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1. General comments:

All reactions were carried out in dry reaction tube under nitrogen atmosphere. All the o-vinylanilines
were synthesized from corresponding anilines and phenylacetylene derivatives employing literature
procedure.! All electrophilic aryl/benzyl sulfenylating reagents were synthesized from either N-
chlorosuccinamide or saccharine with corresponding thiols employing literature procedure.>? Chiral
Lewis-Bases were synthesized from literature protocol® and employing Chiral (S)-BINAM or (R)-BINOL
is used as a model substrate.* Solvents such as 1,2-Dichloroethane (DCE), Chlorobenzene,
Tetrahydrofuran (THF) and Toluene were purchased from Avra chemicals and dried over either CaH, or
Na metal followed by stored with 4A molecular sieves under argon atmosphere.

Column chromatography was performed using Rankem Silicagel (100-200 mesh) and ethylacetate-hexane
with various percentage of polarity used depending on the nature of the substrate, unless otherwise

specified.

2. Analytical Methods:

NMR data were recorded on Bruker DPX 400 AVC 500 MHz spectrometers. 'H, 3C spectra were
referenced to signals of deuteron solvents and residual protonated solvents, respectively. Infrared spectra
were recorded on a Thermo Nicolet iS10 FT spectrometer. HRMS were recorded by electron spry
ionization (ESI) method on a Q-TOF Micro with lock spray source. An enantiomeric ratio was

determined by HPLC analysis by using chiral columns in comparison with authentic racemic materials.

1 Arienti, A.; Bigi, F.; Maggi, R.; Marzi, E.; Moggi, P.; Rastelli, M.; Sartori, G.; Tarantola, F. Tetrahedron, 1997,
53,3795.

2 Jyoti, S.; Roy, S.; Mukherjee, S. Org. Biomol. Chem. 2017, 15, 6921-6925.

3 Denmark, S. E.; Rossi, S.; Webster, M. P.; Wang, H. J. Am. Chem. Soc. 2014, 136, 13016-13028.

4 Denmark, S. E.; Chi, H. M.; J. Am. Chem. Soc. 2014, 136, 3655—3663.



3. General procedure for synthesis of N-(thioaryl)succinimide:

0] O
SH .
X Et3N (1.0 equiv)
_ _n 3 > -
l:EN ¢ + R ©/ Toluene, rt N=S R
7
o} o p

An oven dried round bottomed flask was charged 1.01 gm (7.53 mmol) of N-chlorosuccinimide and 15

mL of dry toluene and the reaction was stir at room temperature for 10 minutes. Subsequently, 0.77mL
(7.53 mmol) of thiol was added to the reaction mixture via syringe and the reaction was allowed to stir at
room temperature for 30 min. Later, 1.05 mL (7.53 mmol) of triethylamine in dry toluene was added to
the reaction mixture drop wise and further stirred at room temperature for additional 12 h. After
completion of the reaction (monitored by TLC) it was quenched by addition of 10 mL saturated aq.
NaHCOs; solution, and compound was extracted with DCM. The combined organic layer was dried over
anhydrous Na,SO, and was concentrated to afford the crude product. The pure compound was obtained by

column chromatography, afforded the pure compound with high yield.?

4. Properties of isolated thiolating reagents

1-(Phenylthio)pyrrolidine-2,5-dione (2a):

Yield: 81% (1.31 g); White solid. 'H NMR (400 MHz, CDCls, 24 °C): 6 7.60 (d, J = 5.3 Hz,

2H), 7.34 (m, 3H), 2.80 (s, 4H). BC{'H} NMR (100 MHz, CDCls, 24 °C): ¢ 176.5 (2C),

134.0, 132.4 (2C), 130.0, 129.4 (2C), 28.7 (2C). HRMS: calcd. for C,(HoNO,S+H:

208.0426; found: 208.0421.

2-(Phenylthio)isoindoline-1,3-dione (2b):

Yield: 78% (551 mg); White solid. '"H NMR (400 MHz, CDCls, 24 °C): § 7.92-7.85 (m,

2H), 7.77-7.63 (m, 2H), 7.59 (d, J = 5.7 Hz, 2H), 7.30 (m, 3H). 3C{'H} NMR (100

MHz, CDCL,, 24 °C): § 167.8 (2C), 134.8 (2C), 134.4, 132.1 (2C), 131.6 (2C), 129.4

(20), 124.1(2C), 123.7. HRMS: calcd. for C;4HsNO,S+H: 256.0426; found: 256.0422.



2-(Phenylthio)benzo[d]isothiazol-3(2H)-one 1,1-dioxide (2¢):
Yield: 72% (577 mg); White solid. 'H NMR (400 MHz, CDCl;, 24 °C): ¢ 8.09 (d, J =

7.4 Hz, 1H), 7.96-7.81 (m, 5H), 7.38-7.36 (m, 3H). 3C{'H} NMR (100 MHz, CDCl, 24

°C): 0 159.5, 138.2, 135.6, 134.5, 133.2, 133.0 (2C), 130.6, 129.4 (2C), 127.2, 125.9,

121.7. HRMS: calcd. for C3;HoNO;S,+H: 292.0096; found: 292.0092.

1-(Benzylthio)pyrrolidine-2,5-dione (2d):
5 Yield: 79% (651 mg); White solid. '"H NMR (400 MHz, CDCl;, 24 °C): 6 7.78-7.27 (m,
E/éN—S/_Q 5H), 4.09 (s, 2H), 2.62 (s, 4H). BC{'H} NMR (100 MHz, CDCl;, 24 °C): 6 176.6 (2C),
134.0, 129.7 (2C), 128.7 (2C), 128.1, 41.0, 28.4 (2C). HRMS: calcd. for C;;H;;NO,S+H:

222.0583; found: 222.0577.

1-((4-Methylbenzyl)thio)pyrrolidine-2,5-dione (2¢):

5 Yield: 74% (361 mg); White solid. "H NMR (400 MHz, CDClLy, 24 °C): 6 7.14 (d, J
M
(0]

= 7.3 Hz, 2H), 7.09 (d, J = 7.0 Hz, 2H), 4.05 (s, 2H), 2.63 (s, 4H), 2.30 (s, 3H).

3C{'H} NMR (100 MHz, CDCl;, 24 °C): 176.7 (2C), 138.0, 130.7, 129.6 (2C), 129.4

(20), 40.8, 28.5 (2C), 21.2. HRMS: calcd. for C;,H3NO,S+H: 236.0739; found: 236.0732.

1-((3-Methylbenzyl)thio)pyrrolidine-2,5-dione (2f):
0 Yield: 77% (396 mg); White solid. 'H NMR (400 MHz, CDCls, 24 °C): ¢ 7.18-7.13 (m,
N-S

Elé ve| 1H), 7.09-7.02 (m, 2H), 4.05 (s, 2H), 2.63 (s, 4H), 2.31 (s, 3H). C{'H} NMR (100
0

MHz, CDCl;, 24 °C): 176.7 (2C), 138.5, 133.7, 130.5, 128.9, 128.5, 126.7, 41.0, 28.5

(2C), 21.3. HRMS: calcd. for C;,H;3NO,S+H: 236.0739; found: 236.0733.

1-(([1,1'-Biphenyl]-4-ylmethyl)thio)pyrrolidine-2,5-dione (2g):

o) Yield: 68% (368 mg); White solid. 'H NMR (400 MHz, CDCl;, 24 °C): ¢ 7.45-7.42

Ph
Eé“'s (m, 2H), 7.38-7.34 (m, 3H), 4.15 (s, 2H), 2.64 (s, 4H). 3C{'H} NMR (100 MHz,
6]




CDCl,, 24 °C): 176.7 (2C), 132.8, 131.8, 130.2 (2C), 129.8, 128.9 (2C), 127.6, 127.3 (2C), 127.1 (2C),

40.8, 28.5 (2C). HRMS: calcd. for C1;H;5sNO,S+H: 298.0896; found: 298.0889.

1-((Naphthalen-2-ylmethyl)thio)pyrrolidine-2,5-dione (2h):

o O Yield: 63% (379 mg); White solid. 'H NMR (400 MHz, CDCls, 24 °C): 6 7.81-7.79
0
(0]

(m, 2H), 7.76-7.74 (m, 1H), 7.57 (s, 1H), 7.50-7.46 (m, 3H), 4.25 (s, 2H), 2.52 (s,

4H). BC{'H} NMR (100 MHz, CDCls, 24 °C): 176.6 (2C), 133.1, 132.9, 131.3,
128.8, 128.5, 127.9, 127.5, 127.3, 126.6, 126.4, 41.4, 28.4 (2C). HRMS: calcd. for C,sH,;NO,S+H:

272.0739; found: 272.0729.

1-((3-Methoxybenzyl)thio)pyrrolidine-2,5-dione (2i):

5 Yield: 76% (376 mg); White solid. "H NMR (400 MHz, CDCls, 24 °C): 5 7.18 (t, J =

E:EN'S ome| 7.9 Hz, 1H), 6.82-6.79 (m, 3H), 4.06 (s, 2H), 3.78 (s, 3H), 2.63 (s, 4H). *C{'H} NMR
(6]

(100 MHz, CDCl;, 24 °C): ¢ 176.6 (2C), 159.8, 135.4, 129.6, 122.0, 114.9, 114.0,

55.4,41.1, 28.5 (2C). HRMS: calcd. for C;,H;3NO3;S+H: 252.0688; found: 252.0685.

1-((4-Fluorobenzyl)thio)pyrrolidine-2,5-dione (2j):

5 - Yield: 62% (301 mg); White solid. '"H NMR (400 MHz, CDCls, 24 °C): § 7.27-7.26
F

E/\EN'S (m, 2H), 7.01-6.97 (m, 2H), 4.08 (s, 2H), 2.67 (s, 4H). BC{IH} NMR (100 MHz,

6]

CDCl,, 24 °C): § 176.6 (2C), 162.5 (d, J = 248.0 Hz), 131.4 (d, J = 8.1 Hz, 2C), 129.7
(d, J = 3.1 Hz), 1158 (d, J = 21.6 Hz, 2C), 40.3, 28.5 (2C). HRMS: caled. for C;;H;(FNO,S+H:

240.0489; found: 240.0476.

1-((3-Chlorobenzyl)thio)pyrrolidine-2,5-dione (2k):
o} Yield: 71% (326 mg); White solid. '"H NMR (400 MHz, CDCl;, 24 °C): 6 7.25-7.20 (m,
N-§ :

Elé ci | 4H), 4.05 (s, 2H), 2.69 (s, 4H). BC{'H} NMR (100 MHz, CDCl;, 24 °C): 6 176.5 (2C),
o

136.2, 134.3, 130.1, 129.6, 128.3, 127.8, 40.5, 28.5 (2C). HRMS: calcd. for

C11H,oCINO,S+H: 256.0193; found: 256.0188.



1-((4-Bromobenzyl)thio)pyrrolidine-2,5-dione (21):

5 Yield: 68% (329 mg); White solid. "H NMR (400 MHz, CDCls, 24 °C): 6 7.41 (d, J =
Br
o

8.0 Hz, 2H), 7.15 (d, J = 8.0 Hz, 2H), 4.04 (s, 2H), 2.66 (s, 4H). 3C{'H} NMR (100

MHz, CDCly, 24 °C): 6 176.5 (2C), 133.1, 131.9 (2C), 131.3 (2C), 122.4, 40.5, 28.5

(2C). HRMS: calcd. for C;H;,BrNO,S+H: 299.9688; found: 299.9676.

1-((3-(Trifluoromethyl)benzyl)thio)pyrrolidine-2,5-dione (2m):
0 Yield: 58% (298 mg); White solid. 'H NMR (400 MHz, CDCl;, 24 °C): ¢ 7.51-7.53
%N_SPQFS (m, 2H), 7.45 (t, J = 7.6 Hz, 1H), 7.38 (s, 1H), 4.11 (s, 2H), 2.65 (s, 4H). BC{'H}
NMR (100 MHz, CDCl;, 24 °C): 176.4 (2C), 135.5, 133.2, 130.8 (q, J = 32.5), 129.5,
126.9 (q, J = 3.6 Hz), 124.9 (q, J = 3.8 Hz), 123.9 (q, J = 274.4 Hz), 40.6, 28.4 (2C). HRMS: calcd. for

C12H10F3N02S+H: 2900457, found: 290.0454.

1-(Cyclohexylthio)pyrrolidine-2,5-dione (2n):
Yield: 64% (694 mg); White solid. '"H NMR (400 MHz, CDCls, 24 °C): ¢ 3.19-3.17 (m,

1H), 2.83 (s, 4H), 1.83-1.76 (m, 4H), 1.65-1.60 (m, 1H), 1.34-1.21 (m, 5H). BC{'H} NMR

(100 MHz, CDCl,, 24 °C): 177.5 (2C), 48.5, 31.0 (2C), 28.6 (2C), 25.5 (3C). HRMS: caled.

for C1oH;sNO,S+H: 214.0896; found: 214.0910.

1-((Cyclohexylmethyl)thio)pyrrolidine-2,5-dione (20):
0 /_<:> Yield: 66% (341 mg); White solid. "H NMR (400 MHz, CDCls, 24 °C): 6 2.80 (s, 4H),
EEN_S 2.71 (d, J = 6.4 Hz, 2H), 1.89-1.86 (m, 2H), 1.68-1.61 (m, 3H), 1.36 (m, 1H), 1.22-1.10
(m, 3H), 0.97-0.91 (m, 2H). *C{'H} NMR (100 MHz, CDCl;, 24 °C): 177.2 (2C), 45.0,
36.7, 32.4 (20), 28.7 (20C), 26.2, 25.9 (2C). HRMS: calcd. for C,;H;;NO,S+H: 228.1052; found:

228.1050.



1-(Phenethylthio)pyrrolidine-2,5-dione (2p):
) Yield: 77% (378 mg); White solid. 'H NMR (400 MHz, CDCl;, 24 °C): 6 7.30-7.26 (m,
EEN_S/_@ 2H), 7.21-7.19 (m, 3H), 3.18 (t, J = 7.2 Hz, 2H), 2.95 (t, J = 7.2 Hz, 2H), 2.63 (s, 4H).
o)
BC{'H} NMR (100 MHz, CDCls, 24 °C): 177.1 (2C), 139.1, 128.8 (2C), 128.5 (20),

126.7, 37.6, 35.4, 28.6 (2C). HRMS: calcd. for C;,H3NO,S+H: 236.0739; found: 236.0737.

5. General procedure for synthesis of chiral Lewis-Base:

Me
OO 1. "BuLi (2.0 equiv), THF Oe N
NHMe S

-78°Ctort, 30 min 7

2. Pr,N-PCl, (1.0 equiv) ! “N'Pr,
NHMe 2N°PCz (1.0 equiv) N
-78 °C to rt, 30 min Me
3. Sulfur (3.0 equiv)
rt, 3 h

According to literature procedure,* an oven dried shlenck tube (S)-N,N"-dimethyl-1,1’-binaphthyl-2,2’-
diamine ( 400 mg, 1.28 mmol, 1.0 equiv) and dry THF (0.15 M) was taken under argon atmosphere and
the reaction was stir at -78 °C. After 20 min intervals 1.6 M "BuLi (1.6 mL, 2.56 mmol, 2.0 equiv) was
drop-wise added to the reaction mixture via syringe over 10 min and further stir the reaction mixture at -
78 °C for 45 min. The reaction mixture was removed from the cooling bath and stirred at room
temperature for 30 min. A solution of diisopropylaminodichlorophosphine (388 mg, 1.92 mmol, 1.5
equiv) in THF (35-mL) was added slowly to the reaction mixture at -78 °C over 10 min. The reaction was
removed from the cooling bath and stirred at room temperature for 2 h. Sulfur (124 mg, 3.84 mmol, 3.0
equiv) was added in one portion at room temperature and further stirred the reaction mixture at room
temperature for 3 h. The reaction was filtered through a Celite pad to remove excess of sulfur from
reaction medium and washed with DCM in thrice. Solvent were removed under reduced pressure and the
crude mixture was purified column chromatography (SiO2, 100-200 mesh size) using hexanes/
ethylacetate (98:2) as a eluent and gave a pale yellow solid (656 mg) which still showed impurities by 'H-

NMR. The solid was further purified by recrystallization method by dissolving in CH,Cl, (0.5 mL) and

7



pentane (10 mL) further it was stored at 0 °C for 18 h whereupon colorless needles were formed. These
were filtered and washed with ice-cold pentane (2 x10 mL). The crystals was dried in vacuo and gave
pure (S)-4-(diisopropylamino)-3,5-dimethyl-4,5-dihydro-3H-dinaptho[2,1-d:1°,2°-

f][1,3,2]diazaphosphepine-4-sulfide) with 68% yield.

6. Properties of isolated chiral Lewis-Bases

(11bS)-4-(Diisopropylamino)-3,5-dimethyl-3,5-dihydrodinaphtho[2,1-d:1',2'-

f][1,3,2]diazaphosphepine 4-sulfide (LB1):

25
OO Me Specific optical rotation: (@15 329.8 (c, 0.5, CHCl). Yield: 68% (411 mg); White solid. 'H
N 5

OO \ NPl NMR (400 MHz, CDCly, 24 °C): 6 7.96 (d, J = 8.7 Hz, 1H), 7.91-7.83 (m, 3H), 7.68-7.62

Me

(m, 2H), 7.40 (t, J = 7.3 Hz, 1H), 7.32 (t, J = 7.3 Hz, 1H), 7.28-1.19 (m, 2H), 7.08 (m, 1H),
6.96 (d, J = 8.6 Hz, 1H), 3.43 (d, J = 8.7 Hz, 2H), 3.26 (d, J = 11.6 Hz, 3H), 3.10 (d, J = 13.3 Hz, 3H), 1.41-
1.26 (m, 12H). 3C{'H} NMR (100 MHz, CDCls, 24 °C): 143.8 (d, J = 4.3 Hz), 142.4, 132.8, 132.4, 131.4,
130.7, 129.2, 128.4, 128.3 (d, J= 5.5 Hz), 128.1, 127.8, 127.7, 127.5, 127.4, 126.0, 125.7, 125.0, 124.8, 122.9,
122.6, 47.7, 36.9 (d, J = 11.0 Hz), 36.4 (d, J = 5.3 Hz), 34.2, 24.8 (2C), 22.4 (2C). >'P NMR (202 MHz,

CDCl;, 24 °C): 0 81.3. HRMS: calcd. for C,3H3,N;PS+H: 474.2127; found: 474.2132.

11bS)-4-(Diisobutylamino)-3,5-dimethyl-3,5-dihydrodinaphtho[2,1-d:1',2'-
( y y y p

f][1,3,2]diazaphosphepine 4-sulfide (LB2):

25
OO me | Specific optical rotation: [#10'1093.7 (c, 0.2, CHCL,). Yield: 57% (186 mg); White
N‘ ,,S

OO \NBu,| solid. 'H NMR (400 MHz, CDCLy, 24 °C):  7.98 (d, J = 8.8 Hz, 1H), 7.89 (m, 3H),

N

Me

7.66 (d, J = 8.8 Hz, 1H), 7.42 (t, J = 7.2 Hz, 1H), 7.34 (1, J = 7.3 Hz, 1H), 7.24 (m,
2H), 7.12 (t, J= 7.8 Hz, 1H), 7.01 (d, J = 8.5 Hz, 1H), 3.18 (d, J = 11.0 Hz, 3H), 3,05 (m, 2H), 3.00 (d, J
=12.9 Hz, 3H), 2.79 (td, J = 13.5, 6.0 Hz, 2H), 1.89 (m, 2H), 0.85 (m, 12H). 3C{'H} NMR (100 MHz,
CDCls, 24 °C): 143.7, 142.4, 1327, 132.5, 131.5, 131.3, 129.5, 129.3, 128.6, 128.5, 128.3, 127.9, 127.5,

127.3,126.2, 125.9, 125.3, 124.8, 124.4, 122.5, 55.0 (2C), 38.2 (d, /=9.8 Hz), 35.5 (d, /= 5.0 Hz), 27 .4



(2C), 20.9 (d, J = 5.9 Hz, 4C). 3P NMR (202 MHz, CDCl;, 24 °C): § 91.2. HRMS: caled. for

C;0H36N3;PS+H: 502.2440; found: 502.2448.

(11bS)-4-(Dibenzylamino)-3,5-dimethyl-3,5-dihydrodinaphtho[2,1-d:1',2'-f][1,3,2]diazaphosphepine

4-sulfide (LB3):

25

OO Me Specific optical rotation: [@]D 1552 (c, 0.5, CHCl). Yield: 47% (170 mg); White
N\ S

0 P Nen, | solid. TH NMR (400 MHz, CDCly, 24 °C): 5 7.99 (t, J = 8.7 Hz, 1H), 7.86 (d, J = 8.0

\

Me

Hz, 1H), 7.79 (d, J = 8.1 Hz, 1H), 7.66 (d, J = 8.8 Hz, 1H), 7.58 (d, J = 8.7 Hz, 1H),
7.40-7.28 (m, 8H), 7.25-7.17 (m, 4H), 7.12 (t, J = 7.9 Hz, 1H), 7.03 (d, J = 8.5 Hz, 1H), 6.76 (d, J = 8.7
Hz, 1H), 4.29 (t,J = 14.5 Hz, 2H), 4.17 (t, J = 14.0 Hz, 2H), 3.14 (d, J = 11.1 Hz, 3H), 2.78 (d, J = 12.7
Hz, 3H). 3C{'H} NMR (100 MHz, CDCl,, 24 °C): ¢ 143.09, 143.05, 141.9, 137.4, 133.3, 132.5, 131.5,
131.4, 130.3, 130.0, 129.7, 128.99 (2C), 128.90, 128.4 (4C), 128.3, 128.0 (2C), 127.5 (2C), 127.3, 126.2,
127.1, 126.0, 125.5, 125.0, 124.6, 124.3, 122.7, 49.2 (2C), 38.8 (d, J = 10.1 Hz), 35.9 (d, J = 5.8 Hz). 3'P

NMR (202 MHz, CDCl;, 24 °C): ¢ 88.4. HRMS: calcd. for C3sH3;,N;PS+H: 570.2127; found: 570.2136.

(11bS)-4-(Dicyclohexylamino)-3,5-dimethyl-3,5-dihydrodinaphtho|2,1-d:1',2'-

f][1,3,2]diazaphosphepine 4-sulfide (LB4):

25

OO Me Specific optical rotation: (@] 2953 (c, 0.5, CHCIy). Yield: 48% (139 mg); White
N\ ,,S

OO ,}{P\N solid. 'TH NMR (500 MHz, CDCl;, 24 °C): ¢ 7.09-7.75 (m, 4H), 7.59 (dd, J = 8.9
Me

Hz, 0.9 Hz, 1H), 7.52 (d, J= 9.0 Hz, 1H), 7.31 (m, 1H), 7.24 (m, 1H), 7.14-7.10 (m,

2H), 6.99 (m, 1H), 6.85 (d, J = 8.5 Hz, 1H), 3.18 (d, J= 11.7 Hz, 3H), 3.05 (d, J = 13.3 Hz, 3H), 2.95-
2.92 (m, 2H), 1.66-1.47 (m, 10H), 0.99-0.76 (m, 10H). *C{'H} NMR (125 MHz, CDCls, 24 °C): 6 143.8,
143.7, 142.5, 132.8, 132.4, 131.4, 130.6, 129.8, 129.4, 129.1, 128.6, 128.3, 128.2, 127.8, 127.5, 126.0,
125.7, 124.9, 124.7, 122.4, 57.4 (2C), 36.8 (d, J = 11.0 Hz), 36.7 (d, J = 5.4 Hz), 34.2, 31.7, 25.4 (4C),
24.0 (d, J = 19.4 Hz, 2C), 22.7 (2C). P NMR (202 MHz, CDCls, 24 °C): § 85.0. HRMS: caled. for

C3,H4oN5sPS+H: 554.2753; found: 554.2761.



4-(Piperidin-1-yl)dinaphtho[2,1-d:1',2'-f][1,3,2]dioxaphosphepine 4-sulfide (LBS5):

25
OO Me Specific optical rotation: [@]D 3793 (c, 0.5, CHCI3). Yield: 48% (139 mg); White

P\,O solid. '"H NMR (400 MHz, CDCls, 24 °C): § 7.97 (d, J = 8.8 Hz, 1H), 7.93-7.85 (m,

3H), 7.64-7.61 (m, 2H), 7.43-7.40 (m, 1H), 7.35 (t, J = 7.5 Hz, 1H), 7.28-7.21 (m,
2H), 7.15-7.11 (m, 1H), 7.05 (d, J = 8.5 Hz, 1H), 3.20-3.13 (m, 2H), 3.15 (d, J = 11.8 Hz, 3H), 3.04-2.98
(m, 2H), 2.95 (d, J = 12.7 Hz,3H), 1.55-1.50 (m, 2H), 1.47-1.39 (m, 4H). BC{'H} NMR (100 MHz,
CDCls, 24 °C): 6 143.5, 143.4, 142.0, 132.7, 132.5, 131.4, 131.2, 129.6, 129.0, 128.2, 128.0, 127.5, 127.4,
126.2, 126.0, 125.5, 125.3, 124.9, 123.2, 122.4, 47.4 (2C), 37.4 (d, J = 9.3 Hz), 35.4 (d, ] = 5.5 Hz), 26.8
(d, J=4.7 Hz, 2C), 24.8. 3'P NMR (202 MHz, CDCl, 24 °C): 6 87.2. HRMS: calcd. for C,7HygN;PS+H:

458.1814; found: 458.1822.

(11bS)-4-(Azepan-1-yl)-3,5-dimethyl-3,5-dihydrodinaphtho|2,1-d:1',2'-f][1,3,2]diazaphosphepine 4-

sulfide (LB6):

25
OO e Specific optical rotation: (21D 1486.4 (c, 0.1, CHCIy). Yield: 55% (164 mg); White
NS

\

F\D solid. 'H NMR (400 MHz, CDCls, 24 °C): 6 7.94 (d, J = 8.8 Hz, 1H), 7.92 (d, J =

N
Me

7.36-7.32 (t, J = 7.3 Hz, 1H), 7.24-7.19 (m, 2H), 7.14-7.10 (m, 1H), 7.04 (d, J = 8.5 Hz, 1H), 3.28-3.26

8.8 Hz, 1H), 7.87 (t, J = 8.0 Hz, 2H), 7.64-7.60 (m, 2H), 7.40 (t, J = 7.1 Hz, 1H),

(m, 2H), 3.21 (d, J = 11.5 Hz, 3H), 3.10-2.95 (m, 2H), 2.91 (d, J = 12.9 Hz, 3H), 1.66-1.62 (m, SH).
13C{'H} NMR (100 MHz, CDCl;, 24 °C): 6 143.6, 142.2, 132.7, 132.5, 131.4, 131.1, 129.6, 128.8, 128.6,
128.3, 128.1, 128.0, 127.4, 126.2, 125.9, 125.2, 124.9, 124.3, 123.1, 122.4, 49.4 (2C), 37.3 (d, J = 9.5
Hz), 34.5 (d, J= 5.9 Hz), 30.6 (d, J = 3.9 Hz, 2C), 27.0 (2C). 'P NMR (202 MHz, CDCl, 24 °C): 6 88.3.

HRMS: caled. for CysH3oN;PS+H: 472.1970; found: 472.1974.

(11bS)-4-(Benzyl(isopropyl)amino)-3,5-dimethyl-3,5-dihydrodinaphtho[2,1-d:1',2'-

f][1,3,2]diazaphosphepine 4-sulfide (LB7):
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25
OO Me Specific optical rotation: (215 259 .4 (c, 0.5, CHCL,). Yield: 58% (193 mg); White
'{l\ /,S
P~y7pn| solid. "H NMR (400 MHz, CDCls, 24 °C): ¢ 8.00 (d, J = 8.7 Hz, 1H), 7.85 (t, J =
|

N
Me

3H), 7.41-7.29 (m, 4H), 7.24-7.11 (m, 3H), 7.14-7.10 (m, 1H), 7.02 (d, 1H, J = 8.4 Hz), 4.76 (t, J = 14.5

9.2 Hz, 2H), 7.79 (d, J = 8.8 Hz, 1H), 7.67 (d, J = 8.7 Hz, 1H), 7.47 (d, J= 8.1 Hz,

Hz, 1H), 4.30 (t, J = 14.3 Hz, 1H), 3.87-3.85(m, 1H), 3.33 (d, /= 11.2 Hz, 3H), 3.01 (d, J = 13.2 Hz, 3H),
1.02 (d, J = 6.4 Hz, 3H), 0.97 (d, J = 6.5 Hz, 3H). "C{'H} NMR (100 MHz, CDCl,, 24 °C): § 143.8,
143.7, 142.3, 141.6, 141.5, 132.7, 132.5, 131.5, 131.1, 129.6, 128.7, 128.5, 128.3 (2C), 128.2 (2C), 127.9,
127.6, 127.5, 127.0, 126.1, 125.9, 125.3, 125.0, 123.3, 122.7, 48.8, 47.5 (d, J = 5.0 Hz), 38.1 (d, /= 10.5
Hz), 35.9 (d, J = 5.7 Hz), 24.0, 22.3. *'P NMR (202 MHz, CDCls, 24 °C): & 90.0. HRMS: calcd. for

C32H32N3PS+HI 5222127, found: 522.2134.

(11bS)-4-(Diisopropylamino)-3,5-dimethyl-3,5-dihydrodinaphtho[2,1-d:1',2'-

f][1,3,2]diazaphosphepine 4-selenide (LBS):

25
OO Me Specific optical rotation: la]' —252.8 (c, 0.5, CHCI,). Yield: 64% (211 mg); White solid.
U

N Se
¥l | i R (400 MHz, CDCls, 24 °C): 6 7.97 (d, J = 8.8 Hz, 1H), 7.89 (t, J = 9.3 Hz, 2H),

SO

7.27-7.25 (m, 1H), 7.23-7.20 (m, 1H), 7.08 (t, J = 7.6 Hz, 1H), 6.95 (d, J = 8.5 Hz, 1H), 3.66-3.54 (m, 1H),

7.84 (d, J = 8.1 Hz, 1H), 7.69-7.63 (m, 2H), 7.42-7.39 (m, 1H), 7.33 (t, J =7.4 Hz, 1H),

3.31(d, J= 12.5 Hz, 3H), 3.06 (d, J = 13.7 Hz, 3H), 1.37 (m, 12H). BC{'H} NMR (100 MHz, CDCl;, 24 °C):
143.5, 143.4, 142.3, 132.8, 132.4, 131.5, 130.8, 129.1, 128.4, 128.37, 128.31, 127.9, 127.8, 127.5, 126.1,
125.7, 125.1, 124.9, 123.1, 122.9, 48.4 (2C), 37.7 (d, J = 12.6 Hz), 36.8 (d, J = 6.2 Hz), 24.9 (2C), 22.8 (2C).

3P NMR (202 MHz, CDCls, 24 °C): 6 79.9. HRMS: calcd. for CpsH3,N3PSe+H: 522.1571; found: 522.1576.

(11bS)-4-(Diisopropylamino)-3,5-diethyl-3,5-dihydrodinaphtho[2,1-d:1',2'-

f][1,3,2]diazaphosphepine 4-sulfide (LB9):

25
OO r'\"e Specific optical rotation: [l 418.1 (c, 0.5, CHCIy). Yield: 46% (136 mg); White

\ /,s
P\N)\ solid. 'H NMR (400 MHz, CDCl, 24 °C): 5 7.99 (d, J = 8.9 Hz, 1H), 7.92-7.85 (m,

) -~
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3H), 7.76 (d, ] = 8.8 Hz, 1H), 7.65(d, J = 8.9 Hz, 1H), 7.45-7.41 (m, 1H), 7.36-7.32 (m, 1H), 7.24-7.20
(m, 2H), 7.11-7.08 (m, 1H), 6.94 (d, J = 8.5 Hz,1H), 4.35-4.29 (m, 1H), 3.66-3.55 (m, 3H), 3.53-3.40 (m,
2H), 1.43-1.27 (m, 12H), 0.79 (t, J = 7.1 Hz, 3H), 0.44 (t, J = 6.9 Hz, 3H). BC{'H} NMR (100 MHz,
CDCls, 24 °C): 6 140.5, 138.9, 132.8, 132.5, 131.6, 131.0, 128.9, 128.2, 128.0, 127.8, 127.3, 127.0, 126.2,
125.7, 125.3, 125.0, 124.4, 124.0, 123.7, 122.9, 48.3 (2C), 44.0 (d, J = 13.7 Hz), 40.0 (d, J = 6.3 Hz), 24.9
(2C), 13.8 (d, J = 3.9 Hz, 2C), 13.4 (d, J = 9.0 Hz, 2C). 3P NMR (202 MHz, CDCl;, 24 °C): & 88.4.

HRMS: calcd. for C;0H;sN;PS+H: 502.2440; found: 502.2449.

4-(Diisopropylamino)dinaphtho|2,1-d:1',2'-f][1,3,2]dioxaphosphepine 4-sulfide (LB10):

25
OO Qs Specific optical rotation: (@] _384.0 (c, 0.5, CHClL,). Yield: 86% (268 mg); White

A

g NPrp
OO solid. 'H NMR (400 MHz, CDCls, 24 °C): § 8.03 (d, J = 8.8 Hz, 1H), 7.97-7.91 (m,

3H), 7.61 (d, J = 8.8 Hz, 1H), 7.48-7.40 (m, 4H), 7.32-7.22 (m, 3H), 3.75 (2H, m), 1.35 (d, J = 6.7 Hz,
6H), 0.95 (d, J = 6.7 Hz, 6H). *C{'H} NMR (100 MHz, CDCl;, 24 °C): & 148.8, 148.6, 146.4, 146.3,
142.0, 132.7, 132.0, 131.3, 130.8, 130.3, 128.6, 128.4, 127.3, 127.2, 126.6, 126.4, 125.6, 125.5, 122.3,
121.4, 48.0 (d, J= 5.0 Hz, 2C), 22.5 (2C), 22.1 (2C). *'P NMR (202 MHz, CDCl;, 24 °C): 5 83.0. HRMS:

caled. for C¢HpsNO,PS+H: 448.1494; found: 448.1498.

(11bS)-4-(Isopropyl(phenyl)amino)-3,5-dimethyl-3,5-dihydrodinaphtho|2,1-d:1',2'-

f][1,3,2]diazaphosphepine 4-sulfide (LB11):

25
OO Me Specific optical rotation: (@1 2375 (c, 0.5, CHCl;). Yield: 64% (149 mg); White

Py | solid. "H NMR (400 MHz, CDCl, 24 °C): § 7.98 (d, ] = 8.8 Hz, 1H), 7.85 (d, J = 8.1

A~

7.35-7.31 (m, 2H), 7.24-7.22 (m, 2H), 7.14-7.06 (m, 4H), 7.01 (d, J = 7.4 Hz, 2H), 6.97 (d, J = 8.2 Hz),

Hz, 1H), 7.76 (d, J = 8.3 Hz, 1H), 7.67 (d, J = 8.7 Hz, 1H), 7.42 (d, J = 8.7 Hz, 1H),

6.53 (d, J= 8.7 Hz, 1H), 4.44-4.37(m, 1H), 3.24 (d, J= 13.1 Hz, 3H), 3.17 (d, /= 11.2 Hz, 3H), 1.30 (d, J
= 6.0 Hz, 3H), 0.93 (d, J = 6.3 Hz, 3H). 3C{'"H} NMR (100 MHz, CDCl, 24 °C): ¢ 143.6, 142.0, 139.6,

132.5, 132.2, 131.5 (2C), 130.5, 129.7, 129.4, 128.8 (2C), 128.2, 128.1, 127.7, 127.5, 127.4, 127.1, 126.8,
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125.8 124.9 (2C), 123.7, 1224, 121.8, 113.5, 51.3 (d, /= 6.3 Hz), 36.7 (d, J=10.1 Hz), 35.5 (d, /= 5.6
Hz), 24.2,21.9.3'P NMR (202 MHz, CDCl;, 24 °C): ¢ 84.3. HRMS: calcd. for C;,H;oN;PS+H: 508.1970;

found: 508.1978.

4-(Azepan-1-yl)dinaphtho|2,1-d:1',2'-f][1,3,2]dioxaphosphepine 4-sulfide (LB12):

25
OO Specific optical rotation: (41D ~406.2 (c, 0.5, CHCL). Yield: 85% (265 mg); White
) 5

OO J"D solid. "H NMR (400 MHz, CDCls, 24 °C): & 8.03 (d, J = 8.8 Hz, 1H), 7.95 (m, 3H),

7.60 (d, J = 8.8 Hz, 1H), 7.46 (m, 4H), 7.31 (m, 2H), 7.25 (m, 1H), 3.29 (m, 2H),
3.10 (m, 2H), 1.60 (m, 8H).*C{'H} NMR (100 MHz, CDCl;, 24 °C): 6 149.3, 149.2, 147.0, 132.5, 131.9,
131.4, 130.9, 130.7, 128.6, 128.5, 127.4, 127.2, 126.7, 126.5, 125.7, 125.6, 122.9, 122.1, 121.8, 121.1,
49.6 (d, J=3.4 Hz, 2C), 29.8 (d, /= 3.8 Hz, 2C), 26.7 (2C). 3'P NMR (202 MHz, CDCl;, 24 °C): ¢ 83.4.
HRMS: caled. for C,sH,sNO,PS+H: 446.1338; found: 474.1345.

(11bS)-4-(Azepan-1-yl)-3,5-dimethyl-3,5-dihydrodinaphtho|2,1-d:1',2'-f][1,3,2]diazaphosphepine 4-
selenide (LB13):

25
OO Specific optical rotation: (215 317.6 (c, 0.5, CHCI). Yield: 62% (206 mg); White
O\ ,,Se

OO O/P‘O solid. 'H NMR (400 MHz, CDCls, 24 °C): & 8.03 (d, J = 8.8 Hz, 2H), 7.97-7.92 (m,

3H), 7.62 (d, J = 8.8 Hz, 1H), 7.49-7.42 (m, 4H), 7.33-7.30 (m, 2H), 7.27-7.23 (m,
1H), 3.35-3.30 (m, 2H), 3.15-3.10 (m, 2H), 1.62-1.65 (m, 8H). 3C{'H} NMR (100 MHz, CDCls, 24 °C):
5 149.3, 149.1, 147.1, 147.0, 132.5, 132.0, 131.4, 130.8, 130.7, 128.6, 128.5, 127.4, 127.1, 126.7, 126.5,
125.7, 125.6, 122.4, 122.1, 121.1, 49.9 (d, J = 3.4 Hz, 2C), 29.7 (d, J = 3.9 Hz, 2C), 26.6 (2C). *'P NMR

(202 MHz, CDCls, 24 °C): 6 90.5. HRMS: calcd. for C,sH,4NO,PSe+H: 494.0782; found: 494.0788.

4-(Diisopropylamino)dinaphtho|2,1-d:1',2'-f][1,3,2]dioxaphosphepine 4-selenide (L.B14):

13



25
OO Specific optical rotation: (9D ~401.1 (c, 0.5, CHCL). Yield: 63% (218 mg); White
O\ ,,Se

OO & NPo| solid. TH NMR (400 MHz, CDCLy, 24 °C): & 8.04 (d, J = 8.8 Hz, 1H), 7.97-7.91 (m,

3H), 7.64 (d, J = 8.7 Hz, 1H), 7.48-7.39 (m, 4H), 7.31-7.22 (m, 3H), 3.88 (m, 2H),
1.36 (d, J = 6.6 Hz, 6H), 0.90 (d, J = 6.7 Hz, 6H). *C{'H} NMR (100 MHz, CDCls, 24 °C): § 148.5,
148.4, 1462, 146.1, 132.7, 132.6, 132.0, 131.4, 130.7, 130.3, 128.6, 128.4, 127.3, 127.1, 126.7, 126.5,
125.6, 122.7, 122.3, 121.4, 48.3 (d, J = 5.7 Hz, 2C), 22.4 (2C), 21.7 (2C). 3'P NMR (202 MHz, CDCl,, 24

°C): 0 84.9. HRMS: calcd. for CysHosNO,PSe+H: 496.0939; found: 496.0947.

