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4 -  T R I F L U O R  OAC E T A  M I D O B E  NZ O T R I A  Z O L E  

N 2 - 2 , 3  , 4 -  T R I -  O - A C  ET Y L -  f l -  D- R  I B O P Y R A N O S I D E  

M. M. K u l ' c h i t s k i i  a n d  S. V. B o g a c h e v a  UDC 547.791.8v221'963.32 

4-Trifluoroacetamidobenzotriazole (I) was synthesized by acylation of 4-aminobenzotriazole 
with tr if luoroacetic anhydride under mild conditions in pyridine. The silver salt (ID of I was 
obtained by treatment of base I with an aqueous alcohol solution of AgNO 3. Condensation o f  
silver salt II with 1-bromo-2,3,4--tri-O-acetyl-D-ribopyranoside leads to 4-trifluo~'oacet- 
amid0benzotriazole Nr-2,3,4-tr i-O-acetyl-f l-D-ribopyranostde (III). The structure of nucleo- 
side HIwas confirmed by its n~, u v ,  and PMR spectra.  

Some benzotriazole derivatives - synthetic analogs of nucleosldes - display antitumorigenic activity [1,2]. 
Up untilnow, 4--trifluoroacetamidobenzotriazole and nucleosides based on it were unknown. 

4-Trtfluoroacetamidobenzotriazole (I) was synthesized by acylation of 4-aminobenzotriazole with t r i -  
fluoroacetic anhydride under mild conditions in pyridine. The silver salt (H) of base I was obtained by the ac- 
tion of an aqueous solution of silver nitrate on an alcohol solution of base I. Alkylation at the nitrogen atom of 
the 4-trifluoroacetamido group does not occur in the condensation of silver salt H with 1-bromo-2,3,4-tr i -O- 
acetyl-D-ribopyranoside in toluene; this may evidently be due to the considerable deactivating effect of tho 
strong electron-acceptor  CF~ group (~I 0.41 and ~R 0.10) and p-Tr conjugation of the nitrogen atom with the 
oxygen atom of the adjacent earbonyl group. 4-Trifluoroacetamidobenzotriazole Nr-2,3,4-tri-O--acetyl-fl-D- 
ribopyranoside (III) is therefore  formed as a resul t  of the reaction. 

NH 2 NHCOCF 3 NHCOEF 3 ~1 i / ~ B r  

(CF3CO)20 AgNO~ AcO OAc 

H H Ag 

I It 

N H COC F a 

AcO ~ - ~  " III 
AcO OAc 

Completely protected nucleoside III gives one spot as a resul t  of chromatography in various solvent sys-  
tems and has an Rf value of 0.87 (SUufol UV-254). The IR spectrum displays the character is t ic  frequency of 
the vibration of the CF3CONH group at 1715 cm -1 [3]. 
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Our previous  s tudy [4] showed that N 1- and Nz-methylbenzot r iazo les  differ  subs tant ia l ly  with r e s p e c t  to 
the i r  UV s p e c t r a  in ethanol. A subs tant ia l  d i f ference in the UV s p e c t r a  in ethanol is a l so  c h a r a c t e r i s t i c  for  
N 1- and Nz-glycosylbenzot r iazoles .  Thus in ethanol N~-glycosylbenzot r tazoles  a b s o r b  at 250-255 nm,  whereas  
longe r -wave  absorpt ion  at 280-290 nm is c h a r a c t e r i s t i c  for  the N 2 i somer s .  The format ion  of N 3 i s o m e r s  has 
not been obse rved  [1]. The HI nucleoside  synthes ized  in the p resen t  r e s e a r c h  has an absorp t ion  m a x i m u m  in 
ethanol at 276 nm and a smal l  shoulder  at 287 nm (log ~ 4.13 and 4.06, r e spec t ive ly ) .  This  const i tu tes  evidence 
for  glycosylat ion at the N 2 posit ion of 4 - t r i f luoroace tamidobenzo t r i azo le .  

The fl configurat ion of the glycoside r e s idue  in nucleoside III  was  es tab l i shed  f r o m  the ~ s p e c t r u m ,  
which contains a doublet of an anomer i c  proton with a chemica l  shift  of 5 5.84 ppm and a Jla2a constant  of 8.9 
Hz; this is c h a r a c t e r i s t i c  for  an axial  hydrogen at tached to the glycoside cen te r  of f l -nuc leos ides  [5]. 

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

Th in - l aye r  ch roma tog raphy  (TLC) was c a r r i e d  out on S[lufol UV-254 pla tes  in n - b u t a n o l - e t h a n o l - w a t e r  
(13 : 8 : 4) and in n-butanol  sa tu ra ted  with wa te r  at 20~ the c h r o m a t o g r a m s  were  developed in UV light: 

The UV s p e c t r u m  of the compound in ethanol was r e c o r d e d  with a Specord UV-vis  spec t ropho tomete r .  
The 1R s p e c t r u m  of a KBr  pel le t  of the compound was r e c o r d e d  with a Specord 75 s p e c t r o m e t e r .  The NMR 
spec t rum of a solution of the compound in per f luoropyr id ine  was r e c o r d e d  with a Tes l a  BS-487B s p e c t r o m e t e r  
a t  40~ with t e t r ame thy l s i l ane  as the ex te rna l  s tandard .  

