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S mmole) of p-toluenesulfonic aneid, and 6.4 ml (73 mmoless
ol morpholine.  The mixture was stirred at 130° for 5 hr agd
cooled 10 room temperatnre, and 30 ml of cold 30070 AMeOl] was
wdded, The mixtitre was sthrved in the enld 1 hre, and the vellow
solid was calleeted hy Bloentan and washed with water 1o
alford 3.1 g (9700 This material was nsed e the next step.
An analytienl sample, mp 95--100°%, was obtaied hy reervstal-
lization fraan methanol,

Adoul. Caled for CyHaNsOS: G, 6330 H, 6,610 8, 124,
IFoand: ¢, 63.3; H, 6.37; 8, 11.8,

2,6-Bis(2-methoxy-5-carboxymethy!)-4-carboxymethylanisole
(VIID. To 4.1 g of the thioamide VII was added 60 ml of 2-
methoxyvethanol and G0 b of 2007 KOHL.  The mixinre was
refluxed for 24 hr and filtered, and the filtrte was evaporated
fa raeno to nenr dryvness. The Drawn syrmp was taken up in
water, chilled, nud acidified (pH 1-2) with ITCL The mixtiure
wis wartned on o stenmn bath while stirring Tor o few milaices,
and the supamatant was decanted from the gunnny material.
The hrown gum wax crystallized {ram water, callected hy filtra-
tioi, and taken uprin FKtOAe,  The solntion, left in a refrigerator
for 2 davs, gave g tan ervstalline material (1,22 g1 which was
tritnrated in fresh FOAe to give 0.66 g, mp 175-181°  Ax
analytical sample, mp 183-183°, wa~ «btained by reervstalli-
zaticn from methylethyl ketone,

Anal. Caled Tor (“L‘t}‘f{((m()n.: ', 66.6: H, 574
6G6.5: H, 5.79.

Tris-N-methylamide of 2,6-Bis(2-methoxy-5-carboxymethyi-
benzyl)-4-carboxymethylanisole (IX).—-A mixture of 0.70 g of
VIT and 14 ml of «,a-dichloromethyt methyl ether was refluxed
15 inin and evaporated 7n rocuo. Benzene 120 ml) was added
and evaporated in racio. The residual gum was dissolved in 13
ml of dry CH.Cle and treated with a slow stream of gaseous meth-
viamine for 10 min,  The flask wax stoppered and kept at roomn
temperatitre for 20 hr. The solvent wax remaved (n vaceo and
the residire was stirred with water for 15 min.  The tan scdid
was callected by filtratian, washed with 1.5 .V NH,OH and water,
and dried to leave 0.69 g (92€1 of taw erveralz, mp 215-220°,
A small portiore was recrvatallized from ethanol for analysis:
mp 221245,

Aol Caled for CiHzuN:Oe:
Fonnd: ¢, 07,90 H, 6.91: N, 7.37.
Redunetion of this amide with lithimn ahuninnm hydride i
hot tetrahvdrafuran gave a negligible amonnte of amine, while

Tramd: €.

!, 684 H, 7.00; N, 7.4x.

Vol o

trasttient with diborane e tetrahydrofnrmc gave a svrapy amine
wliose pierate or livdroehloride conld it he made to solidify.

Tris-N,N-dimethylamide of 2,6-Bisi2-methoxy-3-carboxy-
methylbenzyl1-4-carboxymethylanisole (X).- T'he acid cldoade
from 0.60 g 1.1 mmoles) of VITI wis takeronp oo 10 tal of wdiy-
drons C1HLCLL chilled, atd treated with comiviare of 35 ad 45
nunoley of anhyvdrons dimethylamine it 5 nd ot adivdrons
CH.(a. The mixmre was stirred Diefly, therc the Hask wis
stoppered and allowed to stand at room tempeaatnre for 21 by
The mixture was evapornted to devvess in roewa, and the baown
nurterial was extrinted witly 19tOAc. The F1OAe extier wis
witzhed with water, dried over MgRO,, and evaporated i vbean
giving 0.64 ¢ (93¢, ni brown gum, A2 6.00 u (C -0 ol anbles.
This materiad did net ervstallize and was considered s he od
=alliciert parity for the next <teqn.

