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- 1- 0559238 Description Medi canments to conbat chronic

graft-versus-host diseases and to conbat autoi nmune di seases, in particul ar

system ¢ | upus erythematosus 5 The (4-trifluoronethyl)anilide- of

5- met hyl i soxazol e- 4-carboxylic acid is known to be antiinflammatory from

Eur opean Patent 13,376. This patent |ikeWw se describes procesddS%%#8 t he

preparation of this conmpound. It has now been found that

N—(4-trif|uorgggébybgbgﬁyl)- 10 2- cyano- 3- hydr oxycr ot onam de [err]

[ Stecher and Carl son, Ann. Report Med. Chem 18, 171-179 (1983)] has

I mmunonodul ating properties such that it is suitable as a nedicament to

. (C;Ionh@p chroniMe@iaéheuelésus-chQBitdd:llsﬁmm qm;u-avh mg-dmsmhht) it s et ers mgune
i seases, 15 in.partic r syst.em ¢ us _eryt hepmat osus . . the

Mvent i on retaaoed 'qatbeY, SuEGe dRapaBey, "ETAR ol i ey stbiiic

trifl uor onmet hihiphengrytBenatingus3- hydr oxycrot onam de, it being possible to

use it as such or in the formof a physiologically tolerated salt, for the

preparation of 20 nedicanments to conbat chronic graft-versus-host di seases

and to coPbat That oildmiFd fduesemethyll apddideu o s\Emathyligrixazole-
eryt hemat osusg-ExaBBk93 il atid 3 eknSMht 8o BEC antiind lamilaltdrly B,

ry
al kaline earth netal and ammon] l'ts, .including.those of physiglogically
tol erated orgEHFepﬁﬁﬁoﬁalﬁﬁ%sJegﬁi?' Thi# oRRECHF aft .l-st‘?oscfe%/“c’&?ﬁg
di seases 5 p¥bbekgessiibanthel prepatattonsofr ehbsi ¥empohindquent|y,
rejection of the transplant. The transpl ant-host rel ation
AU It has now been found that N-(4-trifluoromethylphenyl)-
10 2-cyanc-3-hydroxycrotonamide

H
NC-C-C-NH —-@—CFs
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HO | CHy

[Stecher and Carlson, Ann. Report Med. Chem. 18, 171-179

(1983)] has immunomodulating properties such that it is

suitable as a medicament to combat chronic graft-versus-

host diseases (cGvH) and to combat autoimmune diseases,
15 in particular systemic lupus erythematosus (SLE).

Thus "the invention relates to the use of N-(4-
trifluoromethylphenyl)-2-cyanno-3~hydroxycrotonamide, it .

being possible to use it as such or in the form of a
physiologically tolerated salt, for the preparation of

20 medicaments to combat chronic graft-versus-host diseases

' and to combat antoimmune diseases, in particular systemic
lupus erythematosus. Examples of . suitable salts are



IS, however, not confined nerely to the rejection by the host organisnm in
certain cases there may be an i nmune reaction originating fromthe
transplant and directed 10 agai nst the host tissue. A distinction is nmade
bet ween an acute and a chronic reaction. The features of the acute
graft-vs.-host reaction are spleen enlardgement, liver swelling, |ynph node
hypertrophy, henolytic anem a, |ow | evels of inmunogl obulins and

conpl enent, afdkalhi Meheda ﬂgka¥¥ﬁﬁnﬁﬂEﬁﬁcﬁFt?Eaéﬁaﬂﬁﬂﬂ°nﬁﬂ?r%%&f?on

whi ch has an faacladiaqdr sSehekevsof alphyysd dlagiaafiayal toléecated Toegenis al so
the chronic f Bguhh?a Egease process. It results in |ynphadenopat hy,

i muge conpl ex glhomerulo- nephritis and in the formati on of nmany

anti bodies. This 20 formof the disease is mlder than the acute form and

does not al waxy regukrbniih gealER-vslbhBst $BBYH)! E¥BeaS¥BPt ONS produced by
cGvH reaction very closely resenbl e those of system c | upus erythemat osus.
B) System ¢ | upus erythematosus (SLE) 25 System ¢ | upus eryt hemat osus

i s an aut bi MmWhehditesasep Vdnttdt ichsothépeciibi, ¢ del atriweliygafredqent By sease

affects a larges , h ' s Lt
epi sodes. The?g gggﬁ%ﬁ ﬁ%ﬁ?ﬁ%@?%?ﬁ%ﬁ?ﬁgi %EE %?§ﬁ$g§$§%§33§%tﬁ%f§§%§%|
skin. I n nost isasboweyerer ngtegonfined meskiy bedthecreiesotionrbyathect ed.

