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The reacticrn o f  active niefhylcne reagents in - ic with phenyl isothiocyanatc in basic N.N-dimethylforma- 
n d e  solution followed by cyrliiation wifh ethyl cyanobromoacrtate I! affords the acyclic thioether deri- 
vative.; l l i r  - IL'c ?'tic use of I1.u - I\> i n  heterocyclic synthesis was descrihrd. 

Various substituted thiopheiics have received recently sigiiificiiiit attention because of 
their diverse phariiiacological properties. These include virucidal', anesthetic*, anti- 
inflammatory3, antihypertensive4, antibacterial' and antiarthritic' activities. In the last 
few years we were involved i n  a prograiii ainicd at  the developtient of convenient 
synthetic routs tor polyfunctionally substituted helerocyclcs utilizing readily obtainable 
c i -ha loaee tnphent~ies~ ,  ci-haloketoxiriies8 and P-ketoanilides9 as starting materials. I n  
connection with our  work, we expand our  syiithctic routc via the use of such a-halo- 
carboiiyl coiiipouiids iii reactions  ported earlier by Ha1itm-h et a1.l'- l3 for the synthesis 
o f  thinpheiies, thiazoles, 2,3-dihydrothiiizoles1' - l6 which are interesting as potential 
b i o d e g ra d a b I e a g roc h c 111 i cii Is '. ' '. 

111 this paper w e  report the use of ethyl cyano~)roiiioacetatc'9 ( f I )  as the a-halo-  
carbonyl reagent. Thus, thc reaction o l  the active iiicthylciic reagents f l t  - f c  with phe- 
iiy l isnt hiocya ria tc in basic N. N-d iiiict hylloriiia iiiidc a (lords iiiteriucd iates I f l u  - fIIe 
which cannot be isolated, Subsequent trcatiiieiit of Iffir - Ilfe with I 1  affords the thio- 
ether derivatives I V t t  - We, iiot the thiazolc dcrivativrs I'ii - Ve.  The deterinination of 
the structure of f V c r  - WL' was bascd on aitalytical and spectral data, e.g. for the rcactioii 
of fir, a product with ;I ninlecular formula C,,H,,N,O,S (M+ 359) was  obtained. Two 
possible isomeric structures fVu and Vci were proposed. However, the structure Vrr was 
excluded uii  the basis 0 6  IR spcctruiti which revealed the presence of two C=N groups 

* The author 10 \choni iwrrr\pondence should he n d d r e w d  
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spreading a t  2 220 and 2 215 cm-', together with the 'H NMR spectruni which revealed 
the presence of two triplets at  6 1.38 and 1.43 ppni for two CH, groups, two quartets a t  
6 3.68 and 4.22 ppin for two CH2 groups, a singlet a t  6 5.66 ppin for CH, a iiiultiplet at 
6 7.33 - 7.38 ppin for C6H5 and a singlet a t  6 8.89 ppni for NH. Boiling of N u  - Ne 
in  ethanol/sodium hydroxide solution affords the thiophene derivatives Vla - Vle. 
Formation of these products is assumed to proceed via the hydrolysis of the ethyl ester 
group, followed by decarboxylation and in situ cyclization to afford Vla - Vle. Structu- 
res of Vla - Vle were established on the basis of analytical and spectral data (see 
Experimental). 
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Reaction of VIu with aniline at 160 "C affords the derivative VII. The latter product 
reacts with a mixture of acetic acid and anhydride to afford the thieno[3,4-dJpyrimidine 
derivatives VIII. The reaction of N b  with hydrazine hydrate affords the pyrazole deri- 
vative IX. This product undergoes further cyclization after heating in concentrated 
sulfuric acid to afford the pyrazolo[3,4-dJthiazole derivative X. Reaction of Nb with 
hydroxylamine hydrochloride affords the isoxazole derivative XI. The latter undergoes 
cyclization in concentrated sulfuric acid to afford the thiazolo[5,4-d]isoxazole deri- 
vative XII. 

