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Abstract [] Several 4-cyano-1-benzofuranyl-1-butanone derivatives were synthesized and screened
for potential antiinflammatory and analgesic activities. The effect of structural variation of these mole-
cules on biological activities was systematically examined. Among these compounds V,, V. and VI,
were found to demonstrate a significant antiinflammatory effect. Compounds VI, Vg, 14, I and VI,

were also significantly effective as analgesic ones.
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Benzofuran derivatives are known to possess
coronary vasodilator properties”. Some derivatives
are used in formulations of medicaments for thera-
py of cerebral arteriopathies?. Moreover some ben-
zofuran derivatives show antibacterial activity as
well as antiparasitic properties®®. We have tried to
find a novel type of analgesic agents having a po-
tent antiinflammatory activity.

This paper deals with the synthesis of several
derivatives of the chalcones I,., and the result of
their primary pharmacological evaluation.

Chemistry

Michael addition of benzofuran chalcones with
some active methylene compounds having a cyano
group has been investigated. The chalcones I,,_fs’s)
when reacted with «-cyano-acetophenone (II) in
the presence of piperidine yielded the target com-
pounds V..

The 'H NMR spectrum of compound V; reveal-
ed signals at ¢ 8.52 (1H, pyridine H-2,s), & 8.4
(1H, pyridine H-6,d), & 7.7-7.4 (5H, aromatic
H,m), & 7.4 (1H, furan H-2,d,J=2.1 Hz), & 7.2
(IH,C-H,s), & 7-7.2 (1H, pyridine H-5,m), &
6.85 (1H, furan H-3,d,J=2.1 Hz), ¢ 6.65 (1H,
pyridine H-4,d), ¢5.29 (1H, butanone H-4,d), ¢
4.6-4.85 (1H, butanone H-3,m), ¢ 4.3 (2H, butan-
one H-2,d), ¢ 4.2 3H,0CH,,s).

The Michael adduct VI,formed by reacting thio-
cyanoacetamide (IIT) with compound I, showed the
following signals in its 'H NMR spectrum: 0
8.9-8.65 (3H,pyridine H-6,H-5 and H-2,m), & 7.7
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(1H, furan H-2,d), & 7.0-7.3 (2H,pyridine H-4 and
benzene H-7, m), ¢ 6.8 (1H,furan H-3,d), &
4.2-3.3 (TH, OCH;, 4 butanone protons, m).

The structure of the adducts VII,., produced
from the reaction of the chalcones 1, with 1,1,3
-tricyano-2-aminopropene (IV) was confirmed by
the 'H NMR spectrum of VII, which showed the
signals & 8.6 (1H, anisyl H-2,s), & 8.05 (1H, anisyl

H-6,d), & 7.6 (1H,furan H-2,d), ¢ 7.3-7.5 (1H,
Table I. Infra red peaks of compounds V, g, Vi s, Vi,
(em1)
Compound OH CN 9'C6H5 g-CHz C=N
[0}
Vo 3700-3400 2200 1690 1630 1620
Vp 3600 2200 1700 1630 1620
Ve 3600 2200 1700 1630 1620
OH + NH, CN g—CHz C=S8
VI, 3600-3300 2200 1630 1070
VI 3600-3300 2200 1630 1070
Vi 3600-3300 2210 1625 1070
OH + NHz CN (I:I-CHZ
VII, 3600-3400 2220 1620
VII, 3600-3400 2200 1620
VI, 3600-3400 2220 1620
VI, 3600-3300 2200 1620
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Table II. Michael adducts Va-f, Vla-f and VIIa-f

