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SYNTHESIS AND ANTIINFLAMMATORY ACTIVITY OF
4-ACYL-1,2-POLYMETHYLENEBENZENES

V. K. Daukshas, P. G. Gaidyalis, UDC 615.276:547.572]1.012.1.07
L. K. Labanauskas, L. F. Gumbaragite,
and G. A. Gasperavichene

Some acyl derivatives of coumaran, l,3-dibenzodioxolane, and their cyclic homologs dis-
plav antiinfiammatory ((AI) activity, and are of low toxicity {Z]. In order to examine the
relationships between chemical structure and AI, and to identify novel drugs, we have synthe-
sized and tested some carbocyclic (IIa, b, IIIa, b, and IVa-c) and alkyl (V, VI) analogs of
these compounds, which are either novel, or have not been tested for AI. :

CO-R
@Hﬁi:j::]/ CH3@}Q%~<:>rCO-R

Ic, I1a, b; I1Ia, b; IVa-c 7.z

[—IV:R=Me (), Et (II, V), CH,CH.Ph (I[l. VI, CH.CH,;NMe,
X HCL (1V). ’

[—IVir=1(a), 2(), 3(c).

Ketones (IIa, b), (V), and (VI) were obtained by the Friedel—Crafts acylation of in-
dane, tetralin, or butylbenzene with 3-phenylpropionyl. or propionyl chleride in the presence
of anhydrous AlCl,, and the aminoketone hydrochloride (IVc) by the Mannich condensation of
ketone (Ic) with dimethylamine hydrochloride and paraformaldehyde.

The properties of the novel compounds are shown in Tables 1 and 2. The structures of
the products were confirmed by UV, IR, and PMR spectroscopy. The UV absorptions of the
carbocyclic compounds (TIIa, b) were stronger and more bathochromically shifted than these
of the butyl analog (VI), the UV absorptions of the tetralin (IIIb) being strongest and
most shifted. The absorption for the carbonyl group in the IR spectra of (IIIa, b), (V),
and (VI) was in the same position (1688 cm-1!).

Compounds (Ic) [81, (IIa) [3}, (IIb) [5], (IVa) [4], and (IVb) [6] have been reported
previcusly, and the indane, tetralin, butylbenzene, and 3-phenylpropionic acid were commer-
cial materials.
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TABLE 1. Properties of (IIla, b), (IVe), (V), and (VI)

o R ~ /s [She
GCompound | Yield, % Bp, Cz/é"m’ Mp, °C UV spectrun %iusmpe IEmpirical formula
"D A gay» o | e V ¢=0, em”
Iila 70 198—200/1 51—2 209 | 4,39 1688 Ci5H 10
257 4,08
288 shoulder
lib 75 207—9/1 63—4 212 4.46 1683 CireH20
258 4,19
288 shoulder
lve 66 - 1589 211 423 1672 CysHo NOHCH
216 shoulder
261 4,10
288 shoulder
\Y 82 286--8/750 — 252 417 1688 CiaH 0
1.0158
Vi 46 180-~2/1 - 208 4,38 1688 CiollsnO
1,5570 253 4,06

TABLE 2. PMR Spectral Data (6, ppm) for (IIla, b), (IVc), (V), and (VI)

Com- Arll
¥ . i ) CHaAr P THLCO NCHLCHLCO
pound CHLCHUN ((,Hn,.‘ CHAr CH.PH CHLCO NCH A T l — l PRTICET
a - 2,05 ¢ 2.52t2 305 tP 5,05 tb 692 795 m 755 775 m
(b P08 100 m 255--2480m 2,48 tb &Uztb T8 S 7454d€ 748 758 M
1ved 2,888 1.42- 192 m 258--3,02 M - 3558 - 7.154¢ 763787 m
v 091t 1201810 2,58 t8 28292 - 7.03dC (211, 7.73dC (311
l,tha b
Vi 091t 108~ 1.72m 2.45t2 295 tb 30t 708 s 605d% (2.1, 7.71d% (3-1h
aj—7 Hz.
bj—4 5 Hz.
¢ Jj=0 Hz.

d pissolved in deuteromethanol.

