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NUCLEOSIDES, XLII'

SYNTHESIS AND PROPERTIES OF Tin-NAPHTHOTRIAZOLE-RIBOSIDES
L. LA . §*

Abdullah Hijazi~ and Wolfgang Pfleiderer
ﬁDept. of Chemistry, King Saud University, Riyadh/Saudi-Arabia,

Fakultdt fiir Chemie, Universitat Konstanz, Postfach 5560,
D-7750 Konstanz/West Germany

Abstract. Fusion of 1-trimethylsilylnaphtho[2,3-d]-1,2,3-tri-
azole (4) and 2,3,5-tri-0-benzoyl-1-bromo-D-ribofuranose (5) in
presence of KI leads at 1309C to an anomeric mixture of the corres-
ponding 1-(2,3,5-tri-0-benzoyl-a- and -B-D-ribofuranosyl)-naphtho-
[2,3-d]-1,2,3-triazoles (6 and 8). Separation of the anomers was
achieved by chromatographical means. Debenzoylation Ted to the free
nucleosides 7 and g_respectiv?1y. Structural proofs are based on
elementary analyses, UV- and 'H-NMR-spectra.

Considerable interest has been shown in recent years in
studying the effects of altering the heterocyclic moiety of
a biologically active compound. Since various benzotriazole

2-4 1nd syn-

derivatives are used as chemotherapeutic agents
thetic nucleosides often exhibit enhanced biochemical acti-
vity compared to the corresponding ag]ycons’6 it was of in-
terest to ribosylate the lin-naphtho(2,3-d]-1,2,3-triazole
system as an extension of former investigations with 1in-
naphth[2,3-d]1m1dazole7. The structural features of these
systems are closely related and reveal therefore some poten-
tial significance due to the fact that the lin-naphthimida-

zole-cobalamine ana]og8 has been isolated as a minor vitamin
812 component.

The starting material lin-naphtho(2,3-d]-1,2,3-triazole
(l)9 has been obtained by a known procedure from 2,3-diamino
naphthalene and nitrous acid. The ribosylation of this hete-
rocycle was successfully achieved by the modified fusion
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method developed some time ago in the benzimidazole series10.
The fusion of 1-trimethylsilylnaphtho([2,3-d]j-1,2,3-triazole
(4) with 2,3,5-tri-0-benzoyi-1-bromo-D-ribofuranose (5) at
130°C and in presence of catalytic amounts of potassium io-
dide led to the formation of a mixture of mainly two com-
pounds in 85 % yield, which turned out to be the N-1 a-(6)
and B-aromers (8). Their separation into the pure compou;ds
was achieved by silica gel chromatography in the solvent
system 1,2-dichloroethane/ethyl acetate (20/1). Debenzoyla-
tion to the free ribosides 7 and 9 was performed by Zemp-
len's method11 applied to the purified anomers.,

N _N
OO - OO - O
/
N N N
H

1 CH
|

2 3
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N N N
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The site of ribosylation was concluded from UV-spectral
comparisons with the modelsubstances 1-(2) and 2-methyl-
naphtho(2,3-d]-1,2,3-triazole (3) which resulted from the
methylation of 1 with dimethylsulfate in basic medium. The
separation of these two isomers was again achieved by chro-
matography and the structural assignment based on the fact
that 1-methylnaphtho(2,3-d]-1,2,3-triazole (2) should absorb
at lower wavelengths than the 2-methylisomer with its quino-
noid-type electron distribution. Since there is close spec~
tral similarity between 2 and the newly synthesized nucleo-
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sides, the N-1 substitution obviously represents the correct
molecular structure (Tab. 1).