Compound N c  undergoes another type of cyclization when heated in ethanol/sodium 
ethoxide solution, to give XIII via ethanol elimination. The structure of XI11 was 
confirmed on the basis of analytical and spectral data. The IR spectrum revealed the 
presence of OH group at 3 560 - 3 450 cni-'. 'H NMR spectrum revealed the presence 
of a multiplet a t  6 7.32 - 7.38 ppm for two C,HS and a singlet a t  6 9.92 ppm for OH 
group. The reaction of hydrazinc hydrate with XUI affords the pyrazolo[3,4-dJthiazole 
derivative X N  (M+ 345). 
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The reaction of IVd with hydrazine hydrate affords the 3-amino-5-hydroxypyrazole 
derivative XV. The latter undergoes diazotation to afford the diazoniutri chloride salt 
XVI which, in turn couples with active niethylene reagents to afford the corresponding 
coupling products. Thus, with la ,  lb  it affords the pyrazole derivatives XVlla, Xvllb. 
Diazotation of aniinopyrazole derivatives and their coupling with active methylene 
reagents was reported previously2' - 22. The pyrazole derivative XV undergoes further 
cyclization when heated with concentrated sulfuric acid to afford the pyrazolo[3,4- 
dlthiazole derivative XVlll. 

Elnagdi et aL' -26 have explored recently the synthetic potential of propene-l-carbo- 
nitriles. Our findings from studies of such a type of activity in n-excessive heterocycles 
as Vld showed that it reacts with aroniatic aldehydes like benzaldehyde and sali- 
cylaldehyde, to afford the benzyl derivatives XlXu and XZXb, respectively. Moreover, 
coiiipound Vld couples with benzene diazoniuiii chloride to give the phenylhydrazo 
derivative AX. The latter undergoes readily cyclization when heated in ethanol/sodiurn 
hydroxide solution to afford the thieno(2,3-d]pyridazine derivative XXI. We believe 
that the extra activity of the inethyl group in such a n-excessive heterocyclic system is 
a result of the high electron-withdraw effect of other groups attached to the thiophene ring. 

EXPERIMENTAL 

All melting points are uncorrected. Infrared spectra were recorded on a Perkin-Elmer SP 177 spectrometer 
i n  KBr disc (wavenumbers in cm-I). Proton NMR spectra were taken on a Varian A-300 (300 MHz) 
instrument at 25 'C i n  CD3SOCD3 with tetramethylsilane as internal standard. Chemical shifts are given in  
ppm (6-scale), coupling constants (J) i n  Hz. 

General Procedure for Preparation of Ethyl Cyano(2,2-disubstituted-l-phenylaminoethenylthio)acetate 
Derivatives IVu - IVe 

To a cold suspension of finely ground potassium hydroxide (1.0 g, 0.025 mol) in N,N-dimethylformamide 
(30 ml) each of the active methylene reagent l a  - Ir (0.025 mol) was added and subsequently, phenyl 
isothiocyanate (3.25 g, 0.025 mol). The reaction mixture was stirred at room temperature for 24 h and 
treated with ethyl cyanobromoacetate I1 (4.8 g, 0.025 mol) and left at room temperature for additional 24 h. 
The reaction mixture was then triturated with cold water (100 ml) and neutralized with diluted hydrochlo- 
ric acid. The resulting precipitated solid was collected by filtration. 

Compound IVa: Crystallized from ethanol, m.p. 180 'C,  yield 5.9 g (66%). IR spectrum: 3 460 - 3 360 
(NH); 3 040 (CH aromatic); 2 970, 2 900 (CH3, CHd; 2 220, 2 215 (CmN); 1 680 (C=O); 1 630 (C=C). 
'H NMR spectrum: 1.38 t and 1.43 t, 2 x 3 H, J = 7.77 (2 x CH,); 3.68 q and 4.22 q, 2 x 2 H, J = 7.77 
(2 x CH,); 5.66 s, 1 H (CH); 7.33 - 7.36 m, 5 H (C,HS); 8.89 s, 1 H (NH). Mass spectrum, mlz: 359 (M'). 
For C,,H,7N,O,S (359.4) calculated: 56.81% C, 4.76% H, 11.69% N, 8.92% S ;  found: 56.55% C, 4.34% H, 
11.56% N, 8.66% S. 

