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SUMMARY OF THE INVENTION
The present invention provides a process for preparing compounds having formula I.

These novel compounds are potent CETP inhibitors:
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These novel conpounds are potent CETP inhibitors: The

process provides a convergent synthesis of Conpound I
wab@7oesspt et e process conprises the synthesis PET/UBINNG/025511

key internediates, Il and IH The key internedi ates

are then coupled in the last step of the process,

which is shown below. In the conpounds having Fornul a

I, ' i = ; ich i tionall

cunst PGP P 3 CBiigr ARt or Lt AR o Piliones
comprises, e sunhrsis of todisy iveremediftes Fhanfh 81 gFlwiey oergiedivienre tfen coupled in
the last bi8h 6OBEprokdss, hhlda)d shoRRBeloCl _4al kyl, wherein G _4al kyl

and -OCG _4al kyl are optionally substituted with 1-5

hal ogens; R is selected fromH, halogen, G -4alkyl,

and -OC _4al kyl, wherein C _4al kyl and -OO__4aIknggQ§
r
; C

optionally substituted mﬁth/i$5 halogens«R?kgndiq/
S

eaclX i ndependently sgf ected f i nteger m(1-
iQ$( Rﬂteger fron1§3%§ “14 Hor a group I\
cab—n (e.g. hp, K, Lol ), and Y isg

grou (.€. a grou IS eaS|Iy’d|sd$aceq9.N 1

Exa §2)Ieayiﬁ© groupjs include hal ogen,
alkanoaté (‘B.g. acetate) Ytrifluoroacetate, a
triflate. Wien X is Hll a base is al so included

reaction, where the base is an alkali nmetal sa
strong base. The alkali metal may be Na, K, Li, or GCs;
and in subgroups, the alkali netal may be Na or K in
ot her Indhprmpayrsls havieg Bdrinalail, Thetddll, may be Na; in ot her

subgr RUBI ort dyeqalityk athichTBbHonABYsubGitdfed i1 nggch)Lg)frsr;]

' t al Its of strong bases include s
glmk glekz’%t %{agiﬁ%?ﬁ‘ﬁ edsh a@slpeﬂaqq%msp,leqtgqm@, the ghnyp pbnsisting of halogen,
C1-4alkyl; anli-061-4zlked, whebt ¢l -4blkylhhdirOCiTigkyls@ opfiortall® sasEted with 1-5
yields as an internedi ate conpound p, with X being Na
K, Li,,or Cs. In enbodinents of the reaction descri bed
abov eR? Riselpciediresn Hmalgem| ydalkyb pnd €1zl-4ajkyd,wistdid Qf @sikyl and

-OC1-4alMyl die dpthoniily stbdtift@t Wil 1-s Qg gents is G -2 al kyl,
14aggtigﬁglPnghbstituted mﬁthg%-S F. In preferred
embodf g RtaEs cagh indepepently selasteld Gvimietepss Gdbmtlke r eact i on,

R, RdisabghteBerdfdth @ach i ndependently F, G 3al kyl
X is H or a group I metal cation (e.g. Na, K, Li, or Cs), and

halogen

Y is a leaving group (i.e. a group that is easily displaced). Examples of leaving groups
include halogen, C1.3 alkanoate (e.g. acetate), trifluoroacetate, 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, X, 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 subgroups, the alkali metal may be K.
Examples of alkali metal salts of strong bases include sodium amide, potaésium amide, NaHMDS,

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

In embodiments of the reaction described above, R1 is H or C1-3 alkyl, optionally
substituted with 1-5 F. R1 in other embodiments is C1-2 alkyl, optionally substituted with 1-3 F. In
preferred embodiments, R1 is CH3.

In embodiments of the reaction, R2, R4 and RS are each independently F, C1_3alkyl
optionally substituted with 1-5 F, or ~OC1.3alkyl optionally substituted with 1-5 F. In other

-2-
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optionally substituted with 1-5 F, or -0OC . 3al kyl
optionally substituted with 1-5 F. In

wordenesstodi nents, R2 , R4 and R5 are each PCT/US2006/025511
i ndependently F, C _3al kyl, optionally substituted
with 1-5 F, or -OCi -2al kyl, optionally substituted

embodl}gfgltgﬁ R’lz E and 5(53 %%J@Eh ﬁlﬂgﬁgééegﬁ??zc n}\ @w&%@my %@é%&d with 1-5 F, or

~OC1-22lisgi9p tiong bstigter with {§Fofhether embedimentn e, RAaoh RRareiegch
de n@kﬂ?ﬂ QElebiEBfrorh €1 OLIST, @ @@H}E fMdEs CF3. In other
ndepe errbgdl nment s, %h@ g‘n Cf) 3al kyl , or F,
wherein G - 3al kyI and oG - 3a| kyl are optionally
subst i oth@@mbbdihedtseabh RE s CHA@ICRMbodi ments, R

[
3.0r odi nents, R3 is CF3. |
soms g%t}}%ﬂ ﬁ@ﬂ?@entg Htflsf‘%r? and in other
enbodilmeth¢rsmbadinentd, R is Giemﬁcyle AOC gi3atkyit, o1 F owlieseid € B-3alkyt and
or 3. In other enbodinents,
o1 3%&?&58&@9@&5@&&&“%&}%123%23 cis O0or 1. In other
enbodiihetherembedimenty, Ry 1§ GnEFeedodi nents, X is H Na,
or K 1l &n&glehpbdigRediImieirs, X is Na or K In sone
embodi ments, Y is hal ogen. In other enbodinents Y is
O, Bingmelembpdimsniiet is & ipbdcinsrinatker ewbodimeyts, @rs Br . | n
ot her yeHaREnBBMiRAts,Yb #53-3Tln otk BHSdiRePE Y 38r 51 3 Gifler
al k oups nay be either l|inear or branched. BRI EF
embodi b RIPH ON OF THE DRAWNGS FI G 1 15 a characteristic
X-ray Irpmuéernbddlﬁfemaeﬁsi ®o6r 1pdh biderentbodinteatscd iy ot al | i ne
non-sgql vat e m_of nd. 12 ElG
DSC cgnrﬁ?len °sH fb? ‘?%ments’ysfsaq? I(az\lyah(()erI%olﬁ1 °§hef v OJHF%%‘#((}? N% or K.
conpoimypme2mbpdi@entg, Y & haloggpile atheramtiodinedB Y is C1, Bror I In other
embodifibRS SiP@h of BZ ahloffar gfﬁ@ddﬁn&&gws gpi nni ng ( CPVAS)
nucl’ear magnetic resonance (NVR) spectrum of the
crystalline non-solvate formof conpound 12. FIG 4 is
a typuUaRks dthai@isk Bted 1kye bRESs BBl RIcitERineR ofBghdhedngl €
spi nni ng (CPMAS) nucl ear magnetic resonance (NVR)
spectrum of the crystalline non-solvate form of
BRIEF DESERIFRTION OF THE DRAWINGS

FIG. 1 is a characteristic X-ray powder diffraction pattern of the crystalline non-solvate

S
n

form of compound 12.

FIG. 2 is a typical DSC curve of the crystalline non-solvate form of compound 12.

FIG. 3 is a typical carbon-13 cross-polarization magic-angle spinning (CPMAS) nuclear
magnetic resonance (NMR) spectrum of the crystalline non-solvate form of compound 12.

FIG. 4 is a typical fluorine-19 cross-polarization magic-angle spinning (CPMAS) nuclear
magnetic resonance (NMR) spectrum of the crystalline non-solvate form of compound 12.

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 (NMR) spectrum of the crystalline heptane solvate form of compound 12.

FIG. 7 1s a typical fluorine-19 cross-polarization magic-angle spinning (CPMAS) nuclear
magnetic resonance (NMR) spectrum of the crystalline heptane solvate form of compound 12.

