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USE OF (Z)-2- CYANO 3- HYDROXY- BUT-2- ENO C ACI D- (4' -
TR FLUOROVETHYLPHENY - AM DE FOR TREATI NG | NFLAMVATORY
WBMEN4DUSEASE FI ELD OF THE | NVENTI ON The pr eseeit/US2005/037161
invention relates to nethodsqaf treating inflammtory
bowel disease. In particular, the present invention
relates to the treatnment of inflammatory bowel disease
with (Z2)-2-cyano- 3-hydroxy- but-2-enoic
acid-(4"'-trifluoronethyl phenyl)- am de, commonly known
as teriflunom de. BACKROUND OF THE | NVENTI ON
(2) - 2- cyano- 3- hydr oxy- but - 2- enoi ¢
acid-(4'-trifluoronethyl phenyl)-am de (teriflunom de)
has the structure illustrated in Forrmula |I: Formul a
I[1t is an active netabolite of the disease-nodifying,
antirheumatic drug 5- nethylisoxazol e-4-carboxylic
-(4-trifluoromethyl)-anilide commonly known as
| ef | unomi de, the structure of which is shown in
Formula Il1. Leflunom de was first disclosed
generically in U S. Patent 4,087,535, issued on May 2,
1978 and specifically in U S. Patent 4,284,786, issued
on August 18, 1981 , wherein it was disclosed that the
compound coul d be used for the treatnent of multiple

sclerosis. Al so, the successful use of fl (l.in for
the trHSnEn@Er(ZHZ -CYANO-3- HYDB&DXYr%Ug—%E&Ql q&%-f_% f
TRI ?Efgéﬂﬂ)oﬂﬂh[ﬂﬁ FOROIFEATAGG IREL RRAIATORY BOWEL
pattT,

Journal of Gastroenterol o@[SEAGSE 9) 8305) Bot h of

the aforenmenti oned patents are incorporated herein by
reference in their enti rety Formul a 11

(Z) - 2- cyano- 3- hydr @f¥; Bubr IHEAVGENTION

acid-(4"-trifl uoromet[ﬁyl pEeny )-am de (teriflunom de
.Fornmula I) use in treating chronic graft-versus-host

dl ﬁ'%%sp%eggnt |nverﬂ|on relates to methods of treating inflammatory bowel

disease. In particular, the present invention relates to the treatment of inflammatory
bowel disease with (Z)-2-cyano-3-hydroxy-but-2-enoic acid-(4-trifluoromethylphenyl)-

amide, commonly known as teriflunomide.
BACKROUND OF THE INVENTION

(2)-2-cyano-3-hydroxy-but-2-enoic acid-(4'-trifluoromethylphenyl)-amide

(teriflunomide) has the structure illustrated in Formula I:

CN

H&WNH
OH O
CF,

Formula |
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di sclosed in U S. Patent 4,965,276 issued on Cctober

23, 1990. U. S. Patent 5,459, 163 issued on Cctober 21,
wa2®goattel U. S. Patent 5,679, 709 i ssued on Cct ober/USWO5/037161

1997 di scl ose conpositions ugeful for treating

aut oi nmune di seases in particular |upus erythematosus.

Both of the aforenentioned patents are incorporated

herein by reference in their entirety. Teriflunomn de

has |s®eacl$\immtébblm oﬁtheedlaMSqaandlfymgaanméleelﬂT%l@t@ ugrp-

methyiserRolRricaboRlic S tafuciometaanis comalf iy kpgn as

t first
eﬂurﬁ‘a@ gf?e é@@ct‘,tﬁre 5f \&K@ ris é‘howﬁ.lr) @Rg’rgﬁg ggiﬁlegﬁ@%gg%(\ﬁés rs
dlsclo§é?d gendicallydn21B. Raterdr;, 087,685 dsawed oy May 2vi QKB ARdan

ol S ] LA R o e

8 hdl oRiEBe @BedWor theftreatment of multlple sclerosis.
dlscl%%ﬁ)m Sgigt%l gfnbé)lu inhibits the enzyne di hygir ooat e

Alsodﬂ’raysimmgeafad; gse aﬁ?/@huzymdeaﬁzréhe itrgatmght ‘Pfh@f gepge in a small

il Bl Vo Bl 8B e s, o1,

et aIQQ‘D@ﬁ ahrﬁeﬁ‘fdé‘nuﬁﬁﬁnélcbﬂ@amtde‘mer@lc@/r 965(9)1f83(t5)a18axﬂh of the
ntestinal di seases of unknown eti o{@gﬂgé char cter ze

afor@yeomfmd paients armacemeraiednareiy ngRdN e"i%’ét'fe Y-
gastrointestinal tract. Representative of IBD are
Crohn's disease, ulcerative colitis, indeterm nate
colitis, and infectious colitis. Cr&m' s disease is an
i di opathic chronic enteritis o yknown etiology. This
di sease occurs nost frequentl uman bei ngs of both
sexes in their twenties oS chronic. It is a
granul omat ous | esion wt iNdyosi's or ulceration and
may be present withi e whole alinmentary tract from
mouth to anus. The c/ln\ al synptons of Crohn's
di sease are cellaImN% engrral nmal ai se, diarrhea,
nmel ena and occul t bleéalng positive, fervescence, |oss
of body wei ght, anem a, il eus, abdom nal tunor and
peritonitis. U cerative colitis is an unaccountabl e
di sease of diffuse nonspeEofmalailhf| ammati on of the
col on, which attacks the nucous nenbrane and often
forns an

