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The yield of 3’-deoxyuiidine starting from ti-xylose .(rpethdd A) ;s 12-g< &_&npar&~~ 
with a 61 %_yield of 3’-deoxyuridinevia method.& ..i .: ‘1 ‘:I’- ’ 

: 
._ _:: I_ ” ::I-: 

:. Although the 3’_deoxyu@ine in earlier studies had,limit@ biologijdai:.&h$aL 
fion1zs15~16,- 3'-deoxyuridine is now a very us$ul biochein& probe &:Di’$+ replica? 
tion. Gumport ef a2.” reparted that 3’-ck+TP has limited utility because it .competes ._, 
for ATP as: an energy source for DNA sy~~thesis,m_ a$,+tion .to itS\&$ty to, l&i;k. 
synthesis of primer ‘WA. 3’-duTp would not interfere. ~th_fhe ATP_re&.$~g $t~p.-. 

Therefore, ti rapid, convenient synthesis in high yield of 3’-deoxyuridine is needed 
in order to pursue the DNA studies with 3’-deoxyuridine S-@iphosphate. 

; : 
ExPmAL. : . . _._ -, .: .; :: ... : 

Geneial methods. - All melting points were taken on e Thomas-Hoover sili- 
cone-bath apparatus and are uncorrected. Uhraviolet, n.m.r., and mass-spectral data 
were recorded on a Gilford model24OOspectrophotometer, a Varian modelXL-100-15, 
and an AEI MS-9 mass spectrometer, respectively. High-pressure. liquid chromato- 
graphic separations were performed on a Waters Associates liquid chromatograph ’ 

model ALC/GPC 202.with a micro-Bondapak C-18 column (4 mm X 30 cm); flow 
rate, 2 ml/nun; chart speed, 0.5 cm/m& solvent, 0.01~ dipotassiu& -,hydrogen- 
phosphate (pH 6.0). TLC. was-performed on silica gel GF pIates and AviCe1 F plates, 
Solvent volumes are v/v.. For the nucleoside derivatives, 4: 1 benzene-methanol’was 
used: 1,2-dichloroethane was dried by refluxing- it for 2 h over phosphorus. pent~ 

oxide, d&i&g it, and storing it over molecular sieve .(3A): Silica gel (Ramsey and 
Patterson) was obtained from Mallinckrodt. -Methyl 2,5-di-0:benzoyl-3-deoxy-B-D- 
eryzhira-pentofuranoside was a .generous gift from Dr. F. Holly, Merck, Sharp and 
Dohme Research Laboratories. 

Synthesis of 3’-deoxyuridine (1) - Methqd. A. Froth methyl 2,5-di-0-benzoyl 

3-deoxy-j?-D-ribofianoside (2)- Compound 2 (200 mg, 562 polj was dissolved in 

3 ml of dry 1,2-dichIoroethtie &d OS ml of 2/I-bis(trimethylsilyloxy)pyrimidine 
(1,400 pmol) was added, f$lowed- by star& chloride (0.2 ml) with stirring in. a 
stoppered fiask overnight at room temperature. T.1.c. (4: 1 benzene-methanol) 
indicated the completion of the reaction by the absence-of 2 (& 0.90). The reaction 
was stopped by adding 0.5 ml of methanol. After &in&g for. 10 min at 0”, _the 
suspension was titered through a coarse, ~sintered-glass fu&& The solid -on the 
funnel was washed with 30 ml of 1,2-dichloroethane. The titrate and washings were 
combined and washed twice with 15-&l portions iif cold sodium hydroge&zarbonate 
(water saturated), followed by two 15-ml portions .of water...The. dichloioethtie. 

. . 
solution was dried over anhydrous sOdium s&ate and evap.orated.to-a syrup ikvacuo. 

The syrup was boiled under Yeflux for 3 h in n?et+uoJ (I2.,r@)-.c&tai&~g 1 ti. of 
2~ sodium hydroxide. The solvent was removed in vat&o; &d-the residue -was dis- 
solved in 2 ml of water and put Outo a columu [AG-_I x‘ ‘8’ r$in ($&ate), .4 &l, -. .._ 

bottom layer, and AG-50 X 8 (Hi) 4. I& top layer]: The column -w& develo@d .: 

with-water and 10&l fractious -~.~re,~ollected. 3’-D,eoxy&idine w&lu~d’~~t&&&$6~ ‘, 1 .._ _~. 



