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FOR SSYNTHESIZING A Cm.? n~MMJTOR FIELD OF THE INVENTION
This invention relates to a process for synthesizing a chemical compound
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CETP inhibitors are not currently available. Pfizer's torcetrapib is 2 CETP inhibitor that is currently in
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SUMMARY

The disclosure provides a process for preparing compounds having formula I.
These novel compounds are potent CETP inhibitors:
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The process provides a convergent synthesis of Compound I. The
complete process comprises the synthesis of two key intermediates, Il and
I intermediates are then coupled in the last step of the process,
W\l}{/ ‘%E)gi‘%gg%own below: 5 (R&)b X 5 (R4)b (R5 OtN R1 (R S?E/gsuzdoﬁ“?ﬁ%%
R3Y OONRtII( E-"(R2)a Inthe compounds having Formula I, Il and IIl,
Rl is H or Cl-4alkyl, which is optionally substituted with 1-5 F groups; 10
R2, R4, abdriR&asRRasch g 5\{/ he,grou
sompri GRS 9163}3'35‘%%9 X i-alﬁ?g%%%f%%%fﬁ ,Ehggr?e}?n%%-‘é‘fﬁpﬁi‘gﬁﬁwﬁff.
o] I-4alk%/ are optionally subetiutea-with 15 hafoGemierreiaesawsdhen supled |
@ last §ieR ST SHERCETARMSH IBiawDielorlkyl, wherein Cl-4alkyi and -OCl-4alky!
are optionally substituted with 1-5 halogens; 15 a and b are each
independently selected from integers from 1-4; c is an integer fr o -2; X
is H or a group | metal cation (e.g. N?ﬁ Li, or Cs), agﬁd Y is /I}z Vi
grUp; (i.e4 a group that isg1 sily displac B). Examples of{ea @g groups
includ logen, CI-3 alk ﬁi}lte e.d. acetate), trifluoro te; and triflate.
20 When, X is H, atbase is dlsd included inthe reagtton, e the base is
an alkgliynetal salt of & 19 base. The alkali metal mé&ﬁb@ R} K, Li, or
Cspand in zﬁblj‘roups, the alkali metal may be Na or K; in r
subgroups, the alkali metal fhay be Na; in other subgroups, t
metal may be K. Examples of alkali metal salts of strong bas ?“d@%l)g
sodium amide, potassium amide, Na}IMDS, KHMDS, n-butyl lithium, and
t-butyl |M%@3&H§&8L€}%%%§ﬂfﬂg§ an intermediate compound
i
1

25 11, with. j or Cs. In emhddiments of the reaction

descr%g;%%%%ggﬁzyﬁ%%f?%aﬂ?ﬁ%o% gh%ﬁﬁ‘} dibktdiEaRih 1-5 F.

Rl in othér'entBdsi rdypendiioilly epptiormbityns tio stitupednstithng 3 FaidRen,
Cr-aaliyifatr&if erabobiifhersis CRUkgIEE] -OC} alkyl are optionally substituted with 1-5

halogens;

=]

R3 is sclected from H, halogen, C1_salkyl, and -OC1.4atkyl, wherein C1_salkyl and
-0C1-4alkyl are optionally substituted with 1-5 halogens;

a and b are cach independently selected from integers from 1-4;

¢ 18 an integer from 0-2;

X is H or a group I metal cation (e.g. Na, &, Li, or Cs), and
‘ Y 15 a leaving group (i.e. a group that is sasily displaced). Examples of leaving groups
nclude halogen, C1.3 alkanoate (2.g. acetate), rifluoroacetate, and triflate.

When X is H, a base is also included in the reaction, where the base is an alkali metal
salt of a strong base. The alkali metal may be Na, K, Li, or Cs; and in subgroups, the alkali metal may be
Na or K; in other subgroups, the alkali metal may be Na; in other subgronps, the alkali metal may be K.
Examples of alkali metal salts of strong bases include sodium amide, pota.ésium amide, NaHMDS,

KHMDS, n-buty! lithium, and t-butyl lithium. The use of the base yields as an intermediate compound
I, with X being Na, K, Li, or Cs. |

In embodiments of the reaction described above, RlisH or C1.3 alkyl, optionally
substituted with 1-5 F. R in other embodiments is C1-2 alkyl, optionally substituted with 1-3 F. In
preferred embodiments, R! is CHs.

In embodiments of the reaction, R2, R4 and R5 are each independently F, C1.3alky!
optionally substituted with 1-5 F, or ~0C13zalkyl optionally substituted with 1-3 F. In other
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30 In embodiments of the reaction, R2, R4 and R5 are each
independently F, Cl_3alkyl optionally substituted with 1-5 F, or-OCI-3alkyl
waRHenNs-substituted with 1-5 F. In other -2 WO 2007/005572
PCT/US2006/025511 embodiments, R2, R4, and RS are g4 {L52006/025511
independently F, Cl-3a]kYI, optionally substituted with 1 5F, or

embodiQénis; 22lleYl, @pﬂ@@gﬁg@ﬁ%&%@l cﬁ 4 8]Iﬁroth bodlments R2,
e

nd R5.are d tly’se s&‘fét:?d@%llféf or
oo R S e &@p@aﬁmm
md@%&ﬂ?@ﬁsﬁwzqk@&zl (FFatHerRanpoahnemsFR3 is Cl-3allcyl,
-OCl-3afkyl , or F, wherein CI-3alkyl and OCI-3alkyl are optionally

substituﬁegm\eﬂ@aﬂﬂoél&eﬁmgam@%@ﬂ , R31is CH3, CF<3 orF. In
other e gldlme R3 |s Ci some embodiments, ais 1 or 2, and in
rﬂb Q ai i85 C

other embodiments, a |s In°some embodiments, b is 1-3. In other

embodith&fes eﬁl‘@%@% R Eﬁtﬁéﬁa&lﬁbo@%aﬁ@m i5 B, WihesBNTey -3alkyl and
OCt-2ddivbere ientiadly sebtiordd witiotheF.embodiments, cis 0. In some
embodlmemgsgagumm,@Igcmo@@%r()@@bodlments XisNaorK.In

some eQQgQ%Y i I%ql In other embodiments Y is Cl, Bror I. In
other embodiments, Y IS I In other embodiments, Yis Cl. 3Ina

first asﬁéé?%@l%qglﬁ%ﬁdéél @p?o%é‘sﬁvﬁh&swhhe@&nﬁng,a aampound of
formulald Smbio@oEentlbiCr3. B Crha capdaising, he 59astion gl

embodE@Apesd 11 and Compound 7: X py NMeO ~~Fi~Il +jl CF3yCY
In some embodiments ¢ is 0 or 1. In other embodimenis, ¢ is 0.
In some embodiments, X is H, Na, or K. Tn other embodiments, X is Na or K.

In some embodiments, Y is halogen. In other embodiments ¥ i8Cl, Bror I Inother
embodiments, Y is C1 or Br. In other embodiments, Y is C1.



7 t1 wherein X is selected from the group consisting of H. Cs. Na, K. and
Li; and Y is selected from the group consisting of Br, CL and wherein the
reaction of 11 and 7 is carried out in a solvent and at a temperature
suitable for the displacement of Y by the -INX- group of the oxazolidinone
ring of 11; and when X is H, the reaction further comprises a base. In a
second aspect, there is provided the compound having formula 12,
characterized as being a crystalline non-solvate or a crystalline heptane

50|Vatl%:al\ﬁ?s@as!?§& Refer3 pFRfaeda %J&@f&p gﬂﬁl@&% b EQ%B?pb%IPJ 8}/#8%% 12:

pharmaceutical composition comprising the crystalline non-solvate form
of the compound as disclosed ab%v%having:Formula 12. In a fourth
aspect, there is provided the use of t ‘e’/Eqm'pound as disclosed above
having Formula 12, characteriz ing-a crystalline non-solvate, in
the manufacture of a medicament-#6rihe tréatment or prevention of
atherosclerosis. In a fifth aspect, theseNs provided a pharmaceutical
composition (a) the crystalline non- sélvate form of the compound as
disclosed above having Formula 12; a%_aéecond active
pharmaceutical ingredient selected from}hé grotip consisting of a statin, a
DPP-IV inhibitor, a selective PPAR-da@nmazpartial agonist, and a CB-|
inverse agonist. Unless otherwise stated, alkyl groups may be either linear
or branched. BRIEF DESCRIPTION OF THE DRAWINGS FIG. | is a

COmPrZE e AN e Gy PRk H iR e pEdsTh of the crystalline
non-solvate form of compound 12. FIG. 2 is a typical DSC curve of the
crystalline non-solvate form of comnoUnd 12. FIG. 3 is a typical carbon-13
cross-polarization magic-angle spinning (CPMAS) nuclear magnetic
resonance (NM R) spectrum of the crystalline non-solvate form of
compound L2. FIG?#i&autypical fluorine-19 cro%’g‘?ﬁqﬁﬁ?ﬁﬁion

|

magic-angle spinnin@tﬁiﬁl\\/&S} nuclear magnmsﬁnlaqee (NMR)
spectrum of the crystallj 1-solvate form qf & ound 12.
p votalEpeg; D Qf-6QuR
Fal Y
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wherein X is selected from the group consisting of H, Cs, Na, K, and Li;

and Y 1s selected from the group consisting of Br, CL, and L,

wherein the reaction of 11 and 7 is carried out in 2 soivent and at a temperature suitable
for the dispiacement of Y by the -NX- group of the oxazoiidinone ring of 11;

and when X is H. the reaction Turther comprises a base,

in a second aspect, there is provided the compound having formuia 12, characterized as

being a crystalline non-solvate or a crystalline heptane solvate:




FIG. 5 is a characteristic X-ray powder diffraction pattern of the crystalline
heptane solvate form of compound 12. FIG. 6 is a typical carbon-13
cross-polarization magic-angle spinning (CPMAS) nuclear magnetic
resonance (MM) spectrum of the crystalline heptane solvate form of
compound 12. FIG. .7 is a typical fluorine-19 cross-polarization
magic-angle spinning (CPMAS) nuclear magnetic resonance (NNIR)
ectrum of the crystalline heptane solvate form of compound 12. FIG. 8
s[? I &SRO S Cid SPHiati ZatRimzagitieg gtemspiriting (@RIHE) the
erysta au@le;arsma@rfaﬁme&elaanpamMla;)sanegérm@mk}aammpys form of
cemaplp nﬁi 12 i her9;52083{<935 e712}LSPC t/U82006/025511 FIG.9is a
typical fUOANE-19 CroSsPRdlarization Mad eaﬂrﬁ%‘)%’bqr?ﬁlﬁ‘@%fﬁﬁh@f having
Formulyy el egltarpatsg rrsties ﬁégmamew(lwm R)rspatitenmofichevarfionphots feditafen:
for theGRIARRHNA JFvdn {@n 45{8eRotyRical modulated DSC (MDSC) curve of the
Mwus form of compound 12. 5 DETAILED DESCRIPTION OF THE
| SR PG RSB e EE AR St OB BGN A  RTS Eor-
solvatd | foxrisoHtier eoground alkakinsetaltte g hiNanKE dinoka GS) .ahiheby Izomdnmtale

: phmmgeamegeéa@e&pgagé%%w%agu%goa%ﬂoa%f MERA, Q5 itk an

_ ether, such as a 10 crown ether, that increases the reactlva/ oft rea
Sﬂle“*?ﬁ%ﬁ%ﬁ%&%ﬂ%@@ﬁ“r@%‘@?ﬁﬁ@&aﬁa IRGFEEGEsTEof 1. X may also be H.

