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Reac t ion of the trityl epoxy derivative la with hydrogen chlor ide (8%) in d ime thy l fo rmamide 
at r o o m t empera tu re af fords in 70% yield the 3-chloro derivat ive Ila of the arabino series. By reac-
t ion with hydrogen b romide (hydrogen chlor ide) in d ime thy l fo rmamide , the epoxy derivative lb 
is conver ted to the 3 ' - b romo (S'-chloro) derivat ive lie (Ila) in 87% (77%) yield. The acetyl deriva-
t ive lib (lid) p r epa red by acetylat ion with acetyl chloride in acetic acid, is reduced with tr i-n-butyl-
t in hydr ide t o the 3 '-deoxy derivative lie in 62% (75%) yield. Methanolys is of c o m p o u n d lie 
affords the 3 '-deoxy derivative Ilf whereas the par t ia l methanolysis with me thano l i c a m m o n i a 
resul ts in the f o r m a t i o n of the 5 ' -monoacety l derivative Ilg. By react ion with one equivalent 
of sod ium methoxide , the 3 ' -b romo derivative lie is conver ted to the epoxy derivative lb. On com-
par i son of / j 2

 a n d J2 3 coupl ing cons tan ts in 1 H N M R spectra of c o m p o u n d s Ila—Hi with those 
of 6-azauraci l r i bo fu ranosy l and a r ab ino fu ranosy l derivatives, the arabino or threo conf igura t ion 
of these c o m p o u n d s has been establ ished. 

In the previous paper 2 , the reaction of the 2',3'-epoxy derivatives la and lb with am-
monia has been examined. As a continuation of the study on the reactivity of epoxy 
derivatives in the nucleoside series towards nucleophilic agents, the reaction of deriva-
tives la and lb with hydrogen halides is reported in the present paper. 

In the earlier work2 , the detritylation of the epoxy derivative la with ethereal 
hydrogen chloride has been observed to be accompanied even under very mild condi-
tions, i.e., at room temperature, by a cleavage of the epoxide ring with the formation 
of the 3'-chloro derivative Ila. The detritylated product lb was almost insoluble 
in the reaction medium and only a partial opening of the epoxide ring took place 
in the heterogeneous phase2 ; at a higher concentration (3M) of ethereal hydrogen 
chloride there was obtained only 14% of the 3'-chloro derivative Ila while a lower 
concentration (0-6M) favoured a higher yield (61%) of compound Ila. When the 
reaction was performed in solution with hydrogen chloride (8%) in dimethylformamide 

* Pa r t V in the series Analogues of Nucleosides; Pa r t IV: This Journa l 40, 3061 (1975). 
** Taken f r o m the thesis of J. Brokes . Char les Universi ty, P rague 1975. Presented as a lecture 
in abr idged f o r m , cf. 
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as solvent at room temperature, a single product was obtained from compound la, 
namely the 3'-chloro derivative Ila. The reaction rate increased with the increasing 
concentration of hydrogen chloride. As expected in accordance with the nucleo-
philicity of the two reagents, the reaction of compound lb with hydrogen bromide 
was faster by one order of magnitude than the reaction with hydrogen chloride, under 
otherwise the same reaction conditions. Moreover, the yield of the 3'-bromo deriva-
tive lie was by about 10% higher than that one of the 3'-chloro derivative Ila. 

HN' 

RO — 

la, R = Tr 
lb, R = H 

.N 

R20 

Ila, R1 = CI, R2 = R3 = H 
lib, R1 = CI, R2 = R3 = Ac 
lie, R1 = Br, R2 = R3 = H 
lid, R1 = Br, R2 = R3 = 
lie, R1 = H, R2 = R3 = 
///, R1 = R2 = R3 = H 
Hg, R1 

Ac 
Ac 

H, R2 = Ac, R3 = H 
Ilh, R1 = NHAc, R2 = R3 = Ac 
Hi, R1 = NHAc, R2 = R3 = H 
Ilj, R1 = OAc, R2 = R3 = Ac 

