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'H and BC NMR spectra of compound 24
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'H and C NMR spectra of compound 25
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'H and BC NMR spectra of compound 26
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'H and C NMR spectra of compound 27
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'H and BC NMR spectra of compound 28
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'H and BC NMR spectra of compound 30
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'H and C NMR spectra of compound 31
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'H and C NMR spectra of compound 33
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'H and BC NMR spectra of compound 34
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'H and C NMR spectra of compound 35
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'H and BC NMR spectra of compound 38
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'H and BC NMR spectra of compound 39
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'H and BC NMR spectra of compound 40

[-S000

|-4s00

[-4000

|-3so0

[-3000

|-2500

|-2000

I-1500

16'¢
16°¢
€6’
€0y
'y
ey

ISy

Uy=

OBn

NAPO O,
BnO

SPh

'HNMR (CDCE, 400 MHz)

T™MS

B

el

et

E 004

~ 60'S I

500

T
85

T
100

105

[-a000

[-7000

[-6000

1-5000

[-4000

[~3000

2000
1000
o

1

9L
0L2L
08°CL
¥8'SL
0L'9L
wu
62'98—

ob&H
B.mNL
80921
ozl
06' L2141
0L L2} A
oL 121
28224
26021
008214
01821+
16821
0’821
00'621
zg'1eLd
vy veL—

OBn

BnO

SPh

3C NMR (CDCls, 100 MHz)

CDCk

l'

|
|

[~-4000

30

—
100
1 (ppm)




I

|

L

31

1 ool e
1
i
-2
3
. 4
IPRL
@ ' -
0 ' 0
6
OBn 5
R NAPO o
& 9 ) > BnO
«\& SPh
o "H-"H COSY (CDCls, 400 MHz)
81.0 7?5 7!0 6{5 610 5{5 5’0 4l5 4?0 ' 375 ' 3{0 ' 2I,5 ' 2{0 ' 1?5 ' 1!0 ' 015 '
12 (ppm)
M | MMJL .
0 "
[} 1-80
90
. 100
110
120
0/\ §@ 130
0Bn [
NAPO O
BnO L1s0
SPh
'H-'3C HSQC (CDCl3, 100 MHz)
BI,O l 7{5 ' 7?0 ' 6!5 ' STO ' 5I,5 ' 5I.0 ' 4I5 4?0 ' 315 ' 3(0 I 2I,5 ' 2l,0 l 1?5 I 110 DTS I
12 (ppm)

11 (ppm)

11 (ppm)



I BN IRE e8RS RRN R ERRITBLE8REE85EERRNEBRREBYISRAINEEBRRENGSE
'\P\N'\N'\'\I\NNNNNNNNNNNNW@@@VVVVVVV‘?VVVﬁmﬂﬁﬂﬂﬁﬁﬁﬁﬁﬂmﬂﬁﬂﬁN(}lNNNN’-I—ﬂ-v—vv-v-
e e - e et = =
N/DI-
=N OBn
NAPO 0o
BnO
SPh
THNMR (CDCls, 500 MHz)
]
1
' ]
| [}
K "' ™S
h M [ | | -
AR N e S T
gges’ gnggge 3gegre =3 8Red
DO N~ - O~ eaN “eoenw - - NN
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
1 (ppm)
¢ | BEP8RERBIFERBLIE  woregrrlzoghaIe 28ax
s |S33anhesddcsias  japngzamesansic | scenc
| b el s ) xea BV Vg SN2
N o"
"‘N OBn
A NAPO—-\-|0
BnO
SPh

3¢ NMR (CDCls, 125 MHz)

190

210

110 9 80 70
1 (ppm)

32




LABLRS

Ll

L)l
[

T.TT

"\_.M___/JUL\ R

ol
;
[

se L
- - -
» -
3¢ 2
“e o e,
2% -
. S
.
L ..
. L
N F
\N OBn
. NAPO 0
e * BnO
Py SPh
"H-"H COSY (CDCl3, 500 MHz)
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

f2 (ppm)

NAPO (o}
BnO

SPh
'H-'3C HSQC (CDCl5, 125 MHz)

1

2

5

70 65 60

556 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
f2 (ppm)

33

&

~100
~110
~120
~130
~140
~150
160

170

f1 (ppm)

f1 (ppm)



'H and BC NMR spectra of compound 42

3000

2500

2000

1500

1000

500
-0

OBn

F

ko]

NAPO

BnO

SPh

THNMR (CDCk, 500 MHz)

™S

LA

10 05 00 -05

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15

10.5

f1 (ppm)

900
800

700

600

500

400

I-300

200

1-200

300

L-400

--500

--600

1700

--800

(7471
WzL
96°€L
20°vL
15°6L
2.2/
¥8'9L
94224
e L4
2208
818
618
00°984

60'9214

£2'921

S,wNL

29 1211

28'L21

96121

01’824

£6'821

99821

19'6821

¥2 621

Wwic

T i

¥1'€e1
i eel
08 tE 1L
64'SEL
08284+
rr.anl

OBn

F
NAPO

BnO

SPh

3C NMR (CDCk, 125 MHz)