Compound IVb: Crystallized from ethanol, m.p. 222 'C, yield 7.0 g (90%). IR spectrum: 3 460 - 3 360 
(NH); 3 040 (CH aromatic); 2 220. 2 215, 2 210 (GN); 1 680 (C=O). 'H NMR spectrum: 1.43 t, 3 H, J = 8.11 
(CH3); 8.89 q, 2 H, J = 8.11 (CH,); 5.66 s, 1 H (CH); 7.33 - 7.35 m, 5 H (C,Hs); 8.79 s, 1 H (NH). Mass 
spectrum, m/z: 312 (M'). For C,sHl2N4O$3 (312.1) calculated: 57.67% C, 3.87% H, 17.95% N, 10.25% S ;  
found: 57.34% C, 3.44% H, 18.14% N, 10.00% S .  
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Compound IVc: Crystallized from dioxane, m.p. 190 'C, yield 7.6 g (78%). IR spectrum: 3 340 - 3 380 
(NH), 3 040 (CH aromatic), 2 980 (CH,), 2 220, 2 215 (2 CN), 1 690, 1 680 (2 C-0). 'H NMR spectrum: 
1.48 t, 3 H (J = 7.67 (CH3)); 3.94 q, 2 H (J = 7.67 (CH3); 5.99 s, 1 H (CH); 7.32 - 7.37 m, 10 H (2 x CP, ) ;  
8.82 s, 1 H (NH). For C2IH1fN303S (391.4) calculated: 64.43% C,  4.37% H, 10.73% N, 8.19% S; found: 
64.01% C, 4.23% H, 10.59% N, 7.76% S. 

Compound IVd: Crystallized from ethanol, m.p. 277 - 279 "C, yield 6.8 g (79%). IR spectrum: 3 460 - 3 445 
(NH); 3 050 (CH aromatic); 2 980 (CH3); 2 220 (C=N); 1 700, 1 690 - 1 680 (C=O). 'H NMR spectrum: 
1.21 s and 1.32 s, 2 x 3 H, (2 x CH3); 1.42 t, 3 H, J = 7.89 (CH,); 3.% q, 2 H, J = 7.89 (CH& 5.46 s, 1 H 
(CH); 7.32 - 7.36 m, 5 H (C6H~);  8.91 s, 1 H (NIT). For C l ~ H t 8 N 2 0 4 S  (346.4) calculated: 58.94% C, 
5.24% H, 8.08% N, 9.25% S; found: 58.43% C, 4.89% H, 8.38% N, 9.00% S. 

Compound IVe: Crystallized from ethanol, m.p. 181 'C, yield 6.6 g (74%). IR spectrum: 3 460 - 3 420 
(NH); 3 050 (CH aromatic); 2 980,2 875 (CH3, C H 3 ;  2 220 (C=N); 1 700, 1 690 - 1 680 (C=O). 'H NMR 
spectrum: 1.32 s, 3 H (CH3); 1.42 t and 1.48 t, 2 x 3 H, J = 7.77 (2 x CH3); 3.82 q and 3.91 q, 2 x 2 H, 
J = 7.77 (2 x C H 3 ;  5.48 s, 1 H (CH); 7.32 - 7.37 m, 5 H (c6Hs); 8.82 s, 1 H (NIT). For C18H2,N20SS 
(376.4) calculated: 57.43% C,  5.35% H, 7.44% N, 8.52% S; found: 57.21% C, 5.62% H, 7.41% N, 8.52% S. 

General Procedure for Preparation of 2-Cyano-3,4-disubstituted-5-phenylaminothiophene 
Derivatives Ma - Vfc 

A solution of each of fVa - fVe (0.01 mol) in ethanolhodium hydroxide (0.01 mol) (prepared by adding 
sodium hydroxide (0.4 g, 0.01 mol) to ethanol (30 ml)) was heated in a boiling water bath for 6 h. The 
solid product formed in each case after dilution with cold water containing hydrochloric acid (till pH 6) 
was collected by filtration. 

Compoutrd Vla: Crystallized from dioxane, m.p. 149 'C, yield 2.0 g (71%). IR spectrum: 3 460 - 3 335 
(NH;?, NH); 3 050 (CH aromatic); 2 980 (CH,); 2 220 (C=N); 1 690 (C=O). 'H NMR spectrum: 1.42 t, 

1 H (NH). Mass spectrum, mlz: 287 (M'). For Ct4H13N302S (287.3) calculated: 58.52% C,  4.56% H, 
14.66% N, 11.23% S; found: 58.23% C,  4.23% H, 14.79% N, 11.41% S. 

