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Condensation of 4 - a m i n o - 5 - n i t r o - 6 - c h l o r o p y r i m i d i n e  with 2 - amino - l , 3 -d ihyd roxypropane  and 
2 - amino - l , 4 -d ihyd roxybu tane  gave 4 - amino -5 -n l t r o -6 -d ihyd roxya lky lpy r imid ine s ,  which are  
cycl ized  to 2-(9-adeninyl)a lkanediols  a f t e r  reduct ion of the n i t ro  group. 

We have a l ready  r epo r t ed  the synthes is  of f r agments  of the purine port ion of analogs of nueleosides  
- 2 - (6-subs t l tu ted-9-pur inyl )  alkanediols  [ 1]. 

The p re sen t  pape r  is devoted to an invest igat ion of another  route to 2-(9-pur inyl )a lkanediols ,  which 
are  p rev ious ly  desc r ibed  for  the synthes is  of 2 - (9 -aden iny l ) - l ,3 -cyc lohexaned io l  [2]. The s ta r t ing  mate r i a l  
was 4 - a m i n o - 5 - n i t r o - 6 - c h l o r p y r i m i d i n e  (D [3], in which the chlorine a tom at tached to C(6 ) is r ep laced  by 
the res idue  of the appropr ia te  aminoalkanediol .  In connection with the act ivat ing effect  of the n i t ro  group 
a t tached to C(5), substi tut ion p roceeds  readi ly ,  and the cor responding  aminoalkanediols  (IV, V) a re  obtained 
in good yields.  
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.,~-..'~NH 2 

t'~--Nfi~"N H C H ( C H2), C H20 H ~NI~"I~ / 
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II, IV, VI, VII! n=O; 111. V, VII, IX n = I  

The ni t ro  group of pyr imid ines  IV and V was reduced by molecu la r  hydrogen at a tmospher i c  p r e s -  
sure  in the p re sence  of Raney nickel.  

F o r m a m i d e  was used  as the cycl iz ing agent for  closing of the imidazole ring. F o r m i c  acid or  a mix-  
ture  of f o rmic  acid and fo rmamide  gave a res inous  product  that was difficult to separa te .  

Thus,  as c om pa red  with a previous  method [1] (20% yield), we were  able to ra i se  the yield of VIH and 
IX by a f ac to r  of th ree ,  based  on the s ta r t ing  pyr imidine .  

The location of the alkanediol res idue at N(s ) of the purine ring was proved  by analysis  of the UV 
spec t r a  and a l ternat ive  synthes is  v ia  the method in [1]. 

Some c h a r a c t e r i s t i c s  of the synthes ized  de r iva t ives  a re  given in Table 1. 
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TABLE 1, Character is t ics  of the Compounds Obtained 

Com 
~uad 

mp, ~ (crystallization 
solvent) 

IV 
V 

VI 
VII 

VIII 

IX 

TABLE 1 (continued) 

242--243 (water) 
170--171 (water) 
168--169 (ethanol) 
124--125 (methanol) 
183--184 (methanol+ 

ether) 
181 (methanol+  ether) 

om- 
)und 

Rf in system* 

1V 
V 

VI 
VII 

VIII 
IX 

1 2 S 

-- 0,78 0,70 
0,84 0,80 
0,54 0,50 

0 ,~  0,70 0,37 
0,64 -- 

0,71 0,59 

Empirical formula 

CTHItNsO~ 
CsHisNsO4 
CzHl3Ns02 
CsHlsNsO2" H~O.H~SO( 
CsHnNs02 

CgH,,NsO~ 

Found, % Calc., % UV spectra 
H2O 

I 
36,64 4,83 [ 30,28 36,68 
39,43 I 5,55 I 28,81 ] 39,50 
42,16 [ 6,29 / 35,20 ] 42,20 
29,17 I 5,50 ] 21,12 j 29,17 
45,90 5.20 33,31 45,92 
48,41 5.79 31,[6 48,43 

0,1 N HCI 

4,84 30,56 339 6,05 
5,39 28,80 340 7,35 
6,50 35,16 384 10,22 
5,81 21,24 283 9,96 
5,30 33,48 260 14,49 
5,86 31,38 260 12,62 

~'~=' e.  1o-~ 

34t 16,50 
339 9,54 
386 10,48 
288 10,28 
261 14,49 
261 11,51 

0,1 N NaOH "~ 

341 7,40 88 
339 8,0 90 
385 8,96 75 
280 6,28 73 
26t 14,83 68 
262 13,21 64 

*Sys tem h C3H?OH-NH4OH-H20 (6:3:1); sy s t em 2: i so-CcH?OH- 
NH4OH-H20 (7:1:2); s y s t e m  3 : C 4 H g O H - C H s C O O H - H 2 0  (5:3:2). 

