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Summary -2’,3’-0-Isopropylidcne-S’ -O-mcthoxymethyl-5,6-dihydrouridlne (2) was 
found to serve as an “amide a-anion”- upon lithiation with LDA. Reactions-of the 
anion with acid chlorides followed by phenylselcnation and oxidative elimination 
furnished S-acyluridines. For the preparation of S-alkyluridincs. initial intro- 
duction of phenylselencnyl group at the C-S of 2 appeared to be effective. 
Alkylation of its a-selencnyl carbanion and subSequent generation of 5.6.double 
bond produced S-alkyluridincs. These routes 
tuted-uridincs. 

constitute a new entry to S-substi- 

Lithiation of organic molcculcs has 

been studied extensively as an increas- 

ingly important tool for carbon-carbon 

bond forming reactions. 1) In the field 

of nuclcosidc chemistry, however, this 

method has only recently hccomc recog- 

nized to hc practically useful. 

In the course of our studies on the 

lithiation of uridine derivatives, we 

found that the metallation of 2’,3’-O- - 
isopropylidenc-5’-0_-mcthoxymcthyl- 

uridine (1) with LDA took place at the 

C-6 position in an essentially regio- 

specific manner. We have already rc - 

ported the usefulness of this method 

for the gcncral synthesis of 6-substi- 

tutcd uridincs. 2.3) In continuation of 

our work on the utilization of lithia- 

tion for synthetic purpose in nucleo- 

side field, we now report here a new 

method which has been devised for the 

transformation of uridinc to S-substi- 

tuted uridines. 4,s) 

Since butyllithium is known to act _ . 
through a “coordination mechanism ,.b 1 

which could be advantageous for the 

generation of the C-S anion of uridine, 

we first examined the lithiation of 1 - 
Kith butyllithium. Compound 1 was 

treated with 2.5 cq of butyllithium in 

THF below -70°C. After quenching uith 

CD30D, the PMR spectrum of the product 

showed, however, that the dcuterium in- 

corporation occurred with a preference 

of about 2:1 for the C-6 position. Al- 

though this is quite interesting as 

compared with the result rcportcd by 

Pichat and co-workers ” in the case of 

tris-trimethylsilyluridine, lack of dc- 

sired regioselcctivity in the above rc- 

action prompted us to devise another 

route. 

As the C-S position in 1 is alpha to - 
the C-4 carbonyl function, WC rcasoncd 

that saturation of the S,6-double bond 

would provide a good possibility to 

gcneratc an “amide a-anion” upon lithia- 

tion, despite the presence of the SH 

proton. 8). 
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Catalytic hydrogenation of l was 

carried out in MeOH in the presence of 

51 Rh on alumina9) to give 2’,3’-O_-iso- 

propylidcnc-S’-t_)-methoxymethyl-j.6-di- 

hydrouridine (1) in virtually quantita- 

tive yield. Disappearance of the W ab- 

sorption at 260 na was used as a cri- 

terion of the reduction. In the PMR 

spectrum of 2, the signals of the 

olefinic protons were missing and the 

two CH2 protons appeared as well scpa- 

rated triplets at 2.68 (CH2-6) and 

3.52 (CH2-S) ppm. 

k’hcn L in THF was treated %ith 2.5 

cq of IDA below -?O’C, a clear solution 

of S,a-dianion (2) resulted. The di- 

anion was then treated with bentoyl 

chloride at the same temperature for 1 

h to afford 4a in 79.61 yield after - 
column chromatography on silica gel. 

13fR spcctrun indicated that 2 is a 6:s 

diastcrcomeric mixture, showing two 

anomcric protons at 5.69 and 5.93 ppm. 

As expected, no N-benzoylatcd product 

was observed due to a poor nuclco- 

philicity of the conjugate base at low 

temperature. 

Other acylating agents, including 

ethyl chlorofornate, work equally well 

to provide 4b=e in high yields as tabu- 

lated in Table 1. 

The next stage to bc accomplished 

Table 1 yields (1) of products 

RCOX ” 5 - 

a I’hCOCl 79.6 89.7 

h Ct13Cti2COC1 72.3 82.7 

C (Cti3)2CHCOCl 80.0 88.0 

d (CH3) 3CCOCl 94.4 64.4 

e CII3CH2OCOC1 gn.5 99.2 

WIS regeneration of the S,6-double 

bond. Liotta et a1 - -* reported an ef- 

ficient method for the conversion of 8- 

dicarhonyl compounds to their corre- 

sponding unsaturated derivatives where 

PhScCl-pyridinc complex was used for 

selenation. LO) Although they used this 

conplcx only for S-ketoaldehydes, S-di- 

ketones and B-ketoesters, namely for 

easily cnolitablc compounds, we found 

that this rcagcnt worked satisfactorily 

in the cast of { leading to 5. - 
Thus, 0 was added to the preformed 

complex in Cii2C12 at O°C and the mix- 

ture was allowed to stir at ambient 

tcmpcraturc overnight. After removal of 

pyridinc, the mixture was treated with 

301 HZ02 in CII,Cl2 at O°C for 2 h with- 

out isolating the intcrmediatc seleno- 

dcrivat ivc. Chromatographic puri f i - 
cation gave rise to S_ in high yields as 

