
J. Org. Chem., 1997, 62(21), 7310-7318, DOI:10.1021/jo970877p

Terms & Conditions
Electronic Supporting Information files are available without a subscription to ACS Web Editions. The American Chemical
Society holds a copyright ownership interest in any copyrightable Supporting Information. Files available from the ACS
website may be downloaded for personal use only. Users are not otherwise permitted to reproduce, republish,
redistribute, or sell any Supporting Information from the ACS website, either in whole or in part, in either machine-
readable form or any other form without permission from the American Chemical Society. For permission to reproduce,
republish and redistribute this material, requesters must process their own requests via the RightsLink permission
system. Information about how to use the RightsLink permission system can be found at
http://pubs.acs.org/page/copyright/permissions.html

Copyright © 1997 American Chemical Society

http://dx.doi.org/10.1021/issn.0022-3263
http://dx.doi.org/10.1021/jo970877p
http://pubs.acs.org/page/copyright/permissions.html
http://pubs.acs.org/


/

1'

's V

5b V

-- 0

'D

co
m)

e.'

358.58
365.70
373.58
494.29
635.36
657.11

1237.08
1244.17
1251.29
1259.15
1621.33

C,

C,
U,

1.194
1 .218
1.244
1.64.7
2.117
2.189
4.122
4.145
4.169
4.195
5.402

6 4 2 0 PPM10

C1
=0

T0

0

8

-1 -1 ----l --.-I -- T



o"

co,
C'J

c.)

[I

( 1"

10 8

10b

360.21
367.34
374.45
470.90
488.47
590.04
597.93
619.95
633.09
727.96

1238.42
j245.54
1252.64
1259.75

1.200
1.224

.247
1.569
1.627
1.966
1.992
2.065
2.109
2.425
4.126
4.150
4.174
4.197

<0

C11

cl

CO

6 4 2 0 PPM



118

C,

0

- - - - - * - -----.

c~ ct~
('4

0 ~
~ (1)
('4

to

Lli

C>,

27-3.45
280.81
341 .55
348.70
355.80

543.11
50.40
557.78
565.09
768.19
775.56
787.56

1209.11
1212.78
1216.86
1219-81
1224.15
1226.93
1231 .22
1234.13
1238.44
1241.94
1409.89
1439.59
1492.49
.1508.41
1661.39
1695.83

