ADDI TI ON SALTS OF AM NES CONTAI NI NG HYDROXYL AND/ OR CARBOXYLI C GROUPS W TH
AM NO NI COTI NI C ACI D DERI VATI VES AS DHODH | NHI Bl TORS FI ELD OF THE | NVENTI ON
The presewd 20rweed26on i s directed to novel water-sol ubl ecplreeomoelsse cal |y
acceptable, crystalline addition salts of (i) am nes containing one or nore
hydr oxyl and/or carboxylic groups wth (ii) amno nicotinic acid
derivatives and solvates thereof. The invention is also directed to
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useful in the treatnent, prevention or suppression of diseases and

di sor derﬁEEBWTHE IB@’EW&SI@DH ble to inprovenent by inhibition of
di hydroorotate dehydrogenase, such as autoi mune di seases, i mmune and

i nfl ammat ory di seases, destructive bone disorders, nalignhant neopl astic
di seases, angi ogenic-related disorders, viral diseases, and infectious
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inhibition of dihydroorotate dehydrogenase, and processes and intermediates useful for

preparing such salts.
BACKGROUND OF THE INVENTION

Dihydroorotate dehydrogenase (DHODH) inhibitors are compounds useful in the
treatment, prevention or suppression of diseases and disorders known to be susceptible
to improvement by inhibition of dihydroorotate dehydrogenase, such as autoimmune
diseases, immune and inflammatory diseases, destructive bone disorders, malignant

neoplastic diseases, angiogenic-related disorders, viral diseases, and infectious diseases.

In view of the physiological effects mediated by inhibition of dihydroorotate
dehydrogenase, several DHODH inhibitors have been recently disclosed for the treatment
or prevention of the diseases or disorders indicated above. See for example,
WO02006/044741; WO2006/022442; WO2006/001961, W0O2004/056747,
WO2004/056746, WO2003/006425, W0O2002/080897 and W099/45926.

One of the most challenging tasks for formulators in the pharmaceutical industry is
incorporating poorly water-soluble drugs into effective pharmaceutical compositions

intended for parenteral, e.g. intravenous, or oral administration.



I ntended for parenteral, e.g. intravenous, or oral

adm ni stration. Additionally, the aqueous solubility of poorly water-sol uble
drugs i s wpo2ompioes2ant factor affecting their bioavail abipcirtep2o0ibmprseyvi ng t he
solubility of these poorly water-soluble drugs nay be achi eved using a
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i n pol yreyigidhgm t o prepare phar maceuti cal conposi t ions and fornmul ati ons.
SUMVARY OF THE I NVENTION It has now been found that water-soluble addition
salts of am nes containing one or nore hydroxyl and/or carboxylic groups

with am id derivatives . are | e can. be obt ai ned
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potent DHODH inhibitors. Although these compounds have shown adequate

pharmacological activity, they are poorly water soluble.

Accordingly, there is a need for water soluble DHODH inhibitors, which are also soluble in
the gastrointestinal pH range, and in a physically and chemically stable, non-deliquescent
form with acceptable levels of hygroscopicity and relative high melting point. This would
allow the material to be further manipulated, e.g. by micronization without significant
decomposition, loss of crystallinity or exhibiting any change in polymorphism to prepare

pharmaceutical compositions and formulations.

SUMMARY OF THE INVENTION

It has now been found that water-soluble addition salts of amines containing one or more
hydroxyl and/or carboxylic groups with amino nicotinic acid derivatives are water-soluble
and can be obtained in a crystalline form which is neither hygroscopic nor deliquescent

and which has a relatively high melting point.

Thus, the present invention provides a pharmaceutically acceptable, crystalline addition
salt of (i) an amine containing one or more hydroxyl and/or carboxylic groups with (ii) an

amino nicotinic acid derivative of formula (l)



and which has a relatively high nelting point. Thus, the present invention
provi des a pharmaceutically acceptable, crystalline addition salt of (i) an
am ne conyei2nion@2826e or nore hydroxyl and/or carboxyl i cpgrawpsiowdtsso (ii) an
am no nicotinic acid derivative of fosrmula (1)(1) wherein Ra, Rb, Rc and Rd
i ndependently represent groups selected from hydrogen atons, hal ogen atons,
Cl-4 al kyl groups which may be optionally substituted by 1, 2 or 3
substituents sel ected from hal ogen atons and hydroxy groups, and Cl-4

al koxy groups which may be optionally substituted by 1, 2 or 3 substituents
sel ected from hal ogen atons and hydroxy groups, and pharnmaceutically
accept abl e sol vat es t hereof. pnvenggon al so provi des a pharnmaceuti cal
conposition conprising a salt of thﬁ ivention and a

pharmaceutical | y-acceptabl e cagt NF i nvention further provides

combi nati ons conprising a sal t{ofnthe entiongand one or nore other

I ons conprising such

conbi nati ons. The invention al so provi s & hod of treatnment of a

pat hol ogi cal condition or disease susc ftlb|e to anelioration by inhibition
of di hydroorotate dehydrogenase, in particular wherein the pathol ogi cal
condition or wheseiase i s selected fromrheumatoid arthritis, psoriatic

arthritis, ndilytis, nultiple sclerosi ener's
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t herapeutic j]ga?nts r _adm tering a therapeutically effective anmount of a
phar naceuti c Q7E iaB yaroxy groups,

and pharmaceutically acceptable solvates thereof.

The invention also provides a pharmaceutical composition comprising a salt of the
invention and a pharmaceutically-acceptable carrier. The invention further provides
combinations comprising a salt of the invention and one or more other therapeutic agents

and pharmaceutical compositions comprising such combinations.

The invention also provides a method of treatment of a pathological condition or disease
susceptible to amelioration by inhibition of dihydroorotate dehydrogenase, in particular
wherein the pathological condition or disease is selected from rheumatoid arthritis,
psoriatic arthritis, ankylosing spondilytis, multiple sclerosis, Wegener’s granulomatosis,
systemic lupus erythematosus, psoriasis and sarcoidosis, comprising administering a
therapeutically effective amount of a salt of the invention. The invention further provides a
method of treatment comprising administering a therapeutically effective amount of a
combination of a salt of the invention together with one or more other therapeutic agents
or administering a therapeutically effective amount of a pharmaceutical composition

comprising such combination.



conpri sing such conbination. The invention further provides synthetic
processes and internedi ates described herein, which are useful for

pr epar i ngveabte02826t he i nvention. The invention al so pr ®@¢ToP2018/08850 of t he
invention as described herein, a conb#nation of a salt of the invention
together with one or nore other therapeutic agents or a pharnmaceuti cal

conposi tion conpri.sing such conbipation for use in the treat t aof a
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therapeutic agents or a pharnmaceutic conposi t1on conprising such
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formulation or medicament for treating these diseases.

BRIEF DESCRIPTION OF FIGURES

Figure 1 illustrates the DSC thermogram of 2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-

yl)amino]nicotinic acid, meglumine salt.

Figure 2 illustrates the DVS pattern of 2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-
yl)Jamino]nicotinic acid, meglumine salt.

Figure 3 illustrates the IR spectra of 2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-

yl)amino]nicotinic acid, meglumine salt.

Figure 4 illustrates the DSC thermogram of 2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-

yl)amino]nicotinic acid, tromethamine salt.

Figure 5 illustrates the DVS pattern of 2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-

yl)amino]nicotinic acid, tromethamine salt.

Figure 6 illustrates the IR spectra of 2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-

yl)amino]nicotinic acid, tromethamine salt.



Figure 6 illustrates the IR spectra of 2-[(3,5-difluoro-3"-nethoxy-1
, 1' - bi phenyl -4- yl)am no]nicotinic acid, trometham ne salt.Figure 7
i Il ustratwe 2010e10B8€ t her nrogr am of 2-{[ 3' - et hoxy- 3- (tri f PcorEraeloossy) - 1 , 11-

bi phenyl - 4-yl Jam no}nicotinic acid, néglumne salt. Figure 8 illustrates
the DVS pattern of 2-{[3' -ethoxy-3-(trifluoronethoxy)-1, 1 -biphenyl-4-
ylJam no}nicotinic acid, nmeglumne salt. Figure 9 illustrates the IR

spectra of 2-{[3'-ethoxy-3-(trifluoronmethoxy)-1 ,T-biphenyl-4-

yl ] am nog.pi i chd, ' _~El €x A0c i rafesqt he DSC
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yl ) am ndjiphenyt-#yllamao}nicotimegadrinmeglgaine satbnohydrate. Figure 11 illustrates
the DVS pattern of 2-[(3,5-difluoro-2-nmethyl-1,1"-biphenyl -4-

yl)am no] nicotinic acid, neglumne salt nonohydrate. Figure 12 illustrates
t he | R dpguer&illgdtraied tha [(B/3pattarn 0624 [Erethbyy-3triflacrobieemis it 14biphenyl-4-

yl )am n Leohjnie.aci.d, ] salt nonohydrate. Figure 13 illustrates
t he DSC%”H@?%B‘?Q%KS&@-T%@%}% %%Uor o-2-nmethyl -1 ,1' -bi phenyl - 4-

yl)am no]nicotinic acid, tronetham ne salt. Figure 14 illustrates the DVS

pattern d: = di IRz &r Whe- < Rl Y4 )30 njcotinic
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2- [ ( 3, 5-yiefminmnicetihicrecithyhedlumirie-saltphenyl - 4- yl ) ami no] ni cotinic acid,
tronetham ne salt. Figure 16 illustrates the DSC ther nogram of
2-[(3,5-difluoro-3" -nmethoxy-1 ,1 -biphenyl-4- yl)am no]nicotinic acid,
L- ar gi niFigursdlCtilluskiatpsrtee DBA theusogramest 2% SdifBopm neathyldf, 1'-biphenyl-4-
2-[(3, 5-6i.fl 0-3". - -1, 1 -hi -4- yl)am no] nicotinic acid,
L-argini gHs";kﬁ%'.g I é%gcg&’hﬁégll‘"ﬁ]b”segsraelat%@&?ﬂé}altﬁ spectra of 2-[(3,5-difluoro-3
-met hoxy-1 , 1' - bi phenyl -4- yl)am no]lnicotinic acid, L-arginine salt.

Figure 11 illustrates the DVS pattern of 2-[(3,5-difluoro-2-methyl-1,1'-biphenyl-4-

yl)amino]nicotinic acid, meglumine salt monohydrate.

Figure 12 illustrates the IR spectra of 2—[(3,5-difluoro-2-meth'yl-1 ,1'-biphenyl-4-

yl)amino]nicotinic acid, meglumine salt monohydrate.

Figure 13 illustrates the DSC thermogram of 2-[(3,5-difluoro-2-methyl-1,1'-biphenyl-4-

yl)Jamino]nicotinic acid, tromethamine salt.

Figure 14 illustrates the DVS pattern of 2-[(3,5-difluoro-2-methyl-1,1'-biphenyl-4-

yl)amino]nicotinic acid, tromethamine salt.

Figure 15 illustrates the IR spectra of 2-[(3,5-difluoro-2-methyl-1,1'-biphenyl-4-

yl)amino]nicotinic acid, tromethamine salt.

Figure 16 illustrates the DSC thermogram of 2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-
yl)amino]nicotinic acid, L-arginine salt.

Figure 17 illustrates the DVS pattern of 2-[(3,5-difluoro-3'-methoxy-1,1"-biphenyl-4-

yl)amino]nicotinic acid, L-arginine salt.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON When descri bing the salts,

conposi tions and nethods of the invention, the followng terns have the
fol | ow ngwoearnggs unl ess ot herwi se indi cated. The ter RCTiHReO180LS0 cal | y
effective amount™ refers to an anountésufficient to effect treatnment when
adm nistered to a patient in need of treatnment. The term"treatnent" as

numan pe e SRR 1he i SR S SRS gl BB ooy " " °

condi t i oyafmireajmioatdin acidd,-aigiréne sait. ophyl actic treatnment of a patient; (b)
aneliorating the disease or nedical condition, i.e., causing regression of
t he di sease or nedical condi tion in a patient; (c) suppressing the disease
or nmedical condition, i sl ow I"R/ t he devel oprrent of the di sease or

medi cal %WLEP&\E$@RH°T[$@NQHFHEO| ENTIQNI evi ating the synptoms of the

di sease or nedical condition in a patient. The term"solvate" refers to a
conpl ex or aggregate formed by one or nore nolecules of a solute, i.e. a
salt of e inventi or. a ceuti tab saJt_thereof, a

one or F%” %?Cé'glﬁ‘lggge 8?'tsa°8'8P9§ﬁ ns %l?c’ﬂe@ég f@ "é"reé e 6?%53H'P‘$Y'”Srt9r§'i'sal line
sol i ds haive ftige Biiowibg tndgdnira)s unlésyememtarndrcatedo of solute and sol vent.
Representative solvents include by way of exanple, water, ethanol,

i sopropanol and the |ike. Wien the solvent is water, the solvate fornmed is
a hydrat e. Aut oi mmune di seases whi ch nay be prevented or treated include but
are not Thertetne tthewapehinalinefedivarantaunt’irsferptocan amoentaufficient tassffesy st eni ¢

| pus CrgfRER I ariHsldrB) > SEhAPH foediFHebitint, ankyl osing spondi Iytis.