given in Table 1. The phenylsclenation --..- 
of S-prvaloyl derivative (g) did not 

proceed under the above conditions and 

required heating at 60~70~C. Al though 

4 reacted rather sluggishly with the 

complex, the addition of cxccss reagrnt 

was unnecessarylo) even in the case of 

4d. The I’FIR spectra of all the products _ 
(5) exhibited sharp singlets in aroma- 

tic region corresponding to their if-6, 

providing cvidcncc of rcgencrat ion of 

the 5,6-double bonds. 

Our next intentron was to prcparc S- 

alkyluridincs from 2. 11) As the intro- 

duction of an alkyl group at the C-5 of 

5 decreases the acidity of H-5, one 

vi11 find difficuty in the successive 

phcnylsclenation. fn fact, phcnylselcn- 

ation of 5-methyl-i,b-dihydrouridinc 

Chart 1 
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derivative (6)) obtained in 87.41 yield 

by mcthylation of !., with PhScCl- 

pyridine complex resulted in complete 

recovery of the starting material. Com- 

pound 7 was produced only when b_ was 

lithiated with LDA and then sclcnaccd 

vich I’hSeCl, but the yield (X5.7\) was 

poor . A solution of the problem cn- 

countered ahovc might bc to rcversc 

this reaction sequence, since several 

sclcnlum stabilized carhanions have 

been rcportcd. ‘2) 

Thus, 2 was subjected to metallation - 
tilth I.DA and treated with PhScCl. The 

isolated yield of the rcquisitc product 

(8) was, however, only nodcrate (42x50 

1) due to the formation of his-phcnyl- - 
sclcno derivative (p: 19=22t). On the 

ocher hand, when the reaction nixturc 

ro. 

containing 8 and 9 was further treated - 
with 1.0 cq of butyllithium In a onc- 

pot manner, the greater part of 9 was 

converted to 8. 13) After chronato- 

graphy on a silica gel column, 8 was - 

a, 

0 0 
x 

Chart 2 

isolated in 71.01 yield along tiith a 

small amount of 2 (2.60. Indeed, the 

lithiation of ; with LDA14) and suc- 

cessivc methylacion with MCI gave a 

higher yield of 1 (87.Ot). Reactions 

with ally1 bromide. benzyl bromide and 

methyl bromoacetatc were also carried 

out in a similar nanner to afford the 

corresponding products (lOa-c) in good 

yields (Table 2). 

Although a selenium stahilized anion 

derived from PhScCH2C02Et has been rc- 

ported, 15) WC arc not aware of any cx- 

ample similar to our system, I’hScCI(RCO- 

NHR’ . 

Oxidativc elimination with J.0 was 

conducted in CIi2C12-JOt Ii202 from C°C 

to roan temperature for a couple of 

hours. The yields of protcctcd S-alkyl- 

uridincs (11. and 12alc) were excellent -- 
as shown in Table 7 __ :: 

Finally, concurrent deprotection of 

the isopropylidcne and methoxymcthyl 

groups in 2, 11 and z was successfully - 
accomplished in Sot aqueous CF3C0,11 at . 
room temperature without any apprecia- 

blc side reaction, except in the cast 

of 12c whcrc partial hydrolysis of the - 
cstcr function occurred. The yields of 

free S-substituted uridincs arc shotin 

in parentheses. Compound 22 &as prc- - 
pared from 11 by ammonolysis. 

In conclusion, our results provide 

Table 2 

yields (t) of products 

7 87.0 94.5 - 11 
10a 69.2 12a 96.5 - - 
lob 71.6 12b 97.0 - 
1oc 79.3 - & 91.0 

a) R- Ci12CH-CH2, b) R- CH2Ph, c) R- Cti2C02Mc. 
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USC~: 7.35 mm01 of LDA in THF (IS ml), 
0.61 ml (S.88 mmol) of freshly distill- 
ed (CHs)rCHCOC1. After adding the elcc- 
trophile, the reaction was continued 
for 1 h. Chromatographic purification 
on a silica gel column (1~2% EtOH in 
;;;l;;,+yave dc (941 mg, 8O.Ot). MS nfr: 

383-(M-Me). PMR (CDCl,) 6: 
1.07%1.2; (61i m He CHCO), 1.35 (311, 
s, isop.Me), i.si ?$, 5, isop.?( 
2.92x3.24 (111, m, Mc,CHCO), 3.35 and 
3.37 (3H, each as s. Cfl,OCH,), 3.48~ 
3.89 (4ti, m. H-6 and CH,-S7, 4.10*-4.27 
(ZH, n, H-S and H-4’). 4.63 and 4.6s 
(Zti, each as s, CH WH,), 4.70++4.80 
(lH, m, H-3’), 4.?!&4.98 flH, m, H-2’). 
S.63 and 5.91 (lH, each as d, H-1’). 
8.30 (lH, hr. X(H). 

