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PART A: TABLE S1

Table S1. Optimization of cyclopropanation of compound 1 with 2,2-

dibromopropane

OTBS oTBS
oTBS (CH3)2CBry, n-BulLi - OTBS
pentane, -78°C (3h) = r.t. C@‘
H
1 2

Concentration (n° equiv.)

Entry 2,2-dibromopropane n-BuL.i Yield (%)
1 1 2 12
2 2 4 21
3 4 6 40
4 4 8 50
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PART B : Discussion of spectroscopic observations for
compounds 10 and 11

Dichlorocyclopropanation compound 10 showed ions in its HRMS (APGC™) at m/z=
237.0809, 219.0710, 201.1050 and 183.0941, consistent with formulae Ci11H19OClIz,
C11H17Cl2, C11HsOCI and CiiHi6Cl respectively, that correspond to the protonated
molecular ion, the loss of one molecule of water, the loss of a molecule of HCI and the
loss of a molecule of water and another of HCI from a protonated ion of molecular
formula C11H190Cl2. The presence of two chlorine atoms in the compound 10 was
confirmed by a quaternary carbon resonance at dc 72.0 (C-2’) ppm in its 3C NMR
spectrum. On the other hand, spectroscopic data for compound 10 showed a
homonuclear gCOSY correlation between signals at on 5.45 (H-2) and 4.16 (CHz-1)
ppm and gHMBC correlations between signal at oc 72.0 (C-2’) ppm and gem-dimethyl
group signals at on 1.33 and 1.15 ppm. These data are consistent with a
dichlorocyclopropanation on the distal double bond of geraniol, leading to (£)-5-(2,2-
dichloro-3,3-dimethylcyclopropyl)-3-methylpent-2-en-1-ol (10).

Double cyclopropanation compound 11 showed ions in its HRMS (APGCY) at m/z=
265.0302 [M+H-H20-HCI]*, 247.0611 [M+H-2HCI]* and 229.0539 [M+H-H20-
2HCI]", consistent with formulae C12H16Cls, C12H170Cl2 and Ci12H1sCl2 respectively,
that correspond to the loss of one molecule of water and another of HCI, the loss of two
molecules of HCI and the loss of one molecule of water and two of HCI from a
protonated ion of molecular formula C12H19Cl4O. Furthermore, compound 11 presented
signals in its *C-NMR spectrum at éc 70.1 and 71.7 ppm, corresponding to quaternary
carbons substituted with chlorine atoms, consistent with a double cyclopropanation.
NOESY 2D effects (Fig. S.1) between signals, at on 3.78 (CH2-1) and 1.23 ((CHs)C-3’)
ppm and Jn 1.54 (H-1") ppm, were consistent with stereochemistry for this compound
as (I’R*,3°S*,1°S*).

Fig. S1 Selected NOESY 2D correlations for compound 11.
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PART C : *H,3C-NMR and selected 2D NMR spectra

| 12
| 1004

1 2.25=

2.29~x
2.27-=

1 3.37

3.24
2.91?

9,11~

| 6.02—

——

F OSE.I.]

qe

o

S-4

-( 5.30
5.30
—5.09

4.19
<418

2.08
a0
2,00

1.67
Z-161
™N1.59

—0.90

—0.06



f10aD vl q¢ punodwod Jo YINN D, ZHIN 001

0z 0g ot 0S 09 174 08 06 00T 01T 0zt 0T obT 0ST 091 04T 081 06T 002

01

Z o581 l

q¢

—136.75

—131.42

124.45
< 124.11

77.25
77.00
76.75

—60.33

—39.53

Lot
‘25.65
Va 18.41

<1764
“-16.30

—-5.06



€D Ul  punodmod Jo YAN H, ZHIN 00%

S0 0T ST 0'¢ SC 0€ S'E v Sy 0’s S'S 09 s9 0L Sie 08 S8 06 S'6 (VN0

(1]