(Z)-2-cyano-3-hydroxy-but-2-enoic acid-(4’-trifluoromethylphenyl)-amide
(teriflunomide ,Formula 1) use in treating chronic graft-versus-host disease has been
disclosed in U.S. Patent 4,965,276 issued on October 23, 1990. U.S. Patent
5,459,163 issued on October 21, 1997 and U.S. Patent 5,679,709 issued on October

21, 1997 disclose compositions useful for treating autoimmune diseases in particular

lupus erythematosus. Both of the aforementioned patents are incorporated herein by
reference in their entirety. Teriflunomide has been shown to produce antiproliferative
effects on a wide variety of immune cells and cell lines (Cherwinski H. M., et al, J.
Pharmacol. Exp. Ther. 1995;272:460-8; Prakash A., et al., Drugs 1999;58(6):1137—
66; Bartlett R. R. et al., Agent Action 1991;32(1-2):10-21) and anti-inflammatory
activity in an animal models of inflammation (Huang, W-H. et al. Chem. Pharm. Bull.,
2003, 51(3): 313-314 and U.S. Patent 6,716,411 issued on April 6, 2004).
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erosion or ulcer. The lesion is chiefly subnucosal.
The clinical synptoms of this disease are
woeweous4henaf eci a, celial gia, hemafecia, watePgI/Esm0$/037161
fervescence, |oss of appetitg, nausea and vom ting.
Al so, ulcerative colitis may be attended by such
troubles as arthritis, stricture of the large
intestine and copious bl eeding, but their incidence is
Addifighallyi, @hnhicits tieneniyrae aiydresateR2hydedgatese, an enzyme essential

Ry . :
for tiaipyyehgsis SUPYHSA 2% e ineaur bl CLAT o B eol 1 §OB P 209-303).
\k,’V: Iﬁlﬂ?HnYﬁogy ?8@\/@9&@&5%& ngg)g?scé drerA138m TREAYY iddrfify a series of

dely used To contro rate | BD synptons and to
relatediimteeiimalrdiss sssismf unBavenetioldgyacheaacienized byfaheanic inflammation

st oo B BBl L SRR T e ronns
diseBZAtUSRELE Bolitfy TARBARINR cAME, BRY FEERA &olitiEhe nost

_corhmn surgical treatnments for severe chronic IBD are
i nCecttri's diserss éx ain ddispaihit; chubnicrenteritis ot unlgyavanptiology. This

et el ReSOTRUE By S BBl S o T St bt bletes ana
beccgﬁgg_ﬁﬁ}dhi@.rlﬁﬁoé hReflidraatduBResibn withdiiitsisasradesration and may be
I zzi ness, changes in blood chem stry (includin

presentwithindhe whelk @meniary teagt fromugiush i;ands-uthe clinical symptoms

of ChBTaHsPase ARareingien J5HeRd i Se. FRR e RIG B off bocutt
bleekigep¥itiid) fev@btende, I63afboty Weigt,eariesnia, itees) abdominal tumor

novel agents for the treatment of |BD without sone of
and peatasiiifeef fect 1iabilities associated with current

o PR B URRT Aol Bapadempan e eispectc
infladiiflation ohthe! dolbeavhithizdiasks tre ueatsemembfaneuand piten forms an

R R O R Y I
LBl o 6 oo o
of agp&titd 28auskissand gomiting. Hdsh, ateatativi solitist nay Ibg atfended by such
trougfésya%pggﬁ%}s?Sétricture of the large intestine and copious bleeding, but their
incidence is not high.

Current therapy for IBD includes anti-inflammatory drugs, immunosuppressive
drugs and surgery. Sulfasalazine and related drugs having the bioactive 5-amino-
salicylic acid (5-ASA) moiety are widely used to control moderate IBD symptoms and
to maintain remission. Severe inflammation is often treated with corticosteroids and
sometimes ACTH or with immunosuppressants such as 6-mercaptopurine,
azathioprine, cyclosporine, and methotrexate. The most common surgical treatments
for severe chronic IBD are intestinal resections and, ultimately, colostomy, which is a
complete cure only for ulcerative colitis.

Severe side effects are associated with the drugs commonly prescribed for
IBD, including nausea, dizziness, changes in blood chemistry (including anemia and
leukopenia), skin rashes and drug dependence; and the surgical treatments are

radical procedures that often profoundly alter the everyday life of the patient. Clearly
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the activation of which is nodul ated by teriflunom de.
Al so, there is sone evidence suggesting parti al
wor@slap4nf M5 with inflammatory bowel di seasePCT/US2005/037161

(Purrman J et al. J. din. (astroenterol. 1992, 14, 1:
43-46 and Kinmura K. Mayo din. Proc. 2000, 75, 8:
802-806). Follow ng adm nistration of teriflunom de,
hi gh amounts of teriflunom de enter the intestinal

theré @ Reed fbrsndRy agentifer tie Eeatheent il BD otithmattisome of the side-

recirculation or via the jntestinal mucosa. The
effeqt fighiytiem apsoriaiedavitls CorerENsrPYexposed to rel ativel y

hi 9erfﬂm3>'r‘r%é lt%tglfth%%' dd b i8d effltdcl "\?bﬂﬁfﬁblfdaﬁ rrﬁfdﬁe@bﬁnultlple

be achieve omer oses than’those requiredt
sclertorsmanelystreonmcaaunalsrfumneamm@émulmmleacéarpalﬁiMS) tTHLe

b o 8 AU 0 T B8 B e s o

|
Neu@?Qq;grn{i’#cﬁfaWﬂnPrr@e@ IR, ¥ad7 pbhe0g®rd safetBD rQchK IFPcﬂdosky, N.

