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SYNTHESIS OF BicycLICc ORTHO ESTERS BY EPOXY ESTER
REARRANGEMENTS AND STUDY OF THEIR RING OPENING REACTIONS

Peter Wipf* and Diana C. Aslan
Department of Chemistry, University of Pittsburgh, Pittsburgh, Pennsylvania 15260

Experimental protocols and spectral characterization for 11b, 11c, 12b, 12c, 29a, 29b, 31a, and 31b; 1H
and 13C NMR spectra for all new compounds.
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4-(1,2-Dimethyl-1-phenethyl-propoxy)-2-methyl-butane-1,2-diol (11b). According to the
procedure described for 11a, oily 11b (0.21 g, 72%) was obtained as a 1:1 mixture of diastereomers
from acetal 9 (0.25 g, 1.0 mmol) and 'PrMgBr (2 M solution in Et,0, 2.0 mL): IR (neat) 3468, 2933,
1718, 1069, 699 cm™; 'H NMR § 7.33-7.19 (m, 5 H), 3.88 (bs, 1 H), 3.69-3.61 (m, 1 H), 3.61-3.58 (m,
1 H), 3.55-3.40 (m, 2 H), 2.90 (b, 1 H), 2.65-2.59 (m, 2 H), 2.00-1.92 (m, 2 H), 1.83-1.76 (m, 2 H),
1.72-1.63 (m, 1 H), 1.24 (s, 3 H), 1.15 (s, 3 H), 0.96-0.90 (m, 6 H);"*C NMR & 142.7, 128.6, 128.4,
125.9, 80.3, 72.8, 70.3, 57.4, 38.1, 38.0, 37.4, 33.7, 29.8, 24.5, 24.4, 19.0, 17.7, 17.2; HRMS (EI)
calcd. for Cy5H,30, (M-C,H,) 251.1654, found 251.1647.

2-Methyl-4-(1-methyl-1,3-diphenyl-propoxy)-butane-1,2-diol (11c). According to the
procedure described for 11a, oily 11c (0.21 g, 63%) was obtained from acetal 9 (0.25 g, 1.0 mmol) and
C,H:MgBr (3 M solution in Et,0, 1.3 mL): IR (neat) 3450, 2928, 1719, 1453 cm™; '"H NMR § 7.45-7.13
(m, 10 H), 3.96-3.73 (m, 2 H), 3.24-3.07 (m, 3 H), 2.93 (bs, 1 H), 2.57-2.50 (m, 2 H), 2.16 (t, J = 8.5
Hz, 2 H), 1.94-1.86 (m, 2 H), 1.71-1.66 (m, 1 H), 1.66 (s, 3 H), 1.28 (s, 3 H); *C NMR § 144.5, 142.2,
128.3, 128.2, 128.2, 127.0, 126.0, 125.7, 78.7, 73.0, 69.1, 59.3, 44.3, 39.8, 30.3, 24.7, 24.5, 23.5;
HRMS (EI) calcd. for C,1H,003 329.2117, found 329.2122.

3,4-Dimethyl-1-phenyl-pentan-3-ol (12b). According to the procedure described for
compound 12a, oily 12b (33 mg, 85%) was obtained from 11b (59 mg, 0.20 mmol), pyridinium
chlorochromate (0.34 g, 1.6 mmol, 8 eq.), 4A molecular sieves (0.30 g) and 3.6 mL (9 eq.) of 0.5 M
solution of piperidinium acetate in benzene: IR (neat) 3462, 2963, 1455, 1373 cm™; 'H NMR § 7.33-
7.20 (m, 5 H), 2.75-2.68 (m, 2 H), 1.81-1.75 (m, 4 H), 1.19 (s, 3 H), 0.97 (d, J = 6.9 Hz, 3 H), 0.96 (d, J
= 6.9 Hz, 3 H);">*C NMR § 142.9, 128.4, 125.8, 74.8, 41.9, 37.1, 30.0, 23.1, 17.6, 17.0; HRMS (EI)
calcd. for Cy3H,5 (M-H,0O) 174.1409, found 174.1408.