Elemental analysis %

Comp Solv. of M.P. Yield Formula Calcd. Found
Cryst. %o C H N S C H N S

V, Methanol 220 80 CHy;3NOg 71.64 4.90 2.99 71.60 4.87 3.01

Vy Pet-ether* 90 85  CyxHyNOs 73.80 4.78 3.19 7372 4.69 3.05

\A Ether 124 90 Cy9HsNO7 69.74  5.01 2.81 69.63 5.00 2.78

Va Benzene 118 85 Ca3H23NOg 71.64 4.90 2.99 71.50 4.85 2.81

V. Dil. Acetic 80 90 CyyHpN,Os  68.94  4.68 5.96 68.89 4.72 6.02

Vr Chloroform 126 85 CaHypN;Os 7091  4.55 6.36 70.85 4.61 6.21

Vi, Benzene 220 80 CpHyNOsS 62.26 4.72 660 7.55 6230 4.68 6.54 7.42

VI, Chloroform- 238 90 Cy;HigN,O4S 63.96 4.57 7.11  8.12 64.01 4.46 7.23 8.0
Pet-ether*

Vi, Benzene 220 90 CpHpN,06S 60.79  4.85 6.17 7.05 6098 4.72 6.23 7.02

Viy Benzene 166 95  CpHpoN2OsS  62.26  4.72 6.61 7.55 6230 4.81 6.54 17.49

VI, Benzene 183 90 CyHigN3OsS 59.29  4.47 9.88 7.53 5934 438 10.04 7.39

VI Chloroform-  above 95 CyH;7N3;04S 60.76 4.30 10.63 8.10 60.71 4.25 10.28 8.05
Pet-ether* 270

VIl, Ether 80 95 CysHyNLO; 65.79 439 12.28 65.88 4.4 12.02

Vi, Chloroform 155 90 CyH;gNsOs 67.61 423  13.15 67.51 4.14  12.09

Vil Benzene 190 95 CpHpN4sOs 6420 4.53  11.52 64.16 4.83 1145

VIl;  Abs. methanol 104 90 CpsHpN4Os  65.79 4.39  12.28 65.74 4.65 12.32

Vil Toluene 195 95 CuHpNsOs  63.02 4.16 15.32 62.95 4.23 15.27

VIl Dil. Acetic 166 90 CxnHpNsOs  64.64 399 16.39 64.59 4.04 16.46

* Petroleum ether 60-80°

OCH3O

anisyl H-5,m), ¢ 7.0 (1H,anisyl H-4,d), ¢ 6.8 c CH,-CH- R2

(1H,furan H-3,d), ¢ 4.3-4.8 (2H,two methine
H,m) ¢ 4.6 (2H,-CH,,d), ¢ 4.2, 3.9, 3.8 (9H,

CH
OH CN “C-CgH;
30CH,,s), &1.2-1.6 (2H,NH,,broad peak). 0

Various analytical data are shown in Table I and Var
1I.
OCH;0 ,

, 3 2 -CH-R

Biology T < IggHz-%HNl;Iz { C CH; lCIgI
Fig. 1 shows the antiinflammatory effect of H 1S o H CN ¢=S
compounds V,, V., VI, I, III and phenylbuta- Iy ' R! NH,
zone (in a decreasing order of activity). The starting ’O%;I& Vies
compounds I, and III showed no significant v ‘Nl
antiinflammatory effect except I, and I,. On the @o OCH; Q 5
other hand, the introduction of w-cyanoaceto- CCHy-CH-R
’ P CH CN

phenone group to the inactive compounds I, and I, E(; OH CN c=C
produced active antiinflammatory compounds, e. 8. R! CN
V. and V.. It is of interest to note that compounds Vil s NH,
V,and V, have a O(;H;, group gt the p-p951t19n in IV, VL, VIl a, R!=OCH; R2 = CgHs
the benzofuran moiety (khellinone derivatives). b, Rl =H R? = C¢Hs
This is in agreement with the findings of Fauran ef ¢, R! = OCH, R? = CH;-OCHa,,
al.>'” who found that some 6-aminoalkoxy-5-cin- d, R'=H R2 = CgH4-OCH3,
namoyl-4,7-dimethoxybenzofuran (khellinone deri- e, Rl = OCH; R2=C;H,N,

vatives) possess antiinflammatory and analgesic ac- f,R!'=H R? = CsHuN,,
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Fig. 1. Antiinflammatory effect of 500 and 100 mg/kg

b. wt. benzofuran derivatives and phenylbuta-
zon.

tivities. Moreover, the introduction of thiocyano-
acetamide group to the khellinone derivative I, in-
creased the activity of VI,.

