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NUCLEOSIDES & NUCLEOTIDES, 6( 3 ) ,  5 5 5 - 5 7 4  (1987) 

S t u a r t  Bailey* and Michael R. Harnden 
Beecham Pharmaceut ica ls ,  Research Div i s ion ,  

Biosc iences  Research Cen t re ,  Great Burgh, Epsom, Sur rey  KT18 5XQ, 
ENGLAND 

ABSTRACT 
Novel pur ine  nuc leos ide  ana logues  i n  which t h e  N-9 r i b o s y l  moiety is 
r ep laced  by a 2,3-dihydroxy-l-methoxypropyl or 3-hydroxy- I-methoxy- 
propyl s u b s t i t u e n t  and t h e i r  N-7 S u b s t i t u t e d  isomers have been 
syn thes i zed  and t e s t e d  €or a n t i v i r a l  a c t i v i t y .  

INTRODUCTION 

A number of a c y c l i c  analogues of pu r ine  nuc leos ides  wi th  a n t i v i r a l  

In t h e s e  compounds, t h e  a c t i v i t y  have been descr ibed  i n  r ecen t  years1 .  

a c y c l i c  s u b s t i t u e n t  i n  each case is r e l a t e d  s t r u c t u r a l l y  t o  a p o r t i o n  of 

t h e  ca rbohydra t e  moiety of a nuc leos ide .  

t h e  p r e p a r a t i o n  of a series of l-(2,3-dihydroxy-l-methoxyprop-l-yl)- and 

1-(3-hydroxy-l-methoxyprop-l-yl)-derivatives of pyr imidines .  The 
a c y c l i c  s u b s t i t u e n t s  i n  t h e s e  analogues c a n  be regarded as t h e  C(4')-0- 

C(  1 l ) -C(  2')-C( 3') p o r t i o n s  of r i b o s e  and 2'-deoxyribose,  r e s p e c t i v e l y .  

In  t h i s  p u b l i c a t i o n  we r e p o r t  our ex tens ion  of t h i s  work to t h e  

s y n t h e s i s  of a s e r i e s  of novel pu r ine  d e r i v a t i v e s  s u b s t i t u t e d  a t  e i t h e r  

N-9 or N-7 wi th  a 2,3-dihydroxy-l-methoxyprop-l-yl or 3-hydroxy-l- 

methoxyprop-1-yl moiety.  

We have desc r ibed  p rev ious ly2  

RESULTS AND DISCUSSION 
I n i t i a l  a t t e m p t s  t o  reect 2,3-diacetoxy-l,I-dirnethoxypropane (2 )  - 

w i  t h  p e r t  rime thy1  s 11 y l  a t  ed  6 -N-benzoyl aden i  ne and 2-N-ac e t ylguanine  i n  

t h e  presence  of s t a n n i c  c h l o r i d e ,  u s ing  c o n d i t i o n s  s i m i l a r  t o  t h o s e  

under which N-1 s u b s t i t u t i o n  of p e r t r i m e t h p l s i l y l a t e d  pyr imidines  was 
achieved2,  were unsuccess fu l .  S ince  O-acyl groups are b e t t e r  l e a v i n g  

groups  i n  n w l e o p h i l i c  d i sp lacements  than  are 0-alkyl groups ,  t h e  

5 5 5  
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556 BAILEY AND HARNDEN 

reaction of pertrimethylsilylated purines with l-acetyl-l-methoxy- 
substituted propanes was subsequently investigated. 1,3-Macetoxy-l- 
methoxypropane ( I )  was prepared as described previously*. 
1,2,3-Triacetoxy-l-methoxypropane ( 3 )  - was obtained i n  92% yield by 

treatment of - 2 with acetic anhydride and concentrated sulphuric acid. 

/ OMe / OMe / OMe 
\ OAC L c  ‘me LAC \oAC 

AcOCH2CHCH PrOCH2CHCH AcOCH~CH~CH 

1 - 2 - 3 - 

9(7)-(2,3-Diacetoxy-l-methoxyprop-l-yl~-~~,~,17,18,25/26,29,33), 

and 9(7)-(3-acetoxy-l-methoxyprop-l-yl)purines (5,13,14,22/23) were 
prepared in yields ranging from 9-81X, by reaction of 1,2,3-triacetoxy- 

1-methoxypropane (3) and 1,3-diacetoxy-l-methoxypropane (l), - 
respectively, with pertrimethylsilyl derivatives of purines (6,12,21,24, 
- 32) in anhydrous acetonitrile in the presence of stannic chloride, a 
modification of the Hilbert-Johnson reaction3. 

groups were subsequently removed from N,O-protected acyclic nucleoside 
analogues by treatment with either ammonia in aqueous methanol at 25OC 

(Procedure A) or  hydrazine hydrate i n  ethanoL at reflux temperature 

(Procedure B) , affording the required 9( 7) - (  2,3-dihydroxy-I-methoxyprop- 

1-y1)-(~,10,11,19,20,27,30,31,34) and 9(7)-(3-hydroxy-l-methoxyprop- 
1-y1)purines (a, 15,16,24) i n  yields varying from 2 1-99%. 

Acetyl and benzoyl 

Reaction of the trimethylsilyl derivative of 6-N-benzoyladenine (4) 
with 1,2,3-triacetoxy-l-methoxypropane (2) afforded both N-9 ( I )  and 
N-7 (8) - isomers in the ratio 2:3. 
and 1 was treated with methanolic ammonia, providing the required 
9-( 2,3-dihydroxy-l-methoxyprop-l-yl)adenlne (9) in 53% yield. I n  the 
case of the N-7 isomer ( S ) ,  treatment with methanolic ammonia removed 
only the 0-acetyl groups, giving the N-benzoyl derivative (4). 
Conversion of 10 to g- was achieved with hydrazine hydrate. 

The isomers were readily separated 

Reac tlon of the trimethylsilyl derivative of 6-N-benzoyladenine (4) 
with 1,3-diacetoxy-l-methoxypropane (I), afforded only the N-9 isomer 
(?), which on deprotection i n  methanolic ammonia yielded 9-(3-hydroxy-1- 
methoxyprop-1-y1)adenine (a) (Scheme 1). 
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Adenine acyclonucleoaidcs 
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SCHEME 1 
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BAILEY AND HARNDEN 5 5 8  

Reaction of the trimethylsilyl derivative of 2-N-acetylguanine (2) 
with either 2 or 1, afforded both N-9 (17 and 13) and N-7 (18 and 3) 
isomers in the ratios 1:4 and 1:2, respectively. All four isomers were 

deprotected using hydrazine hydrate, providing 19,20,15 and 16 (Scheme 
2 ) .  

