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ston-Salem, N. C , for a generous initial sample 
of solanesol. Our simplified procedure for the iso­
lation of solanesol from tobacco will be described 
later. 
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COENZYME Q. X. SYNTHESIS OF COENZYME 
Q9, 2,3-DIMETHYL-5-SOLANESYLBENZOQUINONE 

(Q-254), AND A VITAMIN K ANALOG 
Sir: 

A polyisoprenoid alcohol, solanesol, was isolated 
from tobacco and evidence was presented indicating 
tha t it was composed of 10 isoprenoid uni ts . ' We 
obtained a sample of solanesol through the generos­
ity of Dr. R. L. Rowland and Dr. M. Senkus2 to 
condense with 2,3-dimethoxy-5-methylhydroqui-
none, because the reaction could be expected to give 
synthetic coenzyme Qi0 (Ia).3 4 '5 '6 The resulting 
2,3-dimethoxy-5-methyl-6 -solan esylbenzoquinone, 
m.p. 42-43.5°, \Z°x

ctmo 271 mM (E1
1S 175). (Anal. 

Found: C, 81.06; H, 10.47) was different from co­
enzyme Qio, but proved to be indistinguishable from 
coenzyme Q9 ( Ib) 3 with respect to m.p., Rf, ultravio­
let, and infrared data. The structure of solanesol 
was reinvestigated7 and it was found to be com­
posed of nine isoprenoid units rather than ten. 
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A quinone (Q-254) has been isolated8 from alfalfa 
and has been shown to be 2,3-dimethylbenzoqui-
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none with a substi tuent in the 5-position composed 
of 9-isoprenoid units (Ha) . 9 Kofler and co-work­
ers10 have proposed structure H b which has a 10-
isoprenoid unit side chain for a plant quinone be­
lieved to be identical with "Q-254." The struc­
ture having the 9-isoprenoid uni t side chain has 
been confirmed by synthesis. 2,3-Dimethylhydro-
quinone was condensed with solanesol in the pres­
ence of boron trifluoride etherate, and the resulting 
hydroquinone was oxidized yielding 2,3-dimethyl-
5-solanesylbenzoquinone (Ha) , m.p. 43.5-45°, 
X r , M e 253 niM ( £ } * 239) and 261 mM (E1

1* 222) 
(Anal. Found: C, 84.87; H, 10.63). This com­
pound is identical with "Q-254" with respect to 
m.p., Ri, ultraviolet, infrared and nuclear magnetic 
resonance data. 

Vitamin K2 recently has been shown to have the 
formula H I a . " We have now synthesized the cor­
responding naphthoquinone in which the side chain 
contains nine isoprenoid units ( IHb) . 2-Methyl-
naphthohydroquinone was condensed with solanesol 
in the presence of boron trifluoride etherate. Oxi­
dation of the product yielded 2-methyl-3-solanesyl-
naphthoquinone (HIb) , m.p. 60-61°, KZ'1""" 243, 
248, 260, 269 and 322 m/t (E\ 1 218, 232, 212, 210 
an d 3 8 re sp . ) (Anal. Found: C, 85.01; H, 10.39). 
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ACTIVATION OF BRIDGING GROUPS IN ELECTRON 
TRANSFER. II. THE POSITION OF BOND-BREAKING 

IN ESTER HYDROLYSIS1 

Sir: 
I t has been shown tha t when certain half-esters 

function as bridging groups for electron transfer, 
ester hydrolysis accompanies electron transfer. 
The point of bond scission in these hydrolyses is a 
mat ter of interest, and forms the subject of this com­
munication . The reaction of C r + + with 
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(the ligand is the methyl half ester of fumaric acid, 
containing oxygen of normal isotope composition) 
was carried out in aqueous solution 8.5-fold en­
riched in O18 and containing 0.3 M HClO4. The 
fumaric acid was removed as described earlier,2 

and after purification was heated with Hg(CN) 2 

and HgCIs3 to convert oxygen to CO2. The CO2 
was found to be enriched in O18 by only a factor of 
1.048 above t h a t of a sample derived from acid of 
normal isotopic composition. Thus it appears 
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