7. Chiral Lewis base mediated oxysulfenylation: Optimization

Table. 1 Enantioselective synthesis of benzoxazine from o-vinylanilide

| % %
o X LB(Y mol%) | PhsSPh
. S /L(N‘Sph Acid (Zmol%) O\@\)\o
NH = ime ~
% solvent, temp, time N/)\Ph
O~ 'Ph X=Cor SO
1a 2 3

Y, s OO,
N

A =S &B = N(Bup): LB2 e .
A (Bu2) PG A=S8&B=N(Pr),; LB10
B

| A =S &B =N(Bn,): LB3 !B
OO N A=S&B= Ngcy)z-) LB4 OO © 7 A=5&B=N(Cycloheptyl); LB12
\ - - 2- = = I -
A=S&B= N(CHZ)S: LB5 A=Se &B N( Pr)z, LB14

> A =8 &B =N(CH,)s: LB6 Sulfur sources:

OO A =S &B = N(Bn)(pr): LB7 0O 0 Q 0
N _s A=Se&B=N(Pr),;LB8 S\N o
F\ipr, A = S & B = N(ph)(pr): LB11 N—SPh S

N
OO > A= Se & B = N(CH,)s: LB13 2a 2b 2c O

LB9

S.No. Reagent “2” LB(10 mol%) Acid(eq) Temp(°C) Time(h) Yield(%)? er®

1 2a (1.2) LBI MsOH(1.0) 10 48 73 76:24
2 2a (1.2) LB2 MsOH(1.0) 10 48 77 59:41
3 2a (1.2) LBI MsOH(1.0) 0 48 65 80:20
4 2b (1.2) LBI MsOH(1.0) 0 48 38 69:31
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5 2¢(1.2) LBI MsOH(1.0) 0 48 84 52:48

6 2¢(1.2) LBI MsOH(0.5) 0 48 82 60:40

7 2¢(1.2) LBI TH;NH(0.5) 0 36 86 79:21
8¢ 2¢(1.2) LBI TE;NH(0.5) 0 36 83 84:16
9d 2¢(1.2) LBI THNH(0.5) 0 36 80 81:19
10¢ 2¢(1.2) LBI THNH(0.5) 0 36 43 81.5:19.5
11 2¢ (1.2) LBI Tf,NH(0.3) 0 36 87 85:15
12¢ 2¢(1.2) LBI TE;NH(0.2) 0 36 71 84.5:15.5
13¢ 2¢(1.2) LBI T£;NH(0.3) -10 36 68 78:22
14¢ 2¢(1.2) LB3 TH;NH(0.3) 0 36 74 72:28
15¢ 2¢(1.2) LB4 THNH(0.3) 0 36 78 67:33
16 2¢(1.2) LB5 THNH(0.3) 0 36 81 69.5:30.5
17¢ 2¢(1.2) LB6 TH;NH(0.3) 0 36 78 76:33
18¢ 2¢(1.2) LB7 THNH(0.3) 0 36 78 64:36
19¢ 2¢(1.2) LBS THNH(0.3) 0 36 80 65:35
20¢ 2¢(1.2) LB9 THNH(0.3) 0 36 83 58:42
21¢ 2¢(1.2) LB10 TE;NH(0.3) 0 36 59 20.5:79.5
22¢ 2¢(1.2) LBI11 THNH(0.3) 0 36 77 71:29
23¢ 2¢(1.2) LBI2 THNH(0.3) 0 36 56 24.5:76.5
24¢ 2¢(1.2) LBI3 THNH(0.3) 0 36 70 63:37
25¢ 2¢(1.2) LB14 T£;NH(0.3) 0 36 56 32:68

Reaction conditions: 1a (1 equiv), 2 (x equiv), LB1 (10 mol%), acid (y equiv), DCE (2 mL), 0 °C, time. ¢ All are
isolated yields. ? Determined by HPLC using IG column. ¢ Combination of solvents DCE:Ph-CI (9:1) ratio was used.

4 Combination of solvents DCE:Toluene (9:1) ratio was used. ¢ Chlorobenzene was used as the solvent.

Table. 2 Chiral Lewis base mediated oxysulfenylation of o-vinylanilide: Optimization

3
1 ¢ ~)
2 —
el s LB1(10 mol%) RS
PN+ \_Q TH,NH (X mol%) RS j)\
N Gl | —
)\ o) solvent, temp, time = N R2
07~ "R?
1a 2d 3m
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S.No. Reagent “2” LB(10 mol%) Acid(equiv) Temp(°C) Yield(%)? erP

e 2d (1.2) LBI TE;NH(0.3) 0 34 91.5:8.5
2 2d (1.2) LBI TH;NH(1.0) 0 76 86.5:13.5
3 2d (1.2) LBI TH;NH(1.0) -10 65 92:8

4 2d (1.2) LBI TE,NH(1.5) -10 63 90.5:9.5
5 2d (1.2) LBI THNH(1.2) -10 71 90:10
6 2d (2.0) LBI1 TH;NH(1.0) -10 62 92:8

7 2d (1.2) LBI TH,NH(1.0) 10 80 89:11

8 2d (1.2) LBI TH;NH(0.8) 10 79 89.5:9.5
9 2d (1.2) LBI THNH(0.5) 10 50 89:90
10 2d (2.0) LBI TE;NH(0.5) 10 59 88:12
11 2d (1.2) LB1 Tf,NH(0.8) 0 78 90.5:9.5
12¢ 2d (1.2) LBI1 T£,NH(0.8) 0 61 90:10
13 2d (1.8) LBI TH,NH(0.8) 0 74 91:9

Reaction conditions: 1a (1 equiv), 2d (x equiv), LB1 (10 mol%), TH,NH (y equiv), DCE (2 mL), temp, 48 h. @ all are
isolated yields. ? determined by HPLC using IG column. ¢ DCE:Ph-Cl was used as the solvent in (9:1) ratio.

8. General procedure for enantioselective synthesis of benzoxazine

General procedure: A

R3
2 —
N Q\S,,O LB1(10 mol%) RS SAr
11 \ o X O
R'T . N-sar  TENHEOmOh) oo f Q
NH DCE:Ph-CI (9:1) NP R
N 3 0°C,36h
1 2c 3

In a dry schlenk tube 50 mg (0.15 mmol, 1.0 equiv) of o-vinylanilide, 38 mg (0.18 mmol, 1.2 equiv) of
electrophilic thiolating reagent 2¢ and chiral Lewis-Base LB1 (7 mg, 10 mol%) was taken followed by
(9:1) ratio of dry.1,2-dichloroethane: chlorobenzene (2mL) was added to the reaction mixture under
argon atm. The reaction mixture was allowed to stir at 0 °C subsequently 30 mol% of

bis(trifluoromethane)sulfonimide(Tf,NH) in (0.5 mL) dry DCE was drop-wise added to the reaction
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mixture over 5 min and further stirred at 0 °C for 48 h. After completion of the reaction (monitored by
TLC) it was quenched by addition of 2 mL saturated aq. NH4CI solution, and compound was extracted
with DCM. The combined organic layer was dried over anhydrous Na,SO, and concentrated to afford the
crude product. The pure compound was obtained by column chromatography method using

hexane/ethylacetate as an eluent.

General procedure: B

R® O R2 —

RL:qJ\ EEN—SR TszmgomﬁS@o) N _.@io >

I * S DCE,0°C,36h ~ N/)\Rz
1 O R 2 3
In a dry schlenk tube 40 mg (0.12 mmol) of o-vinylanilide, 33 mg (0.14 mmol) of electrophilic thiolating
reagent 2 and chiral Lewis-Base LB1 (6 mg, 10 mol%) was taken followed by (2.0 mL) of dry 1,2-
dichloroethane (DCE) was added to the reaction mixture under argon atm. The reaction mixture was
allowed to stir at 0 °C subsequently 80 mol% of bis(trifluoromethane)sulfonimide(Tf,NH) in (0.5 mL)
dry DCE was drop-wise added to the reaction mixture over 5 min and further stirred at 0 °C for 48 h.
After completion of the reaction (monitored by TLC) it was quenched by addition of 2 mL saturated aq.
NH,CI solution, and compound was extracted with DCM. The combined organic layer was dried over
anhydrous Na,SO, and concentrated to afford the crude product. The pure compound was obtained by

column chromatography method using hexane/ethylacetate as an eluent.

9. Properties of isolated benzoxazines
(R)-6-Methoxy-2,4-diphenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3a):

Ph —SPh According to the general procedure A, the tittle compound 3a was isolated in 87% yield

MeO

/)O\ (58 mg) as a colourless liquid using the mixture of ethyl acetate/hexanes (10:90) as an
N~ “Ph
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eluent for column chromatography. Enantiomeric ratio (85:15) was measured by HPLC (Chiralpak 1G, 15%

IPA/Hexanes, 1 mL/min, 254 nm), tg = (major, 8.6 min.), tx = (minor, 12.9 min.). Specific optical rotation:

[@1 _18.8 (c, 0.6, CHCI,). "H NMR (400 MHz, CDCls, 24 °C): 8 8.08 (d, J = 7.5 Hz, 2H), 7.46-7.36 (m, SH),
7.31-7.23 (m, 6H), 7.18-7.09 (m, 3H), 6.88 (dd, J = 8.6, 2.5 Hz, 1H), 6.66 (s, 1H), 3.93 & 3,89 (ABq, J= 13.8
Hz, 2H), 3.91 (s, 3H). BC{'H} NMR (100 MHz, CDCls, 24 °C): § 158.2, 154.5, 141.9, 136.9, 133.3, 132.5,
131.1, 130.5 (2C), 128.9 (2C), 128.5 (2C), 128.4, 128.3 (2C), 128.2, 127.8 (2C), 126.8, 126.5, 126.2 (2C),
113.8, 111.3, 83.5, 55.6, 45.3. IR: 3059, 2932, 2836, 1580, 1486, 1316, 1267, 1077, 738, 699 cm'. HRMS:

calced. for C,sH»3NO,S+H: 438.1527; found: 438.1533.

(R)-8-Methoxy-2,4-diphenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3b):

—sph| According to the general procedure A, the tittle compound 3b was isolated in 81% yield

(54 mg) as a colourless liquid using the mixture of ethyl acetate/hexanes (10:90) as an
eluent for column chromatography. Enantiomeric ratio (75.5:24.5) was measured by

HPLC (Chiralpak 1G, 15% IPA/Hexanes, 0.4 mL/min, 254 nm), t = (major, 22.7 min.), tg = (minor, 24.2

min.). Specific optical rotation: |15 —50.4 (c. 0.4, CHCL,). "H NMR (400 MHz, CDCls, 24 °C): 5 8.13 (d,
J=17.2 Hz, 2H), 7.46-7.42 (m, 1H), 7.39-7.35 (m, 4H), 7.31-7.25 (m, 5H), 7.16-7.08 (m, 5H), 6.91 (d, J =
8.2 Hz, 1H), 6.75 (d, J = 7.7 Hz, 1H), 3.95 (s, 3H), 3.92 & 3.88 (ABq, J = 14.0 Hz, 2H). 3C{'H} NMR
(100 MHz, CDCls, 24 °C): § 155.8, 153.3, 141.9, 136.8, 132.3, 131.4, 130.4 (2C), 129.8, 129.0, 128.9
(2C), 128.4 (2C), 128.3, 128.2 (2C), 128.1 (2C), 126.9, 126.5, 126.2 (2C), 117.0, 111.5, 83.5, 56.3, 45.1.
IR: 3057, 2932, 2837, 1622, 1577, 1479, 1312, 1266, 1076, 738, 699 cm’. HRMS: caled. for

C,sH,3NO,S+H: 438.1527; found: 438.1537.

(R)-2,4-Diphenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazin-6-yl benzoate (3c):

According to the general procedure A, the tittle compound 3¢ was isolated in 89%

s yield (56 mg) as a yellow liquid using the mixture of ethyl acetate/hexanes (10:90) as

N)\© an eluent for column chromatography. Enantiomeric ratio (30:70) was measured by
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HPLC (Chiralpak 1G, 99.9% MeOH/0.1% Diethylamine, 1 mL/min, 254 nm), tx = (major, 9.5 min.), tg =

(minor, 7.2 min.). Specific optical rotation: [a]2,§_66'7 (c, 0.4, CHCl;). '"H NMR (400 MHz, CDCl;, 24
°C): 0 8.18 (d, J= 7.6 Hz, 2H), 8.12 (d, /= 7.3 Hz, 2H), 7.63 (m, 1H), 7.63 (t, /= 7.4 Hz, 1H), 7.52-7.46
(m, 3H), 7.44-7.38 (m, 5H), 7.33-7.29 (m, 5H), 7.23-7.21 (m, 1H), 7.16 (t, J = 7.3 Hz, 2H), 7.10 (d, J =
7.1 Hz 1H), 7.01 (d, J = 2.3 Hz, 1H), 3.94 & 3.91 (ABq, J = 14.2 Hz, 2H). BC{'H} NMR (100 MHz,
CDCls, 24 °C): 0 165.1, 156.1, 149.1, 141.5, 137.5, 136.6, 133.8, 132.2, 131.6, 130.7 (2C), 130.3 (2C),
129.5, 129.0 (2C), 128.8 (2C), 128.7 (2C), 128.6, 128.5, 128.3 (2C), 128.1 (2C), 128.0, 126.6, 126.2 (2C),
122.6, 118.4, 83.6, 45.3. IR: 3060, 2923, 2835, 1736, 1623, 1579, 1483, 1313, 1255, 1066, 737, 701 cm’".

HRMS: calced. for C34H,sNO;S+H: 528.1633; found: 528.1652.

(R)-6-Chloro-2,4-diphenyl-4-((phenylthio)methyl)-4H-benzo[d][1,3]oxazine (3d):

According to the general procedure A, the tittle compound 3d was isolated in 74%

yield (49 mg) as a colourless-foam using the mixture of ethyl acetate/hexanes (10:90)

N)\© as an eluent for column chromatography. Enantiomeric ratio (80.5:19.5) was measured

by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 1 mL/min, 254 nm), tg = (major, 5.5 min.), tg

— (minor, 6.6 min.). Specific optical rotation: [41D —87.0 (c, 0.3, CHCIy). "H NMR (400 MHz, CDCL, 24
°C): 9 8.11 (d, J = 7.2 Hz, 2H), 7.50-7.47 (m, 1H), 7.42-7.38 (m, 4H), 7.34-7.29 (m, 7H), 7.20-7.17 (m,
2H), 7.15-7.12 (m, 1H), 7.07 (s, 1H), 3.91 (s, 2H). BC{'H} NMR (100 MHz, CDCls, 24 °C): & 156.5,
1414, 138.3, 136.4, 132.0, 131.7, 131.6, 130.8 (2C), 129.5, 129.0 (2C), 128.7 (3C), 128.5, 128.4 (2C),
1282 (2C), 126.9, 126.8, 126.1(2C), 125.1, 83.6, 45.4. IR: 3061, 2927, 2850, 1621, 1576, 1474, 1316,

1257, 1086, 739, 695 cm'. HRMS: calcd. for C,;H,)NOSCI+H: 442.1032; found: 442.1028.

(R)-7-Chloro-2,4-diphenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3e):

According to the general procedure A, the tittle compound 3e was isolated in 71%

‘:S yield (47 mg) as a yellow liquid using the mixture of ethyl acetate/hexanes (10:90) as

N)\© an eluent for column chromatography. Enantiomeric ratio (78:22) was measured by
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HPLC (Chiralpak 1G, 99.9% MeOH/0.1% Diethylamine, 1 mL/min, 254 nm), tx = (major, 5.6 min.), ty =

(minor, 6.7 min.). Specific optical rotation: [a]2,§_66'2 (c, 0.4, CHCl;). '"H NMR (400 MHz, CDCl;, 24
°C): 08.09 (d, J= 7.8 Hz, 2H), 7.48 (t, J = 7.2 Hz, 1H), 7.42-7.35 (m, 5H), 7.31-7.28 (m, 5H), 7.19-7.14
(m, 4H), 7.03 (d, J = 8.2 Hz, 1H), 3.90 (s, 2H). *C{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 157.2, 141.7,
141.1, 136.5, 134.9, 131.9, 131.8, 130.6 (2C), 129.0 (2C), 128.6 (3C), 128.4 (2C), 128.2 (2C), 126.7,
126.3, 126.1, 126.0 (2C), 125.6, 125.3, 83.8, 45.4. IR: 3060, 2925, 2853, 1624, 1574, 1471, 1319, 1257,

1084, 739, 694 cm!. HRMS: calcd. for C,7H,oNOSCI+H: 442.1032; found: 442.1038.

(R)-6-Methoxy-4-phenyl-4-((phenylthio)methyl)-2-(p-tolyl)-4 H-benzo[d][1,3]oxazine (3f):

Ph. —SPh According to the general procedure A, the tittle compound 3f was isolated in 86% yield

MeO
0
\Q\)N\/ (53 mg) as a colourless liquid using the mixture of ethyl acetate/hexanes (10:90) as an

“ eluent for column chromatography. Enantiomeric ratio (80:20) was measured by HPLC

(Chiralpak IG, 15% IPA/Hexanes, 1 mL/min, 254 nm), tg = (major, 9.5 min.), t = (minor, 18.8 min.). Specific

optical rotation: [a]ZDS—65.8 (c, 0.4, CHCI3). 'H NMR (400 MHz, CDCl;, 24 °C): 6 7.98 (d, J = 7.9 Hz, 2H),
7.39 (d, J = 6.9 Hz, 2H), 7.30-7.24 (m, 6H), 7.20-2.11(m, 6H), 6.87 (d, J = 8.4 Hz, 1H), 6.67 (s, 1H), 3.92 &
3.87 (ABq, J = 13.8 Hz, 2H), 3.75 (3H, s), 2.38 (s, 3H). BC{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 158.0,
154.8, 141.8, 141.5, 136.9, 133.4, 130.4 (2C), 129.7, 129.0 (2C), 128.9 (2C), 128.5 (2C), 128.3, 128.2, 127.8
(2C), 126.6, 126.4, 126.2 (2C), 113.7, 111.2, 83.4, 55.6, 45.1, 21.7. IR: 3059, 2938, 2833, 1623, 1577, 1486,

1319, 1264, 1078, 738, 701 cm’'. HRMS: calcd. for CooH,sNO,S+H: 452.1684; found: 452.1690.

(R)-6-Methoxy-2-(4-nitrophenyl)-4-phenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3g):

According to the general procedure A, the tittle compound 3g was isolated in 61%

yield (39 mg) as a yellow solid using the mixture of ethyl acetate/hexanes (15:85)

no,| @8 an eluent for column chromatography. Enantiomeric ratio (84:16) was

measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 1 mL/min, 254 nm), t; = (major,

25
20.4 min.), tx = (minor, 22.2 min.). Specific optical rotation: (%D ~14.5 (c, 0.4, CHCI;). "H NMR (400
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MHz, CDCls, 24 °C): ¢ 8.12-8.05 (m, 4H), 7.30-7.20 (m, 8H), 7.09-7.00 (m, 3H), 6.82 (dd, J = 8.6, 2.3
Hz, 1H), 6.56 (d, J = 2.2 Hz, 1H), 3.84 (s, 2H), 3.69 (s, 3H). *C{'H} NMR (100 MHz, CDCl;, 24 °C): ¢
159.0, 152.3, 149.2, 141.6, 138.4, 136.5, 132.6, 130.5 (2C), 129.0 (2C), 128.6 (3C), 128.5 (2C), 128.2,
127.2, 126.7, 126.1 (2C), 123.4 (2C), 113.9, 111.5, 84.4, 55.6, 45.1. IR: 3060, 2932, 2838, 1627, 1590,
1486, 1344, 1269, 1078, 736, 698 cm!. HRMS: calcd. for C,sH,,N,O,S+H: 483.1378; found: 483.1366.

HRMS: calcd. for C,oH,sNO;S+H: 468.1633; found: 468.1639.

(R)-4-(4-Ethylphenyl)-6-methoxy-2-phenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3h):

According to the general procedure A, the tittle compound 3h was isolated in 92%

«—spp| Yield (63 mg) as a colourless liquid using the mixture of ethyl acetate/hexanes (10:90)

o}
O | as an eluent for column chromatography. Enantiomeric ratio (85:15) was measured
N~ "Ph

by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 1 mL/min, 254 nm), tg = (major, 7.2 min.), tg

= (minor, 5.9 min.). Specific optical rotation: [a]zDS -77.8 (¢, 0.4, CHCI3). '"H NMR (400 MHz, CDCl;, 24
°C): 0 8.10 (d, J= 7.7 Hz, 1H), 7.47-7.44 (m, 1H), 7.41-7.37 (m, 2H), 7.33-7.30 (m, 5H), 7.19-7.10 (m,
5H), 6.89 (dd, J = 8.5, 2.5 Hz, 1H), 6.68 (d, J = 2.5 Hz, 1H), 3.92 (s, 2H), 3.76 (s, 3H), 2.60 (q, J = 7.6
Hz, 2H), 1.19 (t, J= 7.6 Hz, 3H). *C{'H} NMR (100 MHz, CDCl;, 24 °C): § 158.1, 154.6, 144.4, 139.1,
136.9, 133.2, 132.5, 131.1, 130.4 (2C), 128.9 (2C), 128.4, 128.2 (2C), 128.0 (2C), 127.8 (2C), 126.7,
126.4, 126.2 (2C), 113.6, 111.2, 83.5, 55.6, 45.2, 28.5, 15.4. IR: 3055, 2932, 2839, 1622, 1578, 1488,

1318, 1266, 1072, 737, 699 cm™'. HRMS: calcd. for C;,H,,NO,S+H: 466.1841; found: 466.1837.

(R)-4-(4-(Tert-butyl)phenyl)-6-methoxy-2-phenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine
3i):

Bu According to the general procedure A, the tittle compound 3i was isolated in 87%
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HPLC (Chiralpak 1G, 99.9% MeOH/0.1% Diethylamine, 1 mL/min, 254 nm), tx = (major, 6.6 min.), t =

(minor, 5.5 min.). Specific optical rotation: [415 ~70.6 (c, 0.3, CHCI,). "H NMR (400 MHz, CDCl,, 24
°C): 5 8.11 (d, J = 7.2 Hz, 2H), 7.48-7.44 (m, 1H), 7.40 (t, J = 7.6 Hz, 2H), 7.35-7.31 (m, 7H), 7.19-7.10
(m, 3H), 6.89 (d, J= 8.5 Hz, 1H), 6.70 (s, 1H), 3.93 (s, 2H), 3.77(s, 3H), 1.26 (s, 9H). 3C{'H} NMR (100
MHz, CDCl,, 24 °C): 6 158.1, 154.6, 151.2, 138.8, 137.0, 133.3, 132.5, 131.1, 130.4 (2C), 128.9 (2C),
128.3, 128.2 (2C), 127.8 (2C), 126.7, 126.4, 125.8 (2C), 125.4 (2C), 113.5, 111.3, 83.5, 55.6, 45.3, 34.6,
31.3. IR: 3060, 2858, 2856, 1625, 1577, 1488, 1319, 1271, 1073, 740, 695 cm'. HRMS: caled. for

C3;,H3 NO,S+H: 494.2154; found: 494.2161.

(R)-6-Methoxy-4-(4-methoxyphenyl)-2-phenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3j):

MeO | SQ

MeO

According to the general procedure A, the tittle compound 3j was isolated in 72%

yield (47 mg) as a yellow liquid using the mixture of ethyl acetate/hexanes (15:85) as

o
O N/)\© an eluent for column chromatography. Enantiomeric ratio (79:21) was measured by

HPLC (Chiralpak 1G, 15% IPA/Hexanes, 1 mL/min, 254 nm), tg = (major, 11.6

min.), tg = (minor, 17.4 min.). Specific optical rotation: [a]ZDS —102.5 (¢, 0.3, CHCI3). '"H NMR (400 MHz,
CDCl;, 24 °C): 6 8.09 (d, J = 7.6 Hz, 2H), 7.44 (t, J= 6.9 Hz, 1H), 7.40-7.37 (m, 2H), 7.34-7.30 (m, 5H),
7.17 (t, J = 7.4 Hz, 2H), 7.13-7.10 (m, 1H), 3.90 (s, 2H), 3.76 (s, 6H). *C{'H} NMR (100 MHz, CDCl;,
24 °C): 0 159.5, 158.2, 154.6, 136.9, 134.0, 133.3, 132.6, 132.1, 131.1, 130.8, 130.4 (2C), 128.9 (2C),
128.5, 128.2 (2C), 127.8 (2C), 126.7, 126.4, 113.8 (2C), 113.7, 111.2, 83.3, 55.6, 55.3, 45.2. IR: 3054,
2962, 2938, 2838, 1626, 1592, 1492, 1264, 1031, 808, 739 cm’!'. HRMS: calcd. for

CyH,sNO;S+H:468.1627; found: 468.1636.

(R)-4-(4-Fluorophenyl)-6-methoxy-2-phenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3k):

According to the general procedure A, the tittle compound 3k was isolated in 78% yield
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(51 mg) colourless liquid using the mixture of ethyl acetate/hexanes (10:90) as an eluent
for column chromatography. Enantiomeric ratio (28:72) was measured by HPLC

(Chiralpak IG, 0.8% IPA/Hexanes, 1 mL/min, 254 nm), tg = (major, 40.3 min.), tg =



(minor, 33.5 min.). Specific optical rotation: [a]ZDS -55.9 (c, 0.5, CHCI3). '"H NMR (400 MHz, CDCl3, 24 °C): o
8.08 (d, /= 7.6 Hz, 2H), 7.48-7.44 (m, 1H), 7.41-7.37 (m, 4H), 7.33-7.29 (m, 3H), 7.20-7.11 (m, 3H), 6.97 (t,
J = 8.4 Hz, 2H), 6.90 (d, J = 8.6 Hz, 1H), 6.66 (s, 1H), 3.93 & 3.87 (ABq, J = 13.8 Hz, 2H), 3.77 (s, 3H).
BC{'H} NMR (100 MHz, CDCl;, 24 °C): 6 162.2 (d, J=248.5 Hz), 158.2, 154.4, 137.6 (d, J = 3.2 Hz), 136.6,
133.1, 132.3, 131.3, 130.5 (2C), 129.0 (2C), 128.6, 128.3 (d, 2C, J = 3.8 Hz), 128.2, 128.1, 127.8 (2C), 126.8,
126.6, 115.4 (d, J = 21.7 Hz), 115.1, 113.8, 111.1, 83.0, 55.6, 45.2. '’F NMR (470 MHz, CDCl;, 24°C): 0 —
116.80. IR: 3060, 2935, 2843, 1626, 1585, 1498, 1321, 1265, 1075, 736, 706 cm''. HRMS: calcd. for
C,3H,FNO,S+H:456.1433; found: 456.1438.

(R)-6-Methoxy-4-(((4-methoxyphenyl)thio)methyl)-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3]):

ome) According to the general procedure A, the tittle compound 31 was isolated in 67%

o]

\S yield (48 mg) as a pale-yellow liquid using the mixture of ethyl acetate/hexanes
MeO. N
O N/)\© (10:90) as an eluent for column chromatography. Enantiomeric ratio (88.5:11.5) was

measured by HPLC (Chiralpak 1G, 15% IPA/Hexanes, 1 mL/min, 254 nm), t = (major, 9.9 min.), tr =

(minor, 15.0 min.). Specific optical rotation: [a]ZDS —67.3 (¢, 0.5, CHCl;). '"H NMR (400 MHz, CDCl;, 24
°C): 8.09-8.06 (m, 2H), 7.47-7.43 (m, 1H), 7.41-7.37 (m, 4H), 7.31-7.23 (m, 6H), 6.88 (dd, J = 8.6, 2.6
Hz, 1H), 6.68 (dd, J = 8.7, 1.9 Hz, 1H), 6.63 (d, J = 2.6 Hz, 1H), 3.84 & 3.78 (ABq, J = 14.1 Hz, 2H),
3.76 (s, 3H), 3.71 (s, 3H). BC{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 159.1, 158.2, 154.5, 142.1, 134.1
(2C), 133.3, 132.6, 131.1, 128.5 (2C), 128.4, 128.3, 128.2 (2C), 127.8 (2C), 127.2, 126.7, 126.2 (2C),
114.5 (2C), 113.7, 111.3, 83.9, 55.6, 55.4, 47.3. IR: 3052, 2954, 2931, 2826, 1624, 1578, 1477, 1254,

1031, 802, 738 cm™'. HRMS: calcd. for CyoH,sNO;S+H:468.1627; found: 468.1634.

(R)-6-Methoxy-2,4-diphenyl-4-((o-tolylthio)methyl)-4 H-benzo[d][1,3]oxazine (3m):

According to the general procedure A, the tittle compound 3m was isolated in
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ratio (82.5:17.5) was measured by HPLC (Chiralpak IG, 100% MeOH, 0.5 mL/min, 254 nm), tg = (major,

11.2 min.), tx = (minor, 12.8 min.). Specific optical rotation: [a]zDS —41.2 (¢, 0.6, CHCI3). '"H NMR (400
MHz, CDCls, 24 °C): ¢ 8.05 (d, J = 7.5 Hz, 2H), 7.39 (t, J = 7.2 Hz, 1H), 7.34-7.31 (m, 5H), 7.24-7.16
(m, 4H), 6.99-6.96 (m, 3H), 6.81 (dd, J = 5.9 Hz, 2.6 Hz, 1H), 6.58 (d, J = 2.7 Hz, 1H), 3.79 & 3.76
(ABq, J = 13.9 Hz, 2H), 3.67 (s, 3H), 2.18 (s, 3H). BC{'H} NMR (100 MHz, CDCl;, 24 °C): 6 158.3,
155.1, 141.8, 139.2, 136.0, 134.6, 132.2, 131.4, 130.9, 130.2, 128.6 (2C), 128.5, 128.3 (2C), 128.0, 127.7,
127.0, 126.8, 126.5, 126.3, 126.2 (2C), 113.9, 111.3, 84.3, 55.6, 45.1, 20.7. IR: 3004, 2927, 2891, 1628,
1454, 1269, 1227, 1169, 1086, 1034, 751, 720, 712 cm’'. HRMS: calcd. for CyH,sNO,S+H: 452.1678;

found: 452.1686.

(R)-4-(((2-Bromophenyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3n):

According to the general procedure A, the tittle compound 3n was isolated in 58%

MeO O S5 i yield (39 mg) as a pale-yellow liquid using the mixture of ethyl acetate/hexanes

o
Q N/)\© (10:90) as an eluent for column chromatography. Enantiomeric ratio (70:30) was

measured by HPLC (Chiralpak IG, 100% MeOH, 1.0 mL/min, 254 nm), tg =

(major, 5.5 min.), tg = (minor, 6.6 min.). Specific optical rotation: [a]2175761.2 (c, 0.4, CHCI3). '"H NMR
(400 MHz, CDCls, 24 °C): ¢ 8.06 (d, J = 7.5 Hz, 2H), 7.41-7.37 (m, 2H), 7.34-7.30 (m, 5H), 7.24-7.17
(m, 4H), 7.01 (t, J = 7.5 Hz, 1H), 6.89 (t, /= 7.5 Hz, 1H), 6.81 (dd, /= 6.3 Hz, 2.0 Hz, 1H), 6.60 (d, J =
2.3 Hz, 1H), 3.85 & 3.80 (ABq, J = 13.8 Hz, 2H), 3.69 (s, 3H). *C{'H} NMR (100 MHz, CDCl;, 24 °C):
0 158.3, 141.6, 137.6, 137.3, 133.7, 133.3, 133.2, 133.1, 132.0, 131.8, 131.5, 128.7 (2C), 128.6, 128.3
(2C), 128.0, 127.9, 127.8, 126.8, 126.6, 126.2 (2C), 113.9, 111.3, 83.8, 55.6, 44.4. IR: 3006, 2982, 1711,
1644, 1538, 1527, 1399, 1262, 1069, 1016, 822, 752 cm''. HRMS: calcd. for C,sH,,BrNO,S+H:

516.0627; found: 516.0638.

(R)-4-((Benzylthio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (30):
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N According to the general procedure B, the tittle compound 30 was isolated in 74%

MeO
) \(:f\)o\ yield (51 mg) as a colourless liquid using the mixture of ethyl acetate/hexanes
N” Ph

(10:90) as an eluent for column chromatography. Enantiomeric ratio (92:8) was

measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 0.6 mL/min, 254 nm), tz = (major,

9.4 min.), tx = (minor, 10.6 min.). Specific optical rotation: [4D —50.5 (c, 0.4, CHCIy). "H NMR (400
MHz, CDCLy, 24 °C): 5 8.22 (d, J = 6.9 Hz, 2H), 7.46-7.44 (m, 3H), 7.35 (d, J = 6.7 Hz, 2H), 7.31-7.21
(m, 9H), 6.87 (d, J = 8.5 Hz, 1H), 6.60 (s, 1H), 3.76 (s, 3H), 3.62 & 3.57 (ABq, J = 13.5 Hz, 2H), 3.37 (s,
2H). BC{'H} NMR (100 MHz, CDCL,, 24 °C): § 158.2, 154.6, 142.1, 138.0, 133.2, 132.7, 131.3, 129.6,
129.1 (2C), 128.8, 128.6 (2C), 128.4 (2C), 128.3, 127.9 (2C), 127.2, 126.6, 126.3 (2C), 115.4, 113.6,
111.4, 83.9, 55.6, 41.1, 37.9. IR: 3060, 2931, 2829, 1735, 1625, 1574, 1490, 1322, 1176, 1071, 781, 696

cml. HRMS: calced. for CyoH,sNO,S+H: 452.1678; found: 452.1684.

(R)-6-Methoxy-4-(((4-methylbenzyl)thio)methyl)-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3p):

Ph “\\S/\Q\Me

MeO o in 72% vyield (61 mg) as a colourless liquid using the mixture of ethyl

P

N~ "Ph

According to the general procedure B, the tittle compound 3p was isolated

acetate/hexanes (10:90) as an eluent for column chromatography.

Enantiomeric ratio (87:13) was measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 0.6

mL/min, 254 nm), tx = (major, 11.7 min.), tg = (minor, 13.5 min.). Specific optical rotation: [a]ZDS -103.7
(c, 0.2, CHCI3). 'H NMR (400 MHz, CDCls, 24 °C): 6 8.22 (d, J = 6.7 Hz, 2H), 7.48-7.44 (m, 3H), 7.35
(d, J= 6.8 Hz, 2H), 7.30-7.23 (m, 4H), 7.11-7.05 (m, 4H), 6.87 (d, J = 8.5 Hz, 1H), 6.59 (s, 1H), 3.76 (s,
3H), 3.58 & 3.53 (ABq, J= 13.3 Hz, 2H), 3.36 (s, 2H), 2.30 (s, 3H). *C{'H} NMR (100 MHz, CDCl;, 24
°C): 6 158.2, 154.6, 142.1, 136.8, 134.9, 133.3, 132.7, 131.2, 129.2 (2C), 129.0 (2C), 128.8, 128.4 (4C),
128.2, 127.9 (2C), 126.6, 126.3 (2C), 113.5, 111.4, 83.9, 55.6, 41.0, 37.6, 21.2. IR: 3043, 3006, 2979,
2869, 1712, 1512, 1471, 1359, 1275, 1115, 751, 683 cm™'. HRMS: calcd. for C30H,;NO,S+H: 466.1835;

found: 466.1841.
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(R)-4-(((4-(Tert-butyl)benzyl)thio)methyl)-6-methoxy-2,4-diphenyl-4H-benzo|d][1,3]oxazine (3q):

According to the general procedure B, the tittle compound 3q was isolated in

[ 71% yield (66 mg) as a colourless liquid using the mixture of ethyl

acetate/hexanes (10:90) as an eluent for column chromatography. Enantiomeric

ratio (86:14) was measured by HPLC (Chiralpak IG, 100% MeOH, 0.6 mL/min, 254 nm), t = (major,

10.5 min.), tg = (minor, 16.2 min.). Specific optical rotation: [a]205764.6 (c, 0.3, CHCI;). 'H NMR (400
MHz, CDCl,, 24 °C): 0 7.23 (d, J = 6.7 Hz, 2H), 7.48-7.43 (m, 3H), 7.36 (d, J = 6.8 Hz, 2H), 7.31-7.24
(m, 6H), 7.14 (d, J= 7.8 Hz, 2H), 6.87 (d, J = 8.4 Hz, 1H), 6.61 (s, 1H), 3.76 (s, 3H), 3.60 & 3.55 (ABq, J
= 13.2 Hz, 2H), 3.39 (s, 2H), 1.29 (s, 9H). BC{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 158.2, 154.6,
150.1, 142.1, 134.9, 133.3, 132.7, 131.2, 129.1, 128.8, 128.7 (2C), 128.4 (3C), 128.3, 127.9 (2C), 126.6,
126.3 (2C), 125.5 (2C), 113.5,111.4, 83.9, 55.6, 41.2, 37.6, 34.6, 31.4. IR: 3066, 2959, 1739, 1626, 1491,

1321, 1223, 1029, 780, 695 cm™'. HRMS: calcd. for C;;H43NO,S+H: 508.2304; found: 508.2320.

(R)-4-((([1,1'-Biphenyl]-4-ylmethyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine
3r):

@ According to the general procedure B, the tittle compound 3r was isolated in

Ph, +—S Ph

Meo\(:f\j)\ 72% yield (69mg) as a colourless liquid using the mixture of ethyl
N” ph

acetate/hexanes (10:90) as an eluent for column chromatography.

Enantiomeric ratio (12.5:87.5) was measured by HPLC (Chiralpak 1G, 100% MeOH, 0.6 mL/min, 254

nm), tg = (major, 15.4 min.), tg = (minor, 19.1 min.). Specific optical rotation: [a]zlf —70.6 (c, 0.3, CHCIl;).
'H NMR (400 MHz, CDCls, 24 °C): 6 8.23 (d, J = 7.4 Hz, 2H), 7.60-7.52 (m, 3H), 7.50-7.40 (m, 7H),
7.37-7.23 (m, 8H), 6.87 (d, J = 7.8 Hz, 1H), 6.61 (s, 1H), 3.75 (s, 3H), 3.66 & 3.61 (ABq, J = 13.4 Hz,
2H), 3.41 (s, 2H). BC{'H} NMR (100 MHz, CDCls, 24 °C): ¢ 158.2, 154.5, 142.1, 140.8, 140.0, 137.1,
133.3, 132.7, 131.3, 129.9, 129.5 (2C), 128.8 (2C), 128.4 (3C), 128.3, 127.9 (2C), 127.4, 127.3 (20),
127.1 (20), 126.6, 126.3 (2C), 126.1, 113.5, 111.5, 83.9, 55.6, 41.2, 37.6. IR: 3056, 2929, 2834, 1735,

1626, 1490, 1320, 1225, 780, 696 cm™'. HRMS: calcd. for C3sHyoNO,S+H: 528.1991; found: 528.2012.
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(R)-6-Methoxy-4-(((3-methylbenzyl)thio)methyl)-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3s):

According to the general procedure B, the tittle compound 3s was isolated in

Ph  s—S

MeO o Y 74% vyield (62 mg) as a colourless liquid using the mixture of ethyl
e

Py

N"_Ph

acetate/hexanes (10:90) as an eluent for column chromatography. Enantiomeric

ratio (92:8) was measured by HPLC (Chiralpak 1G, 99.9% MeOH/0.1% Diethylamine, 0.6 mL/min, 254

nm), tg = (major, 11.1 min.), tg = (minor, 14.4 min.). Specific optical rotation: [a]zDs —64.8 (c, 0.3, CHCl;).
'H NMR (400 MHz, CDCl;, 24 °C): ¢ 8.22 (d, J = 6.3 Hz, 2H), 7.46-7.42 (m, 3H), 7.35 (d, J = 6.5 Hz,
2H), 7.31-2.24 (m, 4H), 7.14 (t, J= 7.2 Hz, 1H), 7.04-7.01 (m, 3H), 6.87 (d, J = 8.5 Hz, 1H), 6.60 (s, 1H),
3.76 (s, 3H), 3.59 & 3.53 (ABq, J = 13.3 Hz, 2H), 3.37 (s, 2H), 2.29 (s, 2H). BC{'H} NMR (100 MHz,
CDCl;, 24 °C): 6 158.2, 154.6, 142.1, 138.2, 137.9, 133.3, 132.7, 131.5, 131.2, 129.8, 128.8, 128.4 (4C),
128.3, 127.9 (2C), 127.8, 126.6, 126.3 (2C), 126.1, 113.5, 111.5, 83.9, 55.6, 41.1, 37.9, 21.4. IR: 3007,
2920, 2885, 1624, 1450, 1262, 1223, 1169, 1085, 1032, 751, 720, 711 cm’!. HRMS: calcd. for

C;30H27NO,S+H: 466.1835; found: 466.1842.

(R)-6-Methoxy-4-(((naphthalen-2-ylmethyl)thio)methyl)-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3t):

According to the general procedure B, the tittle compound 3t was isolated in

oo, _y;s 68% yield (62 mg) as a pale-yellow liquid using the mixture of ethyl
C fN/)\Ph

acetate/hexanes (10:90) as an eluent for column chromatography.

Enantiomeric ratio (93:7) was measured by HPLC (Chiralpak 1G, 99.9% MeOH/0.1% Diethylamine, 1

mL/min, 254 nm), tg = (major, 14.3 min.), t = (minor, 18.7 min.). Specific optical rotation: [a]205—61.4
(c, 0.3, CHCI3). 'H NMR (400 MHz, CDCls, 24 °C): 6 8.22 (d, J = 7.2 Hz, 2H), 7.80-7.73 (m, 3H), 7.60
(s, 1H), 7.48-7.38 (m, 6H), 7.34-7.29 (m, 3H), 7.25-7.23 (m, 3H), 6.87 (d, J = 8.6 Hz, 1H), 6.57 (s, 1H),
3.78 & 3.71 (ABq, J = 13.4 Hz, 2H), 3.73 (s, 3H), 3.37 (s, 2H). BC{'H} NMR (100 MHz, CDCl;, 24 °C):
0 158.2, 154.6, 142.1, 135.4, 133.3, 132.7, 132.6, 131.2, 128.7, 128.6, 128.5, 128.4 (4C), 128.3, 127.9

(20), 127.7 (20), 127.6, 127.2, 126.6, 126.3(3C), 125.9, 113.6, 111.4, 83.9, 55.6, 41.0, 38.1. IR: 3056,
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2925, 2837, 1735, 1626, 1491, 1321, 1261, 1149, 1070, 820, 741, 696 cm!. HRMS: calcd. for

C53H,7NO,S+H: 502.1835; found: 502.1855.

(R)-6-Methoxy-4-(((3-methoxybenzyl)thio)methyl)-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3u):

: According to the general procedure B, the tittle compound 3u was isolated in

Ph, +—S

Meo\(:f\j,\ Yve| 0470 yield (56 mg) as a pale-yellow liquid using the mixture of ethyl
N” “ph

acetate/hexanes (15:85) as an eluent for column chromatography.