- - - 

Reaction of the trimethylsilyl derivative of hypoxanthine (21) with 
1,3-diacetoxy-1-methoxypropane (1) - resulted in an inseparable mixture of 
N-9 and N-7 alkylated products (2 + z), in the ratio 1.7:l and also a 
small amount (9%) of a dialkylated product. Treatment of the mixture 
(22 + 2) with methanolic ammonia, gave a mixture of 9- and 

7-(3-hydroxy-l-methoxyprop-l-yl)hypoxanthine from which only the 
9-isomer (24) could be obtained pure by fractional crystallisation 
(Scheme 3). Reaction of the trimethylsilyl derivative of hypoxanthine 
(2) with 1,2,3-triacetoxy-l-methoxypropane (3) also gave an inseparable 
mixture of 9- and 7-alkylated products (25 + 26). Treatment of the 
mixture (25 + 26) with methanolic ammonia afforded a mixture of 9- and 
7-(3,4,-dihydroxy-1-methoxyprop-l-yl)hypoxanthine, from which a small 

amount of one diastereoisomer of the N-9 substituted product (Ka) was 
isolated pure by fractional crystallisation (Scheme 3). Confirmation of 
the structure of 2 was obtained by an independent synthesis from - 9. 
Treatment of 9 with sodium nitrite and acetic acid gave 27, which was 
isolated as a 3:2 mixture of diastereoisomers (27b). 

- 

- 

- -  
- -  

- - 
- 

Reaction of the trimethylsilyl derivative of 2,6-diacetamido purine 
(2) with 2 afforded only one isomer, which was shown by 1H and 1% NMR 

to be the N-9 substituted derivative 3. 
anolic ammonia yielded the 2-N-acetyl derivative 2. Treatment of 30 
with hydrazine hydrate achieved N-deacetylation giving 2,6-diamino-9- 
(2, 3-dihydroxy-1-methoxyprop-l-yl)purine4 (2) in 93% yield (Scheme 4 ) .  

Treatment of 2 with meth- 

Reaction of the trimethylsilyl derivative of theophylline (2) with 
3, again afforded only one isomer, which was shown to be the N-7 
substituted derivative 33. Deprotection of 22 with methanolic ammonia, 
gave the required 7-(2,3-dihydroxy-l-methoxyprop-1-yl)theophylline (34) - 
in 81% yield (Scheme 5). 

- 

The lH and 13C NMR spectra (Tables 1 and 2) of the 9(7)-(2,3- - 
diacetoxy-l-methoxyprop-l-yl)- (1,8,17,18,29,33) and 9(1)-(2,3- 
dihydroxy-l-methoxyprop-l-yl)purines (9,11,19,20,27,31,34) in the 
majority of cases indicated the presence of the two possible diastereo- 
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PURINE ACYCLONUCLEOSIDES. 2 5 5 9  

G u a n i n e  acyclonucleosides 

12 
i )  (Me  S i ) 2 N H ,  3 i i )  3 , S n C 1 4  I- 1 2s04 

+ 

O A c  
13 - 

NHAc N I + 

O A c O A c  

17 - 

H2NNH2 . H 2 0  

EtOH 

A d  OAc 

18 - ' H2NNH2.H20 

0 

EtoH I 
OH OH 

19 - 

OH OH u 

EtOH 

2-2 * H  2O : 
MY OH 

OAC 

1 4  - 

EtOH 
H2NNH2 . H 2 0  

20 - 
SCHEME 2 
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560 B A I L E Y  AND HARNDEN 

Hypoxanthine acyclonucleosidea 

i) 
ii) 

.. 
21 - 

I N  
+ 

OAc OAc 

OAC OAC 

U 

26 - 25 - 

NaN02 

AcOH 
N I 

""J 
rl 

OH OH 
27a 
27b 
- - 

a = one diastercoisomer 
b - two didstereoisomers 

OAC 

+ Mco' I 
N 

22 23 

M e O H  ;" N 
OH 

24 - 

J" N 

OH OH 
9 - 

s c m  3 
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PURINE ACYCLONUCLEOSIDES. 2 56 1 

2,6-Diaminopurine acyclonucleosides 

NHAc 
ii) 2, SnClq NHAC 

28 - 

OH OH 

NH3 ,MeOH 

"HZ 

E tOH 

H2"H X O  2' 2 (CJ N NHAC 

I 

OH OH OH OH 
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5 6 2  

Theophylline acyclonucleosides 

BAILEY AND HARNDEN 

AcO OAc 

Me0 

I 

i) (Me Si)2NH, 0 3 

(If-pe 0 ii) 2, SnC14 

“HI 1 2s04 

H N  

Me 
I 
Me 

33 - 32 - 

NH ,MeOH 3 I 
HO OH 

Me0 

I 
Me 
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PURINE ACYCLONUCLEOSIDES. 2 563 

TABLE 1 
13C Chemical Shiftsa f o r  9( 7)-(2,3-Macetoxy-l-methoxyprop-l-yl) and 

9(7)-(2,3-dihydroxy-l~1ethoxyprop-l-yl)purines 

Compound C2 c4 c5 C6 C8 C-OMe CH3O CHOR CH20R 

7 152.0 151.8 125.1 152.7 142.5 83.6 56.5 70.1 61.3 
152.2 142.9 84.1 56.8 70.3 61.6 

