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(FDA) and the European Medicines Agency (EMEA). The FDA evaluates the formulation for,

among other properties, delivery properties, stability, consistency, and manufacturing controls.
An important factor in determining the properties of a particular formulation is the form of the
API. APIs have been known to exist as amorphous forms, crystalline forms, polymorphs,
hydrates and solvates. The forms for every API are different. While one particular API may be
known to exist as a polymorph or a solvate, another API may be known to only exist in
amorphous form. This form diversity is important because each different polymorph, solvate,
hydrate or amorphous form may have different properties such as stability, solubility, and

hygroscopicity.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates powder X-ray diffraction (PXRD) measurements of a representative
Form o crystal.

FIG. 2 illustrates a thermal gravimetric analysis (TGA) measurement of a representative
Form o crystal.

FIG. 3 illustrates a differential scanning calorimetry (DSC) measurement of a
representative Form o crystal.

FIG. 4 illustrates a thermal gravimetric analysis (TGA) measurement of a representative
Form P crystal.

FIG. 5 illustrates a differential scanning calorimetry (DSC) measurement of a

representative Form 3 crystal.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
invention is directed to a novel Form acrystal of
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nmet hyl ) - 2- net hoxy- benzoi ¢ acid useful for treating
irritable bowel syndrone. In a first enbodi ment, the
present invention conprises a Form acrystal of
5- ({[ 2- am no-
3- (4-car banoyl - 2, 6- di net hyl - phenyl ) - propi onyl ] -
-(4-phenyl - | h-imdazol -2-yl)-ethyl] -amino }-
met hyl ) - 2- met hoxy- benzoi ¢ acid. In one aspect of this

Lphvent i Form acr | is char rized

bl 5 gttt TRaEEY S s AR R e g B Ropagy 26
dlmethﬂlﬁhéﬁﬁ%f@ﬁb@ﬂqﬁS(I4q5heé?0}ﬁ_m%ﬂa£>1 21ﬁ% éth ﬂrhqlmi&(}} ~faethyl)-2-methoxy-

degrees 2-thét a turther aspec o? this
bmuouuwubntlon a Formacrystal is characterized by a

powder X-ray diffraction pattern having powder X-ray

di ffracti on peaks at about 10.2, 11.3, 14.0, 14.3, and

14.7 degr epgTAIL BBIPESCRIFETION OF THE INGENG$ERCt  of

this invention, a Formacrystal is characterized by a

Bhaakssenkinaption fsfditgeich éha parel EOrm leory i) 9 Svid b?rarxmpa%r@-

carbamg)gféé %ﬁét@ﬁ @%ﬂgﬁ p%rpd&%}@ élloe% gll i‘l& %1%111%0182 Yli%tharo]t gy mino}-

methyl)eB-petioxgfbechhois atidweetul fn treatidgoiFmitable hpsicbdynidsome.
characterlzed by a powder X-ray diffraction pattern

v firg e%%@}@ﬂ%hﬁ‘dgf@%ﬁﬂf v sRiange RS2 Sess e aRtsfaapf y(glg-amino-
3-(4- carbaf) )%1 b 8- e l hen {y ot Z@gﬁgﬁ [F'(‘:‘Pg Wagﬁf rﬂl*lm?dagef-f@yl) ethyl]-amino}-

acrystal 1s c
methyl)el2- hfetlmxm‘tmnzqnaamér Antonahspest csﬁihstlmvmnah IayF ca’nm tiystat B

t he powder fracti attern o igure..l. .In a
charactfrfid R A TR8iEE gy PSR RSRET B DA e y ARt at
about 14 021AGt &I 1260dYecd 2Lheh MR a Glrihel Hﬁkﬁﬂ & tRi ‘?{Néﬁhi@n (aTHaMh o crystal

substantialiy simlar to the TGAin Figure 2.
is charafigriz¢rbby appeder Jofay diffsadtion eattérohaviag PowdeaXary éltfﬁiacuog peaks at

o 3205 E1A38, 0 Ty SLLSCENRL BERAAR G5 RRBprnion.

Form akchy@til & éhardcerieB8&bg apeEdsER rap ﬂlfirﬁdtfbnllﬁtt&ﬁthaﬁiﬁg é;@wk_i@f Riray
acrystal is substantiall ure. |l n anot her enbo

dlffracttOﬁé)eplﬁSe% eheuti1ed Sohl- 8o 196k 14 Tnbt- homddR .3 desseas Agtheta. In
another TRFIIRb @#&bﬁ%dgﬁﬁ { 156’1% g%@&'l R cgﬁﬁ{)a‘rélfegi%cgﬁy A3 HAK 5 §Braction

as Irri
pattern having powder X-ray dlffractlon peaks substantially as shown in Table 1. In another

embodiment, a Form a crystal is characterized by a powder X-ray diffraction pattern that is
substantially similar to the powder X-ray diffraction pattern of Figure 1. In a further aspect of
this invention, a Form o crystal is characterized by a thermal gravimetric analysis (TGA)
substantially similar to the TGA in Figure 2. In a further aspect of this invention, a Form o
crystal is characterized by a differential scanning calorimetry (DSC) measurement substantially
similar to the DSC in Figure 3. In one embodiment of this invention, a Form o crystal is

substantially pure.



adm nistering to said mammal an effective anmount of a
Form acrystal of 5-({[2-am no-3-(4-

w@ 20000yl - 2, 6- di met hyl - phenyl ) - propi onyl | - [ | - P@F/pkong/b69318
-1 h-im dazol - 2-yl ) -ethyl]-am no} -
met hyl ) - 2- met hoxy- benzoi ¢ acid. |In another enbodi nent,
said mammal is a human. TABLE 1 Position [2Q 8 .0 9
.410 .21 1.311.814 .014 .3 14 .7 15 .7 16 .1 16
.7 17 .1 18.1 18.3 18.7 19 .1 20 .1 2 1.5