2’,3’-O-lsopropylidcne-S’-O~mc~ho~~ 
methyl-3-plvaloyl-S,6-dlhydrourldlnc 

- eo f llowing amounts of rc- 
ts and 939 mp (2.84 mnol) of 2 were 

used: 7.10 nmol of I&X in THF (IS-ml). 
0.69 ml (5.68 mmol) of freshly distill- 
cd (CH,) ,CCOCl. After adding the elec- 
trophile. the reaction was continued 
for 1 11. Chromatographic purification 
on a silica gel column (11 EtOH in 
CHCl,) gave 45 (1.11 R, 94.4%). ?(S m/r: 
41s (?i*l), 3% (M-?fe). PMR (CUCl,) 6: 
1.21 (Sti, s, 4(iCf:O). 1.36 (3H, s, lsop. 
MC), 1.57 (3H, s, isop.Me), 3.35 (SH, 
s, CIi,OCI~) ) S.40~3.88 (4H, m, H-6 and 
CIi, - 5 ’ ) * 4.11~4.27 (ZH, m, H-S and Ii- 
4’). 4.61 (211, s, CII OCH,), 4.64--4.82 
(2H, m, H-2’ and li-fl), S.66 and 5.79 
(lfi, each as d, H-l’), 8.15 (lH,hr, NH). 

S-Ethoxycarhonyl-2’ 
Idene-S’-0-mcthoxymeth 
me (4cl--- The fo 
of reazcnts and 1.0 .c (3.03 mm011 of 2 
wcrc used: 7.58 mmol‘.of LDA in THF (15 
ml), O.SR ml (6.06 mmol) of frcshl) 
distilled ClCO*Ift. After adding the 
clectrophilc, the reaction was continu- 
ed for 1 h. Chromatographic purifi- 
cation on a silica gel column (It EtOH 
in CHCl,) gave 4e (98O,mg, 80.5%). MS 
m/z: 403 (Wl) ,702 (N 1, 387 (CI-MC). 
PMR (CDCl,) 6: 1.29 and 1.31 (311, each 
as t, COOCHICl&), 1.35 (311, s, isop.Mc). 
1.57 (JH, s, ~sop.Mc), 3.37 (311, s. CR*- 
OCi&z1) * 3.4813.92 (SH, n. H-S, H-6 and 
Cli, . s ’ ) , P.lZt4.39 (3H, n, H-4’ and CO*- 
Gil CH,) 4.65 (2H, s CHzOClf,) , 4.69-d 
435 (2;1, m, H-2’ ani H3’), 5.65 and 
S.89 (lH, each ils d, 11-1’1, 8.08 (lH, 
br, NH). 

S-Bcnroyl-2’,3’-O-isopropylidene-S’- 
~~me~oxynethy~u~ne (Sa - PhSeCl- 
pyridinc complex (1 29 mmo ), prepared 
from 247 np of PhSeCl and 104 ul of 
pyridinc. in CHrClr (7 ml) was cooled 
to 0”. After 15 min, 4a (SlO ng, 1.17 
mmol) in CHIClr (7 mlr%as added to the 
ahove solution and the mixture was 
stirred for 24 h. The reaction mixture 
uas evaporated and coevaporated with 
EtOH to remove rhe last trace of 
pyridine. The residue was dissolved in 
CHICla (10 ml) and cooled back to 0°, 
at which time 0.2 ml of 301 HIOI was 

added. After 2 h, the organic layer was 
separated, washed with aqueous SaHCO,, 
dried (Na,SO,) and chromatographed on a 
silica gel column (1% EtOH in CtiCl,) to 

PMR (CDCl,) 6: 1.38 
1.61 (SH, s, isop.lrle), 

3.70%3.80 (211, 

4.SS (ZH, s, CH OCH,), 4.77%4.89 (2H, 
m, H-2’ and H-5)). 6.04 (111, d, H-l’), 
7.34x7.60 (3ti, m, Ph), 7.69x7.81 (211, 
m, Yh), 8.39 (lri, s, H-6), 8.61 (lH, 
br, SH). 

