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Benzlmidazole !; an analogue of partne and differs from r.he latter In ~hat Instead of a pyHmldlne tin s 
it cr a benzene rhag. 

The benzlmidazole ring plays an Important part in metabolism (enters into ~e  composition of vitamin 
Bit, participates In the synthesis of thymine nucieoddes). 

On the other hand Woolley [1] has shown that Lenzimldazole added to the nutrient medium Inhibits the 
growth of )'east and of ,ome bacteria. 2~e inhibitor t action of benzimldazole can ,be abolished by adenine oz 
guanine. 

Taking these data into conslderatiog, with respect to the intensive synfl~esls of nucleic acids in malignant 
tumors, L. F. Larionov and L. L Malyugtna (2] undertook the study of the effect of bcnzlmJ.dazcle and 
mine of lu derivatives on tumors ;n animals. 

The compounds were synthesized by O. F. Ginzburg and L. $. Efro5 (1952-1956) In the Lalrotatory of 
Organic Dye-stuffs (Director B. A. Poral-Koshiu)of ~e  Le~zovet Technological Institute, Leningrad. 

However, none of the derivatives of benzlmidazole obtained (with subsfltuent~ [n position 2, wMch included 
methyl, phenyl, benzyl and pyrldyl) ~howed any activity against transplanted tumors tn ~ats and mice, 

The problem in the p~esent work was to investigate the possibility of udng benzimldazole as a carrier of 
an anti-t~'nor active Chemical Stoup and as its *oonductor" Into fla-. tttmor, 

M E T H O D S  AND RESULTS 

Six derivauves of bcazimidazole, prepared by O. F. Glnzbu~g, were studled~ these were called "dlmezoles" 
and Included dlmez.ole-7 (2-chioro-methviLcnzlmidazole), dlmezole-8 (1-3-hydroxycthylbenzlmldazole), 
dlmezole-9 (I-3 -chlorcethyl-2-chloromethyl.~enzlmidazol,,), .~Imezole.12 (1-5-chloroethyl-2-benzylbenzl- 
.mldazole), dlmezole-!q [I-5-ch~roethyl-2-bii-(S-chlo~oerhyl) -amlnomethyIL',~nzlnddazole] and dh-nezole-14 
[2-b:s- (3-chloroethylaminom~yILeazimidazole}]. 

Investigation of the benzlmldazole de.,Ivative~ wal started with determination of their toxicity, Experl- 
mentt with single admini,tratlon of the sub]lances to rats (80) showed that dimezole- 11, 12 ar.d 13 were non., 
toxic, since doses of 2.5-2 and 0.5 g pet 1 kg body weight dld not cause death of the anlmals, Dtmezolr is 
tllghtly tox ic -30qaof  the rats s.,ccumbed to a do~r of 1.5 g /kg  h,~dy weighL Dimezole-9 Is rather more ~0xics 
8C~s of rats succumbed to a do~e of 0.5 g /ks .  According to the data of L F. Larlonov and L, L. Maly~ltina [2] 
the lethal do~e of dlmezole-8 (for mice) Is 1.5 g pet I ks. Dtmezole-14 Is the most tox!c, the 1 0 ~  LD for It 
being 0.5 g/kS and the 50~ LD ~hout 0.I g/kS. 
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Tho =atl.tumot properties of the p;eparatlon= were =tudled on tra=itplanted tumors= Ehrllch% ==tcom= 45 
~nd Gueren'tearclnomJ. A total of 370 mice and 500 rats was reed, 

Experlment~ were alvta~t verfo~med on measurable tmnorL The tumor= were meatured with calipers In 
three directions. The arithmetic mean wa= calculated from the figures obtained and tiff= served Is file me~tn 
diameter of the tumor. The rev,lu were evaluated by percentage Inhibition of tumor growth. The data were 
treated =tath tlcallv bF the modllied method of Student at described by V. L Romanovsky [3] (the difference w=l 
eomldered =lgnlficant if ~ = 0.9~,5). 

Experimental re=ulu are ~ummarized in the table. 

