
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597286

Novel Acyclonucleosides. Part I. 2,3-Dihydroxy-1-Methoxypropyl-and 3-
Hydroxy-1-Methoxypropyl-Substituted Pyrimidines
Stuart Baileya; Colin T. Shanksa; Michael R. Harndena

a Beecham Pharmaceuticals, Research Division, Biosciences Research Centre, Great Burgh, Epsom,
Surrey, England

To cite this Article Bailey, Stuart , Shanks, Colin T. and Harnden, Michael R.(1985) 'Novel Acyclonucleosides. Part I. 2,3-
Dihydroxy-1-Methoxypropyl-and 3-Hydroxy-1-Methoxypropyl-Substituted Pyrimidines', Nucleosides, Nucleotides and
Nucleic Acids, 4: 5, 565 — 585
To link to this Article: DOI: 10.1080/07328318508081890
URL: http://dx.doi.org/10.1080/07328318508081890

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/07328318508081890
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES & NUCLEOTIDES, 4(5), 565-585 (1985) 

NOVEL 

ABSTRACT 

ACYCLCWCLEOSIDES. PART I. 2 , 3 - D I H Y D R O X Y - l - ~ O X Y P R 3 P ~ -  
AND 3-HYDROXY-l-MFII-IOXYPROPYL-SUBST~ PYRIMIDINES 

Stuar t  Bailey, Colin T. Shanks and Michael R. Harnden* 
Beecham P l m c e u t i c a l s ,  Research Division, 

Surrey KT18 5x0, England. 
Biosciences Research Centre, Great Burgh, Epm, 

Novel pyrimidine nucleoside analogues in  which the N-1 r i b s y l  
m i e t y  is replaced by a 2,3-dihydroxy-l-methoxyprop~l or 3-hydroxy-l- 
methoxypropyl s u k t i t u e n t  have been synthesized and tested for  an t iv i ra l  
act ivi ty .  

INTRowxrrIoN 

It is now wll established that purine nucleoside analogues in which 
the carbhydrate m i e t y  is replaced by an acyclic s u k t i t u e n t  can act as 
al ternat ive substrates for  and/or c m p t i t i v e  inhibi tors  of enzyms 

involved in nucleic acid synthesis, thus interfer ing with processes 
essent ia l  for  virus replication. 

For example, (S) -9- (2,3-dihydroxypropyl) adenine (DHPA) is an 
inhibitor of S-adenosyl-L-homxysteine hydrolase ' and inhib i t s  the 
replication of both DNA and ENA viruses. 
guanine (acyclovir) ,3 9- (dihydroxyisopropoxyrrethyl) guanine (DHEG) 4-7 

and 9- (3,4-dihydroxyhtyl) guanine (DHBG) are s u k t r a t e s  for herpes 
virus specified thymidine kinases and their triphosphates are inhibi tors  
of herpes virus DNA polymrases. 
consequently p t e n t  and highly select ive inhibitors of the replication 
of viruses of the herpes family. 

9- (2-Hydroxyethoxyrr~thyl) - 

The latter three ccanpounds are 

9 

In t h i s  publication r e  report the synthesis of a series of 
pyrimidine nucleoside analogues in which the carbhydrate  m i e t y  is 
replaced w i t h  a 2,3-dihydroxy-l -mthoxypropyl or 3-hydraxy-1 Irrethoxy- 
propyl suk t i tuen t .  
C(4')-O-C(l1)-C(2')~(3') portions of ribose and 2'-deoxyribse,  
respectively. 
analogues of pyrimidine nucleosides, O-' 
derivative t o  have ken desc r ikd  previously is 1-(3-hydroxy-l- 
methoxypop-1 -yl) -5-f luorouracil (Zc) which was included in a 
c m i c a t i o n  published whilst our manuscript was i n  preparation. 

These s u k t i t u e n t s  can k regarded as the 

Although others have reported syntheses of acyclic 
the only 1 lnethoxypropyl 
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566 BAILEY, SHANKS, AND HARNDEN 

RESULTS AND DISCUSSION 

1 - (2,3-Diacebxy-l -mthoxyprop-l -yl) - ( a - q  j rk ,9-,E) and 

l-(3-acetoxy-l-mthoxypropl-yl)pyrimidines ( ~ a - c , e , f , i , ~ )  were 
prepared, usually i n  a b u t  50% yield, by reaction of 2,3-diacetoxy-lrl 
-dimethoxypropane (La) and 1 , 3-diacetoxy-1 -nrthoxypropane (11) r 

respectively,with bis-O-trimethylsilyluracils (1 a-g, i-k, 8) and 
N ,~bis-trimethylsilyl-N-acetylcytosine (2) i n  anhydrous acetonitrile 
i n  the presence of stannic chloride, a W i f i c a t i o n  of the H i l b e r t  - 
Johnson reaction. 1- (2,3-Divaleryloxy-1 -mthoxyprop-1-yl) uracil (2) 
was obtained in 48% yield by reaction of bis-O-trimethylsilyluracil ( la)  
with 2,3-divaleryloxy-l,l-dimethoxypropane (5) under similar conditions. 
Acetyl groups were subsequently r m e d  from mst of the protected 
acyclic nucleoside analcques by treatment with m n i a  i n  aqueous 
methanol a t  25OC, affording the required 1 - (2,3-dihydroxy-l lrrethoxyprop 
1 -yl) - (?a-f , j ,lo) and 1 - (3-hydroxy-1 -mthoxyprop-1 -yl) uracils 
(14 a-c,e,f,i) i n  y i e lds  varying from 50-90% (Schenes 1-3). Under these 
conditions the 4-N-acetyl group w a s  also remed from t h e  cytosine 
derivatives (16 18) affording 1 - ( 2  , 3-dihydroxy-1 -n-ethoxyprop-1 -yl) - 
(2) and 1 - (3-hydroxy-1-mthoxyprop-1 -yl) cytosine (2) i n  a b u t  90% 

yield (Schem 4 ) .  

Upon reaction of l-(2,3-diacetoxy-l-mthoxypropl-yl)-5- 
t r i f luormthyluraci l  (sq) with m n i a  i n  aqueous m t h a n o l  the sole 
product obtained was 1 - ( 2  , 3-dihydroxy-1 -mthoxypropl -yl) -5-cyanouracil 
(5h ) ,  - isolated i n  48% yield.  
leaving group in di~plac-nt’~ and elimination 18’” reactions , direct  

d i s p l a c m t  of fluoride by m n i a  seems unlikely and a mre plausible 
mhanism for this  transformation involves i n i t i a l  attack of m n i a  a t  
C-6. 

Since fluoride ion is normally a poor 

O N  

I V 

< -2HF 

HCCH2CH& 
I I  
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567 ACYCLIC PYRIMIDINE NUCLEOSIDES 
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SCHEME 1 
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568 B A I L E Y ,  S H A N K S ,  AND HARNDEN 

YAc wHL>R + 

I 

I 
OMe 

Me,Si 0 AcOCH2CH2CHOMe(!!) 

0 

AcOCH,CHFH 
AcOCHzCH 1 F H  

OMe 

SflCI4 

Me,SiO 

- 1 a-c,e,f , i  

For Compounds 1,1_2&1_4 

R 

a H 

b CH, 

C F 

e Br 

f I 

i Not  

- 

ga-c ,e . f , i  13 

NHI I McOH I 

12 a-c,e,f,i 

SCHEME 3 

OAc HN,Ac 

AcOCHlCHzdHOMe(!!) 
MeXSiNAc 

SflCl4 

Me,Si 0 

15 

I 
AcOC H,C H,C H 

dMe 

I 
AcOC Hzy H$ H 

AcO OMe 

1-6 

AcOC H,C H$ H 
OMe 

19 

I 
HOCH,CH,CH 

HOCHICHzFH I 
OM0 OMe 
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ACYCLIC PYRIMIDINE NUCLEOSIDES 569 

Analgousconversions of the  CF' group i n  2-trifluormthylimidazoles 
t o  CN, C ( 0 R )  3' 0 2 H  and 0 2 R  have been reported and it was suggested tha t  
these involved diazafulvene i n t h i a t e s .  

3 

20 

The preparation of 1-(2,3-dihydroxy-lmethoxyprop-l-yl)-5- 
t r i f l u o r m t h y l u r a c i l  (29) and l-(2,3-dihydroxy-l-rrethoxypropl-yl) -5- 

n i t rourac i l (2 i )  was  achieved in  76% and 12.5% yield,  respectively, by an 
al ternat ive procedure involving reaction of 2,3-bis-(trimethylsilyloxy) 
-1 , 1 dimthoxypropane (zb) with the trirnethylsilylated pyrimidine ( lg , i) 
and subsequent r m v a l  of the p t r ime thy l s i ly l  groups under neutral  
aqueous conditions ( S c h m l ) .  1-(2,3-Dihydroxy-l-methoxyprop-l-y1)-5- 
ethynyluracil (zk) was obtained i n  23% yield by deacetylation of 
1- ( 2  , 3-diacetoxy-1 -rrethoxyprop-l -yl) -5-ethynyluracil (zk) using sodium 
methoxide in methanol a t  25OC. 

Under the reaction conditions employed, condensation of s-0- 
t r imthy l s i ly l -5 -n i t rou rac i l  (li) and N ,O-~-tr i rnethyls i lyl-N- 

acetylcytosine (2) with 1 ,3-diacetoxy-l mthoxypropane (11) afforded , 
not only the 1-N alkylated products si and 18, ht also the 
lr3-disubsti tuted pyrimidines 13 and 2 in 1 4 %  and 5% yield,  respectively 
(schems 3 and 4 ) .  

to a complex mixture, from which no sinqle product was isolable.  
Deacetylation of the lr3-disubsti tuted cytosine derivative 19 under these 
conditions was accompanied by suhstantial  loss of the 3-N-substituent and 
from t h i s  reaction 1,3-~-(3-hydroxy-l-rrethoxyprop-l-y1) cytosine (2) 
was isolated in 23% yield and the 1-N-mnosubstituted derivative 2 in 
66% yield. 

