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Nootkatane Derivatives
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The '°C and 'H NMR spectra of thujopsa-
none oxime, 7-halo-7-nitrosothujopsanes,

EXPERIMENTAL

All reactions were carried out in the usual
manner. The compounds were purified by
column chromatography, using silica gel and
light petroleum-ethyl acetate mixtures as
eluent. Compound 13 was prepared by tosy-
lation of 2, and reduction with LiAIH, then
gave L. Oximes 4, 5. 9 and 10 were prepared
by reaction of the known ketones 3' and 8!
respectively, with hydroxylamine. Com-
pounds 6, 11 and 12 were synthesized by
chlorination of the corresponding oximes
with chlorine and 7 and 22 by bromination of

and spectral width 25 kHz. Corresponding
data for 'H were pulse width 12.6 ps, acquisi-
tion time 4.1 s, flip angle 10° and spectral
width 4000 Hz.

RESULTS AND DISCUSSION

The structures of the compounds are defined
in Fig. 1 and Table 1.

The !'3C chemical shifts are given in Table
2; Tables 3 and 4 only show pertinent hydro-

Table 1. Compounds studied

nootkat-1-one oxime and 1-chloro-1- the corrésPoflding OXim?S with . N-
nitrosonootkatane are reported. bro.mosuccmlmlde and bromine, respectively. No R, R, No R, R,
Oxime 14 was prepared from 20° as 1 H H 11 cl NO
key worps '3C NMR  'H NMR Thujop- described above and 15 by chlorination of 14 2 H OH 12 NO cl
sanes Nootkatanes with chlorine. Compound 19 resulted from 3 =0 13 H OTs®
the total hydration of valencene. The struc- 4 =NOH (ant)® 14 =NOH (anti)®
tures were identified by mass, IR and NMR 5 =NOH (syn)® 15 C NO
INTRODUCTION spectroscopy or by comparison with authen- 6 cl NO 19 H H
tic materials. 7 Br NO 20 =Q
gem-Chloronitroso and gem-bromonitroso All 'H, '3C and two-dimensional NMR 8 -0 22 Br NO
derivatives of thujopsane and nootkatane measurements were carried out in 5 mm 9 =NOH (anti)®
were prepared with the intent of investigating tubes in CDCl, (25 mg mi™') on a Bruker 10 =NOH {(syn)®
the CD effects of gem-halonitrososes- quiter- AM 400 spectrometer, operating at 100.6
pene oximes. These compounds are new, and MHz for '*C and 400.1 MHz for 'H. Other 20S0,CeH,CH;.
their '*C NMR and pertinent 'H NMR experimental data for '3C were pulse width zRelat!ve to C-13,
chemical shifts are reported. 4.0 ps. acquisiton time 0.66 s, flip angle 90° Relative to C-8a.
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Figure 1. Structures and numbering scheme.
Table 2. '3C NMR shifts (ppm)
Carbon No.
Compound 1 2 3 4 4a 5 6 7 8 Ba 9 10 1 12 13
1 38.3 193 40.7 315 390 274 380 265 453 414 4.6 285 262 241 131
2 37.6 189 407 329 334 251 40.2 71.2 471 347 13.5 295 271 283 211
3 385 180 403 330 334 244 416 213.3 530 384 106 295 26.7 28.4 18.2
4 37.9 191 404 327 336 255 343 161.1 364 362 11.3 295 269 286 200
5 380 193 389 314 334 245 294 1615 425 343 82 294 270 2889 2086
6 388 19.2 404 339 341 26.7 461 1238 559 357 173 283 275 295 156
9 376 192 402 326 337 239 31.0 161.8 351 36.1 65 293 269 284 196
10 37.0 189 403 335 336 233 258 1619 417 355 6.5 294 26.9 28.2 16.3
11 38.0 19.5 39.7 313 341 241 415 1189 448 363 8.1 290 275 290 14.3
12 388 191 39.2 314 338 236 28.3 119.0 484 35.4 8.2 291 277 288 174
13 371 18.6 405 327 333 245 37.0 840 433 35.2 134 293 269 289 204
14 160.9 243 289 432 299 418 383 299 223 51.1 329 195 200 148 11.7
15 120.6 29.6 394 434 400 441 38.3 298 210 585 328 195 200 153 151
19 29.2 291 31.0 436 36.8 425 389 300 268 468 332 196 2041 15.2 1.4
20 2131 413 314 428 418 423 381 28.2 20.7 580 328 195 19.9 14.5 12.0
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Table 3. 'H NMR shifts* (ppm)