Compound VIb: Crystallized from N,N-dimethylformamide, m.p. > 300 'C, yield 2.1 g (90%). IR 
spectrum: 3 460 - 3 380 (NH;?, NH); 3 050 (CH aromatic); 2 225, 2 220 (C=N). 'H NMR spectrum: 5.21 s, 
2 t I  (NH;?); 7.33 - 7.35 m, 5 H (C6Hs); 8.81 s, 1 H (NH). Mass spectrum, mlz: 240 (M'). For C12H8N4S 
(240.3) calculated: 59.96% C,  3.35% H, 23.31% N, 13.34% S; found: 60.21% C, 3.01% H, 23.11% N, 
13.31% S. 

Compoutrd VIc: Crystallized from N,N-dimethylformamide+thanol mixture, m.p. 102 "C, yield 2.1 g 
(66%). IR spectrum: 3 460 - 3 300 (NH2, NIT); 3 050 (CH aromatic); 2 222 (C-N); 1690 ( G O ) .  'H NMR 
spectrum: 5.87 s, 2 H (NH3;  7.32 - 7.36 m, 10 11 (2 x C&); 9.92 s, 1 H (OH). Mass spectrum, m/z: 319 
(M'). For C18Ht3N30S (319.4) calculated: 67.69% C, 4.10% H, 13.15% N, 10.04% S; found: 67.39% C, 
3.79% H, 13.42% N, 9.75% S. 

Compound VId: Crystallized from ethanol, m.p. 167 'C, yield 2.3 g (90%). IR spectrum: 3 450 (NH); 
3 050 (CH aromatic); 2 975 (CH3): 2 220 (C=N); 1 700 (C=O). 'H NMR spectrum: 1.38 s and 1.50 s, 2 x 3 H 
( 2  x CH3); 7.32 - 7.36 m, 5 H (C~HS) ;  8.72 s, 1 H (NH). For C14H12N20S (256.3) calculated: 65.01% C, 
4.72% H, 10.93% N, 12.51% S; found: 64.88% C, 4.82% H, 10.61% N, 12.01% S. 

Compoutrd Vle: Crystallized from ethanol, m.p. 217 'C, yield 2.2 g (84%). IR spectrum: 3 560 - 3 320 
(011. NH); 3 050 (CH aromatic); 2 980 (CH3); 2 220 (C=N); 1695 (C=O). 'H NMR spectrum: 1.42 s, 3 H 
(CH3); 7.32 - 7.36 m, 5 H (C&); 8.91 s, 1 H (NH); 9.99 b n ,  1 H (OH). For C13HloN202S (258.3) calcu- 
lated: 60.45% C, 3.90% H, 10.84% N, 12.41% S; found: 60.21% C, 4.01% H, 10.74% N, 12.14% S. 

3 H, J = 7.81 (CH3); 3.89 q, 2 11, J = 7.81 (CH& 5.21 S, 2 kI (NH2); 7.33 - 7.35 m, 5 H (C&s); 8.89 S, 
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3-Amino-2-cyano-5-phenylamino-4-phenylcarbamoylthiophene (Vlf)  

To dry solid of Vla (2.83 g, 0.01 mol), aniline (0.93 g, 0.01 mol) was added and the mixture was heated 
at 160 'C for 2 h. The solid product formed after cooling was triturated with ethanol and collected by 
filtration. Crystallization from ethanol afforded 2.3 g (72%) of product W, m.p. > 300 'C. IR spectrum: 
3 660 - 3 300 (NH2, NH); 3 050 (CH aromatic); 2 220 (CmN); 1 690 ( G O ) .  'H NMR spectrum: 5.23 s, 
2 H (NH& 7.31 - 7.37 m, 10 H (2 x C6H5); 8.91 s and 9.99 s, 2 x 1 H (2 x NH). For Cl8Hl4N40S 
(334.4) calculated: 64.65% C, 4.22% H, 16.75% N, 9.58% S; found: 64.35% C, 4.00% H, 16.47% N, 
9.26% S. 

