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ABSTRACT

2-Amino-3-cyanothiophene derivative (I1) react with formic acid, and car-
bon disulphide to afford the newly constructed derivatives (1) and (2)
respectively. Compound (1) form the corresponding 4-hydrazino derivative
(4) after itschlorination followed by the treatment of theformed 4-chol oro-
derivative with hydrazine hydrate (99%). Whilethe 2- hydrazino-derivative
(6) was obtained upon the methylation of compound (2) with methyl iodide
followed by reacting the collected 2-methylthio-derivative (5) with hydra-
zine hydrate (1:3; 99%). The S-glycosides are produced when 2, 4-dithione
derivative 2’ reacted with 2',3',4', 6'-tetra-O-acetyl-B-D-gul copyranosyl or
galactopyranosyl bromide in dry acetone with stirring at room temperature
to afford (7a,b). The acyclic C-nucleosides (12a-c) and (13a-c) were ob-
tained when 2- and 4- hydrazino derivatives reacted with aldo-sugars either
aldohexsoses or aldopentoses such as D- glucose, D-galactose and D-
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INTRODUCTION

Thelargenumbersof thienopyrimidinederivatives
areof congderablechemica and pharmacologica im-
portance™®. Several of these compounds have anti-
tumort, anti-vird™, anti-cancer'®, antipyretic?, anti-
inflammatory!®, anti-histamenicd?, anti-microbid ¥, anti-
funga ¥, and analgesic activities. In view of these
factsand in continuation of our work!**18 wereport
here synthesisof somenove thienopyrimidinederiva:
tives and acyclic C-, N-, and S-glycosides using a-
substituted cinamonitril€¥ (I 1) asstarting material.

RESULT AND DISCUSSION

From the point of view, a-substituted

cinamonitriles¥ are very important classes of com-
poundswhich considered thekey for thesynthesisof a
new seriesof heterocyclic organic compoundscontain-
ing thethienopyrimidinemoiety. Thus, refluxing com-
pound (1 1) with formic acid and few drops of conc.
hydrochloric acid lead to the formation of the
pyrimidone(1). ThelR spectrum of compound (1) con-
firmeditsstructure. It revea esthe gppearance of peak
at 1666 cm'* corresponding to amedic carbonyl group
and no absorption peak at CN region. Reaction of
pyrimidinone (1) with phosphorusoxychloridein dry
dioxaneyielded 4-chloro derivative (3). ThelR spec-
trum of compound (3) showed absence of amedic car-
bonyl group. Itsmass spectrum showed characteristic
fragmentation pattern confirming the presence of chlo-
rineatominitsstructure. (Seeexperimenta)
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On reacting chloro derivative (3) with hydrazine
hydrate (99%), 4-hydrazino- derivative (4) was ob-
tained. The IR spectrum of compound (4) showed a
strong absorption bands at 3313, 3295 cm* charac-
teristic to NH, group. On the other hand, heating com-
pound (1) with pyridine and carbon disulphide, in
water bath at 80 °C, the di-thione derivative (2) was
produced. ThelR spectrum of di-thione (2) confirmed
itsstructure. It reved sthe absence of both peaks cor-
responding to NH, and CN, instead, peaks corre-
sponding to NH- and CS- appearsat 3395 cm™ and
1238 cm! respectively. Methylation of compound (2)
with methyl iodidein presence of alcoholic potassum
hydroxide sol ution leads to the formation of the 2-
methyltio derivative (5). Refluxing 2-methylthio de-

rivative (5) with hydrazine hydrate (1:3; 99 %) inthe
presence of dioxane, afforded 2-hydrazino- deriva-
tive(6). The spectroscopic anayses (IR, NMR, MS)
conformed the structure of derivative (6). See experi-
mental (Scheme 1).

Recently, anumber of S-glycosi deshave emerged
that possessinteresting cytotoxic activity!®. Many re-
searchersdescribed the synthesisandin vitro cytotoxic
activity of seriesof heterocyclicthioglycosidesinclud-
ing pyrimidine nucleosi deswhich showed promising
activity against DNA and RNA viruses?, Motivated
by theforgoing information, our present investigation
amsto synthesis someof thioglycosides. Thus, the 2-
(2,3,4',6'-tetra-O-acetyl-B-D-glucopyranosyl or
galactopyranosylthio)-3,5,6,7-tetrahydro-4H-
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cyclopenta4,5] thieno[ 2,3-d] pyrimidine-4-thione
(7a,b) were obtained viathe formation of the potas-
sium salt of compounds (2') followed by itstreatment
with a solution of 2',3',4',6'-tetra-O-acetyl-D-
gulcopyranosyl or gaactopyranosyl bromideindry ac-
etonewith stirring at room temperature. Scheme 1.

The elemental analysis and the spectral data of
derivatives (7a,b) confirmed there structure. (See
Experimentd)

Thebiologica activities of C- and N- glycosides
have been of increasing interest asmany of them have
useful applicationg?*2l, Based onthisfact, weaimed
to prepare a series of newly synthesized heterocyclic
nucleos de anal ogues. Thus, heating under reflux com-
pound (4) or (6) withado-sugaresmainely D-glucose,
D-gdactoseand D-xylosein boiling dioxaneinthepres-
ence of catalytic amount of piperidine, theacyclic N-
nucleosides (8a-c) and (9a-c) wereobtained in satis-
factory yield (65-69%).

On other hand, stirring at room temperature com-
pounds (8a-c) or (9a-c) with an equimolecular amounts
of pyridine and acetic anhydride afforded the corre-
sponding tetra- or penta-O-acetate derivatives (10a-
¢) or (11a-c) Scheme 2.

