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1. General Information

Proton (*H) and carbon (**C) NMR spectra were recorded on 400 MHz instrument (400 MHz for
'H NMR, 100 MHz for *C NMR) and calibrated using tetramethylsilane (TMS) as internal
reference. High resolution mass spectra (HRMS) were recorded under electrospray ionization (ESI)
conditions. The melting point of compounds was determined by a melting point instrument. Flash
column chromatography was performed on silica gel (0.035-0.070 mm) using compressed air.
Thin layer chromatography (TLC) was carried out on 0.25 mm SDS silica gel coated glass plates
(60F254). Eluted plates were visualized using a 254 nm UV lamp. Unless otherwise indicated, all
reagents were commercially available and used without further purification. All solvents were
distilled from the appropriate drying agents immediately before using. Substituted vinylethylene
carbonates 1a-1j were synthesized according to the reported procedures. Oxazol-5-(4H)-ones
2a-2j were prepared according to literature procedures.?

2. General Procedure for [5 + 2] Cycloaddition

3
o Pd,(dba)s (2.5 mol%) o R
% R3 _N PPhs (10.0 mol%) R? \H
o © T »R' TMSCI(1.0eq)
A A
THF, 60°C to rt
R’ o ’ o)
R? ©
1 2 3

A mixture of vinylethylene carbonates 1 (1.0 equiv, 0.1 mmol), oxazol-5-(4H)-ones 2 (1.0 equiv,
0.1 mmol), Pdy(dba); (2.5 mol%), PPh; (10.0 mol%) in THF (1.0 mL) was stirred at 60°C for 5
minutes. After that, TMSCI (1.0 equiv, 0.1mmol) was added at rt, and the resulted reaction mixture
continued to be stirred until the reaction was completed as indicated by TLC plate. The reaction
mixture was concentrated under reduced pressure and the resulted crude products were purified by
flash column chromatography on silica gel (petroleum ether / ethyl acetate/CH,Cl, = 10:1:10) to
afford products 3 (67-99% yields).

3. General Procedure for Asymmetric Catalytic [5 + 2] Cycloaddition

A mixture of vinylethylene carbonate 1a (1.0 equiv, 0.1 mmol), oxazol-5-(4H)-one 2a (1.0 equiv,
0.1 mmol), Pd precatalyst (2.5 mol%), chiral ligand (10.0 mol%) and EtzN (1.0 equiv, 0.1mmol)
was stirred in THF (1.0 mL) at rt until the reaction was completed indicated by TLC plate. The
reaction mixture was concentrated under reduced pressure and the resulted crude product was
purified by flash column chromatography on silica gel (petroleum ether / ethyl acetate/CH,CI, =
10:1:10) to afford product 3aa.

Table S1 Screening of Pd precatalysts®

Ph

o [Pd] 25 mol%) o OO Ph,

S Ph.__N L3 (10.0mol%) NH o S

o 9 . T yEn EwN(10en) B >P-N

\ﬁl\¢ ° Ph / 0 >7

PH o THF, it o o OO Ph
2a

1a 3aa

(S,S,5)-L3
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Entry [Pd] Time (h) Yield® (%) ee’

1 Pd(PPh,), 2 21 5
2 Pd(OAC), 2 25 19
3 Pd,(dba)s 2 55 39
4 Pd(PPh),Cl, 2 17 0
5 [Pd,(dba)s] CHCI; 2 38 6
a

Reactions were carried out with 1a (0.1 mmol), 2a (0.1 mmol), [Pd] (2.5 mol%), L3 (10.0
mol%), EtsN (0.1 mmol) in THF (1.0 mL) at rt. ® Isolated yield. ¢ Determined by chiral
HPLC analysis.

Table S2 Screening of chiral ligands®

Ph
Pd,(dba); (2.5 mol%) O
ligand (10.0 mol%) NH
)\\o \r Et3N (1.0 eq) Ph\(lLBn
THF, t o o
3aa
Ph,
5, GO o
o/ PPh
HOS R ARG S I
(S)-L1 (R)-L2 (S.5,5)-L3 (S)-L4
0
Ph
OO PPh, <O;PPh2 o\PN>
PPh, 0 PPh, o~ —
C " LT QX e
(RIL5 (R)-L6 (S)-L7
Entry Ligand Time (h) Yield"® (%) ee’
1 L1 2 7
2 L2 2 25
3 L3 2 55 39
4 L4 2 43
5 L5 2 38
6 L6 2 5 13
7 L7 2 62 38

# Reactions were carried out with 1a (0.1 mmol), 2a (0.1 mmol), sz(dba)g (2.5 mol%), chiral
ligand (10.0 mol%), Et;N (0.1 mmol) in THF (1.0 mL) at rt. ° Isolated chemical yield. °
Determined by chiral HPLC analysis.

4. Screening of Solvents

A mixture of vinylethylene carbonate 1a (1.0 equiv, 0.1 mmol), oxazol-5-(4H)-one 2a (1.0 equiv,
0.1 mmol), Pdy(dba); (2.5 mol%), PPh; (10.0 mol%) and Et;N (1.0 equiv, 0.1mmol) in the
specified solvent (1.0 mL) was stirred at rt until the reaction was completed indicated by TLC
plate. The reaction mixture was concentrated under reduced pressure and the resulted crude
products were purified by flash column chromatography on silica gel (petroleum ether / ethyl

acetate/CH,Cl, = 10:1:10) to afford product 3aa.
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Table S3 Screening of Solvents®

Pd,(dba); (2.5 mol%) O;<Ph
ko \r o Er:f((:%c;mol %) NH
{ EtN (1.0 eq) /@Bn
solvent, rt Ph o S0
1a 3aa

Entry Solvent Time (h) Yield” (%)
1 DCM 4 trace
2 THF 4 75
3 Toluene 4 42
4 EtOH 4 trace
5 1,2-DCE 4 trace
6 CHCl; 4 trace

Reactions were carried out with 1a (0.1 mmol), 2a (0.1 mmoll, Pd,(dba); (2.5 mol%), PPh; (10.0
mol%), EtsN (0.1mmol) in the specified solvent (1.0 mL) at rt. " Isolated yield.

5. Extension of Reaction Scope in the Presence of Et;N

A mixture of vinylethylene carbonates 1 (1.0 equiv, 0.1 mmol), oxazol-5-(4H)-ones 2 (1.0 equiv,
0.1 mmol), Pd,(dba); (2.5 mol%), PPh; (10.0 mol%) and Et;N (1.0 equiv, 0.1mmol) in THF (1.0
mL) was stirred at room temperature. The reaction mixture was concentrated under reduced
pressure and the crude products were purified by flash column chromatography on silica gel
(petroleum ether / ethyl acetate/CH,Cl, = 10:1:10) to afford products 3.

Table S4 Extension of reaction scope®

Pd,(dba); (2.5 mol%

(0] o , O
R R
R o THF, rt oo
1 R? 2 3
Entry 1(R'R? 2 (R, RY 3 Time Yield”
(h) (%)
1 la (Ph, H) 2a (Ph, Bn) 3aa 3 75
2 la (Ph, H) 2b (4-MeCgH,, Bn) 3ab 3 39
3 la (Ph, H) 2¢ (4-BrCgHs4, Bn) 3ac 3 51
4 la (Ph, H) 2d (4-CICgH,, Bn) 3ad 3 23
5 la (Ph, H) 2f (3,4-di-CICgH5, Bn) 3af 3 40
6 la (Ph, H) 2g (Ph, Ph) 3ag 6 nre
7 la (Ph, H) 2h (Ph, H) 3ah 6 nre
8 1b (4-BrCgHs, H) 2a (Ph, Bn) 3ba 3 15
9 1c (4-CICgH4, H) 2a (Ph, Bn) 3ca 3 30
10 1d (4-FCgHa, H) 2a (Ph, Bn) 3da 3 43
11 1le (4-MeCgHy, H) 2a (Ph, Bn) 3ea 3 55
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12 1f (4-OMeCg¢H4, H)  2a (Ph, Bn) 3fa 3 42
13 1g (3-CICgH4, H) 2a (Ph, Bn) 3ga 3 32
14 1h (2-CICgH4, H) 2a (Ph, Bn) 3ha 6 nre
15 1i (Ph, Me) 2a (Ph, Bn) 3ia 6 nre
16 le (4-MeCgHy, H) 2b (4-MeCgH,4, Bn) 3eb 3 31
17 1f (4-OMeCg¢H4, H)  2b (4-MeCgHy4, Bn) 3fb 3 45

#The reaction mixture of 1 (0.1 mmol), 2 (0.1mmol), Pd,(dba); (2.5 mol%), PPhz (10.0 mol%)
and Et;N (0.1 mmol) was stirred at rt. in THF (1.0 mL). ° Isolatedyield. ¢ No reaction.

6. Characterization

N-(3-benzyl-2-ox0-6-phenyl-2,3,4,7-tetrahydrooxepin-3-yl)benzamide (3aa): White solid, yield:
31.8 mg, 80%; M.P. = 172.8-173.9 °C; *H NMR (400 MHz, CDCl,): 6 7.74 (d, J =
7.6 Hz, 2H), 7.55 (t, J = 6.8 Hz, 1H), 7.46-7.43 (m, 2H), 7.35-7.28 (m, 8H), 7.21
NH Q (d, J = 7.2 Hz, 2H), 6.71 (s, 1H), 6.08-6.06 (m, 1H), 5.47 (d, J = 15.6 Hz, 1H),
O [ &0 5.02 (d, J = 15.6 Hz, 1H), 3.67 (d, J = 14.0 Hz, 1H), 3.44 (d, J = 14.0 Hz, 1H),
3aa 3.13 (dd, J = 17.6, 5.6 Hz, 1H), 2.90 (d, J = 17.6 Hz, 1H) ppm; *C NMR (100
MHz, CDCl,): ¢ 172.5, 167.0, 140.1, 139.6, 135.3, 133.3, 132.2, 130.8, 128.8, 128.7, 128.6, 128.1,
127.4,127.0, 126.0, 125.9, 69.0, 63.2, 41.2, 33.5 ppm; HRMS (ESI) calculated for C,gH,4NO3[M + H]*:
398.1751, found 398.1750.
N-(3-benzyl-2-ox0-6-phenyl-2,3,4,7-tetrahydrooxepin-3-yl)-4-methylbenzamide (3ab): White
solid, yield: 27.5 mg, 67%; M.P. = 163.5-163.9 ‘C; 'H NMR (400 MHz, CDCly): §
p 7.65 (d, J = 8.0 Hz, 2H), 7.35-7.30 (m, 6H), 7.28-7.18 (m, 6H), 6.71 (s, 1H), 6.03
R Q (d, J = 4.4 Hz, 1H), 5.45 (d, J = 15.6 Hz, 1H), 4.95 (d, J = 15.2 Hz, 1H), 3.69 (d, J
O / s =14.0 Hz, 1H), 3.37 (d, J = 14.0 Hz, 1H), 3.08 (dd, J = 17.6, 5.6 Hz, 1H), 2.85 (d,
3ab J =18.0 Hz, 1H), 2.41 (s, 3H) ppm; *C NMR (100 MHz, CDCl,): 6 172.3, 167.0,
142.8, 139.8, 139.7, 135.5, 130.9, 130.4, 129.5, 128.7, 128.6, 128.0, 127.3, 127.1, 126.1, 125.8, 68.9,
62.7, 41.3, 33.7, 21.5 ppm; HRMS (ESI) calculated for CyH,6NOs[M + H]*: 412.1907, found
412.1911.
N-(3-benzyl-2-0x0-6-phenyl-2,3,4,7-tetrahydrooxepin-3-yl)-4-bromobenzamide (3ac): White
Br solid, yield: 36.5 mg, 77%; M.P. = 157.0-157.5 °C; 'H NMR (400 MHz, CDCly): ¢
p 7.58 (s, 4H), 7.37-7.28 (m, 8H), 7.18 (d, J = 6.4 Hz, 2H), 6.72 (s, 1H), 6.10 (t, J =
o=, Q 5.2 Hz, 1H), 5.43 (d, J = 15.2 Hz, 1H), 5.05 (d, J = 15.2 Hz, 1H), 3.62 (d, J = 14.0
O [ Hz, 1H), 3.45 (d, J = 14.0 Hz, 1H), 3.16 (dd, J = 17.6, 5.6 Hz, 1H), 2.92 (dd, J =
° 17.2, 4.4 Hz, 1H) ppm; *C NMR (100 MHz, CDCly): § 172.5, 166.0, 140.1, 139.4,
135.2, 132.2, 132.1, 130.6, 128.8, 128.7, 128.6, 128.1, 127.5, 127.0, 126.1, 126.0,
69.0, 63.7, 41.1, 33.4 ppm; HRMS (ESI) calculated for C,sH,sBrNO; [M + H]*: 476.0856, found
476.0856.
N-(3-benzyl-2-ox0-6-phenyl-2,3,4,7-tetrahydrooxepin-3-yl)-4-chlorobenzamide (3ad): White
o solid, yield: 38.8 mg, 90%; M.P. = 104.8-105.6 ‘C; *H NMR (400 MHz, CDCly): 6
R

