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3',5-Di-O-benzoyl-4-C-hydroxymethylthymidine 3) was prepared in four steps from-QG-(tert-
butyldimethylsilyl)-4-C-hydroxymethylthymidine X). Oxidation of3 with pyridinium dichromate af-
forded 3,5-di-O-benzoylthymidine-4C-carboxylic acid 4) which on debenzoylation gave frei
thymidine-4-C-carboxylic acid, (&2S5R)-3-hydroxy-2-hydroxymethyl-5-(5-methyl-2,4-dioxo-
1,2,3,4-tetrahydropyrimidin-1-yl)tetrahydrofuran-2-carboxylic ack), Esterification of acidb with
diazomethane afforded the methyl edeits isopropyl este¥ was obtained by transesterification c
the methyl este6. Reaction of este® with ammonia and hydrazine led to the respective a®iaed
hydrazide9. Upon reaction with 1;icarbonyldiimidazole, the protected acdldwas converted into
the corresponding imidazolidel, which, without isolation, was treated with glycinamide, dimeth
amine and aminoethanol to give aminocarbonylmethylami2e N,N-dimethylamidel3a and
hydroxyethylamidel4a, respectively. The free amidd®b, 13b and14b were obtained by methano
lysis of corresponding benzoates with methanolic sodium methoxide. Neither of the preparec
pounds exhibited significant activity against HIV.

Key words: (3R,2S5R)-3-Hydroxy-2-hydroxymethyl-5-(5-methyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-1-y
tetrahydrofuran-2-carboxylic acid; Thymidiné-@-carboxylic acid.

The present study is a part of our program aimed at the synthesidexx3/-4-C-sub-
stituted nucleoside analogues and study of relationship between structure and a
activity’. The biological activity of these derivatives depends crucially on the char:
of substitution in the positions-€ and 3, the antiviral activity being associated wit
an electron-withdrawing substituent in positidRC4and a free hydroxy group in pos
tion 3 (see ref§d). Particularly the 4C-azido derivativéand the 4C-cyano deriva-
tive* exhibit high anti-HIV activity.

The aim of the present communication was to synthesize thymith@ezdrboxylic
acid  ((R,255R)-3-hydroxy-2-hydroxymethyl-5-(5-methyl-2,4-dioxo-1,2,3,4-tetrahyd
pyrimidin-1-yl)tetrahydrofuran-2-carboxylic acié) and its derivatives and to stud
whether the presence of the electron-withdrawing carboxyl group in the poskidn
also affects the antiviral activity.

As the starting compound for the synthesis of thymidin€-¢arboxylic acid and its
derivatives (Scheme 1), we made use of the already dest@bedsilyl derivative 1.
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Thymidine-4'-C-carboxylic Acid 1129

Its tritylation with trityl chloride in pyridine at room temperature and subsequent (
lylation with tetrabutylammonium fluoride afforded the trityl derivat®a 65% over-

all yield. Also in this case we observed the already desdfli@tiigher reactivity of

the 4-C-hydroxymethyl group in comparison with thé&ydroxy group. The trityl

derivative2 was benzoylated with benzoyl chloride in pyridine and the obtained di
zoyl trityl derivative was detritylated to give the dibenzoyl deriva8ve
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a) TrCl, pyridine; b) BuyNF, THF; c) benzoyl chloride, pyridine; d) 80% acetic acid, 60°C; e) pyridinium
dichromate, DMF; f) CHoN»; g) sodium 2-propoxide, propan-2-ol; h) NHz, MeOH; i) hydrazine; j) 1,1'-car-
bonyldiimidazole; k) glycinamide; I) dimethylamine; m) ethanolamine
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The hydroxymethyl to carboxyl oxidation can be performed using several pi
dures. Oxidation with permanganter platinum-catalyzed oxidation with &ir¢
usually give low yields. Moreover, these methods cannot be used for oxidation ¢
hydroxymethyl derivative3 because they require an aqueous medium in which ¢
pound 3 is insoluble. Oxidation with ruthenium tetroxide, generated from rut
nium(lll) chloride with periodate, can be used only for purine nucled$idésso a
modified methoff, employing potassium peroxydisulfate in strongly alkaline medi
for generation of the ruthenium tetroxide, could not be used because the (hyc
methyl)thymidine3 is protected by the alkali-labile benzoyl groups. Finally, oxidat
with pyridinium dichromat® proved to be the method of choice which afforded 1
acid4 in a high yield. Acicb was obtained by debenzoylation of the acigith methanolic
sodium methoxide. Methyl estérwas prepared by esterification of a&dvith diazo-
methane. The ethereal solution of diazomethane was added dropwise to a cool s
of the acid to avoid methylation of the base and the reaction was monitored by
Transesterification of the methyl est@mwith sodium 2-propoxide in propan-2-ol a
forded the isopropyl est&r The estef was converted into amideand hydrazid® by
reaction with methanolic ammonia and hydrazine, respectively.