2,4-Diphenyl-butan-2-ol (12c). According to the procedure described for compound 12a, oily
12c (36 mg, 80%) was obtained from 11c (66 mg, 0.20 mmol), pyridinium chlorochromate (0.34 g, 1.6
mmol, 8 eq.), 4A molecular sieves (0.30 g) and 3.6 mL (9 eq.) of 0.5 M solution of piperidinium acetate
in benzene: IR (neat) 3448, 2930, 1495, 1446, 699 cm™; *H NMR & 7.52-7.49 (m, 2 H), 7.40 (t, J = 7.7
Hz, 2 H), 7.31-7.25 (m, 3 H), 7.18-7.13 (m, 3 H), 2.74-2.56 (m, 1 H), 2.52-2.40 (m, 1 H), 2.19-2.12 (m,
2 H), 1.80 (bs, 1 H), 1.64 (s, 3 H); *C NMR § 147.6, 142.3, 128.5, 128.4, 126.8, 125.8, 124.9, 74.8,
46.0, 30.6, 30.5; HRMS (EI) calcd. for C1gH150 226.1358, found 226.1353.
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(2,5,5-Trimethyl-2-phenethyl-[1,3]dioxan-4-yl)-methanol (29a). According to the procedure
described for 9, oily 29a (0.22 g, 84%) was obtained from ortho ester 15 (0.25 g, 1.0 mmol) and
CH,;MgBr (3 M solution in Et,O, 1.0 mL, 3.0 mmol, 3 eq.): IR (neat) 3440, 2958, 2871, 1378, 1251,
1131, 1036 cm™; 'H NMR § 7.34-7.19 (m, 5 H), 3.76-3.58 (m, 4 H), 3.26 (d, J = 11.4 Hz, 1 H), 2.64 (,
J=8.6 Hz, 2 H), 2.22-2.08 (m, 2 H), 1.98 (dd, J = 6.9, 10.7 Hz, 1 H), 1.48 (s, 3 H), 1.05 (s, 3 H), 0.80
(s, 3 H); 3C NMR 8 141.9, 128.6, 128.3, 126.0, 100.3, 77.8, 71.7, 61.9, 32.9, 31.4, 30.7, 26.8, 21.7,
18.9; HRMS (EI) calcd. for C1gH»50, 249.1855, found 249.1839.

(5,5-Dimethyl-2-phenethyl-2-phenyl-[1,3]dioxan-4-yl)-methanol (29b). According to the
procedure described for 9, oily 29b (0.26 g, 79%) was obtained as a 3:1 mixture of diastereomers from
ortho ester 15 (0.25 g, 1.0 mmol) and C,H.MgBr (3 M solution in Et,0, 1.0 mL, 3.0 mmol, 3 eq.). Major
isomer: IR (neat) 3426, 2958, 1149, 1124, 1027 cm™; *H NMR & 7.63 (d, J = 8.0 Hz, 2 H), 7.47-7.32
(m, 3 H), 7.28-7.24 (m, 3 H), 7.11 (d, J = 7.5 Hz, 2 H), 3.74-3.64 (m, 3 H), 3.37 (d, J = 11.0 Hz, 1 H),
2.85-2.78 (m, 1 H), 2.55-2.48 (m, 1 H), 2.44-2.35 (m, 2 H), 2.11-2.07(m, 1 H), 1.99 (bs, 1 H), 0.97 (s,
3 H), 0.93 (s, 3 H); *C NMR & 142.5, 141.3, 128.7, 128.4, 128.3, 128.1, 128.0, 127.3, 125.6, 101.3,
78.0, 71.8, 61.9, 34.9, 32.5, 30.1, 22.6, 19.2; HRMS (EIl) calcd. for C,;H,c05; 326.1882, found
326.1875.

