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(S)-2-am no-3-(4-(2-am no-6-((8)-1-(4-chloro-2-(3-

met hyl - 1H pyrazol - 1-yl ) phenyl) -2, 2, 2-tri fl uor oet hoxy) pyri m di n-4-yl ) phenypp
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the same HEAPOYRRPEE 2P OhGVRe KUY ahvhich iF PeoperrEddRtemvdpireTes. For exanpl e,
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characg er g sti ceieaor thid INQERTIDNDI Oavai l ability patterns than its crystalline
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i denti fi cati onBACKGRAUNDOODE THEfINVENTION a new drug substance before approving
products containing it. A Goho, Science News 166(8):122-123 (2004).
20Conmp@unds rrapiffeveinstoliﬁ forow ef e samoe eongroysd ednlhamesubgamiz]ly tifferenhgopeciisst ence

and charagteristi t f or.ms, cannot certainty.
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char act er tigfeletsbiodvamibhiey pdt@FitBhHAR cBtallin® Rorilg), @FdPerRd whlth asditiffetaioal the
experinmentation. Id. 3. SUMWARY OF THE | NVENTION 25This invention is
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identification of all solid forms of a new drug substance before approving products containing it.
A. Goho, Science News 166(8):122-123 (2004).
20 Compounds may exist in one or more crystalline forms, but the existence and
characteristics of those forms cannot be predicted with any certainty. And even after one
polymorph has been identified, the existence and characteristics of other forms can only be

determined by additional experimentation. Id.

3. SUMMARY OF THE INVENTION

25 This invention is directed, in part, to solid forms of the tryptophan hydroxylase inhibitor
(S)-2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-
trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid and pharmaceutically acceptable salts
thereof. Particular solid forms are crystalline.

One embodiment of the invention encompasses pharmaceutical compositions

30 comprising the solid forms described herein. Another encompasses methods of their use.



4. BRI EF DESCRI PTION OF THE FI GURES Certain aspects of the invention may be
understood with reference to the attached figure. Figure 1 is an X-ray

di ffractiwo2petaces7a of a crystalline solid form of anhy@#cous2¢ipsaer7

5am no- 3- (4-(2-am no-6-((8)-1-(4-chl oro-2-(3-nethyl-1H pyrazol -1-yl ) phenyl)

-2,2,2- triflugroethox ri m' di n-4-yl ) phenyl ) propanoi ¢ aci d besyl at e,
referred fo he R GURES: | act ogram was obtai ned using a Bruker
D8 Advance system ar d| ation) % TAI LED DESCRI PTI 9\] OF THE

| NVENTI ON Thi s ?rFRFé?FPF%O the yensiep 8yY Pe ndshiteod with 1 rsge [ethg a3t drY st al 1i ne)

forns of f)he2-am no-3-(4-(2-
10am no- 6- ((8) - 1- (4-chl oro-_2-(3_-rrethy|-1I—|-pyrezo|_—1-y|)fp 1)-2,2,2-triflu
or oet hoxy) pyr i FiR¢EAizan Xay diffeartiompasisamef acratdllhe spldl famm efanpdreus, (5)-2-
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O ot oo s shkePbE R Th ST (K125, or e comprising
(4-(2-am no-6-((8)-1-(4-chloro-2-(3-nethyl-1H pyrazol -l-yI ) phenyl) -2, 2, 2-
trifl uorost hoxpErMIEDDESCRIPAON OFIME MYWENTIGWanoi ¢ aci d, and to net hods of

their use. 5.1.Definitions Unless otherw se indicated, the phrases "di sease

or disorder nethigheshtiby ispeedtpd) et gdrt, 2204 @ PrhitalldBforntl &F g9anans3¢i-gor der
rredr at ed by peripheral serotonin” nean a di sease and/or disorder having one

or @ syRPeSHER)-Liifshlsrusi3sthdf Htyrzp-3-4IPeenvire? Afrifeetosthony P idHdipter al

Ser Ot Om n 5 gﬁ\}l)ﬁropanorc acid anU@!aI?ﬁg goBm%me%ﬁcdll?gdcgﬁgﬂgsaItISh%erte@f rﬁe" nmanage, '
nanagrng and " managenent” encomnpass preventing the recurrence of the

speci f i edcanpead s aornh@hltgovfdeﬁptqpharah»rdmxwlem anwhoayzessebwl treania yidsudrfseoéd from

t he di sea . di,sor der nd/ or |en t i e atient who has
suffered from t%‘ddéfggg@ee ore |y558rr° rerfae%n J@ tregtrrqosh%wasdilﬁeét erns

enconpasszogadsat i ng the threshol d, devel oprrent and/ or duration of the

di sease or disorder, or_ changing t he ma¥ﬂjt hat a_pati ent responds to t he
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"prevent i pa3-adich-6-QREVEINRE2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-

trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid, and to methods of their use.

5.1. Definitions

Unless otherwise indicated, the phrases “disease or disorder mediated by peripheral
20  serotonin” and “disease and disorder mediated by peripheral serotonin” mean a disease and/or
disorder having one or more symptoms, the severity of which is or are affected by peripheral
serotonin levels.

n ou

Unless otherwise indicated, the terms “manage,” “managing” and “management”
encompass preventing the recurrence of the specified disease or disorder in a patient who has

25 already suffered from the disease or disorder, and/or lengthening the time that a patient who
has suffered from the disease or disorder remains in remission. The terms encompass
modulating the threshold, development and/or duration of the disease or disorder, or changing
the way that a patient responds to the disease or disorder.

n ou

Unless otherwise indicated, the terms “prevent,” “preventing” and “prevention”
30 contemplate an action that occurs before a patient begins to suffer from the specified disease or
disorder, which inhibits or reduces the severity of the disease or disorder. In other words, the

terms encompass prophylaxis.



30contenpl ate an action that occurs before a patient begins to suffer from
the specified disease or disorder, which inhibits or reduces the severity
of the diwease/wis7di sorder. In other words, the terns emrCOMSaGII/059107
prophyl axis. WD 2012/ 061576PCT/ US2011/ 059107 UnI ess ot herw se
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anount of 1TB30%e 30 AIRUA b AR of G Mem BN ARE aREas N .
conbi nati on vv|t er therapies, provi es a therapeutic benefit in

t he t t@at pegendigen, mahaga@mntnmrhlze hee afins®a senpsemeametiatécowith hadisease T
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condi t i Onagedf, aenhan.aeSmbuhauotqheﬂﬁpw&haa;ﬁést wmalwroqﬂesaarteterheéuttcIbemeﬂoeuhe c
agent . Unl ess otherwi se indicated, the terpns "treat,"” "treating"
and "t r eat’RERE" YoranasRIeat ef thp digease BrEopfiEen obe terE Mﬁr?@uﬁcaﬂétﬁ%ﬁte is

suf feri ng hooHP thensRGsEd dn%ndjjlnlst?l@tslﬁtp%vegb\%%lqgérapde&s bPAERSyrhEms
severity of the disease or disord one or nore of its synptons, or

retards opr Q0sss ofws disdase preonditers po¢nh@lﬁcets e thi¢raeeatie effiracyd pkanother thetgmleetics

ot herw se FI cated, the term"include" has the same neaning as "incl ude,

but are no% imted to," and the term"includes" has the sane meani ng as
"i ncl udes, but Unhlgssatierivisaindizeketl ahé te&:‘rhfti’tt@t‘rytreatuhg atwer'mats]umh cagémplae t he

sanme neani ng as the term"such as, not |imted to." 25Unl ess ot herw se

i ndi cat ed?" #H8" Gt At VAMF BEFHNES Si‘ffﬁ‘f'@@frat“éP?/SpﬁF'B%‘eﬂ?eﬁ@e o d8rd4eed NP nouns
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are not limited to,” and theterm ‘includes” has the same meanmg as “includes, but is not

limited to.” Similarly, the term “such as” has the same meaning as the term “such as, but not
limited to.”