De-protection of the protected acyclic C-nucleo-
sides (10a-c) or (1la-c) could be achieved when
stirred in methanolic sodium methoxide solution at
room temperature, the free acyclic C-nucleosides
(12a,b) or (13a,b) were produced in moderateyield
(Scheme 2). The structure assignments of the pro-
duced freeacyclic C-nucleosides (12a,b) or (13a,b)
areconfirmed ontheir e emental analysisand the spec-
tral data. (See Experimental).

EXPERIMENTAL

Solid compoundswerere-crystallized to constant
melting pointsand driedinvacuumindrying pistol con-
taining sodium hydroxide.

All melting pointsare uncorrected and weretaken
inopen capillariesonaGallen KampApparatus.

Micro analyseswerecarried out at the Micro ana-
Iytical uniteNational Research Centre and Faculty of
Science, Cairo University.

IR spectrawerecarried out on FT/IR 300 E Jasco
using KBr discs.

= Fyl| Peper

'H-NMR spectra were measured in DM SO or
CDCI,, using Joel Ex. 270 NMR spectrometer. Sig-
nal swere measured with referenceto TMSasaninter-
nal standard.

TheMass spectrawererecorded on Finnigan SSQ
7000 spectrometer.

All reectionswerefollowed up by TLC using CHCY/
MeOH (9:1, v/v) and/or ethyl acetate/Benzene (7:3)
and detected under UV Lamp.

3,5,6,7-Tetr ahydro-4H-cyclopenta[4,5]thieno[ 2,3
d]pyrimidin-4-one(1)
A mixtureof compound (11) (1.64 g, 10 mmole),
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TABLE 1: Physical datafor theproducts(1-13a-c)

No. m.p.°0% M.F.(Mwt) C% H% N%
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Yield %
Solvent
76
Dioxane
74
Dioxane
73
Dioxane
77
Dioxane
75
Dioxane

No. m.p.°C M.F(Mwt) C% H% N%

C15H18N4O5S 49.17
366.3934  48.86

C14H15N4O,S  49.69
338.3833  49.67

CisH1sN4OsS, 45.21
398.4594  45.10

CisH1sN4OsS, 45.21
3984594  45.10

C14H15N4O482 45.64
368.4334  45.56

5.95
5.96

5.36
514

4.55
4.38

4.55
4.38

4.38
4.15

15.29
15.26

16.56
16.57

14.06
13.45

14.06
13.45

1521
15.11

12b 280-282

12c 278-280

13a 283-285

13b 284-286

13c 287-289

formicacid (10 ml) and conc. hydrochloricacid (1 ml)
was refluxed for 6 hours. The reaction mixture was
allowed to cool to room temperature and precipitate
so-formed wasfiltered-off, washeswith water severa
tine, dried and re-crystallized to afford the title
compound as white powder. IR (cnm?, v):3418 (br.
NH), 2989 (CH alkyl) and 1668 (amidic CO); H-
NMR (DM SO-d,) 5 ppm: 2.30(m, 2H, CH,), 2.85(m,
4H, 2CH,), 8.04(s,1H, CH) and 9.11 (br. s, 1H, NH,
D,0 exchangesble). tsM S (m/z), 192 [M, 100%).

1,5,6,7-Tetrahydro-2H-cyclopenta[4,5]thieno[2,3-
d]pyrimidine-2,4(3H)-dithione(2)

Toasolution of compound (1) (1.64g, 10 mmole)
inpyridine(5mL.), carbon disulfide (1.2 ml) wasadded
and themixturewas heated on awater bath for 4 hours.
After cooling, methanol (15 ml) was added and the
obtained solid was collected by filtration, washed with
methanol to givedi-thion derivative (2) aspaeyedlow
powder. IR (cm?, v):3422 (br, NH), 2988 (CH akyl)
and 1235, 1240 (2CS); *H- NMR (DM SO-d.,) sppm:
2.18 (t, 2H, CH,), 2.48 (m, 2H, CH,), 2.75(t, 2H,
CH,) and 12.25 (br. s, 1H, NH, D,O exchangeabl€).
BC-NMR (DMSO-d,) & ppm: 22.60, 24.33, 26.10
(3CH,), 124.8, 131.3, 136.5, 149.5 (thiophenering
carbon atoms), 178.4, 180.1 (2C=S); ItsMS (m/z),
240[M, 100%.
4-Chlor0-6,7-dihydr o-5H-cyclopenta[4,5]thieno
[2,3-d]pyrimidine(3)

A mixture of compound (1) (1.92 g, 10 mmole)
and phosphorous oxychloride (3ml) in dry dioxane

(15ml) was heated under reflux for 4 hours. Thereaction
mixturewas cooled and poured onicewater (100 ml).
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Thesolid so-formed was collected by filteration, washed
several timeby water, dried andre-crystallized to give
thetitle compound aswhite powder. IR (cm?,v):3424
(br.NH) and 2992 (CH akyl); *H-NMR (DM SO-d,)
o ppm: 2.32(m, 2H, CH,), 2.78(m, 4H,2CH,), 8.11 (s,
1H, CH) and 9.32 (br. s, 1H, NH, D,O exchangeabl€).
ltsMS(m/z): 210 and 212 [M, (100%, 38%)].

4-Hydr azino-6,7-dihydr o-5H-cyclopenta[4,5]thieno
[2,3-d]pyrimidine(4)

A mixtureof compound (3) (2.10g, 10 m.mole)
and hydrazine hydrate (99%, 3ml) in dioxane/ethanol
(3:1, 20 ml) was heated under reflux for 3 hours. The
reaction mixture was cooled to room temperature
whereby, solid precipitate wasformed. The solid so-
formed wascollected by filtration, washed severa time
by water, dried and re-crystallized to give the title
compound asshiny colorlesspowder. IR (cm?,v):3420
(br. NH), 3330, 3334(NH.,) and 2989 (CH akyl); 'H-
NMR (DMSO-d,) 5 ppm: 2.32 (m, 2H, CH,), 2.80 (m,
4H, 2CH,), 8.11 (s, 1H, CH), 8.25 (br. s, 2H, NH,,
D,O exchangeable), 9.32 (br. s, 1H, NH, D,O
exchangeable) and 9.45 (br. s, 1H, NH, D,O
exchangegble). ItsM S (m/z): 206 and [M, 100%].