Enantiomeric ratio (94.5:5.5) was measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine,

25
0.6 mL/min, 254 nm), tg = (major, 11.7 min.), t = (minor, 14.3 min.). Specific optical rotation: la]p

111.3 (¢, 0.2, CHCls). 'H NMR (400 MHz, CDCls, 24 °C): 6 8.22 (d, J = 7.0 Hz, 2H), 7.49-7.43 (m, 3H),
7.35(d, J=7.1 Hz, 2H), 7.31-7.25 (m, 4H), 7.17 (d, J = 7.7 Hz, 1H), 6.88 (d, J = 8.6 Hz, 1H), 6.81-6.75
(m, 3H), 6.60 (s, 1H), 3.78 (s, 3H), 3.75 (s, 3H), 3.59 & 3.54 (ABq, J = 13.6 Hz, 2H), 3.37 (s, 2H).
3C{'H} NMR (100 MHz, CDCls, 24 °C): 5 159.8, 158.2, 154.6, 142.1, 139.6, 133.3, 132.7, 131.3, 129.5,
128.7, 128.4 (4C), 128.3, 127.9 (2C), 126.6, 126.3 (2C), 121.5, 114.3, 113.5, 113.1, 111.5, 83.9, 56.6,
56.3, 41.0, 37.9. IR: 3006, 2925, 1597, 1466, 1263, 1151, 1046, 750, 684 cm’. HRMS: calcd. for

C;30H,7NO;S+H: 482.1784; found: 482.1788.

(R)-4-(((4-fluorobenzyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo|[d][1,3]oxazine (3v):

/\@\ According to the general procedure B, the tittle compound 3v was isolated in
Ph =S F

Meo @ 54% yield (46 mg) as a pale-yellow liquid using the mixture of ethyl

PR

N~ "Ph

acetate/hexanes (10:90) as an eluent for column chromatography.
Enantiomeric ratio (89.5:10.5) was measured by HPLC (Chiralpak 1G, 99.9% MeOH/0.1% Diethylamine,
25

0.6 mL/min, 254 nm), tg = (major, 10.1 min.), t = (minor, 11.2 min.). Specific optical rotation: el _

50.2 (c, 0.4, CHCL;). 'H NMR (400 MHz, CDCly, 24 °C): 6 8.13 (d, J = 7.3Hz, 2H), 7.41-7.35 (m, 3H),
7.28 (d, J = 7.1Hz, 2H), 7.23-7.17 (m, 4H), 7.10-7.07 (m, 2H), 6.87-6.79 (m, 3H), 6.51 (s, 1H), 3.69 (s,

3H), 3.51 & 3.46 (ABq, J = 13.6 Hz, 2H), 3.28 (s, 2H). *C{'H} NMR (100 MHz, CDCl,, 24 °C): 6 161.9
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(d, J = 246.4 Hz), 158.2, 154.5, 142.07, 133.8, 133.7, 133.2, 132.6, 131.3, 130.6 (d, J = 8 Hz), 128.7,
128.5 (2C), 128.4 (2C), 128.3, 127.9 (2C), 126.7, 126.3 (2C), 115.4 (d, J = 21.4 Hz), 113.5, 111.5, 83.8,
55.6,41.1, 37.1. F NMR (470 MHz, CDCl;, 24°C): 6 —118.62. IR: 3114, 3007, 2988, 1713, 1597, 1508,
1469, 1262, 1223, 1157, 1016, 831, 750, 685 cm™'. HRMS: calcd. for CyoH,,FNO,S+H: 470.1584; found:

470.1591.

(R)-4-(((4-Bromobenzyl)thio)methyl)-6-methoxy-2,4-diphenyl-4H-benzo[d][1,3]oxazine (3w):

According to the general procedure B, the tittle compound 3w was isolated in

Ph_ +—S Br|
Meo\(:f‘\)o\ 61% vyield (59 mg) as a pale-yellow liquid using the mixture of ethyl
N/ Ph

acetate/hexanes (10:90) as an eluent for column chromatography.

Enantiomeric ratio (90:10) was measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 0.6

mL/min, 254 nm), tg = (major, 12.9 min.), tx = (minor, 18.0 min.). Specific optical rotation: [a]205—67.9
(c, 0.3, CHCI3). 'H NMR (400 MHz, CDCl;, 24 °C): 6 8.19 (d, J = 7.0 Hz, 2H), 7.51-7.43 (m, 3H), 7.35
(m, 4H), 7.31-7.25 (m, 4H), 7.07 (d, J = 7.8 Hz, 2H), 6.88 (d, J = 8.5 Hz, 1H), 6.58 (s, 1H), 3.78 (s, 3H),
3.56 & 3.51 (ABq, J = 3.7 Hz, 2H), 3.34 (s, 3H). *C{'H} NMR (100 MHz, CDCl;, 24 °C): 6 158.2,154.2,
142.0, 137.1, 133.2, 132.6, 131.7 (2C), 131.3, 130.7 (2C), 128.6, 128.5 (2C), 128.4 (2C), 128.3, 127.8
(20), 126.7, 126.2 (2C), 121.0, 113.5, 111.5, 83.8, 55.6, 41.1, 37.2. IR: 3006, 2986, 1713, 1648, 1541,
1529, 1399, 1262, 1069, 1012, 817, 750 cm™'. HRMS: calcd. for C,oH,4BrNO,S+H: 530.0783; found:

530.0788.

(R)-4-(((2-chlorobenzyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3x):

According to the general procedure B, the tittle compound 3x was isolated in

61% yield (54 mg) as a pale-yellow liquid using the mixture of ethyl

.,
e}

Cl

N)\© acetate/hexanes (10:90) as an eluent for column chromatography. Enantiomeric

ratio (92:8) was measured by HPLC (Chiralpak IG, 100% MeOH, 1.0 mL/min, 254 nm), tz = (major, 7.7

25
min.), tg = (minor, 10.5 min.). Specific optical rotation: la]p -30.3 (¢, 0.6, CHCl;). '"H NMR (400 MHz,
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CDCls, 24 °C): 6 8.21 (d, J= 7.2 Hz, 2H), 7.48-7.42 (m, 3H), 7.37 (d, J = 7.1 Hz, 2H), 7.31-7.25 (m, 6H),
7.15-7.14 (m, 2H), 6.86 (d, J = 8.5 Hz, 1H), 6.63 (s, 1H), 3.81-3.73 (s, SH), 3.47 (s, 2H). 3C{'H} NMR
(100 MHz, CDCls, 24 °C): 6 158.2, 154.5, 142.0, 136.0, 134.1, 133.3, 132.6, 131.2, 130.8, 129.8, 128.7,
128.6 (2C), 128.5 (2C), 128.4, 128.3, 127.9 (2C), 126.9, 126.7, 126.3 (2C), 113.6, 111.3, 83.9, 55.6, 41.8,
35.6. IR: 3064, 3008, 2832, 1574, 1470, 1428, 1276, 1071, 874, 752, 688 cm’. HRMS: calcd. for

CyH,4CINO,S+H: 486.1289; found: 486.1294.

(R)-4-(((3-Chlorobenzyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3y):

Ph &S
Meo\d\i c | 68% yield (60 mg) as a colourless liquid using the mixture of ethyl
N” ~ph

/\Q According to the general procedure B, the tittle compound 3y was isolated in

acetate/hexanes (10:90) as an eluent for column chromatography.
Enantiomeric ratio (90.5:9.5) was measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine,
25

0.6 mL/min, 254 nm), tg = (major, 11.1 min.), t = (minor, 16.1 min.). Specific optical rotation: el _

69.4 (c, 0.3, CHCl;). '"H NMR (400 MHz, CDCl;, 24 °C): 6 8.21 (d, J = 6.9 Hz, 2H), 7.49-7.43 (m, 3H),
7.36-7.22 (m, 7TH), 7.18-7.14 (m, 2H), 7.08 (d, J = 5.0 Hz, 1H), 6.88 (d, J = 8.7 Hz, 1H), 6.60 (s, 1H),
3.77 (s, 3H), 3.58 & 3.52 (ABq, J = 13.6 Hz, 2H), 3.36 (s, 2H). 3C{'H} NMR (100 MHz, CDCl;, 24 °C):
0 158.2, 154.5, 142.0, 140.1, 134.4, 133.2, 132.6, 131.3, 129.8, 129.1, 128.6, 128.5 (4C), 128.4, 127.8
(20), 127.4, 127.2, 127.7, 126.2 (2C), 113.5, 111.4, 83.8, 55.6, 41.2, 37.3. IR: 3066, 3006, 2837, 1574,
1472, 1431, 1276, 1076, 874, 750, 687 cm!. HRMS: calcd. for CyyH,4,CINO,S+H: 486.1289; found:

486.1291.

(R)-6-Methoxy-2,4-diphenyl-4-(((3-(trifluoromethyl)benzyl)thio)methyl)-4 H-benzo[d][1,3]oxazine
(32):

According to the general procedure B, the tittle compound 3z was isolated in
Ph \~s/\Q
MeO.

) )O\ cr,| 51% yield (48 mg) as a pale-yellow liquid using the mixture of ethyl

N~ "Ph

acetate/hexanes (10:90) as an eluent for column chromatography. Enantiomeric

ratio (89.5:10.5) was measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 0.6 mL/min,
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254 nm), tg = (major, 8.2 min.), tg = (minor, 9.9 min.). Specific optical rotation: [a]zgﬂl.l (c, 0.3,
CHCI;). '"H NMR (400 MHz, CDCls, 24 °C): 6 8.21 (d, J = 7.0 Hz, 2H), 7.49-7.43 (m, SH), 7.41-7.32 (m,
5H), 7.30-7.24 (m, 3H), 6.89 (d, J = 8.6 Hz, 1H), 6.60 (s, 1H), 3.78 (s, 3H), 3.66 & 3.59 (ABq, J=13.5
Hz, 2H), 3.36 (s, 2H). BC{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 158.2, 154.4, 141.9, 139.1, 133.3,
132.6, 132.4, 131.3, 130.9 (q, J = 32.7 Hz), 129.1, 128.6, 128.54 (2C), 128.51 (2C) 128.4, 127.8 (2C),
126.7, 126.2 (2C), 125.8 (q, J = 3.5Hz), 124.1 (q, J = 272.3 Hz), 124.0, 113.5, 111.5, 83.9, 55.6, 41.2,
37.5. F NMR (470 MHz, CDCl;, 24°C): 0 —65.82. IR: 3056, 2933, 2840, 1736, 1626, 1491, 1328, 1161,

1123, 1071, 1031, 782, 735, 697 cm™'. HRMS: calcd. for C;,H,4F;NO,S+H: 520.1552; found: 520.1570.

(R)-6-Methoxy-4-((phenethylthio)methyl)-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3aa):

o According to the general procedure B, the tittle compound 3aa was isolated in

—~
Meo\d\o 67% yield (67 mg) as a colourless liquid using the mixture of ethyl acetate/hexanes
N/

(10:90) as an eluent for column chromatography. Enantiomeric ratio (91.5:8.5)

was measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 0.6 mL/min, 254 nm), tx =

(major, 11.6 min.), tg = (minor, 14.0 min.). Specific optical rotation: [a]ZDS —62.7 (¢, 0.4, CHCl;). '"H NMR
(400 MHz, CDCl;, 24 °C): 6 8.21 (d, J = 7.0 Hz, 2H), 7.49-7.39 (m, 5H), 7.31-7.28 (m, 4H), 7.25-7.14
(m, 3H), 7.04 (d, J = 7.3 Hz, 2H), 6.88 (d, J = 8.5 Hz, 1H), 6.66 (s, 1H), 3.78 (s, 3H), 3.47 (s, 2H), 2.78-
2.68 (m, 4H). BC{'H} NMR (100 MHz, CDCls, 24 °C): 6 158.2, 154.5, 142.1, 140.4, 133.3, 132.7, 131.2,
128.8, 128.6, 128.56 (2C), 128.50 (3C), 128.4 (2C), 128.3, 127.8 (2C), 126.7, 126.4, 126.3 (2C), 113.5,
111.5, 83.9, 55.6, 42.5, 36.4, 35.6. IR: 3061, 2932, 2831, 1737, 1626, 1577, 1492, 1321, 1224, 1029, 782,

695 cml. HRMS: calcd. for CsoH,,NO,S+H: 466.1835; found: 466,1853.

(R)-4-(((Cyclohexylmethyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3ab):

Phy »— S/\Q

MEO\(:f\)O\ 59% vyield (49 mg) as a colourless liquid using the mixture of ethyl
N” >Ph

According to the general procedure B, the tittle compound 3ab was isolated in

acetate/hexanes (10:90) as an eluent for column chromatography. Enantiomeric

31



ratio (91.5:8.5) was measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 1 mL/min, 254

nm), tg = (major, 11.2 min.), t = (minor, 17.2 min.). Specific optical rotation: [a]ZDS -81.6 (c, 0.3, CHCL).
'"H NMR (400 MHz, CDCl;, 24 °C): ¢ 8.22 (d, J = 7.1 Hz, 2H), 7.47-7.42 (m, 5H), 7.30-7.25 (m, 4H),
6.87 (d, J = 8.5 Hz, 1H), 6.67 (s, 1H), 3.79 (s, 3H), 3.45 (s, 2H), 2.33 (m, 2H), 1.70-1.60 (m, 5H), 1.41-
1.25 (m, 1H), 1.09-1.01 (m, 3H), 0.88-.78 (m, 2H). BC{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 158.2,
154.6, 142.1, 133.3, 132.7, 131.2, 128.4 (2C), 128.3 (3C), 128.2, 127.9 (2C), 126.6, 126.4 (2C), 113.5,
111.5, 83.9, 55.6, 43.0, 42.0, 38.0, 32.8, 32.7, 26.4, 26.1 (2C). IR: 3060, 2923, 2849, 1742, 1626, 1577,
1491, 1321, 1224, 1070, 1033, 781, 695 cm''. HRMS: calcd. for C,oH;NO,S+H: 458.2148; found:

458.2167.

(R)-4-((Cyclohexylthio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3ac):

According to the general procedure B, the tittle compound 3ac was isolated in 41%

&

SS yield (33 mg) as a colourless liquid using the mixture of ethyl acetate/hexanes
[I A

(10:90) as an eluent for column chromatography. Enantiomeric ratio (88:12) was

measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 0.6 mL/min, 254 nm), tz = (major,

10.7 min.), tg = (minor, 15.9 min.). Specific optical rotation: [ ]205 —-124.7 (c, 0.2, CHCI3). '"H NMR (400
MHz, CDCls, 24 °C): 6 8.22 (d, J = 7.2 Hz, 2H), 7.47-7.43 (m, 5H), 7.32-7.24 (m, 4H), 6.87 (d, J = 8.6
Hz, 1H), 6.66 (s, 1H), 3.79 (s, 3H), 3.50 &3.45 (ABq, J = 14.2 Hz, 2H), 2.50 (t, /= 10.3 Hz, 1H), 1.94-
1.82 (m, 2H), 1.68-1.60 (m, 2H), 1.58-1.49 (m, 1H), 1.22-1.05 (m, SH). 3C{'H} NMR (100 MHz, CDCl;,
24 °C): 0 158.2, 154.7, 142.1, 133.2, 131.2, 131.1, 129.1, 128.4 (2C), 128.3 (2C), 128.2, 127.9 (20C),
127.8, 126.6, 126.4 (2C), 126.0, 113.5, 113.2, 111.5, 83.3, 55.6, 45.3, 40.0, 33.8, 25.8. IR: 3063, 2962,
2834, 1734, 1626, 1488, 1317, 1222, 1074, 829, 778, 736, 695 cm!. HRMS: calcd. for C,3H,yNO,S+H:

444.1991; found: 444.2007.

(R)-4-((Benzylthio)methyl)-6-methoxy-4-phenyl-2-(p-tolyl)-4 H-benzo[d][1,3]oxazine (3ad):

Ph, o—5

CQQ )




According to the general procedure B, the tittle compound 3ad was isolated in 72% yield (58 mg) as a
colourless liquid using the mixture of ethyl acetate/hexanes (10:90) as an eluent for column
chromatography. Enantiomeric ratio (91:9) was measured by HPLC (Chiralpak IG, 10%

IPA/Hexanes/0.1% Diethyamine, 1 mL/min, 254 nm), tx = (major, 12.2 min.), tg = (minor, 15.5 min.).

Specific optical rotation: [4D —48 3 (c, 0.4, CHCIy). 'H NMR (400 MHz, CDCls, 24 °C): 9 8.11 (d, J =
8.0 Hz, 2H), 7.35 (m, 2H), 7.24 (m, 1 1H), 6.86 (dd, J = 8.5, 2.5 Hz, 1H), 6.59 (d, J = 2.6 Hz, 1H), 3.76 (s,
3H), 3.63 & 3.57 (ABq, J = 13.3 Hz, 2H), 3.35 (s, 2H), 2.41 (s, 3H). C{'H} NMR (100 MHz, CDCl,, 24
°C): 0 158.1, 154.8, 142.2, 141.8, 138.2, 133.5, 130.0, 129.3 (2C), 129.2 (2C), 128.9, 128.7 (2C), 128.5
(20), 128.3, 128.0 (2C), 127.2, 126.6, 126.4 (2C), 113.6, 111.5, 83.8, 56.7, 41.1, 38.0, 21.8. IR: 3053,
2901, 2829, 1630, 1577, 1487, 1245, 1066, 780, 694 cm-!. HRMS: calcd. for CsH,/NO,S+H: 466.1835;

found: 466.1840.

(R)-4-((Benzylthio)methyl)-6-methoxy-4-phenyl-2-(m-tolyl)-4 H-benzo[d][1,3]oxazine (3ae):

—mn ) According to the general procedure B, the tittle compound 3ae was isolated in 64%

Ph S—S
MeO X
\(:f\/o vel Yi€ld (61 mg) as a colourless liquid using the mixture of ethyl acetate/hexanes
N

(10:90) as an eluent for column chromatography. Enantiomeric ratio (91:9) was

measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 0.4 mL/min, 254 nm), t = (major,

10.8 min.), tg = (minor, 12.8 min.). Specific optical rotation: [a]2057109.1 (c, 0.2, CHCl;). '"H NMR (400
MHz, CDCl;, 24 °C): 6 7.94 (m, 2H), 7.21 (m, 13H), 6.79 (dd, J = 8.6, 1.8 Hz, 1H), 6.51 (d, /= 1.8 Hz,
1H), 3.68 (s, 3H), 3.55 & 3.49 (ABq, J = 13.5 Hz, 2H), 3.28 (s, 2H), 2.34 (s, 3H). *C{'H} NMR (100
MHz, CDCl;, 24 °C): 6 158.1, 154.8, 142.1, 138.1, 138.0, 133.3, 132.6, 132.1, 129.1 (2C), 128.8, 128.6
(2C), 128.4 (2C), 127.1, 126.6, 126.3 (2C), 125.1, 113.5, 111.4, 83.9, 77.4, 77.1, 76.8, 55.6, 41.0, 37.9,
21.5. IR: 3055, 2933, 2829, 1622, 1486, 1248, 833, 780, 735 cm™'. HRMS: calcd. for C;0H,7NO,S+H:

466.1835; found: 466.1843.

(R)-4-((Benzylthio)methyl)-2-(4-iodophenyl)-6-methoxy-4-phenyl-4 H-benzo[d][1,3]oxazine (3af):
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ph g’ " According to the general procedure B, the tittle compound 3af was isolated in 66%

MeO.
0
\(:q\/ yield (58 mg) as a pale-yellow liquid using the mixture of ethyl acetate/hexanes

(10:90) as an eluent for column chromatography. Enantiomeric ratio (91:9) was

measured by HPLC (Chiralpak IG, 12% IPA/Hexanes/0.1% Diethylamine, 1 mL/min, 254 nm), tz =

(major, 9.2 min.), t = (minor, 10.6 min.). Specific optical rotation: [“]ZDS —64.5 (c, 0.3, CHCl;). '"H NMR
(400 MHz, CDCls, 24 °C): 0 7.54 (d, J = 8.2 Hz, 2H), 7.71 (d, J = 8.3 Hz, 2H), 7.24-7.12 (m, 11H), 6.80
(dd, J=8.5,2.3 Hz, 1H), 6.50 (d, J= 1.4 Hz, 1H), 3.69 (s, 3H), 3.52 & 3.48 (ABq, /= 13.4 Hz, 2H), 3.27
(s, 2H). BC{'H} NMR (100 MHz, CDCl;, 24 °C): 6 158.4, 153.9, 141.8, 137.9, 137.6 (2C), 133.0, 132.2,
129.4 (2C), 129.1 (2C), 128.8, 128.6 (2C), 128.5 (2C), 128.4, 127.2, 126.7, 126.2 (2C), 113.6, 111.5,
98.3, 83.9, 55.6, 41.0, 37.8. IR: 3058, 2840, 1736, 1627, 1574, 1489, 1248, 984, 781, 738, 694 cm’'.

HRMS: calcd. for CyoH,4INO,S+H: 578.0645; found: 578.0641.

(R)-4-((Benzylthio)methyl)-2-(3-iodophenyl)-6-methoxy-4-phenyl-4 H-benzo[d][1,3]oxazine (3ag):

o P According to the general procedure B, the tittle compound 3ag was isolated in 60%

(0]

_ [ yield (53 mg) as a pale-yellow liquid using the mixture of ethyl acetate/hexanes
N

MeO

(10:90) as an eluent for column chromatography. Enantiomeric ratio (91:9) was

measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 0.6 mL/min, 254 nm), t = (major,

10.9 min.), tg = (minor, 15.8 min.). Specific optical rotation: [a]2[f763'1 (c, 0.3, CHCI3). '"H NMR (400
MHz, CDCl;, 24 °C): ¢ 8.47(s, 1H), 8.08 (d, J = 7.8 Hz, 1H), 7.73 (d, J = 7.8 Hz, 1H), 7.25-7.08 (m,
12H), 6.81 (dd, J = 8.6, 2.6 Hz, 1H), 6.49 (d, J = 2.5 Hz, 1H), 3.69 (s, 3H), 3.54 & 3.48 (ABq, J=13.4
Hz, 2H), 3.28 (s, 2H). BC{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 158.4, 153.0, 141.9, 140.0, 137.9,
136.6, 134.7, 132.9, 130.1, 129.1 (2C), 128.7, 128.6 (2C), 128.5 (2C), 128.4, 127.2, 127.0, 126.8, 126.3
(2C), 113.6, 111.5,94.2, 84.1, 55.6, 40.9, 37.8. IR: 3008, 2963, 2852, 1589, 1557, 1486, 1262, 1054, 799,

752,707, 679 cm!. HRMS: calcd. for CyoHINO,S+H: 578.0645; found: 578.0650.

(R)-4-((Benzylthio)methyl)-2-(2-chlorophenyl)-6-methoxy-4-phenyl-4 H-benzo[d][1,3]oxazine (3ah):

Ph
o, s

MeO o o 34
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According to the general procedure B, the tittle compound 3ah was isolated in 66% yield (53 mg) as
colourless foam using the mixture of ethyl acetate/hexanes (10:90) as an eluent for column

chromatography. Enantiomeric ratio (90.5:9.5) was measured by HPLC (Chiralpak 1G, 100% MeOH, 0.8

mL/min, 254 nm), t = (major, 7.6 min.), tx = (minor, 10.6 min.). Specific optical rotation: [a]205—233.3
(c, 0.5, CHCL;). 'H NMR (400 MHz, CDCl;, 24 °C): 6 7.66 (d, 1H, J= 7.3 Hz), 7.36 (d, 1H, J= 7.7 Hz),
7.31-7.12 (m, 13H), 6.82 (dd, 1H, J= 8.6 Hz, 2.6 Hz), 6.46 (d, 1H, J= 2.5 Hz), 3.69 (s, 3H), 3.50 & 3.45
(ABq, 2H, J = 13.3 Hz), 3.32 (s, 2H). BC{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 158.5, 154.9, 142.2,
138.0, 133.0, 132.9, 132.8, 131.1, 131.0, 130.7, 129.1 (2C), 128.6 (2C), 128.5 (2C), 128.4, 127.9, 127.2,
126.9 (20), 126.8, 126.7, 113.7, 111.8, 84.9, 55.6, 41.0, 37.8. IR: 3003, 2837, 1737, 1321, 1275, 1146,

1050, 988, 888, 756, 701, 654 cm'!. HRMS: calcd. for C,oH,,CINO,S+H: 486.1289; found: 486.1297.

(R)-4-((Benzylthio)methyl)-6-methoxy-2-(4-nitrophenyl)-4-phenyl-4 H-benzo[d][1,3]oxazine (3ai):

P According to the general procedure B, the tittle compound 3ai was isolated in

o

_ 51% yield (33 mg) as a yellow liquid using the mixture of ethyl acetate/hexanes
N

MeO.

NO,J (15:85) as an eluent for column chromatography. Enantiomeric ratio (19:81) was

measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 0.4 mL/min, 254 nm), tz = (major,

21.1 min.), t = (minor, 22.9 min.). Specific optical rotation: [a]ZDS—7O.3 (c, 0.3, CHCI3). '"H NMR (400
MHz, CDCl;, 24 °C): ¢ 8.31 (m, 4H), 7.25 (m, 11H), 6.90 (d, J = 8.8 Hz, 1H), 6.58 (d, J = 2.0 Hz, 1H),
3.79 (s, 3H), 3.59 & 3.55 (ABq, J = 13.3 Hz, 2H), 3.38 (s, 2H). 3C{'H} NMR (100 MHz, CDCl;, 24 °C):
0159.0, 152.5, 149.4, 141.7, 138.6, 137.8, 132.6, 129.0 (2C), 128.7, 128.6 (4C), 128.5, 128.4 (2C), 127.3,
127.2,126.3, 125.4, 123.6, 122.0, 113.7, 111.7, 84.3, 55.7, 41.2, 37.8. IR: 2998, 2929, 2850, 1732, 1628,
1521, 1348, 1146, 1077, 853, 701, 686 cm’!. HRMS: calcd. for C,oH,4sN,O,S+H: 497.1529; found:

497.1524.

(R)-4-((Benzylthio)methyl)-6-methoxy-4-(4-methoxyphenyl)-2-phenyl-4 H-benzo[d][1,3]oxazine
(3aj):
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According to the general procedure B, the tittle compound 3aj was isolated in 69%

/—Ph
S8 yield (46 mg) as a yellow liquid using the mixture of ethyl acetate/hexanes (15:85) as

an eluent for column chromatography. Enantiomeric ratio (90.5:9.5) was measured

by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 0.6 mL/min, 254 nm), t = (major, 11.7

25
min.), tg = (minor, 17.5 min.). Specific optical rotation: [l 34 (c, 0.3, CHCI3). '"H NMR (400 MHz,

CDCls, 24 °C): 5 8.20 (d, J = 6.9 Hz, 2H), 7.48-7.42 (m, 3H), 7.31-7.21 (m, 8H), 6.88 (dd, J = 8.6, 2.5
Hz, 1H), 6.79 (d, J = 2.5Hz, 1H), 3.77 (s, 3H), 3.74 (s, 3H), 3.63 & 3.57 (ABq, J = 13.4 Hz, 2H), 3.34 (s,
2H). BC{'H} NMR (100 MHz, CDCls, 24 °C): & 159.4, 158.1, 154.6, 138.1, 134.2, 133.3, 132.8, 131.2,
129.1 (2C), 129.0, 128.6 (2C), 128.4 (2C), 127.9 (2C), 127.7 (2C), 127.2, 126.6, 113.7 (2C), 113.5, 111.4,
83.7, 55.6, 55.3, 41.0, 37.9. IR: 3408, 2998, 2926, 2847, 1671, 1607, 1514, 1416, 1251, 1179, 1035, 839,

706 cm’!. HRMS: calcd. for CsoH,,NO;S+H: 482.1784; found: 482.1786.

(R)-4-((Benzylthio)methyl)-4-(4-fluorophenyl)-6-methoxy-2-phenyl-4 H-benzo[d][1,3]oxazine (3ak):

According to the general procedure B, the tittle compound 3ak was isolated in 57%

yield (31 mg) as a pale-yellow liquid using the mixture of ethyl acetate/hexanes

(10:90) as an eluent for column chromatography. Enantiomeric ratio (87:13) was

measured by HPLC (Chiralpak IG, 99.9% MeOH/0.1% Diethylamine, 1 mL/min, 254 nm), t; = (major,

5.4 min.), tg = (minor, 7.3 min.). Specific optical rotation: [a]zl;’fSlA (c, 0.3, CHCl;). '"H NMR (400
MHz, CDCl;, 24 °C): ¢ 8.24 (d, J = 6.4 Hz, 2H), 7.52-7.45 (m, 4H), 7.32-7.21 (m, 7H), 6.98-6.94 (m,
2H), 6.90 (d, J = 8.4 Hz, 1H), 6.55 (s, 1H), 3.78 (s, 3H), 3.65 & 3.57 (ABq, J=13.4 Hz, 2H), 3.37 & 3.33
(ABq, J = 14.5 Hz, 2H). BC{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 162.1 (d, J = 2481.1 Hz), 158.2,
154.1, 1379 (d, J = 9.0 Hz), 136.5, 128.5, 132.5, 131.4, 129.1 (2C), 128.7, 128.6 (2C), 128.5 (2C),
128.3, 128.2, 127.8 (2C), 127.2, 126.7, 115.3 (d, J=21.4 Hz), 126.4, 113.6, 111.3, 83.3, 55.6, 40.9, 37.9.
YF NMR (470 MHz, CDCl;, 24°C): 6 —116.81. IR: 3055, 2876, 1657, 1590, 1480, 1352, 1167, 1088, 816,

754 cm’!. HRMS: calcd. for CooH, FNO,S+H: 470.1584; found: 470.1589.
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10. Synthetic application
10(a). Synthesis of (4R)-4-((Benzylsulfinyl)methyl)-6-methoxy-2,4-diphenyl-4H-
benzo[d][1,3]oxazine (4)

/ —Ph Ph
| Phy, &—S | Ph, ~«— Sﬁ
o N ') Q )
\©\)\)o\ m-CPBA (1.1 equiv) 5 \©\>\o O
= dry DCM, rt, 3 h
N Ph 87% N/)\Ph
30 4
er: 91:9 er: 89:11

An oven dried reaction tube was charged compound 30 (0.13 mmol), m-CPBA (0.34 mmol) and 2 mL of
dry DCM under nitrogen atmosphere and stir at room temperature for 3 h. The reaction was monitored by
TLC analysis, the crude reaction mixture was quenched with saturated NaHCO; (3 mL) solution and
extracted with DCM (2 x 20 mL). The combined organic layer was concentrated in vacuo and purified by
column chromatography and gave the compound 4 in 1:1 ratio of diastereomers in 87% yield (54 mg) as a

white solid. Enantiomeric ratio (89:11) was measured by HPLC (Chiralpak IG, 70% ‘PrOH/Hexane, 1.0

mL/min, 254 nm), tg = (major, 8.0 min.), tg = (minor, 9.5 min.). Specific optical rotation: [a]zg —84.5 (c,
0.4, CHCL;). '"H NMR (400 MHz, CDCl;, 24 °C): ¢ 8.13 (d, J = 7.2 Hz, 2H), 8.06 (d, J = 7.3 Hz, 2H),
7.44-7.35 (m, 6H), 7.33-7.27 (m, 7H), 7.24-7.22 (m, 6H), 7.20-7.12 (m, 9H), 6.86 (dd, J = 8.6, 2.6 Hz,
1H), 6.82-6.80 (m, 2H), 6.33 (d, J = 2.5 Hz, 1H), 3.98 (m, 6H), 3.76 (s, 3H), 3.67 (s, 3H), 3.55-3.47 (m,
2H). BC{'H} NMR (100 MHz, CDCl,, 24 °C): ¢ 158.7, 158.6, 141.0, 140.6, 131.9, 131.7, 130.4 (2C),
130.2 (2C), 130.0, 129.9, 129.1 (2C), 128.9 (2), 128.8 (2C), 128.6 (2C), 128.5 (2C), 128.0, 127.9, 127.0,
126.9, 126.1 (20), 125.6 (2C), 114.6, 114.0, 111.1, 111.0, 63.5, 63.1, 60.1, 59.9, 55.8, 55.6. IR: 3060,
2011, 1624, 1487, 1227, 1085, 991, 779, 695 cm™'. HRMS: calcd. for C,oH,sNO;S+H: 468.1627; found:

468.1636.

10(b). Synthesis of (R)-4-((Benzylsulfonyl)methyl)-6-methoxy-2,4-diphenyl-4H-benzo[d][1,3]oxazine
)
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é Ph &S | Ph, 8
\©\>\O m-CPBA (2.5 equiv) O\©\)\o O
N/)\ph dryDCM, rt, 3h N/)\ph
83%
30 5
er: 91:9 er: 88:12

In a dry reaction tube was charged compound 3o (0.13 mmol), m-CPBA (0.33 mmol) and 2 mL of dry
DCM under nitrogen atmosphere and stir at room temperature for 3 h. The reaction was monitored by
TLC analysis, the crude reaction mixture was quenched with saturated NaHCO; (8 mL) solution and
extracted with DCM (2 x 20 mL). The combined organic layer was concentrated in vacuo and purified by
column chromatography and gave the compound 5 in 83% yield (53 mg) as a yellow liquid. Enantiomeric

ratio (88:12) was measured by HPLC (Chiralpak 1G, 10% MeCN/ 89.9% MeOH/0.1% Diethylamine, 0.6

mL/min, 254 nm), tg = (major, 7.0 min.), tx = (minor, 8.8 min.). Specific optical rotation: [a]ZDS -80.5 (c,
0.3, CHCL;). '"H NMR (400 MHz, CDCl;, 24 °C): 0 8.28 (d, J= 7.1 Hz, 2H), 7.53-7.47 (m, 3H), 7.38-7.27
(m, 11H), 6.92 (d, J = 6.8 Hz, 1H), 6.74 (d, J = 1.7 Hz, 1H), 4.18-4.05 (m, 3H), 3.98-3.95 (m, 1H), 3.81
(s, 3H). BC{'H} NMR (100 MHz, CDCl;, 24 °C):  158.5, 140.9, 131.8 (2C), 131.1, 130.8, 129.2, 129.1
(20), 128.9, 128.8 (2C), 128.7 (2C), 128.0 (2C), 127.6, 127.5, 127.2, 126.8, 125.8 (2C), 119.1, 114.1,
111.4,81.2,62.3,59.5,55.7. IR: 2993, 2831, 1733, 1630, 1495, 1322, 1129, 783, 698 cm’'. HRMS: calcd.

for CyoH,sNOLS+H: 484.1577; found: 484.1599.

10(c). Synthesis of (R)-4-(4-(Tert-butyl)phenyl)-6-methoxy-2-phenyl-4H-benzo[d][1,3]oxazin-4-
yD(phenylthio)methyl acetate (6):
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1. m-CPBA (1.1 equiv)
dry DCM, rt, 3 h

2. Ac,0
100 °C, 8 h

3i, er: 87:13

An oven dried reaction tube was charged with a compound 3i (0.08 mmol) and m-CPBA (0.8 mmol) and
added 1 mL of dry DCM under nitrogen atmosphere. The reaction was stir at room temperature for 3 h
(monitored by TLC analysis), the crude reaction mixture was quenched with saturated NaHCO; (3 mL)
solution and extracted with DCM (2 x 20 mL). The combined organic layer was concentrated in vacuo
and purified by column chromatography and gave the corresponding sulfoxide in 1:0.8 ratio of

diastereomers in 82% yield (34 mg) as a yellow liquid.

The sulfoxide compound was treated with (3.0 equiv) of acetic anhydride (Ac,0) at 100 °C for 8 h. The
reaction was monitored by TLC analysis, the crude reaction mixture was quenched with saturated
NaHCO; (8 mL) solution and extracted with DCM (3 x 10 mL). The combined organic layer was
concentrated in vacuo and purified by column chromatography and gave the compound 7 in 1:0.7 ratio of
diastereomers in 89% yield (24 mg) as a pale-yellow liquid.

(R)-4-(4-(Tert-butyl)phenyl)-6-methoxy-2-phenyl-4-((phenylsulfinyl)methyl)-4 H-

benzo[d][1,3]oxazine:

By Yield: 82%; White solid. Enantiomeric ratio (87:13) was measured by HPLC

O :“‘S% (Chiralpak 1G, 100% MeOH, 1.0 mL/min, 254 nm), tg = (major, 6.5 min.), tg =

(L2
Nig 25
)\© (minor, 10.7 min.). Specific optical rotation: [l 855 (c, 0.2, CHCI;3). '"H NMR

(400 MHz, CDCl, 24 °C): 6 8.18 (dd, J = 8.3, 1.2 Hz, 1.5H), 8.02-8.00 (m, 1.8H), 7.52-7.48 (m, 3.4H),
7.42-7.38 (m, 3H), 7.37-7.33 (m, 7.4H), 7.30-7.27 (m, 2.3H), 7.25-7.22 (m, 3H), 7.19 (s, 1H), 7.15-7.13
(m, 2H), 6.93 (d, J = 2.6 Hz, 1H), 6.87 (dd, J = 8.6, 2.7 Hz, 1H), 6.80 (dd, J = 8.6, 2.7 Hz, 0.8H), 6.51 (d,

J=2.7Hz, 0.8 H), 3.92-3.83 (m, 3.5H), 3.80 (s, 3H), 3.69 (s, 2.4H), 1.17 (s, 7.2H), 1.14 (s, 9H). 3C{'H}
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NMR (100 MHz, CDCls, 24 °C): § 158.6, 158.4, 151.7, 145.6, 138.4, 137.9, 132.9, 132.2, 131.4, 131.3,
131.1 (2C), 129.5 (2C), 129.4 (2C), 128.5 (2C), 128.4 (2C), 127.9 (2C), 127.8 (2C), 127.2 (2C), 127.0,
125.9 (2C), 125.8 (2C), 125.7 (2), 125.3 (2C), 124.4 (2C), 1242 (2C), 114.5, 113.9, 111.3, 111.2, 81.9,
81.8, 71.0, 70.7, 55.8, 55.6, 34.7, 34.6, 31.3, 31.2. IR: 3064, 2912, 1629, 1495, 1230, 1088, 991, 774, 696

cml. HRMS: calcd. for Cs;,H;NO;S+H: 510.2097; found: 510.2108.

(R)-4-(4-(Tert-butyl)phenyl)-6-methoxy-2-phenyl-4 H-benzo|[d][1,3]oxazin-4-yl)(phenylthio)methyl
acetate (6):

25
Yield: 89%; pale-yellow ligiud. Specific optical rotation: [ 1242 (c, 04,

CHCL3). 'H NMR (400 MHz, CDCls, 24 °C): J 8.21-8.16 (m, 3.3H), 7.43-7.36 (m,

5.5H), 7.32-7.29 (m, 3.8H), 7.24-7.19 (m, 8.4H), 7.15-7.10 (m, 5.2H), 6.88 (d, J= 5.0
Hz, 1.7 H), 6.81-6.77 (m, 2.5H), 6.69 (d, J=2.7 Hz), 3.70 (s, 2H), 3.64 (s, 3H), 1.81 (s, 3H), 1.75 (s, 2H),
1.18 (s, 6H), 1.17 (s, 9H). 3C{'H} NMR (100 MHz, CDCls, 24 °C): 5 169.3, 158.0, 153.9, 151.3, 137.1,
133.9 (20), 133.7 (2C), 133.1, 133.0, 132.9 (2C), 132.5, 132.4, 131.3, 129.0, 128.5 (2C), 128.4 (2C),
128.3 (2C), 128.0 (2C), 126.8, 126.4 (2C), 126.3 (2C), 126.2, 125.3 (2C), 125.2 (2C), 114.3, 114.2, 111.9,
111.0, 87.3, 85.9, 85.6, 85.4, 55.7, 55.6, 34.6, 31.3, 20.9, 20.7. IR: 3032, 2756, 1718, 1621, 1464, 1307,

1212, 1065, 839, 761, 691 cm'. HRMS: calcd. for C;4H3;NO,S+H: 552.2203; found: 552.2197.

10(d). Synthesis of (R)-N-(2-(2-(Benzylthio)-1-hydroxy-1-phenylethyl)-4-methoxyphenyl)benzamide

(7):
Qo
/—Ph S

\\“S MeO N
X NaOH (3.0 equiv) o O OH
EtOH, 100 °C, 48 h NH

52%

Ph
Ph O

30;er: 91:9 7; er: 88:12
The compound 30 (0.16 mmol) and NaOH (0.49 mmol) was charged in a 25 mL round bottom flask

subsequently 3 mL of ethanol was added to the reaction mixture. The reaction was reflux at 100 °C for 48
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h (monitored by TLC analysis), the crude reaction mixture was acetified with dil. HCI and extracted with
DCM (2 x 10 mL). The combined organic layer was concentrated in vacuo and purified by column
chromatography to afford the product 7 in 52% yield (29 mg) as a pale-yellow liquid. Enantiomeric ratio

(88:12) was measured by HPLC (Chiralpak 1G, 50% IPA/Hexane, 1.0 mL/min, 254 nm), tg = (major, 38.8

min.), tg = (minor, 20.6 min.). Specific optical rotation: [a]ZDS —81.5 (¢, 0.5, CHCl;). '"H NMR (400 MHz,
CDCls, 24 °C): 6 8.39 (d, J = 8.9 Hz, 1H), 7.71 (s, 1H), 7.45-7.41 (m, 3H), 7.33-7.28 (m, 7H), 7.23-7.21
(m, 2H), 7.17-7.15 (m, 2H), 6.98 (dd, J = 9.0 Hz, 2.9 Hz), 6.91 (s, 1H), 6.75 (d, J = 2.9 Hz, 1H), 3.96 (s,
3H), 3.79 (s, 4H). *C{'H} NMR (100 MHz, CDCl;, 24 °C): ¢ 165.0.156.3, 138.9, 137.5, 135.1, 134.2,
131.3, 130.6, 128.8 (2C), 128.7 (3C), 128.6, 128.5 (2C), 127.7, 127.6, 127.5, 126.8 (2C), 125.7 (2C),
123.1, 115.4, 114.2, 77.2, 55.5, 38.2. IR: 3058, 2961, 2816, 1722, 1607, 1479, 1278, 1074, 830, 749, 692
cml. HRMS: calced. for CyoH,7,NO;S+H: 470.1784; found: 470.1772.

