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tion of monoaldehyde oil (Runs B and C) 21.0'% of 
stearate was formed when hydrogenation was con- 
ducted in the absence of pyridine. When pyridine was 
present, the stearate content increased only slightly 
over that of the original oil (3.4%). 

Characteristics of 'these aldehyde oils are listed in 
Table III.  One product (Run A) had considerably 
higher molecular weight than expected, probably be- 
cause aldehyde condensation reactions occurred dur- 
ing work-up. The products obtained when pyridine 
was present during hydrogenation were, generally, 
slightly more colored and more viscous than those ob- 
tained when pyridine was omitted. 

Studies on the reactions of these unsaturated alde- 
hyde oils are under way. 
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Conclusion 
The preparation of a potentially useful chemical 

intermediate containing both unsaturated and alde- 
hydic functionality by partial ozonization of soybean 
oil has been demonstrated. 

I~EFERENCE S 

1. Metcalfe, L. D., and  A. A. Schmitz, Anal.  Chem. 88, 3 6 3 - 3 6 4  
(1961) .  

2. Ogg, C. L., and  F. J .  Cooper, lbld,. 21, 1400-1402  (1949) .  
3. Pryde,  E. ~I., D. E. Anders,  H.  M. Teeter, a n d  J.  C. Cowan, 

J A 0 0 S  88, 3 7 5 - 3 7 9  (1961) .  
4. Pryde,  E. H.,  D. E. Anders ,  H.  ~r Teeter, and  J .  C. Cowan, 

J .  Org. Chem. 27, 3055-3059  (1962) .  
5. Siggia, S.~ "Quant i ta t ive  Organic  Analyses via Funct iona l  Groups ,"  

John  Wiley and  Sons, New York 1949, pp. 63-64.  

[ R e c e i v e d  D e c e m b e r  1, 1 9 6 2 - - A c c e p t e d  M a r c h  18,  1 9 6 3 ]  

Incorporation of Linolenic-l-C 14 Acid into Eicosapentaenoic 
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Abstract 
Following intraperitoneal injection of methyl 

linolenate-l-C ~4 into kelp bass, Paralablax clath- 
ratus, the highly polyunsaturated fat ty  acids of 
their body fats were concentrated by low temper- 
atnre crystallization from acetone, and eieosapen- 
taenoic and docosahexaenoic acids were isolated 
from the concentrate by reversed-phase chroma- 
tography and hydrogenated. The resulting arach- 
idic and behenic acids were degraded stepwise to 
margaric acid, and the distribution of activity 
was determined. The results indicate that the in- 
jected Iinolenic acid was converted to eicosapenta- 
enoie acid and the latter incorporated into doeo- 
sahexaenoic acid. A probable conversion pathway 
is linolenic acid > 6,9,12,15-octadecatetraenoic 
acid > 8,11,14,17-eicosa'tetraenoic acid > 
5,8,11,14,17-eicosapentaenoic acid ) 7,10,13,16,- 
19-docosapentaenoic acid > 4,7,10,13,16,19-do- 
cosahexaenoic acid. 

Introduction 

T HE EVIDENCE deduced from many studies of the 
structure of the polyunsaturated fat ty  acids of 

fish lipids leaves little doubt that they resemble those 
found in mammalian lipids in possessing the divinyl 
methane structure almost exclusively (1-8). More- 
over, previous work from this laboratory (9) indi- 
cated that the same types of reactions (i.e. chain 
elongation and dehydrogenation) contribute to the 
transformation of exogenous linoleie acid to arachi- 
donic acid in a fish (Tilapia mos~ambica), as previ- 
ously shown "to obtain in the rat (10-13). However, 
the fa t ty  acids generally found in fish on a natural 
diet are largely of the linolenie type, having the 
terminal structure CH3-CH~-CH-= (7) and thus 

1 S u p p o r ~ d  by a t r a in ing  g r a n t  f rom the National  H e a r t  Inst i tute,  
Bethesda, :~d. 

s This  paper  based par t ia l ly  on work  performed u n d e r  Contract  AT(04-  
1)GEI~-12 between tho Atomic Ene rgy  C~ommission and  the Univers i ty  
of California.  

leading to the assumption that they are derived 
largely from dietary linolenic acid. This view has 
been strengthened by studies in which it was shown 
that in young mullet, dietary linolenic acid gave rise 
to increased deposition of eicosapentaenoic and doco- 
sahexaenoic acids, as indicated by gas chromatographic 
analysis (14). 

