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Abstract-Biosynthesis of several mono- and sesqui-terpenes that possess E or Z double bonds, or which are generally 
considered to be derived from precursors possessing such geometries, involved loss of the pro4 hydrogen of 
mevalonate in the construction of the double bond. These results confirm and extend previous observations. A recent 
claim to have newly discovered such a stereochemical correlation is rejected. 

Table 1 records the normalized isotope ratios in sev- 
eral mono- and sesquiterpenes biosynthesized from 
[‘*C, “HI-MVA in various plant species. All products 
were purified to constant specific radioactivity, and al- 
though incorporations of tracer were low (except for the 
Rosa species), the values obtained were typical for this 
type of experiment. 

The pro43 hydrogen of MVA was lost in the construc- 
tion of double bonds derived from IPP-derived moieties 
(or their biogenetic equivalents) irrespective of whether an 
E or Z bond was formed in products or whether 
(according to the usually-accepted scheme for isoprenoid 
biosynthesis) GPP or NPP (E,Z isomers respectively) 
were the precursors of the products. Formation of 
DMAPP (the starter unit in isoprenoid biosynthesis) from 
IPP is known to involve loss of the pro43 hydrogen of 
MVA [I] and our results are consistent with this stereo- 
chemical consequence of IPP-DMAPP isomerase. 
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of the hydrogen MVA the pro-2R 
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Suga al. reported the 

hydrogen MVA lost the of double 
in and other 

[ 15,161. They claim that these are the 6rst examples that 
break the rule that loss of the pro-43 hydrogen of MVA is 
correlated with the formation of an E-double bond 
whereas loss of the epimeric 4R hydrogen leads to the 
formation of a Z bond [cf. 81. In view of the work 
mentioned above [14] which has been extensively re- 
viewed and discussed [cf. 13,14,17,18], this is an as- 
tonishing claim that can be categorically rejected! 

EXPERIMENTAL 

Feeding experiments. [‘*C, ‘HI-MVA (‘H/“C, w 0.1 B; 
total 10-30 PCi) in C6H6 were mixed, assayed and stem fed to the 
plant specimens Cyoung shoots or opening flowerheads (for Rosa 
species); 15 cm; 5Og] under forced transpiration in June to 
September. After uptake of tracer (0.5 hr) the plants were kept in 
distilled Hz0 for 48 hr under natural illumination and tempera- 
ture, harvested, carrier added and the terpene isolated by GC 
(Carbowax 20 M; 6 m x 0.3cm; 120-150”; 3-6 1 hr-’ N,). 
Menthone was puri6ed as the 2,44initrophenylhydrazone and 
citronellol as its phenylurethane. Sabinyl acetate was converted 
into thuj-3-one which was puriiied as the Cphenylsemi- 
aubazone; 1,84neole was purified as its adduct with o-chloro- 
phenol. Geraniol and nerol were oxidized with MnOz to their 
aldehydes and thence puriiied as semicarbazones. AU derivatives 
(yields > 700/ were recrystalhzed to constant speci6c radio- 
activity (ex MeGH-HIO, EtOH-H20, CsH, variously). 
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Table 1. Incorporation of [2-14C, 4-3HI]MVA into isoprenoids 

3H/‘Q 
Product A-type* Species? Precursor Product(4R) Product(4S) 

Geraniol E Rosa damascena L.0 1.00 0.96 0.05 
Nero1 2 Rosa damascena L. 1.00 0.98 0.02 
Citronellol E or Z Rosa damascena L. 1.00 0.96 0.01 
Geraniol E Rosa gallica L.11 1.00 1.01 0.02 
Nero1 Z Rosa gallica L. 1.00 0.98 0.01 
1,8-Cineole Z Eucalyptus globulus L. 1.00 1.00 0.03 
Menthone Z Mentha arvensis L. 1.00 0.95 0.03 
Sabinyl acetate Z Juniperus sabina L. 1.00 0.98 0.01 
Limonene Z Mentha pipe&a L. 1.00 0.97 0.01 
Longifolene E,Z Pinus longifolia L. 1.00 0.98 0.02 

*Geometry of the double bond derived from the IPP unit (for geraniol and nerol) or for others the 
geometry of the presumed parent (NPP or FPP). 

TFlowerheads (Rosa species) or foliage (others). 
$Normaliied isotope. ratios for precursor ([2-14C, 4R-“HI]-MVA and its 45 epimer) and for 

products derived from the 4R and 4s isomers respectively. 3H/14C in MVA was 6-8. Estimated s.e. 
was f 0.01 for MVA and f 0.04 for products. Values are the mean of two independent experiments 
carried out under each set of conditions. Typically the 14C in products was 10” to l@dpm. 
Incorporation of (3R)-[Z-“Cl-MVA was 10-16 % (Rosa species) and O.OOH.08 % (others). 

§Var. versicolora. 
11 Var. oficinalis. 

Limonene and longifolene were purilied by TLC on silica gel H 
and AgN03-silicic acid (C,H,-EtOAc; Et,0 variously) until 
bands (4-6) cut across overloaded tid smeared traces were of 
equal specilic radioactivity. 

~odiochemical techniques. The channels-ratio method was 
used with counting efficiencies (butyl-PBD in toluene) of ca 95 
and 40 % respectively for 14C and ‘H. The maximum overlap of 
“C into the ‘H channel was ca 5 %: hence for sH/‘*C ca 6, the 
contribution of 14C to the 3H channel was < lx, and could be 
allowed for. For each assay ca 4 x 104 disintegrations were 
accumulated so that 2a was f 1%. 
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