Al 'so observedpage R ildnd; ﬁmdesf«wiﬁiéasésneh&lecn@perﬂé,aﬁemﬁﬁei a and
i nvol venent of the.,central pervpus % stem Nhn¥ |ngino ogi cal Ehenon&na
have been obs&PESHiRR: PR}ginating 3from, dbhe | trapsRLanty a4 AEFechPes

agai nst gart aagainstdehegRostst bgsugerm dibtdartdin Hedmadevbetheennahe
degected in Slégu%%t iaef‘x%t 2 ac:r}?réjxij[cecxteeéjct%arl .nsltlie ftoerai?ﬁ(f’j‘erg)l Sf {:ﬂg acute
graft-vs.~host reaction are spleen enlargement, 1liver
swelling, lymph node hypertrophy, hemolytic anemia, low
levels of immunoglobulins and complement, and diminished
15 immunological reactivity. The reaction which has an acute

course almost always has a fatal outcome.

There is also the chronic form of the disease process. It

results in lymphadenopathy, immune complex glomerulo-

nephritis and in the formation of many antibodies. This

20 form of the disease is milder than the acute form and

does not always result in death within a short time.

. b Symptoms. produced by cGvH reaction very closely resemble .
those of systemic lupus erythematosus.

B) Systemic lupus erythematosus (SLE)

25 Systemic lupus erythematosus is an autoimmune disease

which is not specific to any organ. This disease affects

a large number of organs and has a chronic course with

- acute episodes. The external manifestations of SLE are

lesions on the facial skin. In most cases, other areas of

30 skin and the mucosa are affected. Also observed are

nephritis, endocarditis, hemolytic anemia, leukopenia and
involvement of thé central nervous system.

Many immunological phenomena have been observed with SLE.

s



hasenment nenbrane of the skin, and agai nst |ynphocytes, 5 eryt hrocytes
and nucl ear antigens. In the first place, the antibodies which are directed
agai nst doubl e-stranded DNA (ds-DNA) formwith the latter conpl exes which
are deposited together with conpl enent on snmall bl ood vessels and
frequently result in vasculitis. These-dgpesits are 10 especially
dangerous when they occur in the renal glonmeruli because they result
in glonerul orelpéretis ﬂnarlmaktﬂmyof aantilwdilde dgadindn oemfaioliyniesld-y

det ectabl e | ”%&Xgﬁgégg%hge QSyﬁn’t%bESEQEt GlikR A% 'Wd & d%!:fff‘e& 0 be

50 to 80 % I COI and ot nMuNOSuppr essi ve nedi canents,
for {gxanpl e ci®l 8pRopstdents (am)dna#%t@ agatnat, | #PSr eXaBPleer Hhee

survival of peisemést WnbhbsXabeBECthePdkigl, yhharr&tg@iu;%t ﬁw;md@m,yet no
specific curativ at e, thera Nas bee ge entlng or
20  over omﬁﬁylgﬁﬁg‘éy ﬁﬁcgf’gaﬁuﬁr} e2d gﬁ"ﬁ’g‘ g’& # 8n§3§8%F 95 s

pur pose, the Ph¢ianmtibddies bddch aret dilrettéed gaaiovst dagd s shnansteder

| munoSuppr esSRAt $asiihal oG] IGHER! ¥AS NANR dIAZ30MENSSE denbhede There

is a variety o research into ew strains of
ni ce spont anedERPFLEEIFogethex Vé‘tféhcé’g‘PﬂISWeZ@aP&nﬁmﬂ%éﬂcﬁ°mqu%%e
whi ch are ani ghdsfwegabntliygiresutd Ehovakbaliae.&somﬂeaiaordapvsm dvks ne,