(2-Methyl-2-phenethyl-hexahydro-benzo[1,3]dioxin-8a-yl)-methanol (31a). According to
the procedure described for 9, oily 31a (0.17 g, 57%) was obtained from ortho ester 16 (0.27 g, 1.0
mmol) and CH,MgBr (3 M solution in Et,O, 1.0 mL, 3.0 mmol, 3 eq.): IR (neat) 3399, 2933, 1040 cm?;
'H NMR & 7.33-7.17 (m, 5 H), 4.02 (dd, J = 4.6,11.6 Hz, 1 H), 3.89 (dd, J = 5.5, 12.0 Hz, 1 H), 3.74
(dd, J=6.5, 11.7 Hz, 1 H), 3.41 (dd, J = 5.3, 6.2 Hz, 1 H), 2.81 (t, J = 8.6 Hz, 2 H), 2.06-1.31 (m, 12
H), 1.49 (s, 3 H); "*C NMR & 142.5, 128.4, 125.8, 99.2, 75.3, 67.4, 61.0, 43.8, 34.1, 32.3, 30.3, 26.1,
25.8, 22.8, 22.4; HRMS (ElI) calcd. for C15H,60, 290.1882, found 290.1880.

3-Phenyl-propionic acid 2-oxo-cyclohexylmethyl ester (31b). According to the procedure
described for 9, 31b (0.24 g, 68%) was obtained from ortho ester 16 (0.27 g, 1.0 mmol) and C,H.MgBr
(3 M solution in Et,0, 1.0 mL, 3.0 mmol, 3 eq.) as a colorless solid: Mp. 100-101 °C (hexanes); IR
(neat) 3083, 2939, 1447, 1032 cm™; *H NMR § 7.53-7.50 (m, 2 H), 7.41-7.15 (m, 8 H), 4.19 (dd, J =
3.6, 7.8 Hz, 1 H), 3.66 (dd, J = 3.8, 8.1 Hz, 1 H), 3.31, 3.17 (AB of ABX, J,, = 11.7 Hz, J,, = 4.5 Hz,
Jo = 8.7 Hz, 2 H), 2,90 (dt, J = 4.8, 13.2 Hz, 1 H), 2.67 (dt, J = 4.5, 12.9 Hz, 1 H), 2.16-1.93 (m, 4 H),
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1.78-1.28 (m, 8 H);* °C NMR § 144.8, 142.4, 128.5, 128.3, 127.8, 125.6, 99.8, 75.3, 66.7, 65.9, 62.7,
48.2, 34.1, 32.6, 30.0, 25.8, 24.3, 21.5, 15.3; HRMS (El) calcd. for Cy3H,50, 226.1358, found
226.1353.
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.41695
.39259
.36588
.31989
.31329
.28795
.27486
.25009
.20050
.19761
A7714
.16885
.15152
.12710
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NNNNN

oL

J.91649
J.82282
3.80757
3.24299
3.21436
3
3
3
K|

o\
W

HO
HO

.18949
.16064
.13350
.10346
.09767
.06803
.55206
.54458
.52369
.50043
.17481
.14736
.11836
.93835
1.92466
1.91139
1.80331
1.71103
1.69931
1

1

1

1

2.409

3.297
—

1.210
T L

2.477

2.478
—_———
2.036

5.068
0.305
0.334

3.954 _—
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.69022
.66121
.29057
.28487
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ppm

——144

—142

1e8.
-léé5128.
128.

127

\125.
125

[{ANS

30
24

/N

78.
77.
76.
76.
73.
69.

44,
— 39.

24.
23.

