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The action of two anomers  of g lucopyranosylnordopan on exper imenta l  t umor s  and 
leukemias  of mice  was studied. The a glucoside of nordopan was shown to have m a r k e d  
an t i tumor  and ant i leukemic act ivi ty.  The fl glucoside had weak an t i tumor  p rope r t i e s  
and mode ra t e  ant i leukemic action. 

The s ea r ch  for  subs tances  with an t i tumor  act ivi ty among the chloroethylamine  der iva t ives  of p y r i m i -  
dine has led to the development  of compounds such as dopan [1, 4-6], nordopan [2, 3, 12-14], and ipenyl 
[8, 9], which a r e  used  fo r  the t r e a t m e n t  of leukemias  and some f o r m s  of mal ignant  t umor s .  The next s tep 
toward the production of alkylating metabol i t es  of nucleic acid me tabo l i sm is the synthesis  ofha loa lkylamine  
de r iva t ives  of the nucleosides .  In the 1960s the ch loroe thylamine  analogues of ur idine and cytidine were  
synthes ized in Czechos lovakia  [10, 11, 15]. In t he i r  exper imenta l  study on AK leukemia  only 5 -d i (2-ch lor -  
ethyl) aminomethylur id ine  (ipenyl r iboside) was found to pos se s s  ant i leukemic act ivi ty.  

Glucose de r iva tes  of 5-d i (2-eh loroe thyl )aminourac i l  (nordopan) were  obtained in 1970 at the Lensovet  
Leningrad Technological  Inst i tute,  namely:  the hydrochlor ides  of N l -  [ a -D-g lucopyranosy l ] -5 -d i (2 -ch lo ro -  
e thyl )aminouraci l  and N 1 - [ f l -D-g lucopyranosy l ] -5 -d i (2 -ch lo roe thy l ) aminourac i l .  
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In the invest igat ion desc r ibed  below the ant i tumor  and ant i leukemic action of the q and fl anomers  
of g lucopyranosylnordopan was studied. 

E X P E R I M E N T A L  M E T H O D  

The action of the ~ and fl f o r m s  of Ni -D-g lucopyranosy lnordopan  was studied in mice  with subcutane-  
ously implanted solid t u m o r s  ( s a rcoma-298  and adenocarc inoma-755)  and leukemias  La, L1210, and Nk/Li .  
Al togehter  650 C57BL, DBA/2, C3HA, and noninbred mice  were  used.  The compounds were  injected in t r a -  
per i tonea l ly  in all  exper iments ,  both with subcutaneous t umor s  and with in t raper i tonea l ly  t ransp lan ted  
leukemias .  In the l a t t e r  case  the action of the compounds was d i rec ted  against  genera l ized  leukemia.  In-  
ject ions of solutions of the compounds began at t imes  when the t umor s  could just be palpated,  but considering; 
the rapid genera l ized  development  of the leukemias ,  in these  animals  injections began 24 h a f t e r  t r ansp l an -  
tation. T r e a t m e n t  continued for  5-10 days in the exper iments  with the solid t umor s  and 6-10 days in the 

Inst i tute of Expe r imen ta l  and Clinical  Oncology, Academy of Medical Sciences of the USSH, Moscow. 
Trans l a t ed  f rom Byul le ten '  ~kspe r imen ta l ' no i  Bioiogii i Meditsiny,  Vol. 75, No. 5, pp. 73-75, May, 1973. 
Original  a r t i c l e  submit ted  May 5, 1972. 

01973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reproduced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

551 



to 

o9 

O 

F~ 
0J 
to 

F~ 

O 

O 

O 

~o 

o9 

O 

,d 

.r 
P 

~ .  "-..-.....--~ 

~ =  O l  ~ - 

I 

1 E 
0 

0 
o9 

,~l (%) uedsoj!l 
uI o$~olou~ 

ueds~j!] 

sI~cU!u~ 
m "ou 

u~ds~jq 

~] si~cu!u~ 
~I JO "0~  

~_ 'uo!:I!q~qu~ 

~1 ;o'ou 

I ~sop 
o$ 

�9 

(~) aomna 
=TO "I/'~ 

sI~uaIu~ 
$0 "OU 

(~/~m) 
~so  

E 
6 

to 
o9 

h~  

2 

o9 

~D 
r to  co 

t ~  

d 

~ N  

o9 
to to 

l eukemias .  The resu l t s  were  a s s e s s e d  by the weight of the t umo r s  of 
the l i fespan (for the leukemias)  and exp re s sed  as percentages  of inhi-  
bition of t u m o r  growth o r  of i nc rease  in the mean  l i fespan of the leu-  
kemic  mice .  Stat is t ical  analysis  of the numer i ca l  resu l t s  was c a r r i e d  
out by Student 's  method. All the exper imenta l  resu l t s  were  comp a red  
with the action of dopan, the an t i tumor  act ivi ty  of which, as has been 
shown in the w r i t e r s '  l abora tory  [2, 3], is the s a m e  as that of nordopan. 

E X P E R I M E N T A L  R E S U L T S  

I t  is c l ea r  f rom Table  1, which s u m m a r i z e s  the resu l t s  obtained 
in a s e r i e s  of exper iments ,  that in an t i tumor  and anti leukemic act ivi ty 
the a anomer  was the m o r e  act ive of the two glucosides  studied. N o r -  
dopan o~-glucoside inhibited growth of s a r coma-298 ,  which is sens i t ive  
to alkylating agents,  by 87%, and at the s ame  t ime  it cons iderably  (by 
59%) inhibited growth of adenocarc inoma-755,  sens i t ive  to an t imetabo-  
l i tes.  In its an t i tumor  act ivi ty a glucoside was slightly supe r io r  to 
dopan, which inhibits the growth of these  s ame  tumors  by only 40 and 
35%, respec t ive ly .  

Dopan and the o~ glucoside had equal act ivi ty  against  acute La 
hemocytoblas tos i s  and prolonged the surv iva l  of mice  with this leu-  
kemia  by 73-75%. The two compounds had a less  ma rked  effect on 
subacute lymphatic leukemia  L1210 (30 and 44%, respect ively)  and 
prolonged the su rv iva l  of mice  with Nk /L i  asc i t e s  IyaI~phatic leukemia  
by 72% (dopan) and 86% (a glucoside).  

Nordopan fl glucoside had a l ess  m a r k e d  anti leukemic action. 
The l i fespan of mice  with La leukemia  t r ea t ed  with the fi anome r  was 
g r e a t e r  than that of the unt rea ted  control  m ice  by only 59%. This  
compound had vir tual ly  no action on L1210 leukemia .  The fl glucoside 
had a ve ry  weak an t i tumor  act ivi ty  both when acting on s a r coma-298  
and on adencare inoma-755.  

In the i r  toxici ty these  compounds differed sharp ly  f rom dopan. 
The sess iona l  therapeut ic  doses  of the a and fi glueosides ofnordopan 
a re  some  tens of t imes  g r e a t e r  than the therapeut ic  dose of dopan. 

Nordopan glucosides a re  thus less  toxic than dopan, they a r e  
s i m i l a r  to depart in the i r  ant i leukemic act ivi ty,  but in the i r  an t i tumor  
act ivi ty they differ  somewhat  f rom each o ther  and also f rom dopan. 

The apprec iab le  d i f ferences  between the an t i tumor  act ivi ty of 
the a and  fl g lucos ides ,  despi te  the ve ry  slight d i f ference in the i r  
s t ruc tu re ,  can be explained by the di f ference in the me tabo l i sm of 
these  compounds in animals  with t u m o r s  and in the neoplasms  t h e m -  
se lves .  
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