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Amorphous CPTP can be prepared according to the procedures disclosed in that
published PCT application and in W02006/016178. However, the physical properties of
the amorphous free base form make it highly undesirable for commercial processing and
formulating into a pharmaceutically elegant drug product. The amorphous free base
exhibits limited thermal stability and must be stored cold to inhibit degradation. Further
the amorphous free base material is hygroscopic at ambient temperatures requiring
storage in sealed containers to minimize adventitious introduction of moisture. Further
the amorphous free base is not free a flowing powder, but is at best characterized as a
“sticky” solid, which can entrap solvents and other impurities, and tends to clump

together hindering processing and drug formulation.
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In one form, the present invention provides R-2-(4-cyclopropanesulphonyl-
phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide in crystalline form
characterized by an X-ray powder diffraction pattern obtained from a CuKa source
(A=1.54056 A), which comprises peaks at 11.5° and 19.0° +/- 0.1° in 20. In another form,
the present invention provides R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yl)-propionamide, which further comprises peaks at 17.1° and 26.6°
+/- 0.1° in 20, and/or which further comprises peaks at 29.4°, 15.0, 16.5°, and 20.7° +/-
0.1° in 20.

In one form, the present invention provides R-2-(4-cyclopropanesulphonyl-
phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide in crystalline form

characterized by a solid state NMR pattern, which comprises peaks, relative to



+/- 0.1 in 2Q and/or which further conprises peaks at
29.4, 15.0, 16.5, and 20.7 +/- 0.1 in 2gq. In one form
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In another form, the present invention provides a pharmaceutical composition
comprising crystalline R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl1-3-
(tetrahydropyran-4-yl)-propionamide and at least one other anti-diabetic agent or anti-
hyperglycemic agent.

In another form, the present invention provides a pharmaceutical composition that
includes R-2-(4-cyclopropanesulfonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-
propionamide according to the present invention in a pharmaceutically acceptable carrier,

diluent or excipient.
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In another form, the present invention provides method of treating diabetes in a
mammal, including humans in need of treatment. The method comprises administering
an effective amount of R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yl)-propionamide according to the present invention. Optionally the
method can also include administration of at least one other anti-diabetic agent or anti-
hyperglycemic agent.

Crystalline R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yl)-propionamide can be prepared by dissolving the amorphous CPTP
material (or generating the CPTP material in situ) in a polar solvent such as, but not
restricted to, isopropyl alcohol, ethanol, ethyl acetate and either cooling the resulting
solution/mixture or adding an anti-solvent, such as, hexane, cyclohexane, or heptane and

the like.
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provi des nethod of treating diabetes in a manmmal
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crystalline CPTP,

Table 1
Attempts to Crystallize Amorphous CPTP (98% HPLC purity)
Solvent Ratio A:B Temp. | Remarks
A B (°C)

t-Butylmethyl Heptane 1:9 RT white amorphous solid
ether
Ethanol Heptane 1:9 RT oily residue forms
Acetone Heptane 1:9 RT oily residue forms
i-Propanol Heptane 1:19 RT oily residue forms
Ethanol Toluene 1:9 RT oily residue forms
i-Propyl acetate Heptane 1:9 RT suspension and then an oily

residue forms after 1 h
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6 M HCV i-Propanol | 0.5 Dioxane/ | Diethyl Sticky suspension, very
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Propanol
H,S04, 96% tech. 1 Ethanol | Diethyl Yellow oily residue
ether

Unexpectedly it has now been discovered that crystalline CPTP can be prepared.
Originally crystalline CPTP was discovered during salt screening attempts to prepare the
base addition salt (instead of the acid addition salt) after forming the CPTP anion by
adding a variety of different bases, for example, sodium hydroxide, potassium hydroxide,
and diethyl amine among other bases. While the base addition salt was not identified, a
white crystalline material did precipitate out of the reaction medium. The white
crystalline material was identified as crystalline CPTP (as the free base). The procedure

later repeated on a larger scale again yielded the same crystalline CPTP.
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procedures can al so enpl oy repeated heating and
cooling cycles to nodify crystalline particle size.
Exanpl es of polar solvents for use in this invention
i nclude, but are not restricted to, ethyl acetate;
ketones, such as, acetone orynethyl ethyl ketone
(MEK); ethers, such as nethyl tert- butyl et her ( MIBE)
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found in amorphous CPTP inhibit crystallization. The 1mpur1tles can be removed by

acid/base extractions, chromatography, or precipitation, repeatedly if necessary, from a
mixed solvent system prior to crystallization.