6
10 8

- ~~~1 - ~1~- ~ I

4 2 0 PPM

.910
.935

1.137
1.161
1,185
1.809
1,833
1.858
1.882
2.556
2.583
2.623
4.027
4.039
4.053
4.063
4.077
4.087
4.101
4.111
4.125
4.137
4.696
4.795
4,971
5.024
5.534
5.649



3 13.Z4 1.043
1 . 63 1 . '04

368591 1.228

597.45 1.990
603.27 2.o09604.58 2.013
610.60 2.033 2

0617.92 2.058
868.09 C.891 .
869.70 2.897
885.98 2.951

1242.09 4. 1j .
1249.18 4.161

. 1256.25 4.184 O
1263.45 4.208 01549,16 5.160
1552.88 5.172
1556.53 5.1&4

LOS
C.9

C,

C,

0 
. CC) .

I I IC I II I II I II I I.

8 6 4 2 0 PPM

-

W



r.-

E, Ph ')1E E

16a8

('a

8

I I -- I - - -- - I I I I I I ~ I

C

- a-00 0

co

a

347.70
340.50
333. 40
.772.10

.779.43
949.28

1127.48
1145.99
1171 .61
1190.04
1507.90
1524.74
1547.72
1548.50
1576.46
1578.49
'666.34
.700.84

2169.32
2191.05
2197.92

1.158
1.134
1.110
2.571
2.596
3.162
3.755
3.817
3.902
3.964
5.023
5.079
5.155
5.158
5.251
5.258
5.550
5.665
.7.226
7.298
7.321

6 4 210

CDl

r_-a.

0 PPM
I

" - - , - a



EW'4
'4.

Ph
a)
C0

Nv
0>

c.,

Nm

wD
Cl)

-~ -I

10 8 4

o
Ny

C>

376.54
383.66
390.77
965.16
967.18
969.38
971.48

1027.69
1029.61
1031.59
1033.51
1259.88
1267.00
1274.12
1281.24
1809.16
1811.34
1813.41
2174.24
2207.38
2226.34
2235.82

1.254
1.278
1.302
3.216
3.222
3.230
3.23.7
3.424
3.430
3.437
3.443
4.198
4.221
4.245
4.269
6.028
6.035
6.042
7.245
7.355
7.418
7.450

1 1 I

0 PPM

-1

10 4 2



FECO2Me

/ 34

,4*35~

86
86

17a 108
120
120
121
122
1 23
149
150
166
16'
1.70
185
185

OO

m) U) ( m

C)l

O
o

.. t C)

0)
U) 

M t

-~ - ~~~~~ ~ I I - I ~~ ~~1 T I -

337. 0.7
4.16

1.12
1 . 12
1.12

5.94
5.06
8.67
5.82
5.75
6.48
3.02
8.43
9.48
'2.94
3.83
2.04
3.45

1.146
1 -170
2.477
2.502
2.868
2. 8.70
3.617
4.014
4. 6
4.050
4.083
4. 118
4 . 973
5.024
5.561
S 5.572
5.675
6.16?
p,174

'"
0.
Co

0b

6 4 2 P8 0 PPM2



17b

C,

CO
I,.*

351.61
358.74
365.85
935.12
937.47
939.78
957.52
959.64
961.74

1102.80
1233.76
1240.87
1247.98
1255.11
1968.71

*1.171
1.195
1.219
3.116
3.123
3.131
3.190
3.197
3.204
3.674
4.111
4.134
4.158
4.182
6.560

(D F' f f'A

SUNiT~ 1~W~2~flWb ~ *

W)

co

C>,

In
CV)

LO

0

U)

1')
- 1

I

I I



QAc
EE

148

C',

C>
cm

oi ,

CD a, C') a,

320.39327.64

334 .6.7c;75,.10
751 .95

759.29
772.92

1188.81
1192.53
1199.68
1204.20
1206.79
1211.27
1218.51
1222.16
1280.61
1460.25
1477.17
1486.47
1494.75
1511 .46
1512.73
1641.04
1668.16

1 .00/
1.091
1 .114
1.9152.504
2.529
2.5.74

3.960
3.972
3,996
4.011
4.019
4.034
4.059
4.071
4.265
4.864
4.920
4.951
4.979
5.034
5.039
5.466
5.556

o

8 6 4 2 0 PPM

I.. .~ ~ ~ -



LO

EE

14b

-OAc

co

c'J

U)

I-
