This article was downloaded by: [Purdue University]

On: 28 August 2014, At: 09:07

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office:
Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the
Related Elements

Publication details, including instructions for authors and subscription
information:
http://www.tandfonline.com/loi/gpss20

SYNTHESIS OF NEW 4-
ALKYLTHIAZOLO[5,4.D] PYRIMIDINE-1-
OXIDES

Shaker Youssif ® & Hiroshi Yamamoto °

# Chemisty Department , Faculty of Science, Zagazig University ,
Zagazig, Egypt

b Chemistry Department , Faculty of Science Okayama University ,

Tsushima, Okayama, 700, Japan
Published online: 24 Sep 2006.

s pelsnarii s,
- il'lnr. i
TRt

o — e —

To cite this article: Shaker Youssif & Hiroshi Yamamoto (1998) SYNTHESIS OF NEW 4-
ALKYLTHIAZOLO[5,4.D] PYRIMIDINE-1-OXIDES, Phosphorus, Sulfur, and Silicon and the Related Elements,
140:1, 227-235, DOI: 10.1080/10426509808035745

To link to this article: http://dx.doi.org/10.1080/10426509808035745

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the
“Content™) contained in the publications on our platform. However, Taylor & Francis, our
agents, and our licensors make no representations or warranties whatsoever as to the
accuracy, completeness, or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and are not the views
of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied upon
and should be independently verified with primary sources of information. Taylor and Francis
shall not be liable for any losses, actions, claims, proceedings, demands, costs, expenses,
damages, and other liabilities whatsoever or howsoever caused arising directly or indirectly in
connection with, in relation to or arising out of the use of the Content.

This article may be used for research, teaching, and private study purposes. Any substantial
or systematic reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or
distribution in any form to anyone is expressly forbidden. Terms & Conditions of access and
use can be found at http://www.tandfonline.com/page/terms-and-conditions



http://www.tandfonline.com/loi/gpss20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/10426509808035745
http://dx.doi.org/10.1080/10426509808035745
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [Purdue University] at 09:07 28 August 2014

Phosphorus, Sulfur and Silicon, 1998, Vol. 140. pp. 227-235 © 1998 OPA (Overseas Publishers Association)
Reprints available directly from the publisher Amsterdam N.V. Published under license by
Phatocopying permitted by license only the Gordon & Breach Science Publishers imprint.

Printed in Malaysia

SYNTHESIS OF NEW
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PYRIMIDINE-1-OXIDES

Communication
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6-Chloro-1-methyluracil 1 was treated with various butyl and benzyl mercaptans to give
6-substituted- 1-methyluracils 2a-d which were nitrated to yield the corresponding 5-nitro
derivatives 3a-d. These were cyclized to 2-substituted-4-methylthiazolo(5,4-d] pyrimi-
dine-5,7(4H)-dione- 1-oxides 4a-c. On the other hand. the reaction of 6-chloro-5-nitro-1-pro-
pyluracil 6 with the above mentioned reagents afforded 6-substituted-5-nitro-1-propyuracils
7a-d which were cyclized similarly to give the corresponding 2-substituted-4-propylthia-
zolo{5,4-d]pyrimidine-5,7 (4H)-dione-1-oxide derivatives 8a-d. The structures of these com-
pounds were elucidated by ‘H nmy, uv, mass spectra and elemental analysis.

The N-oxides of guanine and xanthine were found to be potent carcino-
genic agents!. In connection with a program for preparing new purine
analogue derivatives, thiazolo[5,4-d] pyrimidine-N-oxides have been
reported[2'4] as potential purine antagonists.

