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Abetract- Uherenr each of o( -thiocarbasoyl- and u -cyanonulononitrile de- 
rivativcr la and Id reacted with bmsamidine (2) hydrochloride to give 
only 4-~mi;;;;-6-(4-crrorophenyl)-2-phenyl-S-pyrinidTne-cerbooitrile (%), 
they react with 5-amino-3-phenylpyrarole (6) to yield the tuo differently 
mbrtituted pyrarolo[l,S-•lpyrimidiner 1 and 8, rcrpectively. Compoundr 
= reacted l lro with u -haloketonea to produce the l ubrtituted thiezoles 
10. The structures of the newly synthesized compounds were proved by rpec- 
Gal studiaa and chanical routes. 

Our previour studier were concerned with the ryntheeir of some pyrimidine deriva- 

tiver by reactionr of -c -subrtituted cinnamonitrilea with S-methylirothiourea and 

derulphurirstion of the reaction product* with hidrerine followed by cycliretion 
1,2 vith bifunctional reegcntr . In view of the continued interert in the uses of 

rc -rubatituted cinnamonitriler in the syntheris of heterocycles 3-5 and becaure of 

the conridereble biological and medicinal activitier of pyriaidine 6,) , atolo- 

pyrimidine S,9 and thiatolelO’ll derivativea, we report here the rimple ryntheeer 

of polyrubrtituted pyrimidine and rome pyrazolo [l I s-e] pyrimidine derivativsr. 

In addition we dercribed the synthesis of polyrubrtituted thiatoles. Thus, the 

w -thiocrrbamoylcinnamonitrilcr (-) reacted with benzamidine (2) hydrochlo- 

ride, in pyridine in the presence of anydrour #odium acetate, to give products 

for which structures 1, 4 and 5 reem porrible, but structure 1 vao preferred 

baaed on spectral data and the synthesis of 5a - by an alternative route via the 

reaction of k! with 2 . 
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2 4 

The formation of 2 from 1P,b and 2 is l aeumed to proceed vie en initial elimi- 

nation of H2S followed by cycloaddition and dehydrogenation ae rhown in Scheme 1. 

Scheme 1 
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Similar to the behaviour of && with 2, compounds a reacted with S-amino- 

3’phenylpyrerole (5) to yield the 7-amino-5-•ryl-2-phcnylpyrezolo [1,5-a’] pyrimi- 

dine-6-cerbonitrilcs (-1 rather then the iromeric structure 8 
-* 

9 C6H4C1-P 

P C$pHyP 
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structure 1 ~a# inferred from the factr that :- (a) Characttrirtic data in the IR 

and ‘II-NMR l ptctra (Exptriotntal). (b) It Yam roporttd by Xl-WaRdi et all2 that 

the reaction of 2 vith bcnraloalononitrilt ir l ccoopliahed by addition of the ring 

nitrosen atom in a to the activated double bond in the oitrila compound to yield 

the ‘I-phtnyl derivative of s. (c) Compoundr 8 wtra l yntherirtd by an alternative 

route and found to be different from 1 (See btlov). (d) The ’ 8-RMR rptctra of u 

dirplayed broad l ingltt at about 5 3.5 ppm (NH2), while chemical shifts of the amino 

group. in ti appeared at about 8.9 ppa (Set below). 

The formation of 7 in the above reaction ir l rrumtd to proceed in a similar 

manner like that in Scheme 1, via an initial elimination of H S 
2 

from the proton 

of the ring nitrogen atom in 5 and the mercapto group in ti , folloued by 

cycliration and dthydroRtnation. 

Compound 5 reacted with Id,e, in pyridint in the presence of anhydrous sod- 

iuo acetate to Rive the pyrarolo 
I 

1.5-•]pyrioidine derivativte (*). which were 

found to be different from the iromeric coopoundr *. 

The IR rpsctra of g l howtd an abrorption band at about 2220 (CN), while the 
1 

H-NUR spectra of Q gave characttrirtic data. 

