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Synthesis of alkyl glycerolipids  ith various cationic groups 
linked directly to the glycerol backbone 
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A number of positively charged lipids containi,-$ p?,~.dinium, N-methylmorpholinium, 
N-methylimidazolinium, 4-N,N-dimethylaminopy.--.diz-Aum, and 4-N,N-dimethylcyclo- 
hcxytammonium groups linked directly to the C(3~ a:om of 1,2-di-O-alkylglycerols with 
Br-, MsO-, and TsO- anions as counterions were s>:':,".cs'ized. 
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Phosphorus-free modified lipids (cationic lipids) are 
the object of  intense investigations due to the wide range 
of their biological activities, t The design of cationic 
liposomes that facilitate delivery of genetic material 
(DNA, mRNA) and oligonucteotides into cells of plant 
and animal origin for correcting genetic defects of cells 
and treating the genetic diseases is one of  the areas of  
application of  cationic lipids, z-6 Cationic liposomes as 
delivering systems have a number of advantages over 
viral vectors: liposomes protect DNA, mRNA, and oli- 
gonucleotide molecules from inactivation and degrada- 
tion by cellular enzymes; they are not infectious and 
immunogenic,  can easily be prepared, and can be stored 
for a long time. 

Design of cationic lipids for gene therapy is essen- 
tially aimed at changing the geometry of the cationic 
head (which can be branched or linear), at modifying 
the spacer group, and at varying the length and satura- 
tion of the chains in the hydrophobic area of the lipid 
domain, t,3&7 The aim of such studies is the creation of 
the most stable and the least cytotoxic liposomal com- 
positions capable of  effectively transfccting various cell 
lines. Synthesis and studies of the structure--activity 
relations of  new cationic lipids is a promising direction 
in bioorganic chemistry. We have already synthesized 
various representatives of cationic lipids as a part of 
systematic investigations. 8 - t~  

This work deals with the fl~rther development of 
these investigations and is connected with obtaining 
glycerolipids with various alkyl substituents and cationic 
grotips (predominantly heterocyclic Ones) linked directly 
to the glycerol backbone (Schemes 1 and 2). These 
compounds are the analogs of the commercially avail- 
able cat ionic l ipid,  rac-N-[2,3-di(oleyloxy)propyll-  
N, N, N-trimct hylammonium chloride (DOTMA, G I BCO 
BRL), and can be considered as potential mediators of 
gene transfer into eucaryotic cells. 

3 - O - T o s y l  (4, 5), I - b r o m o - l - d e o x y  (6),  and 
I-O-mcsyl  (7, 8) derivatives of  1,2-di-O-alkylglycerols 
obta ined by the method previously developed It were 
used as the starting compounds in the synthesis of 
catiop, ic lipids (10--16,  18). Tosyl derivatives 4 and 5 
were prepared by treating the corresponding 1,2-di-O- 
alkytgt.vcerols (1, 2) with an excess of TsC1 in anhydrous 
pyridine.  Heating tosylate 4 with LiBr in ethyl methyl 
ketone resulted in the formation of  rac- l -bromo- 
I -deoxy-2,3-di -  O-octadecylglycerol (6). The mesyl group 
was intr~xtuced by treating 1,2-di-O-alkylglycerols 1 and 
3 with methanesulfonyl chloride in triethylamine, t2 

Lipids 9 and 10 with pyridinium group were obtained 
by heati~kg either tosylate 5 or bromide 6 with an excess 
of p3ridine in 86 or 95% yield, respectively. Quater- 
nization of  N,N-dimethylcyclohexylamine with bromide 
6 by boiling in an excess of  the base gave cationic lipid 
11 in 31% yield. Heating bromide 6 or mesylate 7 with 
N-methylmorphol  ne in MeCN for a long time resulted 
in the Ibm~ation of cationic lipids 12 and 13 containing 
the ,V-methylnmrpholilaium group. The yields were low 
(from 5 to 19%). 