- 

- a 149'8 160'8 117'0 152'0 146'4 85*8 57*1 70-9 61*1 
86.6 57.5 71.4 61.4 

~~~~ 

152.5 149.7 118.4 155.9 139.6 85.0 55.9 71.3 61.9 9 
150.5 140.0 85.2 56.3 72.5 62.3 - 

152-3 160.3 110-3 151'5 145.1 89.3 56.5 72.4 61.7 1 1  
160.6 146.0 73.4 62.0 - 

147.2 157.4 110.9 152.2 142.7 85.5 56.4 70.9 61.1 
111.1 152.4 143.7 85.9 56.9 61.5 

- 18 

19 153.5 151.3 116.0 156.7 136.1 84.4 55.7 71.3 61.8 
153.6 152.1 116.2 136.2 84.7 56.1 72.5 62.3 - 

152.8 159.5 107.8 154.6 142.1 87.5 55.7 71.8 62.0 
108.6 142.6 56.3 72.7 62.3 20 

~~ ~ ~~~ 

Z a  148.4 145.7 123.6 156.6 138.9 85.4 56.4 72.4 61.7 

27b 148.4 145.6 123-6 156-7 138.8 85.5 56.0 71.4 61.8 
149.2 145.8 139.1 85.7 56.4 72.4 62.2 

29 152.4 149.6 119.1 160.0 141.2 83.3 56.5 70.1 61.3 
153.0 119.3 141.6 83.8 56.7 70.4 61.6 - 

- 31 156.0 152.7 112.8 160.2 136.4 84.5 55.6 71.3 62.3 

33 154.1 148'7 105.8 150.8 141.1 85.4 56.6 70.7 61.1 
154.3 106.2 142.0 85.9 57.1 61.5 - 

~~ ~~ 

34 154.4 148.2 105.9 150.8 141.4 87.8 56.7 72.4 61.8 - 
R = H o r A c  
"Determined In (CD3)2S0 and quoted i n  p p  downfield from TMS 
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564 BAILEY AND HARNDEN 

TABLE 2 
1% Chemical Shif tsa for 9( 7)-( 3-ketoxy-1-methoxyprop-1-yl) and 

9(7)-(3-Hydroxy-1-methoxyprop-1-yl)purines 

Compound C2 c4 c5 C6 C8 C-OMe CH3O CH2 CH2OR 

- 5 151.6 150.3 125.4 152.4 142.8 83.6 55.9 33.1 59.7 

- 6 152.6 149.8 118.7 156.0 139.2 82.8 56.5 37.5 55.7 

- 13 147.8 148.7 120.3 154.8 138.1 83.4 59.7 33.2 55.7 

14 147.0 157.5 111.2 152.4 142.9 85.8 59.7 34.3 55.9 - 

24 148.6 145.8 124.1 156.8 138.7 83.5 56.5 37.2 55.9 - 

R = H or Ac, 

aDetermined in (CD3)2SO and quoted in ppm downfield from TMS. 

isomers. No attempt was made to separate the isomers, although they 

were not always found in equal amounts. This is probably attributable 
more to differences in their behaviour during isolation (fractional 

crystallisation) than to any stereoselectivity during initial reaction 

of the acyclic alkylating agent with the purine base. This difference 

in behaviour of the diastereoisomers was clearly demonstrated when 

fractional crystallisation of a mixture of N-9 and N-7-(2,3-dihydroxy-l- 

methoxyprop-1-y1)hypoxanthines resulted in the isolation of a single 

diastereoisomer of the N-9 substituted hypoxanthine (Za). It is worth 
noting, that the presence of diastereoisomers cannot always be detected 

from 13C NMR data. In the 13C NMR spectra of compounds 2 and 34, only 
a single resonance was apparent for each carbon. 

these compounds however, demonstrate unequivocally that each is a 

mixture of diastereoisomers. 

The 'H NMR spectra for 

The UV data supported by the 13C W R  data presented in Tables 1 and 

2 was used to determine the position of alkylatlon in the N-7 and N-9 
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PURINE ACYCLONUCLEOSIDES. 2 5 6 5  

s u b s t i t u t e d  isomers.  

a t tachment  of t h e  a c y c l i c  s u b s t i t u e n t  is changed from N-9 (eg.  e) t o  
N-7 (eg .  - 20), t h e  downfield s h i f t  of t h e  C-4 resonance  should  approxi -  

mate ly  equa l  t h e  u p f i e l d  s h i f t  o f  t h e  C-5 resonance. 

in Tables  1 and 2 are c o n s i s t e n t  wi th  t h i s  obse rva t ion .  

It has  been r epor t ed7  t h a t  when t h e  s i t e  of 

The d a t a  p re sen ted  

A l l  o f  t h e  acyc lonuc leos ides  prepared  i n  t h i s  s t u d y  (5-11,13-20, 

22-27,29,31,33,34) were t e s t e d  f o r  a c t i v i t y  a g a i n s t  r e p r e s e n t a t i v e  RNA 
and DNA v i r u s e s  i n  c e l l  c u l t u r e s .  A t  c o n c e n t r a t i o n s  up t o  100pg/ml, 

none of them i n h i b i t e d  t h e  r e p l i c a t i o n  of i n f l u e n z a  A (HK/1/68) v i r u s  or 
para in f luenza  t y p e  1 (Sendai) v i r u s  in Madin-Darby c a n i n e  k idney  cells 

nor of he rpes  s implex  type  1 (HFEM) v i r u s  in Vero (Af r i can  g reen  monkey 

k idney)  c e l l s .  A t  t h e  c o n c e n t r a t i o n s  examined, none of t h e  compounds 

was t o x i c  f o r  t h e  c e l l  monolayer. 

_----- 

EXPE R MENTAL 
Melting p o i n t s  were de termined  us ing  a Re iche r t  Kof l e r  a p p a r a t u s  

and are uncor rec t ed ,  

197 spec t rophotometer .  

EM-360 60 MHz or EM-390 90 MHz spec t rometer .  

determined w i t h  a Bruker 20.15 MHz i n s t rumen t .  Mass s p e c t r a  were 

recorded  us ing  a V.G. 70-70 mass spec t romete r  and, u n l e s s  o the rwise  