2-(Methylthio)-3,5,6,7-tetr ahydr o-4H-cyclopenta
[4,5]thieno[2,3-d]pyrimidine-4-thione (5)

To a wormed ethanolic potassium hydroxide
solution (prepared by dissol ving potassium hydroxide
(0.56 g, 10 m. mole) in ethanol (50 ml.)) was added
compound (2) (2.40g, 10 m. mole). The heating was
continued for 30 minutesand themixturewas alowed
to cool to room temperature. Methyl lodide (1.72, 12
m. Mole) then was added. Thereaction mixturewas
stirred at 40°C for 8-10 hours (under TLC control).
The solvent was evaporated under reduced pressure
and the crude product wasfiltered off, washed severa
timewithwater, dried, and re-crystallized to give the
title compound as yellow needle crystals. IR (cm?,
v):3426 (br. NH), 2991, 2988 (CH alkyl) and
1240(CS); '"H-NMR (DM SO-d,)) 8 ppm: 2.26 (m, 2H,
CH,),2.35(m, 2H,CH,), 2.48(s, 3H, SCH,), 2.77 (m,
2H, CH,),9.32 (br. s, 1H, NH, D,O exchangeable) and
10.12 (br. s, 1H, NH, D,0 exchangeable). *C-NMR
(DMSO-d,) & ppm: 14.32 (SCH,), 21.66, 23.12,
25.13(3CH,), 124.2, 130.8, 136.0, 149.3 (thiophene
ring carbon atoms), 159.1(C-S), 177.4 (C=S); ItsMS

= Fyl) Paper
(m/z), 253 [M, 100%).

2-Hydrazino-3,5,6,7-tetrahydr o-4H-cyclopenta
[4,5]thieno[2,3-d]pyrimidine-4-thione (6)

A mixture of compound (5) (2.53 g, 10 m.mole)
and hydrazine hydrate (99%, 8ml) in dioxane/ethanol
(3:1, 30 ml) was heated under reflux for 4 hours. The
reaction mixture was cooled to room temperature
whereby, solid precipitate wasformed. The solid so-
formed wascollected by filtration, washed severa time
by water, dried and re-crystallized to give the title
compound as paleyellow powder. IR (cm?, v):3422
(br.NH), 3333, 3337(NH.,) and 2980 (CH alkyl); 'H-
NMR (DM SO-d,) 6 ppm: 2.30 (m, 2H, CH,), 2.80 (m,
4H, 2CH,), 7.65 (br. s, 2H, NH,, D,O exchangeable),
9.40 (br. s, 1H, NH, D,0O exchangeable) and 10.22 (br.
s, 1H, NH, D,Oexchangeabl€) . ItsM S (m/z): 238 and
[M, 100%)].

2-(2¢,3¢,4¢,6¢-Tetr a-O-acetyl-p-D-glycopyr ano-
sylthio)-3,5,6,7-tetrahydro-4H-cyclopenta
[4,5]thieno[2,3-d]pyrimidine-4-thione(7a,b)

General procedure

To an ethanolic potassium hydroxide solution
(prepared by dissolving potassium hydroxide (0.56 g,
10m. mole) inethanal (30 ml.)), wasadded compound
(2) (2.40g, 10m.mole). Themixturewastirred at room
temperature, whil asolution of 1-bromo- 2,3,4,6-tetra-
O-acetyl-a-D-gluco-/or gdactopyranosyl bromide (15
m. mole) in acetone (30 ml) was added drop wisely.
The reaction mixturewas continued to stirrer at room
temperature for 18 hours (under TLC control). The
solvent was evaporated under reduced pressure and
the solid soformed wasfiltered off, washed with ethanol/
water mixture(3:1), dried, and re-crystallized to afford
thetitlecompoundsin goodyield.

2-(2¢,3¢,4¢,6°-Tetr a-O-acetyl-p-D-glucopyr ano-
sylthio)-3,5,6,7-tetrahydro-4H-cyclopenta
[4,5]thieno[2,3-d]pyrimidine-4-thione(7a)

It was obtained from compound (2) and (2,3,4,6-
tetra-O-acetyla- B-D- glucopyranosyl)-bromide as a
pal eyellow powder; IR(cn?, v): 3385 (br., NH), 2988
(CHalkyl), 1725(CO), 1245 (CS); *H-NMR (CDCl,)
3 ppm.:1.95(s, 3H, CH,), 2.02 (s, 3H, CH,), 2.12(s,
3H, CH,), 2.15(s, 3H, CH,), 2.26 (m, 2H,CH,), 2.35
(m, 2H, CH,), 2.80(m, 2H, CH,), 4.02 (m,1H, H-5°),

- @W CHEMISTRY
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4.22 (m, 2H (H-6¢, H-6*)), 4.38 (t, J= 9.45 Hz, 1H,
H-4%),4.96 (t, 1H, J=9.45 Hz,H-2°), 5.25 (t, 1H, J=
9.45Hz,H-3),5.94 (d, 1H,J=9.45Hz,H-1°), 10.36
(br.s, 1H, NH); C- NMR: 20.33, 20.65, 20.8, 23.1(4
CH,), 23.80, 24.1, 26.75 and 29.75 (4CH,), 60.26
(C-6%), 65.1 (C-39), 66.9(C-2°), 68.15 (C-4%), 77.0
(C-5°), 85.9 (C-19), 124.76, 131.23, 136.15 and
148.85 (Thiophenering carbon atoms), 158.10 (C-S),
170.7,170.9,171.0and 171.2 (4C=0), 178.03 (C=9);
ltsMS(m/z), 584 [M, 83%).