Hydrogen position

Compound 6 7 8eq 8 ax 9 10 n 12 13

1 200 m 1.20 1.10 0.65 q 0.18d 064 s 0.98s 0.99s 0.86 d

2 3.28 m 0.12t/0.45 q 0.49s 0.96 s 1.07 s 1.14d

3 240 q 217d 1.65d 061 m 0.56 s 1.04s 113s 1.18d

q 253 q 265d 1.63 d 0.33t/0.51T m 054 s 1.01s 116 s 1.26 d

5 319¢q 2.00d 1.84d 0.35m 0.60s 1.06s 1.10s 144 d

6 248 q 213d 1.38d 0.60t/1.03 m 069s 1.08s 1.21s 0.75d

7 269 ¢ 234d 1.62d 0.68 s 1.08s 1.22s 0.82d

9 2851 245d 1.65d 0.281/0.33 m 0.55 s 1.03s 1156 s 1.09d

10 3421 1.95d 1.49d 0.31 m/0.38 t 0.53s 1.02s 110 s 1.07d

1 3.06 m 225d 1.12d 0.73 s 1.13s 117 s 0.70d

12 321 m 220d 1.75 d 0.66 s 1.03s 116 s 0.87d

13 423 m 0.09t/0.45m 0.44 s 091s 099 s 091 d

22 260 i 210d 1.68 d 0.60 s 1.07s 1.13s 1.12d

@ Multiplicity if determinable: s = singlet; d = doublet; t = triplet; q = quartet; i = quintet; m = muitiplet.
Table 4. 'H NMR shifts* (ppm)
Hydrogen position
Compound 2 3 7 8 8a 10 11 12 13

14 1.67/3.30  0.90/1.75 0.75/1.67 1.48/1.61 1.43/1.70 183dd 081d 082d 083d 063s
15 1.75/225 210/225 0.80/1.83 0.81/1.75 088/1.78 197dd 082d 084d 101d 079s
19 1.25 1.356 060t/167m 095 m/167m 167 m 096 m 083d 084d 077d 068s

@ See footnote to Table 3.

gen chemical shifts. The unstable gem-
bromonitroso compounds 7 and 22 allow
only the monitoring of the 'H NMR spectra
and slight impurities do not influence the
correct determination of the shift values. The
absolute configurations of 2 and 3 are
known,* and the proposed conformations'
for 4-13 are confirmed by the 'H shielding of
methyl group 10 and H-8ax influenced by the
anisotropy of the cyclopropane ring. The
configuration at C-7 of the gem-halonitroso
compounds 6, 7, 11, 12 and 15 (in position 1)
correlates very well with those in similar
compounds.®® Only one isomer was isolated
for 6,7 and 15. The configuration is based on
the stereochemical properties of the reactions
and CD measurements, which showed posi-
tive Cotton effects’ for 6, 7 and 15, pointing
to an axial position of NO in these com-

pounds.® The H-6 shift of 12 was at § 3.21
and that of 11 at 6 3.06 ppm. This known
deshielding of protons which are near a CNO
plane allowed these isomers to be distin-
guished.

The '*C NMR spectra of oximes showed
significant differences in the f-carbon chemi-
cal shifts. The negative p-effect, — 8.6 (C-6, 5),
—89 (C-8, 4 and —4.8 (C-2, 14), correlates
with the syn position of the oxime-OH and
corresponds to those of other oximes,® and
also to the '*C chemical shifts of the g-
carbons in oximes 9 and 10.
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