Quaternization of 4- N, N-dimethylaminopyridinc with 
rac-I-O-mesyl-2,3-di-O-octadecylglycerol 7 upon heat- 
ing in MeCN resulted in the formation of  cationic lipid 
14 in 56% yield. Atkytation of aminopyridines under the 
usual condit ions is known to occur at the aromatic 
nitrogen atom. t3 However, the signal at 6.89 ppm in the 
}H N M R  spectrum of compound 14 attracts particular 
at tent ion,  since such an Upfielc!sign.al cannot  be a s -  
signed tO the protons of the pyridinium ring (the signals 
of [3-protons of  the pyridinium ring in compounds 9 and 
I0 are situated at 8.04 and 8.08 ppm, respectively). At 
the same time the presence of the signal of  the methyl 
groups ,it 3.25 ppm in the tH N M R  spectrum of com- 
pound 14 points to the fact that the corresponding 
methyl groups are situated at the charged nitrogen atom 
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Reagents and conditions: 

Variant Corn- Reagents T Time 
pound /~ /h 

a 4, 5 TsCI/Py 60 6 
b 6 LiBr/MeCOEt 80 5 
c 7, 8 MsCI--Et3N/anhydr. CHCI 3 20 48 
d 9 Py 90 9 
e 10 Py 90 15 

f 11 N,N-DimethylcycIohexylamine 95 96 
g 12 N- Methyhnorphotine 95 103 
h 13 N- Methylmorpholine/MeC N 120 20 
i 14 DMAP/MeCN 110 19 
j 15 N- Methylimidazole/M cCN 100 15 
k 16 N- Methylimidazole/MeCN 100 12 

(<f 3.13 ppm for 11 and  3.36 ppm.  for 12). Thus ,  the 
presence of  such unusua l  signals conf i rms  the  s t ruc ture  
of  c o m p o u n d  14 repor ted  herein .  

We t r ied d i f fe ren t  a p p r o a c h e s  to i n t r o d u c e  the  
;V-methyl imidazol ium group into 1,2-di-O-alkylglycerols.  
One of  t hem inc luded  t rea t ing  mesyla tes  7 and  8 with 
N-methyl imidazo[e  in M e C N  (see Scheme  1). T he  yields 
of" lipids 15 and 16 were 44 and  15%, respectively.  

The  o the r  var iant  (see S c h e m e  2) was based on first 
ob ta in ing  rac-N-[ 2,3-di(hex:ldecyloxy)propyllimidazole 

Scheme 2 
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Reagents and conditions: o. Imidazole/MeCOEt,  80 ~ 45 h. 
b. Mel, Me2CO, 50 ~ 9 I1. 

(177 by t rea t ing  tosylate  5 with im idazo l e  in ethyl  me-  
thyl ke tone  (65% yield) and  s u b s e q u e n t l y  t rea t ing  the 
ter t iary  a m i n e  17 wi th  Mel .  The  yield o f  c o m p o u n d  18 
was 84%. 

The  second  app roach  appears  to  be preferable ,  as the  
isolat ion and  pur i f ica t ion  of  c o m p o u n d s  are faci l i tated 
and  thus  al lows one  to increase  t he  yield slightly. 

Thus,  we have synthes ized novel  ca t ion ic  glycerolipids 
with  var ious ca t ion ic  heads  l inked  to the  C(3)  a tom of  
1 ,2-di -O-alkylglycerols .  We plan  to use the  ob ta ined  
c o m p o u n d s  in gene  the rapy  as m e d i a t o r s  of  t ransfec t ion .  

Experimental 

Distilled solvents and reagents of domestic mamlfacture -- 
TsCI, LiBr, Py, Et3N, MeCN -- and also ethyl methyl ketone 
I Reanat, Hungary), octadecanol MsCl, imidazole, N-methyl- 
imidazole, N-methylmorphot ine ,  4 - N , N - d i m e t h y l a m i n o -  
pyridine, and N,N-dimethylcyclohexylamine (Fluka) were used 
in this work. 