CDCk

T
80

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

T
210

34



4500
4000
3500
3000
2500
2000
1500
1000
500
400
350
300
250
200
150
100
50

-0

r-50

r-100
:-1 50
--200
-—-250
'--300
350

'H and C NMR spectra of compound 43

-0.5

SPh

3C NVR (CDCls, 125 MHz)

8
=)
|
™S
|
Fo)

88'0—

10 05 00
OH

HO

STL—
&Sl —

OH
SPh
|
—
1.5
NAPO

HO

8¥'89
SE0LA)
8:% =

860 |
160

6y'e~
orad

1
4

NAPO

30 20 10

40

60

70

"HNMR (CDCk, 500 MHz)

98'9L
16°9L~ =
9'LL

W
09°L8—

607

o

AR

1424

1494 -
SL'y
85y
oov
6Ly~ - =

31\.

625 i
wm‘m._
8221 r
621
62'L
082
0£'2+
To% L
Wi
eV'Ln
€L
8L
8L
6’2
6L
052
552
552
[S9E L
6524
952
992 3
152
SL'L
18724
£8'24
£8'24 L
va'L-

N -

61'921
8€°921
18'921
18121
¥0°'821
80824
15'824 £
£2°621~, -

ceTEL
6L'EEL
6E°¢EL

1ZseLd

L.‘ WA
T T

oo
8IERE ]S
f1 (ppm)

8L'ESL—

(VAN

)
=88
o«

1]
1
M_l
o0
-3
N
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

10.5

cDCk

90

35

170 150 130 110
f1 (ppm)

190

210




IMIL . ml

o v
8 4,

-8

'H-13¢ COSY (CDCk, 500 MHz)

80 75 70 65 6.0 5.

f2 (ppm)

il ‘ﬂ'

(|

1l

5 50 45 40 35 30 25 20 15 10 05 00

OH

NAPO 0
HO

S

Ph

'H-13¢ HSQC (CDCls, 125 MHz)

100

r110

120

130

r140

150

80 75 70 65 60 5.

5

50 45 40 3.

36

f2 (ppm)

5 30 25 20 15 10 O.

5 00

f1 (ppm)

f1 (ppm)



'H and C NMR spectra of compound 44
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'H and C NMR spectra of compound 45
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'H and C NMR spectra of compound 47
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'H and BC NMR spectra of compound 48
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'H and BC NMR spectra of compound 49
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'H and BC NMR spectra of compound 50
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'H and C NMR spectra of compound 51
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'H and BC NMR spectra of compound 52
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'H and C NMR spectra of compound 55
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'H and BC NMR spectra of compound 56
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'H and BC NMR spectra of compound 58
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'H and BC NMR spectra of compound 59

5000

4500

4000

3500

-3000

-2500

-2000

1500
1000
500

--500

TS

OBn
‘0

SPh

OBz

NAPO

HO

TH NMR (CDCls, 500 MHz)

|
I

=480
roo’l

20'L
'L
66'0
004

86'0
Hoaé
W'l
860

.81

6000
-5500

~5000

4500

4000

-3500

-3000

2500

2000

~1500
~1000
:500
--500
:-1 000
--1500

--2000

15 10 05 00 -05
f1 (ppm)
8
&

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20
=
&

T

10.5

OBn

SPh
0Bz

0

NAPO

HO

3C NMR (CDCE, 100 MHz)

cDCh H

-10

10

20

40

60 50

70

190 170 150 130 110

210

1 (ppm)

67



91
=

BnO

HO

SPh

NAPO o
§ OBz
v

'H-"H COSY (CDCls, 400 MHz) -8

T — T T T T T r L T L T T T T T x T Y T J T L T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10
f2 (ppm)

NAPO o

—— 0 ol 900 B . BnO

HO

0.5

SPh
OBz

'H-'3¢ HSQC (CDCk, 100 MHz)

T

0.0

100

110

120

130

140

150

160

T T T T T T T T —— T r T r T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 10

f2 (ppm)

68

1 (ppm)

1 (ppm)



'H and C NMR spectra of compound 60
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'H and C NMR spectra of compound 61
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'H and BC NMR spectra of compound 62
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'H and C NMR spectra of compound 63
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'H and C NMR spectra of the mixture of compound 64 and 58
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'H and C NMR spectra of compound 65
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'H and BC NMR spectra of compound 66
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'H and C NMR spectra of 3-ulose
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'H and C NMR spectra of compound 67
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'H and BC NMR spectra of compound 68
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'H and BC NMR spectra of compound 69
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'H and BC NMR spectra of compound 70
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'H and BC NMR spectra of compound 72
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'H and C NMR spectra of compound 73
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'H and C NMR spectra of compound 74
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'H and BC NMR spectra of compound 76
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'H and BC NMR spectra of compound 78
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'H and BC NMR spectra of compound 79
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'H and C NMR spectra of compound 80
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'H and C NMR spectra of compound 81
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'H and BC NMR spectra of compound 82
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'H and C NMR spectra of compound 83
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'H and BC NMR spectra of compound 84
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'H and C NMR spectra of compound 85
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'H and BC NMR spectra of compound 86
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'H and C NMR spectra of compound 87
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'H and BC NMR spectra of compound 88
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X-ray structure analysis of compound 83