The present paper reports the synthesis of some new 4-alkylihia-
zolo[5,4-d] pyrimidine 1-oxides. The synthetic strategy toward the desired
thiazolopyrimidine depends on either formation of an alkylthiopyrimidine,
followed by nitration and subsequent base induced cyclization or reacting
6-chloro-5-nitrouracils with alkylmercaptans and subsequent ring closure.
The treatment of 6-chloro-1-methyluracil®5! 1 with ethyl and methyl thi-
oglycolate, butyl and benzyl mercaptane in the presence of triethylamine
at room temperature afforded the corresponding 6-ethoxycarbonyl-methyl-
enethio-, 6-methoxycarbonylmethylenethio-, 6-butylthio-, and 6-ben-
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zylthio-1-methyluracils respectively 2a-d in good yields; their physical
data are shown in Table 1. The nitration of compounds 2a-c using fuming
nitric acid in concentrated sulfuric acid gave the 1-methyl-5-nitro-6-sub-
stituted thiouracils 3a-c¢, whereas the nitration of compound 2d occured
also at the para position of the phenyl group as well, giving
l-methy!-5-nitro-5-(4-nitrophenyl) methylenethiouracil 3d. The physical
data of compounds 3a-d are shown in Table I. The cyclization of com-
pounds 3a-d was achieved by refluxing in ethanol in the presence of trie-
thyl amine affording the desired 2-methoxycarbonyl-,
2-ethoxy-carbonyl-,2-(4-nitrophenyl)-, and 2-propyl-4-methyl-thiazolo
[5,4-d]pyrimidine-5,7 (4H)-dione-1-oxides 4a-d (Table 1) and,
(Scheme 1). The mass spectra of the N-oxides exhibited M*-16 which is
indicative for the N-oxygen atom.

TABLE I Physical data for compounds 2a-d, 3a-d and 4a-d

Analysis .
7 uv thanol
compd. mg{. Ré Yield Mol .Formula caled (found) in methano
no. oC (SG) % (mol.wt.) pa - " —r o

(nm) max

2a 166-67 0.51A 74  CgH,N,O0,§8 4425 495 1146 281.0 426
(244.26) (43.83) (4.77) (11.43) 2200 4733

b 168-69 0.54A 94 CgH,(N,O,S 41.73 437 12.16 281.0 4.14
(230.23) (41.68) (4.21) (12.15) 2200 4.16

c 164-65 047A 74 CoH\N,O,S 5044 6.58 13.07 2830 4.16
(214.28) (50.48) (6.31) (13.07) 2220 4.09

d 248 060A 86 C;;H;;N,O,S 58.04 487 1128 2830 4.14
(248.29) (58.26) (4.87) (11.27) 2200 423

3a 15859 0.57A 57 CgH;N;O,S 3736 3.83 1452 2940 3.99
(289.26) (37.16) (3.72) (14.61) 203.0 433

b 179.82 0.51B 42  CgHgN;OgS 3490 3.29 1526 2920 4.06
(275.23) (3490) (3.17) (15.22) 202.0 4.33

c 156 0.58A 16 CgH;3sN;O,S 4169 505 1620 2880 4.04
(259.27) (41.22) (490) (16.38) 201.0 4.32

d 176.78 0.52A 47 C;,H|(N,O,S 4260 297 1656 2750 4.18
(338.29) (42.83) (2.85) (16.94) 2040 437

4a 165-72 0.19A 27 CgHgN:OsS 3985 334 1549 317,0; 4,37,

2770  4.46

(271.24) (39.43) (3.64) (1542) 2550 435

b 190  O0.11A 64  CgH;N;O:S 3735 274 1633 317.0, 4.16,
2770  4.26

(257.22)  (37.53) (2.69) (1645) 2550 4.16
¢ 264 020A 59  GoH,N,0.S 4480 459 1741 3190, 3.45

2650 3.59

(241.26)  (44.84) (4.84) (17.87) 2380, 3.76.

2210 384

d 5250 0.4A 36  CpHN,Os 4499 251 1749 3720, 4.43,
285.0 4.17

(320.27)  (45.07) (2.70) (17.31) 2550 4.14
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SCHEME 1

The corresponding 4-propylthiazolo(5,4-d]pyrimidine-N-oxides 8a-d
were  similarly  synthesized  through  the  treatment  of
6-chloro-5-nitro—l-propyluracilm 6 with an appropriate thiol and potas-
sium carbonate as a base instead of triethyl amine, to give the desired
intermediates 6-ethoxycarbonyl-methylenethio-, 6-methoxycarbo-
nyl-methylenethio-, 6-butyl-thio-, and 6-benzyl-thio-5-nitro-1-propylu-
racil 7a-d (Table II), and (Scheme 2). The cyclization of compounds 7a,b
was achieved easily in ethanol in the presence of triethyl amine at —10 °C
giving 2-ethoxycarbonyl-, and 2-methoxycarbonyl-4-propylthiazolo
[5.4-d)pyrimidine-5,7 (4H)-dione-1-oxide 8a,b (Scheme 2) while com-
pounds 7¢,dwere cyclized under reflux in excess of triethyl amine in etha-
nol to give 2-propyl- and  2-phenyl-4-propyl  thiazolo
[5,4-d]pyrimidine-5,7 (4H)-dione-1-oxide 8c,d (Scheme 2). The physical
data of compounds 8a-d are shown in Table 11 and. It was noted that the
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treatment of compound 6 with benzyl mercaptan in ethanol in the presence
of one equivalent of triethyl amine at room temperature for lh, led to the
formation of 5-nitro-1-propyluracil-6-triethylammonium chloride 9 in
53% yield and compound 7d in 14% yield.