Vlegener''s ‘granul omat osi's Icu uvenl opathic arthritis,
i nfl ammat ory bowel di sease such as ulcerative colitis and Crohn's di sease,
Reiter's syndrome, fibronyalgia and type-1 diabetes.

The term "treatment" as used herein refers to the treatment of a disease or medical

condition in a human patient which includes:

(a) preventing the disease or medical condition from occurring, i.e., prophylactic treatment
of a patient;

(b) ameliorating the disease or medical condition, i.e., causing regression of the disease

or medical condition in a patient;

(c) suppressing the disease or medical condition, i.e., slowing the development of the
disease or medical condition in a patient; or

(d) alleviating the symptoms of the disease or medical condition in a patient.

The term "solvate" refers to a complex or aggregate formed by one or more molecules of
a solute, i.e. a salt of the invention or a pharmaceutically-acceptable salt thereof, and one
or more molecules of a solvent. Such solvates are typically crystalline solids having a
substantially fixed molar ratio of solute and solvent. Representative solvents include by
way of example, water, ethanol, isopropanol and the like. When the solvent is water, the

solvate formed is a hydrate.



| mmune and inflamuatory di seases which nmay be prevented or treated include
but are not limted to asthma, COPD, respiratory distress syndrone, acute
or chroniwoparcmwessitis, graft versus-host disease, chr@orEPI@EO0ISdDSI S,
transpl ant rejection, contact dermatifis, atopic dermatitis, allergic
rhinitis, allergic conjunctivitis, Behcet syndrone, inflamuatory eye

condi tions such as conjunctivitis and uveitis. Destructive bone disorders
whi ch nmay be prevented or treated include but are not limted to

ost eopor Qs§j t thritis i.hl e = te e di sorder .
Mal i gnanﬁ%@onﬁ) as@?%sggéh}é’géshe@gyggrtw ér?}gl{/‘%georp%é g#/egn %Igg%?mta?%g@ g@“?érﬂs: ude but
are not rhewindted arthribis opstosibc adiitisi systemid lipusi anytbemetasus, Angltiplg enkesdsis, r el at ed
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r et i nopadiopathi¢i arthritisli isfeasrastonhbokel tiseabe spereasultemdtioe colitieand Cromts ude but

It coti clichiPoRalds pipolieCTb gL B bbb A&, o Ve ude but are not

limted to sepsis, septic shock, endotoxic shock, G am negative sepsis,
t oxi ¢ shock syndrome, Shigellosis and other protozoal infestations such as
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substituted, |inear or branched hydrocafrbon radicals having 1 car bon
atons, preifieitehigasthing, GOPR: FReira istregsefyBefose. SguietarchEmiGPereaiidisal kyl

groups &gt DEls08RBstali LM e afH oMY SaRBIH0SIS OlTspIdMP Fe dioR| S3rAdtt YehRAtIgEN at ons.
Al kyl groups are preferably unsubstituted, substituted wth 1 or 2 hydroxy

groups, ¢riadermpriiinagliesdik Hiniks.Allprgic aanienchyits. &epselsyndrprag. ligflanypeigp i s an

unsubst i dydt @AdRbKY Sud RUBAAIncBviRebR@LAAMiKY! group. A perhal oal kyl group is
an al kyl "group where each hydrogen atomis replaced with a hal ogen atom

Pref erred perhal oal kyl groups are -CF 3 and -CCl 3.
Destructive bone disorders which may be prevented or treated include but are not limited
to osteoporosis, osteoarthritis and multiple myeloma-related bone disorder.

Malignant neoplastic diseases that may be prevented or treated include but are not limited

to prostate, ovarian and brain cancer.

Angiogenesis-related disorders that may be prevented or treated include but are not
limited to hemangiomas, ocular neovascularization, macular degeneration or diabetic

retinopathy.

Viral diseases which may be prevented or treated include but are not limited to HIV
infection, hepatitis and cytomegalovirus infection.

Infectious diseases which may be prevented or treated include but are not limited to
sepsis, septic shock, endotoxic shock, Gram negative sepsis, toxic shock syndrome,

Shigellosis and other protozoal infestations such as malaria.



Most preferably, an alkyl group is unsubstituted. Exanples of suitable

al kyl groups include nethyl, ethyl, /7-propyl, /-propyl, n-butyl, secbutyl
and terf-wotylo/mastscal s. Methyl is preferred. Unsubstit ecedpo®bloyisse s nost
preferred. As used herein the term al Koxy enbraces optionally substituted,
| i near or branched oxycontaining radicals each having 1 to 4 carbon atons,

preferahly 1 tp 2. carbo tqns. Preferred sybstituents, on.the al koxy groups
are hal 0 ﬁssa?tgﬂ%‘v'%ﬂaﬁ@d%jﬁr'@?fgﬁ'peé',’brﬁﬁ?seo PE?'lr sbt%ﬁeéfgﬁ%q{ %t oms. Al koxy
groups ajrer;]cﬂ'lreelfr@rsaimbsbdnrrsdibsﬁsihbuhgd,tofmicfrt atbed, w:efkéiaﬂly drto 2 daytsbnoxy gr oups
or are perhal gal koxy qroups,. e prefera v an al kox roup i s an

nsubst | SERd Ba s s BHETS ohahe sl Eralir sk pelitst g1 pRH RiPexy #8095 or oup

i s an alrkereyprefeeatly h;i]\dﬂlﬁge}'i itaﬁfs. WIcynggﬂpsate)%nér:aamlgpgaﬁsdturé%huastmbogen
atom Preferre r hal oal koxy gro re - and - | 3. st .
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SE | t abl eanadincoistitgted &k gmb]lpdg o= ELQ=I gﬁiu:pOW;'aveghﬁIbémplf@wup Ys]:awa)mxy,

nbut oxy, sec- but ox nd terf-butoxy radic : t hoxy is preferred.

To L hal oA HRSTeBa sEEn GLoTh s ToPIEES P AR, FeBirEl BrlRitaly! As
used hergroups drbe-GH;laypd -@omIps or the al koxy groups present in the general
structures of the invention are "optionally substituted". This neans that

t hese al kyl or al koxy groups can be either unsubstituted or substituted in

any posiNofiprdfgrablie analikiypgreup iinseksttpled. 1, 2, or 3 of the above
substituents. Wien two or nore substituents are present, each substituent
may be the sanme or different. As used herein, the term hal ogen at om enbraces

chl or i neExaplsy offsitalile @kyNgroaps ineilide enethyn@thyly Bipespyl, Y-pPopyl, watyiesecchl or i ne
ised as thpas e Fy eHesanBe LR FrgeTre: e b Rt VER ToR ppecehy
I nvention, in the amno nicotinic acid derivative of formula (1) Ra
repr esenﬁt\ssusaed re?clallﬁ tr?eeleer"r%ta dox];/ re(r)n rgc%soo%%gné’j}ltyos%stﬁat%d, :ll'r{eAér gl r%)r%he% gxlws,
containing radicals each having 1 to 4 carbon atoms, preferably 1 to 2 carbon atoms.
Preferred substituents on the alkoxy groups are halogen atoms and hydroxy groups, more
preferably halogen atoms. Alkoxy groups are preferably unsubstituted, substituted with 1
or 2 hydroxy groups or are perhaloalkoxy groups. More preferably, an alkoxy group is an
unsubstituted alkoxy group or a perhaloalkoxy group. A perhaloalkoxy group is an alkoxy
group where each hydrogen atom is replaced with a halogen atom. Preferred
perhaloalkoxy groups are —OCF3z and —OCCl,.

Most preferably, an alkoxy group is a said perhaloalkoxy group.

Examples of suitable alkoxy groups include methoxy, ethoxy, n-propoxy, i-propoxy, n-
butoxy, sec-butoxy and tert-butoxy radicals. Methoxy is preferred. Trihalomethoxy is more

preferred. Trifluoromethoxy is most preferred.

As used herein, the alkyl groups or the alkoxy groups present in the general structures of
the invention are “optionally substituted”. This means that these alkyl or alkoxy groups can
be either unsubstituted or substituted in any position by one or more, for example 1, 2, or
3 of the above substituents. When two or more substituents are present, each substituent

may be the same or different.



whi ch may be optionally substituted by 1, 2 or 3 substituents selected from
hal ogen at ons and hydroxy groups. Preferably, Ra represents a group

sel ect ed woamoabgrgen atons and C -4 al koxy groups, whiPCh/EPR§10/061550
optionally substituted by 1, 2 or 3 ha&l ogen atons. Mre preferably, Ra
represents a group selected from hal ogen atons and G -2 al koxy groups,

whi ch arg substituted. b or, 3 hal ogen at ons. Mst f er ab| Ra
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preferably, Rd represents a group

In still another embodiment of the present invention, in the amino nicotinic acid derivative
of formula (1) R® represents a group selected from hydrogen atoms and C,_4 alkyl groups,
which may be optionally substituted by 1, 2 or 3 substituents selected from halogen atoms
and hydroxy groups. Preferably, R® represents a group selected from hydrogen atoms and
C,., alkyl groups, which may be optionally substituted by 1, 2 or 3 halogen atoms. More
preferably, R® represents a group selected from hydrogen atoms and C,., alkyl groups,
which may be optionally substituted by 1, 2 or 3 halogen atoms. Most preferably, R°
represents a group selected from hydrogen atoms and unsubstituted C,_, alky!l groups.

In yet another embodiment of the present invention, in the amino nicotinic acid derivative
of formula (1) R? represents a group selected from hydrogen atoms and C,_4 alkoxy
groups, which may be optionally substituted by 1, 2 or 3 substituents selected from
halogen atoms and hydroxy groups. Preferably, R? represents a group selected from
hydrogen atoms and C,4 alkoxy groups, which may be optionally substituted by 1, 2 or 3
substituents selected from halogen atoms. More preferably, R? represents a group
selected from hydrogen atoms and C,.; alkoxy groups, which may be optionally
substituted by 1, 2 or 3 halogen substituents. Most preferably, R? represents a group
selected from hydrogen atoms and unsubstituted C,_; alkoxy groups.



sel ected from hydrogen atons and unsubstituted Cl-2 al koxy groups. For the
avoi dance of doubt, an "am ne containing one or nore hydroxyl and/or

car boxyl iwOogpmme2826i s a noi ety NRIR2R wherein Rl to R3 RCE/HPPAOOGEHR0 at ons
or organic radicals. Thus, the am ne Wsed to salify a conpound of fornula
(I') does not carry a net charge before the salification step. Thus, the
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gr oups, | kyl gr.oups are.unsubstituted_ar substituted with one or

nor e hyJ&ﬂé’%ﬂnpg‘%'dﬁgggs'Bﬁ’ ATy b @r?'ﬂ%s'ﬁm'?f}a'ég'péﬁa ¢ 8°UAYEADY hey are
bonded famidingfurtherthydtbxybgrbeped N-contai ning heterocyclic ring. As used
herein, an "am ne contai ning one or nore hydroxyl and/or carboxylic

groups", preferably an "am ne containing two or nore hydroxyl and/or one or
nor e carAsousedi hergin carp@ihiné somtaisingrara! or naorethyaiogiitar@rorltassaxhirdgrelpsS10 al kane

which is Ituied with one or nore hydroxyl groups and/or carboxylic
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alkyl groups, and -(C=NH)-NH groups, which alkyl groups are unsubstituted or

substituted with one or more hydroxyl groups, or Ra and Rb and the nitrogen atom to

which they are bonded form a 4- to 8-membered N-containing heterocyclic ring.

As used herein, an “amine containing one or more hydroxyl and/or carboxylic groups”,
preferably an “amine containing two or more hydroxyl and/or one or more carboxylic
groups”, is preferably a straight or branched C;-C,, alkane which is substituted with one or
more hydroxyl groups and/or carboxylic groups and one or more groups -NRaRb, wherein
Ra and Rb are independently chosen from hydrogen atoms and straight or branched C;-
C, alkyl groups, which alkyl groups are unsubstituted or substituted with one or more
hydroxyl groups, or Ra and Rb and the nitrogen atom to which they are bonded form a 4-
to 8-membered N-containing heterocyclic ring.

