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SYNTHESIS OF 5-ALKYL- AND 5-ACYL-URIDINES VIA 6-XERCAPTOURIDIXF. 

1 
(NUCLEOSIDES AND NUCLEOTIDES. XVII ) 

Several 5-alkyl- and 5-acyl-uridine.3 have been prepared by the 

allylation or acylation of 2',3'-0-isapropylidene-6-inercapto- 

uridine followed by the desulfurization. 

Certain pyrimidine nucleosides substituted at the position 5 of the pyrimi- 

dine ring exhibit biological activities. For example, 5-iodo-2'-deoxyuridine 
2 

3 and 5-ethyl-2'-deoxyuridine showed marked antiviral activities. 'Ye wish to 

report the versatile method of introducing carbon units, namely alkyl and 

acyl groups, to the position 5 of a naturally occurring pyrimidine nucleoside 

, uridine, by the use of a 6-mercaptouridine derivative as the reactive inter- 

mediate. 

Tie method already reported for the introduction of an alkyl(alkeny1) or an 

acyl group on the position 5 or 6 of the pyrimidine ring includes the Claisen 

rearrangement of 5-allyloxyuridine to the 6-ally1 derivative4, a thio-Claisen 

rearrangement of 1,3-dimethyl-4-allylthiouracilium salt to the 5-nllyl-4-thia 

5 6 7 
derivative , and acetylation of 6-amino- and 6-hydroxy- 1,3-dimethyluracils 

to the respective 5-ucetyl derivatives. Recently, 5-alkyl derivatives of uri- 

dine and 2'-deaxyuridine were prepared from the respective 5-chloronercuri 

8 derivatives and alkenes, via the organopalladiunl intermediate . Photo-cyclo- 
9 addition of alkenes to 2',3',S1-tri-0-acetyluridine was also reported . 



Since a 6-~ercaptouridine derivative1' became readily accessible by the 

sulfilydrolysis of 6-netiiylaainouridine derivative, we attempted the thio- 

Claisen rearrangement and acylation of 6-nercoptouridine derivative. 

Treatment of 2',3'-~-i~opropylidene-6-methyla~inouridi.ne(I)~~ with liquid 

hydrogen sulfide in pyridine at 60' for 24 hr in a sealed tube afforded tiie 

6-irercaptouridine which was crystallized as u sodium salt(11, lnp 223-30'(dcc) 

uV Ltu'il , nlax : 237, 315 un, MKS, 5.40(11-5), 7.72(i;-1'))in 79" yie1.d. Treat- 

ment of I1 .vith on equivalent aclount of ally1 bronide at room temperature 

afforded the 6-allylthio derivative(II1) in a yield of 63%,  which without 

purification, was refluxed in diireti~ylformamide for 30 min to give the dinyd- 

roti~iapikenopyrii~iidine riboside(V, Xass m/e, 356(~+), uv ht%gii 295 nm, S I K  S , 

1.50(d, Chi ) )  in quantitative yield. It is apparent that the thio-Claisen 
3 

rearrangenent of 111 to IV had occurred which rapidly cyclized to furnish V. 

Uesulfurization of V with Kaney Ji in refluxin& ethanol and successive de- 



acetanation in 502 formic acid afforded 5-propyluridine(V1, mp 193-195*, UV 

+ hZg1 268 nm, NMR S , 5.8401-l') , 7.80(ii-6), Xass mle, 286(N ) )  in 70% yield. 

'tOE 
5-Isobutyluridine(UV k hax 267 nm, M R  6 , 0.83(d, gem-dimethyl) , 7.72(!!-6), 

+ 
rrass m/e, 300(M ) )  was similarly prepared by reacting 11 withB-methylallyl 

chloride to give the 6-methylallylthio derivative which was followed by thio- 

Claisen rearrangement, desulfurization, and deacetonation. 

Since the method involving thio-Claisen rearrangement is restricted in the 

variety of alkyl groups to be introduced, acylation was undertaken as the al- 

ternative. Treatlnent of I1 with acetic anhydride in pyridine at room tempera- 

ture for 4 hr afforded 5-acetyl-6-mercapto derivative(VI1). Without purifi- 

cation, VII was treated with Kaney Xi in refluxing ethanol to leave 5'-?met 

tyl-2',3'-0-isopropylidene-5-acetyluridine(VII1, R=Me). Compound VIII(R=?le) 

was deacetylated with methoxide in methanol at roori temperature to eive 2' ,3'- 

0-isopropylidene-5-acetyluridine(IX, R=?le). Deacetonation of IX(R=Ele) in 50% - 

formic acid afforded 5-acetyluridine(X, R=Me). ay using anhydrides of pro- 

pionic and butyric acid in place of acetic anhydride, 5-propionyl and 5-buty- 



ryl-uridine were prepared from 11. The results including physical constants 

of acyluridine derivatives were summarized in Table 1. The overall yields of 

these 5-acyluridines from 11 were over 44%. The reduction of the acyl carbo- 

nyl groups of X should give the respective 5-alkyluridines and experiments on 

this point are currently undertaken. 

yield 

194.5-1S.5' 

(lit.165-167') 

yield 93.5% 

(DMSO-ds) 

vield 52.4% 

Eckstein and co-workers reported13 char 5-formyluridine underwent anomer- 

ization in a strong alkaline medium. We confirned similar anomerization when 

IX(K=lle) was dissolved in 2 2 NaOh, in which thed-anamer being predonimating 

in a ratio of 2.5: 1. The differnces of chemical shifts(AS) of the two methyl 

signals of the isapropylidene moieties of IX-,L3 and IX-d in N.XR were 0.2 and 

0.03 ppio, respectively, and consist with lmbach's proposal14 for determina- 

tion of the anomeric configuration of the isopropylidene nucleosides. 

OH- - - 
O x 0  IX-p 

Me Me 0 
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F u r t h e r n o r e ,  a s  t h e  CD s p e c t r a  of J(- a n d @ - 5 - a c e t y l u r i d i n e s  shaw(Fig. l ) ,  

t h e  main p a t t e r n s  a r e  i n  m i r r o r  images i n  each o t h e r ,  and r e f l e c t  t h e  d i f f e r -  

ence  i n  anomeric c o n f i g u r a t i o n s  between t h e  two. The weak p o s i t i v e  CD hands 

* 
appear ing  a t  320 nm a r e  probably due t o  t h e  n-?t t r a n s i t i o n  of t h e  ca rbonyl  

of 5 -ace ty l  group. 

The method d e s c r i b e d  may he e f f e c t i v e  f o r  t h e  p r e p a r a t i o n  of v a r i o u s  5- 

a lkyl-and acy l -pyr imid ine  2 ' -deoxyribosides of p o t e n t i a l  biochemical  i n t e r e s t s .  

F i r .  1. CD Spectra of d- and 4-5-Acetyluridine 
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