Constitution and assignment of the configuration of the
glycosidic linkages can be depicted from the 1H-NMR—spectra
taken in CDC]3 and D6—DMSO respectively (Tab. 2). According

to earlier findings 12-16

, there is good agreement with the
other ribonucleosides, proving that in an anomeric pair the
chemical shift of the anomeric 1'-H of the a-riboside tends
to appear at lower field compared to that of the correspon-
ding B-form. Furthermore, the coupling constants of the for-
mer type of compounds are mostly larger than in the B-series,.
A1l newly synthesized nucleosides except 6 reveal a normal
1H-NMR spectrum with the aromatic protons at lTow field and
rising chemical shifts of the sugar protons in the order
1',2',3',4" and 5'-H., The 1-(2,3,5-tri-0-benzoyl-a~D-ribo-
furanosyl)-naphtho(2,3-d]-1,2,3-triazole (6), however, shows
some anomaly by the separation of 2 aromatic protons from the
broad multiplet and their shift to higher field at 6.97 ppm.
The pseudo-triplet consists of 2 protons, one of which ap-
pears in form of a singlet and the other as a doublet accor-
ding to decoupling experiments. It is very much Tikely that
the singlet is derived from 9-H and the doublet with an ortho-
coupling constant of 6.2 Hz from 8-H, which are shifted to
higher field by the influence of the 2'- and 3'-0-benzoyl
groups at the sugar moiety. The anomeric proton in 6 is hid-
den under the aromatic multiplet around 7.3 ppm as indicated
from a double resonance experiment irradiating the 2'-H sig-
nal.

Biological Screening. - The deprotected nucleosides 7
and 9 have been applied to antiviral screening and cytotoxi-
city studies, but no activity could be detected.

EXPERIMENTAL

UV-Spectra were recorded on a Cary Recording Spectro-
photometer, Model 118, from Appl. Physics Corp. - NMR-
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Spectra were obtained from Bruker WM 250 and Jeol JNM-MH-
100 high resoclution spectrometers with tetramethylsilane as
an internal standard on a &-scale in ppm, - Thin layer
chromatography was performed on silica gel sheets F 1550

LS 254 of Schleicher & Schiill, preparative thick layer chro-
matography on glass plates 40x20 cm coated with a 0.2 cm
layer of silica gel PF 254 of Merck/Darmstadt and column
chromatography on Merck silica gel 60 (particle size 0.063-
0.2 mm), - Drying of the substances was achieved in a va-
cuum desiccator or in a Blichi-TO 50 drying oven under vacuum
at room temp. and slightly elevated temp. respectively. -
Melting points are determined in a Tottoli apparatus and

are uncorrected.

Naphtho[2,3-d]-1,2,3-triazole (1), The slow addition
of 50 ml of 10 % sodium nitrite solution to a cold solution
of 2,3-diaminonaphthalene (2.373 g, 0.015 mol) in 50 ml of
water and 10 ml1 of conc. hydrochloric acid gave a slightly
yellowish product. The collected solid was washed with water,
recrystallized from water and gave after drying in a vacuum
desiccator over P4O10 (2.0 g, 80 %) crystals of m,p. 187°¢C.
Lit.? m.p. 187°C.

1-Trimethylsilyl-naphtho[2,3-d]-1,2,3-triazole (4). A
suspension of 1 (1.6 g, 0.01 mol) and a few crystals of am-
monium sulfate in hexamethyldisiiazane (15 ml1) was refluxed
under anhydrous conditions with stirring for 30 min. to form
a clear solution. The excess of HMDS was distilled off in
vacuum to yield 4 quantitatively. The material is pure enough

for further reactions.

1-(2,3,5-Tri-0-benzoyl-a-) (6) and 1-(2,3,5-tri-0-ben-
zoyl-B-D-ribofuranosyl-naphtho[2,3-d]-1,2,3-triazole (8).
A solution of 1-0O-acetyl1-2,3,5-tri-0-benzoyl-B-D-ribofuranose
(5.04 g, 0.01 mol) in dichloromethane (60 ml) was saturated
with HBr-gas under ice cooling for 15 min. The mixture is
stirred for 1 hr at 0°C and then 15 min at room temp. fol-
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lowed by evaporation in vacuum to a sirup. Subsequent eva-
poration with absol. dichloromethane (25 ml) and abso}. to-
Tuene (25 m1) yielded acid-free 5, which was dissolved in
dry benzene (30 ml). The crude material of 4 was also dis-
solved in dry benzene (30 ml), both solutions unified and
then again evaporated in vacuum to a sirupy residue. Potas-
sium iodide (30 mg) is added and then the mixture heated in
an oil-bath to 130°C for 1 hr with magnetic stirring and
under a slightly reduced pressure. The cold melt is dissol-
ved in warm chloroform (250 ml1), a precipitate of unreacted
1 filtered off and then the filtrate treated subsequently
three times with 1 N sodium bicarbonate solution (100 ml)
and twice with water. The organic layer is dried over sodium
sulfate, evaporated to dryness and then coevaporated with
methanol (200 ml1) to yield an amorphous foam (5.2 g, 85 %)
of the anomeric mixture 6 + 8. The mixture was separated on
two silica gel columns (50x4 cm) by chromatography in 1,2-
dichloroethane/ethyl acetate (20/1) to yield as the faster
running fraction the B-anomer 8 (2.9 g, 47 %) as an amor-
phous solid.

