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5-Amino-6-chloro-4-d ihydroxyalkylaminopyr imidines ,  which are  cycl ized to 6 -ch loro-9-  
(dihydroxyalkyl)purines,  were  obtained by the condensation of 5 -amino-4 ,6 -d ich lo ropyr imi -  
dine with 2 -amino- l ,3 -d ihydroxypropane  or with 2-amino- l ,4-d ihydroxybutane .  The co r -  
responding 6-hydroxy and 6-amino der iva t ives  were  obtained by rep lacement  of the chlorine.  

On the bas is  of modern concepts regarding  the probable significance of epigenomic changes in carcino:- 
genesis ,  impetus was given to a sea rch  for  new types of ant icancer  substances - model analogs of oligonu- 
cleot ides which have a conformat ion s imi lar  to natural  nucleic acids and a sequence of pyr imidine and purine 
bases  which is complementary  with r e spec t  to the responsible  operon [1]. 

In this paper  we descr ibe  routes  for  the synthesis  c~ f ragments  of the purine portion of analogs of 
nucleotides,  viz.,  6-subst i tuted 9-(1,3-dihydroxypropyl)purines (IV-VI) and 6-subst i tuted 9-(1,4-dihydroxy-  
butyl)purines (IX-X1). To obtain these compounds, we used the method of condensation of 5 -amino-4 ,6 -d i -  
chloropyr imidine  with the appropriate  amine, f i r s t  used for  the synthesis  of 9-substi tuted purines  by 
Montgomery and Temple  [2] and l a t e r  employed by Schaeffer and co -worke r s  [3] to obtain 6-subst i tuted 9- 
(2,3-dihydroxypropyl)purines.  As shown in the scheme,  condensation of 5-amino-4 ,6-dichloropyr imidine  
(I) with 2 -amino- l ,3 -d ihydroxypropane  (I10 or, respect ively ,  with 2-amino- l ,4-d ihydroxybutane  (VII) gives 
5-amino-6-chloro-4-d ihydroxyalkylaminopyr imidines  (III and VIII), which undergo cyclizat ion with ethyl 
or thoformate  to fo rm 6-chloro-9-(1 ,3-dihydroxypropyl)pur ine  (IV) and 6-chloro-9-(1 ,4-dihydroxybutyl ) -  
purine (IX). 
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The corresponding 6-hydroxy (VI and XI) and 6-amino der ivat ives  (V and X) are  obtained by nucleophilic 
substitution of the labile chlor ine in IV and IX. The optically active L-6-chloro-9- (1 ,4-d ihydroxybuty l )pu-  
f ine  (IXb) with [~]20 = -29 .5  deg and L-6-amino-9-(1 ,4-dihydroxybutyl )pur ine  (Xb) with [(~]20 = - 3 8  deg (C = 1, 
water) were  obtained by synthesis  with L-2-amino- l ,4 -d ihydroxybutane ,  The s t ruc tures  c~ the compounds 
obtained were  conf i rmed by their  UV spec t ra  and microana lys i s  (Table 1). The UV spec t ra  of the new pu- 
f ine  der iva t ives  a re  cha rac te r i s t i c  fo r  these compounds and differ markedly  f rom the spec t r a  of the s tar t ing 
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pyr imid ines ;  this makes  it poss ib le  to de t e rmine  the cour se  of the 
cycl iza t ion and identify the f inal  products  obtained. 

E X P E R I M E N T , ~  L 

5 -Amino-4 -  (1,3-dihydr oxypr opylamino)-  6-chlor  opyr imidine 
(IID. A mix tu re  of 6 g (0.037 mole) of I, 3.36 g (0~ mole) of II, 
3.7 g (0.037 mole) of t r ie thylamine ,  and 40 ml  of butanol was r e -  
fluxed fo r  24 h. The solvent  was r emoved  by disti l lation, and the 
res idue  was c rys t a l l i zed  f r o m  wate r  to give 4.3 g (47%) of III with 
mp 206 deg. 

6 - C h l o r o - 9 -  (1,3-dihydroxypropyl)purine (IV)= A solution of 
4.3 g (0.02 mole) of III in 86 ml  of t r ie thyl  o r thoformate  and 1.9 
ml  of hydrochlor ic  acid (sp. gr.  1.175) was held at r oom t e m p e r a -  
tu re  fo r  5 h. The solvent  was r emoved  by  disti l lation, and the 
res idue  was c rys t a l l i zed  f r o m  acetone to give 3.88 g (71%) of IV 
with mp 184-185 deg. The hydrochlor ide  was obtained as follows. 
Compound IV was d isso lved  in e t h e r - c h l o r o f o r m  (1:1), and the 
hydrochlor ide  was prec ip i ta ted  with hydrogen chloride.  The r e a c -  
tion m a s s  was c rys t a l l i zed  f r o m  m e t h a n o l - e t h e r  to give 3.3 g 
(52%) of the hydrochlor ide  of IV with mp 190-195 deg. 

