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2a—H NMR (300 MHz, CDCls, 25 °C)
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2a - 13C {tH} NMR (75 MHz, CDCl, 25 °C) H
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2b - *H NMR (300 MHz, CDCls, 25 °C)
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2b — 13C {1H} NMR (75 MHz, CDCls, 25 °C)
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2¢ — H NMR (400 MHz, CDCls, 25 °C)
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2¢ — 13C {1H} NMR (100 MHz, CDCls, 25 °C) H  CH,
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2d - *H NMR (400 MHz, CDCls, 25 °C)
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2d — 13C {1H} NMR (100 MHz, CDCls, 25 °C)
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3a—1HNMR (300 MHz, CDCls, 25 °C)
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3a—13C {*H} NMR (75 MHz, CDCls, 25 °C) Br
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3b —*H NMR (300 MHz, CDCls, 25 °C)
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3b — 13C {1H} NMR (75 MHz, CDCls, 25 °C)
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4a - HNMR (500 MHz, CDCls, 25 °C)

980
/80
680
LZ'L
L)
6C'L
oe't
LEL
€e'L
€e'l
Se'L
o9e’L
8L
6L
er'L
vyl
L
FAZS
6yl
€Ll
viL
9L
LL)
641
6¥'C
1444
ocy
Ly

16’9
62'L
6C'L
0e's
ce'l
ce'lL
ee'L
veL
9e'L
FASYA
8e'L
8e'.L
6e'L
oL
9’8
28
8C'8
8C'8

U

)

n-octyl

4a

> 20

=09

+ 28

= 1.0

-1.0

0.0

1.0

20

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

14



4a - 1°C {H} NMR (125 MHz, CDCls, 25 °C)
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4b —*H NMR (500 MHz, CDCls, 25 °C)
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4b - 13C {1H} NMR (125 MHz, CDCls, 25 °C)
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4c —H NMR (500 MHz, CDCls, 25 °C)
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4c —3C {*H} NMR (125 MHz, CDCls, 25 °C) H
9
88 2 22828383888 3 < P N
T o 8 dgeNEYgLEYee < 3
- - = S ¥ = - =¥ = ¥~ ¥ = ¥ ~r ~
) 4c
|
! [
|
|
|
| |
ey s Jm o mm‘n J I e -y AP A, Ln‘ "
I\\‘\H\‘\I\\|\\\\‘\\\\|\\\\|\\\\‘\\I\|\\I\‘\\\\‘\\I\‘I\\\‘I\\\‘I\\I‘I\\\‘\\\I‘\\\I‘\\\\‘\\\\‘\I\\‘\\\\‘\
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

19



4d —*H NMR (300 MHz, CDCl, 25 °C)
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4d - 13C {1H} NMR (75 MHz, CDCls, 25 °C)
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4e — TH NMR (500 MHz, CDCls, 25 °C)
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4e — 13C {H} NMR (125 MHz, CDCls, 25 °C)
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4f —*H NMR (500 MHz, CDCls, 25 °C)
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4f = 13C {1H} NMR (75 MHz, CDCls, 25 °C)
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4g - H NMR (500 MHz, CDCls, 25 °C)
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4g - 13C {1H} NMR (125 MHz, CDCls, 25 °C)
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4h —*H NMR (300 MHz, CDCl, 25 °C)
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4h —13C {1H} NMR (75 MHz, CDCls, 25 °C)
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4i —H NMR (300 MHz, CDCls, 25 °C)
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4i ~13C {1H} NMR (75 MHz, CDCls, 25 °C)
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4j — H NMR (300 MHz, CDCls, 25 °C)
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4j = 13C {H} NMR (75 MHz, CDCls, 25 °C)
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4k —*H NMR (500 MHz, CDCls, 25 °C)
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4k — 13C {*H} NMR (125 MHz, CDCl, 25 °C)
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4] — H NMR (500 MHz, CDCls, 25 °C)
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41 = 13C {H} NMR (125 MHz, CDCl, 25 °C)
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4m —H NMR (300 MHz, CDCls, 25 °C)
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4m - 3C {*H} NMR (75 MHz, CDCls, 25 °C)
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4n —H NMR (300 MHz, CDCls, 25 °C)
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4n = 13C {1H} NMR (75 MHz, CDCls, 25 °C)
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Br

40 — H NMR (300 MHz, CDCls, 25 °C)
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40 - 3C {1H} NMR (75 MHz, CDCls, 25 °C) Br.  CH,
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4p — 'H NMR (300 MHz, CDCl, 25 °C)

T8¢
c0'c
¢0¢
€0'¢C
Sg0'¢
90'¢
L0¢C
10¢C
80°C
80°¢
60c
oL¢
0Lc
LL'e
Le
[4 %4
€1C
vie
Gl'c
gL¢
69°€
cl'e
cl'e
cl'e
v.Le
vl'€
Gl'€
1€
68'C
16'€
[4oR>
[4SR>
ve'e
v6'€
re'c
96°€
gL'y
9Ly
8Ly
Be¥
oey
LY
[4 584
(%904
rey
seEY
A4
(44
€Sy
9S'v
85y
Gc'L
8C'L

B2

—

Qv‘__o\
Qv‘__on

- 1.0¢

1.0z

- 1.0¢

Fe
| 100

F 1.0

4.00

4.50

7.50

8.00

ol

Py

= 0.97

150 140 130 120 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0 -2.0 -3.0

16.0
ppm

44



4p —13C {1H} NMR (75 MHz, CDCls, 25 °C) Br.  CH,
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4q - "H NMR (300 MHz, CDCl, 25 °C)
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4q — 13C {'H} NMR (75 MHz, CDCls, 25 °C)
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| = *H NMR (300 MHz, CDCls, 25 °C)
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| - 13C {H} NMR (75 MHz, CDCls, 25 °C)
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