TLC was performed on Silufol UV-245 plates (ChemapoL 
Czech Republic) for compounds 4--6 ,  and 10--18 and on 
Kieselgel 60 plates (Merck) for compounds 7--9. The spots on 
Silufol plates were visualized by treating with iodine vapor or 
KMnO4, or by heating The spots on Kieselgel 60 were 
visualized by spraying with 50% H2SO 4 and subsequent heat- 
ing. The Dragendofff reagent 14 was nsed to identify the deriva- 
tives of tertiary amines and cationic lipids. TLC was performed 
using the following developit~g systems: petroleum ether- -Et20 
(A) 3 : I , (B)  9 : I , ( C )  1 : I ; C H C I 3 - - M e O [ t  (D) 4 : I , (E)  
8 : I , (F )  5 : I , ( G )  6 : I , ( H )  50 : l .  Columnchromatogra-  
phy was performed on Silica gel L 100/250 i.tm (Chemapot, 
Czech Republic). Melting points were determined on a Boetius 
instrtm~ent (Germany). I I-I N MR spectra were registered on a 
Broker MSL-200 spectrometer (200 MHz) in CDCI 3 or 
CDCI3--CDjOD (3 : l). Mass spectra were taken on an 
MSBKh (Sumy, Ukraine) plasma desorption mass spectrom- 
eter with ionization by the products of 252Cf fission and at an 
accelerating voltage of +5 or +_20 kV. 

r a c -  1,2- Di- O-octadecyl-3- O- (4- toluenesulfonyl)glyceroi 
(4). Tosyl chloride (0.3529 g, 1.8511 retool) in 10 mL of 
anhydrous Py w a s ' a d d e d  to a so lu t ion  of 1.0038 g 
( I 6 S l 2  retool) of rac-l,2-di-O-octadecylglycerol It (1) i~ 
45 mL of anhydrous Py with stirring, and the re3ction mixture 
was heated tbr 6 h at 60 ~ Then molecular sieves 4 .,~, were 
added, and the reaction mixture was refluxed for 6 h. The 
cooled reaction mixture was diluted with 25 mL of CIICI~, 
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washed with 10% HCI and water, and dried over Na2SO, +. The 
solvent was removed, and the residue was ehromatographed 
(eluent: Ixmzene--Et20, 95 : 5) to give 0.4737 g (37.5%) of 
cotnpound 4, Rf 0.58 (A), m.p. 50--51 ~ (lit.is: m.p. 50-- 
50.5 ~ 

rac-l ,2-Di-O-hexadecyl-3-O-(4-toluenesulfonyl)glyeerol  
(5) (1.25 g, 92 %) was obtained analogously from I g of cac- 
1,2-di-O-hexadecylglycerol II (2). Rf 0.65 (F). IR, v / e r a l :  
3030, 2900, 1610, 1475, 1380, 1150, II00, 1040, 720 (lit.IS: 
IR. v/era-I:  3030, 2940, 1610, 1475, 1380, 1150--1050, 720). 

rac- ! - Bromo- I-deoxy- 2,3-di- O-octadecylglycerol (6). 
Lithium bromide (1.7 g, 19.6 retool) was added to a solution 
of 3.6 g (4.8 retool) of tosylate 4 in 40 mL of MeCOEt. The 
mixture was refluxed for 5 h and cooled to ~20 ~ and 
30 mL of Et20 was added. The precipitate was filtered off and 
washed with Et20 13• mL). The ethereal solution was 
passed through A1203 and evaporated. The residue was 
chronaatographed (eluent: heptane--Et20, 95 : 5) to yield 2.3 g 
(72.8%) of  compound 6, Rf 0.68 (B), m.p. 38--39 ~ 
(lit.Is: m.p. 38--38.5 ~ 