83

CCDC 2163274

Experimental details

Crystal data
Chemical formula C37H3405S
M: 590.70

Crystal system, space group

Monoclinic, C2

Temperature (K)

199

a,b, c(A) 21.29 (2), 5.411 (4), 26.79 (2)
b (°) 95.97 (4)

V (A% 3069 (5)

Z 4

Radiation type Mo Ka

m (mm?) 0.15

Crystal size (mm)

0.35 % 0.08 x 0.05
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Data collection

Diffractometer Bruker D8 VENTURE

Absorption correction Multi-scan
SAINT V8.38A (Bruker AXS Inc,
2017)

Tmin, Tmax 063, 099

No. of measured, independent and|12038, 3399, 1822

observed [I > 2s(I)] reflections

Rint 0.164

qmax (°) 21.5

(sin q/1)max (A1) 0.516

Refinement

R[F?>2s(F?)], wR(F?), S 0.098, 0.290, 1.05

No. of reflections 3399

No. of parameters 389

No. of restraints 343

H-atom treatment H-atom parameters constrained

DOmay, Domin (e A% 0.32,-0.26

Absolute structure Flack x determined wusing 466
quotients [()-())/[(I+)+(1)]
(Parsons, Flack and Wagner, Acta
Cryst. B69 (2013) 249-259).

Absolute structure parameter 0.1(2)

Computer programs: Bruker Instrument Service vV6.2.6, APEX3 v2017.3-0 (Bruker
AXS), SAINT V838A (Bruker AXS Inc., 2017), SHELXT 2014/5 (Sheldrick, 2014),
SHELXL2018/3 (Sheldrick, 2018), Mercury, WinGX, publCIF.

130



References

Document origin: pubICIF [Westrip, S. P. (2010). . Apply. Cryst., 43, 920-925].

131



Computing details

Data collection: Bruker Instrument Service vV6.2.6; cell refinement: APEX3 v2017.3-0

(Bruker AXS); data reduction: SAINT V8.38A (Bruker AXS Inc., 2017); program(s) used

to solve structure: SHELXT 2014/5
structure: SHELXL2018/3 (Sheldrick,

(Sheldrick, 2014); program(s) used to refine

2018); molecular graphics: Mercury; software

used to prepare material for publication: WinGX, publCIF.

Crystal data
CarH3405S F(000) = 1248
M:-=590.70 Dx=1.278 Mg m?

Monoclinic, C2

Mo Ka radiation, 1=0.71073 A

1=2129 (2) A

Cell parameters from 1699 reflections

b=5411(4) A

q=2.6-20.8°

c=26.79 (2) A

m=0.15 mm™!

b =95.97 (4)°

T=199K

V=3069 (5) A?

Needle, colourless

Z=4

0.35 x 0.08 x 0.05 mm

Data collection

Bruker D8 VENTURE

diffractometer

3399 independent reflections

Radiation source: microfocus sealed

1822 reflections with I > 2s(I)

tube, INCOATEC ImS 3.0
Multilayer mirror INCOATEC|Rint=0.164
monochromator

Detector resolution: 7.3910 pixels

mm-

(max = 21.50, (min = 2.6°
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w and p scan h=-21®21
Absorption correction: multi-scan|k =-5®5
SAINT V8.38A (Bruker AXS Inc,

2017)

Tmin = 0.63, Tmax=0.99 [=-27®27

12038 measured reflections

Refinement

Refinement on F?

Hydrogen site location: inferred

from neighbouring sites

Least-squares matrix: full

H-atom parameters constrained

R[F2 > 25(F2)] = 0.098

w = 1/[s%(Fs?) + (0.1335P) + 3.4846P]
where P = (F2 + 2F2)/3

wR(F?) = 0.290

(D/S)max =0.019

5=1.05

DQmax =032e A-S

3399 reflections

Domin =-0.26 e A3

389 parameters

Extinction correction: SHELXL.2018/3
(Sheldrick 2018)

343 restraints

Extinction coefficient: 0.009 (2)

Primary atom  site  location:

structure-invariant direct methods

Absolute  structure: Flack x
determined using 466 quotients [(I+)-
(I))/[(I+)+I-)] (Parsons, Flack and
Wagner, Acta Cryst. B69 (2013) 249-

259).