When compounds ti were treated with the w-haloketone@ 9a-c, in ethanol 

in the prcrence of catalytic amounta of piptridine, the thiazolt dtrivativtr lOa-t 

were obtained 

band at about 

in Rood yield. The II rptctta of lOa-t dirplayrd 

2220 (CN). 
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In support of rtructure 10 for the reaction producte, compound E, a# a typical - 

* -,B -uneaturattd nitrile. underwent firrion at the cxocyclic tthyltnic double 

bond on heating with hydrazine or phtnylhydrazinc, in l brolutt ethanol, to give 

Z-cyanomethyl-4-phcnylthiozolt (11) together with the dianiralhydrarine or ani- - 

ssldthyde - phtnylhydrazont. Compound 11 - ir identical to an authentic rample 
13 

prepared by Schafer’B method . 

EXPERIMENTAL 

All meltinp pointe are uncorrected.- IR spectra were recorded (KBr) on a Pye Unicam 

SP-1000 eptctrophotometer.- 1 
Ii-NIR spectra were obtained in (CD3)2S0 with a Varian 

EM-390 rptctromtter with Sine& aI internal standard, and chemical l hiftm are ex- 

prerstd aa \ values. Microanalytical data vtre performed by the Microanalytical 

Center at Cairo University. 
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Rc4ctions of * with 2 Hydrochloride.- General procedure: A mixture of 2 

hydrochloride (l.S7g, 0.01 molf, 8n tquimolccul8r 8aount of 88ch of * to.01 
mall, l nhydruua fuacd rodiua l cet8te (1.64 8, 0.02 mol) and pyridine (25 ml1 Van 

he8ted under reffux for 5 h 8nd left at room tcoprretare for 3 h. The 8olution 

vao poured into vatar; the 8olid product v4~ collected by filtration and crystal- 

-ised from the proper solvent to give w. 

4-Amino-6-(4-chlorophenyl)-2-pheoyl-S-pyrimidine tarbonitrilc ts.1: Yellow cryrtalr 

T;o,;Gx=e;m2,- (76X); m.p. 225°C.. IB (KBr): 3400, 3350 (NH), 2220 (CN), 

16SO (NH2f,- ‘H-NIsR:~ - t-4-7.7 (m, SX, 8rom8tic H), 7.85-8.3 (m, 4H, aromatic H), 

8.SS (bro8d l r 2 H, disappears 8frar deuterium oxide exchange, NH2). Found : c 66.5; 

H 3.5; Cl 11.7; N 18.1. Calc.for Cl, H CiN4 C 66.56; If 3.62; Cl 11.70; N 18.10%. 11 

6-Amino-6- ~~-~di~ethyl8~inc~phanyl~-2-phenyt-5-pyri~~dine~8rbonitrile (b):Crceni8h _- 
yellow crymtala from dilute diox8ne; yield 1.92 g (6lZ); m.p. 220eC.- IR (KBr):3300, 

3200 (NH). 2215 (CN), 1640 (NH2). Pound : C 72.3; H S-3; N 22.2. C8lc. for 

C19H1,Ns:C 72.36; H 5.43; N 22.20%. 

Reaction of Jd_ with 1 .- 1.62 8 (0.01 a1011 of la were mixed with 1.57 8 (0.01 

!a011 of 2, 1.64 g (0.02 ~01) of 8nhydrou8 radium acetate and 20 ml of pyridine - 
The reaction mixture ~84 heeted under reflux for 7 h and then proccrdrd 88 men- 

tioned 8bove in the General procedure to give 2.46 g (80%) of 2, m.p. 22S°C, not 

depressed when mixed with thrt obtained by the above procedure. 

Reactions of&c-e vith 6.- Cener81 procedure: A rolution of 1.59 g (0.01 mol) of -* -. 
Q and an l quioolecular 8mount of a8cb of Ir,c-e (0.01 mall in 25 ml of pyridine ~88 

refluxed for 10 h. The reaction mixture ~88 left to cool and poured into cold 

vater. The upper layer ~8s dec8nted and the residue ~4s trituratcd with dilute 

hydrochloric acid. The rolid that 6eparrted v8a filtered off, varhed thoroughly 

with v8tar and cry,taIliaed from the proper solvent to give a 8nd 8i,b_. 

7-Amino-S-~4-chlorophenyl~-2-phenylpyraaolo[l,S-8]pyriaidine-6-c8rb~nitrile (7a): 
- --. -. .- 

Yellow crystals from acetic acid- yield 2.1 g (60%); m.p. > 300°C.- IR (KBr): 3300, 

3200 (NH). 3020 tCH), 2220 (CR), 1650 (NH2).- 'I%-NEfR:\= 3.5 (6, 2H, di68ppc8r8 

after deuterium oxide exchange, NH21, 6.9s (a, lH, CH), 7.05-7.25 (m, SH, 8rOm8tic 

R), 7.3-7.78 (m, 4H, 8romatic H). Found: C 65.9; H 3.6; Cl 10.3; N 20.2. Calc. 

for C19H12C1Ns: C 65.99; H 3.50; Cl 10.26; N 20.25%. 