2,6-Bis(2-methoxy-5,3-dimethylaminoethylbenzyl1-4,3-di-

methylaminoethylanisole (Ib} Tripicrate.-—To a chilled <hury
of 0.43 g 711 mmolesy of lithinm alominnm hyvdeide fe 25 mi or
anhydrons tetdhvdrofuran was added dropwise w mixtre or
0.61 g (1 mmoler ol the dimethyl wmide (X3 in 20 ml of anhydrons
tetrnhvdrofurmt. The mixture was refluxed 5.5 hr, and oxeess
hvdride was decomposed by thee eareful addition »f absolute
ILOIL The veaction mixtine was then trented with water.
stirred lwietly, wod evaporated /v racio to vear drevies<,  The
pasty nuterial was extracted with ether, aid the ethereal extrna
was dried over MgROy and evaporated inorocea to give 176 mg
of clear svrap. A chilled =olntihn of 126 mg 0.2 mmole; ot the
free wmiee e 10 anl of diy ether was treated with dev 1L
giving white, hygroseopic material. The ether was removed
by deeantation, wnd the hydrochloride salt was takewe ap b
absohite THOH awd wdded too o saturated solndow of 17 g
(L7 mmaler of phrie weid o warer. The mivtire was lelt at
rocan temperatnre for 15 hr.o The aleahol-water mixime was
decanted, qnd ile gmmmy material was ervstallized from warer
to vield 215 mg. The velbw solid was taken np e a0 wiane
ethanol 2-merhoxyvethanol mixture and the <olntiong was allowed
to stard at rmom temperature for 15 la. The aleohol mixinre
wis decanded from the gnmmy material, el 2-propanol was
added, giving vellow ervstals, mp 90 -100% A T40-mg portion
wis twice recrvstallized fronn 807 Zomethoxyvetlanol o give 70
mg nf vellow crvatals, mp 171 174°,

Jdaat, Caled Yor CuHe N:O0 C, S0 HL 484 N L34
Fomal: Co5010: 1L 205 NL LS.

Antiinflammatory Compounds Exhibiting Fibrinolytic Activity

ZpENEK RouBal aND OLDRICH NEMECEK

Reseacch Instibde for Phavmaey und Biochemistey, Progpe, Czechoslorakiv

Recemed May 3, 1466

A group of diphenyldioxopyrazolidine derivatives possessing antiinflatnmatary activity was subjected to the

von Kaulla test for filirinalytic activity.
clinic showed also u marked fibrinolytic activity.

The componnds which had exhibited antithrombotic effectiveness in the
These findings allow the assumption of a parallelity between

the antithrombotie praperties of some antimflammatory compounds and their capability of an active participa-

tion in the fibrinolytie process.

The clinieal application of antiphlogistic drugs is
based on a broad pharmacodynamical spectrum of
antiphlogistic, analgetic, antipyretic, and uricosuric
activities; a more general classification differentiates
thenr antirhemmatie and antithrombotic effectiveness.
As to the chemical structure, the principal representa-
tives of antiphlogistic drugs are salicylates, corticoids,
derivatives of diphenyldioxopyrazolidine, antimalarial
drugs, and indole derivatives. In phlebitis and throm-
bosis, the application of diphenyldioxopyrazolidine de-
rivatives has been constantly spreading in recent time.
Neither the principle nor the mechanisni of the action
of this group, however, have been fully elucidated yet.

Recently vonr Kaulla! elaborated a test for screening
the fibrinolytic activity of synthetic organie compounds,
This 7n vitro test consists essentially of the formuation of
clots from reealeified ecitrated human plastia and the
incubation of the clots in media containing the com-
pound to be tested in a nwinber of graded concentrations.
The fibrinolysis-inducing capacity is measured and
expressed by the specific optimal concentration of the
compound studied at which a conplete lysis ocecurs.
In a series of papers,'—% von Kaulla studied the de-

1y IX. N, von Kawlla, J. Med. Chem., 8, 164 (1965).
2y K. N. von Kaulla. Ezperientia, 21, 439 (19651,
4 K.NL von Raulta, Thromhb. Diath, Haemorrhag., T, 4D 1062,
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No. Compa?
1 (CI1;);CCOCH.CH.X
2 CIT,COCH.CH»X
(benzopyrazone)
3 0-OHCIT,COCIT.CTI,X
4 (CII3):CHCH.COCH,CH.X
B CHi(CH. )X (phenylbitazone)
G (P—CHZX
(0]
7 CILSCHCH.X
8 CII;COCH.CH:X (ketophenyl-
butazone)
CH,0 l CH,COOH
N CH,
9 1
CO—QC[
(indomethaein)
10 p-1C:H,COOI1
1t 2-OMH-5-CIT;,COCI1,COOH
12 p-CICsH,COOH
]3 3,-'-)' l-_l*4*NH~gC(;HzS()3ll

—COCH,CH,X
14 [::[:; COCHC

Z OCH,CH,X
wo (e

16 o-FCIT,COCTLCITX
g
CIL.CH
17 I \CO—N—O
(&)

o 4+ = complete lysis of plasia clot, () = partial lysis of plasma clot.
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pendence  of  the  fibrinolysis-inducing  capacity  of
vartous compouttds on their chemieal structure;  he
was mterested mainly m varions dertvatives of benzoie
and =alieylic acids,

This contribution presents the results of mvestiga-
tions of fibrinolytic properties performed in u series
of dertvatives which have been svuthesized withm the
framework of onr scarch for antiinflanmmatory drugs.
The series comprises derivatives of 1,2-diplhienyl-3,5-
dioxopyrazolidine that have, i posttion 4 of the pyrazo-
hdine nuelens, a substituent contaming an oxoalkyl
gronp.  One of them, ketophenylbutazonet [1,2-di-
pheuyl-3,5-dioxo~4-(3-ketobuty] )])\'l"lY()Ii(lill(‘J lias been
usced clinmeally for several years as an uricosurie, anti-
phlogistic, aud antirhcumatic drug.  Also, a nuumiber
of related compounds exhibit a marked antiinflamma-
tory activity, which i the case of benzopyrazone?
[L.2-dipheny]-3,5-dioxo-4-(2-benzovlethy D py razoh-
dime], Das already  been  clinteally  verified.  The
fibrimolysis-inducing capacity of the new compomuds
was compared with that of several well-known drugs
used e the therapy of mflannmatory and rheumatic
diseases and alko with that of some compounds studied
previously by vou INaulla, wherehy a good veprodnei-
Ity of his method was confirmed.