USA, and i ch_hay en neared furt our r.Qo r
speci 11 c ot OTRRCERORY SoStnet e RRY o el B | (AR
possi bl e to i glioweruldi beasusectbeyl rnguSEElmy M@hmtalﬁl on

non- aut oi mmnﬁ:.&héﬁ £lal 17 L efle Wi Eeiadnid 0¥s Eﬁ&n&%’itl | fseesd@diodk 1 N
kg relate to kg of body

car boxynet hy| tBYP Vﬁg‘ﬁntaﬂﬁ R*‘% km%gfg(#g%é{f%;& Ié’tﬁ);a#&gtuqen
Fi gure 3 N-(4tbrbél BOr ases8bykphenyl )-2- cyano- 3- hydroxycrotonam de i s
desi gnated anilide 2. The '

15 Glucocorticoids and other immunosuppressive medicaments,
for example cyclophosphamide (CPA), are of crucial
importance for the survival of patients with systemic
lupus erythematosus. There is as yet no specific curative
agent. To date, therapy has been aimed at preventing or

20 overcoming acute exacerbation and averting recurrences.
For this purpose, the patients have been treated with
glucocorticoids and other immunosuppressants, .but these
themselves have hazardous side effects.

There is a variety of animal models for research into
25 SLE. A few strains of mice spontaneously develop SILE,
such as New Zealand mice or MRL/l mice, which are animals
which originated from the Jackson Laboratories, Maine,
USA, and which have been reared further in our own animal
rooms under specific pathogen~free (SPF) conditions. How-
30 ‘ever, it is also possible to induce a disease resembling
SLE by experimental operation on non-autoimmune mice.

In the text which follows the quantities stated in mg/kg

- relate to kg of body weight; CMC denotes the sodium salt

of carboxymethylcellulose, and N.S. denotes "no test

- 35 substance". In Figure 3 N-(4—trif1uoromethylphenyl)-2-
cyano-3-hydroxycrotonamide is designated anilide 2. The



-.4 - active substances were adnministered orally in a mixture with CMC.
"N.C." denotes negative control. C Phar macol ogi cal tests and results 1
Chronic graft-vs.-host .disease 5 This nodel has been described in various
publications by GLEICHVANN et al. SLE is induced by initiating a [err]
reaction by an abnormal T/B-cell cooperatg en [ G.EI CHVANN et al. Euro. J.

| mmunol . 12; 152-159 (1982)]. The cGvH di sease was initiated by two

i njections of agplieen sabdthdces! Meres athlilnd stBiedicrallyl genermitianre n

accordance with MANN et, al . (DBA/ 2 x, C57B1l/ 6 ach received 70 x
o o 2 Ct el M et Benot B nBaeiRE BoRt g e [0 Vol 10 X
day QLoand day 8. The animals were treated for the first time on the 17th
day after theSiS p%b&%%cggbggk?gﬂtQLtEhSnQOEQEugﬁk'S- Experinment 1.1 was

carried out, e being m i s experinent of only fenmale aninmals as
donors and recipients. Each animal received oral adm nistration of 1 n

whi ch in eachjgase chadindicn@galritevaloudktolisebhkse conmpound indicated in 20
experiment 1.1, plus CMC in a concentration of 100 ng/l. Experinents 1.1)

From day 17 onwards, the follow ng were adm nistered once a day: CMC, N. S.,
25 - 5 1 mhlilsgmodeédmbhisabeenodedcnmbed pnedariohsnsubl it hopk gy
¥ (01 1) Lo ISR G173 She G ppre S
were 10-11 ank@action bycangpbpprmal T/B-cell cooperation [GLEICHMANN
et al. EBuro. J. Immunol. 12; 152~-159 (1982)]. The cGvH
\_ disease was initiated by two injections of spleen and
10 thymus cells. The mice, Fl generation in accordance with
GLEICHMANN et al. (DBA/2 x C57B1/6), each received
70 x 10° DBA/2 cells, injected intravenously in 0.2 ml of
culture medium, on day 1 and day 8. The animals were
treated for the first time on the 17th day after the
15 first injection of the donor cells. Experiment 1.1 was
carried out, use being made in this experiment of only
female animals as donors and recipients. Each animal
received oral administration of 1 ml which in each case
contained the amount of active compound indicated in

