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No C50-carotenolds of the 2,2'-lsopentenyl substituted carbon skeleton 

encountered lniaturally occurrlng carotenolds have hitherto been synthesized 

Absolute configurations have recently been assxgned to blcycllc C50-caro- 

tenolds wxth B,E or y-end groups, I-3 but the chlrallty of allphatlc end groups 

in C50-carotenoids has remained unsolved.4 

In this prlorlty note we report the synthesis of optxally inactive tetra- 

anhydrobacterloruberln (1) from racemx lavandulol (2) via the lntermedlates - -- 

3,5-7, using crocetlndlal (8) as the central component, Scheme 1 Tetraanhydro- --- 

bacterloruberln (1) thus prepared had electronic and mass spectra and chromato- 

graphxc propertles identical with those of 1. prepared from naturally occurring 

bisanhydrobacterloruberln (21 or bacterioruberln (10) on a mxro scale by known - 

methods,5 thereby confxcmlng the constltutlons of I, 2 and 2. 
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We further report the synthesis of (2lJ,L'R)-octahydro-tetraanhydrobac- 

terloruberln Z tetradesoxybacterloruberln (11) from (-)-(E)-lavandulyl acetate 

(12) via the intermeiilates 13-18 35 deplctcd ln Scheme 2 - The synthetic model -- 

11 had electr3nlc, IR, - 'H NMR and mass spectral propertles consistent with 

structure 11 - The CD spectrum of the synthetic C50-model 11 exhlblted a Cotton - 

effect opposite to that of natural bacterloruberln (10) or blsanhydrobacterlo- - 

ruberln (9) - Provided octahydro-tctraanhydrobacteriorLberln (11) 1s a valid - 

model for CD comparison with bacterloruberln (10) and blsanhydrobacterloruberln 

(2), opposite conflguratlon at c-2,2' of (-)-(s)-Lavaqdulol (13j6 and naturally - 

occurring 9 and 10 could be concluded - 
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Scheme 2. 

However, for conflrmatlon of the above conclusion total synthesis of optl- 

tally active tetraanhydrobacterloruberln from (-)-(R)-lavandulol (12) was sub- 

sequently effected by the same route as outlined In Scheme 1 The resulting 

(25,2'S)-tetraanhydrobacterloruberln _ (lb) unexpectedly showed the same CD as 

tetraanhydrobacterloruberln ex natural bacterloruberln, demonstrating that a 

direct comparison of CD propertres of bacterloruberln (lo) and bisanhydrobac- 

terloruberln (2) with the synthetic octahydro model (g) was not valid, contrary 

to previous assumptlons.7 

Since tetraanhydrobacterloruberln prepared by total synthesis from (-)-(g)- 

lavandulol (13)6 and by partial synthesrs from natural bacterloruberln (2) and - 

bisanhkdrobacterloruberln (2) have the same CD propertles bacterloruberln has 

(2?,2'S)-chrrallty (E) and natural blsanhydrobacterloruberln the same (2S,2'2)- _ 

conflguratlon (z), that 1s the same conflguratlon as cyclic C,-O-carotenolds 

with B,E and y-rings, Scheme 3 
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R kopentenyl derlv 

Scheme 3 

Biogenetically the results could lndlcate that lsopentenylatlon of C40- 

carotenolds to C45- and C 50-carotenolds was a common step for allphatlc and cyc- 

IlC c50 -carotenolds, preceding cycllzatlon or hydroxylatlon. However, more 

plausible concerted mechanisms for isopentenylatlon/cycllzatlon and lsopenteny- 

latlon/hydroxylation are also consistent with the present fIndings. 

Synthesis of optically InactIve bacterloruberin is In progress. Experimen- 

tal details will be publlshed 

Acknowledgements We thank Glvaudan, Dubendorf, Switzerland, for gifts of 

lavender 011 and racemlc and (-)-lavandulyl acetate J E J was supported by 

a research grant from Norwegian Institute of Technology and a grant from The 

Norwegian Council of Science and the Humanities to S.L.J. We thank Mag G. Borch, 

Chemistry Department A, The TechnIcal University of Denmark, for recording the CD 

spectra of lb and 11. - - 

1. 

2. 

3. 

4. 

5. 

6. 

I. 

Andrewes, A.G , Llaaen-Jensen, S and Borch, G. , Acta Chem. Stand -- B, 

737 (1974) 

Andrewes A.G Liaaen-Jensen, S. and Weeks, 0.B , Acta Chem. Stand. B, --- 
884 (1975). 

Hertzberg, S. and Llaaen-Jensen, S., Abstr 4th Int. IUPAC symp. Carot. --- 
1975, p 18. 

Borch, G , Norgdrd, S. and Liaaen-Jensen, S., Acta Chem Stand. __-- 2, 402 

(1971). 

Kelly, M., Norggrd, S. and Liaaen-Jensen, S Acta Chem Stand. ZQ, 2169 __-- 

(1970). 

SouEek, M. and Dole]:, L., Collect. Czech. Chem. Commun 2, 3802 (1959). - - 
Llaaen-Jensen, S. Pure and Applied Chem. -- In press. -- 


