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THE SYNTHESIS AND CRYSTAL STRUCTURE OF 
S-ACETYGZ-DEOXYURIDINE 

P. J. BARR, PONGCHAN CHANANONT, T. A. HAMOR, A. S. JONES, M. K. O’LEARY and R. T. WALKER 
Department of Chemistry, University of Birmingham, Birmingham Bl5 2’lT, England 

(Rcceiwd in UK 21 June 1979) 

&bwt-5 - Acetyl - 2’ - deoxyuridine (1) has been synthesised by treating 2’ - deoxy - 5 - ethynyluridim with 
dilute sulphuric acid. Condensation of the trimethylsilyl derivative of 5-acetyluracil with 2deox-3, M-O-p- 
toluoyl-a_~cryrhropentofuramMyl chloride gave a mixture of a- and @nomeric Mocked nuckosides from which the 
a-anomef was isolated and the p-tohmyl groups removed to gk 5 - acetyl - 1 - (u - D - 2- dCOXycrylhrop~OfUmOsy~) 

urad. only a poor VieId of the B-anomer (1) was obtained by this procedure. The UV spectra and m.p. obtained for 1 
Mered from the values quoted in the litemture. The crystals of 1 are monoclinic. space group p2,, with 0 = 9.525, 
b = 12.16, c = 5.22 A, /3 = 92.03” and two molecules in the unit cell. The structure was refined by least-squares 
calc~htio~s to R 3.4% for 1426 observed counter amplitudes. The pyrimidine ring is essentially planar with the acetyl 
group incbned at 6” to it. The sugar ring has the highly unusual C(4’)exo conformation and the arrangement about 
C(4’w(5’) is such that O(53 is oriented ganclu with nspect to both ql’) and C(3’). llz glycosidic torsion angle 
WkC(l~N(IJ-C(6) is 56” (unti conformation). 

5 - Substituted - 2’ - deoxyuridines are currently of great 
interest because many of them are antiviral agents. A 
large number of substituents at tbe S-position will confer 
on Z’deoxyuridine activity against herpes viruses. Thus 
bromo-, iodo-, nitro-, ethyl-, propyl-, vinyl-, 
triiluoromethyl-, propynyloxy-, ethynyl-, E-(2-bromo- 
vinyl)- and a number of other groups are all effective in 
this respect to a greater or lesser extent.’ We have been 
concerned with the synthesis of some of these com- 
pounds, particularly the vinyl-, ethynyl- and E-(2- 
bromovinyl)- derivatives.2 Our route to these has been 
via 5-acetyiuracil, so that we have been engaged also in 
the synthesis of 5-acetyL2’deoxyuridine. It is note- 
worthy that this compound shows no activity against 
herpes viruses” so that we thought that it would be of 
interest to determine the crystal structure of this com- 
pound and to compare it with the structures of the 
antiviral vinyl- and ethynylderivatives which we have 
already published” and with other S-substituted 2’- 
deoxyuridines whose crystal structures are known. 

A synthesis of 5 - acetyl - 2’ - deoxyuridine (1) has 
been reported by Kampf et al.6 They obtained the com- 
pound by the standard procedure of condensing the 
trimethylsilyl derivative of 5-acetyluracil with 2 - deoxy - 
35 - di - 0 - p - toluoyl - /? - D - erythropentofuranosyI 
chloride and removing the p-toluoyl protecting groups. In 
the condensation, both Q- and /3-anomers are 
produced and it was apparent from the low yield of the 
@-anomer obtained (20%) and even lower yield of the 
a-anomer that the separation of the two was difficult. 
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We have carried out this condensation but under 
slightly different conditions and have found that the 
compound most easily obtained was the a-anomer (2, 
R = p-toluoyl). The blocking groups were removed from 
this to give 5 - acetyl - 1 - (2 - deoxy - a - D - 