1.004 L—-

107
1151

2,19—=

3.04=
333/

123~
1.15

3.37
1084

1:11-&

1.05-—=

e
83k

—37

—3.48

Ly dly,
kikBaaEze

5
=
=3



£ Q@D v ¢ punodwiod jo YN H; ZHIN 00F

S'S 09 S'9 0L S 08 S8 06

0's

0t St

o€

00 S0 0T ST 0¢ S’z 0

S°0-

1.00—1
1011

4.44
3.39
6.51
1333

1.17
1.01
1.01
0.96-3

¥

1l //

—3.67
—3.51

1.35
f1.24
}1.23
4-1.18
_~1.06

1.01
\0.99

0.92

0.85
—0.50
042

0.33
—0.11

—-0.16



9®) ut 9 punodwod Jo YINN H; ZHIN 009

0E

§'¢

08

St

0L

S'9

09

S'S

0's

Sy

(184

SE

S'Z

0e

ST

0T

S0

00

1141

1.28
1.31}

0.94—=x

3.03=x
2933

1.29~x
2,99«
139
1.92-1

Z,IF{F—A

|w-n

[
m—— —5.01
3.60
3.59
3.58
i 3.57
3.55
3.53
3.53
3.51
_ 2.7
F 2.70

1.93
1.91
1.90
1.89

—1.63
—1.48

—1.05
=~-0.99
—0.87
—0.77



9% ur 9 punodwod Jo YIAN D, ZHIN 001

08

oot 01T 0zt 0€T or1 0ST 091 041 08T 061 00¢

06

0z 0€ or 0s 09 0L

[1]8

_~1315
/123.3

\ 1278
1243

—59.2

—43.2
—40.8

289

25.8
£25.0

241
—176

—124



9@°D ut L punodwiod Jo YINN H; ZHIN 00+

S'6

06

S'8

08

S'L

0L

S'9

09

S's

0's

S'v

0t

S'E

0'€

S'e

0z

ST

01

S0

00

1.16—1

1.00-=
1.44-
172

4.25-=
6.80-1

1.84-1
4.50—=

- -

F EE—
E
O
N O
T 4 i _L
~ LT —
e
—_—
=
\“"--.\
e
—_—

S-10

—5.19

—3.28

—3.00

<2,45
2.44
—2.19
—2.07

1.67
<159

—0.97
—0.76



3@®D vt L punodwod 30 YN O, ZHIN 001

114 0t of 0s 09 0L 08 06 00T o1t 0zt 0ET obT 0sT 091 0LT1 081 067 00z
il

0t

131.53
/%28‘30

S-11

\127.82
124.80

—60.89

—44.14

_~36.52
™=35.53

25.98
{25.8‘1
2548

—~17.69
~-16.63



£1D @D vt g punodwod jo YN H; ZHIN 00§

0y

0's S's 09 S'9 0L SL 08 S8 06 S'6 001

Sy

S0 0T ST 0¢ Sz o€ g

00

141—=x

1452

1.00—=
1.05-=

3.18—=x

4.16
1.57
4.00
4.25

1.37=

+26-

T

S-12

3.81
3.80
3.79
3.77
3.59
3.57
3.56
3.55

2.80
<2.?9
2.59
-{2,58

1.63
2155
—-1.46

fl.23
4~1.18
=—1.11

1.09

—0.79



{ §CT

£1D@D U1 g punodmod 3o YN Oy, ZHIN

001 01T o0zt 0ET 0FT 0ST 091 041 08T 06T

06

f??.3

S-13

\.76.7

—61.4

—45.8
—43.8

358
=~35.1
336

259
Z 249
—226

22.0
195

169



7.25

S BR e e
[ _.ﬂm._ L I g

.00 =——
1225

9.0

8.5

8.0

7.5

7.0

6.5

I I
4.0 3.5 3.0 2.5 2.0

I I 1 1
6.0 5.5 5.0 4.5
600 MHz ‘H NMR of compound 9 in CDCl3

S-14



990 ut 6 punodwod Jo YIAN H; ZHIN 00+

S'6

0'6

S'8

08

S¢

0L

09

S's

oy

S'E

o€

Sz

0t

ST

0T

S0

00

1.00=x

1.251
1230

1.27
1.43

4.14—=
6.571

1,153

4.16-x

3

S-15

—716

3.47
£3.41

~334
3.8

2.17
_-2.07
203
™~1.93

1.64
7153

1.51

1.49

1.28
1.26
1.24

096



emfac - ]
NS/ AT B V4 |
(Lo}
!
(7p]
I
L TR L R
T T T _ T T T L T T T T T ] T ] T z T iy T L T : T B T ¥ T % T ] T ¥ T T T o T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

100 MHz “C NMR of compound 9 in C¢Ds



H-1"
CHHOH
A AA. i,
nglu..i
@
-] [
e @
. © - @&
® @ L] o o2 6.“
- o e [
e 06
o= @@
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

gHMBC correlation spectrum for compound 9 in CgDg

(CHs)C-3'