rac- l-O-Methanesulfonyl- 2,3-di- O-octadeeylglycerol (7). 
Triethylamiqe (0.37 mL, 2.664 retool) and MsCI (0.14 mL, 
1.776 mmol) were added to a solution of 0.663 g (1.11 retool) 
of rac-l,2-di-O-octadecylglycerol tl ( I ) i n  3 mL of anhydrous 
CHCI 3 at stirring. The reaction mixture was stirred for 48 h at 
18--20 ~ Then the reaction mixture was diluted with CHCI 3 
(20 mL), washed with water (3x I0 mL), 5% HCI (3xl0  mL), 
saturated NaHCO 3 solution (1• mL), and saturated NaCI 
solution ( l x l 0  mL). After the removal of the solvent, the 
residue was crystallized from 20 mL of EtOH to yield 0.642 g 
(85.6%) of cornpound 7, Rf 0.71 (C), m.p. 58--60 ~ MS, 
m/z (1~:~ (%)): 674.9 [MI ' (100%). 

rac-  1- O- Methanesu l fony l -2 ,3 -d i -  O-(oc tadee-9-en-  
l-yl)glycerol (8) was synthesized as described for mesylate 7 
from 0.0902 g (0.152 retool) of rac- 1,2-di- O-(octadec-9-en- 
I-yl)glycero111 (3). The target compound was purified by 
cohmm chromatography on Silica gel L 40/100 btm, eluent: 
heptane--Et20 (98 : 2). Yield: 0.0816 g (80%) of compound 
8, Rr 0.71 (C). MS, m/z(l~r (%)): 571.0 IM] § 1100%). 

rac_N_[2,3_Di(oetadecyloxy)prop-l-yllpyridinium toluene- 
sulfonate (9). A mixture of 0.2100 g (0.2795 mmol) of tosylate 
4 and 7 mL of anhydrous Py was heated for 9 h at 90 ~ 
Pyridine was then removed, and the residue was crystallized 
from Et?O to yield 0.1971 g (84.9%) of compound 9, Rf 0.60 
(D), m.p. 70--71 ~ MS, m/z (/tel (%)): 658.7 [M - TsOI + 
1100%). tl'i NMR, 6 : 0 . 8 6  (t, 6 H, 2 (CH/)tsC_I'J+3, J = 
7 Hz); 1.24 (br.s, 60 H, 2 (C+I:1.2)15CH3); 1.55 (m, 4 II, 
20CH2C._H2): 2.33 (s, 3 H, C~H4CH3): 3.25 (t. 4 H, 
20CH.2CH2,  J = 7  Hz); 3.31--3.50 (m, 2H,  CH2OCIsH37); 
3.85 (m, I H, CHOCIslt3-/); 4.61 (dd, 1 H, Ctt2N +, J = 
8.5 Hz, J = 13 Hz); 4.92 (dd, I H, CH2 N+, J = 3 Hz, Y = 
13.5 Hz): 7.16 (m, 2 tt) and 7.71 (m, 2 H, C6_HaH CH3): 8.04 
(m, 2 H); 8.52 (m, 1 H) and 8.89 (m, 2 It, CsHsN*). 

rac-N- [2,3-Di(oetadecyloxy)prop- ! -yl]pyridinium bromide 
(10). A mixture of 04094 g (0.6203 mmol) of bromide 6 and 
q mL of anhydrous l:'y was heated for 15 h at 90 ~C. Isolation 
and purification of the target compound were performed as 
described above to yield 0.4306 g 195.1%) of compound 10, 
Re 0.67 (D), m.p. 106--107 ~ MS, m/z (/rd (%)): +a58.5 
{M -- Brl ~ 1100%). IH NMR, 6:0 .86( t ,  6 H, 2(CI11)15CLt3, 
J = 7 Hz); 1.23 (br,s, 60 H, 2 (C112)15C1q3); 1.56 (m, 4 1t, 
2 OCt t2C[[?) :  3.20--3.70 (m, 6 H, 2 OC~J_?CH z. 
CH,_.OC~;t-1:,7): 396 (m, I It, CHOCt~1-t37): 465 (dd, ] H, 
C}I~N +, J = 8 Itz, J = 13 Hz): 497 (dd, [ |1, C H , N ' ,  J = 
3 Itz. i -: 13 llz), 8 08 ira, 2 IlL 8.57 (m. I It) :md-g.g6 (m, 
2 II. C~IIsN*). 