When X is a metal cation (e.g. Na, K, Li, or Cs), Intermediate Il can be
made by the reaction of the oXazoIidinone (X is H) with a metal hydride,
an alkyﬁﬁgggm&m gﬁ&rge éall egal amldDmEﬁ%inples
include the reaction of the oxazol none ﬁ?wﬁc%rases such'as
sodium amide, potassium amide, NaHMDS, KHMDS, n-butyl lithium, and
BRIEF PE%WW%W%% 15 is also included in the reaction,

where Hi8. hasedennetfitk-basesdbntar 4Rt 860 MBE th8alline non-sotvate
form oﬂg@gﬂﬁﬁr‘i@ne to reactive compounds in which X'is Na, K, Li, or Cs. The X

groupsa d K and I%lha in m embodiments. The group X

in Exam {:]e FIS%F ﬁn IRtermediate ?‘gigz Fé%&ﬁﬁg%?&ﬁﬁ“(? SOLRYBS2-
that is E4%ify A GToPRE 3 PSSR BFFATPR AT e HDIRRPAREP M ASIclear

m@%e@%l@&é&) Sthetro st Sermsaiiteaninggrowdsraref 20nhalagans, such

as Cl, Bl ok shhalgaving- m&yﬁ%ﬂﬁiﬁﬁﬁﬁﬁéﬁgﬂ@ :Felﬁg @ARAS) nuclear
magnetRIARIE AN AYChe S lAkR oF iflor %%%%E%gm ents,

n.mi
the lea rou Y is selecc;%ed from_Br, Cl an ?n man mgo

bo
b t
the Iea%ﬁg?ouwc@é?e ﬁl‘?PSﬁﬁdﬁ‘aﬁﬁl@P“I??&ﬁ?&ﬁ "f(‘r’%%o me%;m

sotvate {ommiqb spEBRBE pound 12 in Example 1.
FIG. 6 is 2 typical carbon-13 cross-polarization magic-angle spinning (CPMAS) nuciear
magnetic resonance (NMR) spectrum of the crystailine heptane solvate form of compound 12.
. FIG.7 is » typical fluorine-19 cross-polarization magic-angle spirning (CPMAS) nuclear
magnetic resonance (NMR) spectrum of the crystaliine heptane solvate form of compound 12.
Fi@. 8 15 a typical carbon-13 cross-polarization magic-angle spinming (CPMAS) nuclear
magnetic rescnance (NMR) spectrumn of the amorphous form of compound 12.

3b



10

15

20

25

30

35

In the reaction described above, Intermediate Il often will be charged to
the reaction 25 vessel as the neutral oxazolidinone (X=H), then conve_rted
to the alkali metal salt, where X is an alkali metal, and then reacted with

Vriteneredire |1l without being isolated. For purposes of this applicatie2ssit
this is the reaction of the alkali metal salt of the oxazolidinone (X is an

alkali me ith Inte diate II even hough the oxazolldlnone X is
is the sta% \jvmat T AT afﬁ%‘g%’égﬁgﬁ -G oyt éél{}mlear

ma g T RARSE mﬂ%gf&}@ erajeustyheeueond/issel first, and if

Xis H, théf.30 7@n@m@ha@lﬁaﬁﬁ&ﬂ%ﬂﬁﬂ)g%ﬁtﬂ@@@@ﬁﬂiﬂ@%@ﬁ@&ﬂmund
12. This is also the reaction of the oxazolidinone in which X is an alkali metal

with Intermediate M. The reaction is generally carried out in a polar aprotic
lvent, such as HMPA, DMF, or DMAC. In many embodiments, DMF is

DET%@%W&WP&W@?MW@@%MS under mild conditions of
temperatiieEsmpagiaepisiitd donditidbdaare -20 C, -10C,0C, 10C, 20 C,

30 C andm3ntdh&diald 1€ reralion, @ngﬁafwwﬁéﬂéﬁ EQE %PKOEQ”&%S‘ %E%oupI
mesCSaSRIPO I ARASS iSRS AAde N AUD e bese A qelced,

te erature &% en warming

o 1 S S e A RS boum o .

oom’tem era
may %?%Pé% BoiiAtTeria! eoiph (um s Kad e SoubtenpedftolfvalddRadd BGhs

reactipn P3RAx@OINO0 CCE RS dldethl RyHiis, mﬁj@m&ﬁﬁcéﬁéﬁw cﬁ’fa reactwe alkali
metai%{%c’gﬁgﬁ}ﬂeg- iR e ReIev: MR EG: (M'%Pwlx:hanases SabS sodlum
amide 1'3': %aE %gn e, Nalﬂ/[gg %17-11&55' nlbutyl lithium, and t-butyl lithium. When X is I, a base

is also included in the reaction, where the base is one of the bases that are used to convert the
oxazolidinone to reactive compounds in which X is Na, K, Li, or Cs. The X groups are s¢lected frem K
and Na in many embodiments. The group X in Example 1 is Na.

In Intermediate 111, Y is a leaving group (i.e. a group that is easily displaced). The
leaving group is usvally anicnic after it has been displaced. The most common Teaving groups are
halogens, such as Cl, Br, Jor F. The leaving may also be the deprotonated form of an organic acid, such
as fritlate or trifluoroacetate. In many embodiments, the leaving group Y is selected from Br, Cland L
In many embodiments, the leaving group Y is selected from Br and CL The group Y is Cl for the
gynthesis of compound 12 in Example 1.

In the reaction described above, Intermediate II often will be charged to the reaction
vessel as the neutral oxazolidinone (X=H), then converted to the alkali metal salt, where X is an alkali
metal, and then reacted with Intermediate T without being isolated. For purposes of this application,
this is the reaction of the alkali metal salt of the oxazolidinone (X is an alkali metal) with Intermediate
I, even though the oxazolidinone (X is H) is the starting material that is charged to the reaction vessel.
Alternatively, Intermediates I and 11 may be charged to the reaction vessel first, and if X is H, then
enough base is added to bring about the coupling reaction. This is also the reaction of the oxazolidinone
in which X is an alkali metal with Intermediate 11,

The reaction is generally carried out in a polar aprotic solvent, such as HMPA, DMF, or
DMAC. In many embodiments, DMF is used as the solvent. The reaction proceeds under mild
conditions of temperature. Exemplary mild conditions are ~20 °C, -10°C,0°C, 10 °C, 20 °C, 30 °C and
40 °C. The reaction, and particularly the deprotonation of the oxazolidinone with a base, is often started
by adding the base at reduced temperature (e.g. -20 °C, -10 °C, or 0 °C), and then warming the mixture to

roormn temperature.
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F3C 12 The complete synthesis of 12 is shown in Example 1. In
compound 11 in Example 1, X is Na, which is made without isolation from
the neutral oxazolidinone (X=H), and is reacted without 10 isolation with

Yitefiédiaté 7, in which Y is Cl. The example is provided td ftlfigpoe/e25511
illustrate the invention and should not be treated as limiting the invention

in any w the | lOon, | he claims, ..
EXAMP L TR e ot s e T2 1
(formula 1) is summarized in Sch me l, an'gl is subsequently disclosed in
detail, step by step. In this process agshpwn below, the group Xis H,
which is converted to sodium in g éd intermediate, which
undergoes the coupling reagtjon;&ng the group Y is CI. -5 WO
2007/005572 PCT/USZOOG/OZSSM EME1IF FOMeMgCIOFdQF
Nes,CH,CN o ,) F (~a~oi MeO n Br (HO)2B 2 3 4 pd(Lt isolated
THFIH20 solid KCO Cl MeO F MeO ¢QH \ I DMF, soci, 11 13
solid F3C F3C Isolated O( 7 Isolatgg 8 solid solid H O Q~N x
Me(MeO)NH2CI 'O I ro M', C1 0 O G & O (‘1N QBri 1-108t, EDC
1.1N-"~OBn rylyde F3C nl1-~ Al(OIPfg~, IPA

and is made by the reaction of compounds 11 and 7, shown below:

x MeQ Q F
OYN MeO O F O

0 + O FalC
gca FLC T O*(N
FiC

Y o
7 CFy
(N
FsC
12
The complete synthesis of 12 is shown in Example 1. In compound 11 in Example 1, X
is Na, which is made without isolation from the neutral oxazolidinone (Z=H), and 13 reacted without
isolation with Intermediate 7, in which Y is Cl. The example is provided to further illustrate the
invention and should not be treated as limiting the invention in any way. The scope of the invention is
defined by the claims.

EXAMPLE 1
The complete process for synthesizing compound 12 (formula 1) is summarized in
Scheme 1, and is subsequently disclosed in detail, step by step. In this process 2s shown below, the group
X is H, which is converted to sodium in an unisolated intermediate, which undergoes the coupling
reaction, and the group Y is Cl.



