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SYNTHETIC COMMUNICATIONS, 26(20), 3733-3755 (1 996) 

SYNTHESIS AND APPLlCATlON OF SOME NEW THIENOPYHIMIDINE 
DEKIVA'I'IVES AS AN'TLMICHOBLAL AGENTS 

ZA. UwLieii*, F.M. Atta, KCM. H#ys;ur, A.A. Abdel-Wdutb und S.A. Aluurtl 

Department of Chatustry, Faculty of Science, Assiut Uiuversity, Assiut, Egypt 

Abstract The papr describes the synthesis of new ring systeni 5-phenyltliieiio[2,~-d]pyriiiiidiii~- 
4(3H)one (a Cliloriiiatioii of a with PCl5, POCI3 gave the corresponding 4-cliloio derivaiivc 
(tl, Several derivatives of the latter compound lrave been synthesised and tested for ,iiitini,crobid 
actlvrly 

The denvatives (I- 2% were tested agntnst strains of bacteria (Serrritin rhochi, Bacdfus 

cereus, Strrphylococcus citreils & Pseidorrronm rrerngmose) and fiuigni (Aspi~rgrllris 

flnviis, I'encillruni chrysogenimi d Alternmin oltertiota) 

Different biologcal adwties of condaised pynirudiiies as sedabve, antibacterial and 

antinlalarials are well doc~i inented~'~ 'The isosteric properties of benzene and thiophaiu4 

iire in gerieral of interest to inudiciiial chenusts SU, in addition to the above nimitiont*l 

pioperties of condensed pyrinudines, many thienopyriiiiidiiies have b m i  eveluatcd 

pharniacologdly and used as analgesic, antiinflaininatory, aiticoiivulant and :inti- 

iiiiciobin12 For example Manhas el nl ieported a siguficaiit antiinflaniiiiatory activity 

for substitutd tluaiol2,3-d]pyninidinoiies as well as for tnazolotliienopyiimrcl~iies~~~ 

*To whom correspondence should be addressed. 

3733 

Copyright 0 1996 by Marcel Dekker. Inc. 
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3734 HOZIEN ET AL. 

lliesc observations inotivated us to undertake the syntlicsis and test the title cowpounds 

bearing the biologcally active thicno- and pyriniidino-iiioidies in a biologtcal scwwiiiig. 

The nuin objective of the presait work in the synthesis of tluaiopyriiiidine containing 

heterocycles with the anticipated biololyciil activities. Tlic targd compounds were prepaid 

through a series of reactions startmg with ethyl-2-amino-4-phenyl-tluophaie 3-carboxylate 

(1). Compound CL) was obtained from the interaction of arylidaiecyanoacetate and sulfur 

in basic indium, morpholine, according to the Gewald method*. Cyclization of with 

formaniide gave 5-phmylthieno [2,3-d] pyrimidin-4(3H)one (2). Coilfirniation of structure 

of @) w3s achieved by alkylation with incthyl iodide in alkalilie i n d u n i  to the N-methyl 

derivative @), beside the nucroaiialytical and the spectroscopic data (Table I ) .  

Chlorination of (2) with phosphorus ptritachloride in the presence of phosphorus 

oxychloride gave the expected chloro derivatives (3 in good yeld (74%). Substitutloii 

reaction, with different nucleophiles such as hydrazine hydrate, aryl anlines, aryl tholes 

and heterocyclic aiiiines produced the corresponding hydraziiio, arylainino- and niel capto- 

tlueno[2.3-dJpyrinudines (5 - respecqivcly. The structures of conipounds (4 - 1) were 

confiniiod by elenicntal analysis, 'HNMR and LR spectra (Table I )  

Reaction of 4-chloro-5-phenylthienopyrirni~iie (9, with thiourca in ethanol gave 4- 

mercapto-5-ph~~1ylthiaiopyrini~diiie 0 after worhng up with alkali. Attempts: to prepare 

(s, by the usual mdiod (P2S5/pyrdiiie) were unsuccessful. Interaction of (4) with ethyl 

ddoroacetate gave the corresponding ethyl 5-phenyltlueno[2.3-d]pyrinudne-4-yl-tluo- 

acetate (9. The structures of the produced compounds were established by elenierital 

ailysis, 'HNMR and 1R spectra. 

Hydrazinolysis of @) with hydrazine hydrate gave the derivative @,) and ethyl 4- 

thioacetate was regenerated. This indicates that nucelophilic attack of hydrazine nitrogen 

on C4 is much more favored than hydrazide formation 0. 

The broad utility of heterocyclic hydrazines as precursors for the synthesis of several 

condensed systems Containing triazole and tetrazole nuclei has received increasing 
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THIENOPYRIMIDINE DERIVATIVES 3735 

- 
Cuupd 

NO. 

2 
- 

3 

4 

5a 

5b 

5c 

6a 

6b 

7a 

7b 

7c 

7d 

- 
Yield 

(%) 

63 
- 

69 

74 

68 

64 

57 

78 

80 

82 

85 

84 

44 

M.P. 
( C) 

227 

186 

128-30 

165-80 

158-60 

157 

155-7 

143 

1x0 

173 

178-80 

150 

- 
Solvent 
of c y l  

EtOH 
- 

EtOH 

C6H6 

EtOH 

EtOH 

EtOH 

EtOH 

EtOH 

AcOH 

AcOH 

AcOH 

AcOH 

- 

Table (1) 

Mol. Formula 
(M.Wt) 

C12H8N2S0 
(228.27) 

1 3H 1 ONZSO 
(242.30) 

CI 2H7N2SCI 
(246.72) 

12H10N4S 
(242.30) 

C18H13N3S 
(303.39) 

C14H 13N3S0 
(271.31) 

c1 gH I jNjSo 
(297.3 8) 

cI 7H17N3S 
(295.24) 