_ unom de even at doses for treatin
Engdd sMad ¢ 847 a8k todBPpdisardars ineediated |SIéb!5’ﬁalﬁ‘g@Hb' yia T lymphocytes

t I
e SRR PP Ao ) g
? a'ﬂﬂél%ﬂ@la@d?MSSmﬂi infasenatohcieswedli diseass. i (Rustman J et al.
|n efermnate colitis and infectjious colitis

J. CloR: GagtrqemesekT| S9QVEINT | CRS-ecaTst Kiseuia: K rMawe (Ui P10 2000, 75, 8

802@%3 od of treating inflammatory bowel disease in
‘ents by adm nistering a conpound of Formula | or a

IOhﬁbﬂ@ﬁlﬂgtad?ﬁﬂniﬂraalon&mt@fﬂﬂmmde highraeodynts of deriflunomide enter
t her apeuti cal eat..t he

ly effective am
the intesdiagbl e This MESBRAR EFIORT eePRRAA BarFualign or via the
mteéiﬁ%‘?nﬂﬁ' ?I JH ViR és}ﬁgﬁm%%% t‘Flu%FéfBPéjekerééH t@ relatlvely high

Speci armaceutically acceptab sal ts"
amoER sf tenﬂhaomaie mdcthacanamoreﬂeatst may be MB@@CMUDN% doses

art s sca G e RRSB A ohpRL ie, B SRR meorty
of tHFEHnRIEEE NPy pRvide futhdRénR8AcA&htolibearexpodure. Thus, based
upon the above discussions along with the good safety profile of teriflunomide even at
doses for treating systemic diseases, and coupled with the low likelihood of
gastrointestinal side- effects, make teriflunomide a potentially useful drug for the
treatment of IBD, which includes Crohn’s disease, ulcerative colitis, indeterminate

colitis and infectious colitis.
SUMMARY OF THE PRESENT INVENTION

The present invention is a method of treating inflammatory bowel disease in
patients by administering a compound of Formula | or a pharmaceutically acceptable

salt thereof, in a therapeutically effective amount to treat the disease.
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inorganic acid addition salt of the base conpounds
represented by Formula | . Illustrative inorganic
wa@eood®44rni ch form suitabl e salts include hydr opti/v81005/037161
hydr obrom ¢, sulfuric and phgsphoric acid and acid
nmetal salts such as sodi um nonohydrogen orthophosphate
and pot assi um hydrogen sulfate. Illustrative organic
acids which formsuitable salts include the nono-, di-
and tri-carboxylic acids. CNlustrative of such acids
are, for exanple, eélc lycq |c | actic, pyruvic,
mal oni ¢, succinic, &B uire alic, tartaric,
citric, ascorbic, nalei hy r oxyfye , benzoi c,
hydr oxybenzoi c, phenylaéﬁﬂlco ci nnani# licyclic
2- phenoxybenzoi c, ptol uenesul fonic aci d égd sul fonic
aci ds such as nethanesul fonic acid and 2-
hydr oxyet hanesul foni ¢ aci d. FAEW&a ! t he nono- or
di-acid salts can be fornmed, and such salts can exi st
in either a hydrated or substantially anhydrous form
In general, the acid addition salts of these conpounds
are nore soluble in_water [ r Wy
or gani c soIveE*QVQhEDNHE@ﬁ%gﬁngﬁﬁigﬁgﬁ%ﬂyggﬁﬁgpﬁ free
base forns general |y denonstrate higher nelting
poi nts. Pharnaceutlcally acceptabl e basic addition
salTeahs oead siensin-haveithe onggnings definatbinghis spasifidation.
addition salts of the conmpounds of Fornula | .
Exanpl es are alkali nmetal or alkaline-earth neta
hy a5 03h iR uf IE/ AScepsh|E Ba[tEOh@aAs BitheCah aclnaddition salt or a
magnesi um or rium hydr oxi des; anmoni a, and
basnaladaihtm alt, athiicheler is possibledamaaksowiiaine camn%@dwme present
nmet hyl am ne, trinethylam ne and picoline. The
'”VegaP%ctlon of the appropriate salt may be inportant so

t hthérﬂ?ac%%héélly Sciptabidcl ¥ddidon TaR” isedrgotdretoxic organic or
~criteria for the appropriate salt will be kngwn_to (?
inorgéniclasitl audtio salt of i basecPmROUNAE FRICRSNEA LT JGUdE

h as.f.or. P
Ilflus ahy]% Hmﬁ%@c a%ﬁd&; \ghcﬁxf?@ sgﬁéﬁite arfﬁal’r?rcéug@ﬂgsird‘cﬂoﬁlc

hdeUbroﬁ'u‘icﬁ%hlfﬂllﬁb af@ phdsphyrié acidtanenacid rmethLisaltsgsudiuas aodium

mo@yngggd@;gmgér{fg&;%ggﬁ%gp oRn hgﬁrolgrgnngl}l%ateq hlt&stratlve organic

acids which form suitable salts include the mono-, di- and tri-carboxylic acids.

lllustrative of such acids are, for example, acetic, glycolic, lactic, pyruvic, malonic,
succinic, glutaric, fumaric, malic, tartaric, citric, ascorbic, maleic, hydroxymaleic,
benzoic, hydroxybenzoic, phenylacetic, cinnamic, salicyclic, 2-phenoxybenzoic, p-
toluenesulfonic acid and sulfonic acids such as methanesulfonic acid and 2-
hydroxyethanesulfonic acid. Either the mono- or di-acid salts can be formed, and
such salts can exist in either a hydrated or substantially anhydrous form. In general,
the acid addition salts of these compounds are more soluble in water and various
hydrophilic organic solvents and which in comparison to their free base forms,
generally demonstrate higher melting points.

