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NUCLEOSIDES & NUCLEOTIDES, 4 ( 4 ) ,  4 6 5 - 4 7 6  ( 1 9 8 5 )  

SYNTHESIS OF ANAux;uES OF RIBOSYLBARBITURIC ACID 

M.R. H a r d e n  and R.L. Jarvest* 

Beecham Pharmaceuticals Research Division, 
Biosciences Research Centre, Great Burgh, 
Yew Tree Bottom Road, Epsm, Surrey, U.K. 

Abstract: Syntheses of 5-alkyl (5  b,c), 2'-deoxyribXyl (2, lo) and 
arabinofuranosyl (13) analcgues OT ribosylbarbituric a i d  (?a) are 
descrited. 
barbituric acids with pentofuranosyl mieties. 
analogue (16) was obtained by an alternative procedure involving ring- 
opening of 6,2'-O-cyclouridine (2). 

The ccanpounds were prepared by condensation of persilylated 
The 2'  -tolylthio 

It has recently 
barbituric acid 1 is 

been reported that 1-(5'-phospho-B-~-ribfuranosyl) 
an exceptionally potent inhibitor (Xi 10 l1M) - of 

- - 
- 

orotidylic acid decarboxylase, a key e n z p  in pyrimidine nucleotide 
biosynthesis. 
analogues of the corresponding r i h s y l  barbituric acid ( l a ,  6-hydroxy- 
uridine) . 
was thought that  these compounds miiht be selectively phosphorylated 
by a herpes virus specified thynidine (cytidine) kinase and the 

W e  have investigated 5-substituted and 2' -rrodif ied 

By analogy w i t h  other pyrimidine nucleosides, for example, 
5-propyl-2'-3eoxyuridine 2 and 1- (B-parabinofuranosyl) thymine,3 it 

465 
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466 HARNDEN AND JARVEST 

resultant analogues of the phosphate 1 might then inhibit nucleic acid 
biosynthesis in virally infected cells. 

Barbituric acid riboside (5-a) is mst conveniently prepared by 
Lewis acid catalysed condensation of silylated barbituric acid (?a) 
with 1 -O-acetyl-2,3,5-tri-0-benzoylribfuranose (2) . ’ f 4  me ribside 
and 2’-deoxyriboside have also keen obtained f r m  5~,6-cyclonucleosides 
prepared fran 5-halouracilribosidosand 2’-deoxyribsidesrespectively, 
ht this route is not of such w i d e  applicability. W e  have explored the 
condensation of silylated barbituric acids with suitable glycones as a 
route to various barbituric acid nucleosides. 

5,6 

The silylated barbituric acids Ab and Ac m e  readily prepared by 

In contrast to the reaction of 
ref luxing the appropriate barbituric acid in 1 , 1 , I  , 3 , 3 , 3-hexmthyl- 
disilazane w i t h  chlorotrimthylsilane. 

3 - 
a R - H  
b R =  CH3 
c R z  CH2CH$H3 

silylated barbituric acid (?a) with the ribose acetate 2, which 
proceeded with a catalytic quantity of stannic chloride, it was found 

that reaction w i t h  a 5-sut~ti tuted barbituric acid such as b and ?c 
required a t  least one equivalent of the Lewis acid. This probably 
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ANALOGUES OF RIBOSYLBARBITURIC ACID 46  7 

reflects the increased basicity of the nitrogen a m  in 2b and Zc, 
which m y  lead to ccanplexation and inactivation of one equivalent of 
stannic chloride. 
1.4-2.0 equivalents of stannic chloride in acetonitrile afforded the 
kenzoylated barbituric acid nucleosides ib and c in 25-30% yield. 
The benzoyl protectinq groups were r w e d  with sodium mthoxide i n  
methanol to give the 5lnethyl and 5-propy1 barbituric acid nucleosides, 
- 5b and zc respectively, in 75-80% yield. 