The present experiments were designed to 'test the 
logical supposition that the fed linolenic acid is in- 
corporated in toto into the chains of eicosapentaenoic 
and docosahexanenoic acids. Such a pathway has been 
indicated in rats by Steinberg et al. (15) and by 
Klenk and iViohrhauer (17). 

Experimental 
Synthesis of methyl linolenate-l-C ~'. Methyl lino- 

lenate-l-C 14 was synthesized following the method of 
Nevenzel and Howton (16). In the process of syn- 
thesis the by-products formed during the Hunsdiecker 
decarboxylation and debromination of silver 9,10,12,- 
13,15,16-hexabromostearate were identified (18). 

Treatment of fish. Three mature kelp bass (Para- 
lablax clathratus), 3 with an average body weight of 
167.3 g and average body length of 20.6 cm, were 
used as experimental animals. The fish were given 
an intraperitoneal injection of 600 mg methyl lino- 
lenate-l-C 1~ (for a total of 0.25 me) diluted with 
pure inactive methyl linolenate, 4 and put into a 24 • 
7~/~ • 73~ in. salt water glass aquarium at 19C. The 
aquarium was then placed in a constant temperature 
laboratory bath 5 set at 9.6C, since previous experi- 
ence had indicated that a lower tempera ture  might 
increase the yield of polyunsaturated acids. The 
temperature in the aquarium reached that of the 
bath in 110 min. After 5.5 hr of this cold trea't- 
ment, when two of the fish were becoming weak and 
only one remained active, they were killed by freezing. 

3 Caught  by John  Prescott ,  Mar ine land  of the Pacific, Palos Verdes, 
Calif. 

4 Obtained f rom the Hormel  Inst i tute,  Austin,  Minn. 
Amer ican  I n s t r u m e n t  Co., Inc., Cat. No. 4-8605. 
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TABLE I 
Weights of Extracted Lipids and Residue of Kelp Bass 

Body Body 
Fish No. weight, length, Fa t  free dry 

g cm residue, g 

1 194.9 22.0 43 .6(22.4%) 
2 130.4 18.7 30.8(23.6%) 
3 176.7 21.1 39.6(22.4%) 

Total 502.0 114.0 (22.7%) 

Acid 

51.14(10.2%) 

Extraction of oil. The fish l ipid was extracted in 
a War ing  Blendor  with chloroform-methanol  ( 2 : 1 ) ,  
which was filtered and evaporated to give the total  
fat .  Weights  of fish, fa t -free residue and total  oil 
are listed in Table I. 

Saponification of oil. The kelp bass oil (50 g) was 
dissolved in 700 ml of 5% ethanolic K O H  and sa- 
ponified under  ni t rogen overnight  at room 'tempera- 
ture. Af t e r  extraction of the unsaponifiable mat te r  
with petroleum ether, 42.85 g of mixed f a t t y  acids 
were obtained in the usual manner .  A small port ion 
of the mixed acids was methyla ted  and analyzed by 
gas-liquid chromatography,  using a Wheelco Model 10 
appara tus  with a 6 f t  by  6 m m  column of ethyl- 
eneglycol succinate (20% on 80-100 mesh siliconized 
celite) and an argon ionization detector. Peaks were 
identified by  comparison of their  retention times with 
those of s tandards  or f rom log Tr vs. chain-length 
plots (Fig.  1). 

Low temperature crystallization. The mixed f a t t y  
acids (41.5 g) thus obtained were dissolved in 350 
ml of acetone and were separated by  low tempera ture  
crystall ization at  --5C and - 6 0 C .  

The f a t t y  acid composition of these three fract ions 
was obtained by gas-liquid chromatography  and com- 
pared  with the original composition as shown in Ta- 
ble I I .  

I t  is apparen t  f rom the table tha t  the desired poly- 
unsa tura ted  f a t t y  acids, especially eicosapentaenoic 
and docosahexaenoic acids, are concentrated in the 
- 6 0 C  soluble fraction. Moreover, since this f ract ion 
showed a considerable act ivi ty (Table I V ) ,  fu r the r  
separat ion was per formed on the reversed-phase col- 
umn (19,20). 