In one procedure, crystalline CPTP can be prepared by removing the solvent used
in the purification procedures for the synthesis of amorphous CPTP; re-dissolving the
amorphous CPTP in warm isopropyl alcohol; and then cooling the resulting solution to
effect crystallization of CPTP. A seed crystal of previously purified CPTP can be added
to the cooled solution to facilitate the crystallization process.

The above crystallization procedure provides substantially pure crystalline CPTP.

As used herein the term “substantially pure” refers to a composition comprising greater



to the cooled solution to facilitate the
crystallization process. The above crystallization

wW@e@eethesL provi des substantially pure crystal PETES2009/030241
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CPTP. As used herein the term"substantially pure"
refers to a conposition conprising greaterthan 80% w w
of the crystalline CPTP, preferable greater than 95 %
w w, and yet nore preferable greater than 98 % w w of
crystalline CPTP. The crystakline CPTP exhibits
superior properties over those of anor phous CPTP. The
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fbnywﬂalhge @bi?ﬁjmatelsa;ll tabl e for formul ating int o a drug
product or pharmaceutical ggppgsition. It can be

readily fornulated into phar nmaceuti cal conpositions

such as tablets, simystalillrerPquSta‘bnlitjz &minmacpsul es,
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LNAHEEPET o] SUh £t Y at i|o SODII nc (9 (gllq owf 7d0!
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pekyea) Nyl - pyrrolidone; noigturizing agentg such as
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¢ éFIBE?ﬁg‘ﬂréyjér 8230di Un-Hi car BOHAte; pYBhts | 020 0.25
(% a/a)
Total 0.25 0.18 0.23 0.25 0.20 0.25
Impurities

+As measured by area percent using chiral HPLC analyis.
{Total impurities measured are percent using achiral HPLC analysis.

Crystalline CPTP is a free flowing powder suitable for formulating into a drug

product or pharmaceutical composition. It can be readily formulated into pharmaceutical

compositions such as tablets, solid or gel filled capsules, powders, suspensions, or

solutions. The pharmaceutical composition can comprise crystalline CPTP in amounts

between 1 % and 75 % w/w, and more preferable 10 to 65 % w/w. The composition can




for retarding dissolution such as paraffin; resorption
accel erators such as quaternary ammoni um conpounds;
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nonost earate; adsorptive carriers such as kaolin and
bentonite; and lubricants such as talc, calcium and
magnesi um stearate, and solid pol yethyl glycols.
Preferred pharmaceutical conpositions include
crystalline CPTP fornulated gs a tablet or capsule for
oral adm nistration. The tablet or capsule can incl ude