2’,3’-0-Isopropylidcnc-S*-O-methoxy- 
methyl-S-proplonylurldlnc (Sb) - .e- 
Cl-pyridlnc complex (1 18 mm011 in 
(:HrClt (10 ml), 5 (41; mg, 1.07 mmol) 
in CH.Cl* (7 ml) and 0.2 ml of 30% HIO, 
were used. Phenylsclenation and oxi- 
dation were continued for 24 h and for 
2 h. respectively. Chromatographic puri- 
fication on a silica gel column (CHCl,) 
gayc Sh (340 ng, 82.7%). MS m/z: 384 
(M 1,369 (M-Me). PHR (CDCl,) 5: 1.11 
(SH, t. COCH,C&,), 1.37 (SH, s, isop.- 
Me), 1.60 (3H, s, isop.Mc), S.02 (2ll. 
q, COCH,CH,), 3.36 (SH, s, CH,OCH 1, 
3.70x.136 (ZH, m, t&-S’). 4.44% .60 $ 
(lH, m, H-4’). 4.70 (2H. 5, CH,OCH,), 
4.78X4.90 (ZH, m, H-2’ and H-F), 5.99 
(111, d. H-l’), 8.63 (111. s, H-6), 8.76 
(111, hr. Vi). 

S-Isohutyryl-Z’,3’-0-isoptopy11denc- 
S’ -O-methoxymcthyiurldlne (Sc)--PhSe- 
El-pyriJincfompltx in 
CH*Cl, (1s ml), s, (306 ng. 0.75 nmolf 
in CHzC1, (6 ml) and 0.2 ml of 301 (ia01 
Ycre used. Phenylselcnation and oxi- 
dation ucrc continued overnight and for 
1 h. rcspectivcly. Chromatographic puri- 
fication on a silica gel column (21 
EtOH in CHCl,)+gave SC (263 ng, 88.0%). 
MS m/r: 398 (U ), 38f(M-Me). I’MK 
(CDCl,) 6: 1.11 f6H. d, COCHHe,). 1.37 
(3H. s, isop.!+), 1.60 (311, ~‘isop.Me), 
3.35 (3H. s, CHIOCH,). 3.62x3.90 iSH, m, 
COCHYe,) , 4.48%4.Sr(lH, n, H-4’). 4.64 
and-4.72 (211, each JS d, CH,OCH,I, 4.82 
=4.89 (211, m, H-2’ and H-ST, 5.98 (lH, 
d, H-1’). 8.60 (1H. s, H-6). R.?? (1H. 
hr, SH). 

ii0 ml). 4d ‘(424 I&, 1.02 mmol) in‘ _ 
CHzCl. (7?ii11 and 0.2 ml of 3Ot lilOa 
uerc used. Phenylselcnation was con- 
ducted at 60~70~ for 24 h. Oxidation 
was continued for 1 h. Chromatographic 
purification on a silica gel column 
(CHCl,) gave 5d (271 mg, 64.41). MS m/z: 
41.3 (M*l), 39T-(M-MC). PMR (CDCl,) 6: 
1.28 (9H, s, COCHc ), 1.37 (3H. s, 
isop.Me), 1.60 (nrf s, isop.Mc). 3.36 
(3H, s, cH,oct&), 3.78 (2H, d, Cti,-5’). 
4.4226.50 (111. m, H-4’). 4.61 and 4.69 
(ZH, each as d, fHiOCH,j, 4.80%4.82 
(ZH, III, H-2’ and fi-3’). 5.94 (lH, d, 
11-l’). 8.10 (lri, s, H-6). 8.53 (lri, br, 
W) . 



S-Ethoxycarbonyl-2’,3’-0-isopro 
idcne-S’-O-methoxymethyluridine (5 

in CHtCl, (8 ml)-%rd 0.2 ml of 30; tf,Oz 
were used. Phenylselcnation and oxi- 
dation uere continued overnight and 1 h, 
respectively. Chromatographic purifi- 
cation on a silica gel column (3t EtOtf 
in CtICl,) gave Se (512 mg, 99.2)). MS 
m/z: 401 (M*1),38i (M-Me). PMR (CDCI,) 
6: 1.35 (3H, t. CO,Cti,Cs), 1.37 (3ti, s, 
isop.Mc), 1.60 (3tf, s, 1sop.H~). 3.36 
(311, 5, Ctf,OCti,), 3.79 (Zif, d, cti,-5’). 
4.33 (Bf, q* Wzctf Ctf,), 4.48x4.54 (llf, 
m, H-4’). 4.67 (Zrrf s, CH OCtf,) 4.82 
(Ztf, m, 11-Z’ and H-3’), 3?93 (l;f, s, 
tr-l’), 8.59 (111, s. H-6), 8.76 (lH, br, 
Ntf) . 

.?‘,S’-0-Isopropylidene-5’-0_ncthoxy- 
methyl-S-methyl-5,6-dlhydrouridlne (62 
- Compound 2 (707 2 I4 1) 
TtfF (10 ml) was trea% wfth % (S!;S 
mmolj in TtfF (10 ml) below -70’ for 1 h. 
Freshly distilled !4eI (0.27 ml, 4.28 m 
mol) was added to the above solution 
and the reaction mixture *as stirred 
for 1.5 h. Chromrtographic purification 
on a silica eel column (It EtOtf in 
CH(:l,)+gave g (644 mg, i?.dt). ws m/r: 
344 (M ), 32g (M-Ye). P?(R (CDCI,) 5: 
l.ZZ~andl.29(3tf, e&h as d, S-MC). 
I. 35 (jti, s, isofi.Mc), 1.57 (311, S. 
isop.Me), 2.72 and S.24 (ZH. each as m, 
tf-6). 3.37 (SH, s, Cti,OCG), 3.SO (ltf, 
m, ii-S), 3.71 (2H, m, Cffl-S*), 4.18 
(ltf, m. tf-4’). 4.65 (ZH, s, Ctt OCti,), 
4.75 (ZH, m, tf-2’ and 11-3’). f .bg and 
5.77 (ltf, each as d. H-l’), 7.77 (IH, 
br, SH). 