Reaction of 2b or c with 2 in the presence of 

The condensation of silylated barbituric acid w i t h  a 2'-deoq- 
W e  have found that ribse mie ty  has not been previously reported. 

silylated barbituric acids 2a and 2b react smothly with la-chloro- 
2-d~xy-3,5-di4-~toluoyl-D-erythropentofuranose (5) in the presence 
of mercuric bromide or stannic chloride i n  1,2-dichlorcethane. Thus, 
reaction of ?a w i t h  2 for 1 hour in the presence of 1 ml % mercuric 
bromide in 1,2-dichlomthane gave the anomeric mixture za/za in 62% 

yield after column chromatography. 
afforded the B - a ~ a n e r  La (31% yield) and the a-aramr ga was obtained 
from the mther liquor (9% yield). The toluoyl esters La and ga e r e  
deprotected by treatment w i t h  sodium rrethoxide i n  mthanol to give 
the 2'-deoxyribside 2 and its a-ancn'rer 2 in about 95 and 80 % yields, 
respectively. 

= 

Recrystallisation from methanol 

Reaction of - 3b withdinthepresence of stannic chloride gave the 
anomrs zb and ab in a rat io  of 1 :1. 
as the Lewis acid catalyst, the reaction was considerably slow?r than 
that of ?a. Howver, the required B - a n m  l b  predaninated w i t h  an 
anawxic ratio of about 2:l and after 90 hours reaction the M u r e  

of zb  and ab  was obtained in 68% yield after c o l m  chromatography. 
Attenpts to separate these a n m s  by crystallisation or mre 
extensive chrmatcqaphy led t o  a rearrange3 product, possibly an 0- 

nucleoside as has k e n  postulated previously with a barbituric acid 
nucleotide,' and the individual anmrs m e  not obtained from the 
mixture. 

U s i n q  mercuric branide (0.01 equiv) 

The preparation of an arabinofuranosyl barbituric acid by direct 
condensation was also achieved. 
3a with 1 -+acetyl-2,3,5-tri-O-kenzoyl-D-arabinofuranose (11) i n  the 
presence of stannic chloride in acetonitrile for 16 hours gave the 
tribenzoyl barbituric acid nucleoside as the u-ancmx 2 in 50% yield. 

Reaction of silylated barbituric acid 

- - 
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468 HARNDEN AND JARVEST 

a R = H  
b R-CH3 

pTol2 C H 3 W  

Deprotection of 11. w i t h  sodium roethoxide in mthanol afforded the 
a-arabinofuranosyl barbituric acid 2 in 90% yield. 

We have also explored stereocontrolled routes to 2'lrodified 
barbituric acid nucleoskles, such as the B-arabinOfuranosi.de, using 
2 , 2 ' -  or 6,2~-cyclonucleosides. Treatment of la with 1,3-dichloro- 
1,7,3,3-tetraisopropyldisiloxane in pyridine afforded the 3',5'- 
protected nucleoside 2 in 78% crude yield. 
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ANALOGUES OF RIBOSYLBARBITURIC ACID 469 

Hoever, mdifications a t  the 2I-position of 2 could not lx carried 
out because of the reactivity of the barbituric acid m i e t y  with 
suitable reagents such as sulphonyl chlorides anddiethyl azcdicarbxy- 
late/triphenylphosphine. 

The readily prepared 6,2~-cyclonucleoside E8" provides a 
potential entry point to such 2'-mdified barbituric acid nucleosides 
by ring opening a t  the C ( 6 ) - O - C ( 2 ' )  link. This cyclonucleoside is, 
however, quite stable t o  alkaline hydrolysis9 (existing as the mno- 
anion) and is exceptionally stable to acidic conditions9r10 (e.g. for 
3 days a t  7OoC in 2N sulphuric acid) and ring opening t o  a barbituric 
acid nucleOsi.de has not been reported. 
bond of 2 w i t h  a thiolate nucleophile in a manner similar to  that 

11 reported for 2,2'anhydrouridine. 

W e  have cleaved the C ( 2 ' ) - 0  

Reaction of 2 with a five-fold excess of toluene-4-thiol and triethyl- 
amine in refluxing mthanol gave the 2'-functionalised barbituric acid 

nucleoside 16. 
confirm4 by 13C IXW (6, C ( 6 )  152.9, C ( 2 ' )  51.1). ' I' 

of 
barbituric acid 2. 