10(e). Gram-Scale Synthesis:

OMe O i LB1 (10 mol%)
— Tf2NH (80 mol%)
N—SBn >
NH 7

DCE,0°C, 12h

(1.51 mmol) (1.82 mmol)

In a dry schlenk tube 500 mg (1.51 mmol) of o-vinylanilide, 403 mg (1.82 mmol) of electrophilic
thiolating reagent 2 and chiral Lewis-Base LB1 (74 mg, 10 mol%) was taken followed by (18.0 mL) of
dry 1,2-dichloroethane (DCE) was added to the reaction mixture under argon atm. The reaction mixture
was allowed to stir at 0 °C subsequently 80mol% of bis(trifluoromethane)sulfonimide(Tf,NH) in (2.0
mL) dry DCE was drop-wise added to the reaction mixture over 10 min and further stirred at 0 °C for 48
h. After completion of the reaction (monitored by TLC) it was quenched by addition of 20 mL saturated
aq. NH,Cl solution, and compound was extracted with DCM. The combined organic layer was dried over

anhydrous Na,SO, and concentrated to afford the crude product. The compound 3m was isolated in 69%
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yield (477 mg) as a pale-yellow liquid using the mixture of ethyl acetate/hexanes (10:90) as an eluent for
column chromatography. Enantiomeric ratio (90.5:9.5) was measured by HPLC (Chiralpak IG, 100%

MeOH, 0.6 mL/min, 254 nm), t = (major, 9.8 min.), t = (minor, 11.2 min.).

10(f). Chiral Lewis base mediated oxyselenation of o-vinylanilide:

OMe O LB1(or) LB8 (10 mol%)
w N—SePh Tf2NH (80 mol%)

DCE,0°C,12h

6-Methoxy-2,4-diphenyl-4-((phenylselanyl)methyl)-4 H-benzo[d][1,3]oxazine:

Q2

e isolated as a racemic with 95% yield (87 mg) in pale-yellow liquid using the

According to the general procedure B, the expected oxyselenation compound was

MeO
(o)
O N/)\ph mixture of ethyl acetate/hexanes (10:90) as an eluent for column chromatography.

'"H NMR (400 MHz, CDCls, 24 °C): 6 8.05 (d, J = 7.3 Hz, 2H), 7.39-7.30 (m, 7H), 7.23 (d, J = 8.5 Hz,
1H), 7.21-7.15 (m, 3H), 7.08-7.03 (m, 3H), 6.79 (dd, J = 8.5 Hz, 2.6 Hz, 1H), 6.56 (d, J = 2.5 Hz, 1H),
3.82 & 3.79 (ABq, J = 13.2 Hz, 2H), 3.65 (s, 3H). *C{'H} NMR (100 MHz, CDCls, 24 °C): § 158.2,
154.6, 142.2, 133.5 (2C), 133.0, 132.4, 131.2, 131.0, 129.1 (2C), 128.7, 128.5 (2C), 128.3, 128.3 (2C),
127.9 (2C), 127.2, 126.7, 126.1 (2C), 113.7, 111.0, 83.5, 55.6, 39.3. IR: 3063, 2928, 1621, 1584, 1476,

1258, 1152, 1072, 748, 692 cm™'. HRMS: calcd. for CosH,3NO,S+H: 486.0966; found: 486.0972.

11. NMR spetra of electrophilic Sulfur reagents:
1-(Phenylthio)pyrrolidine-2,5-dione (2a)
'H NMR (400 MHz, CDCl;, 24°C):
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2-(Phenylthio)isoindoline-1,3-dione (2b)
TH NMR (400 MHz, CDCl;, 24°C):



Current Data Parameters
NAME  SUCCI, PHTAL-SPh
EXPNO 0

F2 - Acquisition Parameters
00428

7.928
7.921
7.915
7.862
7.857
7.777
7.768
7.763
7.599
7.585
7.304
7.261
-0.010

Date_ 202
Time 14.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536

o) SOLVENT cDCi3
NS 16
DS 2
SWH 8012.820 Hz

N=SPh FIDRES  0.122266 Hz

AQ 4.0894465 sec
RG 200.34

(0] DW 62.400 usec
DE 6.50 usec
TE 297.4 K

D1 0.50000000 sec
TDO 1

CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
Sl 65536

55!
SF 400.1300096 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
S (lols
©O|N(S|™
N Moo
ailaiaifes

BC{'H} NMR (100 MHz, CDCl;, 24°C):

8 yBegegy . Current Data P
hay = o urrent Data Parameters
© O -t N N © <
~ S<dAaA -t O <« © NAME  SUCCI, PHTAL-SPh
© HOHOONNN NN EXPNO 251
- P R NN~ K PROCNO 1

/

%

\
£

F2 - Acquisition Parameters
0200428

Date_
Time 14.12
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
1654

TD 6
o SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
N—SPh FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
0 DW 20.800 usec
DE 6.50 usec
TE 297.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL 2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
Sl 32768
SF 100.6127579 MHz
WDW EM
WA SSB 0
LB 1.00 Hz
T T T T T T T T T T T e
PC 1.40

200 180 160 140 120 100 80 60 40 20 0  ppm

2-(Phenylthio)benzo[d]isothiazol-3(2H)-one 1,1-dioxide (2¢)
'H NMR (400 MHz, CDCls, 24°C):
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1-(Benzylthio)pyrrolidine-2,5-dione (2d)
'H NMR (400 MHz, CDCls, 24°C):
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1-((4-Methylbenzyl)thio)pyrrolidine-2,5-dione (2e)
'"H NMR (400 MHz, CDCl;, 24°C):
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3C{IH} NMR (100 MHz, CDCls, 24°C):
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1-((3-Methylbenzyl)thio)pyrrolidine-2,5-dione (2f)
TH NMR (400 MHz, CDCl;, 24°C):



OO MY NI M0 © © < 3

©ONLMODO© TN [te) 0 S Current Data Parameters
QREL22ZEIS 3 © ™ S NAME  vak-1331,34,35
NNNNNNNNSNS < NN v EXPNO 456
\\M% ‘ ‘ PROCNO 1

F2 - Acquisition Parameters
020102

Date_

Time 12.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

D 65536
SOLVENT CDCI3
NS 16

o DS 2
SWH 8012.820 Hz
FIDRES  0.122266 Hz
N—-S AQ 4.0894465 sec

RG 200.34
Me DW 62.400 usec
(0] DE 6.50 usec
TE 297.6 K

D1 0.50000000 sec
TDO 1

==: = CHANNEL f1 =
SFO1 400.1320007 MHz
NUC1 H

P1 15.70 usec

PLW1 7.75000000 W

F2 - Processing parameters
Sl 65536

SF 400.1300090 MHz
WDW EM

SSB 0
LB 0.30 Hz

L_A) MPC 100

N
o
©
®
~
o 3
o
~
w
N
N
o
©
°
3

(=39 0 olft~
S|® N oo
NI~ - cle
—|o o <o

3C{IH} NMR (100 MHz, CDCls, 24°C):
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1-(([1,1'-Biphenyl]-4-ylmethyl)thio)pyrrolidine-2,5-dione (2g)
'H NMR (400 MHz, CDCl;, 24°C):
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3C{IH} NMR (100 MHz, CDCl;, 24°C):
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1-((Naphthalen-2-ylmethyl)thio)pyrrolidine-2,5-dione (2h)
'H NMR (400 MHz, CDCl;, 24°C):
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3C{IH} NMR (100 MHz, CDCls, 24°C):
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1-((3-Methoxybenzyl)thio)pyrrolidine-2,5-dione (2i)
'H NMR (400 MHz, CDCl;, 24°C):
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13C{'H} NMR (100 MHz, CDCl,, 24°C):
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1-((4-Fluorobenzyl)thio)pyrrolidine-2,5-dione (2j)

Current Data Parameters
NAME  vak-1317-1321

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20201019
Time 13.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34

DwW 62.400 usec
DE 6.50 usec

TE 298.3 K

D1 0.50000000 sec
TDO 1

======== CHANNEL f1 ===
SFO1 400.1320007 MHz
H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters

| 65536
SF 400.1300088 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB 0
PC 1.00

Current Data Parameters

NAME  vak-1317-1321
EXPNO 337
PROCNO 1

F2 - Acquisition Parameters
Date_ 20101

Time 13.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 40
SOLVENT CDCI3
NS 256

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 298.6 K

D1 1.00000000 sec

D11 0.03000000 sec
1

======== CHANNEL f1 ===
SFO1 100.6228289 MHz
NUC1 C

P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ===
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
S| 32768

SF 100.6127571 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40



'H NMR (400 MHz, CDCl,, 24°C):

~ = S
Q 39: - 8 ﬁ 8 Current Data Parameters
NNO O S © S NAME  vak-1317-1321
N~~~ o < N T EXPNO 360
\\ ' / PROCNO 1

F2 - Acquisition Parameters
20101

Date_

Time 22.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

D 655
o) SOLVENT CDCI3
NS 16
F DS 2
N-S SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 40894465 sec
RG 200.34
(0] DW 62.400 usec
DE 6.50 usec
2

298.2 K
D1 0.50000000 sec
TDO 1

======== CHANNEL f1 ===
SFO1 400.1320007 MHz
NUC1 H

P1 15.70 usec

PLW1 7.75000000 W
F2 - Processing parameters
S 65536

55!
SF 400.1300045 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB

I S N T

-
o
©
o
~
o
o
~
w
N
N
o

]

°
3

©lo ~ -~
—|S ~ ~
S S S}
NI o <

BC{!H} NMR (100 MHz, CDCl;, 24°C):

Sy 85 BIREI2 ~oo < Current Data Paramet
® s h urrent Data Parameters

g (: 2 S j 2 g 2 g 523 xR & NAME  vak-1317-1321

~ © © R R R NN o© = ] EXPNO 361

- - - R R N~~~ < N PROCNO 1

‘ \ / \\// \/ \‘/ ‘ ‘ F2 - Acquisition Parameters
Date_ 20201019
Time 22.31
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30

™D 16540
SOLVENT CDCI3
NS 256

0o DS 1
E SWH 24038.461 Hz
FIDRES  1.453353 Hz
N—S AQ

0.3440320 sec
RG 200.34
DW 20.800 usec

o) DE 6.50 usec

TE 298.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =
100.6228289 M
13C

9.25 usec
47.00000000 W

== = CHANNEL f2 =
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
Sl 32768
SF 100.6127570 MHz

WDW EM

SSB 0

LB 1.00 Hz

0
T T T T T T T T T T T PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm




1-((3-Chlorobenzyl)thio)pyrrolidine-2,5-dione (2k)
TH NMR (400 MHz, CDCl;, 24°C):

0 0 — ~ 8
e g=] o) o) S Current Data Parameters
NN < © = NAME  vak-1317-1321
~~ N o ! EXPNO 342
\/ PROCNO 1
F2 - Acquisition Parameters
Date_ 20201019
Time 13.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
Cl SOLVENT CDCI3
NS 16
0 DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
N—S AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
o) DE 6.50 usec
TE 298.3K
D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ===
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
Sl 65536
SF 400.1300039 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
JLN_J\_.L,\__A;
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
~ o N
~ =] N
- - =]
< o <

BC{'H} NMR (100 MHz, CDCl;, 24°C):

= EoIQBR oo © @ Current Data Paramet
- urrent Data Parameters
px R 523 5 @ NAME  vak-1317-1321
~ HOONNN NN~ © =) © EXPNO 343
= T T N~ T T PROCNO 1

Z

PR

yd
N

F2 - Acquisition Parameters

Date_ 020101

Time 13.50

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
6540

TD
Cl SOLVENT CDCI3
NS 256
e} DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
N—S AQ 0.3440320 sec
RG 200.34
DwW 20.800 usec
DE 6.50 usec
o TE 2986 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ==
SFO1 100.6228289 MHz
NUC1 C
P1 9.25 usec

PLW1 47.00000000 W

SFO2 400.1316005 MHz
H

N 1
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
Sl 32768

SF 100.6127577 MHz
W EM

WD!
SSB 0
LB 1.00 Hz
T T T T T cB 0
PC 140

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm



1-((4-Bromobenzyl)thio)pyrrolidine-2,5-dione (21)
TH NMR (400 MHz, CDCl;, 24°C):

© O W W © © I o

NO © O < © [se] o Current Data Parameters
NS =] © © S NAME  vak-1317-1321
NNNNN < o -~ T EXPNO 339
N |7 ‘ ‘ PROCNO 1

F2 - Acquisition Parameters
Date_ 20201019

Time 13.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT CDCI3
N 1

o} s 6
Br DS 2
SWH 8012.820 Hz
N—S

FIDRES 0.122266 Hz

AQ 4.0894465 sec
RG 200.34

o) DW 62.400 usec
DE 6.50 usec
TE 298.3 K

D1 0.50000000 sec
TDO 1

======== CHANNEL f{ ===
SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
65536

SF 400.1300092 MHz
W EM

0

LB 0.30 Hz
0

PC 1.00

N
o
©
©
~
o
o
&~
w
N
N
IS)

ppm
e)f=] ~ [Te)
< |S © N
NN N -
V1SN o <

BC{!H} NMR (100 MHz, CDCl;, 24°C):

- ©oNN =

3 TS oA pos S Current Data Parameters
< 5224 523 B B NAME  vak-1317-1321
~ M mON NN~ © o © EXPNO 340

1 W NG T T earston o

F2 - Acquisition Parameters

Date_ 20101

Time 13.38

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
6540

D
SOLVENT CDCI3
NS 256

Z‘ o
m
@

DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

(o} DW 20.800 usec
DE 6.50 usec
TE 298.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ===
SFO1 100.6228289 MHz
NUC1 C
P1 9.25 usec

PLW1 47.00000000 W

======== CHANNEL {2 ===
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
Sl 32768

SF 100.6127571 MHz
WDW EM

SSB 0
i 1.00 Hz
T T T T T eB 0
PC 140

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm



1-((3-(Trifluoromethyl)benzyl)thio)pyrrolidine-2,5-dione (2m)
"H NMR (400 MHz, CDCl;, 24°C):

Q ﬂ% g g IQ B I 5 © 2 u’\a S Current Data Parameters

LOYOLOIETT NN - © <

ININININININININGN < N e e, Vak-13ak 1347

N‘ /// PROCNO 1
F2 - Acquisition Parameters
Date_ 20201105
Time 15.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 32768
SOLVENT CDCI3

0 NS 32
D. 2
SWH 10000.000 Hz
N-S FIDRES 0.305176 Hz
AQ 1.6384000 sec
CF3 RG 114.76
0 DW 50.000 usec

DE 6.50 usec
T

E 298.8 K
D1 0.50000000 sec
TDO 1

======== CHANNEL f1 ===
SFO1 500.1525008 MHz
NUC1 H

P1 11.75 usec

PLW1 15.30000019 W

F2 - Processing parameters
5536

SF 500.1500115 MHz

WDW EM

SSB 0

LB 0.30 Hz

0
PC 1.00
L JVL._A;

=
e
£

N
o
©
©
~
o
)
1
w
N
N
<)

i)

he)
3

[21h°4
N
—|O
AN~

1.000
2.103
4.031

13C{'H} NMR (100 MHz, CDCl;, 24°C):

§ SI5SB5EBEIEERICB oo o

td -
< VANONND-+-+-O 000 w OO S © ﬁxmeé‘tDatakaéiT?geB
© VLo COOOrFTTN TR © < vak- "
N~ OOOOANNNNNNNNN N~ © o © EXPNO 1
- T T T T T T T T T oe o N~~~ < N PROCNO 1

|
|

F2 - Acquisition Parameters

Date_ 201105

Time 15.23

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30
0480

TD
SOLVENT CDCI3
NS 56

2
0 DS 4
SWH 29761.904 Hz
N—S FIDRES 1.453218 Hz
AQ 0.3440640 sec

RG 202.34
CF3 DW 16.800 usec
(o) DE 6.50 usec
TE 299.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =
125.7753932 MHz
1

P1 10.20 usec
PLW1 103.00000000 W
======== CHANNEL f2 ===
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec

PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W

F2 - Processing parameters
Sl 32768

SF 125.7628024 MHz
EM

WDW
T S R S 0

i 1.00 Hz
T T T T T cB 0
PC 140

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm



1-(Cyclohexylthio)pyrrolidine-2,5-dione (2n)
TH NMR (400 MHz, CDCl;, 24°C):

8 %ﬁg%g%u’:%@ﬁgg%wg Current Data Parameters
~ ©
N TneRaNQEOaNNNN S NAME  vak-1324,1235
~ O ANTTF - S
EXPNO 403
\\\\\\ \%/ PROCNO 1

F2 - Acquisition Parameters
20102

Date_
Time 16.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 16
o) DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
N—S RG 200.34
DW 62.400 usec
DE 6.50 usec
o] T

D1 0.50000000 sec
TDO 1

======== CHANNEL f1 ===
SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec

PLW1 7.75000000 W

F2 - Processing parameters
Sl 65536

SF 400.1300091 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB

PC 1.00

ol

10 9 8 7 6 5 4 2 1 0 ppm
ol(o ©|o]|o
S| 0|« |
S|le Sl—|S
—lI< < I—l0
°
B3C{IH} NMR (100 MHz, CDCls, 24°C):
©
e pogoe el «Q QO 0 Current Data Parameters
2 REF 3 SRR NAME  vak-1324,1235
N~ NN © o — 0 0 EXPNO 404
— N~~~ < ™ NN PROCNO 1
\‘/ ‘ \ ’ / F2 - Acquisition Parameters
Date_ 20201021
Time 16.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
e} SOLVENT CDCI3
NS 256
DS 4
N—-S SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
0 DW 20.800 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ===
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
======== CHANNEL f2 ===
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S| 32768
SF 100.6127573 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PG 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

56



1-((Cyclohexylmethyl)thio)pyrrolidine-2,5-dione (20)
'H NMR (400 MHz, CDCl;, 24°C):

o COOYTNO- ORWORMM— ML Y

© QUTROOS —~QN®OI MO — o Current Data Parameters

N RN RRQQOANT T T = RN R 5 NAME  vak-1331,34,35

~ NNN‘—\—\—‘—‘—\—\—‘—\—\—\—OOOO 53
7

S === Bt

F2 - Acquisition Parameters
Date_ 20102;
Time 13.39
INSTRUM spec
PROBHD 5mm PABBO BB-
PULPROG 2930

3

™D 65536
SOLVENT CDCI3
NS 16

DS 2

O SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec

N—-S RG 153.13

DW 62.400 usec
DE 6.50 usec
TE .

O D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ===
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec

PLW1 7.75000000 W
F2 - Processing parameters
| 65536

SF 400.1300096 MHz
WD EM

SSB 0
LB 0.30 Hz
GB 0
PC 1.00
e
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0  ppm

3.961
2.000

3C{IH} NMR (100 MHz, CDCls, 24°C):

®
N [P N~ @O0 Q Current Data Parameters
N 5283 BRIN& NAME  vak-1331,34,35
~ NN © 10 © N © © LW EXPNO 464
-~ N~~~ tTOMONNN PROCNO 1
\‘/ \ \\ \ V F2 - Acquisition Parameters
Date_ 20201024
Time 13.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
o) SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
N—S FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
(@) DwW 20.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ===
SFO1 100.6228289 MHz
NUC1 130
P1 9.25u
PLW1 47. 00000000 w
======== CHANNEL f2 ===
SF02 400.1316005 MHz
uc2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S| 32768
SF 100.6127582 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PG 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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1-(Phenethylthio)pyrrolidine-2,5-dione (2p)
'H NMR (400 MHz, CDCl;, 24°C):

Current Data Parameters

. . i NAME  vak-1344-1347
EXPNO 4

N —~ PROCNO 1

F2 - Acquisition Parameters

7.306
7.290
7.276
7.268
7.219
7.208
7.193
3.204
3.189
3.175
2.974
2.959
2.945
2.634
-0.000

Date_ 20201105

Time 14.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

D 32768

7
SOLVENT CDCI3

NS 32

DS 2

SWH 10000.000 Hz
(o) FIDRES 0.305176 Hz

AQ 1.6384000 sec

RG 114.76

DW

50.000 usec
N=S DE 6.50 usec
TE 298.2K
D1 0.50000000 sec
TDO 1

o
======== CHANNEL f1 ===
SFO1 500.1525008 MHz
NUC1 1H
P1 11.75 usec
PLW1 15.30000019 W
F2 - Processing parameters
S| 65536
SF 500.1500078 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
~lo 0 ]o0)(—
NS [ 3ifsN]
=2 e
oo [SUIsMIES
°
B3C{IH} NMR (100 MHz, CDCls, 24°C):
E g 2 E 5 ©38 gy Current Data Parameters
~ o O © © <~ O © < © NAME  vak-1344-1347
~ ®» AN ::l;g (’?,57,% EXPOIéOO
- R PROCN 1
‘ \// w/ \ / ‘ F2 - Acquisition Parameters
Date_ 20201105
Time 14.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 20480
SOLVENT CDCI3
NS 512
DS 4
1) SWH 29761.904 Hz
FIDRES 1.453218 Hz
AQ 0.3440640 sec
RG 202.34
N—-S DW 16.800 usec
DE 6.50 usec
TE 299.3 K
o) D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL 1 =
125.7753932 MHz
10.20 usec
103.00000000 W
======== CHANNEL f2 ===
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
Sl 32768
SF 125.7628037 MHz
. ~ WDW EM
" SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 140
200 180 160 140 120 100 80 60 40 20 0 ppm

58



12. NMR spetra of Chiral Lewis-Bases:
(11bS)-4-(Diisopropylamino)-3,5-dimethyl-3,5-dihydrodinaphtho[2,1-d:1',2'-
f][1,3,2]diazaphosphepine 4-sulfide (LB1)
'"H NMR (400 MHz, CDCl;, 24°C):

ONDONDOOONILTONDOMNDNOODOONDANNNDON—OVOONW®= T
AN ODODANNOOITN - VOTN-PDODRNOINTI - O - OINTPN~O© S
RBOROOCOITRNNNANNNNTCO00RINNCOITONMNONNN 2
NNNNNNNNNNNNNNNNNNNNNNNGOO oo e
OO 'Yle
N
\//S
P
/
N N
|
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
NNER NN NS ~
SN =1 N1 A=) )
o|®|®|S|N ¥ |20 Q=S “
—Eﬁv‘—%j]o || N
o
1 1 °
3C{'H} NMR (100 MHz, CDCl;, 24°C):
POOUW—NLTNOANNNMODOND N ™
NO-OOOITNTONDONODT N DI D= ® cCoOYT T NI~
BOITBITIRNIONONDLONODROOROY OCBLIBLNENS
DO NNNTCTONWVOONNNOWWOTANNT TR NOOSY T NOTAN
TITONOARANNNNNNNNNANNNNN© NO©O©OOoTTNT
IEERERIRIRIRIGREI SR SRR SR L L L N N TOOOODH NN~
OO '\I/Ie
N
\//S
/P\
N N
[
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters

NAME  vak-1171,1184

EXPNO 180

PROCNO 1

F2 - Acquisition Parameters

Date_ 20200816

Time 14.15

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 153.13

DW 62.400 usec

DE 6.50 usec

TE §

D1 0.50000000 sec

TD! 1
CHANNEL f1

SFO1 400.1320007 MHz

NUC1 1H

P1 15.70 usec

PLW1 7.75000000 W

F2 - Processing parameters
S| 65536

SF
DW

400.1300148 MHz
EM

0
0.30 Hz

0
1.00

Current Data Parameters

NAME  vak-1171,1184
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 200816
Time 15.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 500
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 296.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
Sl 2768

SF
WDW

327
100.6127579 MHz
EM

0
1.00 Hz

0
1.40
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3P NMR (202 MHz, CDCl;, 24 °C):

Current Data Parameters
NAME  Ligand NMR 500MHZ
EXPNO 83

PROCNO 1

81.339

F2 - Acquisition Parameters
ate 17052

Time 17.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536
SOLVENT CDCI3
NS 16

Me DS 4

[ SWH 81521.742 Hz

N S FIDRES 1.243923 Hz
% Al

A Q 0.4019541 sec
128 RG 202.34
N N DW 6.133 usec
h DE 6.50 usec
Me TE 297.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 202.4846775 MHz
NUC1 31P
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL 2
SFO2 500.1520006 MHz
NUC2 1H
CPDPRGI[2 waltz16
CPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.38863000 W
PLW13 0.19548000 W
F2 - Processing parameters
32768

S|

SF 202.4644311 MHz
WDW EM

SSB 0

LB 1.00 Hz
T T T T T T T T GB
250 200 150 100 50 0 -50 ppm PC 1.40

(11bS)-4-(Diisobutylamino)-3,5-dimethyl-3,5-dihydrodinaphtho[2,1-d:1',2'-
f][1,3,2]diazaphosphepine 4-sulfide (LB2)
'H NMR (400 MHz, CDCl;, 24°C):

NOT T~ ANTNONWONDIDNTONOONWTONOQOONNDTOOMNOIN D MON©
ORD-—OUORNDODFTNOOTNOONITINONOIOUWC—XND=-—DVON— DD O©LWN O T ™ Current Data Parameters
DRRRRVOVOOELTLONNNNNT T OO —OQOQRRAONNNO QXN QNN D00 S NAME vak-910
NNNNNNNNNNNSNNNNNNNNNNNOoooadNNNNN -~~~ 0SS0 S gxpno 166

%
\
\

|p==——===——""PROCNO 1

F2 - Acquisition Parameters
4

Date_ 20200416
Time 6.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
Me ™ 65536
N S SOLVENT CDCI3
\ NS 16
Pl DS 2
!/ "N(Bu), SWH 8012.820 Hz
N\ FIDRES 0.122266 Hz
Me AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 2974 K

D1 0.50000000 sec
TDO 1

CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S| 65536
SF 400.1300093 MHz
WDW EM

SSB 0
LB 0.30 Hz
B 0

1.00

-
—
gG)

N

1.185

2.606/= 1
1.055/
1.000,
3.004
1.964

1.022

3.040\_

2.011

1.057

3.067,~ ]

2.115

2.061
12.376 — |

*
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

3 ROReS Y82 ENBLRE8Y 8oy & NEsn00®
REIRBIITSIZIBEIGSIILBRIBY & Bd3chA8R Current Data Parameters
BONNNC - PPOOBNRNOBOILTNI TR Q NCOBLL OO NAME vak-910
TTTOOOOANNNNNNNNNNNNNN© B ©OWWN~T— O EXPNO 169
‘_FF‘T\‘T\F‘\“—\‘_\‘_\F\F\/‘_/F/;_:::::’\’\’\ D OOOONNA PROCNO 1

TN // ‘ \ \/ / V F2 - Acquisition Parameters
Date_ 20200416
Time 19.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 1000
N s SWH 24038.461 Hz
P// FIDRES 1.453353 Hz
VAANY AQ 0.3440320 sec
N N(Bu) RG 200.34
N DW 20.800 usec
Me DE 6.50 usec
TE 297.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGI2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
Sl 32768
SF 100.6127557 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PG 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
3IP NMR (202 MHz, CDCl;, 24 °C):
~ Current Data Parameters
S NAME 13p-NMR
- EXPNO 38
L PROCNO 1
F2 - Acquisition Parameters
Date_ 20211109
Time 15.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
Me SOLVENT CDCI3
{ NS 16
N g DS 4
4 SWH 81521.742 Hz
TAANTY FIDRES 1.243923 Hz
N N(Bu), AQ 0.4019541 sec
| RG 202.34
Me DW 6.133 usec
DE 6.50 usec
TE 298.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 202.4543079 MHz
NUC1 31P
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL 2
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
S| 32768
SF 202.4644311 MHz
WD EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T T GB 0
140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm PC 1.40
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(11bS)-4-(Dibenzylamino)-3,5-dimethyl-3,5-dihydrodinaphtho[2,1-d:1',2'-f][1,3,2]diazaphosphepine

4-sulfide (LB3)
'H NMR (400 MHz, CDCl;, 24°C):

NANNOQOOITN-—OONNT-—TTONONTTOWTOONON®DIO®DOD N = S

CONLWAINONUN-VWHTCORTINOTANOLNDOCONTOD® D O 1 8

OROOUIITOMNOONNNNT T OONMNMNONNNS - = ~~0

NNNNNNNNNNNNNNMNNNNNNNNOOSY SISO BN~ <
S

|
|
\
§

\

/\\

N\ N(Bn),
Me

or:
N s

SRW,

T T T \ T T T T T T T
10 9 8 6 5 4 2 1 0 ppm
NEFE IS E R ol o[t
©|®|0|©|0o®|t|D|v olo oo
Sloo 0 o|N|N|N|=|S S|= S|+
Rl e e R e e R Y ol
13, 1 °
C{H} NMR (100 MHz, CDCl;, 24°C):
NDNDOONO—ONDNOODNO D DN NN O
OO NO- VRO NORTN-NOOLTON D= WONNO®D
COATWVWUNONARTMOUWNOMNOWONNEOS DS DD
BOENANT-CO0OPVOVOOONNGCOOWOTANT TR NOM~ODR
ITTTONOOOANNNNNNNNNNNNNNNG 000 W0
Fr T rFrrrrrrrrrr e e CeNNN O SOOO®

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters
N,

AME vak-925
EXPNO 231
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200424

Time 13.53
INSTRUM spect
PROBHD 5mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34

DW 62.400 usec
DE 6.50 usec
TE

D1 050000000 sec
TDO 1

CHANNEL f1
SFO1 400.1320007 MHz
NUC1
P1 15 70 usec

PLW1 7.75000000 W
F2 - Processing parameters
|

SF 400.1300147 MHz
WDW EM

D
SSB 0
LB 0.30 Hz
GB
PC 1.00

Current Data Parameters
NAME vak-925

EXPNO 232

PROCNO 1

F2 - Acquisition Parameters
Date_ 20042
Time 1417
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 5
SOLVENT CDCI3
NS 1000

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 200.34

bW 20.800 usec

DE 6.50 usec

TE 297.7 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

SFO1 100.6228289 MHz

NUC1 13C

P1 9.25 usec

PLW1 47.00000000 W
CHANNEL f2

SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
Sl 32768

SF 100.6127566 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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3P NMR (202 MHz, CDCl;, 24 °C):

<
=3
< Current Data Parameters
3 NAME 13p-NMR
EXPNO 39
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211109
Time 15.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 36
SOLVENT CDCI3
NS 16
DS 4
Me SWH 81521.742 Hz
{ FIDRES 1.243923 Hz
N s AQ 04019541 sec
4 RG 202.34
N DW 6.133 usec
N N(Bn), DE 6.50 usec
| TE 298.7 K
Me D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 202.4543079 MHz
NUC1
P1 13.85 usec
PLW1 46.00000000 W
= CHANNEL 2 ===
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
SI 32768
SF 202.4644311 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T 1 GB
140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm PC 1.40

(11bS)-4-(Dicyclohexylamino)-3,5-dimethyl-3,5-dihydrodinaphtho|2,1-d:1',2'-

f][1,3,2]diazaphosphepine 4-sulfide (L.B4)
TH NMR (400 MHz, CDCls, 24°C):

7.904
7.892
7.875
7.844
7.826
7.818
7.802
7.773
7.756
7.602
7.600
7.537
7.178
7.150
7.148
7.134
7.113
6.861
3.202
3.178
3.066
3.040
2.959
2.948
2.935
2.925

o
0

/P\

N N
!
OO Me

ﬁ
§

2SN R AN S5 SR8 % S curent Data Paramet

COBRLBBNIBIBIRNS AV 0 g

Cr T eC e e - 000060 < ExpNo 25
PROCNO 1

F2 - Acquisition Parameters

Date_ 20211108

Time 20.30

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930

D 32768

SOLVENT CDCI3

NS 32

DS 2

SWH 10000.000 Hz

FIDRES 0.305176 Hz

AQ 1.6384000 sec

RG 71.49

DW 50.000 usec

DE 6.50 usec

TE 297.3K

D1 0.50000000 sec

TDO 1
CHANNEL f1

SFO1 500.1525008 MHz

NUC1 1H

P1 11.75 usec

PLW1 15.30000019 W

F2 - Processing parameters
Sl 65536

SF 500.1500533 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A A L
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
SN[ (D[S |~ |N© oo N~ o
M(O(ONO (AN O~ < 3
N[Q|N|= = o100 SISIS = ©
K‘—‘—j‘m o35 | =} =}
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

TOWOOMCNNDVONNTIMDNND®D
TRODKRTONDTIOOUNTNSTOORTCINMDOUNNOIND D O © Current Data Parameters
ONODOITTOO~ONMNONONNOINOT—OO NNWOMNONT—O 0 W0 NAME B4
DO ANNNTCODDOOONNOBOBEITANNT TR ONSONNS SN
TEITTONOOANNNNNNNNNNNNNNNONOO©OO©Y =N EXPNO 26
FrE T rFrrErrrrrrrrrrrr e NNNIDAOOOOO NN PROCNO 1

T T————=—

é
\
N

F2 - Acquisition Parameters
Date 0211101
Time 21. 18
INSTRUM spec
PROBHD 5mm PABBO BB/
PULPROG zgpg30

480

D 20:
SOLVENT CDCI3
OO '\I/Ie NS 2000
DS 4
N 5
P

SWH 29761.904 Hz
FIDRES 1.453218 Hz

N\
N N AQ 0.3440640 sec
\ RG 202.34
Me DW 16.800 usec
DE 6.50 usec

TE 297.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7753932 MHz
NUC1 13C
P1 10.20 usec
PLW1 103.00000000 W
CHANNEL f2
SFO2 500.1520006 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 80.00 usec

PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W

F2 - Processing parameters
32768

SI

1 J l SF 125.7628038 MHz
WDW EM

in A Lo Livearld oSB 0
LB 1.00 Hz

T T T T T T T T T T T ce 0
PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

3IP NMR (202 MHz, CDCl;, 24 °C):

=3
n
- Current Data Parameters
2 ME 13p-NMR
EXPNO 29
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211109
Time 14.58
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 5536
SOLVENT CDCI3
NS 16
DS 4
Me SWH 81521742 Hz
N FIDRES 1.243923 Hz
\ S AQ 0.4019541 sec
pZ RG 202.34
/ \N DW 6.133 usec
N DE 6.50 usec
| TE 298.5 K
Me D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 202.4543079 MHz
NUC1 31P
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL 2
SFO2 500.1520006 MHz
NUC2 1H
CPDF’RG[2 waltz16
CPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
SI 32768
L A SF 202.4644311 MHz
L WD EM
SSB 0
LB 1.00 Hz
T T T T T T T T GB 0

T T T T T
140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm PC 1.40



4-(Piperidin-1-yl)dinaphtho[2,1-d:1',2'-f][1,3,2]dioxaphosphepine 4-sulfide (LBS)
TH NMR (400 MHz, CDCl;, 24°C):

—
N

L ¥ o NAME VAK-475,476
* J EXPNO 107

Tee————— = EETT e Predle
F2 - Acquisition Parameters
Date_ 20190620
Time 23.18
INSTRUM spect

e
PROBHD 5 mm PABBO BB/
PULPROG zg30

T 327

SOLVENT CDCI3
NS 32

M & DS 2

N g SWH 10000.000 Hz

i 7 FIDRES 0.305176 Hz
~ AQ 1.6384000 sec
N’ N RG 101.5
h Dw 50.000 usec
Me DE 6.50 usec
TE 296.9 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 500.1525008 MHz
NUC1 1H
P1 11.75 usec
PLW1 15.30000019 W
F2 - Processing parameters
Sl 65536
SF 500.1500160 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
j PC 1.00
| YAV BN v WO W B
T T T T T T T T T
10 8 7 6 5 4 3 2 1 ppm
|
Fﬁﬁﬁ‘_% g8k 25
O N T~ 0o DOt D wn o
==eeen el N = Q|
oo~ loil—|+~ | —|oiled odl<f
°
13C{!H} NMR (100 MHz, CDCl, 24°C):
COODPNONMOW T — = O
S23°8388282528208R%esy 2398803 Curent Data Paramelers
3 NAME
BOANNN T TN OO~ OCONITON LR NN spa
TTTOOOOANNNNNNNNNNN NN~ O NI WD © O EXPNO 108
Rl i il il el N N TOMOONNN PROCNO

TTTSSsswe—

%
/
<
X

F2 - Acquisition Parameters
Date_ 0190620

Time 23.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

D 20480
SOLVENT CDCI3

NS 512
Me DS 4
¢ SWH 29761.904 Hz
N s FIDRES 1.453218 Hz
AQ 0.344064

vz

P. 0 sec
/ \N RG 202.34
N ow 16.800 usec
I DE 6.50 usec
Me TE 297.5K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7753932 MHz
NUC1 13C
P1 10.20 usec
PLW1  103.00000000 W
CHANNEL 2
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.38863000 W
PLW13 0.19548000 W
F2 - Processing parameters
Sl 32768
SF 125.7628035 MHz
WDW EM
SsB 0
LB 1.00 Hz
y ! ! ! ! fe 140

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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3IP NMR (202 MHz, CDCl;, 24 °C):

~N
©
R Current Data Parameters
5 NAME 13p-NMR
EXPNO 37
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211109
Time 15.36
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 16
DS 4
Me SWH 81521.742 Hz
| FIDRES 1.243923 Hz
N g AQ 0.4019541 sec
A RG 202.34
N DW 6.133 usec
N N DE 6.50 usec
h TE 298.6 K
Me D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 202.4543079 MHz
NUC1 31P
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL 2
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
S| 32768
SF 202.4644311 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T T GB 0
140 120 100 80 60 40 20 (] -20 -40 -60 -80 ppm PC 1.40

(11bS)-4-(Azepan-1-yl)-3,5-dimethyl-3,5-dihydrodinaphtho|2,1-d:1',2'-f][1,3,2]diazaphosphepine
sulfide (LB6)
'H NMR (400 MHz, CDCls, 24°C):

Current Data Parameters
NAME vak-467,468

N O Db LSS P o

F2 - Acquisition Parameters
Date 20190611

1.5563
-0.000

Time 11.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

™ 65536
SOLVENT cDci3
Me NS 16
N DS 2
\ S SWH 8012.820 Hz
IDRES 0.122266 Hz

=
P~ N AQ 4.0894465 sec
N RG 153.13
| DW 62,400 usec
Me DE 6.50 usec

TE 297.7K
D1 0.50000000 sec
TDO 1

CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec

PLW1 7.75000000 W

F2 - Processing parameters
65536

S

SF 400.1300137 MHz
WDW EM

SsB 0

LB 0.360 Hz

1.00

9 8 7
|
@[ [Off-[©|N|=| 0|5
Ot~ |0 NN WD (WD(O
o et e B o e
<l=lailail=l=leil =<

4-
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

385388 dRR28NIRB8NBYorn ooornowos
IRRBICEREHCORNGNICTTEY BB2BEETR
ONNNTE -0 OOCO~NOBToa L% TONORQOO
FTLTOOOONNNNNNNNNNNNNNN © DNNWFOON
vl;;;:\:v‘)—r:/):;‘;;rhmh IRFIRBDA
- Se— NN\
(o
NS
~
/
f}l N
Me
¥ | u
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0  ppm
31P NMR (202 MHz, CDCl, 24 °C):
5
3
oy
N s
P
{ N
N
Me
T T T T T T T T T T T T T
140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm

Current Data Parameters
NAME vak-467,468
EXPNO 142
PROCNO 1
F2 - Acquisition Parameters
18061
INSTRUM “spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD
SOLVENT CDCI3
NS 256

Ds 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG .

DwW 20.800 usec
DE 6.50 usec
TE 297.9K

D1

1.00000000 sec
D11 0.030[1)0000 sec

CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W

CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
Sl 32768

SF 100.6127571 MHz
wDw EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

Current Data Parameters
N

AME 13p-NMR
EXPNO 33
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211109
Time 15.16

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30
65536

TD
SOLVENT CDCI3
NS 16

DS 4

SWH 81521.742 Hz

FIDRES 1.243923 Hz

AQ 0.4019541 sec

RG 202.34

DW 6.133 usec

DE 6.50 usec

TE 298.5 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

SFO1 202.4543079 MHz

NUC1 31P

P1 13.85 usec

PLW1 46.00000000 W
CHANNEL 2

SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W

F2 - Processing parameters
SI 32768

SF 202.4644311 MHz
WD EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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(11bS)-4-(Benzyl(isopropyl)amino)-3,5-dimethyl-3,5-dihydrodinaphtho|2,1-d:1',2'-
f][1,3,2]diazaphosphepine 4-sulfide (LB7)
'H NMR (400 MHz, CDCl;, 24°C):

NOMNMOONOOONND ORI INNDI T TONOLTOOONWWNT =0T =00

SRV ROROCORUA-AOINTINOR-ONDOOOND RO D= DO S Current Data Parameters
CRRRXAROQOIITINNNINANNNNTCZOORNMNANRMOORAN SRR I NAME  Lewis-bases ligands
.;Q,\,\,\,\,\,\,\,\,\,\:\:\:\,\,\,\,\y\y\y\y\y\y\y\y\r\vvvvvmmmmm‘—‘—‘—ooqEXPNO 5

————————————"— ——— " PROCNO )

F2 - Acquisition Parameters
0504

Date, 2020

Time 20.14

INSTRUM spec

PROBHD 5 mm PABBO BB-

PULPROG zg30

D 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 200.34

DW 62.400 usec

DE 6.50 usec

TE 297.5K

D1 0.50000000 sec

TDO 1
CHANNEL f1

SFO1 400.1320007 MHz

NUC1 1H

P1 15.70 usec

PLW1 7.75000000 W

F2 - Processing parameters

Sl 655.

