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Select ive pro tec t ion  of the amino and one of the hydroxyl  groups  of 6-subs t i tu ted  9 - ( ~ , w -  
d ihydroxy-2-a lky l )pur ines  was rea l i zed .  A convenient method for  the p repa ra t ion  of mono-  
phosphates  was developed.  

The phosphoryla t ion  of 6 -subs t i tu ted  9 - (~ ,w-d ihyd roxy-2 -a lky l )pu r ines  with var ious  phosphoryla t ing 
agents  under  ce r t a in  conditions leads to m i x tu r e s  of  mono- ,  cyc lo- ,  and ~ ,w-d iphospha tes ,  which can be 
s e p a r a t e d  by means  of ion-exchange r e s i n s  [2]. This  opera t ion  is laborious and inconvenient in a p r e p a r a -  
t ive r e s p e c t ,  in connection with which we a re  p r e sen t ly  a t tempt ing  to achieve  the spec i f ic  synthes is  of 
monophosphates  o f  6 -subs t i tu ted  9 - (~ ,w-d ihyd roxy -2 -a lky l )pu r ine s .  With this end in mind, we also in- 
ves t iga ted  the poss ib i l i ty  of protec t ion  of one of the two hydroxyl  groups  of the dihydroxyalkyl  chain. 

In addition, in connection with the fact  that undes i red  reac t ions  m a y  occur  at the exocyclic amino 
group of adenine de r iva t ives  during the fo rma t ion  of the polynucleotide chain [3], it b ecame  n e c e s s a r y  to 
develop methods for  the pro tec t ion  of this group and to obtain, r e spec t ive ly ,  p ro tec ted  m o n o m e r s  for  sub-  
sequent  po lymer iza t ion  to analogs of o l igo-  and polynueleot ides .  Pur ines  with pro tec ted  amino groups  
were  obtained e i ther  by r e p l a c e m e n t  of  the chlor ine  a tom in 6 -ch lo ro -9 - (d ihydroxy-2 -a lky l )pu r ines  (I, II) 
by groupings  that  a l r eady  include a p ro tec t ive  group o r  by se lec t ive  O-deacy la t ion  of N- and O-acy la t ed  
de r iva t ives  of pur ines  I and II .  

In the cour se  of an invest igat ion of the f i r s t  pathway, for  example ,  reac t ion  of I and II with benzyl -  
amine ,  we obtained 6 - b e n z y l a m i n o - 9 - ( 1 , 3 - d i h y d r o x y - 2 - p r o p y l ) -  (IID and 6 -benzy lamino-9 - (1 ,4 -d ihydroxy-  
2-butyl )pur ine  (IV). We were  able to r e m o v e  the benzyl  group by means  of sodium in liquid ammonia  at 
- 30~  

6-Benzamido  de r iva t ives  VIII we re  synthes ized  by benzoylat ion of 6 - amino -9 - (1 ,3 -d ihyd roxy -2 -  
p ropy l ) -  (V) and 6 -amino-9 - (1 ,4 -d ihydroxy-2 -bu ty l )pu r ine  (VI) with benzoyl  chlor ide  and subsequent O-  
debenzoylat ion.  In addit ion,  a product  of  benzoylat ion at the NI-] 2 and OH groups  (IX) was isolated (Table 1). 

R R R 

HO~H2CH(CH2)nO~ " ]~tOCH2CH(~H2)nORtl ( HO)20~OC H2C H ( ~ ~2)nO H 

I,H, V, VI, XIV, XV III, IV, VII-XIII, XVI-XXXIII XXXIV-XXXVIi 

*See [ 1 ] fo r  communica t ion  III.  
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The exhaust ive  benzoylat ion of V and VI at both the amino and hydroxyl  groups  occu r s  under  r e l a -  
t ive ly  mi ld  conditions - at room t e m p e r a t u r e  in 2-3 h. Only the co r respond ing  de r iva t ives  involving the 
hydroxyl  groups  - d iace ta tes  X and XI - we re  obtained under  s i m i l a r  conditions in the ace ty la t ion  of V and 
VI with ace t ic  anhydride .  Acetylat ion of the amino  group occurs  at h igher  t e m p e r a t u r e s .  6 -Acetamido  
de r iva t ives  XII and XIII w e r e  obtained a f t e r  O-deacy la t ion .  

