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tively identified in our hydrolyzates, may be the 
product N F observed by Hock and Huber. 

I t is interesting to note tha t the reactions leading 
to the formation of (I) are similar in character to 
two of the enzymatic reactions involved in poly­
nucleotide synthesis.9 '10 

Recently Khorana, et al.,li described a thymidine 
derivative analogous to (I) which they prepared 
by an entirely different procedure. 

DEPARTMENT OF CHEM'STRY WILLTAM H. COOK 
WASHINGTON UNIVERSITY DAVID LIPKIN 
ST. LOUIS 5, MISSOURI ROY MARKHAM12 

(9) M. Grunberg-Manago and S. Ochoa, T H I S JOURNAL, 77, 3165 
(19.55). 

(10) A. Kornberg, I. R. Lehman, M. J. Bessman and E, S. Simms, 
Biochim. Biophys. Acta, 21, 197 (1956). 

(11) H. G. Khorana, et al., THIS JOURNAL, 79, 1002 (1957). 
(12) On leave from the Agricultural Research Council Virus Re­

search Unit, Cambridge, and wishes to thank the Wellcome Founda­
tion for a travel grant. 

RECEIVED MAY 6, 1957 

THE PROPERTIES OF AN ADENINE RIBONUCLEO­
TIDE PRODUCED WITH CELLULAR PARTICLES, 
ATP, Mg + +, AND EPINEPHRINE OR GLUCAGON 

Sir: 

Previous studies in this laboratory have shown 
tha t a heat-stable factor (formed by particulate 
fractions of liver homogenates in the presence of 
ATP, AIg++, and epinephrine or glucagon) stimu­
lated the formation of phosphorylase in superna­
tan t fractions of homogenates.1 This factor was 
isolated by ion-exchange chromatography and 
proved to be an adenine ribonucleotide (I) .1 

Similar or identical compounds have been isolated 
from heart, skeletal muscle and brain. Crystals 
formed when 2 X 1O - 2 M aqueous solutions of (I) 
were chilled at acid pH. (I) was not at tacked by 
several monoesterases1 and upon t i trat ion with al­
kali exhibited no buffering capacity between pH. 
5 and pH. 8. Descending paper chromatography, 
using an ethanol-ammonium citrate (pH 4.4) sol­
vent system, revealed tha t (I) moved more rapidly 
than 5 '-AMP, bu t more slowly than adenosine. 
Heating at 98° for more than 60 minutes in 1 AT 

HCl, or more than 40 minutes in 1 N NaOH, was 
required to destroy completely the biological ac­
tivity of (I). 

Biological activity of (I) was lost only after rela­
tively prolonged heating at 98° in 0.05 iVHCl in the 
presence of Dowex-50 ( H + ) . The major products 
of such t reatment , amounting to 8 5 % of the total, 
were (1) adenine, identified by ion-exchange chro­
matography and ultraviolet spectrum, and (2) a 
mixture of ribose-3-phosphate (60%) and ribose-2-
phosphate (40%), identified by ion-exchange chro­
matography in the presence of borate.2 However, 
the biological activity of (I) was lost rapidly on in­
cubation with crude or fractionated extracts of 
heart or brain. In the presence of a partially puri­
fied enzyme from heart, (I) was converted quanti-

(1) T. W. Rail, E. W. Sutherland and J. Berthet, J. Biol. Chem., 
224, 4r>3 (1957). 

(2) J. X. Khym and W. E. Cohn, THIS JOURNAL, 75, 1153 (1953). 

tatively to 5 ' -AMP, identified by paper chroma­
tography and dephosphorylation by low concentra­
tions of snake venom. 

The biological activity of (I) was not destroyed 
by incubation with pancreatic ribonuclease or 
spleen phosphodiesterase.3 Through private com­
munication with Dr. Leon Heppel, we learned tha t 
the structure we had tentat ively proposed for (I) 
was identical with tha t proposed by Cook, Lipkin 
and Markham for a product isolated from the 
Ba(OH) 2 digestion of ATP. 4 This knowledge 
prompted an exchange of information and samples 
were kindly provided for comparison.6 These 
samples were identical with (I) by the following 
criteria: (1) ultraviolet spectrum, (2) biological 
activity, (3) paper chromatography, (4) loss of 
biological activity, when incubated with enzyme 
fractions from heart or brain, (5) quanti ta t ive 
conversion to 5 ' -AMP on incubation with a 
partially purified enzyme from heart, and (6) con­
version to adenosine on prolonged incubation with 
large amounts of Crotalus adamanteus venom (al­
though, as reported,1 moderate amounts of Rus­
sell's viper venom did not at tack (I)).6 
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RECEIVED MAY 13, 1957 

UNEQUIVOCAL SYNTHESES OF DL-CM-9,10-METHYL-
ENEO CT ADEC ANOIC ACID (DIHYDROSTERCULIC 
ACID) AND DL-CM-11,12-METHYLENEOCTADECANOIC 

ACID1 

Sir: 
The recent interest regarding the structure of 

sterculic ac id 2 - 7 prompts us to record a t this t ime 
an unequivocal synthesis of DL-«s-9,10-methyletie-
octadecanoic acid (I) and the demonstration of its 
complete identity with dihydrosterculic acid.2'8 
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