erythropentofuranosyl) uracil(2, R = H), the structure of 
which has already been established by X-ray crystall& 
graphy.’ Only a low yield of the protected @namer (3) 
was obtained and this was deprotected in the usual way to 
give a small amount of the required product (I). which was 
character&d by comparison with material prepared by an 
alternative and more satisfactory route. This was to treat 2’ 
- deoxy - 5 - ethynyhuidine (4) with dilute aqueous 
sulphuric acid to give the required compound in !N% yield. 
We have already reported the synthesis of 2’ - deoxy - 5 - 
ethynyltidine’ and although this also involves the 
separation of the a- and /3-anomers of the blocked 
nucleosides, in this case it is much easier to obtain a 
satisfactory yield of the required fl-anomer. 

In their report on the synthesis of 5 - acetyl - 2’ - 
deoxyuridine, Kampf et al.6 give results on the UV ab 
sorptio? spectrum of this compound which are di.l?icult to 
explain. They report that the A,, shifts from 282 MI to 
274nm when a neutral solution is made alkaline. This is 
quite unexpected and different from the results they 
report for the a-anomer which shows that the A,., 
remains constant at 282 nm. The 5 - acetyl - 2’ - deoxy- 
uridine which we prepared gave very similar UV ab 
sorption spectra to those of the a-anomer and both 
showed the expected behaviour upon changing the pH. 
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Fii. 1. Steteoscqk view of the. nuckosidc (1). 

These results and the fact that the melting point of out 
product is d&tent from that reported by Kampf d 1 
makes it q~stionable whether these workers obtained 
tbe correct compound. 

Tbe solid state conformation of 1 and the atom mmr- 
bering are shown in Fq. 1. Atomic positional and thermal 
parameters are in Table I, and molecular d~ensio~, 
and the results of mean-plane c~c~ations are in Tables 2 
and 3. Estimated standard deviations are 0.OD3-0.004A 
for bond lengths and 0.z” for bond angles. 

Abe pyrimidine ring is planar to within ~~0.02 A. TIR 
substitwnts o(2), o(4) and Co ah be witbin 0.1 A of the 
ring plane but C(l’) is displaced by a greater amount 
(0.21 A). Deviations of up to 0.15 A for C(13 have, 
however, been repoti for other 5-substituted f 
deoxyuridines. The acetyl group is accurately planar and 
is inclined at 6” to the pyrimidme ring. 

Bond lengths and angles in tbe p~dine ring system 
generally agree closely with tbose found’ for the (I- 
anomer. In the latter structure, comparison of bond 
lengths with averaged values for uridines published by 
Voet and Rich’ indicated possible r-electron conjugation 
between (II0 of the acetyl group and N(l). The evidence 

for such conjugation is less marked in 1, the formal 
double bond W-C(6) being 0.010 A shorter, and N(l)- 
C(6) 0.015 A longer than in the a-anomet, and closer to 
tbe averaged values of Voet and Rich. Tbe largest bond 
length diierences between the Q- and @anomers, 
however, occur in tbe other two bonds involving N(l). 
N(l)-C(2) is longer by 0.025 A and N(l)-C(l3 is shorter 
by 0.042A tban in the cr-anomer. Tbe length of the 
glycosidic bond agrees closely with tbe expected value? 
but N(l)-C(2) is longer by 0.032 A. 

Comparison with 2’ - deoxy - 5 - etbynyluridine’ shows 
that only two bonds in tbe base residue diier by> 
0.010 A. These are N(lK(2) and N(3)-C(4), wbicb are 
both salty (by 0.019 and 0.~ A) longer in 1. 
Detailed comparison of bond lengths with tbe 5 - vinyl - 
derivative *is not possible as sufbciently accurate 
measurements could not be obtained.’ Endoeyclic bond 
angles deviate by a hum of 1.3” ftom those in the 5 - 
etbynyl - derivative. 