The location of the tolylthio group a t  C ( 2 ' )  was 

Desulphurisation 
w l d  afford an alternative route to the 2'-deoxyribsyl 
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470 HARNDEN AND JARVEST 

None of the barbituric acid nucleosides prepared showed antiviral  
activity against Herpes simplex v h s  type 1 (HFEM strain in Vero cells 
or SC16 strain in MW-5 cells) or type 2 (MS strain in  V e r o  cells) nor 
was cytotoxic for the cell mnolayers a t  concentrations up t o  30pg/ml. 

Melting pints were determined w i t h  a Reichert hot-stage 
apparatus and are uncorrected. 
Perkin-Elmer 580 spectrometer. 
taken on a Cary 219 spectmrwter. 
90 MHz on a Varian 1111390 s p e c t r m t e r  or a t  80 MHz on a Bruker WP 80 DS 

Infrared spectra were recorded with a 
Ultraviolet absorption spectra were 

'H m spectra were obtained a t  

spec t rmte r .  
s p t r m t e r  . 

" C  nmr spectrum was recorded a t  20.15 MHz on the latter 

5-Methyl-1- (2,3,5-tri+benzoyl-B-D-rikofuranosyl) barbituric acid (4b) - - - 
5-Methylbarbituric acid (3.419, 24ml) and chlorotrirrethylsilane 

(6ml) =re heated under reflux in hexarrethyldisilazane (7Oml) unti l  the 
solid had dissolved ( a b u t  0.5h) . 
residue taken up in dry acetonitrile (4OGn-d). 
added l-O-acety1-2,3,5-tri+benzoyl-B-~rikofuranose (10.099, 20mml) 
and t i n  (IV) chloride (4ml) and the solution was l e f t  for 9Oh. The 
solvent was r m e d  and the residue partitioned betwen ethyl acetate 
and aqueous sodium bicarhmate. The organic layer was further washed 
w i t h  brine, dried (magnesium sulphate) and the solvent rerroved. Column 

chrmtcqraphy on silica gel eluting with c h l o r o f o m t h a n o l  (100:1,50:1) 
afforded 5-n~thyl-l-(2,3,5-tri+benzoyl-B-~ribfuranosyl)barbituric 
acid as a foam (3.lg, 26%); Xmax (EtOH) 229 ( E  41,500) and 272 
( E  22,100) nm; lrmax (Kl3r) 3260, 1730 and 1270 an-'; AH (CDcl3) 1.56 
(3H, d, J 7 H z ,  D20 exchange leaves s, CH3), 3.54 (IH, q, J 7Hz, D20 
exchangeable, 5-H) , 4.5-4.85 (3H, m, 4 '-H and 5'-H) , 6.06 (2H, m, 
2'-H and 3'-H), 6.39 (lH, s, 1'-H), 7.2-8.2 (15H, m, 3 x C6H5), and 
8.77 (lH, Is, D20 exchangeable 3-H); (Found: c, 63.25; H, 4.47; 
N ,  4.65%. C31H26N20,0 requires C, 63.48; H ,  4.47; N ,  4.78%). 

The solvent was r m e d  and the 
'lb this  solution was 

- 

- 

5-Methyl-1 -B-D-rikofuranosylbarbituric acid (5b) - - - 
To a solution of 51nethyl-1-(2,3,5-tri+~zoyl-f3-~rikofuran0syl) 

barbituric acid (2.39, 3 . m l )  in mthanol (88ml) was added sodium 
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ANALOGUES OF RIBOSYLBARBITURIC A C I D  471 

mthoxide (1; in mthanol, 12ml) and the solution was stirred for lh. 

