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SYNTHESIS OF 1,3-BIS-(p-ALKOXYBENZOYL)-I-BIS-(2-CHLOROETHYL)AMINOMETHYLBUT- 

3-ENE RYDROCRLORIDES AND AN EXAMINATION OF THEIR ANTITUMORAND ANTIBACTERIAL 

ACTIVITY 

L. M. Petrosyan, G. A. Gevorgyan, 
R. T. Grigoryan, K. G. Samvelyan, 
A. A. Chachoyan, E. V. Kazaryan, 
Yu. Z. Ter-Zakharyan, B. T. Garibdzhanyan, 
and O. L. Mndzhoyan 

UDC 615.277.3.015.2:615.281]:547.422].012.1 

It has previously been shown [2] that the formation of amlnomethylation products of 
1,5-diphenyl-l,5-pentanedione is m~rkedly affected both by the nature of the amine used, and 
the medium, It has been established by IR, PMR, and mass spectrometry that the reaction 
products can be either monoaminomethyl compounds, bisaminomethyl compounds, substituted acryl- 
ophenones, or mixtures thereof. 

We here describe the aminomethylation o f 1,5-bis-(p-alkoxyphenyl) -i, 5-pentanediones (!) 
with bis-(2-chloroethyl)amlne hydrochloride and paraformaldehyde in dioxane solution. It is 
shown that the reaction products are the substituted acrylophenones (II-IX). 

p .RCeH4C--(CH,)~--CCsH~R-p q- 2CH,O ib2HN(CH-,CH,CI),. 
II U l~Cl O O 

I 
.---+ p-RCsH~C--CH--CH2--C ~CCeH~R-p 

II I II II 
O ] CH~ O 

CHs--N(CH~CH~CI) ~. HC! 
I I ~ I X  

I~=H (II), CH30 (III), CsHsO (IV), CsH~O (V), C~HgO(VI), iso-C~H~O(VIl), 
C ~HnO (VII I), i~o,- ' .sHnO (I X) 

A. L. Mndzhoyan Institute of Fine Organic Chemistry, Academy of Sciences of the Armenian 
SSR, Erevan. Translated from Khimiko-farmatsevticheskii Zhurnal, Vol. 19, No. 7, pp. 800- 
804, July, 1985. Original article submitted July 24, 1984. 
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TABLE 2 ,  Toxicities a n d  Antitumor Activity of 1,3-Bis-(p- 
alkoxylbenzoyl)-1-bls-(2-chloroethyl)amlnomethylbut-3-ene Hy- 
drochlorides (XI-~X) 

ToXicity t o  
mice,  mglkg 

i ,oo 
II 

llI 

IV 

V 

VI 

VII 

VI I I  

IX 

400 250 

1500 lOOO 

1000 800 

400 300 

150 75 

150 80 

1100 800 

]100 800 

% Inhibition of tumor growth 

x 

20=8 

[00>:8 

45",," 8 

'~0• 

7.5~<8 

7.5>:8 

50><8 

55'>< 8 

71 
(~>0,99) 

37,5 
(=<0~)95) 

I0,<o75) I 
(o~>0,95} 

56 
(r 

43,5 
(=<0,95) 

0 

w 

82 
(r 

97,5 
( = :~0 ,99 )  

(=.~o,95) 

(=>0,99) 
o 

51,5 
(=<o,95) 

(r 

(=<0,95) 

x == 

25X6 

150X6 

35• 

15X6 

15• 

100• 

100• 

66,5 
(r 
(r 

61 
(=~0,95) 
(r 

33 
(r 

66,5 
(=>0,98) 

42 
(ffi>o,98) 

t 

55,5 
(~>o,95) 

55,5 
I~>0,95) 

44 
[=>0~95) 

I=<o,95) 

61 
:~>0,95) 

Note. u is the free term in the regression equation. 