1 8H12N2S2 
(320.44) 

C18HIIN2S2C' 
(354.88) 

1 gH I 4N2S2 
(334.46) 

C19H1 lNjS20  
(361.45) 

- 
C 

63.14 
63.29 

- 

64.44 
64.19 

58.42 
58.70 

59.48 
59.64 

71.26 
71.66 

61.97 
61.79 

64.62 
64.48 

69.16 
69.24 

67.92 
67.84 

60.92 
61.15 

68.23 
68.15 

63.14 
63.28 

icroana; 
H 

3.53 
3.40 

- 
- 

4.16 
4.49 

2.86 
2.74 

4.16 
4.40 

4.32 
4.22 

4.83 
4.53 

5.08 
5.15 

5.80 
5.83 

3.77 
4.07 

3.12 
3.26 

4.22 
4.13 

3.07 
3.23 - 

+ 
N 

12.27 
12.35 

- 

11.56 
11.86 

11.35 
10.97 

23.12 
23.36 

13.85 
14.20 

15.49 
15.79 

14.13 
13.99 

14.23 
14.00 

8.74 
8.27 

7.89 
7.71 

8.38 
8.15 

11.63 
11.85 - 

:ound) % 

S 
14.05 
14.25 

- 

13.23 
13.51 

12.99 
13.40 

13.23 
13.09 

10.57 
10.72 

11.82 
11.73 

10.78 
11.20 

10.86 
11.28 

20.0 I 
20.28 

18.07 
17.84 

19.17 
19.00 

17.74 
17.74 

- 
C1' - 

14.39 
14.41 

9.99 
9.94 

(continued) 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 N

or
th

 C
ar

ol
in

a 
- 

C
ha

pe
l H

ill
] 

at
 1

2:
55

 3
0 

M
ay

 2
01

3 



3736 HOZIEN ET AL. 

Contd: Table (I )  

Cunlpd 

7e 
N". 

8 

9 

I la 

I Ib  

1 I c  

1 Id 

I le 

l l f  

12a 

12b 

Y i d J  

W) 

45 
- 

71 

66 

75 

78 

81 

70 

79 

72 

70 

74 

- 
M 1'. 

(c) 
200 

225-8 

105 

180-4 

173-5 

233 

>360 

135-7 

120 

172-7 

117.2 

- 

Solvent 

of clyst 

AcOH 

ALOH 

C6H6 
Dioxane 

(2 1) 

c6H5- 
Dioxane 
(2 1 )  

C6H5- 
Dioxatie 
(2 1) 

C6H5- 
Dioxane 

( 1  1 )  

C6H5 

C6H5 

C6H5- 
pet-ether 

Dioxane 

xt-ether 

C6H5 
( 1  1 )  

Mol Formula 

(M Wt) 

C19H1 1 N3S3 
(377 5 1) 

C12H8N2S2 
(244 34) 

C16H 14N2S202 
(330 43) 

1 gH 14N4S 
(330 41) 

CI 9H 13NqSCI 
(364 86) 

C19H 1JNSS02 
(376 42) 

C19H 14N4S0 
(346 41) 

c21 H19N5S 
(373 48) 

C20H16N4S0 
(360 44) 

C19HI 2N4S 
(328 40) 

C19HIIN4SC1 
(362 8.1) 

-- 
C 

60 45 
60 44 

- 

5 8  99 
5 8  64 

58 16 
58 48 

69 07 
69 07 

62 55 
62 37 

60 63 
60 60 

65 88 
65 88 

67 54 
67 33 

66 65 
66 66 

69 49 
69 15 

62 90 
62 55 

icroanal 

I i  

2 94 
2 91 

3 30 
3 34 

4 27 
4 60 

4 27 
4 58 

3 59 
3 49 

3 75 
3 60 

4 07 
4.36 

5 84 
5 71 

4 47 
4 49 

3 68 
3 68 

3 06 
2 75 

15 (CdCd - 
N 

I 1  13 
1 1  30 

11 47 
11 16 

8 48 
8 32 

16 96 
16 96 

15.36 
15.01 

18 61 
18 83 

16 17 
15 71 

18 15 
19 17 

15 54 
15 61 

17 06 
17 43 

15 44 
14 95 

S 
25 48 
25 84 

- 

26 25 
26 31 

19 41 
19 03 

9 70 
10 03 

x 79 
9 17 

8 52 
8 25 

9 26 
9 03 

8 59 
8 65 

8 90 
8 53 

9 76 
9 36 

8 84 
8 53 

- 

- 
CI - 

9.72 
9 78 

9.77 
9 89 
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THIENOPYRIMIDINE DERIVATIVES 3737 

Coutd: Table (1) - 
CU4'd. 

l2c 
NO. - 

12d 

12e 

12f 

13 

14 

15 

I6a 

I6b 

I6c 

17a 

17b 

17c 

- 
YICld 

(K) 

70 
- 

71 

68 

71 

66 

77 

71 

70 

55 

66 

68 

75 

73 
I 

M.P. 

