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1. General considerations

Unless otherwise noted, all the reactions were carried out in flame- or oven-dried reaction
vessels using dry solvents under an argon atmosphere. NMR spectra were recorded on Bruker
AV-400 MHz, and 500 MHz NMR spectrometers in chloroform-d using its residual proton
signal as an internal reference. "H NMR data are reported as follows: chemical shift (8, ppm),
multiplicity (s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet), integration, coupling
constant (Hz).!3C and '°F NMR data are recorded in terms of chemical shift (5, ppm). X-ray

crystallography analysis of single crystal was performed on Bruker D8 Quest diffractometer.
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High-resolution mass spectra (HRMS) of the compounds were recorded using a micrOTOF-Q
mass spectrometer. Optical rotations were measured on Rudolph, Autopol III polarimeter, and
are reported as follows: [a]*p (¢ in g per 100 mL solvent). FT-IR spectrometer was used to
record IR spectrums, and values were reported in cm!. Enantiomeric excesses (ee) were
determined by HPLC analysis on an Agilent 1220 Infinity LC instrument equipped with a
quaternary pump, using a Chiralpak IA-ID, AD-H Column (250 x 4.6 mm), detection at 254

nm. Column chromatography was performed on Merck silica gel (100—200 mesh).
2.1. General procedure for the synthesis of starting materials:
2.2. General procedure for the preparation of substituted ortho-alkynyl naphthols

ortho-alkynyl naphthols 1a-1m were prepared by following the modified reported literature

pro
ced ! , I
OH oo 1o OH 1feq”.""K'V'gg'C' OMOM
soune L (LY temee . (Y
. Kl, MeOH DMF, rt, 1 h
A B c
Ar Ar
1.1 equiv. Ar—=

NEt;, 50 °C, 6-8 h

2 mol% PdCl,(PPhs), OMOM OH
32 OO conc. HCl O
5 mol% Cul MeOH, rt, 4-8 h
D 1

A to B: To a solution of 2-naphthol A (6.0 g, 41.6 mmol) and potassium iodide (6.9 g, 41.6
mmol) in methanol (207 mL) at 0 °C, H,SO,4 (62 mmol) was added dropwise and after 5
minutes, hydrogen peroxide (30% aqueous solution, 83.2 mmol) was added and then stirred it
for 1.5 hours. Then mixture was filtered and concentrated. The filtrate was further dissolved in
CH,Cl, (360 mL), washed with sat. aq. Na,S,0s, dried over sodium sulphate, and concentrated.

Compound B (white solid) was purified by column chromatography.

B to C: At 0 °C, Methoxy methyl chloride (2.3 mL, 30 mmol) was added to a mixture of B (5.4
g, 20 mmol) and potassium carbonate (11.2 g, 80 mmol) in dimethylformamide (80 mL). After
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stirring it for 1 hour (determined by TLC) at room temperature, quenched with water and
extracted with ethyl acetate. Then concentrated it and further purified by column
chromatography to afford compound C.

C to D: To a dry flask containing C (6.28 g, 20 mmol) was sequentially added NEt; (40 mL),
ethynylbenzene (22 mmol), PdCl,(PPhs), (280.8 mg, 0.4 mmol) and Cul (190 mg, 1 mmol)
under argon atmosphere. The reaction mixture was then refluxed for 6 h. After completion of
the reaction (determined by TLC), the resulting mixture was filtered through celite. And

concentrated. Purification of coupling product D was done by column chromatography.

D to 1: To a solution of D (10 mmol) in methanol (10 mL), conc. HCI (1 mL) was added
dropwise and then stirred at room temperature till completion of the reaction. After completion
of the reaction, ice water was added to it and extracted with ethyl acetate. Then concentrated it
and further purified by column chromatography to obtain final compound 1 as pale yellow

solid. NMR data matches with the data published in the literature.

ortho-alkynyl naphthol 1n was prepared by following the modified reported literature

procedure.?

OH 3,3-dimethyl-1-butyne
Cul, Pd(PPhg), OH
_ >
iPryNH, THF, rt

B 1n

B to In: To a dry round bottom flask containing B (2.7 g, 10 mmol), Pd (PPh;3), (1.16 g, 1
mmol) and Cul (382 mg, 2 mmol) in 40 mL dry THF, was added 3,3-dimethyl-1-butyne (2.5
mL, 20 mmol) and diisopropyl amine (4.2 mL, 30 mmol) under nitrogen atmosphere. The
reaction mixture was stirred for 4 h at rt till completion of the reaction (determined by TLC),
the resulting mixture was filtered through celite, concentrated and purified by flash

chromatography.
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ortho-alkynyl naphthols

l l j
II
O OH OO OH O OH ©:j/OH OH

Ak
It It It It It
s<giocaliocalioegieoss

&
It I It It
s<gliecaieossn °“

2.3. General procedure for the preparation of 5-substituted barbituric acids

5-substituted barbituric acids 2a-2r were prepared in two steps by following the modified

reported literature procedure.?

5" 0 .
% o H,O/EtOH QP
2
R + > 0 o
X | oMo 100 °C, 6 h |
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X X
- ~ - ~ s :
Step-1: To a mixture of ~ N° N N™ N the 1,3-dimethyl
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barbituric acid (3.12 g, 20 mmol) in water (80 mL) was added the corresponding benzaldehyde
(20 mmol) in ethanol (16 mL) and refluxed in oil bath for 6 hours. After cooling, the resulting
reaction mixture was filtered, and precipitates were collected and dried under vacuum. The

corresponding products (E) were then used in the next step without further purification.

Step-2: To a solution of E (10 mmol) in ethanol (30 mL) was added NaBH,4 (377 mg, 10 mmol)
in portions. After 2 hours, the resulting reaction mixture was concentrated under vacuum to
remove ethanol and then quenched with 40 mL of aq. IN HCI. The mixture was then extracted
with ethyl acetate, dried over Na,SO,4 and concentrated to afford the corresponding products

(2). NMR data were consistent with the data published in the literature.
Barbituric acid 2s was prepared by using the modified reported literature procedure.*

1,3-dimethylbarbituric acid (1.56 g, 2 mmol), hexan-1-ol (2.4 mmol), RuCl,(PPh;);(19.2 mg,1
mol%), K,CO; (13.8 mg, 5 mol%) and dry toluene (2 mL) were added to sealed tube under

o)
o)
iy RuCly(PPh3); (1 mol%) \NJLN/
~~on SN N7 KoCOs (5 mols) o
+
OMO Toluene, 120 °C, 8 h
2s

Ar atmosphere and stirred at 120 °C for 8 hours. Solvent was then evaporated under reduced

pressure and the crude product was purified by column chromatography to afford product 2s.

Compound 2t was prepared in two steps by using the modified reported literature procedure.’
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To a mixture of 1,3-dimethylbarbituric acid (1.56 g, 10 mmol, 1.0 equiv.), isovaleric acid (1.8
mL, 15 mmol, 1.5 equiv.), and DMAP (0.61 g, 5 mmol, 0.5 equiv.) in CH,CI, (10 mL) at 0 °C,

o
N

0
)\/u\ \NJLN/ DMAP, DCC
oH * > O
HO

NaCNBH3
(o) » O

AcOH, rt, 2 h

o)

i Jiy
N SNT SN
o 0 DCM,rt, 18 h |
F 2t

DCC (2.27 g, 11 mmol, 1.1 equiv.) was added portion wise and stirred it for about 18 h at room
temperature. The reaction mixture was then filtered and washed with dichloromethane. The
filtrate was then washed with 2N HCI, dried and concentrated. The compound (F) was further
recrystallized from methanol and converted directly into the title compound (2t) using

NaCNBHj; (1.57 g, 19.7 mmol, 3 equiv.) in AcOH (10 mL) for 2 hours at room temperature.

Barbituric acids 2u-w

were 0 prepared by

using  the R JOL R o O NaOMe RlNJ\N:RZ modified

reported H H + EtonlfLOEt m OMO literature
R'=R2= Me, Bn Bn procedure.®
R'=Bn, R%=H 2u-w

In a flame-dried round-bottomed flask fitted with a reflux condenser, Na metal (230 mg, 10
mmol) in 4 mL of dry MeOH was stirred until the disappearance of the sodium. A solution of
symmetrical /unsymmetrical urea (10 mmol) in 4 mL of dried MeOH was added dropwise,

followed by the addition of benzylated malonate and refluxed for 20 h. After completion of the
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reaction, 20 ml of hot water was added and acidified with HCI (2N). The precipitates were
washed with MeOH and dried under vacuum at 80 °C.
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5-Substituted barbituric acid derivatives
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3. Preparation of the catalysts:

Catalysts C1-C4 7®_C57® and C6-C8 7 were prepared according to known literature

B OID= BESPNBES
H H H H H H H H
C1 C2 C3 C4

[Ar = 3,5-(CF),C¢H,|

=
OMe N\ OMe /73 OMe /73 OMe /73
H/, N // N N N
XYUNH O OHNN g OMe Y TN 7 j:l Y 'NH
N N N
R N lo) NH S l:lH Z OJ\I;IH
o OLQ/// Ar Ar Ar
0

C5 Cé6

Cc7 Cs8

Figure S1
procedures (Figure S1).

4. Controlled experiment:

A solution of 1n (0.1 mmol) and catalyst-C8 (0.02 mmol) in toluene (8.0 mL) was stirred at 10
°C for 15 min..To this solution, NBS (0.12 mmol) was added and further stirred for 15 min.
After complete consumption of 1n, the reaction was quenched with saturated aqueous Na,S,0;
solution. The solution was extracted with CH,Cl,. The combined organic layer was dried over
anhydrous Na,SO,, filtered and concentrated under reduced pressure. The crude mixture was
taken for NMR spectroscopy and 13C NMR was recorded as shown belowwhich is inconsistent

with the data given in

Br%
OH NBS 0]
OO CHCI3, 10 °C, 15 min. O‘
Vv

literature.?

1n
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5. General procedure for asymmetric reaction

S10



To a solution of substituted ortho-alkynyl naphthol 1 (0.1 mmol, 1 equiv.) and 5-substituted
barbituric acid 2 (0.12 mmol, 1.2 equiv.) in 1 mL CHCI;, catalyst C8 (20 mol%) was added at
10 °C and stirred for 12-48 h (determined by TLC). After completion of the reaction, the
reaction mixture was concentrated and further purified by column chromatography on silica

gel (EtOAc:hexane = 1:7 ) without any workup to afford the chiral product 3,4.

(E)-5-benzyl-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-dimethylpyrimidine-
2,4,6(1H,3H,5H)-trione (3aa): Physical properties: light yellow sticky solid; Yield: 99%,
O 48.7 mg. '"H NMR (500 MHz, CDCl;) 6 9.25 (s, 1H), 8.44 (d, J= 8.5
\ O Hz, 1H), 7.85 (d, /=8.9 Hz, 1H), 7.78 (d, /= 8.0 Hz, 1H), 7.50 — 7.46
(m, 1H), 7.34 — 7.29 (m, 2H), 7.22 — 7.16 (m, 3H), 7.02 (t, J = 7.3 Hz,
/ HoO 1H), 6.96 (t, J= 7.5 Hz, 2H), 6.90 (d, /= 5.9 Hz, 2H), 6.78 (d, J=7.5
OO Hz, 2H), 6.69 (s, 1H), 3.24 (d, J = 12.8 Hz, 1H), 3.21 (s, 3H), 3.20 (s,
3H), 3.13 (d, /= 12.8 Hz, 1H). 3C NMR (126 MHz, CDCl3) 6 175.6,
171.3,153.1, 149.8, 138.7, 135.1, 134.5, 133.6, 133.3, 131.1, 129.0, 128.9, 128.7, 128.5, 128 .4,
128.2, 128.0, 126.9, 125.3, 123.5, 119.2, 115.3, 64.3, 44.3, 28.9, 28.8. FTIR (KBr) cm'!:
3403.02, 2932.26, 1692.21, 1663.39, 1503.95, 1456.98, 1373.53, 1268.28, 1107.53, 1031.57,
749.75, 699.53. HRMS ESI: [M+Na]*, Calcd for C3;HsN,NaO,: 513.1785; found 513.1753.
HPLC: The enantiomeric excess was determined to be 99% [determined by HPLC, Chiralpak
ID, hexane:isopropanol = 90:10, 0.5 mL/min, A = 254 nm, t (major) = 17.827 min, t (minor) =

21.970 min]. Optical Rotation: [0]?°p = +24.43 (¢ = 4.74, CHCl5).

(E)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-5-(4-methoxybenzyl)-1,3-
dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3ab): Physical properties: White sticky solid;

MeO Yield: 98%, 50.9 mg. 'H NMR (400 MHz, CDCl3) § 9.21 (s, 1H), 8.42

O (d, J= 8.5 Hz, 1H), 7.85 (d, J = 8.9 Hz, 1H), 7.78 (d, J = 8.1 Hz, 1H),

\_® 7.50 — 7.46 (m, 1H), 7.34 — 7.29 (m 2H), 7.04 — 6.94 (m, 3H), 6.84 —
°=(N Apn 677 (m, 4H), 6.72 — 6.69 (m, 3H), 3.73 (s, 3H), 3.24 (s, 3H), 3.22 s,

’ 10° 3H), 3.20 (d, J= 13.0 Hz, 1H), 3.10 (d, J = 13.0 Hz, 1H).*C NMR (126
OO MHz, CDCL3) § 175.6, 171.4, 159.3, 153.0, 149.8, 138.6, 135.1, 134.5,

133.3, 131.1, 130.0, 128.9, 128.7, 128.3, 128.2, 127.9, 126.9, 125.3,

125.3, 123.5, 119.2, 115.3, 113.8, 64.4, 55.1, 43.5, 29.0, 28.8. FTIR (KBr) cm!: 3416.03,
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292497, 1691.9, 1662.04, 1510.68, 1457.40, 1372.48, 1258.33, 1029.88, 747.24, 479.62.
HRMS ESI: [M+Na]", Caled for C;,H,35N,NaOs: 543.1890; found 543.1905. HPLC: The
enantiomeric excess was determined to be 95% [determined by HPLC, Chiralpak AD-H,
hexane: isopropanol = 85:15, 0.5 mL/min, A = 254 nm, t (major) = 23.251 min, t (minor) =
21.186 min. Optical Rotation: [a]*°p = +38.76 (c = 4.43, CHCl,).
(E)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-dimethyl-5-(4-
methylbenzyl)pyrimidine-2,4,6(1H,3H,5H)-trione (3ac): Physical

Me properties: Yellow sticky solid; Yield: 95%, 47.8 mg.'H NMR (400

O MHz, CDCls) 6 9.27 (s, 1H), 8.45 (d, /= 9.2 Hz, 1H), 7.85 (d, /= 8.9

\N 0 Hz, 1H), 7.78 (d, J = 8.1 Hz, 1H), 7.50 — 7.46 (m, 1H), 7.34 — 7.29 (m,

O=EN 2 Ph 2H), 7.04 - 6.95 (m, 5H), 6.79 (d, J= 8.0 Hz, 4H), 6.70 (s, 1H), 3.23 (s,
(o]

HO 3H), 3.22 (s, 3H), 3.21 (d, /= 12.8 Hz, 1H), 3.11 (d, /= 12.8 Hz, 1H),

OO 2.26 (s, 3H). BC NMR (126 MHz, CDCl;) 6 175.7, 171.4, 153.0, 149.8,
138.6,137.8,135.2,134.5,133.3,131.1, 130.3, 129.2, 128.9, 128.8, 128.7, 128.3, 128.2, 127.9,
126.9, 125.3, 123.5, 119.2, 115.3, 64.3, 43.9, 28.9, 28.8, 21.1. FTIR (KBr) cm!: 3434.49,
2924.12, 1689.01, 1657.73, 1442.8, 1378.17, 1276, 1149, 752.30. HRMS ESI: [M+Na]*,
Calcd for C3,H,gN,NaOy: 527.1941; found 527.1914. HPLC: The enantiomeric excess was
determined to be 96% [determined by HPLC, Chiralpak AD-H, hexane:isopropanol = 90:10,
0.5 mL/min, A = 254 nm, t (major) = 24.361 min, t (minor) = 21.050 min. Optical Rotation:
[a]*p =+29.11 (c =4.11, CHCl;).

(E)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-dimethyl-5-(4-
nitrobenzyl)pyrimidine-2,4,6(1H,3H,5H)-trione  (3ad):  Physical

O:N properties: Yellow sticky solid; Yield: 99%, 53 mg. 'H NMR (500

O MHz, CDCl;) & 8.50 (s, 1H), 8.22 (d, J = 8.5 Hz, 1H), 8.08 (d, J = 8.3

\N 4 Hz, 2H), 7.88 (d, J= 8.9 Hz, 1H), 7.81 (d, /= 8.1 Hz, 1H), 7.49 (t, J =
0=§N S = "Ph 77 Hz, 1H), 7.36 (t,J = 7.4 Hz, 1H), 7.32 — 7.28 (m, 1H), 7.19 (d, J =

HO 8.3 Hz, 2H), 7.07 (t,J= 7.4 Hz, 1H), 7.00 (t, /= 7.6 Hz, 2H), 6.85— 6.81
OO (m, 3H), 3.48 (d, J = 12.7 Hz, 1H), 3.38 (d, J = 12.7 Hz, 1H), 3.26 (s,

3H), 3.21 (s, 3H).13C NMR (126 MHz, CDCl;) 8 174.1, 170.3, 152.8, 149.5, 147.6, 141.8,
138.3,134.1, 134.1,132.9, 131.4, 130.4, 129.0, 128.7, 128.3, 128.1, 127.1, 124.9, 123.8, 123.7,
119.0, 115.0, 63.5, 42.5, 29.1, 29.0. FTIR (KBr) cm™': 3400.90, 2925.96, 1685.2, 1660.16,
1461.84, 1432.8, 1380.47, 1348.02, 1280.75, 1115.78, 750.40, 692.20. HRMS ESI: [M+Na]*,
Calcd for C3;H,5N3NaOg: 558.1635; found 558.1610. HPLC: The enantiomeric excess was
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determined to be 91% [determined by HPLC, Chiralpak IB, hexane:isopropanol = 90:10, 0.5
mL/min, A =254 nm, t (major) = 22.614 min, t (minor) = 26.996 min. Optical Rotation: [a]*p
=+38.76 (c = 3.08, CHC,).
(E)-4-((5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-dimethyl-2,4,6-
trioxohexahydropyrimidin-5-yl)methyl)benzonitrile (3ae): Physical

NC properties: White sticky solid; Yield: 95%, 49 mg. 'TH NMR (500 MHz,

. O CDCLy) 6 8.57 (s, 1H), 8.22 (d, J= 8.5 Hz, 1H), 7.85 (d, J = 8.9 Hz, 1H),
(o)

N 7.78 (d, J = 8.1 Hz, 1H), 7.50 — 7.45 (m, 3H), 7.34 — 7.27 (m, 2H), 7.09

N =~ "Ph (d,J=8.3 Hz, 2H), 7.05 — 6.95 (m, 3H), 6.81 — 6.78 (m, 3H), 3.40 (d, J
HO =12.7 Hz, 1H), 3.30 (d, J= 12.7 Hz, 1H), 3.22 (s, 3H), 3.18 (s, 3H). 3C
OO NMR (126 MHz, CDCl;) & 174.2, 170.4, 152.8, 149.5, 139.7, 138.3,
134.2,132.9,132.2,131.3,130.1, 129.0, 128.7, 128.6, 128.2, 128.1, 127.1, 124.9, 123.7, 119.0,
118.1, 115.0, 112.1, 63.5, 42.9, 29.0, 28.9. FTIR (KBr) cm™': 3427.70, 2964.85, 2228.10,
1688.44,1661.76, 1456.90, 1377.87, 1269.08, 962.69, 822.69, 752.06, 694.77, 567.87. HRMS
ESI: [M+Na]*, Caled for Cs,HpsN3NaO4: 538.1737; found 538.1731. HPLC: The
enantiomeric excess was determined to be 92% [determined by HPLC, Chiralpak IB,
hexane:isopropanol = 90:10, 0.5 mL/min, A = 254 nm, t (major) = 22.720 min, t (minor) =
28.032 min]. Optical Rotation: [0]*°p = +25.13 (¢ = 4.09, CHCl5).