Said 4- to 8-membered N-containing heterocyclic ring is typically a non aromatic saturated
or unsaturated ring containing the N atom to which Ra and Rb are attached and 0, 1 or 2
further heteroatoms selected from N, O and S. Preferably, it is a 5- to 6-membered
saturated ring containing 0 or 1 said further heteroatom. Typically, said further heteroatom
is an O atom. Preferably, the N-containing heterocyclic ring is a morpholine of pyrrolidine
ring.



to 8-nmenbered N-containing heterocyclic ring. Said 4- to 8-nenbered
N-contai ning heterocyclic ring is typically a non aromatic saturated or
unsat ur atwa 2niomg2826nt ai ning the N atomto which Ra and RoTapPeoiawvesshed and
O, 1 or 2 further heteroatons selected fromN, Oand S. Preferably, it is a
5- to 6-nenbered saturated ring containing O or 1 said further heteroatom
Typically, said further heteroatomis an O atom Preferably, the

N-contai ning heterocyclic ring is a norpholine of pyrrolidine
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gr oups SRR ™ Pr@?%f”'\é\fygr 3b?rﬁg¥1c§°)5ylkl Sgroup. Typically, the Cl-C4 al kyl
groups present as Ra or Rb are unsubstituted or substituted with 1 hydroxyl
group. Prefera e Cl1-CA alkyl, group esent .as Ra or re
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Cl- C2 aldayboxgliogosip. preferably nethyl groups. Typically, not nore than one
of Ra and Rb are a group -(C=NH)-NH2. When Rb is a group -(C=NH)-NH2, Ra is
preferably a hydrogen atom Preferably, Ra is a hydrogen atomand Rb is
chosen fTypivalty, dnege:C,ahlkams iswobsthstet twither 2018 bhy Igroudgrsd NRa&sNbhefddbly arsrups.
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Typically, the C4-C, alkyl groups present as Ra or Rb are unsubstituted or substituted with
1 hydroxyl group. Preferably, the C,-C, alkyl groups present as Ra or Rb are
unsubstituted.

Typically, the C,-C, alkyl groups present as Ra or Rb are C,-C; alkyl groups, preferably
methyl groups.

Typically, not more than one of Ra and Rb are a group -(C=NH)-NH,. When Rb is a
group -(C=NH)-NH,, Ra is preferably a hydrogen atom.

Preferably, Ra is a hydrogen atom and Rb is chosen from hydrogen atoms, unsubstituted
methyl, and -(C=NH)-NH; groups. More preferably, Ra is a hydrogen atom and Rb is
chosen from hydrogen atoms and unsubstituted methyl.

In a preferred embodiment, the “amine containing one or more hydroxyl and/or carboxylic
groups”, preferably “amine containing two or more hydroxyl and/or one or more carboxylic
groups”, is a straight or branched C,-Cs alkane which is substituted with 1, 2, 3, 4, or 5
hydroxyl groups or 1 carboxylic acid group, and 1 or 2 groups -NRaRb, wherein Ra and
Rb are independently chosen from hydrogen atoms, C4-C; alkyl groups and -(C=NH)-NH,
groups, which alkyl groups are unsubstituted or substituted with 1 hydroxyl group, or Ra
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wherein Ra and Rb are mdependently chosen from hydrogen atoms, C4-C, alky! groups,

and -(C=NH)-NH; groups, and which alkyl groups are unsubstituted or substituted with 1

hydroxy! group.

In another more preferred embodiment, the “amine containing one or more hydroxy!
and/or carboxylic groups”, preferably “amine containing two or more hydroxyl and/or one
or more carboxylic groups”, is a straight or branched C,-C¢ alkane which is substituted
with 1, 2, 3, 4, or 5 hydroxyl groups and one group -NRaRb, wherein Ra and Rb are
independently chosen from hydrogen atoms and C,-C, alkyl groups, which alkyl groups
are unsubstituted or substituted with 1 hydroxyl group.

In a most preferred embodiment, the “amine containing one or more hydroxyl and/or
carboxylic groups”, preferably “amine containing two or more hydroxyl and/or one or more
carboxylic groups”, is a straight or branched C,-C¢ alkane which is substituted with 3, 4, or
5 hydroxyl groups or 1 carboxylic acid group, and one or two groups -NRaRb, wherein Ra
is hydrogen and Rb is chosen from a hydrogen atom, an unsubstituted methyl group and
a -(C=NH)-NH; group.

In another most preferred embodiment, the “amine containing one or more hydroxyl

and/or carboxylic groups”, preferably “amine containing two or more hydroxyl and/or one



or nore carboxylic groups", is a straight or branched C2-C6 al kane which is
substituted with 1, 2, 3, 4, or 5 hydroxyl groups and one group - NRaRb,
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nitrilotris(ethanol)) and tromethamine (2-amino-2-(hydroxymethyl)propane-1,3-diol).
Preferably, the amine is selected from the group consisting of L-arginine, diethanolamine
(2,2’-iminobis(ethanol)), meglumine (N-methyl-glucamine), triethanolamine (2,2’,2"-
nitrilotris(ethanol)) and tromethamine (2-amino-2-(hydroxymethyl)propane-1,3-diol).

In a preferred embodiment of the present invention the amine containing one or more
hydroxyl and/or carboxylic groups contains two or more hydroxyl and/or one or more

carboxylic groups.

In a preferred embodiment of the present invention the amine only contains one or more
hydroxyl groups, preferably only contains two or more hydroxyl groups, i.e. does not
contain carboxylic groups. Said amine containing one or more hydroxyl groups, preferably
two or more hydroxyl groups, is preferably selected from the group consisting of deanol
(2-(dimethylamino)ethanol), diethanolamine (2,2’-iminobis(ethanol)), diethylethanolamine
(2-(diethylamino)-ethanol), ethanolamine (2-aminoethanol), meglumine (N-methyl-
glucamine), 2-morpholine ethanol (4-(2-hydroxyethyl)-morpholine), 1-(2-hydroxyethyl)-
pyrrolidine, triethanolamine (2,2’,2"-nitrilotris(ethanol)) and tromethamine (2-amino-2-
(hydroxymethyl)propane-1,3-diol).



nitrilotris(ethanol)) and tronetham ne (2-am no-2-(hydroxynet hyl ) propane-1
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(N-net hyl -glucam ne), triethanolam nel4(2,2',2"- nitrilotris(ethanol)) and
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enbodi ment of th resent

ention.the n one or
hydr oxyl nzfrﬁ:f?fﬁfre P]%))E’W?'B g Lﬁf S‘%{Br’ﬂ"&f‘ﬁ%“ {?\e&r@peﬁg& ﬁ%ﬂ'?ﬁ&ne 3%'8?5% one
or rm{ e rqrdtrd;]xykgr‘oups g:referably d>rny aomamfngrtweobrmdnedydmnyl grxbunrshrs q:wmefoenr]abl y
i nventi e amne.onl ins _one nor,e [ OX u
only coﬁﬁ%?ﬁour’t%sﬁpn fy%retﬁ a&nyqe a]egﬁ.r&rne it tggﬁg@%ﬁoﬁ%d&%‘gh%ﬁ@&r boxylic
gr oups. pseﬁecbtﬂmserecte@n'bmtherggouprmnerstmgmbmbgldmwén@rmemanmreeferabl y two
or nore hydroxyl groups, is preferably selected fromthe group consisting

of deanol (2-(dinethylam no)ethanol), diethanol am ne

(2, 2" - i nhrqlrefe(ret katbaldjmient &f Beyyresdrinvehtion the anding dnigtdoptains m)ereﬁdsreﬂol )

et hanol an ne 2 am noet hanol )., | um ne met e nor phol i ne
ot hanol PRt EaRTER & ASFS ndhseRlell VLSS SPuBE OIS oA Sty ol i ne.
tri et hanmingining od& o2moeee earbbxyilit gtaups( prieferatsly bhe aadbokyliergrblyn g Dardidinen no- 2-
(hydr oxynet hyl ) propane-1, 3-diol).In a preferred enbodi nent of the present

i nvention the am ne only containing one or nore hydroxyl groups, preferably
only conhaiprefeget \wenbodinment ef meobresreﬁt iryentigrsin the asircaitetthid acddémentigs otip

consi stin f diet hanol am ne |eth nol a d tronet ham ne,
o o er alPgn e LEE KFRskt s A g S LA SeloREh GFOTTe B i nBRE RGOS
t r omet haprefeeably arga)uprseieﬂterdembrambm@emtdm@énd 0g, @rke@egrbupmwamh incay tiene gm neI
only cont 0 does npt con r oxy
oroups. Saneral PRty . e Salie e R Rt i A PSSR AT BpBlps.
pr ef er alyrgupE R® ceprbssntd acgrcgrpmqmctechrbm&rygrdgrenetorimaﬁd haleger ratedrsemlpogl rrenlt
of the present, inventi cotr erivat 0 ornmul a
(' e P80l e b e d cbBEwRERGHR PRSPl - 2sFa S FREIPBY R oy
groups, group selected from halogen atoms and C,_; alkyl groups, which may be optionally

substituted by 1, 2 or 3 substituents selected from halogen atoms and hydroxy groups;

and R represents a group selected from hydrogen atoms and C,_4 alkoxy groups,

preferably a group selected from halogen atoms and C,_; alkoxy groups, which may be

optionally substituted by 1, 2 or 3 substituents selected from halogen atoms and hydroxy

groups.

In a preferred embodiment of the present invention the amino nicotinic acid derivative of
formula (1) is selected from the group consisting of 2-{[3'-ethoxy-3-(trifluoromethoxy)-1,1'-
biphenyl-4-ylJamino}nicotinic acid (2-(3'-Ethoxy-3-(trifluoromethoxy)biphenyl-4-
ylamino)nicotinic acid), 2-[(3,5-difluoro-2-methyl-1,1'-biphenyl-4-yl)amino]nicotinic acid (2-
(3,5-difluoro-2-methylbiphenyl-4-ylamino)nicotinic acid) and 2-[(3,5-difluoro-3'-methoxy-
1,1'-biphenyl-4-yl)amino]nicotinic acid (2-(3'-Ethoxy-3,5-difluorobiphenyl-4-

ylamino)nicotinic acid).

In a preferred embodiment of the present invention the amine is selected from the group
consisting of meglumine and tromethamine and in the amino nicotinic acid derivative of
formula (I) R® represents a group selected from halogen atoms and C,., alkoxy groups
which may be optionally substituted by 1, 2 or 3 halogen atoms; R® represents a group
selected from hydrogen atoms and halogen atoms, R°® represents a group selected from



preferably a group selected from hal ogen atons and Cl1-2 al koxy groups which
may be optionally substituted by 1, 2 or 3 substituents selected from
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hydr ogen atons and hal ogen atons, Rc ¥epresents a group selected from
hydrogen atons and Cl-4 al kyl groups, preferably a group selected from

hal ogen ns_and Cl- | kyl . groups,. which may. be optionall stjtuted by
12 9%r BRiBo A menng Ba Pk R Bch B Pl B R s tRB ] D ctips: “and
Rd repr esibstitsents gelesedSreine haloder atomshyrdi logiesxyaroups; andl REteptesdritoa yrappoups,
referah ou el ected from.halogen atons and Cl-2 al ko I OUDS,

Bt cn miastelit Bydio8t el L baaeBESloBus pn R Tayaieodtenely sl 11 orm
hal ogen bt hresorehslibistittients\setpctadoisom halogep aeiney arethyehtsgdiroepd. of t he present
invention the amno nicotinic acid derivative of forrmula (I) is selected

fromthe group consisting of 2-{[3"-ethoxy-3-(trifluoronethoxy)-1,1'-
bi phenylin&-préfeeed rajbodnednt of theasreskent invention the amine is L-arginine and in the

$2105, 5 RS HisPitib Bk Ve & R B Mepraiients A AR SBlsE R s niigog

(3, 5- di fdtoros anamﬁampkjobmuﬁawhieﬁrmbﬁbé pplionallp sutsstieuted by, 2063 halogen
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bt cor ot BaR sHbb Meiny T &of 3 Al et L REte it BafBen altgieoins BiefSe e

fr gm halglgtemsl;ahd)%émdsﬁﬁlmdm@e@éd)ﬁogbhydidgbn rymbend . akeky iyroups e
t1tut . t ; n r t rom

pubet Ul b S NEAERD 5L DA RS Bl S 11

fromhyd d Cl- 2 al kyl whi ch b ti [ 1

SLBS'[%/'[ L?ng"ybﬁ@%mg? 3 subgti %/ueg'[ gug:l ec!t gd ;nri)(;m ﬁaﬁggleﬁngt o?/n; and

hydr oxy groups; and Rd represents a group sel ected from hydrogen atons and
Cl- 2 al kKobpartputarprsterdst ate thegaltee opti onal |y substituted

2-{[3'-ethoxy-3-(trifluoromethoxy)-1, 1'-biphenyl-4-ylJamino}nicotinic acid,
meglumine salt,

2-[(3,5-difluoro-2-methyl-1,1'-biphenyl-4-yl)amino]nicotinic acid, meglumine salt,
2-[(3,5-difluoro-2-methyl-1,1'-biphenyl-4-yl)amino]nicotinic acid, tromethamine salt,
2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-yl)amino]nicotinic acid, meglumine salt,
2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-yl)amino]nicotinic acid, tromethamine
salt,

2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-yl)amino]nicotinic acid, L-arginine salt,

and pharmaceutically acceptable solvates thereof.