25 Unless otherwise indicated, one or more adjectives immediately preceding a series of
nouns is to be construed as applying to each of the nouns. For example, the phrase “optionally

IM

substituted alky, aryl, or heteroaryl” has the same meaning as “optionally substituted alky,

optionally substituted aryl, or optionally substituted heteroaryl.”
It should also be noted that any atom shown in a drawing with unsatisfied valences is
30 assumed to be attached to enough hydrogen atoms to satisfy the valences. In addition, chemical
bonds depicted with one solid line parallel to one dashed line encompass both single and double
(e.qg., aromatic) bonds, if valences permit. Structures that represent compounds with one or

more chiral centers, but which do not indicate stereochemistry (e.g., with bolded or dashed

lines), encompasses pure stereoisomers and mixtures (e.g., racemic mixtures) thereof. Similarly,



30assuned to be attached to enough hydrogen atons to satisfy the val ences.
In addition, chem cal bonds depicted with one solid line parallel to one
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names of conmpounds having one or nore chiral centers that do not specify
the stereochem stry of those centers enconpass pure stereoisoners and

m xtures theredf: 53diddgrmsyy Forng This invention is directed
to solid forns_of

(S) - 2- ani no- 3- (s iPyensiap f1¢lirgcted 1R)sold foameef|(Dr2oapine-3-(drd HYino- bRy EsBPro1- yI ) ph
eny1) -2, 2985 bl HPb \?%h?’@k)h@{yljfnzg'tﬂﬂtf})ryé?mwﬂwr%lgrnopﬁﬂ)ﬂbﬁy ngp%o.cmd salts
thereof. Particular forns are cr 1 ne. AI'sO encomnpasse
invention are crystalline §hlts of 0
(S)-2-am no-3-(4-(2-am no-6- - 1- (4- chl orQ- 2= 3:-Jaet hyI 1H pyrazol -
yl ) phenyl) -2, 2, 2-trifl uoroet phefl ) pr opanoi ¢ aci d
i ncl udi ng besyl ate, 10cholin f e i siNid e, esylate, i sopropyl
sul fate, nicotinate, succi , apd thi cyanate salts. One
enbodi nent of the inventi oA conpas er? crystalline
(S)-2-am no-3-(4-(2-am no-6-
((R-1-(4-chloro-2-(3-nethyl-1H pyrazol ?1- yl ) phenyl)-2,2,2-trifl uoroethoxy)
pyri m di namdsaypmhaoy;ﬂart@panf@rms &eicystaling aklga adrapasteorbmtheisventidi reer ent i al
scanni ng cal SC Al 15 her |n in
connecti on "W 'rﬁe Sﬂgtyfégt %'Pﬁg%érarhnm%ggwa (%réqg?\rso V}g ﬁe_‘[ﬂ PYrazotlanot her
(em)i)odl rrent,|)mfen¢|)hzez,mvrejrotdeﬂmga)pmmp.as;s@)@h@fymbﬁirioicrheudbuaaydiﬁg es@adel s of

S) - 2-
am nol®- (ghfine diesiate cdisiRfe esyiaie dRPRPY-sofAte - YRoFIRRFF-SHHINGYR A3bINICEYapRtepheny 1) -
2,2,2- trifiduoroethoxy)pyrimdin-4-yl)phenyl)propanoic acid. A particular
formof this conpound ("Form A") is anhydrous (S)-2-am no-3-(4-(2-am no-
206- ((R) - 1-(4-én¢ @mbootﬂnérsoﬁ'étemyflemi%q@y@rammsEtvytlay'pﬁ§h9E)ﬂi@ P(aA2amirfotaior oet h

OXy) pyri nyg)ﬁ&m chlo¥o% thd gﬁ%ggh nseq) ??é}érlﬁ"uo?oetﬁ‘c;xy)%g\nm|d|n Al ting point

of about as de rm n erat ur speci fic form has
a DSC peald)mben@papbnd3884Q. Apastplal ford hbod m‘ferreﬁuald@ama@ca}@rrnagtrydoﬁd) pe&talton

(XRP% pattern with peaks at one or nore of about 9. , 16.8, 18.4,
19. 8, 1andPAt 2498 W@%f‘éség h%'”'Wfé‘l‘?e?}§’€d"'t|'1é?r58id?\ta1tﬁeﬁ%?ﬁ‘né%ct”itofﬁewstﬁ O&PD

data, the ter mpnah&WmbodaiBRadhe ﬂvé}ltgﬁgﬁc%ﬁ%ass%ys‘%mcﬂew& sdik of BE2-

i nvention enconpasses Form A having an XRPD pattern with peaks at about
15.9, 16. gr,ningﬁd4-1gamingeﬁdfPééSM-zUIpro 2 (3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-

trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid.
A particular form of this compound (“Form A”) is anhydrous (S)-2-amino-3-(4-(2-amino-
20  6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4-
yl)phenyl)propanoic acid besylate having a melting point of about 234°C as determined by DSC
(onset temperature). A specific form has a DSC peak at about 238°C. A specific form provides an
X-ray diffraction (XRPD) pattern with peaks at one or more of about 9.2, 15.9, 16.8, 18.4, 19.8,
and/or 20.8 degrees 26. When used herein in connection with XRPD data, the term “about”
25 means + 0.3 degrees. One embodiment of the invention encompasses Form A having an XRPD
pattern with peaks at about 15.9, 16.8, and 18.4 degrees 26.
Another form (“Form B”) is (S)-2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-methyl-1H-
pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid besylate
monohydrate. A particular form has a melting point of about 218°C (DSC onset temperature). A

30  specific form has a DSC peak at about 230°C. A specific form provides an XRPD pattern with

4



Anot her form ("FormB") is

(S)-2-am no-3-(4-(2-am no-6-((R)-1-(4-chl oro-2-(3-nethyl -1Hpyrazol - 1-yl ) phe
nyl) - 2, 2,Ret2niFdewsysoet hoxy) pyri m di n- 4-yl ) phenyppr opanoiPCTAS2@ LloeHYT at e
nonohydrate. A particular formhas a nelting point of about 218C (DSC onset
tenperature). A 30specific formhas a DSC peak at about 230C. A specific
For m pr ov PSSP A e bRt A LS SGT8P06% S IRPEF DI 650107 peaks

at one or efBEEMBHt RBRUAveBtidh erforhpasded-Fdsm 8 Bavdag ANGPO batelin it EAEEEad0: Thus,
one enbodi ment of the invention enconpasses Form B having an XRPD pattern

wi th peak87al1.apdLi-4gegrees®  and 13.4 degrees 20. Another form ("Form C')

i s anhydrous (9)=2=a0 (A 2= > (R o 3L 140 46 L& Arr(43
5net hyl - 1H pyr%‘gﬁ?rﬁ%}% anf&')g-gri@g!d%g){silz%%r%gt(zgxbopi/ﬁﬁ)rznf iC??PE‘ffu‘% phenyp
propan®i ¢ matiydlhbegyiohlgl)brewnying2a-trildroatigoxppymbidof4-¢dlpbeny ) BRBG(OHE@ onset

tenperature). A specific formhas eak at about 233C. A _specific form
b ov' dos. BEVREBETRRE Pel e R RSB 28T B TSr HOPE B aB TR FR T8 8 160
17.5, 19. bsc gk 8t abd0t 133° 2 dhecifdfoln prdRidds arARBD Qhttd@ whhGHRENQEEnZH) - mof&US, one
enbodi nent of the invention enconpasses Form C havi ng@an XRPD pattern with

peaks at &Pt 808:571ahd’9: B-HGr edsl 204 Aot hbrandivh8eif Araitesefic hsedses
Form C haghB&iirﬂgﬁt%RﬁQiMbﬁﬁéﬁc%ﬁﬂsé@%%ﬁc ﬂgvir%t?a(ﬂg(tR pzt!cerﬁw‘?_’ch pQ:ﬂ(g atla%o;.]:t

P
degrees 20. Anot her enbodi ment enconpasses Form C ﬁaw ng an XRPD pattern
wi t h peak8.7anhd abdegredsa.09 AndiBerlemi@dined® edcodwgiserOrA@. hayigg ahXRPE peikteinl ed i n

the art are well aware e r tive intensities, of aks in a XRPD pattern
of “a or yar S Prts PBAFr 1l 5l el 20 R B PRE Sarhes I o
and how t h&idahXRPB p&x@drh @ah pebks ¥V dbbut 16.5 19.0, ahB 6 Adegrass 20X ABFHoee &lle@inXRPD
pattern of this crystalline formis praovided in Figure 1. Another form

(" For m D" jhejagt aé‘ﬁW?'ﬁ?"&E% thegyelabiveyipfensties. of pegls inafRREB_PatteTRY 2 gvgtalipgymeiedal- ( 3-

met hyl - 1TH Wk AZRbarking ohMaG M dantbicdis FfebErieé b PR REThB QXM 0N dividefknilid Phenypp
ropanoi ¢ aci d besyl ate having a nelting point of about 234C (DSC onset

t enpetat umind, anexapeteiof p ¥RPbpatiehagf this DBCalfesfierrais pabised iPB8@: 1.A specific form

provi des an XRRD pattern. w t ks _at ©one or mapre 200f about, 7.6, 8.6,
1575, 1. 0 15nghebal e RERER G 325 Rln SPF MRt BREL L Siforitie one
enbodi mentmetdyl-1Hheyra v Rl pHenyl RN e QnPhss@shdx@)ppibidmadasy | jph ey poéickidigeatd ern wi t h
peaks at about 8.6, 12.9, and 15.0 degrees 20. Anot her enbodj nent
enconpass8&VRENHIRE AAVITHE PIRT %R%‘t&é{‘%é'??? WeetiePRARYI At A srsllie forg gsa 7 3,
and 19. 2 gdegr&arat Hut 7ARed Nespeafideth %@Me%ﬁ)@ﬁ@%%ﬁ&% WA 208N dighRe XRPD
pattern with peaks at about, 19.2, 19.5, and 20.2 degrees 2520.