(E)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-dimethyl-5-(4-
(trifluoromethyl)benzyl)pyrimidine-2,4,6(1H,3H,5H)-trione (3af): Physical properties:
Light yellow sticky solid; Yield: 92%, 51.2 mg. '"H NMR (500 MHz,

i CDCLy) § 8.75 (s, 1H), 8.28 (d, J= 8.5 Hz, 1H), 7.86 (d, /= 8.9 Hz, 1H),

\, o 7.79 (d, J = 7.4 Hz, 1H), 7.50 — 7.46 (m, 3H), 7.35 — 7.30 (m, 2H), 7.09
o=(N oy (4:7=8.0Hz, 2H), 7.04 (t./= 7.4 Hz, 1H), 6.98 (t./= 7.7 Hz, 2H), 6.80
/.0 (d,J=17.2 Hz, 3H), 3.39 (d, J= 12.7 Hz, 1H), 3.29 (d, J = 12.8 Hz, 1H),

" OO 3.23 (s, 3H), 3.19 (s, 3H). 3C NMR (126 MHz, CDCl3) 8 174.6, 170.7,
152.8, 149.6, 138.4, 138.2, 134.5, 134.3, 133.0, 131.3, 129.7, 129.0,

128.7, 128.6, 128.2, 128.1, 127.0, 125.4, 125.0, 123.7, 119.1, 115.1, 63.7, 42.9, 29.0, 28.9. I°F
NMR (471 MHz, CDCls) 8 -62.6. FTIR (KBr) cm! : 3429.47, 2926.30, 1748.81, 1675.73,
1420.83, 1443.97, 1378.45, 1326.66, 1121.52, 1168.68, 1168.68, 823.20, 750.25. HRMS ESI:
[M+Na]*, Calcd for Cs,H,sF3N,;NaQOy4: 581.1658; found 581.1669. HPLC: The enantiomeric
excess was determined to be 90% [determined by HPLC, Chiralpak IB, hexane:isopropanol =
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95:5, 0.5mL/min, A = 254 nm, t (major) = 15.774 min, t (minor) = 19.224 min]. Optical
Rotation: [a]*p = +12.47 (¢ = 5.33, CHCL).
(E)-5-(4-fluorobenzyl)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-
dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3ag): Physical properties: White sticky solid;

F Yield: 91%, 46.2 mg. "H NMR (400 MHz, CDCl3) § 9.02 (s, 1H), 8.37

O (d, J= 8.5 Hz, 1H), 7.85 (d, J = 8.9 Hz, 1H), 7.78 (d, J = 8.1 Hz, 1H),

NP 7.48 (t,J=7.0 Hz, 1H), 7.35 — 7.29 (m, 2H), 7.05 — 6.95 (m,, 3H), 6.93
°=(N A b —6.86 (m, 4H), 6.79 (d, J= 7.6 Hz, 2H), 6.73 (s, 1H), 3.27 (d, J=12.9
" o2 Hz, 1H), 3.24 (s, 3H), 3.22 (s, 3H), 3.16 (d, /= 12.9 Hz, 1H). 3C NMR

HO

OO (126 MHz, CDCl;) 6 175.2, 171.1, 163.4, 161.4, 152.9, 149.7, 138.6,
134.8,134.4,133.2,131.2,130.7,129.5, 128.9, 128.7, 128.4, 128.2, 128.0, 127.0, 125.2, 123.6,
119.1,115.6,115.5,115.2, 64.1, 43.0,29.0, 28.9.F NMR (471 MHz, CDCl;3) 6 -113.3. FTIR
(KBr) cm!: 3413.62, 2926.23, 1690.02, 1662.36, 1509.27, 1457.77,1376.54, 1227.58,
1160.70, 1111.49, 1033.75, 823.85, 750.68, 693.82. HRMS ESI: [M+Na]*, Calcd for
C;31H,sFN,NaQy4: 531.1690; found 531.1671. HPLC: The enantiomeric excess was determined
to be 95% [determined by HPLC, Chiralpak IB, hexane:isopropanol = 96:4, 0.5 mL/min, A =
254 nm, t (major) = 18.025 min, t (minor) = 22.535 min. Optical Rotation: [0]*°p = +24.82 (¢
=0.584, CHCI,).

(E)-5-(4-chlorobenzyl)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-
dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3ah): Physical

cl properties: White sticky solid; Yield: 97%, 51 mg. '"H NMR (400

O MHz, CDCl;) & 8.87 (s, 1H), 8.27 (d, J = 8.5 Hz, 1H), 7.81 (d, J = 8.9

o___ZN 4 Hz, 1H), 7.73 (d, J = 8.7 Hz, 1H), 7.42 (t, J = 7.8 Hz, 1H), 7.29 (d, J =
N~ Z Ph 6.9 Hz, 1H), 7.23 (d, J = 8.9 Hz, 1H), 7.12 (d, J = 8.4 Hz, 2H), 7.00 —

HO 6.90 (m, 3H), 6.83 (d, J = 8.3 Hz, 2H), 6.74 (d, J = 7.6 Hz, 2H), 6.69
OO (s, 1H), 3.22 (d, J=12.9 Hz, 1H), 3.20 (s, 3H), 3.17 (s, 3H), 3.11 (d, J

=12.9 Hz, 1H). 3C NMR (126 MHz, CDCl;) 6 175.0, 170.9, 152.9, 149.7, 138.4, 134.8, 134 .4,
134.1,133.1,132.3,131.2, 130.5, 129.0, 128.8, 128.7, 128.5, 128.2, 128.0, 127.0, 125.1, 123.6,
119.1, 115.1, 63.9, 42.9, 29.0, 28.9. FTIR (KBr) cm™': 3428.02, 2925.46, 1688.6, 1658.73,
1447.44, 1376.85, 1226.68, 1117.3, 1092.62, 819.88, 751.4. HRMS ESI: [M+Na]", Calcd for
C;31HysCIN,NaOy: 547.1397; found 547.1401. HPLC: The enantiomeric excess was
determined to be 95% [determined by HPLC, Chiralpak IB, hexane:isopropanol = 96:4, 0.5
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mL/min, A =254 nm, t (major) = 19.211 min, t (minor) = 24.865 min. Optical Rotation: [a]*p
=+29.67 (c = 3.83, CHCL,).
(E)-5-(4-bromobenzyl)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-

133.1,132.8,131.7,

dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3ai): Physical
properties: White sticky solid; Yield: 98%, 56 mg. 'TH NMR (400 MHz,
CDCly) 6 8.79 (s, 1H), 8.23 (d, /= 8.6 Hz, 1H), 7.77 (d, J= 8.8 Hz, 1H),
7.70 (d, J = 8.1 Hz, 1H), 7.39 (t, J= 7.7 Hz, 1H), 7.25 — 7.18 (m, 4H),
6.97 — 6.87 (m, 3H), 6.74 — 6.66 (m, 4H), 6.66 (s, 1H), 3.18 (d, J=12.8
Hz, 1H), 3.16 (s, 3H), 3.13 (s, 3H), 3.07 (d, /= 12.8 Hz, 1H). 13C NMR
(126 MHz, CDCl;) o 175.0, 170.9, 152.9, 149.7, 138.4, 134.7, 134.3,
131.2,130.8, 129.0, 128.7, 128.5, 128.2, 128.0, 127.0, 125.1, 123.6, 122.3,

119.1, 115.1, 63.8, 42.9, 29.0, 28.9. FTIR (KBr) cm': 3434.21, 2925.51, 1688.18, 1660.21,
1447.42, 1378.56, 1227.02, 1116.37, 821.09, 752.30, 691.90, 509.21. HRMS ESI: [M+Na]*,
Calcd for C3;H,sBrN,NaOy: 591.0889; found 591.0865. HPLC: The enantiomeric excess was
determined to be 94% [determined by HPLC, Chiralpak IB, hexane:isopropanol = 96:4, 0.5
mL/min, A =254 nm, t (major) = 19.177 min, t (minor) = 24.512 min. Optical Rotation: [a]*p
=+27.14 (c = 4.4, CHCl,).

(E)-5-(3-bromobenzyl)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-

dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3aj): Physical
properties: White sticky solid; Yield: 96%, 55 mg. "H NMR (500 MHz,
CDCl;) 6 8.98 (s, 1H), 8.29 (d, J=9.5 Hz, 1H), 7.77 (d, /= 8.9 Hz, 1H),
7.69 (d, J=9.5 Hz, 1H), 7.39 (t, J = 8.4 Hz, 1H), 7.26 — 7.17 (m, 3H),
7.03 (t, J= 1.8 Hz, 1H), 6.98 — 6.92 (m, 2H), 6.88 (t, J = 7.5 Hz, 2H),
6.76 (d, J= 7.7 Hz, 1H), 6.69 (d, J = 7.2 Hz, 2H), 6.62 (s, 1H), 3.17 (s,
3H), 3.15 (s, 3H), 3.13 (d, J=12.7 Hz, 1H), 3.02 (d, J = 12.8 Hz, 1H).

13C NMR (126 MHz, CDCl;) 8 175.2, 171.0, 153.0, 149.6, 138.7, 136.0, 134.7, 134.4, 133.2,

132.0,131.3,131.2,

130.0,128.9, 128.7,128.5, 128.2, 128.0, 127.6, 127.0, 125.1, 123.6, 122.6,

119.2, 115.0, 64.0, 43.5, 29.0, 28.9. FTIR (KBr) cm': 3435.98, 2925.28, 1688.34, 1656.52,

1434.16, 1230.48,
C31H25BI'N2NE[O4Z

1379.55, 1111.05, 751.26, 692.82. HRMS ESI: [M+Na]*, Calcd for
591.0890; found 591.0865. HPLC: The enantiomeric excess was

determined to be 96% [determined by HPLC, Chiralpak ID, hexane:isopropanol = 90:10, 0.5
mL/min, A =254 nm, t (major) = 15.674 min, t (minor) = 18.975 min. Optical Rotation: [a]*p
=+29.24 (¢ =4.11, CHCIy).

S15



(E)-5-(2-bromobenzyl)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-
dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3ak): Physical properties: White sticky solid;
Yield: 93%, 53 mg. "TH NMR (400 MHz, CDCl3) 6 9.59 (s, 1H), 8.60
\ O gr (d,J=8.6Hz 1H),7.77 (d, /= 8.9 Hz, 1H), 7.69 (d, /= 8.1 Hz, 1H),
o= 742 (t,J=17.0 Hz, 1H), 7.26 — 7.16 (m, 3H), 7.07 — 6.86 (m, 5H), 6.81
/ HoO (d, J=9.4 Hz, 1H), 6.71 (d, J= 7.7 Hz, 2H), 6.56 (s, 1H), 3.36 (d, J =
OO 13.4 Hz, 1H), 3.17 (s, 3H), 3.18 (d, /= 13.4 Hz, 1H), 3.13 (s, 3H). 13C
NMR (126 MHz, CDCl;) 6 175.4, 171.1, 153.3, 149.8, 139.8, 134.9,
134.7,134.6, 133.8, 131.6, 131.5, 131.1, 129.9, 129.7, 128.8, 128.7, 128.3, 128.1, 128.0, 127.1,
126.5, 125.2,123.5, 119.3, 114.8, 63.7, 41.1, 29.6, 29.2. FTIR (KBr) cm™': 3425.08, 2924.59,
1688.47,1660.42, 1448.18, 1377.97, 1227.11, 821.12, 752.38, 507.62. HRMS ESI: [M+Na]*,
Calcd for C3;H,sBrN,NaQOy: 591.0889; found 591.0881. HPLC: The enantiomeric excess was
determined to be 89% [determined by HPLC, Chiralpak ID, hexane:isopropanol = 90:10, 0.5
mL/min, A =254 nm, t (major) = 21.090 min, t (minor) = 31.257 min. Optical Rotation: [a]*p

=+757.5 (¢ = 0.16, CHCl,).

(E)-5-(2-chlorobenzyl)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-

dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3al): Physical
properties: Light yellow sticky solid; Yield: 92%, 48.3 mg. 'H NMR
(500 MHz, CDCls) 6 9.59 (s, 1H), 8.60 (d, /= 8.6 Hz, 1H), 7.78 (d, J =
8.8 Hz, 1H), 7.70 (d, J = 8.1 Hz, 1H), 7.43 (t, J = 5.0 Hz, 1H), 7.26 —
7.17 (m, 3H), 7.06 (t, J=7.7 Hz, 1H), 7.00 (t, /= 6.9 Hz, 1H), 6.94 (t, J
=5.0 Hz, 1H), 6.90 — 6.87 (m, 2H), 6.82 (d, /= 7.7 Hz, 1H), 6.71 (d, J=
7.6 Hz, 2H), 6.56 (s, 1H), 3.36 (d, J = 13.4 Hz, 1H), 3.18 (s, 3H), 3.15 (d, /= 13.4 Hz, 1H),
3.14 (s, 3H). 3C NMR (126 MHz, CDCl;) & 175.4, 171.1, 153.3, 149.8, 139.8, 134.9, 134.7,
134.6,133.8,131.6,131.5,131.1,129.9,129.7,128.8, 128.7, 128.3, 128.2, 128.0, 127.1, 126.5,
125.2, 123.5, 119.3, 114.8, 63.7, 41.1, 29.6, 29.2. FTIR (KBr) cm'': 3365.37, 1692.26,
1663.85, 1506.76, 1437.12, 1374.57, 1269.63, 1102.65, 817.72, 752.54. HRMS ESI:
[M+Na]*, Calcd for C31H»sCIN,NaOy: 547.1395; found 547.1409. HPLC: The enantiomeric

excess was determined to be 97% [determined by HPLC, Chiralpak ID, hexane:isopropanol =
90:10, 0.5 mL/min, A = 254 nm, t (major) = 19.250 min, t (minor) = 26.752 min. Optical
Rotation: [a]*p = +58.51 (¢ = 1.85, CHCI;).
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(E)-5-(3,4-dimethoxybenzyl)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-

dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3am): Physical properties: Yellow sticky
solid; Yield: 91%, 50 mg. 'TH NMR (500 MHz, CDCl;) 4 9.12 (s, 1H),
8.36 (d, J=8.5 Hz, 1H), 7.85 (d, /= 8.9 Hz, 1H), 7.77 (d, J = 8.0 Hz,
1H), 7.47 (t, J= 7.0 Hz, 1H), 7.34 — 7.29 (m, 2H), 7.02 (t, /= 7.3 Hz,
1H), 6.96 (t,J=7.5Hz,2H), 6.77 (d, J= 7.5 Hz, 2H), 6.71 (s, 1H), 6.65
(d, /=8.2 Hz, 1H), 6.47 (d, J= 6.2 Hz, 1H), 6.42 (s, 1H), 3.80 (s, 3H),
3.75 (s, 3H), 3.26 (s, 3H), 3.22 (m, 4H), 3.12 (d, J = 13.0 Hz, 1H). 3C
NMR (126 MHz, CDCl;) & 175.6, 171.3, 152.9, 149.8, 148.8, 148.7,
138.4,135.1,134.4,133.2, 131.1, 128.9, 128.7, 128.4, 128.2, 128.0, 126.9, 125.8, 125.2, 123.5,
121.3,119.1,115.3,111.9,110.8, 64.2, 55.8, 55.7,43.6,29.0, 28.9. FTIR (KBr) cm': 3430.20,
2926.40, 1685.03, 1446.88, 1516.08, 1380.19, 1266.06, 1146.58, 1026.5, 753.24. HRMS ESI:
[M+Na]*, Calcd for C;3H30N,NaOg: 573.1996; found 573.1979. HPLC: The enantiomeric

excess was determined to be 95% [determined by HPLC, Chiralpak IB, hexane:isopropanol =
95:5, 0.5 mL/min, A = 254 nm, t (major) = 42.809 min, t (minor) = 47.986 min]. Optical
Rotation: [a]*p = +112.72 (¢ = 1.21, CHCIy).

(E)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-dimethyl-5-(naphthalen-2-
ylmethyl)pyrimidine-2,4,6(1H,3H,5H)-trione (3an): Physical

O properties: Yellow sticky solid; Yield: 99%, 53.4 mg. 'TH NMR (500
O MHz, CDCl;) 6 9.87 (s, 1H), 8.83 (d, J = 8.5 Hz, 1H), 7.93 (d, J = 8.8
\, O Hz, 1H), 7.85 — 7.73 (m, 4H), 7.61 (t, J= 7.0 Hz, 1H), 7.51 (t, J = 6.9 Hz,

°=(N ZSpn 1H), 7.46 (t, J= 6.9 Hz, 1H), 7.41 — 7.38 (m, 2H), 7.31 — 7.28 (m, 1H),
’HoO 7.08 — 7.04 (m, 2H), 7.01 (t, J = 7.4 Hz, 2H), 6.84 (d, J = 7.1 Hz, 2H),
OO 6.66 (s, 1H), 3.74 (d, J=13.6 Hz, 1H), 3.57 (d, /= 13.6 Hz, 1H), 2.91 (s,
3H), 2.86 (s, 3H). 3C NMR (126 MHz, CDCl;) 6 176.2, 171.7, 153.3, 149.4, 139.8, 135.1,
134.8,133.9,133.6,131.5,131.2,129.7,129.1, 129.0, 128.9, 128.7, 128.3, 128.2, 128.0, 127.8,
127.1, 126.5, 126.0 125.4, 124.5, 123.5, 123.2, 119.3, 115.2, 64.5, 40.6, 28.9, 28.7. FTIR
(KBr) em! 3433.33, 2926.01, 1690.61, 1658.07, 1291.48, 1444.89, 1224.60, 1150.86, 751.05,
688.43. HRMS ESI: [M+Na]*, Calcd for C3sHysN,NaO,: 563.1941; found 563.1929. HPLC:
The enantiomeric excess was determined to be 98% [determined by HPLC, Chiralpak AD-H,
hexane:isopropanol = 90:10, 0.5 mL/min, A = 254 nm, t (major) = 37.325 min, t (minor) =
23.423 min]. Optical Rotation: [a]*p = +89.92 (¢ = 1.33, CHCIy).
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(E)-5-(anthracen-9-ylmethyl)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-
dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3a0): Physical properties: Yellow sticky
solid; Yield: 83%, 48.9 mg. 'H NMR (400 MHz, CDCl3) 6 9.97 (s, 1H),
9.00 (d, /= 8.6 Hz, 1H), 8.03 (s, 1H), 7.89 (d, /= 8.9 Hz, 1H), 7.81 (d,
J=28.7Hz, 1H), 7.71 — 7.60 (m, 5H), 7.39 — 7.16 (m, 6H), 6.95 — 6.88
(m, 3H), 6.75 (d, J = 7.0 Hz, 2H), 6.47 (s, 1H), 4.01 —3.92 (m, 2H),
2.25 (s, 3H), 2.14 (s, 3H). BC NMR (126 MHz, CDCl3) 4 175.7, 171.3,
153.3, 148.8, 140.8, 135.0, 134.5, 134.1, 131.1, 130.6, 129.0, 128.7,
128.2, 128.2, 127.4, 125.3, 124.9, 124.6, 123.6, 119.4, 115.3, 64.1, 34.8, 28.8, 28.4. FTIR
(KBr) cm™: 3441.16, 2925.71, 1689.47, 1660.44, 1446.60, 1378.15, 1287.12, 1226.88,
1145.94, 896.91, 825.45, 753.24. HRMS ESI: [M+Na]*, Calcd for C39H30N,NaOy: 613.2103;
found 613.2100. HPLC: The enantiomeric excess was determined to be 98% [determined by
HPLC, Chiralpak IB, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm, t (major) =21.510
min, t (minor) = 27.663 min]. Optical Rotation: [a]*p = -3.98 (¢ = 3.47, CHCl5).