In another embodiment, the present invention comprises a method of treating a mammal
suffering from an opioid receptor disorder such as irritable bowel syndrome, comprising
administering to said mammal an effective amount of a Form « crystal of 5-({[2-amino-3-(4-
carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[1-(4-phenyl-1h-imidazol-2-yl)-ethyl]-amino } -
methyl)-2-methoxy-benzoic acid. In another embodiment, said mammal is a human.
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22.7
23.7
24.4
25.0
25.7
26.9
27.8
28.7
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8.729.8 The present invention is also directed to a
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car banoyl - 2, 6- di net hyl - phenyl ) - propi onyl]-[1-(4-phenyl

-1 h-im dazol -2-yl)-ethyl]-am no}-

nmet hyl ) - 2- net hoxy- benzoi ¢ acid which may be useful for

treating irritable bowel syndronme, pain or other

opi oi d receptor disorders. In a first enbodi nent, the

present invention conprises a Formb crystal of
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charactéerized by a powder X-ray diffraction
characterized by a powder X-ray di fractlon pattern having powder X-ray diffraction peaks at
about 11.0, 12.4, and 15.2 degrees 2-theta. In a further aspect of this invention, a Form 3 crystal
is characterized by a powder X-ray diffraction pattern having powder X-ray diffraction peaks at
about 11.0, 12.4, 14.9, 15.2, and 22.1 degrees 2-theta. In a still further aspect of this invention, a
Form P crystal is characterized by a powder X-ray diffraction pattern having powder X-ray
diffraction peaks at about 11.0, 12.4, 14.9, 15.2, 22.1, 25.6, 27.4, and 30.4 degrees 2-theta. In
another aspect of this invention, a Form f crystal is characterized by a powder X-ray diffraction
pattern having powder X-ray diffraction peaks substantially as shown in Table 2. In another
embodiment, a Form 3 crystal is characterized by a powder X-ray diffraction pattern that is
substantially similar to the powder X-ray diffraction pattern of Figure 1. In a further aspect of
this invention, a Form [ crystal is characterized by a thermal gravimetric analysis (TGA)
substantially similar to the TGA in Figure 4. In a further aspect of this invention, a Form 3
crystal is characterized by a differential scanning calorimetry (DSC) measurement substantially
similar to the DSC in Figure 5. In one embodiment of this invention, a Form 3 crystal is
substantially pure.

In another embodiment, the present invention comprises a method of treating a mammal

suffering from an opioid receptor disorder such as irritable bowel syndrome, comprising
6
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Pharmaceutical dosage forms of crystals of 5-({[2-amino-3-(4-carbamoyl-2,6-dimethyl-
phenyl)-propionyl]-[1-(4-phenyl-1h-imidazol-2-yl)-ethyl]-amino } -methyl)-2-methoxy-benzoic
acid can be administered in several ways including, but not limited to, oral administration. Oral
pharmaceutical compositions and dosage forms are exemplary dosage forms. Optionally, the
oral dosage form is a solid dosage form, such as a tablet, a caplet, a hard gelatin capsule, a starch
capsule, a hydroxypropyl methylcellulose (HPMC) capsule, or a soft elastic gelatin capsule.
Liquid dosage forms may also be provided by the present invention, including such non-limiting
examples as a suspension, a solution, syrup, or an emulsion. In another embodiment, the present
invention includes the preparation of a medicament comprising a crystal of 5-({[2-amino-3-(4-
carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[1-(4-phenyl-1h-imidazol-2-yl)-ethyl]-amino } -
methyl)-2-methoxy-benzoic acid. A Form B crystal of 5-({[2-amino-3-(4-carbamoyl-2,6-
dimethyl-phenyl)-propionyl]-[ 1-(4-phenyl-1h-imidazol-2-yl)-ethyl]-amino } -methyl)-2-methoxy-
benzoic acid can be administered by controlled- or delayed-release means.

Like the amounts and types of excipients, the amounts and specific type of active
ingredient in a dosage form may differ depending on factors such as, but not limited to, the route
by which it is to be administered to mammals. However, typical dosage forms of the invention
comprise a Form B crystal of 5-({[2-amino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[1-
(4-phenyl-1h-imidazol-2-yl)-ethyl]-amino } -methyl)-2-methoxy-benzoic acid, in an amount of
from about 0.10 mg to about 1.00 g, from about 0.2 mg to about 500.0 mg, or from about 1.0 mg

to about 250.0 mg. Non-limiting examples include 0.2 mg, 0.50 mg, 0.75 mg, 1.0 mg, 1.2 mg,
8
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ihmnystatserfée( {tbammmnﬁ&(éscarbmayle?r 6- dtmq:thpla;bhedybq)g@mmrlh{sl -(4-

pheny!-hipBeatey 45 SR P ARGy T3 B b R PIFP RBr A ' o
inventid¥Sehnltelcharab i the MG A 61 @@CQia‘taz o¥by a8t &, hny two, an¥ three, any
- am no} - met hyl ) - 2- net hoxy- benzoi ¢ acid,” in an amun

four, an@fﬁerr@Im ahony sovenameigh, abouine, br @@y ten BXRn2athetatangleeaks, or

by any %Bblaat Lﬁ{%%gega %@fﬁg?@%%laggyp %aé |t??881q?}9§5€}§§f%681 aé)ave which
dlstlnctmderﬁlfyﬁld'ﬁ}mlclyglﬁ dﬂ%tall 2 g, 1.5 ”g 2 O ”g 3.0 ”g
7.0 ,.10.0 25.0 , 100.0