Anot he? enababdlikhB.6012.9,.H8.0i Hvd AT BokP. LA bMSZs srdforcidylstegrdes A Thiub@sy| at e
salts of - 2- , . : .

ani no- 3- ( grﬁf’%"-%’aﬁ%‘tr%f“&'?Vfl?eS"inl‘%”{%’T‘%ﬁfeérFSr-”é-D{‘%V-"r‘Fe"“t”hX;ﬁP-DfﬁE%Q M Sr2E 2L 15% heny 1) -
2,2,2- trBb) 10, oed TroXygpaes 2o Ahathet eplbpgitne ntydnkqmegpRsRGoen Bbbng ah Xgabt i cul ar
formhas a nelti oi nt of ab 223C (,DSC onset tenperature). A specific
form has BB RGeS e, 1k L pUER P oo BN SPE STBOITHIE. an XEPD
pattern Wedddnpeaksrodh DAHAGIN® bn XAHDD a0k rmaliteals af abdd ., 89.2,18.53and20.2QegBs 3,
21.6, and/or 21.9 degrees 20. Thus, one enbodi ment of the invention

enconpasséd a crystalline dibesylate salt of the compound having an XRPD
pattern with pﬁﬁé‘tﬁeraetmb%gﬂlrgnt (‘]ﬁhginv%(?iogen(%%asses crystalline dibesylate salts of (S)-2-

amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-

trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid. A particular form has a melting point of

about 223°C (DSC onset temperature). A specific form has a DSC peak at about 227°C. A specific
30 form provides an XRPD pattern with peaks at one or more of about 4.7, 13.8, 18.3, 20.0, 20.3,

21.6, and/or 21.9 degrees 26. Thus, one embodiment of the invention encompasses a crystalline

dibesylate salt of the compound having an XRPD pattern with peaks at about 18.3, 20.0, and

20.3 degrees 26.



20. 3 degrees 20. WD 2012/ 061576PCT/ US2011/ 059107 Anot her enbodi nent
of the invention enconpasses crystalline edisilate salts of (S)-2-
am no- 3- (WOQRr2awi3716- 6- ((R) - 1- (4- chl or o- 2- ( 3- et hyl - 1H pycaaske1ioygdpphenyl) -
2,2,2- trifluoroet hoxy) pyri m di n- 4-yl ) phenyl ) propanoic acid. A particular
form has a nmeltin DSC onset tenper at ur pecific
form has a DeCpEHR SUSHBEHt 385 erRoq pomPP e & ¥ Rede by ik oLe) Rheo
fegr oes 2%“““%ﬁﬁ?‘ﬁéﬁ‘g°§§8‘3%f‘ﬁﬂ?%?‘iT;‘i"ﬁ?"nlv”ipxﬁzzﬁ* D ee o cryst in i ne
edi si | at etr§lproediox) PE iAol RE MY PRAFOIERCIKRIBRR AL P TN hasErnehingiesinaf about
4 4 ngagsegamg%s;zgg SR B Plarure), Aspec.f.fﬁaﬂgn%a_ﬁsr&tm NERbu%Eo R hayRNt i on
gm’zn(z) 5318 fbr@]?rcamdenapt\ ﬁRF(IXﬁ)teﬂn—v(Jlﬂ“a mﬁakﬁartonéer(rﬁenmif hhydut 4. 1909, ﬂazoddndloryb)lpPenyll)
ri et hoxy) pyr.im din en anoi ¢ aci articul ar
For m has ST s ER PO mBaLE oA tert BRE UReRE oy CRpEP UG BJote sdbect (1 ¢
foan haSk&\eQ&Qp&ﬂﬁiK\aﬁhg abmpbf ngsﬁa wﬂéh ;fi‘ea@cgtf;b&;{gqgm ?2@\52 Qﬁggrg& z)éRCI'—i‘/D |oat2 B er2 n
wi th peaks at one or nore of about and/ or
degrees 20. ThiRothgifaberpsat PRt inyNtioR eNGoRPaTHES %Yﬁ@'ﬁ@@ﬁ‘d%é@i@ Oé(sb?yst alline
130 6 B e A e R 2 of e
i nvent® ontréhe@ms@MInudlyétvabhqnm&prpwpm@pyI Asentlttmreforsmhatss naefiting point of
(S)-2-am no § R 4- Y. razol yl) ph
enyl)-2, 2] '%0”{5%{4 fDéSrOBSét m>é°e %y%e A%‘ec'& °”P§”)' enyI ‘E‘)'% %63%%‘?89 % iépeck('c

parti cul aformwmd@aSn RRATE}at e rOWipOpdaks Afon&bobre b9 dKout BISB. DSl 1 ENPLy at ure) .
A specific formhas a DSC peak at about 204C. A specific 20form provides an
XRPD pat t éﬁ‘qﬂ{o‘rvﬁotzndeﬁ?ékée aﬁh”&rﬁ’ée gnberirentef thedygntion epcommpasges agysyllines g,

and/ or 31es@la@@ﬂrt%?&e%gmpamfdsﬁavﬁgﬁw PP HEBRithPealksREabdY 85151180, SRCRMIasses a
crystalline isopropyl sulfate salt of the conpound having an XRPD pattern

with ii)%akée&i@eSéBout 7 8, 15.6, and 19.6 degr ees 20. This invention
enconpasses sol oqﬁe od%r ﬁt gf‘t?%lf% een%loﬁ)enco ?s?sm% s@an n%SISO%PO%W suNéstgg Itlslope

25f or ns. Certaln such

(S)-2-am p23midb-{- &-(ammw@(((a)(m-c'hm(r&z(chhmmkﬂ-l pyrazol-1-yl)phenyl)-2,2,2-

(3-met hy I-1H—P raz % 2,2,2-trifl uoroethox%g yrim di n-4-yl ) phen
yl ) pr opan8i 'é’oé’émfl”‘ Pyr”a“‘ %Hér M r?re%anPg? agidy f PRHEHAAPT™ bAsZneliRs Pt 8F ~ at

| east aboh‘lSou@Q%E SC%Qsett?b5n e%iure?i eciflSroWR h &Y DRYEEMabout 204°C. A specific
(S)-2-Am no- - am no- ( (R -1-(4-chloro-2-(3-nethyl -1H pyrazol - 1-yl ) ph

gnyl) 2 2fopm pr@@'eﬁ?'i\ XRMa@@tw%ygq@Wat@hdprﬂnmwfytpmléhw e dDparigibeanéerd can
be PSP e QULIRS BS, ASRRLALRG, BN S RS NORULN DR lliop B, 0.

can be pr sapfafeesdlt bf/thheatpavnd ha g At XRED petderp fiith ipagks tah&boo bR A reglaraiich.ca

phar maceutl cal | g acceptabl e acid, reducing the solubility of the resulting
salt, and’f&%°4Ping the crystalline salt. WD 2012/061576PCT/ US2011/ 059107

5. 3. I\/et hods of THit RanBREncompasses sohdY thatl Ay RIRkIr& LI BBHAUNRASTRS arl diptdipd of
i nhibiti n%ﬁt rx{g} ophan hydroxyl ase (TPH), which conprises contacting TPH
G 6

with &co rgin spefesAidhceRtPrigrer(talie (S)2- 2 ApdihE-amise b ¥dEd (heepr)
(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2, 2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid or

a pharmaceutically salt thereof in an amount of at least about 50, 75, 80, 85, 90, 95 or 99 weight
percent.
(S)-2-Amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-
30 trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid can be prepared from methods described
herein and known in the art. See, e.g., U.S. patent nos. 7,553,840 and 7,709,493. Crystalline
salts of the compound can be prepared by heating a solution comprising the compound and a
pharmaceutically acceptable acid, reducing the solubility of the resulting salt, and isolating the

crystalline salt.