In contrast to the reaction of sugar furanoside epoxy derivatives with hydrogen 
halides which affords a mixture of the two possible isomers, namely, the corresponding 
2- and 3-halo derivat ives3 - 7 , only the formation of the 3'-haIo derivatives is observed 
in the nucleoside series8-9. In accordance with these8 , 9 results, the 3'-halo derivative 
of the arabino configuration was the single product of the reaction of compound la 
with hydrogen halides. Compounds Ila and lie were isolated in 77% and 87% yields, 
resp. In mother liquors remaining after crystallisation of compound l i e there was 
chromatographically detected the presence of a small amount of an additional sub-
stance (of a close RF value and a different IR spectrum), probably l-(2-bromo-
2-deoxy-|3-D-xylofuranosyl)-6-azauracil. The quantity of this by-product was not 
sufficient to allow an exact identification. By the action of one equivalent of sodium 
methoxide, the 3'-bromo derivative lie was transformed into the epoxy derivative lb, 
identical with an authentic specimen2. 
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Acetylation with acetyl chloride and acetic anhydride in acetic acid1 0 was used 
to convert the 3'-halo derivatives Ila and lie to the corresponding diacetyl derivatives 
lib and lid in 90% yield. These diacetyl derivatives were used in spectral measurements 
and in the preparation of the 3'-deoxy derivative I l f . The acetylated halo derivatives 
lib and lid were reduced with tri-n-butyltin h y d r i d e 1 1 - 1 3 in refluxing benzene 
in the presence of 2,2'-azobis(2-methylpropionitrile)12. Concerning the course of the 
reduction, the reaction rate was considerably higher in the case of the 3'-bromo 
derivative lid (30 min) than with the 3'-chloro derivative lib (3 h). Furthermore, 
the yield with compound lid was higher (75%) than that with compound lib (62%). 
These results are in accordance with those reported1 2 . Even the reduction of the 
more reactive 3'-bromo derivative lid did not take place without the addition of 2,2'-
-azobis(2-methylpropionitrile) in spite of the use of refluxing benzene as the reaction 
medium. 

The sodium methoxide-catalysed methanolysis of the reduction product lie 
yielded 81% of l-(3-deoxy-f3-D-f/?reo-pentofuranosyl)-6-azauracil ( / / / ) . By the 
action of methanolic ammonia (18%) at room temperature for 2 h, compound He 
afforded a mixture of the monoacetyl derivative IIg, the 3'-deoxy derivative / / / , 
and the starting diacetyl derivative lie. From this mixture, the 5'-monoacetyl deriva-
t ive / /g was isolated in 51% yield by thin-layer chromatography on silica gel. Position 
of the acetyl group was determined by means of ' H - N M R spectra from comparison 
of chemical shifts of protons at positions 2' and 5'. With compounds Ilf and Ilg, the 
signal of the H2- proton occurs in the same region and differs f rom the H 2 , signal 
of the diacetyl derivative IIe\ consequently, the acetyl group of compound Ilg can 
not be placed at position 2'. In accordance with this finding, the chemical shifts of 
H 5 protons are similar in the case of the diacetyl derivative lie and the monoacetyl 
derivative Ilg and differ from the chemical shifts of H 5 , protons of the deacetylated 
compound I l f . Both comparisons confirm the substitution at position 5' of com-
pound Ilg. This preferential methanolysis of the secondary acetyl group could be 
compared with the earlier observations on the methanolysis of 6-azauridine formyl 
derivatives14 which results in a preferential selective solvolysis of secondary formyl 
groups at the expense of the primary formyl group. 

The 1 H - N M R spectra of the present compounds are in accord with the assumed 
structures. The Ji> t 2 ' a n d J2',3' coupling constants of the 3'-acetamido (///i and Il i) , 
3'-halo ( I la — d), and 3'-deoxy ( I le — g) derivatives were compared with the known 
^ - N M R spectra of 6-azauracil ribofuranosyl and arabinofuranosyl derivatives. 
The J x, 2 ' coupling constants of derivatives IIa — e,g (6-5 — 6-9 Hz), Ilf (6-1 Hz), 
and Ili (6-0 Hz) were in full accordance with the J r 2 , value (6-5 Hz) of compound 
Ilj. Also some further 6-azauracil derivatives with a cis system of protons at positions 
1' and 2' exhibit the J , , value higher than 5-0 Hz such as l-f3-D-arabinofuranosyl-
-6-azaisocytosine15 (6-5Hz), l-(5-0-benzoyl-P-D-lyxofuranosyl)-6-azauracil16 (7-0Hz), 
l-(2,3,5-tri-0-acetyl-p-D-lyxofuranosyl)-6-azauracil16 (5-0 Hz). On the other hand, 
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the Ji < 2' coupl ing cons tan t of c o m p o u n d s with a trans system of p r o t o n s at posi t ions 
V a n d 2' is appreciably lower, e g. in the case of t r i -O-acetyi-6-azauridine (3-5 Hz), 
5 '-0 -benzoyl-6-azauridine 1 6 (2-0 Hz) , 5'-0-acetyl-3'-0-tosyl-6-azauridine1 7 (3-5Hz), 
l - (5-0-acetyl-3-deoxy-3-iodo- |3-D-xylofuranosyl)-6-azauraci l1 7 (1-5 Hz), and l-(3-de-
oxy-P-D-er)^ /?ro-pentofuranosyl) -6-azauraci 1 7 (1-5 Hz) . 