cryst al e CPTP
o8 hEhGBR B s B EHRER s BPg na L BB
260n hgntmg fex dngiddse§ phdrlmac@mﬁ:aﬂjﬂ‘mmebtmctamdrdﬂ EXdi[atbitsa aiak diluents
] ellp c UL Eleo?r s&%ﬁgn‘{lula {OII]IS 1n6 gElei; t%e ollgrv ng\?\ﬁt&?f&l? gé%l miannltgl and
t mheaedeava:tﬁrys tioginp ggd‘h&g;llﬂ‘ﬁis céﬁh@cy}ﬁh&tytr&diemd ama |0ther cellulose
eg ves a?%mateis %e? tin, a Bo Vm pyﬁrolb(g i eg‘,l m01st I'lle’lg agﬁrgsu sfuch as
r gEIthblad‘lSleteglatntg @bm a&h aMlmpmtaﬁhmnatamd ﬂ)ﬂmmﬁlcwmnahes%ents
ffor s trdl\rlle Ightssoohgtlrog QUich3s raflﬁ €S0 %mn a l%rat[ S Su ﬁ]as ‘yerna y
heal % ca der®? P hg P e phatacelf i cal
C ammomumlcompmmds befaac natine sgeatseakchian cayl atuwbelnglycerol
S%In;){%(l)s dafd e %(%S{)I/‘[)P{‘/eo é/alggegs srlrlglﬁ)egst ﬁargg eénv(\fl bthomg a Vd\:lre‘bhrlcg ) s%c% as talc,
Zcﬁmmmsznngﬂ«gmpﬂ@mmnhmﬁaydpﬂwﬁEHEowhe crystalline
ggngo referre ph%romrg?: ﬁ%mgll c?r?lgosouon§ }r]leluge cr%s eﬁltme d‘pﬁ%qif)]rmuﬁ]aterga X a
atablete i calbmata fcr ca@edﬂnmlwancmn tIIhh \aplet gl cymsam can mgledd gystalline
Eﬁ EP n %no%];lt ‘tiep\;esér? al?({%gg mgg(f 1K t%g mg‘f’ quoﬁegnr%é/fjerablg %g’twgen out 40
c hig(anqb uhmpaIﬁOdg peglabket. dn |od@¢mlg;|dmmx &m tahle @cepsolrexabd de,
lo:rr(ka)nl}I Ia{] 4 Eolel)qg\hilet ar?slu?tle{ltnecic?eegeaspeﬁté %%?f gomr@n d%dtlelti aaFl(k)Wltng‘ g‘sme% or
ebmmaq¢bu@uammgmg (e.g. nmetformn, phenforn1n
b uf ggnr%hﬁ é)h%ertm%cc)utlfag lg(gn(l: A1 1§rr1] ?srgltdmgl(i)slge!trss(f to a(patle%t in qmoll 19[5 efgectlve
[ nhrdat ctrtpres’el(téy]garglmrand; orsehn masigérct ot dla‘tetes z)xn apmmniatemmount
f glg(?oé?&?eg?\ge Al nJeaQ%;é'a i) g}g@% g&e&ﬁﬁe%)&% hgal}hﬁ:al%%l ({(vﬁc%% K e
afitrin- ﬂaﬂqé@nmayetag@mbmpt(smog carsbepdmimseradin appnpgtt amfﬁmeltt(to )
a h ' T i
PR rhe i O R TR s REPEATET ahd BB B ppvecn
orbaan?.p ich\pey/t yatientidey afEfitls nay

The crystalline compound and compositions of the present invention may be
employed in combination with one or more other anti-diabetic agents or anti-
hyperglycemic agents. Examples of these agents include, sulfonylureas (e.g. glyburide,
glimepiride, glipyride, glipizide, chlorpropamide, gliclazide, glisoxepid, acetohexamide,
glibornuride, tolbutamide, tolazamide, carbutamide, gliquidone, glyhexamide,
phenbutamide, tolcyclamide, etc.), biguanides (e.g. metformin, phenformin, buformin,
etc.), glucagon antagonists (e.g. a peptide or non-peptide glucagon antagonist),
glucosidase inhibitors (e.g. acarbose, miglitol, etc.), insulin secetagogues, insulin
sensitizers (e.g. troglitazone, rosiglitazone, pioglitazone, etc.) and the like; or anti-obesity

agents (e.g. sibutramine, orlistat, etc.) and the like. The compound and compositions of



be adm ni stered sinultaneously in a single delivery
form i.e. a single table, capsule or solution; in
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sequentially, or at separate tinme periods. The

conmpound CPTP can be prepared according to the

procedure illustrated below in Schenme 1 and nore
specifically described in the foll ow ng preparations

and Exanpl es. Schenme 1 MCPBA¢n/ Ti Cl 4/ THF Preparation

1. Ethyl 4-(cyclopropylsul fonyl)phenyl gl yoxyl at e.

e PP 19" A e AL L AR OB e asents may
c a¢ administefet siniutiencdisysi ing stngleeleliandfoan preessugl€table, capsule or
b RS R B Sty £o8 o
gsepiratt2inerpptiods. cool the resulting m xture to -5C using
(124, 3o T e e e B U
hbelow &t SchBm® CandShore sjichicalpsdekdribadjinblicofaiioveiog prepaoatiohOsnd
3gxq%q%at 0 0OC. Renpve the cooling bath, and add

cyct dpfopyl phenyl sul fide (148.3 mi, 1.030 nol) over
2 hrs at 18-20 0C. (The br$»wmsbl ution turns a viol et
color after the addition gf 4-5 drops of cyc| opropyl
pgéﬂyl ul ftpdeoc and i n_the JastMCPB® mi n of __addi &g omict,/THF
g escyjorom t Ae rleakt ilon it ur

reaction mixture for °4 hrs at 20 0C. TI€: eactionrtg:f
m xture can be nonitored forconpletion by GC andoA