Reaction of 2 w i t h  amrpnia in  aqueous mthanol led 

The 'H and 13C nrnr spectra (Table 1 )  of the 1-(2,3-diacetoxy-l- 

methoxyprop-1 -yl) - ( a - g  , j , k ,?,E) and 1 - ( 2 , 3-dihydroxy-1 -mthoxyprop- 
I-y1)pyrimidines (2a-k,10,17) in  each case indicated the presence of the 
tm possible d i a s t e r e o i s m s .  

isorners and the fac t  tha t  they wre not always present i n  equal m u n t s  
is probably at t r ibutable  to differences in the i r  behaviour during the  
isolation procedures rather than t o  any s tereoselect ivi ty  during the 
i n i t i a l  condensation w i t h  the pyrimidine base. 
behaviour mre nost c lear ly  dermnstrated when 1-(2,3divaleryloxy-l- 
methoxyprcp-1 -yl) u rac i l  (7) was recrystal l ised frcm acetone-E-hexane and 
a single d i a s t e r e o i s m r  was isolated. 

All of the acyclonucleosides prepxed i n  this study (Sa-k,10,14a-c, 

N o  attempt was mde  to separate the 

Such differences i n  

e,f,i,17,20,21) were tes ted for  ac t iv i ty  aqainst representative RNA and 
DNA viruses i n  cell cultures. A t  concentrations up t o  100 pg/mL, none of 
them inhibjted the replication of influenza A (m/1/6P) virus of 
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570 B A I L E Y ,  SHANKS, A N D  HARNDEN 

c2 C I  i 5  C6 c-245 a 3 0  Ga l  M 2 M  5subre. 

151.6 163.2 ia i .6  141 .4 85.5 56.4 72.1) 62.3 
1. 151.0 163.1 ioa.8 141.1 85.1 51.8 71.3 61.9 

85.4 56.2 72.1 62.4 a3 12.1 151.7 109.2 136.9 
b 151.0 163.8 108.1 136.5 84.9 55.8 71.1 61.9 12.a 

125 6 85.9 56.5 71.8 62.2 150.3 157.7 1 ~ 0 . 1  
Ju - 229.Ytr - i3.3nr 

85.7 55.9 71.0 61.8 
52 - 149.5 156.5 139.6 12s.1 

JcF - 2 2 9 . m  JcO - 3 3 . X ~  

150.7 159.1 107.3 86.1 56.7 71.7 62.2 
1yI'4 86.0 26.1 71.1 61.7 F 150.0 159.0 106.4 

86.1 M.7 11.7 62.1 

86.0 56.1 11.2 61.7 
150.9 95.1) * 150.2 94.9 

145.7 85.9 56.6 71.7 62.1 151.3 69.3 
85.7 56.0 71.2 61.7 zf 130.6 16'.' 68.1 145.5 