“Pharmaceutically acceptable basic addition salts” means non-toxic organic or
inorganic basic addition salts of the compounds of Formula I. Examples are alkal
metal or alkaline-earth metal hydroxides such as sodium, potassium, calcium,

magnesium or barium hydroxides; ammonia, and aliphatic, alicyclic, or aromatic
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tenporary or permanent basis, or preventing or slow ng
the appearance of synptoms and progression of the
woamweg4atiesor der or condition. d) "Therapeuti caPCHUs2005/037161

effective amount” neans an agount of the conpound,

which is effective in treating the naned di sorder or
condition. e) "Pharmaceutically acceptable carrier” is

a non-toxic solvent, dispersant, excipient, adjuvant

orgafilc &thimes smehers mbth)ylhamhnei srlmebhgwmmeiarldhec@lmoﬁlh@ sglection of

the asprabimaalaaa pedmoesribes e o8B & hotfupB-Fg; iR
seleé@?ﬁ%gﬁngffoﬂﬂg‘égﬁéﬁﬁété%rélttvﬂll'b@fkrﬁﬁ\ﬁri ®dne Skile®iatiel art.

: a carri I's pharmaceutically acceptable oil
typ| cally used for parenteral adm nistration. f)

) ¢ nEatRaEVPaRE 2 MABE BRBecH Al Faf ag Tt ek RPRL Bt hice, dogs.

Orb@cgt@&lheﬁ pRfs, B8 grirmateassuch a%msirﬁanét i ncl udes
mrror~image 1soners (enantioners), geometric

(cis/trans) isoners, and isonmers of conmpounds with

c) m)xﬁﬁt@p ral “ﬁﬁ% Chgﬁ%éqsegﬂ{l)ﬁ!ea{rngﬁtj ﬂ{cﬁjcﬁﬁgﬁ t?[}trr{o?'ilnhﬂéﬁ%s

I soners unom de" is

t hgl@gMRg Syrgtdend, @liminating the causation of the symptoms either on a
5- net hyl i soxazol e- 4-car boxyl i c

t r feMp@RGyTet PYINARMIt g, Oﬁ})re\*pé\tlpmqg slawipg the appegrance of
gengmf)fpnqg ?ﬁg lp?%gr{ealoﬁ (?Wﬁé;ﬂa é&’@k&@?@é?‘ BYcoRdiEiBAI C

acP onet -am de. The synthesis
of the conpound of Fornula 1 has been discl osed, and

d) |ﬁ“mgehmcdﬂgeﬁemweahmttmeanarae aneountiafdbm compound, which
those skilled i

r exa at ent
5 Gosfreive in Gehbnd e Ratried B6REBE Songltota pat ent
5 990, 141 , issued on Novenber 23, 1999 di scl ose

e) mt‘ﬁﬁ’é?t?néﬁeu%&é‘ﬂﬂ“@éde%tagb%a@f &' @BMohdogid sohterit dispemsant,
i ncorporated hérein by reference. One synthe

di extipird, adjuustraiher mataE! wich is le?Eié'v'F*htsf@ocqrﬂpound of the
SC presean invention in order to permit the formation of a pharmaceutical

composition, i.e., a dosage form capable of administration to the patient. One
example of such a carrier is pharmaceutically acceptable oil typically used for

parenteral administration.

f) “Stereoisomers” is a general term for all isomers of the individual molecules
that differ only in the orientation of their atoms in space. It includes mirror
image isomers (enantiomers), geometric (cis/trans) isomers, and isomers of
compounds with more than one chiral center that are not mirror images of one

another (diastereoisomers).

g) “Leflunomide” is the generic name for 5-methylisoxazole-4-carboxylic-(4-

trifluoromethyl)-anilide.

h) “Teriflunomide * is the generic name for (Z)-2-cyano-3-hydroxy-but-2-enoic
acid-(4’-trifluoromethylphenyl)-amide.
The synthesis of the compound of Formula 1 has been disclosed, and is

accomplished by methods that are well known to those skilled in the art. For



Schene 1 Formula | In Schenme 1, step A, commercially
avai | abl e cyanoacetic acid ethyl ester is reacted with
weowmesoinal |y avail able 4-trifl uoronet hyl ani | | PET/TIEBD5/037161

at elevated tenperature to grve

cyanoacet-(4-trifluoronmethyl)anilide. In step B, the

product fromstep Ais dissolved in tetrahydr of ur an

and reacted with NaH in acetonitrile foll owed
exarﬁrﬂéClUSq?‘at%t B 584&]8)41 isslledrdrd@piila2, a8y esd Uiz P@@m(ﬁjaao 141,

o TSR RS SRS o
paterg%fe{rgqﬁ'?c;rp{)yat Yeleif ?‘?@%‘?e%lé Cbn%@%‘th%as disclosed in US
M i st e

I ng o a patient having said disease a
Patehh8/090¢e14 1 isdllusiradéd ecBchemearibunt of a conpound of
Formula I, its stereoi soner, or a pharmaceutically
5 acceptable salt thereof, optionally in conbination
with a pharmaceutical ly aggiephahl e carrier, Formul a |
I n anot her enbodi nent of the nmethod of this invention
said inflamuatory bowel disease is Crohn's disease. In
a further enbodi nent of the nethod of i's invention,

sai d i of | anmat ory bowel disease | S _col idsB
NG hest@iodi rregﬁ h‘e
invgntion, said infla %ry S