s t a t e d ,  were performed a t  70 e.v. and a s o u r c e  t empera tu re  o f  20OoC. 

Chromatography was performed on Merck 7736 60H s i l i c a  g e l .  E lementa l  

a n a l y s i s  w a s  c a r r i e d  ou t  on a Carlo Erba model 1106 a n a l y z e r .  

1,2,3-Triacetoxy-ldlethoxypropane (3) 

I n f r a r e d  s p e c t r a  were recorded  w i t h  a Perkin-Elmer 
1H NMR s p e c t r a  were recorded w i t h  a Var ian  

1% MR s p e c t r a  were 

2,3-Diacetoxy-1,1-dimethoxypropane2 (2, l l g ,  5 h o l )  and acetic 

anhydr ide  (13.3g. 13Ommol) were s t i r r e d  i n  t h e  p re sence  of concen t r a t ed  

s u l p h u r i c  a c i d  ( 1  d r o p )  a t  25OC f o r  24h. The mixture  was poured i n t o  

i ced  water (1OOmL) and t h e  aqueous s o l u t i o n  e x t r a c t e d  w i t h  ch loroform 

(3 x 8OmL). The ch loroform l a y e r  w a s  washed wi th  d i l u t e  sodium 

b ica rbona te  s o l u t i o n  (1OOmL) and water (1OOmL) and d r i e d  (anhydrous 

ca lc ium c h l o r i d e ) .  The s o l v e n t  was evapora t ed  under reduced p r e s s u r e  t o  

g i v e  a p a l e  yellow l i q u i d .  This w a s  chromatographed on s i l i c a  e l u t i n g  

wi th  ch loroform,  a f f o r d i n g  - 3 (11.46g, 92%) as a clear o i l ,  umax ( f i l m )  

(1740 (C=O) cm'l; 

3H, CH30)m 4.30 (m, 2H, CH2) 5.23 (m, lH, CHOAc)', 5.88 (m, lH, 

CH(0Me)OAc); 

lH NMR (CDCl3) 6 2-10 ( 8 ,  9H, 3 x CH3CO), 3-47 ( 8 ,  

MS (Ammonia CI) m/z 266 (MNH4+, 28%), 189 (M+ - OCH3, 
100%). 
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BAILEY AND HARNDEN 566 

General Procedure f o r  S y n t h e s i s  of 9(7)-(2,3-Diacetoxy-l-methoxyprop-l- 

y1)pur ines  (7-,8,17,18,25,26,29,33) and 9( 7)-( 3-Acetoxy-l-methoxy-prop- 

1-yl )pu r ines  (5 ,13 ,14 ,22 ,23  1 
A mixture  of t h e  a p p r o p r i a t e  p u r i n e  (1Ommol) and 1,1,1,3,3,3-hexa- 

me thy ld i s i l azane  ( 5 b L )  was hea ted  i n  t h e  p re sence  of a c a t a l y t i c  amount 

of ammonium s u l p h a t e  a t  16OoC f o r  20h. Evapora t ion  under reduced 

p res su re  a f fo rded  t h e  p e r t r i m e t h y l s i l y l a t e d  p u r i n e s ,  u s u a l l y  as mobile 

o i l s ,  which were used immediately wi thout  f u r t h e r  p u r i f i c a t i o n .  

To a s o l u t i o n  of t h e  p e r t r i r n e t h y l s i l y l a t e d  pu r ine  (1Ommol) i n  
anhydrous a c e t o n i t r i l e  (1OOmL) w a s  added 1,2,3-triacetoxy-l-methoxy- 

propane (3,  2.7%. llmmol) or 1,3-diacetoxy-l-metho~ypropane~ ( 1 ,  - 2.09g, 
l l m m o l ) .  ?he r e s u l t a n t  s o l u t i o n  was cooled  t o  -78OC and t r e a t e d  under 

n i t r o g e n  w i t h  anhydrous s t a n n i c  c h l o r i d e  (0.3-2.5 molar e q u i v a l e n t s  ). 

The r e a c t i o n  mixture  w a s  s t i r r e d  a t  -78OC f o r  15 minutes  then  s lowly  

allowed t o  a t t a i n  room tempera ture  be fo re  s t i r r i n g  a t  25oC f o r  20h. The 

volume of t h e  r e a c t i o n  mixture  was reduced t o  2OmL under reduced 

p r e s s u r e  and s a t u r a t e d  sodium b ica rbona te  s o l u t i o n  (5OmL) was c a u t i o u s l y  

added. The aqueous s l u r r y  was e x t r a c t e d  wi th  ch loroform (3 x 8OmL). t h e  

combined e x t r a c t s  d r i e d  (anhydrous magnesium s u l p h a t e )  and t h e  s o l v e n t  

evapora ted  under reduced p r e s s u r e ,  a f f o r d i n g  t h e  c rude  r e a c t i o n  

products .  P u r i f i c a t i o n  of t h e  p roduc t s  was achieved  by column chromato- 

graphy,  e l u t i n g  w i t h  t h e  s o l v e n t  s p e c i f i e d .  

9-(3-Acetoxy-l-methoxyprop-l-yl )-N6-benzoyladenine (A) ,  i s o l a t e d  as a 

p a l e  ye l low hygroscopic  foam i n  81% y i e l d  a f t e r  chromatography ( e t h y l  

ace t a t e -me thano l  5 0 : l ) ;  Umax ( f i l m )  3400 (NH), 1740 and 1710 (C-0) 

cm-l; 

3 ~ ,  C H ~ O ) ,  4.24 ( t ,  2H, J = 6Hz, CH20Ac), 5.88 ( t ,  l H ,  J = 6 Hz, C H I ,  

7.4 - 8.2 (m, 5H, a r o m a t i c ) ,  8.17 ( 8 ,  l H ,  2-H o r  8-H), 8.77 (s, l H ,  2-H 

o r  8-H), 9.23 ( b r . s ,  l H ,  NH); MS m / z  223 (M', 14%). 

- Anal. Calcd. f o r  C18H19N504.0.5 H20 : C ,  57.21; 

1H NMR (CDC13) 6 2.03 ( 8 ,  3H, CH3CO), 2.47 (m, 2H, CH2), 3.34 (6, 

H ,  5.30; N ,  18.50 

Found : C ,  57.41; H, 5.27; N,  18.29%. 

N6-Benzoyl-9-( 2,3-diacetoxy-l1nethoxyprop-l-yl)adenine ( I ) ,  i s o l a t e d  as 

a whi t e  hygroscopic  foam i n  28% y i e l d  a f t e r  chromatography ( e t h y l  