(E)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-dimethyl-5-(thiophen-2-

ylmethyl)pyrimidine-2,4,6(1H,3H,5H)-trione  (3ap):  Physical
properties: Light yellow sticky solid; Yield: 99%, 49 mg. "H NMR
(500 MHz, CDCls) 6 8.79 (s, 1H), 8.22 (d, J= 8.5 Hz, 1H), 7.75 (d, J
= 8.8 Hz, 1H), 7.68 (d, J= 7.7 Hz, 1H), 7.38 — 7.35 (m, 1H), 7.24 -
7.17 (m, 2H), 7.12 (d, J= 1.0 Hz, 1H), 6.93 (t, J = 7.3 Hz, 1H), 6.87
(t,J=7.5Hz,2H),6.70 - 6.67 (m, 3H), 6.10 (dd, /=3.3, 1.9 Hz, 1H),
5.86 (d,J=3.2 Hz, 1H), 3.27 (d, /= 14.3 Hz, 1H), 3.22 (s, 3H), 3.19 (s, 3H), 3.17 (d, J= 14.5
Hz, IH). BC NMR (126 MHz, CDCl3) 6 174.9, 171.0, 152.9, 150.2, 148.6, 142.6, 138.4, 134 4,
134.2,133.1,131.2,128.9, 128.7, 128.4, 128.2, 128.0, 127.0, 125.1, 123.6, 119.2, 115.1, 110.7,
108.9, 62.2, 36.5,29.2,29.1. FTIR (KBr) cm': 3408.65, 2923.32, 1664.08, 1457.07, 1374.74,
1268.60, 1077.67, 749.89. HRMS ESI: [M+Na]", Calcd for Cy9H»4N,04NaS: 519.1354; found
519.1344. HPLC: The enantiomeric excess was determined to be 95% [determined by HPLC,

Chiralpak IB, hexane:isopropanol = 96:4, 0.5 mL/min, A = 254 nm, t (major) = 20.414 min, t

(minor) = 23.579 min]. Optical Rotation: [a]*p = +158.42 (¢ = 0.76, CHC]l;).

(E)-5-(furan-2-ylmethyl)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-

dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3aq): Physical properties: White sticky solid;

Yield: 99%, 47.5 mg. '"H NMR (500 MHz, CDCl;) 6 8.88 (s, 1H), 8.29

(d, J= 8.5 Hz, 1H), 7.83 (d, J = 8.9 Hz, 1H), 7.76 (d, J = 8.0 Hz, 1H),
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7.44 (t,J=17.7 Hz, 1H), 7.32 — 7.20 (m, 2H), 7.20 (s, 1H), 7.02 (t, /= 7.3 Hz, 1H), 6.96 (t, J =
7.6 Hz, 2H), 6.78 — 6.74 (m, 3H), 6.19 — 6.18 (m, 1H), 5.94 (d, /=3.2 Hz, 1H), 3.34 (d, J =
14.3 Hz, 1H), 3.30 (s, 3H), 3.28 (s, 3H), 3.25 (d, J = 14.2 Hz, 1H). 3C NMR (126 MHz,
CDCl,) 6 175.0, 171.0, 152.9, 150.2, 148.5, 142.6, 138.4, 134.4, 134.2, 133.1, 131.2, 128.9,
128.7, 128.4, 128.2, 128.0, 127.0, 125.1, 123.6, 119.2, 115.0, 110.7, 108.9, 62.2, 36.5, 29.2,
29.1. FTIR (KBr) cm™: 3414.56, 2924.70, 1685.2, 1665.17, 1505.91, 1449.4, 1427.33,
1377.93, 1146.57, 1102.31, 818.95, 751.65, 691.05 cm’!; HRMS ESI: [M+Na]*, Caled for
CyoH,4N,NaOs: 503.1577; found 503.1566. HPLC: The enantiomeric excess was determined
to be 96% [determined by HPLC, Chiralpak ID, hexane:isopropanol = 90:10, 0.5 mL/min, A =
254 nm, t (major) = 37.355 min, t (minor) = 22.455 min]. Optical Rotation: [0]*°p = +54.22
(c=1.81, CHCl5).

(E)-5-(cyclohexylmethyl)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-
dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3ar): Physical
‘ properties: Off White sticky solid; Yield: 81%, 40 mg. 'H NMR (400
\N 0 MHz, CDCl;) 6 7.95 (s, 1H), 7.90 (d, J = 8.5 Hz, 1H), 7.79 (d, J = 8.8
O=(N ~Z>~>ph Hz, 1H), 7.73 (d,J=7.9 Hz, 1H), 7.39 — 7.35 (m, 1H), 7.29 — 7.26 (m,
/ HOO 1H), 7.21 (d, J= 8.9 Hz, 1H), 7.03 — 6.98 (m, 1H), 6.97 — 6.92 (m, 2H),
OO 6.84 (s, 1H), 6.76 — 6.73 (m, 2H), 3.37 (s, 3H), 3.28 (s, 3H), 2.17 - 2.05
(m, 2H), 1.60 — 1.50 (m, 3H), 1.36 — 1.22 (m, 2H), 1.11 — 0.96 (m, 4H), 0.89 — 0.77 (m, 2H).
I3C NMR (126 MHz, CDCl3) 6 174.4, 171.1, 152.4, 150.6, 137.1, 135.4, 134.4, 132.8, 130.9,
128.9, 128.6, 128.3, 128.2, 127.9, 126.8, 124.9, 123.6, 118.8, 115.6, 60.7, 44.1, 34.8, 33.8,
33.6, 29.2, 29.1, 26.1, 26.0, 25.7. FTIR (KBr) cm™: 3356.23, 2926.44, 1665.99, 1459.66,
1372.77, 1270.50, 1041.94, 815.33, 749.81, 696.18. HRMS ESI: [M+Na]*, Calcd for
C;31H3,NoNaOy: 519.2254; found 519.2262. HPLC: The enantiomeric excess was determined
to be 75% [determined by HPLC, Chiralpak ID, hexane:isopropanol = 95:5, 0.5 mL/min, A =
254 nm, t (major) = 15.745 min, t (minor) = 13.518 min]. Optical Rotation: [0]*°p = +19.23

(c =3.38, CHCl5).

(E)-5-hexyl-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-dimethylpyrimidine-

2,4,6(1H,3H,5H)-trione (3as): Physical properties: Off White sticky solid; Yield: 71%, 34
mg. '"H NMR (500 MHz, CDCl;) 8 7.94 (s, 1H), 7.89 (d, J = 8.5 Hz,
1H), 7.72 (d,J=8.8 Hz, 1H), 7.67 (d, /= 8.1 Hz, 1H), 7.32 — 7.29 (m,

A 1H), 7.21 — 7.19 (m, 1H), 7.14 (d, J= 8.9 Hz, 1H), 6.94 (t, J= 7.3 Hz,
(o)
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1H), 6.88 (t, /= 7.5 Hz, 2H), 6.75 (s, 1H), 6.69 (d, J = 7.3 Hz, 2H), 3.31 (s, 3H), 3.21 (s, 3H),
2.11 -2.05 (m, 1H), 2.01 — 1.95 (m, 1H), 1.10 — 1.00 (m, 6H), 0.94 — 0.90 (m, 2H), 0.71 (t,J
= 7.0 Hz, 3H). 3C NMR (126 MHz, CDCls) 8 174.5, 171.3, 152.4, 150.6 137.5, 134.7, 134.5,
132.8, 130.9, 128.9, 128.7, 128.4, 128.2, 128.0, 126.8, 124.9, 123.6, 118.8, 115.6, 62.3 37.3,
314, 29.1, 29.1, 25.1, 22.4, 13.9. HRMS ESI: [M+H]", Calcd for C3;0H;33N,0,: 485.2428;
found 485.2440. HPLC: The enantiomeric excess was determined to be 49% [determined by
HPLC, Chiralpak ID, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm, t (major) = 16.059
min, t (minor) = 11.938 min]. Optical Rotation: [a]*p =-12.5 (¢ = 0.2, CHCI;).

(E)-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-5-isopentyl-1,3-dimethylpyrimidine-

2,4,6(1H,3H,5H)-trione (3at): Physical properties: White sticky
solid; Yield: 77%, 35 mg. "TH NMR (500 MHz, CDCls) 6 7.84 (d, J
=8.1 Hz, 1H), 7.77 (s, 1H), 7.71 (d, J= 8.9 Hz, 1H), 7.66 (d, J= 8.1
Hz, 1H), 7.30 (t, /= 8.4 Hz, 1H), 7.22 - 7.18 (m, 1H), 7.13 (d, J =
8.9 Hz, 1H), 6.94 (t, /= 7.3 Hz, 1H), 6.88 (t, /= 7.5 Hz, 2H), 6.80
(s, IH), 6.70 (d, /= 7.3 Hz, 2H), 3.28 (s, 3H), 3.16 (s, 3H), 2.13 (td,
J=12.0,11.4, 5.1 Hz, 1H), 2.02 (td, J = 12.6, 12.1, 5.1 Hz, 1H), 1.27 (hept, J = 6.7 Hz, 1H),
0.88 — 0.74(m, 2H), 0.66 (d, J = 6.7 Hz, 3H), 0.63 (d, J = 6.6 Hz, 3H). 13C NMR (126 MHz,
CDCl) 6 174.1, 171.2, 152.2, 150.5, 137.4, 134.4, 134.3, 132.7, 130.9, 128.9, 128.6, 128.4,
128.2, 127.9, 126.7, 124.8, 123.6, 118.7, 115.6, 62.2, 35.2, 33.8, 29.0, 29.0, 27.9, 22.3, 22.1.
HRMS ESI: [M+H]?, Calcd for CyH3N,O4: 471.2284; found 471.2270. HPLC: The

enantiomeric excess was determined to be 64% [determined by HPLC, Chiralpak,
hexane:isopropanol = 98:2, 0.5 mL/min, A =254 nm, t (major) = 23.972 min, t (minor) = 26.438
min]. Optical Rotation: [a]*p =-21.61 (c = 2.85, CHCI;).

(E)-5-benzyl-1,3-diethyl-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)pyrimidine-
O 2,4,6(1H,3H,5H)-trione( 3au): Physical properties: White sticky
‘—\N o) solid; Yield: 98%, 50.7 mg. "TH NMR (500 MHz, CDCl;) 6 9.21 (s,
1H), 8.29 (d, J= 8.5 Hz, 1H), 7.86 (d, /= 8.9 Hz, 1H), 7.78 (d, J =
— 100 8.1 Hz, 1H), 7.47 (t, J="7.7 Hz, 1H), 7.32 (t, J= 8.8 Hz, 2H), 7.19 -
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7.13 (m, 3H), 7.04 — 6.96 (m, 5H), 6.74 (d, J= 7.6 Hz, 2H), 6.66 (s, 1H), 3.98 - 3.85 (m, 4H),
3.29 (d, J=12.8 Hz, 1H), 3.17 (d, /= 12.6 Hz, 1H), 1.11 (t, J= 7.1 Hz, 6H). 13C NMR (126
MHz, CDCl;) & 175.2, 170.7, 153.0, 149.0, 137.6, 135.8, 134.3, 133.3, 133.0, 131.1, 129.5,
128.8, 128.6, 128.5, 128.4, 128.2, 127.9, 127.9, 126.9, 125.1, 123.5, 119.2, 115.3, 63.0, 43.2,
38.1, 37.8, 13.0, 12.9. HRMS ESI: [M+H]*, Calcd for Cj33H;N,O4: 519.2284; found
519.2273. HPLC: The enantiomeric excess was determined to be 95% [determined by HPLC,
Chiralpak ID, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm, t (major) = 17.336 min, t
(minor) = 16.075 min]. Optical Rotation: [a]*p = -3.24 (¢ = 0.11, CHCl5).

5-benzyl-1,3-diethylpyrimidine-2,4,6(1H,3H,5H)-trione (2u): Physical properties: White
sticky solid; Yield: 97%, 26.5 mg. 'TH NMR (399 MHz, CDCl;) 6 7.20 — 7.17
LNJOLNJ (m, 3H), 7.04 — 7.02 (m, 2H), 3.83 — 3.68 (m, SH), 3.46 (d, J = 4.8 Hz, 2H),
1.02 (t,J=7.1 Hz, 6H).13C NMR '*C NMR (100 MHz, CDCl5)  168.0, 150.2,
135.0,129.2, 128.5,127.7,50.2,37.7,37.0, 13.0. HRMS ESI: [M+H]", Calcd

for CsH;9N,O5: 275.1396; found 275.1395.

0) o}

(E)-1,3,5-tribenzyl-5-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)pyrimidine-
2,4,6(1H,3H,5H)-trione (3av): Physical properties: White sticky

O solid; Yield: 99%, 63.5 mg. '"H NMR (399 MHz, CHLOROFORM-
Bn
N D) 5 8.82 (s, 1H), 8.22 (d, J = 9.5 Hz, 1H), 7.84 (d, J = 8.8 Hz, 1H),
(o}

=(N 2 Ph 7.77(d, J = 8.6 Hz, 1H), 7.48— 7.44 (m, 1H), 7.34 — 7.27 (m, 12H),

Bl 4o = =
O O 7.04 —6.99 (m, 2H), 6.93 (t, J = 7.5 Hz, 2H), 6.79 (t, J = 7.8 Hz, 2H),

6.70 - 6.69 (m, 2H), 6.57- 6.55 (m, 3H), 5.11 (d, J = 14.0 Hz, 1H),
5.05(d,J=14.0 Hz, 1H), 4.94 (d,J=12.2 Hz, 1H),4.91 (d,J=12.2 Hz, 1H), 3.30 (d, /= 12.8
Hz, 1H), 3.18 (d, /= 12.8 Hz, 1H).13C NMR (100 MHz, CHLOROFORM-D) & 175.1, 170.5,
152.9,149.8,137.8,135.8,135.7,135.3,134.3, 133.3,133.2, 131.2, 129.5, 129.3, 129.0, 128.9,
128.6, 128.6, 128.6, 128.5, 128.4, 128.1, 128.1, 128.0, 128.0, 127.5, 127.0, 125.2, 123.6, 119.2,
115.4, 63.3, 45.9, 45.5, 42.7. HRMS ESI: [M+H]*, Calcd for C43H35N,04: 643.2597; found
643.2599. HPLC: The enantiomeric excess was determined to be 98% [determined by HPLC,
Chiralpak ID, hexane:isopropanol = 80:20, 0.5 mL/min, A = 254 nm, t (major) = 23.679 min, t
(minor) = 15.490 min]. Optical Rotation: [a]>p = -34.75 (¢ = 0.08, CHCI5).

O (R,E)-1,5-dibenzyl-5-(1-(2-hydroxynaphthalen-1-yl)-2-
B"\N ) phenylvinyl)pyrimidine-2,4,6(1H,3H,5H)-trione  (3aw):  Physical
o
= Ko

o

0



properties: White sticky solid; Yield: 41%, 22.6 mg. '"H NMR (399 MHz, CDCl;) 3 8.61 (s,
1H), 8.34 (s, 1H), 8.23 (d, /=9.0 Hz, 1H), 7.85 (d, /= 8.7 Hz, 1H), 7.77 (d, J = 8.1 Hz, 1H),
7.49 —7.45 (m, 1H), 7.40 — 7.37 (m, 2H), 7.36 — 7.32 (m, 4H), 7.31 — 7.27 (m, 1H), 7.13 (t, J
=7.4 Hz, 1H), 7.05 — 6.99 (m, 3H), 6.96 — 6.88 (m, 4H), 6.65 — 6.62 (m, 3H), 5.09 (d, J = 14.0
Hz, 1H), 4.89 (d, J = 14.0 Hz, 1H), 3.28 (d, J = 13.0 Hz, 1H), 3.21 (d, /= 12.9 Hz, 1H). 13C
NMR (100 MHz, CDCls) & 176.1, 170.3, 152.8, 148.5, 138.4, 135.1, 135.0, 134.3, 133.1,
131.2,129.4,129.0, 128.7, 128.7, 128.6, 128.5, 128.3, 128.2, 128.0, 127.8, 127.1, 125.2, 123.7,
119.1, 115.2, 63.7, 45.2, 42.6. HRMS ESI: [M+H]*, Calcd for C34H,9N,04: 553.2127; found
553.2130. The diastereomeric ratio was determined to be 44:56 [determined by crude 'H
NMR]. HPLC: The enantiomeric excess was determined to be 40% [determined by HPLC,
Chiralpak, hexane:isopropanol = 85:15, 1 mL/min, A = 254 nm, t (major) = 12.619 min, t
(minor) = 8.868 min]. Optical Rotation: [a]*p =-12.29 (¢ = 0.10, CHCl5).

1,5-dibenzylpyrimidine-2,4,6(1H,3H,5H)-trione (2w): Physical properties: light yellow
sticky solid; Yield: 95%, 29.2 mg. 'TH NMR (400 MHz, CDCls) 6 9.32 (s, 1H), 7.26 (s, 5H),

o) 7.15 (t, J = 7.3 Hz, 1H), 7.07 (t, J = 7.4 Hz, 2H), 6.98 (d, J = 7.2 Hz, 2H),
HN” SN"P" 487 (s, 2H), 3.69 (1, /= 4.8 Hz, 1H), 3.44 (d, J= 4.8 Hz, 2H).13C NMR (101
o 0  MHz CDCls) & 168.4, 150.0, 150.0, 135.5, 135.0, 129.7, 129.3, 129.1, 129.0,

128.8, 128.4, 127.9, 127.7, 49.6, 44.1, 36.0. HRMS ESI: [M+H]", Calcd for

CisH;7N>O3: 309.1239; found 309.1243. HPLC: The enantiomeric excess
was determined to be 94% [determined by HPLC, Chiralpak ID, hexane:isopropanol = 50:50,
1 mL/min, A =254 nm, t (major) = 9.611 min, t (minor) = 8.389 min]. Optical Rotation: [a]*p
=+1.83 (¢ =0.15, CHCl,).