(el uent: n-hexane: ethyl acetate = 6:4). Add the
resulting reaction m xtyre to deionized water (2 at
10-15 0C wi i ce cooliRg.] Separakgsivbevad,gani c plage,
and extraft 1 h&°ddfleous phjse wiRrhERiBGHIWIFFEL hane

nbi WMt he o g T TaTa VYT on
t® 500 nL of satur a@ego 0
NaHCC'3. Renove the dichl oromet hane under reduced
pressure to provide 231.5 g (90% yield) of the title
conpound as a dakk brown oil. Preparagion 2. Ethyl

4- (apyahopr opyl Sul{f onyl ) phenyl gl ycoxyl@at ¢. Charge a

2- L,™"t"Mee- necked)round bot tiom fl ask eqiy pped with a

— . NNy —_ >
nmechamingal ,Sti \[N/j heptane A X N\[::]

he ———

NNy ASOZ
@
N

Preparation 1. Ethyl 4-(cyclopropylsulfonyl)phenylglyoxylate.

SO,

Charge a 2-L, three-necked, round bottomed flask equipped with a mechanical
stirrer, thermometer, calcium chloride drying tube, and a pressure equalizing addition
funnel with a mixture of dichloromethane (1490 mL) and aluminum chloride (190.0 g,
1.420 mol); cool the resulting mixture to -5°C using a salt-ice bath. Dropwise add ethyl
chlorooxoacetate (124.3 mL, 1.420 mol) as a yellow suspension over 1 hour at -5 °C. Stir
the resulting brown solution for 30 min at 0 °C. Remove the cooling bath, and add
cyclopropyl phenyl sulfide (148.3 mL, 1.030 mol) over 2 hrs at 18-20 °C. (The brown
solution turns a violet color after the addition of 4-5 drops of cyclopropyl phenyl sulfide,
and in the last 10 min of addition, gas evolves from the reaction mixture.) Stir the

reaction mixture for 4 hrs at 20 °C. The reaction mixture can be monitored for



addi tion funnel, and thernoneter, with a m xture of
et hyl 4- (cycl opropylthio)phenyl gl yoxilate (80.0 g,

W@2094vweBY and di chl oronet hane (640 nL). Cool PEEUS2009/030241
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solution to + 5 0C, and add a sol ution of MCPBA (neta
chl oroper benzoic acid) (144.0 g, 640 nmol) in

di chl or onet hane (620 nL) at +5 to +20 OC over 1 hr.
Stir the resulting reaction mxture for 1 hr at room
tenperature. Conpletion of the reaction can be

nmoni tored by GC and TLC (el uent: n-hexane: ethyl

= h d
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ropanesul f onyl phenyl 2t r ahydr opyr an- 4-
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(tetrahydropyran-4-yl)acrylate.

Ethyl 2-(4-cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-yl)acrylate can be
prepared as described in US Patent 7,214,681, Preparation 23.

Preparation 4. (E)-2-(4-Cyclopropanesulfonylphenyl)-3-
(tetrahydropyran-4-ylacrylic acid.

Charge a 1600 liter reactor with 200 + 5 kg of deionized water, 16.5 + 2 kg of
sodium hydroxide and agitate the resulting mixture to dissolve the solids. After
dissolution add 255 £ 5 kg (330 L) methanol and 55 + 2 kg ethyl 2-(4-
cyclopropanesulfonylphenyl)-3-(tetrahydropyran-4-yl)acrylate. Warm the resulting

mixture to 65-70 °C and agitate the mixture for 1 hr while maintaining the temperature

level between 65 -70 °C. Thereafter cool the mixture to 30 °C and sample the reaction to
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solvents in vacuo (0.8-0.9 bar) at 30-35 0C (330-350 L
distillate). Then add 350 10 kg of deioni zed water
Renmove the resulting soP@TUS2009/030241
tri phenyl phosphine bi-product via filtration and/or
via a centrifuge. Sequentially wash the solid with 1.5
0.1 kg sodi um hydroxi de dissolved in 50 1 kg

dei oni zed water and then with 30 1 kg deioni zed

wat er. Col | ect the aqueous washings and extract wth
dichloronethane (2 x 75 L). Acidify the aqueous |ayer
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ave W
( E)th ﬂel()lzﬁzetdyfdt&n pf?(k)ipﬁiklgs Wa‘rmmlyd resulting MTBE solution to 40-45 °C and

tetr a r
ac?(geé %atei_ cgl?rcoal @0%/ % g%ﬁ%% Ef{[etrj ?%ou%)?gr f¥1% 8% 3 garfzoa‘? anod wasﬁi the
( Bliaidoal vGthoBet hkhgMTIBEN Rcmevd the Mmohzﬂmmmv@:vmo 8 0 9 bar) to a
( Qolunsfg f a:I'JIZ)reoF%%»b@ §(PL 18% gfljlze\é\eh;t}tsl’ee coa rpi}tflrll({ f6 Ven atQ)nS °C.
Vv Bs@esltalmanhd_compbllmdtﬂvm mc.thmh:tndrdry(tha rslsfstnmzdnla:nmbéltndlnummo