150.9 57.2 62.3 
159.4 103.1 142.9 M.7 71.8 u3, 1u.a 

150.1 

130.7 160.2 1.8 67.4 37.0 61.0 mt:i4.4 

61.9 JCF - 2 6 a . a  56.6 'CCF - 31.4 HI 

ih isa.1 160.0 87.8 "9.5 87.0 56.5 'l.2 61.6 114.1 

83.5 37.1 56.4 53.6 14a 151.1 163.1 1112.3 140.0 

14b 151.1 163.7 m . 9  135.5 83.1 17.1 56.4 55.5 m3 12.0 

- 
- 
llc 149.7 157.1 140 4 124.4 84.1 36.8 56.1 55.7 

Jm - 25.9Wz 'c3 - 2i1.981 Jm - 33.3nz 
- 
~~~~ ~ 

14. isa.4 is9.a 96.4 139.7 84.3 36.9 56.3 55.8 - 
84.3 36.9 56.3 5S.8 141 150.7 x a . 3  69.9 144.3 - 

- 10 159.2 167.2 97.9 141.6 16.7 37.5 58.5 57.5 

a c.clmM Ln 'cD,'-po nd Aoud In dan(i.ld b M. 

parainfluenza type 1 (Sendai) virus  i n  Madin-Darby canbe kidney cells 
nor of herpes simplex type 1 (HFEM) virus in Vero (African qreen mnkey 
kidney) cells. A t  t h e  concentrations examined, none of t h e  campounds 
was toxic f o r  t h e  cell mnolayer.  
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ACYCLIC PYRIMIDINE NUCLEOSIDES 571 

EXPERIMENTAL 
Melting points  were determined usinq a Reichert Kofler apparatus 

and are uncorrected. 

Elmer 197 spec t rophotmter .  

V a r i a n  EM-360 6OMHz or EM-390 90 MHz spectrmter. 
recorded with a Bruker 20.15 MHz i n s t m t .  
determined using a V.G. 70-70 mass spectmter and, unless othereise  
stated, w e  performd at  70 e.v. and a source temperature of 200°C. 
C h r m t q r a p h y  was p e r f o m  on Merck 7736 60H s i l i c a  qel .  E l m n t a l  

analysis was car r ied  out on a Car10 E r b a  &el 11 06 analyzer. 
2,3-Diacetoxy-l,l-dimethoxypropane (2a) - 

glyceraldehyde dimethyl aceta121 (1.17 g ,  8.6 ml) i n  anhydrous 

pyridine (20 mL) a t  O°C. 

s t i r r e d  f o r  2h. It was then poured i n t o  iced water (150 mL) and the 
aqueous solution extracted with dichlorawthane ( 2  x 50 I&). The 

combined extracts were washed with 2 hydrcchloric acid (1 00 mL) , 
saturated sodium b i c a r b n a t e  solut ion ( 2  x 100 mL) and water (100 m ) ,  
and then dried (anhydrous magnesium sulphate) . m a p r a t i o n  of t h e  

solvent under reduced pressure afforded za (1.70 g ,  90%) as an o i l ;  
I R  

2.10 (s, 3H, CH3CO), 3.38 ( S ,  3H, CH3C), 3.42 (S, 3H, CH30), 3.95-4.50 

(m, 3H, CH20Ac and CH(arSe)2), 5.05-5.25 (m, lH, CHOAc); 

m/z 238 (MNH4+, 5 % ) ,  189 (M' - m3, 95%). 
2,3-Bis-trimethylsilyloxy-l, 1 -dimethoxypropane (zb) 

Infrared spectra  were recorded with a Perkin- 

'H NMR spectra  m e  recorded with a 

I3C NMR spectra were 

Mass spectra were 

Acetic anhydride (5.0 g ,  50 ml) was added to a solut ion of E- 

The mixture was allowed to  warn to 25OC and 

1 (film) 1745 ('24) an-'; H NMR (CDcl3) 6 2.05 (s, 3H, CH3CO), 

MS (AnTronia C I )  

A solut ion of g-glyceraldehyde dimethyl acetal (1.36 g, 10 m1) 
and N-tri.mthylsilylimidazole (5.6 g ,  40 ml) i n  anhydrous tetra- 
hydrofuran (50 I-&) was stirred a t  25OC for 16h. The solvent was 
e v a p r a t e d  under reduced pressure and the  residue extracted with 
anhydrous ether  (100 a). 
(30 I&), dried (anhydras  magnesium sulphate) and e v a p r a t e d ,  affordinq 

- 2b (2.80 g,  100%); 
9H, (CH3)3Si), 3.44 (s, 3H, CH30), 3.48 (s, 3H, CH30), 3.60 (m, 3H, 

CH2120siMe3 and CH(CMe) 2)  , 4.25 (m, lH, CHOSiMe3) ; MS m/z 249 (M' - W3, 

- 

The ether  solut ion was washed with water 

1 H NMR (W13) 6 0.08 (s, 9H, (CH3)3  S i ) ,  0.15 ( s ,  

1 1 % ) .  
1,3-Diacetoxy-l-methoxypropane (11) 

A solut ion of 1,3-dichloro-l~thoxypropane22 (13.6 q, 95 ml) and 
potassium acetate (18.6 g ,  190 ml) i n  a c e t o n i t r i l e  (400 mL) was stirred 
a t  25OC f o r  2h (solut ion A ) .  

95 ml) and 18-crown-6 (25 g, 95 ml) in acetonitrile (500 mL) was also 
A solut ion of potassium acetate  (9.3 g, 
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5 1  2 B A I L E Y ,  SHANKS, AND H A R N D E N  

stirred a t  2S0C f o r  2h (solut ion B) . 
and heated at r e f l w  temperature f o r  18h. 
and the  solvent evaporated under reduced pressure. 
dissolved in ether  (500 mL) and t he  solut ion washed with water 

( 3  x 500 mL) and dried (anhydrous maqnesium sulphate) .  R m v a l  of the 
solvent under reduced pressure afforded 11 (8.1 q, 45%) as a pale yellow 

l iquid;  'H NMR (CDCl3) 15 2.00 (m, 2H,  CH2CH) 2.05 ( s ,  3H, CH3cO) r 2.10 

Solution A was added to solut ion B 

The solut ion was then filtered 

The residue was 

( S r  3Hr CH3CO)r 3.40 (s, 3Hr CH30), 4.20 ( t ,  2Hr  J = 8HZr CH20) 5.80 (ti 
lH, J = 6H2,  CH). 

General Procedure f o r  Synthesis of l-(2,3-Diacetoxy-l~thoxyprOp-l-yl) 
u r a c i l s  (3a-3, j ,  k, 9) and l-(3-Acetoxy-l-methoxyprop-l-yl)uracils 
(12~1-c~ e,  f ,  i) 

A mixture of t h e  appropriate uracil (7 m l )  arid 1,1,1,3,3,3-hexa- 

methyldisilazane (30 mL) was heated at 16OoC f o r  20h in t h e  presence of 
a c a t a l y t i c  m u n t  of m n i u m  sulphate. 

pressure afforded t h e  2 , 4 - ~ U t r i m e t h y l s i l y l u a c i l  (la-q, i-k) as a 
m b i l e  o i l ,  which was  used without fu r the r  pu r i f i ca t ion .  

2,3-Diacetoxy-l ,l-dimethoxypropane ( a ,  1.52 g ,  7 ml) or 
lr3-diacetoxy-l-mthoxypropane (2, 1.46 g ,  7.7 ml) was added to a 
solution of the  2,4-b&+trimethylsilyluracil (7  m1) in  anhydrous 

a c c t o n i t r i l e  (50 mL) . The solut ion was  cooled to -78OC and, under 
nitrogen, s tannic  chlor ide (0.14 - 0.28 m1) added. The react ion 
mixture was maintained under nitrogen a t  -78OC f o r  an addi t ional  15 mins. 
and then a t  25OC for 20h. 10 mL 

under reduced pressure and saturated sodium b i c a r b n a t e  solut ion (50 mL) 

added. The aqueous s l u r r y  was extracted with chloroform (2 x 100 ITS,) and 
t h e  combined extracts dried (anhydrous magnesium sulphate) and the 
solvent evaporated under reduced pressure. 
prop-1 -yl) uracils were then chromatoqraphd on s i l i c a  g e l  , eluted with 

10-403 acetone i n  2-hexane, and t h e  required products (Za-q, j ,  k ,  2) 
rec rys t a l l i s ed  from acetone-G-hexane mivtures. 1-(3-Acetoxy-l-methoxy- 

prop-1-y1)uracils (Gay, e,  f , i) wre isolated pure either after 
chromatography on silica g e l ,  e luted with t h e  solvent specif ied,  or by 
r ec rys t a l l i s a t ion  of e i t h e r  t he  crude product or t h e  mater ia l  isolated 

after chromatography. 

1 - ( 2  , 3-Diacetoxy-1 lnethoxypropl -yl) u r a c i l  (2a) , isolated i n  40% y ie ld  r 
m.p. 151-152OC; I R  vmax (KBr) 1750 (ester C=O) , 1695 (amide C+)cm-': 

'H NMR (CDCl3) 6 2.00 (m, 6H, 2 x CH3CO) , 3.30 ( s ,  311, CI130), 4.00-4.55 

(m, 2H, CH20Ac),  5.20-5.45 (m, lH, C H O A c ) ,  5.60-5.85 (m, 2H, CHoMe and 