The solution was neutralised w i t h  -1ite IR 120 (H+ form), 
f i l tered and the solvent renwed. 
(8Oml) and extracted with chloroform ( 2  x 4chnl). The aqueous solution 
was passed through a colunm of Amlzrlite I R  120 (H+ form, 5chnl) and 
the solvent r m v e d  to afford 5lnethyl-l-6-~-ribfuranosylbbituic 
acid (0.87g, 81%); Xmax (H20) 272 ( E  15,800) nm; 
1700 and 1380 m-'; 6H [ (CD3)2SO] 1.38 (3H, k . S ,  CH3), 3.3-3.9 (4H, 
m, 4'-H, 5'-H and 5-H), 4.07 (lH, t, J 6Hz, 3'-H), 4.37 (lH, m, 2'-H), 
4.85 (3H, br, D20 exchangeable, 3 x O H ) ,  5.92 (lH, d, J 3Hz, 1'-H), and 
11.30 (lH, br.s, D20 exchangeable, 3-H); (Fauna: C, 43.78; H, 5.43; 
N, 9.78%. C10H14N207 requires: C, 43.80; H, 5.15; N, 10.22%). 

The residue was taken up in water 

wax (KBr) 3420, 

5-Prapyl-1-(2,3,5-tri-O-benzoyl-B-D-ribfuranosyl)barbituric acid (4c) - = 

5-Propylbarbituric acid (0.85g, 5. -1) and chlorotrimthyl- 
silane ( 2 m l )  wre heated under reflux in hexmthyldisilazane (2Oml) 
for about 2h. The solvent was r m v e d  and the residue was taken up i n  
dry acetonitrile (1Ochnl). 1+~cetyl-2,3,5-tri-O-benzoyl-E-~ 
ribfuranose (2.27g, 4.5rmol) and t i n  (N) chloride (0.4ml) were added 

and the solution was st irred at r m  tgnperature. 
t i n  (1V)chloride (0.8ml) was added and the solution was all& t o  
stand for 40h. The solvent was r m e d  and the residue partitioned 
betmen ethyl acetate and aqueous sodium bicarbmate. 
layer was further washed w i t h  brine, dried (magnesium sulphate) and 
the solvent r m v e d .  
on s i l i c a  gel eluting with chloroform-mthanol mixtures (100:1, 50:l) 
to afford 5-pr~1-1-(2,3,5-tri-+benzoyl-f3-~ribofuranosyl)barbituric 
acid as a colourless foam (0.8Og, 29%); X m a x  (EtCH) 229 ( E  40,600) 
and 272 (E 22,500) nm; 6H 
(CDcl3) 0.87 (3H, 2 x t, J 7Hz, CH3), 1.2-1.6 (2H, m, CH2CX2CH3), 
1.9-2.2 (2H, m, CH2CH2CH3), 3.44 (lH, t, J 6Hz, D20 exchangeable, 5-H) , 
4.5-4.8 (3H, m, 4'-H and 5'-H), 6.00 (W, m, 2'-H and 3'-H), 6.34 (lH, 
s, 1 '-H) , 7.2-8.1 (15H, m, 3 x C6H5) , and 8.70 (lH, s, D20 achangeable, 
3-H); (Found: C, 64.26; H, 4.77; N, 4.50%. C33H30N2010 requires: 
C, 64.49; H,  4.92; N, 4.50%). 

- 
After 3h further 

The organic 

The residue was purified by colunn chromatography 

vmax (KBr) 3260, 2960 and 1730 an-'; 

5-Propyl-1-B-D-ribfuranosylbarbituric acid (5c) - - - 
To a solution of 5-propyl-1-(2,3,5-tri+benzoyl-f3-pribfuranosyl) - 

barbituric acid (0.62g, 1.ormOl) in mthanol (lchnl) was added sodium 
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472 HARNDEN AND J A R V E S T  

metlmxide (1 .% in mthanol, 3 . W )  and the solut ion was stirred for 
40 min. 
(H' form), f i l t e r e d  and the solvent remved. 
i n  water (2Oml) and the solut ion was extracted w i t h  chloroform ( 2  x loml). 
The solvent was remved from the aqueous layer  arid the residue was 

p l r i f i d  by calm chrmtcqraphy on 
f o m t h a m l  (3 : 1 ) to afford 5-propyl-1 -f3-pribfuranosylbbituric 
acid (0.23g, 76%), m.p. >200° (dec); 

vmax (KBr) 3400, 1690, 1630, and 1580 cm-': 6H 
t ,  J 7Hz, CH3) , 1.27 ( W ,  sextet, J 7H2, CH2CX2CH3) , 2.03 (2H, t ,  

