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I. X-Ray Structure for compound 3 aa

ORTEP drawing of the X-ray crystallographic structure of 3aa

CCDC- 2052690. For detailed crystallographic data, please refer to the Cambridge

Crystallographic Data Centre at http://ccdc.cam.ac.uk.

Table 1. Crystal data and structure refinement for 3aa.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions
b=22.0742) A
c=10.7284(10) A
Volume

Z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

3aa

C28 H26 N2 02 S

45457

193(2) K

0.71073 A

Monoclinic

P21/

a=10.0012(8) A a=90°,
B =90.349(3)°.

y=90°.

2368.4(4) A3

4

1.275 Mg/m3

0.165 mm-!

960

0.150 x 0.120 x 0.070 mm?3
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Theta range for data collection 2.748 t0 25.497°.

Index ranges -10<=h<=12, -26<=k<=26, -12<=I<=12
Reflections collected 22334

Independent reflections 4391 [R(int) = 0.0700]
Completeness to theta = 25.242° 99.9 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7456 and 0.6366

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 4391/0/299

Goodness-of-fit on F2 1.118

Final R indices [[>2sigma(])] R1=10.0608, wR2 =0.1143

R indices (all data) R1=0.0994, wR2 =0.1316
Extinction coefficient n/a

Largest diff. peak and hole 0.203 and -0.405 e.A-3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Azx 103)

for mo_dd20113 Om. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
S(1) 8100(1) 7058(1) 4279(1) 51(1)
o(1) 7489(3) 7597(1) 4769(2) 75(1)
0(2) 9393(2) 6888(1) 4727(2) 69(1)
N(1) 6984(2) 6508(1) 4528(2) 41(1)
N(2) 8289(2) 5804(1) 3514(2) 41(1)
C(1) 7160(3) 5931(1) 3982(3) 36(1)
C(2) 5928(3) 5537(1) 3962(3) 34(1)
C(3) 4779(3) 5804(1) 3208(3) 34(1)
C(4) 3478(3) 5761(1) 3637(3) 46(1)
C(5) 2421(3) 5975(2) 2925(3) 56(1)
C(6) 2666(3) 6248(2) 1797(3) 57(1)
C(7) 3950(4) 6308(2) 1373(3) 53(1)
C(8) 5003(3) 6081(1) 2069(3) 44(1)
C©9) 5931(3) 6607(1) 5469(3) 45(1)
C(10) 6063(3) 6215(1) 6608(3) 42(1)
C(11) 7270(3) 5974(1) 7001(3) 49(1)
C(12) 7334(4) 5626(2) 8076(3) 64(1)

C(13) 6196(4) 5511(2) 8747(3) 67(1)



C(14)
c(15)
C(16)
c(17)
c(18)
C(19)
C(20)
c@1)
C(22)
C(23)
C(24)
C(25)
C(26)
c@27)
C(28)

4997(4)
4926(3)
8494(3)
8778(3)
8981(3)
8915(4)
8689(3)
8482(3)
8149(3)
7080(3)
7116(3)
8175(3)
9226(3)
9223(3)
8213(4)

5742(2)
6094(2)
5239(1)
4729(1)
4171(2)
4123(2)
4631(2)
5189(2)
7123(1)
7395(2)
7457(2)
7256(1)
6993(2)
6922(1)
7340(2)

8368(3)
7292(3)
2933(3)
3649(3)
3075(4)
1797(4)
1088(3)
1651(3)
2654(3)
2048(4)
769(4)
82(3)
716(4)
1991(3)

-1317(3)

63(1)
55(1)
37(1)
45(1)
60(1)
70(1)
62(1)
49(1)
40(1)
59(1)
61(1)
49(1)
60(1)
54(1)
75(1)
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Il. Copies of 'H NMR, 3C NMR and °F NMR Spectrum
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NMR spectra of compound 3da
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NMR spectra of compound 3ea
-26000

-61.309

24000
22000
—20000

18000

CF
©i - 16000
N NEN _

|
Ts 14000

("%F NMR, 376 MHz,CDCl3)
~12000
~10000
~8000
~6000

4000

—2000

——2000

T T T T T T T T T T T T T T T T T T
150 100 50 0 =50 =100 =150 =200 =250 =300 =350 =400 S15
f1 (ppm)



o o o o o o o o o o o o
o o o o o o o o o o o o o
o o o o o o o o o o o o o
o o] o Yo} o Te] o Te] o Te] o o Ire)
© 0 0 ¥ ¥ ? ? QN N N T 0 <Q !
—_—
elrz— —  F00°¢
>
Q
o —t
Gz e— 5 o — 1202
e T
s
o
. g
x
i S
zeLv— ) pd — 66}
I
0YS 9~ 961
€el'9 _ .
001", 88°¢
Do e |
368"/~
ﬂnum H/woé
momE
~ Lt
Sos 1 — 86|

NMR spectra

25

-1.0 S16

0.0 -0.5

0.5

1.0

1.5

2.0

6.0 5.5 5.0 4.5 0 35 3.0
f1 (ppm)

6.5

8.0 7.5 7.0

8.5



2800

2600

2400

2200

2000
-1800
1600

-1400

1200

-1000

-800
-600
-400
-200

~-200

1G9°L¢

¥69°LE

1G0°LS

996911
L09°9LL
€.0°0Cl
66¥°'¢cl
g6L°ccl
90¢°G¢l
€9.°9¢1
Lev'/lcl
goc'scl
8¢c'8cl
€€9'8¢1
oL9'8ctL
¥68°8¢1
¢es6el
695°6C1
861°LEL
0cs’Lel
6€8°LEL
1L9CvEL
9€G°GEL
oL6'GEL
89v' vyl
6.€8V1