3ac

7.66 (d, J = 8.4 Hz, 2H), 7.41 (d, J = 8.4 Hz, 2H), 7.36-7.28 (m, 8H), 7.19 (d, J =

w (Y 7.2 Hz, 2H), 6.72 (s, 1H), 6.10 (t, = 5.2 Hz, 1H), 5.43 (d, J = 15.2 Hz, 1H), 5.05

a - (d, J = 15.6 Hz, 1H), 3.62 (d, J = 14.0 Hz, 1H), 3.46 (d, J = 14.4 Hz, 1H), 3.16 (dd,
3:3, J=17.6, 6.0 Hz, 1H), 2.92 (dd, J = 17.2, 4.0 Hz, 1H) ppm; *C NMR (100 MHz,
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CDCly): 6 172.6, 165.9, 140.2, 139.4, 138.5, 135.2, 131.8, 130.6, 129.1, 128.7, 128.6, 128.5, 128.1,
127.5, 126.1, 126.0, 69.0, 63.7, 41.1, 33.4 ppm; HRMS (ESI) calculated for C,sHp3CINO; [M + H]™:
432.1361, found 432.1358.

N-(3-benzyl-2-0x0-6-phenyl-2,3,4,7-tetrahydrooxepin-3-yl)-3-bromobenzamide (3ae): White

Br. solid, yield: 33.4 mg, 70%; M.P. = 178.6-178.9 C; 'H NMR (400 MHz, CDCly): 6

p 7.87 (s, 1H), 7.65 (d, J = 7.6 Hz, 1H), 7.62 (d, J = 7.6 Hz, 1H), 7.35-7.28 (m, 9H),

RY Q 7.19 (d, J = 7.2 Hz, 2H), 6.78 (s, 1H), 6.09 (t, J = 4.0 Hz, 1H), 5.42 (d, J = 15.6 Hz,

O / Ko 1H), 5.03 (d, J = 15.2 Hz, 1H), 3.62 (d, J = 14.0 Hz, 1H), 3.44 (d, J = 14.0 Hz, 1H),

3ae 3.15 (dd, J = 17.6, 5.6 Hz, 1H), 2.91 (d, J = 14.4 Hz, 1H) ppm; *C NMR (100

MHz, CDCl,): ¢ 172.5, 165.6, 140.0, 139.4, 135.4, 135.2, 135.1, 130.7, 130.4, 130.3, 128.8, 128.7,

128.1, 127.5, 126.1, 126.0, 125.5, 123.0, 69.0, 63.7, 41.1, 33.4 ppm; HRMS (ESI) calculated for
CasH23BrNO; [M + H]": 476.0856, found 476.0858.

N-(3-benzyl-2-0x0-6-phenyl-2,3,4,7-tetrahydrooxepin-3-yl)-3,4-dichlorobenzamide (3af):

a, @ White solid, yield: 32.0 mg, 69%; M.P. = 171.5-172.1 C; 'H NMR (400 MHz,

p CDCly): § 7.80 (s, 1H), 7.50 (s, 2H), 7.35-7.28 (m, 8H), 7.18 (d, J = 6.4 Hz, 2H),

o= Q 6.83 (s, 1H), 6.11 (s, 1H), 5.39 (d, J = 15.2 Hz, 1H), 5.04 (d, J = 15.2 Hz, 1H),

O / . 3.59 (d, J = 14.0 Hz, 1H), 3.45 (d, J = 14.0 Hz, 1H), 3.17 (dd, J = 17.2, 5.2 Hz,

° 1H), 2.93 (d, J = 14.8 Hz, 1H) ppm; *C NMR (100 MHz, CDCls): 6 172.5, 164.9,

139.9, 139.3, 136.7, 135.1, 133.4, 133.3, 130.8, 130.6, 129.3, 128.7, 128.1, 127.6,

126.2, 126.1, 126.0, 69.1, 64.0, 41.1, 33.3 ppm; HRMS (ESI) calculated for C,sH»,CILNO;3 [M + H]™:

466.0971, found 466.0971.

N-(3-benzyl-6-(4-bromophenyl)-2-oxo-2,3,4,7-tetrahydrooxepin-3-yl)benzamide (3ba): White

solid, yield: 43.0 mg, 91%; M.P. = 190.8-191.4 C; 'H NMR (400 MHz,

OP CDCI3): § 7.73 (d, J = 7.6 Hz, 2H), 7.55 (t, J = 7.2 Hz, 1H), 7.45 (t, J = 8.0

/ Hz, 4H), 7.32-7.28 (m, 3H), 7.20-7.13 (m, 4H), 6.72 (s, 1H), 6.07 (s, 1H), 5.45

Br O o o (d, J=15.2 Hz, 1H), 4.92 (d, J = 15.2 Hz, 1H), 3.62 (d, J = 14.0 Hz, 1H), 3.40

3ba (d, J =14.0 Hz, 1H), 3.13 (dd, J = 17.6, 5.2 Hz, 1H), 2.84 (d, J = 15.6 Hz, 1H)

ppm; *C NMR (100 MHz, CDCl,): § 172.4, 167.0, 139.1, 138.4, 135.2, 133.2, 132.3, 131.8, 130.8,

128.8,128.7, 127.6, 127.5, 127.1, 126.9, 122.1, 68.4, 63.1, 41.5, 33.5 ppm; HRMS (ESI) calculated for
CaH23BrNO; [M + H]™: 476.0856, found 476.0854.

N-(3-benzyl-6-(4-chlorophenyl)-2-oxo-2,3,4,7-tetrahydrooxepin-3-yl)benzamide (3ca): White

solid, yield: 43.0 mg, 99%; M.P. = 202.0-202.9 ‘C; *H NMR (400 MHz,

Op CDCly): § 7.73 (d, J = 7.6 Hz, 2H), 7.56-7.53 (m, 1H), 7.44 (t, J = 7.2 Hz, 2H),

; 7.30-7.29 (m, 5H), 7.21-7.19 (m, 4H), 6.74 (s, 1H), 6.06 (s, 1H), 5.45 (d, J =

l O oo 15.2 Hz, 1H), 4.92 (d, J = 15.2 Hz, 1H), 3.62 (d, J = 14.0 Hz, 1H), 3.39 (d, J =

Sca 14.0 Hz, 1H), 3.14 (dd, J = 17.6, 4.8 Hz, 1H), 2.85 (d, J = 16.8 Hz, 1H) ppm;

BBC NMR (100 MHz, CDCl): 6 172.4, 167.0, 139.0, 138.0, 135.2, 134.0, 133.2, 132.3, 130.8, 128.9,

128.8, 128.7, 127.5, 127.3, 127.1, 126.8, 68.5, 63.1, 41.5, 33.5 ppm; HRMS (ESI) calculated for
C2H23sCINO3[M + H]™: 432.1361, found 432.1356.

N-(3-benzyl-6-(4-fluorophenyl)-2-oxo-2,3,4,7-tetrahydrooxepin-3-yl)benzamide (3da): White

solid, yield: 35.0 mg, 84%; M.P. = 194.5-195.0 ‘C:; *H NMR (400 MHz, CDCl):

Op 5 7.74 (d, J = 7.2 Hz, 2H), 7.56-7.53 (m, 1H), 7.44 (t, J = 7.2 Hz, 2H), 7.32-7.28

; " (m, 3H), 7.26-7.23 (m, 2H), 7.20 (d, J = 4.0 Hz, 2H), 7.02 (t, J = 8.0 Hz, 2H),

F O o 0 6.74 (s, 1H), 6.02 (s, 1H), 5.45 (d, J = 15.2 Hz, 1H), 4.94 (d, J = 15.2 Hz, 1H),

3da

3af

NH

NH
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3.63 (d, J = 14.0 Hz, 1H), 3.41 (d, J = 14.0 Hz, 1H), 3.13 (dd, J = 17.2, 4.4 Hz, 1H), 2.86 (d, J = 16.8
Hz, 1H) ppm; *C NMR (100 MHz, CDCl,): § 172.4, 167.0, 162.5 (d, J = 246.3 Hz), 139.1, 135.7 (d, J
=3.4 Hz), 135.3, 133.2, 132.2, 130.8, 128.8, 128.7, 127.8 (d, J = 8.0 Hz), 127.4, 127.1, 126.2, 115.6 (d,
J =215 Hz), 68.8, 63.1, 41.4, 33.5 ppm; HRMS (ESI) calculated for CosH3FNO; [M + H]": 416.1656,
found 416.1657.
N-(3-benzyl-2-0x0-6-(p-tolyl)-2,3,4,7-tetrahydrooxepin-3-yl)benzamide (3ea): White solid,
yield: 28.0 mg, 68%; M.P. = 193.3-194.1 C; 'H NMR (400 MHz, CDCly): ¢
OP 7.74 (d, J = 7.6 Hz, 2H), 7.54 (t, J = 7.2 Hz, 1H), 7.44 (t, J = 7.2 Hz, 2H),
NH 7.33-7.28 (m, 3H), 7.21-7.14 (m, 6H), 6.72 (s, 1H), 6.04 (s, 1H), 5.44 (d, J =
O / oo 15.2 Hz, 1H), 5.00 (d, J = 15.2 Hz, 1H), 3.67 (d, J = 14.0 Hz, 1H), 3.42 (d, J =
3ea 14.0 Hz, 1H), 3.11 (dd, J = 17.6, 5.2 Hz, 1H), 2.88 (d, J = 16.4 Hz, 1H), 2.35 (s,
3H) ppm; *C NMR (100 MHz, CDCl): § 172.5, 167.0, 139.8, 138.0, 136.7, 135.4, 133.3, 132.2, 130.8,
129.4, 128.8, 128.6, 127.4, 127.1, 125.9, 125.0, 69.0, 63.1, 41.2, 33.5, 21.1 ppm; HRMS (ESI)
calculated for C,;H6NO3 [M + H]™: 412.1907, found 412.1901.
N-(3-benzyl-6-(4-methoxyphenyl)-2-0x0-2,3,4,7-tetrahydrooxepin-3-yl)benzamide (3fa):
White solid, yield: 35.0 mg, 82%; M.P. = 199.2-200.3 C; *H NMR (400 MHz,
op CDCly): 6 7.73 (d, J = 7.6 Hz, 2H), 7.54 (t, J = 7.2 Hz, 1H), 7.44 (t, J = 7.2 Hz,
. 7 2H), 7.32-7.28 (m, 3H), 7.23-7.19 (m, 4H), 6.87 (d, J = 8.4 Hz, 2H), 6.73 (s,
° O oo 1H), 5.99 (s, 1H), 5.43 (d, J = 15.2 Hz, 1H), 4.98 (d, J = 15.2 Hz, 1H), 3.80 (s,
e 3H), 3.66 (d, J = 14.0 Hz, 1H), 3.41 (d, J = 14.0 Hz, 1H), 3.10 (dd, J = 17.6,
5.6 Hz, 1H), 2.86 (d, J = 15.6 Hz, 1H) ppm; **C NMR (100 MHz, CDCl,): § 172.5, 167.0, 159.6, 139.5,
135.4, 133.3, 132.2, 132.0, 130.8, 128.8, 128.6, 127.4, 127.2, 127.1, 124.4, 114.1, 69.0, 63.1, 55.3, 41.2,
33.5 ppm; HRMS (ESI) calculated for Co;H,6NO4 [M + H]*: 428.1856, found 428.1850.
N-(3-benzyl-6-(3-chlorophenyl)-2-oxo-2,3,4,7-tetrahydrooxepin-3-yl)benzamide (3ga): White
solid, yield: 36.0 mg, 84%; M.P. = 202.0-202.1 C; *H NMR (400 MHz, CDCl,):
OP 07.73 (d,J=7.6 Hz, 2H), 7.55 (t, J = 7.2 Hz, 1H), 7.47-7.43 (m, 2H), 7.33-7.28
; (m, 4H), 7.27-7.16 (m, 5H), 6.71 (s, 1H), 6.10 (s, 1H), 5.46 (d, J = 14.8 Hz, 1H),
O o o 4.95 (d, J = 15.2 Hz, 1H), 3.62 (d, J = 13.6 Hz, 1H), 3.43 (d, J = 13.6 Hz, 1H),
392 3.17 (dd, J = 17.2, 5.2 Hz, 1H), 2.87 (d, J = 14.0 Hz, 1H) ppm; *C NMR (100
MHz, CDCl,): ¢ 172.4, 167.0, 141.3, 139.1, 135.1, 134.7, 133.2, 132.3, 130.8, 129.9, 128.8, 128.7,
128.1, 127.6, 127.5, 127.1, 126.3, 124.1, 68.4, 63.3, 41.6, 33.5 ppm; HRMS (ESI) calculated for
CaH23CINO; [M + H]™: 432.1361, found 432.1356.
N-(3-benzyl-6-(4-fluorophenyl)-2-oxo-2,3,4,7-tetrahydrooxepin-3-yl)-4-methylbenzamide
(3db): White solid, yield: 30.0 mg, 70%; M.P. = 196.8-197.4 C; 'H NMR (400 MHz, CDCl5): ¢ 7.63
(d, J = 7.6 Hz, 2H), 7.32-7.28 (m, 3H), 7.26-7.18 (m, 6H), 7.02 (t, J = 8.4 Hz,
£