2-(2¢,3¢,4¢,6*- Tetr a-O-acetyl-p-D-gal ctopyr ano-
sylthio)-3,5,6,7-tetrahydro-4H-cyclopenta
[4,5]thieno[2,3-d]pyrimidine-4-thione (7b)

It was obtained from compound (2) and (2,3,4,6-
tetra-O-acetyla B-D- galacto-pyranosyl)-bromideas
apae yellow powder; IR(cm?, v): 3385 (br., NH),
2988 (CH akyl), 1725 (CO), 1245 (CS); 'H-NMR
(CDCIl,) & ppm.: 1.95(s, 3H, CH,), 2.02(s, 3H, CH,),
2.12(s, 3H, CH,), 2.15(s, 3H, CH,), 2.26 (m, 2H,
CH,), 2.35 (m, 2H, CH,), 2.80 (m, 2H, CH,), 4.02
(m,1H, H-5%), 4.22 (m, 2H (H-6¢, H-6)), 4.38 (t, J=
9.45 Hz, 1H, H-4%), 4.96 (t, 1H, J= 9.45 Hz,H-2°),
5.25(t, 1H, J=9.45 Hz, H-3°), 5.94 (d, 1H, J=9.45
Hz, H-1%), 10.36 (br.s, 1H, NH); 2C- NMR: 20.33,
20.65, 20.8, 23.1(4 CH,), 23.80, 24.1, 26.75 and
29.75 (4CH,), 60.26 (C-6), 65.1 (C-37), 66.9(C-
2°), 68.15 (C-4%), 77.0 (C-5°), 85.9 (C-1°), 124.76,
131.23, 136.15 and 148.85 (Thiophene ring carbon
atoms), 158.10 (C-S), 170.7,170.9,171.0and 171.2
(4C=0), 178.40 (C=9); ItsMS(m/z), 584 [M, 86%4].

4-Glycosylhydrazino-6, 7-dihydr o-5H-cyclopente-
nothieno [2,3d]pyrimidine (8a-c) and/or 2-
Glycosylhydrazino-3,5,6,7-tetrahydrocyclope-
ntenothieno[2,3-d]- pyrimidin-4(H)-one(9a-c)

General procedure

A mixture of compound (4) (2.06g, 10 m.mole)
and or compound (6) (2.40g, 10 m.mole) and the ap-
propriate monosaccharide (10 m mole), dioxane (30
ml), ethanol (10 ml) and acatal ytic amountsof piperi-
dinewasstirred under reflux for 6-8 hours. Thereac-
tion mixturewasalowed to cool to room temperature.
The precipitate so-formed wasfiltered-off, washeswith
ethanol, dried and re-crystallized from proper solvent
to afford thetitlecompoundsin good yield.
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4-Glucosylhydrazino-6,7-dihydro-5H-cyclope-
ntenothieno[2,3-d]pyrimidine(8a)

It was obtained from compound (4) and D-glucose
(1.80g, 10 mmol) asyellow crystals. ItsIR (cm™, v):
3448(broad OH), 3333 (NH) and 2980 (CH alkyl).
'H-NMR (DM SO-d,) 5 ppm: 2.35(m, 2H, CH,), 2.85
(m, 44, CH,), 3.70 (m, 5H, 50H, D,O exchangeable
OH-2:-OH-6°), 4.00 (m, 1H, H-5),4.35 (m, 2H, H-6",
H-6%), 4.55 (m, 1H, H-4),4.67 (m, 1H, H-3%),5.40 (m,
1H, H-29),7.50 (m, 1H, H-1¢), 7.90 (s, 1H, CH), 11.02
(br.s, 1H,NH, D,O exchangeable). *C-NMR (DM SO-
dy) & ppm: 27.9, 28.2, 28.6 and 28.9 (CH,); 67.8, 68.3,
69.1 and 69.4 (CH); 138.6, 138.8,139.1, 139.6, 140.4,
141.11 and 141.8 (Thienopyrimidone carbon atomsand
glucose C-1° carbon atom). Its MS (m/z), 438 [M,
73%).

4-Galactosylhydrazino-6,7-dihydr o-5H-cyclope-
ntenothieno[2,3-d]pyrimidine (8b)

It was obtained from compound (4) and D-
gdactose (1.80g, 10 mmoal) asyellow crystals. ItsIR
(cm%, v): 3500(broad OH), 3335 (NH) and 2986 (CH
dkyl). 'H-NMR (DMSO-d,) & ppm: 2.33(m, 2H,CH,),
2.83 (m, 4H, CH,), 3.75 (m, 5H, 50H, D,O
exchangesble OH-2:-OH-6), 4.32 (m, 1H, H-5),4.37
(m, 2H, H-6¢, H-6%), 4.58 (m, 1H, H-4), 4.70 (m, 1H,
H-39),5.40 (m, 1H, H-2¢), 7.50 (m, 1H, H-1¢), 7.77 (s,
1H, CH), 7.90 (s, 1H, CH) & 11.02 (br. s, 1H, NH,
D,O exchangeable). *C-NMR (DM SO-d,) 5 ppm: 27.9,
28.2,28.6 and 28.9 (CH,); 67.8, 68.3, 69.8 and 70.0
(CH); 138.6, 138.8, 139.1, 139.6, 140.4, 141.6 and
141.8 (Thienopyrimidinecarbon atomsand glucose C-1°
carbonatom). ltsMS (m/z), 368 [M, 77%)).