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

2- [ (4 -Amino-5 -n i t ro -6 -py r tmtd iny l ) amino] - l , 3 -p ropaned io l  (IV). A solution of 10 g (44 mmole) of I, 
8 g (88 mmole) of II, and 13.36 g (132 mmole) of t r i e thy lamine  in 176 ml of Methyl Cellosolve was refluxed 
for 2 h, and the prec ip i ta ted  c ry s t a l s  were  r emoved  by f i l t ra t ion and r ec rys t a l l i z ed  to give 11.52 g of IV. 

2 - [ (4 -Amino-5 -n i t ro -6 -pyr imid iny l ) amino] - l , 4 -bu taned io l  (V). A solution of 7.7 g (73 mmole) of III, 
8.4 g (37 mmole) of I, and 11.1 g (0.011 mole) of t r i e thy lamine  in 148 ml of Methyl Cellosolve was ref luxed 
for  2 h. The solvent was r emoved  by disti l lation, and the res idue  was c rys t a l l i zed  to give 10.2 g of V. 

2 - [ (4 ,5 -Diamino-6-pyr imid iny l )amino] - l ,3 -p ropaned io l  (VI). A 3 - g  sample  of Raney nickel  was added 
to a suspension of 9.17 g (0.04 mole) of IV in 300 ml of absolute ethanol, and the hydrogenat ion was c a r r i e d  
out at a tmospher ic  p r e s s u r e  for  8 h. The ca ta lys t  was r emoved  by f i l t rat ion,  the solvent was r emoved  by 
vacuum distil lation, and the res idue  was r ec r y s t a l l i z ed  to give 6.7 g of VI. 

2 - [ (4 ,5 -Dlamino-6-pyr imtd iny l )amino] - l ,4 -bu taned io l  (VII) Hydrosulfate .  A 1-g sample  of  Raney 
nickel  was added to a suspension of 2.7 g (0.011 mole) of V in 120 ml of absolute ethanol, and the hydrogena-  
tion was ca r r i ed  out with molecu la r  hydrogen a t  a tmospher i c  p r e s s u r e  for  2 h. The ca ta lys t  was removed 
by f i l t rat ion,  the solvent  was removed  by vacuum dist i l lat ion,  and the sy rupy  res idue  was dissolved in 45 
ml of methanol .  The pH of the solution was adjusted to three by the addition of 10 N sulfur ic  acid,  and the 
resu l t ing  prec ip i ta te  was removed by f i l t ra t ion and r ec rys t a l l i zed  to give 2.7 g of the hydrosulfate  of VII. 

2 - (9 -Adeniny l ) - l ,3 -propaned io l  (VIII). A solution of 0.8 g (4 mmole) of VI in 8 ml of fo rmamide  was 
held at 170 ~ for  2 h. The solvent was then r emoved  by disti l lation, and the res idue was c rys t a l l i zed  to give 
0.57 g of VIII. 

2 - (9-Adeninyl ) - l ,4 -butanedio l  (IX). A solution of 0.7 g (2.1 mmole) of the hydrosulfate  of VII in 7 ml 
of fo rmamide  was held at 170 ~ for  2 h. The solvent was r emoved  by vacuum distil lation, and the syrupy 
res idue was dissolved in 20 ml of wa te r  and p a s s e d  through Dowex 50w (H +) ion-exchange res in .  The column 
was washed with wa te r  until the exit ing liquid gave a negative t es t  for  sulfate ions. The ma te r i a l  on the 
column was then eluted with 1 N ammonium hydroxide,  the solution was vacuum evapora ted  to dryness ,  and 
the res idue  was c rys t a l l i zed  to give 0.32 g of IX. 
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