NH

al NH

2H), 6.60 (s, 1H), 6.01 (t, J = 4.0 Hz, 1H), 5.44 (d, J = 15.2 Hz, 1H), 4.95 (d, J

" Q =15.2 Hz, 1H), 3.64 (d, J = 14.0 Hz, 1H), 3.42 (d, J = 14.0 Hz, 1H), 3.11 (dd, J

. O / o =17.6, 6.0 Hz, 1H), 2.88-2.84 (m, 1H), 2.41 (s, 3H) ppm; *C NMR (100 MHz,

CDCly): 6 172.4, 166.9, 162.5 (d, J = 246.2 Hz), 142.8, 139.2, 135.7 (d, J = 3.2

Hz), 135.3, 130.8, 130.4, 129.5, 128.6, 127.7 (d, J = 8.0 Hz), 127.4, 127.1,

126.1, 115.6 (d, J = 21.5 Hz), 68.8, 63.0, 41.4, 33.5, 21.5 ppm; HRMS (ESI) calculated for
CxH,sFNO; [M + H]': 430.1813, found 430.1806.

3db
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N-(3-benzyl-6-(4-fluorophenyl)-2-oxo-2,3,4,7-tetrahydrooxepin-3-yl)-4-bromobenzamide
(3dc): White solid, yield: 47.0 mg, 95%; M.P. = 199.1-199.5 C; 'H NMR (400 MHz, CDCls): § 7.58
Br (s, 4H), 7.32-7.29 (m, 3H), 7.28-7.17 (m, 4H), 7.03 (t, J = 8.4 Hz, 2H), 6.73 (s,
p 1H), 6.05 (t, J = 5.2 Hz, 1H), 5.41 (d, J = 15.2 Hz, 1H), 4.99 (d, J = 14.8 Hz,
o= Q 1H), 3.58 (d, J = 14.0 Hz, 1H), 3.45 (d, J = 14.0 Hz, 1H), 3.17 (dd, J = 17.2, 5.6
i O [ Hz, 1H), 2.89 (dd, J = 17.2, 4.4 Hz, 1H) ppm; *C NMR (100 MHz, CDCl,): 6
© 172.5,166.0, 162.6 (d, J = 246.5 Hz), 139.3, 135.5 (d, J = 3.2 Hz), 135.1, 132.2,
132.1, 130.6, 128.7, 128.6, 127.7 (d, J = 8.1 Hz), 127.5, 127.0, 126.3, 115.6 (d,
J = 21.4 Hz), 68.9, 63.7, 41.3, 33.3 ppm; HRMS (ESI) calculated for C,sH,,BrFNO; [M + H]":
494.0762, found 494.0766.
N-(3-benzyl-6-(4-fluorophenyl)-2-oxo-2,3,4,7-tetrahydrooxepin-3-yl)-4-chlorobenzamide
(3dd): White solid, yield: 38.0 mg, 85%; M.P. = 199.8-200.4 C; 'H NMR (400 MHz, CDCly): ¢ 7.66
cl (d, J=8.4 Hz, 2H), 7.42 (d, J = 8.4 Hz, 2H), 7.34-7.29 (m, 3H), 7.28-7.17 (m,
P 4H), 7.04 (t, J = 8.4 Hz, 2H), 6.71 (s, 1H), 6.05 (t, J = 5.2 Hz, 1H), 5.42 (d, J =
oA . Q 15.2 Hz, 1H), 5.00 (d, J = 15.2 Hz, 1H), 3.59 (d, J = 14.0 Hz, 1H), 3.45 (d, J =
] O [ 14.0 Hz, 1H), 3.17 (dd, J = 17.6, 6.0 Hz, 1H), 2.89 (dd, J = 17.6, 5.2 Hz, 1H)
© ppm; *C NMR (100 MHz, CDCl,): § 172.6, 165.9, 162.6 (d, J = 246.5 Hz),
139.4, 138.6, 135.4 (d, J = 3.2 Hz), 135.1, 131.8, 130.6, 129.1, 128.7, 128.4,
127.7 (d, J = 8.1 Hz), 127.5, 126.3, 115.7 (d, J = 21.4 Hz), 68.9, 63.8, 41.3, 33.3 ppm; HRMS (ESI)
calculated for CosH,,CIFNO; [M + H]*: 450.1267, found 450.1270.
N-(3-benzyl-6-(4-fluorophenyl)-2-oxo-2,3,4,7-tetrahydrooxepin-3-yl)-3-bromobenzamide
(3de):White solid, yield: 38.0 mg, 77%; M.P. = 181.6-182.4 °C; *H NMR (400 MHz, CDCls): 6 7.86 (s,
Br 1H), 7.65 (d, J = 8.0 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.34-7.29 (m, 4H),
P

3dc

3dd

7.27-7.23 (m, 2H), 7.18 (d, J = 7.2 Hz, 2H), 7.03 (t, J = 8.4 Hz, 2H), 6.77 (s,
NH Q 1H), 6.05 (t, J = 5.2 Hz, 1H), 5.40 (d, J = 15.2 Hz, 1H), 4.97 (d, J = 15.2 Hz,
. O / o 1H), 3.59 (d, J = 14.0 Hz, 1H), 3.44 (d, J = 14.0 Hz, 1H), 3.16 (dd, J = 17.6, 6.0
3de Hz, 1H), 2.89 (dd, J = 17.2, 4.4 Hz, 1H) ppm; *C NMR (100 MHz, CDCly): 6
1725, 165.6, 162.6 (d, J = 246.3 Hz), 139.2, 135.5 (d, J = 3.3 Hz), 135.4, 135.1, 135.0, 130.6, 130.4,
130.3, 128.7, 127.7 (d, J = 8.0 Hz), 127.5, 126.3, 125.5, 123.0, 115.6 (d, J = 21.4 Hz), 68.9, 63.8, 41.3,
33.4 ppm; HRMS (ESI) calculated for CosH»,BrFNO; [M + H]": 494.0762, found 494.0766.
N-(3-benzyl-2-0x0-6-(p-tolyl)-2,3,4,7-tetrahydrooxepin-3-yl)-4-methylbenzamide (3eb): White
solid, yield: 30.0 mg, 71%; M.P. = 187.3-187.9 C; 'H NMR (400 MHz, CDCly):
P 6 7.64 (d, J = 8.0 Hz, 2H), 7.32-7.28 (m, 3H), 7.24 (d, J = 7.6 Hz, 2H), 7.20-7.14
oA . Q (m, 6H), 6.63 (s, 1H), 6.01 (s, 1H), 5.43 (d, J = 15.2 Hz, 1H), 4.98 (d, J = 15.6
O - Hz, 1H), 3.69 (d, J = 14.0 Hz, 1H), 3.38 (d, J = 14.0 Hz, 1H), 3.06 (dd, J = 17.6,
© 5.2 Hz, 1H), 2.85 (d, J = 16.4 Hz, 1H), 2.41 (s, 3H), 2.35 (s, 3H) ppm; *C NMR
(100 MHz, CDCly): ¢ 172.4, 166.9, 142.8, 139.6, 138.0, 136.8, 135.5, 130.9,
130.4, 129.5, 129.4, 128.6, 127.3, 127.1, 125.9, 124.9, 69.0, 62.8, 41.2, 33.6, 21.5, 21.1 ppm; HRMS
(ESI) calculated for C,gHsNO5 [M + H]": 426.2064, found 426.2056.
N-(3-benzyl-2-0x0-6-(p-tolyl)-2,3,4,7-tetrahydrooxepin-3-yl)-4-bromobenzamide (3ec): White
Fr solid, yield: 46.0 mg, 94%; M.P. = 209.0-209.9 °C; *H NMR (400 MHz, CDCl,):
P

3eb

8 7.57 (s, 4H), 7.32-7.28 (m, 3H), 7.18-7.14 (m, 6H), 6.74 (s, 1H), 6.06 (t, J =

w () 5.2 Hz, 1H), 540 (d, J = 152 Hz, 1H), 5.02 (d, J = 15.2 Hz, 1H), 3.62 (d, J =