This  method fo r  the introduct ion of protec t ion  for  the amino group is the mos t  p romis ing  one. The 
syn thes i s  is e a sy  to c a r r y  out, and the reac t ion  p roduc t s  a r e  s table  and eas i ly  c rys t a l l i zed  subs tances  and 
a r e  obtained in quite good yie lds .  The benzoyl  grouping can be r emoved  in o r d e r  to r egendra te  the f r ee  
amino group with am m on i um  hydroxide at room t e m p e r a t u r e  in a few days,  whe reas  the acetyl  group can 
be r emoved  in 10 min .  

The reac t ion  of 6 -hyd roxy-9 - (1 ,3 -d ihyd roxy-2 -p ropy l} -  (XtV) and 6 -hyd roxy-9 - (1 ,4 -d ihyd roxy-2 -  
butyl}purine (XV) with ace t ic  anhydr ide  in pyr idine gives diacetyl  de r iva t ives  of l '~3 ; -d iace ta te  XVI and 
1' , 4 ' - d i ace t a t e  XVII. 

A cons ide rab le  ba thochromic  shift  of the absorp t ion  m a x i m u m  to t h e  long-wave region is obse rved  
in the UV s p e c t r a  of III, IV, VII-IX, XII, and XIII, which have a p ro tec ted  exocyel ic  amino group, whereas  
the m a x i m u m  at  262-263 nm c h a r a c t e r i s t i c  fo r  9 -subs t i tu ted  adenines  with a f r e e  amino group [4] is r e -  
ta ined  fo r  X and XI.  

6-Subst i tuted 9 - ( a ,w-d ihydroxy-2 -a lky l}pur ines  contain two p r i m a r y  hydroxyl  groups,  which undergo 
acyla t ion with ident ical  probabi l i t ies ,  but the introduction of a bulky acyl  res idue  at the t e rmina l  hydroxyl  
groups could lead to se lec t ive  syn thes i s  of monofunct ional  compounds.  With this  end in mind, we inves t i -  
gated the reac t ion  of d ihydroxyalkyl  de r iva t ives  of purine with p- toluenesulfonyl  chloride,  ch lo roca rbony l -  
adamantane ,  and t r ipheny lch lo romethane .  React ion with toluenesulfonyl  chlor ide  in pyr id ine  at  r oom t e m -  
pe r a tu r e  g ives  1 ' , 3 ' -  and l ' , 4 ' - d i t o s y t  de r iva t ives  XVIII  (R=OH, n = l ) ,  )(IX (R=NH2, n = l ) ,  XX (R = 
NHCOC6I~, n = l ) ,  and XXI (R=OH, n=2) .  

Adamantolyla t ion of XIV gives both mono-  (XXID and l ' , 3 ' - d i a e y l a t i o n  (XXIII) products .  P r i m a r i l y  
d iadamantolyl  de r iva t ives  XXIV (R =NH2, R' = R "  = COC10H15, n =1), XXV (R =NH2, R' = R "  =COC~0H15, n =2), 
and XXVI (R =OH, R'  = R "  = COCt0His, n =2) a r e  isolated f r o m  the reac t ion  of V, VI, and XV with ch lo ro-  
carbcyayladamantane,  although ch roma tog raph ic  moni tor ing  of the solutions during the reac t ion  a l so  con-  
f i r m e d  the p r e s e n c e  of sma l l  amounts  of monoacyl  de r iva t ives .  

The mos t  success fu l  r eac t ion  proved  to be that  of 9 - (d ihydroxy-2-a lky l )pur ine  with t r ipheny tch lo ro -  
methane  in pyridine at  room t e m p e r a t u r e ,  as a resu l t  of which p r i m a r i l y  monot r i ty l  e s t e r s  were  obtained. 
Under  s e v e r e  conditions,  s m a l l  amounts  of the a ,0z-di t r i ty l  der iva t ive  a r e  a lso  fo rmed ,  but they can be 
s e p a r a t e d  by  c rys t a l l i za t ion  of the chief  reac t ion  product .  Select ive t r i ty la t ion  at one hydroxyl  group m a k e s  
it poss ib le  to syn thes ize  b iochemica l ly  in te res t ing  monosubs t i tu ted  de r iva t ives  of  9 - ( ~ , w - d i h y d r o x y - 2 -  
a lkyl )pur ines  as well  as compounds with two different  subst i tuents .  