rac-N-[2,3-Di(octadecyloxy)prop-l-yl]-N,N-dimethyI-N- 
cyclohexylammonium bromide ( l l ) .  A mixture of 0.2430 g 
(0.3680 retool) of bromide 6 and 2.1 mL of N,N-dimethyl- 
cyclohexylamine was heated for 96 h at 95 ~ The reaction 
mixture was evaporated in vacuo (water aspirator pump) and 
dried for 2 h (I Ton-, 40 ~ The residue was crystallized from 
heptane to give 0.0884 g (31%) of compound 11, Rf 0.61 (E). 
MS, m/z(lrel (%)): 708.1 [M - Brl + 1100%). [I-i NMR, 8:0.85 
(t, 6 H, 2 (CH?)IsC_H3, ./ = 7 Hz); 1.23 (br.s, 60 I-t, 
2 (CH_2)tsC[-I3); 1.50 (m, 4 H. 20CH2CH2) ;  1.91--2.30 (m, 
I1 H, NC6HII); 3.I3 is, 6 H, N+(CH3)2); 3.31--4.07 (m. 
9 H, 2 0 C H ~ C H  2, CH2OCIsH37, C_HOChqH37, CH2N*). 

rac- N-[ 2,3-Di( octadecyloxy)prop- l-yl]-N-methylmorloholi- 
nium bromide (12). A mixture of 0.4002 g (0.6064 mrnol) of 
bromide 6 and 6 mL of N-methylmorpholine was heated for 
103 h at 95 ~ The reaction mixture was evaporated in vacuo 
(water aspirator pump) and dried for 2 h (1 Torr, 40 "C). The 
residue was crystallized from heptane to give 0.0231 g (5%) of 
compound 12, gf 0.43 (E). MS, m/z (lrel (%)): 680.1 [M - 
Br] + (100%). ~H NMR, ,5, : 0.83 (t, 6 H, 2 (CH2)IsCH3L 
J = 7 Hz); 1.23 (br.s, 60 H, 2 (CJJ_2)IsCH3); 1.54 (m, 4 H, 
20CI-I?C_H_2); 3.36 (s, 3 H, N+CH3); 3.41--4.10 (m, 15 H, 
20C_H_2CH 2, CH2OCIsH37, CHOCIsH37, 2 NCI-12CI-I20); 
4.32 (dd, 1 H, CH2N ~, J = 6 Hz, J = 12 Hz); 4.39 (dd, 
I H, CH2N +, J =  2 Hz, J = 12 Hz). 

rac-N-12,3-Di(octadeeyloxy)prop- l-yl]-N-methylmo~holi-  
nium methanesulfonate 113). A mixture of 0.1025 g 
(0.1518 mmol) of mesylate 7 and 1.17 mL of N-methyl- 
morpholine in 2 mL of anhydrous MeCN was heated for 32 h 
at 100 ~ The reaction mixture was evaporated in vacuo 
(water aspirator pump) and dried for 2 h (1 Ton', 40 ~ The 
residue was chromatographed (eluent: CHCI3--MeOH. 85 : 15) 
to yield 0.0227 g 119.3%) of compound 13, R r 0.72 (F). MS. 
m/z (lrel (%)): 679.8 [M - MsOI § 1100%). ~H NMR, S: 0.88 
(t, 6 H, 2 (CH2)IsC~_ 3, J = 7); 1.26 (br.s, 60 H, 
2 (CH2)tsCH3); 1.54 (m, 4 H, 2 0 C H 2 C H 2 ) ;  2.75 (s, 3 H. 
CH3802); 3.40--4,30 (m, 20 H, 2 0 C J : [ ? C H  2, N+CH3, 
CH__?OCtsl-I37 , CttOCIsH37, 2 NCH2CH20, CH2N+). 