4-Xylosylhydr azino-6,7-dihydr o-5H-cyclopente-
nothieno[2,3-d]pyrimidine(8c)

A mixture of compound (4) (2.06 g, 10 mmole)
and D-xylose (1.50 g, 10 mmole) as orange crystals.
ItsIR (cmt, v): 3449(broad OH), 3330 (NH) and 2984
(CH alkyl). '"H-NMR (DMSO-d,) ppm: 2.30 (m, 2H,
CH,), 2.85 (m, 4H, 2CH,), 3.50 (m, 4H, 40H, D,O
exchangeable, OH-2°-OH-5°),4.25 (q, 1H,J=6Hz, H-
49,445 (m, 2H, H-5°, H-5),4.65 (d, 1H, J = 5Hz, H-
39, 5.85(dd, 1H, J=7.5Hz, H-2%), 7.45 (d, 1H, ] = 4Hz,
H-1%, 7.97 (s, 1H, CH) & 11.11 (br. s, 1H, NH, D,O
exchangeable). *C-NMR (DMSO-d,) 6 ppm: 27.9,
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28.2,28.6 and 28.9 (CH,); 67.8, 69.1 and 69.4 (CH);
138.6, 138.8, 139.1, 139.6, 140.4 and 141.8
(Thienopyrimidonecarbon atomsand glucose C-1° car-
bonatom). ItsM S (m/z), 386 [M P, 81%].

2-Glucosylhydrazino-3,5,6,7-tetrahydro-4H-
cyclopentenothieno[2,3-d]pyrimi-dine-4-thione
(9a)

It was obtained from compound (6) (2.40g, 10
mmol) and D-glucose(1.80g, 10 mmoal) asyellow shiny
crystals. ItsIR (cm?, v): 3445(broad OH), 3335 (NH),
2980 (CH alkyl) and 1239 (C-S). *H-NMR (DM SO-
dy) 3 ppm: 2.35(m, 2H, CH,), 2.85(m, 4H, CH,), 3.70
(m, 5H, 50H, D, O exchangeable OH-2°-OH-6°), 4.00
(m, 1H, H-5¢), 4.35 (m, 2H, H-6¢, H-6*), 4.55 (m, 1H,
H-49),4.67 (m, 1H, H-3%), 5.40 (m, 1H, H-2¢), 7.50 (m,
1H, H-1°), 11.02 (br. s, 1H, NH, D,O exchangeable)
and11.15(br. s, 1H, NH, D,O exchangesble). *C-NMR
(DMSO-d,) 5 ppm: 27.9, 28.2, 28.6 and 28.9 (CH,);
67.8, 68.3, 69.1 and 69.4 (CH); 138.6, 138.8, 139.1,
139.6, 140.4 and 141.8 (Thienopyrimidone carbon atloms
and glucose C-1° carbon atom) and 178.1 (CS). ItsM S
(m/z), 400 [Mp, 81%].

2-Galactosylhydrazino-3,5,6,7-tetrahydr o-4H-
cyclopentenothieno[2,3-d]pyrimi-dine-4-thione
€]

It was obtained from compound (6) and D-
gaactose (1.80g, 10 mmol) asyellow crystals. ItsIR
(cm?, v): 3447(broad OH), 3340, 3335 (2NH), 2986
(CH akyl) and 1240 (C-S). *H-NMR (DMSO-d,) 6
ppm: 2.33 (m, 2H, CH,), 2.83 (m, 4H, CH,), 3.75 (m,
5H, 50H, D,O exchangesble OH-2°-OH-6°), 4.32 (m,
1H, H-5%),4.37 (m, 2H, H-6°, H-6%), 4.58 (m, 1H, H-
4%, 470 (m, 1H, H-3¢), 5.40 (m, 1H, H-2°), 7.50 (m,
1H, H-1%), 11.02 (br. s, 1H, NH, D,O exchangeable)
and 11.15(br. s, 1H, NH, D,O exchangeabl€). *C-NMR
(DMSO-d) 6 ppm: 27.9, 28.2, 28.6 and 28.9 (CH,);
67.8, 68.3, 69.1 and 69.4 (CH); 138.6, 138.8, 139.1,
139.6, 140.4 and 141.8 (Thienopyrimidonecarbon atloms
and glucose C-1° carbon atom) and 178.3 (CS). ItsM S
(m/z), 400 [Mp, 83%).

2-Xylosylhydrazino-3,5,6,7-tetrahydro-4H-
cyclopentenothieno[2,3-d]pyrimi-dine-4-thione(9c)

A mixture of compound (6) (2.06 g, 10 mmole)
and D-xylose (1.50 g, 10 mmole) as orange crystals.

= Fyl| Peper

ItsIR (cm?, v):3445 (broad OH), 3344, 3340 (2NH),
2984 (CH akyl) and 1239 (C-S). *H-NMR (DM SO-
dy) 6 ppm: 2.30(m, 2H, CH,), 2.85(m, 4H, 2CH,), 3.50
(m, 4H, 40H, D,O exchangeable, OH-2°-OH-5¢), 4.25
(9, 1H, J=6Hz, H-4°), 4.45 (m, 2H, H-5°, H-5%), 4.65
(m, 1H, H-3%), 5.85 (dd, 1H, J=7.5Hz, H-2°), 7.50 (d,
1H, J= 4.5Hz, H-1%), 11.11 (br. s, 1H, NH, D,O ex-
changeable) and 11.35 (br s, 1H, NH, D,O exchange-
able. ®*C-NMR (DM SO-d,) 5 ppm: 27.9,28.2, 28.6and
30.1(CH,); 67.8,68.3,69.1and 69.4 (CH); 138.6,138.8,
139.1, 139.6, 140.4 and 141.8 (Thienopyrimidonecar-
bon atoms and xylose C-1° carbon atom) and 178.
01(CS). ItsMS(m/z), 370[M, 90%).