Reversed-phase column chromatographic separation 
of -60C soluble fraction. The acids (200 mg) were 

TABLE I I  
Fat ty  Acid Composition of Original Oil and Fractions Obtained by 

Low-Temperature Crystallization of Kelp Bass Fatty Acids 

ZO:  

14 :0  
14 :1  and 2 
16 :0  
16 :1  
16 :2  
18 :0  
18 :1  
18 :2  
18 :3  
1 8 : 4  ( 2 0 : 1 )  
2 0 : 2  
20 :3  
2 0 : 4  
20:4 (isomer?) 
2 0 : 5  
2 2 : 4  
2 2 : 5  (isomer?) 
22 :5  
2 2 : 6  

Original 
oil 

% 
7.7 

trace 
27.3 

9.8 
trace 

3.4 
14.5 

1.6 
1.2 
2.5 
0.2 
0.1 
1.3 
1.0 
9.9 
0.6 
0.2 
1.8 

16.9 

Low temperature  crystallization 

Insol. at --5C Insol. a t - -60C SoL a t - -60C 
(11.35 g) (19.09 g) (9.51 g) 

% 
4.8 
0.3 

55.0 
4.5 
0.9 

10.1 
8.2 

% 
8.1 

9.3 
10.1 

1.2 
32.7 

% 
1.0 
0.5 

9.6 
1.2 
0.6 
9.7 

1.2 
5.0 
1.2 

trace 

0.7 
0.5 
4.0 
0.3 
0.5 
0.9 
6.4 

2.6 4.2 
1.1 2.0 
3.1 3.8 
0.5 ...... 
0.2 ...... 
1.6 2.8 
1.0 1.7 
9.6 19.4 
0.8 2.2 
0.3 1.0 
2.4 4.2 

15.1 36.4 

dissolved in 1.6 g of mineral  oil and adsorbed on 2.5 g 
of siliconized celite. The coarse homogeneous powder 
was deaerated in A-50 (50 volume % acetone in water)  
on a steam bath and was added to the top of the col- 
umn. All  elutiou was carried out at 37C. Each eluted 
f ract ion of 25 ml was t i t ra ted with 0.0.48 N alcoholic 
potassium hydroxide giving the results  i l lustrated in 
F igure  2. 

I t  had been expected that  the separation between 
20:5 and 22:6 acids would be quite difficult in light 
of lhe empirical  observation that  the effect of the elu- 
tion rate  of one added double bond is about two thirds 
of that  produced by a decrease in chain length of two 
carbons. However, a saddle appeared  in the broad 
peak eluted by the A-50 solvent as can be seen in Fig- 
ure 2. For  this reason, the A-50 f ract ion was collected 
in two pasts,  A-50(1) and A-50(2) ,  as indicated. The 
f a t t y  acid composition of these f ract ions was analyzed 
by  gas-liquid chromatography  (Table I I I ) .  

I t  can be seen tha t  in the first fraction, the main com- 
ponent  was eicosapentaenoic acid with no other detect- 
able C2o acid component  and tha t  in the second, doco- 
sahexaenoic acid is the main component  and the only 
C~2 acid. Thus eicosapentaenoic and docosahexaenoic 
acids were isolated free f rom acids with the same 
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FIG. i. G a s - l i q u i d  e h r o m a t o g r a m  of  k e l p  b a s s  oil. T e m p e r a t u r e s :  c o l u m n  196C;  d e t e c t o r  cell 229C;  f l ash  h e a t e r  228C. Gas  
flow 167 m l / m i n ;  d e t e c t o r  v o l t a g e  750. On ly  m a j o r  p e a k s  h a v e  b e e n  iden t i f i ed .  
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FIG. 2. R e v e r s e d - p h a s e  c h r o m a t o g r a m  of  the  so luble  f r a c t i o n  a t  - -60C b y  low t e m p e r a t u r e  c r y s t a l l i z a t i o n .  

chain lengths, but different amounts of unsaturation. 
It is also noteworthy that the percentages of 20:5 
(9.94) and 22:6 (16.86) in original oil were concen- 
trated to 19.41 and 36.35 by the low temperature 
crystallization, and then to 74.94 and 71.86, respec- 
tively, by the reversed-phase column chromatography. 

Hydrogenation and separation of hydrogenated 
product. The total material from the A-50(1) and 
A-50(2) fractions was separately hydrogenated over 
10% Pd-on-charcoal, and the resulting saturated acids 
were freed from mineral oil and indicator by chroma- 
tography on silicie acid (2!). 