Compounds (II-IX) are colorless, crystalline solids with sharp melting points. Their 
IR spectra show absorption for the C=O group at 1680-1670 cm -~ and for C=CHa at 1640 cm -~. 
The fragmentation diagrams of the compounds (If-IX), obtained by mass spectrometry show that 
all the fragments formed under electron impact are consistent with the formulae given (Table 
i). The antitumor and antibacterial activities of the compounds have been studied. The re- 
sults showed that their toxicities vary widely (Table 2). The LD,oo for (II) is 400 mg/kg, 
and its propoxy-derivative (V) is of similar toxicity. Replacement of a hydrogen atom in the 
benzene ring of (II) by methoxy, ethoxy, or isopentyl reduces the toxicity (cf. (III), (IV), 
(VIII), and (IX) with (II)), whereas when t h e s e  compounds contain butoxy or isobutoxy sub- 
stituents the toxicity is considerably increased (cf. (Vl) and (VII) with (II)). 

�9 CH G- ~ ~ R  C-CH-CH z- - R 

. J  o ~t~ C-zO --  ' - ' , i  z _ 
�9 +" J~r Gi-[.zo.)~. b .N~. ~''~ a 

h . C~O ~=~ 6 ' ' . b ~  

~/',)-o-~-c~-o-c~ / ~ - , c . .  _ . . . . . . .  \ -~, + . 
" = '  6 6,~ r o c.~.(a',.~.~o;z"~ cnz=-(o.~_c~]h 

k ~o c=o 
m 

j N=CHCHzCI 
O 

I 

It has been found that most of the test compounds possess high antitumor activity. 
Compounds (II) and (V) inhibit the growth of sarcoma 45 by 67-71%, and the other compounds 
are either weakly active against this strain (Ill, IV, VII) or are completely inactive. The 
growth of the Walker carcinoma is strongly inhibited by (II), (III), and (V), their activity 
against this strain reaching 82-97.5% inhibition without observable toxic effects on the 
body. Activity against sarcoma 180 was displayed only by (II), (IV), and (VII),which inhi- 
bited the growth of this tumor by 61-66.5% and also showed no toxic effects in the experimen- 
tal animals. Againstsarcoma 37, the test compounds for the most part showed low activity, 
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TABLE 3. 

Compound 

II 
III 

�9 : ! :r  
V 
VI 

VII 
VIII 

I~X 

Compound 

II 

IIl 

IV 

V 

VI 

VII 

VIII 

IX 

Properties of 

p-RC6H4C--CH--CHs-~-- C CsH4R- p (II--IX) 
II I II ]{ .HCI ' 
0 CH~ CH s 0 

[ 
N (CH~CH~CI)s 

~ i e ld ,  

46,3 
62,1 
48,8 
46,3 
53,5 
30,1 
20,5 
22,0 

I1~ ~ 

206--8 
236--7 
238--40 
217--18 
193--5 
213--I5 
209--10 
220--21 

Rf 

0,82 
0,77 
0,79 
0,91 
0,93 
0,92 
0,92 
0 "93 

J C 

61,35 
58,01 
58,82 
61,81 
61,78 
61,40 
62,14 
62,92 

Found, % 

H N 

5,30 3,22 
6,36 2,86 
6,45 2,76 
6,21 3,28 
6,80 2,84 
7,40 2,92 
7,'50 2,50 
7,20 2,76 

Empirical formula 

C2aH26N02CI3 

C25H3oN04C13 

C~THatN04CI3 

C~aHasNO~CIs 

CalH4sNO~Cla 

CalH42NO4CI3 

CatH4~NO4Cla 

CaaH46NO4Cla 

60,82 

58,74 

59,50 

61,02 

62,20 

62,20 

63,10 

63,0 

H 

5,76 

5,82 

6,31 

6,71 

7,05 

7,05 

7,41 

7,41 

Calc., % 

3,08 

2,72 

2,58 

2,46 

2,34 

2,34 

2,24 

2,24 

CI 

23,40 

20,67 

19,64 

19,88 

17,70 

17,70 

17,00 

17,00 

CI 

22,90 
21,35 
20,38 
20,00 
18,00 
17,70 
17,60 
17,00 

' I IR Spectrum, 
I cm I 

1670 
1630 
1670 
1640 
1670 
1640 
1680 
1630 

, 1675 
1640 
1670 
1630 
1670 
1635 
1670 
1630 

except for (VII), which contains an isobutoxy-group (T% = 61). None of these acrylophenones 
showed any antitumor activity against Ehrlich's ascitic carcinoma. 

