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Pulse Sequence: s2pul
Spectrometer; 125.72
Solvent: CDClL
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Solvent: CDCl,
o ,-'-ﬁ
1J -
MeO
51
| \ 1L
o Y !
5% 2 g
- - 2]
I T T T -4 T L T = T T 2 T T . T 'l T T T H T . T ' T
)0 . 0.0 H. 5 "0 7.6 7.0 6. 6. 0 6.6 5. 0 4.6 1.0 3. 3.0 .9 2.0 N 0.5 0.0 0.5
1 (ppm)



= s 8
8 % “; Pulse Sequence: s 2pul
Spectrometer: 150,92
Solvent: CDCl
T O - y
MeO™
51
|
|
|
|
I
L
I 3 T ' T . T I I z T g T . T I T . T ; T . T I T 2 T g T 4 T I T . T .
210 200 190 180 170 160 150 140 130 120 110 100 40 80 70 60 50 10 30 20 10 0
1 (ppm)
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BRU588 8RB RARV-VEE

e e e

off af ol o o IL‘;I,II- V/V#"'

Pulse Sequence: s2pul
Spectrometer: 600,13
Solvent: CDCY

=

T T T T T T T T T

T T
0.0 A 9.0

4.5 1.0 3.5 3.0 2.6
1 (ppm)
59
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8969

Pulse Sequence: s2pul
Spectrometer: 150,92

Solvent: CDCTy

i e

: ¥

! I 5m

1|
L "
T r—rrrr T T T T T
10 210 200 14300 (B 170 160 150 110 130 120 110 100 el s 70 G0 al 40 A0 20 1 ] |
1 (ppm)
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Pulse Sequence: s2pul
Spectrometer: 600,13
Solvent: CDCY

s o

o7
| ” .
|
5n
1
L — _._JL‘. _J A [
Aoy !
58 355 % g
P
——— T T ]
h 82,0 7.6 7.0 B 5 6.0 5. 6 5.0 4.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0,0 0.5
fl

|.:|J'|lll1]
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D = - 2 i
i = T 3 ] S
# pATNRESZE E 3 g 5 0
NN T I I [
Pulse Sequence: 2spul
Spectroment: 150,92
Solvent: CDCY
0.
5n
|
]
I I T L T T ¥ T b T I T L4 T T T L T I I L4 T T T T I I T - T
o0 210 200 190 180 170 160 150 140 130 120 110 100 90 0 70 60 a0 10 30 20 10 0
1 (ppm)
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1 (ppm)
63

ik B
",i.‘j xi Pulse Sequence: s2pul
| Spectrometer: 600.13
Solvent: CDCl
Tl - )
J
50
1
F‘l ‘ | !
M ¥ i) ¥
s 8 8 8
- o= - o
T T T I T T T . T - T T T T ¥ T L T = T s
2.0 0.6 9.0 . 6 8.0 G 7.0 6.5 6,0 5.6 5 4.5 1.0 B 3.0 .5 2.0 1. (1] 0.5 0.0 0.5



= |
15

& 55 8 v g
— = ot - T -
ST =
?I' T o ”II - ‘T Pulse Sequence: s2pul
Spectrometer: 150,92
Solvent: CDCly
'. I o il
50
I
1
L I I T b T L T . T ’ T * T ’ T * T & T L T " T L T - T L4 I T T * T L T b T L T - T
2100 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0 1

f1 (ppm)
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SHIZHER
= g o g o o

5. 53
552
-4, 58
3.84

el

Pulse Sequence: s2pul
Spectrometer: 600,13

Solvent: CDCL
> "“I ~o~N,
H,CO"
5p
|
J J M J M A i,
I\ 7™ i\ Y '
= £ @ ® =
- = - - L]
I 1 ¥ T ¥ T L T ¥ T L T b T b T > T ¥ T ¥ T = T * T L T r L r T . T L T bz T T - T
0.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6, 0 0.0 5.0 4.5 4.0 K 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5

1 (ppm)
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3 - 7 5 2 w
] at - - - =
g & o = = = -
| | | | Pulse Sequence: s2pul
Spectrometer: 150,92
Solvent: CDCly
0" =
H,CO
5p
I
|
T 5 T . T ' T . T " T " T ' T . T : T » T ¥ T Y T 3= T . T . T bt T ks T T L ks ] T T
0 210 200 190 180 170 160 150 140 130 120 110 100 90 1] 70 60 50 10 30 20 10 ]
1 (ppm)
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e

-

4. 71

Pulse Sequence: s2pul
Spectrometer: 600,13
Solvent: CDCly

. (o i)
Il :

F,C 5

4=

0.