Typically, the crystalline salt of the invention of meglumine and 2-{[3'-ethoxy-3-
(trifluoromethoxy)-1,1'-biphenyl-4-yllamino}nicotinic acid corresponds to formula (I1)



by 1, 2 or 3 substituents selected from hal ogen atons and hydroxy groups.
In a preferred enbodi nent of the present invention the amne is L-arginine
and in thwoanmwo2826cotinic acid derivative of formula (PLTRR201000E5S€NtS a
group sel ected from hal ogen at ons andi6Cl-2 al koxy groups which may be
optionally substituted by 1, 2 or 3 halogen atons; Rb represents a group
sel ected from hydrogen atons and hal ogen atons, R¢ represents a group

sel ected from hydrogen atons and Cl-2 al kyl group y_\lni ch may be optionally
substituted by 1, 2 or H@ubsCHt uéht sHeel geted fr hal ogen at ons and

hydr oxy groups; and Bd repres nts,'\jacgro sgl e@%ed ifrom hydr ogen atons and
Cl- 2 al koxy groupsiothi t b ptioha Substituted by 1, 2 or 3
substituents selected f¥om hal ogen ato nd oxXy groups. O particular
interest are the salts:“%2-{P3' - et hoxy- i f spEte®y) -1

, 1' - bi phenyl -4-yl ] am no}ni cotinic acid, neglum ne @
2-[(3,5-difluoro-2-nethyl-1 ,1"-bi phenyl -4-yl)am noJ¥il cotinic acid,
megl um ne salt, 2-[(3,5-difluoro-2-nethyl-1

, 1' - bi phenyl - 4-yl ) amni no] ni cotinic acidll)tronet hani ne salt,
2-[(3,5-difluoro-3"-nmethoxy-1 ,1'-bi phenyl -4-yl)am no] ni cotinic acid,
megl um ne salt, 2-[(3,5-difluoro-3 -nethoxy-1

, 1' - bi phenyl - 4-yl)am n_o%ni cotinic acid, tronmetham ne salt

2-1(3, 5-Td’|p¥l°lah36rt%€ gystalling g3l of the javestion ehegliming aid &HErm-diBveraizmatvh,
L- ar gi ni ne-tigHdnyl-APQarminalricdtifieldcid the AVERIRIARIrRspOhIsAbISMILL[IRPT -

Typically, the crystalline salt of the invention of nmeglum ne and

O

2-{[3' -ethoxy-3- (triflugyenetdexyH .I'-biHBher(l{Wyljam' noJni cotinic acid
corresponds to formula (I11§J(H) Typi'\lgqa}_:ily, t rystal line salt of the

i nvention of negl upj pd R- =af'1dl uor o- R- n§it hyl -

1, 1" - bi phenyl -4-yl)am nao] ni cptinic acid of |t In )il on corresponds to
formula (111) OH OH N o

()

Typically, the crystalline salt of the invention of tromethamine and 2-[(3,5-difluoro-2-
methyl-1,1'-biphenyl-4-yl)amino]nicotinic acid of the invention corresponds to formula (IV)

- F
NH, H
gioNes el
OH /NF
(V)

Typically, the crystalline salt of the invention of meglumine and 2-[(3,5-difluoro-3'-
methoxy-1,1"-biphenyl-4-yl)amino]nicotinic acid of the invention corresponds to formula (V)

Ho <c¢H H HO o
| "y F
N-CH
L
: o.
OH OH 2N ¢ O CH,

(V)



(rrr) Typically, the crystalline salt of the invention of tronmetham ne and
2-1(3,5-difluoro-2- nethyl-1 ,1'-bi phenyl -4-yl)am no]nicotinic acid of the
i nvent i orwoasroewpszads to forrmula (I1V) (1V) Typically, tReTEPGADISSNe sal t
of the invention of neglum ne and 2-[173,5-difluoro-3' - nethoxy-1

- bi phenyl -4-yl)am no]nicotinic acid of the invention corresponds to

, 1

f I Lcald vy, || f
o g B Rk ah B oktoh By fle SAF24SBNLR-F

, V- bi phengthexy-y11)-bipherml-4+yt)amims]cicatiniclacidl of the inventionh icomespminde spfondslat o
for mul a( ) (M) Typically, the crystalline salt of the invention of

L-argi nin€g and 2-[ (3, 5-difluoro-3'-nethoxy-

1, 1' - bi phenyl -4-yl)am nicotinic acid of the invention corresponds to
formula (M1) (VI1) The 1nvgntionHgl encaonpasses pharnmaceuti cal
conposi tions conprising apleut i gf fective anount of a salt as

her ei nabove defined andOa ar mace
enmbodi ment of the present in®Entio
conprises a therapeutically effecti € O€Hyor e ot her

t herapeutic agents. The invention is also dire6 to conbi nati ons
conprising a salt of the invention and one or nore other therapeutic agents
and pharnmaceuti cal conpositions conpriibng such conbi nati ons. The i nvention
is also directed to a salt of the inv ion as described herein, a

conbi nation of a salt of the invention together with one or nore other

t herapeutic agents or a pharmaceutical conposition conprising such

conbi natmn;anprméls,@sfan.ne k&It of BRLiIARIMIoR bf @a@ﬁ RO LRI 2GR 5 LB -3 ARetRbxydi Sease

susceptible to anelioration by inhibition
1,1"-biphenyl-4-yl)amino]nicotinic acid of the invention corresponds to formula (VII)

HO o F
| X
/\ COOH || O
H,N Nﬁ\/Y N FO\CH
NH,

(VII)

sceptable carrier. In an
aceuti gal conposition further

The invention also encompasses pharmaceutical compositions comprising a
therapeutically effective amount of a salt as hereinabove defined and a pharmaceutically

acceptable carrier.

In an embodiment of the present invention the pharmaceutical composition further

comprises a therapeutically effective amount of one or more other therapeutic agents.

The invention is also directed to combinations comprising a salt of the invention and one
or more other therapeutic agents and pharmaceutical compositions comprising such
combinations.



di hydr oor ot at e dehydrogenase, in particular wherein the pathol ogi cal
condition or disease is selected fromrheumatoid arthritis, psoriatic
art hriti swoanlyilogeisng spondilytis, multiple sclerosis, VWgmpPeo10H01550
granul omat osi s, system c | upus erythetdat osus, psoriasis and sarcoi dosis.
The invention also encorrpasses the use of the salt of the invention, a

mbi nat f | t t t oget h t other
Cher apeutTintentRn & P Ao iR ak PLAR TRBAIT P BB RredT AATRITPIDT

conbi natdfersaitar tHdiavérmio fiegdtheraviof ore émﬁ@ﬂeloamerqmmemchgéatmta for treating
t hese di i@ases The invention al.so enco a}Hses rret og 96{[/ nt of a
pat hol odi nacetigelGogiPosiion cempEsing such: g%)’T‘ natiqnJonuss indpe ’P Ol @hi bition
of di hyctfamn@@eél@od@ihdrdbp@m@%uscéptmwtblamdnafamhwmmbmds}eofpat hol ogi cal

e i s selected fromrheupatoi d arthrltlstﬁg1r atic

dit
arth | 4G ShoRrgREE Aty RSty ParicHAT PETeR Be el paical v Sclisease

granul on%énét:t%d f@wm@mtdmauﬁnt%r pEAIRANB aftAtitts, aRRAGIRP sFondidiss AuRpledosi s,
conpri sing adm nisterin er apeuti cal | ffect i ve anount of a salt of

t he i nvefrtSreHs: @W%W@?RWW%‘P%‘ WP §§r3§ FrRRIRBYS: PFOTFSERRMENt

conpri sigygcidlisig) Wﬁé%ﬁeﬁﬁorﬁal&@@hé@ﬁb‘éés@@hﬁé’uﬁ draRéd *sé/lﬁof&ﬁ@ﬂﬂbnﬁtfn A
conbi nation . of a salt of the invention tot%et er with one or nore other

t her ape AAMPIRRJIOA1E a5alt Qe G EPD iRpeihar MathORe R imQe 0hes thesareulic agRBiSnt of a

phar macejitd grarmeesmies| ddn%sm@mbrrﬁme.ag sueth caabiRkiH foPthe @M Bactlredft het i ¢
Procedures The sal ts, of ttﬁol nvention can be prepared using the nethods and

procedur@gnﬁ%%‘?r%?fi'?%?%'? rtgrating ithrye 4is3@8s- et hods and procedures. It
wi |l be appreciated that where typi caI or preferred process conditions
(i.e., reaction tenperatures, tines, nole ratios of reactants, solvents,

pressur eﬁhe ifvdhtibn & s% &:&Xﬁ%p%soeshaeﬁwemo(aco??r%aﬁ?é}\g t é §Qt?10ﬁo§flaﬁéﬁn3ﬂt%% sed

unl ess ot herw se s | Tlum redcti on con t he
parti culdiseaseausmlbledo agwliomtion by éthibitinrt ofdifyldrawotdie dehydragenase inlet er m ned

by one Sp%‘airtliéu?aq \Ai/h%réiﬁﬁwe%éthological condition or disease is selected from rheumatoid
arthritis, psoriatic arthritis, ankylosing spondilytis, multiple sclerosis, Wegener's
granulomatosis, systemic lupus erythematosus, psoriasis and sarcoidosis, comprising
administering a therapeutically effective amount of a salt of the invention. The invention
also encompasses a method of treatment comprising administering a therapeutically
effective amount of a combination of a salt of the invention together with one or more
other therapeutic agents or administering a therapeutically effective amount of a

pharmaceutical composition comprising such combination.

General Synthetic Procedures

The salts of the invention can be prepared using the methods and procedures described
herein, or using similar methods and procedures. It will be appreciated that where typical
or preferred process conditions (i.e., reaction temperatures, times, mole ratios of
reactants, solvents, pressures, etc.) are given, other process conditions can also be used
unless otherwise stated. Optimum reaction conditions may vary with the particular
reactants or solvent used, but such conditions can be determined by one skilled in the art

by routine optimization procedures.



by routine optim zation procedures. Processes for preparing salts of the

i nvention are provided as further enbodi nents of the invention and are

i 11 ustratwad 2o1/mbs26pr ocedur es bel ow. The salts of the i reEmPR@0/00EB80 be

synt hesi zed fromthe correspondi ng am9no nicotinic acid derivative of
formula (1) and fromthe am ne contai ning one or nore hydroxyl groups,

whi ch are commerci a avalalefrom for ex | e h.. Suit e inert
G | uent SIPRSERIS BRI SRS AL dRIenibR ot RroHARS s et erEOITERBAANE ot hy|
acet at e,mMrNodlaﬁBfaFe/illﬁafa‘r@dmyime srotedupéoberpwet hanol , et hanol, isopropanol,
2-butanol, acetonitrile, dinethyl carbonate, nitronethane and the |Iike, and
m xtures thereof, optionally containing water. Upon conpl etion of any of
the foregoing reactions, the salt can be isolated fromthe reaction m xture
by any cldwesalisiobtiel invending canbh systhpsized fiomdhé omrrespondiagtaming oigptinic acid
centrif ecific
process%& |t|cgz(gmf‘p§9 éﬁfro%tt%%‘%{nlinebcgorngaﬁrﬂﬁgﬁhé‘%ﬁ%&@@m{)‘g’l b?o[ tB)s of

r eact antwhicts ateveamserciatly sxailadle, erm.doD exareplgi Mémch. ot her process conditions
can al so be used unless otherwi se stated. A water-soluble salt of the
invention typically contains between about O. 60 and 1.20 nol ar equival ents
of am no_nicotinic acid derivative of fornula per nol ar equival ent of
the freeoYgsle inerAianisior Hig Sﬁaét'%'"ﬁlHGe-lbl{l§r9rr@ﬂ’té'f“”€8G‘P\ﬁ!ﬁe&ﬁ‘?setﬁi’ ani no

ni cot i nigzefté AN, Nediméelyifd@nathidé AEHBIbR ! %eﬂ%ﬁol@ifﬁhoﬁ%@b@bﬁ&t 29UtdnBe free
base, even npre typical |,¥, about 1 nol ar egw val ent of amno nicotinic acid

deri vatﬁF@to(B‘I't""Ieoﬁ"Hlﬂ”bW ERPopRie. AEPAEtNaRaiapd tam ke And Rixtptesdhergge.  The nol ar
rati os dggiehaljedntahibd@ataet hods of the invention can be readily determ ned
by various nethods available to those skilled in the art. For exanple, such
nolar ratios can be readily determined by 1H NVR Alternatively, elenental
anal ysis and HPLC net hods

Upon completion of any of the foregoing reactions, the salt can be isolated from the

reaction mixture by any conventional means such as precipitation, concentration,

centrifugation and the like.