ace ta te -e thanol  5O:l);  umax ( n u j o l )  3200 (NH), 1740 and 1690 (C-0) 

cm-1; 
2.07 ( 8 ,  3H, CH3CO),  3.30 ( 8 ,  1.5H, C H 3 O ) ,  3-35 ( 8 ,  1.5H, CH3O), 4.24 

'H NMR (CMl3) 6 1.8 ( 8 ,  1.5H, CH3CO), 1.98 ( 8 ,  1.5H, CH3CO). 

( m ,  ZH, C H ~ ) ,  5.56 (m,  1H, CHoAc), 5-88 (d ,  O-SH, J * 9 h, CHOCH3), 
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PURINE ACYCLONUCLEOSIDES. 2 567 

5.95 (d, 0.5H, J = 7.5 Hz, CHOCH3), 7.40 - 8.20 (m, 5H, aromatic), 8.16 

( 8 ,  lH, 2-H or 8-H), 8.73 ( 8 ,  0.5H, 2-H or 8-H), 8.78 ( 8 ,  0.5H, 2-H or 

8-~), 9.26 (br.8, lH, NH); MS m/z 427 (M+, 6%)- 

- Anal. Calcd. for C20H21N506 : C, 56.20; H, 4.95; N, 16.39 
Found : C, 56.10; H, 5.19; N, 16.57%. 

Approximate diastereoisomeric ratio, 1:l. 

N6-Benzoyl-7-( 2,3-Diace t oxy- l-me thoxyprop - 1 -y 1)adenine (2) , is0 lated as 
a white hygroscopic foam in 40% yield during the isolation of I ;  Umax 
(nujol) 1740 and 1680 (C-0) cm-l; 
CH3CO), 3.44 ( 8 ,  0.4H, C H 3 O ) ,  3.50 ( 6 ,  0.6H, CH3O), 4.30 (m, 2H, CH2), 

5.65 (m, lH, CHOAc), 7.05 (m, lH, CHOCH31, 7.4 - 8.4 (m, 5H, aromatic), 

8.36 ( 8 ,  lH, 2-H or 8-H), 8.44 ( 8 ,  lH, 2-H or 8-H); MS m/z 427 (M+, 

'H W R  (CDC13) 6 1.90 (m, 6H, 2 x 

4%). 
Anal. Calcd. for C20H21N506.1.5 H20 : C, 52.86; H, 5.32; N, 15.41 - 

Found : C, 52.71; H, 5.14; N, 15.85%. 

Approximate diastereoisomeric ratio, 3:2. 
$I-( 3-~etoxy-l-raethoxyprop-l-yl)-N2-acetylguanine ( - 13), isolated in 12% 

yield after chromatography (chloroform-ethanol 50:l) and recrystal- 
lisation from methanol, m.p. 180 - lot; I R  umax (KBr) 3600 - 2700 
1745, 1720, 1690 and 1620 (C=O) cm-'; 'H NMR [(CD3)2SO] 6 1.92 ( 8 ,  

CH3CO), 2.20 ( 8 ,  3H, CH3CO), 2.50 (m, 2H, CH2), 3.18 ( 8 ,  3H, CH30), 

(t, 2H, J 6 Hz, CH20AC)s 5-50 (t, 1H, J 6 Hz, CHI, 8.15 ( 8 ,  1H, 

8-H), 11.68 (br.s, lH, NH), 12.06 (br.8, lH, NH); MS m/z 323 (M+, 

- hal. Calcd. for C13H17N505 : c, 48-29; 

7-( 3-Acetoxy-l-methoxyprop-l-yl)-N2-acetylguanine (14) isolated by 

H, 5-30; N, 21.66 

Found : C, 48.28; H, 5.03; N, 21.40%. 

recrystallisation from methanol in 21% yield during the isolation of 13; 
m.p. 160 - P C ;  IR Unax (KBr) 3500 - 2700 (NH), 1750, 1670 and 1620 

(C=O) cm-l; 
CH3CO), 2.50 (m, 2H, CH2), 3.26 ( 8 ,  3H, CH30), 4.04 ( t ,  2H, J - 6 Hz, 
NH), 12.24 (br.s, lH, NH); MS m/z 323 (M', 10%). 

NMR [(CD3)2SOl 6 1.96 ( 8 ,  3H, CH3CO), 2.23 (8, 3H, 

CH~OAC), 5.90 (t, lH, J = 6 Hz, CH), 8.50 (9, lH, 8-H), 11.68 (br.8. lH, 

- Anal. hlcd. for C13H17N505 : c, 48.29; H, 5.30; N, 21.66 
Found : C, 48.37; H, 5.08; N, 21.77%. 

Mixture of 9- and 7-( 3-Ace toxy-l-me thoxyprop-1-yl )hypoxanthines (22+23) 
The crude product from the reaction of pertrimethylsilylated 

hypoxanthine, 1 and stannic chloride (Scheme 3), was shown by t.1.c. 
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568 BAILEY AND HARNDEN 

(chloroform-methanol 20:l) to be one major component (Rf 0.01) with a 
minor forerunning impurity. 

(chloroform-methanol 20:l). The component at Rf 0.01 was shown to be a 

mixture of 9- and 7-( 3-acetoxy-l-methoxyprop-1-y1)hypoxanthfnes ( 22+23) 

(45% yield), containing 64% of the 9-isomer. The two isomers could not 

be separated by recrystallisation or by any chromatographic technique 

attempted (including h.p.1.c.); m.p. (mixture) 76 - 88OC; MS m/z 266 

These were isolated by chromatography 

(M+, 2%). 
- Anal. Calcd- for C~1H14N404 : C, 49.62; H, 5.30; N, 21.04 

Found : C, 49.56; H, 5.27; N, 21.10%. 
The minor component (9%) was shown to be a di-alkylated product. 
Mixture of 9- and 7-(2,3-diacetoxy-l-methoxyprop-l-yl)hypoxanthines 

(2,E). 
The crude product from the reaction of pertrimethylsilylated 

hypoxanthine, 2 and stannic chloride (Scheme 3) was shown by t.1.c. 
(chloroformlnethanol 1O:l) to be one major component (Rf 0.30). This 

was isolated by column chromatography (chloroform-methanol 20:l) as a 

white foam and shown by lH NMR and 13C NMR to be a mixture of 9- and 

7-( 2,3-diacetoxy-l-methoxyprop-l-yl)hypoxanthines (25+26) (57% yield) in 

the ratio 1:2. The two isomers could not be separated by chromatography 

or crystallisation. 

N2-Acetyl-9-( 2,3-diacetoxy-l-methoxyprop-l-y1 )guanine (17) , isolated in 
9% yield after chromatography (ethyl acetate-methanol 20:l) and 

crystallisation (acetone-hexane); m.p. 197 - 208OC; umax (nujol) 3140 

(NH), 1750, 1670, 1600 ( G O )  cm-'; 'H NMR [(CD3)2SOI 1.7 - 2.3 (m, 9H, 

3 
CHOAc), 8.14 (br.s, lH, 8-H), 11.19 (br.8, 2H, 2 x NH); 

CH~CO), 3.30 ( 8 ,  3H, CH3O), 4.32 (m, 2H, CHz), 5-60 (m, 2H, CJOCH3 + 