W i t h c o m p o u n d s IIa — d,h, the J2<,3- coupl ing cons tan t was in the region 
of 8-7 — 9-5 H z ; in the case of the 3 ' -deoxy derivatives Ile — g, the J 2 \ 3 ' value was 
between 7-7 a n d 8-0 H z a n d the J 2 \ v value was between 10-3 a n d 10-6 Hz . O n the 
o ther h a n d in the series of 6-azauraci l r ibo fu ranosy l derivatives, the J 2 , 3 , coupl ing 
cons tan t was 5-5 H z ( t r i -O-acetyi-6-azauridine) and 5-0 H z (5'-0-acetyl-3'-0-(p-
- to luenesul fonyl ) -6-azaur id ine 1 7 ) . O n compar i son of a n d J 2 \ 3 ' coupl ing con-
stants , the arabino (or threo) conf igura t ion of c o m p o u n d s Ila — i has been unequi-
vocally es tabl ished. Whi le the difference between coupl ing cons tan t s in the 6-aza 
series is great enough a n d unambiguous ly indicates the arabino or ribo conf igura t ion 
of the par t icu la r nucleosides, the uracil series exhibits only a small difference between 
the J i > 2' coupl ing cons tan t s of ur idine tr i-O-acetyl derivative (4-6 Hz) and a rab ino-
furanosy lurac i l t r i -O-acetyl derivat ive (3-9 Hz) and it is there fore ha rd ly possible 
in the uracil series to use these coupl ing cons tan t values as the single cri ter ion in con-
figurational de te rmina t ions . 

C o n f o r m a t i o n of the sugar moie ty of the present c o m p o u n d s can n o t be exactly 
de te rmined f r o m the above men t ioned ' H - N M R spectral values. No twi th s t and ing , 
the E 2 c o n f o r m a t i o n might be ascribed to the 3 ' -halo derivatives I l a — d on the 
basis of ca lcula t ions with the use of a simple K a r p l u s equa t ion which h a s also been 
used in c o n f o r m a t i o n a l de te rmina t ions of the 3 ' -halo derivatives in the uraci l series8 . 
The E2 c o n f o r m a t i o n has also been ca lcu la ted 1 8 f o r methyl 1-P-D-arabinofuranos ides . 
The difference between the 6-azauraci l and uracil series ( the T{3 c o n f o r m a t i o n has been 
ca lcu la ted 8 fo r the lat ter series) might be explained by the inf luence of the aglycon 
por t ion of the nucleoside on the steric a r r angemen t of the sugar moie ty . 