EB@WS% mV@ﬁHOISG@ls(S? %C@és&@g@sethorlhtf lﬁ%@a@e@ DHRRRENE :the
zwitteriBRYf 5 (4Ihif - 39EPEPEHRE 1 R it a1 TR -5 EB iy AL [ 183 henyl-1h-
imidazol-2-yl)-ethyl]-amino } -methyl)-2-methoxy-benzoic acid. In one embodiment, a method
of preparing the zwitterion of 5-({[2-amino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[1-
(4-phenyl-1h-imidazol-2-yl)-ethyl]-amino } -methyl)-2-methoxy-benzoic acid comprises the steps
of: combining a strong ionizable acid with 5-({[2-tert-butoxycarbonylamino-3-(4-carbamoyl-2,6-
dimethyl-phenyl)-propionyl]-[ 1-(4-phenyl-1H-imidazol-2-yl)-ethyl]-amino } -methyl)-2-methoxy-
benzoic acid to prepare a salt of 5-({[2-amino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl]-
[1-(4-phenyl-1h-imidazol-2-yl)-ethyl]-amino } -methyl)-2-methoxy-benzoic acid; and washing

said salt of 5-({[2-amino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[1-(4-phenyl-1h-
9



patients, the severity of the condition being treated
and t he conpound bei ng enpl oyed. The use of either
W@ 200bp0%8imi ni stration or post-periodic dosing PEEHURM08/069318
enpl oyed. The crystals of 5-(
{[ 2- am no- 3- (4- car banoyl - 2, 6- di net hyl - phenyl ) - pr opi ony
[1-[ 1-(4- phenyl-Ih-im dazol-2-yl)-ethyl] -am no
}- et hyl ) - 2- met hoxy-benzoi ¢ acid of the present
i nvention may al so be used to prepare pharnaceutica
dosage fornms other than the oral dosage forns
descri bed above, such as topical dosage forns,
parenteral dosage forms, transdernmal dosage forns, and
nmucosal dosage forns For exanpl e, such forms include
oti.ons, utions, suspensi. emul si
imidazal %@EEW@/LI AN BRGNS Dp% Y REREY SF R iRy EAnif hase obain the
zwitteribh BFS (?ﬂ?ean%BM%t@L&ar&fmo@'l-(Z 6- dlrnethyl phenyl) ropionyl]-[ 1-(4-phenyl-1h-
{[ 2- am no- 3- (4- car banoyl - 2, 6- d hyl R nyl fkproplony
imidazdl§2-y1)-gthiyH-anpihe hyethyih)- quﬂlazcor}begzg'lbpc@t |i1y bjotherreintiwdiment, the

. Y- hyl ) - 2- met hoxy- bhenzoi ¢ acid.of.th ent
inventiq B ok e St af SRE R 588 25 %inh O (7 Flae- Yigrgerbamoy-
2,6-dim@thyPyh&Hyy)- lﬁaﬁmﬁmli(m@he@mmtlhﬁ@@ol 2RY)-dRE]-amAity, -thbth§l)-2-
any si X, any seven, any el g ny nine, or any ten
methox pRRIEGC p¢idrathargtie pear gspeéfr of’tﬁle HW?H‘[&Q?WBP HErgawe Bise ieslected

from SOQ@%hﬁ&gﬁld%,%%tis oM Iﬁyhﬁoﬁ %{&1#1&31%};‘60%3 i grg&gt%,r go}aﬁﬁln

ove |nc

phosphate th @lotheFhgpept exhe tnvlemwcﬁnﬂhe @mrge&nab&e 1s1scrdaﬁt1 @ddriorida. Ina
hod, of. isolating and preparing the zwitterion of

further s@e@[@ thennventong de doppbingqid B, slegicddtony hy@ReEgIY egitopi
trlﬂuor@a.'3¥ (% adill - § Iﬁﬁ‘ﬁ% kmgﬁé AYd r?élo horic acid. In another C?spect of the

ethy -am no xy benzoi ¢ aci
1nvmnuun&némhmﬂwhﬁmmdmamﬁﬁmhmmwomumrepar|ng the zwitterion
of
5- ({[ 2- am no- 3- (4- car banoyl - 2, 6-di net hyl - phenyl ) - prop
onyl]-[I- (4-phenyl-I|h-im dazol-2-yl)-ethyl] -am no
}-methyl) -2-met hoxy- benzoic acid conprises the steps
bf oneceonitsiditnery, amsthod od prapaiizathicevaitérednviftsk( {[2-amino-3-(4-

carbarngte A Bl Y T PR MGt Y el Smigor-
rnethyl)- 3/ h)etlﬁixg}ydehzcﬁﬁhﬁ@}coﬂi@hﬁ%ﬂthe gepEdtheonibiamgdiyarcbiodictadid with 5-

a salt of

({[2- tersbwpmcaabﬁnﬁ@ngn@ -B=(@zepumeyl-2 H-dogthykrhgryd hpenipny LI dpiphenyl-
i ey Gy B By SR SR g pyoghloride
salt of >~(f2-amyo- Bz aibamagi-2Lp-dundthyk sldngd)-propionyl]-[ 1-(4-phenyl-1h-imidazol-
2-yl)-ethyl]-amino}-methyl)-2-methoxy-benzoic acid; washing said salt of 5-({[2-amino-3-(4-
carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[1-(4-phenyl-1h-imidazol-2-yl)-ethyl]-amino } -
methyl)-2-methoxy-benzoic acid with sodium hydroxide; and washing said zwitterion of 5-({[2-
amino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[ 1-(4-phenyl-1h-imidazol-2-yl)-ethyl]-
amino } -methyl)-2-methoxy-benzoic acid with water.