TABLE 1I Physical data for compounds 7a-d and 8a-d

Analysis .

UV in methanol

lcd d,

compd. m.p. R, Yield Mol. Formula caled (found)

no. °C (SG) % (mol. wt. )

c H N Amax  loge
(nm) max
Ta 83-85 0.60A 36 C)H;sN,OS 4163 476 1324 2790 391
(317.31) (41.76) (4.73) (13.58) 202.0 4.10
b 66 0.52A 51 CgH;3N3OgS 3959 432 1385 2780 422
(303.28) (39.57) (4.22) (14.25) 2020 4.55
c 111 0.58A 47 CH;;N3O,S 4598 596 14.62 286.0 4.06
(287.32) (45.47) (5.77) (14.50) 2020 429
d 193 0.68A 46 C;4H sN3O8 5232 470 13.07 2900 4.11
(321.34) (52.18) (4.40) (13.15) 2020 455
8a 149-51 0.13A 43 C;H;3N;05S 44.14 437 1403 3140, 4.26,
278.0 4.38
(299.29) (44.21) (4.76) (14.78) 2570 4.22
b 176-80 0.13A 52 C;gH;N;OsS 42.10 3.88 1472 318.0, 4.01,
2780 4.12
(285.27) (42.20) (3.62) (14.72) 256.0, 3.99,
2040 398
C >270 0.14A 73 C; H;sN;O38 49.05 561 1560 3160, 40l,
243.0 3.87
(269.31) (48.71) (5.49) (14.88) 221.0 431
d 193-5 0.16A 67 C4H;3N;05S 5543 432 1385 316.0. 4.29,
2420 4.08
(303.32) (55.43) (4.19) (1346) 2200 449
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SCHEME 2

EXPERIMENTAL

Melting points were taken on a YANACO micro-stage melting point appa-
ratus and are uncorrected. All reactions were followed by tlc (Merck silica
gel 60F, 0.25 mm) with an appropriate solvent system [(A) 1:9 metha-
nol-chloroform; (B) 1:4 methanol-chloroform].

6-Ethoxycarbonylmethylenethio-, and 6-Methoxycarbonyl
Methyl-Enethio-1-Methyluracil (2a,b)

Ethyl- or methylthioglycolate (3.1 mmol) and triethyl amine (0.3 ml, 1 eq)
were added to a suspension of 6-chloro-1-methyluracil (0.5 g, 3.1 mmol)
in ethanol (10 ml) at room temperature followed by stirring for 30 min.
The resulting precipitates were collected by filtration, washed with ethanol
and recrystallized from ethanol to give 2a,b. 'HNMR (DMSO-dg) of com-
pound 2a showed, d 1.13 (t, CH3, 3H), d 3.27 (s, NCH3, 3H), d 3.58 (s, SCHj,
2H), d 4.11 (q, CH,, 2H), d 5.26 (s, SCH, 1H), and d 10.15 (bs, NH, 1H).
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6-Butylthio- and 6-Benzylthio-1-Methyluracil (2¢,d)

To a suspension of 6-chloro-1-methyluracil (0.5 g, 3, 1 mmol) in ethanol
(10 ml), butyl mercaptane or benzyl mercaptane (3.1 mmol) and triethyl
amine (3.1 mmol) were added at room temperature and stirred for 2h. The
resulting precipitates were filtered off, washed with ethanol, dried at 80 °C
and recrystallised from ethanol to give 2¢, 2d. 'H NMR (DMSO-dg) of
compound 2d showed, d 3.17 (s, NCH3, 3H), d 3.91 (s, SCH,, 2H), d 5.28
(s, 5CH, 1H), d 7.14 (s, aromatic, SH), and d 10.18 (bs, NH, 1H).