(e}
HN : | CHa
OékN
BzO o
CeH11NHCONOC
Hll(‘:(i 0Bz

10

For the preparation of other derivatives we tried a méihsetl in the peptide chemistry
This consisted in activation of the carboxyl with 1,3-dicyclohexylcarbodiimide by
ming a reactiveD-isourea derivative. Although the reaction was carried out at€40
the yield of the subsequent reaction was low and we isolated mainly the unre
N-acylurea derivativel0. We found a better wayia imidazolide 11 which was pre-
paredin situ by reaction of the protected acddwith 1,17-carbonyldiimidazole in di-
methylformamide, and without isolation treated with glycinamide, dimethylamine
ethanolamine. The thus obtained protected derivafi2as13aandl4awere methano-
lyzed with methanolic sodium methoxide to give the free derivafi2és13b and14b.

The synthesized derivatives were tested for antiviral activity. Neither of thern
hibited significant activityin vitro®. Although it is known that electronegative subs
tuents in position '4C increase the antiviral activity, the electronegativity alo
obviously is not sufficient to elicit the activity.
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EXPERIMENTAL

Melting points were determined on a Kofler block and are uncorréitiedMR spectrad, ppm;J, Hz)
were measured on a Varian UNITY 200 instrument in hexadeuteriodimethyl sulfoxide with
methylsilane as internal standard. Column chromatography was performed on silica geluB0-
(Service Laboratories of this Institute) and thin-layer chromatography (TLC) on Silufol UV 254
(Kavalier, Votice). Solvents were evaporated at 302@Qbath)/2 kPa and compounds were dried
13 Pa over phosphorus pentoxide.

1-(2-Deoxy-4€-hydroxymethyl-5-triphenylmethyd-L-threo-pentofuranosyl)thymine2j

Trityl chloride (3.35 g, 12 mmol) was added to a solution of silyl derivatigef?) (4.64 g, 12 mmol)
in pyridine (80 ml). The mixture was set aside at room temperature overnight, the solvent evay
and the residue partitioned between water (100 ml) and ethyl acetate (300 ml). The organic la)
separated, washed with water ¥3100 ml), dried over magnesium sulfate and taken down. -
residue was dissolved in tetrahydrofuran (70 ml) amdsblution of tetrabutylammonium fluoride ir
tetrahydrofuran was added. The solution was heated &E 40r 4 h, concentrated to about one que
ter of the original volume, diluted with ethyl acetate, washed with water§8 ml) and dried over
magnesium sulfate. The solvent was evaporated and the residue chromatographed on a cc
silica gel (250 g) in ethyl acetate to yield 4.01 g (65%) of trityl deriva®ias a solid foam. For
C30H29N,06 (513.5) calculated: 70.16% C, 5.69% H, 5.46% N; found: 69.87% C, 5.98% H, 5.19
1H NMR spectrum: 1.80 s, 3 H (GH 1.99-2.11 m and 2.18-2.32 m, 2 HX2H-2); 3.01 d, 1 H,
J(54,50) = 10.1 (H-54; 3.26 d, 1 H (H-5%; 3.55 dd, 1 HJ(a,b) = 11.1,J(CHaH,0OH) = 4.9
(CHaH-0); 3.73 dd, 1 H (CHbH-O); 4.31-4.38 m, 1 H (}-3.07-5.13 m, 2 H (3-OH, G®H);
6.22 d, 1 HJ(1',2d) = 6.4,J(1',2b) = 7.3 (H-1); 7.20-7.43 m, 15 H (H-arom.); 7.77 d, 1L Hs 1.2
(H-6); 11.29 s, 1 H (H-3).