C',

o

351 .78

306.04

606-7b
884. 0,
894 - 15

1233.44
1240.59
1247.71
1254.80
1362.63
1654.06

1 , 1 1

v471 .219

.'78
4.108
4.1.
4 . 1,16
4. J 79

4. 539
5509

0
00Z

0

C,

10 0 PPM8 6 4



NO

OH
E() E

15a

(0
C.)

U)
C.)

C.'l

0)
0)

0

0
0

V')

CD

On

C0)

0n

CD
I.-

8 6 4 2

,4e- . 8

789. 53
81-.14
11b 9..79
1220.17
1227.25
1236.27
1243.41
1452.45
1503.10
1504.13
1528.7.7
1669.67
1696.75

11.55

4 . 1 38S.6c4 .

4 .088

4.118
4.141
4.838
5.007

5.092

.652

,Z1

0

C)

0 PPM F



15b

C.,

fl- "J

(

If

f

'~1

C., / 'I

(
354.06

361.18
368.31
737.27
884.08
886.99
894.68

1228.76
1234.26
1230.0.7
1230.07
1230.0,7
1241.38
1248.50
1255.63
1630.13
1635.40

1.203
1 . 227
2.456
2.945
2.955
2.981
4.094
4.112
4.098
4.098
4.098
4.136
4.160
4.184
5.4 31
5.449

C)
0l

0o

C0

I I ~ I I I I I I I I

10 8 6 4 2 0 PPM

I



E, E

12a

287.53
294.29
355.27
362.42
369.56
594.03
608.12
785.68
806.63

1223.06
1255.40
1412.10
1413.08
1457.92
1458.94
1459.95
1504.91
1525.24
1674.43
1708.62

8 6 4 2 0 PPM

.ow anaa m w .W-- wZ.A W o -..- r

.958
.980

1.183
1.20.7
1 .231
1.9.79
2.026
2.618
2.68.7
4.075
4.183
4.705
4.708
4.858
4.861
4 864
5.014
5.082
5.579
8.694

I.-

I-

'4. CD
m)
In)

N
0D

w

N

C>

M

'a

10

U-)
0

r-,-



C.,

0)
.4.

4.

4.

(

Cu
0)

C.)

Cu
I.-

12b

296.2.7
304.69

3 8- 18'
358.74
364.30
3.72 - 93
671.06
690.23
869.7
877. 37
877.37

879.23
881 .02
882.71

123.7.01

1238.64
1244.12
1245.72
1251.25
1252.83

1258,37
1259.97
1542.28
1544.15 5
1545.84 5
1547.59, 5

8
"'II I

6
I I I I

4
"'II

2 0 PPM

987
1 .015

1 .190
I 195

.23
,29

1.242

2.299

2,898

2.923
2.923
2.929

2.935
2.941
4.121
4.12.7
4.145
4.150
4.169
4.174
4.193
.198
.139
.145
.151
.456

C.,
Lo

II"

.

(o
Go

4P~l

i



13a
LO

co
a

0)

C)

C)
It

00

M0

U)l

N~

I)

m
316.91

361.80
368.95
3.76.02
815.88
817.23
838.95
846.41

1241.38
1248.47
1255.63
1262.69
1385.69
1384.02
14 7 .r

14.77.06

14.7.7.06
1509.16
1524.65
1526.71
1684.04
1711 03

1.055
1.205
1.229
1.252
2.717
2.722
2.794
2.819
4.135
4.158
4.182
4.206
4.615
4.610
4.621

4.920

4.920
5.02.7
5.078
5.06(ri
5.609
5.699

8 6 4 2 0 PPM

0)

co

0

C)

0o
0O

LO,-:

10

w*,-, 'WON



- ~

13b

9 8 7 6 5 ,4

f\66 in -
V) r- 0
00 V)

3

I',

lI*1

2

L--



E E

19a

a

e)a
a
1-

C
- (%l

e
337.52

344.96
351 .88
768.79
776.08
828.62

1195.40
1206.01
1217.09
1224.02
1235.11
1473.95
1510,83
1532.21
1544.15
1561.64
1667. 10
1693.94
1847.7.7
1876.37

a*
*

*

C4

8 6 4 2 0 PPM

4A

1.124
1.149
1 .172
2.560
2.585
2.760
3.982
4.017
4.054
4.077
4.114
4.909
5 032
5.103
5.143
5.202
5.553