.454
.160

300
ey
158
038
965
639

686
413
988
564
040
081

.332

344
776

L3
.677
544
514
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Integral

———
2.3308
——

1.0000

1.0644
1.53930

J.9679

2.0252

eci

HO

yd

ppm

.31174
.238069
.28765
.28456
.27094
.26341
.25878
.21725
.20845
.19403
.18974
.18136
17281
.16288
.15782

.70757
.68064
.67764
.66591
.64976
.79205
.77578
.76453
.76103
.75069
.73392
.60603
.58082
.55598
.53088
.25436
.22960
.18462
.96426
.93974
.91437
.90505
.B9634
.88035
.87304
.85832
.00006
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128.672

—~— 39.652
T 38.335

30.521
-< 30.426
30.297
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Integral

2.1235

1.0000

PE—
1.6145
—he——

1.6752
—
3.2189
— e——

qct

HO

ud

S31

ppm

7.33128

\-7.23859
7.21563
7.19950

2.75025
2.73625
2.72511
2.70388
2.68227
2.67935

1.81297
1.798114
1.78895
1.77838
1.75482

—1.18781
0.98899

=<§EEEO.95611
_\\\\_o.gseas

0.93558
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—142.
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HO

128.
—125.

915

429
781

.516
.091
.668
770

.869
.061

.996

.077

.618
.038
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Integral

8.3284

r———
1.0000
=
1.0499
S —

2.1246

1.0810

3.1702

0.3854
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—
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HO

S33

ppm
7.52080
7.51723
7.49325
7.42304
7.42079
7.
=7.
7.
7.
7.

7N

39684
37149
31049
29355
28783
7.27189
7.24770
7.17678
7.15600
7.12993

.63139
.59984
.49526
.48487
.46249
.18782
.18053
.16972
.15536
.14356
.13359
.12228
.79808
.63815
.60407
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ppm

—147.605

—142 .346

128.459
128.391
——126.756
125.838
124.855

77.559
J 77.135
=~ 76.712
T~ 74.798

—— 46.045
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Integral

4.1517

2.0031

P
2.7767

2.9995
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1.9797
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ppm

.32330

.22666
.20772

.28695

.25394
.23288
.21224
.15922
.13640

.89793
.87240
.94664
.76562
.75082
.73652
.68898
.66277
.63774
.48388
.47510
.46821
.45966
.92762
.91014
.80475
.87810
.86241
.B4037
.B2004
.78875
.77930
.77219
.75132
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3 ppm
3
—172.838
@
o
= ———140.464
o
128.563
128.345
J ———126.353
o —
o
.-oh- =
o
= — 95.583
o] 77.620
o
T 3 % 77.197
= 76.770
1= ® o
= <
o= —— 61.401
T o)
1= —— 49.563
% — 46.871
L—
(=]
1 — — 35.859
_— 31.912
i ——— 30.970
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Integral

2.0454
3.0514

e

1.0000

5.0732

2.5181

2.5311

- —
1.4305
LT
1.4881

ppm
7.32479
7.319414
7.29914
7.28845
7.27614
7.23308
7.21963
7.21160
7.149520

5.31636
5.31068
5.30304
5.29508
5.28946
5.28216
5.27416
5.26813
3.91112
3.89563
3.88436
3.87595
3.86075
3.84456
3.83255

Nm

”

£ —3.81679
3.80367
3.78164
3.74648
2.98532
2.96008
Y2939

2.67629

2.64377
—/—2.62493

2.17851
2.17540
2.15915
2.15122
2.13998
2.13308
2.11214
2
2
1
1
1
1

NN 7l

.10552
.08396
.87043
.95310
.93040
.90756
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S38

ppm

—172.732

Ud

—140.317

128.558

128.363
—T126.383

_/— 77.585
77.159
L 76.736
T 74.883

73.148

~——— §7.037

—— 35.933
- 32.780
—— 30.947
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Integral

2.0548

1.0000

0.9516
0.4303
br———
1.9314
ﬁ_

3.2852

ud

(44
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ppm

7.32166
_,/4::7'31630
£ —7.29502
_——7.27328
7.22478
7.21401

7.20512
7.19823

3.97537
3.93943
3.91267
3.87627
.61104
.00171
.87640
.95000
.82074
.80939
.79737
.72900
.70504
.67818
.65335
.63979
.62433
.61045
.59723
.58717
.58167
.57234
.44079
.30369
.26435
.20119
11218
.99371
.96484
.93790
.92396
.88802 «
.87133 -
.82864
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—172.687
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/128.609
128.