4-Cyano-2-methyl-7-oxo-l-phenyl-6-phenylaminothieno[3,4~pyrimidine (Vllf) 

A solution of Vll (3.3 g. 0.01 mol) i n  acetic acid (10 ml) and acetic anhydride (5' ml) was heated under 
reflux for 4.5 h, then evaporated i n  vacuo. The residue was triturated with ethanol and collected by filtra- 
tion. Crystallization from N,N-dimethylformamide afforded 2.6 g (72%) of compound VIU, m.p. > 300 'C. 
IR spectrum: 3 450 - 3 400 (NH); 3 050 (CH aromatic); 2 980 (CH3); 2 222 (CmN); 1 695 (C=O); 1 660 
(C=N). 'H NMR spectrum: 1.33 s, 3 H (CH3); 7.33 - 7.36 m, 10 H (2 x C6H5); 8.81 s, 1 H (NH). For 
CzoH14N40S (358.4) calculated: 67.02% C, 3.93% H, 15.63% N, 8.94% S; found: 66.73% C, 4.21% H, 
15.58% N, 8.52% S. 

General Procedure for Preparation of Compounds IX, XfV, and XV 

To a solution of each of IVb (3.1 g, 0.01 mol), XI11 (3.4 g, 0.01 mol) or IVd (3.4 g, 0.01 mol) i n  dioxane 
(30 mi), hydrazine hydrate (1.25 g, 0.025 mol) was added. 'he reaction mixture was heated under reflux 
for 3 h. The solid product formed after dilution with cold water containing few drops of hydrochloric acid 
was collected by filtration. 

2-Ami11o-.~-hydroxy-~-(2,2-di~ano-I-phr11ylami11orfhr11ylfh~o)pyrnrolr (IX): Crystallized from dioxane, 
m.p. 250 - 252 'C, yield 2.2 g (73%). IR spectrum: 3 540 - 3 360 (OH, NHz, NH); 3 050 (CH aromatic); 
2 220, 2 215 (GN); 1 660 (C=O). 'H NMR speclrum: 4.99 s, 2 H (NHJ; 6.43 s, 1 H (pymzole H-4); 7.32 - 7.36 m, 
5 H (C6H5); 8.82 s, 1 H (NH): 9.97 brs, 1 H (OH). For C13H,oN60S (298.3) calculated: 52.34% C, 3.38% H, 
28.18% N, 10.75% S; found: 52.24% C, 3.01% H, 28.24% N, 10.48% S. 

6-Amino-2-(b~nroylcy~nomrfhylenr)-3-phr11yl-.~H,4H-pyra:olo[~~,4-d]~hiazolr (XIV): Crystallized from 
dioxane, m.p. 284 - 287 'C, yield 2.8 g (82%). IR spectrum: 3 460 - 3 340 (NH2, NH); 3 050 (CH aroma- 
tic); 2 220 (CmN); 1 695 ( G O ) ;  1 660 (C=N). 'H NMR spectrum: 4.48 s, 2 H (NH,); 7.32 - 7.37 m, 10 H 
(2 x C&); 8.21 s, 1 H (NH). For C1&13N50S (359.4) calculated: 63.49% C, 3.64% H, 19.48% N, 
8.92% S; found: 63.37% C, 3.31% H, 19.12% N, 9.31% S. 

3-Ami11o-.~-hydroxy-4-(2,2-d~acrfyl-I-ph~nylami11oefhmnyl/hio)pyrarole (XV): Crystallized from N,N- 
dimethylformamide, m.p. > 300 'C, yield 2.9 g (90%). IR spectrum: 3 660 - 3 320 (OH, NHz, NH); 3 050 
(CH aromatic); 2 975 (CH3); 1 700, 1 695 (C=O); 1 660 (C=N). 'H NMR spectrum: 1.33 s and 1.46 s, 2 x 3 H 
(2 x CH3); 5.48 s, 2 H (NH2); 6.79 s, 1 H (pyrazole H-4): 7.32 - 7.36 m, 5 H (C6HS); 8.91 s, 1 H (NH); 
10.0 s, 1H (OH). For C1~Hl6N4O3S (332.4) calculated: 54.21% C. 4.85% H, 16.85% N, 9.64% S; found: 
54.37% C, 4.58% H, 16.49% N, 9.89% S .  

