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The 1-alkenyl glycerol ethers were converted to the correspondin cyclic glycerol 
acetals. The conditions necessary for their cyclization were studiecf and no cleavage 
of the alkenyl linkage was observed. Tbe compounds isolated from the cyclization 
reaction were identical with the synthetic cyclic glycerol acetals prepared by a 

different route. 

T TEE PRESENT TIME. naturally occurring A plasmalogens are thought to be derivatives 
of glycerylphosphoryl choline, ethanolamine or 
serine, ccntaining a €atty acid residue and an 
en01 ether linkage as typified by I, first proposed 
by Klenk and Debuch (11, where R and R' are 
long chain alkyl goups and R" represents ethanol- 
amine, choline, or wine. 
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Evidence has recently been presented by 
Davenport and Dawson (2) that the cyclic 
acetal, 11, isolated by Feulgen and Bersin (3) 
and Thannhauser, et d. (4), is an artifact formed 
by the acid hydrolysis of ethanolamine lyso- 
plasmalogen, I11 ; however, Landowne and 
Bergmann (5 )  have presented evidence for the 
occurrence of the cyclic form 11 in the sea 
anemone A. elegantissima, although Rapport and 
Alonzo (6) in a study of lipid extracts from the 
tissues of 11 marine invertebrates stated that 
their study did not produce proof either for or 
against an acetal structure. 

Since the synthesis of 3-(l-alkenyloxy)- 1,2- 
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propanediols, IV, has been accomplished 
111 

by this 
laboratory (7, S), it was of interest to study the 
conditions necessary for their cyclization to the 
corresponding cyclic glycerol acetals, V. 
H-C&CH=CH-R 

H-k--OH H+ 

H r  4 - O H  
r 

IV 
HzC--O\ 

HC-4 ' I CH-CH-R 

I 
HpC--OH v 

EXPERIMENTAL' 
Cyclization of 3-( I-Octenyloxy)-1,2-propaa+dlol 

(Table I).-The cyclization of 3-( l-octenyloxy)-1,2- 
propanediol to  2-heptyl-4-hydroxymethyl-l,3dioxo- 
lane is given as an example of the method used in the 
cyclization experiments. The other experiments 
were analogous, varying mainly in the choice of the 
cyclizing agent, reaction temperature, and time. 
To 5.0 ml. of 3-( l-octenyloxy)-l,2-propanediol dis- 
solved in 10 ml. chloroform-isobutanol (1:l) mix- 
ture was added 10 ml. of aqueous 10% (w/v) tri- 
chloroacetic acid. The mixture was heated at 37' 
for 1 hour with vigorous stirring. The reaction mix- 
ture was allowed to stand at room temperature (25') 
for approximately 17 hours. At the end of this time, 
rufficient N sodium hydroxide was added to  neu- 
tralize the acid. The organic layer was extracted 
with diethyl ether, washed with water, and dried 
over anhydrous potassium carbonate. The solvent 
was removed in m u 0  and the remaining oil distilled 
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1 All boiling ints and melting points are uncorrected. 
Analyses were rf&mioed by G. Waler and F. B. Strauss. 
Microanalytical Laboratory, Oxford. England, and by Spang 
Microanalytical Laboratory Ann Arbor. Mich. All in- 
frared spectra were automadcally recorded with a Perkin- 
Elmer infracord speetrophotometer, housed in an aireondi- 
tioned m m .  The instrument was calibrated by means of 
known absorption bmnds. The liquid samples were sPnned 
in a wdium chloride mull cell. No solvent was used. 
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through a 5-in. Vigreux column to yield one product. 
The structures assigned were supported by their 
infrared spectra (Figs. 1 3 ) .  The 2,edinitrophenyl- 
hydrazone of the aldehyde was prepared from 
the isolated product! .m.p 106". Reported n1.p. 
106" (9). The 2,4dinitr6phenylhydrazones of the 
aldehydes obtained from the isolated cyclization 
products of 34 l-decenyloxy)-1,2-propanediol and 
34 ldodecenyloxy)-l,2-propanediol were also pre- 
pared and the melting points were, respectively. 
104" and 106". which agreed with the iterature 
values (9). 

Preparation of 2-Alkyl4hydroxymethyl-1,J-di- 
oxo1anes.-The 2-alkyl-4-hydroxymethyl-l$-dioxo- 
lanes used as reference compounds were synthesized 
by a completely independent procedure described in 
the literature (10). 

The 3-(l-alkenyloxy)-l.2-propsnediols (Figs. 1 A, 
2A, 3A) show a chatacteristic absorption in the 
infrared region at 1653 em.-' attributed to the 
-0-CH=CH- group (11). As expected, this 
absorption is absent in the infrared pattern of the 
cyclic glycerol acetals, thus the use of the infrared 
spectrophotometer enabled one to demonstrate 
cyclization very readily. The infrared patterns 
(Figs. 1B. 2B, 3B) of the material resulting from the 
cyclization of the alkenyl glycerol ethers showed no 
absorbance in the 1650 an.-' region and were in all 
respects identical to  the infrared patterns of the 
appropriate reference compounds. The refractive 
indices, boiling points, and elemental compositions 
of the materials isolated from the cyclization proce- 
dure agreed favorably with the reference compounds 
(Table I ). 

DISCUSSION 
The results presented here support the conclusions 

reached by Davenport and Dawson in their work with 
ethanolamine lysoplasmalogen. In the experiment 
conducted with 10% aqueous trichloroacetic acid 
with 1.40 Gm. mercuric chloride as the cyclization 
agent, and 3-( l-decenyloxy)-l,2-propanediol (Table 
I), only one product was formed, 2-nonyl-4-hydroxy- 
methyl-1,3-dioxolane, and no free aldehyde could be 
detected. Davenport and Dawson, however, state 
that the free aldehyde isgenerated from ethanolamine 
lysoplasmalogeii in the presence of the mercuric ion, 
although a small amount of the cyclic form remains. 
This may he due to  the fact that the experiments 
reported in the present work were based on the syn- 
thetic, 3-( l-alkenyloxy)-l,2-pr~panediols, as com- 
pared with the ethanolamine lysoplasmalogen 
utilized by the above authors. 
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