SF 400.1300149 MHz

WDW EM

SSB 0

LB 0.30 Hz

0
b PC 1.00

=1
o
© ]
o
~
w
N
N
e}
°
3

Fﬁ‘m © Jﬁjo o| <] [=| [|eol= — |
—|=|o|=|o|~|o|0n(S ~| =] | [X|© ol
olo|S|o@|o|o|e|S o o] & oo olo
—lail= =l o == ol I~ lol lailled o en
°
13C{!H} NMR (100 MHz, CDCl, 24°C):
VOOONMNMOONOD—TOOTITANNILO©OTO®D
DORKNOTNOTrOAN-—OOOTONOITNCTRND-—FTNWLOMOSTNNT® Current Data Parameters
NhORBORNRLOECOMNODAONNOOUOT-AMOMNEOSY OO0 NNG i i
GO ANT T aNANTCPBOBOBONNNNOCOBBBONT ROV O 0N NAME  Lewis-bases ligands
FTITLITOOOOANNNNNNNNNNNNNNNNNNO©OONNDOLWLWO TN EXPNO 26
FrrFr T rE YT rrrrrrrrr e rc e e e NNNST SIS OOO O NN PROCNO 1
\V V//// F2 - Acquisition Parameters
Date_ 20200504
Time_ 20.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 512
DS 4
/\Ph SWH 24038.461 Hz
FIDRES 1.453353 Hz
N AQ 0.3440320 sec
M RG 200.34
€ DW 20.800 usec
DE 6.50 usec
TE 297.7K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127573 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0  ppm
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3IP NMR (202 MHz, CDCl;, 24 °C):

©
©
] Current Data Parameters
S NAME 13p-NMR
EXPNO 34
PROCNO 1
F2 - Acquisition Parameters
ate_ 21110
Time 15.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 16
DS 4
SWH 81521.742 Hz
Me FIDRES 1.243923 Hz
! AQ 0.4019541 sec
N g RG 202.34
P’/ DW 6.133 usec
N DE 6.50 usec
N TE 2986 K
o\ D1 2,00000000 sec
Me Ph D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 202.4543079 MHz
NUC1 31P
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL 2
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
SI 32768
SF 202.4644311 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T r GB 0
140 120 100 80 60 40 20 L] -20 -40 -60 ppm PC 1.40

(11bS)-4-(Diisopropylamino)-3,5-dimethyl-3,5-dihydrodinaphtho[2,1-d:1',2'-
f][1,3,2]diazaphosphepine 4-selenide (LBS8)

TH NMR (400 MHz, CDCl,, 24°C):

WOOOT MWL WO~ NI~ O NTO—MOOONNODOD N ENEN 8
ORVUITORLAANTOVAINNR VLN T-—OODNOTO—ND DLW oo o Curment Data Parameters
QOBVOOOOIITAROANANNNNNNTOORRNOMNCOC ¥ 9 NAME  Ligand NMR S500MHZ
PSSP IS IS SN SIS IS NS SN S SN NS S S N O 00030300 0 0 == < EXPNO 15
e \|/ PROCNO g
F2 - Acquisition Parameters
Date_ 20170501
Time 16.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
Me PULPROG 2930
\ ;gLVENT 3276(?DCB
N, /,Se)\ N
. DS 2
/N SWH 10000.000 Hz
hll FIDRES 0.305176 Hz
M AQ 1.6384000 sec
e RG 89.12
DW 50.000 usec
DE 6.50 usec
TE 299.1K
D1 0.50000000 sec
CH,Ch TDO 1
CHANNEL 1
SFO1 500.1525008 MHz
NUC1 1H
P1 12.75 usec
PLW1 15.30000019 W
F2 - Processing parameters
Sl 65536
SF 500.1500170 MHz
wDw EM
SSB 0
LB 0.30 Hz
' GB 0
. | PC 1.00
il |
W) FAWIW) f R L
T T T T T T T T
10 9 5 4 2 1 ppm
8|[8[e ]
=[N =
Q[ |er o
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

COENRVNR DO =P FONG
im—&gmx—ogh—orswmwr 00 ©ON® 5998883
IR IT N TORORON - 0Q FINSES
CONNNTOR VOO To TR TG00
THTLTOOOAANNNNNNNNNNNNNNN O WIS N GO F N
l;;;;—qvv;—;’;:hhh wlrme'l\)«)mou;l
el 27 TP
s,
el
~
;
ITI N
Me
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
31p NMR (202 MHz, CDCl;, 24 °C):
©
S
2

sol;
N //Stj\
IP\
NN
Me )\

T T T T T T T T T T T T T T
150 140 130 120 110 100 20 80 70 60 50 40 30 20

Current Data Parameters

NAME  Ligand NMR 500MHZ

EXPNO 16

PROCNO 1

F2 - Acquisition Parameters

Date_ 20170501

Time 6.27

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

D 0480

SOLVENT CDCI3

S 512

Ds 4

SWH 29761.904 Hz

FIDRES 1.453218 Hz

AQ 0 sec

RG 202.34

DwW 16.800 usec

DE 6.50 usec

TE 299.3K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

SFO1 125.7753932 MHz

NUC1 13C

P1 9.88 usec

PLW1 103.00000000 W
CHANNEL f2

SFO2 500.1520006 MHz

NUC2 1H

CPDPRG[2 waltz16

PCPD2 80.00 usec

PLW2 15.30000019 W

PLW12 0.38863000 W

PLW13 0.19548000 W

F2 - Processing parameters

Sl 32768

SF 125.7628027 MHz

wDw EM

SsSB 0

LB 1.00 Hz

GB 0

PC 1.40

Current Data Parameters

NAME  Ligand NMR 500MHZ
EXPNO 18

PROCNO 1

F2 - Acquisition Parameters
Date_ 20170501

Time 18.05

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG

zgpg30
6

TD 6553
SOLVENT CDCI3
NS 64

DS 4
SWH 59523.809 Hz
FIDRES 0.908261 Hz
AQ 0.5505024 sec
RG 202.34
DW 8.400 usec
DE 6.50 usec
TE 298.9K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 202.4948007 MHz
NUC1 31P
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL 2
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.38863000 W
PLW13 0.19548000 W

F2 - Processing parameters
SI 32768

SF
Wi

202.4644311 MHz
EM

0
1.00 Hz
0

1.40



(11bS)-4-(Diisopropylamino)-3,5-diethyl-3,5-dihydrodinaphtho[2,1-d:1",2'-

f][1,3,2]diazaphosphepine 4-sulfide (LB9)
'H NMR (400 MHz, CDCl;, 24°C):

8 Current Data Parameters
S NAME VAK-493
2 EXPNO 74

PROCNO 1

F2 - Acquisition Parameters
Date, 190704

Time 10.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 0
TD 65536
SOLVENT CDCI3
NS 16
DS
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 153.13
Dw 62.400 usec
DE 6.50 usec
TE 296.9 K
D1 0.50000000 sec
TDO 1
CHANNEL 1

SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters

Sl 65536

SF 400.1300095 MHz
EM

WDW
SSB 0
LB 0.30 Hz
GB
‘ PC 1.00
/ A k
E—— | v A DU R N | | —
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
) K I\ /[ )
/S (0|N|o=|S N DD @ [~
i e e e e e e < << - =l
||| ||| |— - o3| o (o] [
°
13C{!H} NMR (100 MHz, CDCl, 24°C):
OO ORNNO—OWNETNTN
§88RLRE3RER5RS553 ey  2ogon 28BRY Gurent Dat Paramciers
COANTC T - OB~ OWOWYTo T2 GOoOaam 0000 NAME  vak-495,496,497,498,499,500
ICCCDOLLINNNNNNANANENS  QIQ9Q FUEeS =5 T
PP \/ ) \ )
;X%W / \\f / \\ 3 F2 - Acquisition Parameters
Date_ 20190704
Time 10.48
INSTRUM spect
Me PROBHD 5 mm PABBO BB-
r PULPROG 2gpg30
D 6540
S SOLVENT cDci3
v NS 256
P< DS 4
N N SWH 24038.461 Hz
FIDRES 1.453353 Hz
) AQ 0.3440320 sec
RG 200.34
Me DW 20.800 usec
DE 6.50 usec
TE 2972 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
= == CHANNEL f1 ==:
SFO1 100.6228289 MHz
NUC1
P1 9.25 usec
PLW1  47.00000000 W
=: CHANNEL
SFO2  400.1316005 MHz
Nuc2 1H
CPDPRG|[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
sl 32768
| SF 100.6127565 MHz
L ) Y| i Lkl WDW EM
i SSB 0
L iR nr ] ' | ! W LB 1.00 Hz
T T T T T T T T T T T GB 0
PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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3P NMR (202 MHz, CDCl;, 24 °C):

«©
] Current Data Parameters
3 NAME 13p-NMR
EXPNO 31
PROCNO 1
F2 - Acquisition Parameters
ate_ 21110
Time 15.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 16
DS 4
Me SWH 81521.742 Hz
r FIDRES 1.243923 Hz
AQ 0.4019541 sec
N s RG 202.34
\ 2 Dw 6.133 usec
/P\ DE 6.50 usec
N N TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
Me
CHANNEL f1
SFO1 202.4543079 MHz
NUC1 31P
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL 2
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
32768
SF 202.4644311 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T r GB 0
140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm PC 1.40

4-(Diisopropylamino)dinaphtho|[2,1-d:1',2'-f][1,3,2]dioxaphosphepine 4-sulfide (LB10)
'H NMR (400 MHz, CDCl;, 24°C):

CONYTINOTOOOINOOTM=NOCTNDFNO® NW T~ 0
DARNOLND-—NOXVOITN-NOROITANODOD D — O © © < oK~ =} Current Data Parameters
CONNNAQOIIIIITONONNNNOQONNMNNNNO© Qa0 < NAME vak-491,493
CONNNNNNNNNNNNNNNNN®G®®®G®®®®6O ~~oco =} EXPNO 933

/
(i
J
}

F2 - Acquisition Parameters
19062

Date_
Time 21.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

D 55!
SOLVENT CDCI3
NS 16

DS 2
le) SWH 8012.820 Hz
S FIDRES 0.122266 Hz
. AQ 4.0894465 sec
! y RG 200.34
(0] N(Pr)2 DW 62.400 usec
6.50 usec

AW,
O

D1 0.50000000 sec
TDO 1

CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
Sl 65536

SF 400.1300096 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB 0
){ PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
-oojéom © o|(v
0|0 |S[—|w0 ~ o||©
It itsIR o NN
<[ <<l ~ ©ll©o

72



BC{!H} NMR (100 MHz, CDCl;, 24°C):

LS PRACBIZ2IRNBlT wom ™o 0o
CIRSHEHBIBIITTESIREY 28 88 A e e
BCOANNTOOBVONNOCOWIWO N LR - Q 0= vak-491,
TITOOOOOANNNNNNNNNNNNO © © N N EXPNO 934
—Frrrrrrrrr e e NN N < < NN PROCNO 1
k\\N%/ \‘/ \/ \/ F2 - Acquisition Parameters
Date_ 20190629
Time 22.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 256
Q.8 DS 4
P. SWH 24038.461 Hz
AN FIDRES 1.453353 Hz
o N(Pn2 AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 2976 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGI2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
Sl 32768
SF 100.6127556 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T PG 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
3P NMR (202 MHz, CDCl;, 24 °C):
2
] Current Data Parameters
Q NAME 13p-NMR
‘ EXPNO 32
PROCNO 1
F2 - Acquisition Parameters
Date_ 21110
Time 15.12
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 16
DS 4
SWH 81521.742 Hz
FIDRES 1.243923 Hz
AQ 0.4019541 sec
\ LS RG 202.34
P/ bW 6.133 usec
/ \N DE 6.50 usec
O TE 298.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 202.4543079 MHz
NUC1 31P
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL 2
SFO2 500.1520006 MHz
NUC2 1H
CPDPRGI[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
SI 32768
SF 202.4644311 MHz
WD EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T T GB 0
140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm PC 1.40

73



(11bS)-4-(Isopropyl(phenyl)amino)-3,5-dimethyl-3,5-dihydrodinaphtho[2,1-d:1',2'-
f][1,3,2]diazaphosphepine 4-sulfide (LB11)
'H NMR (400 MHz, CDCl;, 24°C):

DONOANDETNLOODVLONTCTOOTINNDOYTTONIND OO NN T~ NN T O S

OINDLOON TN - FTNOTNONDOANTODOUOANTANTT-TDONODO—- DTN S Current Data Parameters
CONNOOTTNNMNMANT - - -O0O000NOULIIITONONNT-UMNOD O NAME Lewis-bases ligands
NNNNNNNNNNNNNNNNNNNNNOCOOOSTISISTITOOMOMM - —— 0O < EXPNO 15
T\ e—————— ——_ —" \/ |/ PROCNO 1

F2 - Acquisition Parameters
Date_ 20050

Time 18.01

INSTRUM spect
PROBHD 5 mm PABBO BB-

Me PULPROG 2930
\ ™ 65536

N SOLVENT CDCI3
\ LS NS 16

< DS 2
/P\N'Ph SWH 8012.820 Hz
N FIDRES 0.122266 Hz
| AQ 4.0894465 sec
Me RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 297.2 K
D1 0.50000000 sec
TDO 1
SFO1  400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLWA 7.75000000 W
F2 - Processing parameters
] 65536
SF 400.1300152 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
MLLPC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
oﬁf‘c\l ~ %ﬁr\ =) © o< ) [~
DT T |D|O[F (O~ N O ™| [©
SRR < 0 =
— ||~ ol~INlNIs [~ ~ ML) ™|l
o
13C{!H} NMR (100 MHz, CDCl;, 24°C):
TOUTOOOTNONOLOOMNT—-TUOUULUNTTOD-TTOOUVWULN
Rt R Rt N S S E Current Data Parameters
BB ANNC O S PO BBENNN N O BB FOANC G I RANDNOONS NAME _ Lewis-bases ligands
b R N INN A R FRocno

F2 - Acquisition Parameters

Date_ 200503

Time .

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
16540

™ 5.
SOLVENT cbci3
Me NS 256
! DS 4
N g SWH 24038.461 Hz

\P/’ FIDRES 1.453353 Hz
~y-Ph AQ 0.3440320 sec
N RG 200.34
) )\ DW 20.800 usec
DE 6.50 usec
Me TE 297.7K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
| PLW13 0.11863000 W
F2 - Processing parameters
Sl 32768
SF 100.6127579 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T G 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0  ppm
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3P NMR (202 MHz, CDCl;, 24 °C):

wn
“ Current Data Parameters
3 NAME 13p-NMR
EXPNO 35
PROCNO 1
F2 - Acquisition Parameters
ate_ 21110
Time 15.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 16
DS 4
Me SWH 81521.742 Hz
| FIDRES 1.243923 Hz
N AQ 0.4019541 sec
v .S RG 202.34
P DW 6.133 usec
N N DE 6.50 usec
h TE 298.5K
Me D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 202.4543079 MHz
NUC1 31P
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL 2
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
SI 32768
SF 202.4644311 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T r GB 0
140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm PC 1.40

4-(Azepan-1-yl)dinaphtho|2,1-d:1',2'-f][1,3,2]dioxaphosphepine 4-sulfide (LB12)
'H NMR (400 MHz, CDCl;, 24°C):

tooomnmnow-xa 3
D=o9 g B uo> % 38 S Current Data Parameters
R R R R R R Rk E)f-(\l’i\’/ll\!l;o VAK'S(LZ{SOS

N&%\NM%’) . N /%/ . | PROCNO "

F2 - Acquisition Parameters
Date_ 190708

Time 17.16
INSTRUM spect
PROBHD 5 mm PABBO BB-

PULPROG 2930
D 65536
SOLVENT cDCI3
Q s NS 16
S

w7 D 2
A SWH 8012.820 Hz
(e} N FIDRES 0.122266 Hz

AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 297.6 K

D1 0.50000000 sec
TDO 1

CHANNEL f1

SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S| 65536
SF 400.1300132 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

t PC 1.00

A

>
©
o
~
o
o
IN
w4
N
N
o

ppm
~ (0[O 0= —|o ©
0S| (D|© o= ]
ceieree N e e
—lol= Il [[sY ©
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

SNB R O3 EIIRAESBwonm oo oo
BNSBEIORNOBIRIREEB=ICR3I =N o ©Mm Current Data Parameters
SONANTCT OO0 BONN GO N = TR NGO QN NAME ~ VAK-502-505
TITTOOOOOANNNNNNNNNNNNN O (o) D » © EXPNO 148
k\\‘k\'&w&%/) \/ \/ \/ / F2 - Acquisition Parameters
Date_ 20190708
Time 17.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
Q S NS 256
=4 DS 4
! °N SWH 24038.461 Hz
O FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 297.7 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLWA1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGI2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S| 32768
SF 100.6127568 MHz
WDW EM

SSB 0
LB 1.00 Hz
T T T T T T T T T T T gg 1 20
200 180 160 140 120 100 80 60 40 20 0 ppm '

33P NMR (202 MHz, CDCl,, 24 °C):

=<

o

M Current Data Parameters

Q NAME 13p-NMR
EXPNO 30
PROCNO 1
F2 - Acquisition Parameters
Date_ 21110
Time 15.03

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

D 65536
SOLVENT CDCI3
NS 16

DS 4
SWH 81521742 Hz
0 FIDRES  1.243923 Hz
) A 0.4019541 sec

202.34
6.133 usec

/P\N
O DE 6.50 usec
TE 298.3 K
D1 2.00000000 sec

D11 0.030?0000 sec

A\
ox
00

TDO
CHANNEL f1
SFO1 202.4543079 MHz
NUC1 31P
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL 2
SFO2 500.1520006 MHz
NUC2 1H
CPDPRGI[2 waltz16
PCPD2 80.00 usec

PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
SI 32768

. SF 202.4644311 MHz
EM

WD

SSB 0

LB 1.00 Hz
T T T T T T GB 0

T T T T T T T
140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm PC 1.40



(11bS)-4-(Azepan-1-yl)-3,5-dimethyl-3,5-dihydrodinaphtho|[2,1-d:1',2'-f][1,3,2]diazaphosphepine 4-

selenide (LB13)
'H NMR (400 MHz, CDCl;, 24°C):

OMNOONDOTAT T - OODOTITNANNNDTET ©OOUO—MOOMOOWWOTT— WOWOWoN 8
LNOODANNMT-—NDOULNANTONLON DOOULNT-OLITITNODNN® L0 S Current Data Parameters
SORNROVOITIILTITNMNANNN OOOOOOA === =030 00 NAME  VAK-502-505
CONNNNNNNNNNNNNNNNN OO0 O00ONO00O— — — < EXPNO 159
N\W% Nﬂﬁ%% ‘ A 9

F2 - Acquisition Parameters

Date_
Time

O .
’P\N DS
O
FIDRES
AQ

20190709
10.12

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT CDCI3
NS 16

2
8012.820 Hz
0.122266 Hz
4.0894465 sec
169.77
62.400 usec
6.50 usec

297.
0.50000000 sec
1

SFO1
NUC1

P1
PLW1

N
o
©
o ]
~
o
o
IS
w
N
N

CHANNEL f1
400.1320007 MHz
1H

15.70 usec
7.75000000 W

F2 - Processing parameters
65536

400.1300133 MHz
EM

0
0.30 Hz

0
1.00

ppm

(O[O (MDD N (O -~

[seli=3 =3l i) N~ |(© (52

e ol b

<l =<l Nl ®

13 1 °
C{H} NMR (100 MHz, CDCl;, 24°C):
N BRI EER I BB CSINIIRNBmwon oy wmoro
-

WSS BOIBREBITRIONEI-=R8Y S~ SRSE Current Data Parameters
SONNANCOOSBONNOGOBWLANN 7% Q@ ®©NMN~© -902Z-,
TITTTOOOOONNNNNNNNNNNNN© (=N DM ©© EXPNO 160
Ll b e o < NANANN PROCNO 1

|
|

F2 - Acquisition Parameters

Date_ 20190709
Time 10.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 16540
OO SOLVENT  CDCI3
NS 256
Q se DS 4
P’ SWH 24038.461 Hz
JAS FIDRES 1.453353 Hz
o N AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228289 MHz
NUC1
P1 9.25 usec
PLWA1 47.00000000 W
CHANNEL f2 =:
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGI[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S| 32768
SF 100.6127578 MHz
WD! EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 140
200 180 160 140 120 100 80 60 40 20 0 ppm
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3P NMR (202 MHz, CDCl;, 24 °C):

©o
=3
] Current Data Parameters
8 NAME 13p-NMR
EXPNO 40
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211109
Time 15.50
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 16
DS 4
SWH 81521.742 Hz
o FIDRES 1.243923 Hz
L Se AQ 0.4019541 sec
p’ RG 202.34
/ \N DW 6.133 usec
(o] DE 6.50 usec
TE 298.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
==: = CHANNEL f1 ==
SFO1 202.4543079 MHz
NUC1 31P
P1 13.85 usec
PLW1 46.00000000 W
= CHANNEL f2 ==
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
| 32768
SF 202.4644311 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T T GB
140 120 100 80 60 40 20 L] -20 -40 -60 -80 ppm PC 1.40

4-(Diisopropylamino)dinaphtho|2,1-d:1',2'-f][1,3,2]dioxaphosphepine 4-selenide (LB14)
'H NMR (400 MHz, CDCl;, 24°C):

©®
S Current Data Parameters
S NAME  vak-495,496,497,498,499,500
EXPNO 72
| PROCNO 1

F2 - Acquisition Parameters
Date_ 20190704

Time 10.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT CDCI3
NS 16

DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz

AQ 4.0894465 sec
RG 169.77

bW 62.400 usec
DE 6.50 usec
TE 296.9 K

D1 0.50000000 sec
TDO 1

== === CHANNEL f1 =
SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec

PLW1 7.75000000 W

F2 - Processing parameters

Sl 65536
SF 400.1300108 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
ﬂk L
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm

1.046
3.099
1.000 -
4.124

3.326
2.074
6.190
6.159



BC{!H} NMR (100 MHz, CDCl;, 24°C):

Current Data Parameters

NAME  vak-495,496,497,498,499,500
EXPNO 73

PROCNO 1

148.559

o
o ©
<N
© ©
53

146.175
132.752
132.675
132.090

<
N D
N~
=]
®®

130.341
128.666
128.436
127.313

[} DD
(o2} oo
N0
~ © 0
N NN

125.661
122.753
122.328
121.491
77.479

©
™~
©
)

77.161
76.844
48.335
48.278

22490
~21.748

|
|

F2 - Acquisition Parameters
Date_ 190704

Time 10.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

T 5
SOLVENT CDCI3
NS 256

DS 4
SWH 24038.461 Hz
o FIDRES ~ 1.453353 Hz
\Se AQ 0.3440320 sec
RG 200.34
7\ i DW 20.800 usec
0 N(Pr); DE 6.50 usec
TE 297.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1 ===
100.6228289 MHz
13C

9.25 usec
47.00000000 W

======== CHANNEL 2 ===
SFO2  400.1316005 MHz

NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768

SF 100.6127569 MHz
WDW EM

SSB 0
(B 1.00 Hz
T T T T T T T T T T T GB 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm

3P NMR (202 MHz, CDCl;, 24 °C):

©o
(=3
] Current Data Parameters
3 NAME 13p-NMR
EXPNO 36
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211109
Time 15.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 16
DS 4
SWH 81521.742 Hz
FIDRES 1.243923 Hz
o) AQ 0.4019541 sec
. Se RG 202.34
pZ DW 6.133 usec
/N DE 6.50 usec
o} TE 298.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 202.4543079 MHz
NUC1 31P
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL 2
SFO2 500.1520006 MHz
NUC2 1H
CPDPRGI[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
SI 32768
- & DOTRPIPRPA ” - SF 202.4644311 MHz
A v oy o ' W DWW EM
SSB 0
LB 1.00 Hz

T T T T T T T GB 0
140 120 100 80 60 40 20 0 -20 -40 -60 -80 ppm PC 1.40



13. NMR spectra of isolated compounds

(R)-6-Methoxy-2,4-diphenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3a)

'H NMR (400 MHz, CDCl;, 24°C):

-0.000

Current Data Parameters
NAME  vak-495,496,497,498,499,500
EXPNO 69

PROCNO 1

F2 - Acquisition Parameters
Date_ 2019070

Time 10.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30

TD 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 169.77

DW 62.400 usec
DE 6.50 usec

TE 297.1K

D1 0.50000000 sec
TDO 1

H
P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
S| 65536

SF 400.1300150 MHz
EM

WDW

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

10 9

™| ([@olo~o o<

| |@0|N|=|S N0

S| |S=|olale oo

| I6lglelI+ ailes

13 1 °
C{H} NMR (100 MHz, CDCl;, 24°C):

DONNDTONTODNONODN T~ NN D
DOMONONTOVNDENO=IONO - —0O®M T =
NWROO AT ONROONOMA-OS @&
O - ODNTOBWBVXPONGEO©O©M— LT ©
DOUITONOOOANNNNNNNNNT—ONNG 6 O
B R R R R F Sk SRRy 3 Nl N N v B

T T T T T T
200 180 160 140 120 100 80 60 40 20 0  ppm

o -
~
o
o
~
w
N
N
©
°
3

Current Data Parameters

NAME  vak-495,496,497,498,499,500
EXPNO 70

PROCNO 1

F2 - Acquisition Parameters
Date 2019070
Time 10.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

540

TD 16
SOLVENT CDCI3
S 256

N

DS

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 200.34

DW 20.800 usec

DE 6.50 usec

TE 2974 K

D1 1.00000000 sec

D11 0.03000000 sec
1

SFO1 100.6228289 MHz
13C

NUC1

P1 9.25 usec
PLW1 47.00000000 W
== == CHANNEL f2 ===
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
Sl 32768

SF 100.6127572 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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(R)-8-Methoxy-2,4-diphenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3b)
TH NMR (400 MHz, CDCl;, 24°C):

NYTTOOONOITOOOWWMWONNO = NN ®©® [} =1
TNOTANODND-—ONOOTNOONOOT LOM— ® 5] S Current Data Parameters
CTEINEO00ONNNT ST SO NN 000 @ = NAME vak-761,762
WCWONNNNNNNNNNNNNNNOGGGG 0000 - 7 EXPNO 64
T\ ———— /' PROCNO 1

F2 - Acquisition Parameters
1

Date_ 20200108
Time 11.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 153.13

bW 62.400 usec
DE 6.50 usec
TE 291.7K

91.
D1 0.50000000 sec
TDO 1

CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec

PLW1 7.75000000 W

F2 - Processing parameters
5

S| 65536
SF 400.1300142 MHz
WwDW EM
SSB 0
LB 0.30 Hz
GB 0

JLL o

T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm

124
017
1.021

1

87
282
085
000
167

1
5

=

B3C{'H} NMR (100 MHz, CDCl,, 24°C):

2.007

§YeERI8NBe5R328 8 ege
wggwwgwgogmmgggwgmgugw I 8 Current Data Parameters
VLO-ONTOPPOOEOOOCON= YR o = NAME ~ vak-761,762
LOITOOOONNNNNNNNNTT-ONNO  © %) EXPNO 65
Bk R R  Riy- < J N Ny ST R PROCNO 1
\‘Nﬁx\%/// / '/ ‘ ‘ F2 - Acquisition Parameters
Date_ 20200108
Time 11.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 292.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S| 32768
SF 100.6127612 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0  ppm
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(R)-2,4-diphenyl-4-((phenylthio)methyl)-4 H-benzo|d][1,3]oxazin-6-yl benzoate (3c)
'H NMR (400 MHz, CDCl;, 24°C):

=3

8 Current Data Parameters

o NAME vak-752,756

! EXPNO 0

PROCNO 1
F2 - Acquisition Parameters
Date_ 210906
Time 18.48 h
INSTRUM spect
PROBHD Z129392_0001 (
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG 153.13
DW 62.400 usec
DE 6.50 usec
TE 298.1

K
D1 0.50000000 sec
TDO
SFO1 400.1320007 MHz
NUC1 1H
P1 15.00 usec
PLW1 10.50000000 W

F2 - Processing parameters
| 65536

SF 400.1300163 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm

N[ [@ML(t|O)F]|OS o
o0 (DN QO (N|D|N|D|S ~
@ e ee e ]
IR R R T T B I B B -

13C{'H} NMR (100 MHz, CDCl,, 24°C):

2B e eI EY8e88838880avze @

-~ =< < —
SEChREBNCRODONREBE-SoNEIoRoY B Current Data Parameters
BLOPENOCONT-—OODPDWBBBPXBOBOCONDGLL T @ vak-752,
COITTONONOMNOONNNNNNNNNNNNTONNO O EXPNO 71
Fr T T rrrrrrrr e e ONNN PROCNO 1

e O PR e

F2 - Acquisition Parameters
Date_ 21090

Time 18.54 h
INSTRUM spect
PROBHD 7129392 _0001 (

PULPROG zgpg30
T 1654

D
SOLVENT CDCI3
NS 256
DS
SWH 24038.461 Hz
FIDRES 2.906706 Hz
AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 298.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228289 MHz
NUC1 13C
P1 10.00 usec

PLW1 47.00000000 W
SFO2 400.1316005 MHz
1H

NU!

CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 10.50000000 W
PLW12 0.29166999 W
PLW13 0.14670999 W

F2 - Processing parameters
Sl 32768

SF 100.6127579 MHz
WDW EM
SSB 0
LB 1.00 Hz
l GB 0
PC 1.40

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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(R)-6-Chloro-2,4-diphenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3d)
'H NMR (400 MHz, CDCl;, 24°C):

8.123
8.103
7512

7.493

7.475

7.432
7.412

7.390
7.347
7.332
7.312

7.305
7.295

7.259
7.207

7.204
7.187
7.168
7.153
7.136
7.077

] < ©

> o S Current Data Parameters

- - S NAME vak-752,756
EXPNO 72

‘ PROCNO 1

F2 - Acquisition Parameters
Date_ 0210906
Time 18.58 h
INSTRUM spect
PROBHD Z129392_0001 (
PULPROG 2g30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 4.0894465 sec
RG X
DW 62.400 usec
DE 6.50 usec
TE 298.2 K
D1 0.50000000 sec
TDO 1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.00 usec

PLW1 10.50000000 W
F2 - Processing parameters
SI 65536

SF 400.1300099 MHz
EM

WD
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
N o
T T T T T T T T T T
10 9 8 7 6 5 3 2 1 ppm
ojo/ﬁo N0 = ™
S|o|o|o|® (K| -
RIS e
Al IRl == o
o
BC{TH} NMR (100 MHz, CDCl;, 24°C):
B EYRELeROEYSNE8 oy
BYIMITONOOVONLITNRR - =R OO S Current Data Parameters
O BONT = O DD B WP W E© QTR < NAME ~ vak-752,756
LLTOOOONDONANNNNNNNNN®MNSN© [t EXPNO 3
R il ol i il i i e it i ol o« o B SR S N < PROCNO 1
l\\ﬁwﬂ% / \/ F2 - Acquisition Parameters
Date_ 210906
Time 19.03 h
INSTRUM spect
PROBHD Z129392_0001 (
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 211
DS
SWH 24038.461 Hz
FIDRES 2.906706 Hz
AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228289 MHz
NUC1 13C
P1 10.00 usec
PLW1 47.00000000 W
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 10.50000000 W
PLW12 0.29166999 W
PLW13 0.14670999 W
F2 - Processing parameters
Sl 32768
SF 100.6127575 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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(R)-7-chloro-2,4-diphenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3e)
TH NMR (400 MHz, CDCl;, 24°C):

2823583853858&?%%355 2 S & Current Data Parameters
O TOOONNNT <« OO0 0’ <© S NAME  vak-874,875,876,878
WONNNNNNNNNMNNNNNNNNN © -~ <} EXPNO 371
\N\W PROCNO 1
F2 - Acquisition Parameters
Date_ 20200326
Time 19.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 297.3K
D1 0.50000000 sec
TD! 1
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
Sl 65536
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 7 6 5 4 3 2 1 ppm
— ﬁ\ 0 m‘ﬁ )
o|®|o|— (K| 150}
IS o e <
il s le <+ o
o
3C{!H} NMR (100 MHz, CDCls, 24°C):
IRF 2RI BRI B8 IJowrw ~ Current Data Paramet
VS o o urrent Data Parameters
R R D B e I < NAME " vak-874,875.876,878
LYITOONOOOANNNNANNNNN G NN~ © [t EXPNO 372
===\ F2 - Acquisition Parameters
Date. 20032
Time 19.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
SFO
NUC1
P1 9.25 usec
PLW1 47.00000000 W
== === CHANNEL f2 ========
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127568 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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(R)-6-Methoxy-4-phenyl-4-((phenylthio)methyl)-2-(p-tolyl)-4 H-benzo[d][1,3]oxazine (3f)
TH NMR (400 MHz, CDCl;, 24°C):

PROCNO 1

o = g 8 uN'> % g 8 Current Data Parameters
s S

00 Q QO M~ @ < S NAME  vak-755 to 758
e Koo lor Koe) T \‘— T EXPNO 13

/i
X

F2 - Acquisition Parameters
20010.

Date_

Time 10.03

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 138.85

DwW 62.400 usec

DE 6.50 usec

TE .

D1 0.50000000 sec

TDO 1
CHANNEL f1

SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
S| 5!

SF 400.1300161 MHz
EM

0
LB 0.30 Hz
0

H PC 1.00

~
S)
©
o -
~
[}
3
~
w
N
N
3
3

o [=(o|<|o|o )f=) ©
9| wBlv|S|S <N =
SNSRI ol o
ol [l l<F =1+ aifed ©

13C{'H} NMR (100 MHz, CDCl,, 24°C):

BINGB2LIRBERNERIIRRRoocn © = @
EBxBETINCEBsEHIINIBRSE 8 & o Current Data Parameters
DL - -—ONVODPRBBODOONOOGOMN—LL O © — ~ NAME  vak-755 to 758
LOUTTOOOANNANNNNNNNT—ONNO WV 10 ~ EXPNO 14
T rrrr s e s ONNN O N PROCNO 1
\\\\&\%/ / W ‘ ‘ F2 - Acquisition Parameters
Date_ 20200104
Time 10.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
T 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
MeO FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 292.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127608 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T g 9
PC 1.40

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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(R)-6-Methoxy-2-(4-nitrophenyl)-4-phenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3g)
"H NMR (400 MHz, CDCl;, 24°C):

R B R8BI TRNEEHR23RE 58 S Gurrent Data Paramet
—33353IRAINRN=38335383nawn 23 S NAME vk 1501.1503
WOBOBONNNMNNNNNNNNNNNNGIGG GGG oo 7 EXPNO 305
Eaa—— = Y. PROCNO 1
F2 - Acquisition Parameters
Date_ 20210317
Time 19.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
g SOLVENT coei3
MeO S NS 16
© o DS 2
SWH 8012.820 Hz
P FIDRES 0.122266 Hz
N AQ 4.0894465 sec
RG 153.13
DW 62.400 usec
DE 6.50 usec
NO, TE 298.6 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
Sl 65536
SF 400.1300452 MHz
WD! EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
< ©[o[wfo fo)f)
I5ed o|o|f|S ©|o
o Bt=yts)ts] oSlo
< IR R aile

BC{!H} NMR (100 MHz, CDCl;, 24°C):

REERNES938552583283%8coaw v ¥

- -

SHNYIBOLBOOOHAIN=IRBEROY € > Current Data Parameters

PN BONOORBBONGOMm— LR © vak- -

LOITNOOOONNNNNNNNT—FTNNO O EXPNO

B T I it iR i< JY NU Ny N To B 4 PROCNO 1

\\“\“\\\%//J/ // ‘ ‘ F2 - Acquisition Parameters
Date_ 20210317
Time 20.00
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540

TD

SOLVENT CDCI3

NS 256

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 00.34

DW 20.800 usec

DE 6.50 usec

TE 299.0 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

SFO1 100.6228289 MHz

NUC1 13C

P1 9.25 usec

PLW1 47.00000000 W
CHANNEL f2

SFO2 400.1316005 MHz

NUC2 1H

CPDPRG[2 waltz16

PCPD2 90.00 usec

PLW2 10.50000000 W

PLW12 0.29166999 W

PLW13 0.14670999 W

F2 - Processing parameters

Sl 32768

SF 100.6127580 MHz

WDW EM

SSB 0

LB 1.00 Hz

T T T T T T T T T T T GB 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0  ppm



(R)-4-(4-Ethylphenyl)-6-methoxy-2-phenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3h)

TH NMR (400 MHz, CDCl,, 24°C):

/8114
1.211
41 192
\ .
1.173
—0.018

(8]
~
w
N
N

10 9 8 7 6 ppm
ol (e~ oy o ©
S|o w0 |®N|® e} = N
oo 2|2 N N
all<lalBlvl~lo ailes o ©
13 1 °
C{'H} NMR (100 MHz, CDCl,, 24°C):

DNONONONT VOO D— OO N ®©

COXORARNO-ITTOANO-—OIAVDRO= MO 1 © o ©

COYICONLTININOONTINONFOOS S O 5 e

CFTPTORNCITOVOOONCOOM= NI "X © o 0 <

DOUITOONOOONNNNNNNNT-ONNG W G © O

s eSS rrrrrr s ONNN B N -

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters
NAME vak-771,772
EXPNO 173
PROCNO 1

F2 - Acquisition Parameters
Date_ 20012

Time 12.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 655!
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 124.58

DW 62.400 usec
DE 6.50 usec
TE E

D1 0.50000000 sec
TDO 1

CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
SI 65536

SF 400.1300097 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters
NAME vak-771,772
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200120
Time 12.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

540

TD 16!
SOLVENT CDCI3
NS 256

D: 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 200.34

bw 20.800 usec

DE 6.50 usec

TE 292.0 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

SFO1 100.6228289 MHz

NUC1 13C

P1 9.25 usec

PLW1 47.00000000 W
CHANNEL f2

SFO2 400.1316005 MHz
1H

CPDPRG[2 waltz16

PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters

S| 32768

SF 100.6127606 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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(R)-4-(4-(Tert-butyl)phenyl)-6-methoxy-2-phenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine

(i)
'H NMR (400 MHz, CDCl,, 24°C):

om [t} ~
™ N © = Current Data Parameters
i ] N 2 NAME ~ vak-761,762
™o = b EXPNO 67
\ PROCNO 1
F2 - Acquisition Parameters
Date_ 20200108
Time 11.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 124.58
DW 62.400 usec
DE 6.50 usec
TE 291.8K
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
Sl 65536
SF 400.1300101 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
LA PC 1.00
L JLJ )
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
o|<[©[w]wv ﬁﬁ SANS ©
Sv|O|<F|IN|N (= N0 @
=== eee e b
alll=laiN]es = ailes o

13C{'H} NMR (100 MHz, CDCl,, 24°C):

PRI BB o3ToRBvons v«
‘T‘DNQS“:?“?‘TYC?Q“!@'\.":@“:“?QNw@* S & o Current Data Parameters
BL-—ONONCTOBOVBNGCOVBIWH= LT © o ©Om NAME — vak-761,762
DOODOONDOOONNNNNNNNT—ONNO 1O O ¥ EXPNO 6
FrFrFrFrrrrrrr T T CTCTCTCTCCOMNNN OO S O™ PROCNO 1
/ ‘ ‘ \ / F2 - Acquisition Parameters
Date_ 20200108
Time 11.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 00.34
DW 20.800 usec
DE 6.50 usec
TE 292.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S| 32768
SF 100.6127608 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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(R)-6-Methoxy-4-(4-methoxyphenyl)-2-phenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3}))

'H NMR (400 MHz, CDCls, 24°C):

VNORO—TONDVRODDOOOVOOPODANT =N kO 38

VOO NDINDDNOOVONODOONONDVONOYT DI S Current Data Parameters
COXLITTMMNMNOAONNT === —QQ0QMO QN 5 NAME  vak-874, 883
CONNMNNNNNNNNNNNNNNNGOGOGO o© < EXPNO 406
B V77— Y. PROCNO 1

F2 - Acquisition Parameters

Date_ 20200329
Time 15.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34

bw 62.400 usec
DE 6.50 usec
TE 297.3K

D1 0.50000000 sec
TDI 1

= = CHANNEL f1 =
SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec

PLW1 7.75000000 W
F2 - Processing parameters
Sl 65536

SF 400.1300141 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB

PC 1.00

ad L
F

o 4

10 9 8 7 6 3 2 1 ppm
oﬁu—mﬁ%m o~
S|m|O|o|o|D (0| | ©|w
NI IS QT
IR NIt Y S R RIS B ij©o
BC{TH} NMR (100 MHz, CDCl;, 24°C):
MNNOO—ONNNONNLIDOSS M=
NI E3RI IS E3NE3IOI2282 35 & Current Data Parameters
PHLTOTONTCSOCOBDNNCOS BB NI TR OO A NAME  vak-874, 883
DLOLWOONOOONNNNNNNT——ONNO VWO WV EXPNO 0

F2 - Acquisition Parameters
20032

Date_
Time 16.03
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
540

TD 16
SOLVENT CDCI3
NS 242

DS 4

SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34

DW 20.800 usec
DE 6.50 usec
TE 297.7 K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 100.6228289 MHz
C

