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Derivatives of dl-Aminopropanediols* 

By Chieko URAKAMI and Kasumi KAKEDA 

(Received January 9, 1953)

Since the structure of chloramphenicol was 
proven(1) by a group of workers at the labo-
ratories of Parke Davis & Co. to be D-(levo)-
threo-2-dichloroacetamido-1-p-nitrophenyl-1, 
3-propanediol, a number of papers dealing 
with the preparation of its analogs have ap-
peared, but esterification of the hydroxyl groups 
of the chloramphenicol type compounds have 
not been attempted. It might be possible to 
maintain bacteriostatic activity by dropping 
off the p-nitrophenyl group from the chioram-
phenicol molecule and by esterifying the 
hydroxyl groups with p-nitrobenzoic or fatty 
acids of varied chain lengths since certain 
esters of glycerol(2) have been reported to be 
active against Mycobacterium tuberculosis. As 
far as we are aware, there have been reported 
no cases where the haloacylaminopropanediols 
have been esterified with the acids we used in 
this experiment.

A number of functional derivatives of the 
following three types of compounds were pre-
pared (Table 1, 2 and 3).

1- and 2-Aminopropanediols were prepared

Teble 1 

1-Aminopropanediol Series, CH2(OR)CH(OH)CA2NHCOCHCl2

* Bath temperature .

Reaction Condition 

Solubility

* Part of this work was presented at the Fifth Annual 
Meeting of the Chemical Society of Japan, April 1952. 

(1) M. C. Rebstock, H. M. Crooks, Jr., and J. Controulis,

J. Am. Chem. Soc., 71, 2456, 2163 (1949). 
(2) Th. Wagner-Jauregg and H. Arnold, Ber., 70, 1459 

(1937); H. Arnold, ibid., 71, 1505 (1938): ibid., 73, 90 (1940).
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Table 2 

3-Aminopropanediol Series, CH2(ORi)CH (NHCOCHCl2)CH2(OR2)

* Recrystallized from abs. EtOH. 

Reaction Condition 

Solubility

Table 3 

Halogenated Acyl Ester Series, CH2(0COC11H2,)CH(OH)CH2(OR)

* Bath temperature . 

Reaction Condition 

Solubility

according to the method described in the litera-

ture.(3-5) The amino group was acylated first 

with methyl dichloroacetate and then one or 

both hydroxyl groups were esterified with long 

chain aliphatic acids or p-nitrobenzoic acid. 

Since it has been observed that the acyl 

migration (6) (7) takes place from the oxygen of

the hydroxyl group to the nitrogen of the 

amino group in acyl derivatives of the amino-

propanediol in an alkaline solution and vice-
versa in an acid solution, the confirmation of 

the chemical costitution of the final compounds 

prepared was desirable. If the 2-hydroxyl 

group in the 1-acyl-amino -2,3-propanediol 
and the 1,3-hydroxyl groups in the 2-acyl-

amino isomer were left free, the migration of 

the acyl group from the nitrogen of the amino 

group to the oxygen of the hydroxyl groups 
to the 2- and 1 or 3-posititions, respectively, 

would occur on treatment with phosphorus 

pentachloride. Therefore, the hydroxyl groups 
were acylated previous to the treatment with

(3) E. Abderhalden and E. Eichwald, Ber., 47, 2888 
(1913). 

(4) E. Schmidt and R. WilkendorP, ibid., 52, 398 (1919). 
(5) H. Schlenk and B. W. De Haas, J. Am. Chem. Soc., 

73, 3921 (1951). 
(C) Max Bergmann and S. Sabetay, Z. physical. Chem., 

137, 47 (1924). 
(7) Carlo O. Alberti, XII Int. Congr. Meeting in New 

York, Sept., 1931.
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phosphorus pentachloride. 1-Dichloroacetami-
do-3-lauroyloxy-2-propanol was esterified with 

stearoyl chloride and the resulting product was 

treated with phosphorus pentachloride,(8) fol-

lowed by deamination with nitrous acid to give 
1-lauroyl-2-stearoylglycerol, which was then 

esterified with stearoyl chloride. The final

product.melted at 56.0～57.0℃. and showed

no depression of its m. p. when mixed with 

an authentic sample (m. p. 54.0•Ž.(9)) prepared 

according to Fischer's method.(10) Similarly, 

deamination was carried out with 2-dichloro-

acetamido-1, 3- dilauroyloxypropane. 