FIG. 8 is a typical carbon-13 cross-polarization magic-angle spinning (CPMAS) nuclear
magnetic resonance (NMR) spectrum of the amorphous form of compound 12.



10

15

20

25

30

35

FIG 5 is a characteristic X-ray powder diffraction

pattern of the crystalline heptane sol vate form of
weompowssd2 12. FIG 6 is a typical carbon-13  PCT/US2006/025511

cross-pol ari zati on magi c-angl e spi nni ng ( CPVAS)

nucl ear magneti c resonance (NVR) spectrum of the

cryst dIGi e ahmlxtahﬂmrﬁﬁl 19at®s f)@lﬁlﬁ‘ﬁaﬁ(ﬁn RPNk phding (CEMAS) nuclear

magnetlz: rés%nﬁlcé g‘PveIﬁ Ie%tl‘utﬂl? M t[‘l%a_yﬂl&g? lfgrh%oéﬁé{[ f ‘C
r eson ﬂi@el (lmlcsbmwm R$C (MBSG}qns‘tea:If tHeragnolypiisef@n of compound
12. solvate form of conpound 12. FIG 8 is a typical

carbon-13 cross-pol ari zati on nagi c-angl e spi nni ng
(CPMAS) nucl ear magnetic resonance (NWVR) spectrum of

DETAmnpwmmmoNcﬁmnEmvgmnd 12.FIG 9 : s a typical

fl ine- CJl.0S ol ari zati magi c- angl e spi nni ng

(Cg(li/lrﬁ\lgn eﬂ&ﬁng%f{’ ﬁ%@% fpser f'éist@%éi‘ﬁce (NMR) spect rum of

t he afohpnoetaté Oy Xl o ® Qﬂmﬁplndkalﬁnetﬁll(ﬁg hNeQK‘ Bi, 8r Cs) The group I
et 30150 be B8 Rl Rk TG DLy QPR e, s
crown efhex/hTinaesee the eactivtyd (ﬂhelmgfttwelarcmrgi@’dﬁ of thedxabﬁicﬁmm goup of II. X

may alsb BS B Wagh Xtiga Hleta?(cdtﬁi_n k. Q 'N b’xrbsg I@Je d aterf%a% bB Q'nadgby the

reac“"ng’g i oéizé?halﬁﬁ”’tcﬁ%ds H &éﬂ% a m%%ll g)‘ﬂfés an I@@Dlﬂmet@lrcompomldmr a reactive alkali
meta] argideleExa@ipled @yt fR reacGoCbF t%oﬁz&fdﬁi&’ﬁe @t%rwﬂhtlﬁ@s such as sodium

amide, ﬂo?a%%ﬁrg %rgnidg,tz Wﬁ%@@ B%u‘@{ thlum %%e Char en )Iél is H, a base
is also infsiad i thereactiontvellercctht bam i{ @e@f thblﬁase&(thaﬂ.dre uded t(ﬁﬁ))lvert the
e IR Ry S s o
and Na iggpagy erbpdiaetd hérgr%lp%mﬁxameleéllk]&a i rret al ami de.
Exa”phﬁﬁtehﬁh‘aia%dlﬁ hea (8RRE };Ig{l‘p gk. 4 Q&ﬁﬁ%@éa‘s@ ﬁ?ﬁﬁh%ed) The

bases. such as sodi um anid
leaving %ﬂ]ilpg% W as beep Gtss;]achr tThe Wﬁft cgm@ola leaving groups are
halogensl sichiasi 61, BYfienF XTheSleH{anmb}aﬁﬁ) be&h@&a‘{aﬁ)td)rﬁféli lﬁﬂﬁﬂ)f 'aﬁ‘ oxtgg‘:ﬁc acid, such

o i GG MO Ll A5 e B L, bt LA
In many gwhesbuenis therieaxmg(grpux Y & sblegtedfrorh By amar CICThe gloep X iQCIqUpHe

t and Na in many enbodi nents. The
Synthemg?%ﬁﬁls&ﬁgIQ%H&%%' is Na. In Internediate in, Yis a

| eavi Hdhegrastipn @?Scrébedéb@‘feo@ﬁrmﬁhfﬁe Hoftemwill he Oharsw tatted¥action
vessel as'lfhendueﬂ\bk%h&h@w{)(hﬂ) UbdhadohYer@M ARt LA h&hi shit, WIRR PRGN alkali

n |.eavin roQups are
metal, an%I R reac%g mtIQntermeﬁlatecI?[rrmr[alout be?ng 180 atgd F oxp purposes of this application,

this is the reaction of the alkali metal salt of the oxazolidinone (X is an alkali metal) with Intermediate

11, even though the oxazolidinone (X is H) is the starting material that is charged to the reaction vessel.
Alternatively, Intermediates II and Il 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 III.

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

room temperature.



hal ogens, such as C, Br, | or F. The |l eaving may al so
be the deprotonated form of an organic acid, such as
wo eooi7loetse2 or trifluoroacetate. In many enbodi neEL/ES20061€25511
| eaving group Y is selected fromBr, d and I. In many
enbodi nents, the leaving group Y is selected from Br
and ClIn apheergpd@tipodimiest, €dmpbid IHae RS bSfotthula 12:
conmpound 12 in Exanple 1. In the reaction described
above, Internmediate Il often wil|l be charged to the
reaction vessel as the n azol i di none (X=H)
then converted to the al salt, where X is an
al kali metal, and thepn r th Internediate IE
wi t hout bei ng i sol at e®C Far urposes of this
application, this is the r8ctfon of the alkali netal
salt of the oxazolidinone (X\s an alkali netal) wth

Intermediate I E, even though @p{sazol idinone (X is
H is the starting material t is charged to the
reaction vessel. AternatiVvely, Internediates Il and

| E may be charged to the reggtion vessel first, "‘and if
. Xjis H then enough base is added to bring about the
> andis adg By ths geactioncalicempounds Kl and Tashewntmlewt eacti on of t he
oxazolidinone in which Xis an alkali netal with
Intermedi ate |H The reaction is generallypygarriedg out

in a pﬁl ar aprotic so'\lﬂvcr[;nt, ch as HWVPA, DM,
DI\/A%Y many enbodi MENT S MF is used as ' Selwent.

The ction ptoceed » d condi td gas
t enper . _Exenpl a dondi ti gns ire o -10
0C, 0 §FocC 0C, 30 0C and 40 OC. They.gacti on,

and gticularly the depfotonation of the

oxazolidinone with a base,; is often started by

the bakle at reduced tenperature (e.g. -20 0C,

or 0 0C), and then warmng the mxture to r oo

tenperature.In a preferred enbodi nent, conpound | 4fas

the strgucture of fornmula 12: and is nmade by the

r eact LBNCBPICHHHEGHELE 121 shesrn 7 Extienin 1.l cotgpound 11 jreExample 1, X
is Na, whih i redde vafhohitiedtion GbmiRe deatratawblidho Pl Qind is rbddted without

. .. C nd -Ln_Exanp} e -1, i s . Whi, [ d
o o TRBUP by T SHRTEL o 4 B e
inventiofi Xed-jhould mdt egrented a4 lrditing the dventicnoih aty wiay. ilHe Beope of the invention is
deﬁnedw;h@rcm_ ate 7, in which Yis . The exanple is

provided to further illustrate the invention and

shoul d not be treated as Iimting the invention in any
way. The scope of the inmgxenNponii s defined by the

'mg
7 c

15 clai mfhe complete process for synthesizing compound 12 (formula I) is summarized in
Scheme I, and is subsequently disclosed in detail, step by step. In this process as 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 CI.
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EXAMPLE | The conpl ete process for synthesizing

conpound 12 (fornmula I) is summarized in Schene |, and
wo go030bsseruent |y di scl osed in detail, step by BCEpPS20061025511
this process as shown below, the group X is H, which

is converted to sodiumin an unisol ated internediate,
whi ch undergoes the cecmerg reaction, and the group Y
is C.SCHEME 1 12 Definitions The terns used

| throu

hout this application, and partlcularly in the
%

F
gengs af INBs, ko0 em,st s
T::E%&k in th a "of ptzggés reseq&éﬁij%oﬁ@%%
are also defi éﬁ*belomr DC' is 4