In another embodiment, the invention comprises subjecting the zwitterion of 5-({[2-

amino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[ 1-(4-phenyl-1h-imidazol-2-yl)-ethyl]-
10



said salt of

5-({[ 2- am no- 3- (4- car banoyl - 2, 6-di net hyl - phenyl ) - prop
W@k peg4Be ( 4- phenyl - | hi m dazol - 2-yl) - et hyl ] - anPCPS2008/669318

yl ) -2- nmet hoxy- benzoic acid an inorganic base to obtain

the zwitterion of

5-({[ 2- am no- 3- (4- car banoyl - 2, 6-di net hyl - phenyl ) - prop

onyl]-[I-(4-phenyl -1 him dazol -

2-yl)-ethyl]-am no}-nethyl)-2-nethoxy-benzoic acid. In

anot her enbodi nent, the invention further conprises

the step of washing said zwitterion of

5 ({[2 am no- 3- ( 4- car banoyl -

6- di net hyl - phenyl) propionyl]-[ 1- (4 phenyl -

ammo}ﬁ%@hﬁi? B hobr-edzercn e Sbm 4 Brogts ok disiaerion e

recrysta!ll'i‘ééﬁﬂﬁ | B tli@ict DRPERREAL, BR%GcbiS sl 8EdEd dbhOM S@MLYEhumidity of
hydr oxi de, potaSS|un1hydrOX|de, sodi um car bonat e,

betweers Gdi0bim lacetidtferthgodihodiminssyhbrasrystalization hsedoraype¢¢lat®¢e
he i norganic base i s sodi um hydroxi de.

hmﬂmn?ﬁ%§ﬁ?ﬁ?g% (ﬂgépect of the invention, the ionizable

Bttt dnsborihen! B ifveaidhyshpedk efyistllafl zdmtterlon of 5-({[2-amino-3-(4-
trifluoroacetic acid sul phuric acid, formc ac

carbameyy]cp, @ﬁu@@hﬂrpl@nﬂmp@pwwlhﬂoﬂhﬁwmb Beanidgrolthgl)-cthyl-amino} -
Cr.aC
methyl)l-%}([%nmeoxg%gg%&& 9c1p %P@% lﬁ Otgg g%c%sfsedp%lg:é %g%{lﬁ%ﬂ. 3 Hufther
ernbodlmbhf, ﬂ&rdr?snalhﬁe 5W(tt{e[‘18n arda 0y 3-pirdeess of this 1nvent10n is a Form o crystal.
nmet hyl - phenyl ).- propi onyl ] -
Ina st111 Mhﬁhgﬁmdlmpﬁt ‘[lﬁ] cM]mQZ\wﬂ)en@% fi? by ?ripFR?FSS of this invention is a
Form B spy! ) - 2- met hoxy- benzoi ¢ acid conprises the steps of:
|n|ng hydrochloric acid with 5-

[ ¢12- dnebradirhertt px yry stabofitilsanvemt o h§ Angao ralnatablilit?, 6- di et

hyl - phenyl ) - pr.opj onyl 1 -[ | -.( 4~ nyl | H : : :

RSB ot GRESERRER b RAE Ry o wasions eyt i
should ?&feghi&l tRfseRRN 8ok RelydhonB |095 wi& S|ty &f further and other

5- ({[ 2- am no- 3- (4- car banoyl - 2, 6- dlnethyl phenyl ) - pr opi

embodimepis|wiflin thespphang scoperef ithe eqpazmled claims.

2-yl)-ethyl]-am no}-nethyl)-2-nmet hoxy-benzoi c aci d;

washi ng said salt of 5-({[2-am no-3-(4-

Clbicaysed of2th6 pelisemtiiydntiph @RYd dmaPr00 usiny kefbllowing methods.

- (4-phenyl - 1h-1mdazol-2-yl)-ethyl]-am no}-

met hyl ) - 2- met hoxy-benzoic acid with sodiun1hydroxide'

d hi
gﬂlngag k29Cgﬁgﬁg@@Tﬂg?gb%ﬁn%@ﬁ§Fﬂi eny ? proplonyl] [

Bo e werd nalyved aziak tie FérkmeEIMEr DSC-7 from ca. 25 °C to 250 °C at a
heating ¥t 3010 P4 ) - 2- met hoxy-benzoic acid with water. In
anot her enbodi ment, the invention conprises subjecting
the zwitterion of 5 ({[ 2-
POWDER X-RAY DIFFRACTION

Analysis was performed using a Philips X Pert Pro MPD diffractometer. Each sample
was backloaded and analyzed in a 16 mm sample holder. Using the X-Celerator detector, cach

sample was scanned from 3 to 50 °20 at a step size of 0.0165 °20 and a time per step of 10.16
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am no- 3- (4- car banoyl - 2, 6- di net hyl - phenyl ) - propi onyl ] - [
| - (4-phenyl -1 h-im dazol -2-yl)-ethyl]-am no}

WO p@biagd4¥0 2- met hoxy- benzoi c acid resul ting froPEEHUS2008/069318
process of this invention to recrystallization. In a
further enbodi ment, such recrystallization is done at
arelative humdity of between 0-40% In a stil
further enbodi ment, such recrystallization is done at
a relative humdity of greater than 60% In one
enbodi nent, the invention conprises crystalline
zwitterion of 5-({[2-am no-3-(4-
car banoyl - 2, 6- di net hyl - phenyl ) - propi onyl ]-[|-(4-phenyl
-1 h-im dazol - 2-yl ) -ethyl]-am no}-

secondi e RTECYAGHE DB T (20 P TBBBUT ABHE, s Fraent scings of 45
kVandﬁbXE&@&%é&ﬁg%ﬁ% terion made by a process of this
i nvention i ormacrystal. In a still further
Ehboditivenbtendityeo fpeyistialal difiectogrdnt eriod nesracheilyoy limitation of the
rocess of this invention is a Formb crystal. In one, .
PXRD Biiguborafite Peak SHGAIEICaR FAyTogn SRIALS S §-ried0 GgyStlline

impuritRs 2PiuthdrYthe 'ﬁh%l@@é‘igéﬁ_cﬁ BeaK AMERE HathRs fh@).ef'd%@%r d§hbout +/-
w th respect to various enbodinents, it should be
0.05. Theahtirzgdttetios mastefntht pattdrs pedks anayagdechsheft by abowtidel.1 degrees to

| et f. furt d. ot .enbogi t ithin th
about <313 foate o 46 R s e RlnBEd n B e ot ViRt
instrum@it tb tRHRACIHA firdtd @PElaf t9\BpRatdN ANY 26bried IPXRID Beaks in the Figures,
follow ng nmethods. DI FFERENTI AL SCANNI NG CALCRI METRY