I t  is obvious that arachidie acid (20':0) in the hy- 
drogenated A-50(1) acids and behenic acid (22:0) in 
A-50(2) were derived from eicosapentaenoic (20':5) 
and doeosahexaenoie acids (22:6), respectively. The 
isolation of 20:0 from A-50(1) and 22.0 from A-50(2) 
was carried out using reversed-phase chromatography. 
The 20':0 and 22:0 acids thus obtained were found to 
be fairly pure (over 99%) with gas chromatography 
after silicic acid purification. 

Determination of activity o~ various fractions. The 
radioactivity of the various isolated and purified frac- 
tions is listed in Table IV. The highest activity was 
found in the -60C-s01uble fraction obtained by low 
temperature crystallization, and since the purified 
arachidic and behenic acids isolated from this fraction 
still had a fairly high activity, step-wise degradation 
was carried out on both acids after diluting with the 
appropriate pure non-labeled acids. 

Distribution of C 1~ activity in eicosapentaenoic and 
docosahexaenoic acids. The purified samples of active 
arachidic (21 rag; derived from eicosapentaenoic) and 
behenic (65 rag; derived from doeosahexaenoic) acids 
were diluted to 405 mg and 910 rag, respectively, and 
degraded by the modified Dauben procedure (11,22,23) 
down to margaric acid, collecting each successive car- 
bon atom as benzoic acid. The benzoic acid samples 
and the residual margaric acid were purified and 
counted, yielding the results shown in Table V. 

The following distribution of activity was observed: 

TABLE I I I  

Fatty Acid Composition of A-56(1) and A-50(2) Fractions from the 
Reversed-Phase Column a 

Acid A-50( i )  k-5O (2) 

14 :1  and 2 
16 :2  
16 :3  
16 :4  
18:3  
1 8 : 4  
2 0 : 4  
20 :5  
22 :6  

% 
trace 
trace 

1.0 
3.2 
4.2 

11.9 

74.9 
4.8 

% 

14.4 

2.3 

2.6 
8.6 

71.9 

a Fatty acids are designated by number of carbon atoms followed by 
number of double bonds. Fat ty acids eluted with A-55 are not included 
here but consisted largely of 16: 1, 18:2,  and 20 :3 .  

:For a r a c h i d i c  a c i d :  

C a r b o n  No .  4 - 2 0  3 2 1 

C17tI35-CH~-CH~-CO2H 
% T o t a l  r a d i o a c t i v i t y  in  

C~o-chain 27 64 2 7 

F o r  b e h e n i e  a c i d :  

C a r b o n  No .  6 -22  5 4 3 2 1 

C17H3~-CH~-CHz-CHz-CHz-CO~H 

% T o t a l  r a d i o a c t i v i t y  in  
C~-cha in  19 41 1 6 11 22 

% T o t a l  r a d i o a c t i v i t y  in  
t e r m i n a l  C2o-chain 28 61 1 9 

The heptadecanoic acid resulting from repeated step- 
wise degradations was contaminated with analogous 
substances from over-degradation, necessitating puri- 
fication by reversed phase chromatography before the 
radioactivity was determined. 

Discuss ion  

From the results obtained in these studies it is ob- 
vious that the linolenic (9,12,15-octadecatrienoic) acid 
molecule is incorporated, at least partially undegraded, 
into the molecules of eicosapentaenoic 5,8,11,14,17 and 
docosahexanenoic 4,7,10,13,16,19 acids. The relatively 
high activity of the even carbons and of the C17 termi- 
nal ends of these acids is not readily explained at pres- 
ent, and recalls the similar results obtained with rats 
(15) for linolenie acid. I t  is possible that this acid, 
unlike linoleic, undergoes extensive partial degrada- 
tion and resynthesis before elongation to the final 
products of the process, Nevertheless, the high activ- 
ity in the third carbon of arachidic acid and the fifth 
carbon of behenic acids leaves little doubt that these 
positions represent the original carboxyl of the ad- 
ministered linolenic acid. Moreover, the very similar 
distribution of activity in arachidic acid and the 
terminal 20 carbons of behenic acid indicate the con: 
version of the former to the latter. 

From this evidence, it can be postulated that in the 
fish a pathway of conversion of linolenic to higher 
polyUnsaturated fat ty acids exists very similar to that 
postulated for the rat (15), with steps similar to 

TABLE IV 

Radioactivity of Lipid Fractions and Fatty Acids of Kelp Bass 

Activity, Fraction d.p.s. /mg a 

Original oil ...................................................................... 
Nonsaponifiable fraction ................................................. 
~Iixed acids..~ .................................................................. 
Insol. at --5C ........................................... ~ ...................... 
InsoL at --60C ................................................................ 
Sol. at --60C .................................................................... 
Arachidic acid ................................................................. 
Eicosapentaenoic acid (calc'd) ....................................... 
Behenic acid .................................................................... 
Docosahexaenoic acid (calc'd) ....................................... 