Secondary atom site location:

difference Fourier map

Absolute structure parameter: 0.1 (2)

Special details
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Geometry. All esds (except the esd in the dihedral angle between two Ls.
planes) are estimated using the full covariance matrix. The cell esds are
taken into account individually in the estimation of esds in distances,
angles and torsion angles; correlations between esds in cell parameters are
only used when they are defined by crystal symmetry. An approximate
(isotropic) treatment of cell esds is used for estimating esds involving Ls.

planes.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters

(A2) for compound 83

x y z Uiso™/Ueq
C1 0.2589 (7) 0.221 (3) 0.3468 (5) 0.048 (4)
H1 0.25576 0.365859 0.369712 0.057*
C2 0.2057 (7) 0.237 (3) 0.3056 (6) 0.050 (4)
H2 0.202681 0.073935 0.287767 0.06*
C3 0.2152 (7) 0.434 (3) 0.2676 (6) 0.057 (3)
H3 0.205917 0.597341 0.282828 0.069*
C4 0.2823 (8) 0.443 (4) 0.2535 (6) 0.060 (4)
H4 0.288064 0.59771 0.234074 0.072*
C5 0.3292 (7) 0.442 (4) 0.3005 (6) 0.063 (4)
H5 0.32614 0.5963 0.320592 0.075*
Co 0.3931 (8) 0.412 (4) 0.2837 (7) 0.077 (5)
H6A 0.404054 0.565941 0.266488 0.092*
H6AB 0.423985 0.39189 0.31364 0.092*
C11 0.2984 (8) -0.024 (3) 0.4396 (6) 0.060 (4)
C12 0.2962 (8) -0.208 (3) 0.4715 (7) 0.067 (5)
H12 0.269851 -0.346396 0.462764 0.08*
C13 0.3332 (8) -0.200 (3) 0.5192 (7) 0.064 (5)
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H13 0.328763 -0.324591 0.543622 0.077*
C14 03754 (9)  [-0.010 (4) 05289 (7)  |0.076 (5)
Hi4 0.402213 -0.006632 0.55953 0.091*
C15 03791 (8)  [0.180 (3) 04939 (7)  |0.068 (5)
H15 0.406652 0.315251 0.501867 0.082*
C16 03429 (8)  [0.173 (3) 0.4476 (6)  |0.056 (4)
H16 0.347532 0.293586 0.42255 0.068*
C20 0.0950 (8)  [0.142 (4) 0.3066 (7)  |0.087 (6)
H20A 0.10582 -0.033659 0.301803 0.105*
H20B 0.078869 0.212315 0.273572 0.105*
C21 0.0459 (9)  [0.164 (4) 0.3429 (7)  |0.074 (5)
C22 0.0435(8)  [-0.007 (4) 0.3816 (7)  |0.080 (6)
H22 0.073017 -0.138598 0.385408 0.096*
C23 -0.0023 (8)  |0.017 (4) 04144 (8)  |0.084 (6)
H23 -0.003728 -0.0974 0.441152 0.101*
C24 -0.0447 (9)  |0.201 (4) 0.4086 (8)  |0.085 (6)
H24 -0.076431 0.213606 0.430939 0.102*
C25 -0.0428 (10)  |0.367 (4) 03716 (8)  |0.094 (7)
H25 -0.072777 0.497068 0.368126 0.113*
C26 0.0022 (10)  [0.348 (4) 0.3387 (10)  |0.096 (7)
H26 0.002881 0.466663 0.312575 0.115*
C30 0.1549 (11)  [0.611 (3) 0.1950 (7)  |0.087 (6)
H30A 0.19406 0.704277 0.191137 0.105*
H30B 0.125839 0.71992 0.211282 0.105*
C31 0.1248 (9)  [0.534 (4) 0.1447 8)  |0.077 (6)
C32 0.0822 (13)  [0.672 (6) 0.1176 (11)  [0.157 (13)
H32 0.067284 0.822886 0.130294 0.188*