(E)-5-benzyl-5-(1-(2-hydroxynaphthalen-1-yl)-2-(4-methoxyphenyl)vinyl)-1,3-

dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3bb):
Physical properties: Yellow sticky solid; Yield: 92%, 48.4
mg. "TH NMR (500 MHz, CDCl;) 8 9.22 (s, 1H), 8.45 (d, J =
8.5 Hz, 1H), 7.86 (d,J=8.9 Hz, 1H), 7.79 (d, /= 8.1 Hz, 1H),
7.49 (t,J=17.7 Hz, 1H), 7.35 - 7.31 (m, 2H), 7.20 — 7.16 (m,
3H), 6.91 — 6.89 (m, 2H), 6.69 (d, /= 8.9 Hz, 2H), 6.62 (s, 1H), 6.49 (d, J = 8.9 Hz, 2H), 3.62
(s, 3H), 3.23 (d, J = 12.9 Hz, 1H), 3.21 (s, 3H), 3.20 (s, 3H), 3.13 (d, J = 12.7 Hz, 1H). 3C
NMR (126 MHz, CDCls) 6 175.7, 171.4, 159.5, 153.1, 149.8, 138.0, 133.7, 133.4, 132.3,
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131.0,130.3, 129.0, 128.9, 128.5, 128.1, 128.0, 127.3, 126.9, 125.4,123.5,119.2, 115.5, 113.7,
64.3, 55.0, 44.2, 28.9, 28.8. FTIR (KBr)cm™: 3358.07, 2925.58, 1692, 1662.62, 1460.61,
1373.21, 1255.02, 1032.76, 816.81, 748.81. HRMS ESI: [M+Na]", Calcd for C5,H,gN,NaOs:
543.1896; found 543.1895. HPLC: The enantiomeric excess was determined to be 97%
[determined by HPLC, Chiralpak AD-H, hexane:isopropanol = 90:10, 0.5 mL/min, A = 254
nm, t (major) = 41.405 min, t (minor) = 34.187 min]. Optical Rotation: [a]*p = +2.10 (¢ =
4.29, CHCl,).

(E)-5-benzyl-5-(1-(2-hydroxynaphthalen-1-yl)-2-(p-tolyl)vinyl)-1,3-dimethylpyrimidine-
2,4,6(1H,3H,5H)-trione (3cb): Physical properties: Off white sticky solid; Yield: 92%, 46.5
mg. '"H NMR (400 MHz, CDCl;) 6 9.23 (s, 1H), 8.46 (d, /J=8.5
Hz, 1H), 7.86 (d, J= 8.9 Hz, 1H), 7.79 (d, /= 8.2 Hz, 1H), 7.49
(t, J=8.4 Hz, 1H), 7.35 — 7.31(m, 2H), 7.21 — 7.16 (m, 3H),
Me 6.92 - 6.90 (m, 2H), 6.78 (d, J = 8.0 Hz, 2H), 6.67 — 6.65 (m,
3H), 3.25 (d, /= 12.8 Hz, 1H), 3.22 (s, 3H), 3.21 (s, 3H), 3.14
(d, J=12.8 Hz, 1H), 2.13 (s, 3H). 3C NMR (126 MHz, CDCl;) 6 175.6, 171.4, 153.0, 149.8,
138.6, 138.4, 133.8, 133.6, 133.3, 131.7, 131.0, 128.9, 128.9, 128.8, 128.7, 128.5, 128.1, 127.9,
126.9, 125.3, 123.5, 119.2, 1154, 64.2, 44.2, 28.9, 28.8, 21.1. FTIR (KBr) cm'!: 3368.16,
2925.04, 1695.2, 1460.22, 1373.01, 1269.53, 1031.51, 808.44, 749.28, 702.89. HRMS ESI:
[M+Na]*, Calcd for C3;,H,sNoNaOy: 527.1941; found 527.1938. HPLC: The enantiomeric

excess was determined to be 96% [determined by HPLC, Chiralpak AD-H, hexane:isopropanol
= 90:10, 0.5 mL/min, A = 254 nm, t (major) = 25.455 min, t (minor) = 22.559 min] Optical
Rotation: [a]*p = +28.22 (¢ =2.71, CHCI;).
(E)-5-benzyl-5-(2-(4-(tert-butyl)phenyl)-1-(2-hydroxynaphthalen-1-yl)vinyl)-1,3-
dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3db): Physical
properties: Pale yellow sticky solid; Yield: 93%, 51 mg. 'H
NMR (500 MHz, CDCl;) & 9.18 (s, 1H), 8.51 (d, J = 8.8 Hz,
1H), 7.89 (d, /= 8.9 Hz, 1H), 7.82 (d, J = 8.1 Hz, 1H), 7.52 (t,
J=28.4Hz, 1H), 7.38 — 7.32 (m, 2H), 7.21 — 7.16 (m, 3H), 7.00
(d, J=8.6 Hz, 2H), 6.90 (d, /= 7.9 Hz, 2H), 6.69 (d, J= 8.7 Hz, 2H), 6.64 (s, 1H), 3.23 —3.21
(m, 4H), 3.20 (s, 3H), 3.14 (d, J= 12.7 Hz, 1H), 1.14 (s, 9H). 13C NMR (126 MHz, CDCl;) &
175.6,171.3,152.8,151.6, 149.8, 138.4, 133.7, 133.5, 131.6, 131.0, 129.0, 128.9, 128.7, 128.5,
128.1, 128.0, 127.0, 125.4, 125.3, 123.5, 119.3, 115.5, 64.4, 44.2, 34.5, 31.0, 28.9, 28.8. FTIR
(KBr) cm™: 3433.13, 2961.05, 1746.34, 1690.90, 1657.41, 1454.09, 1378.52, 1266.66,
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1228.53, 1106.74, 821.14, 752.46, 701.77. HRMS ESI: [M+Na]", Calcd for C;35H34N>NaOy:
569.2411; found 569.2404. HPLC: The enantiomeric excess was determined to be 97%
[determined by HPLC, Chiralpak AD-H, hexane:isopropanol = 90:10, 0.5 mL/min, A = 254
nm, t (major) = 17.430 min, t (minor) = 13.043 min]. Optical Rotation: [0]*’p =-10.66 (c =
3.32, CHCl,).

(E)-5-benzyl-5-(1-(2-hydroxynaphthalen-1-yl)-2-(4-(trifluoromethyl)phenyl)vinyl)-1,3-

dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3eb): Physical
properties: White sticky solid; Yield: 95%, 53.2 mg. 'H NMR
(500 MHz, CDCl;5) 6 9.31 (s, 1H), 8.46 (d, /= 8.5 Hz, 1H), 7.87
(d,/=8.9Hz, 1H), 7.79 (d, J= 8.1 Hz, 1H), 7.51 (t,J= 7.7 Hz,
1H), 7.36 — 7.29 (m, 2H), 7.23 — 7.19 (m, 5H), 6.91 — 6.89 (m,
4H), 6.74 (s, 1H), 3.24 (d, J = 12.8 Hz, 1H), 3.21 (s, 3H), 3.21 (s, 3H), 3.16 (d, J = 12.8 Hz,
1H). 3C NMR (126 MHz, CDCly) 8 175.4, 171.2, 153.0, 149.6, 138.1, 138.0, 137.3, 133.3,
133.2,131.5,128.9, 128.8, 128.6 128.4, 128.2, 127.2, 125.1, 125.1, 124.9, 123.7, 119.3, 114.7,
64.4, 44.5, 29.0, 28.8. F NMR (471 MHz, CDCl;) 6 -62.9. FTIR (KBr) cm': 3379.34,
2925.50, 1661.08, 1507.42, 1458.78, 1374.74, 1324.53, 1126.77, 1068.17, 818.83, 750.78.
HRMS ESI: [M+Na]", Calcd for C;,H,5F3N,NaOy: 581.1654; found 581.1650. HPLC: The

enantiomeric excess was determined to be 97% [determined by HPLC, Chiralpak AD-H,
hexane:isopropanol = 95:5, 0.5 mL/min, A =254 nm, t (major) = 27.858 min, t (minor) = 32.715
min]. Optical Rotation: [a]>p = +18.30 (¢ = 4.23, CHCIy).
(E)-5-benzyl-5-(2-(4-fluorophenyl)-1-(2-hydroxynaphthalen-1-yl)vinyl)-1,3-
dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3fb):Physical properties: White sticky solid;
Yield: 98%, 50 mg. '"H NMR (500 MHz, CDCl;) 6 9.30 (s, 1H),
8.45(d, J=8.5Hz, 1H), 7.86 (d, J= 8.9 Hz, 1H), 7.79 (d, J= 8.1
Hz, 1H), 7.50 (t,J= 7.0 Hz, 1H), 7.35 - 7.30 (m, 2H), 7.22 - 7.17
(m, 3H), 6.90 (d, /J=5.3 Hz, 2H), 6.78 — 6.75 (m, 2H), 6.67 — 6.63
(m, 3H), 3.24 (d,J=12.9 Hz, 1H), 3.21 (s, 3H), 3.20 (s, 3H), 3.14
(d, J=12.8 Hz, 1H). 3C NMR (126 MHz, CDCl;) 6 175.6, 171.3, 163.3, 161.3, 153.1, 149.7,
137.4,135.0,133.5,131.2,130.8, 130.8, 130.5, 130.4, 129.0, 128.9, 128.5, 128.2, 128.0, 127.0,
125.1, 123.6, 119.2, 115.3, 115.1, 115.0, 64.3, 44.4, 28.9, 28.8. F NMR (471 MHz, CDCl3)
0 -112.2. FTIR (KBr) cm™: 3360.53, 2925.67, 1663.69, 1506.54, 1460.07, 1372.68, 1269.51,
1220.61,1159.39, 1032.25, 814.75, 749.65. HRMS ESI: [M+Na]*, Calcd for C3;H,sFN,>NaOy:
531.1690; found 531.1707. HPLC: The enantiomeric excess was determined to be 97%
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[determined by HPLC, Chiralpak IB, hexane:isopropanol = 95:5 0.5 mL/min, A = 254 nm, t
(major) = 17.616 min, t (minor) = 22.529 min]. Optical Rotation: [a]*p = +182.82 (c = 0.68,
CHCL).

(E)-5-benzyl-5-(2-(4-bromophenyl)-1-(2-hydroxynaphthalen-1-yl)vinyl)-1,3-

dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3gb): Physical
properties: Yellow sticky solid; Yield: 92%, 52.3 mg. 'H NMR
(500 MHz, CDCls) 6 9.20 (s, 1H), 8.34 (d, /= 8.5 Hz, 1H), 7.76
(d, J=8.9 Hz, 1H), 7.69 (d, /= 8.7 Hz, 1H), 7.40 (t,J="7.7 Hz,
1H), 7.26 — 7.17 (m, 2H), 7.13 — 7.07 (m, 3H), 6.99 (d, J = 8.5
Hz, 2H), 6.80 (d, J= 7.7 Hz, 2H), 6.56 (d, J = 8.2 Hz, 3H), 3.14 (d, /= 12.8 Hz, 1H), 3.11 (s,
3H), 3.11 (s, 3H), 3.05 (d, J = 12.8 Hz, 1H). 3C NMR (126 MHz, CDCl3) & 175.4, 171.2,
153.0, 149.6, 137.5, 136.2, 133.5, 133.4, 133.1, 131.3, 130.1, 128.9, 128.8, 128.5, 128.3, 128.1,
127.1, 125.0, 123.6, 122.5, 119.2, 114.8, 64.3, 44.4, 28.9, 28.8. FTIR (KBr) cm™': 3357.78,
2926.83, 1662.62, 1460.91, 1374.10, 1269.05, 1109.16, 1162.59, 1074.79, 750.03, 703.42.
HRMS ESI: [M+Na]*, Calcd for C3;H,sBrN;NaOy4: 591.0889; found 591.0860. HPLC: The

enantiomeric excess was determined to be 98% [determined by HPLC, Chiralpak AD-H,
hexane:isopropanol = 95:5, 0.5mL/min, A = 254 nm, t (major) = 40.940 min, t (minor) = 46.548
min]. Optical Rotation: [a]*p = +153.58 (¢ = 0.53, CHCl).

(E)-5-benzyl-5-(2-(4-chlorophenyl)-1-(2-hydroxynaphthalen-1-yl)vinyl)-1,3-

dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3hb): Physical
properties: Off white sticky solid; Yield: 95%, 49.6 mg. 'H
NMR (500 MHz, CDCl3) 6 9.20 (s, 1H), 8.34 (d, /J=8.2 Hz, 1H),
7.76 (d, J=8.9 Hz, 1H), 7.69 (d, /= 8.1 Hz, 1H), 7.40 (t,J= 7.7
Hz, 1H), 7.26 — 7.20 (m, 2H), 7.13 — 7.07 (m, 3H), 6.85 — 6.80
(m, 4H), 6.62 (d, J = 8.7 Hz, 2H), 6.57 (s, 1H), 3.14 (d, J = 12.7
Hz, 1H), 3.12 (s, 3H), 3.11 (s, 3H), 3.05 (d, /= 12.8 Hz, 1H). 3C NMR (126 MHz, CDCl;) §
175.5,171.2,153.1, 149.6, 137.4, 136.0, 134.1, 133.4, 133.2, 133.1, 131.3, 129.9, 128.9, 128.9,
128.5, 128.4, 128.3, 128.1, 127.1, 125.1, 123.6, 119.2, 114.9, 64.3, 44.4, 28.9, 28.8. FTIR
(KBr) cm': 3358.93,2926.32, 1663.02, 1460.67, 1374.46, 1269.25, 1107.53,1031.92, 811.93,
750.36, 703.68. HRMS ESI: [M+Na]*, Calcd for C;;H,sCIN,NaO4: 547.1398; found
547.1401. HPLC: The enantiomeric excess was determined to be 97% [determined by HPLC,
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Chiralpak IB, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm, t (major) = 18.998 min, t
(minor) = 22.141 min]. Optical Rotation: [a]>p = +5.40 (¢ = 4.58, CHCl5).

(E)-5-benzyl-5-(2-(3-fluorophenyl)-1-(2-hydroxynaphthalen-1-yl)vinyl)-1,3-
dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3ib): Physical
properties: Light yellow sticky solid; Yield: 96%, 48.9 mg. 'H
NMR (500 MHz, CDCl3) 6 9.30 (s, 1H), 8.44 (d, /= 8.5 Hz, 1H),
7.86 (d, J=8.9 Hz, 1H), 7.78 (d, /= 6.9 Hz, 1H), 7.49 (t, J="7.0
Hz, 1H), 7.35-7.30 (m, 2H), 7.21 — 7.17 (m, 3H), 6.91 — 6.89 (m,
2H), 6.76 (dd, J = 8.8, 5.6 Hz, 2H), 6.67 — 6.63 (m, 3H), 3.24 (d, J = 12.8 Hz, 1H), 3.21 (s,
3H), 3.20 (s, 3H), 3.14 (d, J = 12.8 Hz, 1H). 13C NMR (126 MHz, CDCl;) 8 175.6, 171.3,
163.3,161.3, 153.1,149.7, 137.4,135.0, 133.5, 133.2, 131.2, 130.8, 130.5, 130.4, 129.0, 128.9,
128.5,128.2,128.0, 127.0, 125.1, 123.6, 119.2, 115.3, 115.1, 115.0, 64.3, 44.4, 28.9, 28.8. I°F
NMR (471 MHz, CDCl5) 6 -113.1. FTIR (KBr) cm': 3371.59, 2938.84, 1747.03, 1692.25,
1580.97,1373.93, 1269.53, 1031.87, 958.68, 811.23, 785.64. HRMS ESI: [M+Na]", Calcd for
C;1H,5FN,NaOy4: 531.1690; found 531.1685. HPLC: The enantiomeric excess was determined
to be 93% [determined by HPLC, Chiralpak IB, hexane:isopropanol = 95:5, 0.5 mL/min, A =
254 nm, t (major) = 16.989 min, t (minor) = 19.626 min]. HRMS ESI: [M+Na]+, Calcd for
C31H,sFN,NaO,4: 531.1690; found 531.1685. Optical Rotation: [0]*p = +88.53 (¢ = 1.43,
CHCL).

(E)-5-benzyl-5-(2-(3-chlorophenyl)-1-(2-hydroxynaphthalen-1-yl)vinyl)-1,3-

dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3jb): Physical properties: Yellow sticky solid;
Yield: 96%, 50 mg. "TH NMR (500 MHz, CDCls) 6 9.23 (s, 1H),
8.35 (d, J=8.5 Hz, 1H), 7.77 (d, J = 8.9 Hz, 1H), 7.69 (d, J =
8.1 Hz, 1H), 7.42 — 7.39 (m, 1H), 7.24 — 7.16 (m, 2H), 7.13 —
7.07 (m, 3H), 6.89 (d, J = 8.0 Hz, 1H), 6.80 (d, /= 7.4 Hz, 2H),
6.76 — 6.73 (m, 2H), 6.55 (s, 1H), 6.51 (d, J=8.0 Hz, 1H), 3.15
(d,J=12.9 Hz, 1H), 3.12 (s, 3H), 3.11 (s, 3H), 3.06 (d, /= 12.8 Hz, 1H). 13C NMR (126 MHz,
CDCl5) 6 175.5, 171.2, 153.0, 149.6, 137.3, 137.1, 136.3, 133.9, 133.4, 133.2, 131.4, 129.4,
129.0, 128.9, 128.8, 128.5, 128.3, 128.0, 127.1, 126.3, 125.0, 123.6, 119.2, 114.7, 64.3, 44.4,
29.0,28.8. FTIR (KBr) cm™': 3377.79, 2926.65, 1690.74, 1661.97, 1455.94, 1374.99, 1270.18,
1107.39, 960.57, 751.05, 703.91. HRMS ESI: [M+Na]*, Calcd for C;H;sCIN;NaOy:
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547.1395; found 547.1386. HPLC: The enantiomeric excess was determined to be 97%
[determined by HPLC, Chiralpak IB, hexane:isopropanol = 95:5, 0.5mL/min, A = 254 nm, t
(major) = 17.979 min, t (minor) = 20.630 min]. Optical Rotation: [a]*p = +27.2 (c = 4.68,
CHCL).