61.3 
58.5 
63.7 
28.3 
72.9 

135.6 
35.2 
36.4 
12.8 
13.3 

a Obtained with the use Of a liquid scintillation counter and methods 
described previously (13) .  
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TABLE ]r 
Radioactivity of Degradation Products of Araehidic and Behenie Acids 

Derived from Eicosapentaenoic and Docosahexaenoic Acids 

Sample d.p.s./mrnole 

Arachidic acid (diluted) ................................................ 
Benzoic acid (C-1 of arachidie) ..................................... 
Benzoic acid (C-2 of arachidic) ...................................... 
Benzoic acid (C-3 of arachidic) a .................................... 
Margarie acid .................................................................. 
Behenic acid .................................................................... 
Benzoi c acid (C-1 of behenic) ........................................ 
Benzoic acid (C-2 of behenic) ........................................ 
Benzoic acid (C-3 of behenie) ........................................ 
Benzoic acid (C-4 of behenic) ........................................ 
Benzoic acid (C-5 of behenic) ........................................ 
Margaric acid .................................................................. 

871 
57 
18 

557 
235 
758 
167 

86 
46 
13 

310 
145 

a Calculated from the difference between the radioactivities of C17 and 
Cls acids purified by reversed-phase chromatography. 

those shown to occur in the conversion of linoleic to 
arachidonic acid (11,12,13), and of oleic to 5,8,il-  
eieosatrienoie acid (23). In  this case, the pathway 
is probably: 9,12,15-oetadeeatrienoic (linolenic) acid 

) 6,9,12,15-octadeeatetraenoie acid > 8,11,14,17- 
eicosatetraenoic acid----> 5,8,11,14,17-eicosapentaenoic 
acid ) 7,10,13,16,19-docosapentaenoic acid ) 4,- 
7,10,13,16,19-docosahexaenoic acid. 

The shorter chain more saturated intermediates in 
this process were not studied in this case, but  the struc- 
tures proposed seem likely not only because of the an- 
alogy with the linoleic and oleic conversions but  also 
because some of them have been identified in various 
fish oils. For  example, Klenk and Brockerhoff charac- 
terized 6,9,12,15-octadeeatetraenoie (2) and 7,10,13,- 
16,19-docosapentaenoic (1,3) acids in herring and cod 
liver oils, and Stoffel and Ahrens (7) have identified 
these and also 8,11,14,17-eieosatetraenoic acid in men- 
haden body oil. Klenk and Mohrhauer (17) ,  in a very  
interesting study, have demonstrated the occurrence 

of steps 2, 3, and 5 in the rat. There is thus ample 
evidence to suggest that  the same pathway occurs in 
the fish and that  the fa t ty  acids of the fish lipids (in 
analogy with those of mammals) are the result  of 
predictable series of stepwise alterations of a known 
small number of dietary or biosynthesized acids. 

ACKNOWLEDGMENT 

Advice and aid in the use of the constant temperature aquarium by 
Malcolm Gordon, Department  of Zoology, University of California. 

REFERENCES 
1. Klenk, E., 1st In ternat .  Oonf. on Biochem. Problems of Lipids, 

Brussels,  33 (1953).  
2. Klenk, E., and H. Z. Brockerhoff, Physiol. Chem., 807, 272 (1957).  
3. Klenk, E., and H Z. Brockerhoff, Ibid., 810, 153 (1958).  
4. Silk, M. H., and Hahn,  H. H., Biochem J., 57, 582 (1954).  
5. Whitcutt, J. M., and D. A. Sutton, Ibid., 68, 469 (1956).  
6. Stoffei, W., and E. H. Ahrens, Jr.,  J. Am. Chem. Soc., 80, 6604 

(1958).  
7. Stoffel, W., and E. H.  Ahrens, Jr.,  J. Lipid Res., 1, 139 (1960).  
8. Toyama, Y., Y. Iwata ,  and K. Fjuimura,  Fette-Seifen Anstrich- 

mittel, 61, 846 (1959).  
9. Mead, J. F., M. Kayama,  and 1%. Reiser, JAOCS, 37, 483 (1960).  
10. Mead, J. F., 6L Steinberg, and D. 1%. Howton, J. Biol. Chem., 