5/w%th0u|t ﬂ?earﬁ%% 1615] § tv%ee%%% 2Y)?<SS? he ?Melcﬂ galf r(]ig three

consecu rgon/ vacuum c C Ter add to the
inertized gkamsannaﬁséR) B-(4Cydoprap{iBDfongipBRayI 37 2

mlbbr gégilegl) Z) ﬁﬁ/ilgydgolg’%? 4\1@%&% ‘N?P lé - bi s

a- ( di netahgel azhi LnssgebaneojdvE with ,25?)kg 02 (E)-@{dytlspr8pamesulfonyl

e TS T

amgthanolfBaec WO )0 61ck6dnd1tF@)indrigrthd aeoctave (pydsagze Ve Egell 0 bar

OQ%H NBf §tirttilé%lution for 1 min at 800 rpm. Charge a separate 0.5 L glass vessel.0.2
L with the solvent mixture methanol/toluene 5/1. Inertize the glass vessel by applying
three consecutive argon/vacuum cycles. Thereafter add to the inertized glass vessel 6.14
g [Rh(NBD),]BF, (17.2 mmol, 0.21 mol %, s/c = 500, where NBD is norbornadiene) and
18.2 g of (aR,0R)-1,1"-bis[a-(dimethylamino)benzyl]-(S,S)-,2'-bis {bis[3,5-
bis(trifluoromethyl)phenyl]phosphino} ferrocene ((R)-(S)-MOD-Mandyphos, 18.1 mmol,
0.21 mol %) under argon. (See WO 06/161178) Inertize the glass vessel one more time
by applying three consecutive argon/vacuum cycles. Stir the solution for 30 min under
argon. Transfer the contents of the glass vessel via a cannula wire under nitrogen into the

autoclave. Close and inertize the autoclave with N» (10 bar) and once with H (10 bar).



by appl ying three consecutive argon/vacuum cycl es.
Stir the solution for 30 mn under argon. Transfer the

w@omweed4 of the gl ass vessel via a cannul a w PET/USZHEY/030241
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nitrogen into the autoclave. C ose and inertize the

autoclave wwth N (10 bar) and once with H2 (10

bar). Set the pressure in the autoclave to 50 bar and

check for |eaks. Thereafter conduct the hydrogenation

under H2 50 bar, with stirripg (1000 rpm) for 20 h at

30 0C. Thereafter stop sti rri ng, rel ease the pressure
the aut ocl thon.

eREUR SR BplH PRt Pk T Sl Sab vy
S hydﬂsgeozmoh adar th 80 batt wich samemg (rhﬂ)(m) ram 10020 h weHSE! Tﬁﬁdafter
]stgl? %‘r,[gmil%? gi}éﬂf-ﬁ:;he Brgssg%ﬁsl hfi ra%tﬁﬁzlﬁ/ne anfi ﬁampéewﬁgfea?%otnﬁmxmre to
r muﬁetcbmgleﬁm&ﬁe}[t&Bwnorf dﬁnl@adhheﬂttaadtlommlﬁt@ﬂ}ﬁ@hﬁhdﬂmﬁoclave into a
o Sl B 1 DO By R R R o
wh4- h9fzb ﬁtonoEngHﬂahﬂdaﬁﬂﬂ the @&Iibmgmspmildsraﬂoot hwasbtin Iﬂignp&fatdﬂe Filter
f HF ts?lg 10n tﬁl oagh meq no’c} iﬁ;ﬂlﬁnbo é:? trlpe %gr%%egegl wanh ‘916

ssur e
t GEDI‘IiB/padewtchmth # 1Ll of netwatd.u delﬁlﬁe; ﬁ%a@l waﬁllr%vylﬂﬁhdﬁltr%.
T:?We tﬂ“el so tafIr %9r£l§£é/dsft l‘ire%g aSnOJ nli % anol wash l salgn r r '\/BdA
can al e used i ncluding nnorri hoj
0 prem@us e@vﬁh &teamla corfi3@nd ;290 ar & %mmlcs S6 Prep aAkadrnamlNe of

c%?%ysé C‘?SHT Sr g faﬁ%‘kfeM%%E)&n R %eﬁunf‘%‘??tng\q%‘t’“?boé“”‘m
il oainckuea @lhatceal 14D O0C. Sl oW y add oxal yl chl ori de