7-Amino-5-~4-methoxyphenyl~-2-phcnylpyr8xolo~l,S-8]pyrimidine-6-c8rbonitrile (Lb): 
-_----- 
Yellow crystal8 from dioxrnc; yield 2.1 g (63%); m.p. 278’C.- IR (KBr): 3350, 3320 

(NH), 3000 (CH), 2220 (CN), 1650 (NH2).- lif-NHR:b- 3.52 (a, ZH, dir8ppeara after 

dauterium oxide exchange, NH2), 4.1 (a, 3H, 0CH31. 7.1 (a, lH, CR), 7.2-7.35 cm, 

SH, sromatic if), 7.4-7.8 (m, 4K, aromatic H). Found: C 70.6; w 4.3; N 20.5. 

Calc. for C20H1sNs0: C 70.37; X 4.43; N 20.52%. 

S-Aaino-?-~4-chlorophenyl~-2-phenylpyrarolo~l,S-a]pyri~idine-6-~8rbonitrilu (80): . . ..-.-- - -_- 
Yellow cry8tala from dimethylfortirmide; 2.4 g (70X); 81-p. ? 300°C.- IR (KBr):3450, 

3300 (NH). 2950 (CM), 2220 (CN), 1650 (NH,).- lli-NHR: 7.21 (s, lH, CH), 7.5-7.9(m, 

SH, aromatic H), 7.9S-8.45 cm, 4H, aromatic H), 8.9 (a, 2H, diaappeere 8fter deute- 

rium oxide exchange, NH2). Found: C 66.2; H 3.6;-tI1 10.5; N 20.2; Calc. for 

C19H12C1NS: C 65.99; H 3.50; Cl 10.26; u 2n.25x. 
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S-~mino-?-~4-methoxyphenyff-2-phenylpyraaolo[l,S-a]pyrimid~ne-6-carbomitrila (e): -_ --- 
Yellov cryrtala from dilute dimethylformamide; yield 2.6 9 (75%); r.p. 244’C.- IR 

(KIW): 3430, 3320 (RH), 2960 (CR), 2220 (CR), 1660 (NH2).- ‘ll-NifR: ” 3.92 (a,3H, 

0Cli3L 7.1 (e, lR, CR), 7.15-7.3 (m, 3H, aromatic Ii), 7.4-7.8 (m, 2% aromatic lo, 

7.9-8.35 (m, 4H, aromatic K), 8.85 (a, 2H, dieappeara after deuterium oxide ex- 

change, NH2). Found: C 70.5; H 4.5; N 20.3. Calc. for C20AlSuS0: c 70.37; H 4.43; 

N 20.52X. 

Reaction. of la,c with 9a-c..- General procedure: To a l olution of w (0.01 mol) 

in l baolute ethanol (SO ml) WA* added an equimolccular amount of each of 9a-d 

(0.01 molf and a catalytic amount of piperidine (0.5 ml). The reaction mixture 

uaa refluxed for 2 h and the precipitate l eparated, on hot or after cooling, vas 

collected and cryatalliaed from the proper solvent. 

rc-(4-Phenyl-2-thiazolyl)-p-mathoxycinnamonitrile (10a.l: Oranpc cryrtala from 
-- 
ethanol ; yield 3.02 R (95X); m.p. 12?‘C.- ‘1~ (KBr): 3040 (CR), 2218 (CN),-~R-NIR: 

6 - 3.81 (a, 3, 0CH3), ?.OS (a, I, Cl%>, 7.2 (0, 1, CH1, 7.3-7.65 (m, 4, aromatic 

H , 7.93-8.38 (m, 3, 8rom6tic R). Found : c 71.9; H 4.4; N 8.7; s 10.0. Gale. 

for C19H14N20S: C 71.68, H 4.43, N 8.80; S 10.06% . 