205, 683 (1953).  
11. Steinberg, G., W. If .  Slaton, Jr.,  D. R. ttowton, and J. F. Mead, 

Ibid., 220, 257 (1956).  
12. Mead, J. F., and D. 1%. ttowton, Ibi&, 229, 575 (1957).  
13. Howton, D. 1%., and J. F. Mead, Ibid., 235, 3385 (1960).  
14. Kayama,  M., 1%. Reiser, D. W. tIood, and B. Stevenson, Unpub- 

lished. 
15. Steinberg, G., W. ]:I. Slaton, Jr., Howton, D. R., and J. F. Mead, 

J. Biol. Chem. 224, 841 (1957).  
16. Nevenzel, J. C., and D. 1%. Howton, J. Org. Chem., 28, 933 

(1958).  
17. Klenk, E., and I-I. Mohrhauer, Z. Physiol. Chem., 820, 218 

(1960).  , 
18. Stein, 1%. A., and M. I(ayama, J.  Org. Chem., 26, 5231 (1961).  
19. Howard,  G. A., and A. J. P. Martin, Biochem. J., 46, 532 

(1950).  
20. Mead, J. F., J. Biol. Chem., 227, 1025 (1957).  
21. Fillerup, D. L., and J. F. Mead, Proc. Soc. Exptl. Biol. Med., 88, 

574 (1953).  
22. Dauben, W. G., E. }Iocrger, and J. W. :Petersen, J. Am. Chem. 

Soc., 75, 2347 (1953).  
23. Fulco, A. J., and J'. 1% Mead, J.  Biol. Chem., 234, 1411 (1959).  

[Received September 4, 1962--Accepted .March 13, 1963] 

The Preparation and Properties 
II. Control of the Migration of 

of Some Synthetic Glycerides. 
Acyl Groups 1'= 

J. E. JACKSON, State University College, Geneseo, New York, and W. O. LUNDBERG, 
The Hormel Institute, University of Minnesota, Austin, Minnesota 

Abstract 
In  a s tudy of the use of tri tylglyeerols as start- 

ing materials for  synthesis of mono- or diglycer- 
ides and mixed triglyeerides, it was found that  
aeyl migration can be minimized or prevented by 
detr i tylat ion in petroleum ether, avoiding contact 
with polar solvents or contaminants. Under con- 
ditions favoring acyl migration, tetrabromostear- 
oyl radicals were found to migrate less readily 
than stearoyl radicals. 

Introduction 

F 
ORMATION OF TtIE t r i ty l  ( t r iphenylmethyl )  ether 
is a convenient method for  t emporar i ly  blocking 

one or both of the p r i m a r y  hydroxyls  of glycerol. 
However,  the use of t r i tylglycerols  as s tar t ing  ma- 
terials for  synthesis of mono- or diglyeerides has been 
limited by the facile migrat ion of the secondary acyl 

l l~rom thesis submitted by J. E. Jackson in partial  fulfillment of 
requirements for the Ph.D. degree, Universi ty of Minnesota, 1958. This 
work was supported in par t  by a grant  from the Archer-Daniels-Midland 
Co. 

Publication No. 4265, Agricultural Experiment Station, University 
of Minnesota. 

radicals during detri tylat ion with dry  hydrogen ehlo- 
ride (1).  

As a result, it has been necessary to devise relatively 
complex procedures for the synthesis of 2-monoglyeer- 
ides or 1,2-diglyeerides. In  one class of procedures 
hydroxyl  groups are made available in analogs of 
glycerol by suitable transformations after  the desired 
aeylation is complete (2). In another, the hydroxyl-  
blocking t r i tyl  groups are removed by hydrogenolysis 
under  mild conditions (3). In  reactions leading to 
mixtures of 1,2- and 1,3-diglycerides, the two have 
been separated by fractional crystallization (4). 

The need for a more direct procedure for the syn- 
thesis of 1,2-diglycerides led to a reinvestigation of 
tile comparatively simple method which uses mono- 
tr i tylglycerol  as s tart ing material. I t  was found that  
cleavage of the t r i ty l  ether with hydrogen chloride 
does not eause migration of acyl radicals if the tri- 
tylglyceride is sufficiently pure and the detri tylation 
is effeeted in petroleum ether without subsequent ex- 
posure of the product  to acidic diethyl ether. Thus, 
by varying the solvent in which detr i tylat ion takes 
place, the same procedure may be used for preparing 
either symmetrical or unsymmetrical  glyeerides. 


