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Turnbull et 01.1 _- hew recently dernratreted thet copacalqhor and loogiuqhor incorporate 

deuterium at the bridgehead position under basic conditions. We heve independently demona trated 

bridgehead eooliaation in eot-17-oorkauran-16-one (1) as follows. - 

The ketone (2) with 36-47X-I’Hl] and 50-60%-[2H2] was prepared as described later. 

Virtually complete deuteratioo at C-13 was demooatrated by Beeyer-Villigcr oxidation to the 

lactone (4)2 the n.m.r. spectrum of which contained no detectable 13-R multiplet et ~5.22. 

After treatmaot with KO’BU and HOtBu at 172' for 72 hr. in a sealed tube, the ketone contaiaed 

52X-I 2Hl] end 4X- L2H2] . Lose of deuterium from C-13 was shown by the presence of the 13-H 

multiplet at ~5.22 in the 0.m.r. spectrum of the derived lactone (5). 

The deuterated ketone (2) was prepared aa follows. l nt-Beyer-15-•ne (6). prepared - 

from ent-kaur-ll-eoe (3) with iodine in boiling xyleae, - was hydroborooated to give a mixture of 

the eot-beyerm-15- and -16-01s. - This mixture was directly oxidiaed to the corresponding ketones 

(8) and (9). separated by preparative t.1.c. The 16-ooe (8) wee distinguished from the 15-one 

(9) by n.m.r.3 and by the ready formation of the beozeoeaulphooyl hydrazone (10) (cf. Ref. 4). 

Decomposition of the hydrazone (10) by heating with IlaONa and MOD gave eot-kaur-lbene, ent- - - 

kaut-15-enc. cot-16_methoxykaurane, ant-beyer-15-cue, - - and two methoxy derivatives of (as yet) 

undetermined structure. By combined gas chromatography-mesa apectrometry. the ent-kaurme - 

derivatives contained 36-47~[~Hl] and SO-~ox[~H,] ; there maaauremota of deuterium content 

are subject to conaidereble statistical variations. 5 Oxidation of the l nt-kaur-lbeoe geve the - 

norketone (2) with the aama deuterium content. Evidence for almDat complete deuteration at C-13 

was presented above; 0.m.r. evidence for the location of the second deuterium atom at the 148- 

position in these s-kaureoe derivatives will be presented in the full paper. The eut-beyer- - 

15-aus, obtained from the benzeneaulphonyl hydraaoue (10) contained 67-79X-L2Hl] aud 2-12%-[2H2]. 

‘fha dautatium was located at C-16 by conversion of the ant-beyer-15-ene into the 16- (8) and 15- - 

(9) ketones with lo86 of deuterium in the former end retention of deuterium in the latter. 
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The incorporation of A second dcutcrium into the eat-kaurancs suggests an equilibrium bctueen - 

the hPdraaoue (10) and the enamine (7). The absence of ent-1%[*HI-beyer-15-enc and of 14,14- - 

dideuterated eat-kauraaea from the reaction indicates that de-protonation - protonation (de- - 

deuteration - dcuteration) at C-15 in the hydraaone (10) and enamine (7) is stereospecific. 

Thia stereospecificity supports our previous suggestion that 15,16-hydride transfer in the ent- - 

kauraue 16-carboaiue i~rr,~ and that enoliratioo of 13S- and ent-kauran-15-ones, 
7 
are under - 

mtereo-electronic control. 

1. R - 0, Ill - RR - n 4. It-Xl-D 

2. R - 0, Rl - R, - D 5. R - 8, Rt - D 

3. R - CRR, RI - R2 - R 

6. R-R 0. R - 0. R1 = Rt 
- - ,7. R- -tWRS02Ph 9. R Ht. R1 0 

10. R- -RRRS02Ph, R1 - Rp 
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