(E)-5-benzyl-5-(2-(2-chlorophenyl)-1-(2-hydroxynaphthalen-1-yl)vinyl)-1,3-

dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3kb): Physical properties: Light yellow sticky
solid; Yield: 86%, 45 mg. 'H NMR (500 MHz, CDCl3) 8 9.18 (s,
1H), 8.31 (d, J= 8.5 Hz, 1H), 7.66 (d, J = 8.9 Hz, 1H), 7.60 (d, J =
6.9 Hz, 1H), 7.42 (t, J = 8.4 Hz, 1H), 7.21 — 7.06 (m, 6H), 6.94 (s,
1H), 6.85 — 6.81 (m, 3H), 6.69 (d, J= 6.1 Hz, 1H), 6.59 (t, J= 7.6
Hz, 1H), 3.19 (d, J = 12.8 Hz, 1H), 3.16 (s, 3H), 3.14 (s, 3H), 3.09
55(d, J = 12.9 Hz, 1H). 3C NMR (126 MHz, CDCl;) 6 175.4, 170.9, 153.5, 149.7, 138.0,
136.0, 133.6, 133.5,133.4,133.0, 131.0, 129.2, 129.0, 129.0, 128.8, 128.6, 128.5, 128.2, 127.9,
126.9, 126.3, 125.2, 123.4, 118.8, 114.6, 63.8, 43.7, 28.9, 28.8. FTIR (KBr) cm™': 3402.60,
2925.76, 1692.88, 1505.69, 1461.23, 1269.84, 1032.86, 812.74, 750.21, 597.81. HRMS ESI:
[M+Na]*, Calcd for C31H,5CIN,NaOy: 547.1395; found 547.1409. HPLC: The enantiomeric

excess was determined to be 92% [determined by HPLC, Chiralpak ID, hexane:isopropanol =
90:10, 0.5 mL/min, A = 254 nm, t (major) = 13.098 min, t (minor) = 15.546 min]. Optical
Rotation: [a]*p = +92.81 (c = 4.23, CHCI;).

(E)-5-benzyl-5-(1-(2-hydroxynaphthalen-1-yl)-2-(thiophen-2-yl)vinyl)-1,3-

dimethylpyrimidine-2,4,6(1H,3H,5H)-trione 3lb): Physical
properties: Yellow sticky solid; Yield: 88%, 43.8 mg. 'H NMR (500
MHz, CDCl;) 6 9.23 (s, 1H), 8.52 (d, /= 8.3 Hz, 1H), 7.95 (d, /= 8.9
Hz, 1H), 7.83 (d, /= 8.1 Hz, 1H), 7.52 (t, J="7.0 Hz, 1H), 7.39 — 7.35
(m, 2H), 7.21 — 7.17 (m, 3H), 6.95 (d, J = 5.0 Hz, 1H), 6.91 — 6.92
(m, 3H), 6.87 (d, J= 2.4 Hz, 1H), 6.75 (dd, J= 5.0, 3.7 Hz, 1H), 3.27 — 3.21 (m, 5H), 3.20 (s,
3H).13C NMR (126 MHz, CDCl;) 6 175.5, 171.2, 153.6, 149.7, 138.0, 134.0, 133.6, 131.9,
131.7,131.6, 130.6, 129.5, 129.4, 128.9, 128.5, 128.2, 128.0, 127.2, 125.8, 124.7, 123.6, 119.8,
114.3, 63.9,44.7,29.0, 28.8. FTIR (KBr) cm!: 3426.12, 2925.83, 1744.60, 1688.36, 1657.36,
1438.76, 1379.44, 1230.76, 1106.05, 1023.06, 820.64, 751.43, 706.51. HRMS ESI: [M+Na]*,
Calcd for CooH4NoNaSOy: 519.1354; found 519.1348. HPLC: The enantiomeric excess was
determined to be 97% [determined by HPLC, Chiralpak AD-H, hexane:isopropanol = 95:5, 0.5
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mL/min, A = 254 nm, t (major) = 59.504 min, t (minor) = 45.060 min]. Optical Rotation:
[a]?p = +29.14 (c = 3.65, CHCl5).

(E)-5-benzyl-5-(1-(6-bromo-2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-1,3-
dimethylpyrimidine-2,4,6(1H,3H,5H)-trione  (3mb):  Physical
N properties: White sticky solid; Yield: 98%, 55.8 mg. "TH NMR (500
0=(N 7 "Ph MHz, CDCls) & 9.46 (s, 1H), 8.35 (d, /=9.1 Hz, 1H), 7.91 (s, 1H),

/., 0
HO OO 7.75 (d, J = 8.9 Hz, 1H), 7.53 (d, J = 9.1 Hz, 1H), 7.32 (d, J = 8.9
B

\  OPh

Hz, 1H), 7.22 — 7.17 (m, 3H), 7.04 (t, J = 7.3 Hz, 1H), 6.98 (t, J =
7.6 Hz, 2H), 6.88 (d, /= 5.5 Hz, 2H), 6.76 (d, J= 7.3 Hz, 2H), 6.67 (s, 1H), 3.21 (s, 6H), 3.19
(d, J=12.7 Hz, 1H), 3.04 (d, J = 12.5 Hz, 1H). 3C NMR (126 MHz, CDCl;) 4 175.7, 171.3,
153.5,149.6, 139.1, 134.6, 134.2,133.2, 131.8, 130.1, 130.1, 130.1, 129.8, 128.7, 128.6, 128.5,
128.3, 128.2, 127.2, 120.4, 117.3, 115.4, 64.1, 44.4, 29.0, 28.8. FTIR (KBr) cm™': 3443.91,
2925.60, 1688.58, 1655.01, 1446.47, 1378.25, 1229.76, 752.32, 698.25. HRMS ESI:
[M+Na]*, Calcd for C3;H,5BrN,;NaO,4: 591.0889; found 591.0891. HPLC: The enantiomeric
excess was determined to be 95% [determined by HPLC, Chiralpak AD-H, hexane:isopropanol
=90:10, 0.5 mL/min, A = 254 nm, t (major) = 32.864 min, t (minor) = 25.723 min]. Optical
Rotation: [a]*p =-9.98 (c = 4.15, CHCL,).

(E)-5-benzyl-5-(1-(2-hydroxynaphthalen-1-yl)-3,3-dimethylbut-1-en-1-yl)-1,3-
dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (3nb): Physical
properties: White sticky solid; Yield: 95%, 44.7 mg. '"H NMR (399
MHz, CDCl;) 6 9.14 (s, 1H), 8.58 (d, J = 8.3 Hz, 1H), 7.80-7.75 (m,
2H), 7.60 — 7.57 (m, 1H), 7.37 - 7.33 (m, 1H), 7.23 (d, /= 8.8 Hz, 1H),
7.18 — 7.12 (m, 3H), 6.85-6.82 (m, 2H), 5.66 (s, 1H), 3.16 (s, 6H), 3.02
(d, J=12.9 Hz, 1H), 2.98 (d, J = 12.8 Hz, 1H), 0.71 (s, 9H). 13C NMR (100 MHz, CDCl;) &
176.3,171.8, 153.1,150.4, 135.2,133.9, 131.9, 130.8, 128.9, 128.6, 128.5, 128.2, 127.9, 126.6,
126.4, 123.3, 119.0, 115.9, 64.5, 44.4, 34.9, 29.2, 29.0, 28.8. HRMS ESI: [M+H]*, Calcd for
CyoH31N,Oy4: 471.2284; found 471.2278. HPLC: The enantiomeric excess was determined to
be 99% [determined by HPLC, Chiralpak ID, hexane:isopropanol = 80:20, 0.5 mL/min, A =
254 nm, t (major) = 5.180 min, t (minor) = 6.179 min]. Optical Rotation: [a]*°p =-26.50 (c =
0.04, CHCIs).
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6. General procedure for synthetic transformation

Compounds 4-6 were prepared by following the procedure:

\ OPh \ OP
=(N o N h
o o
N =~ Ph L DCC, DMAP =(N ZPh
HO THF, rt, 12-24 h RLn,o
CC .
3aa G 4-6

To a solution of compound 3aa (49 mg, 0.1 mmol, 1 equiv.) in dry THF (2 mL), G (0.12 mmol,
1.2 equiv.), DCC (24.7 mg, 0.12 mmol, 1.2 equiv.), and DMAP (1.22 mg, 0.01 mmol, 10 mol%)
( HOBt was used in synthesis of compound 4 in equivalent amount )were added and stirred for
appropriate time at rt. After completion of the reaction (determined by TLC), the reaction
mixture was filtered and further treated with 1IN HCI. The extraction was done with ethyl
acetate, dried over Na,SO,, and concentrated under vacuum. The reaction mixture was then

purified by column chromatography to afford the corresponding products (4-6).

Compound 7 was prepared by following the procedure®:

OPh F}N OPh
(o]
=(N Z “Ph NaOH (aq.) 5> HN Z “Ph
/ /
HoO i l EtOH, Reflux, 2 h HOO
3aa 7

To a solution of compound 3aa (49 mg, 0.1 mmol, 1 equiv.) in dry 95% Ethanol (1 mL),
aqueous sodium hydroxide was added and the mixture was refluxed for 2 h. After completion
of the reaction (determined by TLC), the reaction mixture was filtered and further washed with

water (3 times) and recrystallized from 95% ethanol to afford the compound 7.

Compound 8 was prepared by following the procedure’:
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N
0=( cl

N Z~Ph B EtsN

/1o ©/ \© Toluene, rt
N O
mpo

3aa

und

3aa (0.1 mmol) was dissolved in toluene (0.5 mL) under a N, atmosphere,and triethylamine
(0.3 mmol) was added. To this mixture, a solution of chlorodiphenylphosphine (0.2 mmol) in
toluene (0.5 mL) was added dropwise over 5 min. The resulting mixture was stirred at room
temperature for 1 h. Ammonium salts were removed by filtration, and the reaction mixture was

brought to dryness to yield the title product 8.

Compound 9 was prepared by following the procedure!:

\  OPh

N
°=(N s m-CPBA
’ vo® DCM
3aa

To a solution of 3aa (0.1 mmol) in CH,Cl, (2.5 mL) at 0 °C was added m-chloroperbenzoic
acid (20.4 mg, 0.118 mmol). The resulting solution was stirred for 24 h at rt until complete
consumption of starting material (checked by TLC). The mixture was washed with an aq. 10%
solution of KOH (5 mL) and then extracted with CH,Cl, (3.0 mL). The organic layer was dried
(Na,SO,) and the solvent was removed under reduced pressure. The crude product was purified
by silica gel column chromatography (hexanes—EtOAc, 10%) to yield the corresponding

epoxide, as a mixture of diastereoisomers.

(E)-1-(1-(5-benzyl-1,3-dimethyl-2,4,6-trioxohexahydropyrimidin-5-yl)-2-
phenylvinyl)naphthalen-2-yl-2-(1-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-
yDacetate (4): Physical properties: White sticky solid;

~0 N7 Yield: 76%, 63.1 mg. '"H NMR (500 MHz, CDCl;) § 7.82 (t,
J=10.0 Hz, 3H), 7.57 (d, J = 8.0 Hz, 2H), 7.42 — 7.40 (m,

5H),7.31—7.25 (m, 2H), 7.17 — 7.12 (m, 4H), 7.04 — 6.98 (m,

o N 2H), 6.94 — 6.83 (m, 5H), 6.65 (d, J=9.1 Hz, 1H), 3.89 —3.75
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(m, 7H), 2.92 (s, 3H), 2.74 (s, 3H), 2.26 (s, 3H). 3C NMR (126 MHz, CDCl3) & 169.4, 169.0,
168.7,168.2,156.1, 150.3, 146.4, 139.1, 136.3, 135.5, 135.0, 134.6, 133.9, 131.8, 131.5, 131.1,
130.8,130.7,130.5, 130.0, 129.1, 129.0, 128.3, 128.1, 128.1, 127.4, 126.8, 126.2, 125.9, 125 4,
121.6, 115.0, 111.9, 111.6, 101.4, 64.3, 55.7, 42.8, 30.1, 28.6, 28.4, 13.4. HRMS ESI:
[M+Na]*, Caled for CsoHy4oN3;NaO,Cl: 852.2452 found 852.2477. HPLC: The enantiomeric
excess was determined to be 97% [determined by HPLC, Chiralpak AD-H, hexane:isopropanol
= 50:50, 0.3 mL/min, A = 254 nm, t (major) = 52.452 min, t (minor) = 47.767 min]. Optical
Rotation: [a]?%p = 8.94 (¢ = 0.04, CHC]l5).

(E)-1-(1-(5-benzyl-1,3-dimethyl-2,4,6-trioxohexahydropyrimidin-5-yl)-2-
phenylvinyl)naphthalen-2-yl (S)-2-(6-methoxynaphthalen-2-yl)propanoate (5): Physical
properties: White sticky solid; Yield: 66%, 46.4 mg. 'H
O=\(N NMR (500 MHz, CDCl;) 6 7.81 (t, J = 7.8 Hz, 2H), 7.66
N = "Ph 763 (m,2H), 7.53 (dd, J = 8.6, 5.4 Hz, 2H), 7.44 —7.28
00 (m, 4H), 7.16 — 7.14 (m, 3H), 7.09 — 7.05 (m, 5H), 6.98 (t,
o o OO J=17.4Hz, 1H), 6.85 (t, J=7.7 Hz, 2H), 6.64 (d, J= 7.8
| Hz, 2H), 4.08 (q, J = 7.0 Hz, 1H), 3.92 (s, 3H), 3.60 (d, J
=12.7 Hz, 1H), 3.47 (d, /= 12.7 Hz, 1H), 2.80 (s, 3H), 2.66 (s, 3H), 1.64 (d, J= 7.2 Hz, 3H).
13C NMR (126 MHz, CDCl;) § 172.5, 169.0, 168.5, 157.7, 150.2, 146.7, 135.6, 135.2, 134.8,
134.5,133.8,131.8,131.3, 130.7, 130.3, 129.7, 129.4, 129.0, 128.9, 128.2, 128.2, 128.0, 127.9,
127.1, 126.8, 126.5, 126.4, 126.0, 125.3, 124.8, 121.8, 118.8, 105.7, 64.4, 55.3, 45.5, 42.0,

28.5,28.3, 18.5. HRMS ESI: [M+Na]", Calcd for C4sH33N,NaOg: 725.2628 found 725.2661.
HPLC: The diastereomeric ratio was determined to be 94:6 [determined by HPLC, Chiralpak

OPh

ID, hexane:isopropanol = 90:10, 0.5 mL/min, A = 254 nm, t (major) = 37.972 min, t (minor) =
47.899 min] Optical Rotation: [o]*°p = +23.33 (¢ = 0.9, CHCIy).

1-((E)-1-(5-benzyl-1,3-dimethyl-2,4,6-trioxohexahydropyrimidin-5-yl)-2-
phenylvinyl)naphthalen-2-yl (4R)-4-((3R,5S,7R,8R,9S,10S,12S8,14S,17R)-3,7,12-
trihydroxy-10,13-dimethylhexadecahydro-1H-cyclopentalalphenanthren-17-yl)pentanoate
(6): Physical properties: Yellow sticky
0=ZN P solid; Yield: 80%, 69.3 mg, dr > 20:1. 'H
OH N = "Ph. NMR (500 MHz, CDCl5) & 7.78 — 7.71 (m

] AN
o . o o OO 3H), 7.41 (s, 1H), 7.37 — 7.32 (m 2H), 7.19
H (Ll "IH
6 5 o —7.15 (m, 1H), 7.09 (s, SH), 6.96 — 6.88
H — H
OH
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(m, 3H), 6.84 (d, J = 7.7 Hz, 2H), 3.92 — 3.86 (m, 2H), 3.81 — 3.72 (m, 2H), 3.38 — 3.34 (m,
1H), 2.94 (s, 3H), 2.53 — 2.44 (m, 8H), 2.34 — 2.29 (m, 2H), 2.19 — 2.10 (m, 2H), 1.98 — 1.94
(m, 1H), 1.86 — 1.77 (m, 2H), 1.71 — 1.64 (m, 2H ), 1.60 — 1.54 (m, 2H), 1.46 — 1.42 (m, 3H),
1.35 — 1.30 (m, 2H), 1.26 — 1.16 (m, 6H), 1.02 — 0.98 (m, 1H), 0.89 (d, J = 5.6 Hz, 2H), 0.81
(s, 3H), 0.52 (s, 3H). BC NMR (126 MHz, CDCl3) 6 170.9, 168.4, 167.6, 149.4, 145.2, 134.5,
134.1,133.7,130.9, 130.4, 129.5, 129.5, 128.9, 128.1, 127.3, 127.1, 127.0, 127.0, 126 .4, 125.7,
125.1, 125.0, 124.8, 120.7, 72.0, 70.9, 67.4, 63.2, 46.0, 45.4, 42.5, 40.6, 40.4, 38.5, 38.5, 34.3,
34.0,33.7,33.6,32.9,30.0,29.4,29.3,28.7,27.8,27.2,27.1,26.5,25.4,23.9,22.2,21.4, 16.2,
11.4. HRMS ESI: [M+Na]", Calcd for CssHgN,NaOg: 903.4560 found 903.4586. Optical
Rotation: [a]*p=-9.02 (c = 4.08, CHCly).

(E)-2-benzyl-2-(1-(2-hydroxynaphthalen-1-yl)-2-phenylvinyl)-N1,N3-dimethylmalonamide
(7): Physical properties: White sticky solid; Yield: 85%, 39.4 mg, '"H NMR (400 MHz,
I-}N OPh CDCl;) 69.73 (d,J=4.8 Hz, 1H), 7.81 (t, /= 8.7 Hz, 2H), 7.52 (d, J=8.2
N A~ph Hz, 1H), 7.35 (d, /= 8.9 Hz, 1H), 7.30 — 7.21 (m, 3H), 7.16 — 7.14 (m, 3H),
’ 100 7.03 (s, 1H), 6.98 — 6.87 (m, 7H), 5.91 (d, J=5.0 Hz, 1H), 3.57 (d, J=13.9
OO Hz, 1H), 2.88 (d,J=4.7 Hz, 3H), 2.82 (d, J=4.8 Hz, 3H), 2.36 (d, J=13.9
Hz, 1H). BC NMR (101 MHz, CDCl;) 6 175.7, 174.4, 155.3, 136.2, 135.3,
135.2, 134.7, 131.3, 130.7, 129.3, 129.2, 129.1, 128.8, 128.2, 128.1, 128.05, 127.3, 127.0,
122.8,122.6, 120.5,114.9, 62.9,41.3, 26.4, 26.2. HRMS ESI: [M+H]", Calcd for C3yH»9N,05:
465.2178 found 465.2180. HPLC: The enantiomeric excess was determined to be 10%
[determined by HPLC, Chiralpak ID, hexane:isopropanol = 35:65, 1 mL/min, A = 254 nm,
t(major) = 12.813 min, t (minor) =5.176 min. Optical Rotation: [0]*°p = +62.50 (¢ = 0.03,

CHCL).