' O
i Nnd& er m nat e tis. In stil® anot her enbodi nent df
t he net hggN-6 @ ention, said inflammtory b Cl
di sease is in ous colitis. In a further enbodi nent

of the nethod of this invention, said therapeutically

ef fective amount of conmpound is an anount |ess than

that required to treat system c autoi nmune di seases.
Clip afdt her enbodi ment of the method of this invention,

t her apg.:& cally

Formula |

10 In Scheme 1, step A, commercially available cyanoacetic acid ethyl ester is
reacted with commercially available 4-trifluoromethylaniline neat at elevated
temperature to give cyanoacet-(4-trifluoromethyl)anilide. In step B, the product from
step A is dissolved in tetrahydrofuran and reacted with NaH in acetonitrile followed by

reaction with acetyl chloride to produce the compound of Formula L.
15 Thus in accordance with the practice of this invention is disclosed a method of

treating inflammatory bowel disease which comprises administering to a patient
having said disease a therapeutically efféctive amount of a compound of Formula |,
its stereoisomer, or a pharmaceutically acceptable salt thereof, optionally in
combination with a pharmaceutically acceptable carrier,

20
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effective amount of conpound is an anount |ess than

about 10 ng/kg/day. In yet another enbodi nent of the
woredohodi7ef this invention, said therapeutical | PCT/US2005/037161

effecti ve anount of conpoundgis an.ampunt from | ess

than 1.0 ng/ kg/day to about 10 ng/kg/day. In treating

a patient afflicted with a condition described above,

a compound of Forrmula | can be adm nistered in any

form or node which makes tdM conpound bi oavail able in

t herapeutically effﬁc I ve janou i ncluding orally,

subl i ngual |y, buccalﬁé, Y,

i ntramuscul arly, intravenouslly, er mal »,

intranasally, rectally, Otbpi@al | y~an EE li ke. One

skilled in the art of preparing fornul atFoms can

determ ne the proper form and node of adm nistration

dependi ng upon the particul ar .characteristics of the

compound sel ected for thq%gﬂﬂﬁéqion or di sease to be

treated, the stage of the disease, the condition of

the patient and other relevant circunstances. For

exanpl e, see Rem ngton's Pharmaceutical .. Sci 18t.h
Edmg)m’qhempomgﬁn% Shithgy n@gljoq i’ggbﬁ !nVﬁHEBIS bgﬁgﬁﬂgmmatory bowel

dise?ﬁ%gﬂ(ﬁo%ggifsgégél_ce.The conpound of the present

on may be ‘adm ni stered orally, for exanple, in
t hig 4 furthepfentisddimiest of theahethodcefidbisl ipgentisin, gaidsipflammatory
suspensi ons, salutions, syrups, wafers, chew ng guns
bowgldisease i5iueeTgi¥e fai'Scont ai n one or nore of the

f 01 '%M%ti?éﬂéiﬁ@é@iﬁien?bﬂﬂ% hettdorhidlinveatsrsaad Inflatmatory
cenl ose, gumtragacanth or gelatin; excipients such
bowalsdis¢asecis indeteaminade colifissi nt egrati ng agents such as

| gi ni i d, Prinogel, i ke

"L SRS, DR os 598 b 1 B0 fyeifah g nfammator
bow8! did8aS isSHfdRtiaEs edlitlsoi dal silicon dioxide; and

sweet eni ng agents such as sucrose or saccharin y be .

adbiea fther embediment obthenmetinchobibisiayaatien. said ﬂn%rmutlca"y

| icyl at f i DO - .
o e I ARS8 A Bt st
autoimbfinedise®ded he above type, a liquid carrier such as

| [ . h i -
fp gh%f;grtl 4 ;?ggm%lgalrﬁggaﬁ%&hg\y%&wgéﬁlﬂlﬂs inavehn {c)n?lggg%erua%'etutlcally

effective amount of compound is an amount less than about 10 mg/kg/day.

In yet another embodiment of the method of this invention, said therapeutically
effective amount of compound is an amount from less than 1.0 mg/kg/day to about 10
mg/kg/day.

In treating a patient afflicted with a condition described above, a compound of
Formula | can be administered in any form or mode which makes the compound
bioavailable in therapeutically effective amounts, including orally, sublingually,
buccally, subcutaneously, intramuscularly, intravenously, transdermally, intranasally,
rectally, topically, and the like. One skilled in the art of preparing formulations can
determine the proper form and mode of administration depending upon the particular
characteristics of the compound selected for the condition or disease to be treated,
the stage of the disease, the condition of the patient and other relevant
circumstances. For example, see Remington's Pharmaceutical Sciences, 18th

Edition, Mack Publishing Co. (1990), incorporated herein by reference.
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materials, which nodify the physical formof the

dosage unit, for exanple, as coatings. Thus, tablets
Woroopiok4781 may be coated Wi th sugar, shellac, oPCDUBENS/037161

enteric coating agents. A sygup may contain, in

addition to the present conpounds, sucrose as a

sweet eni ng agent and certain preservatives, dyes and

colorings and flavors. The conpound of Formula | of

t Hise tompoundrof tisy pedsent veation mat be edmioistarad oyallyafer

exargm@gzmd geogﬁﬁ{f E%H?% iroaéqz é,_psu |28 '%533 gngp%rﬁﬁg sollutlons
syrug@I vt yrdh%%/l @uﬁfs éﬁH eQfkePsid ﬁia@’tddﬁtalhaﬂ@ dmmore of the