In summary, it is concluded that of the substituted acrylophenone hydrochlorides ex- 
amined, the most active is the compound (II) (l,3-bisbenzoyl-l-bis-(2-chloroethyl)aminomethyl- 
but-3-ene hydrochloride), which is unsubstituted in the benzene ring. 

Examination of the antibacterial activity showed that following administration of the 
test compounds (II) and (V-IX), the animals died at the same time as the controls (untreated). 
Compounds (III) and (IV) extended the lifespan in comparison with the untreated animals by 
10-15%, whereas norsulfazol increased it by 50-70%, i.e., none of the test compounds were 
active under these conditions. 

The observation of antiCumor activity in this series of novel acrylophenone derivatives 
encourages further study of this type of compound as potential antitumor drugs. 

EXPERIMENTAL (BIOLOGY) 

The antiblastic activity of compounds (ll-lX) was assessed by standard methods [i]. 

The toxicities of the compounds were determined in mongrel white mice of both sexes and 
body weight 18-21 g, by a single intraperitoneal adminiss Antitumor activity was de- 
termined in mongrel white rats with sarcoma 45, and Walker's carcinoma (dose 1/20 of the 
LD,oo, eight daily doses) and in mice with sarcomas 180 and 37, and Ehrlich's ascitic carcl- 
noma (dose i/i0 of the LD,oo, six daily doses). 

The therapeutic effect was assessed from the extension of the lifespan of mice with 
ascitic tumors, and the percentage inhibition of the growth of solid tumors, calculated the 
day following termination of treatment. 
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The compounds were insoluble in water, and for this reason they were administered 
intraperitoneally to the animals as suspensions in 0.5% carboxymethylcellulose solutlon. 

The antibacterial effects of (II-IX~ were examined in comparison with norsulfazol on 
model generalized staphylococcal infection in white mice [i]. Znfectlon was carried out by 
intraperitoneal administration of a single lethal dose of a ataphlococcal culture(400 
million mlcrobial cells) admixed with nutrient agar. The staphylococcal culture (400 Smith 
and 4-0 strains. The compounds were administered internally in a single dose in half the 
maximum tolerated dose, simultaneously with infection. 

The experiments were carried out with 195 rats and 320 mice, and the results were eval- 
uated statistically by the Student-Fisher method. 

EXPERIMENTAL (CHEMISTRY) 

IR spectra were obtained on a UR-20 spectrometer (West Germany), in vaseline oil, and 
mass spectra on an MX-1320 with direct introduction of the sample into the ionization zonej 
ionizing ion energy 30 eV, at its melting point. 

TLC wascarrled out on bound layers of sillca gel and gypsum, with the mobile phase 
n-butanol--ethyl acetate--acetic acld-water (2:5:1:3). Developer, iodine vapor. 

The starting diketones (I) were obtained by the Friedel-Crafts condensation of glutar- 
oyl chloride with alkoxybenzenes in the presence of AICls in CCI~ solutlon [3]. 

~3-Bis-(p-a~k~xybenz~)-~-B~s(2-ch~r~ethy~)amin~methy~but-3-eneH~dr~h~rides 
(II-IX), A mixture of 0.1 mole of the diketone (I), 1.9 g (0.3 mole) of paraformaldehyde, 
37.5 g (0.21 mole) of bis-(2-chloroethyl)amine hydrochloride, and 2 ml of concentrated hy- 
drochloric acid in 100 ml of dloxane was heated to 85-95~ All the components dlssolved, 
and the products (If-IX) separated. Heating was continued for 1 h, and the mixture was then 
cooled to room temperature, and the solid was filtered off and recrystallized first from 
acetone, then from ethanol. The constants are given in Table 3. 
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