140.518

368

T——126.393

77
77.
77.

70.

/N

56.

43

35
34
K}
K}

22
20
20.

14

AL AN

.926

496
068

367

806

.718

.B59
.494
713
.040

.788
.351

112

.300
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Integral

J

1.0400

0.8569
2.0058

|

l

0.9804

l

—
1.9963
——

—_—
2.0000

D e
3.2403
—

—_—
3.0848
—_———

i

Sl

Y
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S41

ppm

7.37501
7.35102
7.32650
7.31198
7.28715
7.27448
7.24934

T

4.21983
4.19429
4.09642
4.08100

3.85746
3.84026
3.83180
——3.81564

3.77849

—3.43842
N\—3.40174

_//,r-2.95698

2.93556
—\\\_a.gaoaa
2.89954
_~2.29687
2.27764
2.27027

2.26106
2.24028

—1.36492

———0.84060
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—142

—128
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—119
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- 77
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69
66
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37
32
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30.

22.
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.686
437

.293

.608
.976
.550
125
.858
.270

.070

.235
131

.374
121
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Integral

3.5953
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U
0.7254
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—————"/-
0.9992
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2.0282

1.9283
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6.6584
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7
L
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ppm

.30330
.28048
.22790
.21556
.20385

.89571
.88941
.87938
.87283
.23068
.21410
.19561
.17894
.68138
.67482
.64571
.63957
.553990
.55087
.99956
.87425
.84838
.71148
.68485
.66053

.08640
.96988
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36.
31.
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.456

.748
.507
.574

949
765

721
.294

867

.376

483

071
135

248
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Integral ppm
7.29391
~ L :J;ﬁ::7.2seaa
T—— e =7 24634
4.1073 Y =‘§:::7.19319
o - : 7.17005
o)
>
o
N O
[3,]
J

4.40807
4.38997
4.37174

-
1.0065 = 4.35276
TN~ | 4.07044
e 2455554.04992
40000 4.03334
-—\\\—4.01157
2.95688
2.93165
2.90590
2.64304
2.61739
e 2.59233

. S~ e e ————————
S = s
.

2.9521 — —— /2.36687
Y 2.33580
;;;;;;::>_ . /2 31507

.29388

—_— Y 2.23096
1.1331 ’ 2.06069
— %) \1 .84990
%_ — N1 69800

U
/)

1.65802
1.4515 1.62763
1.59795
1.41506
1.37419
1.34240
1.30233
1

.25965
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—210.360

—172.825

—140.478
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TT~—126.285

77 .680
77.258
76.832
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63.317

49,485

42.061

39 .400

30.971
27.671
24.708
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Integral

K

4.317

0.521

1.526

—
2.000

0.600
2.525

1.046

|

|

10.040

.
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|
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ppm

7.30573
7.27865
7.25685
7.21248

0]

Ud

7.20215
7.19363
7.17739

AN

4.16290
4.14284
3.97576
3.95444
3.94550
3.91838
3.90912
3.89402
3.88501
2.96798
2.94266
2.91672
2.74235
2.72746
2.65070
2.64539
2.62395
2.61919

H\M

M

2.58980
2.59438
\2 48430
2.47014
1.80529
;iéégzi'7a431
1.76794
=——1.70542
_\\\\~1.68147
1.66065
1.62686
1.58736
1.56504
1.49616
1 4gnon
1.43435
1.42105
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172
172

140

.981

.918
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.708
.487
.502

.836
.421
.004

.973
.782
.221
.055
.283
.3

.667
.615
.075
.377
.734
473
.753
.563
.99
.454
.821
.860
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7
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1.0212
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1.9712
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2.2024
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ppm