D / 14.0 Hz, 1H), 3.43 (d, J = 14.0 Hz, 1H), 3.13 (dd, J = 17.6, 5.6 Hz, 1H),
o (o]
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2.92-2.88 (m, 1H), 2.35 (s, 3H) ppm; *C NMR (100 MHz, CDCl,): § 172.6, 166.0, 139.9, 138.1, 136.5,
135.2, 132.3, 132.0, 130.7, 129.4, 128.7, 128.6, 127.5, 127.0, 125.9, 125.2, 69.1, 63.6, 41.0, 33.3, 21.1
ppm; HRMS (ESI) calculated for C,;H,sBrNO; [M + H]™: 490.1012, found 490.1010.
N-(3-benzyl-2-0x0-6-(p-tolyl)-2,3,4,7-tetrahydrooxepin-3-yl)-4-chlorobenzamide (3ed): White
cl solid, yield: 35.0 mg, 79%; M.P. = 204.7-205.0 C; 'H NMR (400 MHz, CDCly):
57.66 (d, J = 8.4 Hz, 2H), 7.41 (d, J = 8.4 Hz, 2H), 7.33-7.28 (m, 3H), 7.18-7.15
o= Q (m, 6H), 6.72 (s, 1H), 6.06 (t, J = 5.2 Hz, 1H), 5.40 (d, J = 15.2 Hz, 1H), 5.03 (d,
/ J =15.2 Hz, 1H), 3.62 (d, J = 14.0 Hz, 1H), 3.43 (d, J = 14.0 Hz, 1H), 3.13 (dd,
O 2 © J = 17.6, 6.0 Hz, 1H), 2.90 (dd, J = 17.2, 4.0 Hz, 1H), 2.36 (s, 3H) ppm; °C
NMR (100 MHz, CDCl,): ¢ 172.6, 165.9, 139.9, 138.5, 138.1, 136.5, 135.2,
131.8, 130.7, 129.4, 129.1, 128.7, 128.5, 127.5, 125.9, 125.2, 69.1, 63.6, 41.0, 33.3, 21.1 ppm; HRMS
(ESI) calculated for C,;H,5CINO; [M + H]": 446.1517, found 446.1509.
N-(3-benzyl-2-0x0-6-(p-tolyl)-2,3,4,7-tetrahydrooxepin-3-yl)-3-bromobenzamide (3ee): White
Br solid, yield: 37.5 mg, 77%; M.P. = 190.0-190.3 ‘C; *H NMR (400 MHz, CDCls):
p 5 7.87 (s, 1H), 7.65 (d, J = 7.6 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H), 7.34-7.28 (m,
O\ Q 4H), 7.20-7.15 (m, 6H), 6.74 (s, 1H), 6.07 (t, J = 5.2 Hz, 1H), 5.39 (d, J = 15.2
O / Ko Hz, 1H), 5.04 (d, J = 15.2 Hz, 1H), 3.62 (d, J = 14.4 Hz, 1H), 3.45 (d, J = 14.0
30 Hz, 1H), 3.14 (dd, J = 17.6, 6.0 Hz, 1H), 2.92 (dd, J = 17.6, 4.8 Hz, 1H), 2.36 (s,
3H) ppm; *C NMR (100 MHz, CDCls): ¢ 172.5, 165.5, 139.9, 138.1, 136.5,
135.5, 135.2, 135.1, 130.7, 130.4, 130.3, 129.4, 128.7, 127.5, 125.9, 125.5, 125.2, 123.0, 69.1, 63.8,
41.0, 33.3, 21.1 ppm; HRMS (ESI) calculated for C,;H,sBrNO; [M + H]™: 490.1012, found 490.1012.
N-(3-benzyl-6-(4-methoxyphenyl)-2-0x0-2,3,4,7-tetrahydrooxepin-3-yl)-4-methylbenzamide
(3fb):
White solid, yield: 31.0 mg, 70%; M.P. = 184.6-185.5 C; *H NMR (400 MHz,
p CDCl,): 6 7.63 (d, J = 7.6 Hz, 2H), 7.32-7.28 (m, 3H), 7.25-7.18 (m, 6H), 6.87
O\ Q (d, J = 8.4 Hz, 2H), 6.63 (s, 1H), 5.96 (s, 1H), 5.42 (d, J = 15.2 Hz, 1H), 4.97
% O / o (d, J = 15.6 Hz, 1H), 3.81 (s, 3H), 3.67 (d, J = 14.0 Hz, 1H), 3.39 (d, J = 14.0
3tb Hz, 1H), 3.06 (dd, J = 17.6, 5.2 Hz, 1H), 2.84 (d, J = 17.2 Hz, 1H), 2.41 (s, 3H)
ppm; °C NMR (100 MHz, CDCl): 6 172.5, 166.9, 159.5, 142.8, 139.4, 135.5, 132.1, 130.9, 130.4,
1295, 128.6, 127.3, 127.2, 127.1, 124.2, 114.1, 69.0, 62.8, 55.3, 41.2, 33.5, 21.5 ppm; HRMS (ESI)
calculated for CogH,gNO,4 [M + H]™: 442.2013, found 442.2001.
N-(3-benzyl-6-(4-methoxyphenyl)-2-0x0-2,3,4,7-tetrahydrooxepin-3-yl)-4-bromobenzamide
(3fc): White solid, yield: 49.6 mg, 98%; M.P. = 139.0-139.4 °C; *H NMR (400 MHz, CDCl,): d 7.57 (s,
i 4H), 7.32-7.28 (m, 3H), 7.23-7.17 (m, 4H), 6.87 (d, J = 8.4 Hz, 2H), 6.74 (s,
p 1H), 6.00 (t, J = 5.2 Hz, 1H), 5.39 (d, J = 15.2 Hz, 1H), 5.01 (d, J = 15.6 Hz,
O \H Q 1H), 3.81 (s, 3H), 3.60 (d, J = 14.0 Hz, 1H), 3.42 (d, J = 14.0 Hz, 1H), 3.13
% O / o (dd, J =17.6, 5.6 Hz, 1H), 2.87 (dd, J = 17.2, 4.4 Hz, 1H) ppm; *C NMR (100
3fc MHz, CDCl,): 6 172.6, 166.0, 159.6, 139.5, 135.0, 132.2, 132.0, 131.8, 130.7,
128.7, 128.6, 127.5, 127.2, 127.0, 124.4, 114.1, 69.0, 63.5, 55.4, 41.1, 33.3
ppm; HRMS (ESI) calculated for C,;H,sBrNO, [M + H]*: 506.0961, found 506.0965.
N-(3-benzyl-6-(4-methoxyphenyl)-2-oxo0-2,3,4,7-tetrahydrooxepin-3-yl)-4-chlorobenzamide
(3fd): White solid, yield: 46.0 mg, 99%; M.P. = 157.2-157.7 “C; *H NMR (400 MHz, CDCls): § 7.65
(d, J=8.4 Hz, 2H), 7.40 (d, J = 8.4 Hz, 2H), 7.34-7.28 (m, 3H), 7.23-7.17 (m, 4H), 6.87 (d, J = 8.8 Hz,
2H), 6.75 (s, 1H), 6.00 (t, J = 4.8 Hz, 1H), 5.39 (d, J = 15.2 Hz, 1H), 5.00 (d, J = 15.2 Hz, 1H), 3.81 (s,
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P 3H), 3.61 (d, J = 14.0 Hz, 1H), 3.42 (d, J = 14.0 Hz, 1H), 3.12 (dd, J = 17.2, 5.6
oA Q Hz, 1H), 2.87 (dd, J = 17.2, 4.4 Hz, 1H) ppm; *C NMR (100 MHz, CDCls): §
\ O / . 172.6, 165.9, 159.6, 139.5, 138.5, 135.3, 131.8, 131.7, 130.7,129.1, 128.7, 128.5,
° 1275, 127.2, 124.4, 114.1, 69.0, 63.5, 55.3, 41.1, 33.3 ppm; HRMS (ESI)
calculated for C,;H,sCINO, [M + H]™: 462.1467, found 462.1456.
N-(3-benzyl-6-(4-methoxyphenyl)-2-oxo0-2,3,4,7-tetrahydrooxepin-3-yl)-3-bromobenzamide
(3fe): White solid, yield: 49.0 mg, 97%; M.P. = 160.6-161.1 C; *"H NMR (400 MHz, CDCl,): & 7.86 (s,
Br 1H), 7.65 (d, J = 8.0 Hz, 1H), 7.60 (d, J = 7.6 Hz, 1H), 7.35-7.29 (m, 4H),
p 7.25-7.18 (m, 4H), 6.88 (d, J = 8.8 Hz, 2H), 6.72 (s, 1H), 6.02 (t, J = 5.2 Hz,
o=, Q 1H), 5.39 (d, J = 15.2 Hz, 1H), 5.03 (d, J = 15.2 Hz, 1H), 3.82 (s, 3H), 3.61 (d,
N O / oo J = 14.0 Hz, 1H), 3.46 (d, J = 14.0 Hz, 1H), 3.14 (dd, J = 17.2, 6.0 Hz, 1H),
2.90 (dd, J = 17.6, 4.4 Hz, 1H) ppm; *C NMR (100 MHz, CDCly): 6 172.6,
165.5, 159.6, 139.6, 135.5, 135.2, 135.1, 131.8, 130.6, 130.4, 130.3, 128.7,
1275, 127.2, 125.5, 124.5, 123.0, 114.1, 69.1, 63.8, 55.3, 41.1, 33.3 ppm; HRMS (ESI) calculated for
Ca7H2sBIrNO,4[M + H]": 506.0961, found 506.0953.
N-(3-benzyl-6-(4-bromophenyl)-2-oxo-2,3,4,7-tetrahydrooxepin-3-yl)-3-bromobenzamide
(3be): White solid, yield: 44.0 mg, 79%; M.P. = 200.5-201.4 C; 'H NMR
B (400 MHz, CDCl,): 6 7.86 (s, 1H), 7.66 (d, J = 6.4 Hz, 1H), 7.61 (d, J = 6.0 Hz,
P

3fe

1H), 7.47 (d, J = 6.8 Hz, 2H), 7.31 (s, 4H), 7.16 (d, J = 8.4 Hz, 4H), 6.73 (s,
NH Q 1H), 6.11 (s, 1H), 5.40 (d, J = 14.8 Hz, 1H), 4.98 (d, J = 15.2 Hz, 1H), 3.57 (d,
o O [ o J=13.2 Hz, 1H), 3.46 (d, J = 13.6 Hz, 1H), 3.18 (d, J = 14.0 Hz, 1H), 2.90 (d,
3be J = 15.6 Hz, 1H) ppm; ¥C NMR (100 MHz, CDCly): ¢ 172.5, 165.6, 139.2,
138.2, 135.4, 135.1, 135.0, 131.9, 130.6, 130.3, 128.8, 127.6, 127.5, 127.1, 125.5, 123.0, 122.2, 68.6,
63.9, 41.4, 33.4 ppm; HRMS (ESI) calculated for C,gH»,Br,NO; [M + H]": 553.9961, found 553.9961.
N-(3-benzyl-6-(4-chlorophenyl)-2-oxo-2,3,4,7-tetrahydrooxepin-3-yl)-3-bromobenzamide
(3ce): White solid, yield: 38.0 mg, 75%; M.P. = 206.2-206.5 C; 'H NMR (400 MHz, CDCls): § 7.86
Br (s, 1H), 7.66 (d, J = 7.6 Hz, 1H), 7.61 (d, J = 7.6 Hz, 1H),7.33-7.28 (m, 6H),
7.23-7.18 (m, 4H), 6.73 (s, 1H), 6.10 (t, J = 4.8 Hz, 1H), 5.41 (d, J = 15.2 Hz,
O\ Q 1H), 4.99 (d, J = 15.2 Hz, 1H), 3.58 (d, J = 14.0 Hz, 1H), 3.46 (d, J = 14.0 Hz,
N O / o 1H), 3.19 (dd, J = 17.2, 6.0 Hz, 1H), 2.91 (dd, J = 16.8, 4.4 Hz, 1H) ppm; *C
3ce NMR (100 MHz, CDCl,): ¢ 172.5, 165.6, 139.2, 137.7, 135.4, 135.1, 135.0,
134.1, 130.6, 130.3, 128.9, 128.8, 127.6, 127.2, 127.0, 125.5, 123.0, 68.7, 64.0, 41.4, 33.3 ppm; HRMS
(ESI) calculated for C,gH»BrCINO; [M + H]"™: 510.0466, found 510.0458.
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7. 'H and **C NMR spectra
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D0 1
CHANNEL f1
NUCl 1H
g1 14.50 usec
eL1 -2.83 dB
PLiW 16.91636658 W
sFOL 400.1724712 MHz
sI 32768
SF 400.1700000 MHz
WDW
SSB ]
LB 0.30 Hz
GB ]
sc 1.00
J.LMJ& T — A
T T T T T T T T T
9 8 6 5 4 3 2 1 0 ppm
II\ ] J ,I
. ﬁ ﬂ ﬁ A ..W o
< < <A | 2A2A 22
=] - - I= ~I=ll=la
ER SRLISSERENISER o e = o HAME HHR
P S e P g LN e =@ 2 " EXENO 5840
~ @ T MM e ool e el e e o = — - PROCNO 1
-3 s g g g8 5o Date_ 20180414
B\ o
INSTRUM spect
PROBHD 5 mm PABBO BB-
Br PULEROG zgpg30
™D 65536
SOLVENT cpcll
NS 141
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 2050
bW 20.800 usec
DE 6.50 usec
TE 300.0 &
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
3ac CHANNEL £1
NUCL C
Pl 11.70 usec
PL1 -2. dB
PL1W 4B.76812744 W
sFol 100.6328888 Maz
CHANNEL £2
CPDPRG2 waltz1lé
NUC2 1H
PCEDZ 80.00 usec
PL2 -2
PL12 12.00
PL13 14.00 dB
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
sFO2 400.1716007 MHz
sI 3276
sF 100.6228270 Maz
WDW EM
S5SB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 S0 80 70 60 50 a0 30 20 10 0 ppm