MS m/z 381 (M', 

3%). 

- Anal. Calcd. for C15H19N50~ : C, 47.24; H, 5.02; N, 18.37 

Found : C, 46.91; H, 5.11; N, 18.24%. 

Approximate diastereoisomeric ratio, 3:2. 

N2-Acetyl-7-( 2,3-diacetoxy-l-methoxyprop-l-yl)guanine (g), isolated in 
36% yield by crystallisation from acetone-hexane during the isolation of 

17; m.p. 120 - 133OC; umax (nujol) 3270 - 3020 (NH), 1750, 1690, 1660, 
1605 (C=O)cm-l; 
(s, i ~ ,  CH~O), 3.40 ( 8 ,  2H, CH~O), 4.20 (m, 2H, CH2), 5.61 (m, 1H, 

- 
lH M R  [(CD3)2SO] 1.8 - 2.3 (m, 9H, 3 x CH3CO), 3.32 

CHOAC), 6.00 (d, 0.6 H, J = 9.9 Hz, gOCH3), 6.07 (d, 0*4H, J 8.3 Hz, 
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PURINE ACYCLONUCLEOSIDES. 2 569 

- CHOCH3), 8.39 ( 9 ,  0.6H, 8-H), 8.44 (13, 0.4H, 8-H), 11.7 (bf.8, lH, NH), 
12.16 ( b r . s ,  l H ,  NH); MS m/z 381 (M+, 3 % ) .  

- Anal. Q l c d *  for C15HlgN507 : C ,  47.24; H ,  5.02; N ,  18.37 

Found : C ,  47.21; H, 5.26; N,  18.11%. 

Approximate diastereoisomeric ratio, 2 : l .  
2,6-Diacetamido-9-(2,3-diacetoxy-l-methoxyprop-l-yl)purine (E) ,  
isolated in 31% yield after chromatography (chloroform-methanol 40 : l )  

and recrystallisation (chloroform-cyclohexane and acetone-hexane); 

m.p. 147 - 157OC; umax (nujol) 3270 - 3080 (NH), 1750, 1720, 1660, 1620 

(C=O)cm-l; 'H NMR [(CD3)2SO] 6 1.81 (S, 1.5H, C H ~ C O Z ) ,  1.90 ( s ,  1.5H, 

CH3C02), 1.99 (S, 1.5H, CH3C02), 2-06 (S, 1*5H,,CH3C02), 2.28 (s, 3H, 

CH3CON), 2.36 ( 8 ,  3H, CH3CON), 3.24 ( 8 ,  1.5H, CH3O), 3.31 (s, 1.5H, 

CH3O) ,  4.28 (m, ZH, CH2), 5.70 (m, 1H, CHOAc) ,  5.85 (m, l H ,  HOCH3), 

8.45 ( 8 ,  l H ,  8 - H ) ,  10.33 (s, l H ,  NH), 10.51 ( b r . S ,  lH), NH); MS m/z 422 

(@, 5%). 
Anal. Calcd. for C17H22N607 : c, 48.34; H, 5.25; N, 19.90. - 

Found : C ,  48.46; H ,  5.80; N, 19.66%. 

Approximate diastereoisomeric ratio, 1 : l .  

7-(2,3-Diacetoxy-l-methoxyprop-l-yl)-1,3-dimethyltheophylline (s), 
isolated in 27% yield after chromatography (chloroform-methanol 4 0 : l ) ;  

m.p. 105 - 123OC; umax (nujol) 1750, 1730, 1700, 1660, 1600 cm-1; 1 H 

NMR [(CD3)2SO] 6 1.90 ( 8 ,  1.5H, CH3CO), 1.99 ( 8 ,  1.5H, CH3CO). 2.04 ( 8 ,  

3H, CH3CO), 3.27 (m, 6H, 2 x CH3N), 3-47 (s, 3H, C H 3 0 ) ,  4.20 (m, ZH,  

CH2), 5.58 (m, l H ,  CHOAc) ,  6.02 (m, 1H, sOCH3), 8.30 ( 8 ,  0.5H, 8-H), 

8.36 ( s ,  0.5H, 8-H); MS m/z 368 ($, 1%).  

- Anal. Calcd. for C15H20N407 : C ,  48.91; H ,  5.47; N ,  15.21. 

Found : C ,  48.83; H, 5.12; N ,  14.98%. 

Approximate diastereoisomeric ratio, 1:1. 

Synthesis of 9(7)-(2,3-D~hydroxy-l-methoxyprop-l-yl)purines 

(? , lo ,  1 1 ,19,20,27,30,3 1 ,341 and 9( 7) -( 3-Hydroxy- 1-methoxyprop- 1-yl) - 
purines (6,15,16,24).  

General procedures for deacylation 

procedure A-Methanolic Ammonia 

The 0- and N,O-acylated acyclonucleosides (6mmol) were dissolved OK 

suspended in methanol (25mL) and treated with 0.88 ammonia solution 

(100mL) and the resultant solution stirred for 16h at 25OC. 

solvents were removed under reduced pressure, affording the crude 

The 
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570 BAILEY AND HARNDEN 

reaction products which were purified by direct recrystallisation or 

column chromatography. 

Procedure B-Hydrazlne Hydrate 
0- and N,O-acylated acyclonucleosides (5mmol) were dissolved OK 

suspended in ethanol (1OOmL) and treated with hydrazine hydrate (2OmL) 

and the resultant solution boiled under reflux for 16h. The solvents 

were removed under reduced pressure affording the crude reaction 
products, which were purified by direct recrystallisation OK column 

chromatography. 
9-(3-Hydroxy-l-methoxyprop-l-yl)adenine (a), Procedure A - isolated in 
99% yield by ether crystallisation; m . p .  148-15O0C; "max (nuJOl) 3400, 
3400-3100 (NH2, OH), 1660, 1600 (C-N) cm-l; 

259nm (€14200); 
CH~O), 3.37 (m, 2H, %OH), 4.63 (t, lH, J 

6Hz, CH), 7.27 (br.8, 2H, NHz), 8.15 ( 8 ,  lH, 8-13 or 2-H), 8.30 (8 ,  lH, 

8-H OK 2-H); MS m/z 223 (M+, 14%). 
Anal. Calcd. for CgH13N502 : C, 48.42; 

b,,, (H20) 207nm (€20500), 
IH NMR [(CD3)2SOl 6 2.28 (m, 2Hs CH2), 3.16 (8 ,  3H, 

5Hz, OH)), 5.75 (t, 1H, J = 

H, 5.87; N, 31.37. - 
Found : C, 48.14; H, 6.04; N, 31.03%. 

9-(2,3-Dihydroxy-l-methoxyprop-l-yl)adenine (x), Procedure A - isolated 
in 53% yield by recrystallisation from chloroform-methanol-cyclohexane 

and methanol-ether; m.p. 166-188OC; Vmax (nujol) 3480, 3370, 3180 

(NH2, OH), 1655, 1600 (C=N)cm-l; 

(€14000); IH NMR [(CD3)2SO] 6 3.15 ( 8 ,  1.5H, CH3O), 3.20 ( a ,  1.5H, 