3-hino-4-(2,2-dicyano-I-phenylaminoethenyl thio)-2-isoxazolin-S-one (XI) 

To a solution of IVb (3.1 g, 0.01 mol) in  ethanol (30 ml) containing sodium acetate (3.0 g), hydroxylamine 
hydrochloride (0.07 g, 0.01 mol) was added. The. reaction mixture was heated under reflux for 4 h. The 
solid product formed after pouring into ice/water mixture was collected by filtration. Crystallization from 
N,N-dimethylformamide gave 2.1 g (72%) of compound XI, m.p. 267 'C. IR spectrum: 3 450 - 3 300 
(NH,, NIV; 3 050 (CH aromatic); 2 225, 2 220 (C-N); 1 690 (C=O); 1 650 (C=N). 'H NMR spectrum: 
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5.20 s, 2 H (NH2); 6.99 s, 1 H (isoxazole H-4); 7.30 - 7.35 m, 5 H (c&); 8.89 s, 1 H (NH). For 
Cl3H9N502S (299.3) calculated: 52.16% C, 3.03% H, 23.29% N. 10.71% S; found: 51.75% C, 3.41% H, 
23.05% N, 10.55% S. 

General Procedure for Preparation of Compounds X ,  Xll ,  and X V I I I  

To the dry solid of each of IX (2.9 g, 0.01 mol), XI (2.9 g, 0.01 mol) or XV (3.3 g, 0.01 mol), concentrated 
H2S04 (5 ml) was added. The mixture was heated in  a boiling water bath for 5 h, then left to cool. The 
solid product formed after the dilution with icehater and neutralization with sodium hydroxide (till pH 7) 
was collected by filtration. 

4-Amino-2-(dicyanomethylene)-l-phurylpyra:olo/3,4-d]/hiazolr (X): Crystallized from N,N-dimethyl- 
formamide, m.p. 269 - 273 'C, yield 2.0 g (74%). IR spectrum: 3 450 - 3 300 (NHZ); 3 050 (CH aromatic); 
2 220, 2 215 (CmN); 1 690 (C=O); 1 660 (C=N). 'H NMR spectrum: 4.84 s, 2 H (NH2); 6.69 s, 1 H 
(thiazole 14-5); 7.32 - 7.34 m, 5 H (C6H5). For C13H&$ (280.3) calculated: 55.74% C, 2.87% H, 29.98% N, 
11.44% S; found: 55.29% C, 3.31% tl, 29.58% N, 11.20% S. 

J-Ami~1o-2-(dicyarromrthylr1ir)-I-phe~iylisoxazolo/~~,~-~]/hiazole (XI]): Crystallized from N,N-dimethyl- 
formamide, m.p. 188 'C, yield 2.3 g (82%). IR Spectrum: 3 450 (NH2); 3 050 (CH aromatic); 2 220, 2 215 
(C-N): 1 650 (C=N). 'H NMR spectrum: 5.21 s, 2 H (NH2); 7.32 - 7.36 m, 5 H (C6Hs). For C13H7N,0S 
(281.3) calculated: 55.50% C, 2.51% H, 24.89% N, 11.39% S; found: 55.21% C, 2.59% H, 25.11% N, 
11.24% S .  

J-Ami~ro-2-(cliacr/ylmr/hylmr))-I-ph~nylpyrazolo[.~,4-d]thia~olr (XVIII): Crystallized from dioxane, 
m.p. > 300 'C, yield 2.4 g (79%). IR spectrum: 3 450 - 3 370 (NHz); 3 050 (CH aromatic); 2 975 (CH3); 
1 700, 1 690 (C=O); 1 655 (C=N). 'H NMR Spectrum: 1.38 s and 1.45 s, 2 x 3 H (2 x CH3); 5.28 s, 2 H 
(Nllz): 6.99 s, 1 H (thiazole H-5); 7.32 - 7.36 m, 5 H (C&). For C15H14N402S (314.4) calculated: 
57.31% C, 4.48% H. 17.82% N, 10.19% S; found: 57.11% C, 4.27% H, 17.82% N, 9.89% S. 