(E)-1-(1-(5-benzyl-1,3-dimethyl-2,4,6-trioxohexahydropyrimidin-5-yl)-2-

phenylvinyl)naphthalen-2-yl diphenylphosphinate (8): Physical properties: White sticky
solid; Yield: 96%, 66.2 mg. '"H NMR (399 MHz, CDCl;) 6 7.98 — 7.92
(m, 2H), 7.84 (d, /= 8.4 Hz, 1H), 7.76 (d, J= 7.9 Hz, 1H), 7.66 — 7.63
(m, 2H), 7.59 — 7.50 (m, 4H), 7.48 — 7.39 (m, 2H), 7.32-7.27 (m, 3H),
7.16 —7.04 (m, 10H), 6.97 (d, J= 8.2 Hz, 2H), 3.89 (d, /= 12 Hz, 1H),
3.85(d,J=12 Hz, 1H), 2.71 (s, 3H), 2.48 (s, 3H). 3C NMR (101 MHz,
CDCl) 6 168.7, 168.5, 150.2, 135.5, 135.3, 135.2, 133.1, 132.6, 132.1,
131.9,131.9,131.9, 131.8, 131.8, 130.7, 130.3, 130.1, 129.1, 128.7, 128.6, 128.4, 128.3, 128.2,

S32



128.2, 127.2, 127.2, 125.5, 125.4, 122.8, 119.2, 64.5, 43.3, 28.4, 28.1. 3P NMR (162 MHz,
CDCls) 6 30.46. HRMS ESI: [M+H]*, Caled for C43H36N,POs: 691.2362 found 691.2364.
HPLC: The enantiomeric excess was determined to be 90% [determined by HPLC, Chiralpak
ID, hexane:isopropanol = 60:40, 1 mL/min, A = 254 nm, t(major) = 28.260 min, t (minor)
=37.023 min. Optical Rotation: [a]>’p = -147.86 (c = 0.08, CHC]l5).

5-benzyl-5-((2R,3R)-2-(2-hydroxynaphthalen-1-yl)-3-phenyloxiran-2-yl)-1,3-
dimethylpyrimidine-2,4,6(1H,3H,5H)-trione (9): Physical properties:
Light Yellow sticky solid; Yield: 78%, 39.4 mg (inseparable mixture
of diastereomers). "H NMR (400 MHz, CDCl;) & 8.08 (s, 1H), 7.92 —
7.40 (m, 1H), 7.32 — 7.27(m, 3H), 7.26 — 7.24 (m, 1H), 7.19 — 7.07 (m,
3H), 7.04 — 6.94 (m, 3H), 6.91-6.88 (m, 1H), 6.77-6.74 (m, 1H), 6.69 —
6.63(m, 1H), 6.54 — 6.50 (m, 2H), 5.89 - 5.58 (m, 1H), 3.72 — 3.51(m, 1H), 3.39-3.33 (m, 1H),
3.30-3.16 (m, 3H), 3.02-2.98 (s, 3H). 3C NMR (101 MHz, CDCl;) & 203.7, 169.8, 145.8,
145.6, 144.8, 140.6, 135.8, 135.7, 134.1, 133.5, 132.6, 131.0, 130.6, 130.2, 130.0, 130.0, 129.8,
129.7,129.2,128.9,128.7, 128.5, 128.4, 128.3, 128.0, 127.9, 127.6, 127.6, 127.3,126.3, 123.1,
122.8, 109.6, 61.8, 60.9, 46.1, 42.0, 28.8, 28.5, 28.4, 28.1. HRMS ESI: [M+Na]", Calcd for
C;31H6NoNaOs: 529.1739, found 529.1719. HPLC: The enantiomeric excess was determined
to be 94%, 77:23 dr [determined by HPLC, Chiralpak ID, hexane:isopropanol = 60:40, 1
mL/min, A =254 nm, t(major) = 35.713 min, t (minor) = 52.185 min. Optical Rotation: [a]*p
=-36.0 (¢ =0.01, CHCIy).
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8. Copies of HPLC Chromatograms

HPLC, Chiralpak ID, hexane:isopropanol = 90:10, 0.5 mL/min, A = 254 nm

VWD1 A, Wavelength=254 nm (Sanjay\BARBI,RacDIPEA.RT,ID,90;10,.5ML,254NM.D)
mAU % . S 3 @@ﬁo
T & o K
800 & TNV@'D'
700 | I
600 - |
500 —
1
1
400 —‘
300 . .
200 I |
100 -
04— \\ = \ =
S . 10 15 . ZIU . 2|5 350 35 40 . miry
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s ] [mAU] %
———— |- | ——=—|=—————- R e e e |
1 18.080 MM 0.6812 3.52110e4 861.512817 49.8778
2 21.988 MM 0.7530 3.53835e4 7.83..18567 50..1222
VWD1 A, Wavelength=254 nm (manjulBARBI,QDUREA CHCL3,ID,80_10,.5ML ,254NM.D)
mAU &5 ©
] K \b,_\'f-‘
o _ O &
] \ O
2500 : o N
] =(N Z~Ph '
2000 / 0 I
HO.
- "CC
1000 3aa
500 - | . &
'_\ g I;\Qb\
0= e \“ T "("\_ggb
T R " S 0 a3 40 min
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %
i e el e | e |
1 17.827 MM 0.7280 1.47236e5 3370.82227 99.5240
2 21.970 MM 0.5723 704.19489 240 +-5050F 0.4760
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HPLC, Chiralpak AD-H, hexane:isopropanol = 85:15, 0.5 mL/min, A =254 nm

VWD1 A, Wavelength=254 nm (manju\MB,p-OME BARBI RA RT AD-H,85 15.5ML254NM.D)
%] 5
4 o™ E
500 |
|
400; |
300
|
200 [ |
1004: {
: >
0 R S S S S S
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [(mMAU*s ] [MAU] S
s e | s | s | e |====maasss | |
1 18.086 MM 0.6812 3.52110e4 861.51917 49.8778
2 21.988 MM 0.7530 3.53835e4 783.18567 50.1222
VWD1 A, Wavelength=254 nm (manjuiMB.p-OME,BARBI,CH,RT ,AD-H,85_15.5ML254NM.D)
mAU o
3500 - MeO E
BUDD—i O
\N (o)
2500
o
=4N ~ "Ph
2000 /
] HO0
C
1000 3ab
500 - 2 | &
- |
] v 4/ b
0 5 10 15 20 25 30 " mir
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
| [ [mmmr e | memmm————— i |
1 21.186 BV 0.5315 5294.73242 149.01254 2.4584
2 23.251 VB 0.7017 2.10079e5 3665.12305 97.5416
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HPLC, Chiralpak AD-H, hexane:isopropanol = 90:10, 0.5 mL/min, A =254 nm

VWD1 A, Wavelength=264 nm (manjuiMB, p-ME, BARBI,RART AD-H,90_10.5ML254NM D)
mAU 1 2 b
1000 a ¥ ?g:v\cb" . Q_f-g:q'é{b
ks g#z
800 — |
|
600 — |
I
[
400 — |
200 | |
| | I'.
o] ; Sl B
0 5 10 15 20 25 30 min
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
e s e [ e | s [l
1 21.328 MM 0.5820 3.51854e4 1007.51569 49.9284
2 24.921 MM 0.6760 3.52863e4 869.96881 50.0716
VWD A, Wavelength=254 nm (manjulMB,p-ME.BARBI.CH,RT AD-H,90_10.5ML,254MNM.D)
mAL g 5
3500 o _-\°5§J
¥
Me
3000 |
2500 O
\ O
N
2000 (o)
=(N ~ "Ph
- L |
500 3ac 8 _,‘*@"\?
&
L T T T "
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] (mAU*s] [mAU] %
= e i—mm— = e == fmmmmeme
1 21.050 MM 0.5130 3458.33447 112.35178 1.754¢9
2 24 .361 MM 0.8950 1.93613e5 3605.62744 98.2451
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HPLC, Chiralpak IB, hexane:isopropanol = 90:10, 0.5 mL/min, A = 254 nm

VW D1 A, Wavelength=254 nm (manjuiMB,4-NO2 BARBI,RA,IB 90;10,.5ML 254 NM.D)
mAL §
1000—-' '.
800
600 —
400%
200+
0 =% \-- —
R S - S S T - S 35 "eni]
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e [ e e | = [ | | e e i |
1. 22, 568 BV 1.0485 9.35315e4 135132068 49,5517
2 26.559 VW R 1.1467 9.52239%9e4 1210.600645 50.4483
VW D1 A, Wavelength=254 nm (manju\MB.4-NO2 BARBI,CH,IB 90;10,.5ML 254 NM.D)
mAU s =
800 | O,N § &
{ vs‘b@'
700 O
\ 0 |
600 N
o
200 =(N ~ "Ph
400 | /HOO
L
w0 3ad
100 8 _q,‘g"ﬂ;a
1 5
s
S b T
0 S —
o 3 T s 20 Cs T 30 D a5 "min]
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [(mAU*s ] [mAU] %
el et e [ e
1 22.614 MF 1.1609 5.68524e4 816.21155 95.5241
2 26.996 FM 1.3447 2663.91431 38..01.637 4.4759
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VW D1 A, Wavelength=254 nm (manju\MB-4-CN-BARBI RAIB 90_10.5ML 254 NM.D)
maL 7
m- [=:]
o
20..
ﬂ—\_____ A
Tk 10 15 2 s a3 s a0 45 mid
Signal 1: VWD1 A, Wavel ength=254 nm
Peak RetTime Type Width Area Hei ght Area
# [mi n] [min] [mAU*s] [mAU] %
T |----]------- P e LT |-------- |
1 22.769 BB 0.7319 3685. 17725 71. 30690 50. 0647
2 27.583 BB 0.9319 3675. 65869 55. 77050 49.9353
VWD1 A, Wavelength=254 nm (manju\MB-4-CN-BARBI,CH,IB,80_10.5ML 254 NM.D)
mAU rﬁ_
700 i :S
NC
600
|
500 \ 0
N
400 (0]
LA
07 ’ o2
- CC
100 3ae | %
o] —
1|0 2ID 3|Cl 4ID mlirl
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
R PRl EREEEE R Ot R | --o----- |
1. 22.720 BB ©.7511 3.84667e4 724 .86359 96.08371
2 28.032 BB B.9385 1587.29333 23.. 72892 3.9629

HPLC, Chiralpak 1B, hexane:isopropanol = 90:10, 0.5 mL/min, A = 254 nm
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VWD A, Wavelength=254 nm (manju\MB-4-CF3-BARBLRA,IB,35_5.5ML 254 NM.D)

mAL 7] ?

700

19.265

GO0 -

500

400 4

300 1

200

Tt 7T T —T
5 10 15 20 25 30 min

Signal 1: VWD1 A, Wavel ength=254 nm

Peak RetTime Type Width Area Hei ght Area
# [min] [min] [mAU*s] [mAaU] %
e R | === | -=—-—-- | =-= - - - | === - - | -------- |
1 15.878 BV 0. 6207 3. 36832e4 792. 76074 49.8814
2 19.265 VB 0. 7370 3. 38434e4 669. 16449 50. 1186
VWD1 A, Wavelength=254 nm (manju\MB-4-CF3-BARBI,CH.IB.95_5.5ML 254 NM.D)
rai] F3C E
3500 | P
3000 \ 0
] N
2500 (0]
1 =(N ” "Ph
] /
2000 HOO
1500 | OO
1000—:
] 3af
500 — §
o] e e
5 ‘IIO 15 2‘0 25 30 min

Signal 1: VWD1 A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R |---- | ------- R R |- |
1 15.774 BV ©.7283 2.24735e5 3680.86572 95.067606
2 19.224 VB 0.6786 1.16615e4 249.36702 4.9330

HPLC, Chiralpak 1B, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm
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HPLC, Chiralpak IB, hexane:isopropanol = 96:4, 0.5 mL/min, A = 254 nm

"VWD1 A, Wavelength=254 nm (manju\MB,p-F BARBI,RART,IB, 96_4,.5ML 254 NM.D)

j :
1400 — | %
1200 : | .
1000 — .
800 —
600 — | |
400 - |
[ 1
\\ | N
0] . = = —
4] é 1|0 1 IS 2‘0 2‘5 3‘0 3‘5 I min
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
i e [ e | m——m e [ [ |
1 18.421 VB R 0.7348 7.96223e4 1566.82666 50.5892
2 22.944 BB 0.8665 7.77675e4 1295.27881 49.4108
VWD1 A, Wavelength=254 nm (manju\MB.p-F BARBI,CH,RT.IB, 96_4,.5ML 254 NM.D)
mAL S
. F
400 O
\ O
N
300 o
=<N %~ "Ph
/
- Ho2 E i
100 —
3ag 2
0 - N 8
[1] g 1|0 1:5 I 2I0 2!5 min
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [(mAU] %
———— | |-——-—————- | ————————— |----—— ] |
1 18.025 BV R 0.6092 2.389%940e4 565.99902 97.7007
2 22.535 BB 0.8027 562.31586 9.97530 2.2993
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HPLC, Chiralpak IB, hexane:isopropanol = 96:4, 0.5 mL/min, A = 254 nm

VWD1 A, Wavelength=254 nm (Harish\MB,p-Cl, BARBI,RA,RT.IB,96_4,.5ML 254 NM.D)
mAl

-19:060

1750 -

g
1500 ! &
12507_-: I
1000—:. I!_ '
750 |
500 — It
|\ o
250 SN 1
] | b A
] S b e 7
o 5 10 15 20 25 30 35 'mie]
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e B [ | s B i Lt |
1 19.060 VB R 0.8507 1.08718e5 1855.72034 50.3867
P 24.764 BV R 1.0296 1.0704%e5 1520 02527 49.6133
VWD1 A, Wavelength=254 nm (manju\MB,p-CI,.BARBI,CH,RT.IB, 96_4,.5ML 254 NM.D)
mAL -
800 — [
600 — |
400
200 [ :'-_
8
N =
. P e e -
0 5 10 15 20 25 30 35 ']
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mMAU] 3%
| RS === | e | =EsaEEEEEE | s | == |
1 19.211 BB 0.8255 5.24350e4 926.11542 97.4591
2 24.865 BB 0.9890 1367.03394 20.03608 2.54009
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HPLC, Chiralpak IB, hexane:isopropanol = 96:4, 0.5 mL/min, A = 254 nm

VWD1 A, Wavelength=254 nm (manju'.r-:mmaaémmm.c:Hmz_m.ga 4 5ML254NM 0)
il 7] o
[2e] Q’b
1400 % z?'j':\
S %
g &
1200 - ;N%é;\
1000
BOD
B00
400 -]
200
D _J
T T T i T T T
5 10 15 20 25 30 mi
Signal 1: VWD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Hei ght Area
# [min] [min] [mAU*s] [mAU] %
el ! e i —— e e——— |
T 19.623 My 0.9743 7.70315e4 1317. 69360 50. 4609

1.1457 7.56245e4

1100. 74292 49. 5391

2 25.198 M
| \
- o

nm {mgnjulMB4BrBARBI.Ch.RT,CHCL3,I1B,96_4.5ML 254NM.D)
mAU = o
3000
2500 : I
2000 :
1500
1000{
500 — \ & a\‘l‘{]’h
"-\ n e:b'.
5.8 by
°‘| — v - —
5 10 115 Z‘E{J 25 I-nin
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
kS [min] [min] [mMAU*s] [mAU] %
aaaa e ans [ lrrresss | ssmm———— | Bemmem— [
1 19.177 MM 1.1219 2.4066%9e5 3575.28491 97.2238
2 24.512 MM 11293354 21 TH2

1.0142 6872.24268



HPLC, Chiralpak ID, hexane:isopropanol = 90:10, 0.5 mL/min, A = 254 nm

VWD1 A, Wavelength=254 nm (manju\MB,3BrPhBARBI,CHCL3,ID 90 10,.5ml 254nm.D)

= g
1200 | I P
| [ I
1000 |
800
600 |
400 —
200 \
\\ N
0 = e e -
4] . . . . é I I . . 1 :0 . I ' I 1 .5 . . . I 2ICI I . . . 2‘5 ‘ ' I I 3:0 mir:
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
e | = e e | e e [ |
1 15.912 MM 0.5433 4.59022e4 1408.17090 49.7795
2 18.955 MM 0.6582 4.63089%e4 1172.61987 50.2205
VWD1 A, Wavelength=254 nm (manju\MB,3BrPhBARBI,CH,CHCL3,ID,2010.5mi254nm.D)
mALl % (\:}
e
q | .?-_QQ
2000
1500 —
1000
500
_. o
..\ g q_;\m
~~ B®
0| —
0 " s 10 ' 15 ' 20 ' 25 30mint
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s ] [MAU] g
el e | = e R R [ = e e e |
1 15.674 MM 0.5387 7.56172e4 2839.35034 981575
2 18.975 MM 0.5856 1419.39880 40.3%9628 1.8425
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HPLC, Chiralpak ID, hexane:isopropanol = 90:10, 0.5 mL/min, A =254 nm

VWD1 A, Wavelength=254 nm (manju\MB2-BrPhBAREI,RA,CHCI3,1D,90_10.5ML254NM.D)

mAU ] E
500 *- il
| |
2
400 - ‘%
300 I
200
100 7- 1
. - e . S
0 5 10 15 20 25 30
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 20.773 VB R 0.6628 2.42504e4 538.77271 49.7496
2 30.760 BB 0.9292 2.44945e4 388 .. Lelid3 502504

VWD1 A, Wavelength=254 nm (manju\MB2-BrPhBARBI,CH,CHCI3,ID,90_10.5ML254NM.D)
mAU |

=} =
400 ; @.3‘;9
] W
350
300 — O | |
1 \ |
250 N o Br |
(0]
200 =(N ~ "Ph |
: /
150 — Hoo
O
P
A, -
s 3ak 8 5
| N =
0] T Y, S A
0 5 10 15 20 25 30
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %
el EEE Rt | === = | === m— e R e
1 21.090 MM 0.7423 1.86251e4 418.16913 94 .6280
2 31.257 MM 0.9803 1057.34363 17, 9753210 5.3720
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10,.5ml,254NM.D)

VWD A, Wavelength=254 nm (manju'MB, 2-CIPhBARBI,RAC,ID 90

mAU 7 o
o
o
1000 | T
=z}
=
800 —| oo
o
]
600 —
1
400 —
1 |
1 |
200 | |
\ |
0 -t | - .Arl \-.,I, - ik \\"‘ —
. T . T T T T I |
0 5 10 15 20 25 30 35 min

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s ] [mAU] %

1 18.819 VB R 0.5186 3.70633e4 1054.49402 50.0383
2 25.499 BB 0.7186 3.70065e4 750.052%92 49.9617

VWD1 A, Wavelength=254 nm (manju\MB,2-CIPhBARBI,CH,ID 90_10,.5ml,254MNM.D)

mAlU 2
|
2000
1500 — \N o Cl
o
] =%N ~ "Ph
1000 /
] HOO
500 * O O | |
3al L\ 3
4 \\- ﬁ
0 ~ DR P - - 1 / — e [
0 5 10 15 20 25 30 35 "mi]
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %

1. 19.250 VB R 0.5568 9.44373e4 2477.22876 98.5080
2 26.752 BB 0.7546 1430.34167 28.15902 1.4920

HPLC, Chiralpak ID, hexane:isopropanol = 90:10, 0.5 mL/min, A = 254 nm
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HPLC, Chiralpak IB, hexane:isopropanol = 95:5, 0.5 mL/min, A =254 nm
HPLC, Chiralpak AD-H, hexane:isopropanol = 90:10, 0.5 mL/min, A =254 nm

