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Abstract- The synthesis qf the ranmic @,78. Bar-triwroxy labdadkne, I was achieved starting from decalin 3. Diene 1 was 
found w bt idendcol to crotomachlin. a diterpem from Croton macrostachys. in which the coafiguration at C-8 has not been 
esiablished with certainty. 

In a previous paper.1 we described the reactions rquired to introduce a diene side chain and hydroxyl 

substituents on a substituted decalin prepared from geraniol and ~ionone. We now report the fast total synthesis 

of racemic diene 1, thereby establishing the complete stereochemistry of the diterpene crotomachlln product 

isolated from Croton mucrosruchys2found to be identical with 6/$7B-dihydroxy-12E-abienol isolated by 

Bohlmann and al.3 from Koatwphyll~n conglobatwn.4Thls compound shows antilipoxygenase activity in vitro. 
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1 

To minimize neighbouring-group side reactions such as those previously encountered, we chose to 

investigate functionalization of the octalones 8 or 10. both accessible (Scheme 1) from the prevlously described 

dioxolane aldehyde 3.* 
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Reduction of aldehyde 3 with NaBH4. followed by dioxolane cleavage gave carbmol5, mp 7677’C, 

which was pro&ted as the r-butyldhnethylsilyl ether 6. Introduction of the 6,7-alkene by Pd(OAc)g oxidation of 

enol silane 7,s followed by stereospecific MeLi addition, gave carbinol9. Oxidative transposition with PC!@ 

produced enone 10, mp 60% in 92% yield.’ 

Scheme 1 
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a) NaBHq, 2 q, EtOH, rt, 98%; b) 1N HCl, TH.P&O, rt, 82%; c) TBDySCl, 1.2 q., imidaxole 2 q. THP, 
rt, ovemight, 9596; d) LDA. 5 q, THP, -78’C. lh, then ClSiMe3.2 
M&N, rt, overnight, 85%; Q MeLi. 2 q,.ether, OOC, 1 h, 98%. g) 
then, R, 2 h, 91%. 

26%$),!2E~k2~~$$i~~ 

Our strategy was to fully elaborate the 6j3.7B.8~trio1 functionality in the B-ring of 10 prior to the 

construction of the diene side chain, as in Scheme 2. 

To this end, catalytic Os04-NM08 oxidation of 10 gave the diol 11, mp 95°C. To aqertain the 

stereochemistry of the cis diol 11.u) nuclear Overhauser experiments were catried out with trio1 12, mp 144- 

145°C in which the methyl signals of the proton NMR were well separa~L NOE effects were obmrved between 

the C(20)-Me and the C(17)-Me, and also between the C(20)-Me and the C(19)-Me, showing that the cis- 

hydmxylation reaction had occurted, as anticipated, on the less hindered a-side of the molecule. 

Acetylation of trio1 12 with AC+py gave diacetate 13, mp 134-135’C, from which the tertiary alcohol was 

protected as ethoxyethyl ethers 14 present as the mixture of ethoxyethyl epimers. Cleavage of the acetates with 

2% KCN in MeOHa gave ketol15. Selective silylation of the primary hydroxyl now produced 16 which on 

Des.+Martin oxidationto gave dione 17. Reduction of this dione 17 with excess NaBH4 in EtOH provided the 

6~,7~diol18 which was then reacted with one equivalent of COCl2 in PhMe in the presence of pyridine to give 

the cyclic carbonate 19.11 Desilylation of the primary alcohol with n-Bt@P gave the key inuumediate 20. 

Our synthesis was completed by side chain elaboration from the aldehyde 21, prepared in high yield by 

Dess-Martin oxidationto of carbinol20 (Scheme 3). A Homer-Emmons condensation of 21 with the sodio 

derivative of ethyl 2diethylphosphonopropionate in PhMe gave the E-olefin 22 as major product (E/=5/5). 

Reduction of the ester function with LiARI was accompanied by carbonate cleavage to provide trio1 23. 
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Scheme 2 

vDm 

18 OH 

17 

a) 0~04, catalytic, NMO, 3 eq.. t-BuOH, acetone, H20, rt, 48 h. 55%; b) VAF, 1 eq., THF, 5 3 h, 9096, c) 
AczO, excess, py. rt, overnight, 86%; d) ethylvinyl ether, 5 
% KCN, MeOH, overnight. 91%. f) TBDMSCl, 1.2 eq., 

&SA, catalync. CH$!l~, ?vemp 70%; e) 2 
le, 3 eq., THF, rt, overmght, 6%; g) Dess- 

Martin periodinane, 1 eq., CHzCl2. rt. 1 h, 90%; h) NaBH4.5 eq., EtOH, rt, overnight, 64%; i) COCl2, 1.2 
eq., toluene, py, rt, ovemight, 92%; j) TBAF, 1 eq., THF, rt, 3 h.9196. 

Scheme 3 

23 OH 24 OH 2s OH 10H 

a) Dess-Martin ‘odinane, 1 eq.. CH2Cl2, rt. 1 h. 90%; b) ethyl 2diethylphosphonopropionate, 3 eq., NaH, 3 
eq., toluene. 8 r C, 1 h, 56%; c) LiAlH4.2 eq., ether, rt, 3 h, 70% d) DewMartin periodinane. 1 eq., CH2Cl2, 
rt, 1 h, 92%; e) HzC=PPh3,5 eq.. THF, 0°C. 3 h, 51%; f) PPTs. catalytic, MeOH, rt, 30 min., 98%. 
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The allylic primary alcohol was selectively oxidised with one equivalent of Dess-Mardn periodinane to give 

aldehyde 24. Wlttig reaction with excess methylenehiphenylphosphorane mmrted 24 to 25. Mild hydrolysis of 

the ethoxyethyl pmtecdng group with PPTS ln MeGH, provided pun racemlc trio1 dlene 1. 

The spectroscopic data (lH-NMR, t%Z-NMR, UV, MS)12 obtained for synthetic (f)-1 were identical to 

those de&bed for crotomachlid and 6P,7@iiydroxy-12JSabienol.3 The present work thus unambiguously 

establishes the 6B,7&8a-trio1 stereochemistry in this natural product. 
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