P1 9.25 usec
PLW1 47.00000000 W

SFO2
Cc2

400.1316005 MHz
1H

NU

CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
S| 32768

SF 100.6127571 MHz
WD EM

‘ SSB 0

(B 1.00 Hz
T T T T T GB 0

PC 1.40

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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(R)-4-(4-Fluorophenyl)-6-methoxy-2-phenyl-4-((phenylthio)methyl)-4 H-benzo[d][1,3]oxazine (3k)

TH NMR (400 MHz, CDCl,, 24°C):

oo} o
© -~
<© <
— o
T T T T T T T T T
10 9 8 7 6 5 4 3 ppm
ommom% Ny
SIN|O | K][0S ~|©
ol=|NIZ| el o
AN~ MM [~— |~ N[
3C{'H} NMR (100 MHz, CDCl,, 24°C):
O~ OO NOOMNMFTOITUOUNOOWOTNNO O© LW
THOUONONODOOTNOMNMTUL-TODONOMNMOL DT D M~
ONANTONOTTMMOHOULOMMANTOOOULMOTTOMNOTM —
M- OINNONANTOPPOOONOOBWLMm— LT 0O
CoBREnBBCo3RNNRRNSREEECgrNeg ©
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters
NAME  vak-755 to 758
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20010

Time 10.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 655!
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 153.13

DW 62.400 usec

DE 6.50 usec

TE E

D1 0.50000000 sec

TDO 1
CHANNEL f1

SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
SI 65536

SF 400.1300093 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB 0

PC 1.00

Current Data Parameters
NAME  vak-755 to 758
EXPNO 17
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200104

Time 10.22

INSTRUM spect
PROBHD 5 mm PABBO BB-

PULPROG zgpg30

D 16540

SOLVENT CDCI3

NS 256

D: 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 200.34

bw 20.800 usec

DE 6.50 usec

TE 292.1 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

SFO1 100.6228289 MHz
NUC1 13C

P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2

SFO2 400.1316005 MHz
1

NUC2 H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W

PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S| 32768

SF 100.6127597 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40
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1F NMR (470 MHz, CDCl;, 24°C):

8 I-KN'> errent Data Para_meters
© o
© < EXPNO 51
hy © PROCNO 1
F2 - Acquisition Parameters
Date_ 20211110
Time 16.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT CDCI3
NS 16
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 202.34
DW 4.400 usec
DE 6.50 usec
TE -59.6 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
= CHANNEL f1 =
470.5641349 MHz
19F
13.85 usec
46.00000000 W
== CHANNEL f2 ===
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
F2 - Processing parameters
Sl 65536
SF 470.6125658 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
T T T T T T T T T T T ™ pC 1.00
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

(R)-6-Methoxy-4-(((4-methoxyphenyl)thio)methyl)-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (31)
'H NMR (400 MHz, CDCl;, 24°C):

Current Data Parameters
NAME  vak-631, 874, 883
EXPNO

- 499
\ ﬂﬁ%&%% PROCNO 1

F2 - Acquisition Parameters

8.069
7.475
7.463
7.457
7.451
7.439
7.413
7.394
7.376
7.313
7.291
7.287
7.267
7.263
7.256
7.247
7.239
7.234
6.893
6.887
6.872
6.865
6.697
6.693
6.676
6.640
6.633
3.825
3.811
3.768
3.717
-0.000

Date_ 20190928
Time 10.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
OMe PULPROG 2930
TD 536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
S FIDRES 0.122266 Hz
< AQ 4.0894465 sec
MeO 0 RG 169.77
DwW 62.400 usec
> DE 6.50 usec
N TE 295.6 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1300117 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0

. UV

~
S}
©
o -
~
[}
3
~
w
N
N
3
3

2.012
1.114
6.204

027
2.000
1.014
1.983
3.186
3.097



BC{!H} NMR (100 MHz, CDCl;, 24°C):

NMOWLONDT—NMOOTO—O© O
Egaeeﬁgﬁggagﬁﬁﬁgggﬁggg 385 Current Data Parameters
DOTANLTONCTOBONNGCOLTR=RITTR QI @ NAME -~ vak-631, 874, 883
LDODOUTOOOONNNNNNNT T —ONNO VYN EXPNO 00
B R R 3 N NS N e T R PROCNO 1
TS Vo F2. Acquisiton Parameters
Date_ 20190928
Time 10.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
OMe D 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 295.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S| 32768
SF 100.6127567 MHz
J WDW EM
| SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

(R)-6-Methoxy-2,4-diphenyl-4-((o-tolylthio)methyl)-4 H-benzo[d][1,3]oxazine (3m):
'H NMR (400 MHz, CDCl;, 24°C):

CTOONODCTTINNNODONODDDODNNONDD T NN T ONT = MO® S
ONTANTCTOTONTODNDODONODNINDNVONONNTTOORKN 00 LN S Current Data Parameters
BOOOONNNNNNTr-=—NNNNORNROVOODOWONNNO— g NAME vak-1690
NNNNNNNNNNNNNNNNOOOOO©OO©O©O©O©O©OMMMMMAN < EXPNO 91
— PROCNO 1

F2 - Acquisition Parameters
21111

Date_
Time 14.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 930
TD 32768
SOLVENT CDCI3
— NS 32
S8 Me DS 2
MeO SWH 10000.000 Hz
0o FIDRES 0.305176 Hz
> AQ 1.6384000 sec
N RG 101.5
DW 50.000 usec
DE 6.50 usec
TE 00.1 K
D1 0.50000000 sec
TDO 1
SFO1 500.1525008 MHz
NUC1 1H
P1 11.75 usec
PLW1 15.30000019 W
F2 - Processing parameters
S| 65536
SF 500.1500541 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
J PC 1.00
[ _.LM L
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
o) Ot (a[w|=|o (N (]
SR =] o (© o
cl=es|Ifeee Qe <
ol =l ol ailes o
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

08388 ICH288RITrmo o ¥ ®

=

NMONOTOANOOHMAOOOANDN® = © O <5 o ~ C/Lirhl;‘egtDataPakra{gSBers
BN O COOBBBBOOWOOH = LR © - ~ vak-
DLTONOOOOANNNNNNNNT— NN © [ToRo) = EXPNO 92
~ Rl il ol il il ol ol N S [Te} < N PROCNO 1

S Ny

%

F2 - Acquisition Parameters

Date_ 20211118
Time 15.01
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zgpg30
1480

TD
SOLVENT CDCI3
NS 512

DS 4

SWH 29761.904 Hz
FIDRES 1.453218 Hz
AQ 0.3440640 sec
RG 202.34

DW 16.800 usec
DE 6.50 usec
TE 300.1 K

D1 1.00000000 sec

D11 0.03000000 sec
1

SFO1 125.7753932 MHz
NUC1 13C

10.20 usec
PLW1 103.00000000 W

éFOZ 500.1520006 MHz

NUC2 1H
CPDPRGI[2 waltz16
PCPD2 80.00 usec

PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W

F2 - Processing parameters
Sl 32768

SF 125.7628021 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T cs 0
PC 1.40

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

(R)-4-(((2-Bromophenyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3n):
'H NMR (400 MHz, CDCl;, 24°C):

OFTTTNO-TUOANNONONOMNANNMNANNTOOMNDOTODINTD 8
CTOONTNcCOTATCTOORANTN-—DONRNT-OODO NN DD S Current Data Parameters
TINNONNANNNN--OONNVRRROLOORD DN O NAME vak-1689
NNNNNNNNNNNNNNNNGGGGG GGG GO®M®NR®N®K® < EXPNO 88
MM%W)% PROCNO 1

F2 - Acquisition Parameters
21111

Date_

Time 15.38
INSTRUM spec
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 32768
SOLVENT CDCI3
NS 32

DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
S Br AQ 1.6384000 sec
MeO N RG 89.12
(o) DW 50.000 usec
DE 6.50 usec
P TE 296.6 K
N D1 0.50000000 sec
TDO 1

SFO1 500.1525008 MHz
NUC1

P1 11.75 usec
PLW1 15.30000019 W

F2 - Processing parameters
Sl 65536

SF 500.1500528 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB

J,J_»\—A; N v

(S

o
~ 4
o
o
~
w
N
N
3
3

10 9
oOlN((m[w0|$)0)|S o
D N|@|©(O|D|H|S S|
Slo|o|olo|a|e|e ={t=}
NI RIS R R ailes
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

158.383

< <
N O
QQ
-~
< ™
- -

Tee—=—=a\———

137.394
133.713

133.359
133.289
133.186

™0
©
o
N
@
-

=)
<
*
-
)
@

(52
~
0
—
™
-~

128.643
128.603
128.388
128.070
127.976

<
o
5]
~
N
-

©
o
@
©
[}
o

[
0
©
©
I
o

N~
)
N
©
N
o

113.927
111.399
83.806
77.416
77.162
76.908

\-55.679

wn
o
b
<
<

Current Data Parameters
N

AME vak-1689
EXPNO 89
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211117
Time 15.54
INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30
TD 0
SOLVENT CDCI3
NS

DS 4

SWH 29761.904 Hz
FIDRES 1.453218 Hz
AQ 0.3440640 sec
RG 202.34

DW 16.800 usec
DE 6.50 usec
TE 297.2K

D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

SFO1 125.7753932 MHz

NUC1 13C

P1 10.20 usec

PLW1 103.00000000 W
CHANNEL f2 ===

SFO2

500.1520006 MHz
NUC2 1H
CPDPRGI[2 waltz16
CPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W

F2 - Processing parameters
Sl 32768

T T
200 180

T
160

T
140

T
120

T
100

80

T
60

40

SF 125.7628040 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

(R)-4-((Benzylthio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (30)
'H NMR (400 MHz, CDCl;, 24°C):

MeO

2.012

3.133
2.039

9.184
1.108
1.002

L
&

3.120
2.053
2.000

Current Data Parameters

NAME  vak-1510,1512

EXPNO 550

PROCNO 1

F2 - Acquisition Parameters

Date_ 20210421

Time 12.21

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 124.58

DW 62.400 usec

DE 6.50 usec

TE 300.

D1 0.50000000 sec

TDO 1
CHANNEL f1

SFO1 400.1320007 MHz

NUC1 1H

P1 15.00 usec

PLW1 10.50000000 W

F2 - Processing parameters

Sl 65536

SF 400.1300215 MHz

WD EM

SSB 0

LB 0.30 Hz

GB

PC 1.00
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

Current Data Parameters
NAME  vak-1510,1512
EXPNO 1
PROCNO 1

0
N
i
[}
@

77.478
77.161
76.843

—41.176
—37.957

F2 - Acquisition Parameters

Date_ 20210421
Time 12.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
S NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
Z AQ 0.3440320 sec
N RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 301.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 10.00 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec
PLW2 10.50000000 W
PLW12 0.29166999 W
PLW13 0.14670999 W
F2 - Processing parameters
SI 32768
SF 100.6127593 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T g 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm

(R)-6-Methoxy-4-(((4-methylbenzyl)thio)methyl)-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3p)
TH NMR (400 MHz, CDCl;, 24°C):

OM—WWNTONNMNNGOST O ©OOmST OO © o =
D - VOFTOFTOONDM— DN 0 O©D O©ONWOONO© [=} < S Current Data Parameters
NNETITITONNONNNNTOQO QMDD NOowW© “ © 5 NAME  VAK-1338-1340
BONNNNNNNNNNNNNNGOG© BOOBODH O Y - < EXPNO 502
e\ ——" SN\ | | PROCNO 1
F2 - Acquisition Parameters
Date_ 20201028
Time 11.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
O SOLVENT CDCI3
s ve s
MeO SWH 8012.820 Hz
O (0] FIDRES  0.122266 Hz
AQ 4.0894465 sec
= RG 153.13
N DW 62.400 usec
DE 6.50 usec
TE 298.3 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 400.1320007 MHz
NUC1 H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1300183 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
— F«) wlo|o|o (o= o
= |~ |N|©|S ©|<|o I
IR Qe -
IR G R B ol ©
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

158.213
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129.018
128.861
128.442
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126.660
126.345
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Current Data Parameters
NAME  VAK-1338-1340

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20201028
Time 11.55
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540

TD
SOLVENT CDCI3
NS 256

T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20

(R)-4-(((4-(Tert-butyl)benzyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3q)

'H NMR (400 MHz, CDCl;, 24°C):

O NONOTFTITINO—OODDO DN OFTOONT <
TOONLOLONODTONOTUOHMD O MNANONMOD D
ANIIITMNNONNNN= = QDR Q QWYY M N
CONNNNNNNNNNNNNG®©© e R KoK Koo Koe) -

ppm

-0.000

10 9 8 7 6 5 4 3 2

EIEAEBA ||
® |- |O|F O ©|o|S
TR 22
ool lal~]= ol

2.006
9.011

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 00.34

DW 20.800 usec

DE 6.50 usec

TE 298.6 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

SFO1 100.6228289 MHz

NUC1 13C

P1 9.25 usec

PLW1 47.00000000 W
CHANNEL f2

SFO2 400.1316005 MHz

NUC2 1H

CPDPRGJ[2 waltz16

PCPD2 90.00 usec

PLW2 7.75000000 W

PLW12 0.23583999 W

PLW13 0.11863000 W

F2 - Processing parameters

SI 32768

SF 100.6127587 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

Current Data Parameters

NAME vak-1363-65
EXPNO 185
PROCNO 1

F2 - Acquisition Parameters
Date_ 20201117

Time 9.43

INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 153.13

DW 62.400 usec

DE 6.50 usec

TE 2976 K

D1 0.50000000 sec

TDO 1
CHANNEL f1

SFO1 400.1320007 MHz

NUC1 1H

P1 15.70 usec

PLWA1 7.75000000 W

F2 - Processing parameters

S| 65536

SF 400.1300176 MHz

WD EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00



BC{!H} NMR (100 MHz, CDCl;, 24°C):

Current Data Parameters

NAME vak-1363-65
EXPNO 186
PROCNO 1

F2 - Acquisition Parameters
Date_ 20201117
Time 9.49
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
40

TD 16
SOLVENT CDCI3
NS 256

TONDONLONOT=NONOD
N8-=5nriBk8838aBbIPReY 8 833
BLONTONTOBBBNOOWM— R TR © Noox
BIBIISISINNNREICTCarre 8 ThIS
IS SN A R N4

i
sg‘S/\@Bu
MeO O 0
Vs
N
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

(R)-4-((([1,1'-Biphenyl]-4-ylmethyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine

@r)
'H NMR (400 MHz, CDCl;, 24°C):

1.632
-0.000

2.033
3.027
7.131
8.147
1.034
1.000
3.008
1.936
2.024

ppm

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 00.34

DW 20.800 usec

DE 6.50 usec

TE 298.0 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

SFO1 100.6228289 MHz

NUC1 13C

P1 9.25 usec

PLW1 47.00000000 W
CHANNEL f2

SFO2 400.1316005 MHz

NUC2 1H

CPDPRGJ[2 waltz16

PCPD2 90.00 usec

PLW2 7.75000000 W

PLW12 0.23583999 W

PLW13 0.11863000 W

F2 - Processing parameters

SI 32768

SF 100.6127584 MHz

WDW EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

Current Data Parameters
N

AME vak-1349
EXPNO 150
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201111
Time 10.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 138.85
bDw 62.400 usec
DE 6.50 usec
TE 297.7K
D1 0.50000000 sec
TD 1

CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
S| 65536
SF 400.1300206 MHz
WD! EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00



BC{'H} NMR (100 MHz, CDCl;, 24°C):

BRTRL3LLILTILINSIBE0IBBw © wuo
-
NB-DO-RRBOILEINGINCCBCLBY & S0 Cuirent Data Parameters
OLTNOONONT—DDBBONNNNGGG =D © N @ vak-
LOUITITOOOOANANNNNNNNNNNNT O 0 - N EXPNO 151
PIIIR R SNNUINCINCIND R R N 0 D0 B0 L R0 L L R e < ® PROCNO 1
\\“\\\W/y ‘ \/ F2 - Acquisition Parameters
Date_ 20201111
Time 10.28
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540

TD
SOLVENT CDCI3
NS 256

DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 00.34
DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
32768

si
SF 100.6127599 MHz
WDW EM
SSB 0
LB 1.00 Hz

T T T T T T T T T T T ce 0
PC 140

200 180 160 140 120 100 80 60 40 20 0 ppm

(R)-6-Methoxy-4-(((3-methylbenzyl)thio)methyl)-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3s)

'H NMR (400 MHz, CDCl;, 24°C):

®NOOT®O® N N =4
SLEEGE ' 2 RV e
BBOBOOO o — 7 EXPNO 0
SN\ | | PROCNO 1
F2 - Acquisition Parameters
Date_ 20201028
Time 12.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 153.13
DW 62.400 usec
DE 6.50 usec
TE X
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
|
SF 400.1300185 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
e o
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm

2.021
3.125\
1.999\
4.106
1.057
3.018
1.052,
1.000,
3.055
2.096
2.028
3.100
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

PR R RN B 2ol lowon © N~y =)

- = -

NO-NDONNOOLTMNNOH—OOANOT O » o ﬁxrl\l;legtD?}aAEirggéeﬁZO
OFTNONDONT-DOBONNOOOM— AL O © ] ~ = -
DOUTOOOOOANNNNNNNNNT—ONNO 0 - - EXPNO
e T ] PROCNO '

F2 - Acquisition Parameters

Date_ 20201028
Time 12.08
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540

TD
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 00.34
DW 20.800 usec
DE 6.50 usec
TE 298.6 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127587 MHz
) WD! EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T g 0
PC 1.40

o -

200 180 160 140 120 100 80 60 40 20 ppm

(R)-6-Methoxy-4-(((naphthalen-2-ylmethyl)thio)methyl)-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3t)

'H NMR (400 MHz, CDCl;, 24°C):

DS
SWH

- o

™ 8 Current Data Parameters

© S NAME vak-1351

T ! EXPNO 150
PROCNO 1
F2 - Acquisition Parameters
Date_ 201111
Time 10.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT CDCI3
NS 16

2
8012.820 Hz
0.122266 Hz
4.0894465 sec
169.77
62.400 usec
6.50 usec

297.7 K
0.50000000 sec
1

P1
PLW1

5 4 3 2 1 0 ppm

2.022
3.103\
1.067
6.115
3.139
3.022[C
1.026
1.000/
o

5.011
1.989

CHANNEL 1
400.1320007 MHz
H

15.70 usec
7.75000000 W

F2 - Processing parameters
| 65536

400.1300183 MHz
EM

0
0.30 Hz
0

1.00
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

2283833573 BIBIRLSBLRBvonsw wo

=

NO-ITONKRANODTNOINONONDNOITND O T O oSN erl\l;legtDataPal(ra1n31§t1ers
BTN ONNTBBBONNNNOOW®— AT 0O o vak-
DODTOOOOONNNNNNNNNNNT—ONNOLW — © EXPNO 151
e e T oo 1

F2 - Acquisition Parameters
020111

Date
Time 10. 56
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 00.34
DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
32768

si
SF 100.6127586 MHz
WDW EM
SSB 0
LB 1.00 Hz

T T T T T T T T T T T ce 0
PC 140

200 180 160 140 120 100 80 60 40 20 0 ppm

(R)-6-Methoxy-4-(((3-methoxybenzyl)thio)methyl)-2,4-diphenyl-4 H-benzo|d][1,3]oxazine (3u)

'H NMR (400 MHz, CDCl;, 24°C):

DNOOOTINTO—ONDVDOOWNONNOO O O©NW =D w0 S
NC—ORDDOYT-—DOWONDLIOINT—DNO DW= 0 © MK - IS Current Data Parameters
NNSTIEITOOONNN—T——®ROONNONNOLWWWO® © 3 NAME  vak-1326-1329
WCONNNNNNNNNNNNNG GO GG E© O M0GON0N0HO - <

e NNZZEEE S s PRono

F2 - Acquisition Parameters
0201027

Date

Time 18.44

INSTRUM spec

PROBHD 5mm PABBO BB-

PULPROG 2930

D 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz

MeO FIDRES 0.122266 Hz

AQ 4.,0894465 sec
OMe RG 200.34

DW 62.400 usec

DE 6.50 usec

TE 298.0 K

D1 0.50000000 sec

TDO 1

CHANNEL 1
SFO1  400.1320007 MHz
NUC1 1H

P1 15.70 usec
PLWA1 7.75000000 W

F2 - Processing parameters
S 65536

SF 400.1300114 MHz
WDW EM

D!
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm

2.003
3.125)\
1.961\
4.353
1.006
1.054
2.996,
1.000,
3.046
3.099

2.085
2.001
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

159.872

1)
<
N
©
)

142.148
139.669
133.326

©
g
~
o
©

131.301
129.546
128.797
128.478
128.342
127.928
126.685
126.348
121.515

© O N
N © O
a0
TO®
- = <

111.520

o
=4
©
<
o)

©
@
Q
-
T

—37.945

OMe

T T T T T T T T
200 180 160 140 120 100 80 60

(R)-4-(((4-Fluorobenzyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3v)

'H NMR (400 MHz, CDCl;, 24°C):

40 20 0 ppm

CANLUVYINONOITTCTVONOYITOLM DAVYTOM® o S
FTANCONODIRNNTONOOINNWLDOD-D™ DN DO © I3
CTEYTOOONNNNT OO0 ON OSSN o

WBONNNNNNNNNNNNNOCOOGGOGO M0HOKO0N0 -~ <

S92

MeO.

Current Data Parameters
NAME  vak-1326-1329

EXPNO 482
PROCNO 1

F2 - Acquisition Parameters
Date_ 20201027
Time 21.11
INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 00.34
DW 20.800 usec
DE 6.50 usec
TE 298.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
32768

SF 100.6127556 MHz
WDW EM

D!
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

Current Data Parameters
NAME  vak-1326-1329
EXPNO 490
PROCNO 1

F2 - Acquisition Parameters
Date_ 0201027

Time 21.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30

TD 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 169.77

DW 62.400 usec

DE 6.50 usec

TE 298.0 K

D1 0.50000000 sec

TDO 1
CHANNEL f1

SFO1 400.1320007 MHz

NUC1 1H

P1 15.70 usec

PLWA1 7.75000000 W

F2 - Processing parameters
S| 65536

SF 400.1300456 MHz
WDW EM

0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
o AN |~ ||| — (D
< D O|MD|D (O AN N
o| |=[+|No|Io|e —|=|e
AN NI N[~ ™|
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BC{!H} NMR (100 MHz, CDCl;, 24°C):
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126.303

113.510
111.542
83.839
77.479
77.161
76.843
55.635

E

—41.173
—37.177

Current Data Parameters
NAME  vak-1326-1329

EXPNO 491
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201027
Time 21.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
0.23583999 W

PLW13 0.11863000 W

F2 - Processing parameters
32768

SF 100.6127580 MHz
WDW EM

D
" SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
°
19F NMR (470 MHz, CDCl,, 24°C):
< - Current Data Parameters
o 3 NAME 19F-NMR
o < EXPNO 13
A © PROCNO 1
F2 - Acquisition Parameters
Date_ 201106
Time 12.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD
SOLVENT CDCI3
NS 16
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 202.34
DW 4.400 usec
DE 6.50 usec
TE 300.9 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
SFO1 470.5641349 MHz
NUC1 19F
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL f2 ==:
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
F2 - Processing parameters
Sl 65536
SF 470.6126964 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
T T T T T T T T T T T ™ pC 1.00
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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(R)-4-(((4-Bromobenzyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3w)
'H NMR (400 MHz, CDCl;, 24°C):

[eR I ) - =1
REIZTSXS P S Current Data Parameters
BOOOO® - S NAME  vak-1326-1329

N\ FROCNO 1

F2 - Acquisition Parameters
Date_ 20201027

Time 21.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 200.34

bDw 62.400 usec

DE 6.50 usec

TE 298.0 K

D1 0.50000000 sec

TDO 1
CHANNEL f1

SFO1 400.1320007 MHz

NUC1 1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
S 5!

| 65536
SF 400.1300134 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Ak
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
(=) ﬁowr\NN <[]
S| |@|&[x|olx|o <~
3| 13I3[alg|2|8 3lsie
ol oles < el I+ ool

13C{'H} NMR (100 MHz, CDCl, 24°C):

RE2 BRI IN IR BRowom © oo
NQE“,NQE‘QN‘QETTQ'\,NQ“}“}N'\@* el 33 Current Data Parameters
BLANGBAN T -OBOBBNGCO=H—=RIL TR © AR NAME ~ vak-1326-1329
DOUTOOOOOONNNNNNNNT—ONNO 19 - EXPNO 485
FrrrrrrrEr T r s ONNKN O <™ PROCNO 1
T /& F2. Acquisiion Parameters
Date_ 20201027
Time 21.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
Tl 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S| 32768
SF 100.6127574 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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(R)-4-(((2-Chlorobenzyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3x):
'H NMR (400 MHz, CDCl;, 24°C):

RESUYSBLTALERISEE SmpboE 2 g ¢
S urrent Data Parameters
NNSIITTONOANNN — — Q@ © NN KNS © S NAME vak.1363.65
WCONNNNNNNNNNNNG GO R e e N — 7 EXPNO 188
TR\ |e=—=—"" N\ PROCNO 1
F2 - Acquisition Parameters
Date_ 20201117
Time 9.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
36
SOLVENT CDCI3
NS
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 297.7K
D1 0.50000000 sec
TDO 1
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1300139 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
~ Fo © éjr\ﬁ —|(c0
o B2 F|O%(D el
BN IRDERIE S -2
ol oo~ wla
N R eI BS SR IIRNIBIERIowror o
N_lno_o_v_g_to_NQQI\_OE%Q%@_Q_O&QQVI\EWLO 88 Current Data Parameters
OFNOLTON=OHBOBBBNGGGM— R 0O @ © NAME ~ vak-1363-65
LOLUTOOVOOOANNNNNNNNNT—ONNOLWY - EXPNO 189
e e o remssion s

F2 - Acquisition Parameters

Date_ 20201117

Time 10.03

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 16540

SOLVENT CDCI3

NS 256

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 200.34

DW 20.800 usec

DE 6.50 usec

TE 298.1 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1

SFO1 100.6228289 MHz

NUC1

P1 9.25 usec

PLW1 47.00000000 W
== CHANNEL f2 ===

SFO2

400.1316005 MHz

NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
Sl 32768
SF 100.6127572 MHz
WD! EM
SSB 0
LB 1.00 Hz

T T T T T S5 0
PC 1.40

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm




(R)-4-(((3-Chlorobenzyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3y)
'H NMR (400 MHz, CDCl;, 24°C):

3 8
D S Current Data Parameters
© o NAME  vak-1326-1329
T ! EXPNO 487
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201027
Time 21.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 138.85
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
Sl 65536
SF 400.1300175 MHz
WD! EM
SSB 0
LB 0.30 Hz
GB 0
U il
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
© F F‘ © ﬁmﬁ — (o~
3| |©|Bf|o|®S ©|®© [
NN R ciee
IS R R B ool
°
13C{!H} NMR (100 MHz, CDCl, 24°C):
I BeE BN O893I8RRERES won .y  ~y
IBECLINCHH-IBIBINNABISEEE I =9 Qurrent Data Parameters
OFTNOSTONTCTDTOBBNNNGOH—RI TR © N @ vak-1526-
DLOUTTOOOOANNNNNNNNNNT—ONNO O -~ EXPNO 488
T Y rrrErrr e ONNN O < ® PROCNO 1
\‘\\M‘\\r%//% ‘ \ / F2 - Acquisition Parameters
Date_ 20201027
Time 21.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 1654
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
Cl AQ 0.3440320 sec
RG 200.34
bW 20.800 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S| 32768
SF 100.6127597 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0  ppm
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(R)-6-Methoxy-2,4-diphenyl-4-(((3-(trifluoromethyl)benzyl)thio)methyl)-4 H-benzo[d][1,3]oxazine

(32)
'H NMR (400 MHz, CDCl;, 24°C):

1.649
-0.000

Current Data Parameters
NAME vak-1352
EXPNO 150

\N\%/ \\\ /// . ' PROCNO 1

F2 - Acquisition Parameters

Date_ 20201111
Time 11.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
S DS 2
N SWH 8012.820 Hz
MeO (0] CF. FIDRES 0.122266 Hz
3 AQ 4.0894465 sec
~ RG 153.13
N DW 62.400 usec
DE 6.50 usec
TE .
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
S| 65536

SF 400.1300158 MHz
EM

WDW
SSB 0
LB 0.30 Hz
GB 0
LL PC 1.00
I} L l
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm

2.025
5.037
5.109
3.166/
1.093 ~
1.000
3.090
2.106
2.021

13C{'H} NMR (100 MHz, CDCl,, 24°C):

SR er YR80 20833080888 s nyn0e
AEEIREIRER OB LISREETTIBLIISIN2E Current Data Parameters
BTN ONNT—ODDDVOVONGCOWIOFTHN = AT T 0O AN NAME vak-1352
DOTOOOOOOONNNNNNNNNNNNT—ONNOLWY «— N EXPNO 151
FrrrErrrrrEr s rrrrr e s ONNNOY S ® PROCNO 1
\X%?MN%/J/M’// \ / F2 - Acquisition Parameters

Date_ 20201111
Time 11.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 540
SOLVENT CDCI3
NS 256
DS 4
S SWH 24038.461 Hz
MeO 3 FIDRES ~ 1.453353 Hz
(0] CF AQ 0.3440320 sec
3 RG 200.34
Z DW 20.800 usec
N DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S| 32768
SF 100.6127577 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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1F NMR (470 MHz, CDCl;, 24°C):

N Current Data Parameters
N 1 NAME D
© < EXPNO 14
i} © PROCNO 1
©@ =
F2 - Acquisition Parameters
Date_ 20201106
Time 12.47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD
CF; SOLVENT CDCI3
NS
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 202.34
DW 4.400 usec
DE 6.50 usec
TE 300.7 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
CHANNEL f1 ==:
SFO1 470.5641349 MHz
NUC1 19F
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL f2 ==
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
F2 - Processing parameters
Sl 65536
SF 470.6126691 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
T T T T T T T T T T T ™ pC 1.00
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

(R)-6-Methoxy-4-((phenethylthio)methyl)-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3aa)

'H NMR (400 MHz, CDCl;, 24°C):

NOOUNDDONOUD-OATNONDOQOITNO ONTNNWONT O S
NOONDINC—A-DOONNONOFTOLNOINKE ONOVOIFTNO® I3 Current Data Parameters
NN LOANNNNNNT = OO0 MINNNNNO © S NAME vak-1350
CONNNNNNNNNNNNNNNNNNNOOOG oocdaNaNaNN ~ 7 EXPNO 150
VN S\ PROCNO 1
F2 - Acquisition Parameters
Date_ 201111
Time 10.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 169.77
Dw 62.400 usec
DE 6.50 usec
TE 297.7K
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1300178 MHz
WDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
LW,
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
~ f«: — ™S o) ©
o |f|oloNlaS o= o3}
BRI e <
(ST NE SRS ol ~
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

N EBEYrRgo838288Y %0 s oo
IBEC2ITEROBHIRITIOILINSY 8 K&ID Current Data Parameters
DL NOONT—OBBBBONGOOM—=RL TR © < Qo NAME vak-1350
LDOUTITOOONNNNNNNNNT—ONNO 0 o © 1 EXPNO 151
FrEr T T T rrr s s~ ONNN O O™ PROCNO 1
TS | 1V F2. Acquisiion Parameters
Date_ 20201111
Time 10.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 00.34
DW 20.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127586 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

(R)-4-(((Cyclohexylmethyl)thio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3ab)
'H NMR (400 MHz, CDCl;, 24°C):

VO NMO LT OUOLND Current Data Parameters
@ o

ARQCOOYTMAONN= OO NAME  VAK-1338-1340

Ne oo s d e e NAME :

\N ///w// \\&”\\\W// PROCNO %3

F2 - Acquisition Parameters

Date_ 20201028

Time 12.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

D 65536
SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec
RG 153.13
DW 62.400 usec
DE 6.50 usec
TE 298.3 K
D1 0.50000000 sec
TDO 1

CHANNEL f1
SFO1 400.1320007 MHz
NUC1 H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
|

SF 400.1300131 MHz
EM

WDW
SSB 0
LB 0.30 Hz
GB 0
LJ PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 ppm
Yol || (R |© AN| N o el =31 ([Ye]
© D|WO| |0~ ol N o O || O
< =2l N e N =l
N st~ ™| N N WMl
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

2238238885 8YC8Y roge ssespoge

NOrPRNITONADOIWOD ~md< FY¥SFSobeo~ Current Data Parameters

BT NONTOBOBONGCOM= LT ©ooonNN Y« NAME ~ VAK-1338-1340

LOUTOOONNNNNN = — DN~ © 0 MN®ONN©© EXPNO

FrT T ONNK VWFETOOONN PROCNO 1

\\‘\k'\'\Nﬂ"’//// \\// ‘ \\\ \/ % F2 - Acquisition Parameters
Date 20201028
Time 12.50

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
16540

TD
SOLVENT CDCI3
NS 256

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 00.34

DW 20.800 usec

DE 6.50 usec

TE 298.5 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

SFO1 100.6228289 MHz

NUC1 13C

P1 9.25 usec

PLW1 47.00000000 W
CHANNEL f2

SFO2 400.1316005 MHz

NUC2 1H

CPDPRGJ[2 waltz16

PCPD2 90.00 usec

PLW2 7.75000000 W

PLW12 0.23583999 W

PLW13 0.11863000 W

F2 - Processing parameters

SI 32768

SF 100.6127574 MHz

WDW EM

SSB 0

LB 1.00 Hz

T T T T T T T T T T T g 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm

(R)-4-((Cyclohexylthio)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (3ac)
'H NMR (400 MHz, CDCl;, 24°C):

NODOMONODN T NO©O®N OOWVOWVNOPOOT IO INTITON t Data P "
OTRNODITNONT DOLWRN OO ONONMOMONTTCONONDOOLND O™ urrent Data Parameters
NNSTEIETLTNOONNN D O © NOSSTITOOTONO®LOO©ONNN~ -~ NAME vak-1341,42, 48,54
WOMNNNMNNNDNNDNDN©OO© OOOOMOOANNN™— v EXPNO 70

\\&\/ﬂ%f% \\w\m\\x\///n% PROCNO 1

F2 - Acquisition Parameters
106

Date, 2020

Time 20. 19

INSTRUM spec

PROBHD 5mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 200.34

DW 62.400 usec

DE 6.50 usec

TE 298.6 K

D1 0.50000000 sec

TDO 1
CHANNEL f1

SFO1 400.1320007 MHz

NUC1 1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
S| 65536

SF 400.1300110 MHz
WDW EM

D
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
D 0|0 (=[O [<=l1h o QWO |D|[—
Yol 0| |M (W0 Q|| o |~ |O ||
@ QL= @l QST
~ ot~ ™l -~ NN~
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

SSRINEINIBERR wocw m o= © Current Data P
* o oS s urrent Data Parameters
dNdc NG dmme 2YC® & 8888221 NAME  vak-1341,42, 48,54
OFTOOANNNNNTT v ONNO O VO MMO WL EXPNO 7
FrrrTrrrrrrre e~ ONNN W FITOANNNN PROCNO 1
I ) IR F2. Acuition Prameers
Date_ 20201106
Time 20.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 00.34
DW 20.800 usec
DE 6.50 usec
TE 298.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127551 MHz
‘ WD EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T PC 1.40
200 160 140 120 100 80 60 40 20 0 ppm

(R)-4-((Benzylthio)methyl)-6-methoxy-4-phenyl-2-(p-tolyl)-4 H-benzo|[d][1,3]oxazine (3ad)
'H NMR (400 MHz, CDCl;, 24°C):

OCDON®D®O S
g % b % uLD'> g T S Current Data Parameters
P P RN S NOME ) vak121t1212
S\ PROCNO 1
F2 - Acquisition Parameters
Date_ 20200827
Time 12.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 3
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 138.85
DwW 62.400 usec
DE 6.50 usec
TE 295.7 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1300174 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
'
T T T T T T T T T
10 8 7 6 4 3 2 1 ppm
— ~|o)lofo [T [sY) (=)
- ©|o||B(S OO ~
< =|¥|ee clee <
o === 3} Nkrm )
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

BN eR2N I8 R8sy & Ny
ﬁoqc\{;q&u?qg(\!o?rﬁwoqc\gg_ﬂ:cqﬁml\wv Q N> N Current Data Parameters
BLNTBNODDBBPBBONGGH—= RN ™~ = e <« NAME ~ vak-1211.1212
LDOUITITONOONNNNNNNNNNT—ONNO 9 - © - EXPNO
Fr s rrrrr e s e s~ ONNN O < ™ N PROCNO 1
/ ‘ \ / ‘ F2 - Acquisition Parameters
Date 020082
Time 1217
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 61
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 00.34
DW 20.800 usec
DE 6.50 usec
TE 296.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
i SI 32768
| SF 100.6127495 MHz
I il WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

(R)-4-((Benzylthio)methyl)-6-methoxy-4-phenyl-2-(m-tolyl)-4 H-benzo[d][1,3]oxazine (3ae)
'H NMR (400 MHz, CDCl;, 24°C):

g s)r 2 g g Current Data Parameters
Quud @ NAME  vak-1217-1220
R DD N EXPNO 6
NV / | PROCNO 1
F2 - Acquisition Parameters
Date_ 0200831
Time 11.37
INSTRUM spec
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 138.85
DwW 62.400 usec
DE 6.50 usec
TE 295.7 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
Sl 65536
SF 400.1300485 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
o ol (o]fw (o[~ o
© I| (S|~ N |© (0 ©
@ ol e|e Qe (e <
- o |~ o ||+~ %)
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

IIBHBICSEIIETABSE888 00y © oo <

- =

CRCCONOC S XOITMOenebroy 8 S8 Current Data Parameters
Ot NXBOMNNDWWBWBBONGOWn S TR © Qa L vak- -
DOUFTONDOOONNNNNNNNNNAN N~ © 0 -~ - EXPNO
e """ | ] PROGHO '

F2 - Acquisition Parameters

Date 020083

Time 11.43

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30
16540

TD
SOLVENT CDCI3
NS 256

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 00.34

DW 20.800 usec

DE 6.50 usec

TE 296.2 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

SFO1 100.6228289 MHz

NUC1 13C

P1 9.25 usec

PLW1 47.00000000 W
CHANNEL f2

SFO2 400.1316005 MHz

NUC2 1H

CPDPRGJ[2 waltz16

PCPD2 90.00 usec

PLW2 7.75000000 W

PLW12 0.23583999 W

PLW13 0.11863000 W

F2 - Processing parameters

SI 32768

SF 100.6127593 MHz

WDW EM

SSB 0

LB 1.00 Hz

T T T T T T T T T T T g 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm

(R)-4-((Benzylthio)methyl)-2-(4-iodophenyl)-6-methoxy-4-phenyl-4 H-benzo[d][1,3]oxazine (3af)

'H NMR (400 MHz, CDCl;, 24°C):

Current Data Parameters
NAME  vak-1217-1220
EXPNO

\\\ L ' PROCNO %3

F2 - Acquisition Parameters

-0.000

Date_ 20200831
Time 12.04
INSTRUM spec
PROBHD 5 mm PABBO BB-
PULPROG 2g30
D 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
DwW 62.400 usec
DE 6.50 usec
TE 295.8 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec

PLW1 7.75000000 W
F2 - Processing parameters
SI 65536

SF 400.1300428 MHz
EM

WDW
SSB
LB 0.30 Hz
GB 0
PC 1.00
)
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm

1.991
2.050
11.055
1.038
1.000
3.057
2.062
1.995
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

Current Data Parameters
NAME  vak-1217-1220

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20200831
Time 12.10
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
40

TD 16
SOLVENT CDCI3
NS 256

DN - OOLOSTITOIND - ONNT O
TTOONTOOO-TTOMNMWLOLNTNOANNDIN ™0
TOONOONT -~ VOUOTANNOOLANNNLS O ~ o
BOENNONDDBBOBNGONR= N T O ©Q Q®
DLOOTOOOONNNNNNNNNTTOMNNO 0V -
O e\S/\Q
MeO
(0]
Z
N
|
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0

(R)-4-((Benzylthio)methyl)-2-(3-iodophenyl)-6-methoxy-4-phenyl-4 H-benzo[d][1,3]oxazine (3ag)

'H NMR (400 MHz, CDCl;, 24°C):

8.472
8.097
8.077
7.744
7.725
7.251
7.233
7.215
7.212
7.206
7.198
7.191
7179
7.166
7.148
7.128
7.108
7.089
6.824
6.818
6.803
6.796
6.498
6.491
3.700
3.567
3.533
3.506

3.472
3.281

/
\

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 00.34

DW 20.800 usec

DE 6.50 usec

TE 296.1 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

SFO1 100.6228289 MHz

NUC1 13C

P1 9.25 usec

PLW1 47.00000000 W
CHANNEL f2

SFO2 400.1316005 MHz

NUC2 1H

CPDPRGJ[2 waltz16

PCPD2 90.00 usec

PLW2 7.75000000 W

PLW12 0.23583999 W

PLW13 0.11863000 W

F2 - Processing parameters

SI 32768

SF 100.6127578 MHz

WD EM

SSB 0

LB 1.00 Hz

GB 0

PC 1.40

-0.000

Current Data Parameters
NAME  vak-1217-1220
EXPNO 355

PROCNO 1

F2 - Acquisition Parameters
Date_ 20200831

Time 12.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 16

o ]
~
o
(9]
~

10 9
ol w(o] [vl(x|v <o~
S| |©||®| |®||D]|N INEEdE]
[SIRt=IN =1 IS N[=[S
<~ == || =~ o ||
-