E X P E R I M E N T A L 

Mel t ing points were taken on a hea ted microscope stage (Kof le r block) a n d were not cor rec ted . 
Analyt ical samples were dr ied at 50°C/0T Tor r fo r 12 h. Thin- layer c h r o m a t o g r a p h y was per-
f o r m e d on ready- for -use Silufol U V 2 5 4 (Kaval ier Glassworks , Votice, Czechos lovak ia ) silica gel 
foils in the solvent systems S l 5 e thyl aceta te ; S 2 , ethyl a c e t a t e - b e n z e n e (1 : 1); a n d S 3 , e thyl 
a c e t a t e - m e t h a n o l (9 : 1). Spots were detec ted bv viewing u n d e r U V light. C o l u m n c h r o m a t o -
graphy was car r ied out on P i t ra silica gel (part ic le size 30— 60 y) a n d p r epa ra t i ve th in- layer 
c h r o m a t o g r a p h y was p e r f o r m e d on fluorescent silica gel; b o t h mater ia l s a re p r o d u c e d by Service 
Labo ra to r i e s of this Ins t i tu te . T h e U V spectra were t aken on a s ingle-beam Opt i ca Mi l ano 
CF-4 s p e c t r o p h o t o m e t e r . The I R spec t ra were r eco rded on a Zeiss M o d e l U R - 2 0 a p p a r a t u s . 
The 1 H - N M R spec t ra were measu red on a Varian H A - 1 0 0 a p p a r a t u s at 100 M H z . Opt ica l 
ro ta t ions were de t e rmined on a Pe rk in -E lmer M o d e l 141 M C po la r ime te r . Unless s ta ted o ther -
wise, the so lu t ions were t aken down on a ro t a to ry e v a p o r a t o r at 20 T o r r a n d t e m p e r a t u r e s 
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between 20°C and 50°C depending on the boiling point of the solvent. Pyridine was dried over 
potassium hydroxide at room temperature. Other solvents were dried as usual and stored over 
molecular sieves Potassit 3 (Research Institute for Petroleum and Hydrocarbons, Bratislava, 
Czechoslovakia). 

1 -(3-Chloro-3-deoxy-P-D-arabinofuranosyl)-6-azauracil (Ila) 

A. A solution of the trityl derivative2 la (469-5 mg; 1 mmol) in 8% hydrogen chloride in di-
methylformamide (20 ml) was kept at room temperature overnight, evaporated, and the residue 
coevaporated with three 30 ml portions of toluene to remove excess hydrogen chloride. The final 
residue (60°C/0-5 Torr) was distributed between water (150 ml) and chloroform (three 50 ml 
portions). The aqueous phase was evaporated under diminished pressure, the residue coevaporated 
with three 20 ml portions of 1 : 1 ethanol-benzene, and finally chromatographed on a loose 
silica gel layer (40 x 1 8 x 0 - 1 cm) in ethyl acetate. The band corresponding by its mobility to the 
nucleoside Ila was eluted with methanol and the eluate evaporated. Crystallisation of the resi-
due (262 mg) from ethyl acetate (5 ml) yielded 161 mg(6!- l%) of compound Ila,m.p. 188— 191°C. 
The mother liquors were evaporated and the residue (102 mg) crystallised from ethyl acetate 
(1 ml) to afford additional 24 mg(9-l%) of compound Ila, m.p. 182-186°C. 

B. A solution of the epoxy derivative2 lb (227 mg; 1 mmol) in 8% hydrogen chloride in di-
methylformamide (15 ml) was kept at room temperature overnight and processed analogously 
to paragraph A. Crystallisation of the residue (272 mg) f rom ethyl acetate (5 ml) yielded 171 mg 
of the chloro derivative Ila, m.p. 186—190°C. Work-up of mother liquors yielded additional 
31 mg of the same product, m.p. 182— r85°C; overall yield, 76-8%. Optical rotation: [a]£5 —54-3° 
(c 0-55; methanol). UV spectrum (ethanol). Amax 267 nm (log s 3-73) and Alllin 233 nm 
(log e 3-43). IR spectrum (nujol): 3 445 and 3 350 c m - 1 (OH), 1 725 and 1 684 c m - 1 ( C = 0 ) . 
1 H - N M R spectrum in a mixture of hexadeuteriodimethyl sulfoxide and deuteriochloroform 
(hexamethyldisiloxane as internal standard, recalculated to tetramethyl silane, chemical shifts 
in p.p.m., CF3COOD exchange): 3-60 (m, 2 H, / 4 % 5 , a = 6 Hz, J^ y h = 3-2 Hz, JPem = 12-0 Hz, 
H5- a , H 5 , b ) , 3-92 (septet, 1 H, J4, v = 8-7 Hz, H4 , ) , 4-24 (t, 1 H, Jy2, = 8-7 Hz, H3 , ) , 4-52 
(q, 1 H, J2,x = 6-8 Hz, H2 , ) , 6-2o'(d, 1 H, H r ) ; before the exchange: 4-70 (t, 1 H, JOH 5, = 6-0 
Hz, O 5 H), 5-95 (d, 1 H, JOH2, = 6-0 Hz, 0 2 ' H ) . For C 8 H 1 0 C l N 3 O 5 (263-6) calculated: 36-45% 
C, 3-82% H, 15-94% N, 13-45% CI; found: 36-34% C, 3-87% H, 16-16% N, 13-58% CI. 

