
Journal of Chemical and Engineering Data, Vol. 24, No. 4, 1979 377 

(2) Tsonopoulos, C., AIChE J., 20, 263 (1974). 
(3) Maher, P. J., Smith, B. D., J. Chern. Eng. Data, 24, 16 (1979) 

V vapor-phase property 
mixture component property 
vapor pressure I 

Received for review January 5, 1979. Accepted May 11, 1979. The authors 
gratefully acknowledge the financbl support received from the National Science 
Foundation Grant No. ENG77-07854 and from the Industrial Participants in the 
Thermodynamics Research Laboratory. 

Literature Cited 

(1) Mixon, F. O., Gumowski, B., Carpenter, B. H., Ind. Eng. Chern. Fundarn., 
4, 455 (1965). 

Reactions with (Arylmethylene)cycloalkanones. 2.+ Synthesis of 
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thiarolo[ 3,2-a Ipyrimidin-3-one Derivatives of Probable 
Anticancer Activity 
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Cyclohepteno[ 1,2-d]pyrImidlne-2-thlones (11) were 
prepared by heating 
2,7-bis(aryimethylene)cycioheptanones with thlourea in 
ethanoilc potassium hydroxide. Compounds I1 reacted 
with chloroacetlc acld to yield the tltie compounds 111. 
The 2,iO-bls( arylmethylene) derivatives (VI)  were 
prepared. 

In part 1 ( 7 )  of this series 2,6-bis(arylmethylene)cyclo- 
hexanones were condensed with thiourea and then with 
chloroacetic acid to give (arylmethylene)thiazolo[2,3-b]- 
quinazolin-&one derivatives (A) ( 7). ;ulo 

H Ar 
A 

The Drevious seauence of reactions was amlied to the 
cycloheptanone sehes. When 2,7-bis(arylme~hylene)cyclo- 
heptanones were heated with thiourea in ethanolic potassium 
hydroxide, they yielded 4-aryl-9H-9-arylmethylene-l,2,3,4,5,- 
6,7,8-octahydrocyclohepteno [ 1,2-d] pyrimidine-2-thione (11) (cf. 
ref 2 and references cited therein). The cyclohepteno[ 1,2- 
dl pyrimidine-2-thiones (11) were reacted with chloroacetic acid, 

For part I ,  see ref 1. 
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Dokki. 

ArHc6cnAr I I I  
2-bromopropanoic acid, and 3-bromopropanoic acid in acetic 
acid-acetic anhydride, in the presence of anhydrous sodium 
acetate to give respectively 5-aryl-I O-(arylmethylene)-2,3,6,- 
7,8,9-hexahydro-5 H, 10 H-cyclohepteno [ 1,2-d] thiazolo [ 3,2- 
a ]  pyrimidin-3-ones (HI), their 2-methyl derivatives (IV), and 
6-aryl- 1 l-(arylmethylene)-2,3,6,7,8,9,1 O-heptahydro-4H,GH,- 
11 H-cyclohepteno[ 1,2-d]pyrimidino[2,l-b] 1,Sthiazin-hne (V). 

Ar 
I I I  

C HjCW&C O O H  
I I  a - 1  

V 

0021-956817911724-0377$01.0010 0 1979 American Chemical Society 



378 Journal of Chemical and Engineering Data, Vol. 24, No. 4, 1979 

The 5-aryl-2,10-bis(arylmethylene)-2,3,6,7,8,9-hexahydro- 
5H, 10H-cyclohepteno[ 1,2-d]thiazol0[3,2-a]pyrimidin-3-ones 
(VI) were prepared from I1 by the action of chloroacetic acid, Wyyt 

V I  

a,  Ar = C,H,; Ar' = C,H, 
b,  Ar = C,H,; Ar' = C,H,OCH,-p 
c, Ar = C, H, ; Ar' = C, H,CI-p 

e ,  AI = C,H,OCH,-p; AI' = C,H, 
f ,  AI = C,H,OCH,-p; Ar' = C,H,OCH,-p 
g, Ar = C,H,OCH,-p; AI' = C,H,Clp 
h, AI = C,H,OCH,-p; Ar' = C,H,O,CH,-3,4 
i, Ar = C,H,Cl-p; Ar' = C,H, 
j, Ar = C,H,Cl-p; Ar' = C,H,OCH,p 
k,  Ar = C,H,Cl-p; Ar' = C,H,Cl-p 
1, Ar = C,H,Cl-p; Ar' = C,H,O,CH,-3,4 
rn, Ar = C,H,O,CH,-3,4; Ar' = C,H, 
n, Ar = C,H,O,CH,-3,4; Ar' = C,H,OCH,-p 
0, AI = C,H,O,CH,-3,4; Ar' = C,H,Cl-p 
p, Ar = C,H,O,CH,-3,4; Ar' = C,H,O,CH,-3,4 

d, Ar=C,H, ;  A I ' = C , H , O , C H , - ~ , ~  

the aromatic aldehyde, and anhydrous sodium acetate in the 
presence of acetic acid-acetic anhydride. The following as- 
signments apply in structures I-V: a, Ar = C&; b, Ar = 
C6ti40CH3-p; c, Ar = C,H&H=CH; d, Ar = C6H4CI-p; e, Ar 

Experimental Section 

Bls( arylmethylene ) cycloheptanones (Ia-t). The bis- 
(arylmethylene)cycloheptanones are known in the literature (3, 
4).  