("C) 
195 

230-3 

195-7 

99- I02 

227-30 

200-2 

278 

175 

135-8 

133-4 

143 

163 

I55 

Solvent 
of crvrt 

pH-rtlier- 
C6H5 

C6H5- 
Dioxane 

( 1 : I )  

Dioxane 

C6H6 

AcOH 

EtOH 

AcOH 

EtOH 

ElOH 

EtOH 

EtOH 

EtOH 

EtOH 

Mol Forniula 

(M Wt) 

c l @ l  lNSSo2 
(373 39) 

19H 1 2N4S0 
(344 40) 

c2 I H l  7N5S 
(371 47) 

C20H 1 qNqSO 
(358 42) 

C13H8N4S 
(252 30) 

C12H7N5S 
(253 27) 

C13H8N4s2 
(284 36) 

c 141 I I O W 2  
(298 3')) 

c l  SH 1 2N4S2 
(31242) 

C20H I 4 N 4 2  
(374 49) 

C19H 19N5S2 
(381 52) 

17N5S20 
(383 50) 

c2 I 17N5S2 
(403 53) 

Microana - 
C 

61 11 
61 I9 

66 26 
66 71 

- 

67 90 
07 63 

67 02 
67 28 

61 89 
61 40 

56 90 
56 71 

54 91 
54 91 

56 35 
56 47 

57 67 
57 55 

64 15 
64 51 

59 82 
59 07 

56 37 
56 77 

62 5 1  
62 50 

H 
3 24 
3 26 

3 51 
3 91 

- 

4 61 
4 49 

3 94 
3 70 

3 20 
3 27 

2 79 
2 71 

2 84 
3 09 

3 38 
3 40 

3 87 
3 77 

3 77 
3 94 

5 02 
5 01 

5 00 
5 37 

4 25 
4 50 - 

IS (Calc 

N 
I 8  76 
18 83 

I6 27 
16 21 

- 
- 

18 85 
18 59 

15 63 
15 31 

22 21 
22 53 

27 65 
27 50 

19 70 
19 80 

18 78 
18 55 

17 93 
17 20 

14 96 
14 68 

I 8  36 
I8 46 

18 34 
18 45 

I7 36 
17 I4 

ourid J 9 

S 
8 59 
8 63 

9 31 
9 59 

- 
- 

8 63 
8 60 

8 95 
8 90 

12 72 
13 76 

12 66 
12 05 

22 55 
22 66 

21 19 
21 35 

20 53 
20 06 

17 I ?  
17 4? 

I6 81 
16 (11 

16 72 
16 62 

15 89 
15 98 -- 

(continued) 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 N

or
th

 C
ar

ol
in

a 
- 

C
ha

pe
l H

ill
] 

at
 1

2:
55

 3
0 

M
ay

 2
01

3 



3738 HOZIEN ET AL. 

Cootd: Table (1) 

- 
C'upd 

No. 

17d 
- 

18 

19 

20a 

20b 

21a 

2 lb  

22 

23 

24 

25 

- 

- 
Yidd 

("/.) 
72 

52 

54 

49 

52 

62 

60 

68 

67 

52 

77 

- 

- 
M.P. 

(c) 
175-8 

100-2 

135-8 

195 

205-7 

235-7 

200 

135-7 

110-5 

135 

265 

~ 

Solvent 

of clyst 

MeOH 

C6H6 

Dioxane 

(2.1) 

EtOH 

C6H5 

EtOH 

AcOH 

EtOH 

C6H6 

C6H6 

C6H6 

EtOH 

Mol. Formula 
(M.Wt) 

I 3N5S2 
(327.43) 

C15H14N4S02 
(314.37) 

C14HION4S 
(266.33) 

c21 1 SNSS 
(369.45) 

c2 1 1 4N5SC' 
(403.89) 

C16H ION$ 
(3 18.34) 

C18H 1 SNSS02 
(365.42) 

c1 gH MNqS02 
(354.43) 

c 1  -IH 
(306.39) 

17" 14N4s% 
(3 3 8.29) 

C19H15N5S2 
(377.49) 

- 
C 

55.02 
55.14 

- 

57.31 
57.37 

63.14 
63.10 

68.27 
68.28 

62.39 
62.00 

60.36 
60.77 

59.16 
59.70 

61.00 
61.13 

66.64 
66.94 

60.32 
60.48 

60.45 
60.53 - 

icroana 

H 
4 40 
4 00 

4 49 
4 71 

- 
- 

3 78 
3 81 

4 00 
4 10 

3 49 
3 80 

3 16 
3 23 

4 14 
4 63 

4 90 
5 12 

4 61 
4 27 

4 17 
4 44 

4 01 
3 80 - 

* 
N 

21.39 
21.61 

17.82 
17.92 

21.04 
20.75 

18.96 
18.60 

17.34 
17.33 

26.39 
25.90 

19.17 
19.21 

15.81 
16.06 

18.29 
18.67 

16.56 
16.52 

18.55 
18.64 - 

ound)% 
S 

19.59 
19 58 

10.20 
10.19 

12.04 
12.12 

8.68 
8.86 

7.94 
7.72 

10 07 
10.07 

8.77 
8.36 

9.05 
9.48 

10.47 
10.71 

9.48 
9.84 

16.98 
17.09 - 

I 

CI - 

8.77 
8.78 
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THIENOPYRIMIDINE DERIVATIVES 3739 

1 

AlSH 

9 1  

7 6a,b 
x =o  
X = CH, 

10 

Scheme 1 
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3740 HOZIEN ET AL. 

attention9. lo. From t h ~ s  view, it was of interest to exanline the chemistry of 4-hydrazin~-5- 

phenylthieno[2,3-d]pynmidme &) as a key intermediate in this work. 

Condensation of hydrazino derivative &) with selected aromatic aldehydes in ethanol, in 

the presence of few drops of piperidine, afforded arylidene hydrazino derivatives 0. 
Treatment of with thionyl chloride at reflux for 3 hours gave aryl-1,2,4- 

triazolotluenopynini&iie derivatives (12a-D. Interestingly, reaction of (5a) with benzoyl 

chloride also gave product fJ&$. The structure of these compounds were confirmed by 

m.p., mxed m.p., TLC, elemental analysis, IR and 'HNMR spectra (Tables 1&2). 