This procedure proves that no migration of 

the dichloacetyl group or no interchange of the 

haloacyl with other acylgroup has taken 

place. The preparation of 1-lauroyloxy-2, 3-

distearoyloxy from 1 - dichloroacetamido - 3-

lauroyloxy-2-propanol shows that the mono-

acylation of the primary alcohol has taken place 

during the acylation of the haloacylamino-

propanediol. Therefore, it is reasonable to 

state that the rest of the compounds prepared 

possess the structures as indicated. 

Experimental 

dl-Dichloroacetamidopropanediol (I).-A mix-

ture of 18g. (0.197 mol) of 1-aminopropanediol

( 140～140.5℃./6～6.5 mm) and 30 g.(0.209 mol)of

methyl dichloroacetate was refiuxed on the water 
bath for 1 hrs. The methanol formed was 
removed and the residue was washed by decanta-
tion five times with 30 cc. portions of petroleum 
ether and dried over cone. sulfuric acid paraffin 
in a vacuum desiccator to induce crystallization. 
The crude product was dissolved in ethyl acetate, 
the solution filtered, the solvent removed and the 
residue washed with petroleum ether. The yield 
was quantitative. 

1- Dichloroacetamido-3-lauroyloxy- propanol 
(III).-To a mixture of 8g. (0.039 mol) of dl-
dichloroacetamidopropanediol, 30 cc. of chloroform 
and 4 g. of pyridine, cooled to zero degree, was 
added dropwise 8 g. (0.037 mol) of lauroyl chlori-
de* under constant stirring. The reaction mixture 
was allowed to stand at room temperature for 24 
hrs., acidified with 1/2 N sulfuric acid and extrac-
ted with ether. The ether extract washed with 
a 5% solution of sodium carbonate followed by 
water and dried over anhydrous sodium sulfate. 
It was then filtered and the residue obtained after 
removal of the solvent was allowed to stand at
-18℃. to allow crystallization to take place.

The crude product was dried in a vacuum desic-
cator over conc. sulfuric acid, and purified by 
recrystallization from absolute methanol. The 
crude product weighed 10 g. (71% of theoretical
yield), and pure product melting at 70.5-71.0℃.

weighed 6 g. (43% of theoretical yield). The com-
pounds 1-dichloroacetamido-3-nonoyloxy-2-pro-
panol (II) and 1-dichloroacetamido-3-p-nitro-
benzoloxy-2-propanol (IV) were prepared by the 
similar method described above. 

dl -1-Dichloroacetamido- 3- isobutyroyloxy -2-
propanol (V) To a solution of 6 g. (0.029 mol) of 
dl-dichloroacetamidopropanediol and 3g. of pyri-
dine in 5 cc. of chloroform was added, under 
cooling, 3.5 g. (0.026 mol) of isobutyroyl chloride 
and allowed to stand at room temperature for 24 
hrs. The reaction mixture was treated in the 
manner similar to the method described for the 
preparation of 1-dichloroacetamido-3-lauroyloxy-
2-propanol. Since it was found to be a liquid 
compound, the crude product was extracted with 
ether, the solvent removed, the residue extracted 
with alcohol, and the residue obtained after 
removing the alcohol was subjected to high 
vacuum distillation. 

The 1 - dichloroacetamido - 3 - isovaleroyloxy -2-

propanol (VI) was prepared similarly. 
 1-Lauroyloxy-2, 3-distearoyloxypropane.-For 

the confirmation of the structure of 1-dichloro-
acetan nido - 3 - lauroyloxy - 2 - propanol, one grain 
(0.0026 mol) of 1-dichloroacetamido-3-lauroyloxy-
2-propanol was dissolved in a mixture of 10 cc. 
of chloroform and 2.5 g. of pyridine, the resulting 
mixture treated, under cooling, with 0.85 g. (0.0023 
mol) of stearoyl chloride and the reaction mixture 
allowed to stand for 2 days. The subsequent 
treatment of the reaction mixture was carried out 
in the mariner similar to the method described
previously. The pure compound melted at 66～

67℃.

