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ABSTRACT: The compounds phenylbutazone 3,4,5 
trimethoxybenzoate and y-keto-phenylbutazone 3,4,5 
trimethoxybenzoate and therapeutic compositions containing 
the same. The compounds have anti-in?ammatory, analgesic 
and antipyretic properties and are well tolerated with low tox 
icity. They may be administered orally, rectally or 
parenterally. The compounds are prepared by reacting 3,4,5 
trimethoxybenzoyl chloride with an alkaline enotate of the 
desired pyrazolone derivative. 
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PHENYLBUTAZONE DERIVATIVES 

The present invention relates to new phenylbutazone 
derivatives. More particularly, it relates to antiin?ammatory 
medicaments or drugs having bene?cial therapeutic effects 
and a reduced toxicity. Even more particularly, the invention 
relates to orally, rectally or parenterally administrable phar 
maceuticals having as the active ingredient novel phenylbu 
tazone derivatives which display antiin?ammatory, analgesic 
and antipyretic properties while maintaining a low toxicity and 
good tolerance. 
The pharmaceutical industry is constantly seeking chemical 

derivatives which have bene?cial therapeutic properties while 
at the same time being compounds of low toxicity which can 
be well tolerated. Such derivatives are difficult to provide. 
However, the present invention does provide a series of com 
pounds with these advantageous properties. 

Accordingly, one of the objects of the present invention is 
to provide a new series of phenylbutazone derivatives which 
avoid the disadvantages of the prior art. 
Another object of the present invention is to provide a 

process for the preparation of useful phenylbutazone deriva 
tives which may be carried out in an effective and ad 
vantageous manner. 

Still another object of the present invention is to provide 
pharmaceutical compositions comprising phenylbutazone 
derivatives which have an excellent tolerance and a reduced 
toxicity. 
A further object of the invention is to provide antiinflamma 

tory. analgesic and antipyretic pharmaceuticals of low toxicity 
and good tolerance. 
Yet another object of the present invention is the provision 

of the administration of the novel phenylbutazone derivatives 
described herein by various routes to achieve excellent 
therapeutic eifects. 
These and other objects and advantages of the present in 

vention will become apparent to those skilled in the art from a 
consideration of the following speci?cation and claims 

In accordance with the present invention, it has been found 
that pharmaceutical compositions having an antiin?ammatory 
action can be obtained utilizing compounds having the general 
formula: 

:/ 
O 

OCH; 

wherein R is a butyl or 3-oxobutyl group. These compounds 
are thus enolic esters formed either from trimethylgallic acid 
or 3, 4, S-trimethoxybenzoic acid with the following two an 
tiin?ammatory compounds having a pyrazolone nucleus: 4 
butyl-l, 2-diphenylpyrazolidine-3, S-dione or phenylbotazone 
and 4-( 3-oxobutyl)-l, 2-diphenylpyrazolidine-3, 5-dione or 'y 
ketophenylbutazone. 

In both cases, the therapeutic effects of these substances are 
integrally preserved while their toxicity is reduced. which is 
not attained by simply admixing them with 3. 4, S-trimethox 
ybenzoic acid Accordingly, a better tolerance is achieved in 
prolonged treatments, particularly in chronic rheumatic syn 
dromes. 
The compounds of the present invention may be prepared 

by reacting an alkaline enolate of the desired pyrazolone com 
pound with 3, 4, S-trimethoxybenzoyl chloride (and this eno 
late may be prepared in situ by neutralization with alkaline 
hydroxides) in a solution mixed in water and in a solvent hav 
mg an average polarity at a temperature between ambient 
temperature and 40° C. while stirring continually during the 
reaction. The resultant product is thereafter isolated by ?lter 
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2 
ing, washed and dried at a temperature of from about 40° to 
60° C. at either normal or reduced pressure. 
Another method of preparing the compounds of the present 

invention involves reacting 4-butyl-l, 2diphenylpyrazolidine 
3, S-dione, or its 4-(3-oxobutyl) derivative, in a slightly polar 
solvent such as chloroform with 3, 4, S-trimethoxybenzoyl 
chloride, either in the free form or in solution, in a solvent 
having the same characteristics described above (which may 
or may not be the same solvent) in the presence of a tertiary 
organic base, such as pyridine or triethylamine. The reaction 
is normally effected at the boiling temperature of the solvent 
during a period of time varying from 30 to 120 minutes ac 
cording to the particular case. The products are isolated by 
washing the reaction liquid with aqueous solutions of mineral 
acids, and the solvent is eliminated at either normal or 
reduced pressure after having been dehydrated by means of a 
suitable agent, such as sodium sulfate or magnesium sulfate. 