The ~ffect of llenzlmldazole Derivatives on Transplanted 
Tumor| 

Preparation 

Dlmezole-7 

Dimezole-8 

Dlmezole-9 

Dimezole -t2 

Dlmezole-t3 
Dimezole-H 

Tumor 
Strain 

Ehrllch's 
t i t  113 o r  

Sarcoma45 
Ehrlich'l 
tumor 
Ehrlich's 
tumor 
Sarcoma 45 
,r 

Sarcoma45 
Ehrlich'= 
tumor 
Sarcoma5 

Guertn~ 
carcinoma 

~ ~.~ 

2,5 [20-l, o. 97 
I 

3ou,115 2o o.~t 
~ |=2o 4o o.98r 

~0-:-~II40, 1~ 0.379 
.3OO [30 30 0.979 
25O [30 .30 O.723 

t --~ .20 0 . ~  
4OO [25 45 0 .9~  

5--7 1145 40 0.995 
3.5 t60 95 0.997 

3.5 [30 70 0.979 

I 

No~e. All pret~radons were administered vet o= except 
dlmezolr which was given lntraperi~neally. 

The table shows that neither dime~ole-7 nor dimezole-8 exerted any appreciable effect on ~e  growth of 
Ehrlich's tumor. I~r  does dimezole-7 inhibit the growth of sarcoma 45. 

Dlmezole-9 produces noticeable inhibition of the grow'h of Ehrllch't tumor but not of ,arcoma 45. 

Dimezole-12 inhibited the 8rowfil of sarcoma 45 in one experiment by 3Cqo but in other experiments pro, 
duced statistically unreliable stimulation of the growth of the ~ame tumor. 

Dlmezole-13 failed to show anti-tumor activity since the inhibition obtained in 4 ~  proved to be non- 
dgnlfleant. 

Definite anti-tumor activity was found in dtmezole-14, In daily dose,~ of 3.5 mg/kg or 15-20 mg/kg 
given every 72 hours, this preparation not only produced ~uong Inhibition of the growth of sarcoma 45 (by 95q,) 
but also caused re~olutlon of this tumor in 34% of the rats if the tumor weighed about 1 g at the beginning of 
t, eatment. No =uch resolution was observed on r rau with large t~mor= (about 4 g) even when toxic doses 
were used, but tumor growth was Inhibited by 909. 

An•tumor activity of dimezole-14 it also seen in the case of other transplanted tumors. It lnhiMts the 
growth of Ehrllch's tumor !.,x mice by 40~7, and of Gueren's rat carcinoma b]r "/Oak, 
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RAU uear~d wl~'~ dtmezoto.14 showed a l t / r 2 - f o l d  decrea~ [n r~e weight of thr ,pl�9 as comi>itcd to 
control &/t~lalt. 

Investigation of the effect of dimezole-14 on hemopoletis was carried out on I0 rabbits! dimezole-14 w:Is 
introduced into the stomach for 8 days. Daily leucocyte counts anr determinations of the leucocyte formal& 
were done. In ~dditton, at the beginning and end of the experiment examination of bone marrow (punctuze of 
the tibia) wit performed, and when the animals were sacrificed the here~poletic organ! were e~amined micro- 
scopically rhone marrow, spleer., thymus and lymph aodel). The resuits of there experiments showec4 t~at 
dtmezole-14 under these conditions had a weak depresslng effect on hemopoledl. 

Of the 6 derivatives of benzimidazolr Investlgatcd considerable ~nti.tumor activity was thin found in one 
prel~aration- dtmezole-14 -which  has one bis-(~-chloroethyl) -amine group lln.~cd with the ring by a CHt grou P. 

The results of this Investigation suggest that further ~earch for ~nti-tumor prei, aratt~ns in tht~ group of 
compounds is promising. 

SUMMARY 

The au~ors studied the effect of C deriwtlves of bcazimidaz~le on the transplanted tumors of mice and 
tats. Pronounced anti-tumor activity was revealed in dlmezole-14 [2-bls-(B chlorethylamlnomethylbenzimlda- 
zole)]. Dimezole-14 not only inhibits the growth of sarcoma 45~ Gueren's carcinoma and Ehrlich's tumor, but 
e~ea c a u l s  resolution of .~arcoma 45 in certain rats, This ~hows that the .~arch of anti-tumor preparattom 
a i~ng  derivatives of benzimidazole has important prospects. 
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