EXPERIMENTAL (CHEMISTRY)

UV spectra were cobtained on a Specord M 40 (Germany) in ethanol, and IR spectra on a
Specord M 80 (Germany) in Vaseline mull. PMR spectra were recorded on a Tesla BS-487C
(Czech SSR) (80 MHz) in CCl,, internal standard TMS.

The yields of the novel compounds are shown in Tables 1 and 2. Their elemental analy-
ses were in agreement with the calculated values.

1,2-Polymethylene-4-(3-phenylpropyl)benzenes (IIIa, b) and l-butyl-4-propionylbenzene
LY)' To a mixture of 50 ml of dry dichleromethane, 50 mmole of indane, tetralin, or butyl-
benzene, and 60 mmole of propionyl chloride or 3-phenylpropionyl chloride was added at 5°C
over 0.5 h 8.0 g (60 mmole) of anhydrous AlCl,, and the mixture stirred for 3 h at 20°C.
It was then poured on to ice, acidified with HC1l, extracted with dichloromethane, the extract
washed with water and sodium carbonate sclution, dried, the solvent removed, and the residue

distilled in vacuo and recrystallized from ethanol.

4-(3-Dimethylaminopropionyl)-1,2-pentamethylenebenzene Hydrochloride (IVc). A mixture
of 20 ml of ethanol, 9.4 g (50 mmole) of the ketone (Ic), 4.5 g (55 mmole) of dimethylamine
hydrochloride, 4.5 g (150 mmole) of paraformaldehyde, and two drops of conc. HCl was boiled
for 8 h. The ethanol was then removed under reduced pressure, and the residue recrystallized
from a 1:1 mixture of acetone and 2-propanol.

1-Butyl-4-(3-phenylpropionyl)benzene (VI), In a mixture of 50 ml of dry dichloromethane,
48.3 g (360 mmole) of butylbenzene, and 4.8 g (36 mmole) of anhydrous AlCl, was added at 10°C
over 0.5 h 6.1 g (36 mmole) of 3-phenylpropionyl chloride. The mixture was stirred for 4 h
at 20°C, and the ketone (VI) isolated as for (V).
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TABLE 3. Acute Toxication of AI of (IVa-c)
and (V) by the Subcutaneous Route

Mean percentage sup-
ose, | pression of inflamma-
IDs,, mg/kg | "ipl tion (compared to control)

carrageen-| bentonite
in

Compound

IVa 519 (415—727) 50
IVp 210 (171—273) 50
Ve L 50
VE* LF 50
Lysine
acetyl-
salicy- )
1000 (890~ 1130} 50 18.4 8.6
late 150 374 9.8

XN

PO~
B

Acetyl
sali-
cyclic . s
acid™® 1000 (743 - 1382) 200 98,1 6.5
Ibu- e
profen®™ 800 (647 -936) 80 30.8 92,0
Notes. One asterisk denotes no measurement in
view of low AI, while two asterisks denote oral
administration. Confidence limits for p < 0.05
given in brackets.

EXPERIMENTAL (PHARMACOLOGICAL)

Ketones (Ila, b), (IIla, b), (V), and (VI), being insoluble in water, were given orally
as suspensions in 1% carboxymethylcellulose solution with the addition of Tween-80, while
the aminoketone hydrochlorides (IVa-c) were administered subcutaneously as the 1% aqueous
solutions. Mongrel white mice weighing 18-25 g and white rats weighing 150-230 g of both
sexes were used.

The acute toxicities in mice were determined by a modification of the method of Lichfield
and Wilcoxon [1]. ATl was evaluated using carrageenin and bentonite model edemas of the rat
paw. Table 3 shows the mean arithmetical values for the percentage reduction in edema as
compared with the controls, measured 1, 2, 3, and 5 h following introduction of the test com-
pound.

The aminoketone hydrochloride (IVa) was found to possess high AI, being as active in
this respect as its heterocyclic analogs (the corresponding coumaran and 1,3-benzoidoxolanes}),
while being less toxic [2]. Increasing the number of methylene groups in the ring in amino-
ketone (IVa) reduced its AI (aminoketones IVb, c), while replacement of the dimethylamino-
group in aminoketones (IVa, b) by hydrogen or the phenyl group gave (IIa, b) and (IIIa, b),
which were devoid of AI. The acylic analogs of these ketones were either of low activity
(V), or inactive (VI).
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