1-(3-0O-Benzoyl-4C-benzoyloxymethyl-2-deoxgL-threo-pentofuranosyl)thymine3j

A solution of benzoyl chloride (1.4 ml) in pyridine (14 ml) was added dropwise during 4 h
stirred solution of trityl derivative (2.57 g, 5 mmol) in pyridine (25 ml). Methanol (2 ml) we
added and after 15 min the reaction mixture was concentrated. The residue was partitioned |
ethyl acetate (100 ml) and water (30 ml), the organic phase was washed three times with wate
over magnesium sulfate and the solvent was evaporated. The residue was dissolved in 80%
acetic acid (40 ml) and boiled for 15 min. After cooling, the separated trityl alcohol was remov
filtration, washed with 80% aqueous acetic acid and the combined filtrates were taken down. C
chromatography on silica gel (150 g) in ethyl acetate—toluene (2 : 1) gave 1.72 g (72%) of dib
derivative 3 as a solid foam. For f&H,,N,Og (480.5) calculated: 62.49% C, 5.04% H, 5.83% |
found: 62.20% C, 5.16% H, 5.62% N NMR spectrum: 1.80 s, 1 H (GH1.99-2.11 m, 2 H (& H-2);
3.01 d, 1 H,J(a,b) = 10.1 (CHaH-O); 3.26 d, 1H (CHbH-O); 3.55 dd, 1J&54d,5b) = 11.1,
J(5,0H) = 4.9 (H-59; 3.77 dd, 1 H (H-5B; 4.31-4.38 m, 1 H (H:® 5.07-5.13 m, 2 H (30H,
5-OH); 6.22 dd, 1 HJ)(1',2d) = 6.4,J(1',2b) = 7.3 (H-1); 7.20-7.43 m, 15 H (H-arom.); 7.77 d, 1 }
J=1.2 (H-6); 11.29 s, 1 H (H-3).

3',5'-Di-0O-benzoylthymidine-4C-carboxylic Acid @)

Dibenzoyl derivative3 (2.40 g, 5 mmol) was dissolved in a solution of pyridinium dichromate (1’
45 mmol) in dimethylformamide (18 ml). After standing at room temperature overnight, the sol
was diluted with water (20 ml) and the product was extracted with ethyl acetat8@3ml). The
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combined extracts were washed with 5% hydrochloric acid and water, dried over magnesium
and the solvent was evaporated. Yield 2.02 g (82%) of chromatographically puré asia solid
foam. For GsH,(N,Oq (492.4) calculated: 60.97% C, 4.09% H, 5.69% N; found: 60.59% C, 4.319%
5.42% N. 'H NMR spectrum: 1.67 s, 3 H (GH 2.55-2.87 m, 2 H (% H-2); 4.79 d, 1 H,
J(54,50) = 11.8 (H-58; 4.85 d, 1 H (H-58; 6.00 dd, 1 HJ(3,2d) = 4.9,J(3,20) = 7.6 (H-3);
6.55 t, 1 H,J(1',2d) = J(1',20) = 6.9 (H-1); 7.47—-7.73 m and 7.94-7.99 m, 6 H (H-6, H-arom
11.41's, 1 H (H-3); 13.68 bs, 1 H (COOH).

Thymidine-4-C-carboxylic Acid 6)

A solution of dibenzoatd (1.97 g, 4 mmol) in 0.3 methanolic sodium methoxide (20 ml) was s
aside at room temperature overnight and filtered through a column of Dowex*50rigH 10 ml).
The column was washed with methanol and the combined filtrates were taken down. Crystalli
from a small amount of methanol afforded 995 mg (87%) of free Bciu.p. 218-221°C. For
C;1H14N,05 (286.2) calculated: 46.15% C, 4.93% C, 9.79% N; found: 45.97% C, 4.91% H, 9.79
IH NMR spectrum: 1.77 s, 3 H (G4 2.17 dd, 2 H (2 H-2); 3.72 d, 1 HJ(5d,50) = 11.9 (H-58;
3.79d, 1 H (H-5b; 4.42 t, 1 HJ(3,2d) = J(3,28) = 5.5 (H-3); 6.35 t, 1 HJ(1',24) = J(1',2b) = 6.7
(H-1); 7.70 d, 1 HJ = 1.3 (H-6); 11.30 s, 1 H (H-3).