OHRMMN VOO EFENNAIRODON A NN N O T~ — 0O NAME NMR
FeNOOMNOOD AN AT ON AP MO~LOO~LMMONSON EXPNO 5879
OO AA A0 T TOoOOWVOTTAA~A AN PROCNO 1
Lol el ol ol el e e it ol Y Y e LN T I T o BT oI T N e B W e T oo e Mg B e M ae T o BN o o IR § Di;: ZOL?Eqig
INSTRUM spect
PROBHD 5 mm PABEO BBE-
PULFROG zg30
™ 65536
SOLVENT enel3
NS 4
Ds 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
A0 3.9846387 sec
RG
D 60.800 usec
DE £.50 usec
TE 300.0 &
bl 1.00000000 sec
pasli] 1
CHANNEL f1
Nuc1 1H
Pl 14.50 usec
PL1 =2.83 dB
PLIW 16.91636658 W
sFol 400.1724712 MHz
sI 32768
55 400.1700000 MHz
wDw EM
SSB L]
LB 0.30 Hz
GB ]
rC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
r’/r‘jlxjw rll g 28
o010 (o - o] (= =lo|(=|
QQQQIU! G.| < [c‘ |°.‘:!|‘:!=!
iled|eloil 2 - =l [~ =l
w o~ DO @O~ MO S oo NAME NMR
w @ HE N A DO ST T D - @ o a EXPNO 5880
o w Comnacan@mDm®men =% S0 PROCNO 1
S = ZInoononanoaannn A F-R- Date_ 20180430
Time 11.26
PSR\ ] I
PROBHD 5 mm PABBO BE=
PULPROG zgpg30
Cl 65516
SOLVENT €ncls
NS 18
Ds o
suH 24038.461 Hz
FIDRES 0.366798 Hz
Ap 1.3631888 sec
RG 2050
oW 20.800 usec
DE £.50 usec
1E 300.0 &
bl 2.00000000 sec
b1l 0.02000000 sec
DO 1
CHANMEL f1
NUC1
Pl 11.70 usec
PL1 -2.00 ds
PLIW 4B.76812744 W
sFOL 100.6328888 MHz
CHANNEL f£2
CPDPRG2 waltzlé
Nuc2 18
popD2 80.00 usec
PL2 -2.83 ds
PLIZ 12.00 ds
PL13 14.00 ds
PL2W 16.91636658 W
PLI2W 0.55629748 W
PL13W 035100001 W
sFo2 400.1716007 MHz
51 32768
58 100.6228270 MHz
WDW EM
SSB L]
LB 1.00 Hz
GB o
rC 1.40
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 1z0 110 100 S0 BOD T0 &0 50 a0 3o 20 10 o ppm

S14



ANMOUPE MU0 AMNMNOYEN~OWEMOW0WN LW NAME NMR
LETHNONMH OO OO DMATOTONNDO MM S EXPNO 5865
WMLOUWOWOUMMOMNN A AT AT 0O MOQWW <A~ o PROCNO 1
L el e el Sl el il i el Al il e e Ce IR R U e Ty T T o T B B e st T B b e Mo oS B | ?i;:‘ 201?2’%2
\W//‘%W M W INSTRUM spect
PROBHD 5 mm PAEBO BE-
Br. PULPROG zg30
™D 65536
SOLVENT cocls
NS
Ds 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AD 3.9846337 sec
RG 14
oW 60.800 usec
DE 6.50 usec
TE 300 K
b1 1.00000000 sec
pasli] 1
CHANNEL f1
3ae NUC1 1H
el 14.50 usec
PLL -2.83 dB
PLIW 1691636658 W
sFOL 400.1724712 MHz
sI 32768
SF 400.1700000 MHz
WOW EM
55B 0
LB 0.30 Hz
GB 0
BC 1.00
I S
T T T T T T T T T T
9 8 7 6 5 a 3 2 1 0 ppm
]
HEECHE Lj rg (o _..jrmﬂ
ElE EIENE] S S| | ola||s|e
~|=lalal ol - — = ==l
s B AESAZERAEREREEER m oo n oo NAME NME
& m consncocRmErEwna e % Ton EXPNO 5866
28 EEEEEEE R R & m - 0m PROCNO 1
- - pps g P g g g I T N
Date_ 20180426
NS\ AR
INSTRUM spect
PROBHD 5 mm PABBO BE=
PULPROG zgpg30
™ 65536
SOLVENT cDcl3
NS 89
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
A0 1.3631988 sec
RG 205
oW 20.800 usec
OE 6.50 usec
TE 300.0 K
ol 2.00000000 sec
b1l 0.03000000 sec
™0 1
CHANNEL £1
NUC1 3c
Pl 11.70 usec
PL1 -2.00 dB
PLIN 48.76812744 W
SFol 100.63286888 MHz
CHANNEL f2
CPDPRG2 waltzlé
NUC2 11
PCPD2 £0.00 usec
PL2 -2.83 dB
PL12 12.00 ds
PL13 14.00 dB
PLIW 16.91636658 W
PL1ZW 0.55629748 W
PL13W 0.35100001 W
sro2 400.1716007 MHz
st 32768
SF 100.6228270 MHz
WDW
SSB [+]
LB 1.00 Hz
GB Q
PC 1.40
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 1z0 110 100 0 BO 70 60 50 40 30 20 10 o ppm

S15



W~ W oM O W0 S0 © B R R s B HAME NME
O T AN~ 00M0 - AU MO DN T IO EXPHO 5853
R R RS I ] TMo o [T e - FROCHO 1
o ol o P ) 1 e R R R R K e R R Date_ 20180421
Time 11.1%
v UV SRS |
PROBHD 5 mm PABEO BE-
PULEROG 2930
cl 65536
Cl SOLVENT enc13
NS 4
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 128
oW 60.800 usec
DE 6.50 usec
TE 300.0 K
bl 1.00000000 sec
DO 1
CHANNEL £1
NUC1
Pl 14.50 usec
PL1 -2.83 dB
PL1W 16.91636658 W
Srol 400.1724712 MHz
SI 32768
SF 400.1700000 MHz
WDW EM
S5B [
LB 0.30 Hz
GE 0
PC 1.00
PR A .
T T T T T T T T T
9 8 7 6 5 4 3 2 0 ppm
J L |
seEElE @ ER EEEl
== EIETE] =1 2| |e EIEEIE
[l eiles|ed] |~ i~ - |- e
M MMV OMO o OT M NS D NAME HME
) OAMOOMMDB M- AN OO @ no oo EXPNO 5854
N A A A R I R R N S B o o o ™
N TOAWNMMOONDE™ W L. - PROCHO 1
M~ BAMMOME Moo oo o o — ™ Date_ 20180421
B e e R R e R R R e w o - ™ Time 11.29
INSTRUM spect
| \ %W | ‘ | PROBHD 5 mm PABBO BE=
PULEROG zgpg30
65536
SOLVENT €Del3
NS 128
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
oW 20.800 usec
DE 6.50 usec
TE 300.0 x
Dl 2.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL £1
nucl Ie
Pl 11.70 usec
PL1 =-2.00 dB
PLIW 4B.76812744 W
SFO1 100.6328888 MHz
CHANNEL £2
CPDPRGZ waltzlé
NuC2 1H
PCPD2 B80.00 usec
PL2 -2.83 dB
PL12 12.00 dB
PL13 14.00 dB
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 w
SFO2 400.1716007 MHz
SI 32768
SF 100.6228270 MHz
WDW EM
558 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 %0 &80 70 &0 50 40 30 0 ppm

S16



NAME NMR
EXPNO 5835
PROCNO 1
Date_ 20180413
Time 17.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
65536
SOLVENT CcDCl3
NS 4
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 128
DW 60.800 usec
DE 6.50 usec
TE 300.0
D1 1.00000000 sec
TDO 1
HANNEL £1
NUC1 1H
Pl 14.50 usec
PL1 -2.83 dB
PL1W 16.91636658 W
SFO1 400.1724712 MHz
SI 3276
SF 400.1700000 MHz
WDW EM
8sB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
9 8 7 5 4 3 2 1 0 ppm
I |
EEcRElE H A R felelis
Ssg==2 |2 2 al |e EEIEIE
cil=l<lal IS = i =l=ll=l 1=
Ea SOnECRRRE82385E - @ s o NAME NME
P PP g =2 o= EXENO 5836
£ AARARSRINNNANS g g T 8 PROCHO :
Date_ 20180413
L Sl || |
INSTRUM spect
PROEHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT copcl3
NS 65
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 0
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1 C
Pl 11.70 usec
PL1 -2.00 dB
PL1W 48.76812744 W
SFO1 100.6328888 MHz
CHANNEL £2
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -2.83 dB
PL12 12.00 dB
PL13 14.00 dB
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
SFO2 400.1716007 MHz
s1 3276
SF 100.6228270 MHz
WDW EM
558 0
LB 1.00 Hz
GB 0
PC 1.40
e —————— e s s s st e
180 170 160 150 140 130 120 110 100 30 B0 70 60 50 40 30 20 10 o ppm

S17



HAME HMR

NN DO A AN O DO DD © O O oW oD
TNOTNNTINONOODTDOM MO FOSCWNHOWN EXEHNO 5833
NN TTITONNA A O T T SR WO M~ O PROCKO 1
e LTI Date_ 20180413
Ll el ol el ol ol ol o e ot e BT IS L e e W o e W M T B I Time 15.18
N A\ 2
PROBHD 5 mm PAEBO BE=
PULPROG zg30
65536
SOLVENT cDcl3
NS 4
Ds a
e B223.685 Hz
FIDRES 0.125483 Hz
AQ 3.3846387 sec
RG 144
oW 60.800 usec
DE 6.50 usec
TE 300.0 &
ol 1.00000000 sec
D0 1
sca CHANNEL f1
NuCl 1H
51 14.50 usec
PL1 -2.83 dB
PLIW 16.91636658 W
sFOl 100.1724712 MHz
sI 32768
sF 400.1700000 MHz
WDW EM
sSB 0
LB 0.30 Hz
GB a
Be 1.00
w UM ‘L'\ N
T T T T T T T T T T
8 7 5 4 3 2 1 0 ppm
H‘j r \ r 7 | & l
= (Sfe|n) = o - [c| o c[v—]o[-—
s|als(s|3| = S s |8 ala||s||a
ail-leilnl <] || - - ~ e | e
~N OV OVMOUNO® NAME MR
MO AN HAI A NDODO T MO @ - o - o EXPNO 5834
T L o G zroco :
~C MMM Mmoo oo oSS @ ™ - o Darte- 20]?2“;3
N Hre A A A A A A A A A A w0 W - ™ -
INSTRUM spect
| | '\\M W | | | | PROBHD 5 mm PABBO BE—
PULPROG 2gpg30
™D 65536
SOLVENT cDcl3
NS 128
DS 4
SHH 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG 0
bW 20.800 usec
DE 6.50 usec
TE 300.0 K
b1 2.00000000 sec
D11 0.03000000 sec
TDO 1
sca CHANNEL f1
Nucl 13c
Pl 11.70 usec
PL1 -2.00 dB
PL1W 48.76812744 W
sFol 100.6328888 MHz
CHANNEL £2
CPDPRG2 waltzlé
Nucz 18
PCPD2 80.00 usec
PLZ -2.83 de
PL12 12.00 dB
PL13 14.00 de
PLZW 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
sFo2 400.1716007 MHz
sI 32768
SE 100.6228270 MHz
WDH EM
SSB 0
LB 1.00 Hz
cB 0
BC 1.40
N oot
y )