I-ethyl 3- (3 d|nethylan1nopropy|)carbodnun1d "D
is d||sopropylethylan1ne " DMVAC' Is-dlﬁfjﬁﬁf§§éta

" DMBO! & di net hyl sul foxi de. " !
di met hyl tor [ :
chlorin

hexa

n I\/E"

5 fIUbrmne solid

osphoric triam ge: OBT" 'i s

1- Hydfox ri azol e. "EPRCsmwacnsmpropyl acetate.
7 of
ﬁ%@%ents

met hyl . "NaHVDS¢ is sodi um

hekanethyd|5|la2|de "TMEDA" is OQ(N

@ 2 VEDA' i
o ﬁgeméwéﬁm ﬁéwoxéé’n'a%%e rSpiheck S0 1 ntlePRE o

Holnternedlate made in 6 st fr n1read|Iy

CF;

avai | abl e nabgrlals The synthekis is sumari zed Iged Owslated

as a

solid

4-step synghesis of the bof dni,c acid internediate

gd, which is isolated as a solid 1

Definitions

MeO. O F
F3C I

DMF, NaHMDS
90% Ox N
n o+ 7 —_ Y
Heptane crystallization o)

97% .
solid

CF3

FsC
12

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

defined below:

"EDC" is 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide.
"DIPEA" is diisopropylethylamine.
"DMAC" is dimethylacetamide.
"DMSQO" is dimethylsulfoxide.
"DMEF" is dimethylformamide.
"Halogen" includes fluorine, chlorine, bromine and iodine.
"HMPA" is hexamethylphosphoric triamide.
"HOBT" is 1-Hydroxybenzotriazole.
"IPAC" is isopropyl acetate.
“Me” represents methyl.
"NaHMDS" is sodium hexamethydisilazide.
"TMEDA" is tetramethylethylenediamine.
-6-
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material. The boronic acid is then carried on in two
nore steps to the key internediate 7, which is al so
WO s@absd2 as a solid product. The boroni c aci dPCT/US2006/025511
internediate is synthesized in 4 steps as shown bel ow,
and as sunmarized in Schene 2. Schenme 2 Conversion of
1 to 2Welikb {mide'l} NV@ginatid@d dtky@mideOL cyl i ndri cal
vessel at roomtenperature. To this was added 2.75 kg
O Ced- 3. The resultant slurry was aged at room
tenperature for 1. SthwhestsofAn&ampdnetewas then exarri ned

under Iﬂtﬁm&r‘ﬁfa?esﬁg 8@ gn_lfﬁs%bf r%gh\?\lg availdb d es bl 1a fl“ge‘(fynthasis is

change occurre S €00
Summam@%@ipwwas 4strepntheriseof tb&tberoe}fc aaxsﬂdnttsmmdlmeﬁs Wiustp isitadated a3 a solid
materlaITaFHétb@fo‘ﬁm' 0188 dh cAREPGT RS 1%01@%‘& Wo]tﬁ lgeg intd AR ﬂ}e@t Whith is also
cooled to - 11 C, and a sol ut on o etop enohe
‘“ﬂﬁ“¥ﬁaéﬂ§“HP@ﬁfed to 10L with THF) was added dropw se,
mil Nt athe bo@nichAcidiiktéiebiate i SANREIAIIUA & sBF] RWhSviDSelow] B as
(% nbxture was then aged at a tenperature bel ow
Smnmmﬁﬁ “?% “Bh“hour. The reaction was quenched with 5. 7L
of 3N HC in a dropw se fashion, maintaining the
internal tenperature below,15 QC. The quenched
reaction m xture was then ageg at 5-10 O0C for 1.5
hours and was filtered through a plug of Sol ka Fl oe.
FNdrogena$|on of 2to % The THF solutlon of,2 was
sol v@ Wi t “@M%?dP t hamol _(© olag dhe~1-OL
HCl ded, fol I'swed %?Hz/m@Ogm %P /CB( 5
water)., The m xture d aced under '15 psi hydrggen
at 40 OC until the reaction mas conpl ete based on HPLC

anal ysis. The m xture was d #0 room tenperature.
The catal yst was réBB¥Rd by f ration using
Sol ka-Fl ok as a filter a(®).BTh I sol e product in

et hanol was then solvent switcled into acetonitrile
for the next step.Bromination of 3 to 4: Anisole 3 is
diluted in acetonitrile ( 1.72 L, 4nmL MeCN niol 3).

C Thi ture is warned to 350C, and NBS (1.1 eq, 84 g)
onversion o i:;: g
in a single solid addition. The reaction is
U‘HTFQE@L)"\Q& AAlled38@ToGN S&Hn&z&@%%e@ Eﬁrobrﬂ te%np%ratﬂﬁ’é‘ Bo th-g%s added 2.75
kg of Ce¢ 13 ul{he Qesu 1 nljc] glﬁ]%}g %}Qé %r%t gtgrﬁélg tefl’r;?eeraggf B)(rtl %r{loprg %&nge was then
examingdiafiad THFORFORD I SORTTRMae fosied farlchRagadoscisfnVhe due was
cooled tg @CCiand Met¥zChwas 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

QY%

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.

Hydrogenation of 2 to 3:

The THF solution of 2 was solvent switched into ethanol (~18L volume), and 1.9L HCl 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 to room temperature.
The catalyst was removed by filtration using Solka-Flok as a filter aid. The anisole product in ethanol
was then solvent switched into acetonitrile for the next step.
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product. The organic |ayer is then concentrated and
sol vent switched to toluene. Conversion of Aryl
w@e@mioass72 t o Boronic Acid 5: A 75 L gl ass r eartT/082006/025511

vessel was charged with 1.87 kg of aryl bromide 4 (7.6

Mol), which was added as 6.4 kg of a 29.1 wt % sol ution
Bromin@fiordofidnto4ol uene. This solution was diluted with 5.6 L
of THF. The vessel was flushed with nitrogen, and

tAnisaledisrddpigtl boacetoritrflé (BB dmI2MEGNMMbD3)3 THisl phixtesis warmed to
35°C, adoesk (17ihg, ngitlélicﬂe&\@lsa S RAd hlitfon: (Pe %ctu;h? Prapitainh at 35°C and

is comp%te 1]11 264 ﬁﬂnﬂs soqu?lpg)c(:gI{]c%EtraQ?d tﬁ;éé(f 13%, d¥¥als V8ﬁmle ang élll&% %nh 1L of

toluenerThe ?‘i}u*%ﬁnﬁmhé% waghed itk n@fhilqs fo¢ andheater-t@ramove the succinimide by-
producta dthe brganic ldykeis tiea concomraraisaing estpdnesvatdhyd loGolaaal ysi s.