This invention enconpasses nethods of treating, preventing, and nanagi ng
various 5di seases and di sorders nedi ated by peri pheral serotonin, which
conpri se wohltwasistg TPH (e.g., the TPHL isoform activi PETiusS2@1pat1veENnt in
need of such treatnment, prevention or management. Particul ar diseases and
di sorders include cgr cli goi g si{ndr onme and gastrointestinal diseases and

di sorders. Exanpgt es tmegt seases and di sorders include abdoni nal
pain (e.g., assaocjated with nmedull ary noma of th r0| anx|ety,
Par i ot 4 SynalOnrergan FaompaRrLLREEbd GERSPT AR YIgRPhes oM G b

havi ng ancdmyrlseg@ntaetingbsiSyithanNdmipBi R KY ifvehOBS . Patdriiblind Q@@és@&ﬁé@m)

di abetes, diarrhea (e.g., bile acid diarrhea, enterotoxin-induced secretory
di arrhea, diar Mé'avmw ﬁ@com@assaf’cme‘@e@ﬁQftr@éﬂ@eprevw'a@aﬂ%n@naﬁ'r&waﬁ@a‘ (e.g.,

i di opat hi

f unct ?%naﬁ's%ggoa%hﬁ% rdg%?ﬁlgdﬂ %&'%thl%ﬂ hﬂtrgl %rg ogrnsﬁlggh ?({nﬁé}g gl)nlh'bﬂ[;)ﬁg%? H'sease
(1BD, i ncthediPHg|56.’frocrhhalcsvuty|u$ea&enannd1eed o:feuetttreaeneml preves}ion ermartagdrhentbowel
syndrone (| BS) 15I actose intplerance, MEN types | and |1, Qgilvie's

Syndr one, - PantPUHRT GeRrsrE SR DRGSR o R 2 § PRy

pheochr omagyds&dad d&6ldersOdRiniPhes of §p¥Bitit diddak&hind userdeEincluabdodaindl pger El [ i son
Syndronme. Ot her diseases and disorders include cardiovascul ar and pul nonary
di seases it agiosigederidh medybay sascigenit & thathvedt anigtynsaseraenafeme. ¢ttoni c
obstrygti u@ea@wcm%ﬁgtyonge 885 80 Rl an PHITDNALY L BPIoB (e Boipation)
bronchoconstricti on an ul monary hypertension follow ng pul nonary

enbol i sm demeﬂsmmbptdawparfteelfm dnle(aed gdiarrhgaunterraexyn-ingped sengbonliadsaci at ed
b 22 fgrg larr %”v.ﬁ)g%‘rﬁ.‘ﬁ?m%%q.cca Sﬁb.ﬁ a% .aé@?aeggqog%pa t&s!ﬁegr% ord' i tg%tdg' ving
abdom nal trmegal'r@kjl’a&hea’:)chdrhdsmj’fﬁﬁdbiohﬂbBdfqmldal$§|h6‘85cti3yd’ldt75fp€ﬁsu£ ARBa)e bo@alr ci noi d

crisis, CREST s ndr one &cal ci nosi s, aud’ s@phenorrenon 25esophageal
dysfunctl B'Heas%ﬁ R insiydingyrghn’ StdéF%fﬁ@P‘éE'f%{é‘i"%E)co"t I'rﬁéarb{e't?w§gﬁ¥ﬂ‘i‘r8??§(' Mausea,

Ser ot ggli N SYRGh R ance WA %Eﬂ%h&'llhﬁ‘gﬂ%@%Q%m@ﬁﬂmc#@aﬁ@&l@ﬁéré(?ynﬁ@rﬁé' s. Still
ot hers include functional ‘anorectal disorders, functional bloating, and

functi onabargedatltﬂnadfmrncamdje@mmmvtemacﬁtle@ddumadsosmtdetm disgrder, RhéZetingent i cal

Conposi ti leson%Or'll'J%%el nvention enconpasses pharmaceutical conpositions and

dosage forns o nprising solid formof the invention. Pharnmaceuti cal
conposi ti ons apthed diseges dnaBrdefs induds cardedttilatantpyinophiydnadseyargiont ai n one
or nore pharmaceutically acceptable carriers or excjpients. Certain

phar maceufPYEprs éB?Ho?f§F°th6ﬂ%C*%5?féc I;éwpﬁﬁ?rélolgnqh{o%%béﬁéctw%Pong;nyia%a]s% for or aI
topicgd, aemes %hln{o‘ﬁar? embBRSAle,q., BEINIRABANrictioH R RIMBhary Nﬁﬂft@ﬁsllon OGR!

rectal), parenteral (e.g., subcutaneous, intravenous, bolus injection,
intr arruscatlllmpnarm embelismaduineanas hypergansipn beros chatmetianvahyRerignsion asspeated with

patient. E&?pqupeeﬁeRsf.on e 0 aft% Bﬁ?drﬁ‘o%t}é?.ﬁcl %thé‘{ givui]guo?se kd E?ctoﬁﬁ.bpé?ng t%abl ets;

capl et s; elasti ¢ cac roches;
| ozenges; pldmspﬁr/Svp}ﬂsnsum)p@thsrstilﬁniude$bdom|nal migraine, adult resplratory distress

syndrome (ARDS), carcinoid crisis, CREST syndrome (calcinosis, Raynaud’s phenomenon,

25 esophageal dysfunction, sclerodactyly, telangiectasia), Gilbert’s syndrome, nausea, serotonin
syndrome, subarachnoid hemorrhage, and ulcerative colitis. Still others include functional
anorectal disorders, functional bloating, and functional gallbladder and sphincter of Oddi

disorders.

5.4. Pharmaceutical Compositions

30 This invention encompasses pharmaceutical compositions and dosage forms comprising
solid form of the invention. Pharmaceutical compositions and dosage forms of this invention
may optionally contain one or more pharmaceutically acceptable carriers or excipients. Certain

pharmaceutical compositions are single unit dosage forms suitable for oral, topical, mucosal



50i ntnments; cataplasns (poultices); pastes; powders; dressings; creans;
pl asters; solutions; patches; aerosols (e.g., nasal sprays or inhalers);

gels; ligupDaotkosaiye forns suitable for oral or nucosal &dmiuseétia41ddN to a
patient, including suspensions (e.g., aqueous or non aqueous l'iquid
suspensi o enuIS|ons)

1S, 0|I-| -water enul sions, or a wat d

ot it 1 onelE i an: Tyl e RRaL B ar el PABTE" k9 (ulb LI EP

admi ni st r gfa@holi baluPRfec®dH, intrdMdscBlag ok In@ra&@érlaqsor(t@ngjermeﬂ;(a@mm&trad ditoa or
anor phous SO|IdS) that can be reconstituted to provi de liquid dosage forns
sui t abl e PYENpdrenpley eldoswgafaims inclide dat a1 nat ligaited deit tablets; caplets; qapgules,

formul ati or al

adri i ot r 207 ah Btk oo R ket SO 1 B Whpe sy RUAERI o

i ngr ed$ enbinfrats; dﬁgwlasdat(pcuﬂtum)t feisves triowdgasdremngi, estmpPlastersasdlutionss anot her
exanple, the acti ve in redi e i stered

ol at i BHCHS eha i P ard SHE s aaBED FRe Oy ewee i pilebE SR AR por ¢ i n
ci rcul at ofyic&YISdfMistaRieh & a gititRCincld@hg MLpshsRAS @IS a§@lous brabRraaiEs:s iuid
intracel lular sites. The conposition, shape, and type of dosage
fornms of BYTBENSIAPRMHTONAtRT $MUISIgNS; er waerino) lignish enelsings) SAlutieisi #ndplidrs; For
exanpl e, Ry fPFAge ARSI ParkRErPRiifist {RAWTBeRL Ao dLiedsfs By, contain
| arger anmounts of one or nore of the active ingredients it conprises than a
dosagio 20tr®$tahlm5@dmomft0hesowm tnit canthegratometiitited to prioeids banid dhissgedams Simi | arl y,
a parenterag 9§ “mgg&gh%psna gt%ana§nqller anounts of one or nore of the
active ingre |e nt's TREP2EA "or al dosage formused to treat the
same di sease. Tﬁt&s&nlﬁﬁtd)n@hdilﬁdsmyémbﬂle whidemiseen.f fioe exbashgeraf or ns
enconpassed by this invention will vary fromone another will be readily
appar ent PYNPRBREONIRIY PELreieAtelin £0a5PES t°8&9—5\6“E“egac“velj{%ﬂff?%@itérr?”bdeﬁﬁ’&?%beut| cal

Sci ences, wﬂtﬁﬁq *Bheeéisvro.h{%%a%ﬁv blh'aﬁ&hagaxarﬁe@ttﬂ@ad%e ﬁ'\él%%@)ﬂ m& @%M%E&éone

speci fic enbodi nents of the invention are describ in the | ow ng
exanples. ing Imomn@bmrraplpmn tofshield it from degradatlve enzymes, facilitate transport in

S)-2- anln

E)vz azol - vcfjfétcf%ﬁﬁ%n ﬁnoggr e%e (ﬁ'\lﬁo océ?sh(% %rﬁkség%kﬁy%ﬁoééﬂ@fl pr opanoi c
30aci d ﬂﬁe(c@ﬂﬁbklﬂdir()sl%pb(Hﬂd-t@b(bﬂg?&)age?fpﬂns?of&md Mdnhﬁbmweltﬂimmw.—a(rﬁ) 840 g,
2.5 mol), nethX pyrazol e % 2.8 muol %0 190 g .0 mmol ),
K2CO8 (0. é%??”@'”gﬁ 6 o | P P R'ezw'o "-T\formti?eﬁérf IaC‘tt?rH ﬁﬁ@?h?fé’ diseﬁsedu am ne

(0.071 g, M3y eond1RlatgefifodrRd M%’ﬂ@o(r%@remf}he%ﬁ ﬁ%@@éﬂ?@cérﬂprﬁe@@am dcpsraé'egsure
t ube, and t%e m xture was heated at 130C (oil bath tenperature) for

hour s20 Théermiugedin heghsongfi tragtreentaf this S@nﬁweaa%eﬁuraﬂaélvmr%@hle@saﬂetfwmzo (2 x
20 m ' f
) @u ?om.—?mnﬂfer Sﬁowse&ffolﬁse’g} @gﬁefog%%fct?en%ig&?%n@ it Q{masles B adYE 2

crude pro whi ch was puri ronma ograp y using 5-10%
et hyl acetiahge form hssdan @eashs oimeatideateo Thésk @andlothef Ways il \aiiich Pecific dosage
forms encompassed by this invention will vary from one another will be readily apparent to

those skilled in the art. See, e.g., Remington’s Pharmaceutical Sciences, 18" ed., Mack

25 Publishing, Easton PA (1990).

6. EXAMPLES

Some specific embodiments of the invention are described in the following examples.