T T T T I T T T T T T T T T I T T T T T
180 170 160 150 140 130 120 110 100 %0 80 70 60 50 40 30 20 10 O ppm

S18



NroOMOUOoDoONDDOoORAOD HOMEPOAROMIENNER AN ATFORNO O NAME NMR
TN VTN TN AT O TN TN TN ONNNNDDANNAOP SO M EXPNO 5819
FEOnNO SISO NNNNN AN OO 0@© PROCNO 1
L N e el e i o S S e e e T BT T e e e Rl ] g;;:— szf"ig
SN Vi |
PROEHD 5 mm PABBO BB=
PULPROG zg30
65536
SOLVENT €pc13
NS
Ds ']
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RGC 144
oW 60.800 usec
DE 6.50 usec
1E 300.0 K
D1 1.00000000 sec
DO 1
3da CHANNEL f1
NUC1
el 14.50 usec
BLl =2_83 dB
ELIW 16.91636658 W
SFO1 400.1724712 MHz
81 32768
SF 400.1700000 MHz
WDW
S5B ]
LB 0.30 Hz
GE 0
BC 1.00
“JU . .
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
e & e il
Bak@LE@a (= (2 (= SNEIE
F:mqqc.qqq S c.} (c. (c.c.c.c.
LR AL B I = T R - - el
S 8F8 EFCARNISSEaRE8RRE o = o NAME HMR
§ Eed SN MNCBE R N B d 0 T - EXPHO 5320
5 9853 nannanansNsssssgg g g 2 8 PROCNO 1
Date_ 20180412
R\ T
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 76
bs 4
SWH 2403B.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 0
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
Nucl 13C
Pl 11.70 usec
PL1 -2.00 dB
PL1W 48.76812744 W
SFol 100.6328888 MHz
CHANNEL £2
CPDERG2 waltzl6
NuC2 1H
PCPD2 80.00 usec
PL2 -2.83 dB
PL12 12.00 dB
PL13 14.00 dB
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
SFO2 400.1716007 MHz
SI1 2768
SF 100.6228270 MHz
WDW EM
S5B 0
LB 1.00 Hz
GB 0
PC 1.40
180 170 160 150 140 130 120 110 100 a0 B0 70 60 50 40 30 20 10 o ppm

S19



A AMNONMNMUEROLAMM NN ANTNCDOOMNNN D@ T HaME Ford
TNV LFANDTNNOR AR OTNMINNNDRNMOMNR - OWNW EXPNO 584z
NN TTOONN A AN O T TONN DT TrTA QOGO M PROCNO 1
Date_ 20180417
Time 14.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ 65536
SOLVENT cocl3
NS 4
Ds [+]
SHH B223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 101
oW 60.600 usec
bE 6.50 usec
TE 300.0
o1 1.00000000 sec
DO 1
CHANNEL f1
Nuc1 11
131 14.50 usec
PL1 -2.83 d&
PLIW 16.91636658 W
srol 400.1724712 MHz
51 32768
sF 400.1700000 MHz
WDW EM
SSB ]
LB 0.30 Hz
GB o
rC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
| ) |
gEaEeE B BB kR
QULQUQ TR = <A 9 A=Y == v
il —|oilos || - = |- P e o P
s 5 - m © w o NAME MR
P = = - = = EXPNO 5841
A - s a o PROCHG :
Date_ 20180417
| | ‘ ‘ | ‘ | Time 14.46
INSTRUM spect
PROBHD 5 mm PABEQ BE=-
PULPROG 2gpg30
T 65536
SOLVENT cpcl3
NS &7
Ds 4
SHH 24038.461 Hz
FIDRES 0.366798 Hz
AD 1.3631988 sec
RG
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
Dl 2.00000000 see
D11 0.03000000 sec
TDO 1
NUC1 13c
Pl 11.70 usec
PL1 -2.00 d&
PLIN 4B.76E12744 W
seol 100. 6328888 MHz
CHANNEL f2
CEDPRG2 waltzlé
NUCZ 1H
PCPD2 80.00 usec
pL2 -2.83 d&
PL1Z 12.00 ds
PLLZ 14.00 ds
PL2W 16.91636658 W
PL1ZW 0.55629748 W
PL13W 0.35100001 ®
sFOZ 400.1716007 MHz
SI 2768
sE 100.6228270 MHz
wWowW EM
SSB 0
L8 1.00 Hz
GB L]
BC 1.40
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 %0 B0 70 60 50 40 30 0 10 o ppm

S20



N T AT PN TER A RO AN NOW A~ T o8 NAME NMR.
THNMOANOANOD AT NN TOCWOE T MO M@=~ EXPNO 5249
FEANATTIANNNNN AR TTONDBOTM O OoD0 PROCHO 1
L o e e e e i - R R T T N AT R N R N Date_ 291?3’;3
ime .
el BT N P
PROBHD 5 mm PABBO BE=-
PULPROG zg30
1™ 65536
SOLVENT €bel3
NS 4
DS 1]
SnH 8223 685 Hz
FIDRES 0.125483 Hz
20 3.9846387 sec
RG 128
oW 60.800 usec
DE 6.50 usec
TE 300.0 Kk
b1 1.00000000 sec
TDO 1
CHANNEL f1
NUCL 1H
£l 14.50 usec
PL1 -2.83 dB
PLIW 16.91636658 W
ET 4001724712 MHz
51 32768
58 400.1700000 MHz
WDwW EM
558 0
LE 0.30 Hz
= 0
vC 1.00
TR W .
R S B RN L B R S B R LARAARR!
10 9 8 7 6 5 4 2 1 0 ppm
I \
EEEEREE B [ ERlER
b ] b o b ] < < = LS|
cil =|oi|elleilal =] =] |= o=l = =|—
"5 oA ERARREERadna o = = - om NAME HMR
M oW oo M S mE . = 00 R EXFNO 5850
S8 4 aanaooanNnaans $ 9 8 3 PROCHO L
Date_ 20180419
T S\ AREEE
INSTRUM spect
PROBHD 5 mm PABBO BE=
PULPROG zgpg30
T 65536
SOLVENT cDCcl3
NS &2
bs 4
SHH 24038461 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG
bW 20.800 usec
bE 6.50 usec
TE 300.0 &
bl 2.00000000 sec
D11 0.02000000 sec
TDO 1
Kucl
I3 usec
pL1 dE
PLIW W
sFOL 100.6328888 MHz
CHANNEL £2
CPDPRG2 waltzlé
NUCZ 1H
PCPD2 £0.00 usec
pL2 -2.83 d&
PL1Z 12.00 d&
PLLZ 14.00 ds
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
sE02 400.1716007 MHz
st 32768
58 100.6228270 MHz
WDW EM
S5B 1]
LB 1.00 Hz
G8 0
BC 1.40
T T T T T T T T T T T T T T T T T T T T
180 170 180 150 140 130 120 110 100 a0 EO T0 &0 50 a0 30 20 10 0 ppm

S21



NAME
EXENO
PROCNO
Date_
INSTRUM
PROBHD
PULPROG

SOLVENT

NMR

5815

1
20180412
11.02
spect.

5 mm PABBO BB-
2930
65536
cpcl3

4

0
8223.685
0.125483

3.9846387
144
60.800
6.50

300.0
1.00000000
1

Hz

sec

usec
usec

PL1 -2.83 dB
PL1W 16.91636658 W
sFol 400.1724712 Mz
sI 3276
sF 400.1700000 Mz
WDW EM
sse 0
LB 0.30 Hz
GB 0
= 1.00

s 4,\4_,J\_,_r\________JJ________
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
rl]y j : k el
w(w|wwn|x| (@ o =4 }=3 2|=| |2
e i bl et ;q (ﬂn = < ‘E} [‘E < =!W‘=?
oil=leilnl || - - - =l
S 8 o e w o~ NAME NMR
P - o w = EXFNO 5816
[ 2 3 9 9 PROCNO 1
I - T Date_ 20180412
] | |
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULEROG zgpg30
65536
SOLVENT CDC13
NS 128
bs 4
SuH 24038.461 Hz
FIDRES 0.366798 Ez
aQ 1.3§31988 sec
RG 0
Du 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
pi1 0.03000000 sec
00 1
CHANNEL f1
NUC1 13c
Pl 11.70 usec
PL1 -2.00 dB
PL1W 48.76812744 W
sFol 100. 6328888 MHz
CHANNEL f2
CPDERG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 -2.83 dB
PL12 1200 dB
PL13 14.00 dB
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 w
sFOZ 400.1716007 MHz
s1 32768
sF 100. 6228270 MHz
WDW EM
558 o
LB 1.00 Hz
GB 0
BC 1.40
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 S0 80 70 60 50 a0 30 20 10 1] ppm

S22



NAME NMR
EXPNO 5887
PROCNO 1
Date, 20180426
Time 14.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
65536
SOLVENT cocl3
NS 4
Ds 0
SWH B223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 144
DW 60.800 usec
DE 6.50 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
CHANNEL f1
NUC1
Pl 14.50 usec
PL1 -2.83 dB
PLIW 16.91636658 W
SFOL 400.1724712 MHz
51 327e
5F 400.1700000 MHz
WDW EM
55B 0
LB 0.30 Hz
GB 0
PC 1.00
Y |
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
J T j | \ IW | gz
= | | =F| D o (=] =] (=] o= |-
SIEIEE |°z [cz [D. S [qq qq] S
SRR &lz| (2|2
@ o MEND A MEBODOE O NAME NMR
R BER BERAGERCCRRBEEED Tz 2 2 3 £xri0 sees
= E2Ze CINONERIELLERERE o o - - - PROCHO 1
LI S\ | Il e
INSTRUM spect
PROBHD S mm PABBO EB-
PULPROG zgpg30
o 65536
SOLVENT cocl3
NS 219
Ds 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.032000000 sec
TDO 1
CHANNEL f1
NUC1
Pl 11.70 usec
PL1 =2.00 dB
PL1W 48.76B12744 W
SFO1 100.6328888 MHz
CHANNEL f£2
CPDPRG2 waltzlé
Nuc2 1H
pCPD2 80.00 usec
PL2 =-2.83 dB
PL12 12.00 dB
PL13 14.00 dB
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
SFO2 400.1716007 MHz
51 32768
SF 100.6228270 MHz
WDW EM
SSB 0
LB 1.00 Hz
GE [1]
PC 1.40
180 170 160 150 140 130 120 100 a0 BD 70 &0 50 40 30 20 10 0 ppm

S23



WAMECCEONAONDN AON DN DO WDD MM SN e DT NAME NMR
FNOORENTMOVNNAdMEISMNNACCNOOMADN MO~ EXPNO 5824
HEAPHNNNNNN A A OO0~ 00O TMORMNW T T A oS & m® PROCHO 1
o e e o el o o T R T T T e Rt R B W W ot R ) _?_atE- meg“ég