LDA (11.2 mmol) in ItIf; (IS ml) below 
-70° for I h. PhSeCI (1.84 g, 9.60 mmol) 
in TtiF (10 ml) was added to the solution 
and the mixture was stirred for 2 h 
bclou -70’. The reaction mixture was 
further treated with hutyllithiun (3.20 
mmol) in hexanc and kept bclov -70’ for 
1.5 h. ttfter being quenched with AcOti, 
the mixture tias evaporated. The whole 
residue was chromatographcd on a silica 
gci column (It EtOtf in CtfCl,) to give 
8 (1.10 g, 71.01) and 9 (53 mg, 2.6t). 

PMR data (CDCl,)of 5 are as follows. 
6: 1.36 and 1.39 (311. each as s, isop: 
Me), 1.66 (SH, s, isop.?lc), 3.3S and 
3.37 \3t1, each as s. CttrOCti ) , 3.44- 
3.78 (Stf. m, tt-S and (X,-S 9, 3.87%4.05 
(2H. m, ti-b), 4.10=4.27 (ltf, m, H-Q’), 
4.61 and 4.65 (211, each as s, Ctf OCtir), 
4.58x4.86 (211, m, tf-2’ and ti-3’c 5.47 
and S.87 (lti, each as d, ti-1’), 7.29% 
7.42 (3tf, m, Ph). 7.53 (lti, br, WI), 
7.60x7.72 (Ztf, m. Ph). 

PMR data (CDCI,) of 9 arc as follows. 
6: 1.3s (31f, s, isop.Mer, l.SS (3tf, 5, 
isop.Me), 3.35 (3tf. s, CH,OCH ), 3.42 
and 3.?9 (2ti, each as d, ti-bf 3.60 
(Zti, d, Cti,-S’), 4.06x4.20 (IH, m,H-4’), 
4.52x4.76 (211, m, H-2’ and H-3’), 4.61 

(ZH, s, Clf OCti,), 5.36 (lH, d, H-l’), 
7.28x7.4:, ‘-tbti, II, Ph), 7.6527.76 (ati, 
m, Ph). 

Preparation of 2’,3’-O-isopropyl- 
idene-5’-~-methoxymethyl-S-methyl- 
uridine (11) from 8 via its S-methyl-S- 

intermediate 
I 92 

(7J_- 
1) 

h~~;ed’wit~m~DA ii.i!‘rn 
mol) in THF (12 ml) below -70’ for 1 h. 
Freshly distilled Me1 (0.24 ml. S.84 m 
mol) was added to the above solution 
and the reaction mixture was stirred 
below -70’ for 3 h. An additional 0.24 
ml of Me1 was then added and stirring 
was continued for another 1 h. After 
being quenched with AcOtf, the reaction 
mixture was evaporated. The residue was 
chromatographcd on a silica gel column 
(CHCI,) to give f f836 mg, 87.01). The 
intermediate (7, 836 mg) was oxidized 
by 3Ot tf.0. (0.4 ml) in CtflClp (20 ml) 
for 2 h. Chromatographic purification 
on a silica gel column (2t titOH in 
CtfCl,) gave 11 (S42 mg, 94.5% from 1). 
MS m/t: 342 TF;I*), S27 (M-MC). PMR 
(CDCl,) 6: 1.36 (SH, s, isop.Mc), 1.59 
(311, s1 isop.?( 1.91 (3tf, d, S-Me), 
3.38 (Sit, s, CH,OCtf ), 3.7513.80 (221, 
m, Cti,-S’), 4.28+.41f9 (ltf, m, tf-4’)) 
4.68 (2ti, s, Ctf,OCti,), 4.82 (2tf. m, ti- 
2’ and H-3’), KSS (ltf, d, ti-I’), 7.29 
(lti, d, H-b), 8.69 (111, hr. NH). 