DS

2
8012.820 Hz

SWH

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 200.34

DwW 62.400 usec

DE 6.50 usec

TE 2958 K

D1 0.50000000 sec

TDO 1
CHANNEL f1

SFO1 400.1320007 MHz

NUC1 1H

P1 15.70 usec

PLW1 7.75000000 W

F2 - Processing parameters

SI 65536

SF 400.1300421 MHz

WDW EM

SSB

LB 0.30 Hz

GB 0

PC 1.00
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

Y EReI NS T 8888 anson <o
LSREIIRFECRETSLIBTLBBEIRBIB <R Current Data Parameters
oo'm'v'O'H(Q&Ncioiodoococol\l\oom"—"\“_“"_m‘o o © NAME  vak-1217-1220
DT ITONOOOONNNNNNNNNT—FINNOW on EXPNO
FrErrrrrr T rrr e s s e - O ONNN W <o PROCNO 1
\\\\%"%///4% / \ / F2 - Acquisition Parameters

Date 020083
Time 12.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 16540
SOLVENT CDCI3
NS 256
S—S DS 4
N SWH 24038.461 Hz
MeO o) FIDRES 1453353 Hz
AQ 0.3440320 sec
Z RG 00.34
N DW 20.800 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
S| 32768
SF 100.6127574 MHz
WDW EM
! SSB 0
LB 1.00 Hz
T T T T T T T T T T T g 0
PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm

(R)-4-((Benzylthio)methyl)-2-(2-chlorophenyl)-6-methoxy-4-phenyl-4 H-benzo[d][1,3]oxazine (3ah)

'H NMR (400 MHz, CDCl;, 24°C):

Current Data Parameters
NAME  vak-1211.1244,1498
1

k\k\m\’v’%% \\\/// PROCNO ¢ 1

F2 - Acquisition Parameters
10302

-0.000

Date_ 202
Time 15.45
INSTRUM

Spec
PROBHD 5mm PABBO BB-

PULPROG 2930
D 65536
—S SOLVENT CDCI3
S NS 16

MeO DS 2
(] SWH 8012.820 Hz
_ FIDRES 0.122266 Hz
N AQ 40894465 sec
RG 200.34
DW 62.400 usec
cl DE 6.50 usec
TE 298.0 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1  400.1320007 MHz
NUC1 1H
P1 15.70 usec

PLW1 7.75000000 W
F2 - Processing parameters
SI 65536

SF 400.1300408 MHz
EM

WDW
SSB
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm

1.022
1.050
1.091
1.000
3.173
2.102
2.008

13.111
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

OAW-—WOOOANNOO T O N~ © o<

Current Data Parameters
OODOT-N-FTN®ODOO 0D o< © 00
B~ DO O WD I~ G O D <~ @© © [=X-] NAME  vak-1211.1244,1498
LETOONMONNNNNN T~ — N~ N~ © [T} -~ EXPNO 42
‘K\F\K\W '\\T/'\ “" ‘{7’ PROCNO 1

F2 - Acquisition Parameters

Date_ 20210302
Time 16.562
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540

TD
SOLVENT CDCI3
NS 256

DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 00.34
DW 20.800 usec
DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127578 MHz
i " WD EM
' SsB 0
LB 1.00 Hz
T T T T T T T T T T T e 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm

(R)-4-((Benzylthio)methyl)-6-methoxy-2-(4-nitrophenyl)-4-phenyl-4 H-benzo[d][1,3]oxazine (3ai)

'H NMR (400 MHz, CDCl,, 24°C):

Current Data Parameters
NAME  vak-1501-1503
322

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 0210317
Time 18.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 138.85
DwW 62.400 usec
DE 6.50 usec
TE 298.6 K
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.00 usec
PLWA1 10.50000000 W
F2 - Processing parameters
S| 65536
SF 400.1300104 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm

— —| [2]lo =

™ ™| |®0||S N =

e el e|e el

< == ||
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

BB R RN REN8B8 I © s

- -

OUTOVOMONOCOMNANNON O O©® O N O 5 Current Data Parameters

P AN —ON~NANDOOBONNO®m®— NI O © N O NAME  vak-1501-1503

LDOITITOOONNNNNNNNNT—FNNO [T} - EXPNO

Frr e r T - O NN~ re) <+ o™ PROCNO 1

\\\\\N/f%/ / \/ ‘ \/ F2 - Acquisition Parameters
Date_ 20210317
Time 18.34
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540

TD
SOLVENT CDCI3
NS 256

DS 4

SWH 24038.461 Hz

FIDRES 1.453353 Hz

AQ 0.3440320 sec

RG 00.34

DW 20.800 usec

DE 6.50 usec

TE 299.0 K

D1 1.00000000 sec

D11 0.03000000 sec

TDO 1
CHANNEL f1

SFO1 100.6228289 MHz

NUC1 13C

P1 9.25 usec

PLW1 47.00000000 W
CHANNEL f2

SFO2 400.1316005 MHz

NUC2 1H

CPDPRGJ[2 waltz16

PCPD2 90.00 usec

PLW2 10.50000000 W

PLW12 0.29166999 W

PLW13 0.14670999 W

F2 - Processing parameters

SI 32768

SF 100.6127585 MHz

WDW EM

SSB 0

LB 1.00 Hz

T T T T T T T T T T T g 0
PC 1.40

200 180 160 140 120 100 80 60 40 20 0 ppm

(R)-4-((Benzylthio)methyl)-6-methoxy-4-(4-methoxyphenyl)-2-phenyl-4 H-benzo[d][1,3]oxazine (3aj)
'H NMR (400 MHz, CDCl;, 24°C):

Current Data Parameters
NAME  vak-1230,1231,1233
EXPNO 64
PROCNO 1

8.212
8.194
7.487
7.464
7.445
7.428
7.313
7.304
7.291
7.268
7.246
7.217
6.895
6.889
6.874
6.868
6.808
6.786
6.574
6.568
3.592
3.559
3.349
1.603
-0.000

|

F2 - Acquisition Parameters
Date_ 20200906

Time 10.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDCI3
NS 16

MeO,
DS 2
SWH 8012.820 Hz
S FIDRES 0.122266 Hz
S AQ 4.0894465 sec
MeO RG 200.34
(0] DW 62.400 usec
P DE 6.50 usec
N TE 2959 K

D1 0.50000000 sec
TDO 1

CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec

PLW1 7.75000000 W
F2 - Processing parameters
|

SF 400.1300105 MHz
WDW EM

SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
@0 SOOI (| |o
© Q0O (WM (M AN~ = (O
< RIS = NS
~— ™ |0 |||+~ N[N
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

159.492
158.197
154.697
138.137
134.246
133.386
132.806
131.269
129.155
129.085
128.625
128.443
127.944
127.776
127.205
126.631
113.769
113.588
111.407

S

\

™\-83.720
77.479
77.161

Y

76.843

55659
55.386

——41.053
—37.952

T T T T T T
200 180 160 140 120 100

80

Current Data Parameters
NAME  vak-1230,1231,1233
7

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200906
Time 11.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 6540
SOLVENT CDCI3
NS 750
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 00.34
DW 20.800 usec
DE 6.50 usec
TE 296.2 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
32768

SF 100.6127556 MHz
WDW EM

0
1.00 Hz

0
1.40

(R)-4-((Benzylthio)methyl)-4-(4-fluorophenyl)-6-methoxy-2-phenyl-4 H-benzo|[d][1,3]oxazine (3ak)

'H NMR (400 MHz, CDCl;, 24°C):

DODTVD - ONNODOMN DLW I

DONN-—OROFT-—DOOITN—ORNODO

RERRIARAARANARRR R RR N

WONNNNNNNNNNNNNNGGOGO©
N, N

m%%
a§

6.886
6.546
3.776
3.636
3.603
3.582
3.548
3.383
3.347
3.339
3.303

}

i s\S/\Q
MeO X
(6]
Z
N
MJM
T T T T T T T T
10 9 8 7 6 5 4 3
'e) O[O ||| NI\K(N
< oIV o —|—|O
S Slolo|e|S <|o|S
oN <t NN m|N|N

Current Data Parameters
NAME  vak-1211.1244,1498
39

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20210302

Time 15.34

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 200.34

DW 62.400 usec

DE 6.50 usec

TE 297.

D1 0.50000000 sec

TDO 1
CHANNEL f1

SFO1 400.1320007 MHz

NUC1 1H

P1 15.70 usec

PLW1 7.75000000 W

F2 - Processing parameters
655.

SF 400.1300151 MHz
WDW EM

0
0.30 Hz
1.00
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BC{!H} NMR (100 MHz, CDCl;, 24°C):

Current Data Parameters
NAME  vak-1211.1212

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20200827
Time 11.35
INSTRUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540

TD
SOLVENT CDCI3
NS 256

DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 295.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRGJ[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
32768

SI
SF 100.6127565 MHz
i WDW EM
SSB 0
LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
°
19F NMR (470 MHz, CDCl,, 24°C):
w0 «© Current Data Parameters
o > NAME 19F-NMR
© < EXPNO 51
A © PROCNO 1
F2 - Acquisition Parameters
Date_ 211110
Time 16.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 13
SOLVENT CDCI3
NS 16
DS 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
AQ 0.5767168 sec
RG 202.34
DW 4.400 usec
DE 6.50 usec
TE -59.6 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
SFO1 470.5641349 MHz
NUC1 19F
P1 13.85 usec
PLW1 46.00000000 W
CHANNEL f2 ==:
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
F2 - Processing parameters
Sl 65536
SF 470.6125598 MHz
WDW EM
- SSB 0
LB 0.30 Hz
GB 0
T T T T T T T T T T T PC 1.00
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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(4R)-4-((Benzylsulfinyl)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (4):
"H NMR (400 MHz, CDCl;, 24°C):

NO-O-ANTTOONDNOU OO TOOTOO—NNDTANNNOLOSTONNN— WO
TANOVTONTODONNI—ODONITITONODORNNOUT - OST MO T © N N — K Current Data Parameters
TTOONNNNEYNNOMOONNNNNNNNT —«w == —00MmoMR QO NAME — vak-1482,1493
GOS0 NNNNNNNNNNNNNNNNNNNNNNNNNNGIGG G 000000000 ENpND 91

S S St Wt W s Wt W At Wt WUt N S
ee——) p— PROCNO 1
F2 - Acquisition Parameters
Date_ 20210222
Time 21.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
DW 62.400 usec
DE 6.50 usec
TE 297.5K
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1300404 MHz
WD! EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T \ \ \ T T T T T T
10 9 5 4 3 2 1 ppm
© cojo/ﬁoﬁﬁ\ow@ < (0[]
DIN|N|0(ON DD ©D|©O|~
=l =1 t=1t=]ls] Slo|o|e
—lolglolo |~ ool
°
13C{!H} NMR (100 MHz, CDCl, 24°C):
BB R PRI TR R R R Yot 0o
R BN NSO r-r BB OO R - OOO-OROY D~ NB N D Current Data Parameters
BB~ O OO BOWBPOBNMNOOUTF T 00— 0 ©© NAME  vak-1482,1493
LOVTOOOOANNNNANNNNANNTTTTNNOCMOGO DLW EXPNO
T T T T rCFrCFTErTFTErTFETFETFETETETETFECECErE NN NOOOLOLN PROCNO 1
k\w%"//'%/// F2 - Acquisition Parameters
Date_ 20210222
Time 2111
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD
SOLVENT CDCI3
NS 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 297.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL 2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127574 MHz
I ' WDW EM
‘ SSB 0
V LB 1.00 Hz
GB 0
T T T T T T T T T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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(R)-4-((Benzylsulfonyl)methyl)-6-methoxy-2,4-diphenyl-4 H-benzo[d][1,3]oxazine (5):
'H NMR (400 MHz, CDCl;, 24°C):

Current Data Parameters
NAME  vak-1482,1493
1

EXPNO 8

PROCNO 1

F2 - Acquisition Parameters

Date_ 20210210

Time 10.00

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG 2930

TD 65536

SOLVENT CDCI3

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 200.34

DW 62.400 usec

DE 6.50 usec

TE 297.0K

D1 0.50000000 sec

TDO 1
CHANNEL f1

SFO1 400.1320007 MHz

NUC1 1H

P1 15.70 usec
PLW1 7.75000000 W

F2 - Processing parameters
S| 65536

SF 400.1300092 MHz
EM

WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
— |- (o] ©fw]m
© =1\ —|%|®
°" =[NJIe|e el
- al=|= = o [<|m
13C{'H} NMR (100 MHz, CDCl,, 24°C):
9 39 .
32550828 BISBLoRS wvoa nwo Current Data Parameters
VAR NTRONOONRO- Y FOY ©®©
PO PPOOOONNOCOT T TR @M~ NAME  vak-1482,1493
DTOOANNNNNNNNNNT NNO NDW EXPNO 188
Frrrrrrrrrrrreree- NNN ODW PROCNO 1
\\\N/%/ \‘/ \ ’ / EZ - AchiSitiZ%%‘TSZr?[)nEters
ate
Time_ 10.06
Il\llnS1$RUM spect

PROBHD 5 mm PABBO BB-
PULPROG zgpg30
16540

TD
SOLVENT CDCI3
NS 256

DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
TE 297.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228289 MHz
NUC1 13C
P1 9.25 usec
PLW1 47.00000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2 7.75000000 W
PLW12 0.23583999 W
PLW13 0.11863000 W

F2 - Processing parameters
S| 32768

SF 100.6127564 MHz
| WDW EM

| I ‘ SSB 0
| " LB 1.00 Hz

T T T T T GB 0

PC 1.40

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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(R)-4-(4-(Tert-butyl)phenyl)-6-methoxy-2-phenyl-4-((phenylsulfinyl)methyl)-4 H-

benzo[d][1,3]oxazine
'H NMR (400 MHz, CDCl;, 24°C):

o
~
w
N

10 1 ppm
~(©]o ™~
N1 ~|S
wI= < NI
ool ~lo
13, 1 °
C{!H} NMR (100 MHz, CDCl;, 24°C):
N OOTOOLTNDOONDNNDNDONTNOL DD N ©
CANNOITNOOOINDLOTARVONTIDVOOANNNVDONOD-NNNO IO O©T T
OINOTOONTN - ITNTOONOANKATANINNO-"-OONOODONND
BB WONNNT - DDOONNNNBBBOLTTLTON e RRIL T RN DO OOMNN
DOOLTNONOOOOANANNNNANNNNNANNT T - NNO-OBWY Y ©
FrE e rrrrrrrr e rrr et r -0 ONNN N RO ®®® o™

——ee————

Bu
Q-
MeO X o e}
Z
N
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters
5 NAI

VAK-1531

EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210617

Time 13.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 32768
SOLVENT CDCI3
NS 32

DS 2

SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 79.04

DW 50.000 usec
DE 6.50 usec
TE 303.1K

D1 0.50000000 sec
TDO 1

CHANNEL 1

SFO1 500.1525008 MHz
NUC1 1H

P1 11.75 usec
PLW1 15.30000019 W
F2 - Processing parameters
S| 65536

SF 500.1500518 MHz
EM

0

LB 0.30 Hz
0

PC 1.00

Current Data Parameters
VAK-1531
5

PROCNO 1

Date

PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 20480
SOLVENT CDCI3

NS 512

DS

4
SWH 29761.904 Hz
FIDRES 1.453218 Hz
A

Q 0.3440640 sec
RG 202.34
DW 16.800 usec
DE 6.50 usec
TE 303.9K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1

SFO1 125.7753932 MHz
NUC1 13C
P1 10.20 usec
PLW1 103.00000000 W

CHANNEL f2

SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W

F2 - Processing parameters
SI 32768

SF 125.7628012 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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(R)-4-(4-(Tert-butyl)phenyl)-6-methoxy-2-phenyl-4 H-benzo|[d][1,3]oxazin-4-yl)(phenylthio)methyl

acetate (6)
'H NMR (400 MHz, CDCl;, 24°C):

NONDNOONNTOONVATNDO-OLTALTOOOM—VOITOANNTADON OIS TS
VONONTODONT-TONDITITOONNNT-—TOOODOTOANNOONOD OO S v O S Current Data Parameters
CTEOOENETOOONNNNNNNNNNNNN T oo e e o000 O~OQ@N . I N VAK-1539
WO ONNNNNNNNNNNNNNNNNNNNNNNNNNNNNGGOGO®® -« <« oo 36
e et == BROCNO )
e — N\
F2 - Acquisition Parameters
Date_ 20210628
Time 16.44
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 32768
SOLVENT CDCI3
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.305176 Hz
AQ 1.6384000 sec
RG 89.12
DW 50.000 usec
DE 6.50 usec
TE .
D1 0.50000000 sec
TDO 1
CHANNEL f1
SFO1 500.1525008 MHz
NUC1 1H
P1 11.75 usec
PLW1 15.30000019 W
F2 - Processing parameters
S| 65536
SF 500.1500520 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I "
T T \ \ T T T T T T T
10 9 6 5 4 3 2 1 ppm
‘—Fﬁvm@ww o|o NN (ot
—[INNN|OF|0|0 ~|© e Nt=)
™| |v|o|<|NI~ <O o|S —[O||N|+=
ol lwlmlolvi—alc ailes olaillolo
°
BC{TH} NMR (100 MHz, CDCl;, 24°C):
NNODOOWTONMTOONONTODTONOON—NO
CTOMOORNRATROOLANOITI T NN -—ONDPAINOVCONOTQOMONNT ®DDW  Cyrrent Data Parameters
MOOMEONT—OOUTMNMONTITIOORNTONANANNNNNODETND- OO0 MO
PORENOBRONNNTDBBOBNGCOCOOVBVBTIT = RNROILT AN QOO N E -
OCLLLWONMNONOMNOANNNNNNNNNNNT - -NOBONNOBY Y~ 0o EXPNO 37
I i CrErFrTFrEFEFEFCEFCEFCECFCCCTOOOONNNOOYOOANN PROCNO 1

e e———————

F2 - Acquisition Parameters
0210628

Date
Time 16.50
INSTRUM spec
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 20480
SOLVENT CDCI3
NS 160
DS 4
SWH 29761.904 Hz
FIDRES 1.453218 Hz
AQ 0.3440640 sec
RG 202.34
DW 16.800 usec
DE 6.50 usec
TE 303.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 125.7753932 MHz
NUC1 13C
P1 10.20 usec
PLW1 103.00000000 W
CHANNEL f2
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W
F2 - Processing parameters
Sl 32768
SF 125.7628000 MHz
WDW EM
SSB
LB 1.00 Hz
T T T T T g 9
PC 1.40

T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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(R)-N-(2-(2-(Benzylthio)-1-hydroxy-1-phenylethyl)-4-methoxyphenyl)benzamide (7)
"H NMR (400 MHz, CDCl;, 24°C):

TO- OOV COND-OTONNTOUNNID DOODO®

VLN CTDTCONVOODNNTNNOONIONTOITR D Current Data Parameters
OANETEILTOOOANNNNNNN-=—ONRRRNN O N VAK-1534
ONNNNNNNNNNNNNNNNNNNG GG GO0 00 EXPNO 14

e\ ————————— PROCNO 1

F2 - Acquisition Parameters
210626

Date_
Time 19. 38 h
INSTRUM
PROBHD Z129392 0001 (
PULPROG 2930
TD 65536
Ph ~\S/\ Ph SOLVENT cDCI3
o & gg 16
- OH SWH 8012.820 Hz
FIDRES 0.244532 Hz
NH AQ 4.0894465 sec
RG 153.1
DW 62.400 usec
DE 6.50 usec
Ph o TE 298.6 K
D1 0.50000000 sec
TDO
SFO1 400.1320007 MHz
NUC1 1H
P1 15.00 usec
PLW1 10.50000000 W
F2 - Processing parameters
SI 65536
SF 400.1300092 MHz
WD EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

© ﬁﬁﬁo NI=IES o<
DN|O = |D|O|0|D (0 S|—
S| = |N|N|N|N ||| S|+
—l=lm Nl == o<
°
13C{!H} NMR (100 MHz, CDCl, 24°C):
ESCE8RERIICRS3ILCB28 vy wow 0 o Current Data Parameters
CHOMT-ANMOONOONODON-TNOT TN O =}
BEBE SIS NE8RNNNESEeI0006 8 Expro
T rTrrrrrrTrrr T T r s s NNNN O 2] PROCNO 1
\\\”\\Mﬂ%// \ﬂ% ‘ ‘ F2- Acqulsmon Parameters
Date 210626
Time 19.44 h
INSTRUM spect
PROBHD Z129392_( 0001 (
PULPROG 2gpg30
TD 16540
Ph, — S/\ Ph SOLVENT coci3
PN s
-
OH SWH 24038461 Hz
FIDRES 2.906706 Hz
NH AQ 0.3440320 sec
RG 200.34
DW 20.800 usec
DE 6.50 usec
Ph o TE 299.1 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
SFO1 100.6228289 MHz
NUC1 13C
P1 10.00 usec
PLW1 47.00000000 W
SFC():Z 400. 1316005 MHz
NU!
CPDPRG[2 wallz16
PCPD2 90.00 usec
PLW2 10.50000000 W
PLW12 0.29166999 W
PLW13 0.14670999 W
F2 - Processing parameters
Sl 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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6-Methoxy-2,4-diphenyl-4-((phenylselanyl)methyl)-4 H-benzo[d][1,3]oxazine:
'H NMR (400 MHz, CDCl;, 24°C):

NDONDPOCVORTONONVDTO-TONAVNDONNLT =T OND 8
OFNDONNOFTNT-—OONOOWOONNDLITNODNDOW® OO Y — — O LW S Current Data Parameters
AONOAONOONNNT ST mO0O0QQOQQO@NMNMNINID QMM Q© 5 NAME vak-1671-73
NNNNNNNNNNNNNNNNNNNNNNGOGOGOGOM®®M®O < EXPNO 7
r%%ﬁw% PROCNO 1
F2 - Acquisition Parameters
Date_ 20211102
Time 13.34
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 32768
SOLVENT CDCI3
NS 32
Se DS 2
MeO SWH 10000.000 Hz
o FIDRES ~ 0.305176 Hz
AQ 1.6384000 sec
= RG 71.49
N DW 50,000 usec
DE 6.50 usec
TE 298.3K
D1 0.50000000 sec
TDI 1
SFO1 500.1525008 MHz
NUC1 1H
P1 11.75 usec
PLW1 15.30000019 W
F2 - Processing parameters
Sl 65536
SF 500.1500628 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
) e '
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
(< ﬁo (A c»ﬂ ~|co
K|~ |O|0|0|= (S -|o
Qe=ee@e|e bl
~ | INI=les o=+ il
°
BC{TH} NMR (100 MHz, CDCl;, 24°C):
BR2NRIEICEIRNE2BIV 8o -vo0w 0
NENNSINSTRNBOIRARERSITES 2 o Current Data Parameters
BTN AANC-PBBBONNGOHB = QLT © s vak-1671-
LOUFTONOONOANNNNNNNNNT—ONNO 10 [} EXPNO 8
T rTrrTrrrrrTrrTrrrrTsrTrrTsrrsrsre s 0OMNNMNN WO 32) PROCNO 1
\\H\&WW%/ / W ‘ ‘ F2 - Acquisition Parameters
Date_ 20211102
Time 13.39
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG 29pg30

D 20480
SOLVENT CDCI3
NS 128
Se DS 1
MeO SWH 29761.904 Hz
O FIDRES 1.453218 Hz
AQ 0.3440640 sec
N/ RG 202.34

DW 16.800 usec
DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

== CHANNEL f1 ===
SFO1 125.7753932 MHz
NUC1 13C
P1 10.20 usec
PLW1 103.00000000 W

= CHANNEL f2 ===
SFO2 500.1520006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec

PLW2 15.30000019 W
PLW12 0.39658999 W
PLW13 0.19948000 W

F2 - Processing parameters
Sl 32768

SF 125.7628070 MHz
WDW EM

ssB 0
i 1.00 Hz
T T T T T s 0
PC 140

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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14. HPLC Chromatogram of isolated compounds
HPLC Chromatogram of compound 3a

Chromatogram
mAU
| n IPDA Multi 1 254nm,4nm)
| %
504 B
: o
i /’Q /8
9 MeO ‘ N 0
1 N \rql\
1 A
254 Flow rate: 1 mL/min
] Mobile Phase: 15% 'PrOH/hexane
Column: CHIRALPAK IG
0 AW m_,-J_\
I s o e e o e IR S p e e e e N B B e e e o e e
0 10 20 30 40 50 60
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1|RT:8.455 8.455 16911 49.617 60700 60.619
2|RT:12.736 12.736 34153 50.383 39434 39.381
Total 2251064 100.000 100134 100.000
Chromatogram
mAU
] = 1PDA Multi 1 254nm.4nm|
. =
300+
200+
- Flow rate: 1 mL/min
< Mobile Phase: 15% ‘PrOH/hexane
100 2 Column: CHIRALPAK |G
4 (=}
. S
N o JA\
e e e o e B m e e e o e L E e e e e o L e L s s |
0 5 10 15 20 25 30 35
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Arca% Height Height%
1|/RT:8.631 8.631 6876608 4.805 362884 89.023
2 |RT:12.969 12.969 1232135 5.195 447460 10.977
Totall 8108743 100.000 407630 100.000
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HPLC Chromatogram of compound 3b

Chromatogram
mAU

IPDA Multi 1 254mmm, 4

22,685

g
?
24638

J 2

1 e

i N
OMe

Flow rate: 0.4 mL/min
1 Mobile phase: 15% {'PrOH/Hexane)/0.1% Diethylamine
E Caolumn: CHIRALPAK 1G

0 5 10 15 20 23 30 35 40 43
min
Peak Table
FDAChI 234nm i
Peak# Name Rel. Time Area Areay Heiphi Height%s
1 |[RT:22 685 22685 24327028 50.606 559789 56,565
2 [RT:24.638 24.638 23743947 49.394 429853 43433
Total 48070475 100,000 989042 100.000
Chromatogram
mAU
4 S 1PDA Multi 1 254nm,4nm|
1000 &
o~
7 o
750+
] ~o0
500 0 z
] 3 OMe
5 Flow rate: 0.4 mL/min
T Mobile Phase: 15% 'PrOH/hexane/0.1%diethylamine
250—_ Column: CHIRALPAK IG
0
T T T T T | T T T T I T T T T | T T T T I T T T T | T T T T I T T
0 10 20 30 40 50 60
min
Peak Table
DA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1|RT:22.720 22.720 44968378 75.449 1003685 74414
2 |RT:24.257 24.257 4632856 24.551 345098 25.586
Total 59601234 100.000 1348784 100.000
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HPLC Chromatogram of compound 3¢

Chromatogram
mAU
= IPDA Multi 1 254nm 4nn
=
K O
b w BzO
| & @ o
k=
P
250 N
— Flow rate: 1.0 mL/min
i Mobile phase: 99.9% MeOH/D.1% Diethylamine
Column: CHIRALPAK IG
0_
LI B e i B s s e s B B B M L e s e e e e e
0.0 25 5.0 T.5 10.0 12.5 15.0 17.5 2000 22.5 250
min
Peak Table
PDAChIL 254nm )
Peak# Name Ret. Time Arca Area%n Height Heights
1 |[RT:7.480 7480 16691725 51,102 612305 70,125
2 |RT9.735 9.735 15971785 48.898 260852 20875
Totall 32663511 100.000 873157 100.000
Chromatogram
mAL
1 = IPDA Multi 1 254nm,4nm
1 & &
- - wy
i =N
] O
100+
504 Flow rate: 1.0 mL/min
b Mobile phase: 99.9% MeOH/0.1% Diethylamine
b Column: CHIRALPAK 1G
PN I WOV WO VA
T L —T T T T T T T T
0 5 10 15 20 25
min
Peak Table
PDACRHL 234nm _— I ) _ _ R —
Peak# Name Ret. Time Area Arcay Height Height%
1 |RT:7,289 7.289 4421424 30,140 #2092 53602
2 |RT.9.507 9.507 10248283 09,860 57022 46,398
Totall 14669707 100.000 339713 100.000
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HPLC Chromatogram of compound 3d

Chromatogram
mAU

IPDA Multi 1 2540um, 4y

3612

-
6.807
e
A
=

250+
1 Flow rate: 1.0 mL/min
1 ' Mabile phase: 99.9% MeOH/ 0.1% Diethyamine
4 , Column: CHIRALPAK |G
0_
L e e o e s e S N N N e e e e S e |
0.0 2.5 3.0 1.5 1000 12.5 15.0 17.5 2000 225 250 27.5
min
Peak Table
PDAChI 254nm )
Peak# MName Bet. Time Area Arcas Height Height
| |RT:5.612 5.612 7990215 50,609 629599 6B 477
2 [RT:6.807 6.807 TT9TEH) 49.391 289826 31.523
Total 15788135 100.000 919425 100000
Chromatogram
mAL
& IPDA Multi 1 254 num, dnaw
] A
2000+
1000
| E Flow rate: 1.0 mL/min
1 g Mobile phase: 99.9% MeOH/0.1% Diethylamine
1 j\ Column: CHIRALPAK IG
I k N
e S e L e S e B e e e B e N B s m s m e s S
0 3 10 15 20 25
min
Peak Table
PDACHL 254nm
Peak# Mame Ret. Time Area Arca% Height Height%
1 |RT:5.549 5,549 37074067 80415 2828991 B7.603
2 |RT:6.657 0057 9029129 19,585 400338 12,397
Total 4610319 100,000 3229349 100.000
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HPLC Chromatogram of compound 3e

Chromatogram
mAU
| o TPDA Mulli 1 254nm, dnn
| "
Q.
| s
] s O °
m‘ ~
] @ cl N
2350+
b Flow rate: 1.0 mL/min
B Mobile phase: 99.9% MeOH/ 0.1% Diethyamine
i Column: CHIRALPAK I1G
o vl
LI e e e e e B e OIS e s
0.0 15 30 D 10.0 12.5 15.00 17.5 2000 225 25.0 27.5
min
Peak Table
PDAChHI 254nm
Peak# MName Ret. Time Arca Arcatin Heighit Height %
1 RT:5.612 5612 TE16410 50,059 623980 GR284
2 [RT:6.807 6.807 7797920 49,941 289826 3716
Total 15614330 100.000 913806 100000
Chromatogram
mAU
2500_' é 1PDA Multi 1 254nm,4nm|
] "
2000
1500
1000
1 Flow rate: 1 mL/min
T Mobile Phase: 99.9% MeQOH/0.1%Diethylamine
] & Column: CHIRALPAK IG
~
500+ v}
T T T | T T T T I T T T T | T T T T I T T T T I T T T T | T T T T I T T T T | T T T T | T T T T |
0.0 2.5, 5.0 1.5 10.0 12.5 15.0 17.5 20.0 22.5
min
Peak Table
PDA Chl 254nm
Pcak# Name Ret. Time Arca Arca% Height Height%
1 RT:5.601 5.601 34392140 77612 2495307 86.319
2 |RT:6.778 6.778 9920797 22.388 395505 3.681
Total 44312937 100.000 2890812 100.000




HPLC Chromatogram of compound 3f

Chromatogram

mAU
J [ 1PDA Multi 1 254nm_4nm|
1 2
400+
300 o SQ
] 51 Meoﬁ(;
- = o
k - N
200 m
k Me
1 Flow rate: 1 mL/min
] Mobile Phase: 15% ‘PrOH/hexane
100+ Column: CHIRALPAK IG
o —— k /\
1 T T T T l l T T T T I T T T I T T T I T T T T I T T T T
0 5 10 15 20 25 30
min
Peak Table
DA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1/RT:9.813 9.813 9936507 48.833 448979 67.877
2 |RT:19.520 19.520 10411381 51.167 212478 32.123
Total 20347888 100.000 661456 100.000
Chromatogram
mAU
25004 E 1IPDA Multi 1 254nm, 4nmy
] =
2000} Q
] —
1500 o
] /)\©\
E N
] M
1000—_ Flow rate: 1 mL/min ¢
4 Mobile Phase: 15% 'PrOH/hexane
] a Column: CHIRALPAK IG
500 =
; A /\
T T T T I I T T T T I T T T I T T T I T T T T I T T T
0 5 10 15 20 25 30
min
Peak Table
DA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1/ RT:9.532 9.532 55521549 80.026 2491191 88.583
2 |RT:18.825 18.825 13858155 9.974 321086 11.417
Total 69379705 100.000 2812278 100.000
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HPLC Chromatogram of compound 3g

Chromatogram
mAU
40004 ﬁ 1PDA Multi 1 254nm, 4nn
] |5
1 -
h ]
) i )
- 5
b MeQ
J 0]
2000~ =
b N
T N02
1000+ Flow rate: 0.4 mL/min
E Mabile phase: 89.9% MeOH/0.1% Diethylamine
b Column: CHIRALPAK 1G
C- P
LN e s B e e e e B e e e e
0 ] 10 15 20 25 30 35 40 435 kll] 35
min
Peak Table
PDAChHI 234nm
Peakd# Mamge Rel Time Area Area%h Height Height%s
1 |RT:20.859 20,859 23182979 49871 3306158 55,098
2 |RT:22.635 22.635 23821672 50.129 2629682 44302
Total 2470040652 100000 3935840 100.000
Chromatogram
mAU
] = 1PDA Multi 1 254 nm, 4n
1 2
750+
500+
4 o NOy
250+ o Flow rate: 0.4 mL/min
1 =~ Maobile phase: 99.9% MeOH/0.1% Diethylamine
1 Column: CHIRALPAK |G
)
LI B e e e e B e B e e B LA B e e s ey L I e e s e e s e e
0 5 10 15 20 25 30 35 40 45 50
fin
Peak Table
PDACh] 254nm
Peak# Name: Ret. Time Arca Arca%h Heighi Height%
1 RT:20.401 20,401 39144774 84,205 B85 16 85,524
2 [RT:22.282 22.283 7342935 15,795 50389 14476
Total 4648770 100,000 1038905 100,000
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HPLC Chromatogram of compound 3h

Chromatogram
mAU
. % 1PDA Multi 1 254nm,4nmy
125 gg u nm,
] wi
100 Et\[/ Q
] y A s
754 GO@\/(O
: : 0
%0
g )
50+ Le Flow rate: 1 mL/min
] Mabile Phase: 99.9% MeOH/0.1%Diethylamine
N Column: CHIRALPAK IG
25
~
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.0 2.5 5.0 1.5 10.0 12.5 15.0 17.5 20.0 225
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1|RT:5.888 5.888 2110270 50.854 12522 73.909
2 |[RT:7.388 7.388 2039375 49.146 44204 26.091
Total| 4149645 100.000 169424 100.000
Chromatogram
mAU
500— ® 1PDA Multi 1 254nm, 4nm)|
! R
400
300
i o
o~
. N
i v
200 Flow rate: 1 mL/min
] Mobile Phase: 99.9% MeOH/0.1%Diethylamine
i Column: CHIRALPAK IG
100
0_
T T T T T | T T I T | T T T T I T T T T I T T | T T T T I T T T T | T T T T I T T T T |
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0 225
min
Peak Table
DA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1|/RT:5.923 5923 3576486 14.979 203301 29.708
2 |RT:7.258 7.258 20300483 85.021 481027 70.292
Total 23876969 100.000 684328 100.000




HPLC Chromatogram of compound 3i

Chromatogram
mAU
i [ IPDA Multi 1 254nm,4nm|
1 b
500
] Bu,_ a
f‘l }i: ;.:_,,
. A s
M |
| GO\Ej o
4 = ‘N/ S
“ \
250+ o =
o Flow rate: 1 mL/min
1 Mobile Phase: 99.9% MeOH/0.1%Diethylamine
Column: CHIRALPAK IG
0_
T T T T I T T T T I T T 7T T | T T T T I T T T T I T T T T | T T T T '| T T T T I T T T T [ T T T T | T T T
0.0 2.5 5.0 TS 10.0 12.5 15.0 175 20.0 22.5 25.0
min
Peak Table
PDAChl 254nm
Peak# Name Ret. Time Arca Arca% Height Height%
1[RT:5.547 5.547 11073892 51.111 579174 74.664
2 |RT:6.865 6.865 10592258 48.889 196535 25336
Total 21666150 100.000 775709 100.000
Chromatogram
mAU
1 a IPDA Multi 1 254nm,4nm|
. O
750 -~
7 Bu (\f__\'{s
] T o~
500 Mo S °
J N \(X 0
el P
- ; N
_ 2 ﬁ
4 Flow rate: 1 mL/min
2504 Mobile Phase: 99.9% MeOH/0.1%Diethylamine
i Column: CHIRALPAK I1G
0
T T T T I T T T T I T T T T I T T T T I T T T T I T T I T T T T I T T T T I T T T T I T T T T |
0.0 25 5.0 1.5 10.0 125 15.0 17.5 20.0 22,5
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1 RT:5.516 5.516 5946273 12,986 316453 28.064
2 |RT:6.665 6.665 39843659 87.014 811155 71.936
Total 45789932 100.000 1127608 100.000
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HPLC Chromatogram of compound 3j

Chromatogram
mAU
J S 1PDrA Multi 1 254nm, dnm
- 2
300+ -
i MeO
| 0
. = & S
200-] = Me O 0
1 p
B M
1004 Hcmf rate : 0.6 an’m:u'l .
J Mobile phase; 15% PrOH/Hex
7 Column: CHIRALPAK |G
c 1 —
LU s s B HN B S S e m e S S S S S S B S S S S ey S S S S S B S S p |
0 10 15 20 25 30 35
min
Peak Table
PDAChH] 254nm
Peakit Namge Ret. Time Arca Arca¥n Height Height Y
1 | RT;10.840 10,840 7849557 50,634 335401 62887
2 |RT:16.154 16154 7633005 49.366 197934 37113
Total 15502621 100.000 533330 100.000
Chromatogram
mAU
) K 1PDA Multi 1 254nm. 4nm)|
4 <
500 Q
250+ Flow rate: 1.0 mL/min
p 5 Mobile Phase: 15% ‘PrOH/hexane
i ~ Column: CHIRALPAK IG
L e L e e e e e e e L s e e S e e e e e B e e NI s s
0 5 10 15 20 25 30 35 40
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Area% Height | Height%
1 /RT:11.699 1.699 18422151 79.082 625158 83.024
2 |RT:17.497 7.497 4872743 20918 127827 16.976
Total 23294894 100.000 752984 100.000
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HPLC Chromatogram of compound 3k

Chromatogram
mAL

IPDA Multi 1 254nm_4nm

. F 1
100+ 2
O :
=4
1 3
7 Me
eC o
S0+ =
i M
7 Flow rate: 1.0 mL/min
] Mobile phase: 0.8% PrOH/Hex
J Column:; CHIRALPAK IG
-50
L e e e e ESLA S mes S s S p e e e e e e B L e s e e
0 10 20 30 40 30 60 T0
min
Peak Table
PDACRKI 254nm
Peakit Name Ret. Time Arca Arcath Height Height%
1 |RT:35.532 35,532 36035440 50,056 GO0 ST.8353
2 [RT:49.362 49.362 35954340 49,944 16840 42,147
Total 71989787 100,000 277221 100,000
Chromatogram
mAU
50 Q2 1PDA Multi 1 254nm.4nm
. o
3
| MeO
25+

Flow rate: 1 mU/min
b Mobile Phase: 0.8% 'PrOH/hexane
Column: CHIRALPAK OD

0 10 20 30 40 50 60
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Arca% Height Height%
1 |RT:33.577 33.577 3425877 27.798 25398 31.763
2 |[RT:40.363 40.363 8898381 72.202 54564 68.237
Total 12324258 100.000 79962 100.000
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HPLC Chromatogram of compound 31

Chromatogram
mAU
J = 1PDA Multi 1 254nm, 4
] 2
300+ o
=] Olle
N "y !
. 2 )=
)
200 &
b =
| | )
g Flow rate: 1.0 mLfmin
100 Mabile phase: 10% PrOHhexana
T Column: CHIRALPAK 1G
0___;“"\.___,.;\_.._
T L T T T T T T T T T T T T T
0 o 10 15 20 23 30 35
min
Peak Table
FDAChI 254nm
Peak# Name Ret. Time Arca Arca®h Heaght Height%
| [RT:10.840 10.840 7849557 50.634 335401 62887
2|RT 16615 16615 7633063 49.306 197934 37.113
Total 15502621 100.000 533336 100,000 |
Chromatogram
mAU
250+ = IPDA Multi 1 254nm.4nr
] 2
200
1504
100-]
b Flow rate: 1.0 mL/min
] Mobile phase: 10% PrOH/hexane
A — Column: CHIRALPAK IG
50+ a
] o
ol M N N\
—T — T — T T T T T T — 7T T T T T
0 5 10 15 20 25 30
min
Peak Table
PDA Chl 254nm
Peak# Name Rel. Time Arca Arca% Height Height%
1 RT:9.931 9.931 7283700 88.405 242462 91.679
2 |RT:15.021 15.021 955348 11.595 22006 321
Total 8239047 100.000 264468 | 100.000

136



HPLC Chromatogram of compound 3m

Chromatogram
mAL
4 o IPDA Multi 1 254 nm, 4nm
Lo
750+ O Q
- — S
= Me
i MeO
] o ¢ 0
500—_ NZ
E Flow rate: 0.5 mL/imin
o Mobile phase: 100% MeOH
250+ Column: CHIRALPAK IG
0—
LU e e B S S R IS S S B e s s e ey s e e M s e B B R s s S e ey s s s S e
0 3 10 15 20 25 30 35 40 45
min
Peak Table
PDACh] 254nm )
Peak# Name Ret. Time Area Arean Height Heighta
1 |RT;11,293 11,293 24681892 49915 927969 64,609
2 [RT:12.871 12.871 24765881 50.085 508325 35.391
Total 49447773 100.000 1436294 100.000
Chromatogram
mAU
q ) "1 25dnim
20004 g 1PDA Multi 1 254nm, 4nar
1500 -“-SE ;
] Me
MeO
] (o]
- i
1000 N
1 Flow rate: 0.% mL/min
1 " Maobile phase. 100% MeOH
5004 % Column: CHIRALPAK I1G
(b
T | ESRLE S B S e s S S S S S B e S S S S S B B S S s p
] 5 10 15 20 25 30 35
min
Peak Table
PDAChHI 254nm
Peak# Name Ret. Time Areq Arca%h Height Height%s
1 |RT:11.266 1,266 53565417 2591 2006812 86,944
2 |RT:12.895 2.895 11291118 7409 301348 13.056
Total 64856535 100.000 2308161 100.000
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HPLC Chromatogram of compound 3n