Table III showed the significant activity of the
compounds as analgesics in decreasing order (VI,,
Vi 14, I, and VII). It was also observed that the in-
troduction of the thiocyanoacetamide and -
cyanoacetophenone groups in the case of VI, and
V,, respectively, increased the analgesic activity of
I,and L,

Table III. The analgesic activity of compounds VIl Vg,
VI, 1;,1s and paracetamol 500 mg/ kg. B. wt

Mean reaction time
in seconds + S.E.

T Time Compounds
(min)
P. VI, V, VI, 1y 14 Parace-
glycol tamol
(4] 13.2 11.5 11.66 14.5 11 12.2512.1
093 0.64 1.25 1.32 04 0.75 1.35

10 11.2 11.64 21.6* 23.75* 9.0 10.7524.31*
0.67 085 25 062 0.7 1.2 1.2
20 14.2  9.75 21.25%23.25* 32.5*% 24.0%26.07*
061 1.02 17 1.1 1.4 0.7 3.1
30 12.0 14.75 20.75*23.5* 28.7* 20.7528.35**
0.57 1.25 1.21 144 23 047 2.1
45 9.1 12.75%*19.5 23.25* 21.5* 13.5%28.0*
0.87 048 0.65 1.35 0.64 0.64 1.3
60 9.8 15.75* 18.5* 23.75* 15.0**13.5%22.6*
0.77 0.85 0.69 1.1 1.4 0.61 0.5
120 9.0 13.25**17.0* 21.0* 10.0 10.5 21.4*
05 1.1 1.06 1.08 095 04 1.8

* Significantly different from normal control (p value at
< 0.01) ** Significantly different from normal control
(p value at < 0.05)

In conclusion the khellinone adducts (V,, V.and
VI,) showed more pronounced antiinflammatory
effect while the activity of the visnaginone adducts
was totally abolished.

Moreover, it has been observed that the adducts
V. VI, possess both antiinflammatory and anal-
gesic activities.

EXPERIMENTAL SECTION

All m.p.’s are uncorrected. The IR spectra were
recorded (KBr) on a Pye Unicam sp-1000 spectro-
photometer. '"H NMR were obtained in a Varian
EM-390 90 MHz NMR spectrometer with Si Me, as
internal standard. Elemental analysis were done by
the microanalytical laboratory at National Re-
search Center, Dokki-Cairo.

General Synthetic Procedure

0.01 Mol of the chalcone was dissolved in 20 m/
abs. ethano! and 0.01 mol of the active methylene
cyano compound was added then 2 drops of piperi-
dine. The reaction mixture was refluxed for 5
hours. The solvent mixture was evaporated under
vacuum and the solid so obtained was crystallized
from the appropriate solvent (¢f. Table II). All the
Michael adducts are coloured compounds ranging
from yellow to brown.

Anti-inflammatory activity

The antiinflammatory effect of 1,5, III, V,, V,
Vs V1, VI, and VI, was evaluated using the
method described by Winter er al.'V. Rats were
divided into groups of 6-8 animais. The tested com-
pounds were dissolved in 50% propylene glycol and
were orally given 500 mg/ kg B. Wt. to each group
of rats. Phenylbutazone was given to another group
while the control group was treated with propylene
glycol. After 60 min. of administration rats were in-
jected with 0.05 m/. of 1% solution of carageenen
into the planter tissue of the hind pow. The volume
of the injected pow was measured immediately after
carageenen injection and 3 hrs. later the percentage
of oedema increase was calculated.

Analgesic activity

The analgesic activity testing was investigated
for all the tested compounds using the method
described by Janssen ef al.'?. The reaction time was
taken as the interval from the instant the mouse
reaches the hot plate until it licks its feet or jumps
out of the cylinder. Mice were divided into groups
of 6-8 animals. The tested compounds (dissolved in
50% propylene glycol) and paracetamol were orally
administered to groups of mice in doses of 500
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mg/kg B. Wt. A separate group of animals was
given 50% propylene glycol and used as control.
The reaction time of each group was taken at 10,
20, 30, 40, 60 and 120 min. after administration of
the tested materials.
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