Phytochemistry, Vol. 20, No. 4, pp. 846-847, 1981.
Printed in Great Britain.

0031-9422/81/040846-02 $02.00/0
© 1981 Pergamon Press Ltd.
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Abstract—The ! >C NMR spectra are reported for thirteen ent-18-hydroxykaur-16-enes and their value for determining

the C-4 stereochemistry is discussed.

The !'*C NMR spectra of a number of kauranoid
diterpenoids have been assigned[1,2] and the results
have been applied in structural work. Although 19-
oxygenation is probably the most common feature of the
tetracyclic diterpenoids, a significant number of com-
pounds occur, particularly in Sideritis (Labiatae)
species [3—5], with a C-18 oxygen function. In the past the
distinction between 18- and 19-oxygenation has involved,
inter alia, '"H NMR methods [6]. In connection with
studies on microbiological transformations, we have
assigned the '3C NMR spectra of a group of 18-
hydroxylated kauranoid diterpenes {7 ]. The results, which
are given in Table 1, provide a useful distinction between
these oxygenation patterns.

The resonances were assigned by conventional noise-
decoupled and SFORD techniques and by comparison
with the previous assignments [1]. Some 3-hydroxylated
derivatives were included in the series since an oxygen
function at this centre is both common and likely to affect
the C-18 and C-19 resonances.

As expected the C-4 resonance is deshielded whilst the
equatorial C-18 CH,OH signal is at lower field than the
axial C-19 CH,OH (71.8 ppm vs 65.4 ppm). However the
position may be modified by the presence of other
substituents such as a C-3 hydroxyl group. The y-gauche
shielding effect of substituents has been used for
stereochemical assignments on a cyclohexane ring [8].
The position of the resonances for C-3, C-5, C-18 and C-19

Table 1. 3C NMR spectral signals of ent-18-hydroxykaur-16-enes in ppm from TMS

Carbon atom* 1 2 3 4 5 6t 7 8 9 10+ 11 12 13
1 413 399 399 40.5 386 390 395 396 399f 390 390 378 37.5%
2 187 180 174 183 268 186 176 178 282 281 280 230 229
3 420 353 359 356 763 361 355 353 781 740 71.5 738 737
4 333 376 365 387 419 376 361 371 394 393 390 403 407
5 56.1 493 502 568 497 404 417 405 554 421 419 396 421
6 203 200 202 205 201 282 248 274 204 276 277 242 379%
7 404 399 399 416 398 766 793 770 39.1 76.5 760 79.2 2138
8 442 442 441 442 440 490 468 481 442 487 488 467 568
9 56.1 560 560 562 559 508 512 504 559 506 507 509 555

10 393 392 392 392 390 393 389 390 394 390 390 386 385
11 18.1 182 182 182 183 181 176 17.8 185 182 182 177 178
12 333 333 333 332 332 340 332 336 334 339 339 332 324
13 442 440 440 440 440 444 436 4377 443 442 443 435 449
14 399 409 408 397 409 404 382 382 4147 388 385 381 363
15 452 493 492 491 491 464 451 452 493 461 462 449 422
16 156.0 1558 155.6 1558 155.6 156.2 154.1 155.1 1559 1559 156.0 1539 153.7
17 102.8 103.0 103.0 103.0 103.1 1034 1037 1034 1035 1034 103.4 1039 1049
18 337 721 731 271 715 718 724 565 289 687 660 648 645
19 21.7 17.5% 179 654 115 178 173 189 164 128 129 128 125
20 17.6 182f 180 185 182 181 178 178 178 182 182 180 168

* Acetates: 20.8-21.1 and 170.3-171.1 ppm.
+1In pyridine-d..
1 These assignments may be interchanged.
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1 R'=R?=R*=R*=H

2 R'=R*=R*=H,R?=0H

3 R'=R}*=R*=H,R?=0Ac

4 R'=R?*=R*=H,R*=0H

5 R'=R*=OH,R*=R*=H

6 R'=R*=H,R?=R*=0H

7 R'=R®=H,R?*=R*=0Ac

8 R'=R*=H,R>=C|,R*=0H
9 R'=0OH,R*=R*=R*=H

10 R'=R*=R*=0H,R*=H

11 R'=R*=O0H,R?>=0Ac,R*=H
12 R'=R?2=R*=0Ac,R*=H

13 R!'=R?=0Ac,R®*=H,R*==0

clearly shows the y-gaucheshielding effects by the hydroxyl
substituents on C-3, C-18 and C-19 and hence provides a
useful means oflocating hydroxyl groups at these centresin
new compounds. The effects of a C-3 and a C-18 hydroxyl
group on C-19 are approximately additive. A hydroxyl
group at C-7 also shows a y-gauche shielding effect at C-5.
An interesting contrast exists between the effect of an 18-
hydroxyland a 19-hydroxyl group on C-5. Only the former
shows a y-gauche effect on both C-3 and C-5 possibly
reflecting the different conformations of the 18- and 19-
hydroxyl groups.

A previous assignment of compound 6 (as its C-7
monoacetate) has been made independently [9].
Although our data are in general agreement, in the
previous work [9] a signal at 24.3 ppm was assigned to C-
2. An explanation for the difference (A6 + 5.6 ppm) from

ent-kaur-16-ene was proposed in terms of a confor-
mational distortion of ring A. In our series we have
assigned a signal at 18.0 ppm to C-2 (when there is no C-3
oxygen function) and hence there is no need to invoke a
special conformational argument. A possible source of
confusion is that these signals overlap with those for C-6
(24.3ppm) or C-11 (17.7 ppm).

We conclude that ! *C NMR spectroscopy may assist in
determining the stereochemistry at C-4 in these
diterpenoids provided the shielding (or deshielding)
effects of other neighbouring hydroxyl groups are also
taken into account.

EXPERIMENTAL

The !3C NMR spectra were determined at 20 or 25.15 MHz
with CDCI; solns, except where stated. The isolation of the
samples has been described previously [3-5,7].
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