6-Alkoxycarbonylmethylenethio-, 6-Butylthio-, and
6-(4-Nitrophenyl)-1-Methyl-5-Nitrouracil (3a-d)

To an ice cooled compound 2a-d in concentrated sulphuric acid (1.12 m}),
fuming nitric acid (0.38 ml) was added dropwise with stirring, the temper-
ature being kept below 5 °C. The reaction mixture was stirred for 15 min
at this temperature and then poured on ice with vigorous shaking. The
resulting precipitate was filtered off, washed with ether, dried at 50 °C and
recrystallized from ethanol. 'H NMR (DMSO-dg) of compound 3b
showed, d 3.64 (s, NCH3, 3H), d 3.77 (s, SCH,, 2H), d 3.78 (s, 3H, OCH3)
d 11.55 (bs, NH, 1H), and 3c showed, d ().88 (t, CH3, 3H), d 1.5 (m, CH,,
4H), d 2.89 (t, SCH,, 2H), d 3.55 (s, NCH3, 3H ), d 11.48 (bs, NH, 1H).

2-Ethoxycarbonyl-, 2-Methoxycarbonyl-, and
2-(4-Nitrophenyl)-4-Methylthiazolo[5,4.d]Pyrimidine-5,7
(4H)-Dione-1-Oxide (4a,b,d)

Triethyl amine (1 mol eq) was added to a suspension of compound 3a or
3b or 3d (0.83 mmol) in ethanol (15 ml) with stirring under reflux during
30 min. The reaction mixture was evaporated in vacuo. The residue was
washed with ether several times, and then with methanol. The precipitate
was filtered off, dried in vacuo and recrystallized from ethanol/DMF. Iy
NMR (DMSO-dg) of compound 4a showed. d 1.3 (t, CH;, 3H), d 3.36 (s,
NCH3, 3H), d 4.33 (q, OCH,, 2H), d 11.48 (bs, NH, 1H). and compound
4d showed, d 3.49 (s, NCH3, 3H), d 8.3-8.65 (dd, aromatic, 4H), d 11.58
(bs, NH, 1H). -MS (70eV); m/z (%) of compound 4a =272 (100)
(M*+H]. 256 (29) [M*-0], 210 (11) [M*-OCO,H], 185 (49)
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[M + -OCO,Et-H,], compound 4b showed m/z (%) = 258 (23) [M* + H],
242 (10) [M*-0]. 210 (5) [M + -OCH;0H], 185 (100) [M*-OCO,CH].

2-Propyl-4-Methylthiazolo[5,4-d]Pyrimidine-5,7 (4H)-Dione 1-Oxide (4¢)

Triethylamine (1 mol eq) was added to a suspension of
6-butylthio-1-methyl-5-nitrouracil 3¢ (0.06 g, 0.2 mmol) in ethanol with
stirring under reflux and the reflux was continued for 6h. After cooling,
the resulting precipitate was collected by filtration, washed with ethanol,
dried in an oven at 80 °C and recrystallised from ethanol/DMF.

6-Ethoxy-, and 6-Methoxycarbonylmethylenethio-5-
Nitro-Propyl-Uracil (7a,b)

To a suspension of 6-chloro-5-nitro-1-propyluracil (0.20 g. 0.85 mmol) in
ethanol and potassium carbonate (0.12 g. 0.85 mmol) ethyl, or methylgly-
colate (1 mol eq) were added at room temperature with stirring for 45 min.
The reaction mixture was evaporated in vacuo. The residue was dissolved
in chloroform and washed with water several times. The organic layer was
dried and evaporated in vacuo, the residue was triturated with hexane. The
resulting precipitate was filtered off, dried in vacuo and recrystallised from
chloroform. 'H NMR (CDCl3) of compound 7a showed, d 0.98 (t, CH;,
3H), d 1.29 (t, CH3, 3H), d 1.69 (m, CH,, 2H), d 3.77 (s, SCH,, 2H), d
4.11-4.35 (t, q, NCH,, OCH,, 4H), d 8.92 (bs, NH, 1H) and compound 7b
showed, d 0.98 (t, CHs, 3H), d 1.68 (m, CH,, 2H), d 3.76 (s, OCH3;, 3H), d
3.78 (s, SCH,, ZH), d 4.1 (t, NCH,, 2H), d 9.28 (bs, NH, 1H).