5.642
6.155
6.250

U)a
*a

I'-40
(9a

6 ob-fto & ..-



EAl
190

8 6 4 2 0 PPM

350. 9,
350. 0,.

.7R9.d Ic7- 40

791.3

.793.1 Ic

.795.0'
845.55
846.97
848.34

'225.70
12 2 9.36
1233.19
1236.44
1240.42
1243.55
1247.56
1250.78
1254.71
1258.30
1461.19
1462.00
1462.65
1465.08
1720.58
1725.48
1730.47
1734. 4 3
182.7.26
1829-23
1831.11
183,7.15
1839.07
1841 .01

0o

Go
C>.

1 .169
1.192
1 . -,R,

2.635

648
2-816

2.825
4.082
4.095
4.10.7
4.118
4.131
4.142
4
4.166
4.1,79
4.191
4. 86.7
4.870
4.872
4.880
5.731
5.747
5.764
5.77.7
6.086
6.093
6.099
6.119
6.126
0.132

r'-

to
LO

fv~

4.
e-a

o- 0

'4.
0

LO
(D

0-

10

'. , 'm VA6wA*.l4i4ift



O Ph

20a

c

CM

oGo
Go C

4 N C9CMD

OC

C',
* M'

444.51
503.85

1093.73
1110.22
1211.02
1426.25
1460.16

oo.77
1540.11
1665.98
1693.50
1693.50
1727.72
1754.17
2169.46
2179.93
2200.36

8 6 4 2 0 PPM

1.481
1.678
3.644
3.699
4.035
4.752
4.865
5.000
5.131
5.551
5.643
5.643
5.757
5.845
7.229
7.263
7*332

10



O Ph

N 20b

I,

('o

'o

co

LA

0

Ln

494. 58
527.27

1205.89
1231 .51
1283.26
1307.38
1587.80
1634.21
2198.54
2209.39
2235.14
2244.75

1.648
1.756
4.018
4-'103
4.276
4.356
5.290
5.445
7.325
7.362
7.447
7.479

6 4 2 0

O0

PPM



E, E

68

-41

o Ua
0C9

, N

0

c.,
a,

cm
Nv
Go

CD
m

8 6 4 2

341.11
348.21
355.38
469.15

532.68
549.85
576-54
597.78

785.12
1216.71
1223.86
1229.33
1236.43
1391.51
1425.63
1450.18
1484.44
1688.54
1715. 83

365.08

378.55

0 PPM1

1.136
1. 159
1.183
1.562

1 . 7.74
1.831
S. 920

I .991
2.615
4.053
4. 076
4.095
4.118
4.635
4.748
4.830
4.944
5.624
5.715

1.216
1 . A.

O0
0

r-



6b
0)

UW)

.,,~ ,. 2'

0

C"

0,-

8 6

rsl

U)
C'.'

r

4

to

0
C'j
U)

00

C,

(oI

2

356.55
363.69
370.82
473.20
484.50
517.59
600.79
611.35
641.29
653.26
784.14
101.38

1228.95
1251 .58
1664.73
1666.117

0 PPM

- .. - 4

1418&
J.211
1.235
1.576
1 .614
1 .724

2001
2.037
2.136
2-176
2.612
3.670
4.095
4.170
5.547
5.552

0o

.1



Br

18a

0O

C9)

N
C9)

Nm
m

I-

c~J

0
a

0)
to)

U)

o

8 6 4 2

344 .51
351 .62

914.,4
914880

1223.1 H
1226..72
123.7.56
1244.71
1502.50
1513.80
1650.4 3
1652.04
16830

0 PPM

1,147
, cn

3,045
3. 047
4.074
4.086
4.122
4.14b
5.005 0

5.042
5.497

0 3
5.503
5,06

C
C

IOD
OD

CD



U I

Ph
21a

1 I

10 8

o o
o o

0

0
a,

0)

1 1

6 4

a)

a

I--
OD

526.27
1166,75
1430.3.7
1437.02
1472.21
1498.45
1555.25
1578.21
1593.92
1595.34
1766.96
1801.09
2184.46
2202.63
2205.18
2209 450

K

(

1 11 1

2 0 PPM

1.753
3.886
4.764
4.786
4.904
4.991
5.18C
5.257
5.309
5.314
5.885
5.999
7.276
7.337
7.34!
7 360

I

r

Zbh

C

C

0

RL

,q

S 0-

S -j

-P.

1I


