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XXVIII.* SYNTHESIS OF N-GLYCOSIDES OF 5-AMINO- AND 

5- ALKY LAMINO-6-AZ AURACILS 
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V.  L.  M a k i t r u k ,  a n d  V. P .  C h e r n e t s k i i  
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,G-N1-Glycosides of the azapyrimidine se r ies  were  synthesized by react ion of t r imethyls i lyl  
derivat ives of 5-amino-  and 5 -a lky lamino-6-azaurac i l s  with protected 1-halo-subst i tuted 
sugars  (in benzene at room tempera ture  for  72 h) in the presence  of HgO/HgBr  2 o r  
Hg(OCOCH3)2. Some of the physicochemical  proper t ies  of the new anomalous nucleosides 
were s tudied.  

During an experimental  and clinical study of 5- and 6-azapyr imidine nucleosides it was established that 
they are  promis ing ant imetabol i teswith anti tumorigenic and antivirus action [2-6]. Continuing our study of 
6-azapyr imidine  derivat ives ,  we synthesized and studied the products of glycosylation of 5-amino-  and 5-alkyl-  
amino-6 -azaurac i l s .  To obtain the azapyrimidine nucleosides we used the "si lyl  condensation" method [7], 
which makes it possible to real ize  the specific synthesis of Nl-glycosides  (see the scheme below). 

Compounds I-IV were  conver ted to t r imethyls i lyl  e thers  by heating in a mixture of hexamethyldis i lazane  
and t r imethylchloros i lane  at 170~ for  a few hours.  The silylation time was dependent on the basic i t ies  of the 
5-subst i tuted 6 -azaurac i l s  and increased on passing f rom I to /V. Silyl derivatives V-VIII were  condensed, 
without additional purification, with the acyl halogenose in the presence  of a m e r c u r y  cata lys t :  HgO/HgBr  2 o r  
Hg(OCOCH3)2io an inert solvent (in benzene at 20~ for  72 h). As a resul t  of the condensation we obtained 
acylated azapyrimidine nucleosides IX-XIV. Compounds XV-XIX were  isolated af ter  deacylation of derivatives 
LX-XIII with a methanol solution of ammonia  at 0~ 

The 5-subst i tuted 6-azapyr imidine  nucleosides are  color less ,  very hygroscopic substances that a re  sol-  
uble in water  and other  polar  solvents.  Like uridine [8], they are  res is tant  to acid hydrolysis :  when they are  
refluxed in 1 N HC1, t races  of the base that is split out appear on the chromatogram only after  3 h. 

Lrhe position of the glycoside bond in the 5-substi tuted azapyrimidine nucleosides was established on the 
basis  of the UV spectra .  It is known [9-11] that in the glycosylat ion of 5-methyl - ,  5-hydroxymethyl- ,  and 5 - t r i -  
f luo romethy l -6 -azaurac i l s  the monosacchar ide  residue is attached to Ni, shifting the absorption maximum of the 
N-glycoside to the shor t -wave region as the pH of the medium increases .  In analogy with the behavior of known 
azapyrimidine nucleesides [9-12], the f ree  N-glycosides  that we obtained display a hypsochromic shift of the UV 
absorption maximum of 10-13 nm when neutral  solutions are  made alkaline; this proves  glycosylation in the N1 
position. 

(} 0SI(CI13)3 0 
;! I iJ 

I I N / ~  R [(CH3)3Sij2NH/(CH3)3SiC %N.'~.N R ,.rBr (Or r,Cl) t tN ' / '~  ' 

3 ' / 

r ,  

tX-XIX ]-|V V - V I I I  

The fl configuration of the glycoside center  of the synthesized nucleosides was predetermined by the 
selected conditions for  the ca r ry ing  out of the "si lyl  condensation" and was com~irmed by the c i r cu la r  dichroism 

* See [1] for  communicat ion XXVII. 
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Fig. 1. C i r cu l a r  d ich ro i sm spec t r a  in 
methanol:  1) 1 - f l -D- r ib0 fu ranosy l -5 -  
a m i n o - 6 - a z a u r a c i l  (XIX); 2) 1- f i -D-gluco-  
p y r a n o s y l - 5 - a m i n o - 6 - a z a u r a c i l  (XV); 3) 
1 - f l -D-g lucopyranosy l -5 -me thy lamino-  6- 
azaurac i l  (XVD. 

