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Comparative Biological Activity of Seven New Water-soluble 

Chaulmoogric Acid Derivatives. * 
GEORGE A. EMERSON, HAMILTOX H. ANDERSON AND CHAUNCEY 

D. LEAEE. 

From t h e  PAarnicicoZogical Labomto,-y ,  Uwiuersity of California Medical School, 
San Francisco. 

Rogers’ introduced the first water-soluble chaulmoogra derivative 
intended for intravenous injection in leprosy, which was recognized 
to be a systemic disease most rationally treated by administering 
drugs for systemic effect. Due to the hemolytic, local irritative, 
sclerosing and other undesirable properties of sodium gynocardate, 
its intravenous use in humans was generally abandoned even though 
promising results had k e n  obtained in a considerable number of 
lepers. No other soluble chaulnioograte has been developed suffi- 
aciently free from the disadvantages of “Alepol” (sodium hydno- 
carpate) or sodium gynocardate to warrant its continued intravenous 
use. This report deals with several compounds which appear from 
various theoretical considerations to be preferable to the chaulmoogra 
soaps. 

Seven new water-soluble derivatives of chaulmoogric acid? have 
been examined pharniacologically and 3 of these have been tested 
further by a standardized method for antileprotic efficacy as meas- 
ured by their influence on the course of an experimental leprous in- 
fection in rats. The strain of rats, infection, the time and route of 
administering the drugs, the diet, size of treated and untreated 
groups, and all other controllable experimental conditions were 
identical with those used in work previously described.’ Further 
experiiiiental treatment is k i n g  continued for a more extended 
period with the more promising agents. 

* P a r t  of a cooperative study of the chemotherapy of leprosy conducted by 
the Hooper Foundation for Medical Research and the Pharmacological Labora- 
tory of the University of California Medical Sch-001, 'Sari Francisco, and supported 
in part by the Christine Breon Fund for Medical Research. 

1 Rogers, L., Lancet ,  1916, 1, 258; Brit. Ned. J., 19116, 2, 550. 
t Those compounds designated by numbers are preparations synthesized and 

generously supplied by Dr. Richard Wrenshall, of the Chemistry Department of the 
University of Hawaii; those designated by a letter were synthesized by one of 
us (G. A. E.) f rom chaulmoogric acid obtained from redistilled pure ethyl chaul- 
moograte supplied by Dr. Wrenshall. 

2 Anderson, H. H., Emerson, a. A., and Leake, C. D., Internat .  J .  Leprosy, in 
press. 
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276 ACTIVITIES OF SOME NEW CHAULMOOCRATES 

In Table I may be found the tolerated and minimum lethal doses 
on subcutaneous and intravenous injections in rats, the in z r i t ~ o  
bactericidal concentration and the effects in experimental rat leprosy 
of K-iodo-dihydrochaulmoograte (No. 661-K) , Na-chaulmoogryl- 
gl ycinate ( No. 1 14 1 ) and Na-dichaulmoogryl-P-glycerophosphate 
(Drug “A”)’ in comparison with those of “Alepol” (Nao. 104). 
The average variations in l m l y   eight, size of leprous lesion and 
incidence of Floughing lesions in each group of infected rats during 
a 6-months treatment period are included. The toxicity and i?~. vitro 
bactericidal activity of Na-chaulmoogryl-o-aminobenzoate ( No. 
1601 ) ,4 diethyl-ethanolammonium chaulmoograte (No. ZOO1 ) , 
choline chaulmoograte (No. 221 1 ) and Na-chaulmoogryl glutamate 
(Drug “B”) are also shown. 

Among infected 1mt untreated control groups observed in earlier 
studies the mortality from the disease, pneumonia and other causes 
was 33% in a year, while here 3 of 8 infected control animals havc 
died in 7 months. The mortality ratios of similar leprosy infected 
rats under treatment with the various drugs are shown in Table I. 
Average calculated closes of chaulmoogric acid per drug for each of 
the 3 treatment periods per group of treated rats were: “Alepol,” 
200, 125 and 120 mg./kg. ; K-iodo-dihydrochaulmoograte, 75, 135 
and 200 mg./kg. ; Na-chaulmoogryl-glycinate, 70, 125 and 225 
mg.&g. ; and Na-dichaulmoogryl-P-glycerophosphate, 625, 1 1 5 0  
and 700 mg./kg. The apparent superiority of the latter compound 
in comparison with the others may be due to the fact that we were 
able to give it in larger amounts, especially with reference to chaul- 
moogric acid content, without toxic or local effects. This drug is 
probably hydrolyzed more slowly than the others in the body, liber- 
ating a relatively non-toxic solubilizing group and prolonging the 
presence of the presumably effective chaulmoogra remainder. The 
modifying factor of availability of the chaulmoogric acid must be 
considered, however, since both drugs 1141 and “A” rank with the 
ethyl esters in therapeutic effectiveness although given in much 
smaller amounts. Our findings in this study with new water-soluble 
chaulmoogrates support our previous conclusions.2 The importance 
of unsaturation and optical activity of chaulmoogra derivatives in 
probable therapeutic value is emphasized by the ineffectiveness of 
the saturated HI substituted soap, drug 661-K. 

3Emerson, G. A,, in press. 
4 Santiago, S., and West, A. P., Philipp. 6. Sci., 1927, 38, 265; independently 

prepared by Dr. Wrenshall, through a ayntheeis giving greatly improved fields 
(personal communication, 1932). 
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Since these agents were studied from the standpoint of their pos- 
sible intravenous use it was felt advisable to test their hemolytic 
activity on human blood in vritro. Dikshit5 has shown that the de- 
gree of hemolysis produced by “Alepol” and other chaulmoogra 
soaps is the same as that brought about by the Na oleate of ordinary 
washing soaps. This action is modified by the formation of insolu- 
ble Ca salts, if the drugs are dissolved in Locke’s solution or if 
serum is added to Locke’s solution as Dikshit found? We 
compared the hemolytic properties of the 8 derivatives using con- 
centrations from 1 500 to 1 :100,000 in 0.9% NaCl solution. One- 
tenth of a cc. of washed human red cells was added to 10 CC. 
of the drug solution and observations were made over a 48-hour 
period. Na stearate, used as control, hemolyzed blood cells at  the 
same concentrations as “Alepol”. No hemolysis occurred in any 
of the Drug “A” solutions within the first 12 hours. Other results 
are indicated in Table I. 

Studies on the metabolism of chaulrnoogryl derivatives which con- 
tain a physiologically inert or harmless solubilizing radicle rather 
than a toxic one are in progress. 

On the basis of in v i t ro  bactericidal and hemolytic 
action, intravenous toxicity, tolerance, and effectiveness in experi- 
mental rat leprosy, Na-dichaulmoogryl-P-glycerophosphate ( “chaul- 
phosphate” for convenience), appears superior for possible use in 
the intravenous treatment of leprosy than other representative water- 
soluble chaulmoogra derivatives, such as Na-hydnocarpate ( “Ale- 
pol’’ ) , K-iodo-dihy drochaulmoograte, Na-chaulmoogryl-glycinate, 
Na-chaulmoogr yl-o-aminobenzoate, diethyl-ethanolammonium chaul- 
moograte, and choline chaulmoograte. 

Szmznzary. 

6 Dikshit, B. B., Ind. J .  Me&. Res., 1932, 19, 775. 