N
«
O
Yo
-

NMR spectra of compound 3fg

e ——

W

Ts

CF3
@N/

(*3C NMR, 100 MHz,CDCls)

| \mu o ,}_J J

WS Vi

S17

-30 -40

-20

-10

60 50 40 30 20 10 O

190 170 150 130 110 90 80 70

210

230

f1 (ppm)



NMR spectra of compound 3fa

—16000

-62.835

15000
14000
—13000
—12000
—11000

CF3
—10000

N/ N’Bn ~9000

Ts
19 8000
("*F NMR,376 MHz,CDCl5)
~7000
6000
5000
4000
~3000

2000

—1000

~—1000

T T T T T T T T T T T T T T T T T T
150 100 50 0 =50 =100 =150 =200 =250 =300 =350 =400 S18
f1 (ppm)



NMR spectra of compound 3ga
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NMR spectra of compound 3ga
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NMR spectra of compound 3ha
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NMR spectra of compound 3ha
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NMR spectra of compound 3ia -
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NMR spectra of compound 3ja
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NMR spectra of compound 3ah
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NMR spectra of compound 3pk

©O OITONO~— N O 4500
© OO@@LOQ‘C’)% Yo [Tole)]
N 00©OMNWOY M « >~
K O 0NN WM ot < © ©
L YN NNANNNE 5 N2
| == | N/
~4000
~3500
22X B8 & SI8CBIITBRG & 2500
o Ve < HBONWVUNYONNT®
< < N © < DWW OMNMNMNMNOLLOM
< < (4 ep] [ep] ANANANANANANANANANANN
\ / R e N N 0o
L1500 O N//LN,Bn |
|
- Ts
L1000 2500
(*3C NMR, 100 MHz,CDCls)
=500
J L ~2000
I I o ,
T T T T T T T T T T T T T T T T T T T T
142 138 134 130 126 L1500
1 (ppm)
~1000
~500
l “ ’ " L' " 1 _0
L s s L B O B e e e e
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20 -30 -40 S70

f1 (ppm)



34000
32000

30000

28000

26000

24000

22000

20000

18000

—16000

14000

12000

—10000

—8000

—6000

4000

—2000

——2000

69V’ c—

V6’ €—

e85
mow.L
£90°
690°
180"
9801
50121
12} 1
Y917/
z81'.L
002’2
121
822’
veeL
wZve L
RGreL
opGE,
529¢°,
Sz’
EovoL-E
8199,
989',
£8022
WNN.N
Syl
0r/9/°/
=88/
=

0L,

Ts

("H NMR,400 MHz,CDCl3)

Fooe

8671

661 |

G660

=68'C |

7S9Y

162 |

06°¢
Y0’

Fzev |

7.5

1.0 S71

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
f1 (ppm)

6.5

7.0

8.0

8.5



5000

G69°'Lc—

valle—

L01L1G—

99Z'SL 1
L7021
€Y V21
99v'9Z 11
095°9Z 1
1z L2
65E LTI
9G/°1Z1
091°8Z1
9gz'8Z1
9EY'8zL
018'8Z}
666'8Z}
151621
z.5°621
ovy'oel
£26°cEl
@E.vﬁ&%
L19°SEL-F
so6c5L
LV i~
111°GpL~—"

€C6'G51L—

NMR spectra of compound 3qa

4500
4000
3500
3000
2500
2000
1500
—1000
500

——500

S72

-10

10

20

30

40

50

60

70

90 80

100
f1 (ppm)

Ts

110

120

L
N” N

(*3C NMR, 100 MHz,CDCls)
200 190 180 170 160 150 140 130

210




45000

—40000

35000

30000

25000

—20000

15000

—10000

—5000

Ly8E—

89687
wmw.L
9v8'0
21021
£60°2
Gel /]
GL"L1
651 L
€91,
08L'L
€2Z'L
el
Sve'L
ey
gales
Pazv'L
S9zy'L
By8h L~
£506°2~
S099°F
“£189°/
<012
Bees L
Sovs2
L1921
86.°L
Z028'L

0L

SO,

Cl

('"HNMR,400 MHz,CDCl3)

=002 |

E=Loe |

1.0 §73

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
f1 (ppm)

8.5



—7500
—7000

6500

6000

—5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

~—500

STANY A

€¢609—

L0E'S b1
2290211
9L VTl
9€5'92 11
€191
22T L2
£95°/211
Lyl L2)
L1€°82)
0L9'82Z1
9.8'821
£50°'621
S0L 62}
088°621
505081~
¥68'€EL—7

ro?vm_‘\
omw.mmr\

8.€°/CL
¥8.°6€1
vev'avl
€8G9°GGl—

NMR spectra of compound 3qc

0L

S0,

Cl

(13C NMR,100 MHz,CDCls)

Ll

J

S74

-10

20 10

50 30

70

T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

T
210




~65000

60000

55000

—50000

45000

—40000

35000

—~30000

25000

20000

—15000

—10000

—5000

——5000

080°C—

9GSy ¢—

180°G—

1269
9/5°9
€659
8659
29,9
<899
Mpee)
Sevel
YA W
m&,mms
529¢°,
4=G9€'.
<62vL
=8vv.
£289°/
mmE i
vl
ST
S¢€9.',

I Lo

Ts

("H NMR, 400 MHz,CDCls)

Je

1

£96'C

662

F007¢

/60

=260 T

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 S75

4.5

5.0

f1 (ppm)



NMR spectra of compound 3gk
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