The reaction was warned to -35 0C and quenched into

3.0 M H2SO4 sol ution (5 6 L) The aqueous phase after

he engh s be .a (pH ~ 2). MIBE (7.5 L) was
Convergl oﬂ pﬁ clpéytquorom 01 5 ute the organic Iayer The

M x4y rgﬁsé/\@&’@ﬁ Ek@Wak dRrfBaWithansd ktgl'b? Ul%ﬁl‘:’nﬁ-: 4 Moly\%lch was

added ag% @Y 29 Té\ﬁé" kﬁﬁ&g&é @ ottioné® Tnif utrlﬂnn 4ol fd pvtltﬂ‘i‘ 6 L of THF.
The vessel yape éltl?}ﬁé with pEtogeth gad W-ISQHﬁ@’YB}O 15 m@ 5Tl 198ridol) was added.
The mixtangevas wardedtot<r-a¢ t@ deniSceL v LOMIVBIGhHh hédands (B.5 Md1pwas added slovvly

over 4 HRF ﬁlhhﬁfémz &6:; feshperdtife df\@Qs et 'ﬁﬁ%ﬂ'rﬁﬁﬁﬂeg Qﬁ’er%ﬁ'l g;m of the n-

SO NI G

into 3.0 M 31,9Q; seljtign (541} Fhstegwdons phepepfier-thy qgench showld be acidic (pH 2).
MTBE (766 hY wasruidagl tb érpeik@tetd dilatk tHeorg@icQizer. THe mikfidd wisgrred (15 min)

and the §hﬁé6ﬁ§’la§/@$va§ Lithe 'ﬁQ réatﬂm"’IMr &/Ebe\;@a héd &/ thedl § gclf ofa 3 .0 M H,S0,

sotution| 431559, AHFseb R agby e s M Pl gt ot e
with 1 MR(UEE 61 5: 1L Eirst enddhenuin@b). ThadweROEk ex5a@gons werezo@bided; dileted with 2-
propandd é€ohpaskcmladital 5°C. Mgatihe wutamdvats SloGHyyactdifedso bHA. 2 dsii 3.0 M

sulphurRfabia W 68.) ixie bk diflg é 15 §5’ I’@t Bl LQut X‘{g%l Jas stirred for

or on he V
thand PRGN Sineii e trLy e W\a‘h Fogt a5 L)\l A gnger an air flow for |
day. ThefilieredisolediwasrplaGedinme o3erbaidonyaguh aré'@ ‘Gifos 23 depetoidrcompose a diaryl
impuritgl@idas bryl the $olie. THOSBHGUROEryREIBLELHUA R&s isTGRE AEyiSBMHBRNniL acid 5.
Suzuki Coupling Reaction of Boronic Acid 5 and Aryl
Chloride 13 to yield 6: A3 MK2CO3 solution is

Prepampaihy Q%/ Qidsdls Bn %o 7v%rt%fgtoct’lgekb‘cfa 1I 11 %(% ‘{ m 21 sQegts WthCh are

wat er . Ing 1's app I 'on

summargzgd pEScheme I ptoy and ary desarifd i Aétet mdhe sysse(merﬁ grokegluresand
boronic acid 5 (2.74kg) are added to the K2CO3
followed by a 1 L THF rinse. HPLC analysis is used to
confirmthe 1.00/1.00 rat$de®35/13. The solution is
degassed by sparging with nitrogen gas for 70 mn. The
catalyst, 1,1 bis(di-tertbutyl phosphino)
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ferrocene pall adiumdichloride (42g) is added as a
solid and is followed by a degassed THF rinse ( 1.5
W@ 200700687Dr gani ¢ | ayer turns dark brown i mmedi BCBU$2006/025511
The bi phasic mxture is aged at 36-40C with vi gorous
stirring. After HPLC reveal s conpl ete conversion
(15-18 h), thgeHi xtuUrg is cooled tgyrt and theragueous
| ayer is renoved. the organi ayer is addeePs
heptane (25/GL)pand maier+(35c A the rAysEgsare
cut. The or anlzc | gyer| is washedawi th 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%HF/ Hepgahne irpse (-15 L). The solvent is swtched
to heptane (- -45-50 0C unmedo. <D . 5¢% of THF is
left. Mor SDMBG@@zto bring t otal vol une

to 4}% :
obt ai rié fro%arller runs if segehbed florns. The
slurryiszéo y cooled to rt aﬁ%ltherbto-15 0C.

After aging at -15 0C for 1-2 h, aftfter LC of the

supernatant shows that there w Il be ~2g/1 loss of the

product in the supernatant the slurry is filtered and
Step 1: oupling rotiop e BeToRiE AR d find Amed (thdg Kie(l37(5wblﬂ6

A 3 M K004 scdu wp:rasmembbz fAldingt4en kg of Ea'lid(KZCﬂ)@td 103 Divafert Qooling is applied
to keep the sﬁuﬁ&l éﬂtzt)% -of THEiyL) %gfﬂmm 13 (§ 39 ﬁ%)k %aeddﬂ n%ld[ 5(2. 74kg) are

i el P et gy GOt s SO0

of 5/13. r“&@rﬁptlewpe dagasyed by Fpreging withnigograszas fedo mm i The@B1y88d,1 bis(di-tert-
butylphesphive)fesiooenewatadien dishietlddi2 )Rt £dded b £401i6 dndHis E9110%R8 by a degassed

THF rmEJ‘?"S I‘f’)d ded org§‘ﬁ@ Qy@zr Mk % br%%l i cgla{e{}p e %fplhhs% letLHe is aged at
so°40p 68 s g BEPHELG 36T SR EPTSEIEof (b 18 ), he mixture s
cooled tag@nd thenarcornlersr ingmeved Hio théfrganiwlayad isvaided heptape E4F.Guhand water
(25.6 L)was the dayeistake dut.r Sie o2@ankc 13yet isIMshotalie waBd 19108 Mhd ¥rgdfib layer is

treated WARH &0 goﬂ_:ﬂ&) gelH 4 rpfbpgj(pﬁtnéd \f@t?re Hrt?%h%&lk; 918 Cwﬂﬂta lb%THF/Heptane

re

rinse ({34 b S0 epEis g Rt o) AT pH ML 20 Fetteg TH, s Lo
More hegtapis 2ddedde brin- theriotal YApmT e-45x5Ybl| Tiai sobrtien istseeletmdthatyatals
obtainedlflonh Sarli@@ensdi ficeetd Yedl oM IREsIGRY Istlovd} 86d1ddn rt"%ﬁ &eh @d 15 °C.
After agﬁi@%f LIS&hqgf f] h( erti)c c;iql?e s% e%tta%ﬁqt sl?o%s%ha% I'here wﬁ)l eO\yg/l loss of the
product (165 swaliisetc) sslm e syt atigh it s et (25 1),
PrOVldmgcmmﬁ pdi n-2-one can be made by an anal ogous route

starting from CBZ-D-alanine. Step 1: Conversion of 8

Step 2: %mogn t@ﬁé%&-tﬁ ani ne (6.5 kg, 28.5 ol ), HOBT-hydrate
an ne-
To a solution of 1%ry1 compourqé) 6134 1\</g\e) n 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 (1wt%) were added, and the mixture was aged for 30 min more before slowly adding
5.1 L of additional water over ~lhr. 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.

d

Chiral Synthesis of (4S,5R)-5-[3,S-Bis(triﬂuoromethyl)phenyl]—4-methyl—1,3-oxazolidin-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,5 S)-5-[3,5-
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HO salt (3.4 kg, 36.2 nol) and THF (32 L) are charged
to a clean flask under nitrogen. The m xture is cool ed
WO 200004BQ and then DI PEA (12.4L) is slowy addedr/as20a6/025511
tenperature | ess than 25C. EDC-HC (7Kg, 36.2 nol) is
then added slowy with cooling at 15-25C. The slurry
bls(mﬂhé?roﬁ&ﬁﬂ)ph\éﬁﬂ_r]ﬂl ﬁﬁihyfit 38R047888m-21038 cifl B4R bl Sn Eﬁh%kous route starting

d.to ( C, and 3 N HO (12L) is added ow vy.
fromc%'g)ﬁﬁ‘inﬁﬁc (32 L) is added and the layers are

separated. The organic |ayer is washed once with HC

Step 1: e o€ with 8% NaHCO3 (13L) (CAUTI ON:
—&—%&Kg—k@]—éﬁﬁ?‘ organic layer is then concentrated under
vacuum to about 15L at 50C. The clear solution is

cooled slowy to ro , allow ng the
productfto crystall Eg@%ﬁ%&%%ggf( 7OL) 'C?‘ then added.
slowy/lﬁgm;{bmry is filtered, washed W tk hégtane

