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"H NMR (400 MHz) spectrum of compound 1a in CDCl;
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"H NMR (400 MHz) spectrum of compound 1b in CDCl;
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BC NMR (100 MHz) spectrum of compound 1b in CDCl;
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BC NMR (100 MHz) spectrum of compound 1e in CDCl;



PIE~
91¢

vy ./.

SYv—r
LYy .\.

V4

CN
1f

il

Fot

=201 |

F06C [

2ot
g6

001

T
0.5

T
2.5

T
3.5

T
4.0

T
4.5

T -
5.5 5.0

6.0

1.5 1.0 0.0

2.0

3.0

8.5 8.0 7.0

9.0

T -
10.0

f1 (ppm)

"H NMR (400 MHz) spectrum of compound 1f in CDCl;

S12



CARBON_O1 o S AR I Toman
1f carbon = BAE S B B R STk
N/ NNV L2 s SN
(@]
O CN
A
1f

WWWMWWMWM

39.3

20.4

w-L ST RIS NSo——

- — -
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80

BC NMR (100 MHz) spectrum of compound 1f in CDCl;

f1 (ppm)

S13



vST'€
m:.m%
614 7
LEVY
SSH
L6T'L T
60T'L T
1TTL 1
€TLA
09TL 1
69T'L T
SLTLT
LLTLT
6LTL T
88T'L T
€6T°L 1
86T'L T
LOE'LA
01€°L
TTELA
LTELT
0vEL |
TSELN
8S€°L

€9€°L

99¢'L

89€'L

gL

9LE'L

£8€°L

08'L
SI8'L V.

6v6'L
6S6'L %.

PROTON_O1
lg_ H NMR

L

V4

CN
19

M_J\jL

St

01

T
9.5

T -
10.0

2.5

f1 (ppm)

BC NMR (100 MHz) spectrum of compound 1g in CDClj;

S14



CARBON_O1

i IR R I I © < nax o S
lg carbon 1201 ® IToecocddado SIS a IS
NS f=—r ~NN
(@]
S CN
AN
19
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)

BC NMR (100 MHz) spectrum of compound 1g in CDCl;

S15



SOTE~,
€81

— E8CT |

Qmj
06t
809t
626'9
8€6'9 1
6'9 1
156'9 1
LyT'L T = 1601
0ST°L
9GT"L A
6S1°L
€ITL
91T'LA
9zT'L
6TT'L
09T'L 7
STS'L
77SL
$95°L
SS9°L
859°L
199°L 00T
wy'L

9L9°L - L 160

—_— B . L
1892 - 16°0
69°L w .
-
oo — —
869°L
L10'8

020'8 —_— —  E70C
ST0'8

6€0'8

0v0°'8 o

9%0'8 —

CN
A
1h

1h_H_NMR

PROTON_O1

f1 (ppm)
S16

6.0 5.5 5.0

6.5

7.0

BC NMR (100 MHz) spectrum of compound 1h in CDCl;

7.5

9.0 8.5 8.0

9.5

10.0




CARBON_O1 0 AN NS AR N
- ] VSR RN R o =0
1h carbon < tphautiaciin Bl o Bl g & RRR8
N e |
O
CN
% S
1h

38.8
20.7

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

BC NMR (100 MHz) spectrum of compound 1h in CDCl;

S17



_@_)/

€l —F
Se'l .\.