3-(O-Acetylglycosyl)-8,9-dihydro-10H-cyclo-
pentenothieno[3,2-c][1,2,4]tri-azolo[4,3-
c]pyrimidine(10a-c) and/or 3-(O-Acetylglycosyl)-
1,6,7,8-tetrahydro- cyclopentenothieno-[2,3-
d][1,2,4]tri-azolo[4,3-a]pyrimidin-5-(5H)-thion
(11a-c)

General procedure

A solution of compounds (8a-c) (10 mmole) and/
or compounds (9a-c) (10 mmole) inamixtureof acetic
anhydride-pyridine (20 ml: 20 ml) wasstirred at room
temperaturefor overnight them it waspoured into wa-
ter. Thereaction mixturewasthen extracted with chlo-
roform severa timesand after theremoval of chloro-
form under reduced pressure, theformed crystalswas
re-crystalized fromthe proper solvent to produce (10a-
c) or (11a-c).

3-(1¢,2°,3,4¢ 5¢-O-pentaacetylglucosyl)-8,9-dihydro-
10H-cyclopentenothieno[3,2-c]|[1,2,4]triazolo[4,3-
clpyrimidine(10a)

It was obtai ned from compound (8a) (3.68g, 10
mmole) asyedlow crystas. ItsIR (cm?, v): 2988, 2980
(CH alkyl) and 1740-1760 (acetyl carbonyl). *H-
NMR (CDCl,) 6 ppm: 1.85(s, 3H, CH,), 1.95(s, 3H,
CH,), 2.05(s, 3H,CH,), 210 (5, 3H,CH,), 2.15 (s,
3H, CH,), 2.35 (m, 2H, CH,), 2.85 (m, 4H, 2CH,),
4.75 (m, 1H, H-4%), 5.30 (d, 1H, J=10.8 Hz, H-3°),
5.45 (m, 2H, H-5°), 5.55 (s, 1H, H-2°), 5.70 (s, 1H,
H-1%)and 7.77 (s, 1H, CH). ®C-NMR (CDCl,) & ppm:
20.0,20.5,20.6,20.9and 23.5(CH,), 25.3,27.6,29.3
and 30.0(CH,), 67.2,67.4,68.4,70.9and 71.1 (CH),
138.0, 139.3, 141.6, 148.3, 155.1, 156.0 and 157.0
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(thienopyrimidinecarbon aiomsand triazol carbonaom)
and 168.3, 168.7, 169.4, 170.3 and 171.0 (CO). Its
MS(m/z), 576 [M, 93%).

3-(1¢,2¢,3¢,4¢,5¢-O-pentacetylgalactosyl)-8,9-
dihydro-10H-cyclopentenothieno [3,2-c][1,2,4]
triazolo[4,3-c|pyrimidine(10b)

It was obtained from compound (8b) (3.68g, 10
mmole) asydlow needlecrystds. ItsIR (cm?, v): 2985,
2989 (CH akyl) and 1740-1760 (acetyl carbonyl). *H-
NMR (CDCl,) 6 ppm: 1.80 (s, 3H, CH,), 1.95 (s, 3H,
CH,),2.05(s, 3H, CH,),2.10(s,3H, CH,), 2.30(s, 3H,
CH,),2.35(m,2H,CH,), 2.80(m, 4H,2CH,), 4.76 (m,
1H, H-4%), 5.10 (m, 1H, H-1°), 5.30 5.50 (m, 2H, H,-
5, 5.55 (d, 1H, J=7.50Hz, H-3¢), 5.70 (d, 1H,
J=7.50Hz, H-2¢) and 7.85 (s, 1H, CH). ItsMS (m/2),
576 [M, 78%).

3-(1¢,2¢,3°,4-O-Tetr aacetylxylosyl)-8,9-dihydr o-10H-
cyclopentenothieno[3,2-c][1,2,4]triazolo[4,3-
c]pyrimidine (10c)

It was obtained from compound (8c) (3.38g, 10
mmole) asydlow crystals. I1tsIR (cm?, v): 3340 (NH),
2985, 2989 (CH alkyl) and 1740-1760 (acetyl
carbonyl). *H-NMR (CDCI,)) 6 ppm: 1.95(s, 3H, CH,),
2.05(s,3H,CH,),2.10(s,3H,CH,), 2.15(s,3H,CH)),
2.35(m, 2H, CH,), 2.85 (m, 4H, 2CH,), 4.15 (s, 1H,
CH),5.25(m, 1H, H-3°), 5.40 (m, 2H, H,- 4°), 5.65 (m,
1H, H-2°).and 5.95 (m, 1H, H-1).*C-NMR (CDCl,) &
ppm: 20.2, 20.3,20.5and 20.7 (CH,), 28.1, 29.2, 30.0
and 31.0 (CH,), 67.1, 68.2, 69.6, 70.6, 71.3 and 73.2
(CH), 139.2, 139.5, 140.3, 140.9 and 141.8 (thieno
pyrimidinecarbon atomsand triazol carbon atom) and
169.6, 169.7,169.8and 170.0 (CO). ItsM S (m/z), 505
[M, 81%)].