Tbe sugar ring can he described in terms of tbe 
envelope conformation. C(l , C(23, C(31 and o(1’) are 
coplanar to within *0.025 a and C(43 is displaced by 
0.51 A from the plane of these four atoms. Alternatively 

Tabk 1. FracWal atomic mrdin&es snd therrn& parameters (both x l@. Estimated standard d+iona arc in 
parentheses. Isotropic temperatun factors are in the form exp [-2sZfJf21 @/AM. Anisotropic temperature 

NV5 
cc25 
O(2) 
no5 
cc45 
w45 
cc55 
C165 
CC75 
O(7) 
Cf%) 

LT E 

-1476(Z) 2070 
-52(25 2070(2) 
393(2) lSOD(25 
7aoi2i 2754(25 
367(25 343%(2) 
1269(25 3993(25 
-ll42(25 3464(3) 
-1970(25 275%(3) 
-1%62(3) 41%5(3) 
-3153(25 4164(25 
-1027 (4) 4917(3> 

Gil’) -24i4i2 j 1245 (35 
WI'5 -3599(2) 1%20(2) 
C(2'5 -29%5(35 396(35 
C(3'5 -4575(25 476(3) 
0(3_5 -5235(25 -37%(25 

, C(4'5 -4793(2) 109%(25 
Co'5 -6119(3) 17%3(3) 
O(5'5 -6324(25 24%2(25 

2919 i4j 

“8% 12; 
921814) 
%456(45 
7063(S) 
1031%(4~ 
10354(4~ 
12063(65 
4034e5 
297Ot3) 

RlfC(Z',] -2642Q35 5171425 

5%%9(95 33Oilh 347i14) 919(245 
337(U) 312(10) 
39700) 

3094(4) 237(105 267(105 
2%33(65 377(135 S41(14) 
4939(4) 314(S) 736U.45 

E I! 
372%(835 
7244(M)) 
lll67fll.3) 923(146) 
13016(llOI 9644(1725 
12729(117) 922<162> 
2760(715 432(%2) 
7546(U4) 89S~l315 

3244(b) 
4620(4) 

201(S) 

:::I:; 
206(%5 
3O%(ll) 
338W 
261(10) . 
249(10) 
492a31 
417(105 
633(20) 
219(105 
234(t) 

297(S) 
291(115 
325(115 
31200) 
267005 
4%%(11) 
295W) 
28%(11) 
26%(U) 
534(125 

z::t: 
313(%5 

a. 

426U.0) 
3%0(115 
526(105 
453UO) 
361(U) 
636(12) 
339(10) 
3%%(11) 
3lOW~ 
352(11) 
402W5 
321(145 
444185 

-%3(E) 47(7) 
-l(S) 24(%5 

-1%7(P) 93(%5 
-39(95 53(7) 
-6(S) S(9) 

-139flO5 -2Sf85 
l%(S) 
-12(95 :g; 
1%(95 %6(S) 

-116&j, i45i8j 
-106(13) 74(14) 
-Sl(ll> -16f91 
71i75' 7i6j 
196(165 -217(E) 
S(9) 42(%5 
44(%5 130(%5 
-16(e) 27(%5 
3(135 -49(S) 

-63(S) 116(e) 

I zt 
-2694(44) -306(395 
-4%3S(295 953(275 
-372%(43> -377(36> 
-4770(265 372(235 
-6829(33> 12fl1(2%) 
-6074f345 22ll(325 
-3734(395 3025(331 

-7(75 
7(7) 
%(a) 

-M(7) 
-22(91 
-91(9) 
160) 
l(8) 
33clOl 
115(9) 
-36(X3) 
B(S) 

-27(65 

-6z? 