5-11), 7.30 (d,  0.4H, J = 8Hz, 6 -H) ,  7.34 (d,  0.6H, J = 8Hz, 6-H),  10.15 

m a p r a t i o n  under reduced 

The react ion mixture was reduced to 

1-(2,3-Diacetoxy-lmethoxy- 
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A C Y C L I C  P Y R I M I D I N E  N U C L E O S I D E S  5 7 3  

( b r . S r  1 H ,  NH); MS ( m n i a  C I )  m/z 318 (MNH4+r 100%) 

- Anal. Calcd. f o r  CI2Hl6N2O7 : C, 48.00; 

1 - ( 2  3-Diacetoxy-1 mthoxyprop-1 -yl) -5-mthyuracil  (Jb) , isolated i n  

64.5% y i e l d ,  m.p. 146-153OC; 
1695 and 1685 (amide C=O) an-'; 

301 (MH', 6 % ) .  

H ,  5.33; N ,  9.33 
FOUnd : Cr 47.99; Hp 5.04; N r  9.07% 

I R  v- (KBr) 3170 (NH) 1747 (ester C=O) 
1 
H NMR (CDcl3) 6 1.93 (m, 3H, 5cH3)  , 

2.07 ( S r  3Hr CH3cO)r 2-70 ( S r  3 H r  CH3CO)r 3.40 ( b r . S r  3H, CH3O)r 
4.10-4.40 (mr 2Hr  C H 2 0 F r ) r  5.15-5.50 (mr 1Hr CHOAc), 5.70 ( S r  0.45Hr 

CHOMe) r 5.80 ( S r  0.55Hr CHCMe) r 7.25 (m, l H r  6-H) r 9.50 ( b r . s r  IH, NH); 
MS m/z 314 (M+r  0.22%). 

- Anal. Calcd. for C,3H18N207 : Cr 49.68; 

1 - ( 2  3-Diacetoxy-I -methoxypropl -yl) -5-f l uo rourac i l  (Ac) , isolated i n  60% 

y i e l d ,  m.p. 132-134 C; 

H r  5.73; N, 8.91 
FOUnd : C r  49.36; H ,  5.66; N, 8.46% 

0 

1 
I R  w- (KBr) 1755 (ester C 4 ) ,  1725 and 1695 

(amide C*) an-'; 2-00 ( S r  3Hr 
CH3CO) r 3.25 ( S r  1 -5Hr CH30) r 3.30 ( S r  1.5Hr CH30) 3.95-4.40 (m, 2Hr  
CH2OAC)r 5.15-5.40 ( m r  1H, CH0AC)r 5.55-5.75 (mt 1Hr CHC&)r 7.80 (d, 

H NMR (CDcl3) 6 1.95 (S, 3Hr CH3CO) 

0.5Hr JH,F = 13HZr 6-H) r 7.87 (dr 0.5Hr J = 13HZr 6-H) r 11 -90 (bras, 
+ HrF 

l H r  NH); MS (AmrPnia C I )  m/z 336 (MNH4 39%).  

- Anal. Calcd. f o r  C12H15FN207 : C, 45.28; €1, 4.71; F, 5.97; N r  8-80 

l-(2,3-Diacetoxy-1-mthoxyprop-l-yl)-5-chlorouracil ( i d ) r  isolated in 56% 
y ie ld ,  m.p. 158-160°C; 

F o n d  : C; 45.39; H r  4-53; Fr 5-59;  N r  8.47% 

I R  vmax (KBr) 1760 and 1745 (ester C=O) , 1675 

(amide C=O) an-'; 'H NMR (CDCl3) 6 2.07 ( S ,  3Hr CH3CO) r 2.12 ( S r  3Hr 

CH3CO) , 3.40 ( S ,  1.8Hr CH30), 3.44 ( S r  1.2Hf CH30), 4.15-4.55 (m, 2Hr 

CH20Ac), 5.20-5.55 (m, l H r  CHOW), 5.65-5.85 (mr l H r  CHCMe), 7.80 ( S ,  

0.6Hr 6-H) 8.00 (s, 0.4Hr 6-H) 11.90 (br.s, IH, NH); MS (Amronia C I )  

m/z 352 (MNH4+, 26%), 335 (MH', 7 % ) .  
Anal. Calcd. f o r  Cl2Hl5CIN2O7 : C,  43.04; H ,  4.48; C 1 ,  10.61: N ,  8.37 

l-(2,3-Diacetoxy-l-~thoxypropl-yl)-5-brmuracil Qe)? isolated in 49% 

y i e l d ,  m.p. 159-161 C;  

- 
Found : C, 43.43; H I  4.65; C 1 ,  10.63; N, 8.64% 

0 I R  vmax (KBr) 1765 and 1745 (ester C=O)r  1683 
(amide C l o )  an-'; 'H NMR (CDCl3) 6 2.05 ( s r  3H, CH3CO), 2.08 ( S r  3Hr 

CH3CO), 3.38 ( s r  1.2Hr CH30), 3.42 ( s r  1.8Hr CH30), 4.00-4.65 (m, 2Hr 
CH20Ac), 5.10-5.40 (m, lHr CHOW), 5.65-5.90 (m, lHr CHCMe), 7.64 (s ,  

(M+r  0.22%). 

Anal. Calcd. for C H BrN2O7 : C ,  37.99; H I  3.95; B r r  21.10; N ,  7.38 - 12 15 

0.4Hr 6-H) r 7.68 ( S I  0.6Hr 6-H) 9.50 (br.~, 1 H r  NH); MS m / Z  378/380 

Found : C, 37.81; H r  3.85; B r r  21.20; N r  7.37% 
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574 B A I L E Y ,  S H A N K S ,  AND HARNDEN 

1 - ( 2 , 3-Diacetoxy-1 -methoxyprop-l -yl) -5-iodouracil ( i f )  , isolated in 49% 

y ie ld ,  m.p. 152-160°C; I R  v- (KBr) 1756 and 1740 (ester C 4 )  r 1666 

(amide C=O) 

(s, 1.2H,  CH30), 3.45 (S, 1.8H, CH30), 4.00-4.75 (m, 2H, CH20P") 

5.10-5.55 (m, l H ,  CHOW), 5.80-5.95 (m, lH, CHCMe), 7.77 ( s ,  0.4H, 6-H)r 

'H NMR (CDcl3) 6 2.10 ( b r a s ,  6Hr 2 x CH3CO) 3.41 

7.82 ( s ,  0.6Hq 6-H), 9.67 (br.S, 1Hr NH); MS m / Z  426 (M', 0.278). 
m A  Calcd. f o r  C12H151N207 : C r  33.80; H,  3.52; I ,  29.81; N, 6.57 

Found : Cr 33.80; H I  3.28; I, 30.05; N, 6.56% 

l-(2,3-Diacetoxy-l-methoxyprop-l-yl)-5-tr~fluor~thylurac~l (ig), 
isolated i n  65% y i e l d ,  m.p. 129-134OC; 

1690 (amide C=O) an-'; 

I R  v- (KBr) 1730 (ester C=O) , 
'H NMR (CDcl3) 6 2.07 ( s ,  6H, 2 x CH3CO) , 

3.40 ( s ,  1.55Ht CH30) 3.43 (S, 1.45H, CH30) 3.90-4.65 (m, 2H, CH20W) 
5.10-5.50 (m, 1H, CHOW), 5.81 (m, 1Hr CHCMe), 7.65-8.00 (m, 1 H r  6-H), 
11.70 (kK.S, 1 H r  NH) ; MS m / Z  337 (M+-CCH3, 1.4%) 

- A n d .  Calcd. f o r  CI3Hl5F3N2O7 : C,  42.39; 

1 - ( 2  , 3-Diacetoxy-1 -rwthoxypropl -yl) -5-n i t rourac i l  (2i) , isolated in 24% 
y i e l d ,  m.p. 131-140°C; 

1525 and 1340 (N=O) cm-l; 

H,  4.07; N r  7.60 
Found : C r  42.50; H ,  3.68; N, 7.77% 

I R  vW (KBr) 1738 (ester C 4 ) ,  1720 (amide C=O), 

'H NMR [(CD3)2SOl 6 2.06 (br.s, 6H, 2 x CH3CO) , 
3.46 (s, 0.6Hr C H 3 0 ) r  3.50 ( S r  0.4H, CH3O)r 

5.25-5.60 (m, IH, CHOW), 5.85-6.10 (m, l H ,  

8.85 ( S r  0.6Hr 6-H)r 12.40 (bras, lH, NH); 

( ~ 4 + r  7%) - 
Anal. - Calcd. f o r  Cl2HI5N3O9 : C ,  41.73; H,  

Found : C, 41.88; H,  

4.05-4.75 (m, 2H, CH20Ac) , 

MS (Tmmnia C I )  m / z  363 
CHcMe) r 8.74 ( s ,  0.4Hr 6-H) r 

4.34; N ,  12.17 

4-34: Nr 11.89% 

1 - ( 2  , 3-Diacetoxy-1-methoxyprop-1 -yl)  - 5 v i n y l u r a c i l  (2j ) , isolated i n  53% 
y i e l d ,  m.p. 192OC (decamp.); I R  v- (KBr) 1745 (ester C=O) , 1685 

(amide 0) m-'; 'H NMR [(CD3)2SOl 6 1.98 ( S r  3Hr M3CO), 2.25 ( s ,  3Hr 

C H 3 o ) r  3.30 ( S r  2.45Hr C H 3 0 ) r  3.34 ( S r  0.55Hr CH30),  3.95-4.50 (In, 2H, 
CHJOAc), 5.10-5.50 (m, 2H, CHOAc and CH=CH2), 5.75 (m, l H ,  CHoMe), 

5.80-6.20 (m, 1 H r  C H = p l Z ) r  6.30-6.70 (m, l H ,  g = C H 2 ) ,  7.60 (S, 0.18Yr 6-H)r 

7.75 (S, 0.82Hr 6-H) r 11.45 (bras, l H ,  NH); MS m / ~  326 (M', 1 % ) .  
- Anal. Calcd. for C14H18N207 : C, 51,53; 

l-(2,3-Diacetoxy-l~thoxyprop-l-yl)-5-ethynylur~il (zk) , isolated i n  
54% y i e l d ,  m.p. 188OC (decamp.); 

(ester C=O),  1705 and 1673 (amide C=O) cm , 
(m, 6H, 2 x CH3CO) , 3.30 (m, 4Hr CH30 and G C H )  r 4.00-4.50 (m, 2Hr CH20Ar) , 
5.10-5.50 (m, IH, CHOAC), 5.65-5.80 (m, lH, CHme), 7.75 ( s ,  n.6Hr 6-H), 

H ,  5.52; N ,  8.58 

Found : C ,  51.59; H ,  5.70; N ,  8.38% 

IR v (KBr) 3257 (CECH) , 1745 
--I. 'H NMR [ (CD3) SO] 6 2.00 

7.95 ( S ,  0-4Hr 6-H) 11 a45 (br.S, 1Hr  NH) ; MS m / Z  324 (M'r 3%) r 293 (Mi-'XH31 5 % ) .  
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ACYCLIC PYRIMIDINE NUCLEOSIDES 575 

Anal. Calcd. for C14H16N207 : C, 51.85; 

1 - (2,3-Diacetoxy-l -rethoxyprop. l-yl)-6-azauracil (?), isolated in 42% 
yield, as a glass; IR v- (CHC13) 1730 (ester C=O), 1693 (amide C=O) 
un ; 'H NMR (CDC13) 6 2.05 ( s ,  3H, CH3CO), 2.15 ( s ,  3H, CH3CO), 3.45 
(br.s, 3H, CH30), 4.05-4.80 (m, 2H, CH20Ac), 5.20-5.75 (m, lH, CHOAc), 

5.80 (br.s, 0.4H, CHCMe), 5.93 (h.s, 0.6H, CHW), 7.50 (hu.s, lH, 5-H), 