All of the evapora t ions  were  c a r r i e d  out in the vacuum provided by a water  a s p i r a t o r  at t e m p e r a t u r e s  no 
higher than 30~ 

4 -Tr i f luo roace tamidobenzo t r t azo le  (I). A 0 .3 -ml  (2 mmole)  s ample  of t r i f luo roace t t c  anhydride was 
added dropwtse  with s t i r r i n g  at  -15~  to a solution of 0.27 g (2 mmole)  of  4 -aminobenzo t r i azo le  in 7.5 ml  of 
anhydrous  pyridine,  and the mix tu re  was then allowed to w a r m  up to 20~ and allowed to stand overnight  at this  
t e m p e r a t u r e .  The pyridine was then r e m o v e d  by  vacuum dist i l lat ion,  and the r e s idue  was ex t rac ted  with e ther  
( three 30 -ml  port ions).  The e ther  was r e m o v e d  by vacuum dist i l lat ion,  and the r e s idua l  oil was t r ea t ed  with 2.5 
m.l of cold water  and t r i t u ra t ed  in a porce la in  dish until it began to c rys t a l l i ze .  The c r y s t a l s  were  r e m o v e d  by  
f i l t ra t ion,  washed with cold water  ( three 1 -ml  port ions) ,  and dr ied in vacuo over  P~O 5 to give 0.4 g (83%) of a 
product  with mp  193-194~ ( f rom ether  with hexane). The IR s p e c t r u m  displayed the f requency  of the v ibra t ion  
o f a  CF3CONH group at 1715em-113] .  Found: C41 .9 ;H2 .3 ;  F24 .7 ;  N24.0%. CsHsF3N40. Calculated:  C41.7;  
H 2.2; F 24.8; N 24.3%. 

4 -Tr i f l uo roace t amidobenzo t r i azo l e  Silver Salt (I1). A solution of 0.34 g (2 mmole)  of AgNO 3 in 2 ml  of 
aqueous ethanol (1 : 1) was  added with s t i r r i ng  at 20~ to a solution of  0.46 g (2 mmole)  of  ba se  I in 5 ml  of 
ethanol,  and the mix tu re  was allowed to stand in the dark  at 10~ for  12 h. The r e su l t i ng  prec ip i ta te  was r e -  
moved  by  f i l t ra t ion  and dr ied in vacuo over  P~O 5 at 20~ and in vacuo at 0.008 m m  and 75~ for 3 h to give 0 .6g  
(90~ of a product  with mp>345~ Found.- F 16.5%. CSI-I4AgF3N40. Calculated:  F 16.9%. 

4 -Tr i f l uo roace t amidobenzo t r i azo l e  N z - 2 , 3 , 4 - T r i - O - a c e t y l - f l - D - r i b o p y r a n o s i d e  (IH}. A 0.34-g (1 mmole)  
s ample  of  t e t r a a c e t y l - D - r i b o p y r a n o s i d e  was dissolved in 1.8 m.l of a 45% solution of anhydrous HBr in anhy- 
drous  ace t ic  acid,  and the mix tu re  was allowed to stand in the  dark  for  90 min with protec t ion  against  the en t ry  
of a i r  m o i s t u r e  by  means  of a ca l c ium chlor ide  tube fil led with g lass  wool and P20~. The acet ic  acid and HBr 
were  ca re fu l l y  r e m o v e d  by  vacuum dist i l lat ion,  and the r e su l t i ng  sy rup  was d isso lved  r ap id ly  in 15 ml  of  an-  
hydrous toluene,  a f t e r  which the solvent  was r e m o v e d  by  disti l lation. This  opera t ion  was r epea t ed  t h r ee  t imes  
to comple te ly  r e m o v e  t r a c e s  of ace t ic  acid. The r e s idue  was then dissolved in 15 ml  of  anhydrous toluene,  and 
the solution was added at 80~ with s t i r r i n g  to a suspens ion of 0.34 g (1 mmole)  of sa l t  II  in 30 ml  of anhydrous 
toluene. The mix tu re  was s t i r r e d  at  80~ for  2 h, a f t e r  which it was cooled and allowed to stand overnight .  The 
prec ip i ta ted  AgBr  was r e m o v e d  by f i l t ra t ion,  and the toluene was ca re fu l ly  r e m o v e d  by  vacuum disti l lation. The 
r e s idue  was dissolved in dichloroethane,  pentane was added, and the mix tu re  was s t i r r e d  as the solvents  were  
r e m o v e d  by vacuum dist i l lat ion,  during which foaming  of the r e s idue  was observed .  The yield of HI, with mp 
71-72~ (fro m aqueous acetone) ,  was 0.35 g (78%). lR spec t rum:  VCF3CON H 1715; ~ a r o m  C-H 3070, 2995; 

~C-O--C 1230 cm -1. UV s p e c t r u m  (in ethanol), ~,max ( log s 276 (4.13) and 287 nm (4.06). Found: C 46.7; 
H 4.0; F 11.9; N 11.6%. CIgH19F3N408. Calculated:  C 46.7; H 3.9; F 11.7; N 11.5%. 
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