::I:; 
12(10) 
lS(75 

i 0 
36%3(925 724(124> 
7009(64) 3?%(74) 
6%14(915 67%(1165 
1750<345 236(625 
2352(63) 
1121(73) a::; 
4993(705 329(93) 
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Table 2. Molecular dimensions 

1271 

(0) hld1mutha (i) 

I(l)-c(Z) 
C(2)-0(2) 
C(ZH(3) 
P(3)-c(4) 
C(4)-0(4) 
C(4)-C(5) 
C(S)-c(7) 
C(7)-0(7) 
C(7)-c(6) 
C(S)-C(6) 

l&06(2) 
1.2l4(3) 
1.366(3) 
1.4000) 
1.222(3) 
1.460(3) 
1.493(3) 
1.231(3) 
1.464(4) 
1.359(3) 

0.950) 
1.02(3) 
0.690) 
0.93(6) 
0.91(S) 
0.97(3) 
0.64(S) 

C(6)-M(l) 
M(l)-c(l') 
C(l'pc(2') 
C(Z')-CO') 
C(3')-0(3') 
C(3')-c(4') 
C(4')-cO') 
C(S')-O(S') 
C(4')-0(1') 
O(l')X(l') 

1.3620) 
1.471(3) 
1.529(4) 
1.519(4) 
1.427(3) 
1.533(3) 
1.515(3) 
1.417(4) 
1.441(3) 
1.424(3) 

0.95(3) 
0.92(3) 
1.04(4) 
0.67(4) 
1.01(6) 
O&4(7) 
0.92(6) 

(b) Bond mnlu (da.), 

C(6)-78(1)-C(2) 121.4 
C(6)-Wl)-C(1') l19.9 
C(Z)-I(l)-C(1') ll8.5 
8(l)-C(2)-R(3) 114.5 
l(l)-c(2)-0(2) 122.3 
N(3)-C(2)-0(2) 123.3 
c(2M(3)-c(4) 127.6 
U(3)-C(4)-c(5) l14.3 
R(3)-c(4)-o(4) l18.6 
0(4')-C(4)-c(5) 127.1 
C(4)-c(S)-c(7) 125.0 
C(4)-C(S)-C(6) 116.3 
C(S)-C(S)-c(7) 116.6 
C(S)-c(7)-0(7) l16.6 
C(S)-C(7)-C(6) 120.2 

C(wc(7)-0(7) 121.1 
C(S)-C(S)-M(1) 123.6 
I(l)-c(l')-o(l') 107.0 
R(l)-c(l')-C(2') l14.4 
C(2')-c(l')-O(l') 106.5 
c(l')-C(2')-c(3') 106.1 
C(2')-C(3')-0(3') 112.5 
C(2')-C(3')<(4') 102.2 
0(3')-c(3')-c(4') 110.9 
C(3')-c(4')-c(S') 115.8 
C(3')-c(4')-0(1') 104.9 
O(l')-c(4')-C(5') 106.S 
C(4')-c(5')-0(5') 113.4 
C(4')-0(1')-C(1') 107.4 

(cl 0dact.d tormloa mp1.m (da.)’ ym utLrtd *tandud 
davfatioa 0.4. 

c(l')-c(2')-C(3')-C(4') 16.6 
~(2')-C(3')-C(4')*(1') -32.3 
C(3')-c(4')-0(1')-C(1') 36.9 
c(s')-O(l')-C(l')-c(2') -25.6 
o(l')-c(l')-c(2')-c(3') 4.3 
0(1')-c(4')-c(5')-0(5') -66.0 
C(3')-c(4')-c(5')-0(5') 49.6 
0(3')-c(3')-c(4')-c(5') 07.9 
0(3')-c(3')-c(4')~(1') -152.5 
o(l')-cq')-u(1)<(6) 55.9 
0(7)-c(7)-C(SM(4) 175.2 
0(7)-C(I)-c(S)-c(6) -5.4 
a(l)-c(l')-o(l')-c(4') -146.5 

it can be descrii as a half&air, C(4’) and o(1’) being 
displaced by 0.43 and 0.10 A on opposite sides of the 
three-atom plane defined by C(l’), C(2’) and C(3’). In 
either case, C(4’) is displaced from the reference plane 
on the opposite side to N(1). The sugar, therefore, has 
the C(4’)-exe pucker, & or ,To. In this conformation, 
C(Y) lies quite close to the reference plane (Table 3). The 
,T” sugar conformation is very unusual and does not 
occur in any of the nucleoside or nucleotide crystal 
structures listed in the comprehensive tabulations of 
!3undaralingam.‘” The related ‘T, conformation has, 
however, been found in the crystal structure of disc&urn 
deoxyguanosine monophosphate tetrahydrate, and the 
,T conformation in a number of 3’, S%yclic nucleo- 
tides.” The arrangement about C(4’)-C(S’) is guuche- 
go&e (s’), torsion angle C(3’)-C(4)-Cy’to(Y) being 
50”. 