Also, the hydrazino derivative @) easily underment ring closure with triethyl ortho 

formate and gave the cyclization product 9-phenyl-l,2,4-triazolo[3,4-fltlueno[2,3-d]- 

pynmhne a. The reaction proceeds through N-2-acylation followed by thermal 

cyclization at N-3 of the &azine to form the angular structure 0 9 1  11~12. The tetrazole 

derivative (14) was also obtained, 9-phenyl- 1,2,3,4-tetrazoIo[S, I-meno[2,3-d]pynmi&ne 

(14) was isolated via treatment of 0 with nitrous acid in good yeld (77%). The chemical 

structure of (14) was confirnied on the basis of analytical and spectroscopic data (Tables 

1&2). The condensation tricyclic triazolo[3,4-~eno[2,3-d]pynmidine3(2H)th1one 

derivative (l5J could be synthesised by refluxing of the hydrazino compound &) with 

carbon &sulfide in dry pyndme. Chenucal confirmation of the suggested structureis 

derived from its reaction with reagents such as methyl iodide, ethyl iodide and bauyl 

chloride to give S-alkylated products. On the other hand, reaction of (15) with heterocyclic, 

secondary aliphatic andor primary aliphatic amines and formaldehyde in methanol gave 

the expected N-substituted Manruch's bases m. 
Refluxing of @) with ethyl chloroformate at 120°C gave 4-(ethoxycarbonyl hydrazino)-S- 

phenylthIeno[2,3-d]pyri1nidme (Tables 1&2). Attempts for ring closure by heating 

over its melting point were unsuccessfiil. Conversely, reaction of @&) with acetic acid at 

refluxing for 6 hours gave the correspondmg 3-methyl-9-phenyl-I ,2,4-triazolo[3,4-f] 

thieno[2,3-d]pynmi&ne (19). 
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THIENOPY RIMIDINE DERIVATIVES 374 1 

Table (2) 

Coinpd. 
No. 

1 

3 

5a 

5c 

6a 

6b 

7c 

9 

3400-3300(NH2), 3 150-3 100(CH 
aroin), 2900-2990(CH aliph), 
1625(C-O), I575(C=C) 

3050-3 100(CH arom), 2900(CH 
aliph), 1660(C=N). 

3300(NH),3250-3 100(NH2), 3100 
(CH aliph), 1520(C=N). 

3400(01-1), 3200(NH), 3050-3 100 
(CH aroiii), 2W0-2950(CH 
aliph), 1560(C-N). 

3 IOO(CH aroin), 2850-2950(CH 
aliph), 1510(C=N). 

3020-3090(CH arom), 2820-2920 
(CH aliph), 1510(C=N). 

3 100(CH aroin), 2900-3000(CH 
aliph), 149O(C=N). 

3050-3 IOO(CH aiom), 2950(CH 
alipli), 17 15(C=O), 1595(C=N). 

~ 

IH-NMR (CDC13EMS) 6 @pm) 

61.30(t,3H,CH3); 4.50(q,2H, CH2); 6.50 
(s,2H,NH2); 7.60-7.75(~,6H,aroin); 
5H + 1H tluophene). 

63.65(s,3H,CH3); 7.25(s, IH, hophene),  
7 30-7.70(m,5H,arom); 8.20(s, IH, 
pyrimidine). 

63,30(s,2H,NH2), 5 5O(s,lH,NH), 6 40 
(s,IH,NH), 6 40(s, IH, tluophene), 6 80 
(s,SH,aroin), 7 80(s, IH, pynmidine) 

63.50-3.70(d.4H.2CH2); 5 5 0 ( ~ ,  IH,NH); 
7 15(s, IH, tliioplieiie); 7.53(s,5I-l, aroin); 
8.50(s, IH, pyriirudine) 

S3 50(~,8H, illoiphllIle), 7 5 0 ( ~ ,  I H, thio- 
phene), 7 70(s,5H, aiom), 8 8O(s,IH, 
p ynmdine) 

61.20(in,4H, m&N-piper); 1.50(in,2H, 
para N-piper); 3.20(t,4H, oitho N-piper); 
7,20(s,lH, tluoph); 7.40(m,5H, aroin); 
8.63 (s,lH,pyrim.). 

62 55(~,3H,CH3),7.50-7 80(d, 10H,(9H 
arom protons + IH tluophene)), 8 80 
(s, I H, pynirudine). 

61 55(t,3H,CH3), 4 20(~,2H,CH2), 4 30- 
4 50(q,2H,CH2), 7 60(s, I H, hoph) ,  7 80 
(s,SH, arom), Q OO(s,IH, pynin ) 

(continued) 
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Cuutd. Table (2) 

HOZIEN ET AL. 

Compd. 
No. 
I l a  

1 Ic 

1 If 

I2a 

12f 

14 

16c 

17a 

17b 

3300(NH), 3050(CH arom), 
2890-290O(CH aliph), 1582(C-N). 

3300(NH), 3 IOO(CH arom), 2900 
(CH aliph), I590(C=N). 

3400(NH), 3050(CH aroni), 2900 
(CH aliph), 1683(C=N), 1600 
(C-C) 

3 IOO(CH arom), 2900(CH aliph), 
lhOO(C=N), I 5  IO(NO2). 

340U(NH), 3050(CH aroni), 2900 
(CH alipli), 1600(C=N) 

3 100(CH arom), 1596(N=N), 
I490(C-N) 

3050-3 1 W(CH arom), 2950-2900 
(CH aliph), 1690(C=N). 

3 lOO-3050(GH aroiii), 2900(CH 
aliph), 1600(C-N). 

3090(CH arom), 2990(CH aliph), 
1600(C=N). 

~ ~ 

1H-NMR (CDC13/Th4S) 6 @pm) 

63 67(s,lH,CH), 7 25-8.40(111,14H, (IOH, 
aroin, IH(CH), I H(thloph). IH@yrim ), 
W W )  

67.30-8.30(111,13H (9H arom, IH(CH), 
IH(NH), lH(ttuoph), IH@ynm )). 