ime .
S\ S N e
PEOBHD 5 mm PABEO 5B=
PULEROG 2930
Br 65536
SOLVENT cbel3
NS 4
ps 0
SH 82236385 Hz
FIDRES 0.125483 Hz
A0 3.9846387 sec
RG 14
DW 60.800 usec
DE £.50 usec
1E 300.0
bl 1.00000000 sec
T00 1
CHANNEL £1
NuCl
Pl 14.50 usec
PL1 -2.83 ds
PLIW 16.91636658 W
sFOl 400.1724712 MHz
sI 32768
SF 400.1700000 MHz
WOW EM
558 0
L8 0.30 Hz
= 0
re 1.00
- AJ'LM Ad A A
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
r | J j L J ] S S
ofo|o| e = I olel=|(e
".[q < cIml |c [q Q U= c} U.W
“lelslailo - ~l = B i
s o3aA H22528CHGRERERER = oo @ o NAME MR
d esnd soooddoserrrReds a2 1N EXENO 5825
® 268 AARRaaREERERERES @ o S om PROCNO 1
~ =233 pu s i b B ] 8 s a Datn 20180413
IRV S Ve |1 || 0%
INSTRUM spect
PROBHD 5 mm PABBO BB
PULEROG 2qpg30
pr 35836
SOLVENT cocl3
NS 273
DS I
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 2050
oW 20.800 usec
DE 6.50 usec
TE 300.0 K
-5 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUCl 13c
31 11.70 usec
PLL -2.00 d=
PLLW 48.76812744 W
sFol 100.6328888 MHz
CHANNEL £2
CPDERG2 waltzl6
NUC2 1H
PCED2 80.00 usec
PL2 -2.83 ds
PLL2 12.00 d=
PL13 14.00 ds
PL2W 16.91636658 W
PLL2H 0.55629748 W
PLL3W 0.35100001 W
sFo2 400.1716007 MHz
s1 768
sF 100.6228270 MHz
WDW
ssB 0
L2 1.00 Hz
Ge 0
PC 1.40
T T T T T T T T T T T T T T T T T T T
180 170 10 150 140 130 120 110 100 S0 80 70 &0 50 40 30 20 10 0 ppm
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LN WUONCEOoOTONT AN DNOCTADOoOTO T DM O~ © N NAME NMR
CeNOoOS NSO Ne O~ A0UVNESTMNMOA~ROoWEMOD0N SN OMW EXPNO 5826
WIS NNIN A0 oo TTOoOMNY N T A~ No00 PROCNO 1
L e e Nt e e -t T T T B R ks Dare- 2org0ass
WM%\/K‘/ V/?W INSTRUM spect
PROBHD 5 mm PABBO BB-
cl PULPROG zg30
™ 65534
SOLVENT cocl3
NS 1
Ds 0
S 8223.685 Hz
FIDRES 0.125483 Bz
a0 3.9846387 sec
RG 144
oW 50.800 usec
BE 6.50 usec
IE 30020 &
Dl 1.00000000 sec
D0 1
CHANMEL f1
3dd NUC1 1H
71 14.50 usec
PLL -2.83 dB
PLIW 16.91636658 W
e 400.1724712 Mz
51 3278
e 400.1700000 Mz
WOW EM
S5B 0
Ls 0.30 &z
GB 0
eC 1.00
UL JUMJLL ] xﬁJJ WY SN
T T T T T T T T T T T 1
9 8 7 5 4 3 2 1 0 ppm
GEEEEE B AR ERER
clala|s|ela 8 (3] @ EEES
ciledlesl=leilal [+ | |- o o
@ NAME HMR
n © o =~ o EXPNO 5827
o ] S " PROCNO 1
5 22 z 8 Date_ 20180413
Time 11.03
‘ I ‘ | | INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT cDcl3
§s 256
DS 4
swH 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.3631988 sec
RG 0
oW 20.800 usec
DE 6.50 usec
E 300.0 %
b1 2.00000000 sec
D11 0.03000000 sec
00 1
CHANNEL f£1
NUC1 13c
el 11.70 usec
PL1 ~2.00 dB
PLIN 48.76812744 W
sFo1 100.6328888 MHz
CHANNEL £2
CFDPRG2 waltzlé
NUC2 1H
pceD2 B0.00 usec
PL2 ~2.83 dB
PL12 12.00 d&
PL13 14.00 d&
eL20 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
sF02 400.1716007 Mz
st 32768
sF 100.6228270 MHz
WDW EM
ssB o
LB 1.00 Hz
GB 0
=c 1.40
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 50 80 70 60 50 40 30 20 10 o ppm
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S26

MU TTOOEO NI OB N I NIDETADTOIOSONTHSN MO WO M HAME HHE
NUOUPNOITN OV DOVNTMARTNOFR DTN AIDANOVONANTM OO EXPNO 5851
MOV BOWOMMNOIMINNNNNNA o000 o000 MV A0 oao PROCNO 1
Lol sl ol el el el ol ol sl el el sl ol el el ol el ol oY e RN T <R e TS BT IR S e e T o s Mo o Mocag B I I I ?i;‘:- 201?3‘71;
INSTRUM spect
PROBHD 5 mm PABEO BE=
PULPROG zg30
™ 65536
SOLVENT €ncl3
NS 4
Ds 4]
SWH 8223.635 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG
oW 60.800 usec
DE £.50 usec
TE 300.0 K
o1 1.00000000 sec
DO 1
NEL £1
NuC1 18
Pl 14.50 usec
PLL -2.83 dB
PLIW 1691636658 W
sFO1 400.1724712 MHz
51 32768
SF 400.1700000 MHz
WDW EM
SSB 1]
LB 0.30 Hz
GB 1]
PC 1.00
T T T T T T T T T T T
1 10 9 3 2 1 0 ppm
L JW ) )W
=] =] =ln=] [=] bl b
|Sla & [D. Slalo|
=l = P I
S RER ORERCSEGRNEESERRRER o & n HAME HMR
MoNMeA SBONN RSO 0E S W o6 oo oo EXEHO 5852
pa i i b i e B e s 8 PROCHG L
Date_ 20180419
RS I
INSTRUM spect
PROBHD 5 mm PAEBO BE=-
Br, PULPROG zgpg30
65536
SOLVENT cDCl3
NS 276
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
oW 20.800 usec
DE 6.50 usec
1= 300.0 K
Dl 2.00000000 sec
pl1 0.03000000 sec
™0 1
CHANNEL f1
NUCL 3c
el 11.70 usec
PL1 -2.00 di
PLIW 48.76812744 W
sFQlL 100.6328888 MHz
CHANNEL f2
CPDPRGZ waltzlé
NUCZ 11
pCPD2 £0.00 usec
PL2 -2.83 dB
PL1Z 12.00 dB
PL13 14.00 dB
PLIW 16.91636658 W
PLIZW 0.55629748 W
PLLIW 0.35100001 W
sFoz 400.1716007 MHz
st 768
e 100.6228270 MHz
WDW
SSB o
LE 1.00 Hz
GB o
1= 1.40
Mg b
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 1z0 110 100 S0 B0 T0 &0 50 an 30 0 10 a ppm



NAME NMR

WOMOA S NDOMM~OO®O A ON DWW MONM~—O~STSTMNMNO EXPNO 5813
TANOENMADOOMA o A DWW CWOoOWVWAETMNEMAW PROCNO 1
WOMMANNAAA A A 0O T OO CFOTMNOOO00®OTM Date_ 20180410
“‘%‘\.M%// \/ \/ \N&M// PROBHD 5 mm PABEO BE-—
PULPROG zg30

65536

SOLVENT cncl3

4

2
8223.685 Hz
0.125483 Hz
3.9846387 sec

144
60.800 usec
6.50 usec

300.0 K
1.00000000 sec
1

CHANMEL £1
1H
14.50 usec
-2.83 dB
16.91636658 W
400.1724712 MHz
3276
400.1700000 MHz
0
0.30 Hz
0
1.00
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
|1
GEEy @ Bl 8ig el 3
SRR S ='| S 3l 1Blg 2=
ciloleilal |+ - -l e =l =l I=le] leles!
S MHO@OWOUWOMO~~FOOWNO SO NAME NMR
TOORACTAMTMONO DR o L EXPNO 5814
. . o ~ S n ho ERoLNO 1
LNV NOoO OGO W - . - - Date. 20180410
FOTOOMMO O NN N NN NN o ol - M ate_
HeA A A A A A A A A (F=Jt - - ™M ™~ Time 16.12
INSTRUM spect
| ‘ NW | | | | \/ PROBHD 5 mm PABEO BB-
PULPROG zgpg30
™D 65536
SOLVENT coc13
NS 16
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
O RG [1]
oW 20.800 usec
DE 6.50 usec
TE 300.0 ¥
bl 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1

13c
11.70 usec
-2.00 dB
4B.76812744
100.6328888 MHz

=

CHANNEL f2

CPDPRG2 waltzl6
NUC2 14
PCPD2 80.00 usec
PL2 -2.83 dB
PL12 12.00 dB
PL13 14.00 dB
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
SFo2 400.1716007 MHz
s1 32768

SF 100.6228270 MHz
WDW EM
ssB (4]

LB 1.00 Hz
GB 0

BC 1.40

T
0 0 ppm

T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 1

S27



TONTOOCTTNONN G ONO TONTOTTOT T AT NAME NMR
OO TONT SO R R R e = EXENO 5885
NPANNAAA 000 TMOO W T T A A AR DM PROCHO 1
8w W0 e nwnmn e e K K R R R K ] Date_ 20180430
Time 13.18
NN Y VR VA SR P
PROBHD 5 mm PABBO BE-
Br PULPROG zg30
65536
SOLVENT cocl3
NS 3
Ds 0
SHH 8223.685 Hz
FIDRES 0.125483 Hz
A0 3.9846387 sec
RG 144
oW 60.800 usec
DE 6.50 usec
= 300.0 K
D1 1.00000000 sec
DO 1
CHANNEL f1
3ec nucl 1H
w1 14.50 usec
PLL =2.83 dB
PLIW 16.91636658 W
5FOL 400.1724712 MHz
51 32768
sF 400.1700000 MHz
WDW EM
5SB 4]
LB 0.30 Hz
GB 1]
wC 1.00
T T T T T T T T T
8 7 6 5 a4 2 1 0 ppm
)
BEE B B[R sEsE &
1IN al |§ 5|5 |S(|le S
=/l - - I= =l =]l 5]
s a3 EEEREt g - @ o o - NAME NMR
8 desmasiisdoadd e,
= = s g b o z o F o= & ate. SpE0430
TSN 0T
INSTRUM spect
PROBHD 5 mm PABEQ EE=-
Br PULPROG 2gpg30
™ 65536
SOLVENT cpcl3
NS 71
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631938 sec
RG 2050
oW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
pl1 0.03000000 sec
TDO 1
CHANMEL £1
NUCL 13c
el 11.70 usec
PLL =2.00 dB
PLIW 48.76812744 W
5FOL 100.6328888 MHz
CHANMEL £2
CPDPRGZ waltzle
HUCZ2 1H
pCeD2 20.00 usec
PL2 -2.83 dB
PL12 12.00 dB
PL13 14.00 dB
PLIW 16.91636658 W
PLIZW 0.55629748 W
PL13W 0.35100001 W
5F02 400.1716007 MHz
51 2768
sF 100.6228270 MHz
WDW EM
S5B L]
LB 1.00 Hz
GB 0
wC 1.40
T T T T T T T T T T T T T T T T T T T T T
1%0 180 170 160 150 140 130 1z0 110 100 30 a0 T0 &0 50 40 30 ) 10 ] ppm
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FOOFYONROEYMNOETONYVOIATONWANRMNMOOW NAME NME
CTAONOOEDOVITINCNTNDTOMONHNT DN O 1) EXENO 5828
COTMMMNMANHAA~ 000 TMOOVWOTTAIAHOANDODM PROCNO 1
OV ODLONEMEOM MMM NN NN ?i;27 20]??’;;%
g\\\w V / / '\\"\V%/ INSTRUM spect
PROBED 5 mm PABEO BB-
PULPROG zg30
Cl 65536
SOLVENT cncl13
NS 4
DS 0
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 4
W 60.8B00 usec
DE 6.50 usec
TE 300.0 K
bl 1.00000000 sec
TDO 1
1
BLL -2.83 d=
BLLW 16.91636658 W
SFOL 400.1724712 MHz
ST 3276
SF 400.1700000 Mz
WDW EM
SsB 0
LB 0.30 Hz
GB 0
BC 1.00
T T T T T T T
8 7 6 5 4 3 2
r ML\ r j r I )
olc|g)a] (@ v-w 2| (@ =[2] (2] ()
Seea) & = Q< UL (2= =
cilcileslal | - ~ e el == ']
=~ o NOWOTOWO WS HAME NMER
h oo SIEIIREIE0LS TR @ P ~ EXENO 5829
,,,,,, 38 R s
28 EEEE e @ = 40w o EROCEO !
o5 pupapubababapups pupa b fa o o s @ - & Date_ 20180413
Time 11.37
| I / I INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG zgpg30
Cl 65536
SOLVENT cocl3
NS 128
DS 4
SHH 24038.461 Hz
FIDRES 0.366798 Hz
ag 1.3631988 sec
RG 2050
oW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
Nucl 13c
Pl 11.70 usec
PL1 -2.00 dB
PL1W 48.76812744 W
sFol 100.6328888 MHz
CHANNEL £2
CPDPRG2 waltzlé
NuC2 1H
BCPD2 80.00 usec
PL2 -2.83 dB
PL12 12.00 dB
PL13 14.00 dB
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
SFO2 400.1716007 MHz
s1 768
SF 100.6228270 MHz
WOW EM
SSB 0
LB 1.00 Hz
GB 0
BC 1.40
T T T T T T T T T T T T T T T T T T T T
180 170 180 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10 o ppm
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COHTOUC-ORNONNOO A0 TN TOOTNCONONT NS AN NAME NME
COF AN M AOF O OO T IDON AN A TOMN MWD T0S 0N EXPNO 5877
DO EN MM A A~ O00TMOOLET T A S oM PROCHO 1
e e e e e e R T T R R e W T R R RN Jare 20180430
ime .
PROBHD 5 mm PABBO BE=
Br. PULEROG zg30
™ 65536
SOLVENT cncl3
NS 3
Ds ]
B 8223.685 Hz
FIDRES 0.125483 Hz
a0 3.9846387 sec
RS 144
B 60800 usec
bE 6.50 usec
TE 300.0 &
b1 1.00000000 sec
™0 1
3ee CHANNEL f1
Nuc1 1H
71 14.50 usec
P11 -2.83 ds
PLIW 16.91636658 W
sFol 4001724712 MHz
51 32768
sF 400.1700000 Mz
WDW EM
SSB ]
LB 0.30 Hz
GB ]
B 1.00
T T T T T T T T
9 8 7 6 4 3 2 0 ppm
I )]
of=[o(alF) (@ ) = ERIEE
[Q =2 Q}q o = = bt | ] d
||| |0 | - - v | ==
o m (LY L LN Y ) NAME NME
s on e S i b e e e 2= 8 = 5 EXENO 5878
4 @ fEsnanccgrarwana N I :
~ w MEMMAMETO N NN NN NN o m - " - PROCNO 1
S = coononnonuanEand 53 ¢ B s Date_ 20180430
R\ I
INSTRUM spect
PROBHD 5 mm PABBO BE-
Br, PULPROG zgpg30
™ 65535
SOLVENT cocla
NS 70
Ds 4
s 24038.461 Hz
FIDRES 0.366798 Hz
a0 1.2631988 sec
RG 2050
oW 20.800 usec
BE 5.50 usec
TE 300.0 &
D1 2.00000000 sec
Dl1 0.03000000 sec
0 1
CHANNEL f1
NUCL 3c
21 11.70 usec
PL1 -2.00 d8
PLIN 48.76812744 W
sFol 1006326888 MHz
CHANMEL £2
CPDPRG2 waltzlé
NUCZ 1H
pCPD2 80.00 usec
pL2 -2.83 ds
eL1Z 12.00 d&
PL13 14.00 ds
PLIW 16.91636658 W
PLLZW 0.55629748 W
PLL3W 0.35100001 W
sFO2 400.1716007 Miz
51 32768
sF 100.6228270 MHz
WOW
558 0
L8 1.00 Hz
= 0
B 1.40
T T T T T T T T T T T T T T T T T T T
170 180 150 La0 130 120 110 100 %0 80 70 &0 50 a0 30 20 10 0 pp=
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HONOMO WS N A ] NENWY Ao YN
TOANOMETNO MW NW MO @ CROWVWOE-NVITMDAHO
WO MANNNNA©OWYR T T OO DPOLWOWITrMOOOO ®Ww =
{3l Sl Sl sl Sl Sl Sl ol e QY e QRN e Vo ] o MMM MMEO 0NN
L ‘__/L.A
T T T T T T T T
8 7 6 5 4 3 2 1 ppm
| | / |
o (@Y (N |e =4 - =1 ~e=l2 (=le o
2l|8/9| g|(e S S |8 EEIERE
il leils| |ailla p i b P e e ) o
PR
28 3 = o o 0 g ®
T2 5 8 A 9 8 2
P ]
2E 3 8 o4 4 o =
£eoa 28 8 38 ]
T T T T T T T T T T T T T " T T T T T
180 170 180 150 140 130 120 110 100 30 80 70 60 50 10 30 20 10 ppm