20 experiment 1.1, plus CMC in a concentration of 100 mg/l.
Y, Experiments

1.1) From day 17 onwards, the following were administered
once a day:
CMC, N.S.,
25 1 mg/kg indomethacin or
' 2 mg/kg prednisolone or
20 mg/kg N-(4-trifluoromethylphenyl)~-2-cyano-3-~
hydroxycrotonamide .
30 mg/kg N-(4~-trifluoromethylphenyl)-2-cyano~3-
30 hydroxycrotonamide. '
There were 10~11 animals in each group.



-.5 - a) Proteinuria For the duration of the experinment (9-10 weeks) the
amount of protein in the urine of the aninmals was established each week
(Al bu-sticks reagent sticks, 5 - Anmes Division, MIles Laboratories,

El khard). The results of these tests are shown in Figure 3. b)

| nhi bitions of the graft-vs.-host index Buring the course of cGvH di sease
there is a con- siderable enlargenent of the spleen as a consequence 10

of the i munokdgPEtedansiei ve activity. |f the weight of the spleen is
related to the body wei ght of the diseased animal, and this ratio is
conpared with the ¢orrespondi ng.rati r the healt njpal . the result is
t he igraft-vs. - host Fﬁdgig %graglon of ERe exper1men@¥b$3£§BV£$Eﬁ& 58% body
wei ght X GvH i ndex amoupite st vrafieirh inbbhg weipkt df Viiler eandmaXslivaased)
ani mal investigate :h.= qheal hh ' : LS P Iple with
the GvH index to e%{sa%l%ﬁ's%%hte ﬁe%%gt\?eﬁ%;)& g&‘ }f%%psd‘fls%%sse]::é%%ééé? a?%%]p%he

i ndex theSgreater tmesseRivisions Mides sbaberatpriessyBldkhard)sholkein

Table 1. Table 1 2%esulHCUf theddbEedt&C are shown in Figure 3, G/H %
change nent i ndex 1.1 CMC, N. S
2.99 01.1 1 ng/ kg i ndonet haci n per day 3.44 115 1.1
2 nmy/ kg prednitgdol ofmhidritdaps] of7the grafitsgs3ehost index 20 ny/ kg

"N (4-trifluoro- 1.99 -33

During the course of cGvH disease there is a con-
. siderable enlargement of the spleen as a consequence
— 10 of the immunological defensive activity. If the
weight of the spleen is related to the body weight-
of the diseased animal, and this ratio is compared
with the corresponding ratio for the healthy animal,
the result is the graft-vs.-host index:

15 spleen weight X / body weight X
GvH index =

spleen weight h / body weight h
where X = (diseased) animal investigated, and
h = healthy animal.

20 It is possible with the GvH index to establish the
severity of the disease: the larger the index the
greater the severity of the disease. The results are

Y shown in Table 1.
Table 1
25 Experi~  Substance GvH % change
ment _ index
1.1 CMC, N.S. _ 2.99 0
1.1 1 mg/kg indomethacin per day 3.44 115
1.1 2 mg/kg prednisolone per day 1.27 ~58
30 1.1 20 mg/kg N-(4~-trifluoro- 1.99 ~-33
methylphenyl-2-cyano-3-
hydroxycrotonamide .
1.1 30 mg/kg N-(4-trifluoro- 1.27 -56

methylphenyl~2-~cyano-3~
35 hydroxycrotonamide



net hyl phenyl - 2- cyano- 3- hydroxycrotonam de 1.1 30 nog/ kg
N-(4-trifluoro- 1.27 -56 net hyl phenyl - 2- cyano- 3- 35

hydr oxycr ot onam de - 6 - The results of the abovenentioned tests show
that N-(4- trifluoronethyl phenyl)-2-cyano-3-hydroxycrotonam de inhibit the
devel opnent of cGvH diseases and SLE in fice. This substance results in 5
1) preventi on of the devel opnent of gl onerul onephritis in both diseases;
thi s has beerfR@iofpspits hef dthenabovesantionpd bestsi shewctbaEdNrd4rhe