LOE~.
80~

SL'e
wn.mW
8L'¢
8TV
0Ey

Nnvu\
ey

97'LA
8TLA
67 A
6TL
0€°L A
1L
1L
®L
1L
Wi
WL
L
epL

-\

ester_ SM_1115

PROTON_O1

CN

e

Y4

1j

Fere |

FL60 T

B0z |

¥00°¢ |

561

10.0

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5

6.0 5.5 5.0

6.5

7.0

7.5

9.0 8.5 8.0

9.5

f1 (ppm)

"H NMR (400 MHz) spectrum of compound 1j in CDCl;

S18



CARBON_O1 @ Ao el - % % o ~ © o
ester_SM_C g ERSR SSEEE 3 % 5 T
~ N ~N S | |
(0]
CN
0
A
1j
| o
|
|
Aot . . J -
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

BC NMR (100 MHz) spectrum of compound 1j in CDCl;

1 (ppm)

S19



9Tl —

£€6'C
S6'C
L6'C
86'C
66'C
00°¢
o't
y0°€

60'v ./.

Iy =
m:n.\.

9T’L
8TL
8CTL
6CT'L
6C’L
0€'L
LEL
8¢€'L
8¢°L
6€°L
6¢°L

PROTON_O1
t-bu SM 1102 2

CN
1k

Feee |

Frez

o1

8T |

00T

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.0 4.5
f1 (ppm)

6.0 5.5

6.5

9.5 9.0 8.5 8.0 7.5 7.0

10.0

"H NMR (400 MHz) spectrum of compound 1k in CDCl;

S20



CARBON_O1 2 — 0 ® N O S XN ANR N 0 A X
t-bu_SM_C_1106 § naqa= SN g b 4 8
I /7N ~ ~ [
(0]
CN
%
1k
| |
| |
| ] |
u |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 -10

f1 (ppm)

BC NMR (100 MHz) spectrum of compound 1k in CDCl;

S21



LET —

90°¢
60°¢
e
ere~=
£€Ce
STe
8T¢
6C'¢
9Ty
LTY
8TV
6C'Y

voL
9T'L
LTL
0¢€'L
L

veL
SeL
LEL

06'L ~_
wL”

PROTON_O1
S SM 1102 2

/]

CN

O=n=0

Y4

11

Fo0¢

Forn

Porr 1

Feor 1

o€ |
0C
1

Fooc

T
9.5

T -
10.0

2.5

f1 (ppm)

"H NMR (400 MHz) spectrum of compound 11 in CDCls;

S22



CARBON_O1 5 decodwne N9 e Ao < % o
S SM C 1106 s moadadad- SITRTE R a2
I | = \
(0]
I}
ﬁ CN
/©/O
A
11
I
AJ_JLLLU Lk L
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)

BC NMR (100 MHz) spectrum of compound 11 in CDCl;

S23



9T'L
0E'L
€L
6L

JL

S LN
LEL
SY'L
SY'L
LY'L
LyV'L

PROTON_O1

CN

NC

1m

I

001

Fice |

®0¢

1 (ppm)

"H NMR (400 MHz) spectrum of compound 1m in CDCl;

S24



CARBON_O1 e = R @ o
CN SM C 1106 aaay = ST TE Q9
[ N\ N
NC CN
AN
1m
| |
|
J l [
L_IJL.. - l | . i)
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

1 (ppm)

BC NMR (100 MHz) spectrum of compound 1m in CDCl;

S25



€eCc—

PLE~
91

vy ./.

144w
vy .\.

LO'L
60°L
0L
1TL
1L
L

voL-T
9T'L \

08'L
08°L
18°L
18°L

Y6'L
Y6'L
S6°L
S6°L

PROTON_O1

21d

CN
A
1n

J

sre |

ot

90T

101 |

[

260 |

2001

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

6.5

9.5 9.0 8.5 8.0 7.5 7.0

10.0

2.5

1 (ppm)

"H NMR (400 MHz) spectrum of compound 1n in CDCl;

S26



CARBON_O1 ~ S evae—9ox Qo
DOT3d13C % ggizqages RO = =2
— e e e e e e e e 0 o0 [~ > >~ <t [S BN
SN L NN S N
0

s CN

X

1n

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (0] -10
f1 (ppm)

BC NMR (100 MHz) spectrum of compound 1n in CDCl;