Bond lengths in the sugar residue are generally in good 
agreement with those determined in other nucleosides. 
As usual C(4’)_0(11 is longer than o(l?c(11, the 

ditIerence in this structure being 0.017A. Bond angles, 
apart from C(l’)-CQ’)-C(3’), also agree well with those 
determined in other nucleosides. This angle is some 4-6” 
greater than is generally found with deoxyribose rings in 
nucleosides, which, although also adopting envelope 
conformations, have C(2’) or C(33 as the outof-plane 
atom. The difference in C(l’)-W)-C(3’) angle is probably 
related to the difference in ring pucker.” 

The glycosidic torsion angle Ql’)-C(l~N(l)-C(6) is 
56”. so that the conformation is anti. This conformation 
predominates in nucleoside and nucleotide crystal struc- 
tures.” It is adopted by all the 5 - substituted - 2’ - 
deoxyuridines whose crystal structures are known? In 
these nucleosides the glycosidic torsion angles vary from 
19 to 63” and the present value of 56” falls within this 
range. In the ethynyl- and vinyl-derivatives, however, the 
glycosidic torsion angles, at 19 and 39”. respectively, are 
at the lower end of the range. 

The arrangement of the molecules in the crystal is 
shown in FM. 2. Ah three H atoms linked to N or 0 take 



S(f) 

C(2) 

E(3) 

C(4) 

CCS) 

C(b) 

O(2) 

O(4) 

C(7) 

O(7) 

cm 

W') 

C<2'1 

CQ') 

C(4') 

O(l') 

CC5') 

O(5') 

(I) 

0.023’ 

-0.023' 
O.OW 
0.023. 

+X024* 

0.001* 

-0.069 

0.076 

-0.08a 

-0.224 

-0.011 

0.205 

(II) 

-0.001’ 

o&03* 

-&ax* 

-O*OOP 

(III) 

0.936 

~).079* 

Km48' 

0.151* 

-0.224' 

0.190* 

0.463 

1.867 

a-0 

1.112 

-0.025* 

0.023' 

-0.015* 

6.514 

0.016' 

-0.070 

1.324 

cp) 

1231 

0” 

0+ 

0’ 

-0.434 

0.102 

O.Obb 

1.460 

(1) - 1.222&+ 8.7bbby- 3.5293~ - 0.1675 

fI1) - 0.2773=+ 8&55y- 3.5622~. 0.0894 

am 1.4070~~ - 8.5SMy - 3.6553~ - -2.9384 

aw - 0.Ol.l~ - S.ooost:- 3.9283~ - -2.6029 

PIV) 0.188&_ - 8.38lq - 3.782& = -2.6130 

Iatuplmlu bE&lu 

(I) - (II) 5.7' (If - (III) 87.0' 

Fi& 2. The 5xrht.5 of the unit cell viewed in pr0jCCtion along z Hydrogen bmh am shown as dashai lines. 

partinintennoidcularH-~~.o(3~ofthereference at 1+5y,zasacaptot,theN*‘.Odistancebeine 
mukcuie donates a H atom forming a H-bond with the 2.86A. In each case the H-atom lies close to the donor- 
carbonyi OQ) of the acety1 grouP of the mokcuk at 
-l-r, -(lm+y,2-5ofkngth271A.q33alsoacts 

acceptor line. 
Compound 1 differs from many other 5 - substituted - 

as acceptor in a H-bond with O(F), of the molecule at 
- 1 -r, -(l/2)+ y, 1 - z, of length 2.80 A. The third 