Experimental Section

Principle.—The technieal arrangement «f the experiment
witx identical with that deseribed by von Kaulla® in which
hunman plasma clots were incubated at 37° in buffered solutions
«f the compounds to be tested.  The fibrinalysis-indueing effect
wils apparent by a partial (o complete dissolution of the clots
suspended on glass rods in the incithaton medium.

Apparatus and Chemicals.-—-The apparatug and glassware
matched in quality and ditnensions (hase described in the cited
paper.t  Of help was the etching of the lower ends of the glass
rods which improved the adhesian of the plasma clots and thus
facilitated the handling.

‘The componnds presented in Tables I and II were of analytical
grade. Weighed samples of several compoinds, insoluble i the
harbital-acetate butfer salution, were first dissolved in 0.5-1
ml of dimethvlacetamide, acetone, or ethanal, and the volume
was made np to 10 ml with the bntfer salution, the pHd being im-
mediately adjnsted to 7.42. Parallel experlments with phenyl-
tmtazane 2-diphenyl-3.5-dioxo-4-n-butylpyrazolidine) — and
ketuphenylbntazone proved that the salvents used did not
interfere with the testing of the fibrinalysis.  Each of the two
componnds was dissolved at the same concentration either with
the solvents added or in the bnifer solution alone. Identical
re=nlts were obtained praving that the solvents named above,
wlien used in the amounts inentioned hefore, were inert and did
not influence the testing of fibrinalytic activity.

The resnlt= were read after 24 hr. In some cases, where
alter 24 hr a distinet Iytie elfect eomld be observed but the elot
had ot dissolved completely, the inenhation was prolonged for
wnother 24 hre Inosneh eases the fibrinolysis progressed.  Both
tine intervals arve hdieaied in ‘Tables T and IT.  In four cases
even the 45-hr inenbation was not sufficient for a complete dix-
solntion of the plasxma clots whthough after 24 hr a partial lytie
effeet was well apparent. In these exceptional cases a subse-
quent plinrmacological test in animals proved that the anti-
inflamimatary aetivity of the compounds in question was either
very low or nonexistent.

The evaluation of resnlts ix presented in the Table I which
comprizes romponnds possessing hbrinolysis-inducing ecapaeity.
Table Il lists componnds in which the testing did not reveal avv
librinoly e activity,

1) Z. Hordkovd, O. Némedek, V. Pujman, 1. Mayver. J. Covrindk, avd Z.
Vottva, treneimitiel-Forsch., 8, 229 (1938),
3y V. Musd, B. Brovwovd, and O, Némecek, Collechhon Czech, Chem. Com-

e, 239, 1GGO 11960,
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Discussion

The experiments revealed in a group of diphenyl-
dioxopyrazolidine derivatives a parallelity between their
antiinflanimatory effectiveness and their fibrinolysis-
mducing capacity. This parallelity indicates that the
latter capacity exhibited by wvarious types of anti-
inflammatory drugs may be an important component
of their effectiveness. Moreover, this activation is
specific, since those compounds which exhibit a marked
antithrombotic effectiveness in the clinical test show
also fibrinolytic activity in the 4n vifro test deseribed
here, whereas some other well-kuown drugs, e.g.,
acetylsalicylic acid, which fail to show any antithrom-
botic effectiveness in the clinic, do not reveal any
fibrinolytie capacity in the test.

The iniportant finding of a decreased fibrinolytic
activity in patients suffering from rheumatoid arthritis,”
in whom the fibrinolytic capacity was suceessfully
normalized again by the administration of corticoids,
justifies further the opinion of the authors® that a
disturbance of the fibrinolytic capacity may be a factor
contributing to the developnient of chronic rheumatic
inflamnmatory conditions. Consequently, antiinflam-
matory drugs possessing fibrinolysis-inducing capacity
may exert a beneficial influence also in this particular
disease. These concepts are also connected with the
investigations of Astrup” and Fearnley?® of the imbalance
between the coagulation and the fibrinolysis in an in-
flammatory coundition, representing another region
where two systems influence the deposition and re-
newed dissolution of fibrin,

(63 G. R. Fearnley, R. Chakrabarti, ard 1. D. tlocking. Lancel, No. 1,
{1 (1965).

i) 1. Astrup, dhal., No, I, 65 (1056).

%) G, R, Yeardey, ibid,, No. I, 9492 (1061,