CH30), 3-44 (m, 2H, CH2), 3.80 (m, 0.5H, =OH), 4.14 (m, 0.5H, EOH), 

4.66 (m, lH, OH), 5.15 (d, 0.5H, J = 6H2, OH), 5.36 (d, 0.5H, J = 6Hz, 
OH), 5.52 (d, 0.5H, J = 7.5Hz, gOCH3), 5.66 (d, 0.5H, J - 4.5Hz, 
- CHOCH3), 7.21 (bras, 2H, NH2), 8.15 ( 8 ,  IH, 8-H or 2-H), 8.20 ( 8 ,  0.5H, 

8-H or 2-H), 8.23 ( 8 ,  0.5H, 8-H or 2-H); MS m/z 239 (M+, 14%). 
- Anal. Calcd. for CgH13N503 : C, 45.18; 

&ax (H20) 207nm (~19500), 259nm 

H, 5.48; N, 29.27. 

Found : C, 45.07; H, 5.72; N, 29.37%. 

Approximate diastereoisomeric ratio. 2:l. 

N6-Benzoyl-7-( 2,3-dihydroxy-l-me thoxyprop-1-y1)adenine (10) , Procedure 
A - isolated in 64% yield by chromatography (chloroform-methanol 2:l); 

m.p. 192-5OC; Vmax (nujol) 3400, 3300 (NH, OH), 1650, 1600 (C-0, C=N) 

em-'; 
(m, lH, CJOH), 4.95 (m, lH, OH), 5.94 (m, 2H, OH + CHOCH3), 7.66 (m, 3H, 

3 aromatic), 8.15 (m, 2H, 2 aromatic), 8.77 (m, 2H, 8-H + 2-H), 11.23 

(br.8, lH, NH); MS m/z 343 (M', <lX). 

lH IWR [(CD3)2)SO] 6 3.38 ( 8 ,  3H, CH3O), 3.58 (m, 2H, CHz), 4.10 

- 
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PURINE ACYCLONUCLEOSIDES. 2 571 

Anal. Calcd. for C16H17N504 : c, 55.97; H, 4.99; N, 20.40. - 
Found : C, 56.22; H, 5.28; N, 20.03%. 

7-(2,3-Dihydroxy-l-methoxyprop-l-y~)aden~ne (11) (from 10, Procedure B) 
- isolated in 56% yield by chromatography (chloroforn-methanol 2:l) and 
recrystallisation from acetone-ether; m.p. 193-9OC; vmax (nujol) 3380, 

3300 (NH2, OH), 1640, 1600 (C4) em-'; 
IH W R  [(CD~)~SO] 
lH, CH30), 3.73 (m, 1H, - CHOH), 4.76 (m, IH, OH), 5.26 (d, 0.5H, J = 6H2, 
OH), 5.53 (d, 0.5H, J = 6H2, OH), 5.58 (d, 0.5H, J = 6.5Hz, ZOCH3), 
5.60 (d, 0.5H, J = 5.2H2, ClJOCH3), 8.22 ( 8 ,  lH, 8-H or 2-H), 8.30 ( 8 ,  

0.35H, 8-H or 2-H), 8.37 ( 8 ,  0.65H, 8-H or 2-HI; 
Anal. Calcd. for CgH13N503 : C, 45.18; 

&ax (H20) 273nm (E9300); 
6 3.26 (m, 2H, CH2), 3.37 ( 8 ,  2H, CH30), 3.40 ( 8 ,  

MS m/z 239 (M+, 11%). 
H, 5.48; N, 29.27. - 

Found : C, 44.76; H, 5.00; N, 28.81%. 

Approximate diastereoisomeric ratio, 2:l. 

9-(3-Hydroxy-1-methoxyprop-1-yl)guanine (15), - Procedure B - isolated in 
64% yield by recrystallisation from methanol-water; m.p. >25OoC; umax 

(KBr) 3600-2500 (NH, OH), 1690, 1630 (C=O)cm-l; 
(€13100); 
3.40 (m, 2H, %OH), 4.55 (t, lH, J = 5H2, OH), 5.52 (t, lH, J = 6H2, 

bax (H20) 252nm 
lH NMR [(CD3)SO] 6 2.14 ( m ,  2H, CH2), 3.14 ( 8 ,  3H, CH3O), 

CH), 6.43 ( 9 ,  2H, NH2), 7.80 ( s ,  lH, H-81, 10.53 ( 8 ,  lH, NH); MS m/z 

239 (M+, 10%). 
- Anal. Calcd. for CgH13N503 . 0.25 H20 : C, 44.35; H, 5.58; N, 28.73. 

Found : C, 44.15; H, 5.09; N, 28.96%. 

7-(3-Hydroxy-l-methoxyprop-l-yl)guanine (g), Procedure B - isolated in 
54% yield by recrystallisation from methanol; m.p. >25OoC dec; vmax 
(KBr) 3600-2600 (NH, OH), 1670 (C=O)cm-'; 
284nm (€7100); 
CH30), 3.35 (m, 2H, CH20H). 4.52 (t, IH, J = 5Hz, OH), 5.85 (t, lH, J = 

m/z  239 (M', 10%). 
Anal. Calcd. for CgH13N503 : C, 45.19; 

xmax (H20) 244nm (~5900), 
'H WlR [(CD3)2SOl 6 2-26 (m, 2H, CH2), 3-20 ( 8 ,  3H, 

6H2, CH), 6.11 (s, 2H, NH2), 8-15 (S, lH, H-81, 10.80 ( S ,  1H, NH); MS 

H, 5.48; N, 29.27. - 
Found : C, 45.00; H, 5.52; N, 28.70%. 

9-(2,3-Dihydroxy-l-methoxyprop-l-y~)guan~ne (g), Procedure B - isolated 
in 49% yield by recrystallisation from methanol-chloroform-cyclohexane; 
m.p. >30O0C; umax (nujol) 3400, 3250, 3100 (OH, NH), 1680, 1615, 1600 

(C=O)cm-l; 
IH, CH~O), 3.17 ( 8 ,  2H, CH30), 3.45 (m, 2H, CH2), 3.70 (my 0.6H, - CHOH), 

Xmax (H20) 252nm (~12800); lH NMR [(CD3)2SOJ 6 3.13 ( 8 ,  
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572 BAILEY AND HARNDEN 

4.03 (m, 0.4H, =OH), 4.63 (m, lH, OH), 5.08 (d, 0.4H, J = 6Hz, OH), 
5.26 (d, 0.6H, J - 6Hz, OH), 5.35 (d, 0.4H, J - 6.8H2, EOCH3), 5.45 (d, 
0.6~, J = 4Hz, EOCH3), 6.44 (br.8, 2H, NH2), 7.76 ( 8 ,  lH, 8-H), 10.56 

(br.8, lH, NH); MS m/z 255 (e, 10%). 
Anal. Calcd. for C9H13N504 . 0.5 H20 : C, 40.91; H, 5.34; N, 26.50. - 

Found : C, 40.74; H, 5.42; N, 26.74%. 

Approximate diastereoisomeric ratio, 3:2. 
7-(2,3-Dihydroxy-l-methoxyprop-l-yl)guanine (E) ,  Procedure B - isolated 
in 97% yield by crystallisation with acetone; m.p. >3OOoc; vmax 
(nujol) 3400, 3300, 3150 (OH, NH), 1660 (C=O)cm-'; 

(~20700), 285nm (~7100); 

( 8 ,  2H, CH3O), 3.42 (m, 2H, CH2), 3.80 (m, 0.65H, - CHOH), 4.06 (m, 0.35H, 
- CHOH), 4.64 (m, lH, OH), 5.10 (d, 0.35H, J - 6Hz, OH), 5.25 (d, 0.65H, J 
= 6Hz, OH), 5.68 (d. 0.35H, J = 7.5H2, - CHOCH31, 5.85 (d, 0.65Hz, J - 
4.5~2, goCHg), 6.35 (br .s ,  2H, NH2), 8.10 ( 6 ,  0.65% 8-H), 8.14 ( 9 ,  

0.35H, 8-H), 11.20 (br.8, lH, NH); MS m/z 255 (M', 8%). 