S27



869
669
00°L
10°L §
vTLA
YT LA
9T'L A
9T'L A
6T 'L A
6T'L
€L
€L
008
00’8

208 \
208

—

e

OMe_Cl_SM_1118 2

PROTON_O1

MeO

10

Rzt

Fice

o1

Fo0C
1T

0C |

Fooc

T
9.5

T -
10.0

f1 (ppm)

"H NMR (400 MHz) spectrum of compound 10 in CDCl;

S28



CARBON_O1 N P DA IR N TS o e . « - S
OMe_Cl_SM_1118_C ® ° Soogdaao- BRITER 3 a a
NlAd—7 /7 SN\~

10

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (0] -10
f1 (ppm)

BC NMR (100 MHz) spectrum of compound 1o in CDCl;

S29



PROTON_O1

IDO-T3h-13C N
NS

1p

7.

7.
7.
7.
7.
7.

s
\

4.54

452

4.50
315
N33

S : 3
- — o — o
I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1
f1 (ppm)

"H NMR (400 MHz) spectrum of compound 1p in CDCl;

S30



CARBON_O1 R 23qcezRE 2 Nt o o e
IDO-T3h-13C % e G R R R SN NS & 5
I ~)
O
i CN
Cl
A O
Cl
1p
| | |
| ‘ ml | |
1 ‘ l \a '_,l l l e I ol
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)

BC NMR (100 MHz) spectrum of compound 1p in CDCl;

S31



SYc—

€I e~
s’

mm.v/

LSV —F
65V .\.

9T'L 7
8T'L Y
8TL 1
6T'L
6T°L 7
1€°L 7
£€°LA

SE'LA
9€'L
LE'L
w@n&ﬁ
ov'L

6L~
ve'L

PROTON_O1
IDO-T3j

Y4

CN
1q

Me

A

Fsoz .

oot

0'¢ |
m\.acAN

I'c

FLLT

T
9.5

T -
10.0

2.5

f1 (ppm)

"H NMR (400 MHz) spectrum of compound 1q in CDCl;

S32



CARBON_O1 Q3 Z BRI AN I Mo o % N
IDO-T3j i X coaaaqA= SIXREL & SIS
I ~\ = ~ S Y4
O
i CN
Me
h C
1q
|
|
| ’ ! |
-~ | | 1. | U | ‘ | |, |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10
f1 (ppm)

S33

BC NMR (100 MHz) spectrum of compound 1q in CDCl;
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BBC NMR (100 MHz) spectrum of compound 1r in CDCl;
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BC NMR (100 MHz) spectrum of compound 1s in CDCls;
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Sample Preparation: A crystalline solid was obtained via slow evaporation of compound 4a in

CH2Cly: hexane= 1: 4 at room temperature.
Crystal data and structure refinement for compound 4a (CCDC: 1532241)

Bond precision

Cell:

Temperature:

Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

Z

Mu (mm-1)
F0QO0

FO00’

h, k, Imax
Nref

Tmin, Tmax
Tmin’

Correction method= # Reported T Limits:
MULTI-SCAN

AbsCorr

Data completeness= 0.991

R(reflections)= 0.0316(

S =1.053

C-C = 0.0021 A Wavelength=0.71073
a=8.4886(9) b=8.9588(10) c=10.1158(11)
alpha=86.119(3) beta=83.374(2) gamma=71.079 (3)
100 K

Calculated Reported Volume
722.48 (14) 722.48 (14)

P -1 P -1

-P 1 -P 1

Cl8 H13 N S2 ?

Cl8 H13 N S2 Cl8 H13 N S2
307.41 307.41

1.413 1.413

2 2

0.360 0.360

320.0 320.0

320.59

10,11,12 10,11,12
2997 2971
0.907,0.924 0.845,0.948
0.907

Tmin=0.845 Tmax=0.948

Theta (max)= 26.475

2539) wR2 (reflections)= 0.0871( 2971)

Npar= 190
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