l-(2,5-Di-0-acetyl-3-chIoro-3-deoxy-P-D-arabinofuranosyl)-6-azauracil (lib) 

A mixture of the chloro derivative Ila (211 mg; 0-8 mmol), acetic anhydride (5 ml), acetyl chloride 
(1 ml), and acetic acid (5 ml) was stirred until the solid dissolved, the solution kept at room 
temperature overnight, diluted with toluene (40 ml), and evaporated under diminished pressure. 
The residue was coevaporated with three 30 ml portions of toluene and with methanol (30 ml). 
Crystallisation of the final residue (281 mg) from benzene (4 ml) yielded 253 mg (91%) of the 
chromatographically homogeneous compound lib, m.p. 141 —144°C. Optical rotation: [a]^,5 

— 82-7° (c 0-54; methanol). UV spectrum (ethanol): Xmax 262 nm (log r. 3-76) and Amin 223 nm 
(log e 3-45). IR spectrum (chloroform): 3376 c m - 1 (NH free), 3207 (NH bound), 1744 c m " 1 

( C = 6 acetate), 1722 and 1701 c m - 1 ( C = 0 azauracil), 1 594 c m " 1 (C= -N). 1 H - N M R spectrum 
in a mixture of hexadeuteriodimethyl sulfoxide and deuteriochloroform (hexamethyldisiloxane 
as internal standard, recalculated to tetramethylsilane, chemical shifts in p.p.m.): 4-24 (m, 2 H, 
y4 , 5 ,a = 2-4 Hz, JA, yb = 1-8 Hz, Jgem = 9-0 Hz, H5- a , H 5 . b ) , 4-47. (m, 1 H, J4, y =9-5Hz, 
H 4 ' ) , 4-63 (t, 1 H, Jy 2, = 9-5 Hz, H3-), 5-53 (2 d, 1 H, J2. v = 6-9 Hz, H r ) , 6-61 (d, 1 H, H r ) , 
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7-47 (s, 1 H, H 5) , 9-76 (broad s, 1 H, NH), 2 07 (s, 3 H, CH 3CO), 2 09 (s, 3 H, CH3CO). For 
C 1 2 H 1 4 C 1 N 3 0 7 (347-7) calculated: 41-45% C, 4-06% H, 12-08% N, 10-20% CI; found: 41-37% C, 
4-06% H, 12-27% N, 10-34% CI. 

1 -(3-Bromo-3-deoxy-(3-D-arabinofuranosyl)-6-azauracil (lie) 

A solution of the epoxy derivative lb (227 mg, 1 mmol) in 3% hydrogen bromide in dimethyl-
formamide (15 ml) was kept at room temperature for 2 h, coevaporated with three 30 ml portions 
of toluene to remove excess hydrogen bromide, and finally evaporated at 60°C/0-5 Torr. The 
residue was chromatographed on a layer (40 x 18 x 0 - l cm) of loose silica gel in ethyl acetate. 
The band corresponding by its mobility to the bromo derivative lie, was eluted with methanol, 
the eluate evaporated, and the residue crystallised from ethyl acetate (4 ml) to afford 203 mg 
(65-9%) of compound He, m.p. 175—177°C. The mother liquors were evaporated and the resi-
due crystallised from ethyl acetate (1 ml) to yield additional 67 mg (21-4%) of the chromato-
graphically homogeneous nucleoside He, m.p. 170—179°C (after repeated crystallisation from 
ethyl acetate). Optical rotation: [a]^5 —50-4° (c 0-48; methanol). UV spectrum (ethanol): 2m a x 