\\]-\ ~-Ji\" OBn CF3 HO "N\ .-O' F3C isolated CF3 solid 9108 11 Me
DM 90 NaHMDS F3C O N 11 7 Heptane crystallization 97% solid 0 CF3
F3C 12 Definitions The terms used throughout this application, and
WAHEUHTY I the examples, are generally well known to cHEREE Y-S 11
work in the area of process research. Some of these are also 5 defined
below: "EDC" is 1-ethyl-3- (3- E){Iamlnopropyl)carbodumlde "DIPEA"
is diisopropylethylamine. "DMA "Is dimethylacetamide. "DMSQ" is

S dlrgethr\ylsulfuwde 0 "DMFR" is dimethylformamide. "Halogen" includes

orinéeehid ro i iNEs, Sl PAY Ex%ngghym% ic
ide. "HOBF" s g,; ﬁydrox otriazolear‘@g* IS isoprapyd .

115 "Me" represents methyl. "NaHMDS" is sodium hexamethydisilazigle.
"TMEDA" is tetramethylethylenediamine. -6 W sofid

Meo MeO F FSC s.ciid
DMF SOCE
F3C FSC

sosted ©I 7 soiec OH ©
solid
,Ci)k Me(MeO)NH,CE
[ IVie
HN"Sopn Host, Esc; HNJLOBn Lg"bﬂﬂﬁ,ﬂe F.C Q HN RO, 1A O
HQJ\ Y “oan CFs
/6: N FaC sso!a%ed
4
8 1
MeO O F
FaC l
PMF, NaHMDS L
. do%. Oﬁ,N
o 7 Heptane crystallization O
5% solid
CF3
FaG

12
. Definitions
The terms used throughout this application, and particularly in the examples, are
generally well known to chemists who work in the area of process research. Some of these are also
5 defined below: |
"EDC" is 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide.
"DIPEA™ is ditsopropylethylamine.
"DMAC™ is dimethylacetamide.
"DMSO" is dimethylsulfoxide,
10 "DMEF" is dimethylformanide.
"Halogen" includes fluorine, chlorine, broraine and iodine,
"HMPA" is hexamethylphosphoric triamide.
"HOBT" is 1-Hydroxybenzotriazole.
"TPAC" is isopropyl acetate.
15 “Me” represents methyl.
"NaHMDS" is sodium hexamethydisilazide.
"TMEDA" is tetramethylethylenediamine.
_6-
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WO 2007/005572 PCT/US2000/025511 "Weinreb amine" is
N,O-dimethylhydroxylamine. Synthesis of Intermediate 7 Intermediate 7 is
made in 6 steps from readily available materials. The synthesis is 5

WA EPE et below as a 4-step synthesis of the boronic acid intéfidtiate !

5, which is isolated as a solid material. The boronic acid is then carried on
in two MGRR.SIERS 10, I Iey IMIRIMRJIRLE. fahich is also isolated as a
solid product. The boronic acid intermediate is synthesized in 4 steps as
shown below, and as summarized in Scheme 2. 10 Scheme 2 0, F
McMgClIl O F d/C 0-()F NBS theticn mteroediailC Br OH 2 3 4 (iPrO)3B
Moo F nBittirftd@)2B 5 nkBeGoaversittnofeddd, 2vallitke (2441w asagaresio;s

sumA QR bt RCHiGAlYaSRRLAE AV IGHREIAHRL RIS Va5 Added 243 KSboia
of _C:sﬁ%]b%.rTher gg?.nt slurry was aged at room qugerature for,}.S

]‘nateﬁ%lu FS A Sample was then examinad Under & TcrescdPE-tE €8 e nthigh s alse

isolafgdagimegtidPrestifitchange had occurred. The slurry was cooled to 9 C and
MeMgCl WedaddedeiT heerateliofeadgitibesinaisadprpted thomatniain dnietnal

sumditempesatrebelow 19 C. The mixture was cooled to -11 C, and a
solution of acetophenone 1 (4.01(g diluted to 10L with THF) was added
dropwise, maintaining the internal temperature below 0 C. The reaction
mixture was then aged at a tempeP&i§FeBelow OC for an hour. The
reaction was quenched with 5.7L of 3N HCi in a dropwise fashion,
maintaifjing the in | ttmperature below, 15 C. The quenched reaction
mixture8 hg n“{gg%%d? azf @l ?: f hvc\)éu ngﬁ%ﬁfﬂf’eré} L%gh a
plug of Solka Floc. 25 Hydi6g@nation of 2 to 37 THe THE sditfi was

solvent switched into ethandl (-18L volume), &nd 1.9L HCI was &dded,
followed by 190gm of 10% Pd/C (SQ[g@,vEﬁz:J/The mixture was placed
| B
5

under 15 psi hydrogen at
(HO)B

Conversion of 1 1o 2:

THF (24 L) was added to a 100L cylindrical vessel at room temperature. To this was added 2.75
kg of CeCls. The resultant slurry was aged at room temperature for 1.5 hours. A sample was then
examined under a microscope to confirm that the desired form change had occurred. The slurry was
cooled to 9 °C and MeMgCl was added. The rate of addition was adjusted to maintain internal
temperature below 19 °C. The mixture was cooled to ~11 °C, and a solution of acetophenone 1 (4.0kg
diluted to 10L with THF) was added dropwise, maintaining the internal temperature below 0 °C. The
reaction mixture was then aged at a temperature below 0°C for an hour. The reaction was quenched with
5.7L of 3N HCl in a dropwise fashion, maintaining the internal temperature below 15 °C. The quenched
reaction mixture was then aged at 5-10 °C for 1.5 hours and was filtered through a plug of Solka Floc.

Hyvdrogenation of 2 to 3:

The THF solution of Z was solvent switched into ethanol (~18L volume), and 1.9L HCI was added,
followed by 190gm of 10% Pd/C (50% water). The mixture was placed under 15 psi hydrogen at 40 °C
until the reaction was complete based on HPLC analysis. The mixture was cooled fo room temperature.
The catalyst was removed by filtration using Solka-Flok as a filter aid. The anisole product in ethanol
was then solvent switched info acetonitrile for the next step.
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until the reaction was complete based on HPLC analysis. The mixture was
cooled to room temperature. 30 The catalyst was removed by filtration
using Solka-Flok as a filter aid. The anisole product in ethanol was then
‘é’&@g??foé'\?ﬂff:hed into acetonitrile for the next step. -7 WO 2857 /BtrssrPss1
PCTIUS2006/025511 Bromination of 3 to 4: Anisole 3 is diluted in
Bron%ﬁ%&ngc(;r72 L, 4mL MeCN/ mlol 3). This mixture is warmed to 35C,
~and NBS (I.T eq, 84 g) is added in a single solid addition. The reaction is
maimistictisdiBEC nnekionitda(pled iAol snNMhs3s olitioniisure is warmed to
35°Ccend SiitBd ietletp 84Q0) indddedah velughedidchdiiitted Thitheddtiaf 5 taliened TS C and
is cospletiain 28! thers. washedtiviih setiennthiosubiaie and walefdmiemavedhe 11 of
toluefblCTINBRIEE0R Vs thEQ G dRNQtAARGHRYAL:E 1080 AoN6eaUACAAREnimide by-
prodSQIVERY SWHENBCEIR I RBRLIMELRIARRLAM: BT 45 2,0 Boronic Acid

5: A 75 L glass reaction vessel was charged with 1.87 kg of aryl bromide 4
(7.6 Mol), which was 10 added as 6.4 kg of a 29.1 wt% solution of 4 in

comi@ligNe: ALissalionyvas.diluteghwith 5.6 L of THE The vessel was
flushed with nitrogen, and tri-isopropylborate (1.35 eq, 2.35 L, 10.3 Mol)

wad ZHENSS THERIXESHE WASEETRH 1S L7 CL THOFPBIGL 67 1af) which was
added 38 G Hilig B e Xaies (g i pivhis ddead Sibisbpluiverastbuts! witibtainaigHF.
The eeseninprerfitshrel ofit sBSE, Phirtyi-mpotedatter €4 Mmplatidhiof thicMoBurhd added.
The atditionatheslebiotiofiotas Templeteoby d 1& mBalyisishekhe:d €astios)wasadded slowly
over WHSTRE ehidh+:35+/g Almgrenrcbed 55 I0tor B, Mikhes Gk SIMpRADeB 1 nThe i
additRAlgevEARAsRAlRIRG HUaNeh.SIRUIthDRRGING/ AR Rl tYEBE (fRykdnched
into MRH12GYELsI0.RE Mbdyrate Alies ﬁeds%r%mﬁé%rcﬂﬂsum REUERHY B ~ 2).
MTB%'('V% %Q@d%ﬂé%}{ﬁggﬁp&fﬁ AHE }%I ) e@wﬁ% ‘t?n%r@%”éﬁ Qé/ 3 nin)
and tﬂéaa%pyga?sh %ng\;rh r ’?hg (I)T OaInac %%er wa E7_Fv 914 s%uﬂor&él? bnil n} %\/I H,50,
solutzon ?gatl ‘5 ers & Tyeﬁrg r%?aiglct:ae Hré gj@ﬁ% ﬁ{er Véé%%}?ﬁ%?{t%&%%d twice
with extraglo S Werés(%1 O AR RbY A Bt Bobibe it 2-
Propapoh € g ‘tﬁféegém&?oﬁ ﬁé@f@mﬂ}‘%&wmé B RedSieking s (P yping 3.0 M
sulphagigrifie dGd RS Ty RRRE SiEERiF e Pt e atsulsipelaTyrs stirred for
1h ancadgnifesidriholsstite d fovaiedrvd theref o radl Trhe diftdrodkenastlow for 1
day. Whshlsdadithlidate pized 6: b) aved driedvander AR HodFdnyk teldgcomhesc a diaryl
mmpufitteredite dtidtwastidldtiechifvelinto ventihdeniaeus v ateB 0Cy felt Bedotiaysids.
decompose a diaryl impurity and to dry the solid. The off-white crystalline
solid was isolated to yield boronic acid 5. 25 Boronic acid 5 is then
converte& it tibiyt thte pereeitebtorthn Dasybpéermtdisie dria Stenmukizleardn
sumnBchehie Bibelohwelnd artadeseribied in detaihimndhebsttpsaguentines.
procedures. Scheme 3 30