6.1. Preparation of (S)-2-amino-3-(4-(2-amino-6-((R}-1-(4-chloro-2-(3-methyl-1H-

pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4-yl)phenyl) propanoic
30 acid

1-(4-Chloro-2-iodo-phenyl)-2,2,2-trifluoro-ethanol (0.840 g, 2.5 mmol), 3-methyl
pyrazole (0.230 g, 2.8 mmol), Cul (0.190 g, 1.0 mmol), K,CO3 (0.863 g, 6.25 mmol), (1R,2R)-N,N'-

dimethyl-cyclohexane-1,2-diamine (0.071 g, 0.5 mmol) and toluene (10 ml) were combined in a



5(3-net hyl - pyrazol -1-y1) - phenyl ]-2,2,2-trifl uoro-ethanol (240 ny).

1-[4-Chl oro- 2- (3-net hyl - pyrazol - 1-y1) - phenyl] -2, 2, 2-tri fl uor o- et hanol
(0.120 g,wO0.2412/06m7k6) , PCT/US2011/059107
(S)-3-[4-(2-am no-6-chl oro- pyrinidine 4- yl) phenyl]-2-tert-butoxycarbony|an1
|noprop|on|c acid (0,176 ane (4 m), and C52CC3
(0835 24 kSt ios e e st mct bt S e bGRtatr trptrelreb R A B et ur e
was heat egharhixiPOhad Mluted 2ithQi® aceti€andhashd dlitk 8,018 26 NG BriHe! Adeflied TO t he
resi due, 10 % nethanol in DCM (50 m ) was added and the m xture was
filtered. OERECHYM sylfatee Rpaeval ehbrblraayRICTHee RPdect avhishups PRTfRdYESCOMNI ch was
taken in r | t red at
40- 45C f ogA—[irég,El]égl%toéé%\fS@S{ %gl 1?5%%@%@%5‘ e alehtelta(g)%gve@ Ergeag{?ﬁ %\ﬁ vr\]nﬁ{r%%esi red
produck . mﬁmemwmendZMﬂbN@OWhEhQﬁaMwmoemaganOaunrude product, which was
(Iellbgsliﬂ%\ég;jTlFR N‘i?{%ﬁe@r&l—% ét%@ﬁ%/rtaéoqg \@é:)henyl] 2,2, 9¥r|fpuro y&%?&o‘l ?6 12%5|_33J1'C usi ng

(23) 32 amh ﬁ\fﬂno'ﬂ (s¥s- (ftzidﬂﬂlqmsﬁhlaﬁb F[]\_/ﬁmﬁzd'ﬂze@fzﬂ) phefnlyl] -2-tert- butﬁxycarbonylammo Ji 4.v1
SRR e E R R IR T Sl
SED?’OD% 74c&(ngr9r@d Fﬁ %Qmﬁs% Ieﬁ"Dbﬁ) §\1d]tﬂe ?mx?% e WH Hp%@datﬁo&% trlao huﬂl)? ;v% ?2 (g "

7. gb Q(m Bifrure msc@lcﬂn@p@’( é_'mtlaﬁ'regﬂuecng%tnadthannbn DCM (50 mI) was added and the

et iyl - 1 s e B BRERGAS s rer i Bt e s e eren

vl ) Phenvl hmr/emanqsemms ghl) and the resultﬁgyrﬁitadelwaaetuﬁéoeae4ba5e fomewHoual Léas M was
?Zt ?Enggn %'cge%“(%cogt%%oggﬁu%? OQW(Ztédﬁ%r@ﬁyrfdm B mixBIe YosPPRAAREYO 2, 2, 2-
25t ri f1 uogioel Ry Yy hd Miidnvf d)gtamernwebnraﬁmapclq) &5 Shrfi éﬁﬂyd& PRt th 1 m
MeCN H20. “The resulting suspension was shaken wi th an Eppendorf Ther nomi xer
for five HBAGsingMePHY O/ T ds ouliang sistanplersivie )@ -qomiog B -ddri2-dnane-6 HblA-chlaie- 20C,
heating to a 0

hours. Thé rgéﬁVPMkégl ﬁrlﬁﬂéiﬁgﬁhﬁﬁ?%'eg ?gﬁ%ng(Pofﬁg%ém?%gP?Pmnm%g%dles
306. 3. PrepgaermAls@ln mvlsOvMsiEzbJ ﬂ-nﬁMR(400 MHz CD3OD) S(ppm) 2.30 (s, 3H), 3.10-3.30 (m,

(S)-2-am (2-a

met hyl - 1Hr2'ﬁ)yf‘%é64 1H_12L%r%2)(6h3eLH«P134 (2 12*) Q(Hq#H)J%&%%VE)W?% 47 hlry1H),
APhenv1l) PrgpgRaig acid Besvlate To a 500 L glass lined reactor was
charged

(S)-2-am no- 3-(4-(2- am no-6- ((R)-1-(4-chl oro2- ( 3- rrethyl 1H—pyrazo| 1-yl) phe
nl) 2022tr|ﬁ-|2u0r PR 41V S%4 uJHg‘Uju._..-v‘ 0 § .:!-' Y

2012/ 061576PCT/ US20me bifoet £ kg assay
adj usted). The sol uﬂuhs_\dm_nmms_e_ﬂﬂrat ed to 34- 38 L at bel ow 55C under
-0.06--0.07Moa. More 2-nethyl THE (102 kg) was added and the water content
of the sol uti ofirysialiné fembhse (hebeal384m) Waeolstained byomixingsmomhoes(Bratrelot3o 56- 65

67 kg of B RariyTe TRl R st g e GaB R BT 38 111 tered at 50-55C
over 329 mmmb@ethog@w&.aﬁmrmp&nwmé;?mamaaa(16)1 2 mg) with 1 ml MeCN/H,0. The

resulting suspension was shaken with an Eppendorf Thermomixer for five days using the

following temperature program: four hours at 20°C, heating to 40°C in two hours, two hours at

40°C, cooling to 20°C in four hours. The resulting solid was filtered off to afford crystalline

needles.

30 6.3. Preparation of Crystalline {S)-2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-

methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethox rimidin-4-

yl)phenyl)propanoic acid Besylate

To a 500 L glass lined reactor was charged (S)-2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-
2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid



((8)-1-(4-chloro-2-(3-nethyl-1H pyrazol -1-yl ) phenyl)-2,2,2-trifl uoroet hoxy)
pyrimdin-4- yl)phenyppropanoic acid seed (60 g) in a small anpunt of

2- met hyl WbBowasi1sdded into the reactor and the m xturePeaadaSseliosadr at
50-55C over 1 hour. Additional 2-nmethyl THE (77 kg) was added at 50-55C

t hrough a e fi h and the mxture was stirr for 2_hours at
e T B le g T ol B N e s bt B e £ BB s
under - 0. @beld 53¢ OriddP D.06—0.07MpaMoRd 2-FRIFETHF (862 I@Nwad d8ey HdURBwader t he

m xture was adj usted by adding 51 kg of nethyl THE at 50-55C. The m xture

was sti rr eehtent obihe sgjatigngrasFoung e 8e andTherelytieWpePneentratpd g 66-HA 4 akkglew ed f or

contrifuge Tonere” aelhad bt o Sak PR R BEPL | HO5s B PRE Gl Pae o

free baseadurd sidniyatroagh Hipe BIOLCdiatdor557@cwen Y mdtutesO (Drawnsno-Fhe(2famem-ase was

charged into | ass. lined r t.or conta| in 3 benzenesul foni c
acid in a@@[ ﬁ"%&’ir? e (g-mefh Y- HHPYTATOk géﬁ%ﬂf"ﬂyz 5&(“ g‘até‘g‘ngr”ﬂgﬁ‘z‘bnesul fonic
acid hydrﬂ?&eﬁﬁ)‘éﬁ}%ﬂn(ﬁga&d’@ee@@i@%}ﬁn%@hﬂﬁErﬂdurW%F ghtet@lﬂ&vka@)adaém.&a tkg of

acetonitri 7 kg of acetic acid and 7 kg of acetonitrile. The m xture

was heat etPAElor HBLBSODPGAMAS Hirfadess0-H8iC oyers! st Additianal 2-mpthyISHF (4 kabwas

di ssol ved I It r | ution

wes added Sha ot Kb S v (et e P A s R PE L SR R ke B

2- am ho- 354me¢ﬁmannmebﬁe@¢ﬁrgtemﬁnmhé®nﬁm2m13nmmbWﬂ5CdepyD@ﬁ@b 1-yl) phenyl
)-2, 2, 2- tJ'f uor oet hoxy) pyri m di n-4-yl ) phenyl ) propanoi ¢ aci d besyl ate seed
(45 g) was™ 8d and the mxture was stirred for 2 hours. The final portion

of benzenesul f AfbcoRcntha@ietHRNbIuFeloBthe@hikueOasA8juded By kdliingWa kg 5 rQb.MhYI added
in 2 hours and the m xture was stirred at 58-63C for 1 hour.