(CD) anti IR spec t r a .  Like 6 -azaur id ine  [13], the 5-subs t i tu ted  azanuclos ides  have a la rge  negative Cotton 
ef fec t .Wig.  1). The f requenc ies  of C 1 - H  deformat ion  v ibra t ions  that a r e  cha rac t e r i s t i c  for  f l -g lycosides  [14] 
w e r e  identified in the IR s p e c t r a  at 890-900 cm -1. 

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

The UV s p e c t r a  of w a t e r  and ethanol solut ions of the compounds were  r eco rded  with a Speeord UV-Vis 
spec t ropho tome te r .  The CD s p e c t r a  and the specif ic  rota t ion were  r eco rded  with a Spectropol-1 appara tus .  
The IR spec t r a  of KBr  pe l le t s  of the compounds were  r eco rded  with a UR-20 s p e c t r o m e t e r .  Chromatography  on 
F i l t r ak  FN-12 pape r  (German Democra t i c  Republic) was c a r r i e d  out in s y s t e m  A in -bu t ano l - ace t i c  a c i d - w a t e r  
(5 .2 :3 ) ] ,  and column ch roma tog raphy  was c a r r i e d  out in a column fi l led with LK-40 /100  s i l ica  gel (Czecho- 
s lovakian SR} in s y s t e m  B [benzene--acetone (2:1)].  The c h a r a c t e r i s t i c s  of the compounds obtained a r e  p r e -  
sented in Table 1. 

1 - ( 2 ' , 3 ' , 4 ' , 6 ' - T e t r a - O - a c e t y l ) - _ f i - D - g l u c o p y r a n o s i d e s  of 5 -Amino-  and 5 -Alky lamino -6 -azau rac i l s  (IX- 
XII). Hexamethy ld i s i l azane  (37ml)and 8 ml  of t r ime thy lch lo ros i l ane  were  added to 20 mmole  of I-IV, and the 
mix tu re  was heated at 179~ for  1-3 h (until the s ta r t ing  base  d issolved complete ly) .  The excess  of the s i ly la t -  
ing agents was r emoved  by vacuum dist i l lat ion,  and the s i lyl  der iva t ive  (V-VIII) was  dissolved in 20 ml  of dry 
benzene�9 The solution was mixed with 20 m m o l e  of ace tobromoglucose  [15], and the mix tu re  was added to a 
p rev ious ly  dr ied  suspens ion of 5 g of HgO and 5 g of HgBr 2 in benzene.  The mix ture  was allowed to stand at 
room t e m p e r a t u r e  fo r  2 to 3 days.  At the end of the condensat ion (after  the spot of the s ta r t ing  compound d is -  
appeared  on the ch rom a t og ram ) ,  5 ml  of ethanol and 300 ml  of ch lo ro fo rm were  added to the mixture .  The 
m e r c u r y  sa l t s  we re  r emoved  by f i l t ra t ion,  and the f i l t r a te  was washed success ive ly  with sa tu ra ted  NaC1 solu-  
tion, 30~ KI solution (acidified to pH 3 with acet ic  acid}, sa tu ra ted  NaHCO 3 solution, and wate r .  It was  then 
dried ove r  magnes ium sulfate,  the c h l o r o f o r m  was evapora ted ,  and the reac t ion  products  we re  pur i f ied by chro-  
matography on s i l ica  gel and c rys ta l l i za t ion  f r o m  a mix tu re  of hexane with benzene o r  ethyl ace ta te .  

1 - { 2 , , 3 , , 5 , - T r i - O - b e n z o y l - f l - D - r i b o f u r a n o s y l ) - 5 - a m i n o - 6 - a z a u r a c i l  (XIID. A 0.64-g (5 mmole)  sample  of 
I was s i ly la ted as desc r ibed  above, and the product  was condensed in the p r e s e n c e  of m e r c u r i c  aceta te  (0.01 g) 
with 1 - c h l o r o - 2 , 3 , 5 - t r i - O - b e n z o y l r i b o f u r a n o s e  [16], obtained f r o m  2.7 g (5.1 mmole)  of 1 - O - a c e t y l - t r i - O - b e n -  
zoy l r ibofuranose .  The mix tu re  was worked up as in the p repa ra t ion  of IX-XII  to give 2.1 g of XIII. 

