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The bynthesis of a large number of diversely substituted p-alkyloxycinnamohydrosamic acid.5 is described, 
and their pharmacologic evaluation is reported. Some of these hydroxamic acids are shown to possess ant'i- 
inflammatory and analgetic activity, though to a lower degree than the corresponding p-aIk;\-los!-pheii!lacethy- 
drosamic acids, and several of them manifest,ed good antispasmodic act,ivity in ditro. 

In  the co1irt.e of our research on new nonsteroid 
antiinflammatory and analgetic agents, we showed the 
intererting activity of certain substituted arylacethy- 
drosnniic acid< ;?--.I one of them, p-butoxyphenyl- 
acethydrosaniic acid15 has since been found useful for 
the chemotherapy of rheumatoid diseases. I n  order to 
invectigute further the relationship between molecular 
structure arid antiinflammatory and analgetic activity, 
me undertook the study of substituted cinnamohy- 
droxnmie acid.. 

So far, onl>- the nonsubstituted cinnamohydroxamic 
acid it>elfh ha. beeu investigated pharmacologically8 
and n-a. found to possess CNS tranquillizing proper- 
ties: a n  i-o-tere of this acid, i . e . ,  @-3-pyridylacrylic acid, 
had alw been investigated by one of us9 and found to 
eshibit peripheral vasodilatatory and analeptic prop- 
ertie-. 

A. Chemistry.-The synthesis of compound I was 
effected according to the scheme below: R!oeCHo RCH.CO(2.H * 

I 

Where Rr, H ,  = H, the starting material was p- 
hydroxybenzaldehyde (1-7, 36). Where R3 = H and 
R? = F, C'l, Br, CH3 (8-13, 23-29), the starting ma- 
terial waa o-fluorophenol, o-chlorophenol, o-bromo- 

phenol, and o-cresol, which were alkylated by means of 
t'he appropriat'e alkyl halide. The corresponding 
aldehydes were then obtained either by chloromethyla- 
tion followed by a Soninielet reaction, or directly by a 
Rieche reaction'O (formylation by dichloromethyl 
butyl ether in the presence of TiClJ. Where RS = 
CH30 and CzH50 (14-22, 31, 32, 35), vanillin and 3- 
ethoxy-4-hydroxybenzaldehyde were the start'ing ma- 
terials. For 30-32, ethyl propionate was used in 
Claisen condensations with the appropriately sub- 
stituted benzaldehyde: 33, 34 n-ere obtained starting 
from isovanillin. Table I lists the cinnamohydroxamic 
acids thus synthesized. 

Experimental Section 
Pharmacology.-As the product.: are insoluble in HZO, t,hey 

were administered orally in a mucilage uf IC; tragacanth gum. 
Antiinflammatory Properties.-For the two tests, 3 dose levels 

of each compound are studied. -1ctivity \\-as established using 
a t  least 25 male rat's per duie. 

Carrageenin-induced abscess test was performed according 
to the technique of Benitz and Hall.ll 

Cotton Pellet Granuloma Test.-Ke used a modified hleier 
test,12 the treatment by antiphlogistic agents starting 3 days 
after insertion of the pellets. Thi. procedure permits an assess- 
ment of t,he antiphlogistic pot elivy in  chronic inflammatory 
processes and gives more precise information on the activity on 
tissular reaction of the test,ed compoiind. 

Analgetic Activities.-Two methudb were iised to measure the 
analgetic activities. Five dose levels uf each compound were 
studied in groups of 10 male animals. 

Pain Induced by Chemical Stimulus.-The Siegmund testI3 
was modified following the recommeiidations of Hendershot and 
ForsaithI4 and GrimshaP; and D'..lrcy.lj . k O H  (75 mglkg) 
was used instead of phenylbeiizoqninone. 

Pain induced by pressure on the inflamed paw of the Wistar 
rat16 was obtained by means of a ne\Y type of apparatus (Ugo 
Basile, Rlilano, Italy) which gives the response in grams instead 
of millimeters. 

Antipyretic Activity.-Fever wa.j induced in rabbits by intra- 
venous injection of antigonococcal vaccine (twice wit,h lo8 

(1) T o  whom correrpondcnce should be addressed. 
( 2 )  S .  P. Buo-Ho!. G .  Lambelin. C. Gillet, C. Lepoivre, J. Thiriaux, and 

( 8 )  X. P. Buu-Ho!. C .  Gillet, &I. Gautier, J. Thiriaux, G .  Lambelin, 

(4) G. Lambelin. S .  P. Buu-Hol, H. Brouilhet, h l .  Gautier, C. Gillet, 

( 5 )  DroxarylB). 
( 6 )  G.  G. Gross and .\I. H. Zenk, Z .  LYaturforsch., 2lb, 683 (1966). 
17) ,J. Thiele and R .  H. Pickard, Ann. C h e m . ,  309, 189 (1899). 
( 8 )  AI. Shapero and C. Wilson. Brit. J .  P h a r m a c d . ,  26, 81 (1966). 
(9) S .  P. Buu-Hof. P. Jacquipnon, and F. Perin. A r z ~ e i m i i l e l - F o r s r h . ,  

G .  .\lees. S a t u r e .  211, 7 5 2  (1966). 

and G. 3Ieeu. Chzm. T h e r u p . .  2, 39 (1967). 

J. Koha. and J. Thiriaur.  .4rrneimilte~-Forsch., 18, 1404 (1968). 

14, 1248 (1964). 