10.25 (br.s, lH, NH); MS (Armenia CI) m/z 319 (MNH4+, 92%), 302 (MH', 

7%, 270 (MH+-CH40, 100%). 
anal. Calcd. for C11H15N307 : C, 43.85; 

I - (3-Acetoxy-1 lllethoxypx-0~- 1-yl.)uracil @a), isolated in 58% yield after 
:hrmatography (eluting solvent chloroformmethanol, 50: 1 ) and 
-ecrystallisation frm chloroformsyclohexane, m.p. 116-1 17OC; IR vmax 
Nujol) 3150 (NH), 1735 (ester C=O), 1700 and 1670 (amide C=O) an-'; 
H NMR (CDcl3) 6 2.05 ( s ,  3H, CH3cO), 2.10 (m, 2 H ,  CH2CH), 3.34 ( s ,  3H, 

d, lH, J = 3Hz, CH) , 7.30 (d, lH, J = 8Hz, 6-H) , 9.70 (hr.s, lH, NH) ; 
Is m/z 242 (M', 0.19%). 
n&. Calcd. for C10H14N205 : C, 49.58; 

-(3-Acetoxy-l-methoxypropl-yl)-5-methyluracil (sb), isolated in 64% 
ield after recrystallisation from chloroform-2-hexane, m.p. 133-134OC; 

(Nujol) 3170 (NH), 1730 (ester C=O), 1710 and 1660 (amide C4) 

H, 4.93; N, 8.64 
Found : C, 51.50; H, 4.90; N, 8.53% 

-1 

H, 4.98; N, 13.95 
Found : C, 43.74; H, 5.25; N, 13.73% 

H30), 4.17 (t, 2H, J = 6Hz, CH20Ac), 5.67. ( A ,  lH, J = ~Hz, 5-H), 5.86 

H, 5.83; N, 11.56 
Found : C, 49.49; H, 5.93; N, 11.27% 

"-#ax 
rn ; 

m, 2H, CH2CH), 3.31 ( s ,  3H, CH30), 4.14 (t, 2H, J = 6Hz, CH20Ac), 
.73 (t, lH, J = 6Hz, CH), 7.12 ( s ,  lH, 6-H), 9.65 (hr.s, lH, NH); 
3 m/z 256 (M', 3%). 
g. Calcd. for C11H16N205 : C, 51.56; 

- (3-~cetoxy-l-rethoxypropl-y1) -3-fluorouracil (12~) , isolated in 47% 
ield after chrmatqraphy (eluting solvent ethyl acetate-thanol, 50:l) 
Id recrystallisation from acetone-2-hexane, m.p. 123-1 25OC; 
Jujol) 3160 (NH), 1740 (ester C=O), 1720, 1700 and 1660 (amide C=O) an-', 
I NMR (CDCl3) 6 2.08 ( s ,  3H, CH3CO), 2.10 (m, 2H, CX2CH), 3.40 (s, 3H, 
130), 4.18 (t, 23, J = 6Hz, CH20Ac), 5.76 (t, lH, J = 6Hz, CH), 7.40 
I ,  lH, J = 6H2, 6-H), 10.07 (br.~, lH, NH). 
i s .  Calcd. for C10H13FN205 : C, 46.15; 

H NMR (CDC13) 6 1.94 (s, 3H, 5a3), 2.02 (s, 3H, CH3cO), 2.06 

H, 6.29; N, 10.93 
Found : C, 51.15; H, 5.97; N, 10.75% 

IR v- 

H ,F 
H, 5.04; N, 10.77 

Found : C, 45.93; H, 5.10; N, 10.71% 
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5 7 6  B A I L E Y ,  SHANKS, AND HARNDEN 

1 - (3-~cetoxy-i  roethoxyprop-1 -yl) -5-brorwuracil ( c e )  , isolated in 44% 
y i e l d  after r e c r y s t a l l i s a t i o n  from chlorofom-cyclohexane, m.F. 179-180°C; 

I R  urn (Nujol) 3160 (NH), 1740 (ester C=O), 1720 and 1680 (amide C=O) 

cm-'; 'H NMR (cCCl3) 6 2.05 ( S )  3Hp CH3CD) r 2.10 (m, 2H, E2CH) 3.37 

(s, 3Hr CH30)r 4.17 (t ,  2Hr J = 6H2, C H 2 G A c ) r  5.71 ( t r  l H ,  J = ~ H z ,  CH), 

7.62 ( S ,  l H ,  6-H) I 9.60 (br.S, lHi NH): 

- Anal. Calcd. for Cl0Hl3BrN2O5 : C, 37.40; H i  4.08; B r ,  24.88; N ,  8.72 

1 - (3-Acetoxy-1 methoxyprop-1 -yl)  -5-icxk~uracil (Ef) , isolated i n  48% 

y i e l d  a f t e r  c h r m t o g r a p h y  ( e lu t ing  so lven t  chloroform-rrethaml, 50 : l )  
and r e c r y s t a l l i s a t i o n  from chloroform-cyclohexane, m.p. 195-197OC; 

I R  (Nujol) 3150 (NH), 1740 (ester G O ) ,  1720 and 1670 (amide C=O) 

MS 1142 320/322 (M', 0 . 2%) .  

Found : C,  37.63; H ,  4.23; B r ,  25.01; N ,  8.62% 

'H NMR [(CD3)2SOl 6 1.98 ( S ,  3H, CI13CO)r 2.13 (m, 2H, E2CH), 

3.23 ( S ,  3H, CH30) r 4.02 (ti 2 H r  J = 6H2, CH20PC), 5.55 (t ,  lH, J = 6H2, 

CH), 7.96 ( s ,  lH, 6-H), 11.74 (br.~, lH, NH); 
- Anal. Calcd. for Cl0IIl3IN2O5 : C ,  32.63; H ,  3.56; I ,  34.47; N ,  7.61 

MS m/z 368 (M', 2 .5%) .  

Found : C i  32-63; H r  3.86; I ,  34.24; N ,  7.39% 
Alkylation of 2 , 4 - ~ + t r ~ t h y l s i l y l - 5 - n i t r o u r a c i l  (li) under the 

condi t ions  descriki i n  the genera l  procedure a f f o r d d  tw products ,  
which =re separa ted  by chromatography on si l ica gel, e l u t e d  wi th  

c h l o r o f o m m t h a n o l ,  20:1, and i d e n t i f i e d  as: 
l-(3-Acetoxy-l-mthoxypropl-yl)-5-nitrouracil (ci), isolated in 18% 
y i e l d  a f t e r  r e c r y s t a l l i s a t i o n  from c h l o r o f o m y c l o h e x a n e ,  m.p. 130-1 32OC; 

I R  umax (Nujol) 3150 (NH), 1740 (ester C=O), 1720 and 1690 (amide C=O) 

c m  ; 6 2.05 ( S r  3H, CH3cO) r 2.14 (m, 2H,  CH2CH), 3.46 

8.80 ( s ,  lH, 6-H), 9.44 (br.s, lH, NH); MS (ArmPnia C I )  m/z 305 (MNH4+, 

26%). 

- Anal. Calcd. f o r  Cl0Hl3N3O7 : C,  41.82; 

and 1 3-Bis- (3-acetoxy-1 -methoxypropl-yl) -5-n i t rourac i l  (2) , isolated 
in 14% y i e l d  as an o i l ;  
I R  V- (Nujol) 1740 (ester C=O), 1700 and 1640 (amide C=O) an-'; 

-1 1 
H NMR (CDcl3) 

( S r  3H, CH30), 4.20 (ti 2Hi J = 6H2, CH20Ac) 5.74 (t, lH, J = 6HZ, C H ) ,  

H,  4.56; N ,  14.63 

Found : C, 41.67; H ,  4.20; N ,  14.46% 

'H NMR (El3) 6 2.02 ( s ,  6Hr 2 X CH3CO), 2.07 (m, 2 H r  CX2CH), 2.46 

(mi 2Hi M2CH)r 3.35 ( s ,  3H, CH70), 3.40 ( s ,  3H, CH30), 4.15 (m, 4 H r  

(s, lH, 6-H); MS (Ammnia C I )  m/z 435 (MNH4+r 38%).  

- Anal. Calcd. f o r  C16H23N3010 : C r  46.04; 

2 x CH20Ac), 5.73 (t ,  1H, J = 6H2, CII) 6.06 (t, 1Hr J = 6H2, CH) r 8.67 

H ,  5.55; N r  10.07 

Found : Cr 46.07; H,  5.49; N r  9.92% 
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2,3-Divaleryloxy-l 1 -dhethoqqropm.e (a) 
Valeryl chlor ide (12.1 g ,  100 ml) was added to a solut ion of 

DL-glycera1dehyd.e d i m t h y l  acetal (5.44 g, 40 ml) i n  anhydrous pyridine 

(40 mL) a t  O°C. The mixture was  allowed tc w a r n  to 25OC and then stirred 
for 2h. It  was then poured i n t o  iced water (200 mt) and the aqueous 

solution extracted with chloroform ( 2  x 150 mL) .  

=re washed with 5; hydrochloric acid ( 2  x 150 m L ) ,  sa turated sodium 

b i c a r b n a t e  solut ion ( 2  x 200 mT,) and water (100 mL) and then dried 

(anhydrous magnesium sulphate) . 
evaporation of t h e  solvent under reduced Fressure was chromatographed on 

silica g e l ,  e luted with 10-20% acetone i n  2-hexane, affording 6 (10.96 g ,  
90%) a s  an o i l ;  I R  V- ( f i lm) 1743 ( C 4 )  an-'; 'H NMR (CDcl3) 

I 

The combined extracts 

The crude product obtained upon 

6 0.60-2.00 (m, 1 4 H r  2 X CH3(CH2)2)r 2.15-2.60 (m, 4 H ,  2 x CH2CO), 3.44 

( S r  3 H r  CH3O)r 3.48 ( S r  3Hr CH O ) ,  3.95-4.70 (m, 3Hr CH(CMe) and CH O ) ,  3 2 2 
5.25 (m, lH, CHO). 

Reaction of 2,4-~+trh?thylsilyluracil (20 ml) w i t h  
2 , 3-divaleryloxy-1,l -dimthorypropane (6.1 g , 20 rmml) under conditions 

iden t i ca l  to  those described i n  t h e  a b e  qeneral  procedure afforded 

137-141OC; 

'H NMR (CDcl3) 6 0.40-1.85 (m, 1 4 H r  2 X CH3(CH2)2) r 1.90-2.50 (m, 4H, 

1-(2,3-divalery_loxy-llllethoxypropl-yl)uracil (1) in a 48% y ie ld ,  m.p. 
I R  V- (KBr) 1737 (ester C=O) , 1684 (a!ni.de C 4 )  an-': 