Scheme 3
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-8 WO 2007/005572 PCT/US2006/025511 Me KC (HO)2BB\'+ FsC\ |
OH Pd Catal talyst 13 MeO F MeO F DMF, SOC12 F3C OH FsC 6 7 ClI
Step 1: Suzuki Coupling Reaction of Boronie Acid 5 and Aryl Chlor de 13
Y48 A’3 M K2C03 solution is prepared by adding 4.71¥gf 81881025511
K2CO3 to 10.3 L water. Cooling is applied 5 to keep the solution at 20-25
C.THE (12 L), arJ\g I?)orlde lg (2.69 kg), and %zronlc acid 5,4%174kg) are
added to the K2C byall %m« HPLC analzg@ls is used
to confirm the 1. %}Qm%ﬂ 5H.3F] H is degassadiy
sparging with nltrogen gag for: 70 min. Thet@atalyst, 1,1 bis(di-tert-
butylphosphino)ferrocene palladium dichloride (429g) is added as a solid
and is followed by a degassed THE rlnse (1.5 L) The organic Iayer turns
dark brown imif&diet
vigorous stirri
mixture i Is. 2
layer is adﬁeed hepgs 25
The organic laygr is washed with water (19L). The organic layer is treated
with 680 g Darco KB-B at rt for 60 min and filtered through solka-floc with
a 10%THFf Ieptane rlnse ( 15 L) The solvent is SW|tched to heptane (-35

A3 I\bﬂﬁag@hmtmtah \@tﬂﬁ&&by‘hﬂdﬁ@ L?Th@(ﬁ'@lﬂﬂm&@%ﬂﬁﬂ}ym&r%tﬁg is applied
to ke@iaingiEpre BaskerrunsHi noLseesd besiRrme FheslundmrisSIRWNG 5 (2.74kg) are
addecRAlRAtQ M, amdWBeBtR r 11 Pl rifMte ppingh al sl 3Gl d cdnBnAtR 1Lde/ Pho ratio
of 5/ f?eﬁiéeﬁmﬁmh%w&@ a% lepi?oggxg/g]as! 9&579%6' T@l'eoc(Jﬁgsm Ii]%ls(dl—terb
butyl 3 ?e[thoJQ@ gAHE@ﬁﬁ% éﬁ{oq eafzig%sgga@d% e 5 Isoh 13 f (‘Egb df?gassed
THF n%&: ?I ﬁ%é?\hl(; r(]DVIIEQ 0% I‘gg £ If)%ﬁ: gﬁ;[éorpm?mre 15 aged at
s S amiéew‘as%%é’gﬁf ea s -

coole o 4B WESHEPHIEH Tt SBPR bR af%a%léym.s&aﬁi SRyl 3-0L) and water

{25.6 L} and the layers are cut. The organic layer is washed with water (191). The organic layer is
treated with 680 g Darco KB-B at rt for 60 min and filtered through solka-floc with a 10%THF/Heptane
rinse (~15 L). The solvent is switched fo heptane (~35 L) at ~45-50 °C until <0.5v% of THF is left.
More heptane is added to bring the total volume to ~45-50 L.. The solution is seeded with crystals
obtained from earlier runs if no seed bed forms. The shurry is slowly cooled to rt and then to —15 °C.
After aging at —15 °C for 1-2 b, after LC of the supernatant shows that there will be ~2g/1 loss of the
product m the supernatant, the slurry is filtered and the product is washed with cold heptane (~25 L),
providing compound 6.

Step 2: Chlorination of 6 to 7:
To a solution of biaryl compound 6 (3.4 kg) in DMF (17L) which was maintained at 10°C was added

thionyl chloride (940ml), and then the mixture was warmed to room temperature. The mixture was aged
until >99.8% conversion was measured by HPLC., Water (3.4 L) was then added. Seed crystals obtained
from earlier batches (1wi%) were added, and the mixture was aged for 30 min more before slowly adding
5.1 L of additional water over ~1hr. The solid was filtered and washed with first 20 L 1:1 DMF:water
and then 3x 20L water. The solid product 7 was dried at 20°C until <0.1wt% water remained.

Chiral Synthests of (4S,SR)~S~[3,5-Bis(triﬂuoromethyl)phenyl}w4~methyl~1,3—exazoiidin—2;one (11
The oxazolidinone intermediate 11 is made directly from the chiral starting material
CBZ-L-alanine (8) by the 3-step route shown below. The enantiomer of this compound (4R, 58)-5-[3,5-
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until >99.8% conversion was measured by HPLC. Water (3.4 L) was then
added. Seed crystals obtained 25 from earlier batches (Iwt%) were added,
and the mixture was aged for 30 min more before slowly adding 5.1 L of
vadaméhgdiater over -lhr. The solid was filtered and washe84FT#PHIYROSEL
1:1 DMF:water and then 3x 20L water. The solid product 7 was dried at
20C until <0.1wt% water remained. Chiral Synthesis of
bis e RS AR g A R GE e B8R DB s tatog
from CBA-D3@4Rive- oxazolidinone intermediate 11 is made directly from the chiral
starting material CBZ-L-alanine (8) by the 3-step route shown below. The
Sten ENGGHRMES 9f shisscompound (4R,5S)-5-[3,5 -9 WO 2007/005572
PCT/US2006/025511
bis(trifluoromethyl)phenyl]-4-methyl-I,3-oxazolidin-2-one can be made by
an analogews route startin *WB"ﬁ‘ﬂ@B’:Z’@ﬁlamne Step 1: Gonversion of 8
t09: 50 @ 1. HRRT,H20  EBCHERECBZ DIPEAD HZE
01~ NBICBZ W HO 2. HCIBAG:3. Heptane Crystalhzation 9} solid 8
CBZ-L-Alaning (6.5 kg, 28 Bhmulx #HE&SFhydrate (4.8 kg, 34.8 mol),
Weinreb amine- HCI salt (3.4 kg, 36.2 mol) and THE (32 ?_) are charged to
a clean fla$k under nitrogen. The mixture is 10 cooled to 0-10C and then
DIPEA (12.4L) is slowly added at a temperature less than 25C. EDC-HCI

(7Kg, 36@@9%@%@@@%%8@% %65@0%&?4185]&559 M@ﬁ%}{e& amine-

ko1 G55 Vgi%%“é?‘é& 4ik 2l

(E%Vh k: ﬁa)&ure thefzsegla as (P Cf {Hgb%n 'ﬁ'xe maxture is
°°°le§éf>8r£& aﬁ%@f‘&r&%ﬁééﬁéﬁLPslm%‘ﬁ’éoﬁ@ﬂ?éémﬁ%PmB%a%ﬁc% EDC-HCI
(TK syt 894) NERNCOS{ SR GRUTIEN ~FBAMINGIhT Hegrigagid dayeids $hefi-25°C.
The :SOACERIALdJIRARS Uaﬂ!\f amde 1§ about2iHlsat&Q Godipe TIRANSOIBONISs added
and &99499554%! I010P DGR A WAL 3L OB EHP CHPIRH Bhtec witn 534
NaH %p{a%}; }I g:ﬁp sIowI The Iugry IS flltered Watshe with ;

Sptare (16LY; ﬁsrﬁf&g% REDHT thefitar Bt Brotlserrevom to
aboutolsairetd wlthTﬁgg!Wo@@méa%m@adb%ﬁwm PR @rpgraesp Plowing the product to
crystaQonvksionegh- D10 k@) added slowly. The shnry is filtered, washed with heptane (18L), and
dried at room temperature on the filter pot. Product is obtained with >99.9%ee measured by chiral
HPLC,

Step 2: Conversion of 9 to 10

O
D F3C Br
iPrMgCl FaC NHCBZ,
N NHCBZ 4 e
N
I CF3
g CFy

The Weinreb amide § from the previous step (ékg, 22.5 moi) and 3,5~
bis(trifluoromethyljbromobenzene (4.85L, 28.1 mol) are dissolved in anhydrous THF (24L). The

solution is purged with nitrogen to remove oxygen. The water content should be <500ppm at this point.

Atmospheric distillation can be carried out to azeotropically remove water if necessary. The solution is
cooled fo ~10°C and iso-PrMgCl in THF (56.4 mol) is slowly added (2 hours) to the reaction via addition
funnel, maintaining a reaction temperature <-5°C. The solution is allowed to warm to 20°C and aged

overnight at 20° C, umtil the amide is <0.5 LCAP. The reaction is then cooled o -10°C under nitrogen

-10 -
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i-PrMgCl | F3C NHCBZ N + O'~ ~ O /NHCBZ F3CM~(~ |1 Br CF3 CF3 10
The Weinreb amide 9 from the previous step (6kg, 22.5 mol) and 3,5-
bis(trifluoromethyl)bromobenzene (4.85L, 28.1 mol) are dissolved in
WARYHFOSTTHE (24L). The 25 solution is purged with nitrogefiHtEYeAe@9es11
oxygen. The water content should be <500ppm at this point. Atmospheric
distillation can be carried out to azeotropically remaove water if necessary.
end g Al 1 TS TR i i) AP PRIGETHTMER B O oy i
addehendelr (Zoherin 8)ithis reiinseibionviaptic diffonvhaming fBindahinds alleastionettle
for 3temperatiee the M d e splimian shabewsd kg warvnined 0/t aatdagad (121).
overnight at 20' C, until the amide is <0.5 LCAP. The reaction is then

cooled tqQ-10C under nitrogen - O 2007/ 5572 .
PCT/US%SE)@ P nd e ansﬁ/“%“z%v‘v’l%q‘ove‘r“?’ﬁw o BR Hesnte 2
distilletiop Yigsh prg w@ﬁm%ﬁ@etﬁ@miNwecizr(rrazn%(xmébrwm%ﬁﬁ%%e a
minimuixtepie: isi aghtate ditersbiution. i#fter anmtrophg it R426G, ilisnalodvakkico a
mini RIS B350 « 279 TRE DINGIANRISRLE 188NR B LNSIREIRRICHRYS Kep.
washed with water twice (12L). 5 The organic layer is vacuum transferred
throuh al- mrcron in- Irne PTFE frlter |nto a distillation flask and is then
fonold ig.ghizalQ ¥erral temperature <40C) to a
minimum agitated volume. The solution is then azeotropically dried with
toluene and taken to a minimum agitated volum a in. The solution
contarnrng ketone 10 ig, usedcdrrectly in the next s . J&Step 3:

AI(OiPr)3, IPA o@; ~ cF39PF1 CF3F3T 10 11 @
kg) is heated at 5QC. with 0.3 eq of AlI(O-i-Pr)3 (790 e?
18 L of toluene for 18.5,pours. The solution is cool #'to ambient

temperature, and solid KOH pellets 11

The ketone 10 (6 kg) is heated at 50°C with 0.3 eq of AKO-1-Pr)3 (790g) in 12L TPA and
18 L of toluene for 15.5 hours. The solution is cooled to ambient temperature, and solid KOH pellets
(1.35 kg) are added slowly with vigorous stirring, while keeping the temperature at < 25 “C. After about
2 hours, when HPLC shows > 99.5% cyclization, 33L of 1N HC1 solution is added to quench the
reaction, which is kept at <25 *C. If a rag layer of solids forms, it should be filtered off. The rag layer is
racemic oxazolidinone, and removal increases the enantiomeric excess. The organic layer is then washed
first with 36L of 0.5N HCI, then with 6L IPA combined with 45L water, and finally with 6L IPA
combined with 36L water. The orpanic layer is transferred via an inline filter, The solvent is switched to
heptane (target volume is ~42L}) at ~40 °C until <2 v% toluene is left. Aging at rt for 2 h gives the solid
product 11.

Allcylation of Oxazolidinone 11 with 7

Oxazolidinone 11 is alkylated with 7 to yield the desired product, (4S,5R)-5-{3,5-

bis(trifluoromethyl)phenylj-3-{[4’-fluoro-5’-isopropyl-2’-methoxy-4-(triflnoromethyl)biphenyl-2-
yiimethyl}-4-methyl-1,3-oxazolidin-2-one (12):

-1% -
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(1.35 kg) are added slowly with vigorous stirring, while keeping the
temperature at < 25 C. After about 2 hours, when HPLC shows > 99.5%
cyclization, 33L of IN HC1 solution is added to quench the reaction, Whl(ih
VORPT/ERSZTD5 C. If a rag layer of solids forms, it should be fiaYEg2ef§/0TFa1
rag layer is racemic oxazolidinone, and removal increases the
enantiomeric excess. The organic layer is then washed 20 first with 36LFof
O. §J\I HCI, then with 6L IPA combined with 45L water, and fma'Ylff
d comblned with 36liefater. Fhe or&gplg lawsL is transferre

til <2 v% tqu is left. Agln'"g‘e%f‘?'?? fi?fsﬁ“i‘F 'Rﬂes the SOt A
II. 25\AIRyTefron offéxazolidi
withC/ to yield the desired &oduct (4S,5R)-5-[3,5- O CFs
blsgtrlfluoromethyl)phenyl] 37{ '

[4- Ihoro-S'-isopropyI-2'-methoxy-4-(trif|uoromethyl)blphenyI-Z-
yllmethyl}-4-methyl-l,3-oxazolidin-2-one (12): -11 WO 2007/005572 12
PCT/US20061025hdAndiie@#s SR 3 M@ kM brNaMpR A4 hgptage

oxazdHBIAZAHOIWRRE VN IEHS FRGQRIGOEES 138G 13208 %601cd to -15°

c. 2.6hirshintasediate 1 05eq) was then added over 1.5 hr, foHowed by addmoa of the bla 1yl

chlor®F: é@c 1[%&5'%@@%9&%@%&}9@@@%%@ eth £ al ”]ege c nversmn

took ;(I]agg :flﬂl::gl - N\’ﬁ%f@ \%Qs a '\5 I C%?é\c/b E%) é’ﬁt%{ﬁ s 34{7§f water,
eepifcliy e?gﬂ?o Be S na »er Wg e O laver
was Was Sl Wa“é1 dltb +1\f s dpliraiedie B’Vﬁr]rff fEReh e rAsIigic layer
s o érw&]“fgmﬂﬁﬁ o g a&&gafféhwébtwrw th excess
oxazoligipams AT tdRe silifa wa varhwhrdth SReBi ke Perctohinbboreasin
solutiquyverh digBietiorsmgliviAT ey R weraduimd Wetiongenithtayensiuas slowly
into a\RRFEhesattndcelvith doalioig: 10 DI¥Fh Bl oolvedtidy bue dvthinaditially from
earlienfasheso Thesong anigitay ethavhsrassayed doslydeld-20vd wagither, fitterader cake
was vibsied ght2cdikgepfasdigal get tReremay eidhie excess 80 aligdinrastRuet 12,

<0.5%. The silica was washed with 5% IPAC/Heptane. The combined

organic solutions weregistiled:i&semaredR 1{9151% The warm

heptane seiufien wes eI ans UL P RINNRA & 829 ORGPt ine
hepta%ﬁ%mn@&%g\ﬁl{?aﬁgg gﬂdT gl?er tgltlglgvg\{a%ggteos Vie mg glgl al%yy drous non-
solvated crystalline product. Heptane de- solvates at room temperature under a flow of nitrogen or air, or
under vacuum. The crystalline product melts at about 69 °C (Fig.2). The crystalline non-solvate form of
compound 12 is non-hygroscopic and does not convert to a hydrate in humid or dry air. The crystalline
non-solvate form of compound 12 does not convert to other crystalline forms on standing at room

temperature, but slowly converts to the amorphous form on standing for long periods of time, and
converts more rapidly to the amorphous form at elevated temperatures. The amorphous form of
compound 12 can also be obtzined from the crystalline form by milling, and from a solution in an organic

solvent by spray drying or by precipitation, using water as an antisolvent.

The erystalline product 12 obtained by the process above may be used to make
pharmaceutical formulations. Because compound 12 is very poorly soluble in water, it is generally
beneficial to formulate compound 12 in a form that will improve its bioavailability. The crystalline
product 12 can be used to make pharmaceutical formulations in which the active ingredient is changed to
another form, as for example a solution, as an amorphous dispersion in a polymer, or as part of a
preconcentrate that yields a microemulsion after the preconcentrate is swallowed or mixed with water.
The crystalline non-solvate form of compound 12 is a usefu] intermediate for making these formulations

12
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earlier batches of the same reaction. The slurry was then cooled to -20C

and filtered. The filter cake was washed with cold heptane and was then

dried, yielding 4.4 kg (88%) of the desired product 12. 15 Polymorphic

WOrs/e3C@mpound 12 The filter cake that is isolated abovRCBKRRedieRIS11

from heptane is initially a crystalline heptane solvate. During filtration and

ryin ee ates, yielding an anhydrous non- solvated

e R e b RGOSR AT s
mo efﬁ‘ PRFEYES 6’?1%’” ’g}rﬁﬁ’?fﬁ@e‘ih@%’iﬁfﬁﬁh&lﬂ@" Q8 product melts at

about 69 C (Fig.2). The crystalline non-solvate form of compound 12 is

non-hygrseowiestier] idoedatiorscbitvenpsackyararal it mamnidoar deyhaierystalline
non-sPhetciystafliverpeomt 48 linat éefeniablo fwomp Oiltrct@ dog s et tinn veststdvate form of
compotiné it Zripsta listel tarrhs qumsitaddingaistad phytemparabiae st s vy powder
diffr:e0RVERPLY, e aener phaus tormansanddiog faplong RepREs SldiNa Bt car
magnERONGHSIRRLRERRIY, o theamarBhus ety akalaNale s amp E%Bﬁsﬁag
(CPI\M'S% %ﬁ%ﬂﬁ@f%ﬁn@@ﬁ&mﬂ%ﬁ@dﬁﬁd %&%ﬁ%&e@gpﬁlﬂ? %Hs e%troscopy,

and I&Wﬁ@ﬂégﬁo 9(5{39 blyh%ingl‘tlgﬂ %m?liﬁtwns u%lggml nngn A am m}gnse about
o Gga @g} |p|ta§[| usin iNa % n ant

5%t \%{ ﬁ) :8 noihe va(‘c)ec g.rélg com ound a 58 a?gthe amount

Ofconﬁﬁéﬁn armaggﬂ‘ﬁ HEC g HPS ﬁto‘i.?ﬁ’('él’risﬁ ?§WB&8WY

compg it R d&Rebars éoaéﬂria’raﬁgﬁhéﬁ Berettrirt Al srpsmmeers 14
Pharmaggs At AR FoU SEPTI6 SURRCHSHI ] TR eRpSRRe hRS e EhRrcHR % by
weight ef jseens ingeoprieitiatenné spionynd AZoRbaimyshidhaitfevatitions that comprise
compinygfidisny psobrEsigbdutd 0¥riowrenttith; Bsweighediihpleratabhetion;sabaaform of
compamndilBhdbsatispersichrinuapolnecpapés gatbafnd iprecpoeenisatddietss o
aboutyiedelsha mrighoentul sipn-diite nthevac aneanteaipissivall eygehQe Mt hrmulations
that cotiifriveateipoddie: shigialingBoise ate formaiglcempayidile A dsait korm of

comptit@rmedialg for J&ﬁi%ﬁlamﬁquﬂﬁ'ﬂﬂﬁu&%ﬂ@@&%ﬁ%ﬁé@%m crystalline

non-shibald W92 006/025511 because it is readily purified and handled, is
non-hygroscopic, and is stable at room temperature for moderate periods
of time V\ﬂ}tlh respec %n ng,to, the ama ghous Ctior{n Pha&mr?c?:tlc%m i12

form atIOI’lS that c rlse at Coaqfﬂse Bom rise ?ﬁe CI'?S alll
in the crysta 1}1:3 nton FEV%&?‘T‘:& it a ete t¥§e mg)%%%e@ﬂéelém%{?ﬁ?%@nd%ﬁwtbpe non-