It will be appreciated that while specific process conditions (i.e. reaction temperatures,
times, mole ratios of reactants, solvents, pressures, etc.) are given, other process

conditions can also be used unless otherwise stated.

A water-soluble salt of the invention typically contains between about 0.60 and 1.20 molar
equivalents of amino nicotinic acid derivative of formula (l) per molar equivalent of the free
base, more typically 0.85 and 1.15 molar equivalents of amino nicotinic acid derivative of
formula (1) per molar equivalent of the free base, even more typically about 1 molar
equivalent of amino nicotinic acid derivative of formula (I) per molar equivalent of the free

base.

The molar ratios described in the methods of the invention can be readily determined by
various methods available to those skilled in the art. For example, such molar ratios can
be readily determined by '"H NMR. Alternatively, elemental analysis and HPLC methods

can be used to determine the molar ratio.



can be used to determne the nolar ratio. EXAMPLES Ceneral. Reagents,
starting materials, and solvents were purchased from conmmercial suppliers
and used WO 201¢®R826d. Crystallization tests of salts of PEDFP2E0I001550
nicotinic acid derivatives of fornmul&0(1) with a broad range of
pharmaceutically acceptabl e acids (conprising anong ot hers hydrochloric,

nmet hane | ceand sul phuric acids) and bases (conprising anong ot hers
anmoni a, ne, nagnesi um hydr oxi de, megl um ne, potassi um hydroxi de,
sodi um hydroxi de and tronmetham ne) in a range of different pharmaceutically

i ncl udi ; h t tonitril t hyl
Rcet at o, CrsBl, fHcRels, Martie AP At ot euRerara rceR R oherRal o,
N, N- di nedupplidreoananse¢as esdetved| , | sopropanol and net hanol ) have been

undertaken. The salts from ammoni a and magnesi um hydr oxi de rendered eit her
oi |l s or anorphous solids. The salts from potassi um hydroxi de and sodi um

hydr oxi . r Le. he . [, e salts fro drochl oric
ot SR E RS O B of Samie i ibiticoniR 3 e de Gt of s iR LV G oy
sol ubi | itrgad teage tofi phédmeeeaticatly Bocaptatie aeidsl {(donuomising anmorg dtbersdydedehlority, t he

I f L. ' ] ' .. Onl h
sl e ormbRERRDENE RolRNlshaR S0l Gl RosPE ool PRI hdrla it A id aa o
rel ati vearginhnieghna_geéstithm@ypmb(ide, alegtonvime riot&s;m’utmh;kﬂoxide:rsodiunf%cagxlccjﬁ ta?%ﬁve
I V. ] | 0. nprepare
sols orriAahbEl fi o, EAgh of HiBfecy pASRR PR A pdebdl RAVEss RErldRb e
di ffer ergmarig @banrdca@neadmmtdmﬂeitq, xetr{ylbsﬁ)tatehieobmgr]amtea,rmloygfeﬁ%rz g (7)2t ai ned

- t - T tr . nunber .
Sl ea TEractiand drhe Fl ERdSe. NS o b i itaTorand &22a on t op
of the seethbmolpmaecmepruesisdeken.th a brass rod. Sanples were equilibrated at
300C and heated at 1Q0C/ mn to 3500C. The

The salts from ammonia and magnesium hydroxide rendered either oils or amorphous
solids. The salts from potassium hydroxide and sodium hydroxide were hygroscopic. On
the other hand, the salts from hydrochloric acid, methanesulfonic acid and sulfuric acid
had similar or even lower solubility than the free acid form. In addition to this low solubility,
the salts of these acids manifested a very bad humectability in water.

Only the salts of the invention were neither hygroscopic nor deliquescent and had a
relatively high melting point allowing them to be micronized and to have long term stability.

Particularly good methods to prepare the addition salts of the invention are illustrated in

the following examples.

The differential scanning calorimetry (DSC) thermograms analyses were obtained using a
DSC-821 Mettler-Toledo instrument, serial number 5117423874. Samples were weighed
into an aluminium pan, an aluminium lid placed on top of the sample and compressed with
a brass rod. Samples were equilibrated at 30°C and heated at 10°C / min to 350°C. The

instrument was calibrated using indium and zinc standards.

Infrared spectroscopy (IR) spectra were obtained using a Perkin Elmer Spectrum One FT-
IR instrument, serial number 70749, equipped with a universal ATR accessory. Solid



i nstrunment was calibrated using indiumand zinc standards. Infrared
spectroscopy (I R) spectra were obtained using a Perkin El nmer Spectrum One
FTI R i nstworerwi02®er i al nunber 70749, equi pped with a umrcraraab/oNER
accessory. Solidsanples were introducad directly into the ATR The
acquisition range was 650 to 4000 cm1 . Dynam c Vapour Sorption (DVS)

profiles _were obtained usjn n .l or iden | sochema instru i al
Punber © 1ERe B8t niRpye Breqty in®IR8 A T e RittEe g was S0 i 00,

i sot hermsn{.at 250C) were obtained for each sanple: a noisture sorption from
O to 95% relative humdity and noi sture desorption from95% rel ative

hum dity to dryness. Both isotherns were perfornmed in 10% hum dity steps,

with a rtbyﬁa:rmm/hbm SYrptléh (rﬂvmt;eeﬁle?d/eae gta?i:rweulmsh'gma Igésﬁa@ Hidenulseshdnaar each
step. Exanple 1: Preparati 0, - - di f.luoro- 3" - net hoxy-1

P pra BTt st Piter 16ate- o8k s dngnitl RiaBuzdlenomsing ot least e )
on drrggl usdthernvee (= zsPc}S)swbkeedbtiazmeaGon‘egcl:rofsar]fmlbh[angd)igmrw fsls@'tidn mhut)itomswsl
added to a,.m xture, o 00. .4 0 - 5-di fl poro-3' - net hoxy-
oD prTeRyre Mt Sondh aiatis! Feace e, fiod b rbBNvS RueVAIT B dndien ta: Lot
t et r ahy dssthermaeereparormed Af 1EX% hahiditysteps, sithra mirmeadn tme® BT 1E@paItes ane, the

sol ution was. evapora under .vacu The precipitate fornmed was suspended
in 20 m? WX'QWﬁmS@isgmn&FSW(?écﬁghpng 30 nmin, the resulting suspension
was then filtered and the obtained precipitate was dried under vacuumfor 4

hours at_4Q0C. .65 (yi . 879 of,_,a ite sql.id hen obtai ned with
a purityPGm .19%85‘%4%&?5&35'9@%%1’“&%‘?’%&@9@%" yb?f@in IMCof t he
megl um nezids ahdglwhin@shit 3, 5- di f 1 uoro- 3' - net hoxy- 1

, I-bi phenyl -4-yl)am no]nicotinic acid. The sanple exhibits a characteristic
hi gh endot herm at onset 1360C that corresponds to a nelting or
deconposition of the salt. This indicates that the sanple does not convert

i nt o any278trhef1.Aorypolphmeglaminedwere digsolvedfin 89 mL of methanol and said solution

was added to a mixture of 500 mg (1.4 mmol) of 2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-
4-yl)amino]nicotinic acid dissolved in the minimum amount of tetrahydrofurane (7 mL).
After 30 min of stirring at room temperature, the solution was evaporated under vacuum.
The precipitate formed was suspended in 20 mL of ethyl acetate at 77°C during 30 min,
the resuiting suspension was then filtered and the obtained precipitate was dried under
vacuum for 4 hours at 40°C. 675 mg (yield: 87%) of a white solid was then obtained with a
purity of 99.9% by HPLC.

Figure 1 illustrates the DSC thermogram of the meglumine salt of 2-[(3,5-difluoro-3'-
methoxy-1,1"-biphenyl-4-yl)amino]nicotinic acid. The sample exhibits a characteristic high
endotherm at onset 136°C that corresponds to a melting or decomposition of the salt. This
indicates that the sample does not convert into any other polymorphs and does not suffer

any decomposition, confirming thus its high stability.

Figure 2 illustrates the DVS pattern of the meglumine salt of 2-[(3,5-difluoro-3'-methoxy-
1,1'-biphenyl-4-yl)amino]nicotinic acid. Mass increase was measured at 80% (0.15%
increase) and 90% (0.4% increase) relative humidity (RH). According to the results, said
salt is not hygroscopic and exhibited no hysteresis.



any deconposition, confirmng thus its high stability. Figure 2 illustrates
the DVS pattern of the neglum ne salt of 2-[(3,5-difluoro-3'-nethoxy-

1, 1' - bi phwoybtodrogd2yam no] ni coti ni c acid. Mass increase Ra3/EPRESOIEBA0 at 80%
(0.15% i ncrease) and 90% (0.4% i ncrea®e) relative humdity (RH). According

to the results, said salt is not hygroscopic and exhibited no
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tromethamne salt 170 ng ( 1 .4 mmol) of tronmetham ne were dissol ved in 20
m. of nethanol and said sol ution was added to a mixture of 500 ng (1.4
mmol ) of 2-[(3,5-difluoro-3"-nmethoxy-1 ,1'- biphenyl-4-yl)an no]nicotinic
aci d di sseinvge 2i Pre‘pbthtlﬂih ioF BB, 3xEHUbHO- SBfmétﬁé)(yahY'Cb’gfdﬂyﬁm-@l)érﬁlrmdlcotlﬁfd er 30
mn of sti r| n roomtenperature, the solution was evaporated under
vacuum ”bad?a?ﬁ@ was di ssolved in 0.9 nL of chloroformat 6 10C and
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decanted and the obtained precipitate was dried under vacuumfor 4 hours at
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solid was then obtained with a purity of 99.9% by HPLC.
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Figure 4 illustrates the DSC thermogram of the tromethamine salt of 2-[(3,5-difluoro-3'-
methoxy-1,1'-biphenyl-4-yl)amino]nicotinic acid. The sample exhibits a characteristic high
endotherm at onset 173°C that corresponds to a melting or decomposition of the salt. This
indicates that the sample does not convert into any other polymorphs and does not suffer

any decomposition, confirming thus its high stability.

Figure 5 illustrates the DVS pattern of the tromethamine salt of 2-[(3,5-difluoro-3'-
methoxy-1,1'-biphenyl-4-yl)amino]nicotinic acid. Mass increase was measured at 80%
(0.1% increase) and 95% (2.0% increase) relative humidity (RH). According to the resuilt,
said salt is not hygroscopic and exhibited no hysteresis.

Figure 6 illustrates the IR spectra of the tromethamine salt of 2-[(3,5-difluoro-3'-methoxy-
1,1'-biphenyl-4-yl)amino]nicotinic acid. Characteristic signals appear at 2971, 1609, 1574,
1551, 1526, 1491, 1455, 1411, 1387, 1324, 1282, 1259, 1242, 1169, 1148, 1064, 1025,
858 and 776 cm-1.



(0.1%increase) and 95% (2.0% i ncrease) relative humdity (RH). According
to the result, said salt is not hygroscopic and exhi bited no hysteresis.
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does notObé%ﬁ?ng"{th Ariughy. a‘??);'tOst}%w ii'f)’lj{ayrmr phs and does not suffer any
decorrposition confirmng thus its high stability. Figure 8 illustrates the
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indicates that the sample does not convert into any other polymorphs and does not suffer
any decomposition, confirming thus its high stability.

Figure 8 illustrates the DVS pattern of the meglumine salt of 2-(3'-ethoxy-3-
(trifluoromethoxy)biphenyl-4-ylamino) nicotinic acid. Mass increase was measured at 80%
(2.7% increase) and 90% (6.2% increase) relative humidity (RH). According to the results,
said salt is slightly hygroscopic and exhibited no hysteresis.

Figure 9 illustrates the IR spectra of the meglumine salt of 2-(3'-ethoxy-3-
(trifluoromethoxy)biphenyl-4-ylamino) nicotinic acid. Characteristic signals appear at 3663,
2987, 1593, 1522, 1492, 1457, 1391, 1317, 1236, 1216, 1171, 1088, 1062, 1047, 1009,
858, 777 and 694 cm-1.