63 SO(s,3H,OCH3), 7 20(s,lH,CH), 7 60- 
8 60(m,llH (IH(NH), IH(tluopll), 9H 
nroiri), 8 70(s, lH,pynm )) 

67.30-7.80(m, IOH, 9H aroni, lH(thi0pli)); 
8.80(s.lH, pyrriii). 

64 1 O(s,3H,CHj), 7 ~ U ( S ,  1 H (thlopli)), 
7 60-7 80(m,9H, arom), 9 40(s, 1 H, 
pyrim) 

(DMSO-Db) 67 30-7 90(m,6H,(5H m-oiii 

-1 IH(tluopIi), 10 OO(s, I H,pyrtiii) 

(DMSO-D,). 64 45(~,2H,CH2), 7 28 
(s,IH, tluoph), 7 40-7 9O(ni, IOH aroni), 
8 89(s,IH,pynm) 

6 I SO(m,6H,piper 1, 2 70(m,4H,pipar), 
5 20(s,2H,CH2), 7 20-7 80(111,6H(5 aroin 
+ 1 H(thioph), 9 I O(s, 1 H,pynni ) 

62 80(t,4H, morph ), 3 70(t,4H, iiiorph )' 

7 80(in,SH, aroiii), 9 25(s,lH,pyrini) 
5 30(~,2H,CH2), 7 ~ O ( S ,  I H, thloph), 7 60- 
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THIENOPYRIMIDINE DERIVATIVES 3743 

Zonipd. 
No. 
18 

21a 

21b 

22 

23 

24 

Cuntd. Tuble (2) 

3400-3200(NH2), 3 100-3080(CH 
aroin), I7 lO(C=O), 1 580(CzN) 

3400-3295(NH2), 3 IOO(CH aroni), 
2200(CaN), 1620(C=N). 

3450-3350(NH2), 3090(CH aroni), 
299O(CH aliph), 1687(C=O), 1610 
(C-N). 

3350(NH), 3 100(CH aroni), 2995 
(CH alipti), 1720(C=O), 161 3 
(C-N). 

3000-3 100(CH arorn), 2980(CH 
aliph), l590(C-N). 

3 100(CH aroni), 2995(CH aliph), 
17 15(C-O), 1600(C=N). 

'H-NMR (CDC13RMS) 6 @pin) 

61,50(t,3H,CH3); 4.50(m,2H,CH2), 7.60- 
7,8O(in,9H,5H aroin, 2H(2NH), 1 H 
(hoph),  IH pyiim). 

(DMSO-d6): 63,20(~,2H,NH2); 6.90-7.60 
(in,6H(SH aroni, IH tluoph); 8.90(s, 1 H, 
pyrazole); 9.20(s, IH, pynni). 

61 35(t,3H,CH3), 4 30(q,2H,CH2), 6 65 

7 30(iii,5H, aroin), 7 55(s, I H, pyraz), 
8 9 3 s .  IH, pynni) 

(s,2H,NH2), 6 Y5(s,lH, hoph) ,  7 10- 

61 20(t,6H,2CH3), 3 40(s,2H,CH2), 4 20 
(q,2H,CH2); 7 20(s,lH, thioph). 7 50- 
7 70 (ni,5H, aroiii), (8 75(s, I H, pyriin) 

61 .40(s,3H,CH3); 2.30(~,3H,CH3); 7.40 
(s,IH, thioph); 7,60(s,IH,pyrazoIr), 7.80 
(s,5H, aroni); 8.80(s, IH, pyriin). 

61 30(t,3H,CH3), 4 15(~,2H,CH2), 4 30 
(q,2H,CH2), 7 50-8 00(ni,6H(5H aroin, 
1 H thiopli), 9 30(s, 1H, pynni) 

* The solvent used is CDCl3 except otherwise indicated 

The noncondmsed tncydic 4-[5-amo-3-arylpyrazol-l-yl]-5-phmylth1mo[2,3-d]- 

pynrmdme were synthesized by interadron of the hydramo conipound 0 wth 

phmacylmtnle denvatlves m ethanol 

It has betm reportedl3 that some substttuted h y d r m e s  react wth ethoxymthyiene 

malonotutnle gvmg the corresponduig aimno cyan0 pyrazoles are potenha1 puniie 
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THIENOPYRIMIDINE DERIVATIVES 3745 

antagonnists. In light of these result, it was of interest to use the hydrazino compound 0 

for the preparation of the 4-(5-amino-4-substituted pyrazol-l-ylt5-phenyIth1eno[2,3-d]- 

pyrimidines (21a.b). The structure of these compounds were confirmed by elemental 

analysis as well as by spectrosopical methods (Tables 1&2). 

Reaction of @) with active methylme compounds such as elhyl acetoacetate, 

acetylacetone and &ethyl malonate in ethanol afforded hydrazonoacetoaetate & 21) 

and thieno[2,3-d]pyrimdine-3-acetate @?) respdvely. Also, the readion of @)with 

phenylisottuocyanate in pyridine gave the thiosemicarbazide a. The structure of these 

compounds were confirmed by elemental analysis, 'HNMR & IR spectral data. 