267 nm (log e 3-67) and ylmin 233 nm (log e 3-33). 1R spectrum (nujol): 1 593 c m - 1 ( C = N ) , 
1676, 1 700 and 1 714 cm - 1 ( C = 0 ) , 3190 and 3 285 c m " 1 (NH, OH), 3 525 c m - 1 ( O H ^ H - N M R 
spectrum in a mixture of deuteriochloroform and hexadeuteriodimethyl sulfoxide (hexamethyl-
disiloxane as internal standard, recalculated to tetramethylsilane, chemical shifts in p.p.m.): 
3-95 (broad s, 2 H, Q 2 H, 0 5 H ) , 3-55 (2 d, 1 H, JyaA, = 5-8 Hz, Jgem = 12-0 Hz, H5 , a) , 3-70 
(2 d, 1 H, J y b A , = 3-0 Hz, H 5 , b ) , 4-03 (septet, 1 H, / 4 , 3 , = 9-0 Hz, H4 ,), 4-24 (t, 1 H, JV 2. = 
= 8-8 Hz, H3,'), 4-58 (q, 1 H, J2, v = 6-8 Hz, H2 , ) , 6-18 (d, 1 H, H r ) , 7-40 (s, 1 H, H5) , 12-11 
(broad s, 1 H, NH). For C 8 H , ' 0 B r N 3 O 5 (308-1) calculated: 31-19% C, 3-27% H, 13-64% N, 
25-94% Br; found: 31-32% C, 3-39% H, 13-64% N, 26-12% Br. 

l-(2,5-Di-0-acetyl-3-bromo-3-deoxy-(3-D-arabinofuranosyl)-6-azauracil (I Id) 

A mixture of the bromo derivative l ie (200 mg, 0-65 mmol), acetic anhydride (5 ml), acetyl 
chloride (1 ml), and acetic acid (5 ml) was stirred until the solid dissolved, the solution kept 
at room temperature overnight, diluted with toluene (40 ml), and evaporated under diminished 
pressure. The residue was coevaporated with three 40 ml portions of toluene and with methanol 
(30 ml). Crystallisation of the final residue (259 mg) from benzene (4 ml) yielded 230 mg (90-2%) 
of the chromatographically homogeneous diacetyl derivative lid, m.p. 143 —145°C. Optical 
rotation: [a]£5 —83-4° (c 0-52; methanol). UV spectrum (ethanol): Amax 263 nm (log e 3-73) 
and 226 nm (log e 3-41). IR spectrum (chloroform): 1591 c m - 1 ( C = N ) , 3205 c m - 1 (NH 
bound) 3 376 cm" (NH free). 1 H - N M R spectrum in a mixture of deuteriochloroform and 
hexadeuteriodimethyl sulfoxide (hexamethyldisiloxane as internal standard, recalculated to tetra-
methylsilane, chemical shifts in p.p.m.): 1-98 (s, 3 H, CH 3CO), 2-00 (s, 3 H, CH 3CO), 4-00-4-50 
(m, 3 H, H 4 , , H 5 , a , H5 ,b) , 4-57 (broad t, 1 H, / 4 , 3 , = 9-0 Hz, H3 ,) , 5-55 (q, 1 H, / 3 , > 2 , = 9-5 Hz, 
H2 , ) , 6-45 (d, 1 H, JVt2, = 7-0 Hz, H r ) , 7-39 (s, 1 H, H5) , 12-23 (broad s, 1 H, NH). For C 1 2 . 
. H I 4 B r N 3 0 7 (392-2) calculated: 36-75% C, 3-60%H, 10-71% N, 20-38% Br; found: 36-44% C, 
3-62% H, 10-52% N, 20-75% Br. 

L-(2,3-Epoxy-3-D-lyxofuranosyl)-6-azauracil {lb) 

A mixture of the bromo derivative l ie (62 mg; 0-2 mmol) and 1M methanolic sodium methoxide 
(0-4 ml) was kept at room temperature for 4 h, diluted with methanol (10 ml), and neutralised 
by the addition of Dowex 50 (H + ) ion exchange resin previously washed with methanol. The resin 
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was filtered off and the filtrate passed through a column of Dowex 3 ( O H - ) ion exchange resin 
previously washed with methanol . The residue (45 mg) of the efluent contained a single UV-ab-
sorbing compound lb, m.p. 189—194°C (methanol), identical with an authentic specimen2 . 

l-(2,5-Di-0-acetyl-3-deoxy-3-D-//zr<?o-pentofuranosyl)-6-azauracil (He) 

