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Benzimidazole !3 an analogue of purine and differs from die latter in that instead of a pyrimidine ring
it o~~:alns a benzene ring.

The benzimidazole ring plays an Important part in metabolism (enters into the composition of vitamin
By, pardcipates in the synthesis of thym!ine nucleosidesy,

On the other hand Woolley [1] has shown that benzimidazole added to the nutrient medium inhibly the
growth of yeast and of zome bacterla, The inhibitory action of benzimidazole can be abolished by adenine or
guanine,

Taking these data Into consideration with respoct to the intensive synthesls of nuclefc acids in malignant
tumors, L. F. larionov and L. L Malyugina (2] undertook the study of the effect of benzimidazale and
some of it derivatves ont tumors in animals,

The compounds wete synthesized by O. F. Ginzburg and L. S, Efros {1852-1986) {n the Laboratory of
Organic Dye-stuffs (Director B. A. Por_al-Koshm) of the Lensovet Technological Instlwute, Leningrad,

However, noie of the dertvadves of benzimidazole obtained (with substituents In position 2, which included
methyl, phenyl, benzyl and pyrldyl) showed any actvity against transplanted tumoss in rats and mice,

The problem In the present work was to investigate the possibility of using benzimidazole as a carrler of
an and-tumor actve chemlcal group and as {ts *conductor® Into the tumor,

METHODS AND RESULTS

Six derfvauves of benzimidazole, prepared by O. F, Ginzburg, were studled; tnese were called *dimezoles®
and included dimezole-7 (2-chloro~-methylbenzimidazole), dimezole-8 (1-5-hydroxyethylbenzimidazole),
dimezole-9 (1-8 -chlorcethyl-2-chloromethylbenzimidazole), “tmezole-12 (1-8 -chloroethyl-2-benzylhenzi-
midazole), dimezole-15 [1-8 -chloroethyl-2-bls-(8 -chloroethyl) -aminomethylbenzimidazole) and dimezole-14
{2-bis- (3 -chloroethylaminomeibyitenzimidazole)),

Investgstion of the benzimida~ole derlvatives was started with determination of thetr toxicity, Esperle
ments with single admini*maton of the substances to rats (80) showed that dimezole» 11, 12 and 13 were non-
toxie, since doses of 2.5-2 and 0.5 g per 1 kg body weight did not cause death of the animals, Dimezole-T {s
slightly toxlc ~ 30% of the rats succumbed to a dose of 1.5 g/ kg body welgnt, Dimezole-8 is rather more toxics
80% of rats suncumbed to a dose of 0.5 g/ kg. According w the data of L, F, Larlonov and L, L. Malyutina {2}
the lethal dose of dimezole-8 (for mice) Is 1.5 g per 1 kg, Dimezole-14 i3 the most toxie, the 1009 LD for it
belng 0.5 g/ kg and the 50% LD 2%out 0.1 g/ kg.

994



Tho antl-tumor properties of the preparations were studied on vansplanted tumors; Ehriich’s, sarcoma 48
snd Gueren'scarcinoms, A total of 370 mice and 600 rats was used,

Experlments were always performed on measurable twnors, The tumors were measured with calipers in
three directons, The arithmetic mean was calculated from the flgures obtained and this served as the mean
diemeter of the tumor, The res"lts were cvaiuated by percentage {nhibitdon of tumor growth, The data were
treated statistically by the modificd method of Student as described by V. i, Romanovsky [3] (the difference was
consldered significant {f ¢ = 0.9E5).

Experimental results are summarized In the table,

The Zffect of Benzimidazole Derivatives on Transplanted

Twnors
Tumior Dose |5 5 ga
[
Preparation | guain in ° ES 4.3
23 «2|§%
mghgl”d =10 S

Dimezole7 | Ehrlich’s
tunior 275 {20112 1{4.397
Sarcomad45 {276 125] 21 10.730
Dimezole-8 | Fhritch's

tumor 300 {151 20 10.661
Dlmmezole-9 !thrlich's ‘
tumor 50 {1200 40 10.987

.| sarcomads 150--601401 18 10,379
imezole-12 | Sarcomad5 [ 300 (307 30 10.979
250 130]--30 ;078

Dimezole«i3 !sarcomad4s 1400 {25] 45 0?9‘27
Dimezole-14 | ehlich's

tumor 57 {145 40 [0.908
Sarcomadd | 3.5 |60f 95.1]0.997
Guerin's

carcinoma | 3.5 [30} 70 {0.979

Notz. All preparations were administered per os except
dimezole-8 which was glven intaperitoneally.

The table shows that neither dimezole-7 nor dimezole-8 exerted any appreciable effect on the growth of
Ehrlich's tumor, Nor does dimezole-7 inhibit the growth of sarcoma 45,

Dimezole-9 produces noticeable inhibiton of the growth of Ehriich’s tumor but not of sarcoma 45,

Dimezole-12 inhibited the growth of sarcoma 45 in one experiment by 30% but in other experiments pro-
duced statisdcally unreliable stimulation of the growth of the same turnor,

Dimezole-13 failed to show antl-tumor activity since the Inhibiton obtained in 45% proved to be non-
tlgniflcant.

Deflntte and-tumor actlvity was found In dimezole-14, In dally doses of 3.5 mg/ kg or 15-20 mg/ kg
given every 72 hours, this preparation not only produced swong Inhibftion of the grewth of sarcoma 45 (by 85%)

but also caused resolution of this tumor In 349 of the rats {f the tumor weighed about 1 g at the beginning of
testment. No such resolution was observed on treating rats with large tumors (about 4 g) even when toxic doses

were used, but tumnor growth was inhiblted by 90%.

Ant-tumor activity of dimezole-14 fr also seen in the case of other transplanted tumors, It inhiblts the
growth of Ehrlich's tumer {n mice by 40% and of Gueren's rat carcinoma by 70%.
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Rau weatzd with dimezole-14 showed & x‘/,-2_-fold decrease In the weight of the spleen as comparcd o
control animals,

Investigation of the effect of dimezole-14 on hemopolesls was carrled out on 10 rabbits; dimezole-14 was
introduced into the stomach for 8 days. Dally leucocyte counts and determinatons of the leucocyte formuls
were done, In addition, at the beginning and end of the experlnent examination of bone marrow (puncture of
the tbia) was performed, and when the animals were sacriflced the hemopoletic organs were exaridned micro-
scoplically (bone marrow, spleen, thymus and lymph nodes), The resuits of these experiments showed that
dlmezole-14 under these conditions hud a weak depressing effect on hemopolests,

Of the 6 derivatives of benzimidazole Investigated conslderable ant-wmor actlvity was thus found In one
preparation — dimezole-14 ~ which has one bis-(B -chloroethyl) -amine group linked with the ring by a CH, group,

The results of this investigation suggest that further search for and-iumor preparations in this group of
compounds is promising,.

SUMMARY

The authors studied the effect of € derivatives of benziimidazole on the transplanted tumors of mice and
rats, Pronouniced ant-tumor activity was revealed In dimezole-14 {2-bis-(8 chlorethylaminomethylbenzimica.
zole)). Dimezole-14 not only inhibits the growth of sarcoma 45, Gueren's carcinoma and Ehrlich's tumor, but
even causes resciution of sarcoma 45 in certain rats, This shows that the s~arch of and-tumor preparations
among derivatives of benzimidazole has important prospects,
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