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ABSTRACT

¢

& method is described for the preparation of choline-methylfc14

chloride and acutylcholine-methy1—014 chloride from methyl--Cl4 iodide

cn a seni-micro scale.

* The work described in this paper was sponsored by the atom1c
Energy Cormission. :
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THE SYNTHESIS OF CHOLINE CHLORIDE «ND ACETYLCHOLINE CHLORIDE
LBELED IN THE METHYL GROUP WITH cl4 (%)
by
F. Christenson and B. M. Tolbert
Radiatiqn Laboratory and Department of Chemistry,
University of California, Berkeley, California
Choline has been s tudied not 6n1y as‘an importuht factop in fatty acid
and phOSpholipid netabolism but also as éﬁ intermediate in the formation
of acetylcholine, as a component of lecithin and as a source of labile
nethyl groups. Because éf this biological importance the preparation of
choline and acetylcholine labeled with cl4 was undertakeh, “Practically
quantitafivc yields of éholine have been obtained by condensing trigethyl-
amine with ethylene chlorohydrin (1), but the Qethod'isrnot readily adaptabie
to radiosynthesis since neither of the in£ermediates were available in tbis-
laboraiory lobeled with cl4. However, by the quaternization of B-&imethyl—'
aminoethyl alecohol with ¢4 labele méthyl iodide,‘which wag available, it

appeared possible to prepare choline in good yield and so this method was

studied. The chemical steps are readily adaptable to semi-micro work and

‘there is no problem in separation of the final product as a pure compound

since therc are no important side reactions. The acetylation of the

aleohol is also essentially quantitative and also there are no side pro-

" duets. The steps of the reaction mdy be represented as follows:

(*) The vwork described in this paper was sponsored by the itomic Energy
Commission. : '

(1) R. R. Renshaw, J. &m. Chem. Soc., 32, 128 (1909).
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acetyleholine Chloride

. EXPERTMENTAL

gethylviodide: - Carbon dioxide was catalytically hydrogenated to

methyl aleohol at high pressures and iodinated with phosphorus and iodine (). .

The yield varied from 80-85%.

Choline-nethyl-Cl4 chloride: - One and nine-tenths grams»(lB.? nnoles)
of methyl—Cl4 iodide was distilled in vacuo into a reaction tﬁbe-containing.
o slight excess of ﬁ#dimethylamino ethyl aléohol (1.7 g.) dissolved in 10 ml.,
aﬁsolute ethyl alcohol. The reacfion tube was constructed of a Carius tube
sealed to a 10 mn. stopcock and connected to the vacuum manifold with a
14/35 standard joint (3). after the methyl iodide was added the stopcock
was clamped chut and the tube heated at 60° C for one to one’und one-half
hoﬁrs. '

after heating the tube it was reconnected to the vacuun line and all

the volatile compounds, including the excess tertiary amine, distilled off,

(2) B. k. Tolbert, J. in. Chen. Soc., 69, 1529 (1947).
(3) "Isotopic Corbon" by Celvin, Heidelberger, Reid, Tolbert and Yankwich,
Po 142 and 170, John Wiley and Sons, Inc., New York, 1949,
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The non-vblatile residue was washed with water into a 50 ml, beakoer, which
dolupion was chilled in an ice-bath and 5 g. silver oxide added slowly and
the uixture thoroughly stirred. The excess silver oxide and the silver
iodide was filtered off and the filtrate and wash water combined and ti-
trated to pH 7.4 with N hydrochloric acid., The choline chloride was con-

centrated to a gyrup in vacuo and was then twice crystallized fron an abso-
lute alcohol-ether mixed solvent, The recrystallized choline chloride vas
dried in vacuo. ‘

The calculated specific zetivity of the choline chloride based on the

‘specific activity of the bariun carbondte used to begin the synthesis was

9175 x 10% dis./min./mg; the observed specific activity of the product

was 9.7 + 0.3 x 104 dis./min./ng. The yield based on 014H31 was 87.0%.

spal. Caled for CgHy,ONCl: C, 43.0; H, 10.0; Cl, 24.5. Found: C, 43.13;

H, 10.11; C1," 24.96.

ncetylchdline-methyl—cl4 chloride: - 4pproximately one gram anhydrous

choline cﬂloride labeled in the nethyl group was placed in dn ignition
tube with 1.5 nl. acetic anhydride. The tube was sealed and héﬁted on
the sbean bath for two hours. The tube was then cooled, opened and trans-
farred with an excess of absolute ethyl alcohél to a small flask equipped
with a condenser and refluxed for one hour. The volctile compounds were
evaporated off and the syrup dried in vacuo. Thé acetylcholine chloride
was then crystallized from dry acetone. First crop yield was 42% based on
choline chloride.

The caleulated speeific activity based on the specific activity of
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the choline chloride was 7.7 + 0.5 x 104 dis./min./ng; the observed specific
activity of the produét wias 8.7 £ 0.5 x 104 dis./min./hg._ anal., Calecd for
C7H1gOoNCL:  C, 46.,2; H, 8.85; Cl, 19.6. Found: G, 45.43; H, 8.94; Cl,

g #19.2.

acknowledgnent: - The authors would like to thank Prof. M. Czlvin

for his encouragement‘iﬁ this work.
SUMMARY
4 method is described for the preparatioh of choline-methy1-014

chloride u2nd acetyl_choline-methyl-cl4 chloride fron methyl—Gl4 iodide on -

a geni-nicro scale.
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