2 x CH2CO) r 3.30 ( b r . S r  3Hr CH30) r 3.80-4.60 (m, 2Hr CH20) 4.99-5.40 
(m, 1Hr CHO), 5.50-6.05 (m, 2H, CHCBle and 5-H)r 7.23 (d, 0.33Hr J = 8Hz, 

6-H),  7.28 (d, 0.66H, J = 8Hz, 6-H) ,  10.15 (?x .s ,  IH,  NH); MS (ArmPnia 
C I )  m/z 402 (W4', 80%). 

Fractional c r y s t a l l i s a t i o n  of this mixture of i s m s  from acetone- 

- n-hexane afforded the major d i a s t e r e o i s m  i n  20% yield;  'H NMR (CDcl3) 
6 0.63-1.95 (m, 14H, 2 X CH3(CH2I2) , 2.00-2.50 (m, 4H, 2 X CH2CO) r 3.38 

( s ,  3H, CH30), 4.20 (m, 2H, CH20), 5.28 (m, lH, CHO), 5.75 (m, 2H, CHW 

and 5-H) , 7.35 (d,  l H ,  J = 8 H Z r  6 -H) ,  9.30 (br .s ,  lH, NH). 
MA. Calcd. for C18H28N20, : Cr 56.25: H, 7.29; N ,  7.29 

General Procedure f o r  Synthesis of 1-(2,3-Dihydroxy-l-n-ethoxyprcp-l-yl) 
uracils (5a-f , h,  j, 10) and l-(3-Hydroxy-l~thcxyprop-l-yl)uracils 
(xa-c, e, f ,  i) 

j ,  k) (9 m l )  and 0.88 m n i a  (80 mL) in mthano l  (20 mL) was  s t i r r e d  
a t  25OC f o r  16h. The solvent was evaporated under reduced pressure and 

acetamide r m v e d  by sublimation ( 80°C, 1 mn Hg) . 1- ( 2  , 3-Dihydroxy-l- 
mthoxyprop l -y l )u rac i l s  were chromatographed on silica g e l ,  e luted with 

Found : C r  56-28: H,  7.04; N ,  7.23% 

A solution of t h e  l-(2,3-diacetoxy-l~thoxypropl-yl)uracil (3a-gr - 
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B A I L E Y ,  SHANKS, AND HARNDEN 578 

25-50% acetone in n-hexane, and the requi red  products (?a-f, h, j ,  lo; 
r e c r y s t a l l i s e d  from a mixture of mthanol-acetone-n-hexane (1:5:4). 
1 - ( 3-Hydroxy-1 me thoxyprop l  -yl) uracils ( 2 6 -  , e , f r i) =re obtained by 
r e c r y s t a l l i s a t i o n  of t h e  crude reaction product from t h e  solvent spec i f i ed .  

1-(2,3-Gihydr~~-l-~thoxypropl-yl)uracil ( 5 a ) ,  - i s o l a t d  i n  51% y i e l d ,  

m.p. 134-142OC; I R  vmx (KBr) 3340(Cf-l), 1680 (C=O) an-'; 

- 

'11 NMR [ (CD3) 2sO] 
6 3.10-3.80 (m,  G H ,  CH3Or C H 2 0 r  CHO) r 4.70 (br.s, l H ,  CH2E), 5.10 

(br.s, 1 H r  CHO!) r 5.40-5.75 (m, 2Hr  CHOMe and 5-H) 7.55 (dr 0.66Hr 

J = 8Hz, 6-H) r 7.60 (dr 0.34Hr J = 8Hz, 6-H) , 11.16 (br.s, l H ,  NH); MS 

m / Z  216 (M+r 7.5%). 

- Anal. Calcd. f o r  C8HI2N2O5 : C ,  44.44; 

I-(2,3-~ihy~roxy-l-~tho~~rop-l-yl)-5-n~thyluracil (sb), isolated in 76% 

y i e l d ,  m.p. 147-155OC; 

H ,  5.55; N ,  12.96 
Found : C, 43.99; H,  5.66; N ,  12.90% 

I R  urnax (KRr) 3250 (OH) , 1725 and 1665 (C4) m-'; 
'H NMR [(cO3)2SOI 6 1.82 ( S ,  3Hr ' 3 3 )  3.22 ( S r  1.2IIr C'H30) p 3.27 ( S r  1.8Hr 
C d 3 0 ) r  3.30-3.80 (3Hr m, CHO and CHSO), 4.70 (br.S, lH, CH2Oz)r  5.10 (br.~, 
1 H r  cHOE)r 5.45-5.65 (m, 1 H r  CHCMe), 7.50 ( s ,  1H, 6-H), 11.20 (br.s, lH, 

NH) ; 
- Anal. Calcd. f o r  CgH14N205 : C, 46.95; 

1- (2 ,  3-Dihydroxy-l1rrethoxyprop-l-yl)-5-fluorouracil (Zc) , isolated in 
53% y ie ld ,  m.p. 155-161 C; I R  vmax (KBr) 3350 (OH),  1710 and 1664 
( C 4 )  an-'; 'H NMR [(CD3)2SOl 6 3.30 ( s ,  1.5H, CH30) , 3.34 (s ,  1.5H, 

and CHE) , 5.50-5.80 (in, lH, CHoMe) , 7.82 (d, 0.511, J = lOHz ,  6-H), 

7.90 (d ,  0.5Hr J = lOHz, 6-H) , 10.90 (br.~, 1H, NH); MS M/Z 234 
(M', 7%). 
- Anal. Calcd. f o r  C8H11FN205:C, 41.02; H r  4.70; N ,  11.96 

1- ( 2  , 3-Dihydroxy-lroethoxypropl-yl) -5-chlorouracil (5d) , isolated i n  

56% yic ld ,  m.p. 180-184 C;  I R  umax (KRr) 3455 (OH) , 1710 and 1680 
(Fa)  an-'; 'H NMR [(CD3)2SO] 6 3.10-4.00 (m, 6H, CH30, CH20 and CHO), 

4.78 (br.s, l H ,  CH20H_), 5.15 (br.s, l H ,  CHO:), 5.40-5.60 (m, l H ,  CHCMe), 

m / z  250 (M', 8%).  

Anal. Calcd. for C H 

MS m/z 230 (M+, 15.5%). 

H,  6.08; N ,  12.17 
Founc1 : C ,  46.80; H ,  5.93; N ,  12.25% 

0 

CX30), 3.55-4.00 (m, 3H, CH20 and CHO), 4.90 ( h r . S r  211, CH20H_ 

H rF 

HrF 

Found : C, 40.99; H r  4.59; N ,  11.90% 

0 

7.76 ( s ,  0.5Hr 6-H)r 7.92 ( s ,  0.5Hr 6-H)p 11.80 (br.S, IfIr NH); MS 

C1N205 : C, 38.32; H,  4.39; C1, 14.17; N, 11.17 8 11 - 
Found : C, 38.14; HI 4.57; C1, 14.21; TJr 11.06% 

l-(2,3-Dihydroxy-l-methoxypropl-yl)-5-brcn?~~uracil ( e )  , isolated i n  

74.5% y ie ld ,  m.p. 195-202 C; I R  v- (KBr) 3400 (OH),  1730 and 1682 

( C d )  cm-'; 'H NMR [ (CD3)2SO] 6 3.10-3.90 (m, 6H, c3130, CH20 and CHO) , 
0 
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ACYCLIC PYRIMIDINE NUCLEOSIDES 579 

4.70 (br.s, 1H, CH20H_), 5.15 (hr.s, lH, CHOH), - 5.40-5.60 (m, lH, CHme), 

m/z 294 (M', 4%). 
- Anal. Calcd. for C8H11BrN205 : C, 32.54; H, 3.72; N, 9.49 

1-(2,3-Dihydroxy-l~~th0xypr0p-l-yl)-5-i~ouracil (sf), isolated in 
66% yield, m.p. 201-207 C (decomp.); IR w- (KBr) 3365 (OH), 1715 and 
1665 (C=O) an-'; 'H NMF? [(CD3)2S01 6 3.20-3.90 (m, 6H, CH30, CH20 and 
CHO), 4.75 (br.s, lH, CH20fl), 5.15 (br.s, lH, CIIOH), - 5.40-5.60 (m, lH, 
CHmle), 7.92 (s, 0.4H, 6-H), 7.97 (s, 0.6H, 6-H), 11.60 (h.s, lH, NH); 
MS m/z 342 (M', 21%). 
- Anal. Calcd. for C8H1,1N205 : C, 28.07; H, 3.21; N, 8.18; I, 37.13 

1 - (2,3-Dihydxoxy-l -methowrop-l -yl) -5-vinyluracil (9J ) , isolated in 
63% yield, m.p. 242OC (decomp.); IR w- (KBr) 3465 (OH), 1685 (C=O) 
cm '; 'H IWR [ (CD3)2SO] 6 2.90-3.85 (m, 6I1, CH30, CIIzO and CHO), 
4.40-4.80 (m, 2H, 2 x O H ) ,  4.90-5.20 (m, lH, CH=C€I2), 5.40-5.60 (m, 
lH, CHOYe), 5.75-6.15 (m, lH, CH=CFT2), 6.30-6.60 (m, lH, E=C'H2), 
7.65 ( s ,  0.34H, 6-H), 7.72 ( S ,  0.66H, 6-H), 11.33 (lX.S, 1H, NH); 
MS m / z  242 (M', 9%). - Anal. Calcd. for C10H14N205.0.5H20 : C, 47.80; H, 5.97; N, 11.15 

1-(2,3-Dihydroxy-l-~thoxyprop-l-yl)-6-azauracil (lo), isolated in 
76% yield, m.p. 133-136 C; I R  wW (KBr) 3510 ( O H ) ,  1710 (C=O) an-' ; 
'H NMR [(CD3)2SO] 6 3.26 (s, 1.2H, CH30), 3.30 (s, 1.8H, a30), 
3.40-4.00 (m, 3H, CH20 and CHO), 4.50 (br.s, lH, CH20z), 4.70-5.20 
(m, lH, CHE), 5.30-5.70 (m, lH, C H W ) ,  7.52 ( s ,  0.4H, 6-H), 7.58 
(s, 0.6H, 6-H), 12.10 (br.s, lH, NH); MS (ArmPnia CI) m/z 235 (MNH4 , 
loo%), 218 (MH', 41%). 
- Anal. Calcd. for C7H11N305 : C, 38.70; H, 5.06; N, 19.35 

l-(3-Hydroxylmethoxyprop.l-y~)uracil (ca) , isolated in 63% yield 
after recrystallisation from chlorofomcyclohexane, m.p. 126-1 27OC; 
IR vmax (Nujol) 3340 ( O H ) ,  3170 (MI) ,  1680 (C=O) an 
(CD3)2S01 
3.64 ( m, 2H, J = 6Hz, CH20), 5.74 (d, lH, J = 8Hz, 5-H), 5.78 (t, 
lH, J = 6Hz, CH), 7.35 (d, lH, J = 8Hz, 6-H), 8.77 (br.s, lH, NH); 
MS m/z 200 (M', 4%). 
- Anal. Calcd. for C8H12N204 : C, 48.00; H, 6.04; N, 13.99 

7.82 ( s ,  0.38Ht 6-H), 7.97 (S, 0.62H, 6-H), 11.75 (br.~, 1H, NH); MS 

Fbund : C, 32.75; H, 3.65; N, 9.55% 

0 

Found : C, 28.29; H, 2.83; N, 8.12; I, 36.92% 

I 

Found : C, 48.23; H, 6.20; N, 11.01% 

0 

+ 

Found : C, 38.43; H, 4.77; N, 18.98% 