Example 4: Preparation of 2-(3,5-difluoro-2-methylbiphenyl-4-ylamino)nicotinic acid,

meglumine salt

32 mg (0.164 mmol) of meglumine were added to a mixture of 90 mg (0.265 mmot) of 2-
(3,5-difluoro-2-methylbiphenyl-4-ylamino)nicotinic acid dissolved in the minimum amount
of tetrahydrofurane (9 mL). After 30 min of stirring at room temperature, the solution was



Figure 9 illustrates the IR spectra of the meglum ne salt of

2- (3" -ethoxy-3- (trifluoronethoxy)biphenyl-4-ylam no) nicotinic acid.

Char act erwetow/®egeal s appear at 3663, 2987, 1593, 1522pCTA¥20100463) 1391 ,
1317, 1236, 1216, 1171, 1088, 1062, 1847, 1009, 858, 777 and 694 cm 1.
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meglum ne salt of 2-(3 5-difluorp-2- nethyl bi phenyl -4-yl am no)nicotinic
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methylbiphenyl-4-ylamino)nicotinic acid monohydrate. This DVS profile shows four
isotherms (instead of the usual two), corresponding to the absorption-desorption profiles
of the monohydrate and the anhydrous form. According to the results, both hydrate and
anhydrous form are not hygroscopic. The anhydrous form could be obtained by drying the

monohydrate.

Figure 12 illustrates the IR spectra of the meglumine salt of 2-(3,5-difluoro-2-
methylbiphenyl-4-ylamino)nicotinic acid monohydrate. Characteristic signals appear at
3675, 2987, 2901, 1596, 1579, 1517, 1493, 1454, 1419, 1380, 1317, 1259, 1146, 1075,
973, 859, 766 and 697 cm-1.

Example &: Preparation of 2-(3,5-difluoro-2-methylbiphenyl-4-ylamino) nicotinic acid,

tromethamine salt

31.5 mg (0.260 mmol) of tromethamine were dissolved in 25 mL of methanol and said
solution was added to a mixture of 55 mg (0.161 mmol) of 2-(3,5-difluoro-2-
methylbiphenyl-4-ylamino) nicotinic acid dissolved in the minimum amount of
tetrahydrofurane (6.6 mL). After 30 min of stirring at room temperature, the solution was
evaporated under vacuum. The oil obtained was dissolved in 4.4 mL of chloroform at 61°C
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bit hygroscopic but wi thout hysteresis: no stable hydration is detected.
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2-(3, 5 drhéth%glrpﬂ_er%?l-4-ylamino) nicotinic acid. Characteristic signals appear at 3663, 3185,
2088, 1599, 1576, 1515, 1492, 1461, 1422, 1381, 1349, 1311, 1288, 1259, 1221, 1152,
1042, 974, 858 and 769 cm-1.

Example 6: Preparation of 2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-yl)amino]nicotinic
acid, L-arginine salt

245 mg (1.4 mmol) of L-arginine were dissolved in 6 mL of water and said solution was
added to a mixture of 500 mg (1.4 mmol) of 2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-
yl)amino]nicotinic acid dissolved in the minimum amount of tetrahydrofurane (7 mL). After
30 min of stirring at room temperature, the solution was evaporated under vacuum. The
precipitate formed was suspended in 20 mL of methanol at 65 °C during 30 min, the
resulting suspension was filtered and the obtained solid was dried under vacuum for 4
hours at 40 °C. 680 mg (yield 91 %) of a white solid was then obtained with a purity of
99.9% by HPLC.

Figure 16 illustrates the DSC thermogram of the L-arginine salt of 2-[(3,5-difluoro-3'-
methoxy-1,1'-biphenyl-4-yl)amino]nicotinic acid. The sample exhibits a characteristic high
endotherm at onset 253°C that corresponds to a melting or decomposition of the salt. This
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Figure 18 illustrates the IR spectra of the L-arginine salt of
2-1(3,5-difluoro-3"-nmethoxy-1 ,11- biphenyl-4-yl)am no]nicotinic acid.
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(I) and choline

The addition of choline, a pharmaceutically acceptable aminium ion, to compounds of

formula (1) resulted in the formation of either oils or amorphous solids.

Water- Solubility test:

The solubility of the of Examples 1-5 in water at room temperature was determined
together with the solubility of the corresponding free acids. The results are shown in Table
1 below.
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1) Pharmaceygxcal CamgisblnicebisiChgidyreglimis@balconposilti ons2 @pgording to the
present invention ¢onprise a salt of the invention ¢r pharmaceutically
accept abl e dol vat e | ph@rsaflusrod ey ¢ Biphergl-4y a¢ceptabl e carrier. The
sal ts of thegExnyent {iminbRiceSHIE deid, flofhBthahiigasaient or preygrgion of
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limted to rjiggumat Ohighdhyi-AlyllaintnoRicstridhtis arthritis, ankyp@sing
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known to be |§¥seepiif e to inprovenent by treatnent |with Q8
2-[(3,5-difluoro-2-methyl-1,1'-biphenyl-4-
C3 yhamino]nicotinic acid 0.002
2-[(3,5-difluoro-2-methyl-1,1'-biphenyl-4-
Ex. 4 yl)Jamino]nicotinic acid, meglumine salt 0.210
2-[(3,5-difluoro-2-methyl-1,1'-biphenyl-4-
Ex. 5 yl)amino]nicotinic acid, tromethamine salt 0.490
2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-
Ex. 6 yl)amino]nicotinic acid, L-arginine salt 0.690

As it can be seen for the table, the salts of the present invention present a higher solubility

over the corresponding free acids. Particularly good results are obtained with the

meglumine salt, the tromethamine salt and the L-arginine salt of 2-[(3,5-difluoro-3'-

methoxy-1,1"-biphenyl-4-ylJamino]nicotinic acid (Ex. 1, Ex. 2 and Ex. 6), especially with

the meglumine salt of 2-[(3,5-difluoro-3'-methoxy-1,1"-biphenyl-4-yl)amino]nicotinic acid
(Ex. 1)

Pharmaceutical Compositions



I nhi bitor of the di hydroorotate dehydrogenase. The conbi nati ons of the
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nmonoc!| onsubseAtéDABICR Sirés kitdwn to be useful in the treatment of autoimmune diseases,
immune and inflammatory diseases, destructive bone disorders, malignant neoplastic
diseases, angiogenic-related disorders, viral diseases, and infectious diseases such as (a)
Anti-TNF-alpha monoclonal antibodies such as Infliximab, Certolizumab pegol,
Golimumab, Adalimumab and AME-527 from Applied Molecular Evolution, (b)
Antimetabolite compounds such as Mizoribine, Cyclophosphamide and Azathiopirine, (c)
Calcineurin (PP-2B) Inhibitors / INS Expression Inhibitors such as cyclosporine A,
Tacrolimus and ISA-247 from Isotechnika, (d) Cyclooxygenase Inhibitors such as
Aceclofenac, Diclofenac, Celecoxib, Rofecoxib, Etoricoxib, Valdecoxib, Lumiracoxib,
Cimicoxib and LAS-34475 from Laboratorios Almirall, S.A., () TNF-alpha Antagonists
such as Etanercept, Lenercept, Onercept and Pegsunercept, (f) NF-kappaB (NFKB)
Activation Inhibitors such as Sulfasalazine and Iguratimod, (g) IL-1 Receptor Antagonists
such as Anakinra and AMG-719 from Amgen, (h) Dihydrofolate Reductase (DHFR)
Inhibitors such as Methotrexate, Aminopterin and CH-1504 from Chelsea, (i) Inhibitors of
Inosine 5'-Monophosphate Dehydrogenase (IMPDH) such as Mizoribine, Ribavirin,
Tiazofurin, Amitivir, Mycophenolate mofetil, Ribamidine and Merimepodib, (j)
Glucocorticoids such as Prednisolone, Methylprednisolone, Dexamethasone, Cortisol,
Hydrocortisone, Triamcinolone acetonide, Fluocinolone acetonide, Fluocinonide,
Clocortolone pivalate, Hydrocortisone aceponate, Methylprednisolone suleptanate,
Betamethasone butyrate propionate, Deltacortisone, Deltadehydrocortisone, Prednisone,



as Rituxi mab, O atunmumab, Ccrelizumab and TRU- 015 from Trubi on

Phar maceuticals, (I) B-targeted cell therapies such as BLYSS, BAFF, TAC -1lg
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BMS), SB-203580, SB-242235, SB-235699, SB-281832, SB-681323, SB-856553 (all
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AZD-6244 (from AstraZeneca), PD-098059, PD-0325901 (all from Pfizer), (q) P2X7
receptor antagonist such as AZD-9056 from AstraZeneca, (r) S1P1 agonists such as
Fingolimod, CS-0777 from Sankyo and R-3477 from Actelion, (s) Anti-CD49 monoclonal
antibodies such as Natalizumab, (t) Integrin Inhibitors such as Cilengitide, Firategrast,
Valategrast hydrochloride, SB-273005, SB-683698 (all from Glaxo), HMR-1031 from
Sanofi-Aventis, R-1295 from Roche, BMS-587101 from BMS and CDP-323 from UCB
Celltech, (u) Anti-CD88 monoclonal antibodies such as Eculizumab and Pexelizumab, (v)
IL-6 receptor antagonist such as CBP-1011 from InKine and C-326 from Amgen, (w) Anti
IL-6 monoclonal antibodies such as Elsilimomab, CNTO-328 from Centocor and VX-30
from Vaccinex, (x) Anti-CD152 monoclonal antibodies such as Ipilimumab and
Ticilimumab, (y) Fusion proteins comprising the extracellular domain of human cytotoxic
T-lymphocyte-associated antigen 4 (CTLA-4) linked to portions of human immunoglobulin
G1 such as Abatacept, (z) Agents useful in the treatment of bone disorders such as
Bisphophonates such as Tiludronate disodium, Clodronate disodium, Disodium
pamidronate, Etidronate disodium, Xydiphone (K, Na salt), Alendronate sodium,
Neridronate, Dimethyl-APD, Olpadronic acid sodium salt, Minodronic acid, Apomine,
Ibandronate sodium hydrate and Risedronate sodium, (aa) VEGF Try kinase inhibitors
such as Pegaptanib octasodium, Vatalanib succinate, Sorafenib, Vandetanib, Sunitinib
malate, Cediranib, Pazopanib hydrochloride and AE-941 from AEterna Zentaris, (bb)

Other compounds efficacious in autoimmune diseases such as Gold salts,
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When the salt of the invention is used for the treatment of rheumatoid arthritis, psoriatic
arthritis, ankylosing spondilytis, multiple sclerosis, Wegener's granulomatosis, systemic
lupus erythematosus, psoriasis and sarcoidosis it may be advantageous to use them in
combination with other active compounds known to be useful in the treatment of such
diseases such as rheumatoid arthritis, psoriatic arthritis, ankylosing spondilytis, multiple
sclerosis, Wegener's granulomatosis, systemic lupus erythematosus, psoriasis and

sarcoidosis.

Particularly preferred actives to be combined with the salt of the invention for treating or
preventing rheumatoid arthritis, psoriatic arthritis, ankylosing spondilytis, muitiple
sclerosis, Wegener's granulomatosis, systemic lupus erythematosus, psoriasis or
sarcoidosis are (a) Anti-TNF-alpha monoclonal antibodies such as Infliximab,
Certolizumab pegol, Golimumab, Adalimumab and AME-527 from Applied Molecular
Evolution, (b) TNF-alpha Antagonists such as Etanercept, Lenercept, Onercept and
Pegsunercept, (c) Calcineurin (PP-2B) Inhibitors / INS Expression Inhibitors such as
cyclosporine A, Tacrolimus and ISA-247 from Isotechnika, (d) IL-1 Receptor Antagonists
such as Anakinra and AMG-719 from Amgen, (e) Anti-CD20 monoclonal antibodies such
as Rituximab, Ofatumumab, Ocrelizumab and TRU-015 from Trubion Pharmaceuticals, (f)
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from EMD Serono, and Interferon beta 1b such as Betaferon from Schering and
Betaseron from Berlex, (ii) Inmunomodulators suchs as BG-12 (fumaric acid derivative)
from Biogen Idec/Fumapharm AG and (jj) Adenosine aminohydrolase inhibitors such as
Cladribine from Merck Serono.

The combinations of the invention may be used in the treatment of disorders which are
susceptible to amelioration by inhibition of the dihydroorotate dehydrogenase. Thus, the
present application encompasses methods of treatment of these disorders, as well as the
use of the combinations of the invention in the manufacture of a medicament for the
treatment of these disorders.

