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USE | N THERAPEUTI CS AS ANALGESI C AND ANTI - | NFLAMVATCRY. The present

[ ntion relates to niflumc acid [err]-norpholino- ethyl est (
Hflumate, of fornmula 1, to the preparation thereof andf oooo
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morni f |l umat e) . fI umi Cﬁ@%l a well kn rug described in French
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' This novel product of formula 1 according to the invention
is endowed with interesting pharmacological activities, offering nume-
rous advantages over the known drug, niflumic acid, as may be ascer-
tained on reading the Patent, and may be useful in therapeutics, particu-
20 larly as analgesic and anti-inflammatory agent.
This product, well defined in'stable crystalline form, having
a well characterized melting point, is formed between two molecules
of niflumic acid and one molecule of the B -morpholinoethyl ester
of niflumic acid. N : _
25 It is known that niflumic acid is the ICD of 2-(3-trifluoro-
..methyl phenylamino) nicotinic acid and amino ester is ﬂ -morpholino-
ethyl 2-(3-trifluoromethy! phenylamino) nicotinate (also called
morniflumate). '
Niflumic acid is a well known drug described in French Special
30 Drug Patent No. 4 267 M filed on December 9, 1964,
The product according to the invention may be prepared
by action of {.)» -morpholinoethy! 2-(3-trifluoromethyl phenylamino)
nicotinate on double the stoichiometric quantity of the 2-(3-trifluoro-
methy! phenylamino) nicotinic acid in an appropriate solvent.



-2- .The invention will be illustrated by the follow ng non-liniting
Exanples. Exanple | To a solution of 99 g of B-norpholinoet hyl
2-(3-{rifluoro- S nethyl phenylam no) nicotinate (0.25 nmole) in | | of

et hyl *eft'her i s added a s6lution of 141 g of 2-(3-trifluoronethyl
phenyl am no) nicotinic acid (0.5 nmole) il | of ethyl ether. The solutiod :
thus obtained is filtered. The ethyl ether is evaporated and the residue -
obtained crystal- lizes. By taking up these crystals, hot, in isopropyl
ether, then by 10 cooling, 218 g of niflumc acid m)rﬁhol I noet hyl ester

diniflumte are obtai nérél‘e 15??'15!”"&”&1 he ilusiraied by the follawingenanolifmiténg pal e
yel |l ow crystal s pkdrwplas.mel ting poi-nt (non-corrected capillary) of [err]

Yield : 91% Ie12 A mxture of 19.8 g of B -norpholinoethyl
2- (3- trifluoronggﬁymaﬁd- phenyl ani no) ni cotinate (0.05 nole) and 28.2 g of

2-(3-trifluoronethyl pﬁ'@ngllsahtho)ofrﬁ%g)tqfnﬂempmbl(naemyhﬁ{-(é)tnfmodo-ssoI ved in-
175 m of acgt OnﬁnethV%héﬁ’Jl%irBﬁ mc%tfdb'té . 95' n Vﬁ)”mt he off'étﬁw{r!aétﬂeé Ss,

concentrated in vacuo, resi due o &r sta I s taken
up in 500 nl- of %d@sraowwe@ REA4! g of 2- 'E'éﬁ‘UQS%‘FFWé Phsmara# {igosiniG o
drai ned and dri egkid 0. s%oﬁ)g, af | o éiuymemeacrrde rserupﬂaﬁlmn@ebhydedeist er

di ni f | umat d the f || al th
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bédtween 40 and [¥tRinedppiter df?‘f"c"ﬂa&‘ido‘i‘fy"‘tghé“ dbe denmeRf iPalecyellngt SP¥S®IS N vacuo

and the residue @hhal rRUtifg poindl(hdreesrredted capMRkyl 6f F9EC] Fheld :1g9%. hot , in
250 m of i soprog,\(l 518 hfr t hen, after having cool ed, the

_ A mixture of 19.8 g of B -morpholinoethy! 2-(3-trifluoromethy!

15 phenylamino) nicotinate (0.05 mole) and 28.2 g of 2-(3-trifluoromethyl
phenylamino) nicotinic acid (0.1 mole) is dissolved in 175 ml of acetone.
The solution is filtered then the filtrate is concentrated in vacuo,
the residue obtained, which crystallizes, is taken up in 500 ml of
isopropy! ether, hot. After cooling, the crystals are drained and dried..

20 45.6 g of niflumic acid morpholinoethyl ester diniflumate are thus
recovered in the form of pale yellow crystals, with a melting point
(non-corrected capillary) of 109°C. Yield : 95%.