rac- N,N-DimelhyI-N- { 1 - [2,3- di(octadee3doxy)prop- 1 -ylJ- 
1,4-dihydropyridin-4-ylidene}ammonium methanesulfonate (14). 
N,N-Dirnethylaminopyridine (0.064 g, 0.523 retool) was added 
to 00674 g(0.010 mmol) ofmesylate 7 i n  1 mL of anhydrous 
DMSO. and the mixture was heated for 19 h at 110 ~ The 
solvent was removed, and the residue was dried for 4 h 
(1 Torr, 40 ~ and dissolved in MeOH. The target com- 
pound was precipitated with Et20 to give 0.0456 g (59.4%) of 
con'tpound 14, Rf0.60 (G), m.p. 70--71 "C. MS, rn/z (]re I (%)): 
700.8 [M - MsO] + 1100%). q-t NMR, 3 : 0 . 8 5  (t, 6 H, 
2 (CH2)IsC~H 3, J = 7 HZ); 1.23 (br.s, 60 H, 2 (CH2)t5CIJ.3); 
1.50 (m, 4 H, 20CH2CL[2);  2.19 (s, 3 H, CH3802); 3.25 is, 
6 H, N~(CH3)2); 3.38--3.65 (m, 6 It,  2 0 C H ~ C I q 2 .  
CH.2OCIsH37); 3.90 (m, I H, CttOCIsH37); 4.15 (dd, 1 H, 
CH2N , J = 7 Hz, J = 14 Hz); 4.46 (dd, I H, Ctt2N, 
J = 3.5 Hz, J = 14 Hz); 6.89 (m, 2 H) and 8.12 (m, 2 I-t, 
CsH4N). 

rac- N-[ 2,3-Di(octadecyloxy)prop- l-yll-N'-methylimidazo- 
lium methanesuifonate (15). N-Methylimidazole (I mL) was 
added to 0.0862 g (0.128 retool) of rac- I -O-methanesulfonyl- 
2.3-di-O-octadecytglycerol (7) in 2 mL of anhydrous MeCN. 
and the mixture was heated for 15 h at 100 ~ The excess of 
N-methylimidazole was removed in vacuo as the azeotropic 
mixture with toluene. The residue was dried in vacuo (2 11, 
l Tort, 40 ~ and then chromatographed (elnent: CIICI 3 -  
MeOH, 96 : 4) to yield 0.043 g (44%) of compound 1.5, 
Rf 0.77 (t-)). MS, m/z (l~l (%)): 661.3 [M - MsOI ~ 1100%). 
~l~l NMR. ,3:0.89 ((, 6 tl ,  2 (Ct-|2)15C[!~, J = 7 l-]z); 1.25 
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(br.s, 60 H, 2 (CH2)IsCH3): 1.55 (m, 4 1t, 20Ctt2C!J_2); 
2.10 (s, 3 H. CH3SO2); 3.36--3.60 (m, 6 H, 2 0 C t l 2 C I - h  _, 
CH2OCIsH37); 3.85 (m, 1 H, CHOCIsH37); 4.01 (s, 3 I t .  
N+CH3); 4.26 (dd, 1 H, C|-12 N" .  J = 7 Hz, d = 14 Hz); 
4.54 (dd, 1 H, CH2 N~, J = 3.5 Hz, J = 14 Hz); 7.24 (d, 
2 H . - - C H = C H ,  J = 2 Hz); 10.10 (s, 1 H, - -CH=N) .  

r a c -  N- [ 2 ,3 -  D i (oe ta d  ee-  9- en - 1 - y l o x y )  prop- 1 -yl  ] - N "  - 