(1819 dri ed at rig@fpabenperature on thb filjter

pot. Prodact is obt ailepehe Givetdliz2t0®. 9% e neasur ed by

chiral fPLC. Step 2: Conversion of 9 to 10 A0 The

Mélnre%san1de 9 fromthe previous step (6kg, 22.5 nDI)

and 3,5- bis(trifluoronethyl)bronobenzene (4.85L, 28.

nol) are dissolved in anhydrous THF (24L). The

sol ut ICBZ-L-Algmitteg6d kpi 2H15 mxhdl} BIPBT-hyairdte (o8 kg, B4Y80R6), Whigreb amine-
HCl saly\@téle@pég Etn(ia’on) da [’ﬁ-*ﬂ gt’l Iiz gre c%oxp dncoag cltearflI %slpm%cﬂ:f 81trogen The mixture is

eric can o e carrie
cooled t9ABt’¢ gpd deen| BIPEA b 4L viaslomly dddeéebs teanpyratifhiessibhus €n EDC-HCI

(7Kg, 36 § n&i}% ﬁl@n E&Hea 11%9 V%'a{jcdoﬁﬂ% BWQE% Cl And Elrd RE: géd S%ngﬂt §t20°-25°C.

eaction via a
The mirAen SRR TG 800 S G GHID arpsPR o LSeIPAG 2 1 is added
and theS@feti 4r0Repaatéd. | Ve Orghifc WEMst WasBEComadviaUEA] PMe)) Rh@Bkice with 8%

s <0.5 .LCAR. The reaction jis
Nartcof ) orbion FABETRGIhS s Jeima ey Crsenender vaoum t
about 1§l a‘v\ﬁ(yCothe cZeah enlutsoni in kol &NsIbiEly tO kddm tdnlp@tatirs, allowing the product to

crystalh%@ %%%n@?%@? 1SQBe§1§ddM§d%vl§r 1%11‘% len‘?)ég q(iit%gd,%)aghémlth lgnptane (18L), and

sic mxture 1S agl

dried attergGergg?(gatuliet on; the gilkb;gmtd Froduspis pltaipest widh >ﬁ9ﬁ%egpm:asured by chiral
HPLC.then the | ayers are separated. The organic |layer is

washed with water twice (12L). The organic |ayer is

vacuum transferred through a 1-mcron in-line PTFE
Step 2: Cioht¥eedion df9go @0 di stillation flask and is then

concentrated to ~%2L under vacuum (i nternal 0

tenperag ure <400*"g gi-hi mum agi tated volumeji Theycp,

solti is Mé?n aze gpi cal Mgkl ed VVI

t-akemn-t o~ m ni mifn ag

cont & ni ket one 10 |C§ used directly in t

3
st ep. . CF,

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 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 to -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, until the amide is <0.5 LCAP. The reaction is then cooled to -10°C under nitrogen

-10 -
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Step 3: Reduction of Ketone 10 to Chiral Oxazoli di none
11: 11 The ketone 10 (6 kg) is heated at 500C with 0.3
we@eooahoAr{ O-i-Pr)3 (79Qg) in 12L I PA and 18 L pET/US2006/025511

toluene for 15.5 hours. The solution is cooled to
anbi ent tenperature, and solid KOH pellets (1.35 kg)

and is q@érﬁ:haim&ﬂy sl hpurhidth 5N|I-H9r(1111§ ik Ismidififined¥l0l5eCKRAIBEA2L ) is

added e RS P8 sBuig o 5 . ohf i SRBE 1 9 BEIC it Sl to setle
for 30 rhig, aad deed tiiedaygrsemesephitard.; TRcorany layddiicwashad wigiptvatad twiced H21).

C. If arag layer of solids forns, it should be

filtered off. The rag |layer is racem c oxazoli di none,

and r éihoveghnic yeds sesumensdereadithronglyd cmixgeigdine PREE filter into a
dlstlllat%gﬁm Eﬁ'ldllét}ll&{ co‘n§en‘r§%ﬂto‘“’alg‘g%gdg vﬁﬁlhﬁlvﬁi@%nﬁ @é‘mepgange EJN) Otoa

hen wth
minimugy %&Ptr«@vwrfm e splpfiorsis tsh ecgtrapieaily 3isied with éqluent prd taken to a

minimu@i GantCvd@nedgainS The RNHLR b&RHnME Retdd 1004 hd2@ dfrbdilyex the EQ@ step.
solvent is swtched to heptane (target volune is ~4
at ~40 0OC until <2 v%toluene is left. Aging at rt for
Step 3: Rebuagion efK¢ttve 19ab Cilirgd Gdeididinbie 11AI kyl at i on of
Oxazolidinone 11 with 7 Oxazolidinone 11 is al kyl ated
with 7 to yield the desired product, (455 )-S[S -
bi s(trifluoromethyl)phenyl]-3 -{[4 ' ogJfInoro-5"

-i sopropyl - @e hT{A/ 4-(trifluor om?t\/hy bi phenyl - 2-
yl ] met hyF}c 4 3- ox AR IRA 2- offe :

NaHVDS Hept g cryst aBBnzat i on—t2-The ch| CE

i nt er medi at e 8

(4S, 5R)-5-[ 3,&%Bi s(trifluoronethyl)phemyt] - 4- nethyl-

3- oxazolidin-2-d8e (11) which was nmade above is

di ssolved in DV (2.8 kg in 32.7 L) and cool ¢f to -15

C. 2.0 MNaHMDS (3.92 L, 1.05eq) was then added over

1.5 hr, followed by addition of the biaryl chloride 7

( 2. 8k dhe ketoroM, (6 Kigkis ireated at S0WasitweB re df AYO+P2)G (290d) inclRL IPA and

181 of ﬂ@@e&?le ﬁﬁs (3 E'P’rdﬁet ?gﬁﬁpﬁ‘}é%&é@ %% Qﬁ%ﬁgﬁwf&@ pellets
(135 ke g o9 m@rwlwtt%wg%%ﬁw Y ’g‘éﬁlﬁg Hhefierrperagie b Fookster about

2 hours,gvhgn PRDC shewsoudhPacyclizateon 33Lerfd NAEE bsadutionanalidedi® quench the
reactionpWhidRiskeptay €25 WA SIf Wassegtr biMoGes thd) itkfdul®@be Alteled off. The rag layer is
racemic %zoﬂ@h gnglrérf?(y@fjmgr\éas%g\fﬂe %n%htlm&?cr exs. hfl’?e org;%l?c layer is'then washed
first Wlﬂcl) IégLa oil 0.5 ﬁ}é‘f then with 6L IPA combined with 451 water, and finally with 6L IPA
combined with 36L water. The organic 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.

Alkylation of Oxazolidinone 11 with 7
Oxazolidinone 11 is alkylated with 7 to yield the desired product, (4S,5R)-5-[3,5-
bis(trifluoromethyl)phenyl]-3-{[4’-fluoro-5’-isopropyl-2’-methoxy-4-(trifluoromethyl)biphenyl-2-
ylJmethyl}-4-methyl-1,3-oxazolidin-2-one (12):

-11 -
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was assayed for yield and was then filtered through
2.4 kg of silica gel to renove the excess

wo@z@20035dt none to <0.5% The silica was washedp@i/Ub2086025511
| PAC/ Hept ane. The conbi ned organi c sol utions were
distilled to renmove | PAC to <1% The warm hept ane
solution was then transferred slowy into a 200§ico F
hﬁptane sol ution containing 10 wt % seed. The seed

Nysfal s were obMaPred 'ﬁntlghﬁxmpM§§1earller e

he

S
|IF@Nm@éMQmW§§°Masﬁgd )
then dried, yielding 4.4 kg %

ound 12 The filter cake that is isolated above CF3;
fif{tration fron1hept3he isinitially a crystallin
hept ane solvate. During filtration and drying, the?
hept ane evaporates, yielding an anhydrous nonsol vated 12

cryst 3{|hl=, bR ﬁll‘te%étﬁite Fb ‘)@r[g 5985( ﬁ-ﬂiu%?&r?eﬁg@%hg gfj 'E‘-mﬁh 1-1,3-