10

100

110

120

130

S-17



f1D@D v 0T Punodwod jo YN H; ZHIN 00

0'E

(134 St 0's S's 09 59 0L SL 08 S8 06

S'E

ST 0e S'Z

01

00 S0

S0-

1.00-J

231

1.36
167

3651

4.59-x
3.19
1.87

r

ol

o OH
|

t8] 9

S-18

—7.25

5.47
J{ 5.45
5.43

4.17
<4, 15

2.20
4-2.15
213
207

—1.69

—1.33
1.15
=11



§D@D U QT Punodwod jo YN D, ZHIN 001

0¢ 0€ v 0s 09 0L 08 06 0ot [1]9} ozt 0ET (148 0sT 091 041 08T 06T

01

0l
p OH
12

10

—138.7

—1243

77.3

S-19

7 o
76.7
72,0

—159.4

38.3
38.2

—28.4
24.9
£24. 1

~—17.2
™~16.3



£1D@D vt o1 punodwod jo YN H; ZHIN 00F

o€

09 59 0¢ St 08 S8 06

5’9

0's

184 St

S'€

ST 0¢ ST

ot

00 S0

S'0-

1.00

231

1.36
1.67

3.65

4.59
3.19
1.87

_I

e

&

e

¥

r

S-20

—7.25

5.47
{5.45
5.43

4.17
<4. 15

2.20
_-42, 15
%2. 13

2.07

—1.69

—1.33
115
—1.11



(CH3)(CH3)C-3"

(CHz)(CH;)C-3"

T T T T T T T T T T T T T
1.70 1.65 1.60 1.55 1.50 1.45 1.40 1.35 1.30 1.25 1.20 1.15 1.10 1.05 1.00

400 MHz gHMBC correlation spectrum for compound 10 in CDCl3

S-21



£D@D Ul [T punodwod jo YINN H; ZHIN 00t

56 oot

06

09 59 0L SL 08 S'8

59

0's

Sy

0y

S'E

o€

ST 0'¢ S'¢

0T

S0

00

4.38-
3.28

3.63-\\:;: L=

3.23 ——

1.21

S-22

—7.25

—3.78

_~1.85

o
—1.53
1.34
1.23
—118
~113



§[0@D ©l 1T Punodwod Jo YINN I, ZHIN 001

(114 0t or 0s 09 0L 08 06 00T 0171 0zt 0ET (148 0sT 0971 041 087 06T 00z

01

S-23

—71.69
==70.13

—53.71

‘Q 39.40
38.20

37.34

32.69
—28.51
2491
T 2253

—1722
—14.37



SL 08 S8 06 S'6

0¢

(184 Sy 0's S'S 09

$@®D w1 71 punodwiod Jo YIAN H, ZHIN 00+

ST 0e ST 0t St

01

S0

oo

1001

2.53—x

2894

1.49
3.9
1.78
3.32
1.79-4
5.84
4,38

110X

S-24

—7.16

5.10
=£5.08
5.06

3.65
=<3.63

2.03
}2.01
£2-1.99

1.97
1.70
Lies
~157
1.52
—~1.32
125
1.18
1.14
1.10
1.09
1.07
1.05
0.61
0.59
0.57



9% Ul 1 punodmod Jo JINN ., ZHIN 001

0z 0€ or 0s 09 0L 08 06 007 011 ozt 0T 1]28 0sT 091 041 08T 06T

1]

S-25

131.49

b= 128.30

— Ao

e \127.82

\124.61

{60.55

r 60.46
;

; S _-37.20

| ZA——— ~ 3468

31,40

— 7 2042

7258

L 25.81

— ~~ 1766

 C— ~1543

AR—— _11.65



£1DD vl €1 punodwod jo YN H; ZHIN 00F

ST 0c 4 o€ 5€ 184 S’y 0's S's 09 59 0L SL 0’8 S8 0'6 S'6 oot

01

S0

0o

1001 ==-—

1.24-1 :
1.31-T =

2.49-
1.50.