/l'ene gf ycol's, bee wax, mneral oil, diluents
followmrghad;svavusebmdats suctoas micrantysiatine rseilléiage Han tragacanth or

sl e A0 bR, PUITEPARB R P oo
acid Slbﬁl‘n'obél Eolattreh aHERh@skavatlricdris sutlh @stma@nesam\l gtearate or

solutiton, fixed oils, polyethylene col s,
Sterphea;pglldmés guyb@ﬂs qgllotgiaﬁguhg@y ﬁ{qa@{q @%@%ﬁfw{?g% e?g%rnts such as

anti bacteri t
suc§36 sRBELSIAH B FacEth & TabEt bohe SR a SpefSirhi, methy
salidyiatel ok bisrges gl arinign d\hearths dssage amitdomy ieacapsule, it may

di am netetraacetic acid; buffers such a

contain, imadgiion 1 RABREEeY thnabaYB AR, POlIU AL SUEnan
polyggylemge@g{:gl &%Eﬂ?ﬁnﬁ o@fHé'r"d%@bgé AR f8|“ms‘sj Fidy é&ﬂam'@iﬁer various

pr epar on can ncl osed i n anpul es,
matﬁél@%hibhenedlfy thggshysicainiorm of theddasage wnit fonep@rrwgag%

t whi d .
ek 8 Bk S RSy, s e
coaﬁﬂrgz §§|Yt§r A ¥ ruEhﬁa?%h@m in bﬁ@lt@)ﬁrtﬂﬂhéb‘ré%ént@bhﬁ:founds sucrose
ase states that the patient is
as assyf/é@tenmg égm'rhandrmbrtalm presep¢ativesi dyes andcolagipgpand flavors.

3PE sieiern e R PRl 1.8f i irVEBGRR b s e dilnistered

topléeﬂ@r éHSWHé?n é@ﬁé ¥b the Safier ARHPOERLN cbﬁtpvveerwénmﬂon ointment or
01 patient body wei ght/day to ab

gel h@ek gTbe bpae; @npxga@e WBRY ReMPESS ORe| OrdTpO{Eh fo petro atum lanolin,
polyreﬁ?yzrrg%ng cp%eggé \Ds8 RRER] Bl 2GifudriS QLER b8 RHe PSR EIROPYI, and

emulsifiers and stabilizers.

The solutions or suspensions may also include one or more of the following
adjuvants: sterile diluents such as water for injection, saline solution, fixed oils,
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents;
antibacterial agents such as benzyl alcohol or methyl paraben; antioxidants such as
ascorbic acid or sodium bisulfite; chelating agents such as ethylene
diaminetetraacetic acid; buffers such as acetates, citrates or phosphates and agents
for the adjustment of tonicity such as sodium chloride or dextrose. The parenteral
preparation can be enclosed in ampules, disposable syringes or multiple dose vials.

The dosage range at which the compound of Formula | exhibits its ability fo act
therapeutically can vary depending upon its severity, the patient, the formulation,
other underlying disease states that the patient is suffering from, and other
medications that may be concurrently administered to the patient. Generally, the

compound of Formula | will exhibit their therapeutic activities at dosages of between
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their entirety. DESCRI PTION OF THE DRAW NG Figure 1
shows the effect of teriflunom de on synptons in the
waRatosxqier i mental Al | ergi c Encephal onyelitis (BEAEYSHDS/@7161
di fferent doses when adm ni.gpgered orally (p.o.) as
conpared to vehicle and dexamet hasone. The fol | ow ng
exanpl es are being presented to further illustrate the
invention. However, it should not be construed as
aboutiond0i mg/ikdhef patican hiody vieighiidaynirateout 1@0amplkg af rRéient body
. Experinmental Allergic Encephal onyelitis (Rat EAE) This
We'QEi(g%l e illustrates nethod for studying the
in (" ' J j i i
R oo B S e S g, ference n
theirBottitetp, C. Multr. Scler. 1995; 1(3); 143-9.

Experi nental al I L E) is a
T-cel | - nedi at edbgﬁ%mwg)ﬁ!sggggb%?‘wwg?ﬁervous
system that devel ops in susceptible animals follow ng
sensitization with either whol e spinal cord_ hgnogenate

or Ziglurg;msmmthemf@pt af tesifuaompids: e gympteas inthe Baknt

node an.appro . j
etk e BRoSR BrieliflrA Shath iiioh diswhen
admﬁtg@r@|§ -(p.llo[") é@g@mbared 0] \t@we rar?dfdezﬁwhfthammm

I nal cord conpone ' '

o1 Bt falovActl e SSaReP A RESS LB s BTG YRS g invention.

act i vat,l - | L pic i
rovfbl A1 B T HFRR SR 8 Sy i el manner.

i nocul ati on, observed as a broad spectrum of

behavi oral anomalies ranging frommld gait
di sturbances and tail at o%ﬁ?%‘rec mpl ete paral ysis and

death. \WilExJeORferiPARAYIOE R mIditBTRERERF At

survi ve, ery occurs, acconpani ed by

variabl e recovery of nost notor function. Depending on .

t h&hisfexareple ibusteatge method foreatudying dog inliaamation phine brain an
spinal cord associated with MS, a T-cell related autoimmune disease.. See Bolton,

C. Muitr. Scler. 1995; 1(3); 143-9.

o

Experimental allergic encephalomyelitis (EAE) is a T-cell-mediated
autoimmune disease of the nervous system that develops in susceptible animals
following sensitization with either whole spinal cord homogenate or a component
(myelin basic protein). The EAE rodent model is an appropriate tool for studying the
inflammation of the brain and spinal cord observed in MS patients. In rodents,
injection of whole spinal cord or spinal cord components such as myelin basic protein
induces an autoimmune response based on the activation of T-lymphocytes. Clinical
disease typically becomes manifest around day 8-10 after inoculation, observed as a
broad spectrum of behavioral anomalies ranging from mild gait disturbances and tail
atony to complete paralysis and death. Weight loss typically occurs. In animals that
survive, spontaneous recovery occurs, accompanied by variable recovery of most
motor function. Depending on the species, allergen, and methodology used, animals
tested by the EAE model may experience a single (acute EAE) or several (chronic

relapsing EAE) attacks. Several treatment paradigms may be used: the drug or
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tested by the EAE nodel may experience a single (acute
EAE) or several (chronic relapsing EAE) attacks.
w@eowenad74t r eat nent paradi gns may be used: the PETIYS2005/037161

ortreat ment of choice may he4adm ni stered before

i mmuni zation, during the nonsynptomatic period or

during the clinical disease. Animals: Fenale Lew s

rats, 160-22CQg (Charles River) Antigen: Wole Quinea
treatRieht dpthaice cuaylbé IdaiministeBed befara daw)unigatin, stusing the