LT b R ot 15
C. 20 Wﬂaéi S G drO;gq)aNals thee adfisd oxes| I\idtrefoflowen yfadditiop ofthel biaryl
chloridelP(2i &g}m DM Jhoe sixifre ovagweknta @S+ 12T af@ WY LAged biftil@omplete conversion
took plady. Afih %N‘ HCII'(B‘ Hlﬁwé%radgjé'dy foﬂbx;/e é));\% CIr 5428 A d/ﬁ‘gn}\)/tane anfl 34L of water,

keeplngnl?%tg?apeg?ture% Wee rl(ﬁ& &Pﬁg&gﬁ{l}g}} glgms én g%sd%:]rﬁ cut and the organic layer
was Wa%%?eam BL didtl 3ViBwajer Edlawed b twool 4 hveatervosipo e frpanic layer

was assayrd $dr giet and wag theh Gihere@tiFdug@ll 3.4 @k of kilEs ge@queﬁ%\iﬁé &8ess
oxazohd?ﬁ’d’n% td 25! dhe sﬁlcg R8s @ﬁgﬂ%&bﬁy A&ﬁ&@rﬂ%k tafd. eﬁn% gTBmed organic

stuiony SRR SEEL 3imed TR thle. Ty SrmIEPRE BT Bye Y Fanfred sowy
into a 23k cheptargpolition paptainng 1(hwfé(nsegd danisedsalstabnterbybtsipediyitially from

earlier batckésrog thesariyrepdtidg] Phd s’ilirkyﬁi?as thigi gl VRS -Q%°Caf§1d§ﬂ‘tered The filter cake
n ained
was Wasﬁéﬁ \';Vﬁl%éf@ﬁ@sptanggfd &Jsxyefnb % ge dpﬂ{l%ﬁjh' ?cé g8]8 /«Rar gsired géduct 12.

he proces ove nma nac
fornulatlons Because conpound 12 is very poorly
sol ubl e i n wat er Polj to
f or nuirad fltes 04K ARA G 1§|o:l)atédrhbavef B?frﬂnritfbﬁtﬁ'o‘m llléptah@ﬂrlﬁ’i‘ﬁﬁlﬂ 4 &ystalline

heptane bi1eay %Lllrgl_%ﬁll&ét n ar]@oq%l%% ¥ad Jfa hi'&a croroteé'I ¢t lql mg W’ﬁnl% PYsdron-

I Ca or mur a
solvated g@{s?ayléle PHSPE Y ne; de-sply; %(ﬁbaé ao%tegﬁ@}pw ungrrqﬁlovggf Higogen or air, or
under vaél)‘(tgn;p'ﬂ@ caystadlingtpradingt ngedts atrabeutop PG GEig. 2)i 'Elrﬁenysltal)llihelnbn-aolvate form of
compoutDl 2iBRén-hy@Foseshidimt ldo@fofcoR V& EQ @%ﬂltafeqﬁ Qurhiddk d%z' &l %e @rystalline

non- solvgﬂeqslgpmhﬁb&ﬂd §£ Hg#ﬁlgpc%npeﬁtetg ?){] Cre cr‘rtthﬁ e fl8F{}sa(tnestqalgllxlﬁ,]a%rPom
temperat&%?ng% e ass e apomphes @Wﬁé}é@gff@rlom@m@s of Hgeand

convertsfrgrerapigityi to theheoabews fotm stslevatediichpeptirdsf Taelaorghous form of
compourtdan2ttag Bllso beSobiAd TR 108 Sl%ﬂilﬁne ﬁﬂg by fiih@Rh& 8t 00 Hbn i inan organic

h
solvent b:;%ﬂ%ﬁ ﬁ%r?ﬁ::] og b% glreflg}?glg){’l %ﬁo ljlser ]as an al’lLS(hV At W th respect

The crystalline 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 useful intermediate for making these formulations

-12 -



10

15

20

25

30

35

40

Phar maceutical fornulations that conprise conpound 12
may conprise the crystalline non-solvate form of
w@oeowpoessd2 12 i n a detectabl e anount. The anounPCDiS2006/025511
crystalline non-solvate formof conpound 12 in the
solid can be quantified by the use of physical
becausdfeishexdfly pusifidd 286 hatdled)is fsE@fos€bpic] 5RIGE kiable bP¥BRR}emperature for

modera%&lehgds%? \J1 hlf%sh!ac@ go' c(h i ﬁ% H]%tﬁo{lszi%{‘m on

-ang e spi ar nmagnetic
resonance spectroscopy, soli d state carbon- 13
cr oss Phaormeewtiatlifomuimtignscha agrhsriss pompuund 12 GRNMB&Hprise the crystalline
non-sol € foRAbS éﬂiﬂﬂ)@ﬁd 132 AR aiARE L TIRSGRRY of %Bjsﬂaﬂmé hé&l-&lvate form of

compoiaf 437 e ST S Al B e PR BE PRGRAC e o & ey powaer
diffractiop PR e s ‘86%5&6& fupring-1hrexpscrplgsization raaginangBorpinping KGRMAS) nuclear
magnetit 0@¥nhdoye spectgdrtopyf solibetaicydomil3 eros-polunizsivn\hige-dngletbidhing
(CPMA@ ﬁﬂ%‘fé‘dﬂqa%n%tlé fé%orﬁnc@sﬁéctrt)ﬁgp}agaﬂrﬁateoﬁou% OIRNR hrd Dy spectroscopy,
and Ra Cc)r C lba[l}?q € a{?gactﬁ% % oor s c%t AL t al mprise about
VBT GE RGeS t Tl OB COTBORT D 2aRRY FOmP
5% to ah%%%bwvé@@ t ofdle m@llmeylgm-@nlva\tm@nn oficasuploviad B2 (o Pa affthe amount
of compoondIRin thelfdrmPhth)ratetiiacaical feilstiats Bt Sopiade cEMPRINIIL may
compns@ 9’9&1@ yigog t&gooqﬁyoom oPtIHQ stglPr{Q - Rg{étfo%tg)(% @op%ounél 12.

ry sta ne no vat e ormo /CO

un
PharmadSchboaPilaleih it KPmivie RIS ROHAT BRSBTS GrAIBEi Q0% by
weight affhqgiystatlinpgronselvath dum of oonoynd b IRhahdestisy] fmmivgditonthat comprise
compouhd €2 by Sdn@prlst Bloun 06 fodby@t100% B Mettht SARP@ Il lide?non-solvate form of

compouﬁﬁ] o] rﬁﬁﬁﬁ&ck&‘@a ifoﬁjrn“é;{g?} fhm%%%ﬁ%t %8%'1%% E@SH%%P%& 75% to
about IW ‘g)f \g??l?tﬁzefwmsg ng a@ycﬁﬁqﬁo{ﬂq OE armaceutlcal formulations
that COHFMW epanpeund Bamnay eompribeeabiowri§0% foa Mecghhpﬁthseyﬂdhmekomte form of

compoufi@y2, 8@ tHRf thé SolRITYpokAD iR yhe Wt EIRtioR s shibt@mGs1yEiHALd ﬂuﬁ,ecrystallme
non- sol%genfoﬁﬁ)l vate form of conpound 12, so that the solid
ound 12 in the fornulation is substantially phase
pure crystalline non-solvate form Pharmaceuti cal
f or muPlerinagesiticdh farmgletigs ittsie cdtymipo Godpdiad diynag compyprise €ompound 12

in the crQAPRMYE-sbRateTorlnii@ a‘ﬁéﬁé&ﬁlﬂé brh&igt, RAGT vﬂféh\ﬂﬂztfgmfn@itﬁh '1§‘m§de to be non-
crystalhgce tagﬁ)li' %pan%l@%yxﬁ\?latlo%vo? amo%rp%ous Oen’lrﬁfg)olrlm at florm lat{on cgmglflsmg an