The monophosphates  of d ihydroxyalkylpur ines  V, VI, XIV, and XV were  obtained by phosphorylat ion 
of monot r i ty t  de r iva t ives  XXVII-XXXII wi th /~-cyanoe thy l  phosphate in anhydrous pyr idine in the p r e s e n c e  
of d icye lohexylcarbodi imide  and subsequent  r e m o v a l  of the p ro tec t ive  groups - t r i t y l  and ~ -cyanoe thy l .  

T h e  s t r u c t u r e s  of  the synthes ized  compounds were  p roved  by the PMR s p e c t r a  (Table 2). The s ignal  
of the protons of the CI-I20 group a t tached to the f r ee  r ing of the alkyl  chain was identified on the bas is  of 
t he i r  s p i n - s p i n  coupling with the hydroxyl  proton, which occu r s  in the monosubst i tu ted  compounds,  and 
a lso  by compar i son  with the chemica l  shift  of 1' , 3 ' -d i subs t i tu ted  de r iva t ives  X, XVIII, XIX, XXIII, XXIV, 
and XXXHI. Acylat ion with ace t ic  anhydride,  p- to luenesul fonic  acid,  o r  ch lo rocarbonyladamantane  always 
leads  to a c h a r a c t e r i s t i c  weak- f ie ld  shift  of  0.5-0.6 ppm of the s ignal  of the OCH 2 protons .  On the o ther  
hand, the introduction of a t r i t y l  g roup  shif ts  the la t te r  to s t r~  f ield by 0.4-0.5 ppm.  

EXPI~RIMENTAL 

The UV s p e c t r a  were  obtained with a Specord UV-vis  spec t ropho tome te r .  The PMR s p e c t r a  ofCDC13 
and d6-DMSO solutions were  r e c o r d e d  with a P e r k i n - E l m e r  R-12A s p e c t r o m e t e r  (60 MHz) with t e t r a -  
methy ls i l ane  as  the in ternal  s tandard .  Wha tmann- t  pape r  and the following s y s t e m s  were  used for  the 
chromatography :  I 1 M CH3COONH4-ethanol (1 : 1) and II butyl a l c o h o l - a c e t i c  a c i d - w a t e r  (100 !4 : 30); 
the c h r o m a t o g r a m s  were  developed in UV light with a UPM appara tus .  

116 



TABLE 2. P a r a m e t e r s  of the PMR Spect ra  
pur ine  Der iva t iyes  a 

of 9-(Dihydroxyla lkyl) -  

Chemical shifts, 5, ppm 
Com - 

protons of the 
pound 4'-H 2-H 8-H I NH "[ OH other groups 

VI 
X 

XI 
XIII 
XIV 
XV 

XVII 
XVIII 

XIX 

XXII 
XXIII 
XXIV 
XXVI 

XXVII 
XXVIII 

XXIX 

xxx  

XXXI 
XXXII 

XXXIII 

I&H 

3,78 
4,50 
4,44 
3,81 
3,86 
3,82 
4,50 
4,41 

I 
4,45 5,0 

4,40 4,7 
4,43 5,0 
4,49 5,O 
4,37 4,8 
3,40 4,7 
3,70 4,8 
3,40 4,8 

3,80 4,9 
, 

3,43 i 4,7 
3,70 428 
3,501 4,9 

I 

2'-H 3'-H 

4,64 2,05 
4,9 4,50 

1 2,40 
2,10 

4,55 / 3,86 
4,68 / 2,08 
49 4:96 I 2,45 4,41 

4,45 

3,86 
4,43 
4,49 
2,40 
3,90 
2,3 
3,70 

2,4 

3,88 
2,2 
3,50 

3,32 

378 
3,36 

3,35 
4,05 

3~92 

2,94 

2,90 

7,92 7,92 
7,86 8,30 
7,88 8,28 
8,52 8,32 
8,05 8,05 
7,90 7,90 
7.94 8,38 
7,47 7,77 

7,66 7,85 

7,96 8,04 
7,94 8,O6 
8,08 8,12 
7197 8,12 
8,03 8,03 
7,95 8,08 
8,58 8,41 

8,58 8,29 

7,91 8,02 
7,88 7,88 
7,81 7,86 

7,0 
5,99 
6,08 

10,3 
13,0 
13,0 
13,0 
12,5 

6,9 

12,0 
12,0 
7,0 

12,2 
7,0 
7,0 

10,5 

10,5 

1 2 , 0  

13,1 
11,5 

3,6 i 
--  I t,96 (COCH3) 