From the antimicrobial results shown in (Table 3), it is clear that 4-hydrazino-S- 

phenylthieno[2,3-d]pyrimid1ne @& is potent against all of the h g u s  and bacteria used 

except Serratia rhodnii and Staphylocococcus cilreus. The cyclized products derived from 

0 have different potency according to the type of the heterocyclic moiety andthe 

organism under investigation. Thus, the five membered heterocyclic fused as tricyclic 

derivatives, e.g. tetrazolohenopynmde w, has higher activity against all the fungus 

and bacteria used. Similarly, the Schiff bases (Ila and h) have high activity against all of 

the fungus and bacteria used except against Pseudomonm aeraginme. The noncondwed 

tricyclic systems derived from revealed different activities according to the type of 

substituttmt and the organism used, for example, is quite active only against 

Pseudomonaraeraginme, but 4-(3,5-d1methyl-pyrazol-4-yl)-S-phenylthio[2,3-d]- 

pynmidine (22) as hgher activity against all of the tested organism, 

Ethvl2-~ou-4-pheu~ltlUo_ohen~3-c~rbu*v h&lr 

A nuxture of arylidene ethyl cyanoacetate (10.5 g, 0.05 mol) and sulphur (1.3 g 0.05 mol) 

in (20 mL) of absolute ethanol in the presence of (10 mL) of morpholine (0.0 I I mol) was 
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THIENOPYRIMIDINE DERIVATIVES 3747 

heated at 40-60°C for 4 h. After cooling the mixture was poured into icdwatcr aiid the 

solid product was filtered off and recrystallized from ethanol to g v e  l a s  a yellow crystals 

m.p. 98°C (Lit.8, 11i.p. 9S°C) (80% yield). 

Analysis for C13H13NSO2: (247.32) 

Calcd %: C, 63.13; H, 5.30; N, 5.66; S, 12.96. 

Found Yo: C, 63.35; H, 5.26; N, 5.75; S,  13 05. 

lR : 3346,3240 (NH2); 1646 cm-I (C=O). 

IH-NMR (CDC13): I .30 (t. 3H, CH3), 4.50 (4, 2H, CH2); 6.50 (s, 2H, NHz), 

7.60-7.75 (in. 6H, 5H, Ar + 1H Tluophme) 

3Hkue 2; Svntlr& e f  5 - ~ l i e n v l t l r i e n ~ ~ ~ ~ ~ 4 ~  

A niixtiiie of L (2 47 g ,  0.01 mol) in (20 inL) of formainide was refluxed for 411 On 

cooling, a whte piccipitate was fomied, which was filtered off and recrystallized from 

ethanol 

. . .  

Svnthesis o f  J - n i e t l r ~ I - S - u h e i i v l ~ e n o l 2 . 3 ~ v r i m i ~ e - 4 - o n ~  3; 

A mixture of 2(0,456 g, 0 002 mol) and methyl i d d e  (0 6 mL, 0 008 mol) was stirred UI 

DMF (20 niL) iii the persence of fused potassium carbonate (1 g n ,  0 07 mol) for 1 5 h 

The solid product obtained an nddhon of ice was filtered off aid recrystallized from 

ethanol 

W h e s i s  u f  4 - r h l u r ~ - 9 - ~ h e i 1 v l t e n o l 2 . 3 - d l u v n i ~ ~ ~ ~  

A rmxture of 2 (2 28 g. 0 01 mol) WRS refluxed with phosphorus pentacldonde (2 51 g, 

0 012 niol) and phosphorus oxychlonde (7 mL) for 3h After coolingthe iruxtuie was 

cartfully poured over ice and ammonia solution The solid products was filtered off and 

recrystallized froin bauene as brow1 crystals 
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Table (3) 

HOZIEN ET AL. 

- 

- 
1 

2 

3 

4a 

5b 

6a 

6b 

7n 

7b 
7c 

9 

1 la  

1 Ib 

I Ic 

1 Id 

1 le 
I If 

12a 
12b 

12c 

12d 

12r: 

12f 

13 

14 

15 - 

- 

Anti 

iitive 

3acillua 

:ereus 

10 

8 

8 

7 

7 

8 

8 

9 

7 
7 

10 

7 

7 

7 

8 

15 

cterial activity 

grani I 

Staphylo- 

:occus citreus 

7 

7 

8 

8 

8 

16 

ptivc 
I’seudomonas 

acragmosa __. - 
8 

7 

8 

7 

7 

7 

7 

8 

8 

7 

7 

7 

8 

7 

Antifungal activity 

Aspergillus 

f lRVl lS  

5 

5 
5 

4 

4 

5 

5 

3 

3 

6 

4 

4 

3 

3 

3 

4 

15 

4 

Pencillium 

c l lrysog~um 

I 

3 

6 

6 

4 

3 

2 

3 

5 

5 

4 

5 

4 

4 

5 

4 

2 

4 
7 

3 

Alieiiiitria 

alieriiats 

3 

2 

4 

3 

6 

4 

6 

4 

6 

4 

4 

3 

3 

4 

5 

3 

3 

8 
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THIENOPY RIMIDINE DERIVATIVES 3749 

- 

- 
16a 

16b 

I6c 
17a 
17b 

17c 
18 
19 

20b 

2 la 

2 I b  

22 

23 

24 

25 - 

Coutd.: Tiible ( 3 )  

Aiili 

yalll 

Srrratia 

Rliodriii 

8 

8 

9 

8 

8 

7 

7 

10 

12 

7 

sitive 
tlucillus 

cereuli 

8 

7 

7 

8 

9 

9 

7 

13 

7 

7 

cterial activity 
ptive 
Pseudamuuas 

arraginocu 

I 1  
7 

12 
7 
8 

10 

7 
7 
7 

8 

Antifungal activity 

Aspergillus 

flavus 

4 

3 

4 

6 

5 

4 

5 

5 

4 

4 
10 

3 

I’nicilliun 

clirysogeriun 

5 

5 

4 

3 
3 

S 

3 

3 

Altalndlia 

alteirinla -- 
5 

5 

3 

3 

3 

5 

3 

3 
7 

3 

3 

Svuthesis uf 4-IN-substitatcd iuuioo~5-~!1r11~l~Ue~o12,3-~~]llyr.iuucliue 5a-e: 

Geiierrl urueedurr: 

A solution of 4(5 g, 0.02 niol), hydrazine hydrate (7 mL), aniline and/or ethanol aniine (2 

nL) in &an01 (30 n L )  was rdluxed for 2h. On cooling, the solid product was filtered off 

and recrystallized from the appropriate solvent (Table I ) .  