-1 1 
; H NMR [CDcl3- 

61.94 (m, 2H, E2CH), 3.30 (s, 3H, CH30), 3.60 (m, lH, O H ) ,  

Found : C, 48.06; H, 6.16; N, 14.07% 
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BAILEY, SHANKS, AND HARNDEN 580 

1 - ( 3-Hydroxy- l-methoxypropl-yl) -5-n-ethyluracil (Eb) , isolated in 
81% yield after recrystallisation from chlorofomyclohexane, m.p. 
141-142OC; IR 
an-'; 'H NMR (CD3)2SO] 6 1.82 ( s ,  3H, 5-CH3), 1.90 (m, 2H, CH2CH), 
3.20 ( s ,  3H, CH30), 3.45 (m, 2H, J = 6Hz, CH20), 4.58 (t, lH, J = 5HZ, 
OH), 5.65 [t, IH, J = ~Hz, CH), 7.44 (s, lH, 6-H), 11.26 (lx.~, lH, 
MI); MS m/Z 214 (M', 7.5%), 196 (M'- H20,  2.5%). 
Anal. Calcd. €or CgH14N204 : C, 50.46; H, 6.59; N, 13.08 

1 - ( 3-Hydroxy- 1-me~xyprop-l-yl)-5-fluorouracil (Xc), isolated in 
88% yield after recrystallisation from chlorofomyclohexane, m.p. 
131-133 C; I R  'J- (Nujol) 3420 (OH), 3150 (NH), 1710 and 1660 (0); 
'H NMR [(CD3)2SO] 6 1.90 (m, ZH, CH2CH), 3.21 ( s ,  3H, CH30), 3.45 (m, 
2H, J = 6Hz, CH20), 4.48 (m, lH, O H ) ,  5.63 (t, lH, J = 6H2, CH), 
7.90 (d, IH, J = ~Hz, 6-H), 11.76 (br.~, lH, NH) ; MS m/z 218 (M', 

1 .a%). 
Anal. Calcd. for C8H11FTJ204 : C, 44.04; H, 5.08; N, 12.84 

1 - ( 3-Hydroxy- 1-n-ethoxypropl-yl)-5-br~m~n1racil (xe), isolated in 
78% yield after recrystallisation from chlorofomcyclohexane, m.p. 
194-196OC; IR vmax (Nujol) 3400 ( O H ) ,  3150 (NH), 1680 (C=O) cm-'; 
1HIWl?[(CD3)2SO] 6 1.94 (m, 2H, CH2CH), 3.28 ( s ,  3H, CH30), 3.41 
(m, 2H, J = 6H2, CH20), 4.56 (t, 1H, J = 5Hz, C p i ) ,  5.62 (t, 111, 
J = 6Hz, CH), 8.00 ( s ,  lH, 6-H), 11.85 ( b r . ~ ,  1H, NH); MS m/z 278/280 
(M', 3.8%). 
Anal. Calcd. for C H BrN204 : C, 34.43; H, 3.97; Br, 28.63; N, 10.04 

(Nujol) 3380 ( O H ) ,  3160 (NH), 1710 and 1660 (C4) 

- 
Found : C, 49-97: H, 6-50: N, 12.97% 

0 

H,F 

- 
Found : C, 44.02; H, 5.17; N, 12.67%. 

8 11 - 
Found : C, 34.26; H, 3.99; Rr, 28.54; N, 10.07% 

1- (3-Hydroxy-~-methoxyp~rop~-yl) -5-icdouracil (sf) , isolated in 
83% yield after recrystallisation from chloroformrnethanol, m.p. 
203-205°C; IR 'J- (Nujol) 3400 ( O H ) ,  3150 (NH), 1720 and 1680 (C=O) 
an-'; 'H NMR [ (CD3) 2SOl 6 1.90 (m, ZH, CH2CH), 3.22 ( s ,  3H, CH30), 
3.40 (m, 2H, J = 6H2, CH20), 4.55 (t, lH, J = 5Hz, O H ) ,  5.57 (t, lH, 
J = ~Hz, C H ) ,  7.90 (S, lH, 6-H)p 11.66 (har.~, 1H, NH); MS m / ~  326 (M', 
4%). 
Anal. Calcd. for C8H111N204 : C, 29.47: H, 3.40; I, 38.92: N, 8.58 

1- (3-Hydro.xy-l-n-ethoxypropl-yl) -5-nitrmracil (si) , isolated in 
68% yield after recrystallisation from aqueous acetone, m.p. 160- 
161OC; IR v- (Nujol) 3420 ( O H ) ,  3150 (NH) I 1680 and 1650 (C4) m-'; 
H NMR [(m3)TSOl 6 1.94 (m, 2H, CH2CH), 3.34 ( s ,  3H, CH30), 3.50 1 

- 
Found : C, 29.65; H, 3.54; I, 38.67; M, 8.49% 
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ACYCLIC PYRIMIDINE NUCLEOSIDES 581 

(m, 2H,  CH20), 4.60 (m, lH, O H ) ,  5.71 (t ,  lH, J = 6Hz, CH), 8.77 (s, 
lH, 6-H), 11.80 (kr.s, lH, NH); MS (Anmnia C I )  m/z 263 (MNH4+, 8%) .  

- Anal. Calcd. f o r  C8Hl1N3Q5 : C, 39.19; H, 4.52; N,  17.14 

Found : C, 38.80; H,  4.25; N,  17.30% 
Treatment of l-(2,3-diacetoxy-l-methoxyprop-l-yl)-5-trifluoro- 

methyluracil (Aq) with methanolic m n i a  followins the atove qeneral  
procedure afforded 

l-J 2,3-Dihydroxy-l methoxypropl  -yl) -5-cyanouracil (5h) , isolated i n  
48% yield,  m.p. 215-222OC (decamp); I R  v- (KBr) 3480 an6 3370 ( O H ) ,  

2227 (FN) an-'; 'H NMR [ (CD3)2SOl 6 3.00-3.90 (m, 6H, CH30, CH20 and 

CHO), 5.30-5.50 (m,  lH, CHW), 6.30 (br.s, 2H, 2OH), 8.20 ( s ,  0.5H, 
6-H), 8.50 (S, 0.5H, 6-H); MS m/z 241 (Mi ,  3%).  

- Anal. Calcd. f o r  CgHI1N3O5 : C, 44.81; H, 4.56; N,  17.42 
Found : C, 44.52; H,  4.21; N,  16.85% 

1 - ( 2,3-Dihvdro.xy 1 - ~ t h o x y p r o p l  -yl] -5-ethynyluracil (zk) 

A solution of sodium n-ethoxide i n  n-ethanol (0.25PJ 12mL) was 
added to a solut ion of l-(2,3-diacetoxy-l-mtho~ropl-yl)-5-ethynyl- 
u r a c i l  (2k) (0.45g, 1.39 m 1 )  and the  solut ion stirred a t  25OC f o r  4h. 

The solution was then neutral is& by addition of a r l i t e  I R  120 (H) 

ion exchanqe resin, f i l t e r e d  and the  res in  washed with warm methanol 

(125mL). 
residue chromatcqraphed on silica ge l ,  e luted with 30% acetone i n  2- 
hexane. Crystal l isat ion from a mixture of methanol-acetone-;-hexane 
(1:5:4) afforded s k  i n  23% yield,  m.p. 184 C (decomp.);IFv,, (KBr) 3350 
( O H ) ,  3250 (m), 1700 (C=O) an-'; 'H NMR [(Cn3)2SO] 6 2.80-3.90 (m, 
7 H ,  CH30, CH20, CHO and W), 4.65 (br.s, I H ,  CH2%), 5.15 (br.s, I H ,  
CHOE), 5.35-5.55 (m, IH,  CHCMe), 7.74 (s, 0.5H, 6-H), 7.87 ( s ,  0.5H, 

6-H) , 11.50 (br.s, 1H, NH) ; MS m/z 240 (M', 23%). 
1 - (2,3-Dihydroxy-l -rwthoxypropl -yl) -5-trif l u o r m t h y l u r a c i l  (Lg) 
1 - (2,3-Dihydroxy-l methoxypropl -yl) -5-nitrouracil (si) 
h e m t h y l d i s i l a z a n e  (5On-L) was heated a t  16OoC f o r  18h. 

under reduced pressure afforded the 2 ,4 -~+ t r ime thy l s i ly lu rac i l  
(lq,i) as an  oi l ,  which was dissolved in anhydrous a c e t o n i t r i l e  (75mL) 
and a solution of 2,3-~-trimethylsilyloxyI, 1 -dimethoxypropane ( b )  

(25 ml) i n  anhydrous ace toni t r i le  (75mL) added. The solution was 
-led to -78OC and, under nitroqen, s tannic  chloride (2m) added. 

The reaction mixture was maintained under nitrogen a t  -78OC f o r  an 
additional 15mins. and then a t  25OC for  18h. 

then reduced t o  

The solvent was evaporated under reduced pressure and the  

0 

A mixture of the appropriate uracil (25 m1) and 1,1,1,3,3,3- 
Evaporation 

The reaction mixture was 

3OmL under reduced pressure and saturated sodium 
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BAILEY, SHANKS, AND HARNDEN 582 

b i c a r b n a t e  solution (15OmL) added. The aqueous s l u r r y  was extracted 

with e thy l  ace t a t e  ( 2  x 15GmL) and t h e  ccnnbined extracts dried 

(anhydrous maqnesium sulphate) and t h e  solvent e v a p r a t e d  under reduced 

pressure. The o i l  thus o b t a i n 4  was dissolved i n  mthanol-water (4:1, 

5OmL) and t h e  solution heated a t  6OoC f o r  6h. 

evaprated.  under reduced pressure and t h e  residue chromatoqraphed 

on s i l i c a  ge l ,  e luted with 20-50% acetone i n  2-hexane. 

product:; were r e c r y s t a l l i s e l  from methanol-acetone-2-hexane (1:5:4) 

1 - ( 2,3-Dihykoxy-l mEthoxyprop-1 -yl) -5-trif luoromethyluracil (zq) , 
isolated in 76% yield,  m.p. 166-170°C; I R  wmax (KBr) 3425 (OH), 1700 
(C.0) an-'; 'H hIMR (CD3)2SO] 6 3.10-3.90 (m, 6H,  CH30, CH20 and CHO),  

4.80 (br.s, lH, CH20H_), 5.25 (br.s, lH, CHOZ), 5.50-5.70 (m, lH, CHCMe), 