cont ai ner $Hioft 5PHRe° G dhe BHELAMRDHITEd gk PYSBERIGhIqUFS and thes capled ke 30a35° Flah‘éed
W th 32 kgipy f@r%trﬁmst rhd &1id09s ﬁl@‘?eoft‘hﬂﬁjgh West e éMTB(%r%QQSrd% @I‘ié)ceﬁnﬂ éeef/‘Ct or

in 2 hours. The slurry was stirred at 63C for 3 hours before sl ow
cool et t oW v2EIRd with22- metmuw twith €2x80 kg)r Thewess caleiof freelbast wagdric@d5€5¢-or 12

wer ¢ owahednd tRSRgroh b 25 Rrcteot Pestet sE A R e T8 s

kg) was dedregniag 135|Q,rtﬁG£EnHMGmcy@d:mumtf)mfmé&ldmur(ﬁepaT&tebywdedgem(@esyl ate
Form C), was unl oaded and sieved. Yield 11.46 kg, assay 99.3% assay

adj ust ed JEBPRESHIRC 3V drpiegassaun’- VipgrprabieRmerP B 0 14 ko107

6. 4. Pr epaﬁé%rtdn@cﬂle?ﬁ SCIErgYﬁE(%lt l: hdifand 7 kg of acetonitrile. The mixture was heated to 58-63°C
(5) - 2- am no- 3- (4-(2-am no- 6- ( (R) - 1-(4- chl or o- 2- ( 3-
met hy RO lHa']U%A’tla@éfOr]Z Wyﬁh@hkﬁﬂ)ﬂﬂﬂi \Qasghsgcplyefd| l&ddlbeméﬂléﬁ\kg Phireinpandsutfodic acid

'(A‘g;]egvlilmp%](% o\.jpr}?f sg@?on was g?%/?r%tﬁi urEOv s a(?re t kgfp 69tCH‘or1101 mlnlygezsofs)- 5

1-yl) phenyiabmrib 2(4a2¢am|rfoLaJQm)91e(t4kwboyé pyﬁr mmhdl mﬂwyﬂo) phwholpz mpanm c acid
free base ( ? in MeOH was added 1.
benzenesuFrff'aﬂfoethézd)avrmd'Bé VHP_henx' rcsowaicec'ﬁ bﬁﬁv@b%%esdmﬁgbwﬁ aﬂﬂed mdttaf- t he

sol vent  Wagi&¥aR9ERtRGor ShddrdTnd i1 PErSioREARAzdn@sfbNiB add SdeBMtriRQbIMESPN.
After adding 4.0 nL heptane in the period of 5 mn, the reaction m xture

was s2 rr 6@ ket was sty asidedne houlsiand fieesmikiure wasetiredalsifes” Gvi‘qrﬁ hodr: i ed
overni ght unde oA EH%%}s%tf t%% Qe %Jlf fic }ﬁ?r’ Mo t? §§|ut/§rﬁ\9¥ with 32 ke of
(S)-2-am no-3-(4-(2-amno- 6- F - or o- 2- pyrazol>-1-yl)ph
enyl) - 2, 2a&tonitrile and the rinse was slowly added into the reactor in 2 hours. The slurry was stirred at

58-63°C for 3 hours before slowly cooled to 20-25°C in 2—4 hours. The slurry was stirred at 20—

25°C for 12 hours and then filtered with a centrifuge. The reactor and the wet cake were

30  washed with acetonitrile three times (3x20 kg). The wet cake (15.44 kg) was dried at 50-60°C
under vacuum for 40 hours. The product (besylate Form C), was unloaded and sieved. Yield

11.46 kg, assay 99.3%, assay adjusted yield 74%, purity 99.6%.
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trifluoroethoxy)pyrimdin-4-yl)phenyl)propanoic acid di besylate as an
off-white solid. The crystallinity of the solid was confirned by
XRPD. ThewD3@26ii7bi t ed a sharp peak at 226. 8C. TGA showed/tshaaosud?% wei ght
loss up to 240C, and an additional 27.5% weight |oss up to 350C. Scanning
ﬁggcgrgpeg;;g GOPY pleatigtion OFC ghr%f(s)tzhaemﬁ\%|3(4 oo (R ol KB ShYst al s-
(5) - 2- ani no- 3- ( 4- (2 eth DY henyl12,22-trifluoroethoxy)pyrimidin-4-

met hyl - 1H pyr azol - Dibepylate o1 oet hoxv) Pvri ni di n- 4-

APhenvl ) Propanoi ¢ aC| d Edi 5| I ate A flask was char%ed with 0.5 nL
of (S)-2-anm nolgthesolpBenpfilia-amipg- ﬁz)<4 (P-qraine-Ri(§-&{behiego-2-(3-methyl-1H- pvrazo'

met hyls 1 [ henypp
Tepaner o MR AR B RO B 09

et hane- 1, E’qulsijmﬁ@ﬁumMa@HMIas aﬁdle@AO(PObeI\zMeStOfoﬁizsam6 mi 3D @qui)vre)oareAfter

t he sol ve vaporaf e | [ H2 100 5) The
wh o suspendPS BRI B Eyar svapBa gl a BLl P ey led o e i RuRgh R er

conpl et el yddhgss®hY Bébtirlin tie pkhodbfiEuh@Sthe re!éf:m@fmiatulré wesd;tuwefd'ngbnrsather oom
tenperature, the solid was filtered, washed with 0.5 nL heptane, and dried

at 45C unei WAARKAIRY SPSHHIMHY e CAPBPHINGS) YaBUu R IS G o(Eee 135 me (85,5

25am §®- 6yitiaRs)- iau@]ﬂwocah(h% Qm%o(éamt(méilrroﬂd'h E%%%S?llrl-llpyﬂ}ghflg)%%nﬂ) 22 2-trifluo
roet hoxy) pyri m di n-4- ypphenyppropanoi c acid edisilate "68% vyi el d)

as of f - whiriflworogthiony)pyrimidin-4-yfpleenghgrapanbiciapipl tipegyfate weansxffkwfdtewabd confirmed by

XRPD. The DSC 5%
wei ght | gss up?lﬁ(o rg% ”%qy%%&%l (g%éqf%%]/e gé&@Saggﬁiggg?g@%%%ﬁgF %g of
t he soli dZMszedGmimmea hbdoe 15% yvstgaﬂ I8ss uB 6624 Craap at additnalef7. 5@ weghaldss ne

5) - 2- 3- 6- 1- hi - 2-
ot Pyl - THIR Y S0 Sear B RERY L EiEsans SEH (TGS TrSRY 9T stals

vl | phenyl | propanoi ¢ acid Esvl ate A flask was charged with 0.5 niL

of (S)s2-an noes: ( 4Pn(ea|am>m6r ystdiie ($)-4-4mmb!3u92-3min=6-((R)-1-(4-chloro-2-(3-

net hyl- 1H pyrazol - 1pmétnyRig ' 1212 216 -n-4-yl) phenypp
ropanoi ¢ acid free \\Wherttddd Edidilde .05 M 0.025
mol) in MeOH, and anLetnanesuTO"nc acidinIPA (0.1 N 0.028 mml,

1.1 equiv.). A ded and
stirred to gi véklggksviagggﬁ%d\éﬁm?‘%ﬁ%ﬁgﬁpgﬁ]ﬁ%%g(ﬁ rgparéﬁ]frgr}({w%tq%lﬁwgﬁodﬁ eat ed

until themstiyl-tH mszwbwmfenﬁ) &thsmrwbbxvmrurendms‘t Vllohemd)ppenaid agivkfreet he
t hep t C und
vaouund ¢ oo o2y & 6% himan MIIRETpl dh AR Sl B 2 ot "

1H pyr az ohmibf ml])thar)y/if)teﬁhe?so&ehfwisleuwo@abm@myr)mpwdtmmdl/nmi@d S)pmaymr opanoi
c acid es¥late(69% yield crystallinity of the solid was

conf i r med TRRMWHGRPEEPETHR ‘I‘.’)§C’i‘eé5?ﬁ|t‘b71i Ean%s"g'?‘?&r“ﬁt"5%%1?9"%"’3?‘?2*‘Fé‘ﬁe'y?@"@Howed

41. 7% wei glabud 183SinitBs)! BreaRaHLd a%%httah@omemﬁﬂémuw 11 sofid\Rasliietdaangse f oni c
acid produced 16% weight loss up to i magi ng of the solid showed
with 0.5 mL heptane, and dried at 45°C under vacuum overnight to afford (S)-2-amino-3-(4-(2-

25  amino-6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4-
yl)phenyl)propanoic acid edisilate (12.5 mg, 68% yield) as off-white solid.
The crystallinity of the solid was confirmed by XRPD. The DSC exhibited a sharp peak at
258.5°C. TGA showed about 0.95% weight loss up to about 120°C, and 16.2% up to about 250°C.