Example 3 _
s _ A mixture of 19.8 g of B-morpholinoethyl 2-(3-trifluoromethyl
AL _ 25 phenylamino) nicotinate (0.05 mole) and 28.2 g of 2-(3-trifluoromethyl

phenylamino) nicotinic acid (0.1 mole) is dissolved in 175 ml of methanol
between 40 and 45°C. After filtration, the solution is evaporated
in vacuo and the residué obtained crystallizes. The crystals are taken
" up, hot, in 250 ml of isopropyl ether, then, after having cooled, the
30 crystals are drained, then dried. 46 g of niflumic acid morpholinoethyl
" ester diniflumate are thus obtained in the form of pale yellow crystals
“with a melting point (non-corrected capillary) of 109°C. Yield : 95.8%.
The ‘anti-inflammatory, analgesic and ulcerogenic activities
of the product of formula 1 have been assessed at the same time
35 as those of niflumic acid.
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-3- The results show that, on nolar bases, the preoduct of formula | is from
2 to 3 tines nore active than niflumc acid on the infl.amma- tion and

anal gesia tests. On the.,other roduct, of f r’ la | is only 1.5

times rmore ul cerogenic UINaFESHit a{‘}?ﬂé't’%'dld% '“Spa" bases, t r#ﬁgg‘:'s%ft IQ!'\"""-lli:sul ts
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§@¥.dance
| ammat oﬁg action | t

1 niflumic o
(invention) - | acid -
Oedema by carragenin - 50.2 | .7
Torsions by P.B.Q. * - ~ 61.0 152.4
Ulcerogenic action ' 30.2 46.0
15 (fasting rats) _ i :
Pharmacological index 1.66 2.43

* Phenylbenzoquxnone

The above tests were carried out in accordance w:th the

techniques described hereinafter.
20 Ant:-mf!ammatory action

It was assessed on the oedema by carragemn

Technique v
A modification of the method of Winter et ¢oll. (1962) was
employed. ' ~
25 Batches of 12 male rats of CD (Charles River) strain, weighing

120-150 g, receive for food and drink an agueous soluti

ion with 9%.e .

of sodium chloride and 15% of glucose, 18 hours before the test.
The product under study is administered by the oral route

.on two occasions in a total volume of 5 ml.lOOg'l: a half-dose 2 hours

30 and a half-dose 30 minutes before sub-cutaneous injedtion in the: plantar -

pad of a rear paw of 0.05 ml of a 1.5% by weight aqueous

solution of carrasenin. The volume of the pavw
plethysmogranhy (Ugo Basile plethysmograph),
intervak for 4 hrs. 30mirs_.

is measured by

at regular



A nodification of the nethod of* Wnter et Coll. (1962) was enpl oyed. 25
Batches of 12 male rats of CD (Chartes River) strain, weighing 120-150 g,
receiyve for food and drink an aqueous sol L_J&_i on with 99% of sodi um chl origsy
and 13%af- gl ucose, 18 hours before the test. The product under study isf\-
adm nistered by the oral route on two occasions in a-total volune of 5
m .100g a hal f-dose 2 hours 30 and a hal f-dose 30 m nutes before
sub- cut aneous injection_in the q_l antar pad of a rear _-,_Faw_o.f.o. 05 m of a
1.5% by wei ght aqueous 3Bf @PPYH TaPle gives Jhepsreentage, of dnhibigion ekthmw i s
measur ed by pl et rggstis.aphy (Ugo Basil e pl ethysnograph). at regul ar
interval for 4 hrs. 30mns. . The above Table gives the percentage of
i nhi bition of thdNAIEESIC ACTIVIRY ) gesic activity Antagoni sm of
phenyl benzogui nomemtéganisth aispHenyBeRzéguindne (tdmsionsi lyuP.BL.QE) anal gesi ¢ action
I s studied bys th o ni.que .of SIEGMUND et Coll. (1957). Batches of 12 nuale
mce, of CD I7 ( i ver) strain, weighing 19-22 g. receive by the
i ntraperitoneal route OTB® analgeficlattionaisOstOdiediby vhei tgdhnitjueusfeSEIGMUND c
sol ution of phe”%ktl‘?ﬂﬁ '75|.one, one hour after adm nistration by the oral
route of the product under "study (0.5 m.[err] The nunber of painful
reactions (torsions, stBatches efd? malenmices oftGDtIfGhasles Riverdi steaio, ar e
counted. 15 iohi ' Wi bi t i on of
the reactions w twﬁ%helé—%g%?b‘%%ggﬁ?rk Sﬁ’gkﬁﬁ‘gﬁ{%ﬁﬁfﬁa?gﬁ %ggs s

- 10 a 0.02% by -weight dilute alccholic solution of phenylbanzoquinone,

©

- - one hour after administration by the oral route of the product
e under study. (0.5 m1.2077). | |
U | ' The number of painful reactions (torsions, stretchings) from _

the 5th to the 10th minute are counted. __
15 ' ‘l_'hé above T#ble gives the percemagé of inhibition of the
reactions with respect to cbnt_—rbls. |
Ulcerogenic_action
Technique
Batches of 8§ to 14 male rats of OFA (lffa Credo) strain,

20 weighing 110-140 g, are placed on a diet of water 24 hours before
oral administration of the product under study, in a volume of 2 ml.100
s-l. | _ -

The animals are sacrificed 6 hours after the treatment; the
N\ stomachs are removed, incised along the large curvature then marked
W, 25 from 0 to 3 according to the scale described by LWOFF (197}):
0 : no ulcer
131} to 2 ulcers
2 :3 to &4 ulcers
3 : more than 4 ulcers _ : .
30 The average of the results for one batch, muitiplied by the
percentage of rats presenting ulcers in this batch, gives an index
of ulceration of which the maximum is 300.
The Table gives the indices of ulceration per batch. The -
median ulcerogenic dose (UD,,) is indicated in uM/kg.