Methyl Thymidine-4-C-carboxylate )

An ethereal solution of diazomethane (1 mol/l, 3 ml) was added dropwise to a stirred and cools
bath) solution of acid (859 mg, 3 mmol) in methanol (12 ml). After evaporation of the solvent,
residue was chromatographed on a column of silica gel (80 g) in ethyl acetate—acetone—ethanc
(19 : 3:2: 1) to give 790 mg (88%) of ester 6 as a solid foam. Ebt; fN,0, (300.3) calculated:
48.00% C, 5.37% H, 9.33% N; found: 47.71% C, 5.51% H, 9.05%INNMR spectrum: 1.78 d, 3 H,
J(CH,,6) = 0.6 (CH); 2.07-2.29 m, 2 H (X H-2); 3.65 s, 3 H (CHD); 3.78 bd, 2 H (X% H-5);
4.42 m, 1 H,J(3,24d) = J(3,20) = 4.5,)(3,0H) = 5.1 (H-3); 5.28 t, 1 H,J(5,0H) = 5.5 (5-OH);
570 d, 1 H (30H); 6.37 t, 1 HJ(1',2d) = J(1',20) = 6.7 (H-1); 7.66 d, 1 H (H-6); 11.31 s, 1 H
(H-3).

Isopropyl Thymidine-4C-carboxylate )

A suspension of methyl esteér(150 mg, 0.5 mmol) in 0.& solution of sodium 2-propoxide in propan-2-
(5 ml) was stirred at room temperature for 24 h and then neutralized with Dowex" 50rit).
Water was added until the product dissolved. The ion-exchange resin was filtered off and v
with water, the combined filtrates were concentrated and the residue was chromatographed o
umn of silica gel (15 g) in ethyl acetate—acetone—ethanol-water (40 : 6 : 2 : 1). Crystallizatior
propan-2-ol-ether afforded 125 mg (76%) of isopropyl €gten.p. 198-201.3C. For G4H,oN,O;
(328.3) calculated: 51.21% C, 6.14% H, 8.53% N; found: 50.97% C, 6.30% H, 8.53pb MVIR
spectrum: 1.20 d, 6 HI(CH;,CH) = 6.0 ((CH),C); 1.77 s, 3 H (CH); 2.08-2.28 m, 2 H (X H-2);
3.68-3.85 m, 2 H (X H-5); 4.39-4.47 m, 1 H (H} 4.91 m, 1 H ((CH),CH); 5.23t, 1 H,
J(OH,5) = 5.5 (3-OH); 5.26 d, 1 HJ(OH,3) = 4.9 (3-OH); 6.33 t, 1 HJ(1',2d) = J(1',2b) = 6.7
(H-1); 7.68 d, 1 HJ = 1.2 (H-6); 11.31 s, 1 H (H-3).

Thymidine-4-C-carboxamide &)

A solution of estef (150 mg, 0.5 mmol) in 12% methanolic ammonia (2 ml) was set aside at r
temperature for 6 days. After evaporation, the residue was crystallized from water to give 1.
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(91%) of amide8, m.p. 187-189C. For G;H;5N3;O¢ (285.3) calculated: 46.31% C, 5.30% F
14.73% N; found: 46.03% C, 5.48% H, 14.76%'N. NMR spectrum: 1.77 d, 3 H,= 0.7 (CHy);
2.02-2.17 m, 2 H (% H-2); 3.60-3.84 m, 2 H (X H-5); 4.26-4.32 m, 1 H (H‘} 5.27 t, 1 H,
J(OH,5) = 4.3 (5-OH); 5.34 d, 1 HJ(OH,3) = 4.6 (3-OH); 6.38 dd, 1 HJ(I',2d) = 5.5, J(I',2b) =
8.85 (H-1); 7.17 s and 7.36 s, 2 H (N4 7.89 d, 1 HJ = 1.2 (H-6); 11.18 s, 1 H (H-3).