SEM imaging of the solid showed plane-like crystals.

30 6.6. Preparation of Crystalline (S)-2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-

methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethox rimidin-4-

yl)phenyl)propanoic acid Esylate

A flask was charged with 0.5 mL of (S)-2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-

methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid free
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needl e-li ke crystals. 6.7.Preparation of Crystalline

(S)-2-am no-3-(4-(2-am no-6-((R)-1-(4-chloro-2-(3-

met hyl - 1Fvpyene2wis78- yl ) phenyl) - 2, 2, 2-t ri f | uor oet hoxY) PYPCEU$R2011 459107

Y1) Phenvl) Propanoi c acid |sopropyl Sulfate 151.0 N isopropyl sulfuric acid

0.19 nL, 1.04 wa ol utjon of

o ho- B e Hianth bl mie e 3RS o pBd egnshulrs Stiid B @3 ot 0928 Pgheny 1) -
2,2, 2- truflleumr,peAftwmé)sawémtmadlewparayéd) phemiIMdunoRARIE Al ktrddBgivbase (3. 66
m., 0.05M 0.183 mmol) in MeOH and foll owed by evaporation of solvent to

dry. Aft ebusaeigiongolfwed by agding/o ECRLIEEX ra) hepted ngtilbatdlif yaatommitelya cl ear
sol ution t S Aol

20o0ver ni gﬁ%.% J‘%Eegﬂé‘%}gg?m%?gﬁrg&v{a@%g%ﬁ%Ie%\%zldtgr\éagﬁl ﬁsﬁg‘% \?Eﬁhép%e (gglr(neu was
washeds wi titiedee g5 ‘@nederdacuich tatgivé ISG 2eander-3- (Ao - @R pl-(hthidro-2¢ Bwreetl8 Ny

(S)- 2amn -1-(4-chlo .

ot hyl - TSP AR Y R oSSV PTG S RYpIB9PT A S8/ bheny pp
r opanoi c gielddl isopropyl sulfate, (54%yield). The crystallinity
of the solid was confirmed by XRPD. The DSC exhi bited a sharp peak at
25203. 98C. TGATRg1évEdingy 8lithe 1olidoyasspniimed B\s&RP@pTh%D%ﬁﬁm'tb't%mbarpse% #tagi ng
of the sobige-ehpyeghoefal véfeve%hgnagsqﬁpsmb ut 390°C; thd borkiREGSEIIGRS (e 0.

patents and patent applications) cited (bove are I ncor porated herei n by
refer éﬁhceethanShlmnnc agiatprodeicede s \BESNMDS2 0 BY T6X5 PEMGTALISY 1He O89LOWeCLAl VS
What is cI ald%elﬁ Shiols, 1. Acrystalline compound, which is
(S)-2-am no ﬁ(yi am no-6-((R)-1-(4-chl oro-2-

(3-net hyl- 1H pyrazol - 1-yl ) phenyl) -2, 2, 2-tri fl uoroet hoxy) pyri nni di n-4-yl ) phe
nyppr opanoi ¢ aeizd OPreparation bf ||mf S)-2-amino-3-(4-(2-amfsio F1-{archloro-2-(3-

(S) - 2- am no- 3- ( 4- ( 2mathyROH-ByratdRI-yliphehy 2] 207-Bifofod tHER)Byrimilit-pYyr azol 1-yl ) phe
nyl)-2,2,2-trifl uor ggsnaayi)prépsnbic tidiseprdpyibu@&teny ppr opanoi ¢ aci d haying a
DSC peak at about 126C. 3. Acrystalline conpound, which is

(S) - 29@m no- 3- { HNidopPdPyNRutfbrid dch)(0.19 - T &ff Br12A was added to a solution of (S)-2-

amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-

trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid free base (3.66 mL, 0.05M, 0.183 mmol) in

MeOH and followed by evaporation of solvent to dry. After adding of 6.5 mL MeCN/IPA (3/1)

and heating at 75°C, a clear solution was obtained. 2.0 mL solvent was evaporated and stirred
20  overnight. The precipitate was collected by filtration. The cake was washed with heptane, dried

at 45°C under vacuum overnight to give 68 mg (S)-2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-

methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid

isopropyl sulfate, (54% yield).

The crystallinity of the solid was confirmed by XRPD. The DSC exhibited a sharp peak at

25 203.98°C. TGA showed about 1.3% weight loss up to about 200°C. SEM imaging of the solid

showed rod-like crystals.
All references (e.g., patents and patent applications) cited above are incorporated

herein by reference in their entireties.

30
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10(3- net hyl- 1H pyrazol - 1-y1) phenyl) -2, 2, 2-tri f| uor oet hoxy) pyri nni di n- 4-ypph
enyppropanoi ¢ aci d besyl ate. 4. The crystalline conmpound of

cl ai m 3, wbi2ete/d6s57anhydr ous. 5. The crystalli necrarspaunfosoiof cl ai m
4, which has a nelting point of about 234 C and/or a DSC peak at about

238C. 156. The crystalline conpound of claimb5, which has an X-ray powder
diffraction pattern conprising a peak gi ne or nore of about 9.2, 15.9,

16. 8, 18. 4, 19 8, and/or 20.8 degree 7. The crystalline

conmpound q § which is a hydrate. 8. The crystalline conmpound of
claim 7, Uﬁ AEY% mel ting point of about 218C 20and/or a DSC peak at
about 230C

' he conp f ¢ i ch has X-ra owder
di ffraction pa?ternAéWﬂﬁJP%Fﬁ@“ﬂ”%é&%géﬂsb%@“ﬁP3#%?%3@P°§H ﬂwé'& %bﬁ
13. 4, 18. @rm@ﬂﬂﬂl@fpy%goﬁl Q%EWP)SZ,Z’—),@-trlfluoroethoxy)p\ﬂrpmd|Imeyl)§ﬁéf§t)|§’rlobérﬁbﬁ a@@'?ﬁpound
of cIa|n14 whi ch has a nelting point of about 228C and/or a DSC peak at

about 233&salpfareofthe crystal line conpound of claim4, which has an X-ray
powder diffraction pattern conprising a peak at one or nore of about 8.7,
9.5, 16.9, 17.8, 19Crystatige (3)-2-2@inD;3-@Ad2-4mir@16-@R)-12@-chloraatf-oethgicl Hpydergl-ees

20. 12.Th [ I 4, wWhi ch.has er
diffracti gﬁﬁp%ﬁi{ g% r&] zgu st (ggr%ﬁl ﬁ)lyr'm it fgl hehyggroﬂo% ci'c achd hava nbgyE;%?\e\gl WO
2012/06152@B€Hﬂ1€2011/059107 13. The crystalline compound of claim

5, which has an X-ray powder diffraction pattern conprising a peak at one

or nore of aboat 7. ﬁ,cry&aﬂine B&n&undﬁvh&h isl(§)- Bamihé- 33(4 (ZLQmR]o el(az)irmz&o%rz and/ or
23. 1 degrees ¥ talline compou whi i's

(S)- 21 i ﬁomgthylzlll-l(@/r%_zﬁ{ }]Hlp@ercyd)@z 31 r(fon’qul'@?(ng\glmldm 4 yI)phenyI)propan0|c acid

5(3- et hylsdigkepyr azol - 1-yl') phenyl) -2, 2, 2-tri f | uor oet hoxy) pyri m di n- 4-yl ) phe
nyl ) propanoi ¢ aci d di besyl ate.

4. The crystalline compound of claim 3, which is anhydrous.

5. The crystalline compound of claim 4, which has a melting point of about 234 °C

and/or a DSC peak at about 238°C.

15 6. The crystalline compound of claim 5, which has an X-ray powder diffraction

pattern comprising a peak at one or more of about 9.2, 15.9, 16.8, 18.4, 19.8, and/or 20.8

degrees 26.
7. The crystalline compound of claim 3, which is a hydrate.
8. The crystalline compound of claim 7, which has a melting point of about 218°C

20  and/or a DSC peak at about 230°C.

9. The compound of claim 7, which has an X-ray powder diffraction pattern

comprising a peak at one or more of about 8.7, 9.1, 13.4, 18.3, and/or 20.2 degrees 26.

10. The crystalline compound of claim 4, which has a melting point of about 228°C

and/or a DSC peak at about 233°C.

25 11. The crystalline compound of claim 4, which has an X-ray powder diffraction
pattern comprising a peak at one or more of about 8.7, 9.5, 16.9, 17.5, 19.1, 19.7, 20.1, 20.4,
21.8,22.1, and/or 26.4 degrees 26.