135




C33 0.0595 (15)  [0.585 (7) 0.0681 (11)  [0.160 (14)
H33 0.027039 0.674729 0.049055 0.192*
C34 0.0810 (15)  [0.395 (6) 0.0493 (11)  [0.130 (10)
H34 0.06718 0.346965 0.015876 0.156*
C35 0.1201 (16)  [0.274 (7) 0.0753 (11)  |0.152 (12)
H35 0.135178 0.126575 0.061371 0.182*
C36 0.1442 (16)  [0.337 (6) 0.1238 (11)  |0.155 (13)
H36 0.175116 0.235194 0.14175 0.186*
C40 0.3556 (9) 0.235 (4) 0.2085 (7) 0.079 (5)
H40 0.36324 0.395726 0.19176 0.095*
c41 0.3148 (11)  |-0.064 (4) 0.1431 (7) 0.087 (5)
H41 0.27354 -0.001411 0.145647 0.104*
C42 0.3644 (12)  [0.027 (4) 0.1722 (8) 0.088 (6)
C43 0.4214 (12)  |-0.058 (6) 0.1671 (9) 0.124 (7)
H43 0.455301 0.0129 0.188229 0.149*
C44 0.4367 (13)  |-0.234 (6) 0.1353 (10)  |0.132 (9)
H44 0.478872 -0.289074 0.134098 0.159*
C45 0.3954 (18)  [-0.537 (6) 0.0676 (12)  |0.143 (9)
H45 0.437036 -0.596416 0.065121 0.172*
C44A 0.3828 (16)  |-0.336 (5) 0.1023 (10)  |0.116 (7)
C46 0.3442 (19)  [-0.635 (5) 0.0390 (12)  [0.139 (11)
H46 0.34864 -0.763565 0.015636 0.167*
c47 02878 (17)  |-0.540 (5) 0.0456 (9) 0.132 (9)
H47 0.2523 -0.608883 0.02592 0.158*
C48 0.2766 (14)  [-0.362 (4) 0.0764 (8) 0.112 (7)
H48 0.234617 -0.303568 0.077428 0.134*
C48A 0.3250 (13)  [-0.259 (5) 0.1074 (8) 0.100 (6)
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02 0.1490 (5) 0.274 (2) 0.3271 (4) 0.060 (3)

O3 0.1699 (6) 0.3946 (19) 0.2263 (4) 0.070 (3)

O4 0.2916 (5) 0.2325 (19) 0.2223 (4) 0.065 (3)

O6 0.3182 (5) 0.225 (2) 0.3294 (4) 0.064 (3)

060 0.3992 (6) 0.210 (3) 0.2510 (5) 0.086 (4)

S1 0.2496 (2) -0.0558 (8) 0.38186 (16) |0.0641 (15)

Atomic displacement parameters (A2) for compound 83
Uun u= uss Ut ue u=

C1 0.056 (7) |0.033 (8) [0.053 (9) |-0.003 (7) |0.003 (6) [0.000 (7)

C2 0.047 (7) |0.051 (10) [0.054 (9) |-0.001 (8) |0.008 (6) [0.001 (7)

C3 0.065 (8) [0.045 (8) [0.062 (9) [0.002 (8) |0.008 (6) (-0.001 (8)

C4 0.071 (8) |0.046 (8) [0.065 (9) [0.003 (9) |0.014 (6) [0.008 (8)

C5 0.056 (8) |0.061 (9) [0.072(9) |0.002 (9) |0.012 (6) (0.012 (9)

Co 0.059 (9) 10.080 (12) [0.092 (12) |-0.001 0.019 (8) [0.017 (9)
(10)

C11 0.076 (11) |0.041 (9) [0.058 (9) {0.003 (7) |-0.009 (8) [0.004 (7)

C12 0.073 (12) |0.040 (9) (0.083 (11) |-0.013 (9) |-0.012 (9) (0.011 (8)

C13 0.075 (12) |0.051 (9) [0.066 (10) {0.008 (8) |0.002 (8) [0.005 (9)

C14 0.085 (13) |0.075 (12) [0.066 (11) {-0.008 (9) |-0.001 0.003 (8)

(10)

C15 0.079 (12) |0.051 (9) [0.073 (10) {-0.008 (9) |-0.004 (8) {-0.007 (8)

Cl6 0.063 (10) |0.042 (8) [0.065 (9) [0.006 (7) |0.011 (7) {0.002 (8)

C20 0.055 (9) |0.132(17) (0.075 (12) |{-0.025 0.007 (8) |-0.026
(10) (12)

C21 0.060 (10) {0.078 (11) 0.085 (12) {-0.010 (8) |0.014 (9) (-0.007 (9)

C22 0.038 (10) {0.096 (14) (0.104 (14) [0.010 (10) |0.003 (8) [0.017 (10)