J 7Hz, a-12CH2CH3), 3.48 (2H, m, 5'-H), 3.63 (lH, m, 4 ' - H ) ,  4.10 (lH, 
t ,  J 6H2,  3'-H), 4.49 (lH, m, 2 ' -H) ,  5.0 (4H,  h, D20 exchangeable, 
3 x OH and 5-H), 6.06 (lH, d ,  J 4Hz, l'-H), and 9.3 (lH, hr, D20 

exchangeable, 3-H); (Found: C, 38.82; H ,  4.80; N ,  6.90%. 
C,2H18N207 . 0.8 CHCl requires:  C,  38.64; H,  4.76; N ,  7.04%). 

The solution was  n-tralised by addition of Amberlite I R  120 

The residue w a s  taken up 

silica g e l  e lu t ing  w i t h  chloro- 

Xmax (H2E) 271 ( E  18,300) nm; 
(CD3)2SOI 0.80 (3H, 

3 

1-(2-Deoxy-3,5-di-O-ptoluoyl-B-D-erythr opentofuranosyl) barbituric acid 

(7a) and 1- ( 2 - ~ ~ - 3 , 5 - d i ~ p t ~ l u o y l a - D - e r y t h r o p e n t o f u r ~ s y l )  
&bituric acid (8a) 

- - 
- 

Barbituric acid (0.54g, 4 .  h m l )  and ch loro t r i re thyls i lane  ( 1 .M)  
*re heated under re f lux  i n  hexamethyldisilazane (12ml) u n t i l  the s o l i d  
had dissolved (0.5h). 

taken up i n  dry 1,2-dichloroethane (4ml ) .  This was added to  a solut ion 
of 11r-chloro-2-deoxy-3,5-di+p-toluoyl-~rythr~ntofuran0se (1.35g, 
3 . 5 m l )  and mercury (11) bromide (13ng) in 1,24ichloroethane (4Oml) 

arid the reaction was stirred for l h  a t  roan  temperature. The solvent 
was remmed and the residue was purified by c o l m  chrcrmatography on 
silica ge l  e lu t ing  with chloroform fo l laJed  by c h l o r o f o m t h a n o l  
(40:l) to afford the a n m i c  mixture l a / i a  (l.O4g, 62%). 
sat ion f r m  mthanol afforded 1-(2-deoxy-3,5-di-O-ptoluoyl-f3-~ 
erythropentofuranosyl) barbituric acid as a h i t e  c r y s t a l l i n e  s z l i d  
(0.52g, 31%); m.p. 146-149'; Amax ( E t a )  243 ( E  35,400) nm; 
lrmax (KBr) 3250, 1720, 1615, and 1280 cm-'; 6H (CDcl3) 2.33, 2.40 (6H, 
2 x s, 2 x CH3), 2.8-3.3 ( W ,  m, 2 ' - H ) ,  3.58 ( W ,  s, D20 exchangeable, 
5 - H ) ,  4.53 (3H, m, 4'-H and 5'-H), 5.6-5.8 (lH, m, 3'-H), 6.62 ( l H ,  dd, 

J 5HZ and 9Hz, l'-H), 7.06-7.22 ( 4 H ,  2 x d, J 8H2, Ar-H), 7.87 (4H, d, 

J 8Hz, Ar-H),  and 8.95 (lH, s, D20 exchangeable, 3-H); 
C, 62.34; H,  4.76; N, 5.59%. C25H24N208 requires:  C, 62.50; H,  

5.04: N ,  5.83%). 