Thymidine-4-C-carbohydrazide9)

Hydrazine sulfate (195 mg, 1.5 mmol) and 1,8-diazabicyclo[5.4.0]lundec-7-ene (0.3 ml) were
to a solution of esteB (150 mg, 0.5 mmol) in methanol (3 ml). The mixture was stirred aC5tor
4 days. The crystalline product was collected on a filter and crystallized from aqueous met
Yield 113 mg (75%) of hydrazid® m.p. 221-224C. For G4H;¢N4Og (300.3) calculated: 44.00% C
5.37% H, 18.66% N; found: 43.76% C, 5.44% H, 18.94%HNNMR spectrum: 1.77 d, 3 H,= 0.8
(CHp); 2.01-2.24 m, 2 H (x H-2); 3.63 d, 1 HJ(5d,5b) = 11.6 (H-59; 3.82 d, 1 H (H-5b;
4.29-433 m, 1 H (H} 6.33 dd, 1 HJ(1',2d) = 5.5,J(1',2b) = 8.8 (H-1); 7.82 d, 1 HJ = 1.2
(H-6); 9.08 s, 1 H (NH).

N-[(Aminocarbonyl)methyl]-35'-di-O-benzoylthymidine-4C-carboxamide 123)

A. A solution of 1,3-dicyclohexylcarbodiimide (113 mg, 0.55 mmol) in dimethylformamide (0.5
was added dropwise at —4C to a stirred solution of acid (246 mg, 0.5 mmol) in dimethylform-
amide (1.5 ml). The mixture was stirred at =I5 for 30 min and then a solution of glycinamid
hydrochloride (61 mg, 0.55 mmol) in dimethylformamide (0.5 ml) was added, follow&iNsiiso-
propylethylamine (0.1 ml, 0.6 mmol). The mixture was allowed to warm to room temperature al
aside for 24 h. The solvent was evaporated and the residue dissolved in ethyl acetate (30 n
solution was washed with water 15 ml), dried and taken down and the residue was chrom
graphed on a column of silica gel (25 g) in ethyl acetate—toluene (2 : 1) to give 245 mg (70%)
dicyclohexylurea derivativé0 as a solid foam. For4gH,,N,Oq (700.8) calculated: 65.13% C, 6.33% F
8.00% N; found: 65.32% C, 6.50% H, 7.80% M. NMR spectrum: 0.95-1.83 m, 20 H (XOCH,
in cyclohexyl); 1.40 s, 3 H (C§); 2.39-2.65 m, 2 H (% H-2); 3.76-3.87 m, 2 H (2 CH in cyclo-
hexyl); 4.83 d, 1 HJ(5d,50) = 11.9 (H-58; 4.88 d, 1 H (H-58; 6.05 d, 1 HJ(3',2b) = 4.0 (H-3);
6.46 dd, 1 HJ(1',2d) = 5.4,J(I',2b) = 9.5 (H-1); 7.34 s, 1 H (NH); 7.45-8.14 m, 11 H (H-6
H-arom.); 11.42 s, 1 H (H-3).

Elution with ethyl acetate—acetone—ethanol-water (40 : 6 : 3 : 1) afforded 60 mg (22%) of g
amide derivativd2a as solid foam. For £H,6N,0q (550.5) calculated: 58.90% C, 4.76% H, 10.18% |
found: 58.67% C, 4.91% H, 9.89% N4 NMR spectrum: 1.66 s, 3 H (GH2.47-2.83 m, 2 H (& H-2);
3.37-3.88 m, 2 H (NCJ; 4.70 d, 1 H,J(5d,5b) = 11.6 (H-58; 4.98 d, 1 H (H-5%; 5.89 d, 1 H,
J(3,26) = 4.3 (H-3); 6.55 dd, 1 HJ(1',24) = 5.5,J(1',2b) = 9.2 (H-1); 7.12s, 1 Hand 7.33 s, 1 |
(NH,); 7.48-8.03 m, 11 H (H-6, H-arom.); 8.54 t, 1 INH,CH,) = 5.6 (NH); 11.43 s, 1 H (H-3).