Analysis of C 12H loN4S @&: (242.30). 

Calcd.% : C, 59.48; H, 4.15; N, 23.12; S, 13.23. 

Found %: C, 59.64; H, 4.40; N, 23.36; S, 13.09, 

LR : 3300 (NH); 3250-3300 (NH2); 3 100 (CH aliph). 
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3750 HOZIEN ET AL. 

lH-NMR: 3.30 (s, 2H, NH2); 5.50 (s, lH, NH); 6.40 (s, IH, thiophene)l4, 

6.80 (m, 5H, Ar); 7.80 (s, IH, pyrirmdme)l4. 

6r.b; Svnthesir of 44N-&tituted armno)- ’ 5- ph e n v l t l U e n o l 2 . 3 - ~ d m e  . 

A mixture of 4 (0 494 g 0 002 mol), morpholine .and/or piperidine (2n& 0 0 14 mol) was 

heated under reflux in ( I  0 mL) ethanol for 3 h Tlie niixture was poured into ice and the 

solid product was filtered off and recrystallized froin &an01 to g v e  &bas a pale yellow 

crystals 

. . .  

Sviithesis of 4firyltliiu ~-5-!~lrcuvltlueiio 12 J - t l  I uvriuucL ’” e 7 . -  ,I e, . 
Ceiier;rl prow- 

A nuxtuie of 4 (0,247 g, 0 001 mol) and aryl or heterocyclic thiol (0 0 I mol) was refluxed 

in pyndiiw (10 i d )  foi 2 h M e r  cooliing, the nuxtiire was poured on ice, filtered and the 

solid residue recrystallized from the suitable solvent (Table I )  

8: r r c ~ _ u t o - 5 - D h e o v l t e n o l 2 . 3 - ~ ~ ~ e  S ynthes i f M  s o 4- 

A mixture of 9 (0,494,0.002 mol) and thiourea (0.24 g, 0.025 mol) in dry m h o l  was 

heated under reflux for 2 h. The separated yellow crystalline solid was collected, washed 

with ethanol, heated with 10% aqueous s d u m  hydroxide (20 mL) and the solution 

acidified with ac&c acid at pH (5.6-5.8) to g v e  &as yellow crystals from acetic acid. 

. . .  

S-wthes -4-”j&o- 9. 
. . .  is of Ethvl-5-phenvkhienof2.3-WnrmdIne 

To a solution of B(0.244 g 0.001 mot) in ethanol (20 mL) was added fused sodluni acetare 

(1 g )  and ethyl chloroacetate (0.1 mL, 0.02 mol). The mixture was heated under reflux for 

2h. The solid product was filtered off to gwe 9 a s  a pale yellow crystals from benzene. 
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THIENOPY RIMIDINE DERIVATIVES 375 1 

Ila-fi Synthesis of 44.4~ lideue-hvdrazino)-~Dhenvltlritno I23-dlp~rmd1nes 

Geuerd Procedure: 

A mixture of &(0.24'& 0.001 mol) and selected aromatic aldehydes (0.001 mol) refluxed 

in ethanol (20 mL) in the presence of few drops of piperidhe for 3h. After cooling the solid 

precipitate was filtered off and recrystallized from the suitable solvent (Table 1). 

. . .  

Synthesis of 3-A~l-9-ohenvl -1 .2 .4-~~olo  13.~1]tbieno12.3-dI~vrimidioes 12a-c 

General D r o c e d m  

A mixture of 11 (0.01 mol) and thionyl chloride (15 mL) was heated on a water bath for 2 

h. The excess thionyl chloride was removed by &stillation under reduced pressure, the 

residue was triturated with petroleum ether (60-80°C) and the product was filtered off and 

recrystallized from the suitable solvent (Table 1). Also, compound h w a s  obtained in a 

single step upon reflux of h(O.24 g, 0.001 n d )  and bauoyl chloride (5 mL, 0.036 mol) 

for 2 h as a pale yellow crystals, after vacuum removal of the weacted b a w y l  chloride. 

S-mthesis of 9-~henvl-l.2.6triazoh 13.4-flthieuo 12.3-dl~vrimidine 13; 

A mixture of & (0.24 g, 0.001 mol) and (6 mL) of formic acid (or 5 mL of triethyl 

orthoformate) was refluxed for 3 h. After cooling, the reaction mixture was poured into ice. 

The solid obtained was filtered off then recrystallized from acetic acid to give a pale yellow 

crystals. 

Svnthesis uf 9-~l1eenvl-l.2,3.4-tetrazoloI5.1-~tbieno~2.3-dl~v~di11e 14: 

A mixture of (0.24 g, 0.001 mol) and sodium nitrite solution (7 mL, 5%) was added 

dropwise in the presence of 5 mL of HCI at O°C for 30 mins with stirring. The solid 

produd obtained was filtered off and washed several times with water and recrystallized 

from ethanol to g v e  brown crystals. 
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3752 HOZIEN ET AL. 

3(2HMu 'one 15; Svnthesis of 9 - u h e n v l - l . Z . 4 - t ~ I o l 3 . 4 - f l ~ o  12.3-~ynm1dme 

A nuxture of & (0.48 g,0.002 mol) and carbon disulphide (10 mL) was refluxed UI dry 

pyndme ( 1  5 mL) for 4 h. After coolmg, water (10 mL) was added and the solid preapitate 

was filtered off 'and recrystallized from ac&c aad to g v e  yellow crystals 

. . .  