Preferred examples of such disorders are rheumatoid arthritis, psoriatic arthritis,
ankylosing spondilytis, multiple sclerosis, Wegener’s granulomatosis, systemic lupus
erythematosus, psoriasis and sarcoidosis, more preferably rheumatoid arthritis, psoriatic
arthritis and psoriasis and most preferably rheumatoid arthritis.

The active compounds in the combinations of the invention may be administered by any
suitable route, depending on the nature of the disorder to be treated, e.g. orally (as
syrups, tablets, capsules, lozenges, controlled-release preparations, fast-dissolving

preparations, etc); topically (as creams, ointments, lotions, nasal sprays or aerosols, etc);
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invention and another active compound useful in the treatment of rheumatoid arthritis,

psoriatic arthritis, ankylosing spondilytis, multiple sclerosis, Wegener’'s granulomatosis,

systemic lupus erythematosus, psoriasis and sarcoidosis.

The pharmaceutical formulations may conveniently be presented in unit dosage form and

may be prepared by any of the methods well known in the art of pharmacy.

Formulations of the present invention suitable for oral administration may be presented as
discrete units such as capsules, sachets or tablets each containing a predetermined
amount of the active ingredient; as a powder or granules; as a solution or a suspension in
an aqueous liquid or a non-aqueous liquid; or as an oil- in-water liquid emulsion or a
water-in-oil liquid emulsion. The active ingredient may also be presented as a bolus,

electuary or paste.

A syrup formulation will generally consist of a suspension or solution of the compound or
salt in a liquid carrier for example, ethanol, peanut oil, olive oil, glycerine or water with

flavouring or colouring agent.
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composition is in the form of a soft gelatine capsule any pharmaceutical carrier routinely

used for preparing dispersions or suspensions may be considered, for example aqueous

gums, celluloses, silicates or oils, and are incorporated in a soft gelatine capsule.

Dry powder compositions for topical delivery to the lung by inhalation may, for example,
be presented in capsules and cartridges of for example gelatine or blisters of for example
laminated aluminium foil, for use in an inhaler or insufflator. Formulations generally
contain a powder mix for inhalation of the compound of the invention and a suitable
powder base (carrier substance) such as lactose or starch. Use of lactose is preferred.
Each capsule or cartridge may generally contain between 2 ng and 150 pg of each
therapeutically active ingredient. Alternatively, the active ingredient (s) may be presented

without excipients.

Typical compositions for nasal delivery include those mentioned above for inhalation and
further include non-pressurized compositions in the form of a solution or suspension in an
inert vehicle such as water optionally in combination with conventional excipients such as
buffers, anti-microbials, tonicity modifying agents and viscosity modifying agents which
may be administered by nasal pump.
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When combinations of actives are used, it is contemplated that all active agents would be
administered at the same time, or very close in time. Alternatively, one or two actives
could be taken in the morning and the other (s) later in the day. Or in another scenario,
one or two actives could be taken twice daily and the other (s) once daily, either at the
same time as one of the twice-a-day dosing occurred, or separately. Preferably at least
two, and more preferably all, of the actives would be taken together at the same time.
Preferably, at least two, and more preferably all actives would be administered as an
admixture.

The following preparations forms are cited as composition (formulation) examples:
COMPOSITION EXAMPLE 1

50,000 capsules, each containing 100 mg 2-[(3,5-difluoro-3'-methoxy-1,1"-biphenyl-4-
yl)amino]nicotinic acid, tromethamine salt (active ingredient), were prepared according to
the following formulation:
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COVPOSI TI ON EXAMPLE 1

COMPOSITI

ON EXAMPLE 2

50,000 tablets, each containing 50 mg of 2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-

yl)amino]nicotinic acid, tromethamine salt (active ingredient), were prepared from the

following formulation:

Active ingredient 2.5 Kg
Microcrystalline cellulose 1.95 Kg
Spray dried lactose 9.95 Kg
Carboxymethyl starch 0.4 Kg
Sodium stearyl fumarate 0.1 Kg
Colloidal silicon dioxide 0.1 Kg

Procedure
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i ngredi ertvP,2010e102826r epar ed according to the foll ow ng f@cCEEHPa10ONSEY ocedur e
The above ingredients were sieved thr¥ugh a 60 nmesh sieve, and were | oaded
into a suitable mxer and filled into 50,000 gel ati ne capsul es. COVPGOSI TI ON

S o 5. A R randels Wl s &R P Y §lel i 8 Moftlre of 0.6 mm. thanmixed iy 4

t r onet haarsuitabainixe( foc 20\nainuteg wadicompjessae irto fO@ pay tablefsruming $ienn dist anvdng

aper tur ot BB RN, the BTN By B elBRs Rl e i) flpdocs e

conpressed into 300 ng tablets using 9 mmdisc and flat bevell ed punches.
The disintegration tine of the tablets was about 3 mnutes. CLAIMS 1. A
pharmaceutically acceptable crystalline addition salt of (i) an am ne
contai ni ng one or nore hydroxyl and/or carboxylic groups with (ii) an am no
nicotinic acid derivative of formula (1) fornula (1) wherein Ra, Rb, Rc and
Rd i ndependently represent groups selected from hydrogen atons, hal ogen
atons, Cl1-4 al kyl groups which may be optionally substituted by 1, 2 or 3
substituents selected from hal ogen atons and hydroxy groups, and G -4

al koxy groups which may be optionally substituted by 1, 2 or 3 substituents
sel ected from hal ogen atons and hydroxy groups, and pharnmaceutically
acceptabl e sol vates thereof. 2. A salt according to claim1, wherein in the
amno nicotinic acid derivative of formula (I)



Ra represents a group selected from hal ogen atons and Cl-4 al koxy groups
whi ch may be optionally substituted by 1, 2 or 3 substituents selected from
hal ogen awormsioameeB2iydr oxy groups. 3. A salt accordi ng t@CEERRMMODOBS0 cl ai m
2, wherein in the amino nicotinic acid derivative of formula (1) Rb
represents a group selected from hydrogen atons and hal ogen atons. 4. A
salt according to any one of the preg Ri clains, wherein in the am no
nicotinic acid derivative of formula ?lWC represents a group sel ected
from hydrogen atons and Cl-4 al kyl groups which nay be optionally
substituted by 1, 2 or 3 substituents sel ected from hal ogen atons and

hydr oxy YriopiEsmaceltically acceptableicnystatiioe adgitiomealbéf (i)lae gmiee edntamping erien,
wherein ip. t i j i ) I rwvat 1. : 1) represents
2 or oup "SR] G SRAE 0 RS WAE R dnffig Mool 6 Bk TE b
opt i onalfoymdaliigtituted by 1, 2 or 3 substituents sel ected from hal ogen
atons and hydroxy groups. 6. A salt according to claiml1l, wherein in the
amno nicotinic acid derivative of formula (1) Ra represents a group

sel ected from hal ogen atons and Cl-4 al koxy groups which may be optionally
substituted by 1, 2 or 3 ie?:bstoituents sel ected from hal ogen atons and

hydr oxy groups; Rb repres a gr@y selected from hydrogen atons and

hal ogen atons, Rc representsl a grouyp sel ected from hydrogen atons and Cl-4
al kyl groups which nay be fptl onasubstitut ed by 1, 2 or 3 substituents
sel ected from hal ogen ato m% P d e gLomds; and Rd represents a group
sel ected from hydrogen atons a § cit4 .@» groups which nmay be optionally
substituted by 1, 2 or 3 substituerf®s se¥éct edofmam(hal ogen at ons and

hydr oxy gr OUpvit?' 7. A salt according to any one of the preceding clains,
wherein the alifi€"i s sel ected fromthe group consi sting of L-arginine,
deanol , di et IRA&P AR\ arel Rtiheédgedeniharptasenngroupst Selectbd fromehydneginuatome,

2- mor phol i ne & (glg%rﬁoe!tém%,_ 124_a}?l¥yq brot RN may bé %lp[iéjr%al ¥ substituted by 1, 2 or 3

substituents selected from halogen atoms and hydroxy groups, and C,_4 alkoxy

<y

groups which may be optionally substituted by 1, 2 or 3 substituents selected from
halogen atoms and hydroxy groups,

and pharmaceutically acceptable solvates thereof.

2. A salt according to claim 1, wherein in the amino nicotinic acid derivative of formula (l)
R?® represents a group selected from halogen atoms and C,_ alkoxy groups which may be
optionally substituted by 1, 2 or 3 substituents selected from halogen atoms and hydroxy

groups.

3. A salt according to claim 1 or claim 2, wherein in the amino nicotinic acid derivative of
formula (1) R® represents a group selected from hydrogen atoms and halogen atoms.

4. A salt according to any one of the preceding claims, wherein in the amino nicotinic acid
derivative of formula (I) R°® represents a group selected from hydrogen atoms and C;
alkyl groups which may be optionally substituted by 1, 2 or 3 substituents selected from
halogen atoms and hydroxy groups.



tri ethanol am ne and tromet ham ne; preferably fromthe group consisting of
L-argi ni ne, diethanol am ne, neglum ne, triethanol am ne and tronet ham ne. 8.
A salt acwondiog2426 any one of the preceding clains, whecenreilR0Es ne
contains two or nore hydroxyl and/or 3ne or nore carboxylic groups. 9. A
salt according to claim1, wherein the am ne only contains one or nore

hyd I . pref bl I t ai t hydr.oxyl : . 10.
A salt adora Fgtdre P e ik BPreding Calmh iR i BEARING PISAIRESH: oup
C0n|Si st id‘eyivgﬁvectﬁ&ﬁﬁ?qla ¢dj Rt I‘eijn@slh lefmtﬁ' @gro@iﬁldﬂédeﬂ'dihﬁrmdh@génﬂell;qngﬂ_ fano)_an ne,

ne, 2-norphol.ine ethan - (2-hydr.oxye -pyrrolidine
TPt narkatRuR e Bid R i RaaIy BB EHIEY S R BElEs SpBEed P om ¢ he
group caisagen Agmeandingdiloangtcupsne, negl um ne, triethanol am ne and
tromet hami ne; nore preferably fromthe group consisting of neglum ne and

tromethamne. 11. A salt according to claim1, wherein the am ne only

\(/:\gnt ai Nss. QsalidccBrding agldiexy, herdh @um@.aniirl’zzo niBotirad gcia@@ﬂvailvlwftdvrlrﬁul hm 11,
erein e amine is L-arginhine. 13. A salt according to claim1, erein

the am ré PerBENE I8P SEFEHION BlRORLACTS AL ora KRy OERHRS M Retmay be

t r omet hagptisealndibstitutdaeyaniong dubetiiuehie sefictbddfsn halog¥ e aimd sidmydoxyl ) Ra

represents a gfo0 at ons , and al koxy groups which

up sel ected from hal ogen Cl-
o bo’ by B PSS B iR SR Moy IPaR RN a0 BRI BOMSIRasont &
gr|OUp sgbfmtseﬁtﬁfarg}awy@léagemm C%@é?daz tP?b?@G@@bﬂ@B r_oﬁ?ﬁs Wﬁi@hgﬁ@)ﬂt’éé a glrlourJ
sel ecte ro rogen ato n -2 a rou ich ma e optionally
Subert ¢ sanaly oSSR '€ Bar A Slnshiuen G selbcieti o Bribhsr gigare armehan
@{d r2 ox%/kgb@;w@&hd Md%ﬁdsérﬂ@é@s@mb Seléctéd ﬁ?'P r@ﬁ}c%@h%f[tbﬁ:ﬁ gﬁ% bygémgwg@ggm and
-2 al kox r oyps i C .be optiagna substitute or

Subat 11 o P B aplan Il LB haghs SeaHatle ¢ boseding halogen oms
accor di nghdthydedx@igiodps. wherein the amne is L-arginine and in the am no
ni cotinic

7. A salt according to any one of the preceding claims, wherein the amine is selected from

the group consisting of L-arginine, deanol, diethanolamine, diethylethanolamine,

ethanolamine, meglumine, 2-morpholine ethanol, 1-(2-hydroxyethyl)-pyrrolidine,

triethanolamine and tromethamine; preferably from the group consisting of L-arginine,

diethanolamine, meglumine, triethanolamine and tromethamine.

8. A salt according to any one of the preceding claims, wherein the amine contains two or

more hydroxyl and/or one or more carboxylic groups.

9. A salt according to claim 1, wherein the amine only contains one or more hydroxyl
groups, preferably only contains two or more hydroxyl groups.