5-Cyano-4-hydroxy-3-phenyl-2-benzoylcyanomet hylene-4-thiazoline (Xll l )  

A solution of IVc (3.9 g, 0.01 mol) i n  sodium ethoxide solution (0.01 mol) (prepared from sodium metal 
(0.23 g, 0.01 mol) and ethanol (30 ml)) was heated in a boiling water bath for 7 h. The resulting product 
precipitated after the dilution with water containing few drops of hydrochloric acid (till pH 6) was 
collected by filtration. Crystallization from ether afforded 2.1 g (6%) of compound Xl l l ,  m.p. 166 'C. IR 
spectrum: 3 560 - 3 450 (OH); 3 045 (CH aromatic); 2 225, 2 215 (C-N); 1 690 (C=O). 'H NMR 
spectrum: 7.32 - 7.38 m, 10 H (2 x C6H5); 9.92 s, 1 H (OH). For C19HllN302S (345.4) calculated: 
66.07% C. 3.21% H, 12.16% N, 9.26% S; found: 66.41% C, 3.19% H, 11.79% N, 9.49% S. 

General Procedure for Preparation of Compounds XMla and XMIb 

To a cold solution of each of l a  (1.1 g, 0.01 mol) or Ib (0.6 g, 0.01 mol) i n  ethanol (30 ml) containing 
sodium acetate (10 9). a suspension of diazonium salt of XVI (prepared by the addition of sodium nitrite 
(0.7 g, 0.01 mol) to a cold suspension of XV (3.3 g, 0.01 mol) i n  hydrochloric acid (30 ml) under stirring) 
was added. The solid product formed was collected by filtration. 

(XVlla): Crystallized from ethanol, m.p. 114 "C, yield 3.8 g (85%). IR spectrum: 3 450 - 3 320 (OH, NH); 
3 050 (CH aromatic); 2985, 2 890 (CH3, CH,): 2 220 (C=N); 1 700, 1 690 - 1 680 (C=O); 1 660 (C=N). 
'I4 NMK spectrum: 1.36 s and 1.40 s, 2 x 3 H (2 x CH,); 1.48 I ,  3 H, J = 7.75 (CH3); 3.98 q, 2 H, J = 7.75 
(Cl12); 5.98 s, 1 H (CH); 6.87 s, 1 H (pyrazole H-4); 7.32 - 7.37 m, 5 H (c&); 8.86 s, 1 Ii (NH); 10.0 s, 
1 H (010. For C&20N6O$ (456.5) calculated: 52.62% C, 4.41% H, 18.41% N, 7.02% S; found: 52.28% C, 
4.02% 14, 18.69% N, 7.268 S .  

4-(2,2-Dincr/yl-I - p h a ~ y l a m i ~ i o r / h e n y l t h i o ) - . ~ - h y c l r a x y - S - l  
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4-(2,2-Diace~l-I-phenylaminorthcnylthio)-3-hydro~5-(di~anomethyla~o)pyrazolr (XVlIb): Crystal- 
lized from dioxane, m.p. 189 'C, yield 3.5 g (87%). IR spectrum: 3 520 - 3 330 (OH, NH); 3 050 (CH 
aromatic); 2 975 (CH3); 2 220, 2 215 (C=N); 1 700, 1 680 (C=O); 1 660 (C=N). '[I NMR spectrum: 1.38 s 
and 1.49 s, 2 x 3 H (2 x CH3); 5.82 s, 1 H (CH); 6.89 s, 1 H (pyrazole H-4); 7.33 - 7.38 m, 5 H (C6HS); 
8.21 s, 1 H (NH); 9.89 s, 1 H (OH). For C18HlSN703S (409.4) calculated: 52.81% C, 3.70% H, 23.95% N, 
7.83% S; found: 52.66% C, 3.67% H, 23.58% N, 7.53% S. 

General Procedure for Preparation of Compounds XIXa and XIXb 

To a solution of Vfd (2.5 g, 0.01 mol) i n  N,N-dimethylformamide (30 ml) containing piperidine (0.5 ml), 
benzaldehyde (0.9 g, 0.01 mol) or salicylaldehyde (1.1 g, 0.01 mol) were added. The reaction mixture was 
heated under reflux for 1 h and then evaporated in vacuo. The remaining product was triturated with etha- 
nol and collected by filtration. 