1.5 1.0
{ppm)

67
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'
!
1. 61

: = Pulse Sequence: s2pul
Spectrometer: 150,92
Solvent: CDCly
| ik
Fic”
) 5q
I
|
1
|
T * T s T o T ~ T * I I I I I I T 5 T b T ) T ki T 3 T . T ¥ T T T T I
20 210 200 1900 180 170 160 150 110 130 120 110 1006 a0 sl 0 6l all 40 S0 20 10 0

1 (ppm)
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P b= [ e o b b D D L '.ddl [F-27-1 lé\ll‘ildldll‘ildldlﬁ-'—.'—'—'—' - - Wlﬁe&quﬁﬂce:ﬁzpul
bl \Siﬁ"i" e N s Spectrometer: 399,97

Solvent: CDCYL
!
o« .
Cy o
z "

2
T
.03

5.
0.
1
1

e
(] 8.6 9.0 B.5 8.0 7.5 7.0 6.5 6.0 6.5 A,

|

L

=1

.02

= Lo
3z

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5
f1 (ppm)
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ES =] SRS B v 2 =
: ¢ gEf s  E
I | 17 1 I I |
Pulse Sequence: s2pul
Spectrometer: 100,58
Solvent: CDCYy
_,,-‘;_,:_ -'[0 ""::..
i s
"
Sr
|
L " | el . 1 i
T Ll I T 1 T ’ T L T ol T . L b T = T . T L T ’ T T T T T T T v T T
210 200 190 180 170 160 150 140 130 120 110 100 90 &0 70 60 a0 40 30 20 10 0 I

1 (ppm)
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st Id =3 ==
o g el e -
'\‘.P v N Pulse Sequence: s2pul
Spectrometer: 399,97
Solvent: CDCly
)"“*‘:,-"’“‘*o-"“*t?,%
5s
1
¥ [ ¥ 1
2 = ] -y
- o o o
L] T T T I T L L I T T T 4 T 33 T T T L . L T T o L - T
2.0 0.5 9.0 B. 6 H. 0 7.5 7.0 6.5 6.0 5.5 5.0 -1|.:5 | 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5
1 (ppm
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-] p— s :
i . = & 8 =
8 - 8 g @ g o
' I I o
Pulse Sequence: s2pul
Spectrometer: 100,58
Solvent: CDCl,
Lo i
5s
I
I
l
1
]
A ] ...__I,I |_ e ') JJ_ J L
I L T T T 4 T & 1 % T by 1 T n T = T T n T T b T - T T g T T o) T s T T
210 2000 190 180 170 160 150 110 130 120 110 100 a0 80 n 60 50 40 40 20 10 0

1 (ppm)
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— 1, 60

BREE

cisicied

240

™~ 8B

Pulse Sequence: s2pul
Spectrometer: 600.13
Solvent: CDCly

73

0" o
Me
8a
I | L
J 1
¥ M ¥ i i s
£ == O = A
T T = T T T T T -'I T T T T T T
] 8.0 .5 7.0 . 8 6.0 3.5 5.0 4.5 4.0 3.6 3.0 2.9 2.0 LA .0 0.5 0.0
f1 (ppm)



Pulse Sequence: s2pul
Spectrometer: 150,92
Solvent; CDCY,

9, 77
45.93

—BR. 9
_~T9. 29
TR, 44

T T T T
130 120 110 100 90 80 7

T T T T T T T T T
20 210 200 190 180 170 160 150 140
f1 (ppm)
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SEEE ES
siedeied «\.? Pulse Sequence: s2Zpul

Spectormeter: 399.97
Solvent: CDCl:

8b

Lo
o

T oM g Toor
EE% = 555 = s
o T = =i A i3
T T T T T T 3 T T T % T T T T T T T T T T T
8.0 . 7.0 6.5 6.0 55 5.0 4.5 4.0 38 3.0 2.5 2.0 1.5 1.0 0.5 0.0 0.8 -1,
f1 (ppm}
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s s g = =8 =
g 5 5§ = P u Pulse Sequence: s 2pul
| (N | Spectormeter: 100.58
Solvent: CDCT
o}
0%
8b
i
I
1}
|
| . . i .
T T T T T T T T T T T T T T T T T T T T T T T

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 a0 40 30 20 10 0 -10

f1 (ppm)
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0. 04=1

1.01-3
> Lo

Pulse Sequence: s2pul
Spectrometer: 399,97
Solvent: CDCY,

&n

77

0.5 0.0 0.5

I.



k> & 8 Pl
.*:“: f '- .: Pulse Sequence: s2pul
| | Spectormeter: 100.58
Solvent: CDCly
g -
20
7
0 o
cl
8c
I
|
I
I
) | - u_u e ol
T - T * T % T T N T " T ' T L I I . T d T ' T % T I T T ; T * T T T i T *
210 200 140 180 170 160 150 140 130 120 110 100 00 50 70 311} 50 40 40 20 10 0
1 (ppm)
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Pulse Sequence: s2pul
Spectrometer: 399.97
Solvent: CDCY