1- (2, , 3 ' , 4 , - T r i - O - a c e t y l - f l - D - x y l o p y r a n o s y l ) - 5 - d i m e t h y l a m i n o - 6 - a z a u r a c i l  (XIV)~ The product  of s i ly la -  
tion of 3.12 g G0 mmole)  of HI was condensed with 1 - b r o m o - 2 , 3 , 4 - t r i - O - a c e t y l x y l o p y r a n o s e  [17], by the method 
used to obtain ]~-XII .  White needles  of XIV (3.44 g) we re  isola ted f rom ethyl a c e t a t e - c y c l o h e x a n e  (1 : 1). 

1 - f l -D-Glycos ides  of 5 -Amino-  and 5 -A lky l amino -6 -azau rac i l s  (XV-XIX). A 10-mmole  sample  of IX-XIII 
was  d isso lved  in 250 ml of absolute  methanol ,  and the solution was cooled to -5~  and sa tu ra ted  with ammonia  
in the cour se  of 2.5 h. It was  then mainta ined at 0~ until the spli t t ing out of the acyl groups  was comple te  
(monitored by p a p e r  ch romatography) .  Af ter  deacylat ion,  the ammonia  was removed  f rom the solution by 
bubbling in a i r ,  and the methanol  was vacuum evaporated.  The res idue  was dissolved in aqueous ethanol, the 
solution was ref luxed wit~l ac t iva ted  charcoa l ,  and the reac t ion  products  we re  dr ied with ethyl aceta te .  The 
products  were  c rys ta l l i zed :  XV f r o m  aqueous alcohol,  XVI f r o m  e t h a n o l - e t h e r ,  XVIII f r o m  ni t romethane,  and 
XIX f r o m  aqeuous methanol .  
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S Y N T H E S I S  AND SOME P R O P E R T I E S  OF 

2 - M E T H Y L P H T H A L A Z O N E  H Y D R A Z O N E S *  

B.  I. B u z y k i n ,  N. N. B y s t r y k h ,  
A. P .  S t o l y a r o v ,  and  YUo P .  K i t a e v  

UDC 547.852.7.07 

The reaction of 1-chloro- and 1,4-dichloro-2-methylphthalazinium salts with hydrazine leads 
to the formation of hydrazones and azines of the corresponding 2-methylphthalazones, the 
ratio of which depends on the reaction conditions. Symmetrical azines of 4-substituted phthal- 
azones exist in the EE 'E '  form, while azines of 2-methyl-4-substituted phthalazones exist in 
the ZE 'Z '  form. 

During a study of the structure of 1-hydrazinophthalazines [2] it was found necessary to synthesize model 
compounds having a fixed hydrazone structure - 2-methyl- and 2-methyl-4-chlorophthalazone hydrazones (Ia,b). 
Hydrazones Ia,b and phthalazones IIIa,b in close ratios were obtained from the hygroscopic 1-chloro- (IIa) and 
1,4-dichloro-2-methylphthalazinium (IIb) chlorides and 1,4-dichloro-2-methylphthalazinium methylsulfate (IIc) 
(the analogous 3,6-dichloro-4-methylpyridazinium methylsulfate is stable in water [3]) under the influence of 
aqueous hydrazine solution. In the reaction of salts IIa-c (without isolation after synthesis) with aqueous 
hydrazine solution we isolated, in addition to hydrazones Ia,b and phthalazones IIIa,b, azines of 2-methyl-4- 
substituted phthalazones (IVa,b), the ratio of which depends on the hydrazine concentration. An increase 
in the hydrazine concentration increases the yield of the hydrazone, whereas a decrease in its concentration 
raises the yields of phthalazones II~,b and azines IVa,b. The use of anhydrous hydrazine in organic solvents 
raises  the yields of hydrazones Ia,b considerably.t  

* Communication LII of the ser ies  "Hydrazones." See [1] for communication LI. 
The synthesis of 2-methyl-4-chlorophthalazone dimethylhydrazone in low yield by reaction of methylsulfate 

salt IIc with aqueous 1,1-dimethylhydrazine solution was described in [2]. The yield increases to 85-90% in 
anhydrous methanol. 
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USSR, Kazan 420083. Translated from Khimiya Geterotsiklieheskikh ,~oedinenii, No. 9, pp. 1264-1267, Septem- 
ber,  1977. Original art icle submitted October 6, 1975; revision submitted December 13, 1976. 
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