3-(1¢,2¢,3¢,4¢,5¢-O-pentaacetylglucosyl)-3,5,6,7-
tetrahydro-4H-cyclopenteno-thieno[2,3-
d]pyrimidine-4-thione (11a)

It was obtained from compound (9a) (4.00g, 10
mmole) asydlow crysals. ItsIR (cm?, v):3333(NH),
2980,2986 (CH akyl) and 1240(C-S). *H-NMR
(CDCI,) & ppm: 1.77 (s, 3H, CH,), 1.89(s, 3H, CH,),
2.00 (s, 3H, CH,), 2.05 (5, 3H, CH,), 2.10 (s, 3H,
CH,),2.35(m, 2H, CH,), 2.80(m, 2H, CH,), 2.85(m,
2H,CH,), 4.75(m, 1H, H-4°),5.33 (d, 1H, J=10.8 Hz,
H-3°), 5.45 (m, 2H, H,-5°), 5.65 (s, 1H, H-2°), 5.70
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(s, 1H, H-1%) and 11.15 (br.s,1H, NH, D,O
exchangeable). *C-NMR (CDCl,) 6 ppm: 20.0, 20.5,
20.6, 20.9 and 23.5 (CH,), 25.3, 27.6, 29.3 and 30.0
(CH,), 67.2, 67.4,68.4, 70.9 and 71.1 (CH), 139.3,
141.6, 148.3, 155.1, 156.0 and 157.0
(thienopyrimidinethion carbon atomsand triazol carbon
atom) and 168.3, 168.7, 169.4, 170.3and 171.0 (CO)
and 178.3(CS). ItsM S (m/z), 608 [M, 100%)].

3-(1¢,2¢,3¢,4¢,5¢-O-pentacetylgalactosyl)-3,5,6,7-
tetrahydro-4H-cyclopenteno-thieno[2,3-
dlpyrimidine-4-thione(11b)

It was obtained from compound (9b) (4.00g, 10
mmole) asyelow crysds. ItsIR(cm?, v): 2985, 2989
(CH akyl) and 1740-1760 (acetyl carbonyl). *H-NMR
(CDCI,) & ppm: 1.80 (s, 3H, CH,), 1.95(s, 3H, CH,),
2.05(s,3H,CH,),2.10(s, 3H,CH,), 2.30(s, 3H, CH,),
2.35(m, 2H, CH,), 2.80 (m, 4H, 2CH,), 4.76 (m, 1H,
H-4), 5.10 (m, 1H, H-1%), 5.30 5.50 (m, 2H, H,-5°),
5.55(d, 1H, =7.50Hz, H-3°), 5.70 (m, 1H, H-2°) and
10.55 (br.s 1H, NH, D, O exchangeable). ItsM S (m/z),
608 [M, 93%.

3-(1¢,2¢,3¢,4-O-Tetraacetylxylosyl)- 3,5,6,7-
tetrahydro-4H-cyclopentenothieno[2,3-
d]pyrimidine-4-thione (11c)

It was obtained from compound (9c) (3.70g, 10
mmole) asyedlow crystals. ItsIR (cm?, v): 3340 (NH),
2980, 2985(CH dkyl), 1740-1760 (acetyl carbonyl) and
1239(C-9). 'H-NMR(CDCl,) 5 ppm: 2.0(s, 3H, CH,),
2.02(s,3H,CH,), 205(s, 3H,CH,), 2.10(s, 3H, CH)),
2.35(m,2H,CH,),2.85(m,4H, 2CH,),5.25(m, 1H, H-
3), 5.45 (m, 2H, H,- 4°), 5.65 (m, 1H, H-2°), 5.85 (m,
1H, H-1%) and 10.82 (br.s,1H, NH, D,O exchangeable).
BC-NMR (CDCl,) 6 ppm: 20.2, 20.3, 20.5 and 20.7
(CH,), 281, 29.2,30.0 and 31.0 (CH,), 69.6, 70.6 and
71.3(CH),139.2,139.5,140.3, 140.9, 141.66 and 141.8
(thienopyrimidinethion carbon atomsandtriazol carbon
atom) and 169.6,169.7, 169.8and 170.0(CO) and 178.1
(C9).1tsMS(m/z),536 [M, 100%].

3-Glycosyl-8,9-dihydr o-10H-cyclopentenothieno
[3,2-c][1,2,4]triazolo[4,3-c]pyrimidine(12a-c) or 3-
Glycosyl-)-3,5,6,7-tetrahydr o-4H-cyclopente-
nothieno-[2,3-d]pyrimidine-4-thione (13a-c)
General procedure

A solution of methanolic sodium methoxide (pre-
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pared by dissolving sodium metal (0.23g, 10m. mole)
inabsolutemethanol (25 ml)) was added to either com-
pounds (10a-c) (10 mmole) or (11a-c) (10 mmole).
Thereaction mixturewasadlowed to gir for eight hours
(under TLC control), and then neutralized with hy-
drochloric acid solution (Theneutraization takes place
under pH control). The excess of methanol wasre-
moved under reduced pressure, whereby asolid was
precipitated. The precipitate so-formed wasfiltered-
off, washed with cold water dried and re-crystallized
from the proper solvent to producethetitle compounds
ingoodyield.

3-Glucosyl-8,9-dihydr o-10H-cyclopentenothieno
[3,2-c][1,2,4]triazol0[4,3-C] pyrimidine(12a)

It was obtained from compound (10a) (5.76g, 10
mmole) asyelow crystas. ItsIR (cnt, v): 3460, 3440
(broad OH) and 2920 (CH akyl). *H-NMR (DM SO-
d,) & ppm: 2.35(m, 2H, CH,), 2.85 (m, 4H, 2CH.),
3.40(m, 5H, 50H, OH-1°-OH-5°, D,O
exchangeable), 3.55(m, 1H, H-3¢), 3.70 (m, 2H, H-
5¢, H-5),4.20 (m, 1H, H-2), 4.28 (m, 1H, H-4"),
4.65 (m, 1H, H-1°) and 7.75 (s, 1H, CH). Its MS
(m/z), 466 [M, 87%)].