In this work, these arylmethylene derivatives were prepared 
in 70% yield as follows. 

A mixture of 6 g (0.05 mol) of cycloheptanone, 0.10 mol of 
the appropriate aromatic aldehyde, and 50 mL of MeOH was 
stirred and treated with 50 mL of 6% sodium methoxide during 
30 min, stirring was stopped, and the reaction mixture was 
refluxed for 1 h. Then the alcohol was evaporated, the residue 
was dissolved in ether and dried over anhydrous sodium sulfate, 
and then the ethereal solution was treated with petroleum ether 
(40-60 OC) to give pale yellow crystals: the melting points agreed 
with those in the literature. 

4 -Aryl- 9H - 9 -( arylmefhylene 1- 1,2,3,4,5,6,7,8 - ocfa - 
hydrocyc/ohepfeno[ 1,2-d]pyr/m/dlne-2-fhlone ( ZIa-f), A 
mixture of (0.04 mol) of 11, 3 g of thiourea, and 4 g of potassium 
hydroxide in 200 mL of ethanol was heated on a water bath for 
3 h, and then the ethanol was evaporated to half its volume and 
left overnight. The products were filtered off and washed with 
water. See Table I. 

Trlcycllc Heterocycles (111, I V ,  V ) .  A mixture of 5 g of 
compound 11, 3 g of chloroacetic acid, 2-bromopropanoic acid, 
or 3-bromopropanoic acid, and 6 g of fused sodium acetate in 
10 mL of acetic acid and 2 mL of acetic anhydride was refluxed 
for 2 h and left to cool. The solution was filtered from insoluble 
material and then poured gradually into cold water. The solid 
obtained was filtered off, washed with water, and crystallized 
from the proper solvent. See Table I. 

= C&@&H2-3,4; f, Ar = C&,NMe2-p. 

Table la 

yield, IR, cm" 
% (CO) comud m n  "C (solvent)b 

IIa 204 (E) 9 2  
IIb 194(A) 87 
IIC 245 (D) 78  
IId 220 (M) 8 2  
IIe 190 (n) 9 0  
IIf 181 (D) 82 
IIIa 180(D) 7 2  
IIIb 168(n)  7 0  
IIIC 183(M) 68  
IIId 168 (M) 75 
IIIe 176 (D) 8 2  
IIIf 152(M) 18 
IVa 156 (E) 6 5  
IVb 135 (n) 6 0  
IVC 143 (M) 85  
IVd 155(D) 80 
IVe 176 (M) 7 5  
Va l lO(A)  8 2  
vb 167 (E) 75 
v c  104 (D) 80 
Vd 156 (n) 85 
Ve 206 (E) 78  
VIa 192(D) 6 5  
VIb 155 (n) 72 
VIC 214 (A) 85 
VId 210(n)  67  
VIe 177 (n) 65 
VIf 155 (A) 6 8  
VI€! 195 (E) 65 
VIh 180 (D) 1 2  
VIi 180(E)  9 2  
VIj 202 (M) 9 0  
VIk 151 (D) 75 
VI1 210 (A) 85 
VIrn 230 (E) 80  
VIn 205 (D) 72 
VI0 199 (D) 8 2  
VIP 256 (n) 90 

a Satisfactory elemental analvses were found. 

1730 
1728 

1730 
1725 

1690 
1685 
1680 

1715 
1712 

Key: A =  
acetic acid, E = ethanol, M = methanol, D = dioxane, n = n-hexane. 

5 -Aryl-2,10 -bls ( arylmefhylene )-2,3,6,7,8,9 -hexa - 
hydro-5HI lOH-cyclohepfeno[ 1,2- d] fhlazolo[ 3,2-a]pyrimi- 
din-3-ones ( VZa-p). A mixture of 0.005 mol of 11, 1 g of 
chloroacetic acid, 2 g of fused sodium acetate, an equimolar 
amount of the appropriate aldehyde in 10 mL of acetic acid, and 
4 mL of acetic anhydride was refluxed for 2 h and left overnight. 
The yellow crystals were filtered off, washed with water, and 
crystallized from the proper solvent. See Table I. 

Anticancer Acflvlty. Compounds Ic,d, IIa,b,f, and IIIa,b,d,e,f 
showed anticancer activity and low toxicity. The results of these 
tests will be published elsewhere. 
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