methylimidazolium methanesulfouate  (16) .  A mixture of  
0.0816 g (0.122 retool) of rac-l-O-methanesulfonyl-2,3-di- 
O-(octadec-9-en-l-yl)glycerol (8) and 0.5 mL of N-methyl- 
imidazole in 2 mL of anhydrous MeCN was heated for 20 h at 
I00 ~ Then the reaction mixture was evaporated in vacuo 
(water aspirator pump) and dried for 2 h ( 1 Torr, 40 ~ The 
residue was chromatographed (eluent: CHCI3--MeOH , 98 : 2) 
to yield 0.0141 g (15%) of compound 16, Rf 0.62 (D). MS, 
m/z (lrel (%)): 662.1 IM - MsO] + (100%). IH NMR, '5:0.88 
(t, 6 H, 2 (CH2)I3C__H3, J = 7 Hz); 1.26 (m, 44 tt, 
2 (CH_2)sCH2CII=CItCH2(CH2)6CH3);  1.54 (m, 4 H, 
2 0 C H 2 C H 2 ) ;  2.11 (m, 8 H, 2 CH2CH=CHCH2);  2.86 (s, 
3 H, CH3S); 3.41--4.20 (m, 12 H, N+CH3, 2 0 C H 2 C H  2, 
CLI2OCIsH37, CH_OCI8H35, CH2N+);  5.12 (m, 4 H, 
2 CH=CH) ;  7.90 (d, 2 H, - - C H = C H ,  J = 2 Hz), 10.15 (s. 
1 H , - - C H = N ) .  

rac- N- [ 2,3- Di(hexadeeyloxy) prop- 1 -yl ] imidazole (17). 
lmidazole (0.0415 g, 0.542 retool) was added to a solution of 
0.234 g (0.337 retool) of tosylate 5 in 5 mL of MeCOEt, and 
the mixture was heated for 45 h at 80 ~ The solvent was 
removed in vacuo, and the residue was triturated with Et20. 
The resulting precipitate was filtered off and washed with 
Et20. The combined filtrate was evaporated in vacua, and the 
residue was chromatographed. The target compotmd was eluted 
with CHCI 3. Yield: 0.123 g (62%) of compound 17, Rf 0.17 
i l l ) ,  m.p. 42--43.5 ~ MS, m/z (lr,t (%)): 591 [M} + (100%). 
IH NMR, 8:0.86 (t, 6 H, 2 (CH2)t3CIt3, d = 7 lqz), 1.26 
(br.s, 52 H, 2 (C1-1_2)13CH3); 1.54 (m, 4 H, 2 OCI12CH2); 
3.26--4.35 (m, 9 H, 20CH2CH2,  C H2OCI6H33, CH__OCI6H37, 
CH2N+): 6.98 (d, 2 11, - -CH=CIq,  J = 14 Hz); 7.49 (s, I H, 
- -CH=N).  

rac- N-[ 2,3-Di(hexadecyloxy )proff- l -yl  ]- N ' -methy l -  
imidazolium iodide (18). A mixture of 0.0527 g (0.0892 retool) 
of N-[2 ,3-di (hexadecyloxy)prop- l -y l ] imidazole  (17) and 
0.0083 mL of Mel in 1 mL of acetone was heated for 9 h at 
50 ~ The solvent was removed in vacuo, and the residue was 
c~stallized from anhydrous Et20 to yield 0.0549 g (84%) of 
compound 18, Rf0.42 (1t), m.p. 66--68 ~ MS, m/z(lre I (%)) 
605.5 [M - II § (100%). tH NMR,  8 : 0 . 8 7  (t, 6 H, 
2 (CH2)t3CH 3, J" = 7 tlz); 1.26 (br.s, 52 H, 2 (CH2)t3CH3); 
154 (m, 4 H, 20CH2CH2);  3.36--3.61 (m, 6 H. 2 OC~_I2CH- ~. 
CH2OCI6H33); 3.85 (m, 1 H, CHOCI6H37); 4.01 (s, 3 H, 
N+CH3); 4.26 (dd 1 H, CH2N ~-, J = 7 Hz, J = 14.5 Hz): 

4.54 (dd, I H, CH2N ~, J = 3.5 l-|z, J = 14.5 Hz); 7.21 (d, 
2 H. - -CH=CH,  J = 2 Hz); IOI3 is, 1 H, - -CH=N) .  

The  work was carr ied out  wi th  the  f inancia l  suppor t  
of  the  Russian F o u n d a t i o n  o f  Basic Research  (Pro jec t  
No. 96-03-33383a) .  
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