A. From \-(2,5-di-0-acetyl-3-chloro-3-deoxy-\!>-T)-arabinofurcmosyl)-6-azauracil ( l ib). Aref luxing 
solution of the chloro derivative lib (139 mg; 0-4 mmol), tri-n-butyltin hydride (466 rag; 1-6 mmol), 
and benzene (10 ml) was treated with 2,2 /-azobis(2-methylpropionitrile) (50 mg), the reflux con-
tinued for 3 h, and the reaction mixture evaporated under diminished pressure. The residue was 
chromatographed on a layer ( 4 0 x 1 8 x 0 1 cm) of loose silica gel in the solvent mixture 1 : 1 
ethyl acetate-benzene. The band containing the diacetyl derivative He was eluted with ethyl 
acetate, the eluate evaporated, and the chromatographically homogeneous residue (91 mg) 
crystallised f r o m 2-propanol (1 ml) to afford 77 mg (61-5%) of the diacetyl derivative He, m.p. 
136—139°C. Optical rotat ion: [a]£5 - 4 1 - 2 ° (c 0-50; methanol). UV spectrum (ethanol): /lmax 266 
n m (log 8 3-71) and ;.min 228 nm (log £3-38). 1R spectrum (chloroform): 1 589 c m - 1 ( C = N ) , 
1711 sh c m " 1 ( 0 = 0 ) , 3200 c m - 1 ( N H bound), 3379 c m - 1 ( N H free). 1 H - N M R spectrum 
in deuter iochloroform (hexamethyldisiloxane as internal s tandard, recalculated to tetramethyl-
silane, chemical shifts in p.p.m.): 1-92 (s, 3 H, CH 3 CO) , 2-02 (s, 3 H, C H 3 C O ) , 4 - 0 0 - 4 - 5 0 
(m, 3 H, H 5 , a , H 5 , b , H 4 , ) , 2 0 0 - 2 - 5 0 (m, 2 H, / 2 , > 3 , a = 8-0 Hz, / 2 % 3 , b = 10-5 Hz, H 3 , a , H 3 , b ) , 
5-41 (dq, 1 H, J2, v = 6-8 Hz, H 2 , ) , 6-43 (d, 1 H, H r ) , 7-34 (s, 1 H, H 5 ) , 12-03 (broad s, 1 H, 
NH) . For C j 2 H j ' g N 3 0 - 7 (313-3) calculated: 46-01% C, 4-83% H, 13-41% N; found: 45-72% C, 
4-96% H, 13-28% N. 

B. From l-(2,5-di-G-acetyl-3-bromo-3-deoxy-$-T>-arabinofuratwsyl)-6-azauracil ( l id). A mixture 
of the b romo derivative lid (79 mg; 0-2 mmol), tri-n-butyltin hydride (233 mg, 0-8 mmol), and 
benzene (7 ml) was heated to the boiling point; 2,2 /-azobis(2-methylpropionitrile) (30 mg) 
was then added, the whole refluxed for 30 min, and evaporated under diminished pressure. 
The residue was chromatographed on a layer (40 x 18 x 0-1 cm) of loose silica gel in the solvent 
system 1 : 1 ethyl acetate-benzene. The band, corresponding to the diacetyl derivative He was 
eluted with ethyl acetate, the eluate evaporated, and the residue (52 mg) crystallised f r o m 2-pro-
panol (0-8 ml) to afford 47 mg (74-6%) of compound He, m.p. 137—141°C, identical in every 
respect with the substance obtained by reduction of the chloro derivative lib. 

l-(3-Deoxy-P-D-/77re0-pentofuranosyl)-6-azauracil ( / / / ) 

A solution of the diacetyl derivative He (150 mg; 0-48 mmol) in 1m methanolic sodium methoxide 
(2 ml) was kept at r o o m temperature for 3 h and then neutralised by the addition of Dowex 
50 (H + ) ion exchange resin. The resin was filtered off, the filtrate evaporated under diminished 
pressure, and the residue (112 mg) crystallised f r o m ethyl acetate (4 ml) to afford 70 mg (63-6%) 
of the nucleoside I l f , m.p. 133-0—135-5°C. The mother liquors were evaporated and the residue 
crystallised f r o m ethyl acetate (1 ml) to yield additional 19 mg (17-3%) of the same product , 
m.p. 130— 133°C. Overall yield, 81%. Optical rotat ion: [a]£5 - 2 9 - 3 ° (cO-33; methanol). UV spec-
t rum (ethanol): 2 m a x 269 nm (log e 3-75) and Amin 232 nm (log s 3-35). I R spectrum (nujol): 
1594 c m - 1 ( C = N ) , 1683, 1 694 and 1 715 c m - 1 ( C = 0 ) , 3 155, 3235 and 3 3 9 0 c m - 1 (NH, OH), 
3470 and 3 508 c m - 1 (OH). 1 H - N M R spectrum in deuter iochloroform with 5% of hexadeuterio-
dimethyl sulfoxide (hexamethyldisiloxane as internal s tandard, recalculated to tetramethylsilane, 
chemical shifts in p.p.m.): 1-75—2-30 (m, 2 H, J 3 , a 2 , = 10-3 Hz, JVh>2- = 7-9 Hz, H 3 , a , H 3 , b ) , 
3-67 (d, 2 H, / 5 , a 4 , = / 5 , b > 4 , = 5-5 Hz, H 5 , a , H5 ' ,b), 4-08 (m, 1 H, > 4 , . 3 , a = 6 Hz, / 4 , > 3 , b = 