Br
8d
_J o A .l
L ) oo
1 £ 5 = = =
o i A o o 2 =
T T T T T T T — T T T T T T T
0 9.5 9.0 8.6 8.0 7.5 7.0 6.5 G.0 5.6 6.0 4.5 4,0 3.8 3.0 2.5 2. 0 1.0 0.5 0.0 0
1 Lppm)
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201. 80

18

- 5T

24

—114

—F1 32

79.29

i

8. 60

15. 94

Pulse Sequence: s2pul
Spectrometer: 100,58
Solvent: CDCly
P oy
0" d I
N\

-‘Er
8d

210

200

T

T
190

1
180

T
170

T
160

T
150

1
140

T
130

T
120

B
110 100
f1 (ppm)

80

T
a0

T T L T . T 5 T T " T . T
70 60 al 40 30 20 10 0
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e e e s e

o
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cdd

L01-T

Pulse Sequence: s2pul
Spectrometer: 399.97
Solvent: CDC

T
5.0

—
1. 5

1 (ppm)
81

T

4.0

o

i R

<11



210

7] 2 o0 @ e
g ) o aipd .f Pulse Sequence: s2pul
[ 1N | Spectormeter: 100,58
Solvent: CDCT,
~_-0
7
o”d |
Br’
Be
1
! [
I
[
I
1
" . - i
T T T T T T T T T T T T T

190

170

150

130

110 90

f1 (ppm)
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80

70

60

50

40

30

20 10 0O
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AARRE ok
w2 o e o

3

(R TEox

Lo 1 e o 1 e 1 1

885555

RB2RE 22
seigal Ay Pulse Sequence: s2pul
Spectrometer: 399,97
Solvent: CDCly
O
_;:",.f..L
o d K:[

)

Br (\
—

; \
81

o)

=
=

J J" " A
L g iy iy
® B3 RR S8 2 2
o o= =¥ - -
T . T X L] ’ T ¥ T - T ¥ T L T = T ¥ T o T T ! T . T 1 n T * T T ™ T ’ T
0.0 9.5 a0 8.5 85,0 7.5 7.0 6.5 6.0 6.5 3. O 4. 5 ] 5.0 2.5 2.0 1.6 1.0 0.5 0.0 0.5
1 {ppm)
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g ] Z25R 8 B g
g B g8 0§ =2 E Pulse Sequence: s2pul
I By | | Spectrometer: 100,58
Solvent: CDCly
SO o
e
o~ o ly
st
| =
8f
I | |
I
| J |
' T b I " T L T L T I T N T i T N I ki T " T ¥ T 5 I r T o T L T b I b T T T ¥ T T
210 200 190 180 170 160 150 140 130 120 110 100 a0 80 0 60 50 10 30 20 10 0
f1 (ppm)
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2 90
=G

2 86
5

19

e
2 46

B R R I BT RV 1V RV g o gt

e S SNPERAVE S N B q

Pulse Sequence: s2pul
Spectrometer: 399.97
Solvent: CDCh
~—0
g:afr--u.. /
Q" g

-

\

0,0 9.5 9.0 H 5 8.0 7.6 2.0 1.5 1.0 0.5 0.0 0.5

f1 [’|J]JII1J
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) 5 @ B 4
g : g 2 ey i Pulse Sequence: s2pul
| || Y | Spectormeter: 100.58
Solvent: CDCl
_
'y J
AT~
0" g [
/
hY
|
8g
]
1 [ |
I
|
|
| 'JJ
H T > 1 ) I ~ T " T = I = T i T : I = T £ T k) T T s T ) T T : T 4 T T ¢ T L T T =
210 200 160 180 170 160 150 110 130 120 110 100 90 HO 0 [El)] 50 40 Jo 20 10 1]

1 (ppm)
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o Rl i

EE e e E e

\‘JI-W-I

s i e =

Pulse Sequence: s 2pul

Spectrometer: 399,97

Solvent: CDCY,
0

0" o \

/A
by
¥

..
4
/
|

J

' g

8h s

&
s

1152 ~

—
1.5

1
0.0

T
0.5

T
9.0

T N
5 =
-
7.0 6.5

5.5

a0

1 Cppm)
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160. 4

R8s _ 2 Pulse Sequence: s2pul
PN | Spectormeter: 150,92
Solvent: CDCl
-0
=7 |
[*2's
CF,
8h
l
|
[l
|
T ¥ T " T . I T I I I I I I I I I I I I T T T T T T
2O 2100 200 190 180 170 160 150 10 1300 1200 110 100 90 80 70 60 50 10 30 20 10 0

1 (ppm)
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Pulse Sequence: s2pul
Spectrometer: 399.97
Solvent: CDCl;

o
<;, 3

8i

ol ) 233 il

T T T
6.5 . 0 5.5 5.0 4.5 1.0 3.5 3.0
£1 {ppm)

g IR

8.5 8.0 7.4 7.