6-Butylthio-, and 6-Benzylthio-5-Nitro-1-Propyluracil (7¢,d)

To a suspension of 6-chioro-5-nitro-1-propyluracil (0.20 g, 0.85 mmol) in
ethanol and potassium carbonate (0.12 g. 0.85 mmol) butyl-, or benzyl
mercaptane (1 mol eq) were added at room temperature with stirring for
8h. The mixture was evaporated in vacuo, the residue was dissolved in
chloroform and washed with water. The chloroformic layer was evapo-
rated in vacuo, the resulting precipitate was filtered off, dried in vacuo and
recrystallised from chloroform. 'H NMR (CDCl;) of compound 7c¢
showed, d 0.9-1.6 (tt, 2CH3, 6H), d 1.54-1.69 (m, 3CH,, 6H), d 2.99 (t,
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NCH;. 2H), d 4.1 (1, SCH,, 2H), d 8.68 (bs, NH, 1H) and compound 7d
showed, d 0.97 (t, CH3, 3H), d 1.55 (m, CHj, 2H), d 3.86 (t, NCH,, 2H), d
4.21 (s, SCH,, 2H), d 7.33 (s, aromatic, SH), d 8.68 (bs, NH, 1H). -MS
(70eV); m/z (%) of compound 7d = 321 (6) [M*], 277 (5) [M*-CQ,], 185
(57) [M + -CH,0,ph]. 171 (23) [M + -NO,CH,ph], 157 (43), 93 (100).

2-Ethoxycarbonyl-, and 2-Methoxycarbonyl- 4- Propylthiazolo
{5,4.d]Pyrimidine 5,7(4H) Dione-1-Oxide (8a,b)

Triethyl amine (1mol eq) was added to compound 7a or 7b (0.15 mmol) in
abs. ethanol with stirring and the stirring was continued for 15 min. at
room temperature. The formed precipitate was filtered off, washed with
ether and dried in vacuo. 'H NMR (CDCl3) of compound 8a showed, d
0.80 (t, CH3. 3H). d 1.28 (t, CH3, 3H), d 1.66 (m, CH,, 2H), d 3.73 (t,
NCH,, 2H), d 4.32 (g, OCH,, 2H), and d 11.56 (bs, NH, IH) and com-
pound 8b showed, d 1.01 (t, CH3, 3H), d 1.68 (m, CH,, 2H), d 3.79 (s,
OCHj;, 3H), d 4.16 (t, NCH,, 2H), d 9.17 (bs, NH, 1H). -MS (70eV): m/z
(%) of compound 8a =300 (92) [M* + H], 284 (100) [M*-O], 238 (27)
(M + -OCO,H], 185 (14) [M + -NCOCO,Et], 93 (34)

2,4-Dipropyl-, and 2-Phenyl-4-Propylthiazolo[5,4-d]Pyrimidine-5,7
(4H)-dione-1-Oxide (8c,d)

A mixture of triethyl amine (4 mol eq) and compound 7c¢ or 7d (0.17
mmol) in abs. ethanol were refluxed for 12h. The formed precipitate was
collected by filtration, washed with ethanol, dried in vacuo at 40 °C and
recystallized from chloroform. 'H NMR (CDCl3) of compound 8¢
showed, d 0.80 (t, CH3, 6H), d 1.5 (m, CH,, 4H), d 3.52 (1, CH,,4H), d
9.98 (bs, NH, 1H) and compound 8d showed, d 0.98 (t, CH3, 3H), d 1.63
(m, CHy, 2H), d 3.71 (t, CH,, 2H), d 6.72-7.13 (m, 5H, aromatic H), d
9.34 (bs. NH, 1H).

S-Nitro-1-Propyluracil-6-Triethylammonium Chloride (9) and (7d)

Triethy] amine (2.0 mol eq). compound 6 (0.30 g, 1.28 mmol) in ethanol
and benzyl mercaptane (0.16 g, 1.28 mmol) were mixed with stirring at
room temperature for 20h. The reaction mixture was evaporated in vacuo
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and triturated with ether several times. The resulting precipitate was fil-
tered off, dried in vacuo giving 9 (0.23 g, 53%), m.p. 95 °C. 'H NMR
showed, d 0.84 (t, CHs, 3H), d 1.34 (1, CH5, 9H), d 1.73 (m, CH,, 2H). d
3.10-3.17 (q, CH,, 6H), d 3.82 (1, CH,, 2H), d 10.67 (bs, NH, 1H).
UV (methanol) Amax 316.0, 244.0, 221.0
loge ax 4.16,3.72,4.37

The mother liquor was allowed to stand at room temperature for 1 day.
The resulting precipitate was filtered off, washed with ether, dried in
vacuo and recrystallised from ethanol giving (60 mg) of compound 7d.
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