3-Glalctosyl-8,9-dihydr o-10H-cyclopentencthieno
[3,2-c][1,2,4]triazolo[4,3-c] pyrimidine(12b)

It was obtained from compound (10b) (5.76g, 10
mmole) as reddish brown crystals. ItsIR (cm?, v):
3423, 3397 (broad OH), 3250 and 2930 (CH akyl).
'H-NMR (DMSO-d,) & ppm: 2.35 (m, 2H, CH,),
2.70 (m, 4H, 2CH,), 3.65 (m, 5H, 50H, D,O
exchangeable, OH-1°-OH-5°), 4.35 (m, 2H, CH,,
H,-5%),4.55 (m, 3H, 3CH, H-2*-H-4°), 5.25 (m, 1H,
CH, H-1%) and 7.77 (s, 1H, CH). *C-NMR (DM SO-
d,) & ppm: 27.4, 27.6, 28.21 and 28.9 (CH,), 62.6,
67.0, 67.9 and 69.5 (CH), 103.0, 112.4, 131.2,
131.6, 133.7 and 139.1 (thienopyrimidinethion carbon
atoms and triazol carbon atom). ItsM S (m/z), 466
[M, 89 %)].
3-Xylosyl-8,9-dihydr o-10H-cyclopentenothieno
[3,2-c][1,2,4]triazol0[4,3-c] pyrimidine(12c)

It was obtained from compound (10c) (5.05g, 10
mmole) asorangecrystas. ItsIR (cnt, v): 3420, 3400
(broad OH), 3335 (NH) and 1980 ((CH akyl)). *H-
NMR (DMSO-d,) 6 ppm.: 2.25 (m, 2H, CH,), 2.55
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(d, 1H, J=13Hz, CH of thetriazol ring), 2.95 (m, 4H,
2CH,), 4.10 (m, 4H, 40H, D,0 exchangeable, OH-
1°-OH-5%),4.35(dd, 1H, J=10.8 Hz, H-3°), 5.25 (m,
1H, H-1%), 7.78 (s, 1H, CH) and 8.25 (brs, 1H, NH,
D,O exchangeable). *C-NMR (DMSO-d,) ppm:
27.5, 28.6, 30.1 and 30.2 (CH,), 63.1, 68.9, 69.8
and 70.0 (CH), 112.0, 130.7, 139.0, 143.86, 148.2
and 150.0 (thienopyrimidine carbon atomsand triazol
carbonatom). ItsM S (m/z), 338 [M, 100%].

3-Glucosyl-8,9-dihydro-10H-cyclopentenothieno
[3,2-c][1,2,4]triazol0[4,3-c] pyrimidine(13a)

It was obtained from compound (11a) (6.08g, 10
mmole) asydlow crystas. ItsIR (cm?, v): 3460, 3440
(broad OH), 2920 (CH akyl) and 1239 (C-S). *H-
NMR (DMSO-d,) 5 ppm: 2.35 (m, 2H, CH,), 2.85
(m,4H, 2CH,), 3.40(m, 5H, 50H, OH-1*-OH-5°,D,0
exchangeable), 3.55 (m, 1H, H-3%), 3.70 (m, 2H, H-
5¢, H-5),4.20 (m, 1H, H-2¢), 4.28 (m, 1H, H-2°),
4.65(m, 1H, H-1) and 7.75 (s, 1H, CH). Its MS (m/
2),398[M, 88%.

3-Glalctosyl-8,9-dihydr o-10H-cyclopentenothieno
[3,2-c|[1,24]triazolo[4,3-c] pyrimidine(13b)

It was obtained from compound (11b) (6.08g, 10
mmole) asydlow crystas. ItsIR (cnt, v): 3423, 3397
(broad OH), 3250 and 2930 (CH akyl). *H-NMR
(DMSO-d,) & ppm: 2.35(m, 2H, CH,), 2.70(m, 4H,
2CH,), 3.65 (m, 5H, 50H, D,0 exchangeable, OH-
1°-OH-5%), 4.35 (m, 2H, CH,, H,-5), 4.55 (m, 3H,
3CH, H-2¢-H-4%), 5.25 (m, 1H, CH, H-1¢) and 11.05
(br.s, 1H, NH, D,O exchangeable). *C-NMR
(DMSO-d,) 6 ppm: 27.4, 27.6, 28.70and 28.9 (CH,),
62.6, 67.0,67.9 and 69.5 (CH), 103.0, 112.4, 131.2,
131.6, 133.7 and 139.1 (thienopyrimidinethion carbon
atomsandtriazol carbonatom) and178.6 (CS). tsMS
(m/z), 398 [M, 91%)].

3-Xylosyl-8,9-dihydro-10H-cyclopentenothieno
[3,2-c][1,2,4]triazol0[4,3-c] pyrimidine(13c)

It was obtai ned from compound (11c) (3.68g, 10
mmole) asyellowish green crystals. ItsIR (cm?, v):
3420, 3400 (broad OH), 3335 (NH), 1980 (CH akyl)
and 1240 (C-S). '"H-NMR (DM SO-d,) 5 ppm.: 2.25
(m, 2H, CH,), 2.95 (m, 4H, 2CH,), 4.10 (m, 4H,
40H, D, O exchangeable), 4.35 (dd, 1H, J=10.8 Hz,
H-3), 5.25 (m, 1H, H-1°) and 8.25 (brs, 1H, NH,
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D,O exchangeable). *C-NMR (DMSO-d,) 5 pm:
27.5,28.6,30.1and 30.2(CH,), 63.1,68.9and 70.0
(CH), 112.0, 130.7, 139.0, 148.2, 148.8 and 150.0
(thienopyrimidinecarbon aomsand triazol carbonaom)
and 178.4(CS). ItsMS (m/z), 368 [M, 86%].
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