1.05%
4.31-=
4.2~

1.52—= =
6.52-=

[/

—7.25

<IN
L
A

3.80
3.78
3.77
3.75

=—3.60
3.58
3.57
3.55

213
1.91
1.89
1.87
1.85
1.83
1.81
175
173
171
1.68
1.66

=162

156

1.30

1.28

1.28

S-26

1,26
111
1.09
1.09
1.07



§10@D Ul g1 Punodwod jo YN O, ZHIN 001

i 0€ [0}2 0s 09 0L 08 06 00T 01T 0zt 0€T or1 0ST 091 041 08T 06T

0] 8

—131.7

—124.2

/-??.3

S-27

\.76.7

——~59.4
™-58.5



£ @D Ul epT punodwod jo YN H, ZHIN 00

01 ST 0z Sz 0€ S'E o' Sy 0s S's 09 S'9 0L S¢ 08 S'8 06

S0

00

2089 =

il

201 -

310~

2,90~

222 =
331

eyl |

3.58 .
3. 16}-

1.05—x

S-28

5.10
<5,10

_~3.65
™~-3.63

—2.05
—1.67
—~1.60

—1.36

L1z
<1,02
1.00

—0.54



§[D @D vt ep punodwod Jo YINN I, ZHIN 001

0t o€ ov 0s 09 0L 08 06 00T (1131 (ir4} 0ET obT 0sT 0971 04T 08T 06T 00z

ot

S-29

—131.25

—124.80

77125
77.00
76.75

—60.87

-—37.56
—35.20

26.09
.éES,SD
25.70
-23.60
_\-22.58
17.61

17.30
—13.66



0's S'S 09 S'9 0L SL 0'8 S8 06 S'6

Sy

10D  qpT punodwod jo YAN H; ZHIN 00
0T ST 0¢ S¢C o€ S'E 0t

S0

0o

1.00= »— —5.10
0.9?} _ ni ~3.64
1.12 = o =359
2193 >— — '<%'{0}}
1.67

2.90-- AR 1.60
291~ —— 7 a0
_ 1.32

2,05~ E- e é 1.25
311 1.24
3.49 _ —1.09
3.29 e — 0.97
9,58— Tu.‘:o
0.88

1093 =—— ~— —0.46
6.51—= _— —0.03

S-30



£ Ul qpT punodwod 3o YN J;; ZHIN 001

0z 0g ov 0s 09 0L 08 06 0071 [1]8! 0zt 0ET 0T 0sT 0971 041 0871 06T 00z

1]

S-31

—130.86

—125.07

77.32
77.00
76.68

—60.77

—37.95
—34.91

25.95
25.80
25,75
2571

%23.65
22.25
18.22

17.56
\-1?.35
13.77

—-5.14



£10@D vt ap] punodwod jo YN H; ZHIN 00F

0T ST 0T L4 0E S'e oy Sy 0's S's 09 59 0L St 08 S8 06

S0

00

| 4654

1.00=x

232—

1.12
1.18

2111

3.29—
2827
1.00-x
1.2~
3.36

3,1?i
3.19

1.07=

S-32

7.34
4?.32
725

—5.11

~3.50
~~3.46

2.05
<2.04

—1.68
- 1.61
~—1.45
—1.32

_L13
0.98
Lo

—0.57



£ urapT punodwod jo YINN O, ZHIN 001

08

oot 01T ozt 0€T obT 0sT 0971 04T 0871 06T 00t

06

0z 0g or 0s 09 0L

01

S-33

—138.90

130.94
f 128.27

.{ 127.56
127.36
124.88

77.25
E 77.00
76.75
N 72.37
—67.97

—37.97

_~32.22

25.87
‘£25,?2
25.70

—23.53
~-22.38
17.58
17.37
~~13.,90



£10aD W q¢ 1 punodwiod jo YN H; ZHIN 00F

06

S'8

08

St

0L

S'9

09

S's

0's

Sy

o'

St

o€

LA

0¢

ST

0T

S0

00

1001

2.0t

1.94—=

sa7-] &

2.95
263
5. 13?

9.05—=

S-34

" )
W
o
Ny
—
s 4
\\
=
L
-

—=5.30
—511

—4.19

—212
—2.04
=195

f1,6?
159

—0.90

—0.06



£10@D vt qgT punodwod 3o YINN D, ZHIN 001

0L

06 00T 01T 0zt 0€T orT 0sT 091 04T 0871 06T 00z

08

0z 0t [1]4 0s 09

0t

S-35

084l

161

~—~136.88
™-135.13
—131.23

124.40
{ 124.36
123.97

77.25
{??.00
76.75

—60.34

39.71
<3055

26.75
26.32
26.02
25,68
18.43
4 17.67
16.36
15.99

—-5.04



N~ | | U 5 e
BnO = 2 #
15¢
|
1 i

|

A A L
0 . (R f i LA
5 g8 = 2 R 3 488

9.0 8.5 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.(

400 MHz ‘H NMR of compound 15¢ in CDCl3

S-36



§12@D UrAgT punodwod Jo YN I, ZHIN 001

0z 0g or 0s 09 0L 08 06 007 01t 0zt 0ET orT 0sT 091 04T 08T 06T 00z

(1]

