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ABSTRACT 

l. method is described for the preparation of cho1ine-methy1~C14 

. chloride and acet.;lcho1ine-methy1-C14 chloride froP.l methy1-C14 iodide 

on [l seLli-micro scnle. 

," 

-------
* The work described in this paper vms sponsored by the Atomic 

EnF.'rgy Conmission. 
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THE SYNTHESIS OF CHOLINE CHLORIDE dID ,.CETYLCHOLINE CHLORIDE 

LJ3ELED IN THE METHYL GROUP va TH c14 (*) 

by 

F. Christenson and B. M. Tolbert 

Rc.dintion Laboratory and Depnrtnent of Chemistry, 
University of California, Berkeley, California 

Choline has been studied not only as an importnnt facto~ in fntty acid 

and phospholipid netabolisn but also as an intercediote in the formation 

of acetylcholine, :lS a conponent of lecithin and as a source of labile 

oethyl groups. Bocause of this biological impo~tance the prepnrction of 

choline and acetylcholine labeled with c14 \las undertaken, Practically 

quanti~lJtive yields of c,holine have been obtained by condensing trimethyl

amine with ethylene chlorohydrin (1), but the Dothodis not readily adaptable 

to radiosynthesissince neither of the intermediates \lere available in this 

laborDtory labeled .-lith C14. Hmiever, by tho quaternization of j3-dinethyl

amino ethyl alcohol with c14 labeled cathyl iodide, \7hich vms availablc, it 

appeQred possible to prop~re choline in good yield nnd so this :nethod 'Vias 

. studied. Tho cher1ical steps are rO:Jdily Q daptable to seni-Bicro work and 
. 

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

since there :;tro no inportant side reactions. The acetylation of the 

alcohol isolso essentially qunntitative and also there are no side pro-

,,, ducts. The stops of the reaction may be represented as follows: 

-------._------------
(*) The work described in this paper was sponsored by the .~tomic Energy 

CODnission.' 

(1) R. R. Rensha~, J. Am. Chen. Soc., ~, 128 (1909). 
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HCl 
-(* ) .- + L CH3 #CH2CH20l!} Cl-

____ .• ::..t.~ 

Choline Chloride 

* [( CH
3

) 2NCH CHOCOCH
3
J + Cl-

l~cetylcholine Chloride 

. EXPERIMENTAL 

beth.yl iodide: - Carbon dioxide was co.talytically hydrogenatep. to 

methyl alcohol at.high pressures and iodinated with phosphorus and iodine (2). 

The yield varied frOD 80-85%. 

Cho1ine-nethyl-C14 chloride: - One and nine-tenths graBS (13.7 0[101(35) 

of nethyl-C14 iodide was distilled in ~l!.Q into 0. reaction tube containing 

nslight excess of i3-dimethylal7'ino ethyl alcohol (1. 7 g~) dissolved in 10 01. 

absolute ethyl ~~coho1. The reaction tube -was constructed of a Co.rius tube 

sealed to a 10 Inn. stopqock and connected tothevacuuri manifold with a 

14/35 standard joint (3). .<:~fter the methyl iodide Vi as added the stopcock 
, 

~'ias clnmped shut and the tube heated ot 600 C for one to one and one-he If 

hours • 

• ,f"ter henting the tube it wns reconnected to tho VDCUwn line and all 

the vol~tilo conpounds, including the excess tertiary aDine, distilled off. 

~B. F'ii. 'rolbert, J. AD. 'Chen. Soc., 69., 1529 (1947). 
(3) IIIsotopic C::'rbon1! by C[.~lvin, Heidelberger, Reid, Tolbert and Yankwich, 

po 142 and 170, John Wiley ~md Sons, Inc., New York, 1949, 

----------------
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The non-vcbl.:1tile residue was "nshed vii th Huter into Q 50 nl. beak3r, \-ihich 

aolujdon v¥as chilled in o.n ice-bElth and 5 g. silver oxide added slo .. ly ::md 

the !.lixture thoroughly stirred. The excess silver oxide and the silver 

iodide 17flS filtored off [md the filtr1te and ,lash water combined [lnd ti-

trnted to pH 7.4 vii th l! hydrochloric acid. The choline chloride .7as con-

centrnted to a syrup in vacuo ~nd was then t .. ice crystallized fron an abso--- ~ 

lute alcohol-ether nixed solvent. The reerystnllized choline chloride ,ias 

The calcul~-:ted speeific~~ctivity of the choline chloride based on tho 

specific activity of the bariun carbonate used ,to begin the synthesis vms 

9175 x 104 dis./Din./ng; the observed specific activity of the product 

vms 9.7 ;!: 0.3 x 104 dis./Din./ng. The yield based on c14H3I \"ias 87.0%. 

linol. Caled for C5H140NCI: C, 43.0; H, 10.0; Cl, 24.5. Found: C, 43.13; 

H, 10.11; CI, 24.96. 

~~choline-nethYI-C14 chloride: - approxinatoly one gran anhydrous 

choline chloride labeled in the nethyl group vms placed in an ignition 

tube ,lith L~ Dl. acetic anhydride. The tube \7aS sealed and heated on 

tho stenn b~lth for two hours. The tube -sas then cooled, opened and trans-

ferred nith an excess of absolute ethyl alcohol to a snaIl flo. sk equipped 

vlith Q condenser and refluxed for one hour. The volc.t1le conpounds \-lere 

evo.pornted off and the syrup dried in YQ£!!2.. The Dcetylcholine chloride 

,las them crystallized fron dry acetone. First crop yield nilS 42% based on 

choline chloride. 

The cnlcuLttod specific nctivity based on the specific aotivity of 
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the choline chloride ,;,etS 7.7 :!: 0.5 x 104 dis./min./ng; tho observed specific, 

activity of the product l'iUS 8.7 :!: 0.5 x 104 dis./nin./ng. Annl. Culcd for 

C7H1602NC1: C, 46~Z; H, 8.85; Cl, 19.6. Found: C, 45.43; H, 8.94; Cl, 

'19.2 • 

..:~ckno!!lodgnont: - The o.uthors would like to thnnk Pr'of. Ivl. Celvin 

for his encour8genent in this work. 

SUMMARY 

A method is described for the proparD.tion of choline-methyl-c14 

chloride !.md .::lcetylcholine-nethyl-C14 chloride fron rI1ethyl-C14 iodide on 

n seni-nicro scale. 