Freund' s adj uvant,K H37 g/ m cobacterium
nonsyiHEPafie HESIORDF %{P%@P@B‘)@g{%ﬁ'\g‘?-onm anti gen:
Mycobact eri um Tubercul osis (D fco). Bordetella
Peshiussds:s fHeat Killed] (Difco). Antigen preparation:
(for approximately 720 aninmals) 1. Weigh 5 g of frozen
guFersaleplgwisaisal 16802209 (:harles R¥eBpi nal cord to 5m
Ant'o'ng'% saline (1g/m) in a round bottom centrifuge tube
- "Hormogeni ze on ice with the Tissue-tech until the
t!ﬁ\mt §;§|ir€e§a‘lp4 Alc?gémigal nqdjrsog(blaltlani Bieguiermasiat el y 5
mnutes). 4. , : pl et e, Freund' s adj uvant.. H37 .
(C gtefuaypd Ry LUBAET O CoR e BB e feuosis
L npl ete Freund' s adjuvant H37 Ra). 5.
&Bgﬁé]ﬁ?%ggnate / adj uvant fromtube by su?:ki ng it
Additiohal @antigg@nnl syringe fitted with an 18 gauge

enul sifying needle. 6.. sify between two 30 ni

gl M&Q@ﬁ&ﬁ@&f&-ﬂ&%ﬁ%{%%s difficult to continue
paBﬁPd?aQel@Peﬁgégé'nﬁéaf Rﬂl@Hp(fDiﬁch. need| e. _

( n ere nmust be no separation

bet ween the oil phase and the aqueous phase}).

Antigen preparation: (for approximately 720 animals)

1. Weigh 5 g of frozen guinea pig spinal cord.

2. Add 5g spinal cord to 5ml 0.9% saline (1g/ml) in a round bottom centrifuge tube

3. Homogenize on ice with the Tissue-tech until the tissue is completely disrupted
(approximately 5 minutes).

4. Add 10 ml Complete Freund’s adjuvant H37 Ra supplemented with 200 mg
Mycobacterium Tuberculosis (20 mg / ml Complete Freund’s adjuvant H37 Ra).

5. Extract homogenate / adjuvant from tube by sucking it into a 10 mi syringe fitted
with an 18 gauge emulsifying needle.

6. Emulsify between two 30 ml glass syringes until it becomes difficult to continue
passing the material through the needle. (Approximately 5 min {there must be no
separation between the oil phase and the aqueous phase}).

7. Use immediately or keep on ice until needed (not more than 30 min) (do not

freeze).
Protocol

1. Female Lewis rats (Charles River) are given free access to food and water and

should be acclimated a minimum of 3 days before use in experiments.
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7. Use immedi ately or keep on ice until needed (not
nmore than 30 mn) (do not freeze). Protocol 1. Female
wohemn®447at s (Charles River) are given free acCcRGEUSM™05/037161

food and water and shoul d heigacclimated a m ni mum of 3
days before use in experinents.2. Rats wei ghing 160
and 220 g are initially induced with 5% i sofl urane
(Aerrane, Fort Dodge), 30% 2, 70% N2O for 2-5

2. Rat® ing.160hend 220 gare liretialpl indecednith &6 dsoftuinae (Agrane,

wat er ti bl :
S Lol el el s fece v o
3. -@%SI%E &eﬁc‘néﬁ ﬁé‘é&f’ont—a@ chr&@ht; glﬁﬁar'rﬁadﬁﬂ@%@ﬁkétq@%né) (dorsal

_ 1eous i njections .1 m each) of either i
sainfaicg ep) andrintorthl rexski cenedoe spenfaneatnraspiretian of gnealhetic

of the hind paws. 5. The .anjpals are renoved f th
Ga5e8: dORISOUIROREISHESARGPed. 6  The rats are
4. Bd Qﬁﬁﬂﬁéﬁeé\!{@fﬁe&@ﬁ@(j@_ﬂ%i Bgsi)of aienbatigemoedoimalcaline are

I ndi vi cages. . e animals are observed daily
rhade gitgnentral Eafadenefitbeindid pawe. criteria bel ow)

TAGE: 0, NORVAL _STA at.e: i

5. -@FA@"?IW[%%U?V%%P&\ @grh\%sgﬁéﬁggs o?g’Hoé(rgjeélgr? hgﬁbt%?%?'nd

6. TRImtSEACEIowe Y Bhvaku@manssthésiarendarebpiabediintd indigdual
or mld ataxia STAGE: 4 Severe paraparesis and m ni mal

dages. | eg novenent STAGE: 5 No hind | eg novenent and

7. B0 B3 A K0S bRERCI B oo e
of front leg involvenent and urinary and fecal

STAGE:0 NORMAL

STAGE1  Abnormal gate and tail atony

STAGE 2  Mild but definite weakness of one or both hind legs

STAGE: 3 Severe weakness of one or both hind legs or mild ataxia

STAGE: 4 Severe paraparesis and minimal hind leg movement

STAGE: 5 No hind leg movement and paraplegia

STAGE: 6 Moribund state with no spontaneous movement and impaired
respiration.
Increasing degree of front leg involvement and urinary and fecal
incontinence may also occur