Z - deoxyuridmes in its lack of antiviral activity.’ The 
structural features which distinguish it from the other 

H-bond involves N(3) as donor and 00’) of the molecule eight 5 - substituted - 2’ - deoxy - B - uridines whose 
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crystal structures are known, are the slightly greater 
lengths of bonds N(l)-C(2) and N(3)-C(4), and the un- 
usual coronation of the sugar residue. We do not, 
however, consider it possible to postulate any structure- 
activity relationship on the basis of the data available at 
this time. 

the mixh~~boiled under r&x until a &ar sob was ob&ed 
(24 hr). The excess of hexameth~ldisihzane was distilled off and 
the residual oil dissolved in dry &to&& (100 ml)- To this soln 
therewaSaddedasuspeasioaof2-deoxy-3,5-di-G-p- 
toluoyl - (I - D - eryttipeatosy1 chloride (16 g)” in dry acetoni- 
trik (I&l ml). The mixture was stirred for 2-5 days at room temp 
after which time a ppt had formed. This was tiered off to 8ive 
3.8~ of material (shown as descrii below to be the blocked 
t&&osidc). Work up of the a&on&rile soh gave a further 
qtmntity (11 s) of material which was a mixture of blocked a and 
@tcleosides. Several attempts to Separate the anomen by 
chromatography in various solvent systems failed. Subsequent 
separation of the unblocked ariomers as descrii below made it 
~ossiMc to ascertain that in this condensation reaction the 
blocked anomers had been produced in ratio a/@ of 3.7: 1. Later 
experiments using HgBrS a~ a catalyst improved the amount of 
tlm B-anomer tuuduced, but the best ratio wa.s u/B of 1.7: 1. 

A portion of the ppt (blocked a-anomer) was dissolved in dry 
MeGH (150 ml1 containina NaOMe (520 ma) and tbe ~oln boiled 
tmder r&x for 2hr. It Gas then n&ali~ by the addition of 
Dowex 50 (H+) ion exchange resin, the resin was removed and 
well washed with MeGH-water (1: 1) tmtil no more ~~~ 
material was removed. The combined soln and washisgs was 
evaporated to a small vohmm and allowed to staml The crystal- 
line material which seQatated out was l&red off to 8ive 5 - 
acetyi - 1 - (2 - deoxy - a - D - erythmpatofwaaosyf-)nmcit 

(Found: C, 48.7: H. 5.2; N, 10.2. Calc for CIIH14N&: C, 48.9; H. 
5.2; N, 10.4%); A, 229nm (e, Ha), 288tuu (e, 13,3@l), A,,j, 
250 mu (6, 1543) in ethanol; A, 230 um (c 10,200). 283 Ml (t, 
13,0&l). A,, 249~1 (e, 2250) at QH 1; A, %nm (c, ll,OOO), 
288 run (c. 95&B. Ai 261 nm at DH 14. ~~DM~1 1.~210 
(2H, m, H&, 2&t (&let partly &cured by ~o1vent&JCHS), 
3.38 (2H, 1, H-S’), 4.20 (2H, 1, H-3’. H4’), 5.21 (lH, t, S’-oH), 4.80 
{;$ $ 3’-C&H), 6.05 (1H. d, H-13. 8.58 (lH, s, H-6). 115ppm 

- 9 
i pbrtion of the mixture of blocked a- and B_anomers was 

treated with NaOMe in MeGH as descrii for the a-anomer. 
The reSultin mixture of anomers waS Separated on, Siiica gel 
plates by development five times with EtGAc-MeGH (94:6). The 
anomers were ehtted from the silica and shown to be present in 
the ratio of u&l of 18:?. The slower runnin9 comQonent WBs 
identical by chromatography and by UV spectroscopy with the 
crystalline n-anomer and the faster component war? similarly 
identical with 5-acetyi-2’deoxyuridine prepared by the method 
descrii below. 