S-37

oug

261

_~140.37
—138.56
13522

131.23

128.29
é 127.77

127.45
_—~124.30
™-123.84
~~120.80

77.32
77.00
76.68

—71.93

—66.55

39.68
< 39.58

26.70
'—"—r 26.27
25.66
17.64

Z-16.47
"\15.98



§[0aD u q97 punedwod 30 YN H, ZHIN 00+

01 ST 0e 4G o€ S'e o'y S’y 0's §'s 09 §'9 0L St 0'8 S8 0'6

S0

00

1.00I

2131

2.11—

2.04=
2.24—=

2.92—=
3.02—=

9.13—

5.656—=

p -
S}
-
(=]
w
o
==
5 W
&
=
[ —
| —
A
=

S-38

5.39
{5.38
5.37

470
™~4.68

—2.16
—2.05

—1.72
—1.60

—0.90

—0.05



fD@D vl q91 punodwod Jo YN J;; ZHIN 001

0z 0g ov 0s 09 0L 08 06 00T [1)8¢ 0zt 0£T 0pT 0stT 091 041 081 06T 00z

01

a9l

OSSl]

o

S-39

—145.66

—134.50

—124.11

—109.92

77.25
{??,00
76.75

—68.61

—37.52

25.96

25.75
2244
—18.43

—13.42

—-5.26



£ D ur 391 punodwod Jo YAN H, ZHIN 00F

06

S'8

08

St

0L

S'9

09

S's

0's

Sy

(VR 4

S€

0t

4

0z

ST

0T

S0

00

4.58

1.00 —]'EB-

ey
m
3
(o]
1.9 =
2.21 AN
—
1]
(2]
1.92

2.94

2.08 -
2.16 -
2.79

S-40

{133
i 7.32
724

—_— —5.42
_~471

T T™~4.68
e — —4.43
Ce— —3.89
——— —2.18
— —2.06
T S 172
= ~-1.68



£1D@D U197 punodwod Jo YINN J;; ZHIN 001

0L

06 00T 1181 0zt 0ET obT 0sT 091 0LT 087 06T 00z

08

0z 0g or 0s 09

01

S-41

P OUE}

291

—145.42

—138.60
132.20

128.27
128.03
127.70

127.40

—110.02

77.32
é 77.00
76.68

76.20
—71.28

—37.39

—25.89
—22.39

—13.90



£1D@D Ut g punodwod jo YAN H; ZHIN 00F

06

S8

08

SL

0L

59

09

S's

0's

S'v

oy

S'E

o€

&2

0¢

ST

01

S0

00

2.25-1

1.02
1361

4.001

3.29~—
6.38-=

421

3.40-_
3.41
3.27

1.00=x

S-42

egl

513
506

_~3.66
~-3.62

~2.09
~—-2.03
~1.94

1.67
£1m
1.59
—1.44
~137
129
—1.13
1.02
1.01



£10@D v egy punodwod Jo YIAN D, ZHIN 001

0z 0t or 05 09 0L 08 06 001 0171 (174} 0ET orT 0sT 097 04T 08T 06T 00z

(1]}

egl

S-43

—134.83
—131.33

< 124.58
124,34

77.32
{ 77.00
76.68

—60.87

—39.72
—37.61
—35.17

26.69
j 26.19
Z-25.68

—23.63
2272
1767
~17.29
15.93
13.72



f10aD W q81 punodwod jo YN H; ZHIN 00

S'6

06

S8

08

S9 0L St

09

ST 0z Sz 0'€ S'€ 0y Sy 0's S's

01

S0

00

J—
5.13
1.96-T > s £512
5.06
T
—
@
3 =
1.14 _ s _-3.64
1,09 A== = ~3.59
2.08
20
4233 = 2.02
1.94
167
é'g;‘_ - = 2-159
; 1
— 1.31
439 . Z1%
3.41 AL10
303y 7097
3.55 === S 0.9
9.25/~ -0.88
1.00—= - — —0.46
5.65— —0.03