4-Ace~l-.~-sIyryl-2-~air~.~-phu?ylami11ot~ophr1~r (XIXa): Crystallized from ethanol, m.p. 285 - 288 "C, 
yield 2.5 g (75%). IR spectrum: 3 440 - 3 390 (NH); 3 050 (CH aromatic); 2 980 (CH,); 2 220 (CDN); 1 695 
(C=O). 'H NMR spectrum: 1.39 s, 3 H (CH3); 6.32 d and 6.98 d, 2 x 1 H (CH=CH); 7.30 - 7.36 m, 10 H 
(2 x C~HS); 8.79 s. 1 H (NH). For C2,H1&0S (344.4) calculated: 73.23% C, 4.68% I{, 8.13% N, 9.31% S; 
found: 72.87% C, 4.38% H, 8.19% N, 9.64% S. 

4 - A c ~ t y l - . 7 - ( 2 ' - h y d r o ~ s ~ ~ l ) - 2 - c y a n o - J 1 r  (XIXb): Crystallized from ethanol, m.p. 
> 300 'C, yield 2.9 g (82%). IR spectrum: 3 530 - 3 390 (OH, NH); 3 050 (CH aromatic); 2 970 (CH,); 
2 220 (C=N); 1 685 (C=O). lH NMR spectrum: 1.38 s, 3 H (CH,); 6.32 d and 6.98 d, 2 x 1 H (CH=CH); 
7.32 - 7.38 m, 9 H (C&, C,H& 8.57 s, 1 H (NH); 10.21 brs, 1 H (OH). For Cz,tj;,N202S (360.4) 
calculated: 69.98% C, 4.47% H, 7.77% N, 8.89% S; found: 69.67% C, 4.62% H, 7.39% N, 8.82% S. 

4-Acetyl-2syano-5-phenylamino-3-phenylhydrazonomethylthiophene (XY) 

To a cold solution of Vfd (2.5 g, 0.01 mol) i n  ethanol (40 ml) containing sodium acetate (10 g), bcnze- 
nediazonium chloride (prepared by the addition of a cold solution of sodium nitrite (0.7 g, 0.01 mol) to 
aniline (0.9 g, 0.01 mol) in concentrated hydrochloric acid (9 ml) under stirring) was added under conti- 
nuous stirring for 3 h. The solid product formed was collected by filtration. Crystallization from ethanol 
gave 2.8 g (79%) of compound AX, m.p. 179 "C. IR spectrum: 3 450 - 3 370 (NIT); 3 050 (CH aromatic); 
2 965 (CH3); 2 220 (GN); 1 660 (C=N). 'H NMR spxldln: 1.39 s, 3 I 1  (CH,); 6.21 s, 1 H (CH=N); 7.31 - 7.36 m, 
10 H (2 x C&); 8.81 s and 9.21 s, 2 x 1 H (2 x NH). For C~01Il6N4OS (360.4) calculated: 66.64% C, 
4.47% H, 15.55% N, 8.89% S; found: 66.59% C, 4.06% H, 15.55% N, 8.71% S. 

4-Acetyl-l-phenyl-5-phenylaminothieno[2,3-~]pyridazin-7-one (Hf )  

A solution of XY (3.6 g, 0.01 mol) i n  ethanol (30 ml) containing sodium hydroxide (0.5 g) was heated 
under reflux for 8 h. The solid product formed after the addition of ice/water containing few drops of 
hydrochloric acid (till pH 6) was collected by filtration. Crystallization from N,N-dimethylformamide 
afforded 2.4 g (67%) of compound XYf,  m.p. > 300 'C. IR spectrum: 3 450 - 3 390 (NH); 3 040 (CH 
aromatic); 2 975 (CH3); 1 690 (C=O); 1 660 (C=N). 'H NMR spectrum: 1.39 s, 3 H (CH3); 7.0 s, 1 H 
(pyridine H-3): 7.32 - 7.40 m, 10 H (2 x c&); 8.89 s, 1 H (NH). For C20H1SN302S (361.4) calculated: 
66.46% C, 4.18% H, 11.62% N, 8.87% S ;  found: 66.37% C, 4.06% H, 11.21% N. 8.93% S. 

Thr authors would likr t o  rxprrss their gratitude to Profrssor N.  A.  Kassab, Faculty of Science, Cairo 
University for recording the mass sprctra. R. M. Mohareb thanks the Alrxatrder von ffumboldt Stifiung for 
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