89



3 5 s egw 3 — 2
g = T & E & = sge ] Pulse Sequence: s2pul
| | [ 1 | VN | Spectormeter: 100,58
Solvent: CDCT,
0
7 Ny
o] 0\ Y
)
&N
NO.
o
I
1
I : y
I
I
|
L - T, . " bl o

T T T T T T T T T T T T T T T T T T T T T T

210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0
f1 (ppm)
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6. 44

-

FERES EEE "”-J=E':£Eﬂﬂﬂ::'85 EFFRRAED
= b |

o
|- = i = e C-X |.-Su5|ﬁ|.-hﬁ|ﬁ|6-ﬁu.-§u5 siadedaialaday .
w YN Pulse Sequence: s2pul

Spectrometer: 399,97
Solvent: CDCh

6. 94

l.82=x —
1. 86— —

MY oM

BB 8 &

(-3~ (=] B -
1 o T = I i T % I L T kS I 1y T y; T = L] N T 3 T i T 3 T ] | T T L] L T o T -
95 90 85 &0 75 70 65 60 55 50 45 40 35 30 25 20 L5 1.0 05 0.0 -0.5

1 (ppm)
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g & iz B — @ , ;
- i - = w -
g & 8 = BEE ke & Pulse Sequence: s2pul
[ VN | | Spectrometer: 10058
Solvent: CDCls
=y
5 |_I
a9 Y
..?
o]
8j
I
|
|
I
|
| u unl. L A I
X T ) T T z I ) I g T ] T 2 T 4 T T . T . T 4 T L T I T 4 T T i3 T T T ¥ T T
210 2000 190 180 170 160 150 140 130 120 110 100 90 a0 70 60 50 40 30 20 10 0 l
1 (ppm)
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2284 5¢%

RO G0 Pulse Sequence: s2pul

= W Sepectrometer: 399.97
Solvent: CDCy

o)

! [l
oo T ¥ T il |
52 = 535 = =z
—_ —_ —_ SoooS . Lt |
T T T T T T T T ¥ T T i T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 it ] 2.0 1.5 1.0 0.5 0.0 -0.5

f1 (ppm)
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t I lPuIscchucncc:sZpul
Spectrometer: 100,58
Solvent: CDCl;
v
e o q
|
I
|
I
I
|
I
g " Lo = " " llu
T T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 0 50 40 30 20 10 0 =
f1 (ppm)
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11
2,07
2 06

)

75
2. 88

7

B4
83
18
15

Pulse Sequence: s2pul
Spectrometer; 399.97
Solvent; CDCl

6.
lb
. 4
6. 37
6. 37
.
2 11
5
N
!
<
3.
<

Lo
—

1 =_
—_—
L

— T 1
{1 4.5 1.0 3.t
f1 (ppm)

95

0.9%-=x
L=
on
= | o9g
| %]
en | L1001

9.5 0.0 8.5 8.0 7.5 7.0 6. 5 6.0 5.5

=



45
]

% 4 e as 3 B8 2 3
g o &% =) T gy d - Pulse Sequence: s2pul
|1 [ ] || Y | | Spectrometer: 100,58
Solvent: CDCly
-0
e
g q
< N
OMe
8l
|
I
I [}
1
|
11
‘ A " A wik L .
P e
210 200 190 180 170 160 150 140 150 120 10 100 90 ] T0 [El1] 50 40 30 20 10 0

1 (ppm)
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S8H v'i}'(-'a az;aza?'g""*"'““i i ;
I T e e e e e e T~ T~ 7= 7= T~ T = T = = ] j - el .
Pulse Sequence: s2pul
N 3
N gy W#"‘ “‘I’J \f Spectrometer: 399.97
Solvent: CDCY
f o] S
- l-
o I
|

v..—
c_
L —
_

|
—
—

T I o T I
¥ % =8 8 2% X g s
=] = ] — = — = -
T T L P——T T | — T R | T T T T 1 L
8.6 H.0 7.5 7.0 6. 5 6.0 n.oh 6.0 4. 5 1.0 3. 5 4.0 2.5 2.0 1.5 1.0 0.5 0.0 0.5 1.1
1 (ppm)
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8 E e z5z 3
& 2 £ HEE - Pulse Sequence: s2pul
| | Y | Spectormeter: 100,58
Solvent: CDCY,
P
7
O o
¥ S
NS
P
8m
I
L 1
I I
I
I
| L X 1
b I = T s T I z T H T T ' T b4 I = T % T = T ‘ T b T i T x T T i~ T ' T
210 200 190 180 170 160 150 140 130 120 110 100 90 50 10 30 20 10 0
1 (ppm)
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. 2]
20
20
[0
o7

o4
93
2 90
59
2.52
18

Pulse Sequence: s2pul
Spectrometer: 399.97
Solvent: CDCly

IRECRAARARHRRERICTRERS :