""Y“ﬂ&?g)&afilfﬁf ORISR IR B TSRPBEATTL IS SoifiRdr Beuantinea

morgliHh SR T PHySRERr R thEdS eI ay Hdteer rimderet frpD),
polyvEiRpseitin ticrImeLI S B ssipsTarhlicaliesifoelmghs spihah g EPN A D)2
formpafiste smpriai A Slverpeserhbhive dpantrost epy reolidustiiencacbonetate. The
crystagbos Spaianddiionemzgicanygiespimogt{ @RMA Rrmutidars feagnaeticasons, such
as beqgsotiangeidpactrosgony selidstatechotitigrdransionmnefiatedors, or is not
compRjpegtiescepyoriidand BammamsPEsiasnpynRharmaseytealormuWatianSorm on
stanaliPloEQRPEISE CHERPO UNGhiE2 IMAVIGIRRKGS: AROKR AR SRWHIA% hpound
12, ma/gaied.the srviakling RansaivaleJapm:ef LPMBRURARIRHESA MAldAEn in 2
measﬁﬁgg%unt, which may represent at least 0.1% of the total amount of Compound 12 in the
formulation; or may represent at least 0.5% of the total amount of Compound 12 in the formulation; or
may represent at least 1% of the total amount of Compound 12 in the formulation; or may represent at
least 5% of the total amount of Compound 12 in the formulation; or may represent at least 10% of the
total amount of Compound 12 in the formulation; or may represent at least 25% of the total amount of
Compound 12 in the formulation; or may represent at least 50% of the total amount of Compound 12 in
the formulation.

The crystalline product is characterized below.
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of compound 12 in the formulation). Pharmaceutical formulations that
comprise compound 12 may comprise about 10% to about 100% by
weight of the crystalline non-solvate form of compound 12.
Whanitvawstitical formulations that comprise compound 12 mayraosnsreess1t
about 25% to about 100% by 15 weight of the crystalline non-solvate form
of compound 12. Pharmaceutical formulations that comprise compound
12 may comprise about 50% to about 100% by weight of the crystalline
non-solvate form of compob#g: seeQ¥fical formulations that
compriseXeempotsisddiifariiopn @M@rasevaéémpﬁ% tharaterise 10094 oy structures,
crystalBighy «ofl thvdymorshatin®he Shrsobeatde fdiffracf @opaipous o bRnerated on 2 Philips
Analffhar@eedicakfosnmiations Shaine entprise Eorepaasc12 Py cantisenic Cu
LEF abautube @2 hyweiight:of theaciysialingsron-solvate form of 20 compound
12, so thay theralid Componnd daidbe taumuylatonis SLRSRNIBM ine forms of
comfASEAY - SOrIAAG oN-FAY Al J&E@M@@ﬂ%ﬁ%ﬂﬁ%&{ﬁ@L{'@L%}%gmm
reson%%g]gﬁ?ﬁ(f fectpao Lg?)?dl {Q ni'? E\]i%{ soé’ntPa areo il-al lé" ih e ! é[;(e 400WH
S n el a Ci ?) [ reso%mggngg 1‘V¥) e%he & Orrplé é&/ﬂ{ ectra utilize
5&% 5BE Hon- I SR gystat &8 formulEtion P

ine as xamp ormu
PR SR SRR TN B R AR st olariaton
The RBlsy SRS SRBF EldrbBnanLS IAt2) Wialr settie pellsirerviig, oyt dty ot
seconSiyAiHyoyPrEmINEGHA? B2 pornlisgisyRromsriorePebpolteicbraadafdpmical shifts
are resiisl ecEH IS ecpo ane ihaerzhoay! BFIICA Slycore 8l Tiobritations a secondary
referemprising Compound 12 in solution, such as a microemulsion

preconceheatdidEhe erysialinaBoppouind A2 otaynbé qaresaniiDsmalown

NMRagmathisity H\seformuBiovsdeviampy e asensisudt B0ashesausethe
protlyStRine GempaansisinlLompleishnehanasddenk RRPHANS RN 1R Mion,
total @fd@ﬁ@%uﬁ%@@%lyd@m\fﬁ%c F‘ﬂ@&@#ﬁﬁl&?ﬁmﬁg%ﬂﬂé :QE‘%QM 10.0kHz, and a
total SPIYAILE.IQ EFlaec&Eé’&Eﬂ'%ﬁ sz%gygfg HQL? E‘E g@eg&c@tqﬁpgﬁg %rE%&;’%E%ﬁ@%zqs applied
to Thg &)régtgaOf tr’f@% Eli] 1§ugrl?o g‘:lr n?%%%l_‘jct Icl:ah t‘%rmeufg‘%?tgg gﬂ %’;[ CMéosca € usm%

carh (Té;l %ﬁmo @ﬁ zgrmac§utlca}secon ayy gtfo may comprise compotn
eformin & measurable amount, which ma
represent gf@é&f*ﬁ‘i )‘06‘1"%%9%3]?55‘5?%‘{?&’%?%% e U

SYSIeTB AR S PRy PR S &t |W%%Ffﬁ@ltaﬁawm&msaﬁcqm pulse
ProgBn s HHAPLES ¥ BRI A kHBe ina\pFaBteseemaelissted with mrycle delay of
5 secpidit dnvetist OreDinpoiasd o 2nininee Bpratdtiskeromhaly ephewdanipg of 100 Hz is
appligsetiBoerertnine idtat Biio nrfoirGbribeonise dfinahesforteitation; or may
poly(tepréventibtiteadT iR hthe dotaldmowitofrompound:E2a-mithed a chemical
shift kefrriZlation; or may represent at least 25% of the total amount of
Compourmielsdliag-dae fammdatonyerpray.repasantatideast BOYeobirescows
NviHQiBl-anaunt shi-ompaing k2dmis thesformulatione Theromy stalifgutitize proton/
ﬂu01'9!!%9%ﬁuﬁhﬂ%@fﬁfﬁcQﬁg?y\épln%%%%ggﬂgc;ééﬁ%de Cross polanzanon and
el G20 069 RR 1 InG %ﬁ%ﬁ&%@ ganNehads %a@%&?é’i’%é HACOMectea
with §%g§§é @J}%y"éﬁdse J%onsci?d}gchne TOa %%%deomﬁ llel(z:lijs aa'll; c;[ 5 gpectrum before FT is

performed. Chemical shifts are reported using poly{tetrafluoroethylene) (Teflon®) as an external
secondary reference, which is assigned a chemical shift of 122 ppm.

DSC data are also acquired using TA Instruments DSC 2910 or equivalent
instrumentation. A sample with a weight between 2 and 6 mg is weighed into an open pan. This pan is
then crimped and placed in the sample position in the calorimeter cell. An empty pan is placed in the
reference position. The calorimeter cell is closed and a flow of nitrogen is passed through the cell. The
heating program is set to heat the sample at a heating rate of 10 °C /min to a temperature of
approximately 100 °C.  'When the run is completed, the data are analyzed using the DSC analysis
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crystallinity, and polymorphism. The X-ray powder diffraction patterns are
generated on a Philips 5 Analytical X'Pert PRO X-ray Diffraction System
with PW3040/60 console. A PW3373/00 ceramic Cu LEF X-ray tube

WCAHA 3dation is used as the source. In addition to X-ray p&{He#re/025511
diffraction patterns as described above crystalline forms of compounds

program Hgtshgtelggo%rgcﬁg%n% 1 eszr?rlillc'js 131'}9 te rl??wo%r? bane me or|n 9
b
&

pomts t% ea ?‘rgn f[ Qtence eCtra tl‘j’ R?IQ Car ) Q:\ € he data
are obtained on a Bru %:b N ySEN E@ﬁa ane

mpmﬁ%‘ﬁ%@ P ﬁ%ﬂﬁ%@&%ﬁ%@ﬁﬁ@ﬁ? ¥The carbon 13 NMR

spectra dtiPZESeSRABHAYABBH- 15 CHBRAMOI A BRI PFASEI ARy e Spiasigen an
additigneh spdriere s Mpntirddnche S potarestiortanTitelsainpiéylpierdpat et of he
amorphioerichaaoteicot 102 abcdPS (PR Esteddtithafoejeleldetdye ohdtherm is not
due teeebingsf A limpubitp adedihgofdthidaidsl appliediltt:-thbspe st thiohdefgratt-iistead of
a single peeiohmenk @hemical shifisrargcreposedran tlewsMSeeaiRWMEING thRrated into
reverSBINQRAMBARALRIGIIAG ] TRQR.R RMilicS A SREGRHRMARILCICINRIES in the
reversible M‘ﬂoﬁ@ﬁ%@@gggﬁhﬂg’é N Mgb§&%ﬁg%@r§) al Mté‘f [ﬂ%qqga@ Hykgfthc sample.