10. A salt according to claim 9, wherein the amine is selected from the group consisting of
deanol, diethanolamine, diethylethanolamine, ethanolamine, meglumine, 2-morpholine
ethanol, 1-(2-hydroxyethyl)-pyrrolidine, triethanolamine and tromethamine; preferably the
amine is selected from the group consisting of diethanolamine, meglumine,
triethanolamine and tromethamine; more preferably from the group consisting of
meglumine and tromethamine.



acid derivative of fornmula (I) Ra represents a group sel ected from hal ogen
atons and Cl-2 al koxy groups which may be optionally substituted by 1, 2 or
3 hal ogerweatomet02e represents a group sel ected from hy@#CogProianorsso and

hal ogen atons, Rc represents a group ¥el ected from hydrogen atons and Cl1-2
al kyl groups which may be optionally substituted by 1 2 or 3 substituents

sel ecte from | oge h X rou n e S i, group
sel ect eg1 ffo‘oﬁﬁltfﬁ%ﬁ?%ggnt om; an& %l{ %FES)?{)RIQCPS%[B 3 %e r%r% eagé&efp? ionally
substitwregbshy 1, 2 or 3 substituents sel ected from hal ogen atons and
hydroxy groups. 15. A salt according to claim1 selected fromthe group
consisting of: 2-{[3' -ethoxy-3-(trifluoronethoxy)-1

- bi pheny salt-accdrmivigrio cidirmatli, wheredrcthe, antieg isUvarginisal t
2-[(3,5-difluoro-2-nmethyl-1 ,1"-bi phenyl -4-y| ) am no] ni cotinic acid,
rregl um ne salt, 2-[(3,5-difluoro-2-nethyl-

- bi pheny saﬂ-apbdaralmgrto]cl‘almdt, whieeim thedamihe tmmlétam fremstaé Broup consisting of
I(ﬁm Hﬁéélgr%ﬁwreoand trometnam elarfdlln trpeI rﬂ%gﬂlcotlnpélgcmer}%p \Ilecgft fé)rnmtﬁa ?IS: hd
(3,5 rdprfelsemts@rg?oupsneelbangtfrbﬂhalhgqfrﬂnmbeﬂadﬁ1)2a|mOnpbmunpetwmnmma¢ bd,

r omet ham,.ne | fJ ugro-3' thoxy-1
B! DR A b e 20t G RO, B ifSRnts A gipuR sglected from
phar na.c eydrazehl agoras argphalbhen stinva REsegrbssraod grdup. sekqmé’tafrmmdtdg@al

conposi tion co t her apeut ical |y effect

Gef  ned 11 0T 5ha pParRuby FREB RS peone st e hebers scheffents™
accept aldetectat frorehaloén atbrwehamdmmuiy gmbps;@ﬂiﬁ(ﬂé’lrépr@@eﬁ@@cg”rdmmg?léaed| aim 16,
wherelnthec osition further conprises a therapeuti e ctjye
Arount oS RETER T alPE R Sk SR g ey Bedpronal ki fleodin &5
conposi tor@rsubttutoéatsrserbitedvﬂmn eabgednatomd‘md hyldlesgapotips: agent is sel ected
from a) Anti-TNF-al pha nonocl onal anti bodi es such as Inflixi nab,

Certolizumab pegol,
14. A salt according to claim 1, wherein the amine is L-arginine and in the amino nicotinic

2[
meg
2-|
t

acid derivative of formula (1) R® represents a group selected from halogen atoms and C;.,
alkoxy groups which may be optionally substituted by 1, 2 or 3 halogen atoms; R®
represents a group selected from hydrogen atoms and halogen atoms, R® represents a
group selected from hydrogen atoms and C,_, alkyl groups which may be optionally
substituted by 1, 2 or 3 substituents selected from halogen atoms and hydroxy groups;
and R? represents a group selected from hydrogen atoms and C;., alkoxy groups which
may be optionally substituted by 1, 2 or 3 substituents selected from halogen atoms and
hydroxy groups.

15. A salt according to claim 1 selected from the group consisting of:
2-{[3"-ethoxy-3-(trifluoromethoxy)-1,1'-biphenyl-4-ylJamino}nicotinic acid,
meglumine salt,
2-[(3,5-difluoro-2-methyl-1,1'-biphenyl-4-yl)amino]nicotinic acid, meglumine salt,
2-[(3,5-difluoro-2-methyl-1,1'-biphenyl-4-yl)amino]nicotinic acid, tromethamine salt,
2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-yl)amino]nicotinic acid, meglumine salt,
2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-yl)amino]nicotinic acid, tromethamine
salt,
2-[(3,5-difluoro-3'-methoxy-1,1'-biphenyl-4-yl)amino]nicotinic acid, L-arginine salt,



Gol i mumab, Adal i nunmab and AME-527 from Applied Ml ecul ar Evol ution, b)

TNF- al pha Ant agoni sts such as Etanercept, Lenercept, Onercept and

Pegsuner cwpt2p10¢0282al ci neurin (PP-2B) Inhibitors / I NS EPPTAEP2010/00155hi bi t or s
such as cycl osporine A, Tacrolimnmus an® | SA-247 fromlsotechnika, d) IL-1
Recept or Antagoni sts such as Anakinra and AMG 719 from Angen, e) Anti-CD20

nonocl onal antj i i i mab, Ccrelizunmab and
TRU- 015 fromnélﬂroﬁrg} gﬁgfﬁi@ra%@?écﬁ%& s%tes%%%ﬁi bitors such as AM5 548

(from Angen), ARRY-797 (from Array Bi opharma), Chlornethiazol e edi syl ate,
Dor anapi nod, PS-540446 (from BMS), SB-203580, SB-242235, SB-235699,
SB- 28183t6. ASihapi®acaBicalSRNEBERISE corlprising artheiapruiically affedtive pmoat gfeesqltf r om

Kem a) , . £ - I m

P11 2ot} T eI BLF(Iobon FE RS RRLRS Shke 1o Rea B3 RRE8E T ¢ om
Roche), AVE-9940 (from Aventis), SCI O 323, SCI O 469 (all from Scios),

TA- 5493 I : 'Qy@gé : =7 ; X), Q)
NF- kappag' M@Q%ﬁcﬁl n ?tlﬁﬂfdg??orgtégkahﬂﬂgse’v\éﬁ?% %gﬁgébﬁéélg%mhhﬁ

| gur at i nesaprises Bithgrapeiticali effertive emevet ¢fORBRY mané othier Hresapaudin agents.

Met hot rexate, Am nopterin and CH 1504 from Chel sea, n) JAK3 Inhibitors such
as CP690550 (tasocitinib) fromPfizer, p) MEK inhibitors such as

ARRY- 142888 he ARRY1AB8LGH compbsifiomaf glaimal7, Bihepdia theadtherknerapytic agendin

Ast raZen%q:éac} qﬁ%098059, PD- 0325901 (all from Pfizer), r) S 1P 1 agonists

such as Hingolinmod, CS-0777 from Sankyo and R-3477 from Actelion, hh)
| nt er f er ong) cAntpF NEiathal moredana antimsidiesisuch as infiddmab oGentolizumab Begglen | dee,

Golimumab, Adalimumab and AME-527 from Applied Molecular Evolution,

b) TNF-alpha Antagonists such as Etanercept, Lenercept, Onercept and
Pegsunercept,

c¢) Calcineurin (PP-2B) Inhibitors / INS Expression Inhibitors such as cyclosporine A,
Tacrolimus and ISA-247 from Isotechnika,

d) IL-1 Receptor Antagonists such as Anakinra and AMG-719 from Amgen,

e) Anti-CD20 monoclonal antibodies such as Rituximab, Ofatumumab, Ocrelizumab
and TRU-015 from Trubion Pharmaceuticals,

f) p38 Inhibitors such as AMG-548 (from Amgen), ARRY-797 (from Array
Biopharma), Chlormethiazole edisylate, Doramapimod, PS-540446 (from BMS),
SB-203580, SB-242235, SB-235699, SB-281832, SB-681323, SB-856553 (all
from GlaxoSmithKline), KC-706 (from Kemia), LEO-1606, LEO-15520 (all from
Leo), SC-80036, SD-06 (all from Pfizer), RWJ-67657 (from R.W. Johnson), RO-
3201195, RO-4402257 (all from Roche), AVE-9940 (from Aventis), SCIO-323,
SCI0-469 (all from Scios), TA-5493 (from Tanabe Seiyaku), and VX-745 and VX-
702 (all from Vertex),

g) NF-kappaB (NFKB) Activation Inhibitors such as Sulfasalazine and Iguratimod,

h) Dihydrofolate Reductase (DHFR) Inhibitors such as Methotrexate, Aminopterin
and CH-1504 from Chelsea,

n) JAK3 Inhibitors such as CP690550 (tasocitinib) from Pfizer,

p) MEK inhibitors such as ARRY-142886, ARRY-438162 (all from Array Biopharma),
AZD-6244 (from AstraZeneca), PD-098059, PD-0325901 (all from Pfizer),

r) S1P1 agonists such as Fingolimod, CS-0777 from Sankyo and R-3477 from
Actelion,



C nnoVex from G nnaGen and Rebif from EMD Serono, and Interferon beta 1b
such as Betaferon from Schering and Betaseron from Berlex, (ii)

| nnunonodwbarmyw2&achs as BG 12 (fumaric acid derivati verTiremoBlBgen

| dec/ Fumapharm AG | aqui ni nod (Teva atid Active Biotech) or glatiraner
acetate (Teva), and (jj) Adenosi ne am nohydrol ase inhibitors such as

Cl adri bi ne Serpno., 19. A c i natl on comr,] Si It as
defined i nth6%°%°°@%|SW§ ITéFSrOIBb%%HaéHBh 8% AveR quﬂ'gl?oqeﬂjg%ﬁ)eutl c
agents, ashded:mnewzlex frora| GihmaGdéh arPReBif ﬁedngemw&nmgna mterrr?foﬁ:betaOfb (]:.lﬁalt mslé
to 15, a ar eut 0 |0na rdin one of clains (o}
or a conb!onat?”é:ﬁ &%?8[%3’?@85%”}% %‘PS ggtﬁoﬂ‘ag%@xt reatnent of a

p?t gplhogi cal) lmﬁmbrt&mﬁors sﬂjcaease@mzqemalhbbadtd@nmb) msmtB:@?brby i nhi bition
o] i r oor ot,at e rogen sal t euti ca osi tion
or a c)c/mbi nat 'FS?{ @@8 88 %QE'I”HP?H Q@V Pécﬁ ‘{)H t%gg Rb9'atiREer ag%ﬁtﬁ tion

or disease i S(Ts%)eeh@d fromrheumatoid arthritis, psoriatic arthritis,
ankyl osi ng t| ) e scl erosis, ener onat osi s,

ondi |. i gr.anul
Systenc | (DASREPSf AR IR dblets S5t s CERERRRERMTMEE SeBI of 5 sal
according to any one of clainms 1 to 15, a pharnmaceutical conposition
according to a ne of clains 18 or a conbinatign according to claim
19 for t eW[}%(’éagioﬂrCQ”}?f's'Qgﬁeﬁﬁ @érfgeﬁ'f‘e‘? Sy anyne of E?ﬂfﬁ%ﬂttoaﬁaa dPRERS| ogi cal
condi t i anorerotibrikerapedr atghtsnad defined inicBm2A@. or 21. 23. A net hod of

treatment of a subject afflicted with a pathol ogical condition or disease
as defined in claim?20 or 21, which conprises admnistering to said subject

an ef f e0. esaltrazgordirgf todany @k cherimsliing 160a gna/rmawf umjl‘al @érﬁbéﬁitl&l dctodding @
har maceut i cal Siti accordin ny one of ¢ 1 or a
(Fz)onbl naﬁ? quya%%PgB% J% af@noiga cngnnafa or¥ according to 3a|m 1% for use ?n the
treatment of a pathological condition or disease susceptible to amelioration by inhibition of
dihydroorotate dehydrogenase.

21. A salt, a pharmaceutical composition or a combination according to claim 20 wherein
the pathological condition or disease is selected from rheumatoid arthritis, psoriatic
arthritis, ankylosing spondilytis, multiple sclerosis, Wegener's granulomatosis, systemic
lupus erythematosus, psoriasis and sarcoidosis.

22. Use of a salt according to any one of claims 1 to 15, a pharmaceutical composition
according to any one of claims 16 to 18 or a combination according to claim 19 for the
manufacture of a medicament for the treatment of a pathological condition or disease as
defined in claims 20 or 21.

23. A method of treatment of a subject afflicted with a pathological condition or disease as
defined in claim 20 or 21, which comprises administering to said subject an effective
amount of a salt according to any one of claims 1 to 15, a pharmaceutical composition

according to any one of claims 16 to 18 or a combination according to claim 19.