[V

BT A Wavelengih=35% s (mary JME Naph BARBTRAAD-H 3010 5 254NN D)
mAL ]
400
300 e
200~ o)
L 100
Si
Pe 2 T T ) T T — T T e i T T T f
10 20 30 40 50 mil
"Signal 1: VWD1 A, Wavel ength=254 nm
Peak RetTime Type Width Area Hei ght Area
# [min] [min] [mAU*s ] [mAU] %
e R Rl P | - [ -------- |
1 23.028 BB 0.5942 9752.93848 245.13474 49.9558
2 38.513 BB 0.9607 9770.21094 152.03218 50.0442
: VWD1 A, Wavelength:MeQ(maﬂJu\MB Naph BARBI,CH.AD-H,90;10,.5mL,254NM.D) = :
e g
400 |
800 — |
600
200
sighee— 0 20 s W S0 =
Signal 1: VWDl A, Wavelength=254 nm
Pea
# Peak RetTime Type Width Area Height Area
i N [min] [min] [mAU*s ] [mAU] %
e EEEEEE R EREEE |-=--- oo R O |-------- |
1 23.423 BB ©.5803 674.26965 17.16501 1.1758

2 37.325 BB ©.8525 5.66691e4 999.51361 98.8242



VWD1 A, Wavelength=254 nm (manjulMB-ANTHRACENE BARBI,RA,IB,95_5.5ML 254NM D)
mAU =
140 i
&
|
|
120 ! b=
~—
2
|l
100 - | \
80
[ 1
|
60 | | |
40
20
0 - Bewropn _
T PR T T T T T T T
5 10 15 20 25 30 35 rmin

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
R P R R |----o--- |
1 21.527 BB ©.6580 6521.49512 139.86139 50.1011
2 27.047 VB R ©.8343 6495.16650 188.47273 49.8989
VWD A, Wavelength=254 nm (manjulMB-ANTHRACENE BARBI ch,IB.95_5.5ML 254NM.D)
mALl 7] (=1
3500 5
3000
2500
2000 —
1500 -
1000
500 oy
1] -~ il
T 3 =T T ; T 4 L} L T T : T ;
5 10 15 20 25 30 35 mir]
Signal 1: VWD1 A, Wavel ength=254 nm
Peak RetTime Type Width Area Hei ght Area
4 [min] [min] [mAU*s ] [mAU] %

Rl B e R R |=-mmmm e - o - |
1 21.510 W R 0.9431 2.29305eh 3549 55688 98.90566

2 27.663 BB 0. 8523 2537. 20264 43.51282 1.0944

HPLC, Chiralpak IB, hexane:isopropanol = 9851 :8 \ 0.5 mL/min, A =254 nm



HPLC, Chiralpak 1B, hexane:isopropanol = 96:4, 0.5 mL/min, A = 254 nm

VWD1 A, Wavelength=254 nm (manjuiMB, THIOPHENE BAREBI RAC IB96_4.5ml 254NM.D)

] {S\. ,5‘.":{?9. cg\%
o [ Ilvso § éfi:b
j ;| gjv@
| I\
| *
300 il | 1
! '| | |
[ 1
] [
200 - ‘ |I |
% III | iII
] | 531 |
90 it
i I“‘"\Il .I\\
0 e s s — ) \ TR s o |
5 10 15 20 25 30 35 il
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
S L [ === === | === | === | === I
1 20.126 MF 0.8070 2.19493e4 453.32965 50.6361
2 22.966 MF 0.9538 2.13978e4 373.89407 49.3639
VWD1 A, Wavelength=254 nm (manjuiMB,. THIOPHENEBAREBI CH 10c IB96_4.5mI254NM.D)
mAL i gl {\&\h
1400 | e
1
i
1200—: | I
1000 | | II
, |
800 |
600 | | l'.
w0 ] B
200 | e &
b &
o : - RN 4
é 10 15 . 20 2‘5 3‘0 3‘5 min
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
== S e e | === [[Ee=mmm=m—es === |
1 20.414 MF 0.8283 7.70414e4 1550.15479 957.5502
2 23.579 FM 0.8634 1934.72278 37.34756 2.4498
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HPLC, Chiralpak ID, hexane:isopropanol = 90:10, 0.5 mL/min, A =254 nm

mAU —

VWD1 A, Wavelength=254 nm (manjulMB,FURAN,.BARBI,RAC.ID 90_10,.5ml,254NM.D)

22877

80—

60

—38.231

40 |

20

'_ T T T T T
4] 10 20 30 40 min

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
it [min] [min] [mMAU*s] [mAU] %
=S SRR |l aanaees | ST B o | s=snsss |
1 22.877 BB 0.5600 3664.41553 96.50531 49.1498
2 38.231 BB 1.0335 3721.18359 53.57800 50.8502
VWD1 A, Wavelength=254 nm (manjulMB,FURAN.BARBI,CH.ID 90_10,.5ml,254NM.D)
mAU 8
400 - i
350
300 —
250
200 [ |
!
150
100 -
o4+ u":'\.\-, s ot ...\‘— — it
0 10 20 R e " il
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
4+ [min] [min] [MAU*s ] [mMAU] %
s [ |i— ] e [ [ | |
1 22.455 BB 0.5165 ®13.57635 18.28670 1.9294
2 37.355 BB 1.1213 3.11884e4 405.07016 98.0706

S105



HPLC, Chiralpak ID, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm

VWD1 A, Wavelength=254 nm (manju\MB CYCLOHEXANE,RC,1D,85_5, SML254NM.D)

Il
13440

=-15.812

300

200

100

T T T T
5 10 15 20 25 min

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
s e [ mmaemss [ | s [ |
1 13.440 BV 0.4482 1.82701e4 608.61731 49.6415
2 15.812 VB 0.5265 1.85340e4 525.52289 50.3585

VWD1 A, Wavelength=254 nm (manjulMB CYCLOHEXANE,CH,ID,95_5, 5ML254NM.D)

—16:745

2000 —

1500 —

1000 —

500 —

—13.518

. ' v ' . ' - T . . ' . - - . . : - . - . .
5 10 15 20 25 30min

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mMAT] 3

1 13.518 VW R 0.4488 1.25813e4 416.02408 12.4119
2 15.745 VB 0.5562 8.87837e4 2385.69287 87.5881
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HPLC, Chialpak ID, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm

VWD1 A, Wavelength=254 nm (manjulMB,BARBI HEXAN RA,ID,95_5, 5ML,254NM23-34-09.0)

mAU 1 %
2000 — =
=
1500
1000
0
5 ' ' ) 16 ) ) ) ) 175 2’0 } ) ) 25 ) ) ) Vmin_
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %
el B R EECEEE R |- |- - |
1 11.588 BB ©.4131 6.1313%9e4 2263.17017 50.0367
2 15.884 BB 0.5177 6.1223%e4 1756.09021 49.9633
VWD1 A, Wavelength=245 nm (manju\MB HEXAN BARBI CH 10 C 95_5.5ML254 NM.D)
mAL
1400
1200
1000 -

2
600 e
400 +
&
§ i
o "—""_HI_ == I. = : 2 g - — ; e
ZIS é ?fﬁ 1I{J 12|.5 1|5 17.5 2|0 22|_5 i}

Signal 1: VWDl A, Wavelength=245 nm
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s ] [mAU] %

1 11.938 VW R 080.4652 7375.41357 204.98668 25.2690
2 16.859 BB ©.5654 2.18121e4 573.93597 74.7310©
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VWD1 A, Wavelength=254 nm (manjulMB,ISOVALBARBI,RAC ,ad-h,98_2, 5ML,254nm.D)
mAU

] S o
o A&
| g&;&& <
1000
800
600 ]
400 ]
200
o]
% S 1|0 I I I 15 . 20 25 30 3|5 min
Signal 1: VWD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
I EEEELEE EECCIEREEER R et |- mmem e |- mmee |
1 23.963 MF 1.0278 6.29574e4 10206.91553 48.8019
2 26.274 FM ©.9237 6.60487e4 1191.74438 51.1981
VWD1 A, Wavelength=254 nm (manju\MB,ISOVALBARBI,Ch,ad-h,98_2, 5ML,254nm.D)
mAU = R
_ 5 &
<
500 .
400
300 —
200: <°‘3
; g
({9;?1\0
100 -
o 4
é 1-0 '1.5 T 2.0..,.25....3.0.,..3.5.,..4.0mi..n-
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
SRRl EEEEERE R EREETRe R R = |
1 23.972 MF ©.9405 3.3791%5e4 568.83795 82.00643
2 26.438 FM 1.9438 7415.497©7 118.40724 17.9957

HPLC, Chiralpak AD-H, hexane:isopropanol = 98:2, 0.5 mL/min, A = 254 nm
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mAL

HPLC, Chiralpak ID, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm

VWD1A,Wavelength=254 nm

x10 3
2.0
1,87
1.6
1.4 5
= 1.24 © =
E 10 §
0.8 v
0.67
0.41 /
0.21
0.04—— j
0 1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Time [min]
\ O i
Signal: VWD1A Wavelength=254 nm N
RT [min] _ |Width [min] Area Height Area% o= A ph
N
16.130 1.62 29246.87 1034.33 50.00 / HO To)
17.684 2.90 29247.17 710.18 50.00
Sum 58494.04
, 3au
VWD1A Wavelength=254 nm
10 37
2,75
2,50
2,254 w
2,00 2
1.75 =
1.50 >
1.25- | I".
1.00- f .I
0.751 o ||
[ | \
0,50 &——
0.25 g |
0.0 -y el /‘L_,‘ \_
0 1 2 3 4 5 & T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 28 27
Time [min]
Signal: VWD1A Wavelength=254 nm
RT [min] Width [min] Area Height Area%
16.075 0.69 142517 66.45 2.30
17.336 3.19 60552.67 151016 97.70
Sum 61977.84
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mAU

HPLC, Chiralpak ID, hexane:isopropanol = 80:20, 0.5 mL/min, A = 254 nm

VWD1A Wavelength=254 nm

T T T T T T T T T T T T T T T
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

1600
14004 3
@
1200- 2
1000
800+
[
600+ ]
[]
o
400+
200+ \
0 s .
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time [min]
Signal: VWD1A Wavelength=254 nm
RT [min] Width [min] Area Height Area%
15.364 6.1 33018.22 1104.79 49.98
23.379 6.21 33046.91 38777 50.02
Sum 66065.13

3av
VWD1A,Wavelength=254 nm
%10 2 4
5.01
4.5
4.0
3.5
3.0
2.5
2.0 {2
S
1.5 &
1.01
0.5 2
0.04—— b3
el Il o v
01 2 3 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Time [min]
Signal: VWD1A Wavelength=254 nm
RT [min] Width [min] Area Height Area%
15490  [1.28 159.34 6.02 119
23.679 6.53 13193.80 157.75 98.81
Sum 13353.14
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HPLC, Chiralpak ID, hexane:isopropanol = 85:15, I mL/min, A = 254 nm

VWD1A Wavelength=254 nm

x10 2 |
3.57
2
3.0 -
2.5
=
T 207 =
@
o~
1.5 o
1.0 l\
0.57
0.0- o 4,,_4,_“747&_;/“&_ J“\.,/
i 2 3 4 &5 6 T & 8 10 11 12 13 14 15 16 17 18 19 20 21 22
Time [min]
Bn\ 0
Signal: VWD1A,Wavelength=254 nm N
RT [min] Width [min] Area Height Area% 0# ~Ph
8.899 1.32 4811.62 255.74 50.20 H'N o
12.817 4.05 4773.71 116.92 49.80 HO
Sum 9585.33 OO
3aw
VWD1A Wavelength=254 nm
x10 3 |
0.9
@
0.8 ©Q
<] o
0.7 3 v
[+2]
0.6
2
L 05
0.4
0.3
0.2
0.1
0.0
i 2 3 4 5 6 1 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Time [min]
Signal: VWD1A Wavelength=254 nm
RT [min] Width [min] Area Height Area%
8.868 1.68 10796.17 576.91 30.28
12.619 2.89 24863.95 649.00 69.72
Sum 35660.13
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mAU

HPLC, Chiralpak ID, hexane:isopropanol = 50:50, I mL/min, A = 254 nm

VWD1A Wavelength=254 nm

2801
260
2401
2201
2001
180+
1604 &
140 g =
1201 =
1001 ‘ =
80 [ Y
60 \
40
201 | \
i B P e
o T T T T T T T T 7 T T T T T T T T T
1 2 3 4 5 6 T 8 9 10 1 12 13 14 15 16 17 18
Time [min]
(0]
Jj\ Bn
. HN N~
Signal: VWD1A, Wavelength=254 nm
RT [min] Width [min] Area Height Area% (o) (o]
8.256 0.70 1709.93 102.16 50.45
10.101 1.18 1679.11 73.43 49.55
Sum 3389.04
2w
VWD1A,Wavelength=254 nm
x10 3
0.9
0.8+
0.71
= 0.6+ =
T o5 o
0.4
0.3
0.2 o
=
0.11 i
i 2 3 4 5 & 1 8 & 10 11 12 14 15 16 17 18 19 20
Time [min]
Signal: VWD1A Wavelength=254 nm
RT [min] Width [min] Area Height Area%
8.389 0.83 460.50 29.05 2.96
9.611 3.94 15092.13 432.66 97.04
Sum 15552.63
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HPLC, Chiralpak AD-H, hexane:isopropanol = 90:10, 0.5 mL/min, A =254 nm

VWD A, Wavelength=254 nm (manjui\MB,P-OMe-PhOH,ra, AD-H,90_10,.5ML,254 NM.D)
mAU L=
8 )
B
<
800 =
Ex]
=
¢
600 —
|
400 -
1
200 —
|
5 - .
T T T T
10 20 30 40 50 min

Signal 1: VWD1l A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
R EEaEEr R B | --memee- |- eeee- R
1 35.468 MM ©.9791 5.40778e4 920.51251 49.3125
2 42.122 BB 1.1470 5.55857e4 706.38971 50.6875
VWD1 A, Wavelength=254 nm (manju\MB,P-OMe-PhOH, ch,AD-H,90_10,.5ML 254 NM.D)
mALU
700 e
?
600 1
500 -
400 -
300
200
100 .
3
0 =T =T
Y T Y mir
Signal 1: VWD1 A, Wavel ength=254 nm
Peak RetTime Type Width Area Hei ght Area
# [min] [mi n] [mAU*s] [mAU] %
el e s [ [ oo
1 34.187 BB 0.9345 880. 42175 14. 13795 1. 5507
2 41.405 BB 1.3511 5.58947e4 621.55792 98. 4493
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HPLC, Chiralpak AD-H, hexane:isopropanol = 90:10, 0.5 mL/min, A =254 nm

VWD1 A, Wavelength=254 nm (manjulMB, P-ME,Ph-OH,RA,AD-H,90;10,.5ML,254NM.D)

mAU | to.: %
| o ©
1 3| o
200
150
100
50
s e S e —— E_——— 1
5 10 15 2 2% 30 35 min

Signal 1: VWD1 A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [ mAU*s ] [mAU] %

1 22.987 BB 0.5786 9660.70898 255.82605 50.1182

2 26.189 BB 0.6308 9615.13184 223.97409 49.8818
VWD1 A, Wavelength=254 nm (manju\MB, P-ME,Ph-OH,CH.AD-H 90;10,.5ml,254NM D)

mAU =
800~
700
600
500~
400
300
200
100

04

25455

| h22ss9

5 0 15 % 5 % % mn
Signal 1: VWD1 A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [ MAU*s ] [ mAU ] 7%
Ol EECEERS R P P | <--meee- |
1 22.559 BV ©.4975 754.99756  23.15171 1.7870
2 25.455 BB ©.6502 4.14941e4  9902.88934 98.2130
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HPLC, Chiralpak AD-H, hexane:isopropanol = 90:10, 0.5 mL/min, A =254 nm

VWD A, Wavslength=254 nm [ manjuMB. -buFhOH, FA_ADH, 90;10,.5 ML254 NM.D)
L=

& - &
] gﬁ g Jﬁ
200
250 —
2004
150
100 |
w -
o] 5 v {
.‘I: 1lU 1-5 2|0 ’ 2-5 30 ;rm
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
————m—————— e | ————————— |---—-—-————- | ====———- |
1 12.510 MM 0.6115 1.46676e4 399.77405 50.3994
2 16.886 MM 0.6992 1.44352e4 344.11142 49,6006
VWD A, Wavelength=254 nm (manjuiMB.t-buPhOH,CH ,ADH,90;10..5 ML 254 NM.D)
mAl _: % qg;\@g
2000 F?se,a-?'
|
1750 ] [ |
] |
1500 | | !
1250 -] I!
1000 - I |
750 - | Iil
500
250 - I"'.,\
0- = _u’ll \\ T — = —_—
5 1I0 1|5 20 2‘5 3I0mir|'
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
- | ——= === |- - |- |
1 13.043 MM 0.4579 1546.27429 56.27608 15711
2 17.430 MM 0.7478 9.68709e4 2159.09766 98.4289
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VWD1 A, Wavelength=254 nm {maniu\l‘ﬁB-pch-pi\OH,ra. ADH,85_5.5ML.254NM.D)
mAU P
g
700 %
600 +
500
400 4
300
200
100 +
0 . ' .J e
R AR YRR YRR AT YR Y YR R
Signal 1: VWD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Hei ght Area
# [min] [mi n] [mAU*s] [mAU] %
s et [ m—— st S — |
1 28.0517 BB 0. 7554 3. 64176e4 729. 53522 50. 0908
2 32.624 BB 0. 8207 3. 62856e4 642. 68915 49. 9092
VWD1 A, Wavelength=254 nm (manju\MB-pcf3-phOH,ch, ADH.25_5.5ML,254NM.D)
30007_ rﬁ:‘
2500 |
2000{
1500 ] I
1000—:
SOOi
0- S s
é 1 I0 1|5 2‘0 25 3'0 3‘5 4‘0 mi :'|
Signal 1: VWD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
el EEEEEE e R e |-=-mom - |--------
1 27.858 BB ©.8352 1.76403e5 3199.68701 98.4916
2 32.715 BB ©.8513 2701.68628 46.74370 1.5084

HPLC, Chiralpak AD-H, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm
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HPLC, Chiralpak IB, hexane:isopropanol = 95:5 0.5 mL/min, A =254 nm

i VWD1 A, Wavelength=254 nm (manju\MB, p-F-PhOH,RA IB.95_5,.5ML,254NM.D)
mALU § 5'39?;
I
500 Hﬁ
g
400 | a-?&&‘b
300 |
200 . :
100 - I \ |I
| s :
ol 2 ] .
IS 1|0 . 15 2|0 . 2|5 . :min
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
R EETEEE R |-=-mmmm - R R |
1 17.826 MM ©.6139 2.01208e4 546.25409 50.1221
2 22.198 MM ©.8718 2.00228e4 382.78528 49.8779
VWD1 A, Wa\ﬂeiength=‘25’4 nm [manju\h:lB, p-F—P;OH,CH,] B.95_5, 5ML,254NM.D)
mAU ]
ZUDD—-
151]3—-
101]3—-
&
3 ) A
Signal 1: VWD1 A, Wavel ength=254 nm
Peak RetTime Type Width Area Hei ght Area
b [min] [min] [mAU*s] [mAU] %

el e el |- - - - - |=—==-----—- |-----=-- |
1 17. 6176 VB R 0. 5957 8. 615594 2118. 33521 98. 5755