Anal. Calcd. for CgH13N504 : C, 42.35; 

Amax (H20) 214nm 

lH NMR [(CD3)2SO] 6 3.23 ( 8 ,  lH, CH3O), 3.30 

H, 5.13; N, 27.44. - 
Found : C, 42.18; H, 5 .26 ;  N, 27.16%. 

Approximate diastereoisomeric ratio, 2:l. 
9-(3-Hydroxy-l-methoxyprop-l-yl)hypoxanthine (E), (from 22/23, 
Procedure A) - isolated in 21X yield by fractional crystallisation from 
chloroform-methanol-cyclohexane ; m .p . 146- 152OC; vmax (nuj 01) 3400- 
3100 (OH, NH), 1710, 1660 (C=O)cm-'; 
[(CDJ)~SO] 6 2.00-2.45 (m, 2H, CH2), 3.21 ( 8 ,  3H, CH30), 3.20-3.66 (m, 

3H, CH?OH), 5.74 (t, lH, J = 6Hz, SOCH-,), 8.10 ( s ,  lH, 8-H or 2-H), 

8.31 ( 6 ,  lH, 8-H or 2-H), 11.20 (br.8, 1H, NH); MS m/z 224 (M+, 7%). 
- Anal. Calcd. for C9H12N403 : C, 48.21; 

Amax (H20) 249nm (E11400); lH NMR 

H, 5.39; N, 24.99. 

Found : C, 47.98; H, 5.70; N, 25.19%. 
9-(2,3-Dihydroxy-l-methoxyprop-l-y~)hypoxanthine (Za) (from -- 25/26, 
Procedure A) - isolated in 2.5% yield by fractional crystallisation from 
methanol-acetone-cyclohexane; m.p. 226-9OC; Vmax (nujol) 3100-3400 

(OH, NH), 1660 (C=O)cm-l; 
6 3.22 ( 8 ,  3H, CH30). 3.40 (m, 2H, CH2), 3.77 ( m ,  IH, - CHOH), 4.72 (m, 
1H, OH), 5.30 (m, lH, OH), 5.64 (d, 1H, J a 3-2Hz, EOCH3), 8.05 ( 8 ,  lH, 
8-H or 2-H), 8.13 ( 9 ,  lH, 8-H or 2-H), 12.31 (br.8, lH, NH); MS m/z 240 

A,,,ax (H20) 248nm (€12000); 1H NMR [(CD3)2SO] 

(M+, 7%). 
- Anal. Calcd. for C9H12N404 : C, 45.00; H, 5.04; N, 23.32. 

Found : C, 44.83; H, 5.24; N, 23.41%. 
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9-(2,3-Dihydroxy-l-methoxyprop-l-yl)hypoxanthine ( Z b )  9-(2,3-Dihydroxy- 
1-methoxyprop-1-y1)adenine (9, 0.4g, 1.7mmol) was dissolved in water 

(35mL), treated with sodim nitrite (1.5g, 2lmmol) and glacial acetic 
acid (2.7mL) and stirred for 40h at 25O. The solvents were evaporated 
under reduced pressure and the residue chromatographed, eluting with 

chloroform-methanol (1O:l - 2:l). The resultant gum was crystallised 
from methanol-acetone-cyclohexane affording 9-(2,3-dihydroxy-1- 

methoxyprop-1-y1)hypoxanthine (0.15g, 38%); m.p. 223-6OC; umax (nujol) 

3550-3120 (NH, OH), 1700, 1665 (C=O)cm-l; 
lH NMR [(CD3)2SO] 6 3.11 ( 8 ,  1.2H, CH30), 3.19 (s, 1.8H, CH3O), 3.38 (m, 
2H, CHz), 3.73 (m, 0.6H, - CHOH), 4.05 (m, 0.4H, EOH), 5.44 (d, 0.4H, J - 
6.8H2, gOCH3), 5.58 (d, 0.6H, J = 4.5Hz, flOCH3), 6.84 ( b r . s ,  2H, 2 x 

OH), 8.00 (s, lH, 8-H or 2-H), 8.06 ( 8 ,  0.6H, 8-H or 2-H), 8.12 ( 8 ,  

0.4H, 8-H or 2-H); MS m/z 240 (M+, 12%). 
- Anal. Calcd. for CgH12N404 : C, 45.00; 

Xmax (H20) 248nm (~12200), 

H, 5.04; N, 23.32. 

Found : C, 44.97; H, 5.07; N, 22.68%. 

Approximate diastereoisomeric ratio, 3:2. 
~,6-Diamino-9-(2,3-dihydroxy-l-methoxyprop-l-yl)purine (31). - Procedure 

A - isolated 2-acetamido-6-amino-7-(2,3-dihydroxy-l-methoxyprop-l-yl)- 
purine (30) in 36% yield by elution chromatography using chloroform- 
methanol (1O:l - 3:l); mp. 221-3OC. Treatment of 30 by procedure B 
afforded 31 in 93% yield by trituration with acetone; m.p. 204-6OC; 

umax (nujol) 3470-3100 (OH, NH2), 1660, 1620 (C=O)cm-l; 

215nm (~24900), 255nm ( E ~ O O O ) ,  279nm (~9800); 'H NMR [(CD3)2SO] 6 3.14 
( a ,  3H, CH30), 3.35 (m, 2H, CHz), 4.02 (m, lH, - CHOH), 4.64 (m, lH, OH), 

5.25 (m, lH, OH), 5.30 (d, lH, J = 6.8H2, gOCH31, 5.80 W . 6 ,  2H, m2), 
6.69 ( b r . 8 ,  2H, NHz), 7.77 (br.s, lH, 8-H); 
Anal. Calcd. for CgH14N603 : c, 42.52; 

hax (H20) 

MS m/z 254 (M', 20%). 
H, 5.55; N, 33.05. - 

Found : C, 42.32; H, 5.49; N, 32.66%. 

Approximate diastereoisomeric ratio, 1:l. 

7-(2,3-Dihydroxy-l-methoxyprop-l-yl)theophylline (34) Procedure A - 
isolated in 81% yield by chromatography (chloroform-methanol 25:l) and 
recrystallisation from chloroform-cyclohexane; m.p. 173-173.5OC; vmax 
(nujol) 3400-3120 (OH), 1700, 1650 (C==O)cm-l; 

(~26100), 2 7 4 ~ ~  (€9100); 

b a x  (H20) 2 0 5 ~ ~  
1H NMR [(CD3)2SOI 6 3-23 (8 ,  3Hs CH3N), 3.30 

(8 ,  3H, CH3N), 3.34 (m, 2H, CH2), 3.45 ( 8 ,  3H, CH3O). 3.72 (m, 0.5H, 
CHOH), 4.00 (m, 0.5H, EOH), 4.60 (m, lH, OH), 5.07 (d, 0.5H, J - 6H2, 
OH), 5.17 (d, 0.5H, J = 6Hz, OH), 5.73 (d, 0.5H, J = 6.8H2, - CHOCH3). 
- 
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5.90 ( d ,  0.5H, J = 4.5Hz, CHOCH3), 8.07 ( 8 ,  0.5H,8-H), 8.17 ( 8 ,  0.5H, 

8-HI; MS m/z 284 (M', 10x1, 

- Anal. Calcd. for CllH16N405 : C ,  46.48; H, 5.67; N ,  19.71. 

Found : C ,  46.31; H,  5.83; N ,  19.43%. 

Approximate d i a s t e r e o i s o m e r i c  r a t i o ,  l : l .  
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