(60.0 nL, 0.709 ove gas evol ution
can be observed gﬂg‘]amtv&wnq]ée smté?lnmi{) ornms. Conti nue

sti rri@grdelad O edative vessdl.ipurged wlith N véth dgalramediant (2dr) ané

AT ek 0 88end 11 KSR 1 ST HPSHRI SReM B s

I A.769 wbl) overie ndian®robg s ewlanorepaﬂ bholpervidahd aSthite stspension
ﬁozrﬁnls E% of %( esltllrrow t e%lmu k\ae U tlfl Hl%ﬂe add t Ilu 151? %Jstolg%e?]vela; then cool

p;lmlrdsulmag §Bpchsion m-200:. 590 armd;p):nmcm Gd |thrhalcmlio ned {?@i’)g 0.590 mol)

( 91 cgéﬂ(;’f%maﬂe% 3@ %Qerggq“)éy\hél d%lr t ! Juﬁ n nlﬂ)v&; J;l) tion for an

t enperat ure un a suspen
Za@nuqmdpyi azheneogl td ¥3.°4. gdd o tmscbomdlsy)luhm iﬂ‘ﬂﬁhr(e]ﬁ 1.0 L,

DT aR R R RRG Lokl My L Ryl

Theweafuremder-éntv.edd heisposion nt2-baimbpyasmhegt 124 ¢,Hd 80 mol) in

r %I?—'I%”dll Egan%raasrdgﬁon of pyridine (154 mL, 1.770 mol) in dichloromethane (0.9 L) in
parallel over 1.25 h. Thereafter, remove the cooling bath and stir the resulting orange
suspension for an additional 16 h. Concentrate the solution under reduced pressure and
add ethy] acetate in 3 X 800 mL portions, the remove the solvents under reduced pressure
to provide a brown oil. Add ethyl acetate (2 L) and aqueous HC1 (2 M, 2 L). Separate
the organic and aqueous phases, and extract the organic phase with ethyl acetate (2 L).
Collect the organic phases and sequentially wash the combined organic phases with water
(2 L) and a saturated aqueous of NaHSO; (2 X 1 L). The aqueous phase can be analysis
via HPLC to determine if it contains additional product. If so an additional amount of the

titled compound can be obtained by extracting the aqueous phase again with additional
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reduced pressure to provide a brown oil. Add ethyl
acetate (2 L) and aqueous HO (2 M 2 L). Separate the
organi ¢ and aqueous phases, and extract the organic
phase with ethyl acetate (2 L). Collect the organic
phases and sequentially wash; 4 he conbi ned organic
phases with water (2 L) and a saturated aqueous of
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t REF¢bo Lithdsoblitipoel pypying HisheL, 5.17@mal) jn dichloromethane (0.9 L) in
parallel over 1.25 h. Thereafter, remove the cooling bath and stir the resulting orange
suspension for an additional 16 h. Concentrate the solution under reduced pressure and
add ethy] acetate in 3 X 800 mL portions, the remove the solvents under reduced pressure
to provide a brown oil. Add ethyl acetate (2 L) and aqueous HC1 (2 M, 2 L). Separate
the organic and aqueous phases, and extract the organic phase with ethyl acetate (2 L).
Collect the organic phases and sequentially wash the combined organic phases with water
(2 L) and a saturated aqueous of NaHSO; (2 X 1 L). The aqueous phase can be analysis
via HPLC to determine if it contains additional product. If so an additional amount of the
titled compound can be obtained by extracting the aqueous phase again with additional

ethyl acetate (2 L). Collect all the organic factions, wash the collected fractions with
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THF (1.1 L) and a solution of pyridine (154 m, 1.770
nmol) in dichloronethane (0.9 L) in parallel over 1.25
h. Thereafter, renove the cooling bath and stir the
resul ti ng orange suspension for an additional 16 h.
Concentrate the solution undgy reduced pressure and
add ethyl acetate in 3 X 800 nL portions, the renove
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stirred at ~60 °C. An oil remained. After ~2 hours of no change, the sample was cooled
to ~25 °C and left uncapped at ambient temperature over night and a solid crystalline
material resulted, which was characterized as crystalline free base CPTP by X-ray powder
diffraction.