In the two processes described hereinabove, the ratio of 
acyl chloride and pyrazolone derivative is 1:1 or slightly 
higher, for example, 1 10:1 or b 1.05:1. The amount of amine 
utilized in the second process is normally in excess. Irrespec 
tive of whether the ?rst or the second process is employed, the 
products may thereafter be subjected, if necessary, to a puri? 
cation which consists in washing them with very slightly polar 
solvents (such as petroleum ether or hexane) or recrystallizing 
them in solvent mixtures, for example, a mixture of acetone 
and water or a mixture of acetone and petroleum ether. 
The following examples are given merely as illustrative of 

the present invention and are not to be considered as limiting. 
Unless otherwise noted, the percentages therein and 
throughout the application are by weight. 

EXAMPLE 1 

Added to a solution of 6 l68 grams (0.02 mole) of 4-butyl 
l, 2-cliphenylpyrazolidine-3, 5-dione in 20 cc. of l N sodium 
hydroxide and 20-30 cc. of acetone, dropwise and while stir 
ring within a time of 10 minutes, is a solution of 4.77 grams 
(0.0205 mole) of 3. 4, S-trimethoxybenzoyl chloride in 20 cc. 
of acetone. The reaction mixture has a temperature of 20°—25° 
C. After the addition is completed, stirring is continued for 1 
hour during which a crystalline precipitate is formed. The mix 
ture is then cooled to about 3—5° C. either while still stirring or 
while leaving it at rest in a refrigerator. 
The crystals which are formed are ?ltered, washed with 60 

percent acetone (3 times with 10 cc. each) and dried in an 
oven in vacuo at 40°—50° C Obtained is 8.55 grams (a 
theoretical yield of 85 percent) of 4-butyl-l, 2-diphenyl-3-(3, 
4, S-trimethoxybenzoyloxy)-pyrazolinone in the form of small 
white crystals. The product is tasteless, odorless, insoluble in 
water, soluble in alcohols, acetone, chloroform, halogenated 
solvents and benzene, slightly soluble in ethyl ether and in 
soluble in petroleum ether and hexane It is insoluble both 
under cold and under hot conditions in aqueous alkalies, but 
the product dissolves and saponi?es in hydroalcoholic solu 
tions of alkaline hydroxides present in excess amount. When 
the solution obtained is acidi?ed by means of mineral acids, 4 
butyl-l, 2-diphenylpyrazolidine-3, S-dione and 3, 4, 5 
trimethoxybenzoic acid are isolated, proving that an ester is 
formed between the two reactants in question. 
The resultant ester has a melting point of 1 15-1 16° C. (Ko 

?er) (acetonezwater). The infrared spectrum (KBr pastille) 
has the typical band at 5.72p., which characterizes the C=O of 
the enolic ester, and bands at 6.311. and 7 72;; present in any 
trimethoxybenzoic ester The ultraviolet spectrum shows a 
maximum of 278.5mp. (E1q,""'=507 in alcohol) and in al 
kaline alcohol it has a maximum of 258mp.. 
Upon saponi?cation with excess alcoholic KOl-l and titra 

tion with HCl, the following contents are found on different 
samples: 99.68 percent, 99.3 percent, 98.85 percent 

EXAMPLEZ 

32.724 grams (0.1 mole) of l, 2-diphenyl-4-(3oxobutyl) 
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pyrozolidine-3, S-dione is dissolved while stirring in 100 cc. of 
l N sodium hydroxide. Added to this alkaline enolate solution 
of the pyrazolone compound is 135 cc. of acetone, and added 
to the mixture thus obtained, dropwise and while stirring, is a 
solution of 23.87 grams (1.035 moles) of 3, 4, S-trimethox 
ybenzoyl chloride in 100 cc. of acetone. The reaction mixture 
is at ambient temperature. After the addition is completed and 
while stirring is continued, the liquid obtained is heated to 
35'°-40 C. and held at that temperature for 15 minutes. Then 
it isv allowed to cool again to ambient temperature while stir 
ring is continued, whereby the ester precipitates. The latter is 
?nally caused to crystallize in the refrigerator. 

Obtained is 41.9 grams (a theoretical yield of 81.5 percent) 
of 1, 2-diphenyl-4-(3-oxobutyl)-3-(3, 4, S-trimethox 
ybenzoyloxy)-pyrazolinone, a white, crystalline, odorless and 
tasteless powder. It has a melting point of 135°-138° C. (Ko 
fler) (acetone:water) and solubility characteristics very 
similar to those of the compound obtained according to exam 
ple l. 
The infrared spectrum shows bands at 5.72, 6.3 and 7.72,.L, 

as has already been mentioned for the compound described 
hereinabove. The E1%“‘”"=S03.5 at 279 mp.(95 percent al 
cohol). Obtained by saponi?cation and acidi?cation in a 
manner similar to example 1 are l, 2-diphenyl-4-(3-oxobutyl) 
pyrozolidine-3, S-dione and trimethylgallic acid. The follow 
ing contents are found upon saponi?cation and acid titration: 
99.1 percent, 98.8 percent. 

