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Abstract — B8-Methyl-b-thiotheophylline nuclteosides have been obtained by treatment

of the corresponding 8-methyl-theophylline nucieosides with Lawesson s Reagent .

Synthesis of thionucleosides has been carried out by different sunthetic methods. The reagents
classically used are efther PZSS or HZS under adequated conditions deperding of the nature of

the nucleosides.

Thioxanthines can be prepared from xanthines with PZSS in hot pyridine. Oxo groups in C-2 have

show to be less reactive than those in C-6. Thus, xanthines give selectively 2-ox0~6»th10xanth1'nes.1
2-Thioxantines require a different synthetic strategy, such as cyclization of 4,5-diamino-2-mer-

Z The thiation reaction when

capto-6-hydroxy-pyrimidines to purines according to Traube's method.
the nitrogen atoms in the xanthines are alkylated is more difficult. Wooldridge and Slack have
prepared 6-thiotheophylline and 6-thiotheobromine with PZSS under refluxing dry pyridine, whereas
caffeine was recovered unchanged after prolonged treatment with the same reagent.3 These results
are ratfonalized in terms of theophylline and theobromine having at least one encolizable oxo
groups, whereas caffeine ts lacking these groups. This behavior has been confirmed in our Tabora-
tory. An attempt was made to prepared 7-B-D-(2, 3, 4, 6-tetra-O-acetyl)glucopyranosyl-8-methyl-
-thio-thgophylline, 2a, from 7-8-0-(2, 3, 4, 6-tetra-O-acetyllglucopyranosyl-B-methyl-theophylline,
Ja, by treatment with PsS¢ 1n dry pyridine, but the starting material was recovered unchanged

after 2 days under refluxing cond1t10n3.4

in 1978, Lawesson and co-workers began to study the conversion of the carbonyl groups in thio-
carbonyl compounds using 2,4pr~methoxy-pheny1)1,3-dith1a-2,d—diphosphetane-2,4-d15u1phide.5 The
results of this study demonstrate that this reagent, now know as Lawesson s Reagent (LRY, is an
exceptionally good thiating compound, and as such it has pren widely used.6

In the present paper we report the preparation of 6-thio-teophylline nucleosides from the cor-



responding theophylline nucleosides by treatment with LR in refluxing toluene.7
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la and 2a, GLY = B-D-(2, 3, 4, 6-tetra-0-acetyllglucopyranosyl

It

1b and 2b, GLY = B-D-(2, 3, 4, 6-tetra-0-acetyllgalactopyranosyl

Structure of la and 1b are similar to that of caffeine without enolizable oxo groups.

Thus la, obtained accordfng to the methods previously reported,8 gave 7-B-D-(2, 3, 4, 6-tetra-0-
-acetyl)glucopyranosyl-8-methyl-6-thTo-theophylline, 2a, in a 70% yield, as a yellow solid,

uv (CHC13) Amax'340 nm { ¢ 15 000), mp 98 °C, [a]g7 +82 (¢ 1, CHC]B). The ms spectrum (EI 70 eV}
shows MY = 540, which indicates the substitution of only one atom of oxigen by one atom of

sulphur. The 1H—nmr spectrum (200 MHz, CDC13) shows a doublet at 8.19 ppm (J = 10 Hz) assigned to
H-1". This signal appears in la at 6.50 ppm, which represents a down field shift of 1.69 ppm.

The down field shift has been cbserved previously in thionucleosides and can be attributed

to the anisotropic effect of the thiocarbonyl group.9 Another charasteristic of the ]H—nmr

spectrum s that all of the signal are sharp, in contrast to those in the spectrum of la, where the
signals corresponding to the sugar moiety and the signal of the methyl group on C-8 are broad. The
observed peak broadening in the spectrum of la 1s due to the existence of two conformers and

a partially restricted rotatfon along the C-1"/N-7 bond caused by the molecular steric hindrance,
whereas in 2a the rotation is completelly restricted by the considerable larger volume of the
sulphur atom. A detailed study of the conformétions of these and related compounds will be

reported in the near future.

[n the 13€—nmr spectrum (Table I) the most significant difference between la and 2a is the

shift of the 21,3 ppm for C-6 which proves the substitution of the oxigen atom on this carbon

by sulphur.
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Table 12
Compounds c-2 c-3 £-5 -6 c-8 L1
1a° 152.3  151.3 106.4  154.5  147.8  82.9
22 155.8  149.9 7.5 175.8  149.8  80.5
16° 152.6  151.4 106.4  154.6  147.8  82.3
2° 156.1  149.9 N7.0 W56 1498 80.7
3a° 155.0  149.1 117.5 1745 144.4 82.3
° 156.3  149.1 17.5 174.5  144.5  83.0

a) c_nmr recorded on a Bruker WP-200 SY spectrometer (50.13 MHz); b) measured in

CDC]S; c) in DMSO-«d6

In the same manner, 7-8-D-(2, 3, 4, b6-tetra-D-acetyl)galactopyranosyl-8-methyl-theophylline, 1b,
afforded 7-8-D-(2, 3, 4, 6-tetra—O-acetyl)galactopyranosyl-8-methyl-thio-theophylline, 2b, uv
(CHCT3) A 360 nm (= 12 2000, mp 116 °C, [=13/ +107 (c 1, CHC1,), EIMS (70 eV) miz 540 (H*). The
]H—nmr spectrum (200 MHz, CDCTB) shows H-1" at 8.28 ppm ¢d, J = 10 Hz) and the 13C—nmr spectrum

(50 MHz, CDC13) gives a signal at 175.6 ppm corresponding to C-6 of the heterocycle which confirms
the oxigen-sulphur substitution. Im this case there is no peak broadening in the ]H—nmr spectirum of
1b, because the rotation along C-1"/N-7 1s totally restricted due to the axial acetate on C-4 .
O-deacetylatTon of both 2a and 2b with NaMeO/MeOH afforded quantitatively 7-B-D-glucopyranosy1-8-
-methyl-6-thio-theophyltine, 3a [uv (MeOH) A nax 350 nm (e 19 8007, mp 258 °C, [GJSB +155 (¢ 0.4,
MeOK), EIMS (70 eV) m/z 372 (M*, 2%L) 210 (100%), 'H-nmr (260 MHz, DMSO-dg) 7.60 ppm ¢d, TH, J = 10
Hz, H-1711, and 7-B-D-galactopyranosyl-B-methyl-6-thio-theophyl1ine, 3b [uv (MeOH) Amax 350 nm
(=18 750), mp 241 °C, []2® 4181 ¢c 0.4, MeQH), EINS (70 eV) m/z 372 (M¥, &%) 210 <100%), | Henmr
(200 MHz, DMS0-dg) 7.52 ppm (d, 1H, J = 10 Hz, H-1711,
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To our knowledge, this is the first report of a successful direct thiation of a purin nucleoside

with non enolizable oxo groups. Further studies with 6-thio-theaphylline nucleosfdes are in good

progress.
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