B. 1,1-Carbonyldiimidazole (90 mg, 0.55 mmol) was added to a solution o4a@d6 mg, 0.5 mmol)
in dimethylformamide (2 ml). After standing for 1 h at room temperature, glycinamide hydrochl
(61 mg, 0.55 mol) and diisopropylethylamine (@R 0.3 mmol) were added. The solution we
allowed to stand for 3 h, the solvent was evaporated and the residue was partitioned betwee
(10 ml) and ethyl acetate (20 ml). The organic layer was separated, washed with water, 2%
chloric acid, water, 5% sodium hydrogen carbonate solution, dried and the solvent was evap
Yield 220 mg (80%) of chromatographically pure derivath&a as solid foam.
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N-[(Aminocarbonyl)methyl]thymidine-4C-carboxamide 12b)

A solution of benzoyl derivativé2a (220 mg, 0.4 mmol) in 0.4 methanolic sodium methoxide (3 ml
was allowed to stand at room temperature overnight. The mixture was neutralized with Dow
(H* form), the ion-exchange resin was filtered off, washed with methanol and the combined fil
were concentrated. The residue was mixed with ether and the amorphous solid was filter:
washed with ether. Yield 120 mg (88%) of derivatiV2bh. For G3H;gN,O; (342.3) calculated:
45.61% C, 5.30% H, 16.37% N; found: 45.39% C, 5.44% H, 16.09%INNMR spectrum: 1.78 s,
3 H (CHy); 2.06-2.28 m, 2 H (% H-2); 3.31-3.88 m, 4 H (NC} 2 x H-5); 4.32-4.37 m, 1 H
(H-3); 5.36 t, 1 H,J(OH,5) = 5.5 (3-OH); 5.86 d, 1 HJ(OH,3) = 4.1 (3-OH); 6.47 dd,J(1',24)
=57,J)1,20) = 89 (H-1); 712s, 1 Hand 7.19s, 1 H (M:7.85 s, 1 H (H-6); 8.37 t, 1 H,
J(NH,CH,) = 5.6 (NH); 10.82 bs, 1 H (H-3).

N,N-Dimethyl-3,5 -di-O-benzoylthymidine-4C-carboxamide 13a)

1,1-Carbonyldiimidazole (90 mg, 0.55 mmol) was added to a solution of4a(2d46 mg, 0.5 mmol)
in dimethylformamide (2 ml). After standing at room temperature for 1 h, the solution was sl
saturated with dimethylamine and the reaction was monitored by TLC. When the reaction wa:
plete, the solvent was evaporated and the residue was dissolved in ethyl acetate (20 ml). The
was washed with water (8 10 ml), dried over magnesium sulfate and the solvent was evapor
Column chromatography on silica gel (20 g) in ethyl acetate—toluene (3 : 1) afforded 182 mg
of compoundl3a as a solid foam. For &H,,N;Og (521.5) calculated: 62.18% C, 5.22% H, 8.06% |
found: 61.91% C, 5.44% H, 7.85% M NMR spectrum: 1.65 s, 3 H (G} 2.50 dd, 1 HJ(24,1) = 5.0,
J(2d,20) = 13.7 (H-28; 2.75-2.90 m, 1 H (H-2 2.85 s, 3 H (NCH); 3.31 s, 3 H (NCH); 4.81 d,
1 H, J(54,50) = 11.3 (H-58; 4.90 d, 1 H (H-58; 5.92 d, 1 HJ(3,2b) = 4.6 (H-3); 6.51 dd, 1 H,
J(1',2d) = 5.0,J(1',20) = 9.9 (H-1); 7.49-7.72 m and 7.86-7.96 m, 7 H and 4 H (H-arom., H-
11.43's, 1 H (H-3).