C23 0.058 (12) |0.075 (13) [0.123 (16) |-0.007 (8) |0.023 (10) (0.023 (11)
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C24 0.065 (12) [0.087 (13) |0.107 (15) [0.002 (9) [0.032 (11) |0.007 (11)
C25 0.084 (14) [0.076 (14) |0.128 (18) [0.011 (10) [0.038 (12) [0.019 (11)
C26 0.074 (13) [0.071 (13) |0.150 (19) |-0.007 (9) |0.042 (12) |0.027 (12)
C30 0.122 (17) |0.058 (11) |0.077 (11) [0.000 (11) [-0.015  [0.005 (8)
(11)
C31 0.073 (13) |0.084 (13) |0.074 (11) [0.004 (9) |0.000 (9) [0.010 (8)
C32 0.16 (3) [0.17(3) |0.124(18)[0.09 2) [-0.056  |-0.028
1w |1
C33 0.15(3) [022(3) [0.106(19)(0.07(2) |-0.046  |-0.014
(18) (18)
C34 0.13(2) [0.15(3) [0.099 (19) [-0.003  [-0.008  |-0.003
1w  |as e
C35 0.19(3) [0.16(3) [0.091(17)[0.05(2) |-0.021  [-0.026
(17) (16)
C36 0.20 (3) [0.127 (19) |0.122 (18) [0.07 2) |-0.050  |-0.041
19 |ae)
C40 0.072 (10) |0.099 (14) |0.071 (10) |0.008 (10) [0.029 (7) [0.013 (9)
ca1 0.110 (14) |0.075 (12) |0.078 (13) |0.008 (12) |0.027 (10) |0.020 (10)
C42 0.095 (13) |0.105 (15) |0.070 (12) [0.017 (11) |0.032 (10) [0.013 (9)
C43 0.104 (13) [0.137 (19) |0.139 (19) [0.025 (14) |0.053 (14) |0.011 (15)
C44 0.111 (16) [0.15 (2) |0.14 (2) 0.059 (15) |0.051 (13) |0.018 (14)
C45 0.20 (3) |0.106 (18) |0.14 2) [0.020 (18) |0.096 (18) |0.023 (14)
C44A  |0.159 (16) |0.096 (16) |0.101 (16) [0.031 (14) [0.051 (13) [0.035 (11)
C46 023 (3) [0.079 (18)]0.12 (2) [0.019 (16) |0.087 (19) |0.017 (14)
c47 0.21(3) [0.097 (16) [0.095 (16) [0.003 (17) 0.053 (17) |-0.020
(13)
C48 0.183 (19) {0.088 (15) |0.064 (14) [0.030 (14) |0.007 (12) |-0.003
(10)
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C48A 0.143 (16) {0.096 (15) |0.062 (13) 0.025 (12) {0.018 (11) {0.017 (9)
02 0.051 (6) [0.066 (7) [0.064 (7) |-0.002 (5) |0.006 (5) (-0.015 (6)
O3 0.084 (8) |0.058 (8) [0.065 (7) |-0.002 (6) |-0.007 (6) [-0.004 (6)
O4 0.076 (7) |0.054 (7) [0.069 (7) |-0.003 (6) |0.026 (6) [0.001 (5)
06 0.045 (6) |0.058 (7) [0.090 (8) [0.007 (6) |0.007 (5) (0.014 (6)
060 0.083 (8) |0.102 (9) [0.074 (8) |0.008 (8) |0.020 (6) (0.010 (7)
S1 0.078 (3) 10.052 (3) [0.063 (3) |-0.006 (3) |0.007 (2) {-0.003 (3)
Geometric parameters (A, °) for compound 83

C1-0e6 1.391 (17) |C24—H24 0.95
Cl1—-C2 1.500 (19) [C25—C26 1.37 (3)
C1-S1 1.791 (15) |C25—H25 0.95
Cl1—-H1 1.0 C26—H26 0.95
Cc2-02 1.404 (17) |C30—03 1.45 (2)
Cc2-C3 1.50 (2) C30—-C31 1.49 (3)
C2—H2 1.0 C30—H30A 0.99
C3-03 1.409 (17) |C30—H30B 0.99
C3—-C4 1.51 (2) C31-C36 1.29 (3)
C3—H3 1.0 C31—-C32 1.33 (3)
C4—-04 1.44 (2) C32—-C33 1.44 (4)
C4—-C5 1.52 (2) C32—H32 0.95
C4—H4 1.0 C33—-C34 1.25 (4)
C5—-06 1.44 (2) C33—H33 0.95
C5—-Cé6 1.48 (2) C34—C35 1.22 (4)
C5—H5 1.0 C34—H34 0.95
C6—060 1.42 (2) C35—C36 1.39 (3)
Co6—HoA 0.99 C35—H35 0.95
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C6—H6AB 0.9 C36—H36 0.95
C11—C12 132(2) |C40—060 1.40 (2)
C11—Cl16 143(2) |C40—O4 1.449 (19)
C11—S1 1.779 (16) |C40—C42 1.51 (3)
C12—C13 143(2) |C40—H40 1.0
CI12—HI2 0.95 C41—C42 1.34 (3)
C13—Cl4 138(2) |C41—C48A 1.46 (3)
C13—HI13 0.95 C41—H41 0.95
Cl14—Cl15 140 (2) |C42—C43 1.32 (3)
Cl4—H14 0.95 C43—C44 1.34 (4)
C15—Cl16 139(2) |C43—H43 0.95
C15—H15 0.95 C44—C44A 1.48 (4)
Cl6—H16 0.95 C44—H44 0.95
C20—02 1.416 (19) |C45—C46 1.37 (4)
C20—C21 151(2) |C45—C44A 1.47 (4)
C20—H20A 0.9 C45—H45 0.95
C20—H20B 0.9 C44A —C48A 132 (3)
C21—C26 136(3) |C46—C47 1.33 (4)
C21—C22 140 (3) |C46—H46 0.95
C22—C23 139(3) |Cc47—C48 1.31 (3)
C22—H22 0.95 C47—H47 0.95
C23—C24 134(2)  |C48—C48A 1.37 (3)
C23—H23 0.95 C48—H48 0.95
C24—C25 1.34 (3)