Col lec t ion Czechos lov . Chem. C o m m u n . [Vol. 40] [1975] 



3078 Brokes, Beranek : 

- 7 Hz, H4-), 4-60 (m, 1 H , / 2 \ r = 6 - 4 Hz, H 2 , ) , 6-21 (d, 1 H, H r ) , 7-36 (s, 1 H, H 5 ) , l 1-96(broad 
s, 1 H, NH) . For C 8 H 1 1 N 3 0 5 (229-2) calculated: 41-92% C, 4-84% H, 18-33% N; found: 
42-02% C, 4-85% H, 18-28% N. 

T A B L E I 

Thin-Layer Chromatography of Compounds la—Ilg: RF Values in Solvent Systems S x — S 3 

Compound la lb Ila lib lie lid lie Ilf Ilg 

Si 0-91 0-13 0-56 0-93 
S 2 0-63 0-03 0-13 0-58 

S 3 
0-96 0-55 0-82 0-97 

0-59 0-94 0-82 0-09 0-43 
0-14 0-59 0-37 0-0 0-09 
0-89 0-97 0-93 0-49 0-79 

l-(5-O-Acetyl-3-deoxy-3-D-//zr<?0-pentcfuranosyl)-6-azauracil {Ilg) 

A solution of the diacetyl derivative lie (147 mg; 0-47 mmol) in 18% methanolic ammonia was 
kept at room temperature fo; 2 h and evaporated under diminished pressure. The residue was chro-
matographed on a layer (40 x 18 x 0-1 cm) of loose fluorescent silica gel in ethyl acetate. The RF 0-4 
band was eluted with methanol, the eluate evaporated, and the residue (72 mg) crystallised f rom 
2-propanol (1-5 ml) to yield 65 mg (51%) of the nucleoside Ilg, m.p. 137—139°C. UV spectrum 
(ethanol): 2 m a x 269 n m (log e 3-73) and 2m i n 233 nm (log e 3-34). IR spectrum (nujol): 1 597 c m - 1 

( C = N ) , 1681, 1701 and 1712 c m - 1 ( C = 0 azauracil), 1745 c m - 1 ( C = 0 acetate), 3 205 and 
3 350 c m - 1 (NH, OH). H - N M R spectrum in deuteriochloroform with 5% hexadeuteriodimethyl 
sulfoxide (hexamethyldisiloxane as internal standard, recalculated to tetramethylsilane, chemical 
shifts in p.p.m.): 2-05 (s, 3 H, C H 3 C O ) , 1 -80 -2 -40 (m, 2 H, J3>a,2' = 10-6 Hz, J3,bt2> = 7-7 Hz, 
H 3 ' a ' H 3 ' b ^ 4 - 1 0 - 4 - 3 5 (m, 3 H, H 5 a , H 5 , b , H 4 ), 4-65 (m, 1 H , J2, v = 6-5 Hz, H 2 , ) , 6-28 
(d, 1 H, H r ) , 11-85 (b roads , 1 H, NH) . For C J 0 H 1 3 N 3 O 6 (271-2) calculated: 44-28% C,4-83% H, 
15-49% N; found: 43-99% C, 4-99% H, 15-40% N. 

The authors wish to thank Mrs J. Hlavackova for technical assistance, Dr M. Masojidkovd for 
measurement of 1 H - N M R spectra, Mr P. Formdnek for measurement o / I R and UV spectra, Dr P. 
Fiedler for interpretation of IR spectra, Mrs Z. Ledvinova for optical rotations, and Mrs E. Sipova 
and Mr V. Sterba for elemental analyses. 
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