5
3
3

Ve
‘t':;

"

et

8

1.5 1.0 3.0 5.0 2.9 2.0 1.5 1.0 0.5 0.0 0.5

o o
f1 (ppm)

99
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o
5

- - 1 -
] e e LB z < Pulse Sequence: s2pul
N | Spectormeter: 100.58
Solvent: CDCly
o
e}
8n
I
[ |
| I
| | I
4 T J“kﬂu‘ (N " \ I L |

Y T T T T T

T L S — T 1 T
170 160 150 140 130 120 110 100 o Hi) 70
1 (ppm)

T T T
210 200 190 180

100



4, 12
4. 11

W—J

<
A
X

Pulse Sequence: s2pul
Spectrometer: 399,97
Solvent; CDCl;

sl
o’ ¢ L
Y

N,
8o

Ak N Mo iy 1
3 g2 8 g s =
o — — — = — —
T T T T T T T T T T T T T T T T T T T T
|0 =B 9.0 .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 0.0 0.5
f1 (ppm)
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— T 96

¥ B o Pulse Sequence: s2pul
SNNYY Spectrometer: 100,58
Solvent: CDCY,
-0
.
0" o
Bo
|
I
I ! I
Co
- - - - I, "
= 1 I I T s T . T T T I I I b T . T 4 T j T T I I T T ¥ T o T v T
210 200 190 180 170 160 150 110 130 120 110 100 a0 80 70 60 50 10 30 20 il 0 ]
1 (ppm)
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BREE 25
Pulse Sequence: s2pul

%% s833nnasss  ssgseamy  om g ErER es
== « E' 'j' C-E-% W A o e e e - - 0 eicdeied oiied
.4 v ¥ Y Spectrometer: 600,13
Solvent: CDCly
st
N
0 O L\
N/
8p

1.03=x
1. 00—

i it 4
2 2 53 8
o o g=g =
T n I L3 T X T X 1 i T T x T T T T T » T T T T T T T T T
0.0 0.5 9.0 H. 6 8.0 7.5 7.0 6.5 6.0 5.6 5.0 4.5 1.0 3.5 3.0 2.5 2. 0 5 1.0 0.5 0.0
1 (ppm)
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L]

5. O

! _ : I\'I |l 3 T Pulse Sequence: s 2pul
Spectormeter: 150,92
Solvent: CDCly
0
iy
[ / I
o g
_.".:
MeO
8p
|
|
I
| I
|
MW D T Y v N e
T Y T ¥ 1 I I T . T ’ T ¥ T ’ T ¥ 1 I I T ’ T L T . T T I I T T ’ T y 1
10 210 200 190 180 170 160 150 140 130 120 1o 100 a0 80 70 1] 50 10 10 20 10 0 1
1 (ppm)
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.12
271

e
'Y:.

2,68
2,67
13

@

3
229

Pulse Sequence: s2pul
Spectrometer; 399.97
Solvent: CDCly

0

8q

w
[43]
(53]

'(nnrn}
105

N
i o f I
=4 b z = ] g =
i — R = = —
T T T T T T T
7. : 45 40 35 3.0 25



204

78

— 4L

B0

95

Pulse Sequence: s2pul
Spectrometer: 100.58
Solvent: CDCly

ﬁf-;!‘{-
O g %

" i

€,

)

8q

)
FyC

T

¥

T
210

200

L|
190

T
180

T
170

T
160

T
150

T
110

T T T T T
130 120 110 100
1 (ppm)
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90 80 70 60

