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Six water-soluble, wllidine-extractable, acid-labile terpenoid compounds 

are fonzed from2- c" -mevslonic acid by a soluble rat liver enzyme systm 

(Witting and Porter, 1959). The sequence of appearance of these compounds with 

time was reported previously, and the terpenoid moiety of the third member of 

this series, in time of appearance, was identified as farnesol (Witting and 

Porter, 1959). Recent experiments have corroborated the suggestion made in 

the same report that the terpenoid moiety of the first wmpound of this group 

to be synthesized is geraniol. This compound was idantified by formation of 

the 3, 5-dinitrobenzoate and the 4(4@-nitrophenylazo) benzoate and crystal- 

Uzation of each derivative to constant specific radioactivity. 

The water-soluble, acid-labile terpenoid derivatives are extractable 

from the incubation mixture with wllidine, and the terpenoid moieties are ex- 

tractable with petroleum ether from either the incubation mixture or the 

wlkidine extract after addition of aqueous acid to pH l-2. One of the te- 

penoid moieties thus obtained has the same Rf value (0.90) as authentic geran- 

i01 V&K%I chrcmatographsd in the lcerosene-85$ acetic acid system of Kaufmann 

and Nits&s (1954). The terpenoid derivative uhich is cleaved to give a GUI- 
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labeled terpene alcohol corresponding to geraniol in the above chmzatographic 

system reaches a maximum concentration in lo-30 minutes of incubation and 

then rapidly disappears. 

Carrier geraniol was added to the incubation mixture after 10 or 20 

minutes of incubation in the experiments in which derivatives of geraniol were 

prepared. The pH of the incubation mixture was then adjusted to l-2, snd the 

CU-labeled terpenoid compounds were extracted with petroleum ether. The 3, 

5-dinitrobenzoate and 4(41-nitrophenylazo) benzoate were prepared and crystsl- 

lized to constant specific radioactivity in separate ~erizmnts, Table I. A 

pure geranyl 3, 5-diuitrobenzoate which melted at the recorded value (Shriner 

and Fuson, 19@, 63'C) was readily obtained. Geranyl 4 (4*-nitrophenylazo) bazo- 

TADLEI 

CRYSTALLIZATION OF CEUNIOL DERIVATIVES TO CONSTANT SPECIFIC KkDIOACTIVITY 

4(4t-Nitrophenylazo) 3,5-Diaitrobanwate 

benzoatkJ2 
- 

Crystallization Total crystals3 s~ernate Total crystsls4 

C/Zlill 4&W C/Dd.ll hWh3 

1 5050 312 - 38.3 

2 308 315 3080 32.5 

3 5l.b 308 - 1670 23.7 

4 1260 24.1 

5 915 23.3 

6 689 23.7 

1 
The derivative was chromatographed twice on alumina prior to crgstalliza- 
tion. 

2 
The weight of ample was determined epectrophokzzetti~ at 332 rp31 
(Hecker 1955). 

3 Sampleewere countedas infinitelythin filmswith athin end-window gas- 
flow Geigetidler counter (Nuclear-Chicago, Model D 47). 

4 Samples were counted in a Packard Tri-Carb liquid scintillation spectrometer 
(bdel314). Quenchingwas determinedthrough counts of internal standards. 
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ate was found to melt at lD3JccC wheel the regenerated geraniol was 95$ pure, as 

detezmined by gas chrcmatography. Purification of geraniol with CaC12 permit- 

ted formation of a derivative with the melt&n8 point of 107-109°C reported by 

iGmker (1955). The geraniol derivative was cleaved with mild alkali, and 

the regenerated geraniol was isolated by gas chromatography. Geraniol gave a 

sin&e peak with a retention time of 0.54 relative to methylmyristate on a 

Craig polyester column at 180°C. Radioactivity was obtained in the geraniol, 

as qected, but recovery of the geraniolwaa not quantitative. 

The present report is the first description of the synthesis of a geraniol 

derivative in an nnimll tissue. This finding and the results reported in pre- 

vlous papers (Witting and Porter, 1959; Lynen, Agrsnoff, Eggerer, Henning and 

Moslein, 1959) suggest that the biosynthesis of squalene involves the same re- 

actions in yeast and in rat liver. However, the report of Olgivie~(1959) of 

the occurence of Ccarboxy-farnesol and the remaining four intenaediates in 

our epstem suggest that the condensation of iscpentenyl pyrophosphate with 

tiethyallyl pyrophosphate to form a gerar@ derivative and then a farnesyl 

derivative, followed by a condensation of the latter to squalene (men, &a., 

1959) may be an overly simplified concept of the reactions involved in the 

biosynthesis of squalene. 
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