Synthesis of 9 - p h e o y l - 3 4 a l k v l t h i o ) - l . ~ . ~ t r i a z o ~ o ~ ~ . ~ f l t h i e u o ~ ~ . ~ - d ~ ~ v ~ d i n e  I6a-c: 

Gcrierd procedure; 

A mixture of lJ(0.28 g, 0.001 mol) and alkylhalide (0.002 mol) was stirred in ethanol (20 

mL) in the presence of fused sodium acetate for 30 min. The solid product obtained an 

addition of water was filtered off and recrystallized from ethanol as whte crystals. 

Svnthesis of 2-(N~-dialkvlrunioo~~e~~l-9-~henvl-l3.4-triazolo~3,4-flthieno12,3-dI- 

pvrimicline-3 (2Hkhiune 17: 

General Drocedure; 

To a suspension of l5(0 28 g, 0.001 mol) in ethanol (20 d), formalm solut~on (37%. I 

mL) and selected a w e s  (0 1 mol) were added The contents were stmed for one h and 

left over rught at rooin temperature The product thus formed was filtered off and 

r~rystallized from the appropnate solvent as colorless fine crystals 

Svntlresis o f  44Ethorvcarbonv I hvd_rlr?imQ1-~~henvlthienoI2.3-dlov~dine 18; 

A rmxture of & (0 24 g, 0 001 mol) and chloro ethyl formate (3 mL, 0 03 mol) was 

refiuxed in dry pyndne (10 mL) for 5 h After coolmg and addhon of water, the solid 

precipitate was filtered off and recrystallized froin b a m e  to y v e  pale brown crystals 

Svnthesis of 3-h.le~vl-9-1~~eeuvl-1.2.4-triazulol3.4-flthienor2.3-d~~vrimidioe 19: 

A mixture of k(0 .24  g, 0.001 mol) was refluxed in acetic acid for 6 h. After cooling, the 

reacoon imxture was poured into ice and the precipitate was filtered off and recrystallized 

from choxane-benzene (2: 1) to g v e  B a s  brown crystals. 
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20a.h; mks* of 4-($-o-3-awbv razol-l-vl~-5-obcovltbieno!2.3-~v~droe 

A mixture of & (0.24 g, 0.001 mol) and phenacyl cyanide (or p-chlorophenacyl cyanide) 

(0.01 mol) was refluxed in ethanol (30 mL) for 6h. After cooling, the solid product was 

filtered off and recrystallized from ethanol to give a (or 

. . .  

as brown crystals. 

5-Mlio0-4-substituted QV r ; u o l - l - v l ~ $ ~ h e n v l ~ e n o I 2 , 3 - d l e v ~ ~ e  

&& 

A mixture of the hydrazino compound & (0.24 g, 0.001 mol) and d o x y  methylerie 

malononitrile (or ethoxymethylene ethyl cyanoacetate) (0.01 mol) m ethanol (20 mL) was 

retluxed for 3h. After cooling, the solid product was filtered off and recrystallized from 

acetic acid & h o l  to grve as white ciystals (or as yellow crystals, 

respectively. 

e 22: Svnthesis of Ethvl 5 - u L e o v l ~ e n o l 2 . 3 - d l ~ v ~ ~ ~  4-vl-hvdrazoooacetat 

A mixture of hydrazino compound 5a (0.24 g, 0.001 mol) and ethyl acetoacetate (0.3 mL, 

0.002 mol) was refluxed in ethanol for 3h. On cooling, the solid product was filtered off 

and recrystallized from bmene  as a yellow crystals. 

. . .  

svnthesis of 4 - ~ ~ . ~ d i r u e t h v ~ o v r a z o ~ - ~ - v ~ ~ - ~ o h e n v ~ t h i e n o ~ ~ , ~ - ~ ~ ~ v ~ ~ e  23: 

A mixture of the hydrazino compound h(0.24 g, 0.001 mol) and acetylactone (0.4 mL, 

0.002 mol) was refluxed in ethanol (20 n L )  for 3h. The product was separated by 

filteration and recrystallized from benzene to g v e  22. as brown crystals. 

Svnthesis of Ethvl (9-ehenyl-1 . 2 . C t n ~ o l o ~ 3 . 6 f l t h i e n o ~ 2 , 3 - d ~ ~ v ~ d i n e ~ 3 -  

acetate 24: 

A nuxture of &. (0.24 g, 0.001 mol) and &ethyl malonate was refluxed for 3h. After 

cooling, the solid precipitate was filtered off and recrystallized from benzene to grve brown 

crystals . 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 N

or
th

 C
ar

ol
in

a 
- 

C
ha

pe
l H

ill
] 

at
 1

2:
55

 3
0 

M
ay

 2
01

3 



3754 HOZIEN ET AL. 

svnthesis of 1 -(fi-Dhenvlthieno 123-dl arimidine-4-vlW~hen~lthioseuu 'carbmide 25: 

A mixture of & (0.24 g, 0.001 mol) and phenylisohocyanate (0.4 mL, 0.003 mol) was 

refluxed in dry pyndme (15 mL) for 3h. After cooling, (20 mL) water was added and the 

precipitate was filtered off and recrystallized from ethanol to gwe 2i. as yellow crystals. 

tmucrubid activitv: . .  

The arutinicrobial a a w b e s  ofthe sptliesized compounds (at a c o i i ~ t r a t r o n  of 5 nig pi i  

disc) were detemuned by the usual disc assay mahod against sonic bacteria and fun@ I 

Nutrient agar m d u m  with the following coiiiposition in  g d ~ i i - ~  beef extract, 3, peptone, 

5, NaCl 5 and agai 20, were used fof bactenal cultures Fwig weregrowi oii Sabouraud's 

dextrose agar whch contained glucose, 40, peptoiie, 10 and agai 20 Inhibition 

zones (m iiuii) aiound filter paper disch (3 niin in diameter) were iiicasured and the average 

o f  three readings was coiiiiderd 
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