S-44



£DAD Ut qgT punodmod Jo YINN D, ZHIN 001

0z 0g (1] 0s 09 0L 08 06 0ot (1) 8 0zt 0€T orT 0ST 091 04T 08T 06T 00z

0]

S-45

—134.48
—131.26

_~124.88
T~-124.41

7732
{??,DO
76.68

—60.78

—-5.14



FID@D Ut 8T Punodwod Jo WAN H, ZHIN 00+

06

'8

08

SL

0L

S'9

09

S's

0's

Sy

0+

SE

o€

ST

0z

ST

0T

S0

00

4.13-

1.90 &=

2.02—=

2.24-J

S-46

28l

—7.33
~7.24

5.13
5.11
Ys,os
5.06

—a4.49

_~3.50
~~3.45

_-2.08
—2.03
~1.94

1.67
;1 59

1.48
{ 1.45
1.4
% 1.33
'\ 1.25
1.13
0.97
0.95

—0.56



]2 0sT 097 04T 08T 06T

0ET

06 00T 01T 0zT

08

1281 punodwod 3o YIAN J;; ZHIN 001

(174

poau

0t 0g or 0s 09

ot

_~138.86
134.57
131.26

128.27
é 127.57
127.37

124.67
< 124.37

8l

5—77.32
77.00
76.68

\72.36
—67.97

—39.72
—37.95
3219

26,71
25.88
25.69
25.61

—23.55
™-22.40

(1787
17.38
\15.91
1303

S-47



£DAD W egT punodwod Jo YN H, ZHIN 00%

S'E

St 0's 5'S 09 S9 0L St 0’8 S8 06 S'6 001

0y

ST 0z 52 0E

0T

]

00

1.17—=
1.14—=x

1.97—=

3.02—=

1.16-x
1.32-4
3.69~_
3.23~C
342—=

T

egl

S-48

_~4.70
™-4.66

—3.59
—=3.47

—2.01
171

148
1.43
1.40
1.39

A-1.36
1.31

* 1.14

\ 1.05

0.97

-—0.31



£10@D ut B6T punodmwod 30 YIAN D, ZHIN 001

0z 0g of 0s 09 0L 08 06 0ot 0171 oct 0T (1] 0sT 091 0LT 08T 06T 00z

0t

S-49

.., OH ]

LGl

—146.07

—109.93

77.25
{ 77.00
76.75

—70.57

—38.23

—31.22
_~27.97

23.44
/ 22.68
2237

2157

—1215

—12.17



§[0aD U 61 punodmod jo YIAN H, ZHIN 00+

06

58

0'8

St

0L

S'9

09

5SS

0's

Sy

0y

S'E

0'€

S'Z

0'e

ST

0T

S0

00

0.98
0.96

1.17—=
1.18—=

2.01=

2.73—=

2.271
2.99
3.00-\_

3.26—=
9.72

1.00—=

5.62—=

961

S-50

—3.53
—3.40

—1.99

71
fl.44
4140
=134
130
—1.08
_-0.97

-0.93
-\-D.SB

—0.25

0.01
0.00



£ U1 q6T punodwod 3o YINN D, ZHIN 001

0z o€ ov 0s 09 174 08 06 00T 1]88 ozt 0€T obT 0ST 091 0LT 08T 06T 00z
| | |
‘ ||

ot

S-51

—146.29

—109.56

77.25
{??.UO
76.75

—69.97

—38.29
30.96
Jra746
/25.91
23.43
23.12
2.5
2118
J-18.28

17.26
—12.29

-5.35
<-5.39



£DAD ur 6T pPunodwod 3o YAN H; ZHIN 00F

S'6

06

S8

0'8

QL

0L

S'9

09

S's

0's

St

(184

S'E

0'€

St

0z

ST

0T

S0

00

491 E—'

1.07
1.10 o=

0.92 AR
1.21

1.32-x -
1.26—= :—

2.05—= -

3.03—= -

2341 =

2.98~_

291~

==
3347
1.00—= -

S-52

L7
S e 7.33
726

4.68

— <465
= 449
o 4.47
e —3.43
= —3.26
e —2.00
e — —171
1.42

— Z 138
1.37

109

~1.05

~-0.97

e —0.26



§10@D U161 Punodmod 3o YINN D, ZHIN 001

0z 0g o 0s 09 0L 08 06 00T (1] 88 ozt 0tT 0T 0sT 091 041 08T 06T 00z

ot

S-53

—146.10

—139.00

128.24
L 127.56
127.34

—109.72

77.57
77.32
77.00
76.68

72.58

—38.18

—31.18

—~25.68
—23.61

22.93
\22,4?
\21,33

17.05
~~12.69



99D 1 9 punodwod 103 wnn2ads ToRRR1Ed 07 ASTON ZHIN 009

0's

Sy

('R 4

S'E

0E

ST

0¢

ST

01

S0

PART D : SELECTED NOESY SPECTRA

@]