;:+j*, ~-::-. -_:.-i .:I:‘:: --.. 537:: ., ., ..- '_ -. I ._I:..-, _ : 
;$?&&& ,,.combined.andevaporrited;to ~~sI~~~~~~~~~~~~~i~~~~:~~, 

ii&&Ii &~i~~-:,~~,~. q+a+&~~~<l.idl) :qI& &&al&&;0 ~~~&,&~,~.p.: i7&-1,8d” : 
‘;, ~~:'"~l2:-175;~~79~~~~~~~_~.~~~.~~~~~~~~~"""""""""'"""""""""",~~~~~~j;jlo~~~'as~._s~~.n;ate~~~, 

: .Jfap$ 'chroy&@ri&l$ jWh&inaiK ,3_$TqyGid; $y (Avi+ F ~~d~Giic& gel ‘Gj?) : _-..‘-_Y ,: ;. :‘ 
.sho+l. tie contamina~~~,b~:~~~~-~bso~~~~ qij+xlii;Aiicelp.,an$ p@er.chqqiat&- 
&a~~$.&v&T ;5 : 1.:‘4 f_bu&&i+&& .a&ditii&r & _s~~~~~~..Bnrl:.silica_~~~_~~,_ tiea 

4: 1 _I@z&~niet&a&l & .s&ent. The +v.. qkctk’of ‘1: i+ kid, all&& aba: $ti pH- 7 
_-, ~~~~ ide~ti~~-‘~~ -,~,a~. ~~ ~~~, ~~~~ “nail-: that ,~~, p~~~~~ ~~~~: *~ I-iv_. 

- 
~f&&$ .-derivativel--~_Ijn.r..‘_~~~ _@f&& _&&&l-i&~2b &&&{th&;‘~_de&y_ 

itri&& :has‘ix Jl;,ip coupling constant df 1,6 Hz; which is iden&+ tith the co.ti&n~ 
consta~&f~~ the P-D .auomer,of 3?:deo$i+line~as reported. by ~!%$ltc& .kt hZ.52. The 
co.upling constant. for the. cr-q .ano&$~~ of 3’deoxy&ine is ,3.9 ;l%, .. -: i _ 

jl&#od 33: ?‘yDeoxymid&e (l), synthesis- via tiansnucl~osi&iion. Compound 3 
v&s synthesized -+cm. --3’deoxydenosine -&cl benzoyl chloride $r, ‘@idi&; yield 
d546mg (82~);.~.~_.,17~~~18;~.5.~.- :: ._ : . . : : I....... 

-. &zZ; Cal&.' for C38H29N507: C, k8.38; I$ 4;35;--N, -10.49: ‘0 16;8@ -Fo$nd: .’ 
C, 68.24; H, 4.45; N; 10.01; 0, 17.05. ._ . . 

Com@ound 3 (280 mg, 0.42 mmol) was dissolved m dry 1,2dichloroe&ne 
(3 ml) and the- solution was cooled in .a Dry Ice-acetone bath.- 2,4-Bis(trimethyl- 
silyIoxy)pyrimidine (0.6 ml; 1.68 mmol) was added, followed.by 0.25 ml of stannic- 
chloride. The mixture was brought to room temperature and stirred for 20 h. The 
mixture was then cooled to -70” and 0.5 ml,of methanol added. After thawing, the 
mixture was filtered through a coarse, sinmred-glass funnel. The funnel was washed 
with five lo-ml portions of 1,2-dichloroethane. The product was isolated exactly as 
in-method ;4.3’iDeoxyuridine was eluted in tubes 24.. The fractions were combined 
and- evaporated; yield. 63 mg. The residue was dissolved in methanol (5 ml) mixed 
with silicic acid (500 mg) and the methanol was removed by evaporation. Chloroform 
w+ added and the. shu-ry was added to a silicic .acid ~01~. (50 ml, packed with 
chloroform). The column was washed with 200 ml each of 3 : 17 acetonechloroform, 
3 : 7’&%one_chlorofo&, ‘cud 1: 1 acetone-chloroforr& and finally with 3 : 7 ethanol- .. 
chloroform; 20-ml fractions were collected. 3’-Deoxyuridine. was eluted with ethanols 
chloroform.’ The solvent was removed and the syrup was dissolved in l,.&of ethanol 
and crystallized; yield 57.mg (61 z). The &ass spectrum of3-deoxyuridine showed a 
parent ion (m/e 228) arid a molecular ion, m/e 229 _(M + H+). The peak’intensify of 
the uracil phis H+ ion (m/e 113) W&S g&&r than @at of the M + Hi peak at m/e 229. 
The properties (m.p., ti.m.r., u.v., mass speetroinetry, -elution by high-pressure liquid 
chromatogr&phy) _of 1 synthesized by methods’;4 and & were id&&al. 
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