Example 2. Preparation of crystalline form CPTP.
Charge a vial with 529 mg of amorphous CPTP and add 3 x 200 uL ethanol
(EtOH) aliqouts while shaking. White solids precipitate from the sample. There after add
additional EtOH to provide a total volume of 2 mL. The white solids remain undissolved.

Stir the resulting mixture at ambient temperature for several hours. Isolate the solids by



vial The sanple was heated to ~50 OC with stirring. An
equi val ent nol ar anount of LIysine was dissolved in
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few hours, the sanple was cooled to ~25 0C. The sanple
was evaporated under a streamof nitrogen resulting in
an oil. Methyl ethyl ketone (MEK, ~3nL) was added to
the oil with sonication and then stirred at ~60 0C. An
oil remained. After ~2 hours;of no change, the sanple
mas cooled to ~25 0oC and | eft uncapped at anbi ent

HEI{EB% ?’tlt th]il 0 rg(i rrlﬁ% gpervtent _y&%(tl E}aéed t%e %%%\Qﬁ@%f tﬁd%rlgma‘i

c %b@hbﬂs mafeﬁ%}l Gﬂ‘spec“ﬁhe otthesrlidsolcals n@dle\sia@edamﬁds aTlede
esu t hyl

¢ B s G R R R IS il Rl BBt
W Eharﬁpm B.CRtdpamtian df tﬂysmllmb far meCP'ER fmﬁ()etﬁ)ﬂ:ace@«te and Hexane.
r emai 0_.change,
coor ea v ST aF oS iR AP e B B ™
t epppedimabtely @5 mge bf m(gﬂiﬁouaﬁHTIalnsmhL df @hiyl ateadtd andehen diffusing
glﬁgl gr Yaa]lplor:]ae S(%lil) %% 1elre T.]Jge? %e ((::rh Erlléaf};pgérlrle& 1ndtheabottom of the vial.
di ff rlmmipmm PExm‘ph(m d. crﬁta&mwrfatm QP TEffrom yssopaiplyl gleohol.

andt aatt 504 D069 el ionf i pggodin ey AR ARRAR: 671
S Reekaratgpn MK tvel. sbllsopdcanypalemlobanﬂabae ternpirtutchie 86 émpﬂlté the solids

H%sro e Sio%gy(?ﬂ?) adq)lct{:lrle? t 0.1 uce cr teﬁhzag a%ve s

he White so i ds Tenaln und sso
Stsuspentdhl@ qrmkunhalarmgmm vot. of sombpyaaﬂbmmmndﬂeamlmsmlmnﬂorfto 170 °C

tO dre sgogxg g?oo %dfsper en%urie/ Pog OSC%Ibggﬁ;ﬂ crys(tj%Lllhzmu(];r{ 1“?%’? | on
t heEmmp}e AaPrepamtioholierystatliee farm CPHB freot lisquropyl atcakol with
solid reveal s needl e Sh?F rd a?@é/s't als. These crystals
can be used as seed crys §ubsequent

cr yst aluspendthicanmdp nagediur@sthe ExalkpbeliBg reRrtepar@tdimgto of
Cﬁ%s?ratllolnlénl { f ?f n%lg%a%g(g)gf 4 gna%eat Ceg}n?(‘%uree 9 99 é_le é(lowF cool

e crystals sui raction can
gthewxtbse tal#& Yolovinduge appalbzaltlnmtléd lyea%e nysltiod suapmmphtolﬁé °C

anﬁoolnslozwlg}b AR)f Ce t %\én 1%%%!1‘[%16 reﬁl@tgl tst%Fnsﬁj tI) 04 l’@ Shd coPl

hexane va nper at ure arge crystals
appebrtedd f’(h @cbiécitnmststadime@ﬂ’TPhe vial. Exanple 4.