12. The crystalline compound of claim 4, which has an X-ray powder diffraction

pattern substantially the same as that shown in Figure 1.
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15. The crystalline conmpound of claim 14, which has a nelting point of
about 223C and/or a DSC peak at about 227C. 16. The crystalline
conpound Wb 20124i6m3764, whi ch has an X-ray powder diffrac®PConS:@pasdier n
conprising a peak at one or nore of about 4.7, 13.8, 18.3, 20.0, 20.3,

(Zé) 6’2 :R,'dagr 32%319( g%gerﬁrw&aIlgme(c?rﬁy)m{\d(o&clalm SOwglcg SatnaX raly ngge?réﬁpgchgn whi ch is
(3-net hyl pﬂtké‘rtﬁ’%r@?r@lng 3p¥a R BROYIN0rR oRatdut 7.51d.41ap 0eist)xy 3 prrsl 18.8li1954- y1 ) phen
yl ) propanoi ¢ acid edisilate. 1518. The crystalllne conpound of claim17,

whi ch has2@2mefifor A3 gedrers 28f about 252C and/ or a DSC peak at about 259C.

19. The crystalline conmpound of claim 17, which has an X-ray powder

di ffraction pat4er nA@tyﬁteHihgtqmgooa%eﬁikchaq(Sb’hem'@p-3n€61(éar@ﬁﬂoéldb‘utl-(ﬁ:cw,oroez-g,
12.8, and/Qo . . rvst gl I which is
(S)-2- %m i]ES &gt%?zﬁl @?a%ﬂﬁg)pég?ye)ﬁyz_,i_tr(fw%%&g%@_@_r%%34 yl)bﬁé’hyﬁ&%@%%%d

20( 3- et hyibesytpyr azol - 1-yl ) phenyl) -2, 2, 2-tri fl uor oet hoxy) pyri m di n-4-yl ) ph
enyl ) propanoi ¢ acid esyl ate. 21. The crystalline conmpound of claim
20, which has as rrel The@yspdlindtco@pold @i tlaidliCwAbE hazra nael iz ot akabdut Zd3eait

223C. . The crystalllne conpound of claim 20, which has an X-ray
powder d|FW¢%kﬁ?%ﬁm2%§§P?@Fﬁ Conprising a peak at one or nmore of about 8.1,
8.7, 13.0, 16.2, 18.3, and/or 20.2 degrees 20. 23. A crystalline
conpound, whi chéis [ ptalifesempeynd.-of daigridnuhieh Ry X1ray ewder giffaction
(3-meghyl péltté'rlpygnggrglng% p¥;£k):ﬂlaﬁ@¥rjt)ﬁor% ’ogat%u{ 5. '7f13l'5305§)§t2|a%x}'() QXE'GrEng/d?'Z‘é'le ) phen

yl ) propanoi ¢ acid 1sopropyl sulfate. 4.The crystalline conpound of claim
23, whi chdégages@bnel ting poi nt of about 194C and/ or a DSC peak at about
204C. WD 2012/ 061576PCT/ US2011/ 059107 25. The crystalline conpound

of claim 23, wht.ch has/siamné(emmoupmmmh idbFI-araimbi3gn- (pammersd(marmmhlsior@ a

eak at one or 31. rees 20.
P & methylml)-lr pyrazol i’iq%ﬁeny?) 2,2,2- trlfluoroe’:cl}1ox8pyr|m|d|n 4- y?)plgjeny )propan0|c aag
edisilate.
15 18. The crystalline compound of claim 17, which has a melting point of about 252°C

and/or a DSC peak at about 259°C.

19. The crystalline compound of claim 17, which has an X-ray powder diffraction

pattern comprising a peak at one or more of about 4.4, 8.9, 12.8, and/or 16.1 degrees 26.

20. A crystalline compound, which is (S)-2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-
20  (3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid

esylate.

21. The crystalline compound of claim 20, which has a melting point of about 214°C
and/or a DSC peak at about 223°C.

22. The crystalline compound of claim 20, which has an X-ray powder diffraction
25 pattern comprising a peak at one or more of about 8.1, 8.7, 13.0, 16.2, 18.3, and/or 20.2 degrees
20.

23. A crystalline compound, which is (S)-2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-
(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2, 2-trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid

isopropyl sulfate.

30 24. The crystalline compound of claim 23, which has a melting point of about 194°C
and/or a DSC peak at about 204°C.
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26. A pharmaceutical dosage form conprising the crystalline conpound of
claim1. 27. A nmethod of preparing a crystalline salt of

(S) - 2- amWO-2812(061578- am no- 6- ( ( R) 1-(4- PCT/US2011/059107

Schl oro- 2- (3-met hyl - 1K pyrazol - 1-yl ) phenyl) -2, 2, 2-tri fl uoroet hoxy) pyri m din

-4- yl)phenyl) pr noi ri | ution
corrp?/| )Slpng y )9 Opan?e c?ys?‘?lmecompoung o? gR 23, WEICh hasaanaypodeer i raactlosno utio

(S) - 2- ani P&tedn tdndrdmaAipBsk R ohé ) mdre btathl PBOSZ; (36, MBIENMH L6 REREs do. Y| ) phe
nyl)-2,2,2-trifluoroethoxy)pyrimdin-4-yl )phenyppr opanoi ¢ acid and a

phar rm-cem i cal by acﬁ%ﬂirﬁﬁkéjt@:ﬂ'dgsa%QfdP%thgﬁsn% th@bryst@fine compound of claim 1.
(S)-2-am no-3-(4-(2-am no- 6-

10chl or o- 2- ( 3- hy!L\nﬂekhocayorfa?eghr.rﬂgayclros&hm@mof%sﬂz ihé bk pos ARt BRYARYT T i

n-4- yl)phenyl)propanoi c acid, reducing the solubility the salt
in the5 sothierogr3umadleyi-1d emdiolilomshawh2i2c- -wifltoroethprydwrricédimdcryst al | i ne sal t
of (S)-2-am no-.3-(4- 1-(4-chloro-2-(3-nethyl - 1H pyrazol - 1-
yl )phenyl?‘%’?%‘f”ﬁfaﬁ’??%?Jcbo['n(‘ﬁvgicplﬁ%@érﬁyr| m di n- 4-yl ) phenyl ) propanoi ¢ aci d; and
15i sol ati ng t hReatiny s taltidntempadiig (S)-2-amino-3-(42Bamihb&-((M11H@dhiio-T{3ahethd7,
wherein the pharmaceutically acceptable acid is benzenesul fonic acid.

29, The nblRBA-RSAIPRET-26,2 HHERBFhoplRr@Eing ViRRheripprRRRIs GG tri | e,

and i s hegf ettt} SBRLAL HEE Jidom ?cQ‘P AR R(4ABAinolER)-Rfsef er abl y
from abou?'tl 552: tg agout&ZO Yol ° B‘}z A net ho(c?a(of tnroeaﬁ()ng{4

preveh® i nghlor- ZIﬁﬂTaﬁngHawm@éa/é)ehejwl)ﬁlZs?oiifltﬂe@mﬁ@dxvénved“dw%er i pher al

ser ot oni nyl)p‘ﬁm\(/) rotcpgrqgauasqes admnistering to a patient in need of such

t r eat ment re I'on or ‘'managenent a therapeutically or prophylactically
effective an‘ourﬁdudﬁg e yatlglity ofde salt in the solution under conditions sufficient to provide a

S) - 2- 3-(4-(2-am no- 6-( (R 2- (3- |- 1H | -1-yl)ph
1) - 2. 20988 1] CGFBBRG ) bFI NPT TV GBEPET e Rl o o7
sal t therma‘henynzzztr.ﬂuo%iethomsyrma.hqcx,l)%erg zﬁlogér%%ac?dhﬁfdm n the disease or

di sorder is carcinoid syndrone he met hod of clai m 30,
wher elh the di seladrs the cristalbrek@lt- i s a gastroi ntestinal di sease or disorder.

33. The nethod of claim 32, wherein the disease or disorder is irritable
bowel 30syndro®. The method of claim 27, wherein the pharmaceutically acceptable acid is

benzenesulfonic acid.

29. The method of claim 28, wherein the solution comprises acetonitrile, and is
heated to a temperature of from about 50°C to about 70°C, preferably from about 55°C to about
20  65°C.

30. A method of treating, preventing or managing a disease or disorder mediated by
peripheral serotonin, which comprises administering to a patient in need of such treatment,
prevention or management a therapeutically or prophylactically effective amount of crystalline
(S)-2-amino-3-(4-(2-amino-6-((R)-1-(4-chloro-2-(3-methyl-1H-pyrazol-1-yl)phenyl)-2,2,2-

25  trifluoroethoxy)pyrimidin-4-yl)phenyl)propanoic acid or a salt thereof.
31. The method of claim 30, wherein the disease or disorder is carcinoid syndrome.

32. The method of claim 30, wherein the disease or disorder is a gastrointestinal

disease or disorder.

33. The method of claim 32, wherein the disease or disorder is irritable bowel

30 syndrome.
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