Examplgptapd glsgwhere dieigar erc apnairipd evith gy qigprof abeee i) desiraesr2-theta. Unless

oer St R SR AR B By BB B
to about/33 dgreeskh)i | i ps X Pert Pro MPD diffractonmeter. Each

sanpl e was backl oaded and anal yzed in a 16 nm sanpl e
hol der. Using the X-Celerator detector, each sanple

was scanned fromgeke 0 Ry INEFRAR AN ALy Sfs 0- 0165
2Qand a tine per steplgg 10. 16seconds. Tﬁg ef fective

BRAT TR b autedte ERBBTR A GErL AR GFa:c o iter 200
10 °C/mi

or 250 °C at a heating rate o min.

The following specific examples illustrate the present invention in more detail. They are,

however, not intended to limit its scope in any manner.
EXAMPLES

Example 1: Preparation of the zwitterion of 5-({[2-Amino-3-(4-carbamoyl-2.6-dimethyl-

phenyl)-propionyl]-[1-(4-phenvyl-1H-imidazol-2-yD)-ethyl]-amino ! -methyl)-2-methoxy-benzoic

acid
A 1 L three-necked round-bottomed flask equipped with a mechanical stirrer, addition funnel and

a thermocouple was charged without agitation. 34.2g of 5-({[2-tert-butoxycarbonylamino-3-(4-
12



The relative intensity of peaks in a diffractogramis
not necessarily a limtation of the PXRD pattern
whewanerspeak i ntensity can vary from sanpl e tRBCHHAPIE)69318
e.g., due to crystalline inpurities. Further, the
angl es of each peak can vary by about +/- 0.1 degrees,
or by about +/- 0.05. The entire pattern or nost of
the pattern peaks may al so shift by about +/- 0.1
degrees to about +/- 0.2 degrees due to differences in
calibration, settings, and other variations from
instrunent to instrunment and from operator to
operator. Al reported PXRD peaks in the Figures,
Exanpl es, and el sewhere herein are reported with an

error of abouyt .2 degrees 2-the .Unl ess_ot.herw se.
carbam gl o Tag PV G eny S et S aP st b He B ap el by bhino)-
methyl)tﬁ-%ﬁ{c&%lfeﬁzcﬁé‘ bad (L% drgieest Gseo o 1435 3d6HIFAcetone, and
C) . THERVAL GRAVI METRI C ANALYSI S Both crystals were

17ml ofaifil ymetir geriasytrathe Hod maraic@nbiped NEhe flask: chhegtirringsv@Gtarted and

0 ejther 200 qgr 250.0C.-at a heating rate of 10 .C mn.
the resulfha i Tl Qoo g aBsT e Bed RS gredifipes
stirring iaY 884dl @ thik fendPRFLuIAEbAA periotNEYwahBurshAWEMEE corﬁ%gtion, the reaction
intended to limt its scope in any manner. EXAVMPLES
mass wiscgaisH éo ambipptdprappiugmangfthe fipetnghapt was rgmopsd by suction. The vessel

slong il S5 VA finp i S8 20 Yl B B EL eyiousty. 170 m

of water & added ARl kheReZetivatingx yndeng aged vmdeldstifrihg lintil a homogeneus
t hr ee- necked round-bottoned fl ask eguipped W t

. h a.
solutionyepmted; Jams solytiongyas theRAdded AV rRtEIcd o1 20t et tRbetinipte0 ml of
e ; . :
IN NaGft i SR InbhISON b BCA B4 5770 6ordhald The rosying slury wos aged
for abowt2hiyrs apirebiyht)teppapiuoecbplefl to (0H HREaded lakkhianicdmepitur2 fyd about
thr,andpy Beheg ™ ThO QR Uan it d 3 [P aRs i g Sk ogigg 4 to 5 b,
and thedt plikePin 2ObuRNVER aCNSENE LAGIAH: Weler VoK EnGAERERRR TV,

the flask. The stirring was started and the resulting
slurry forned a clear solution. This solution was

EXAMPEEEe q’rép%reﬁlson%cf; tlll'lenlgoer%l (\x/ Ic%%a? us

The Form a crystal can be prepared by storing the zwitterion of 5-({[2-amino-3-(4-carbamoyl-

2,6-dimethyl-phenyl)-propionyl]-[1-(4-phenyl-1H-imidazol-2-yl)-ethyl]-amino } -methyl)-2-
methoxy-benzoic acid at 0-25% relative humidity for 3 days. Representative PXRD, TGA, and

DSC data are shown in Figures 1-3 respectively.