1,96, 1,94 (COCH3) E 

3,6 i 220 (COCH3) 
4,8 1 
3,5 
--  1,99, 1,96 (COCH3) 

2,37, 7,13, 7,36 
(CH3C6H4) 

- -  2,36 (CHz), 7,10, 7,38 
i (CH~C6H4) 

5,0 1,86, 1,61 (Cl0Hls) 
- -  1;85, 1,63 (C~0Hls) 

1,88, 1,64 (Ci0His) 
1,88, 1.63 (Cl0Hls) 
7,15 (C6H5) 3~,5 7,i8 (C~Hs} 

5,1 7,14, 7,5--8~0 
(C6H5). 

5,0 7,17, 7,5--8,0 
(C~Hs) 

3,5 7,20 (C~Hs) 
4,9 ! 7,18 (C6H5) 
- -  i 7,17 (C6H5) 

a T h e  s p e c t r a  of X, XI, and  XVII w e r e  o b t a i n e d  f r o m  CDC13 s o l u t i o n s ,  
w h e r e a s  the  s p e c t r a  of the  r e m a i n i n g  compounds  w e r e  o b t a i n e d  f r o m  
d6-DMSO s o l u t i o n s .  

6 - B e n z a m i d o - 9 - ( 1 , 3 - d i h y d r o x y - 2 - p r o p y l ) p u r i n e  (VII).  A 3 . 3 - m l  (0.028 mole)  s a m p l e  of be nz oy l  c h l o -  
r i d e  was  a d d e d  to a s u s p e n s i o n  of  1.23 g (0.005 mole)  of V in 30 m!  of  d r y  p y r i d i n e ,  and  the m i x t u r e  w a s  
s t i r r e d  a t  r o o m  t e m p e r a t u r e  fo r  3 h, a f t e r  which  it was  p o u r e d  into 90 m l  of w a t e r .  The  aqueous  m i x t u r e  
was  s t i r r e d  f o r  15 min  and  e x t r a c t e d  with  c h l o r o f o r m  ( t h r e e  4 0 - m l  p o r t i o n s ) .  The  e x t r a c t  was e v a p o r a t e d  
to d r y n e s s ,  and  the  r e s i d u e  was  d i s s o l v e d  in 25 m l  of e thano l  and 20 ml  of p y r i d i n e .  The  so lu t ion  was  
c o o l e d  (to no h i g h e r  than  5~ 25 m l  of 2 N NaOH in 25 m l  of e thano l  was  added ,  and the m i x t u r e  was  s t i r r e d ;  
the  e n t i r e  d e b e n z o y l a t i o n  o p e r a t i o n  took  no m o r e  than  5 ra in .  Dowex 50 ( p y r i d i n i u m  fo rm)  (60 ml)  w a s a d d e d ,  
and  the  so lu t i on  (pH 7) was  f i l t e r e d  r a p i d l y .  The  f i l t r a t e  was  e v a p o r a t e d  to  30 -40  m l  and coo led .  P u r i n e  
VII was  r e m o v e d  by  f i l t r a t i o n  and c r y s t a l l i z e d  f r o m  w a t e r .  The  y i e l d  was  1.2 g.  

6 - B e n z a m i d o - 9 - ( 1 , 4 - d i h y d r o x y - 2 - b u t y l ) p u r i n e  (VIII).  The  r e a c t i o n  was  c a r r i e d  out as  in the  p r e p a r a -  
t ion  of  VII s t a r t i n g  wi th  1.12 g (0.05 mole)  of  a m i n e  VI and 3.3 m l  (0.028 mole)  of  b e n z o y l  c h l o r i d e  in 30 ml  
of  p y r i d i n e .  In o r d e r  to  i s o l a t e  the  r e a c t i o n  p roduc t ,  the  so lu t ion  (with pH 7) was  e v a p o r a t e d  to d r y n e s s ,  
100 m l  of w a t e r  was  a d d e d  to the  o i ly  r e s i d u e ,  and the  m i x t u r e  was  e x t r a c t e d  with e t h e r  (two 3 0 - m l  po r  ~- 
t i o n s ) .  The  aqueous  e x t r a c t  was e v a p o r a t e d  to  10-15 ml ,  and benzoy l  d e r i v a t i v e  VIII p r e c i p i t a t e d .  The  
y i e l d  w a s  0.9 g. 