urine and by ﬁﬁf@h@&bﬁ@tﬁfﬁ%ﬁeﬁgmhezkéyaabs-;saiydraxye&wdmiaet he

anti-ds-DNA ant.i hody titer; ' ecrease in the i,ndex; 4) a
Hoct dopendoamn Rty tnd Hevelqpuatly off ERELAEaSAPES| 200 i Ty fLoe:
T-1ynphocytes. N (4-Trifluoronethyl phenyl)-2-cyano- 3-hydroxycrot onam de has
advant ages COppAL Quﬂ@ﬁﬁhé@“yg LPPr ggsants such as 15 cycl ophospham de

or glucocorticords, since 1t does not cause general suppression of the
i mmune syBt enl hnd, prevention 0Ff dvke rdgpsikornentn of aliemegudionephed titscel |

func- tion. It is ghlpdde &Hé‘as%ﬂgpﬂzitﬁjé“%afshﬁéeht sHEWY 1B fidfe dimi@h~

conbats chroni ¢ GvH, di seases and SLE, 20 . .

N- (4-Tri f | uor omet hy1PReAP ERE BEARI hEFERYefotidndheciEthe pand by

adm ni stered eithehigtoDegidbErtespPPronrthéckidnéfe; f orm of m crocapsul es,

or m xed with,custonar siologjcally,toler d_excipients, diluents

and/ or i ngredfént s ﬁﬁéugg%ﬂ?leaﬁﬁﬁeaéEﬁTﬂ?Eﬁégeﬁn€£%$#§?tﬁ%ﬁr'rectalIy,

i ntravendOsl y3pr pardetreaséyinotbé GvHrEndek;

C 4) a dose-dependent improvement in the diminished

~ proliferation of T-lymphocytes.
N~(4~Trifluoromethylphenyl)-2-cyano-3-hydroxycrotonamide
has advantages compared with immunosuppressants such as

15 cyclophosphamide or glucocorticoids, since it does not
cause general suppression of the immune system and, in
fact, allows regeneration of the diminished T-cell func-
tion. It is all the more surprising that it very effec-
tively combats chronic GvH diseases and SLE.

20 N-(4-Trifluoromethylphenyl)-2-cyano-3-hydroxycrotonamide
can be administered either alone, where appropriate in

L the form of microcapsules, or mixed with customary
physiologically tolerated excipients, diluents and/or
ingredients. The agents can be administered orally,

25 rectally, intravenously or parenterally, oral or rectal
administration being preferred. Examples of suitable
solid or liquid pharmaceutical presentations are gran-
ules, powders, tablets, coated tablets, capsules, sup-
positories, syrups, emulsions, suspensions, aerosols,

30 drops or injectable solutions presented in ampules, this
also including the dry ampule as a special presentation,

as well as products with protracted release of active
compound, in whose preparation use is customarily'mAde of
auxiliaries such as excipients, disintegrants, binders,

35  coating agents, swelling agents, lubricants, flavorings,
sweeteners, buffers, antioxidants and/or solubilizers.



adm ni stration being preferred. Exanples of suitable solid or liquid

phar maceut’i cal presentations are gran- ules, powders, tablets, coated

tabl ets, capsules, sup- positories, syrups, enulsions, suspensions,
aerosols, 30 drops or injectable solutions presented in anpules, this
also including the dry anpule as a speei al -presentation, as well as
products with protracted rel ease of active conpound, in whose preparation
use i s cust onBxahylesdefofauxddianiesswbich arextreguently dusedt @apant s,
bi nders, 35. m&?ﬁééﬂﬂmagéft ScaB¥Blhhi NSaASSHE e, | WHIGAM S pHdspiitdids,
sweeteners, buffers, anti oxidants and{:oi S |U%I lizers - 7 - Exanpl es of
auxiljari es whttRPhpm a-‘é’dﬁ}é’rﬁ'l yIRRRY St e 3’&& gseut etherufitERitmat e,
cal ci um phosphalegs, lattadbunidi, ogyedatimpnrtaxich,| aditesd nand ceillierl aregar s,
talc, lactal bumn, . atgn, s Vi l NS, C ul nd _ it
derivati v%s, _ glgtlfl\i malfl%:4 an%gr{'/g%g{‘g%?é oI s, ipo.l %éck hy?%ﬁgéa %/%ol so,llaén’d