Preparation of S-allyl-2’,3’-O-iso- 
pylidcne-S’-O-nethoxymethyluridine 
a) from R via its S-allyl-S-phenyr- 

sclenenyl intermediate (10 ) a- Corn - 
pound 8 (976 2 01 If in THF (12 
ml) ua3 lithi:frd ;ithm’;fEA (5.03 mmol) 
in TtiF (10 ml). After addition of fresh- 
ly distilled ally1 bromide (2.8 ml, 
32.4 nmol), the reaction mixture was 
kept below -70” overnight. Chromato- 
graphic purification on a silica gel 
column (bentene:AcOEt - 2:1) gave 10s 
(732 mg, 69.2t). The intermediate ma, 
732 mg) was oxidized by 301 ti,O, (Or 
ml) in Cti,Cla(lS ml) for 4 h. Column 
chromatography on silica gel (St t:tOH 
in CHC~F)m~:v~ 12a ($95 mg, 96.5) from 
lOa). : S&8--(M ), 353 (M-Me). I’MR 
mCl,)‘6: 1.36 (3tf, s, isop.Me), 1.59 
(3ff, s* isop.?( 3.08 (2tf, dd, Ctf CH= 
Ctf? ) t 3.37 (31f. 5, CHlOCff f, 3.77<2H, 
d, CH,-S’), 4.28=4.40 (lnf m, H-Q’), 
4.66 (2H, s, CIf Octi.)) 4.73=4.93 (ZH, 
n, ti-2’ and tf- 3$), S.02~5.08 and S.18~ 
S.22 (?ti, m, Ctf,Ctf=Ctf,), 5.65~6.05 (lH, 
m. Ctf,Ctj=Cti,), 5.82 Tit!, d, If-l’), 7.21 
(111, s, tf-6). 8.74 (111, hr. NH). 

Preparation of S-benryl-2’,3’-O-iso- 
ylidene-ST-O-methoxymethyluridine 
) from 0 via its S-benryl-S-phenyl- 

sclcnenyl rntcrmediate (IOh) - om- 
oound 8 (954 me. 1.97 mmol) in Ttft: (12 
ml) wa? lithiated with LDA (4.93 mmol) 
in THF (10 ml). After addition of frcsh- 
ly distilled bcnryl bromide (3.75 ml, 
31.5 amol), the reaction mixture bias 
kept below -70” overnight. Chromato- 
graphic purification on a silica gel 
column (benzene:AcOEt = 1O:l) gave lob - 
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(810 mg, 71.61). The intermediate (lob, 
700 mg) was oxidized by 301 H,O1 (OT 
ml) in CHICI. (IS ml) for 3 h. Short 
column chromatography on silica gel 
(SI EtOH in CtiCl,) gave 12b (490 mg, 
97.01 from lob). MS m/z:TB (M ), 403 
(M-Me). PMR~DCl,) 6: 1.34 (3ti. s, 
isop.Me), 1.55 (3ti, s, isop.Wc), 3.32 
(3fi. s, Cfi.OCfi ) 3.64 (2ti, s, Qi Ph), 
3.66 (2ti, d, zjf,%), 4.1ti4.35 flH, III, 
H-4’)* 4.S3 (ZH, s, Cti OCH,), 4.6724.94 
(ZH m H-2’ and ft-3’r”;. 5.68 (IH, d, 
ti-1’);6.99 (IH, s, ii-;) 7.19=7.49 
(Sti, m, Ph), 8.46 (lti, hi, NH). 

Preparation of 2’ ,S’ -O-isopropyl- 
idene-S-methoxycarbonylmcthyl-SW-O- 
methoxymcthylurldrnc (12~) from 8 via 
Its S-methoxycarbonylmethyl-S-phenyl- 
sclenenyl zntermedlatc flock-- Com- 
pound 3 (1 24 2 66 mmol) in TttF (17 
ml) was liihiatdd with LDA (6.65 mnol) 
in TtiF (IS ml). After addition of frcsh- 
ly distilled methyl bronoacetate (0.S 
al, S.32 mmol), the reaction mixture 
was kept below -70’ for 2 h. Chromato- 
graphic purification on a silica gel 
column tCtiC1,) gave 1Oc (1.17 g, 79.3%). 
The intermediate (lOc,l.l? g) was oxi- 
dized by 301 titOI F-l ml) in (:HICll 
(20 ml) for 2 h. Short column chromato- 
graphy on silica gel I It t:tOti In CtiCl,) 
gave 12c (795 my, YJ.Ot from 10~). MS 
m/z: m (U ). 38s (M-MC). 1867H*l). 
WitI (CDCl,) 6: 1.36 (Sti. s, isop.Me), 
1.58 (3H, s. isop.Mc), 3.37 (3ti, s, 
Cti,oCt~) * 3.74 (Zti, d, Cti,-S’), 3.80 
(311, s. CO,Mc), 4.16y4.29 (111, m, H-4’), 
4.69 (2ti, s,Cti WI,) 4.69t4.79 (lti, 
m? fi- 3’ ) , 4.78+ti, d: C~COIHc) 4.89 
(iii. dd, ti-2’). 5.81 (lti, d, ti-1’). 
6.99 flti, t, ti-6). 8.01 (Iii, br, Sti). 