& & formu
amorphoyis JiSpHe 0%%%1251%@1 2in a vaater solpble BRLYFT (e8rRALVEiRyIglidinone, a
polyvingdpmrobtinos: aipsiyaks ponwaér sGluhle selhdosicZpolymen, snett arHERMCAB), er a
formulafdéH SbaBFisih € COmpHALY Y i Woluds, rs@c!h' A E‘(ﬁﬂ@em@lsmn preconcentrate The

crystathé){'J%ﬁ%%ow& Py {nr ? Lé{%e&:gp & mﬁap %ﬁ% Ale & rmm@at%oof, f% rrg{q{ reﬁsons such

as becayse b ngtﬁlﬁlge m&%a ngtropRlegly ‘EP@P%?H 0 & perreryalline form, or is not
completely disendved] &riberaups Gooproadi? shduallitmvetsys tiel chistedin€anipesalirde form on
standing!r 4Rk teR@e B8 @ Bt tirhd) 18 BRh phARRAMEiSa! FimbBESR that comprise Compound
12, the pfh%‘rfg%u%gél ?Qr?nuﬁa%on lql%}r/] XOIIr‘lp%aSCS c(:)or%l%joundJ H]m the crystalline non-solvate form in a
measurable amount, 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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as because the crystalline conmpound is not conpletely
changed to a non-crystalline form or is not

wa@oeovploetset y di ssol ved, or because Conpound 12 PCRUSHNNG/§25511
converts to the crystalline non-solvate form on
standing for an extended period of time. In such
pharmaceutical fornulations that conprise Conpound 12,

t he pharnaceuti cal feﬁgg(ltgﬁzag RBY, &sorrprl se conpound

12|nthe crystal | i ng noi min a neasurable

amountX-TaypeY e diffragtiop seidish are gridelip uset tthw@temzetm@ewf sifuctures,
crystallaniip,antl polfymGiphismuTitk M-2ayi powidaediffeictian matteransre @énerdddd on a Philips
Analytll':aﬁ e ESEME0 ﬁtraif Qﬁﬁﬁctfgm 2%teth wWifA@ v Rluako ssRMBLA ?fN3373/OO ceramic Cu
LEF X- g& Lf%lpgt?r dﬂaéto e fod' ml:ill at | on; or may repr esent at

& TR B8P Bt Ui "8t Compound 12 in the

f or nullapeddiion to X-rappowdep digkeotion mttetn@as desgihed hbaviaecrysallide forms of
compoutiOmay fudther®e miwwt&ihz&cﬁby theit Betidf etdretkthi10@Nd fHiorf@Y 9 nuclear magnetic

resonan(:@mﬁﬁf { Soﬁ 5hte TAYRR03 MR gp%&t?a! ar@ SR Qlf ]:g‘gﬁg WMOWB

at I 0 [ esent__at .
NMR sgiers ing aﬁ'%*a?ergu publK reegg s TALAS PO  THE © R’_?P?riig SMBoppectra utilize
proton/garborrely cr@ppelmtloramagleamle Sowsingf withwarighie-amplindsumess pblarization.
The sanfpiERENn 42 SI0NkHA @ df 261U FADR D EbansiRecdlleptsd Wth b ARycle delay of 5

secondsO rAQ §mff @fﬁcﬁ th Vi Rwethgﬁ%e L€ I;F'T% érﬁ)) ed. Chemical shifts
}(ZP ? | on gegl esS p‘a q

rac
are repqu@ an

Mé\?célét“élflg AP G et éé) 'pp.m) asa Secondary
referengsr ystal 1 inity, and pol ynorphism The X-ray powder
di ffr amk k6d-dedd éeHonS 3aNMR @éteh atc@lho @Btamed’Bih 4 BRker DSX 500WB

N SR S e T

proton/Saha- 1R Sisp PEIS AL ATELS TEPET Y YES G HPRBIC oss polarization,
total sidglorahid sugprestion, Xnd SBINAdvwtesupting atr l90kH The atrpdesrase spen at 10.0 kHz, and a
total of UEBGEAR At RN wiflf HStyRld delt§ off § kdPondaf Aqm%ﬂgﬁng‘mo Hz is applied

to the s;%eg{r&rg géf]p{%:%"lclg ﬁérﬁ)%%lg{ ! ed b¥Sh1P se Ellrfr: {e?)c())rlteld on%hea'h\%s ayiwﬁjng the

C resonance
carbony} grgeqny of lyge (17698 atpén% ay wﬁondw rRﬁ%‘Rn%epect ra are
obt ai Tbe sdid-statBiuvkiee-1 DEXIR] VI dyBbisiyet @m BiskardSX 400WB NMR

system &% ruﬂermﬁnd@ﬂnmsr ?c?o@n @H&WMQ&M&QQ& si Bl% ulse-acquire pulse
cap ol b NS SRRty Arlitad | e, BF 13
progrart, he sarB% Esare szpufl 7, and a {0 aé ﬁcanﬁ als co eﬁte Wlth arecycle delay of

3 Secon% rf’r P e@dm 15&9@26 gg %@Emﬁé% Pnrzedaaﬂ@rpuncrhé lige hrigpdeging o€ 100 Hz is

applied sypthier spebtrind béfore T, is panfbriaed. dileinicatl shlfdi2de spated vaing
poly(tetﬁa@lh&%@thﬁ%e‘)"(fe@loﬁ@f AR CkRmALeBN My e IR is @ssl@g@a chemical

shlftofb a eni ng of 40 Hz is applied t0 the spectrum before
gﬁerformed Chem cal shifts are reported on the
TI\/B S

¢ eolidstatrgfluore-¢ 4 NyBhsnecsnarp lfe dtaigadymiadiuler PEXHOWB
NMR system uping adBuleer 4 ecioHAHK {CPMA S prehe €The fluorine-19 NMR spectra utilize proton/
fluorine-19 cross-polarization magic-angle spinning with variable-amplitude cross polarization, and
TPPM decoupling at 62.5kHz. The samples are spun at 15.0 kHz, and a total of 256 scans are collected
with a recycle delay of 5 seconds. A line broadening of 10 Hz is applied to the spectrum 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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The solid-state carbon-13 NVWR spectra are al so
obt ai ned on a Bruker DSX 500\WB NVR system using a
w@eaR®os542 mm H X/'Y CPMAS probe. The carbon- 13 MNVRUS2006/025511
spectra utilize proton/carbon- 13 cross-polarization
magi c-angl e spinning with variabl e-anplitude cross
prograrR # 86 éy&Rin sOftwark OTRd méaltifeRBH S4B meg&e&sw&a%@?hé\{e}nperamre

points tgﬁga%%h%&% %Elotv% _gqied % rangnglze% %Vh?é’hqifl? thgrm is oRsegzed The data

are co
reporteq gre e Qs @WraaFe eeaé,@erawa@ureﬂ\nd erilaalpyy oadem ng of 10 Hz
| s apfacade troorphes S@es bf vominehd 2k be prefat haomeshmples, when an

addxtlolgp @ﬁﬂoﬁﬂ}‘m fsrb'bgetrv%d%{ fie DRPUHRHHA L ah BE adME eﬁtﬁﬁbﬁ réi%iaﬂgn of the

car bon I.ne
smmorp g TR PP S S ADYE) 1 el i s 1 htrd GpaRppem is ot
due to meltieg crfan HrRITEH VP e esee p sinusBidakas maugited gbanse fnbe beatingate instead of
a singleUiefrthestingirati @k usbdrin HRAMRGorAL DBE. ThikglloWyihestReiCcilovwato be separated into

reversithd érld'n%ﬁre@eﬁibl@mnﬁp&%t% §%§ thafsilbn Sfanky, T&t{%@% detected in the
8