NP MDD ND LMD WWWDH DD S AN

.32306
.31803
.29888
.27487
.25694
.23461
.22393
.21891
.18524
. 18626
.17262

.29840
.28340
.26077
.24555
.05093
.02750
.51627
.49842
.47718
.88070
.86236
.85516
.84999
.84018
.82337
.20404
.18722
.17690
17210
.16420
. 14651
.89787
.80032
.78188
.74072
.73078
.69710
.68701
.67579
.66518
.65399
.61038
.538bn
.37123
.32853
.31377
.24598
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38.
.282

.807
.787
.869
.243
.966

.840

.475
.354
.788

.538

.065
.555
77.
76.
.820

132
707

.969

4380
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Integral

0.8820
1.3742

0.4511
1.5930
TN

0.4864

———————
1.0000
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—_
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ppm
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= —7.27187
7.23886
7.23043
7.21495
7.49550
7.19124

3.76003
3.75083
3.73174
3.72258
3.65904
3.65294
3.64376
3.62123

-<5EEEa.51452
3.60346
3.56576

A2 57607

-W\\\_3.27ee4
3.24070

2.67024
:5¢ﬁ::2.54074
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—141
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32
K}
30
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—_—
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|

45.

.941

.555
.338
.029
.533

.318

475
.750
.520
.097
.674
.668

.864

128

.891
.436
.669
26.

737
.942

774

.153
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Current Data Parameters

NAME da-pi4-x4
EXPNO 1
COTRe2DRBNER T IERBSICCR e RS S 8I2LNRILQRE82888 PN !
e B2 T828 8o~ X R R R R R N I I D -
geeIysmnaans =9 SOOORNNEYOMOMIDIDNIDNY IMMNOSO Q0o an  F2- Acguisition Parameters
[ N N A R S T U U L N COOOOOOMOOOMOMOMEOMMAUNAUNNUNAUAUNNNAUNANAUN "0 0000
Date_ 500000
(s SR 2
. fl INSTAUM spect
PROBHD 5 mm TXI 13C
PULPROG 20
10 32768
SOLVENT COC13
NS 8
DS 0
SWH 7507 .507 Hz
OH FIDRES 0.229111 Hz
AQ 2.1823988 sec
O 4 AG 35.9
DW 66.600 usec
Ph (¢ DE 6.00 usec
TE 290.0 K
Di 12.00000000 sec
29b P1 19.20 usec
DE 6.00 usec
SFO1 500.41330008 MHz
NUC1 1H
PL1 -1.00 dB
F2 - Processing parameters
SI 16384
SF \moo.»moooww MHz
WOW EM
5SB . 0
ﬁ iy LB 0.40 Hz
1 6B 0
pPC 1.00
iD NMR plot parameters
f CX 20.00 cm
FiP 8.000 ppm
- fofcufm{w]m)cu m|m) fcu Mm_u Aom»mwu Hz
[AC=3 3 1" 218 bud i o] TV} D . m
HERSEE || 2 5.00 e
Slwl-lolwinio —l=lie PPMCM 0.40000 ppm/cI
_l......_.._._..4|14.._._..._..._..4.__..._........._....._.:q___.._..__._..4.._._ HZCM 200.05200 Hz/cm
ppm 7 6 5 4 3 2 1
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CTUON~"ODODIDNO DY WO TCTOW M@ NWOMYT N O
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a d¥Foamnauaauun oo NMRMNNKNMNWOO MMMM Q-
29b
1
i
H
|
L 1 . 5 Y ' | ¥
! /
! | | '
=
3 g
4 o
- .
S -
q---—-d--<--_--_—---_-—-_--u-———d--—--—-ﬂ-——-uu-d-—----_d--ﬁJ—
ppm 180 160 140 120 100 80 60 40 20

Current Data Parameters

NAME da-pii-x4
EXPNO 2
PROCNO |

F2 - Acguisition Parameters
Date_ 500000
Time 10.46
INSTRUM spect
PROBHD 5 mm TXI 43C
PULPROG ci3wonoe

i) 32768
SOLVENT CDC13

NS 611

DS 2

SWH 32679.738 Hz
FIDRES 0.837306 Hz
AG 0.5014004 sec
A6 32768

bl 45.300 usec
DE 6.00 usec
TE 290.0 K
D3 0.00400000 sec
PLi2 42.00 dB
D4 12.00000000 sec
CPDPRG2 waltzi6
PCPD2 100.00 usec
SFO2 500.4325006 MHz
Nuc2 1H