EXAMPLE 3: Preparation of the Form B crystal

The Form B crystal can be prepared by storing the zwitterion of 5-({[2-amino-3-(4-carbamoyl-
2,6-dimethyl-phenyl)-propionyl]-[1-(4-phenyl-1H-imidazol-2-yl)-ethyl]-amino } -methyl)-2-
methoxy-benzoic acid at greater than 60% relative humidity for 3 days. Representative PXRD,
TGA, and DSC data are shown in Figures 1, 4, and 5 respectively.
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stirring and aged at this tenperature for a period of
two hours. After the conpletion, the reaction mass was
W@ owbmeh48® anbi ent tenperature and the super naPERUS08%069318

renoved by suction. The vessel along with the residue
was rinsed wwth 20 ml of acetone and then renoved as
previously. 170 m of water was added and the reaction
mass and was aged under stirring until a honogeneus
solution resulted. This solution was then added over a
period of ~lI/2hr to a solution of 90 m of I N NaCH and
wat er. The pH was adjusted to 6.5-7.0 accordingly. The
resulting slurry was aged for about 2 hrs at anbient
tenperature, cooled to 10-15 0C, aged at that
1 erature for about |hr, and then filtered. The

What is ggﬁdﬁbs washed with 10m water, air-dried for a
period of 4 to 5 hrs, and then placed in a vacuum oven
at 50-55 OC until the water content was |ess than 3%

1. A mﬂkﬂd/ﬁﬁﬁf@ﬁaﬁnﬁhe p'afttwriioo of 6f({2hemiBor i aciryaney]-2Thdinkghyhphenyl)-

proplongﬁ([zf [(%a gﬁ{lﬁnl hslntl az E?E}Izﬁ%@?l]%‘ﬁgﬁé ngle%hy?) FMe hto%llb%Hzo% acid

compnﬁnfﬂl@sf@ﬁbw phenyl) - propionyl] -[1-(4-phenyl -
i m dazol - 2-yl ) -ethy Ig - am no} - et hyl

combinipgtahiens iremzabl cacad with e ({62- Qfs%ute*wrh%yeqm%ﬁt(ﬂ cpihamgyl-2,6-

dimethflSbn PR AL ety S B R nethony-
benzoioCH‘cid foeprépaiera Balcofys{ @L-artito-Fgd-mutbaioy b2 aldieathybphenyl)-propionyl]-
ared. by storing. the zwitter,i

[1-(4- plganél ﬂlz-lrghjiam)l 23;/1@ @tlyé}%%%methyl) 2-rnet1f10xy benzoic acid; and
Washln%sﬁd ?ndlggftzfgi{’ [2-@@@@(4-’%&%’3&92‘?% % qlﬁl%ﬂlggpgé_h%\}yﬁroplonyl] [1-(4-
phenyl- ﬁrbmhmiayelbbybmﬂwl]aa:mdloatmghﬁétﬁetnethbv@nbﬁﬁ%cram[(ha:n' merganic base to

obtain tggpg%pén gga\&%[f—jaﬁ%pp &R&gcga? aenqt tclltZI gl )ilREl) ‘phenyl -proplon[;ﬁcil -(4-

phenyl-1 BESRREESIVEL Y- emﬁn}amﬁm@lrﬁétﬂmtztrﬁeth&xy Bed¥BichRd. of
preparing the Zwtterion of

5- ({[2-am no- 3- (4- carbannyl 2, 6- dlnethyl phenyl)

2. The BB el Tl SSmahd e Mt St st P slon 2

amino- 31f4 cﬁﬁﬂ’ﬁbﬂLm@d&n&hﬂ%nyK)@irdpﬂbﬁﬁ] PlC(éﬂpl\M gl’llh -imidazol-2-yl)-ethyl]-
% [ 2-tert-but oxycarbonyl am no- 3 - car banoyl - 2, 6-
amino} rnet yl)-2-methoxy-benzoic acid with water.

3. The method of claim 1, wherein said inorganic base is sodium hydroxide.
4. The method of claim 1, wherein said ionizable acid is hydrochloric acid and wherein said salt

is the hydrochloride salt of 5-({[2-amino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[ 1-(4-
phenyl-1h-imidazol-2-yl)-ethyl]-amino } -methyl)-2-methoxy-benzoic acid.
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di met hyl - phenyl ) -propi onyl]-[1-(4-phenyl -1 H i m dazol -

-yl)-ethyl]-am no}-nethyl)-2-nmethoxybenzoic acid to
wpe@parssa salt of PCT/US2008/069318

5- ({[ 2- am no- 3- (4- car banoyl - 2, 6- di net hyl - phenyl ) - pr opi

onyl]- [1-(4-phenyl- 1h-im dazol-2-yl)-ethyl]-am no}

-met hyl ) - 2- net hoxy- benzoi ¢ acid; and washing said salt

of

5- ({[ 2- am no- 3- (4- car banoyl - 2, 6- di net hyl - phenyl ) - pr opi

onyl]-[I-(4- phenyl-I|h-imdazol-2-yl)-ethyl]

-am no} - net hyl ) - 2- met hoxy- benzoi ¢ acid an i norganic

base to obtain the zwitterion of

5- ({[ 2-am no- 3- (4-car banDyI 2, 6-di et hyl - phenyl ) - pr opi

onyl ]1-[1-(4- | -1.h-i et hyl :
5. Crillpdaiationgl It ity nansaios S dmeg bhenyhsprgipny-1-
(4-phengf- mJlﬁidakém {yriher- arﬁﬁm[prm&hﬁgztrﬁ&h&ﬁpelﬁ&c%mre&red by the
Said zwtterion of ({[ 2-
processafickom3- ( 4- car banoyl - 2, 6- di met hyl - phenyl ) - propi onyl ] -
| - (4- phenyl -1 h-i m dazol -2-yl)-ethyl]-
am no} - net hyl ) - 2- met hoxy- benzoic acid with water. 3.