6 - B e n z a m i d o - 9 - ( 1 , 3 - d i b e n z o x y - 2 - p r o p y l ) p u r i n e  (IX). A 3 . 3 - m l  (0.028 mole)  s a m p l e  of b e n z o y l  c h l o -  
r i d e  in 10 m l  of  p y r i d i n e  was  a d d e d  s l o w l y  to  a so lu t i on  of  0.98 g (0.004 mole)  of  the  h y d r o c h l o r i d e  of  V 
in 50 m l  of d r y  p y r i d i n e ,  and  the  m i x t u r e  was  he ld  at  r o o m  t e m p e r a t u r e  f o r  2 h.  It was  then  p o u r e d  into 
200 m l  of w a t e r ,  and  the  b e n z o y l a t i o n  p r o d u c t  w a s  e x t r a c t e d  wi th  c h l o r o f o r m  ( th r ee  5 0 - m l  p o r t i o n s ) .  The  
s o l ven t  was  e v a p o r a t e d ,  and IX was  c r y s t a l l i z e d  f r o m  aqueous  e thano l .  

6 - A m i n o - 9 - ( 1 , 3 - d i a c e t o x y - 2 - p r o p y l ) p u r i n e  (X). A s u s p e n s i o n  of 0.17 g (0.84 mmole )  of V in 5 m l  of 
p y r i d i n e  and 0.56 g (8 m m o l e )  of a c e t i c  a n h y d r i d e  w a s  s t i r r e d  at  r o o m  t e m p e r a t u r e  fo r  1.5 h un t i l  the  s o l i d  
had  d i s s o l v e d  c o m p l e t e l y .  The  m i x t u r e  w a s  then  e v a p o r a t e d  to d r y n e s s ,  t he  r e s i d u e  was t r e a t e d  with 
c h l o r o f o r m  ( t h r e e  2 0 - m l  p o r t i o n s ) ,  and  the  c h l o r o f o r m  so lu t i on  was  f i l t e r e d .  The  c h l o r o f o r m  was  e v a p -  
o r a t e d ,  and d i a c e t a t e  X was  c r y s t a l l i z e d  f r o m  c h l o r o f o r m - c a r b o n  t e t r a c h l o r i d e  to g ive  0.23 g of  p r o d u c t .  

6 - A m i n o - 9 - ( 1 , 4 - d i a c e t o x y - 2 - b u t y l ) p u r i n e  (XI). T h i s  compound  w a s  o b t a i n e d  a s  in the  p r e c e d i n g  e x -  
p e r i m e n t  f r o m  0.9 g (0.004 mole)  of  VI and 1.9 m l  (0.02 mole)  of a c e t i c  a n h y d r i d e  in 20 m l  of p y r i d i n e .  
The  y i e l d  was  1.2 g. 

6 - A c e t a m i d o - 9 - ( 1 , 3 - d i h y d r o x y - 2 - p r o p y l ) p u r i n e  (XII).  A 0 .2 -g  (0.8 m m o l e )  s a m p l e  of  V and 0.75 m l  
(0.007 mole)  of a c e t i c  a n h y d r i d e  w e r e  s t i r r e d  in 15 m l  of  d r y  p y r i d i n e  at  100 ~ fo r  2 h, a f t e r  which  the  s o l -  
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vent was r e m o v e d  by  dis t i l la t ion.  The res idue  was d isso lved  in 5 ml  of aqueous ethanol, and the solution 
was cooled to 0% After  5 rain, a mix tu re  of 5 ml  of ethanol and 15 ml  of 0.2 N NaOI~ was added, and the 
m i x t u r e  was al lowed to stand for  5 min .  The solution was t h e n n e u t r a l i z e d  with Dowex-50 r e s in  in the 
pyr id in ium f o r m  to pH 7, a f t e r  which it was  al lowed to s tand f o r  3-5 min.  It was  then f i l t e red  rapidly,  and 
the f i l t r a t e  was  evapora t ed .  The oi ly  res idue  was c ry s t a l l i z ed  f r o m  absolute  ethanol.  The yield was 0.13 g. 

6 -Ace tamido-9 - (1 ,4 -d ihydroxy-2 -bu ty l )pu r ine  (XI1D. This  compound was obtained as in the p reced ing  
expe r imen t  f r o m  0.45 g of amine  VI, 2 ml  (0.02 mole} of ace t ic  anhydride,  and 15 ml  of pyr idine.  The yield 
was  0.47 g. 