PL2 420.00 dB
P 8.50 usec
DE 6.00 usec
SFO1 125.7715724 MHz
NUC1 13C

PLY 3.00 dB

F2 - Processing parameters

SI 6192
SF 125.7577887
WDW EM
558 0
LB 4.00
B 0
PC 1.00

1D NMR plot parameters

CX 20.00
FipP 200.000
Fi 25151 .56
Fep 0.000
F2 0.00
PPMCM 10.00000
HZCM 1257 .57768

MHz

Hz

cn
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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Integral

10.474

1.000

2.129

3.292

2.323

4.388

/

2.245

2.234

o¢

ud

HO

HO

ud

ppm

!

0

(=]

.42901
.42380
.41664
.40733
.30120
.29605
.27848
.27284
.25332
.18736
.13435
.13044
2412
.11575
.10781
.09376
.65743
.63214
.60781
.60038
.57459
.20842
.20343
.19774
.18224
.18726
.15200
.13384
.13011
.09942
.70175
.68381
.66881
.66024
.65110
.63376
.16898
.15084
.14288
.13352
.10458
.86114
.80225
77906
.48873
.45525
.43099
.39855
.23916
.21504
.18398
.15974

.88423
.9b431
.95534
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.416
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432
an

.404

.745
.508
.210
.536
112
.689
.238
.817

135
.036
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ppm
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7.30297
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24090

S

5.30628

.04256
.02723
.00401
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.80807
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.06062
.04684
.03753
.02675
.01503
.00451
.98894
.60841
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.58164
.56641
.55339
.52717
51412
.49317
.47989
.47014
.38720
.36898
1.30823
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Integral

1.1362

4.4906

l

0.6800

|

0.6830

|

0.6911
0.7053

l

2.7853

5.7809

HO

S59

ppm

.52916
.52452
.50088

7

7

7

7.41041
7.38715
7.36153
7.328609
7.30536
7.28082
7.27177
7.26108
7.23707
7.22052
7.21322
7.16956
7.16253
7.14533

4.21689
.20493
.17882
.16679
.68853
.67745
.65042
.63941
.29645
.28177
. 19699
.16883
.15857
.12693
.11166
.08531
.06880
.01424
.99784
.97200
.85675
.73170
.58441
.55144
.53937
.51038
.49855
.46684
.44882
.43419
.42074

.40590
2AR3D

SRR R R R e e e = OO OD DWW WWWWWWeowa & o

20N

e b el e i



O?F

W

WMMWMWMW

qie

ud

HO

N /N

TV

ppm

77
77
76
75

66
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.585
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.765
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Current Data Parameters

NAME p-142-4m
EXPNOD i
NWOWOOWOTOTODAUASTOCDMTMMES M O
CNRE LN BN OB SE eI N el BI8 IS8R IgBRIgR Y  PROCND 1
NN WO O - OMN~NQ DN SO " S OOOLSTOOEOAMNSNOAUCSTTOMAOAINDDO—WON-MTIDDO .
RN R EP R R R RIS RS LR - P F R RS R RS s
WAHA'.QN.J.?_EDWQWJJJ 55.5.3JJJ1“5.4”4“31~3 . [ F2 - Acquisition Parameters
T oo e D S o N A S o A 55555555333333322222 21.1.1.1.1.1.1.1.1..11.1.1111.