6. A mdthed BEpiRpsi the LRittribn MBRN B-Inmel Y (4-0@bHa6WIQ, Mafifethd-phenyl)-
sodi um hydroxi de. 4. The nethod of claim1, wher ei n

propionyHr[d-(Hawedblheintidazel sy hgtdy demion i-ectioDd- msthoxpidienzaic acid
s the hydrochl oride salt of
Comp“%?%?'f%?eyﬁn 1;10 3- (4- Lar barmoyl - 2, 6- di net hyl - phenyl ) - pr opi

combmﬁig)ﬂyhfc[clhoﬁélacm hﬁfhyﬂ ({l[Merﬂbdﬁz;&iaﬂﬁaﬂyla}mﬁmbﬂ}carbarnoyl 2 6-

- 2- met hox f/ benzoic acid. 5 Cvy
dlrneth&lmh@rtlg pES)rPIQﬁyl] -[1- (4-pheny1 -imidazol-2-yl)-ethyl]- armno}-rnethyl) 2-rneth0xy-

roRi
s A A Sy PRI 2 R D gL L -
phenyl)-@opinoy e hphdny2- hethdiey-behzohyd ] -anin | pnethah-@ambfrot rbenzoic
process of claim1l. 6. A nethod of preparing the

acid;  Zyitteri on of

washin@sdid kAt &M mﬁziam(lﬁs 335 Rarmaloy 2 6= Hink® gh}éhe@ﬁeﬁ}é#%hyl]-[l-m-
propi onyl | henyl -1 h-i m dazol -
phenyl- ]lhﬂmtd@gzd)lﬂ 2 fféhyibmub ﬂn@hﬂ)édn@thwaﬁmnzgwmgld we sodpy

n dro C _ac
nyarox Gt o FIRRLPY AFR0 BEFR b e oy B ity ghensi -
propion§i]et(Byhe elﬂlyﬂrﬂld@zfoml-ﬂﬁyﬂh}l']{ahnﬁd} ~RlRERY)L2- hidthd?f!yd)@ﬁﬂhc dcid; and
-yl )-ethyl]-am no}-neth @) 2- met hoxybenzoi c acid
washlngjﬁaé@awgtepﬁ@ oﬁ§d,{ @pT% eaabamayfl-2,6-dimethyl-phenyl)- proplonyl] [1-(4-

phenyl- ?h (1&1 (%Z&:‘% 98 %)élf'arﬁﬁwr ﬁ&ﬂh) 3. rﬁetﬂbﬁ%%hf&%m’ itk water.

1_h | m dazol - 2-yl) - et hyI ] - am no} - et hyl ) - 2- net hoxy- benz
7. Crys?alllﬁne zwitterion of 5-({[2-amino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[1-
(4-phenyl-1h-imidazol-2-yl)-ethyl]-amino } -methyl)-2-methoxy-benzoic acid prepared by the

process of claim 1.

8. A Form a crystal of 5-({[2-amino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[1-(4-
phenyl-1h-imidazol-2-yl)-ethyl]-amino } -methyl)-2-methoxy-benzoic acid
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acid; washing said salt of

5-({[ 2- am no- 3- (4- car banoyl - 2, 6-di net hyl - phenyl ) - prop
wW@eopbpeg4Be (4- phenyl -1 h-i m dazol -2-yl ) -et hyl] PCT/US2008/069318

-am no} - net hyl ) - 2- net hoxy- benzoic acid with sodi um

hydroxi de to obtain the zwitterion of

5-({[ 2- am no- 3- (4- car banoyl - 2, 6- di net hyl - phenyl ) -

propionyl]-[ 1-(4-phenyl-

| h-1im dazol -2-yl)-ethyl]-am no}

-met hyl ) - 2- met hoxy- benzoi ¢ acid; and washi ng said

zwi tterion of

5- ({[ 2- am no- 3- (4- car banoyl - 2, 6- di net hyl - phenyl ) - prop

onyl] [I-(4 phenyl -1 h-im dazol - 2-yl) - et hyl ]

9. The W |0if &Eétgrqgv}v{l?zrgﬁe staﬂio g%istbleig %l?a{rgctgrcl:zle }'}" at phow er ?(r -ray dlffractlon
pattern ﬁa\(n{l% go@a@rmra?y c(lﬂfraccﬁw AR lar zbcﬁn dis geify| anrahanz/aag-r&rs OPtheta.
(4- phenyl -1 h-1 m dazol - 2-yi ) -et hyl ]
-an1no} nmet hyl ) - 2- met hoxy- benzoi c aC|d prepared by the

roce f,claiml.8..A Form acrystal  of . .
10. Th% ﬁy[s%? 8ﬁ?lﬁ16n g \z/lﬁerglgrsgléiw?alés gha&%/cﬁ%{zﬁg %y 6@@3%65 Xbrlagg ffraction
pattern ﬁmhg dwddrdé-rgh@fydction peaks at about 10.2, 11.3, 14.0, 14.3, and 14.7 degrees
-|n1dazol 2-yl)- ethyF] am no} - nethyl) 2- nethoxy benz
2-theta.gj ¢ aci d9. The acrystal of claim8, wherein said
crystal is characterized by a powder X-ray diffraction
pattern having powder X-ray diffraction peaks at about

11. Thél.d c@vstaléf aalnaﬁ dwliéifeﬂl sdidgireed iRetdnattaized Oy a‘lﬁ@@daf:l’(ymjl diffraction
rystal s characterized

ein said
pattern b%mpowefra?w 4@&%@&@9 Bﬁa1<ﬁ§¥ 2t 18avi héy PotndéiO: X ﬁai“ 7,16.1,

dlgghgl% Rp, peaks at about 10.2, 11.3, 14.0, 14.3, and
. % ggérees 2-theta. 11. The acrystal of cl aim 8,

mhereln sai d crystal i's characterized by a powder
frac

12. Th%ﬁxfcf}%gg f %lﬁmb%’a‘% er @dﬁifsteﬁ gl‘ga g g}gz%[i E[ ag) ¥vii&r 5-ray diffraction
pattern kévide {)Md&aX-}e@f dirfr286n p8akd sgﬁéiélﬁﬁﬁ 25 SiRIAin Tedlc The

acrys of cl'aim 8, erein said crystal IS
characterized by a powder X-ray diffraction pattern

13. Thgﬁ\éwg%l ﬁp \ﬁllg é \)_J(ﬂer%lgdsafﬁacg}gi%llrlg/g% g?ec eg%zeg %bsﬁﬁ%gvtdlelg le g%ﬁfraction
pattern B@Viflg p6wadral-rdysdiehatias heddszabktintiatly PRI o Fepader X-ray
diffraction pattern having powder X-ray diffraction

diffractipagieakssaffsgwntli al [y sinilar to the powder X-ray

14. The a crystal of claim 8, wherein said crystal is characterized by a thermal gravimetric

analysis (TGA) substantially similar to the TGA in Figure 2.