physi ol ogi cal P§l¥ethplenee gbygehss sapd aehysiolaogicgdiler | ag e
glycerol and gb1eenes! ¥RKEr ids 8€OPDl S wdPerPhal BBASYS] CallyReeduCisndr e
preferably pregared afd 18 , ad ngséered in dosage units, each unit
contai ni ng as®&REF vROLYRYFEHFeALCORO4Bt i ned dose of N-(4-trifl uoro-

nmet hyl phenyl ) 2- cyano- 3- hydr oxycr ot onam de. This dose can be from 10 to 200

ny, but prefe |y , r Iig?go bt t ets,
capsul es and ?ﬁ%;ﬁié%ggéggé’ggeé‘%iﬁt% né{}%%ﬁggibéiralgi y(b.%l‘t?eo%1 i%&rrg,
for injeéfi onadbinisbaredr dderdesayn amilses gaah renthogontadsiag A3y
those based 0gcPhéé-tindte@ionet Ny RidFIHed’- de%anOof- Mif et Plysiesd de or
a Qg}t t her eof , gnf 50 8 00 , grefgrabl 100 to, 200 qg, ngr rect al
adm ni stra- Wmethylphenyl)Z-cyaho-3-hydroxycrotonamide. This dose can

be from 10 to 200 mg, but preferably 50 to 100 mg, for

solid dosage units, such as tablets, capsules and sup-

15 positories, 1 to 30 mg, preferably 5 to 10 mg, for
injection solutions presénted in ampules (intravenous),
especially those based on N-(4-trif1horomethylphepyl)2-
cyano-3-~hydroxycrotonamide or a salt thereof, and 50 to
300 mg, preferably 100 to 200 mg, for rectal administra-

20  tionm. - ' '

In humans, daily doses of 50 to 200 mg of active compound
on oral administration, of 10 to 30 mg on intravenous
W] administration and of 100 to 300 mg on rectal administra-
tion are indicated for the treatment of an adult patient.
25 Bowever, in certain circumstances higher or lower daily
doses may be advisable. The daily dose may be adminis-
tered either as one dose in the form of a single dosage
unit or as several smaller dosage units, as well as by
administration of several divided doses at defined
30 intervals.

Another use of the compounds comprises combination with
other suitable active compounds, for example antiurico-
pathics, platelet aggregation inhibitors, analgesics and
steroidal or non-steroidal antiinflammatory agents.
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20 tion. In humans, daily doses of 50 to 200 ng of acgy
oral administration, of 10 to 30 ng on intravenous admu‘mﬂlmmlﬂﬂm
100 to 300 ng on rectal adm nistra- tion are indicated for ct 1t of
an adult patient. 25 However, in certain circunstances higher or | ower
daily doses may be advi sable. The daily 8ose may be adminis- 0858238t her
as one dose in the formof a single dosage unit or as several smaller
dosage units Patentel¢laim$sy adninistration of several divided doses at
defined 30 intervals. Another use of the conpounds conprises conbination
wi th other sujtable active conpounds, for_exanple antiurico- pathics,

pl atigl et aggreygat i dFEPRPERRE of ,tlé?lai‘b‘@%‘ﬁ,% and steroidal or non-steroidal
antiinflamuatory agents. * C L M S * - 8 -

0559238 Patent clains: 1. A corrpourad of the formula O [err] the conpound .
bei ng present as such or in the formof a physiologically tolerated salt. 5

2. A nedi canent containing an ef fedkive anggPR\of the conpound as cl ai ned
in claiml, the conpound being Wfreﬁer&-ﬁaﬁ- n@ TnCfhe formof a salt.
_ _ ¢

N

HO CHy

the compound being present as such or in the form of
a physiologically tolerated salt.

5 2. A medicament containing an effective amount of the
compound as claimed in claim 1, the compound being
present as such or in the form of a salt.