S-Acrlvr-~-dw~~rY-Lboxy-5-ctbynyluridiae 
(2OOm& was dissolved in O.lMH$G~ (1Oml) and the ~oln 
allowed to stand at room temp for 7 days. The soln was brought 
to pH6 by the ust of a strongly basic ion exchange resin The 
resin was filtered off. well wasbed with amuwus MeGH (50 ml1 
and t& flltmte ad whhings evaporated 16 give a white powder 
of almost pure 5’ - acetyl - 2’ - deoxyuridine (2@mg, 98% yieId) 
which upon crysta&tion from EtGH water gave white prisms, 
m.p. 156158” (cf 160-1~) (Found: C, 48.7; H, 55; N, 10.1. 
Cak. for CrrHr&l& C, 483; H, 5.2; N, 10.4%); A- 232 nm (e, 
10,170), 2B4nm (e, 13,450), &, 251 um (c, 2450) at pH 1; A, 
235 nm (sh) (e, 9500). 287 nm (e, 9950), Ati 260 MI (c, 3,750) at 
QH 13. ~(~D~) 218 (2-H. m, H-2’), 245 (3-H. s, -cH& 3.58 
@H, m. H-5), 3.87 (lH, m, H-4’). 4.25 (IH, m, H-3’). 5.08 (Hi, 
bs, 5’-GH), 5.35 (lH, bs, 3’-GH), 6.10 (lH, 1, H-l’), 8.37QQm 
(lH, s, H-6). 

X-Ray murlvsif of 5 - acetyl - F - deoxyukiine. A crystal of 
dinmnsions 0.2 x 0.3 X 0.1 mm3 mounted about 2 wan used for all 
X-ray measurements. After prehminary examinatho by oscib 
lotion and Weissenhcrgz photo@aQhs, linal unitceil ~US~US 
and intensities were measured on a Stoe two&cIe diiffrac- 
tometer with graphite-monochromated Mo-K. radiation. The (u- 
scan t&nique was employed with a scan speed of 0.6*min-’ 
and 30 s stationary backgrouud measurements at each end of the 
scan.FalayershkOandhklthescan-widthwasl.4”andforthe 
higher Iayers it was c&dated from @3+0.8 sin &an 83” where 
c is the qui-inclination augk and 28’ is the aximuth at@e. 
Betlections were scanned within the range 0.1 < sin dnA C 0.65, 
and of these 1426 (I > 25 o(i)] were con&ered to be observed. 
The intensities of three zero-layer ntlections, checked after each 
layer of data collection to monitor the stability of the system, 
&owed no sign&ant variation with time. 

The structure was solved bv diit methods with SHELX.” 
An E map based on the 3Ol highest E values revealed the 
positions of ah 19 C, N and 0 atoms. Hydrogen atoms were 
located from a subsequent differerme Fourier synthesis. 
R&tement was carried out by full-matrix least-squares Cal- 
culations and in the f&i cycles of refinement coordiites and 
anisotropic thermal parameters were refined for the heavier 
atoms and ordinates and isotropic temp. factoff for the H- 
atoms. The calculations were terminated when ail calculated 
shifts were ~0.10 and R was 3.4% for the 1426 observed 
amplitudes. The weighting scheme was w * l/[u?F!], wlmre u(F) 
is the Standard deviation in the Observed amluiides based on 
countin statistics. 

Crystai data for 5 - acetyt - 2’ - daoxpuridinc. Monoclinic, 
a =9.525(10), b = 1216(l), c=S.22(1) A, /?=92.03(V, u= 
601.2A3, Z=Z, D = 1.486gcm-? F(oaO)=284. Mo-Ka radia- 
tion, A = 0.71069 k Absorption coetlicient = 0.8 cm-'. Space 
group F2, or P2,,, from systematic absences, O&O when k is 
odd. K!, established as a result of the analysis. 
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