~-~4-Phenylc~rbemoy1Psthyi-2-thia~olyl~-p-chlorocia~emoni~rile (lob): YeLlov - 
cryatalr from dioxane; yield 3.3 g (87%) a.p. w 192 C.- IP (Klrl: 3240 (NH), 3040 

(CH), 2218 (CN). 1670 (CO>. ‘H-NliR:$ = 3.95 (8, 2, CX21, 7.2 (I, 1, CH), 7.3-8.0 

(m, 4, aromatic H), 8.1-8.35 Cm, 5, aromatic H), 10.4 (e, 1, NA). Found : C 63.3; 

H 3.8; Cl 9.2; N 11.0; S 8.4. CIlC * for C20H14ClN30S:C 63.23; H 3.71.; Cl 9.34; 

N 11.07; S 8.43%. 

~-(4-Phenylcarbamoylmethyl-2-thiatolyl~p-methoxpcinnamonitri~r (10~): Yellow - 
cryatale from dilute dimtthylformamide; yield 3.18 8 (65x1; m.p. 180°C.- IR (KBr): 

3320 (NH), 3090 (CH), 2222 (CN). 1660 (CO).- llf-NHR:% - 4.0 (8, 2, CH21’ 4.1 (8, 

3, OCH31, 7.2 (a, 1, CH), 7.5 (a. 1, CH), 7.65-7.95 (m, 4, aromatic H). 8.07-8.29 

(m, S. aromatic H). 10.3 (a, 1, NH), Found: C 67.3; H 4.5; N 11.0; S 8.5; Calc. 

for C21R17N302S: C 67.18; H 4.56; N 11.20; S 8.53%. 

u -~4-Hcthyl-S-phenyl~arbamoyl-2-th~azolyl~-p-chlorocinnamonitrile (lE1: Greenish 

yellow crystals from dioxane; yield 3.04 8 (80%); m.p, 198OC. IR~KRr): 33SO(NH), 

3020 (CH), 2220 (CN), 1660 (CO). lH-NMR:~ = 2.75 (8, 3, CH3), 7.13 (I), 1, CH), 

7.2-7.6 cm, I, aromatic H), 8.0-8.4 (m, 5, aromatic HI, 10.3 (a, 1 NH). Found : 

C 63.1; H 3.7; Cl 9.1; N 11.1; S 8.6. Calc. for C20H14C1N30S: C 63.23 ; 

H 3.71; Cl 9.34; N ~11.07%. 

-C -~4-Hethyl-3-phenylcarbamoyl-2-tl~iazolyl~-p-methoxycinnamonitrile (lOe1: Yellow 
___I__- - ____-___-___-___-_________--f-__ 
cryrtala from dilute dioxane; yield 3.38 8 (90X); m.p. zr---------==- 

186 C.- IR (KBrl: 3340(NH), 

3000 (CH), 2220 (CN), 1670 (CO).- ‘H-NW:\ - 2.75 (II, 3, CH3), 3.9 (I, 

7.2 (I), 

3, OCH3), 
1, CH), 7.3-7.6 (m, 4, aromatic Hf. 8.0-8.4 (m, 5, aromatic Xl, 10.3 (a, 

1, NH). Found: C 67.2; H 4.5: N 11.1; s 8.5; caic. 

H 4.36; 

for C2,H17N302S: C 63.18, 

N 11.20; S 8.53%. 

Reaction of 10a -_ --- 
with hydrarine and phenylhydrazinc.- General procedure: 

tion of 1 .59 g 
_______-_-~_r_--l~~~I_-__-I~~_I~-~~~~~~_-~~~- A solu- 

TZiz mol ) of 10s -_ in ethanol (30 ml) was treated with an equimo- 

lecular amount (0.005 mall of each of hydrarine hydrate or phenylhydraaine. The 
reaction mixture was heated under reflux for 3 h, left to cool and then poured 
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into vater. Few drops of hydrochloric acid were added whereupon precipitation oc- 

cured. The solid that acparated wae filtered off, cryatallircd from ethanol and 

found to be dianiaalhydrazine, m.p. 168’C or l niaaldehyde - phenylhydrarone, m.p. 

120°C, respectively. The filtrate wae extracted with ether and the ethereal layer 

wae vaahed with vater, dried with anhydroue aodium l ulphate and evaporated. The 

residual was triturated with petroleum ether (40-60') snd cryetallired from ethanol 

to Rive 2, m.p. 62'C, not depreaeed vhen mixed with an authentic rample 
13 . 
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