6 -Amino-9- (1 ,3 -d ihydroxypropyl )pur ine  (V). A solution of 
1.95 g (0.0085 mole) of IV in 30 ml  of methanol  sa tu ra ted  with 
ammonia  at 0 deg was held at 65 deg in a sealed ampule fo r  22 h. 
The solvent  was r emoved  by dist i l lat ion,  and the res idue  was c r y s -  
ta l l ized f r o m  methanol  to give 1.0 g of c r y s t a l s  of V with mp 182- 
184 deg. Compound V was t r ea t ed  with 3 N hydrochlor ic  acid, the 
excess  acid was r emoved  by dist i l lat ion,  and the res idue  was c r y s -  
ta l l ized  f r o m  m e t h a n o l - e t h e r  to give 1.0 g (49%) of the hydro-  
chlor ide of V with mp 204-206 deg. 

6 -Hydroxy -9 -  (1,3-dihydroxypropyl)purine (VI). The hydro-  
chlor ide  was obtained as follows. A solution of 1.3 g (0.0049 mole) 
of IV in 38 ml  of 1 N hydrochlor ic  acid was ref luxed fo r  2 h. The 
hydrochlor ic  acid was r emoved  by dist i l lat ion,  and the res idue  was 
c rys t a l l i zed  f r o m  m e t h a n o l - e t h e r  to give 0.9 g (74%) of the hydro-  
chlor ide  of VI with mp 173-175 deg. 

5 -Amino-4 -  (1,4-dihydroxybutylamino)-  6 -ch lor  opyr imidine  
(VIIIa). A mix tu re  of 12.6 g (0.077 m o l e ) o f  I, 8.3 g (0.078 mole) 
of VIIa, and 7.8 g (0.077 mole) of t r i e thy lamine  was t r ea t ed  as in 
the p r e p a r a t i o u  of Ir[ to give 8.0 g (43%) of VIIIa with rap 144 deg. 

L - 5 - A m i n o - 4 -  (1,4-dihydr oxybutyl ami  no) -6-ch loropyr imid ine  
(VII]b). This  was obtained in the s a m e  way as VIIIa f r o m  VIIb. 
Compound VII]b had [~]2~ = +30.5 deg (C = 1, water) .  

6 - C h l o r o - 9 -  (1,4-dihydroxy?0utyl)purine (g~a).. The h y d r o -  
chlor ide  was obtained as fol lows.  A soIution of 5.6 g of VIIIa in 
110 ml  of t r ie thyl  o r thoformate  and 2.4 ml  of hydrochlor ic  acid 
(sp. gr~ 1.175) was t r ea t ed  in the s a m e  way as that used to obtain 
IV without isolat ion of the base  to give 5.8 g (86.5%) of the hydro-  
chlor ide  of IXa with rap 110-112 deg. 

L-6-Chloro-9- (1 ,4 -d ihydroxybu ty l )pur ine  (IXb). The hydro -  
chlor ide  was obtained in the s a m e  way as that  used to obtain IXa 
by subject ing VIHb to cycl izat ion.  Der ivia t ive  IXb had [ol] 2~ -29.5 
deg (C = 1, water)  and mp 95 deg. 
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6-Amino-9-(1 ,4-d ihydroxybutyl )pur ine  ~ a ) .  A solution of 1.0 g (0.0036 mole) of IXa in 30 ml  of 
methanol  sa tu ra ted  with am m on i a  at 0 deg was held at 95 deg in a sea led  ampule fo r  24 h. The solvent  
was r emoved  by dist i l lat ion,  and an aqueous solution of the res idue  was pa s sed  through a column containing 
Dowex 50 W ion-exchange res in .  The solvent  was r emoved  f r o m  the eluate (1 N NHaOH ) by disti l lation, 
and the res idua l  Xa was c rys t a l l i zed  f rom methanol  to give 0.4 g (50%) of a product  with mp 181 deg. 

L-6-Amino-9- (1 ,4-d ihydroxybuty l )pur ine  ~Xb). This was obtained in the s ame  way as Xa f r o m  IXb 
and had [~]20 = - 3 8  deg (C = 1, water)  and mp 181 deg. 

6-Hydroxy-9-(1 ,4-d ihydroxybuty l )pur ine  {XIa).. The hydrochlor ide  was obtained as follows. A solu-  
t ion of 1.45 g (0.0058 mole) of IXa in 45 ml  of 1 N HC1 was t r ea t ed  in the s a m e  way as VI to give 0.95 g 
(72.5%) of XIa  with mp 131-133 deg. 
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