6 -Hydr0xy-9~(1 ,3 -d iace toxy-2 -p ropy l )pur ine  (XVI) .  A 0.51-g (0.01 mole) sample  of acet ic  anhydride 
was added to a suspens ion  of 0.21 g (0.001 mole) of hydroxypur ine  XIV in 10 ml  of pyr idine,  and the mix tu re  
was s t i r r e d  fo r  2.5 h. It  was  then poured  into 25 ml  of water ,  and the aqueous mix tu re  was ex t rac ted  with 
ch lo ro fo rm ( three  4 0 - m l  por t ions) .  The ch lo ro fo rm solution was evapora ted  to d rynes s  with the addition 
of two t 0 - m t  por t ions  of toluene,  and the res idue  was c rys t a l l i zed  f r o m  c h l o r o f o r m - c a r b o n  t e t r ach lo r ide  
(1 : 2). The yield was  0.21 g. 

6 -Hydroxy-9-{1 ,4 -d iace toxy-2-bu ty l )pur ine  (XV1D. A 1 .9 -ml  (0.02 mole) sample  of  acet ic  anhydride 
was added to a suspens ion  of 0.9 g (0.004 mole) of  XV in 20 ml  of pyridine,  and the reac t ion  was then 
c a r r i e d  out as in the p repa ra t ion  of d iace ta te  XVI. Diace ta te  XVII was c rys t a l l i zed  f r o m  e t h a n o l - e t h e r .  
The yie ld  was  0.8 g. 

6 -Amino-9 - (1 ,3 -d i tosy loxy-2 -p ropy l}pur ine  (XIX) . .  A solution of 1.23 g (0.005 mole) of the hydro -  
chlor ide  in V in 60 ml  of anhydrous  pyr idine was  cooled to 0 ~ and 1.9 g (0.01 m o l e ) o f  p- toluenesulfonyl  
ch lor ide  was added.  The mix tu re  was  shaken until the sol ids  had dissolved,  and the solution was m a i n -  
rained a t  r oom t e m p e r a t u r e .  W a t e r  (10 ml) and 100 ml  of an i c e - s a t u r a t e d  solution of sodium bicarbonate  
we re  added. The aqueous pyr id in ium solution w a s ' e x t r a c t e d  with cold ch lo ro fo rm ( three 100-ml  port ions) ,  
and the ex t rac t  was washed  with a s a tu ra t ed  cold solution of NaHSO 4 (two 200-ml  portions) and wate r  (two 
100-ml  port ions)  at  0 ~ The aqueous pyr id in ium solution was  evapora ted ,  and the oi ly res idue  was  d isso lved  
in the min imum amount  of ch lo ro fo rm.  The tosyla t ion  product  was prec ip i ta ted  with pe t ro leum ether .  This  
opera t ion  was r epea ted  s e v e r a l  t i m e s  until the tosy la te  of XIX had c rys t a l l i zed  comple te ly .  The yield was 

0.8 g. 

Compounds XVIII, XX, and XXI w e r e  s i m i l a r l y  obtained.  

6_Hydroxy-9_(1 -adamanty lca rbony loxy-3 -hydroxy-2 -Pr0py l )  purin e (XXII). A 0.32-g (0.0015 mole) 
s a m p l e  of purine XIV was added to a solut ion of 0.89 g (0.0045 mole) of adamantoyl  chloride in 20 ml  of 
pyr idine,  and the solution was ref luxed fo r  5 h. It was then cooled, 5 ml  of wa te r  was added, and the mix -  
t u r e  was s t i r r e d  for  30 rain.  It  was then evapora t ed  to 5 ml,  and the res idue  was d isso lved  in ch lo ro fo rm.  
The c h l o r o f o r m  solution was ex t r ac t ed  with wa te r .  The ch lo ro fo rm solution was evapora ted ,  and the c r y s -  
ta l l ine  res idue  was washed  with e ther  and c rys t a l l i zed  f r o m  absolute ethanol.  The yield was 0.12 g. 