15. The a crystal of claim 8, wherein said crystal is characterized by a differential scanning

calorimetry (DSC) measurement substantially similar to the DSC in Figure 3.

16. A method of treating a mammal suffering from irritable bowel syndrome, pain or another

opioid receptor disorder comprising administering to said mammal an effective amount of a
16



diffraction peaks of Figure 1. 14. The acrystal of
claim8, wherein said crystal is characterized by a
W@ b@ped4s@r avi netric anal ysis (TGA) subst anti aP¢TUS2008/069318
simlar to the TG in Figure 2. 15. The acrystal of
claim8, wherein said crystal is characterized by a
differential scanning calorinetry (DSC) neasurenent
substantially simlar to the DSC in Figure 3. 16. A
met hod of treating a mammal suffering fromirritable
bowel syndronme, pain or another opioid receptor
di sorder conprising admnistering to said mammal an
ef fective anount of aForm acrystal of
5- ({[ 2- am no- 3- (4- car banoyl - 2, 6-di net hyl - phenyl ) - prop

Form o 33k oF S oot Kby B ens ok me bkl Sy b propiemyi s-pheny-
1 h-imidsé%d(/lfi[-gﬂ_)-eﬁfyl] -aming} -rneth%l)-2-rnethoxy-ben_zoic acid.

am'no- 3- (4- carbanoyl - 2,/6- di net hyl - phenyl ) - prop
onyl]-[I-(4- phenyl- 1h-im dazol-2-yl)-ethyl]

. A G R RS B0 Forin 1

phenyl-¢hamatakSIL2-ZBetBN]-amReNdesthyh-Rayetdbtyf-batbicaridat t ern
havi ng powder X-ray diffraction peaks at about 11.0,
12. 4, and 15.2 degrees 2-theta. 19. The b crystal of

[ el : [

AR e L
diffractidinffattadthaoimgpeakisr Htragdiffitctioh. fakda.aboutlid.®,1285ad 1BDdegrees

22.1 degrees 2-theta. 20. The b crystal of claim17,
2-thetayher ei n sai d crystal is characterized by a powder

X-ray diffraction pattern having powder X-ray

di ffraction peaks at about 11.0, 12.4, 14.9, 15.2,
19. TheZpcrstalds.cyim2l7, vhemndsaddcdstdbig chasctritdidiyan p@tder Mrmyhliffraction

istal of ¢l ai 7,. Wh [ [ '
paster G5 Boreir e MEeyatagnont pi bt fr Y20 Hoh 52 e po-1 degrees
2-theta.havi ng powder X-ray diffraction peaks substantially as

shown in Table 2. 22. The b crystal of claim17,
wherein said crystal is characterized by a powder

-ray di r.acti o attern havin owder, X-ra . .
20. Thelf efa e AT, AR WL A b RarBRUiE (5 Bitutos iy diffraction
pattern having powder X-ray diffraction peaks at about 11.0, 12.4, 14.9, 15.2,22.1, 25.6, 27 4,
and 30.4 degrees 2-theta.

21. The B crystal of claim 17, wherein said crystal is characterized by a powder X-ray diffraction

pattern having powder X-ray diffraction peaks substantially as shown in Table 2.
22. The B crystal of claim 17, wherein said crystal is characterized by a powder X-ray

diffraction pattern having powder X-ray diffraction peaks substantially similar to the powder

X-ray diffraction peaks of Figure 1.
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X-ray diffraction peaks of Figure 1.23. The b crystal
of claim17, wherein said crystal is characterized by
W@2a00009380 gravinetric analysis (TGA) subst ant PEl/U§2008/069318
simlar to the TGA in Figure 4. 24. The b crystal of
claim17, wherein said crystal is characterized by a
differential scanning calorinetry (DSC) neasurenent
substantially simlar to the DSC in Figure 5. 25. A
met hod of treating a mammal suffering fromirritable
bowel syndronme, pain or another opioid receptor
di sorder conprising admnistering to said mammal an
ef fective amount of a Formb crystal of
5- ({[ 2- am no- 3- (4 car banoyl - 2 6- di met hyl - phenyl ) - prop

23. The gﬁ{)}ﬁ@i f,élfuﬁg le:r[%{l ﬁ%}a‘;pd azole (f%:@}/a!,g%q}%teg %gl]a thermal gravimetric

analysis (TGA) substantially similar to the TGA in Figure 4.

24. The B crystal of claim 17, wherein said crystal is characterized by a differential scanning

calorimetry (DSC) measurement substantially similar to the DSC in Figure 5.

25. A method of treating a mammal suffering from irritable bowel syndrome, pain or another
opioid receptor disorder comprising administering to said mammal an effective amount of a
Form B crystal of 5-({[2-amino-3-(4-carbamoyl-2,6-dimethyl-phenyl)-propionyl]-[1-(4-phenyl-
1h-imidazol-2-yl)-ethyl]-amino } -methyl)-2-methoxy-benzoic acid.
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