06—C1—C2 1132 (12) |C24—C25—C26 120.3 (19)
06—C1—S1 110.0 (10) |C24—C25—H25 119.9
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C2—C1—S1 108.4 (10) |C26—C25—H25 119.8
06—C1—H1 108.4 C21—C26—C25 121 (2)
C2—C1—H1 108.4 C21—C26—H26 119.4
S1—C1—H1 108.4 C25—C26—H26 119.4
02—C2—C3 110.8 (12) |O3—C30—C31 110.3 (15)
02—C2—C1 108.7 (12) |03—C30—H30A 109.6
C3—C2—Cl1 113.1 (13) |C31—C30—H30A 109.6
02—C2—H2 108.0 03—C30—H30B 109.6
C3—C2—H2 108.0 C31—C30—H30B 109.6
Cl1—C2—H2 108.0 H30A —C30—H30B 108.1
03—C3—C2 107.1 (14) |C36—C31—C32 117 (2)
03—C3—C4 1132 (12) |C36—C31—C30 120 (2)
C2—C3—C4 112.9 (13) |C32—C31—C30 123 (2)
03—C3—H3 107.8 C31—C32—C33 117 (3)
C2—C3—H3 107.8 C31—C32—H32 121.3
C4—C3—H3 107.8 C33—C32—H32 1213
04—C4—C3 108.1 (14) |C34—C33—C32 123 (3)
04—C4—C5 111.0 (14) |C34—C33—H33 118.7
C3—C4—C5 1104 (12) |C32—C33—H33 1187
O4—C4—H4 109.1 C35—C34—C33 118 (4)
C3—C4—H4 109.1 C35—C34—H34 121.0
C5—C4—H4 109.1 C33—C34—H34 121.0
06—C5—C6 106.4 (15) |C34—C35—C36 124 (3)
06—C5—C4 108.5 (14) |C34—C35—H35 117.8
C6—C5—C4 107.0 (14) |C36—C35—H35 117.8
06—C5—H5 111.6 C31—C36—C35 120 (3)
C6—C5—H>5 111.6 C31—C36—H36 119.8