EXAMPLE 3 

5 

.20 

.25 

30 
Added to a solution of 6.168 grams (0.02 mole) of 4-butyl-‘ 

1, 2-diphenylpyrazolidine-3, S-dione and of 3.04 grams (0.03 
mole) of triethylamine in 30 cc. of very pure chloroform, 
dropwise and within 15 minutes while stirring, is 4.84 grams 
(0.021 mole) of 3, 4, S-trimethoxybenzoyl chloride dissolved 
in 20 cc. of very pure chloroform. Stirring is continued for 30 
to 60 minutes at ambient temperature, and, thereafter, heating 
is effected to the boiling temperature of the mixture while 
maintaining it at re?ux for 30 minutes. 
The cooled solution is washed withSO cc of 2 N HCl (2 

times of 25 cc.) and with distilled water (3 times of 20 cc.). 
The solution is thereafter dried on anhydrous sodium sulfate 
and ?ltered. The solvent is eliminated at reduced pressure. 
Then, recrystallization is carried out by means of a mixture of 
ethyl ether and petroleum ether, and the crystals obtained are 
washed with ethyl ether and with petroleum ether. Obtained 
by drying at reduced pressure is 8.05 grams (a theoretical 
yield of 80 percent) of the same trimethoxybenzoic ester of 4 
butyl-l, 2-diphenylpyrazolidine-3, 5-dione that was obtained ’ 
in example 1. 

EXAMPLE 4 

By means of a process identical to that described in example 
3, and starting from 6.45 grams (0.02 mole) of 1. Z-diphenyl 
4-(3-oxobutyl)-pyrazolidine-3, S-dione and from 4.84 grams 
(0.021 mole) of 3, 4, S-trimethoxybenzoyl chloride, 8.53 
grams (a theoretical yield of 82.7 percent of 1. 2-dipheny1-4~ 
(3-oxobutyl)-33, 4, S-trimethoxybenzoyloxy)-pyrazolinone is 
obtained. This compound has the same characteristics as the 
product of example 2. 
The products obtained by either one or the other of the 

procedures described in the preceding examples may be pu 
ri?ed in the manner set forth hereinabove, according to the 
degree of purity with which they are respectively obtained 
each time. 
Given hereinafter strictly by way of illustration and in a non 

limitative manner are the results of toxicological and phar 
macological tests which were carried out on compositions 
containing as the active constituent the aforementioned com 
pounds. 
1. Acute Toxicity 
The LD50 by the oral method, expressed in mg./kg. for rats 

and mice, is as follows: 

. .45 

75 

Rat Mouse 

phenylbutazone trimethoxybenzoate 1,700 980 
'y~kclo-pheynlbutazone trimethoxybenzoale 1,620 890 
phenylbutazone 1,000 680 

The 1.D,,o of a mixture of trimethoxybenzoic acid and phen 
ylbutazone or ‘y-keto-phenylbutazone has also been deter 
mined; the result is approximately the sarne as for phenylbu 
'tazone or y-keto-phenylbutazone. It may thus be deduced 
therefrom that the trimethoxybenzoates mentioned above are 
actually less toxic than the simple mixtures of trimethox 
ybenzoic acid and phenylbutazone or 'y-keto-phenylbutazone 
2. Chronic Toxicity 
The equivalent in phenylbutazone of 0.04 percent was ad 

ministered to groups of 12 rabbits in their daily food intake for 
a period of 6 months, during which the quantity of ingested 
food, the weight curve and, periodically, the hemogram were 
checked. 

During this period of time, no modi?cations in the weight of 
the animals, the quantity of ingested nourishment, or in the 
hematic constants studied were observed. At the end of the 
experiment, an anatomical-pathological and histological study 
of the viscera of the animals treated was carried out; no 
modi?cations were observed. 
3. Antiphlogistic Activity 

This activity has been rendered evident by the method of 
plethysmornetry of the paw of the rat after injection of car~ 
rageen and by treating the animals with different doses of the 
substances to be studied. The ?ndings were made 5 hours after 
the administration of the product in doses of 50 and 100 
mgJkg. 
The inhibition percentages of the edema thus produced with 

regard to the sample group are indicated in table 1. ' 

TABLE 1 

50 mgJkg. 100 mgJkg 

( I) phenylbutazone 33.4% 42.5‘1 
(2) 'y-keto~phenylbutazone 34.391- 40% 
(3) phenylbutazone trimethoxybenzoate 35.2% 45.8% 
(4) 'y-keto-pl'ienylbutazone trlmethoxybenzoaie 35% 39.1% 

4. Analgesic Activity 
This activity has been determined by the method which con 

sists in measuring the time relative to the response to the cu 
taneous thermalstimulation of the rat on a heated plate. 
Table 11 indicates the extension of the latency period, ex 

pressed in percentage (reflex of licking the front paws). 