The compound thus obtained was treated with 

phosphorus pentachloride according to the method 
described in the literature(6) to obtain the hydro-
chloride salts of 1-amino-2-stearoyloxy-3-lauroyloxy-

propane. The product was then deaminated with 
nitrous acid to give 1-lauroyl- stearoyl glycerol, 

which was then esterified with stearoyl chloride 
in the presence of pyridine. The purified trigly-
ceride melting at 56.0～57.0℃. showed no depres-

sion of its melting point when mixed with the 

samnle prepared accordine to Fischer's method.(10)

(Reported m. p.54.0℃.(9))

The total amount of lauric c,cid obtained by 

hydrolysis of 1-dichloroacetamido-3-lauroyloxy-
2-propanol with 0.1 N sodium hydroxide was 
found quantitative. 

2 - Dichloroacetamidopropanediol (VII). - 2 -
Aminopropanediol(s) was treated with methyl 

dichloroacetate in the manner described for the 

preparation of the dl-dichloroacetamido isomer. 
The crude product was purified once from a 
mixture of methanol and petroleum ether and

(8) Max Bergmann, E. Brand and F. Dreyer, Ber., 54, 
933 (1921). 

(9) B. F. Daubert, J. Am. Chem. Soc., 66, 291 (1911). 
Daubert prepared this compound by the reduction of 1-
lauroyloxy-2, 3-dielaidoyloxypropane. 

(10) E. Fischer, Ber., 53, 1589 (1920). 
* Laurie acid used in this experiment was a c. p. 

grade of Matheson product.

then from absolute alcohol, m, p,143.5-144.0℃.

Tlia yield was quantitative.
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2-Dichloroacetamido-1, 3-dilauroyloxypropane 

(IX).-A solution of 1.2.g. (0.0060 mol) of 2-
dichloroacetamidopropanediol in a mixture of 30 
cc. chloroform and 10 g. of pyridine was treated, 
under cooling, with 1.8g. (0.0082 mol) of lauloyl 

chloride, the reaction mixture allowed to stand 
for three days, and treated in the manner descri-
bed for the preparation of 1-dichloroacetamido-

3-lauroyloxy-2-propanol. Compounds 2-dichloro-
acetamido -1, 3 - d inonoylo xy propane (VIII), 2-
dichloroacetamido-1-p-nitrobenzoyloxy-3-propanol 

(X), 2-dichloroacetamido-1, 3-dipalmitoyloxypro-

pane (XI),* 2-dichloroacetamido-1, 3-distearoylo-
xypropane (XII),* were prepared according to the 

method mentioned above. 

1-Chioroacetyl-3-lauroyl glycerol (XIV).-A 
solution of 4.5 g. (0.016 mol) of monolaurin (m. p.
62～63℃(10) and. 1.59. of pyridine in 15 cc. of

chloroform was treated, under cooling*, with 2.5 g. 
(0.022 mol) of monochloroacetyl chloride and the 
resulting reaction mixture was worked up as 
described previously. The product was taken up 
in ether, the solvent removed, and the residue 
subjected to high vacuum distillation. 

Compound 1-dichloroacetyl-3-lauroyl glycerol 
(XIII) was prepared in the similar manner. 

1, 3-Dilaurin.-Upon treatment of compound 
2-dichloroacetamido-1, 3-dilauroyloxypropane with 
phosphorus pentachloride followed by nitrous acid,

as described for the 1-compound, 1, 3-dilauryl

glycerol, m. p.56～57℃. was obtained. This

proluct showed no depression of its melting point
when mixed with the sample(m. p.56～57℃.)

prepared accordiug to the method of Daubert(11)

(retorted m, p.58℃.). The hydrolysis of 2-

dichloroacetamido-1, 3-dilauroyloxypropane with 
0.1 N NaOH gave quantitative recovery of lauric 
acid. 

Summary 

Derivatives of 1-aminopropanediol, 2-amino-

propanediol and the halogenated acyl esters of 
glycerol have been prepared. The amino group 
has been acylated with haloalkylacyl group 
and one or both hydroxyl groups with ali-

phatic acids of various chain lengths. Preli-
minary experimental results have shown that 
these compounds exhibit bacteriostatic activity 
in vitro against mycobacterium tuberculosis, 
avian. The chemical constitution of the iso-
meric products, the 1-amino and 2-amino 
derivatives, has been confirmed. The prepara-
tion of the optical active forms of the amino-

propanediols are now in progress. 

Osaka City University, Department of 
Home Economics, Osaka

* Palmitic and etearic acids used were e. p. grades 

obtained from the"Delta Chemical Works", m. p.61-62℃

.and 68-69℃, respectively. (11) B. F. Daubert, J. Am. Chem. Soc., E6, 289 (1944).


