
STEAROYL PARATOLUENESULFONATE. A POWERFUL 
ACYUTING AGENT FOR LtPiD SYNTHESIS 

John F.W. KEANA l and Nan R. ERTLE l * 

Rectivd April 8.1976, accepted hum 4.1976 

w, emdent pr008dur~r f0r iffcctu8!cyhtiom m crttatu t0 metr in lrpu 

Iynthedr[l].Incertrfnkty~~~rcylt~~itfoarhr~notban 
available, an exampb being the rather difhh (see bebw) acyhthon of IyAecithin 
[2-4]. Despite the fact that mixed cuboxyUc=lulfonkacG anhydr&sbave been 
known to be powerfhl acylatirrg qjents for rcomc the (5.6) a3u! the fsct that th3 
preparation of stcaroyt ma-ormte haa been repoft& 171) 8pphtia of 
mixed cafboxyKf,-sulfanic acid anhydfide8 in l&id synthesis ha8 not been hitherto 
described. 

Stearoylptuene sulfonatc (I) = &Hen a3 8 rqfes#Dtative kxq chain fitty 
acid derhd mixed anhydtide for our studs AnhydMu (I) was convvnkntly p 
pruadbytmod~tionof~~~urhydtidttynthcttrof~~d 
sarlo 15). Thus, owiq to tb nthef km’ mhbilit)i of stcuoyl ChMde in rcetunh 
trik, anhydride (I) was generated by racth of 8 aaapmkm of sib tmyhta in 
didrforomtti with a!8royi*Iide. TIM) fqdd fo#lmkm of SihI chhide t4h 
gether with the prcs8na9 of a strong peak at Ml0 ad [5,7] in the inf& e 
trum of the supernatant dichhomuthane ~lution osattrmed the formation of 
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Sterrroyhtlons with a dichloromethane soiutjon of anhydride (I) were readily 
achkved in dichbromethane at 0-25°C for l-2 hr. Thus, mc I, 2dihydroxy-3- 
k&propane (II) was converted into the distearoyl derivative (111) in 86% yield. By 
way of wmparison Hess4 et al. (8) synthaized compound Ill by a 6day reaction 
of (II) with access stearoyl chloride in chloroform containing quinoline. 

An even better calibration of the reactivity of anhydride (I) was revealed In its 
reaction with iysokcithin (IV) derived from egg yolk. Thus, lecithin (V) was ob 
tied in 48% ykld (X5% when adjwted for recovered lytolecithin) after purifb 
tion over Sephadex LH-20. Earlier acyhtions of lysokcithin have typically involved 
f&n of a mixture of the lysokcithin, stearic anhydride and sodium oxide at 75°C 
for 48 hr [2,3). A recent improvement (4) invoking the heating at 50°C for 3 days 
of a melt containing lysokdthin and a spin_Esbeled acylimidazok has kd to a spin- 
b&d lecithin in 14% yield. 

RO 

RO 

1 I 

IIR-H 

B 
III R = CH3(CH2)16C 

R’O 

RO 

1 
+ 

=H+H2N(CH,)3 
I 

-0 

R’ = &dominantly a mixture of Cl6 and Cl8 
esters 

lVR=l< 

P I 
i’ R - CH3(CH&C 

t 
ROCH,CH, - cl- 

VIR=H 
0 . 
I 

VII R = CH3(CH2)t6C 





1.x w. Kap~, A.R. E&c, Steumylp-todutnen4fofoMIc 40s 

water and brine and then was filtered through 10 g of anhydrous KzCOa followed 
by an ether rinse. Evaporation of the organic layer afforded 218 mg of a white solid, 
recryst&Wtion of which from petroleum ether-methanol gave 178 mg (86%) of 
mmpound (III) as white flakes, m.p. 52-53°C (lit. (81 m.p. 54-55°C). The NMR 
spectrum was identical to that of a sample of (111) prepared by a modification of 
the method of H-1 et al. (8). 

C N-Demethyl_IVI2,2,6,6-tc~tramethy@@edine-I -oxyI-4-yl~~~tea~oylcholine 
&bride ( VII) 

To a stirred suspension of 93.7 mg (0.335 mM) of choline derivative (VI) (91 in 
1.0 ml of dichloromethane at 0°C was added 5.9 ml (Q.67 mM) of the stock solu- 
tion of (I) (see above). The resulting stirred suspension was allowed to warm to 23°C 
over a 2 hr period, during which time all the orange crystals of (Vl) had dissolved. 
The solution was diluted with dichloromethane and washed with water followed by 
brine. Evaporation afforded 282 mg of a pak orange solid. A 103 mg portion was 
purified by preparative TIX (silica GF, 6:8:2:2: 1 chloroform-acetone-methanol- 
acetic acid-water, Rf = 0.5). The resulting orange solid was taken up in dichloro- 
methane and washed with saturated Ca(OH)2 followed by brine. Evaporation of the 
orgrrnic layer afforded 34 mg (corresponding to 5 1% yield) of crude salt (VII) as a 
cream colored solid. Two precipitations from ether-hexane afforded the analytical 
specimen as an orange powder: m.p. 46.S47.5’C; mass spectrum: m/e 510 (cation 
of salt (VII) determined by fie)d desorption mass spectrometry), 496 (M-CH$l). 

Anal. Calcd. for C,lH,,N,O$l* 2CzH@$H3: C, 67.44; H, 11.90; N, 4.03. 
Found: C, 67.18; H, 11.59; N, 4.01. 

D. Lecithin f V) 

Lytoledthin was treated 3 times with anhydrous dichloromethant and reisolated 
by evaporation of the solvent. To a stirred mixture of 50.4 rng (0.096 mM) of the 
dried l~sokdthin and 1 .O ml of dichbromethane at O°C was added 2.7 ml (-0.31 
ti) of the chilled stock solution of compound (I) (see above). The stirred reaction 
mixture was allowed to warm to 25°C over a 2 hr period. The resulting solution was 
diluted with chbroforrn and washed with water. Evaporation of the organic layer 
aETotded 149 mg of a white solid. The ratio of lecithin to lysolecithin was found to 
be 1 .O: 1 .O by a combination of TLC [ 111 -inorganic phosphate 112 ] analysis. A 64 
mg portion was redtilved in 95% ethanol and chromatographed over a 1.5 cm X 
200 can Sephadex LH-20 column (37’C). 16 mg of lecithin (corresponds to 48% 
ykW;>95% when adjusted for recovered lysokcithin) and 10 rng of recovered lyso- 
kcithin was obtained. Purity was verified by analytical TLC. The Stearic acid from 
the excess mixed anhydride was also nearly quantitatively recovered from the chro- 
mWPphY* 
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