TABLE [I 

phenylbutazone 
'y-keto-phenylbutazone 
phenylbutazone trimethoxybenzoate 
'y-keto~phenylbulazone trimethoxybenzoaie 

47.4 percent 
46.2 percent 
46.9 percent 
5 6.2 percent 

5. AntithermiciActivity 
Experiments relative thereto were carried out by inhibiting 

the hyperthermic-crisis produced by the intravenous injection 
of T.A.B. vaccine. An antithermic effect is observed which is 
similar to that o?phenylbutazone and -y-keto-phenylbutazone. 
6. Clinical Tests 
The two products were tested clinically during the course of 

tests where an antirheumatic, antiphlogistic, antithermic, or 
analgesic action was sought. 
The diagnoses established were as follows: 
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progressive chronic polyarthritis l5 cases 
rheumatic fever 8 cases 
spondylitis 3 cases 
discopathies in the acute phase 8 cases 
?brosis 12 cases 
Bechterew‘s disease I L888 

gout in the acute phase 3 cases 
super?cial phlehitis l6 cases 

Doses bf 400-800 mg. (expressed as the equivalent of phen 
ylbutazone) were administered to the patients orally or 
rectally, in dragees of 100 and 200 mg. or in the form of sup? 
positories of 250 mg. for a period of time of between 4 days 
and 2 months, the doses being spaced by 8 or 12 hours. 
The patients were divided into two groups. The ?rst group 

of 39 was treated with phenylbutazone trimethoxybenzoate, 
and the second group of 26 was treated with y-keto-phenylbu 
tazone trimethoxybenzoate. In all the cases observed, a good 
tolerance to the medication was observed without symptoms 
of in?ammation of the gastric or rectal mucous. The highest 
doses were administered orally at the beginning of the treat 
ment, and the rectal administration as well as a lower posology 
were reserved for periods of support in chronic syndromes. 
The clinical results are good. No changes in the blood are 

found in the hemograms carried out periodically. Also, a rapid 
reduction of the tumefaction in the joints or in?amed zones, a 
decrease of the pain and of the other symptoms of phlogosis 
several hours after the beginning of the treatment are ob 
served. 
7. Formulations 
Four nonlimitative pharmaceutical formulations of the 

medicine proposed by the present invention are given herein 
below for purposes of illustration. 

Phenylbutaeone Trimethoxybenzoate 

Dragees 
phenylbutazone trimethoxybenzoate 163 mg 
appropriate excipient. quantity suf?cient for l dragee 
phenylbutazone trimethoxybenzoate 326 mg. 
appropriate excipient, quantity sufficient for l dragee 
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Suppositories 

phenylbutazone trimethoxybenzoate I63 mg. 
excipieiit (Massafsrzarinuin B)‘ 
quantity sufficient for l suppository 
phenylbutazone trimethoxybenzoate 408 mg. 
cxcipient (Mam: Eslearinum 8). 
quantity su?'rcient for l suppository 

-y-Keto-Phenylbutazone Trimethoxybenzoate 

Dragees 
-y-keto-phenylbutazone trirnethoxybenzoate I60 mg. 
appropriate excipient. quantity suf?cient for l dragee 
'y-keto-phenylbutazone trimethoxybenzoate 320 mg. 
appropriate excipient, quantity sufficient for I dragee 

Suppositories 
y-keto-phenylbutazone trimethoxybenzoate 400 mg. 
excipient (Masra Errearinum 8), 
quantity suf?cienr for l suppository 
7-ket0~phet\ylbutaz0ne trimcthoxybenzoate 160 mg‘ 
excipient (Mas-.ra Erlearinum 8). 
quantity su?'rcient for l suppository 

The invention being thus described, it will be obvious that 
the same may be varied in many ways. Such variations are not 
to be regarded as a departure from the spirit and scope of the 
invention, and all such modi?cations are intended to be in 
cluded within the scope of the following claims. 
We claim: 
1. 4-Butyl-1, 2-diphenyl-3-(3, 4, 5-trimethoxybenzoyloxy) 

pyrazolinone. 
2. l, 2-Diphenyl-4-(3-oxo-butyl)-3-(3, 4, S-trimethox 

ybenzoyloxy)-pyrazolinone. 