Chromatogram
mAU
J = IPDA Multi 1 254nm, 4
4 e
1000+ o
| Ci Q
T50H Br
MeO
] L1
o o
1 3 Vig
500+ 3G
] Flow rate: 1.0 mL/min
p Mobile phase: 100% MeOH
b Column: CHIRALPAK IG
250
0—
T | L L L N NN B B B NN B B B N BN N B B RN A B N B BN B B S N B B B B I B B R |
0.0 2.5 5.0 1.5 10.0 12.5 15.0 17.5 200 22.5
min
Peak Table
PDAChHI] 254nm )
Peakit Name Ret. Time Arca Areas Height Height%a
1 |RT:5.611 5611 18164252 50,347 106836 69,949
2 |RT:6.638 6.038 17913689 49.653 45897 30.051
Total 36077941 100.000 152734 100.000
Chromatogram
mAU
- 2 1PDA Multi 1 254nm, 4nr
: :2
500
B BEr
250+
- Flow rate: 1.0 mL/min
7 z Meobile phase: 100% MeOH
i g Column: CHIRALPAK 1G
( S W N
LA S s S S ey e S S S S e S S S SSL AL S S S S e S S e S e m e s
0.0 25 5.0 15 10.0 12.5 15.0 L5 200
min
Peak Table
PDACH] 254nm
Peaki# Name Ret. Time Arca Arcan Height Height's
1 |RT;5.579 5,579 9338279 69,644 578757 82168
2 [RT:6.608 0.608 4065908 30,356 125603 17.832
Total 13394187 100.000 704362 100.000
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HPLC Chromatogram of compound 30

Chromatogram
mAU
1004 o 1PDA Multi 1 254nm,4nm
] 1=
] g
200~ O 5/_©
1 Me
| e i o
- e
i M
100+
4 Flow rate: 0.6 mL/min
J Maobile phase: 89% MeOH/0.1% Diethylamine
4 Column: CHIRALPAK |1G
0
L e s e e e e B e s s e e e e s e B s s ey e s e
0.0 25 50 7.5 10.0 12.5 15.0 17.5 2000 225
min
Peak Table
PDAChI 254nm
Peak# Name Rel. Time Area Area% Height Height%
1 RT:9.822 9822 5773160 50,882 282391 58.329
2RT:11.101 11101 5573035 49,118 2001743 41671
Total 11346195 100.000 484134 100000
Chromatogram
mAU
g A, IPDA Mulii 1 254nm_4nm)
750 =
500 S :
T Flow rate: 0.6 mL/min
250 Mobile phase: 99.9% MeOH/0.1% diethylamine
g Column: CHIRALPAK IG
E =+
i =)
=1
- =
0
L e B e e B L s B B S B B B S S B e B B B B s
0.0 2.5 5.0 -] 10.0 12.5 15.0 17.5 20.0
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1 | RT:9.435 9.435 17759975 91.959 830776 93.107
2 |RT:10.604 10.604 1552858 8.041 61508 6.893
Total 19312833 100.000 | 892284 100.000
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HPLC Chromatogram of compound 3p

Chromatogram

mAL
154 Fad IPDA Multi 1 254nm_4nm
k =
| Cl .
s/‘Q
ey MeO
J e &
] = =
i ) N
5]
g Flow rate: 0.6 mL/min
E Mabile phase: 99.9% MeOH/0.1% Diethylamine
1 Column: CHIRALPAK IG
U_
-5+
LI S s e S s BN Sy e e e e s e e e e s s e e
0 5 10 15 20 25 30 i5 40 43
fin
Peak Table
PDACHL 254nm S I : : S . S —
Peak# Namge Ret. Time Area Arca% Height Height%
| |RT: 11,278 11,278 437163 50,497 14397 GU413
2 [RT:13.006 13.006 428550 49,503 [REE] 30.587
Total 63713 100,000 20742 100,000
Chromatogram
mAL
1 IPDA Multi 1 254nm 4nmn
400+
3004 /‘QMe
1 25
2004
100=
(;- A
1 T T T T T T T T T T T T T T T T T T T T T T T | T T T T T T T T T T T T
0 5 10 15 20 25 30 i3

min

Peak Table

PDACRKL 254nm

Peakidt Naine Ret. Tiine Area Area¥h Height | Height%
1 |RT;11,784 1.784 12858898 87.023 423954 BT.RG6
2 [RT:13.506 3.500 1917539 12,877 38540 12.134
Total 14776457 100.000 482501 100.000
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HPLC Chromatogram of compound 3q

Chromatogram
mAU
1 1PDA Multi 1 254 num, 4y
1004
O~
i s
75+ MaO
] ¢ 0
- e
A N
S0
1 Flow rate: 0.6 mL/min
] Mobile phase: 100% MeOH
25+ Column: CHIRALPAK IG
0_
T rrr-rr-rrrrr T T T T T T T T T
0 5 10 15 20 25 30 35 40 45
min
Peak Table
PDACKL 254nm
Peakit MName Ret. Time Arca Arca% Height Height%s
1 |[RT;10.640 0.640 2519917 49,126 43806 75367
2 |[RT:16.373 6,373 2609606 50874 27391 24,633
Total| 5129523 100,000 111197 100,000
Chromatogram
mAL
b = 1PDA Multi 1 254 num, 4
] s
1500+
E 5
1000+
1 Flow rate: 0.6 mL/min
500 Maobile phase: 100% MeQOH
7 % Column: CHIRALPAK IG
1 s
o /\
—TTT T NI B S s S e e e e s e e e s S S e B B L e s e e
0 5 10 15 20 25 30 35 40 45 50
min
Peak Table
PDAChH] 234nm )
Peak# Name Ret. Time Arca Area%h Heighit Height%
1 [RT:10.504 0.504 57172062 85949 1735880 93,587
2 [RT:16.289 6.289 9346860 14.051 1189359 6413
Total 66518922 100.000 1854840 100.000
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HPLC Chromatogram of compound 3r

Chromatogram
mAU

1PDA Multi 1 254nm, 4nn

15402

Uh
(=1
¢ T
19.338
o,
0
=

250
1 Flow rate: 0.6 mL/min
o ' Mobile phase: 100% MeOH
| J Column: CHIRALPAK IG
I PRI g, NS
LN B e e m s s i mol e S B Sy BN S BN S D NN BN B R B BN B BN S Eae S PR R R E
0 10 20 30 40 50 6l 70
1min
Peak Table
PDACHI 254nm ; : S
Peakit Name Ret. Time Arca Arca® Height Height
1 |[RT:15.402 5.402 32116949 50,538 61967 70401
2 |RT:19.338 9.338 31433607 49462 26053 29.599
Total 63330556 100.000 88020 100.000
Chromatogram

IPDA Multi 1 254, 4nn

Flow rate: 0.6 mL/min
Mobile phase: 100% MeOH
Column: CHIRALPAK IG

|
0 3 10 15 20 25 30 35 40 45

min
Peak Table
PDAChl 234nm )
Peak#t Namge Ret. Time Arca Arca¥n Height Height'%
1 |[RT:15.454 5454 20100847 2511 420420 21,193
2 [RT:19.174 9174 140565305 7489 1563345 78.807
Totall 160666152 100,000 1983763 100,000
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HPLC Chromatogram of compound 3s

Clhromatog ram
mALl
15+ ® TPDA Mults 1 254, 4n
- o]
10— O
] ﬁ Mal ¥
] pc 0 Me
54 e
J M
N k
=5
L e e e e e e S e B B e e s S e e e e B e s e R s B e e
L L} 10 15 n 25 0 35 40 45
min
Peak Table
POACK]L 234nm
| & | Mame Rel, Time Arca Arcath Heigh Heighl %
1 RT:10.278 11.X75 437163 0497 14397 itk VK]
2 RTI4.520 14521 428550 19,503 6344 30587
“Total B63713 100, CHD 20742 L0 Ok
Chromatogram
mAU
1 b+ IPDA Multi 1 254 nm,
2004 =
. .:=5@
150+ - e
100+
7 Flow rate: 0.6 mL/min
] Maobile phase: 89.9% MeOH/0.1% Diethylamine
B Column: CHIRALPAK |G
50— E
- Wi
g =
- 1
o] J L AN
1 T T T T | T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 3 10 15 20 30 35 40 45
fin
Peak Table
FDACHI 2534nm
Pcak# Name Ret. Time Area Area%h Height Height%
| [RT:11.134 34 5923825 91,730 221941 94,920
2 |RT:14.450 4450 534088 8,270 11863 3074
Total 0437914 100, (1) 233804 100,000
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HPLC Chromatogram of compound 3t

Chromatogram
mAU
B e 1PDA Multi 1 254num, 4y
] =
)
' 2 )
4 o
] = s
g MeO
20+ O o
B P
] N
10—- Flow rate: 0.6 mL/min
J Mabile phase: 99% MeOH/0.1% Diethylamine
] Column: CHIRALPAK |G
ot
LI e e s e s LA S S S s S e e ey e e S B S S S e S e s S e s e e
0 5 10 15 20 25 30 35 H) 45
min
Peak Table
PDACHL 254nm
Peaki# Namge Ret. Time Area Area%h Heighit Height%s
1 |RT:14.545 4.545 1239785 50,707 33113 60.900
2|RT:18.934 934 1205196 49,293 21260 39.100
Total 2444981 100.000 54373 100000
Chromatogram
mALl
] ® IPDA Multi 1 254nm_dnm
1 e
400
] e
300+
N Med
i 0
- i
b N
200+
1 Flow rate: 0.6 mL/mi
] Mobile phase: 99.9% MeOH/0.1% Diethylamine
100 = Column: CHIRALPAK IG
] %
] =2
il VAN
7 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 3 10 15 200 25 30 35 40
min
Peak Table
PDACKI 254nm
Peaki#t Name Ret. Time Area Area% Heighi Height%
1 |RT;14.398 14,398 17299305 92 988 461294 94 477
2 |RT:18.738 18.738 1304590 7012 26967 3.523
Total 18603893 100.000 488201 100.000
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HPLC Chromatogram of compound 3u

mAl

Chromatogram

=,
L i
R

MeaC. o a

|/N, .
|

Flow rate: .6 mL/min

Mobile phase: 99.9% MeOH/0.1% diethylamine

Golumn: CHIRALPAK IG

— \:__h{

IPD A Multi 1 254nm, 4mm

Ol

0 5 10 15 20 25 30 is 40
min
Peak Table
PDA Chl 254nm
Peakd MName Ret, Time Arca Area%h Height Height %
1[RT:12.042 12,042 096966 46,755 3 33875
2|RT:14.634 14.634 249225 53.245 24304 46125
Total 2346191 100.000 52692 100.000 |
Chromatogram
mAU
b = 1PDA Multi 1 254nm,4nm)|
1 ~
150+
1 OMe
100
] Flow rate: 0.6 mL/imin
i Mobile phase: 99.9% MeOH/0.1% diethylamine
Column: CHIRALPAK IG
50
el
< o~
o
1 2
. AN
— T T T T —T T T T T T T T T T | T T T T T T T T T
0 5 15 20 25 30 35
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1 |RT:11.728 1.728 4714791 88.319 174641 91.092
2 |RT:14.325 4325 623566 11.681 17079 8.908
Total 5338357 100.000 191720 100.000
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HPLC Chromatogram of compound 3v

Chromatogram

mAU
50 ) IPDA Multi 1 254nm, 4nm
bl
o =+ 2
= ™
1 y A g N\ —F
i 0. o
25+ N’)\©
i Flow rate: 0.6 mL/min
R IMobile phase: 99.9% MeOH/D.1% diethylamine
Column: CHIRALPAK IG
i I A
LA A e e e e o e e e B L e e e e s o e B e B e B e |
] 5 0 15 20 25 30 35 40 45
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Arca% Height Height%
1RT:10.146 10.146 1177372 30,970 45245 55439
__2|RT:11.276 11.276 1132560 | 49.030 36367 44561
Total| 2309932 100,000 8l612 100000
Chromatogram
mAU
500 8 1PDA Multi 1 254nm. 4nm|
400
] e‘s/\Q*F
300
200+ Flow rate: 0.6 mL/min
: Mobile phase: 99.9% MeOH/0.1% diethylamine
] - Column: CHIRALPAK IG
4 =)
100 o
o]
L e e e e o e e oo e e e e e e e e e I L S m e e e e e S e s e e e
0 5 10 15 20 25 30 35 40 45
min
Peak Table
PDAChI 254nm
Peak# Name Ret. Time Area Area% Height Height% |
1/RT:10.125 0.125 12351910 9.270 496348 90.184
2 |RT:11.296 1.296 1484616 0.730 54025 9.816
Total 13836526 100.000 550373 100.000
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HPLC Chromatogram of compound 3w

Chromatogram

mAU
s = IPDA Multi 1 254nm,4nn
- o
] o
15
4 =N
: = u /‘__(\j -Br
104 = MeO. -y
51 Flow rate: 0.6 mLimin
] Mobile phase: 99.9% MeOHI0.1% disthylamine
B Column: CHIRALPAK 1G
——r—— T L B e e B e e e e e e e B e I e s
10 15 20 25 30 35 40
min
Peak Table
PDAChl 254nm
Peaki# Narme Ret Time Area Area% Height Height%
1/RT:12.974 12.974 374686 S0.880 17631 65467
2| RT: 18,100 18,100 554817 49,120 9300 34.533
Total 1129503 100,000 20932 100,000
Chromatogram
mAU
= 1PDA Multi 1 254nm, 4nm|
300 = ul L,
] o
] I
200-] NA s {>
| MeO. Ay ~
_ L
T Flow rate: 0.6 mL/min
100 Mobile phase: 99.9% MeOH/0.1% diethylamine
| Column: CHIRALPAK IG
d ~
wy
=1
1 ]
. A n I\
L e e A o B o e e e o e B L e e e e e e e e e A e e s e e
0 5 10 15 20 25 30 35 40
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Arca% Height Height%
1|RT:12.902 2.902 10297943 90.071 298949 93.697
2 |RT:18.057 8.057 1135240 9.929 20110 6.303
Tota 11433183 100.000 319059 100.000
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HPLC Chromatogram of compound 3x

Chromatogram

mAU
_ 9 1PDA Multi 1 254nm_4nm
(=1
1 o8
300+
| QL+~
- = 5
| 3 MeO O o c
=
200+ - =
J N
g Flow rate: 1.0 mL/min
g Mabile phase: 100% MeQH
100+ Column; CHIRALPAK IG
G e
-r—T—r7rrr—TrTr-7rrr—Tr— 7T T T 7T T
0 5 10 15 20 25 30 15
min
Peak Table
PDAChl 234nm
Peak#t Name Ret, Time Aren Arca¥i Height Height%
1 [RT: 8 042 BO42 7849557 50.634 335401 62887
2 |RT:10.840 10,840 T633065 49,366 197934 37113
Total 15502621 100.000 533336 100000 |
Chromatogram
mAU
15004 =+ TPDA Multi 1 254 nm 4nn
1 X
] oo .__\"—-5/\-@
[
1000~ O Cl
- -~
: N)\©
1 Flow rate: 1.0 mL/min
1 Maobile phase: 100% MeOH
004 Column; CHIRALPAK |G
T W
J 2
_ J 2
O
LI e e S B S S e e e e e e e e L H B s s e e s s e S e e S s s e S s S B B
0.0 25 30 7.5 10.0 12.5 15.0 17.5 20,0 225
min
Peak Table
PDAChL 254nm
Peak# MName Ret. Time Area Arca%y Height Height%s
1 |[RT;7.734 7,734 27721114 92,232 1440307 96,240
2 [RT:10.505 10,505 2334659 7.768 56273 3.760
Total 30035773 100.000 1496381 100000




HPLC Chromatogram of compound 3y

Chromatogram
mAU
J [ 1PDA Multi 1 254nm, 4nm
304 >
] =~
] N P
i MeD \F\/h-s
204 ST o cl
1 = I
] = 7T
7 o
10—_ Flow rate: 0.6 mLImin
o IMobile phase: 98.9% MeOHD.1% diethylamine
4 Column: CHIRALPAK I1G
o]
-104]
I L. A B BN BN B e B B B B SR B N B B B S I BN B R B R B RN BN R R B
0 5 10 15 20 25 30 33
min
Peak Table
PDA Chl 254nm
Peak# MName Ret, Time Area Arca Height Height%
1RT:11.145 1.145 121429 50,599 4192 71.773
2 |RT:15.890 5.890 094861 49401 16488 28.227
Total 2216290 100,000 38411/ 100,000
Chromatogram
mAU
E o 1PDA Multi 1 254nm.4nm)|
400 a
3004 %
] et
200+
T Flow rate: 0.6 mL/min
T Mobile phase: 99.9% MeOH/0.1% diethylamine
T Column: CHIRALPAK IG
100+ =
] =
] J <
o] AN
1 T T T T | T T T T | T T T T I T T T T I T T T T I T ' T T I T T T T I T T T T | T
0 5 10 15 20 25 30 35 40
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1/ RT:11.192 1.192 11577710 90.612 450526 95444
2 RT:16.140 6.140 1199530 9.388 21506 4.556
Total 12777240 100.000 472032 100.000
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HPLC Chromatogram of compound 3z

Chromatogram
mAL
100 3 IFDA Mulli 1 254nm_dnn
] P
75 O
; 2 MeO %
] 2 e O 0 CFs
50+ N/’j\@
] Flow rate: 0.6 mL/min
4 Mabile phase: 99.9% MeOH/0.1% Diethylamine
25 Column: CHIRALPAK 1G
o
T T L | LI s -
0 ] 10 15 23 30 35
min
Peak Table
PDACKL 254nm . = = IS S
Peakd# Nainge Ret. Time Arca Arca% Heighit Height%s
1 |RT:8.229 8229 1800349 50,204 93593 64,719
2 |[RT.9.985 9,985 1785748 49,796 51022 35281
Total 3586097 1040000 144615 100,000
Chromatogram
mAL
] ol 1PDA Multi 1 254num, 4o
3 =
250
200 ,*“SFQ
] o] CF3
100 Flow rate: 0.6 mL/min
- Mobile phase: 88.9% MeOH/0.1% Diethylamine
] Column: CHIRALPAK 1G
] k =
0 JAN A
L S e m e e e s S e e e N B S m e m s s e s e e e B e e e e S e e L
0 3 10 15 20 25 30 35 40
min
Peak Table
PDAChL 254nm )
Peak# Namg Ret. Time Area Areaths Height Height%s
1 | RT:8.202 8202 5090927 89,450 27602 93181
2 [RT:9.960 9.960 600435 10.550 2020 6.819
Total 5691362 100,000 296224 100,000
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HPLC Chromatogram of compound 3aa

mAL

Chromatogram

11.713

14.049

IPDAMulti 1 254mm, 4nn

g
MeO
RS
o
N

Flow rate: 0.6 mL/min
Mabile phase: 29.9% MeOH/0.1% Diethylamine
Column: CHIRALPAK 1G

0 5 10 15 20 25 30
Peak Table
PDACh] 254nm )
Peak# Name Ret. Time Area Areath Height Height%s
1 RT;11,713 11,713 1539495 50,686 36150 38,604
2RT:14.049 14.049 1497796 49314 39663 41.396
Total 037291 100,000 95813 100000
Chromatogram
mALl
1 % IPDA Multi 1 2545um, dr
200 ﬂ =
150+ .—-_.:
1 5
Mel
] ° 0
]UU—_ N/)\©
1 Flow rate: 0.6 mL/min
S0 — Mobile phase: 99.9% MeOH/0.1%: Diethylamine
1 5 Column: CHIRALPAK |G
1 -
o ] /\ -
T T T T T T T T 1 LI L T T T T T T T 1 7 T T T T T T T T 17 T T T T T T T LI | T T T T T T T T T T T T
0.0 2.5 5.0 7.5 1000 12.5 15.0 17.5 200 225 25.0
min
Peak Table
PDACHL 254nm )
Peak# Namge Ret. Timge Arca Arca% Height Height%s
1 |[RT: 11,6069 669 5813199 91,396 211372 02,668
2 RT:14.011 4.011 347277 5604 16724 7332
Total 6360476 100,000 228093 100,000




HPLC Chromatogram of compound 3ab

Chromatogram
mAU
E 2 1PDA Multi 1 254nm 4nmn
20+ =
] QO
] MeO
LA
104 =
§ M
r-: n
- Flow rate: 0.6 mLfmin
Mabile phase: 99.9% MeOH/0.1% Diethylamine

Column: CHIRALPAK |G

0 10 15 20 25 30
min
Peak Table
PDACh] 254nm
Peak# Namge Ret. Time Arca Arcato Height Height%a
1 |RT;11,266 1,266 529272 50,345 19637 77.285
2 [RT 17300 7.300 522019 49.655 5772 22,715
Total 1051291 100,000 25408 100000
Chromatogram
mAU
A 5 1PDA Multi 1 254nm, 4nn
] =
200+ i
] 0
150+ MaO .
- (8]
] =
] N
100+
] Flow rate: 0.6 mL/min
Mabile phase: 99.9% MeOH/0.1% Diethylamine
1 Column: CHIRALPAK 1G
S0
. =
E =
- L
o] 9% AN
-|||||| L L L L L L L L L L L L L L L L L L L L L
0 5 10 13 20 25 30 is 40
min
Peak Table
PDACh] 254nm i
Peak# Namge Ret. Time Area Arca%h Height Height%s
1 [RT:11,207 11,207 5918566 91,679 222653 96,333
2 |RT:17.208 17.208 337167 8321 8475 3667
Totall 0455733 100,000 231139 100000
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HPLC Chromatogram of compound 3ac

Chromatogram
mAL
104 ol [ 1PDA Mulli 1 254nm 4
T ~ 5
J =] ]
4 ) S

& MeQ i o
- e
]

1 e Flow rate: 0.6 mL/min
7 Mobile phase: 99.9% MeOH/D.1% Diethylamine

04— Column: CHIRALPAK |G
=5
LB B S E S S LU U R p S S B B S S S B S S S B S S B m B B e S S S B R p |
0 5 10 15 20 25 10 35 40
min
Peak Table
PDAChH] 2534nm )
Peak# Name Ret. Time Area Arca%h Height Heiglt%
| [RT:10.782 0,782 289325 50,515 951 52215
2 RT:15.876 5876 283429 49,485 8704 47.785
Total 372754 1040000 1821 100.000
Chromatogram
mAU
150+ s} IPDA Multi 1 254nm, 4nmn
] s
100 5
1 (o}
: //K‘@
S0 Flow rate: 0.6 mL/min
4 = Mabile phase: 99.9% MeOH/0.1% Diethylamine
d a Column: CHIRALPAK 1G
U—
T T LU s S S S B (N S S S S S S S S S S S S H S B S e m e |
0 3 10 15 20 25 30 33
min
Peak Table
PDAChI 254nm
Peak# Name Ret. Time Arca Areas Height Height%s
1 |RT:10.713 0713 4516089 HEO084 146065 BT.804
2 [RT:15.907 5.907 610923 11916 20118 12.106
Total 5127015 100.000 166183 100.000
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HPLC Chromatogram of compound 3ad

mAU

Chromatogram

IPDA Multi 1 254nm 4nn

Flow rate: 1 mL/min
Mobile phase: 10% “PrOH/Hex)0.1% Diethyamine
Column; CHIRALPAK 1G

20 25 30 35 40
min
Peak Table
PDACHL 254nm
Peakit Name Ret. Time Arca Arca% Height Height%
1 |[RT:12.047 2.047 4351882 48299 95630 55842
2 [RT:15.109 5.109 4638405 51.701 T3040 44,158
Total 9010377 100.000 1712935 100000
Chromatogram
mAU
] = 1PDA Multi 1 254 mm, dnn
400 Py
300_- \"_5/‘©
b =
7 N
200+
] Me
Flow rate: 1 mL/min
i o Mobile phase: 10% "BrOH/Hex)¥0.1% Diethyamine
100 ]
b i Column; CHIRALPAK IG
o A AN
T T T T T T T L S S e SIS SN S S s S S S S e e S R S S e p
0 3 10 15 20 25 30 33
min
Peak Table
PDACHL 254nm )
Peak# MNamg Ret. Time Area Area¥h Height Height%
1|RT:12.242 2242 17TGRT528 90,739 419289 91.727
2 |RT:15.549 5.549 1805293 9.261 37816 273
Total 194492821 100,000 457105 100,004
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HPLC Chromatogram of compound 3ae

Chromatogram
mAU
B IPDA Multi 1 254num, dnir
b w
B Lal
1000 =
] - - s :
?SU-_ % MaO o
N7 Me
5004
k Flow rate: 0.4 mL/imin
] Mobile phase: 99% MeOH!0.1% Diethylamine
250 Column: CHIRALPAK IG
]
UL S e S S s s s S B e B e B s e e e B s s s S B e B e e
1] 10 15 20 25 30 35 ) 45
min
Peak Table
PDACH] 254nm
Peak# Name Ret. Time Area Arca% Height Heiglt%s
1 |[RT:10.635 (.655 2568TETI 50,598 970752 62,183
2 [RT:12.609 2609 23080548 49402 39033 37817
Total 50768421 100.000 156111 100.000
Chromatogram
mAU
] pong 1PDA Multi 1 254nm,4nm|
] %
1254 =
100
75
504 Flow rate: 0.4 mLimin
. Mobile phase: 99.9% MeOH/0.1% diethylamine
] Column: CHIRALPAK IG
A o)
254 2
: S
0—: e /\
1 T T T T | T T T T | T T T T I T T T | T T T T I T T T T [
0 -] 10 15 20 25 30
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Arca Area% Height Height%
1|RT:10.837 10.837 3976823 90.751 135543 92.608
2 |RT:12.850 12.8560 405303 9.249 10819 7.392
Total 4382126 100.000 146362 100.000
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HPLC Chromatogram of compound 3af

Chromatogram
mAU

3004 o IPDA Mulli 1 254nm_ dnn
: I
] z

QO
- 5
i MeQ o
7 s
b M

100+
1 Flow rate: 1.0 mL/min !
7 Mobile phase: 12% (PrOH/Hex)/0.1% Diethylamine
i Column: CHIRALPAK |G
t— e e N

LI s B e B e e B B D e e S e s s s s s e s s e e

T
1.5

0.0 25 50 7.5 10.0 12.5 15.0 1 2000 225
min
Peak Table
PDAChI 254nm S : S )
Peaks# Namg Ret. Time Aren Areath Height Height%
1 RT:9.822 9822 5773160 50,882 282391 58.329
2RT:11.101 11.101 5573035 49.118 200743 41671
Total 11346195 100.000 484134 100000
Chromatogram
mAU
] b 1PDA Multi 1 254nm,4nm|
E !
500+ S8
400
] ,_:‘hs/\@
?00—_
] ka@
200—_ Flow rate: 1mL/min :
b Mobile phase: 12%( 'PrOH/hexane)/0.1% diethylamine
] 2 Column: CHIRALPAK IG
100 2
o
T LI S S B L e m S S S e S S B S B B B s S B e B e e B e e e 1
0.0 25 5.0 TS 10.0 12.5 15.0 17.5 20.0 225
min
Peak Table
DA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1|RT:9.254 9.254 12272511 91.055 536386 91.839
2 |RT:10.660 10.660 1205623 8.945 47661 8.161
Total 13478134 100.000 584047 100.000




HPLC Chromatogram of compound 3ag

Chromatogram
mAU
] ® 1PDA Multi 1 254nm_4nmn
] s
QO
7 =1
7 Me
4 °0 o]
1 5] N7 !
250+ ]
1 Flow rate: 0.6 mL/min
7 Maobile phase: 9% MeOH/0.1% Diethylamine
7 Column; CHIRALPAK |1G
0_
7 rrrrJrrrrrrrrrr rrrrrlrrrrrrrrrrrrrorerq LI L N LANNLEN (LN N L (L B
0 5 10 15 20 25 30 35 40 45 30
min
Peak Table
PDAChH] 254nm )
Peakd# MName Ret. Time Aren Arca% Height Height%s
1 |[RT:10.998 0.998 15816106 50,231 636488 74424
2 [RT:16.031 6.031 15670698 49,769 218726 23576
Total 31486804 100.000 855214 100.000
Chromatogram
mAU
| I IPDA Multi 1 254nm.4nm
2
500+ e
i ;rs/\©
- N/)'\©/l
250
Flow rate: 0.6 mL/min
T Mobile phase: 99.9% MeOH/0.1% diethylamine
4 Column: CHIRALPAK IG
- [
oL
J o
1 a
o e SN
T T—T—T T T T T T T T T T [ T T T T [ T T T T | T T T T T
0 -] 10 15 20 25| 30 35
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1 RT:10.922 0.922 14834222 91.133 562238 95.535
2 |RT:15.887 5.887 1443269 8.867 26280 4.465
Total 16277491 100.000 588518 100.000
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HPLC Chromatogram of compound 3ah

Chromatogram
mAU
4 1PDA Multi 1 254nm,4nm
] 2
b =
e -
15+ O
] MeO s
E e
] (L1
T P
10H N
] i
] e Cl
e = Flow rate: 0.8 mL/min
- Mobile phase: 100% MeOH
1 Column: CHIRALPAK |G
0—_——'1-—— .
LN s S B B S e e ey LI B B s Sy s S Sy e S B S B s Sy s S B B s s e e
0 = 10 15 20 25 30 35 40 43
min
Peak Table
PDAChI 254nm
Peakit Name Ret. Time Arca Area% Heighit Height%a
1 |[RT:7.694 7.694 407221 50,253 16377 73367
2 [RT:10.775 10.775 403127 49.747 5943 26,633
Total 0348 100.000 22322 100000
Chromatogram
mAU
1500 B TPDA Mulli T 254nm. 4
1 =
1000 - C)
1 Cl :
500 Flow rate: 0.8 mL/min
- Maobile phase: 100% MeOH
4 oy Column: CHIRALPAK IG
=
0
L B e e e s e e e L e e e e e e e e e e e e e I L e e S e s e S e e e
0.0 25 50 7.5 10.0 12.5 15.0 17.5 20,0 22.5
min
Peak Table
PDACHI 254nm )
Peakit Name Ret. Time Area Arca¥h Height Heights
1 |RT:7.639 1.639 2T71TRILR 90,381 1436851 95728
2 [RT:10.637 10.637 2892515 9.619 64126 4272
Total 30070863 100.000 1500976 100000
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HPLC Chromatogram of compound 3ai

Chromatogram
mAU
= = IPDA Multi 1 254nm,4nm|
4 Q o
500+ :
~
] O
] MeO C o
P
7 N
a5 Flow rate: 1.0 mL/min NO,
- Mobile phase: 99.9% MeOH/0.1% diethylamine
Column: CHIRALPAK IG
0
L S e N O IS S S B S S S S D S S S S S B S S N B S S S S S S S S S p |
0 10 15 20 25 30 35 40
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Areca Arca% Height Height%
1 RT:21.054 21.054 22802682 51.845 539985 57.515
2 |RT:22.817 22817 21179437 48.155 398869 42.485
Total 43982119 100.000 938854 100.000
Chromatogram
mAU
i 2 IPDA Multi 1 254nm.4nr
o
b o
500 @
/
- S
i MeCO. o
- N”@\
50— Flow rate: 0.4 mL/min NO,
25 Mobile phase: 99.9% MeOH/0.1% diethylamine
4 Column: CHIRALPAK IG
()__/\M_.VJ
T 1T 171 I T 1 1T | T 1 T | T T 7T [ T 1T 7T [ LI B I T 1 11 I T 1 17T I T 1 11 I T 1 11 I T 1 1 71 I

0 5 10 15 20 25 30 35 40 45 50 55
min
Peak Table
DA Chl 254nm
Peak# Name Ret. Time Areca Arca% Height Height%
1/RT:21.111 21.111 7954570 19.038 194335 24.059
2 | RT:22.980 22.980 33827254 80.962 613412 75.941
Total 41781824 100.000 807747 100.000
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HPLC Chromatogram of compound 3aj

Chromatogram
mAU
i = 1PDA Multi 1 254nm.4nm|
] 2
300 =
1 -+ MeO_
] v =
] < ~5
- S
200—_ MeO o
: 0
1 Flow rate: 0.6 mL/min
100+ Mobile phase: 99.9% MeOH/0.1% diethylamine
1 Column: CHIRALPAK IG
M N
T T T | T T I T T T T | T T T T | T T T T | T T T T T T T T I
0 5 10 15 20 25 30 35
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1/RT:10.840 0.840 7849557 50.634 335401 62.887
2 |RT:17.154 7.154 7653065 49.366 197934 37.113
Tota 15502621 100.000 533336 100.000
Chromatogram
mAU
* 1PDA Multi 1 254nm, 4nm|
- =
500 -
' ~
1 0
i N7
250
| Flow rate: 0.6 mL/min
Mobile phase: 99.9% MeOH/0.1% diethylamine
i Column: CHIRALPAK IG
T &
y
] =
r———
T T T | T I T T T T | T T T T I T T T T | T T T T I T T T T | T T T
0 5 10 15 20 25 30 35
min
Peak Table
PDA Chl 254nm
Peaki# Name Ret. Time Area Area% Height Height%
1 RT:11.728 1.728 18469478 90.566 572420 96.479
2 |RT:17.523 7.523 1923975 9.434 20889 3.521
Total 20393452 100.000 593309 100.000
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HPLC Chromatogram of compound 3ak

Chromatogram
mAU
b q 1PDA Multi 1 254nm,4nm|
- -+
2000+ v
: F.
1500 N~ 5@
. ) Neo\@o
- -:4 =
4 ~ N
1000 J\©
T Flow rate: 1.0 mL/min
] Mobile phase: 99 9% MeOH/0.1% diethylamine
] Column: CHIRALPAK IG
500
O_
T T T T I T T T T I T T T T I T T T T I T T T T I T T T | T T T T I T T T I T T T T | T T T T
0.0 25 5.0 75 10.0 12.5 15.0 175 20.0 22.5
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1 RT:5.442 5.442 35285125 49.744 2114700 67.832
2 RT:7.196 7.196 35648144 50.256 1002877 32.168
Total 70933270 100.000 3117577 100.000
Chromatogram
mAU
b 2 1PDA Multi 1 254nm.4nm|
200+ -+
- wy
150+
100
7 Flow rate: 1.0 mL/min
7 Mabile phase: 99.9% MeOH/0.1% diethylamine
1 Column: CHIRALPAK IG
50
] 5
- ™~
0 AN
7 T T T T I T T T 1 I T T T T I T 1 T T I T T L I T T T T I T T T T T T T T T T T T I T T T T I T T T
0.0 25 5.0 7.5 10.0 12.5 15.0 175 20.0 225 25.0
min
Peak Table
PDA Chl 254nm
Peak# Name Ret. Time Area Area% Height Height%
1 RT:5.450 5.450 3277795 87.083 204881 93.791
2 |RT:7.311 7.311 486185 12.917 13562 6.209
Total 3763980 100.000 218443 100.000
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HPLC Chromatogram of compound 4:

Chromatogram
mAU
100+ g g IPDA Mulii 1 254nmm, 4nn
: @ =
! QO
300+ OMe 5 O
| L,
4 N
200—_ Flow rate: 1.0 mL/min
d Mobile phase: 70% (PrOH/Hex)
: Column: CHIRALPAK |G
100+
o _L | /\
L e S e e R ML e s e s |
] 5 10 15 20 25 30 a5 40 45 50
min
Peak Table
PDAChH] 254nm
Peaki# Name Ret. Time Area Area% Height Height%s
1 |RT:9.298 9,298 2738782 49,045 396591 53467
2 [RT:11.190 11.190 3234712 50,953 345164 46.533
Total 25973494 100.000 741735 100.000
Chromatogram
mAU
4 <] IPDA Multi 1 254 num_ dnu
150 3
_ e
g MeC o ©
100+
-
7 N
4 Flow rate: 1.0 mL/min
g Mobile phase: 70% ('PrOH/Hex)
S04 N Column: CHIRALPAK IG
| =
O__J\‘_MA_,‘ /\ /\
LN e e e S S LA B S s e s S e e e e s s e S e e IS e s s s e e e e S e s s

0 5 10 135 20 25 30 35 40 45
min
Peak Table
PDAChHI 254nm
Peak# MName Ret. Time Arca Area%h Height Height %

1 |RT.8.053 8.053 3885032 89,203 156725 BE.T55
2 [RT:9.549 9.549 470262 10.797 19856 11.245

Total 4355294 100,000 176580 100,000
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HPLC Chromatogram of compound 5:

Chromatogram
mAL
] - 1PD A Multi 1 254 nm, 4
400 =
A k=]
3004 = O s/@
. “ OMe 5002
] NZ
200+
] Flow rate: 0.6 mL/min
i Mebile phase: (10% MeCN/ 89.9% MeOH)! 0.1%Diethylamine
J Column; CHIRALPAK IG
100+
U_
_llhlllllllllllllllllllllllll|lll|l L L
0.0 25 30 7.5 10.0 12.5 15.0 17.5 200
min
Peak Table
PDAChI 254nm
Peak# Name Ret. Time Area Areas Height Height%
| [RT:6.953 6,953 11133644 50,843 384895 60.079
2 |[RT:8.367 8.307 10764397 49,157 255756 39.921
Total 21898041 100.000 6406351 100.000
Chromatogram
mAL
4 ] 1PDA Multi 1 254nm, 4nm
] = :
1000 —5=
] S5=0
] MeO 0©
750+ N
] Flow rate: 0.6 mL/min
s004 Mabile phase: (10% MeCN/ 89.9% MeOH)/0.1% Diethylamine
i Column: CHIRALPAK IG
250-] 5
7 =
T e
ol
B e e e s e B B B e
0.0 15 5.0 ] 10.0 12.5 15.0 17.5 2000 225 250
min
Peak Table
PDACH] 234nm
Peaki# Name Ret. Time Arca Arcah Height Height%
1 |RT:7.067 7067 16764863 87,74 1161944 93361
2 |RT:8.827 8.827 2340778 12,252 82629 6.639
Total 19105642 100.000 1244373 100.000
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HPLC Chromatogram of compound 7:

Chromatogram
mAU
] —_ IPDA Multi 1 254 mm, 4
] a
J Ca :
] OMe
: sl
3] NH
] Ph (o]
2_' Flow rate: 1.0 mLfmin
4 Mobile phase: 50% (PrOH."Hex)
1 Column: CHIRALPAK IG
-
(_,_ S—
-||-.|||--|||--||||-l|||-|||c|||-||||-||||-.|||--||||-||
0 3 10 20 25 30 is 40 45 30
min
Peak Table
PDAChH] 254nm ;
Peaki# Name Ret. Time Arca Arca¥ Height Height%
1|RT:22 591 22,591 289325 50515 511 52215
2 |RT:41.215 41.2135 283429 49,485 704 47,783
Total 572754 100,000 18215 100.000
Chromatogram
mAU
75+ = IPDA Mulli 1 254nm,4nm
R e
50—
4 =
o
B bt
a
254 Flow rate: 1.0 mL/min
b Mobile phase: 50% {ErOH/Hex)
7 Column; CHIRALPAK 1G
0_,_____,__.__/';.-—.'-_.-.)'\-._
L e S S B LS S S B S B S S S S B S S — T
] 10 20 30 40 30 60
min
Peak Table
PDAChL 254nm
Peak# Name Ret. Time Area Areatn Height Height%a
1 |RT;20.690 20,690 1653801 12,020 23976 24578
2 |RT:38.894 38.894 12104948 87.980 73577 75.422
Total 13758748 100,000 97553 100.000
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16. Crystal structure of isolated compound

Crystallographic data and structure refinement for compound 3g

Recrystallization of compound 3g from chloroform:hexane (1:4) by slow evaporation in a vial with

diameter of 0.75 cm and length 5 cm at 30 °C afforded suitable size and quality crystals for X-

ray diffraction

o . ﬁ
f vrg_@ 5
"-\.. W

Identification code
Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume
Z, Calculated density

Absorption coefficient

shelx

C28 H22 N2 04 S

482.53

296(2) K

0.71073 A

Monoclinic, P C

a=10.2070(6) A alpha =90 deg.
b=16.4841(10) A beta =95.493(2) deg.
c=7.1404(4) A gamma = 90 deg.
1195.88(12) A"3

2, 1.340 Mg/m"3

0.173 mm”"-1
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F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta =
Absorption correction

Max. and min. transmission

Refinement method

Data / restraints / parameters
Goodness-of-fit on F/2

Final R indices [[>2sigma(I)]

R indices (all data)
Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

504
0.150 x 0.120 x 0.100 mm

3.121 to 24.999 deg.

-12<=h<=12, -19<=k<=19, -8<=I<=8

28518 /4179 [R(int) = 0.0384]

24999 99.8 %

Semi-empirical from equivalents

0.7471 and 0.6379

Full-matrix least-squares on F"2

4179/2 /316
1.084

R1=10.0401, wR2 = 0.0986
R1=0.0455, wR2 =0.1023

0.39(3)
n/a

0.180 and -0.170 e.A"-3

166