6 -Amino-9 - (1 ,3 -d i adaman ty l ca rbony loxy -2 -p ropy l )pu r ine  (XXIV). A 0 .31-g  (0.0012 mole) s ample  
of V was added with s t i r r i ng  to a solution of 0.89 g (0.0045 mole) of adamantoyl  chlor ide  in 15 ml  of pyr id -  
ine, a f t e r  which the mix tu re  was ref luxed for  10 h. Wate r  (5 ml) was then added, and the mix tu re  was a l -  
lowed to stand at r o o m  t e m p e r a t u r e  fo r  2 h. The resu l t ing  prec ip i ta te  was r emoved  by f i l t ra t ion,  washed 
with water ,  and c r y s t a l l i z e d  f r o m  absolu te  ethanol.  The yield was 0.77 g. 

Compounds XXIII, XXV, and XXVI were  s i m i l a r l y  obtained.  

6 - H y d r o x y - 9 - ( 1 - t r i t y l o x y - 3 - h y d r o x y - 2 - p r o p y t } p u r i n e  (XXXI). A suspension of 1.9 g (0.009 mole) of  
XIV and 3.9 g (0.014 mote) of t r iphenylch loromethane  in 50 ml  0f p'yridine was s t i r r e d  at room t e m p e r a t u r e  
for  8 h, a f t e r  which it was al lowed to s tand overnight .  The pyridine was evapora ted  to d ryness ,  20 ml  of 
ethanol was added to t h e  res idue ,  and the mix tu re  was poured into 500 ml  of wa te r .  The resul t ing p r e -  
c ipi ta te  was r e m o v e d  by f i l t ra t ion,  washed with water ,  vacuum dr ied  over  P20~, and t r e a t ed  with hot hep-  
tane  ( three  20 -ml  por t ions) .  The solvent  was  evapora ted ,  and the res idue  was c rys t a l l i zed  f r o m  acetone .  

The yield was 2.84 g. 

6_Hydrox-y-9- (1 ,3-d i t r i ty loxy-2-propyl )pur ine  (XXXIII)~ A suspens ion of 1.0 g (0.0048 mote) of XtV 
and 2.05 g (0.0074 mole) of  t r i pheny lch lo romethane  in 30 ml  of pyridine was ref luxed for  2 h, a f t e r  which 
the pyridine was evapora ted  to d rynes s ,  and 20 ml  of methanol  was added to the res idue .  The resu l t ing  
prec ip i ta te  was r em oved  by f i l t ra t ion,  washed with wate r ,  and vacuum dr ied  ove r  P2Os. The reac t ion  prod-  
uct was c ry s t a l l i z ed  f r o m  absolu te  ethanol .  
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Compounds XXVII-XXX and XXXII were  s imi la r ly  obtained. 

6-Hydroxy-9-(1 ,3-dLhydroxy-2-propyl)pur ine  Monophosphate (XXXVI). A 5-ml  sample of anhydrous 
pyridine was added to 15 ml of a standard solution of the pyridinium salt of f i -cyanoethyl  phosphate, and 
the mixture was evaporated to dryness  at 30 ~ This operation was repeated three t imes .  A 1-g  (0.0022 
mole) sample  of XXXI in 10 ml of pyridine was then added to the residue,  the mixture was vacuum e v a p -  
orated to dryness ,  and the residue was dissolved in 110 ml of anhydrous pyridine.  A solution of 2.71 g 
(0.0132 mole) of dicyelohexylcarbodiimide in 10 ml of anhydrous pyridine was added, and the mixture was 
held at room t empera tu re  for  3 days.  Water  (4 ml) was added to the reaction mixture,  and the aqueous 
mixture was allowed to stand for  1 h. The solvent was evaporated to dryness ,  the operation was repeated 
twice, 50 ml of 80% acetic acid was added, and the mixture was heated on a boi l ing-water  bath for 15 rain. 
The mixture  was evaporated to dryness  with the addition of two 20-ml portions of water .  A total of 150 
ml of 0.5 N LiOH solution was added, and the mixture was heated on a boil ing-water  bath for 1 h. The r e -  
sulting precipitate was removed  by fil tration, and the f i l t rate was passed through a Dowex-50 ion-exchange 
res in  in the H + form,  and the column was eluted with water .  T h e e l u a t e  was vacuum evaporated to 10 ml, 
and 80 ml of ethanol was added. The solution was cooled, and the result ing precipitate was removed by 
fi l trat ion to give 0.32 g (48%) of a product with mp 204-206 ~ and Rf 0.45. 

Compounds XXXIV, XXXV, and XXXVII [2] were  s imi la r ly  obtained. 

i. 

2. 

3. 

4. 
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