Preparation of crystall TP from | sopropyl
al cohol . Suspend the cr%{c}ﬁng%er ?gl fromthe am de

coupl i Glgrgeead? mbrroamsidottoin migsk aguipped with an over head stirrer,
thermocouple and a nitrogen inlet line, with (R)-2-(4-Cyclopropanesulfonylphenyl)
-3-(tetrahydropyra-4-yl)propionic acid HN Benzyl-a-methylbenzylamine (10 g, 29.55
mmol), THF (100 mL), and DMF (100 pL) to provide a hazy yellow solution. Sweep
nitrogen gas over the reaction mixture for several minutes. Thereafter add oxalyl chloride
to the mixture while maintaining the temperature at about 20 °C. Assay the reaction
mixture after about 1 hr to determine if the formation of the acid chloride of CPTP is
complete. In a second 250 round bottom flask equipped with an over head stirrer,
thermocouple and nitrogen inlet line, add 2-aminopyrazine (3.09 g, 32.5 mmol), THF (50
mL), and pyridine (24 mL). Analyze this solution for water. The water content should

preferably below 0.03%. Add 4A molecular sieves if necessary to remove water from the



Preparation 6 in 4 vol. of isopropyl alcohol and heat
the m xture to 80 OC until the solids dissolve. Slowy
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Al ternatively, suspend the crude material in 4 vol. of
I sopropyl al cohol and heat the suspension to 70 0C and
slowy cool the resulting mxture to 20 OC to induce
crystallization if CPTP. Exanple 5. Preparation of
crystalline form CPTP from I sopropyl al cohol wth
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the effects of preferred orientation are present, peak intensities are altered, but the
characteristic peak positions of the polymorph are unchanged. See, e.g., The United
States Pharmacopeia #23, National Formulary #18, pages 1843-1844, 1995. Furthermore,
it is also well known in the crystallography art that for any given crystal form the angular
peak positions may vary slightly. For example, peak positions can shift due to a variation
in the temperature at which a sample is analyzed, sample displacement. In the present
case, a peak position variability of = 0.3, preferably 0.2, and more preferably 0.1 in 2-
theta will take into account these potential variations without hindering the unequivocal
identification of the indicated crystal form.

Confirmation of a crystal form may be made based on any unique combination of

distinguishing peaks (in units of degrees ° 28), typically the more prominent peaks.
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filtrate. Wash the filtrate with aqueous HOI ( 1 M 50
m.) 3 tinmes. Then wash the filtrate with saturate
Renmove the sol vent uP@BDS2009/030241
vacuum to provide an orange oil. Redissolve the orange
oil in EtOAc 100 nL. Renove the Et OAc under vacuumif
an aqueous layer is visible in the resulting m xture.
Repeat as necessary until dissolution of the residue
with EtOAc (100 nmi, 40 0C) pyovides a clear
hormgeneous solution. Filter off any solids if
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peaks of crystalline CPTP

26 Angle (= 0.1°) Intensity (%)
9.4 36
11.5 87
12.5 26
15.0 38
16.5 38
17.1 51
184 15
19.0 100
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Confirmati on of

a crystal

form may be nmade based on

any uni que conbi nati on of distinguishing peaks (in

2Q),

typically the nore proPCTIES009/030241

peaks. Crystalline CPTP is characterized by an X-ray
powder diffraction pattern having distinguishing peaks

at a 2Qualue of 11.5 and 19.0. A well
accepted nethod for searching crystal
fpd,
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RAMPI OO shaped Hnucl eus CP pul se. Acqui sition
paraneters are as follows: 90 proton r.f. pulse width
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5. R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yl)-propionamide in crystalline form according to claim 4
characterized by a solid state NMR pattern which further comprises peaks referenced to
adamantine (6 = 29.5 ppm) at 6 144.7 and 140.2 +/- 0.1 ppm.

6. R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yl)-propionamide in crystalline form according to claim 4 or 5
characterized by a solid state NMR pattern which further comprises peaks referenced to
adamantine (6 =29.5 ppm) at & 6.5 and 5.6 +/- 0.1 ppm.
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formaccording to claim4 characterized by a solid
state NVR pattern which further conprises peaks
referenced to adamantine (d = 29.5 ppm) at d 144.7 and
140.2 +/- 0.1 ppm 6.
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10. A pharmaceutically composition comprising R-2-(4-
cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide
according to any one of claims 1 to 8 and at least one other anti-diabetic agent or anti-

hyperglycemic agent.

11. A pharmaceutical composition comprising R-2-(4-cyclopropanesulphonyl-
phenyl)-N-pyrazin-2-yl-3-(tetrahydropyran-4-yl)-propionamide according any one of
claims 1 to 8 and at least one of a pharmaceutically acceptable: carrier, excipient, or

diluent.

12.  Use of R-2-(4-cyclopropanesulphonyl-phenyl)-N-pyrazin-2-yl-3-
(tetrahydropyran-4-yl)-propionamide according to any one of claims 1 to 8 for the

manufacture of a medicament for the prevention of hyperglycemia.
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