7.95 ( s ,  0.5H, 6-H), 8.06 ( s ,  0.511, 6-H) ,  11.75 (br.~, lH, NH); MS 

( h m n i a  C I )  m / z  302 (MNH4+, 77%),  285 (MH', 100%). - Anal. Calcd. for CgIIllF3N205 : C, 38.02; H, 3.87; N,  9.85 

1 - (2,3-Dihy@-ovl -rrethoxypropl -yl) -5-n-itrouracil (zi) , isolated i n  
12.5% yield,  m.p. 203-207 C (decomp.); w- (KBr) 3440 (OH), 1710 
(C=O), 1540 and 1353 (N=O) an-'; 'H NMR [(Cn3)$O] 6 3.10-3.70 
(m, 5H, CH30 and CH,O), 3.75-3.95 (m, lH, CHO), 5.40 (br.s, 2H, 2xOH), 
5.50-5.75 (m, IH, CHCFle), 8.80 (s ,  0.2H, 6-H), 8.80 (s, 0.8H, 6-H), 

11.45 (br.s, lH, NH) ; Ms (ArmPnia C I )  m/z 279 (MNH4 , 52%), 262 (MH+, 

- Anal. Calcd. f o r  C8H11N307 : C, 36.78; H,  4.21; N ,  16.09 

N-Su~~tituted-4-N-acetylcytosines (16, and 2) 

hexmthy ld i s i l azane  ( 7 a )  was heated a t  160 C for 18h. Evapra t ion  

under reduced pressure afforded, in quan t i t a t ive  yield,  t h e  N,O-bis- 
t r imethyls i lyl  de r iva t ive  (E), which was W i a t e l y  dissolved i n  
anhydrous a c e t o n i t r i l e  (1 OGmL) and a solut ion of e i t h w  2,3-diacetoxy- 

l,l-rlimF?thoxypropane (ia, 6.80q, 30 ml) or 1,3-diaceto~y-l-rrethoxy- 
propane (11, 5.70q, 30 ml) i n  anhydrous a c e t o n i t r i l e  (15OmL) added. 

The solution was cooled to -78 C and, under nitroqen, s tannic  chlor ide 

(3mL) added. The reaction mixture was maintain& under nitroqen a t  
-78OC f o r  an additional 15min. and then a t  25OC f o r  20h. 

mixture was reduced to 
sodium b i c a r b n a t e  solut ion (150mL) added. The aqueous slurry was 

extracted with chloroform (2 x 15GmL) and t h e  combined e x t r a c t s  d r i ed  

(anhydrous magnesium sulphate) and t h e  solvent evaporated under 
reduced pressure. 

The solvent was then 

The required 

Found : C, 37.72; H,  4.00; N,  9.79% 

0 

+ 
100%). 

Found : C, 36.70: H ,  4.06; N ,  16.35% 

A mixture of 4-;-acetylcytosine (4.599, 30 -1) and 1,1,1,3,3,3- 
0 

0 

The react ion 
50mL under reduced pressure and saturated 
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1-(2,3-Diacetoxyl-n~~xyp~ 1 -vl) -4-N-acetylcytosine (16) 

on silica ge l ,  e luted w i t h  10-40% acetone i n  c-hexane, affordinq 2 in 
39% yield as a q l a s s ;  I R  vmaX (CHC13) 1750 (ester M), 1670 (amide 
M) an-'; 'H NMR (CDc13) 6 2.05 (h.s, 6H, 2 x CH3coO), 2.35 (s, 3H, 

CH3coN), 3.37 (s, 1.2H,  CH30), 3.40 (s, 1.8H, CH30), 3.90-4.65 (m, 2H, 
CH20Ac), 5.15-5.60 (m, l H ,  CHOAc), 5.80-6.15 (m, lH, CHCMe), 7.53 (d, 

lH, J = 8H2, 6-H), 7.78 (d, lH, J = 8H2, 5-H), 10.75 (h.s, l H ,  NH); 
MS m/z 341 (M', 1%) .  
1 - (3-Acetoxy-1 -mtbxypmp- 1 -yl) -4-N-acetylcytosine (E) 
and 1 ,3-BiS- (3-acetoxy-1 - m t h o q p r a p l  -yl) -4-N-acetylcytosine (2) 

on silica g e l ,  e lu t ed  with c h l o r o f o m t h a n o l  (50: 1 ) . !P.m capunds  
m e  isolated and iden t i f i ed  as the mnoalkylated cytosine 3, obtained 

i n  84% y ie ld  as a yellow gum; I R  wmax (Nujol) 3230 (NH), 1740 (ester 
C 4 )  , 1720, 1660 and 1620 (amide C=O) an-'; 'H NMR (m13) 6 2.03 (s ,  3H, 

4.15 (t, 2H, J = 6H2,  CH20Ac), 5.82 (t, lH, J = 6H2, a), 7.47 (a, lH, 

J = 8H2, 6-H) , 7.78 (d,  lH, J = 8Hz, 5-H) , 10.70 (h.s, 1H, NH) ; 
MS q l z  283 (M+, 2%).  

- Anal. Calcd. f o r  C12H17N205 : C, 50.88; 

and t h e  1,3-dialkylated cytosine 19, obtained in S% y i e l d  as an oil ;  
I R  wmax (Nujol) 1740 (ester C=O), 1660 and 1620 (amide C 4 )  m-'; 
'H NMR (CDc13) 6 2.00 (m, 4H,  2 x CH2CH), 2.05 (s ,  6H, 2 x Cf13coO), 

2.42 (s, 3H, CH3Car), 3.37 ( S ,  3H, CH30), 3.40 (S, 3H, CH30), 4.15 (m, 
4 H ,  2 x CH20Ac), 5.75 (t, lH, J = 6H2, C H ) ,  5.99 (t, lH, J = 6H2, CH), 

6.64 (d, lH, J = 8H2, 5-H), 7.67 (d, lH, J = 8H2, 6-H); MS m/z  414 

(MH', 0.28%), 370 ( M + U X H 3 ,  21%). 

- Anal. C a l c d .  f o r  C18H27N308 : C, 52.29; 

N-Substituted Cytosines (17, 2 and 2) 

(10 m1) and 0.88 amrania (100 mL) i n  mthano l  (50 mL) was stirred at  
25OC f o r  16h. 

to afford t h e  crude product. 
l-(2,3-Dihydroxy-l-mthoxyprop-l-yl)cytosine (2) 

undissolved solid col lected by f i l t r a t i o n ,  washed w i t h  mthanol (50 mL) 
and dried affording, in 91% y ie ld ,  2, m.p. 233-236OC (decamp.); 

The crude product, obtained as d e s c r i k d  a w e ,  was chromatoqrapkd 

The crude product, obtained a s  described a h e ,  was chromatcqraphed 

m 3 m ) t  2.08 (m, 2H, g 2 a ) t  2.30 (s ,  3H, CH3Car), 3.35 ( s ,  3H, CH30), 

H,  6.05; N ,  14.83 

Found : C, 50.67; H,  5.97; N ,  14.58% 

H, 6.58; N ,  10.16 

Found : C, 52.57; H,  6.69; N ,  9.96% 

A solut ion of the N-substituted-4-N-acetylcytosine (2, 3, 2) 

The solvent was then evaporated under reduced pressure 

The crude prcduct w a s  triturated w i t h  mthml (50 I&) and t h e  
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'H NMR [(CD3)2SOI 6 3.10-3.70 (m, 6H, CH30, M20 and CHO), 4.55 (hr.S, 

I H ,  CH2oH_), 4.90 (d, lH, CHOG), 5.40-5.85 (m, 2H,  CHpMe and 5-H), 7.15 
(hr.s, 2H,  NH2) r 7.40 (s, 0.5H, 6-H) , 7.52 ( s ,  0.5H, 6-H); 

C I )  m/z 216 (MI+, 57%). 
- Anal.. Calcd. for C8HI3N3O4 : C, 44.65; N ,  19.53 

1-(3-Hydroxy-llnethoxyprop-l-yl)cytosine (20) 

affording, i n  88% yield, 20, m.p. 247-249OC; 

(OH, NH), 1670 and 1620 (C=O) an-'; 
CH CH), 3-54 ( S ,  3H, CH30),4.10 (t, 2H, J = ~ H z ,  CHzO), 5.97 (t, IH, -2 
J = ~ H z ,  CH) , 6.50 (d, lH, J = ~ H z ,  5-H) , 8.00 (d, lH, J = ~ H z ,  6-H); 
MS m/z 199 (M', 1.3%). 

MS (Armenia 

H ,  6.04; 
Found : C ,  44.56; H ,  6.14; N, 19.48% 

The crude product obtained from la was recrystallised from methanol 

I R  w- (Nujol) 3400-3200 

'H NMR (CF302D) 6 2.20 (m, 2H, 

c_ Anal. Calcd. for C8HI3N3O4 : C, 42.23; H ,  6.58: N ,  21.09 

Found : C, 48.19; H,  6.72; N ,  20.83% 

1,3-Bis-(3-Hydroxy-l7llethoxyprop-l-yl)cytosine (21) 
The crude product obtained from 19 was recrystallised from methanol, 

affording the mnalkylated cytosine 0 in 66% yield. 

evaprated under reduced pressure and the residue chrmtcqraphed on 
s i l ica  gel , eluted with chloroform-mthanol (5  : 1 ) affordinq, i n  23% 
yield, the dialkylated cytosine 2 as a foam; 

(m, 4 H ,  2 x CH2CH), 3.20 ( s ,  3H, CH-,O), 3.30 (s ,  3H, CH30), 3.48 (m, 4H, 

2 x CH20) , 4.52 (m, 2H, 2 x OH) , 5.50 (t ,  IH, J = 6Hz, CH), 5.68 (t, I H ,  

The f i l t r a t e  was 

'H NMR [ (CD3) 2SOl 6 1.75 

J = 6 H Z r  CH), 5.93 (d, IH, J = 8Hzr 5-H), 7.56 (dr 1H,  J = 8HZr 6 - H ) r  

7.96 (d, I H ,  J = 9HZr NH). 

- Anal. Calcd. for C,2H21N305 : C,  50.16; H ,  7.37; N ,  14.63 
FOUnd : C ,  49.86; H r  7-39; N ,  14.92% 
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