50
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EEREEFRUEEROANALLAREEFHRES FHEREEEEEE &8 EZEEER Bz
= £ b £ b= b= b 0 b b B b B b b B b i o0 o o0 e s e o =f = = =f eied i i ol o i 0 —~ PulseSequence:stul
~— Vv Y Spectrometer: 399.97
Solvent: CDCl
o] (o]
8r (isomer 1)
]
I |
I
1
| L | .
H Hy i IS | iy
s 588 % s 8 2
—_ S—a = — — Lel
T T T J T T T T T T T T T T T T T T T 1 T T
0.0 ;5 9.0 8.5 8.0 7.5 7.0 65 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 L0 0.5 0.0 -0 -L

fl (ppm}
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81

- " gRas e =
é E - ﬁ ; g i ud = Pulse Sequence: s2pul
| / NI | Spectrometer: 100.58
Solvent: CDCl,
I
N
8r (isomer 1)
! I
I
I
by
I
: | .
T " T T T T T T T T T T T T & T T T T T T T T T
210 200 190 1580 170 160 150 140 130 120 110 100 90 80 i Gl 50 40 30 20 10 0 -1
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108
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T T T T T T T T T T
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B Gt Y

Spectrometer: 399.97
Solvent: CDCly

8r (isomer 2)

| I
| i |
1
1 N i

T g, p v o .

Z22 22Z 2 = = =

— - =N = — - ™3
T T T T T T T T T T T T T T T T T T T
8.5 8.0 il 7.0 6.5 6.0 a9, 5 50 4,5 4.0 ) 3.0 2.5 2.0 1.5 1.0 0.5 0.0 g 1

f1 (ppm)
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Pulse Sequence: s2pul
Spectrometer: 100,58
Solvent: CDC1,

lf A
—0o)
¥

o ©

Br (isomer 2)

I ] T T ¥ T T ! T T i T T v T T T 4 T I
210 200 180 180 170 160 150 140 130 120 110 100 0 11
1 (ppm)

111

70

T
G

all

10

a0
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S
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Pulse Sequence: s 2pul
Spectrometer: 399.97
Solvent: CDCls

H? HGHS
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I
|
I
|
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A T 1
12 34 57 6 9 10
ik ! T i\ o &)
g 58 g g 88 5 ]
T T T T I‘ T T T ‘I T T T I.h-l T T T 1
5 9.0 .5 &0 7.5 70 65 60 55 50 45 40 35 30 2.5 2.0 1.5 Lo 05 00 -0.5 -1
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Pulse Sequence: s2pul
Spectrometer: 100,58
Solvent: CDCl;

0

0

8s (isomer 1)

e " A e 4“1_ Lok e i

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
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8s (isomer 1)

m:—-

el

2

F5

7

115

#
T * T
5.0 4.5
£2 {ppm)

1 (ppm}



3

&85
52
[=a

7
% 3
£ &

LE T~

T

9Lz

LL .N“ﬂ.
@

Solvent; CDCly

8s (isomer 2)

a

34
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s
£

E-60'T
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0.0
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[Er)
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Pulse Sequence: s2pul
Spectrometer: 100,58
Solvent: CDCl
~ -0
'
AL
d &
)
£
.
8s (isomer 2)
i 1 I
|
X = , N oA - . A wulLA . —

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 T0 60 50 40 30 20 10 0
f1 (ppm}
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240
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Pulse Sequence: s2pul
Spectrometer: 399,97
Solvent: CDCly

NTs

Ph
8t

T i i L
5 & 53 : s¢3
= + =S4 = —a
T T T T T T T
7.5 7.0 6.5 6.0 5.5 50 4.5
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Pulse Sequence: s2pul
Spectrometer: 100,58
Solvent: CDCly
_-NTs
7 T
C o
Ph
Bt
I
[
I
[
I |
" oy ’ . 5 '“ " - 4 i " ..n._ oy - e 1__1 - L
T S T S e S R S S S B e S R S e S
210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 10 30 20 10 0 |
1 {ppm)
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ZRRVAALKLSRERS FER555 BISEIHER FEBEEEIERRR 5

g 53
e e e A e - ST T T T ST N AR . R R A cinieiciniedsiciod aied == Pulse Sequence: s2pul
= e I Spectrometer: 399.97
Solvent: CDCl,
H? Hf

5 H4 HioH?
) 8]

syn-17 anti-17
syn:anti=17:1

b ML u |

3¥ 587 8 9
oo " SR L 5 ¥
= b g8 S=eg 5 2 58
us MU —— MmO =51 ™ ur e
T T T T T T T T T T T T T T T T T T T T T T 1
2.0 9,5 9.0 8.5 80 T.h 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0 -0.5 -1

f1 {ppm)
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Pulse Sequence: s2pul
Spectrometer: 100,58
Solvent: CDCl;
i AL P g
7 IN o |
Q" oPhYy X
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I
I
1
I 1
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T T T T T T T T T T T T T T T T T T T T T T
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vV N Spectrometer: 399.97
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HZ
| P e —
15 5. 40 5.
]
1
g
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oy Lo 1 T i)
cgés 35 ¢ E s =
NSO = == =] [~ — —_—
T T T T T T T T T T T T T T T T T T T T
0.0 9.5 9.0 . 5 8.0 5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2. 2.0 1.5 1.0 0.5 0.0 -0.5 -1
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]
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YRR RES La T gy Pulse Sequence: s2pul
: Spectrometer: 399.97
Solvent: CDClL
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1 23 4 5 6