[

=

2

2 e

g o =T
T

o

pu
)
090000000000 COOCEHFRDO0000o 0L r_—_ ?
w

v0ee00b000000000000000GGEEEE 60 BDDDGN

[

S+

0%~

57+

SE+
0°g

S-54

0°Z+
ST
0714
S0+



B

CH-3’

(CHs)C-2'

7.0

6.5

6.0

5.5

5.0 4.5 4.0 3.5 3.0
f1 (ppm)

400 MHz NOESY 1D of compound 7 in CsDsg

0.5

S-55



£10@D ut g punodwod 103 wnidads uoneRLOd 07 ASTON ZHIN 00§

0y

SE

[1R3

L4

0%

ST

01

SRS STDBESBYESEUB PSS TSR

o

o

Q
a
i O
I
(l\_:f
%
o]
o
e p-'@ 0 ov0=0 o} 0200 @ o Qo -0000 - D o
a
---oooowa@@Weoﬂ-esuouoneu -6 ©° QooOs -=en
"o
.'\_
W,
,
N
d
A o
N
N -
)

‘o 000 0 )0 10-0 0 o 0*0°0090°0000000§8H0BE0HAEO

| o000 Tx@0E C0 e 60 0 T000:0-0:0s000:0000000e0:0800000 G060 pEY
[e=] e,

o

mm
HOHHD

HOAHD

|

i E-Fl:) ) S -H:)

0¥

§'€-
0'€-
o
0°Z-

S-56




CHHOH CHHOH

IEIESII T, TP,

M

A

CHy-1"

CH-1'

5.5

5.0

4.5

T 4 T

% T
4.0 3.5 3.0
600 MHz NOESY 1D of compound 9 in CDCl3

2.5

2.0

1.5

1.0

S-57



(CH3)C-3'

a1

ogv

9

U i 1 T

4.2 4.0 3.8 3.6 34 3.2 3.0 2.8 26 24 2.2 2.0 1.8 1.6 1.4
400 MHz NOESY 2D of compound 11 in CDCl3

1.2

1.0

0.8

0.6

S-58



CHAaCHHCCI —

j CH2-OH

CH3CHHCCI

CHH-1"

foo/

CHH-1"

CH-1'

T T T T T T T T T T T ¥ T Y T
5.5 5.0 4.5 4.0 3.5 3.0 25 2.0
f1 (ppm)

400 MHz NOESY 1D of compound 12 in CgDg

0.5

S-59



CHHOH CHHOH

Ak

J

(CHs)(CH3)C-2"
n.ENIH:_

CH-1’

—

— T T T
6.0 58 56 5

T
4

._.
5.2

T

50 4

_.
8 4

.6

T T T T T T T "~ T T T T T T T
A..AA.NA.Qw.ww.mm‘&w.wm.om.mw.mml

400 MHz NOESY 1D of compound 14b in CDClz

N O (I DN S
22 20 18 16 14

T

1.2

._.
1.0 0

.8

0.6

S-60



CHHOH CHHOH

n.E.NlH___s

" _. M

A A

CHs)(CH3)C-2"

CH-1

Rl

| T i | T T ' 1 | PR | T T L) T

6.0 58 56 54 52 50 48 46 44 42 40 38 36 34 3

T T T T T T r I ~ & 1T F 1

2 30 28 26 24 22 20 18 16 14 1.2

400 MHz NOESY 1D of compound 18b in CDCl3

T

| R | LI /| L

1.0 08 06 4 0.2 0.0

S-61



(CHs)(CH3)C-2’

CHHOH | CHHOH CHz-2 CH,-1" CH-3'
"t syt " . gt o i hsonptagt i
| I
60 58 56 54 52 50 48 46 44 42 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 08 06 04 2 0.0

400 MHz NOESY 1D of compound 19b in CDCl3

S-62