S31

HAME NMR
EXPNO 5817
PROCNO 1
Date_ 20180412
Time 11.22
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG 2930
65536
SOLVENT cDpcl3
NS 6
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 144
oW 60.800 usec
DE 6.50 usec
TE 300.0 ¥
ol 1.00000000 sec
DO 1
CHANNEL f1 =
iH
14.50 usec
-2.83 dB
16.91636658 W
400.1724712 MHz
32768
400.1700000 MHz
EM
0
0.30 Hz
0
1.00
NAME HMR
EXPNO 5818
PROCNO 1
Date_ 20180412
Time 11.28
INSTRUM spect
PROBHD 5 mm PABBO BB
BULFROG 2gpg30
65536
SOLVENT cpcl3
NS 6
DS 4
SHHE 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 2050
oW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
HUC1 C
P1 11.70 usec
PL1 -2.00 ds
BL1W 48.76812744 W
sFoL 100.6328888 Muz
CHANNEL £2
CPDFRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
BL2 -2.83 ds
PL12 12.00 dB
FL13 14.00 de
BL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
SFO2 400.1716007 MHz
sI 768
SF 100.6228270 MHz
WOW
SSE [
LB 1.00 Hz
(=1 [
BC 1.40



COMEBDMAMU AN T AN TOE A DN TOOYHOE NAME MR
FNONRMACUD0TACOOVNDONODTONT SO0 0w EXPHO 5810
NAMNNNN A OB~ NTMOREON T T O D0D PROCKO 1
[ e e e Y Y R T e Rt e B L Jare zu_fgqég
\W Z// W /(/W l\kﬁ\l W%J INSTRUM spect

PROBHD 5 mm PASBO BB=-
PULEROG 2g30
Br ™ 65536
SOLVEN cocl3
NS 4
Ds a
e 8223685 Hz
FIDRES 0125483 Hz
aQ 3.9846387 sec
RG 144
oW 60,800 usec
DE 6.50 usec
TE 300.0 k
1 1.00000000 sec
D0 1
CHANNMEL f1
NUCl 1H
1 14.50 usec
PL1 -2.83 dB
PLIW 16.91636658 W
sFol 100.1724712 mHz
s1 32788
sF 400.1700000 Mz
WDW EM
SSE 0
LB 0.30 Hz
GB 0
re 1.00
T T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
JTIT \lg Ail [N UL
(ov—mr-nﬂ [ﬂ ‘-] [m] m]mol':rm
S\a|=|s|= s 5 |2 I B
FoNTINIO — - - ||
5 3 8 INN325833RGSE + o w o o NAME HMR
4 8 9 P T T iy 2% = 2 0 EXFRO 5808
223 EEEEEEE Rt & & w 4 om PROCNO 1
oo T T Ty w oW ¥ 0 Date_ 20180410
IS I N e
INSTRUM spect
PROBED 5 mm PABBO BE-
Br PULPROG zgpg 30
B 65536
SOLVENT CcDCc13
NS 30
DS 4
SwH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631988 sec
RG 2050
D 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
3fc CHANNEL £1
Nuc1 13c
P1 11.70 usec
PL1 -2.00 dB
PLIW 48.76812744 W
sFo1 100.6328888 MHz
CHANNEL f2
CPDPRG2 waltzlé
Nuc2 1n
PCPD2 80.00 usec
PL2 -2.83 dB
PL1Z 12.00 dB
PL13 14.00 dB
PL2W 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
sFoz 4001716007 MHz
st 32768
SF 100.6228270 MHz
WDW EM
SSB 0
L8 1.00 Hz
= 0
BC 1.40
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 S0 80 T0 &0 50 40 30 20 10 1] Ppm
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TONOOENTODAM A ND AN~ NNNMING O MDD 0= M oS D NAME NMR
Lo A RMNODREM I RO NTAOD A A DONBM AT OO G0N EXENO 5311
CUTMEONONNNN A D00 TMNORDON T M O D@D D PROCHO 1
Lo e o e e e e = - R - Rt t TR T T R L I ) ?“E- 201?2";3
ime .
S P N s L
PREOBHD 5 mm FABED EE=
cl PULPROG 2930
65536
SOLVENT cocl:
ns
Ds 0
SwH 8223.685 Hz
FIDRES 0.125483 Hz
aQ 3.9846387 sec
RG 144
DW 60.800 usec
DE 6.50 usec
TE 300.0
Dl 1.00000000 sec
DO 1
CHANNEL £1
3fd nNucL 18
Pl 14.50 usec
rLl -2.83 ds
PLIN 16.91636658 W
sFol 400.1724712 MHz
51 32768
sF 400.1700000 MHz
WowW
558 0
LE 0.30 Hz
= 0
rc 1.00
L D N S
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
)',JML. T\ ) | JLL
vurnr-l [o Ic ) nv—c-—l-—
QAR QAR =] | I b b e | |
| nilo| - ~| < B R | B |
D MDAV NLDRD= DN O M NAME NME
D AN TTNOFOOYT TN T T o o o EXPNO 5812
S = ™ o ™ PROCND f
N NA DO A OM®® T - - . hare 20180410
- ONMMMMM Mo NN NN o m W - ™ ate_
H oA A A A A A A A e w n « ™ Time 14.39
INSTRUM spect
‘ \ \ '-‘%a,'\.h\”\\.%// ‘ ‘ ‘ | | PROBHD 5 mm PABBO BE—
PULPROG 2gpg30
cl 65536
SOLVENT coc13
NS 63
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3631988 sec
G 2050
oW 20.800 usec
NH bE 6.50 usec
TE 300.0
D1 2.00000000 sec
N\ D11 0.03000000 sec
o D0 1
CHANNEL £1
3fd NUC1 c
1 11.70 usec
FLL -2.00 d8
PLIW 48.76812744 W
sFO1 100.6328888 MHz
CHANNEL £2
CPDPRGZ waltzl6
Nuc2 18
PCPD2 80.00 usec
PL2 -2.83 d8
PLI2 12.00 de
PL13 14.00 dB
PLZW 16.91636658 W
PL12W 0.55629748 W
PL13W 0.35100001 W
sro2 400.1716007 MHz
sI 2768
s 100.6228270 MHz
WDW
ssB [
L3 1.00 Hz
GB 0
eC 1.40
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 %0 80 70 60 50 40 30 20 10 0 ppm
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SO OATOOUNONODFNNONDDODONNOMEN SO O NAME NMR
PO T AN M AN TN NONONMNS O N AN A0 0N oo EXPNO 5869
VWO MOINMNNN A DD~ TMOCDVNT T A~ ©® PROCND 1
T R R e e e Y Y T T P PRI e 201?2435
e BN
PROBHD 5 mm PAEBO BE=
PULPROG zg30
Br. ™ 65536
SOLVENT CDCl3
NS 4
DS L]
swi 8223.685 Hz
FIDRES 0.125483 Hz
20 3.9846387 sec
RG 144
oW 60.800 usec
DE 5.50 usec
TE 300.0
o1 1.00000000 sec
DO 1
CHANNEL £1
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8. Copy of HPL.C Spectra of Compound 3aa
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1 20.761 19839980 50.09 238276

2 24.384 19766027 49.91 220134
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9. X-Ray Crystal Data of Compound 3ad

Figure S1 X-ray single crystal structure of 3ad (with thermal ellipsoils shown at the 50%

probability level)

Identification code

Empirical formula

Formula weight

Temperature

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density

Absorption coefficient

F(000)

Crystal size

Radiation

Theta range for data collection

Index ranges

3ad

Cy6H2,CINO;

431.89

133.15K

Triclinic, P-1

a=9.588(4) A alpha = 88.60(2) deg.
b=14.091(7) A  beta=78.027(16) deg.
c=15.915(7) A gamma = 88.20(3) deg.
2102.0(16) A"3

4, 1.365g/cm”3

0.211 mm~-1

904.0

0.2 x0.18 x0.14 mm"3

MoKa (A = 0.71073)

6.028 to 50.038 deg.

11 < h<11,-16 < k< 16,-18 < | < 18
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Reflections collected /

20434 / 7111 [R; = 0.0834, Rsigma = 0.0770
uniquelndependent reflections [Rin slgma ]

Data / restraints / parameters 7111/2 /567
Goodness-of-fit on F2 1.112

Final R indices [I>2sigma(l)] R; =0.0868, wR, = 0.2250
R indices (all data) R; =0.1070, wR, = 0.2348
Largest diff. peak and hole 0.70/-0.33 e.A"-3
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