S-Rcnzoyluridine (13)- Compound Sa 
(366 mg ) in SO1 aqueous Ct:,CO,ti (8 rnn 
was stirred at room tcmperaturc for 3 
Jays. Short column chromatography on 
silica gel (51 EtOti in CtiCl,) gave 13 
(24s mg. 84.3%) which was crystallited 
from EtOtl (mp 210~211’C). 4n31. Calcd. 
for C1 .ti, ,N,O, : C, 55.17; -4.63; S, 
8.04. Found: C, 55.23; H. 4.63; S, 7.85. 
UV absorption in McOti: max 283 nm (E 
ISZOO) and ZSl nm (E 12400). min 264 
nm (E 11500) and 225 nm (E 6500). PMR 
(IlaO) f: 3.49x3.84 (2H. m, Cti,-S’), 
4.10~4.14 (ZH, m. Ii-3’ and H-O’), 4.32 
~4.36 (lti, III, H-2’). 5.93 (lti, d, J- 
2.9 Hz, ti-1’), 7.45=7.79 (Sti, m, Yh), 
8.SZ (111, s, Ii-6). 

S-Propionyluridine (14)- Compound 
Sj Tzu4 CF,CO,Ii (5 ng In 
m7) was stirred at room temperature for 
19 h. Short column chromatography on 
silica gel (St titOti in CtiCl,) gave 14 
(131 mg, 83.01) which was crystallicd 
from Lt0H (mp 180~18l’C). Anal. Calcd. 
for C,,ti N 0 1‘ 1 r: C, 48.00; -37; N, 
9.33. Found: C, 47.85; ti. 5.41; N. 
9.16. UV absorption in MeOti: max 283 nm 
(c 12000) und 225 nm (F 9800), min 247 
nm (e 1700). PHR (11x0) 6: 1.06 (SH, t, 
COCfi, CtL) * 2.93 (2H, q, COCH CH,), 

3 
3.88 

,&3.97 (Zli, m. Cti,-S’), 4.08~ .39 (SH, 

m, H-2’. H-3’ and H-4*), 5.91 (lti, d, 
J- 2.4 tiz, H-l’), 8.88 (lti, s, ti-6). 

An eltcrnative method for the prepa- 
ration of 14 has been reported: ref. 18. - 

S-Isobutyryluridine (IS).- Compound 
SC 7253 mg) in SO\ aqueous CP,CO,ti (5 
iiiT) was stirred at room temperature for 
2 days. Short column chromatography on 
silica gel (5% litOti in CtiCl,) gave 15 
(183 mg, Y0.6\) which was crystallisd 
from AcOtLt (mp 1682169°C). Anal. Calcd. 
for Cr,ti,.S.O,: C, 49.68; 1175.77; N, 
8.91. pound: C! 49.40; tt, 5.82; X, 8.70. 
UV absorption in McOti: max 283 nm (E 
11700) and 226 nm (c 9100), min 249 nn 
(c 1900). PMR tn.01 C: 1.09 (6ti. d. CQ- 
(itplc ) 5.43**-3;7i (lH, m, CO&Me,); 
3.tiS:Y7 (?H, m, Cti,-S’), 4.0Y~4.35 
(3ti. m, tt-2’. 11-3’ and ii-Q’), 5.92 (lit, 
d, .I* 2.0 tit, H-l’). 8.86 (IH, s, Ii-b). 

S-Pivaloyluridinc (16)- Compound 
Sd m7 mg) in SOI aqueous CF,CO,ti (5 - 
ml) was stirred at room temperature for 
2 days. Short column chromatography on 
silica gel (St PtOli in CHCl,) gave 16 
(142 mg, 82.St) which was crvstallrzd 
from EtOtt-hcxanc (mp 129X13O”C). Anal. 
Calcd. for C~,H~oN,O,~l/SH,O: C, m; 
Ii, 6.23; S, 8.38. Found: C, 50.28; H, 
6.25; 5, 8.40. UV absorption in McOti: 
max 273 run fr: 10700), min 24s nm (c 
4900). PMR (IlaO) C: 1 .22 (9tt, I;, COC- 

3.?0*~4.03 (21i, n. (Ii,-S’), 4.08~ 
(Sri, m, ti-2’. H-S and H-d’), 5.91 
d, J= 3.4 Hz, H-l’), 8.22 (lti, s, 

S-Ethoxycarhonyluridine (17) .- Con- 
pound Se (490 mu) in 501 aaucous CF.- 
COlti (li”i ml) wai’stirred ai room tcmpcr- 
ature for 16 h. Short column chromato- 
graphy on silica gel (St IItOtt in CtiCl,) 
gave 17 (359 mg, 93.40 which was 
crrstzlizcd from EtOH (mn 205~206~C). 
Anil. Calcd. for Cr,H,,<,b,: C. 45.57; 
-5.10; S. 8.86. Found: C. 45.49; II. 
5;21; S, 8;90. JJV absorption in MeOH: 
nax 276 nm (c 13200), min 239 nm (c 
1700). PMR (D,O) 6: 1.31 (BH, t, CO,- 
CHICH 1, 

-;f 
3.87%3.98 (ZH, m, CH,-5’). 