(10) A.  Rieche. H. Gross. and E. Hoft. Chem. Ber., 93, 83 (1960). 
(11) K.  F. Benitz and L. h l .  Hall, .4rch. In t .  Pharmacodyn. ,  Ther. ,  

(12) R.  Meier, W. Schuler. and P. Desaullea, Experie?zlia., 6, 469 (1950). 
(13) E. Siegmund, R.  Cadmier, and G. LV, Proc. SOC. E z p .  Bid.  M e d . ,  

95, 729 (1957). 
(14) L. C. Hendershot and J. Forsaith. J .  P h n ~ m u c o l .  E x p .  Ther. ,  125, 

237 (1969). 
(15) J. J. Grimshaw and P. F. D 'hrcy  in "Quantitative hlethods in 

Pharmacology" De Jonge, Ed., Sortl i  Holland Puhlishing Co., Amsterdam. 
1961, p 248. 

(16) 0. Randall and J .  J .  Belitto, .+wit, I , , t .  P h a r m n c o d y n .  Ther. ,  111, 
409 (1937). 

144, 185 (1963). 





March 19i0 A s T I I N F L A ~ ~ ~ \ I S T O R Y  CINSS3IOHYDROXBMIC ACIDS 213 

TABLE I1 
Antiinflammatory _-_-_ Antispasmodic Act.‘----- 7 

Compd LDm, mg/kg mouse per  osQ Act? Hist AoCh BaCh 

1 2000 (1304-2660) 0 >14 > 14 >14 
2 1700 (1164-2482) 0 > 14 >14 >14 
3 1670 (1347-2071) 0 14 >14 >14 
4 1620 (1246-2106) 0 14 >14 3 . 5  
a 0 >14 >14 >14 
6 271 0 (2 134-3442 ) 0 14 >14 

0 14 >14 14 
8 0 14 >14 
9 1330 i 108.5-2 1.57 ) + 

10 1740 (1349-2245) 0 7 14 14 
11 0 
12 0 > 14 >14 > 14 
13 2.580 (1665-3999) 0 >14 >14 > 14 
14 810 (675-972) + + d  

1 -5 1600 (1103-2320) + + d  14 >14 
16 1380 (1160-1642) 0 7 >14 14 
17 *4000 0 7 14 
18 1700 (1371-2108) 0 7 >14 
1 9 830 (365-1220) ++ >14 14 
20 1980 11323-2374) 0 1 . 4  1 .4  >14 
21 1630 (1313-2021) + 1 . 4  1 .4  > 14 
22 2400 (1778-3240) + 1 . 4  14 > 14 
23 1600 (1260-2032) + >14 >14 
24 2300 11679-3130) 0 7 14 
2 .i 1930 (1.583-2399) 0 7 14 
26 21.N (1680-2732) 0 7 7 
27 0 >14 > 14 > 14 
28 1 4 0 0 0  0 > 14 14 >14 
29 +2000 0 >14 7 
30 2400 (1818-3168) 0 > 14 >14 
31 i 3 0 0 0  0 14 > 14 
32 + 4000 0 14 > 14 
33 2430 (1992-3013) ++fd 14 14 14 
34 ++ 14 14 14 
3.j >4000 0 
36 0 14 > 14 >14 

1)rosaryl 80Oc) +++ 14 14 14 

- 

- 
( 

LUX value. are given ill mg/kg; ( ) confidence limits to 95%. Phenylhiitazone was taken as standard (0 = absence of activ- 
These 

c S-dues expressed in rg:ml correspond- 
e Drosaryl is p-hlttoxy- 

it>-, + = from 0 to 0.23 of phenvlbntazone, + + = 0.23 to 0.5 of phenylbutazone, and + + + = 0.5 to 1 of phenylbutazone. 
compounds show a good activity in the Abscess test;  they are inactive in the Graniiloma test. 
ing to doses neressary to obtain total inhibition of the spasm (Hist = histamine, , h C h  = acetylcholine). 
phen?lacethydlosa”i~c acid. 

Results and Discussion 
Table I1 shows that,  at  variance with observations 

with arylacet hj-droxamic acids bearing the same nuclear 
substituents, the antiinflammatory activity of the 
present cinnaniohydroxamic acids is on t’he whole rather 
weal<. Only 14, 15, 19, 33, and 34 display a note- 
worthy activity but still lower than that of the phenyl- 
butazone standard. Seither lengthening nor branching 
of the nl1q.l chain R1, nor the introduction of various 
radicals R?, enhanced the antiinflammatory potency. 
p-Butoxyphenylacet hydroxamic acid4 exhibit,ed a high 
activity ill the granuloma test, whereas 14, 15, and 33 
were completel!- inactive in that respect. 

I n  regard to relationships between antiinflammatory 
act’ivity and the nature of the chain bearing C02H, we 
also prepared and tested a series of para-substituted p- 
pheiiylpropionhydroxamic acids; t’hese derivatives 
showed no antiinflammatory properties. This is also 
the case for t’he corresponding benzhydroxamic acids. 
I t  thus appears indispensable for antiinflammatory 
activity that the hydroxaniic acid funct’ion be separated 
from the benzene ring by only a single C. 

The hypothesis of a biochemical cellular receptor 
common to  the various antiinflammatory agents had 

already been advanced by different authors18 l 9  N o -  
lecular models show that p-butoxyphenylacethy- 
droxamic acid could interact with a receptor having the 
Same characteristics as the one Shen proposed for 
indomethacin.18 But in the cinnamic acid series, the 
introduction of a double bond endows the molecule 
with a quite different geometry, and it 13 more difficult 
to fit thii type of molecule to the proposed receptor 
model. 

Analgetic activity in the cinnamohydroxamic acids 
is likewise relatively low compared with the corre- 
sponding para-substituted arylacethydroxamic acids, 
and so is the antipyretic activity, with the exception of 
18 which is twice as active as acetylialicylic acid. 

Several cinnamohydroxamic acid5 have manifest ed 
a good antispasmodic activity zn zutro. 
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