Date_ 500000
%,J%—Z Z&:\&. Time 14.59
INSTRUM spect

PROBHD 5 mm TXI 43C

/
%
~
/

PULPROG 29
1D 32768
SOLVENT CDC13
NS 8
DS 0
SWH 7507.507 Hz
FIDRES 0.229111 Hz
& OH AG 2.1823988 sec
RG 20.2
I& DK 66.600 usec
\\///Huw:,nu DE 6.00 usec
Ph 32 TE 290.0 K
D1 12.00000000 sec
P1 9.00 usec
DE 6.00 usec
SFO1 500.1330008 MHz
NUCA iH
PLA 0.00 dB
F2 - Processing parameters
SI : 16384
SF ,500.1300073 MHz
WOW EM
558 - 0
LB 0.40 Hz
i 6B 0
PC 1.00
4D NMR plot parameters
1 . CX 20.00 cm
FiP 8.000 ppm
« F1 4001.04 Hz
T m % ﬁ m m m o FopP 0.000 ppm
g olo|w —|e o w F2 0.00 Hz
& wlm|m ol Y 10 PPMCM 0.40000 ppm/ci
[ T T T I T T T T ¥ T T T T T T T 7 i ¥ 1 ! v ' | ¢ M T I v ' L] HZCM 200.05200 Hz/cm
opm 7 & 5 4 3 2 i
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ppm

OH

142.66

141.97

132.92
128.51

128.42

128.32

127.49
126.43
125.99

118.50

T OMaON OMmMmCAd
r~MANONO DM MNS
QA - W0 -
v L3V SVl o V]

ppm 180

160

140

120

T

100

80

40

Current Data Parameters

NAME d-142-4m
EXPNO 2
PROCNOD 1

F2 - Acquisition Parameters
Date_ 500000
Time 16.16
INSTRUM spect
PROBHD 5 mm TXI 13C
PULPROG ci3wonoe

10 32768
SOLVENT CDC13

NS 159

DS 2

SWH 32679.738 Hz
FIDRES 0.897306 Hz
AQ 0.5014004 sec
AG 32768

DW 15.300 usec
DE 6.00 usec
TE 290.0 K
D3 0.00100000 sec
PL12 6.00 dB
D1 12.00000000 sec
CPDPRG2 waltzi6
PCPD2 100.00 usec
SF02 500.1325006 MHz
Nuc2 1H

pL2 120.00 dB
P1 12.50 uset
DE 6.00 usec
SFO1 125.7715724 MHz
NUC1 13C

PL1 -6.00 dB
F2 - Processing parameters
SI 8192

SF 125.7577847 MHz
WDW EM

5sB 0

LB 4.00 Hz
6B 0

PC 1.00

iD NMR plot parameters

CX 20.00 cm
Fip 200.000 ppm
F1 25151.56 Hz
FeP 0.000 ppm
F2 0.00 Hz
PPMCM 10.00000 ppm/cm

HZCM 1257.57788 Hz/cm



wdd

llllllllllllllllllllllIlllllllllll

c € 4 S 9 L 8 6 oF
lllllllIllllllllllllllllllllllllllllllllllllllllll

.ll_llllllillllllllllllllllllllil

¥

0

S63

Integral ppm

pZL

7.58392
7.57938
7.55514
7.51350
7 .50666
7.48909
7.46282
7.39740
7.39312
7.37510
7.35376
7.32880
7.28295
7.25937
7.23355
7.20858
5.71069
5.68933
5.68368
5.68122
5.66028
5.29843
5.25414
5.24817
5.22204

2.85130
2.83095
2.81380
2.80643
2.78000
2.69086
- 2.66191
2.7559 2.64545
1.4098 : = —2.61640
1.4291 —2.45933
3.7400 . m——2.30995
2.28033
2.27511
2.26347
2.24902
2.23693
2.226688

- B 2.21626
-\\\\_1.41047
1.02640

N.

4.2699
=
5.8997
--———\

-
N\

—_—
1.0000
————

e
2.4885
D— .

J
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812
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128.659
128.557

MaN

=—126.925
126.016
125.600
120.197

oy 08 08 O?I O?F
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pebters

i

77
77
77
76

48
44

30

.850
.426
.003
.034

.000
.949

.274