N,N-Dimethylthymidine-4-C-carboxamide 13b)

Dibenzoyl derivativel3a (156 mg, 0.3 mmol) was methanolyzed with ®Imethanolic sodium
methoxide as described for compoutith; yield 76 mg (81%) of dimethylamidESb, m.p. 215-218C.
For Ci3H;gN3Og (313.3) calculated: 49.83% C, 6.11% H, 13.41% N; found: 49.61% C, 6.299
13.20% N.*H NMR spectrum: 1.78 s, 1 H (GH 2.01-2.35 m, 2 H (2 H-2); 2.83 bs, 3 H (NCH);
3.11 bs, 3 H (NCH); 3.64-3.86 m, 2 H (¥ H-5); 4.37 t, 1 HJ(3,2b) = 3.7,)(3',0H) = 4.0 (H-3);
5.32 t, 1 H,J(OH,5) = 5.5 (5-OH); 5.44 d, 1 HJ(OH,3) = 4.0 (3-OH); 6.37 dd, 1 H,J)(1',2d) = 5.5,
J(I',20) = 9.5 (H-1); 7.83 s, 1 H (H-6); 11.33 s, 1 H (H-3).

N-(2-Hydroxymethyl)-35'-di-O-benzoylthymidine-4C-carboxamide 439

1,1'-Carbonyldiimidazole (90 mg, 0.55 mmol) was added to a solution of4a(@d46 mg, 0.5 mmol)
in dimethylformamide (2 ml). After standing at room temperature for 1 h, the solution was s
added to a stirred solution of 2-aminoethanol (61 mg, 1 mmol) in dimethylformamide (1 ml).
reaction mixture was set aside at room temperature for 3 h and the solvent was evaporat
residue was dissolved in ethyl acetate and the solution was washed with 5% hydrochloric acid,
5% solution of sodium hydrogen carbonate, dried and the solvent was evaporated. Column c
tography on silica gel in ethyl acetate gave 190 mg (71%) of hydroxyethyldrdides a solid foam.
For C,7H,7N3;O4 (537.5) calculated: 60.33% C, 5.06% H, 7.82% N; found: 60.05% C, 5.11Y%
7.56% N.H NMR spectrum: 1.68 s, 3 H (GH 2.51 dd, 1 H,J(24,1) = 5.3,J(24,20) = 14.7

(H-2d); 2.76 m, 1 H (H-2}); 3.03-3.50 m, 4 H (C}¥CH,); 4.70 d, 1 H (H-53; 4.73 t, 1 H,
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J(OH,CH,) = 5.5 (CHOH); 4.98 d, 1 HJ(54,50) = 11.6 (H-5b); 5.87 d, 1 HJ(3,20) = 4.3 (H-3);
6.54 dd, 1 HJ(1',2b) = 9.3 (H-1); 7.48-7.97 m, 11 H (H-6, H-arom.); 8.40 t, 1 JINH,CH,) = 5.3
(NHCH,); 11.42 s, 1 H (H-3).

N-(2-Hydroxyethyl)thymidine-4C-carboxamide 14b)

Benzoyl derivativelda (161 mg, 0.3 mmol) was methanolyzed in the same manner as describe
the derivativel2b; yield 84 mg (85%) of amorphous hydroxyethylamitéh. For CH;qN3;O;
(329.3) calculated: 47.41% C, 5.82% H, 12.76% N; found: 47.68% C, 6.01% H, 12.5496NWIR
spectrum: 1.78 s, 3 H (GY 2.02-2.27 m, 2 H (X H-2); 3.01-3.43 m, 4 H (C}CH,); 3.59-3.68 m,
1 H (H-54); 3.79-3.87 m, 1 H (H-8py 4.29 m, 1 H (H-3; 4.60 t, 1 HJ(OH,CH,) = 5.6 (CHOH);
5.30 t, 1 H,J(OH,5) = 5.0 (5-OH); 5.37 d, 1 HJ(OH,3) = 4.6 (3-OH); 6.40 dd, 1 H,)(1',2d) = 5.5,
J(1',2b) = 8.9 (H-1); 7.78 t,J(NH,CH,) = 5.6 (NH); 7.87 s, 1 H (H-6); 11.32's, 1 H (H-3).

The authors are indebted to Professor E. De Clercq and to Dr J. Balzarini (Rega Institut, Kath
Universiteit Leuven, B-3000 Leuven, Belgium) for antiviral activity assays. The excellent technic
sistance of Mrs A. Sterecova is gratefully acknowledged. The authors’ thanks are also due to |
Snopkova for the NMR measurements and to the staff of the Analytical Laboratory (Dr V. Pec
Head) of this Institute for elemental analyses. This study was supported by the Grant Agency
Czech Republic (Grant No. 203/94/0099).
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