DSX SOOHM@dNM@ &)@%ﬁh&% 9@%{9&%&%@%5 %ocﬁm 02 Qs me of
Sampi-g e Q% go ano en Szp ecltﬁa o “Z 8 rown%@ Ia QE 3 0'%“%%1"?0% in the
calonmaatgbceﬂngne i?g 24 SVF\,/&'FQ g I?ﬁ}% g:én eg)ose Cro ﬁrll%g ocei gc ng anda
ﬂﬂ“’;’ AR Egha“rtf‘aCﬁlb8‘16%5?‘6‘?%%%8&%%“&?&%Fﬂéecﬁﬂap%ﬁ&haé’eﬂ“mg rate
of 3 (R AP Ot e gR e AN RS ARbmRd BRAFF PR R i d Crd i dinal
fempf"s"ﬁ*@{ﬁﬂa rRBETSEF IS pelbrifadn adasierenisdarie Aporemdrrehasing the
DSC mpteis paterssingheestenrisdnproafbeo motngroidmbermanobe popirhetdlog curve is
mtegrgteddatiens efelienterfhiars ohivs thee Hledrime 4@ MNMR thpeotparanes range over
whiclolbtainéthomds Brstkerd DEX HBOMEBRIMER tigysteentetsiaguarB ekl redpature and
enthaBRANMRS grebeoMbebhidize spertratiilizeragimplepulseopeabepulse 2hs
transiREOOIRMk T RESRAMPIAS RS R kD, ChldpZind nchaetatal 0428 86ANS AN heat
capachiQllgeigd with a recycle delay of 5 seconds. A vespel endcap is utilized to

minimize fluorine background. A line broadening of 100 Hz is applied to

the spectrum before FT is pegformed, Ghemical shifts are reported using

poly(tetr ethylene) (T, onr S —e‘>“<fe“rnal secqndar erence
ICh IS%HOth é./ 1)?%&' 8% ctlon p%mﬂh%géor%st%ﬁlfle non-solvate

oMt O e s raﬂgr%xga 2B 6%{5%%& R ErRRP RS Ssone o &
SP2CIGR AR St R P8 BRoREF bR BMAS ploBE™ rHE fisoHHEg2ed by
the d-pprag il A B utifiZe? P Stdh I iOISe iy e EaLinsmaT ot foag its-ansp farther
charagigiigathiy WrH-tsrdptelamplittdb erdés puigsization, and TPPM

decoupling at 62.5kHz. The samples are spun at 15.0 kHz, and a total of

256 scari3@rkicolestddWithacreticledeliyof@-sdcandsmofinenpound 12. The
endotheoad@hingenf0lite imappheditath ef $peetrinn Fedora &dhd o3 pasfaemed.
crystalhemicapishifisasaregasted using poly(tetrafluoroethylene) (Teflon(&) as

an external secondary reference, which is assigned a chemical shift of

-122 PPNBG. 3 shows a typical solid-state carbon-13 CPMAS NMR spectrum of the crystalline
non-solvate form of compound 12. The crystalline non-solvate form exhibits characteristic signals with
chemical shift values of 123.4, 55.8, and 23.1 p.p.m. Fuorther characteristic of the crystalline non-solvate
form are the signals with chemical shift values of 124.5, 155.3, and 137.7 p.p.m. The crystalline non-
solvate form is even further characterized by signals with chemical shift values of 24.8, 13.1, and 132.3
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DSC data are also acquired using TA Instruments DSC 2910 or equivalent
instrumentation. A sample with a weight between 2 and 6 mg is weighed
into an open pan. This pan is then crimped and placed in the sample

PO H5He calorimeter cell. An empty pan is placed in tHEA6'Fateramia!

position. The calorimeter cell is closed and a flow of nitrogen is passed

through the-cell, The heating.progr uo;'fﬁw% eat
S o TRy { %ﬁ%’mn‘m
S LI %\gaﬁ@%g e T v
cheniigahs 516*6’7}6‘?5%763 bcﬁ?/%é%bﬁé %B%&l r‘E}aF e SV aEATTE StArer
charapigezadi Higehaath ehamice | st rakisa Hehleem Bademi- lbidR dture

points that are above and below the temperature range over which the

endotheriiGs oiswsenlpiTi & dataowepotidd i théconsthtemgpeiatureitane solvate
formp&ak tqrapeseitute fandeghithia hyrBiedsicstitanetspihedts dafmsoaliapmpeyntngs of
4.79,2%mayd herpiegabii Tomeysampiramtmbenan Bradditienakensathermyist-
spaciaPSeIYed, iNnhDHG slyvesdhatcanshesuete.enihalpicrelaatipn.ahdhe
charRIBURNQUSHRASE Bresent medulaied RRGHMDSC) is used to confirm

that the extra endotherm is not due to meltlng of an |mpur|ty MDSC uses

? SIhUSOI%ltﬁi ¥ H;(\)v%llélil texgagso?glgt%tén t | gl.rA tﬁ) oaf ﬁl stalhne
hept r(]aeso va ?1‘1‘)’90? R %3 ’H—]e < r me n?‘ane 80 vat S 3 % i ractF tic
oW SOTRPIRTO 5 evisr A an Honreversi bdﬁe FECPRE

signaliyd &%"g?ﬂ?fr i rinatetisl 1 h@%aeﬁuwﬁa e o rystaline
hep%a?lﬂw‘amée&ge &%nﬁﬁ@@ HRcEis S8 v Ica aeX b a darde HF R Heat e
crystelbipabeir thEdafpds oo udtsrackededrbosimmyralTaanise s yedues of
52.3.%3.@bt Betveen 2 and 6 mg of sample is weighed into an open

pan. This pan is then crimped and placed in the sample position in the

calorimetBiGc&lkhduws e mppityl palilisqptatiedie th CPfafoNpm pasiion oflthecrystalline
heptalarivae et ell dsnglosad anthacHowi b nisege sispansad:diravghthecalt
signald Gt QRdIRBaPERI R 361 .10-BEALINE. SAMDIGATRRARINGI BlBIR Qe form is
frthiiRwiB-aeAulationResiedioh SAsegands and snagulation ampltyde of f

| C. The final temperature is chosen to be 100 C. When a run has been

Completeﬁértesgawt%aatﬁ 6%1@% A USIn&)nhﬁ [I}]%J!X(S FO%I’O EI:r;lIE’lOIphOuS
fonn tem so Yyare. The melting e herm in t e lota

1t characte signais wi c emzcal S %ivahies of
etween a e N mpera ure poi I'I]}S %h are above and P)

43,0 g%e a“%er SRR TS A P& PRTSERERIFIS A S SRl gafy cherica
Shifl yaRisi et tbRTBratlif SRR gt e shegstrrigps by signals
with Wﬁ%’ﬁa};\%ﬁb@@%}ft@ Badelineidftheréversible heat flow curve is

observed due to a glass transition, the data reported are the onset

temperattile, hilgpointiernseliditine, Gdset feipésatireRame tremipf the amorphous
formodpauityechih ge-Gharpteterfzatiorhbista @bridieistichipwisnaliypioatX shéfy value of
-63.3poprdler diffraction pattern of the crystalline non-solvate form. The

crystalline non-solvate form exhibits characteristic diffraction peaks

corresporaingotR Siypical MDSC curve of the amorphous form of compound 12. The heat
capacity change observed in the reversible heat flow curve with 2 midpoint temperature of 47.96 °C
corresponds to the glass transition of amorphous compound 12.

Utility
The compounds and crystalline polymorphs made by the process disclosed herein are
inhibitors of CETP and have utility in increasing the amount of HDL-cholesterol and reducing the
amount of LDL-cholesterol in a patient, preferably a human patient. Increases of HDL and reductions of
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spacings of 4.66, 4.59, and 4.36 angstroms. The crystalline non-solvate
form is further characterized by the d-spacings of 11.89, 4.02, and 3.76
angstroms. The crystalline non-solvate form is even further characterized

By A %S5 cings of 12.95, 7.41, and 6.51 angstroms. 30 FRETA/3446/025511
typical DSC curve of the crystalline non-solvate form of compound 12. The
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tab‘%rr%%féﬂfﬁ%% SRR ERe SRR Shite vERAsationa A B2 I HBifiad B 72T be
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In wilfe selb el ehemicel stiflvilodeyobRdu8nd3.1, and 132.3 40 p.p.m. -15

WO 20074005574 BB006/0255salFiCnoh-shomscadypisahsalidosiatEes »
dosefifiGring 109ng; BOVAS 1NMIE, spestrapunidhedcrysialbng BooraQivate: farm Of ad a
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formSiMsilline non-solvate form is further characterized by signals Wlt
chemical shift values of -115.2, -116.9, and -118.3 p.p.m. 5 FIG. 5 shows
a typical X-ray powder diffraction pattern of the crystalline heptane solvate
form. The heptane solvate form exhibits characteristic diffraction peaks
corresponding to d-spacings of 4.79, 4.62, and 4.43 angstroms. The
crystalline heptane solvate form is further characterized by d- spacings of
4.20, 4.05 and 3.84 angstroms. The crystalline heptane solvate form is
even further 10 characterized by d-spacings of 13.12, 11.99, and 5.52
angstroms, FIG. 6 shows a typical solid-state carbon-13 CPMAS NMR
spectrum of the crystalline heptane solvate form of compound 12. The
crystalline heptane solvate form exhibits characteristic signals with
chemical shift values of 123.6, 55.9, and 77.1 p.p.m. Further characteristic
of the crystalline 15 heptane solvate form are the signals with chemical
shift values of 24.6, 13.6, and 126.8 p.p.m. The crystalline heptane
solvate form is even further characterized by signals with chemical shift
values of 52.3, 130.5, and 23.2 p.p.m. FIG. 7 shows a typical solid-state
fluorine-19 CPMAS NMR spectrum of the crystalline 20 heptane solvate
form of compound 12. The crystalline heptane solvate form exhibits
characteristic

3:r
n_.
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signals with chemical shift value of -61.8, -62.9, and -65.2 p.p.m. The
crystalline heptane solvate form is further characterized by signals with
chemical shift values of -114.8, -117.9, and -116.7 p.p.m. FIG. 8 shows a
typical solid-state carbon-13 CPMAS NMR spectrum of the amorphous
25 form of compound 12. The amorphous form exhibits characteristic

WHATsIgAala wvitDdisemical shift values of 54.3, 123.5, and 155.1 p.p.m. Further
characteristic of the amorphous form are the signals with chemical shift
values of 22.3, 76.6, and 138.1 p.p.m. The amorphous form is even
further chabJERSASER Y BhesEisg whbtrepamiced Shiftizaldes of 159.8, 12.3,
and 98.9 p.p.m. 30 FIG. 9 shows a typical solid-state fluorine-19 CPMAS
NMR spectrum of the amorphous w4 empound 12. The amorphous
form exhibits a characteristic signﬁmicm shift value of -63.3
p.p.m. FIG. 10 is a typical MDSC curive of the amorphous form of
compound 12. The heat 35 c’aﬁacgy change observed in the reversible
heat flow curve with a midpoint tempeératdfe of 47.96 C corresponds to
the glass transition of amorphous compaund 12. Utili The compounds
and crystalline polymorphs made by theypr disclosed herein are 40
inhibitors of CETP and have utility in jagreasing the amount of
lIDL-cholesterol and reducing the amount 8% LDL-cholesterol in a patient,
preferably a human patient. Increases of ADL and reductions of -16 WO

compr2Qi0 tl0aR A RET Mpa iR PZ2pPe dmbRin@®e known to a practitioner in the
field of medicine to be advantageous in reducing atherosclerosis and
associated diseases. The compounds synthesized by the process herein
have very low solubility in aqueous environments, and are likely to be
made into formulations that improve oral bioavailability compared 5 with
formulations that Qgg/tf&)nventionally made using\@@i\d/;@/i\te ingredients
and excipients to mage\tﬁblets. Crystalline products Qaﬁiare obtained in
these preparations are keadily purifietl, and maMﬁhﬁed by
dissolving them in oils e{nd Gsyrfactants oF MiSpefsing them as
non-crystalline dispegsjons in water soluble polymer$, such as
poly(vinylpyrrolidinones). An exemplary formulation of the crystalline
non-solvate of Compotmd 12 comprises a 10 dose of 5 mg, 10 mg, 50
mg, 100 mg, or 150 mg dissolved in sufficient oil or a mixture of an oil and
-a surfactant to make 565 mg of solution for use in a gelatin capsule. Such
doses WOHéd bekadmi ist(ar d once or twice a day. Such formulations are

Il

L5 A PP SAGT TG hialt Ot A tedRSst: 15

where C
well known Iiol.‘%hose ors
and Y is selected from the group comsisting of Br, CL and I;

wherein the reaction of 11 and 7 is carried out in a solvent and at a temperature suitable
for the displacement of Y by the -NX- group of the oxazolidinone ring of 11;

and when X is E, the reaction further comprises a base.