141




C4—C5—H>5 111.6 C35—C36—H36 119.8
060—C6—C5 114.7 (16) |060—C40—0O4 110.7 (14)
060—C6—H6A 108.6 060 —C40—C42 109.7 (17)
C5—C6—H6A 108.6 04— C40—C42 109.9 (17)
060—C6—H6AB 108.6 060— C40—H40 108.8
C5—C6—H6AB 108.6 04 —C40—H40 108.8
H6A —C6—H6AB 107.6 C42—C40—H40 108.8
C12—C11—C16 1223 (15) |C42—C41—C48A 119 (2)
C12—C11—S1 115.7 (13) |C42—C41—H41 120.4
C16—C11—S1 1215 (13) |C48A—C41—H4l 120.4
C11—C12—C13 120.3 (16) |C43—C42—C41 119 (2)
C11—Cl12—H12 119.8 C43—C42—C40 120 (2)
C13—C12—H12 119.8 C41—C42—C40 120 (2)
C14—C13—C12 118.6 (17) |C42—C43—C44 127 (3)
Cl14—C13—H13 120.7 C42—C43—H43 116.5
C12—C13—H13 120.7 C44—C43—H43 116.5
C13—C14—C15 120.3 (18) |C43—C44—C44A 115 (3)
C13—Cl4—H14 119.8 C43—C44—H44 122.5
C15—Cl4—H14 119.8 C44A —C44 —H44 122.5
C16—C15—Cl4 121.0 (17) |C46—C45—C44A 117 3)
C16—C15—H15 1195 C46—C45—H45 121.7
Cl14—C15—H15 119.5 C44A —C45—H45 121.7
C15—C16—C11 116.9 (15) |C48A —C44A—C45 122 (3)
C15—Cl16—H16 1215 C48A —C44A —C44 119 (3)
C11—Cl16—H16 1215 C45—C44A —C44 118 3)
02—C20—C21 107.4 (14) |C47—C46—C45 117 3)
02—C20—H20A 110.2 C47—C46—H46 121.5
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C21—C20—H20A 110.2 C45—C46—H46 121.4
02—C20—H20B 110.2 C48—C47—C46 126 (4)
C21—C20—H20B 110.2 C48—C47 —HA47 116.9
H20A —C20—H20B  |108.5 C46—C47 —HA47 116.9
C26—C21—C22 117.9 (19) |C47—C48—C48A 120 (3)
C26—C21—C20 121 (2) C47—C48—H48 119.8
C22—C21—C20 120.6 (19) |C48A —C48—H48 119.8
C23—C22—C21 119.6 (19) |C44A—C48A—C48 117 3)
C23—C22—H22 120.2 C44A —C48A —CA41 120 (3)
C21—C22—H22 120.2 C48—C48A —C41 123 (3)
C24—C23—C22 120 (2) C2—02—C20 117.6 (12)
C24—C23—H23 119.8 C3—03—C30 115.0 (13)
C22—C23—H23 119.8 C4—04—C40 109.3 (13)
C23—C24—C25 121 (2) C1—06—C5 113.5 (11)
C23—C24—H24 119.7 C40—060—C6 109.5 (15)
C25—C24—H24 119.7 C11—S1—C1 106.7 (8)
06—C1—C2—02 -169.9 (11) |C48A—C41—C42—C43 |2 (3)
S1—C1—C2—02 67.8 (13) |C48A—C41—C42—C40 |178.2(17)
06—C1—C2—C3 -46.4 (18) |O60—C40—C42—C43  |-36 (3)
S1—C1—C2—C3 -168.7 (11) |04—C40—C42—C43 -158 (2)
02—C2—C3—03 699 (15) |[O60—C40—C42—C41  |147.5 (19)
C1—C2—C3—03 167.8 (13) |04—C40—C42—C41 26 (3)
02—C2—C3—C4 164.8 (13) |C41—C42—C43—C44  |-1 (4)
C1—C2—C3—C4 425(19) [C40—C42—C43—C44  |-177 (2)
03—C3—C4—04 -48.7 (19) |C42—C43—C44—C44A |1 (4)
C2—C3—C4—04 731 (16) |C46—C45—C44A—CA8A |3 (4)
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03—C3—C4—C5 -170.3 (15) |C46—C45—C44A—C44 (177 (3)
C2—C3—C4—C5 -48 (2) C43—C44—C44A—C48A |-3 (4)
04—C4—C5—06 -62.7 (16) |C43—C44—C44A—C45 |-178 (2)
C3—C4—C5—06 57.2(19) |C44A—C45—C46—C47 |-1(4)
04—C4—C5—C6 52 (2) C45—C46—C47—C48 |0 (4)
C3—C4—C5—C6 171.6 (15) |C46—C47—C48—C48A |-2 (4)
06—C5—C6—060  [63.9 (18) |C45—C44A —C48A—C48 (-4 (3)
C4—C5—C6—060  |-52 (2) C44—C44A —C48A —C48 |-179 (2)
C16—C11—C12—C13 (8 (3) C45—C44A —C48A —C41 [178.5 (19)
S1—C11—C12—C13 |-179.5 (14) |C44—C44A—CA48A—CA41 |4 (4)
C11—C12—C13—C14 |-6 (3) C47—C48—C48A —C44A |4 (4)
C12—C13—C14—C15 |4 (3) C47—C48—C48A—C41  |-179 (2)
C13—C14—C15—C16 |-4 (3) C42—C41—C48A—C44A |-3 (3)
C14—C15—C16—C11 |5 (2) C42—C41—C48A—C48 [180 (2)
C12—C11—C16—C15 |-8 (2) C3—C2—02—C20 96.5 (17)
S1—C11—C16—C15 |-179.5 (13) |C1—C2—02—C20 -138.7 (15)
02—C20—C21—C26 |92 (2) C21—C20—02—C2 166.5 (15)
02—C20—C21—C22 |-89 (2) C2—C3—03—C30 157.5 (14)
C26—C21—C22—C23 |-1 (3) C4—C3—03—C30 -77.5 (19)
C20—C21—C22—C23 |-179.7 (17) |C31—C30—03—C3 160.8 (15)
C21—C22—C23—C24 |1 (3) C3—C4—04—C40 -179.5 (13)
C22—C23—C24—C25 |-1 (3) C5—C4—04—C40 -58.3 (17)
C23—C24—C25—C26 |1 (3) 060—C40—04—C4 63.4 (19)
C22—C21—C26—C25 |0 (3) C42—C40—04—C4 -175.3 (14)
C20—C21—C26—C25 (179.4 (19) |C2—C1—06—C5 58.2 (16)
C24—C25—C26—C21 |0 (3) 51—C1—06—C5 179.6 (10)
03—C30—C31—C36 |-38 (3) C6—C5—06—C1 -178.3 (13)
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03—C30—C31—C32 {149 (2) C4—C5—06—C1 -63.4 (17)
C36—C31—C32—C33 |3 (5) 04—C40—060—C6 -62 (2)
C30—C31—C32—C33 {176 (3) C42—C40—060—C6 176.9 (14)
C31—C32—C33—C34 |-4 (6) C5—C6—060—C40 58 (2)
C32—C33—C34—C35 |4 (6) C12—C11—S1—C1 177.7 (14)
C33—C34—C35—C36 |-2 (6) C16—C11—S1—Cl1 -10.1 (15)
C32—C31—C36—C35 |-1 (5) 06—C1—S1—C11 72.2 (12)
C30—C31—C36—C35 |-175(3)  |C2—C1—S1—Cl1 -163.6 (11)
C34—C35—C36—C31 |1 (6)
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