Anal. Calc. for C36H27N307 (613.6): C, 70.46; H, 4.43;
N, 6.85. Found: C, 69.86; H, 4.44; N, 6.94.

Collection of the slower running fraction and evapora-
tion yielded the a-anomer 6 (0.67 g, 11 %) as a solid foam.

Anal. Calc. for C36H27N307 (613.6): C, 70.46; H, 4.43;

N, 6.85. Found: C, 70.37; H, 4.55; N, 6.52.

1-p-D-Ribofuranosyl-naphtho[2,3-d]-1,2,3-triazole (9).
Compound 8 (2.0 g, 0.0033 mol) was added into a methanolic
sodium methoxide solution (60 mg sodium in 200 ml of metha-
nol) and then stirred for 4 hr at room temp.. After addition

of water (20 ml) the solution was neutralized with acetic
acid and evaporated to dryness. The residue was coevapora-
ted three times with water (10 m1), twice with methanol (20
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ml) and then the residue crystallized from water (30 ml) to
give a yellowish powder (0.72 g, 73 %) of m.p. 187°C (decomp.).
Anal., Calc. for C N,O, (301.3): C, 59.79; H, 5.02;

15M15N30,
N, 13.95. Found: C, 59.42; H, 5.285 N, 13.63.

1-a-D-Ribofuranosyl-naphtho[2,3-d}j-1,2,3-triazole (7).
The preceding procedure is used analogously for deacylation
of 6 (0.35 g, 0.0006 mol) to yield a brownish product (0.05g,
30 %) of m.p. 186-190°C (decomp.).

Anal. Calc. for C15H15N304 {301.3): C, 59.79; H, 5.02;

N, 13.95. Found: C, 59.65; H, 5.15; N, 13.86.

1-(2) and 2-Methyl-naphtho[2,3-d]-1,2,3-triazole (3).
To a solution of lin-naphthotriazole (1) (0.5 g, 0.003 mol)
in 5 % aqueous sodium-hydroxide (3 ml, 5 %), dimethylsulfate
{1 m1) was added dropwise at 30-35°C with stirring. A yellow
precipitate separates out and is filtered after 1 hr, dried

in a vacuum desiccator to yield 0.5 g (92 %) of the crude
mixture with m.p. 160-180°C. Tlc showed two spots of the two
isomers 2 and 3, which were separated on preparative silica
gel plates (40x20x0.2 cm) using 1,2-dichloroethane/ethyl ace-
tate (20/1) as solvent system. The two bands were eluted se-
parately with chloroform/methanol (4/1). From the faster
running zone 2-methylnaphtho{2,3-d1-1,2,3-triazole (3) was
crystallized from n-hexane/methanol (2/1) to give yellow
crystals of m.p. 240°C (decomp.).

Anal. Calc. for C11H9N3 (183.2): C, 72.11; H, 4.95;
N, 22.94. Found: C, 71.86; H, 4.90;, N, 22.77.

The extract of the slower moving band gave on crystal-
lization from n-hexane/ethanol (4/1) colourless crystals of
m.p. 175°¢.

Anal. Calc. for C, HyN (183.2): C, 72.113 H, 4.95;

117973
N, 22.94, Found: C, 71.84; H, 4.81; N, 22.74.
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