2 22. 529 BB 0. 7062 1245. 01978 25. 43051 1. 4245
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VWD1 A, Wavelength=254 nm (manjuMB-pBR-phOH,RA, ADH,95_5.5ML 254NM.D)

mAU 2 A¥
25 - gl @6:@6
5_5ﬁ
20 ;i“'}@la'
15
10 |
.
04— '"'a.._\ ~ o - B ~ v —S
10 20 30 40 50 miny
Signal 1: VWD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il EEEEEEE e R R R | -------- |
1 40©.991 MM 1.9396 1657.20374 26.56803 51.4349
2 46.187 MM 1.2767 1564.74036 20.42736 48.5651
VWD1 A, Wavelength=254 nm (manju\MB-pBR-phOH,CH, ADH,95_5.5ML,254NM.D)
mALl (=1
g
2000 —
1500
1000
500 —
0 R
0 a0 50 i)
Signal 1: VWD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

- o o o

1 40.940 BB
2 46.548 BB

B

1.0630 2039.67566 27.22731

HPLC, Chiralpak AD-H, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm
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VWD1 A, Wavelength=254 nm (manjuiMB p-CI-PhOH,RA,IB.95_5, SML.254NM.D)

mALU § (g;lpq
500 T‘ﬁ& 3 oD:{P
3
400} | ’
300 I|
| |
200 B
100
0 = .\\_.:I .\\ . =
s T T T T s T T e T e T T s T T T e T i
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
I EOTErr e PR |--om oo R s |
1 19.618 MF ©.7214 2.35209e4 543.39606 50.8626
2 22.441 FM ©.8390 2.27230e4 451.41779 49.1374
VWD1 A, Wavelength=254 nm (manju\MB p-CI-PhOH,CH ,IB.95_5,.5ML,254NM.D)
mAL d,' §
2500 ] |
2000 —
1500
1000 7]
0 e
Signal 1: VWD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

I DT P R |- m e |---mmmee |---- - |
1 18.998 BV R ©.6865 1.35508e5 2892.73975 98.5220

2 22.141 VB E ©.7497 2032.82007 38.77396 1.4780
HPLC, Chiralpak IB, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm
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HPLC, Chiralpak 1B, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm

VWD1 A, Wavelength=254 nm (manju\MB-3-F-PhOH,RA,IB,95_5.5ML, 254NM.D)
mAU % n_,?’% &
o o2 &
<« :‘c\;’;?g@'-
100_, l |
|
80
|
o] |
l |
40; | [
20 ]
‘\\\ S -
o] S e . & o o
5 10 15 20 25 30 min
Signal 1: VWD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
Rt EEEEEEE R R R R ol Bt |
1 17.629 MF 0.6600 4593.98242 116.00980 50.3969
2 20.319 FM 0.7483 4521.62451 100.70454 49.6031
VWD1 A, Wavelength=254 nm {manju\MB-3-F-PhOH,CH,IB,95_5.5ML ,254NM.D)
mAU %
1400 i
] |
1200—‘
1000—‘
800 j
EOD?.
400
200—: A ©
bk
o 2
5 1‘0 15 20 2‘5 3'0I'ﬂil'l
Signal 1: VWD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e EEETEEE |-=--]==----- |----mmm--- | =m e |-=------ |
1 16.989 BV R 0.5335 5.34365e4 1465.14746 96.3508
2 19.626 VB E 0.6055 2023.88684 48 .063837 3.6492
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VWD1 A, Wavelength=254 nm (manju\MB, mCI-PhOH,RA,IB,95_5,.5ML 254 NM.D)
mAl ]
2000 —

17:202

-19.286

1750 |

1500 ﬁ
1250 —
1000 |
500
250 -

o ! —

: . T T T T r T T T T T v T T T - . T T T T T T T 1
] 10 15 20 25 30min

Signal 1: VWD1 A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 17.202 VW R ©.5410 7.38358e4 2007.75000 49.4367
2 19.286 VB 9.6267 7.55183e4 1763.06384 50.5633

VWD1 A, Wavelength=254 nm (manju\MB,mCI-PhOH,ch,IB,95_5,.5ML,254 NM.D)
mAU

— 17979

3000

2500 |
2000 - |
1500 7
1000 |
500 —
2
o] — &
I5 10 1‘5 20 25 3‘0 mIin
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 17.979 VW R ©0.6753 1.52764e5 3343.08521 98.5003
2 20.630 VB E 0©.7094 2325.93921 46.43321 1.4997

HPLC, Chiralpak IB, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm
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HPLC, Chiralpak ID, hexane:isopropanol = 90:10, 0.5 mL/min, A =254 nm

VWD1 A, Wavelength=254 nm (manjulMB, O-CI-PhOH,RA,1D.80_10,.5ML,254NM.D)
mAU _

13:216

1600 —

—15.588

1400 | |

1200
1000 —
800 ]
600
400

200 ]

T T T T T
5 10 15 20 25 min

Signal 1: VWD1 A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s ] [mAU] %
e B R R R R |
1 13.216 VW R ©.3831 4.56868e4 1763.05518 51.4699

2 15.588 VB ©.4378 4.30774e4 1449.08691 48.5301
VWO A, Wavelengih=254 nm (manjuiMB, O-CI-PhGH,GH,ID.80_10,.5ML,254NM.D)
- -
so00 ]
-

2000
1500 — ‘
1000
500 - ©
@
)
.~
0] ] N
; : i
S 10 15 20 25 mir

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 13.098 VW R ©0.5205 1.26475e5 3641.98193 96.0599
2 15.546 VB E ©.4388 5187.63428 174.49774 3.9401
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HPLC, Chiralpak AD-H, hexane:isopropanol = 95:5, 0.5 mL/min, A = 254 nm

VWD1 A, Wavelength=254 nm (manju\MB-thiophene-phOH,RA, ADH,95_5.5ML,254NM.D}
mAU E
1000 | §
SDCI’
600 ;
400 —
200 —
0 TAN v, s L‘;\i
1[0 I ' ) ) 2|'0 I . . ) 3r0 . I . ) 4i0 ) ) ‘ . 510 ) ) ’ . 610 ' ) I I ?r() . ’ .mir-l!
Signal 1: VWD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
I EEEEEEE |----l------- R e R |---m---- |
1 44.476 BB ©.8216 6.00834e4 1040.66382 49.1099
2 58.627 BB 1.4691 6.22615e4 584.31946 50.8901
VWDT A, Wavelength=254 nm (manjuMB-thiophene-phOH,CH, ADH, 85_5 5ML,254NM.D)
mAU ]
175—j
150—:
- 2
125—: 8
] o
11]]—_ #
75
%0
25_-
] 8
:____m__/\\vg_ﬁ, ¢
D_ AT
D i T e e o L ) P e e B AR o PO S A BN Py IR
10 20 30 40 50 60 70 mir|
Signal 1: VWD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Hei ght Area
# [min] [min] [mAU*s ] [mAU] %
e Pl B |- e | e R |
1 45. 060 BB 0. 8620 158. 37387 2. 35684 1.5635
2 59.504 BB 1.2392 9971. 36328 116.89198 98. 4365
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VW D1 A, Wavelength=254 nm (manju\MB,7-Br-Naph-OH,RA.AD-H,90;10,.5ml 254NM.D)

1500—7 |
1000_,
CI_ — —
% 1ID--'-1-5"-.2ID 215-“-3-0““3‘5“"4{0 rr|1n
Signal 1: VWD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Ennd EEEEEEE R R R |--mmm--- |
1 24.981 BB ©.6589 1.05302e5 2381.36353 50.1140
2 31.473 BB ©.8241 1.04823e5 1931.72144 49.8860
VWD1 A, Wavelength=254 nm (manju'MB 7-Br-Naph-OH,CH_AD-H,90;10,.5mL,254NM.D)
mAU %
2500 -
2000 | \N OPh
(0]
= <,
1500
1o
CC
Br
e 3mb
5
5] N - o
---‘5-'r‘1-0“r-1-5"-‘210 2%“"3‘0“"3‘5"“410 Tmrl
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el EEEEE R T |- R |---ee- |
1 25.723 BB ©.6371 3742.03979 88.17726 2.2848
2 32.864 BB ©.8825 1.60040e5 2805.62524 97.7152

HPLC, Chiralpak AD-H, hexane:isopropanol = 90:10, 0.5 mL/min, A =254 nm
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VWD1A Wa w—:lnng:h:254 nm

1800+
1600 g

i
1400+ Y

1200+ ||

S I

II | !
o _--_)l Neoogt

0005 10 15 20 25 30 35 40 45 50 55 60 65 7.0 7.5 B0 85 00 95 10.0 10.5 11.0 11.5 120 125 13.0 13.5 14.0
Tirne [min]

Signal: VWD 1A Wavelength=254 nm

mAU

HPLC, Chiralpak ID, hexane:isopropanol = 80:20, 0.5 mL/min, A = 254 nm

RT [min]

Width [min]

Area

Height

Area%

5.189

0.97

13584.31

1336.51

49.95

6.158

1.26

13611.88

1173.72

50.05

Sum

27196.19

VWD1A Wavelength=254 nm

1600
1400
1200
1000-
800+
600+
400+

200+

5.180

0

[46.179

Time [min]

Signal: VWD1A,Wavelength=254 nm

RT [min] Width [min] Area Height Area%

5.180 1.01 11300.52 1110.29 99.66

6.179 0.63 39.04 4.03 0.34
Sum 11338.56
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mALU

HPLC, Chiralpak AD-H, hexane:isopropanol = 50:50, 0.3 mL/min, A =254 nm

VWD1A,Wavelength=254 nm

x10 2
4.5
4.0
3.5
3.0
2.5 g ©
o o
2.0 5 3
1.5
1.0
0.5
0.0 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 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70
Time [min]
Signal: VWD1A Wavelength=254 nm
RT [min] Width [min] Area Height Area%
48.342 6.42 28731.65 167.46 49.62
54.218 7.64 29171.69 156.82 50.38
Si 57903.34 \N OPh
um ?
N ” "Ph
/ 0O
(o)
N (0] OO
(0]
Cl
VWD1A Wavelength=254 nm
220
200
180
160
140
5 1207
£ 100 8
80 2]
60
404 & /
201 o
."\ll f
04 = /j 'f\\ R s = e — _i_/ = — ——
0 2 4 6 B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70
Time [min]
Signal: VWD 1A, Wavelength=254 nm
RT [min] Width [min] Area Height Area%
47.767 463 164.62 1.55 1.50
52.452 8.96 10831.46 66.53 98.50
Sum 10996.02




VWD1 A, Wavelength=254 nm (manjulnaproxen rac id 90_10,0.5ml 254 nm23-20-36.D)

mAU 1
250
200;
150;
100-] ‘{“‘
I
& 5 ﬁf&
50 ‘ I‘.‘ %?sa‘b
| a2
0 : e 2 T OO e e : : gk e _/I‘ . l\\_ ; S "’f . \*;r.,,,,
Q 10 20 30 40 50 60 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
SRRl EEEEEEE R R |- R |-
1 38.210 BB 1.0622 8509.58789 111.64391 65.6225

2 47.837 MM 1.6201 4577.55811

VWD1 A, Wavelength=254 nm (manjutnaproxench 1D90;10;0.5 ml; 254 nm.16-48-08.D)

47.09120 34.9775

mAU ]
250 ]
200 — f ‘
| |
|
: \N OPh h
150 ‘ l
o
_=( 2 Ph |
- /N
4 H |
] 02 N
100 |
_ o g E o OO / l‘.
1 | ‘\
50 )
> J \ 3 dﬁﬁ
) ) E'vﬁ'?'w
L \ 3 ; \ . /\\
o . e T T i = o ey T |
o 10 20 30 40 50 60 min
Peak RetTime Type Width Area Height Area
H# [min] [min] [mAU*s ] [mAU] %

1 37.972 BB 1.6554 1.77541e4
2 47.899 MM 1.3710 1232.38708 14.98112

HPLC, Chiralpak ID, hexane:isopropanol = 90:10, 0.5 mL/min, A = 254 nm
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mAU

HPLC, Chiralpak ID, hexane:isopropanol = 35:65, 1 mL/min,

VWD1A, Wavelength=254 nm

A =254 nm

%10 3
4.5
4.0- -
N
3.5 8
3.0-
251
2.0-
1.54
0
1.0 8
™
0.57 /;\
0.
i1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time [min]
\ O
Signal: VWD1A,Wavelength=254 nm HN Ph
RT[min]  |Width [min] Area Height Area% y
5.231 317 42394.65 3222.10 50.43 HN Ph
/ 0]
13.195 11.53 41673.65 245.43 49.57 HO.
Sum 84068.30 OO
7
VWD1A,Wavelength=254 nm
x10 2
7-
G_
5—
=)
4
2
3 =
2- ™
)
1 o
o DL .
i 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Time [min]
Signal: VWD1A,Wavelength=254 nm
RT [min] Width [min] Area Height Area%
5.176 1.59 26722.73 2442.94 4494
12.813 11.79 32734.43 210.46 55.06
Sum 59457.16
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mAU

HPLC, Chiralpak ID, hexane:isopropanol = 60:40, 1 mL/min, A = 254 nm

VWD1A Wavelength=254 nm

x10 2
5.5
5.0- 3
4.5 g =
4.0- - 3
w
3.5 o0
3.0
2.5
2.0
1.5
1.0+
0.57
OD-—I/L‘:M.MT-_-iI T T T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 0 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Time [min]
Signal: VWD1A Wavelength=254 nm
RT [min] Width [min] Area Height Area%
29.030 5.80 35603.43 395.81 50.04
36.631 7.69 35540.02 316.87 49.96
Sum 71143.46
VWD1A Wavelength=254 nm 8
x10 3
1.6
1.4 2
o
1.2 &
- 107
<L
E 0.8
0.6+
0.4 ™
g
0.2 5
OID- T T T T T T T T T T T T T T T T I/Y} T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
Time [min]
Signal: VWD1A Wavelength=254 nm
RT [min] Width [min] Area Height Area%
28.260 5.58 96086.63 1077.42 95.03
37.023 3.05 5029.98 56.08 4.97
Sum 101116.61
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VWD1A,Wavelength=254 nm

x10 2
3.00
2.75
2501
2.25
o 2001
T 1759 33
1.50 e
1.25 T
1.00- +
0.754 ™ 8
(=] @
0.25- /Y\ g =
0.00- L} T T T L) L) T L) T 1 \J T 1 T L) T T 1 L L) L) T 1 L —‘T 1 H\\-‘__‘l_l\—l' 1 J L
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 53 60 62 64 66
Time [min]
Signal: VWD1A Wavelength=254 nm
RT [min] Width [min] Area Height Area%
13.382 0.97 3324.57 106.85 22.58
14.029 1.61 3349.59 106.49 22.75
36.274 5.97 4017.11 32.41 27.29
51.938 11.59 4029.31 17.44 27.37
Sum 14720.59
9
inseparable mixture of diastereomers
VWD 1A, Wavelength=254 nm
x10 2 |
6.0-
5.51
5.0
4.5
4.0
4:( 3.5 =)
E a0 i
(52} m
2.5 = 2
2.0 3
1.5+ @ e}
o3 . ]’L\j i
b o
0.5 k ]
0.07 T T T T T T l T T T T T T l_il T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
Time [min]
Signal: VWD1A, Wavelength=254 nm
RT [min] Width [min] Area Height Area%
12.559 0.63 276.46 14.84 1.16
13.530 2.05 5290.84 203.19 22,22
35.713 11.79 17693.92 140.97 74.30
52.185 6.96 554.36 2.62 2.33
Sum 23815.58
HPLC, Chiralpak ID, hexane:isopropanol = 60:40, 1 mL/min, A = 254 nm
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HPLC, Chiralpak ID, hexane:isopropanol = 90:10, 0.5 mL/min, A = 254 nm

VWD1A Wavelength=254 nm

mAU

x1

mAU

014
&
7_
61
5_
4_
(32
3- 2 8
© P
2 = v
4
] J\
0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time [min]
Signal: VWD1A Wavelength=254 nm
RT [min] Width [min] Area Height Area%
16.673 2.84 492.70 14.06 50.09
19.803 2.55 490.85 16.06 49.91
Sum 983.55
VWD1A,Wavelength=254 nm
x10 37
5.5- O
5.0
451 o\
4,0
=0
3.5 Ph” N\ o
3.07 N ¥
' (o)
2.5 OH
2.0
1.54 I
1.04 2
051 3aa’ ¥
0. N
0 1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Time [min]
Signal: VWD1A,Wavelength=254 nm
RT [min] Width [min] Area Height Area%
16.851 0.81 1233.29 54.03 1.32
19.763 2.98 92528.63 2809.89 98.68
Sum 93761.91
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9. Crystal data and structure refinement for 3mb (CCDC 2296994) and 8 (CCDC

2499277)

The single crystals of compound 3mb suitable for X-ray crystallography were grown by slow

evaporation method using Ethyl acetate/Hexane solution.

=31 Y

PLATON-Sep 23 11:36:16 2023 - (60723)

Prob =

50
304

7 140 saodd O o P 21 R = 0.03 RES- 0 -83 x
Bond precision: C-C=0.0054 A Wavelength=0.71073
Cell: a=9.214(3) b=14.220(5) c=11.153(4)
alpha=90 beta=111.181(11) gamma=90
Temperature: 304 K
Calculated Reported
Volume 1362.6(8) 1362.6(8)
Space group P21 P21
Hall group P 2yb P 2yb

Moiety formula
Sum formula
Mr

Dx,g cm-3

z

Mu (mm-1)
F000

C31 H24 Br N2 O4
C31 H24 Br N2 04
568.42

1.385

2

1.547

582.0
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1.385
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F000' 581.66

h,k,Imax 12,18,14 12,18,14
Nref 6789[ 3529] 6789
Tmin, Tmax 0.723,0.781

Tmin' 0.673

Correction method= Not given

Data completeness= 1.92/1.00 Theta(max)= 28.318
R(reflections)= 0.0321(3836) wR2(reflections)= 0.0633(6789)
S=0.795 Npar= 345

The single crystals of compound 8 suitable for X-ray crystallography were grown by slow

evaporation method using Heptane/Chloroform solution.

Dhitablbock 123 Gua_a - ellifsod plot

2 Z 305K

g

g -

Z -1 123 0me_c C121 R = 0.04 RES= 0 27 X 8
Bond precision: C-C=0.0044 A Wavelength=0.71073
Cell: a=19.0074(6) b=11.0694(6) c=18.0225(8)

alpha=90 beta=110.883(2) gamma=90
Temperature: 305 K
Calculated Reported

Volume 3542.9(3) 3542.9(3)
Space group C2 Cl21
Hall group Cly C2y
Moiety formula C43 H35 N2 OS5 P [+ solvent] 0.087(C43 H35 N2 O5 P), 0.087[C402HS]
Sum formula C43 H35 N2 OS5 P [+ solvent] C4.09 H3.74 N0.17 00.61 P0.09
Mr 690.70 67.69
Dx,g cm-3 1.295 1.459
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V4 4 46

Mu (mm-1) 0.127 0.140
F000 1448.0 1639.0
F000' 1449.04

h,k,Imax 25,14,24 25,14,23
Nref 8788[ 4617] 8671
Tmin, Tmax

Tmin'

Correction method= Not given

Data completeness= 1.88/0.99 Theta(max)= 28.283
R(reflections)= 0.0378( 7421) wR2(reflections)= 0.1043( 8671)
S=1.026 Npar= 462
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