=. The process of Claim |, wherein the solvent comprises DMF, and the reaction is
carried out at & temperature less than 30 °C.

3. The process of Claim 2, wherein X is Na;and Y is Bror C1.

4. The compound having formula 12, characterized as being a crystalline non-soivate or
a crysialiine heptane solvate;
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-17 WHAT IS CLAIMED IS: 1. A process for synthesizing a compound of
formula 12: MeO 1IN I1\I\l FloON O CF3 F3C 12 comprising the
reaction of Compound 11 and Compound 7: X O~, N AAeO~~F CF3
F3C- + F3C 7 11 wherein X is sglected fromr_the group consisting of H,
Cs. Na, K. and Li; and Y is selected frfim fie group consisting of Br, Cl,
and 1; wherein the reaction of 11-&rg-75%s-Caxried out in a solvent and at a
temperature suitable for th% di ent of Y by the -NX- group of 'ghe
oxazolidinone ring of 11; and® s H, the reaction further comprises
a base. 2. The process of Claim 1, whergitf
and the reaction is carried out at a t&f perature less than 30 C. 3. The
process of Claim 2, wherein Xis Na; an S r Cl. 4. The compound
having formula 12, characterized as being-2 cryst%llline non-solvate or a
crystalline heptane solvate: 18 F3CMeLrF LQWN 0

5. The compound of Claim 4 having formula 12, characterized as being a
crystailine non-solvate,

6. The compound of Claim 5 having Formula 12, characterized by XRPD
diffraction peaks corresponding to d-spacings of 4.66, 4.59, and 4.36 angstroms.

7. The compound of Claim 5 having Formula 12, characterized by XRPD
diffraction peaks corresponding to d-spacings of 11.89, 4.02, and 3.76 angstroms.

& The compound of Claim 5 having Formula 12, characterized by XRPD
diffraction peaks corresponding to d-spacings of 12.95, 7.41, and 6.51 angstroms,

9, The compound of Claim 5 having Formula 12, characterized by XRPD

diffraction peaks corresponding to d-spacings of 4.66, 4.59, 4.36, 11.89, 4.02, 3.76, 12.95, 741, and 6.51
angstroms.

10. The compound of Claim 5 having Formula 12, characterized by peaks in the
solid-state carbon-13 CPMAS NMR spectrum having chemical shift values of 123 4, 55.8,23.1, 1245,
155.3,137.7, 24.8, 13.1, and 132.3 ppm.

11 The compound of Claim 5 having Formula 12, characterized by peaks in the
solid-state fluorine-19 CPMAS NMR spectrum having chemicat shift vatues of -62.1, -63.9, -66.0,
-115.2, -116.9, and -118.3 ppm.

12. The compound of Claim 5 having Formula 12, characterized by a DSC curve
having an endotherm with an extrapolated onset temperature of 69.62 °C.

13. The compound of Claim 4 having formula 12, characterized as being a
crystalline heptane solvate.
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CF3 F3C 12 5. The compound of Claim 4 having formula 12,
characterized as being a crystalline non-solvate. 6. The compound of
Claim 5 having Formula 12, characterized by XRPD diffraction peaks
corresponding {9 d-spacin f4 66 4 59, and 4.36 angstroms. 7. The
compou % IRSRIEN 153 DavipgdiomrliAd Pyragreppsd by XRPD
diﬁa@mam@mqy@a@dwe@pma@fdAswa:ﬂ@s:mﬁ 1uBamds@dnand 3.76
angstroms. 8. The compound of Claim 5 having Formula 12, characterized
by XRPD. diffraction eaks carres ((;Lng to d- spacr s 0f 12.95, 7.41,
and 6. 5? angstar%ms %p e co(rErfalouﬁ ¥1&¥aFﬁV§“IlFa §h§6f‘rtﬁﬁf§tdll’2 XRPD
diffracgiqa meeksrePEESHYIERID dcmﬁamﬁ peakst E6rrod potdingstomsspacings of
4.66, 4.59, 4.36, 11.89, 4.02, 3.76, 12.95, 7.41, and 6.51 angstroms 10.

The co und-of ula 12 chara riz:
dise the solid-state gr%é%rk PP gﬁ\ﬁﬁ?@“‘r\r{rﬂ agmg rum’ e%/t?hg BiREl %5%%#}@]3
diffraction Reasy cpyrgsnonshing tod-tpaghpspl 1582 3,1 187.7094.8 @gﬁrqawd 132.3
ppm. 11. The compound of Claim 5 having Formula 12, characterized by

peaks inithe sakid:- §$ﬂ¥§oﬂH8’HﬁéI§1§a ¢P M@@g‘\g’vhrﬁﬁﬁ’ﬁ” 1y V‘zl%éa%XRPD

difte chemrcal shift values of -6 B a_raf -
HrachSh PSS SRS BEMBURE 6?%15%"@ Walfing Botrild 28, $Haraderizéd ty 4. and
5.32 apS®wearve having an endotherm with an extrapolated onset temperature
of 69.62 C. 13. The compound of Claim 4 having formula 12,

characteyized Yt L{Pn? tane ova a4m
lid-Fompaur Ur{(l&:lz f aﬁhg%g}gpggl\%gn%él)rgng 50 Eharaclfearrlz}e %ﬁ g5t by peaks in the
woic-s A

Ston. pea S correspoﬁ?ﬁ ‘E‘}?ﬁﬁ‘écf’)]f Sﬁ“%"aﬁ“%szofdﬁd 9 439, 771,246,
13.6, Igﬁggst?orsns( {3 BFﬁiez%c;rﬁii‘}%}und of Claim 13 having Formula 12,
characterized by XRPD diffraction peaks corresponding to d-spacings of
4.20, 4.0Band 3iB4angsindmsChin Thewsonaeund of €laimd3hayibgpeaks in the

solid-deaEmudaide) ccharasterized @%&&%ﬁ%ﬂ&fg@ﬁma@@@m%@@&?%oﬁ”%@ -65.2,
-114.59-5PR6INgs 9f 4 3 11 99, and 5.52 angstroms. 17. The compound of

Claim 13 having mula 12, characterized by XRPD diffraction peaks

corresponding to d spacrn sof4.79, 4.62, 4.43, 4.20, 4.05, 3.84, 13.12,
11.99, %8 55 g ﬂ‘g}%ﬁ:ﬁ%cal composmon comprising the crysta}hne non- solvate form of the
compound of Claim 4 having Formula 12.

21 The pharmaceutical composition of Claim 20, comprising a detectabie amount of
the compound of Claim 4 having Formula 12, characterized as the crystalline non-solvate form.

22. The pharmaceutical composition of Claim 20, comprising 2 measurable amount
of the compound of Claim 4 having Formula 12, characterized as the crystalline non-solvate form.

23. The use of the compound of Claim 4 having Formula 12, characterized as being
a crystalline non-solvate, in the manufacture of a medicament for the treatment or prevention of
atherosclerosis.

24, A pharmaceutical composition comprising (a) the crystalline non-solvate form of
the compound of Claim 4 having Formula 12; and (b) a second active pharmaceutical ingredient

20



18. The compound of Claim 13 having Formula 12, characterized by
peaks in the solid-state carbon-13 CPMAS NMR spectrum having
chemical shift values of 123. 6 55 9,77.1,24.6, 13.6,126.8, 52.3, 130.5,
m. 1.9. hec 3haV|n For la 12,
Seieme%rkgoégh% ec COHSIS aks |n he Sofi dgi%ﬁe HUBPIR: f§ ﬁﬁﬁf‘mm& partial
ag"“‘%é’&ét‘? é’%/‘fﬁré HOMTRtal shift values of -61. 8,-62.9, 65 2 111428,
-117.9, and -116.7 ppm. 20. A pharmaceutical composition comprising the
crystalline non-solvate form of the compound of Claim 4 having Formula
12. 21. The pharmaceutical composition of Claim 20, comprising a
detectable amount of the compound of Claim 4 having Formula 12,
characterized as the crystalline non-solvate form. 22. The pharmaceutical
composition of Claim 20, comprising a measurable amount of the
compound of Claim 4 having Formula 12, characterized as the crystalline
non-solvate form. 23. The use of the compound of Claim 4 having
Formula 12, characterized as being a crystalline non-solvate, in the
manufacture of a medicament for the treatment or prevention of
atherosclerosis. 24. A pharmaceutical composition comprising (a) the
crystalline non-solvate form of the compound of Claim 4 having Formula
12; and (b) a second active pharmaceutical ingredient 20 selected from
the group consisting of a statin. a DPP-IV inhibitor, a selective
PPAR-gamma partial agonist, and a CB-I inverse agonist. 21
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