The solvent was remxred and the residue was 

Recrystall i-  

(M: 
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ANALOGUES OF RIBOSYLBARBITURIC ACID 4 7 3  

The rmther liquor afforded 1-(2-deoxy-3,5-di-O-ptoluoyl-a-~- 
erythropentofuranosy1)barbituric acid as a colourless foam (0.15;, 9%) ; 
vmax (KBr) 3240, 1720, 1615, and 1280 an-'; 6, (CDC13) 2.36 (6H, s ,  

2 x CH3), 2.5-3.1 (2H, m, 2'-H), 3.58 (W, s, D20 exchangeable, 5-H), 
4.25-4.65 (W, m, 5'-H), 4.90 (lH, d t ,  Jd 8Hz and Jt 4Hz, 4'-H), 5.42 
(lH, q, J 8Hz, 3'-H), 6.56 (lH, t, J 7.5Hz, 1'-H), 7.06-7.22 (4H, 
2 x d,  J 8Hz, Ar-H), 7.80-7.93 (4H, 2 x d, J 8Hz, Ar-H), and 8.93 (lH, 
S, D20 exchangeable, 3-H); (Found: C, 62.01; H, 4.76; N, 5.37%. 
C25H24N208 requires: C, 62.50; H, 5.04; N, 5.83%). 

1 - (2-~xy-B-D-erykhr~ tofuranosyl) barbituric acid (9) - - - 
"0 a suspension of 1-(2-d~xy-3,5-di-O-p-toluoyl-8-~rythropento- - 

furanosyl) barbituric acid (0.58g, 1.2mm1) in methanol (22.5ml) was 

added &ium methoxide (1M i n  methanol, 2.5ml). After 2.5h the 
so lu t ion  was neutralised by addition of Amberlite IR 120 (H+ form), 
f i l tered and the solvent r m v e d .  
(25ml) and the solution was extracted w i t h  chloroform (2 x 12ml). The 

aqueous solution was passed through a column of Amberlite I R  120 (H 
form, 15ml) and on concentration 1-(2-deoxy-B--perythr0pent0furan0syl) 
barbituric acid crystallised (28011y, 96%); m.p. 104-107O; Amax (H 0) 
259 ( E  15,800) nm; umx (KBr) 3440, 3100, 2890, 1695, and 1350 an-'; 
6H [ (CD3)2SO] 1.75-2.15 (lH, m, 2'-H), 2.52-2.74 (IH, m, 2'-H), 3.30- 
3.75 (5H, m, 2H D20 exchangeable, 4'-H, 5'-H and 5-H), 4.25 (lH, d t ,  
Jd 7Hz and Jt 4.5Hz, 3'-H), 3.7-5.3 (very br., D20 exchangeable, 3 x 
OH), 6.34 (lH, t, J 7Hz, 1'-H), and 11.27 (lH, s, D20 exchangeable, 
3-H); (Found: C, 43.84; H, 5.16; N, 11.14%. CgH12N206 requires: 
C, 44.27; H, 4.95; N, 11.47%). 

.p 

The residue was taken up i n  water 

+ 

- 

1 - ( 2-mxy-a-D-erythrope ntofuranosyl) barbituric acid (1 0) - - - 
To a solution of 1-(2-deoxy-3,5-di-O-p-toluoyla-D-erythmpnto- = 

furanosy1)barbituric acid (971~13, 0.2mrOl) i n  methanol (4.4.ml) was added 
sodium methoxide (1M in methanol, 0.6ml). After 2h the solution was 

neutralised by addition of Amberlite I R  120 (H' form), f i l tered and the 
solvent r m e d .  The residue was taken up in water (5ml) and the 
solution was extracted w i t h  chloroform (2 x 5ml). 
was passed through a column of Ambrlite I R  120 (H+ form) and the 
solvent r m e d  to afford 1 - (2-deoxya-Derythrapentofuranosyl) - 
barbituric acid as a colourless foam (4im3, 84%); vmax (KBr) 3440, 

I 

The aqueous solution 
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3100, 2920, 16.95, and 1350 an-'; 
and 2'-H), 3.4-3.6 (W, m, 5'-H), 3.66 (W, s, D20 exchangeable, 5-H), 
4.04 (2H, m, 3'-H and 4'-H), 4.3 (lH, br, D20 exchangeable, O H ) ,  5.0 
(IH, br, D20 exchangeable, W ) ,  6.28 (IH, t, J 7.5Hz, II-H), and 11.28 
(lH, s, D20 exchangeable, 3-H) ; (Found: C, 44.26: H, 5.26; N, 10.60%. 
CgH1P2O6 requires: C, 44.27; H, 4.95; N, 11.47%). 