T py Py o

e 5 & = g 8
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I | | | | \IN | | Spectrometer: 100,58
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phof‘r"p
o7 T{[
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1
1 I 1 11 1
1
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" o g ‘ L i ,
T T T T T T T T T T T T T T T T T T T T T T
210 200 150 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40

f1 (ppm}
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5 4.0 3.5 3.0 2.8 2.0 1.5 1.0
£2 {ppm)
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CO,Me
anti-18
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—— . . .
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bl il T TRgs Ny Pulse Sequence: s2pul
e W Spectrometer: 399.97
Solvent: CDCl:
H7
HE H°
0O
He8 74_/,- »
O~ 0OPh /A
H1
o]
o] Ph
/ | ] [ e
syn-19
I
H?
1
—_—
i e
I 5. 40
1
I
|
L JLl[ '
273456 78
o B | T N
B2 g3 s 3 5 5 2
T T T T T T T T T T T T T T
L0 9.5 9.0 .9 8.0 .9 7.0 .3 6.0 5.5 5.0 1.5 1.0 3.0 2 0.5 0.0 0585 =l
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Pulse Sequence: s2pul
Spectrometer: 100,58
Solvent: CDCly
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/\-T/
07 OPh%

H00, F4

— 161,

- 157. 93

—144. 50

— 138, 64
— 115, 55
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or "—Ph
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T T T T T T T T T T T T T T T T T T T T T T
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i
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0
e
]
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f2 (ppm)

136

f1 (ppm)
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cieicicieied Pulse Sequence: s2pul

R Spectrometer: 399.97
Solvent: CDCly

T?.p HZ2
PhO +EH5
o7 e A

H o
OHS)};Ph

| f //

H H
———
6.2 a1
I
I
|
|
I
e _JJ m A L
1 23450 78
i, 7 g, ¥ i
SERER BEER = =

1.0 9.5 9.0 B.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 1.6 1.0 0.5 0.0 -0.5
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Pulse Sequence: s2pul
Spectrometer: 100.58
Solvent: CDCly

67. 02

3

201. 32
—161. 73

— 157, 86

PhO-7~—P
O"//V L&I

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 B0 0 60 50 40 30 20 10 0 -1
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B e e e S S S g 155 055 0 115 155 05 1 sefeied sied 5 Pulse Sequence: s2pul
e I Spectrometer: 399.97
Solvent: (T

-
=3

2 34
Lifer ) e g
Hade 255 e
NSO N [—E-2—3 -]

= LT =
L0 g

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.
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N LT 1 1 b7
Pulse Sequence: s2pul
Spectrometer: 100,58
Solvent: CDCly
o
0" OPhY
CO,tBu
syn-20
1
1"
I
1
1
ae J - ettt TLi . ity l
T T X T ¥ T T T T T T T T L T ' T T T T T T T T b T b T
210 200 190 180 170 160 150 140 130 120 110 100 90 1] 70 60 50 40 30 20 10 0 -

f1 (ppm)
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0 e 1
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ZZEEEEE
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S o

el e sl el e e ol ol - R

5:i-2

11 e =R e Ee
SEEZZEE EFRHFEE

cicdciedcded
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1.02-T o=

T o

1.49

Pulse Sequence: s2pul
Spectrometer; 399,97
Solvent: CDCl:

f f
558 83 8 5 g
sig =i Ss & - =
T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 .8 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 .5 1.0 0.5 0.0 1.5 -1



201,74

_~187.77

~—161. 28

— 155, 86

— 142, 88

-—139, 63

WO o =] - o
M M7 [*=) [ =1
HEEE ] - &
N | I

WMMH

-—21.08
—14.19

Pulse Sequence: s2pul
Spectrometer: 100.58
Solvent: CDCL

PhOZ’D/\(P
O,_é L\
\

CO,tBu
anti-20

T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T T T T T T T T T T
120 L0 100 90 80 70 60 50 40 30
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i
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148

8

'.._hl- ll_l 'y i
(]
.'.i
it
]
U]
B -
L1
.
of
"
.-
T x T T T X T : T x T : T T T
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Pulse Sequence: s 2pul
Spectrometer: 399,97

Solvent: CDCY,
OPh
~§—0 L
L AL/ VB gl
o | =
A A
[ N
\
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|
P J
AL T T
IR E 2
sSsd = i,
T I T T 1 T T T T ki T I I T T . T 4] T
). 0 0,f 9.0 &, 0 i ] 6,5 G.0 5.0 4.5 1.0 3.0 2. .0 1.5 1.0 0.5 0.0 0.5
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=i F e
HEE Erf Pulse Sequence: s2pul
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Solvent: CDCly
OPh
/440 e dll

LT /i
L= | [ L

Q ' O gr—

\\
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83
I
I
|
1

‘ ! - J L ya— A l_ J_ IJ L l |.

