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'H and *C NMR of 5a—r

'H NMR of 5a
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IH NMR of 5a
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13C NMR of 5a
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of 5a
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of 5b

H
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'H NMR of 5b
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13C NMR of 5b

S£00°61—

§095°S5—

90699
~§.RW
9STELL

5648071
812971
156971+
9:85°071
8601 121
2606 T2 ﬂ
8798'701

7598°971
S96T LIl
96TELU

be8z's
2Th 8T~
$110'0614
18€0°06T
972z 0T
£680°T€T \
979751
Gibbec
25951

LL8S'95T—

8T8 —

P

CH,
8

O

UOCHg

N

200 190 180 170 160 150 140 130 120 f11(0 )100 90 80 70 60 50 40 30 20 10
1 (ppm

210

S8



13C NMR of 5b
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1H NMR of 5¢

€0000—

EWET—

Y229~
697
bebE L
useL
89sE L
£566°L
80bL
692b L
ESbL
sisvr/

2926°L~_
£SH6L~

TETT 6~
8SET'6~

=0

A

e B (0] -

Fes
g = = Fuwo

—E(0']

11.5 110 105 100 95 90 85 80 75 70 65 n(6.0 | 55 50 45 40 35 30 25 20 15 10 05 00
ppm

12.0

S10



'H NMR of 5¢
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13C NMR of 5¢
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of 5c
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'H NMR of 5d
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of 5d
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13C NMR of 5d
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13C NMR of 5d
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'H NMR of 5e
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'H NMR of 5e
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'H NMR of 5e

TT6'S5—

P0TL'9A
owB.Rw.
LSSELL

66611
w6T 0T 4
1118 12l
6£29' 121
1956'721
91£6' ST F
mmm.m)”
9TESLTT~\"
9BE 19717
0bLT8TT
EL0°TET
U TED
9TES"TET
0929'TET
0786'€ET

9976'TTT

mooo.vﬁ.&
|
[

STLSLST—

1097891 —

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210

S20



13C NMR of 5e
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'H NMR of 5f
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'H NMR of 5f
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13C NMR of 5f
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of 5f
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H NMR of 5¢
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IH NMR of 5g
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IH NMR of 5g
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13C NMR of 5g
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'H NMR of 5h
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'H NMR of 5h
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13C NMR of 5h
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'H NMR of 5i
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13C NMR of 5i
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13C NMR of 5i
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'H NMR of 5j
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'H NMR of 5k
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13C NMR of 5k
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'H NMR of 5m
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'H NMR of 5n
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'H NMR of 5n
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13C NMR of 5n
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H NMR of 50
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13C NMR of 50
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'H NMR of 5p
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1H NMR of 5p
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13C NMR of 5p
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'H NMR of 5q
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H NMR of 5q
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13C NMR of 5q
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13C NMR of 5q
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'H NMR of 5r

95259~
SSb5'9-"

981,
1612
7L
wmom.n./.
N

LOEL
e~
oML
A AN
ISLe—"

SSTSLF
OESL
50552
5695°L

e [ Y AN
TEVS'L"

£250°6~
08406

Foer |

10.2  10.0 9.8 9.6 9.4 9.2 9.0 8.8 8.6 8.4f (8.2) 8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0
1 (ppm

10.4

S72



13C NMR of 5r
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2D NMR spectra of 5b
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Crystal data of 5b

Table 3 Selected bond distances, bond angles and torsion angles of 5b (standard

uncertainties (s.u.) are given in parentheses)

Bond Bond distance (A) | Bond Bond distance (A)
C3-C4 1.457(2) C6-C21 1.396(2)
C3-C18 1.391(2) C6-S1 1.7521(17)
C4-N1 1.434(2) C17-02 1.221(2)
C4-C5 1.343(2) C17-C18 1.462(3)
C5-C10 1.492(2) C17-N1 1.398(2)
C5-S1 1.7387(19) C21-N1 1.419(2)

Bond Bond angle (°) Bond Bond angle (°)
C2-C3-C4 133.10(16) C6-C21-N1 121.17(15)
C2-C3-C18 119.21(17) C6-C21-C22 117.60(16)
C3-C4-C5 129.25(16) C7-C6-C21 120.82(16)
C3-C4- N1 106.36(14) C7-C6-S1 115.03(13)
C3-C18-C17 109.65(15) C10-C5-S1 112.79(12)
C3-C18-C19 122.46(18) C17-N1-C21 126.08(14)
C4-C3-C18 107.67(15) C17-C18-C19 127.88(17)
C4-N1-C17 110.37(14) C18-C17- N1 105.91(14)
C4-C5-C10 123.73(16) C18-C17-02 127.55(17)
C4-C5-S1 123.46(14) C21-C6-S1 124.16(14)
C4-N1-C21 123.55(14) C22-C21-N1 121.23(15)
C5-S1-C6 103.01(9) N1-C17-02 126.53(17)
C5-C4-N1 124.34(16) 01-C8-C23 115.66(16)
Bond Torsion angle (°) Bond Torsion angle (°)
C2-C3-C4-C5 -1.8(3) 02-C17-C18-C19 -3.6(3)
C3-C4-C5-S1 ~174.27(15) 02-C17-N1-C21 1.1(3)
S1-C6-C7-C8 179.93(16) C22-C21-N1-C17 -3.8(3)
C3-C4-C5-C10 4.3(3) C22-C21-N1-C4 175.30(17)
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Table 4 X-ray crystallographic data of 5b

Chemical formula C»H;7NO,S
Formula weight 371.44
Crystal system, Space group Triclinic, P-1
Temperature (K) 296(2)

Radiation type, wavelength (A)

Mo Ka , 0.71073

a, b, c (A) 8.0068(7), 9.5362(10), 12.2550(9)
a B,y () 95.494(3), 98.424(3), 97.562(4)
V (A% 911.24(14)

YA 2

Density (calc) (Mg m™®) 1.354

F(000) 388

i (mm™) 0.196

Crystal size (mm) 0.30 x 0.20 x 0.20
Completeness to 6§ = 28.34 89.9%

Omin, Omax (°) 2.60, 28.34

Data collection

Measured reflections 7513

Independent reflections 4092

Reflections with 1>24(1) 3077

Rint 0.0182

Limiting indices (h, k, I)
Absorption correction

Tmim7 Tmax

-10—10; -11—12; -12—16
Multi-scan SADABS (Bruker, 1999)
0.9436, 0.9619

Refinement

Refinement method
RIF*>24(F?)]
WR(F?)

S(F%)

Full-matrix least-squares on F?
0.0470

0.1305

1.046
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No. of reflections
No. of parameters
No. of restraints
Max. Shift, Av. Shift
Apmin, Apmax (8 A)

4092

246

0.0

0.024, 0.000
-0.292, 0.230
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