6H [(CD3)2SOl 2.2-2.8 (4H, m, d5-CMS0 

1 - (2,3,5-Tri4-benzoyl-a-D-arabinofuranosyl) barbituric acid ( 1 2) - - - 
Barbituric acid (3.079, 24m1) and chlorotrin-ethylsilane (6.5ml) 

m e  heated under reflux in hcxmthyldisilazane (65ml) unti l  the solid 
had dissolved (about 0.5h). The solvent was r w e d  and the residue 
taken up in dry acetonitrile (1 O N )  . 
1+acetyl-2,3,5-tri+benzoyl-~arabinofuranose (10.19, 20nn~l) and 
t i n  (IV) chloride (1.6ml) and the solution was l e f t  overnight. 
solvent w a s  retrwed and the residue partitioned h t w n  ethyl acetate 
and aqueous sodium bicarbnate. 
water, dried (magnesium sulphate) and the solvent r m e d .  The residue 
was plrified by colunm c h r m t w a p h y  on s i l i ca  gel eluting w i t h  

chlorofom-mthanol mixtures (1OO:l to 20:l) to afford 1-(2,3,5-tri+ 
benzoyl-a-rarabinofuranosyl) barbituric acid (5.77g, 50%) which could 
be crystallised f r m  ethanol-water, m.p. 109-11lo; 
( E  40,800) and 260 ( E  23,100) nm; \nnax (KBr) 1725 and 1275 cm-'; 6H 
(CDCl3) 3.70 (2H, s,  D20 exchangeable, 5-H), 4.45-4.80 (2H, m, 5'-H), 
5.02 (lH, d t ,  Jd 7.2Hz and Jt 3.6Hz, 4'-H), 6.05 (lH, dd, J 7.Wz and 

7.25-8.25 (15H, m, 3 x C6H5), and 8.77 (lH, s, D20 exchangeable, 3-H); 
(Found: C, 62.66; H, 4.31; N, 4.81%. C30H24N2010 requires: 
C, 62.94; H, 4.23; N, 4.89%). 

To this solution w e  added 

The 

The organic layer was washed with 

Xmax (EtOH) 229 

5.4HZ, 3'-H), 6.27 (lH, t, J 4.8Hz, 2'-H), 6.52 (lH, d, J 4.4HZ, l'-H), 

1 - (a-D-Arabinofuranosyl) barbituric acid (1 3) - - - 
To a solution of 1-(2,3,5-tri+benzoyl-a-~arabinofuranosyl) - 

barbituric acid (2.9@, 5.2rmp1) i n  mthanol (8oml) was added sodium 
metlmxide (1M in mthanol, 16ml) and the solution was stirred for 40min. 
The solution was neutralised with Amberlite I R  120 (H form), f i l tered 
and the solvent remnred. The residue was taken up i n  water  (1OOml) and 
extracted with chloroform (2 x 5Oml). The aqueous solution was passed 
thrmgh a colunm of Amberlite I R  120 (H' form) and the solvent rwed 

to afford 

+ I 

l-(a-~arabinofuranosyl)barbituric acid as a crystalline - 
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solid (1.229, g o % ) ,  m.p. 208-210'; 
wnax (KBr) 3470, 3230, 3040, 1700, 1410, and 1350 an-'; 6H I(CD3)2SOl 
3.2-3.5 (2H,  m, 5'-H), 3.69 (W, s, D20 exchangeable, 5-H),  3.7-3.86 
( I H ,  m, 3'-H), 3.9-4.1 ( I H ,  m, 4 ' -H) ,  4.62 (lH, t, J 6.5Hz, 2 ' -H) ,  

4.8 (3H, hr, D20 exchangeable, 3 x CH) ,  5.91 (lH, d, J 6H2,  l ' - H ) ,  and 
11.36 (lH, S, D20 exchangeable, 3-H); (Found: C, 41.57; H,  4.30; 
N ,  10.55%. CgH12N207 requires:  C, 41.54; H ,  4.65; N ,  10.77%)). 