STAGE:7 DEATH

Treatment was begun on day 10 after immunization. Since the disease

symptoms in this model typiéally appear 10-11 days after inoculation, this time point

“may be considered to represent the initial phase of an acute episode of MS. It is

judged that this delay of the start of treatment mimics the clinical situation more

closely than the traditionally used protocols where drugs are administered at the time

of, or even before, inoculation (Teitelbaum D. et al., Proc Natl Acad Sci USA 1999;
96: 3842-3847 and Brod S. A., et al., Ann Neurol 2000; 47: 127-131).
The effect of teriflunomide on symptoms of EAE in rat at various doses is

illustrated in Figure 1. Dexamethasone is included in the figure for comparison.
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i ncontinence may al so occur STAGE: 7 DEATH Tr eat ment
was begun on day 10 after inmmunization. Since the

waelt@eass4synptons in this nodel typically appee€T/L82005/037161
days after inoculation, thiisy3inme point nmay be
considered to represent the initial phase of an acute
epi sode of Ms. It is judged that this delay of the
start of treatment mmcs the clinical situation nore
closely than the traditionally used protocols wher e
drugs are adm ni stered at_the tliﬂé or even before,
i nocul ation (Teitel baum B-X@pPI§IZ Proc Nat| Acad Sc
USA 1999; 96: 3842-3847 and Brod S. A, et al., Ann
Neur ol 2000; 47: 127-131). The effect of teriflunom de
on syrmndhmutm‘beménewlfoam AcidBINBSIngbiced Distal Colitis
illustrated in Figure 1. Dexanethasone is included in

for conparijso

he fi
> T rarmelsalivarea e AR AT BleRs Al e gnescagound of this
invegg{)h Ui T‘Hf Sl £.4L dilhi#n%béﬁ&@l%éﬂi%n@bbrdl (ONBSYEheused distal

vity &t 'one conpound hi's invention using a
colltrm(dehodélcﬁ‘lnﬂamma:twnyﬂmvﬂldmsebm c acid (DNBS)

uced di st i ti a _nodel of  inf or . "

d| IS§HPUPEIS, gl;ngLﬁJQr gqrgglerﬁg? l‘ebs?eq gﬂ:aéﬁ t ¥nok?.@@§ilstal colitis

by lﬁt%-célﬁpttou%ﬁuatidhdémNB@(tzai _dRfrdBdrizehg dutonit &6 080 mg in 0.5 ml
instillation of DNBS (2 di ni trobenzene sul fonic

ethamol 80%30aftey Which. gently isjashsdn (2301) thapwah tkmCé\Hn@'@ntM gnsure that

2. h
o BT Bk BRSBTS AR b at 24
and VRSB HegoRMDNBS mefilkitionaThad, tiedardmiaisl recebed tesécﬁ)NBSund every
instillation. Then, the_animls receive test cnﬁ d
24 s Jor cevareuig days, Gt i CoBNBLGIURACIerAIORS 5 compoun
dosw@tr}%%tfq{ngé%ﬁﬁ ee]fHe %ﬁlnﬂlg@ﬁ ﬁ&ur%%még%g fR2F Ubse r<])f test compound

acCritlce e ani mals urs after

adniihisghticlp aad abniovet eanh‘rmiundanddmeughst®btanmnobmercor®ﬁyv\gelght ratio
each col on and_wei g Qot ai ol on
frors 488 BOTGaIAGM & fap CETRRREOBIDARESE AT CBlsgight and body

wei§hte AR ber@n? oMRIHE! (AORP deduction in colon-to-body weight ratio
relative to the vehicle treated control group was considered significant. See C.M.
Hogaboam et al. Eur. J. Pharmacol. 309:261 (1996).
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wei ght. A 30 percent or nore (.+-.30% reduction in
col on-to-body weight ratio relative to the vehicle
W e@aved4cont rol group was consi dered signifi ceet/US8e&037161

CM Hogaboam et al. Eur. J._14Rharnmacol. 309: 261

(1996). CLAIMS W claim 1. A nethod of treating

i nfl ammat ory bowel di sease which conpri ses

adm nistering to a patient having said disease a

t herapeutically effectiveCiddMi& of a conpound of

Formula | , its stereoisoner, or a pharnaceutically
We ééiﬁﬁpt able salt thereof, optionally in conbination

wth a pharmaceutically acceptable carrier, Formula |

1. ”b’ZS\%EI &@étﬂ%dlnﬂ%ﬁnﬁtﬁbg) %;?\M\Q%%é‘ses@tll h'd?fnﬁ&'fg&téﬁrﬁlmstenng

I Sease sease e met hod

to a pbt@emhbwplgemd@ms@ a tifdrapetdically effective dinosatef & Qompound of
ul cerative colitis.

Formula d, ifs\$tEERRIBOBEY qg(g,\@arm@gggggﬁ/saqqﬁyg@@?rﬁa#ﬁgreo? optionally
in coﬁﬁ# é'floch haTEﬁar%%ﬁl@cgﬁ y &t@ipBdie\Wapi&i n said

ease IS |nfect|ous colitis.
CN
H&WNH\@\
OH O CE

Formula l.

2. The method of claim 1 wherein said inflammatory bowel disease is Crohn’s
disease.

3. The method of claim 1 wherein said inflammatory bowel disease is ulcerative
colitis.

4. The method of claim 1 wherein said inflammatory bowel disease is indeterminate
colitis.

5. The method of claim 1 wherein said inflammatory bowel disease is infectious

colitis.