4.09% .41 (dti, m, H-3’, H-4’ and CO,- 
CtbCH,), 4.78 (lti, m, H-2’), 5.91 (1H. 
d, .J= 2.0 Hz, H-l’), 9.00 (ltt, s, H-6). 

An alternative method for the prcpa- 
ration of 17 has been reported: ref. 19. 

0 Ro&queous CF CO ti (5 rnn 
S-?(cth lurrdrnc (IS)- Compound 11 

was stirred at room tcmpcr:tu:c for 19 
h. Short column chromatography on 
silica gel (SI LtOti in CIiCl,) gave 18 
(120 mg, 87.0\) which was crystallitcd 
from acetone (mp 1811182’C). Anal. 
Calcd. for ClotiI,N~O.: C, 46.51;, 
5.47; S, 10.85. Found: C, 46.63; Ii, 
S.SO; N, 10.69. lJV absorption in McOti: 
max 267 nm (c 9500). min 234 nm (c 
2000). PMR (D*O) 6: 1.88 (311, d, S-Me), 
3.81~3.88 (2ti, RI, Cti,-5’). 3.98x4.39 
(311, n, Ii-2’ ) 11-3’ and ti-4’). 5.90 (lti, 
d. .I= 4.4 Hz, ti-1’). 7.68 (lH, d. H-6). 

An alternative method for the prepa- 
ration of 18 has been reported: ref. 20. - 
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S-Allyluridine (19)- Compound 12a 
(110 mg) in SO\ aqueous CF,CO,H (3 m7 
was stirred at room temperature for 15 
h. Short column chromatography on silica 
gel (5% EtOH in CHCl,) gave 19 (69 mg, 
80.0%) which was crystallizehfrom 
acetone (mp 169%171’C). Other physical 
data of 19: see ref. 21. - 

S-Benzyluridine (20 - Compound 12b 
(468 mg) in SO\ aqueou!. CF,CO,H (10 ?;;ry 
was stirred at room temperature for 21 
h. Short column chromatography on silica 
gel (51 EtOH in CHCl,) gave 20 (303 mg, 
Bl.O\) which was crystallirchfrom EtOH 
(mp 188xl9O’C). Anal. Calcd. for CI.HX, 
N*O,: C, 57.48; -43; N, 8.38.Found: 
C, 57.31; H, 5.35; S, 8.43. UV ab- 
sorption in MeOH: nax 267 nm (E 9900). 
min 237 nm (c 2700). PMR (DIO) 6: 3.65 
(.?H. s, CH Ph), 

t 
3.54x3.89 (2H, II, CH,- 

5’). 4.07% .24 (SH. m, H-2’, H-3’ and 
H-b’), 5.88 (lH, d, J- 3.9 Hz, H-l’), 
7.54 (lH, s, H-6). 

5-Hethoxycarbonylmethyluridine (21)_ 
and S-carbamylmethylurldlne7rr) - 
g ompoun aqueous 
CF,CO*H (rml) was stirred at room 
temperature for 22 h. Short column 
chromatography on silica gel (51 EtOH 
in CHCl,) gave 21 (219 mg, SS.81) which 
was slightly impure. UV absorption in 
MeOH: max 265 nm, min 236 nm. PMR (DMSO- 
d.) 6: 3.51x4.02 (811, m, H-2’, H-3’. 
H-b’, CH,-5’. 2’-OH, 3’-OH and St-OH), 
3.75 (3H. s, CH.CO,Me), 4.58 (211, d, 
CH CO,Me) 5.77 (IH,d, J- 5.4 Hz, H- 
lTf, 6.70’(1H. t, H-6), 10.89 (III, br, 
tiH) . 

Compound 21 (185 mg) was dissolved 
in 28% aqucoz ?JH.OH (7 ml) and the mix- 
turc was stirred at room temperature 
overnight. The solvent was evaporated 
and the solid residue was washed with 
t&OH to give 22 (109 mg, 61.68). Rc- 
crvstalliration from &OH-H,0 uavc 
crystals of 22 (mp 2?8%230’C).-Anal. 
Calcd. for CzH,,S.O,: C. 43.85; 
5.02; H, lS.<g.-Foind: Ci 44.10; H, 
5.07; N, 13.68. UV absorption in HIO: 
max 267 nm (c 8800). min 233 nm (E 500). 
PMR (U,O) 6: 3.33 (2H, s, CH COXH.), 
3.86 (2H, m, CH,-5’). 4.00% ht-40 (3H, m, 
H-2’. H-3’ and H-b’), 5.92 (lH, d, J- 
3.9 Hz, H-l’), 7.86 (lH, s, H-6). 

An alternative method for the oreoa- 
ration of 21 and 22 has been rcpoitch: 
ref. 22. - - 
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