X W  (H20) 260 (E  16,500) m; 

1- (3,5+ (Tetraisopropyldisiloxan-l,3~iy~-~-D-ribfuranosyl) barbituric 
acid (14)  - - 

- 
To a solution of 1-B-pribfuranosylbarbituric acid (1.19g, 4 . 5 m 1 )  - 

i n  dry pyridine ( 18ml) w a s  added 1 ,3-dichloro-l, 1 ,3,3-tetraisopropyl- 
disi loxane (1.65ml, 4 . 9 5 m l )  and the solut ion was stirred for 0.5h at 
m m  temperature. The solut ion was taken up i n  e thyl  acetate and washed 

with d i l u t e  hydrochloric acid follow3 bv aqueous scdium h i c a r b n a t e  and 
dried (magnesium sulphate).  The solvent was r m e d  to afford substan- 
t i a l l y  plre 1- (3,S-O- (tetraisopropy~ldisiloxan-l,3-diyl) -B-D-ribfurano- - 
sy1)barbi tur ic  acid (1.769, 78%). Colurm chrcmatography silica g e l  
e lut ing w i t h  chlorofom-mthanol mixtures (25:l-15:l) considerably 

reduced the y ie ld  (0.619, 27%); 
3.28 ( I H ,  s, D20 exchangeable, 2 ' c H ) ,  3.62 ( l H ,  s, D20 exchangeable, 
5-H), 3.7-4.0 (3H, m, 4'-H and 5'-H), 4.46 ( I H ,  d ,  J 6H2, 2 ' -H) ,  4.89 

(lH, t, J 6H2,  3'-H), 6.11 (lH, s, l'-H), and 8.67 (lH, s, D20 

exchangeable, 3-H); (M: C, 50.13; H,  8.03; N ,  4.94%. 
C21H38N208Si requires: C, 50.17; H,  7.62; N ,  5.57%). 

6H (CDcl3) 1.1 (28H, m, 4 x (CH3)2CH), 

1-(2-(4-'Iblylthio) -B-D-ribfuranosyl)barbituric acid (16) - = 

A solut ion of 6,2'+-cyclouridine (0.489, 2.ormPl), toluene-4- 
thiol (1.2@3, lO.ormOl) and triethylamine (1.4ml, 1O.Omrol) in mthanol 
(5ml) was heated under ref lux for  24h. The solvent was then allowed to  
evaporate and the residue was p r i f i e d  by column chrmtography on 
silica g e l  e lu t ing  w i t h  chlorofornrmethanol (4:1,3:2)to afford 1-(2-(4- 
to ly l th io)  -B-g-ribfuranosyl) barbituric acid as a white crystalline 
solid ( 2 1 O q , 2 6 % ) ;  m.p. ,300' (dec); 

258 ( E  21,200) nm; 
2.22 (3H, s,  CH3), 3.4-3.9 (5H, m, 4'-H, 5'-H and 5-H), 4.22 (lH, m, 
(D20 exchange gives  d,  J 6Hz), 3'-H), 4.71 (lH, dd, J 6Hz and 9Hz, 
2 ' -H),  5.1 (lH, h-, D20 exchangeable, S ' U - I ) ,  5.50 (lH, d ,  J 5Hz, 

Xmax (MeoH) 219 (E 10,700) and 
(KBr) 3400, 1690, and 1600 an-'; 6H [(CD3)2SO] 
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3'-OH), 6.38 (lH, d, J 9Hz, l'-H), 6.95-7.19 (4H, m, C6H4), and 9.33 
(lH, s, D20 exchangeable, 3-HI; 6, (CD3)2S01 20.4 (a3), 51.1 (2'), 
62.5 (5'1, 72.5 ( 3 ' ) ,  86.0 (1' and 4'), 129.3 (Ar), 130.0 (Ar), 132.0 

C, 47.61; H, 4.40; N, 6.58%. C16H18N206S. O.4CHCl3 requires: 
C, 47.56; H, 4.48; N ,  6.76%). 

(Ar), 135.4 (Ar), 152.9 (6), 163.7 (2), and 164.5 (4); (Found: 
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