" T % T I - T ' T I T T T g I T ' T ¥ I T 4 T ¥ I T . T = T T - T " T T =
210 200 190 180 170 160 150 140 130 120 110 100 Qi full} 70 60 a0 10 40 20 10 (
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OFh OPh

- T

=5

e P P o o o
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s 1

Pulse Sequence: s2pul
Spectrometer: 600.13
Solvent: CDCl
4
HH9 H
o}
Me

anti-21 :syn-21 :5yn-21'=3:2 : 1

(175 SO —

7889
HON MR A
EZ®8zEx 2=
. =]
— o] 03 0 o=
T T T T T T T T T T T T T T T T
4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0 0.5 -1

f1 (ppm)
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OISR T T-H_ Pulse Sequence: s2pul
Spectrometer: 60013

Solvent; CDCl

SN

0 Mg =~
Lop A @

0. 4l-x Oy pm——m
A

ATy LR Y b #
BR%S CEEE 28 B Z
MmO = = = (=] —_ [
T T T T ¥ T T T T T T T T T T T T T T T T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 L5 10 05 00 0.5 -l

f1 {ppm)
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Pulse Sequence: s2pul
Spectrometer: 10058
Solvent: CDCly
H
-OPhD PhO'-’l"- __.0
--.‘-l /- Me P L. Me
oW o [
syn-21 anti-21
| | |
1
I | ‘ |
|
[ |
I_ J | ‘ ‘ - L Ly | ‘ | I
' I T T T 1 T ) T T =z T . T s T ¥ T : T » T T -5 T i T T v T . T T T } T T 1
210 200 190 150 170 160 150 110 130 120 110 100 90 80 70 60 50 10 30 20 10 0 1

1 {ppm)
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1

]
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: 1

E

-7

f1 {ppm)
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| NN | Spectrometer: 399.97
Solvent: CDCl;
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4. 60

e 0 il i

5 oRE 5 Z k
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T T T T T ! T T T Y T T \ T T T T L T
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Pulse Sequence: s2pul
Spectrometer: 100,58
Solvent: CDCY,
H
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1~ [-Me
0" oPh
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' T T . T

T T T T

30 20 10 0

T
210

T
200

T
190

I
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T
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e Sl N : q p

P W ] g g i Tl I!!: V

Spectrometer: 399.97
Solvent: CDCl;
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OPh -

anti-22

syn-22 : syn-22": anti-22=4:1:1

11.93-T

Py

g% 3
T T T T— ”-; T T T T T T
45 40 35 30 25 20 L5 LO 05 0.0 0.5
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Pulse Sequence: s2pul
Spectrometer: 100,58
Solvent: CDCly

H

-0

~8, TR
S N

I
syn-22 syn-22'

ST

=44, TT

—594.29
——15. 98

—91.

_~158.96
=1

—202. 11
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Pulse Sequence: s2pul
Spectrometer; 399.97
Solvent: CDCly
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= o R | 5, o5
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 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1

f1 f‘ppm)

170



= g 5 ge = E g il
g - & 8 =2 -] 5 Pulse Sequence: s2pul
| | | LY A Spectrometer: 100,58
Solvent: CDCY,
/\,_T_,.-O
A L CO,tBu
o Oéh L\f
syn-24
T T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 a0 20 10 0 -1
f1 (ppm)

171



12 34 5
3 "
= g = =
= 5 L)
_— 4 -
3
2 - o
1 o =
B a°
@ o

0

172

f1 (ppm}



NOESY

0
CO,fBu
O oPh Y
syn-24
[T J L

95 490 &5 8O0 75 7.0 63 60 55 50 45 40 35 30 2.5 4.0

£2 (ppm

173

f1 (ppm)



ERIRVLE SEFFEEES BBGRESD RExm =
"""" & i 5 ciciciei —
: Pulse Sequence: s2pul

R i
e " =Y SHE Spectrometer; 399.97
Solvent: CDCh
He
4 CO,Bu
H 0

H2
anti-24
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Pulse Sequence: s2pul
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anti-24

7
— 157, 81
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Pulse Sequence: s2pul
Spectrometer: 600,13
Solvent: CDCL
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Pulse Sequence: s2pul
Spectrometer: 399.97

Solvent: CDClL
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/ ﬁ» _{\1 q Irlll
o L
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Pulse Sequence: s2pul
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