Techni que Batches of 8 to 14 male rats of OFA"(1ffa Credo) strain, 20
wejghi ng 110-140 g, are placed on a diet of water 24 hours before oral. .
a stration of the product under study, in a volunme of 2 m.l.0O [@{Q}"'
T imals are sacrificed 6 hours after the treatnent; the stonachs afe
renmoved, incised along the large curvafure then marked 25 fromO to 3
according to the scal e described by LWOFF (1971): 0O:, no,ulcer 1. | to 2
ulcers 2. 3to 4 ulcers 3: nore than 4 ulcers 30 o The average of
the results for one batch, nultiplied by the percentage of rats presenting
ul cers in thi sChatlesiongyi ves an index of ulceration of which the maxi mumis
300. The Tabl e gives e.d.nel l.car.ati0: .0 t] T redi an
ul cerogeni c dose [err hl_gi asdtpﬂ‘(f?ag‘zr{lggfr?na%gl\?‘%&&c -g&%l?gghgnﬁgﬁ
anti -i nf | ammat Sppagmdindfiurgtesiaf fermula b wiretraseesaest with respestite theni f | unat e,
of formula 1, y&iethalby eafragernth tdidrdieRest of forkidfs ‘B?%@HY!B&‘n&%Mn@S&”' n and

i he u]l cerogenic effect was

the test of t by phenyl b i ,

soﬁgh?si nO? heoﬁégrﬁs‘?&%?‘% g%ﬁg‘ ?"géggﬁé’gggﬁﬁﬁéﬁ“%%'t hat: - norniflumate
diniflumate is 2.2 tiThesresulte obwinedesholvathani f | umi ¢ acid on the acute _
inflammation test; - d &,tgr,?g%ggé%,ﬁﬁg{églgg is ﬁFZtirﬁé hEs %tgﬁggttﬁg than that of

niflumc 10 acid; - 1 nor e ul cerogenicithan N1l unic acid.
The phar macol offtkumicagifben ithe @rute inflagieatiey sty the salt
- its analgesic effect is 2.5 times greater than that of niflumic
10 acid; | S |
" -itis L3 times_ more ulcerogenic than niﬂ_qmic%: acid. : 1 )
The pharmacological index is clearly greater fér the salt |
of formula I with respect to niflumic acid. "

The product of formula I may essentially be folq'n;ulated as

15  tablets, capsules, suppositories, rectal capsules, sbl_utes,%gels and oint-
ments for therapeutic use, at doses of ! to 10 mg/kg of ilaody weight.



of formula | with respect :‘to niflumc acid. The produMa\Lnﬁy

essentially be formulated as 15  tablets, capsules, , rectal
wcapsyl es, solutes, gels and oint- nents for therapeut ,M Ifﬂ f I
to 10~1g/ kg of body wei ght. -6 - CLAIMS 1. A combouh

niflumc acid norpholinoethyl ester diniflumate of fornula: 5

[err] 10 CF3 [err] L [err] 15 2. _A process for preparing the
product of Claim1, corrprl sing the step “of  ‘reacting [err] o

-nor phol i noet hyl  2-(3- trifluoromnethyl phenyl am no) - nicotinate on
double the stoichionetric quantity ofCLAIMB3-trifl uoronethyl

phenyl am no) nicotinic acid, in an appropriate solvent. 20 3. A

process according to claim, 2, wherein the_solvent is ethyl ether. 4.
A anal gesi c and anti - FOFERHRG: Eonpigting @bnt Alffumjc acid mrplmlip@q;gxylt he

corrpound of d ai rester 2fin3flumate of formula:

5 QOOH
- TR
. (1)
o/
10
! J2 Fyc
15 2. A process for preparing the product of Claim 1,
comprising the step of reacting ﬂ -morpholinoethyl 2-(3-
trifluoromethyl phenylamino) nicotinate on double the
stoichiometric quantity of 2-(3-trifluoramethyl phenylamino)
nicotinic acid, in an appropriate solvent.
\/ 20 3. A procgss according to claim 2, wherein the solvent
—/ is ethyl ether.

4. - A analgesié and anti-inflammatory drug, containing at

least the compound of Claim 1.
25

30