S are u an a tota
roverst¢ PRy iy ARPETFS i e CYEIE (129 CB1IE8 OLE Brsipagty of the sample,
ves pelD¥hdrtagre hegquined usingad A nstrinrengs DIC Q108 Bebveen 2 and 6 mg of
sample BacdGie uftslan dpeh bite MisGRE Fthéiriiped @Rd placel n 8P @e{nhﬁéijsﬂ’lon in the

calorlmtetjaleceﬂpﬁﬁ b QY?IS fafedif ¢ iﬁ‘l‘ﬁesfei@r%ﬁ %'ogﬁgn @%%ﬁ@etelséeh 15 losed and a

are report tetrafl'uoroet

flow of pifropen ppspgd e %Iht%% Rk he beatigssparanys ¢ L jodieehrosapplecha heating rae
of 3 °Ciminagthiagnetilation pezieil 0860 shorids amtmediaiop pmplithfieof +1 °C. The final
temperab@t isthedeA tbd 1000C] Mared B riNWEs 588 Gbinpleft Shédi#Dard BiadjzB®aking the

DSC an E?%% 13 %t@%&&q Q(%/tﬁ/ %&%E@eﬁtﬁg}fﬁg&ﬁﬁﬂ% % Ll! glrheéli 100 curve is

CP
integrated Yo BRTEROIIPFRUEROHES 1Y apsrahee g bslop vt fegperature range over
which theeggidethemnugs ebsspyied nTheglataireortodarie disl ansetriphpetatde, pealossperature and

enthalpp Gllfl@é:hlazcﬂ&ﬂg@ Bf the Bske IS ERHMNIE At ﬂbw@tarvé kstdbserddaQue to a glass
oL a
transmo%aﬁig dgt? re@cxﬁedz'ﬁyﬁ]lfz ﬁﬁsaeg‘t?:eg 51{5% lal%{f)gm‘?te{npgra{é% & S c(%eq(%er%erature and heat

CaPaCItX‘f}’i%’égebroadenl ng of 10 Hz is appli ed to the spectrum
before FT is perforned. Chemi cal shifts are reported

usi ng pol y(tetrafl uor fgggrm{&@gﬁ)n Iﬁglggf I on( ry) as an
[
chen Cp SRPFLE Bpal761S 1ERGS gt olord 32 ol poggrovac
form. Tihe pryglaine peisto Wﬂ%ﬁ‘?‘éexbé’és olpyastegipticedifiiashorppeks corresponding to d-
spacings$ 03166, AdHtaad # 66 angdtrerasipilhe cryistatiina namsgte foerh wefenhe? clundbterized by
the d-spBcifid off $1.843 |4qhegldl3%can§§&oﬁa9 ef‘he%ﬁtalﬂ_ﬁ'é RnR8Ratb ?orhh?&en further
characte%z (Ppytﬁe egacglgf ic):felg gﬁ]n7 Ilp ndS (? gp anggt@%ﬁl tionin the

Tori e y pani aced in the
reference position. The calorineter cell is closed and
a f | oWI@f2 ina typegldPSC surpasfsiecrydullinmgiontshivate @rin. of Threpound 12. The

endotherm with an extrapolated onset temperature of 69.62 °C in FIG. 2 is due to melting (or a
crystalline-amorphous phase transition).

FIG. 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. Further 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

p-p-m.
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heating programis set to heat the sanple at a heating
rate of 10 OC /mn to a tenperature of approxi mtely
waed70as7xhen the run is conpl eted, the data aP@r/US2006/025511

anal yzed using the DSC anal ysi sprogramin the system

software. The nelting endothermis integrated between

basel ime. 4 ﬁfm}@EWaﬁsoﬂlﬂisﬁﬁesﬂvlmﬁ)ﬂﬁé-l?EM@QWR%@HQIE loPe crystalline
non-solylf o FURES b 1S PRl M-l o 2B i emats win
chemicyshigt ol ef-a2-tr-63-Briad 46t 0np-wy Thperysialdiae Wbﬁnglf%m? ig furher
characterized byrpgnahdwitiPcheancabshifpyahss of -1i1 12,50 069, 2adFl188 p.pwhen an

addi ti onal endothermis observed in the DSC curves

t hat due.to t hal pi.c rel axation of .the .

or prtsS BASEE olral Rt bt i Bl sshi o St beptane solvate
form. Fhg hewspric; selypietienm exhbitesharagteaptitalifieaetion psalsrorrespending to d-spacings of
4.79, 4.6Blahd £.43 afgsems. MHelciysyllind/BEfand $619ata fnisif@thetaharddterized by d-
spacingngjLHt@tél%g D3RI s@oﬂm e %%t!aﬂﬁe B%geﬁlle :ﬁ&t%{ﬁtg ?o%nq; evén furthFr

sing] é. I T near [ rate,” as us e traditiona
Chamc“f%ﬁ‘? YfeRaches %’{Z@ h g'??e?ﬂd FirettPe separat ed i nt o

reversi bl e and nonreversi bl e conponents. The gl ass

t r ansilGoshets amlioarsau&staﬁtc@ﬂbb@hz covoes MeRaGectiimlofi the crystalline

| s -
h'eptanegsgmgtié ?%124 &t ggxglﬂéugﬁ lg.wgﬁér?r%s?a(g@féﬂ%}éﬁﬂe:%?ggeafg%% : 1b1t.(s) fha{aﬁ:teensnc .
signals IR chegnicabgat alies o323 69 T TR G- G Flrstciogiisptdne crystaline
heptanepgieateif@are Be sigadnwizh chethi@] shift gdlusaxip4.6, 139, wel Igh8g.p.m. The
crystallinB héptad sOPRB f@Ms evER ififthBAdthataStetitQAMDy GlohAlP ¥ith aktehidi 868 dalues of
52.3, 1301 51{392352?};?{“@ position in the calorineter cell. An
S

enpty pa pl aced in the reference position. The
calorineter cell is closed and a flow of nitrogen is
passedl@ . shagha typwalselid-stat lgotiealtd CRMAB dOM R spetisurs of the arystalline
heptanel6@hte Fdith oF @Bﬁb(_ﬁmatu.aTKG@ﬁﬁskdﬂ%e%ﬁtﬁnéfolv%’gqugﬁr{ SPhibitVeHabhcRristic
: . - ec an u .0 .
signals SRS iR e o1 814 200 S SRERSR 208, TR hepans sopgte ormis
further ghatagtsrizad by sigreln Wah chpsenh shif eliesc b npides dd7-9t3nd - Ut e
anal yzed using the DSC anal ysis programin the system

sof t wgt@.8 shBRs k%l%%@&%%ﬁ%&ﬂné OpiAS Nk abechBilof fhk @Morphous

rve is,ifategrate t n, basel i ne tenmperatuyre. .
form of Ellind T, PheBRRl: BRD KR BR RS R —
543, 128 petnd i p 4 e Methbehacipriptl of Bisimparhousriqem aigthe signals with chemical
shift valneypd 22 80766, end hi8.lompet The aperphdusifem ipead ftndiep etasicteriged by signals

with chédieh] SitkRahbyor 1¥98M 2%, 6egrae, P t he basel ine of the
reversi bl e heat flow'curve is observed due to a gl ass

transition, the data reported are the onset

t erpeF4t-Grsbownt apisrltelid-eatp Speringr 9, CRAAS MMR wmepfainnef fheamorphous
form of agpdued 2. CHpanictphoshiany exhiktis archah@éristia g wia thentitaBshift value of
-63.3pphows a typical X-ray powder diffraction pattern of

the crystalline non-solvate :

FIG. 10 is a typical MDSC curve of the amorphous form of compound 12. The heat

capacity change observed in the reversible heat flow curve with a 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

-16 -



10

15

form The crystalline non-solvate formexhibits
characteristic diffraction peaks corresponding to
walspaoiisgs of 4.66, 4.59, and 4.36 angstrons. HOEUS2006/025511
crystalline non-solvate formis further characterized
by the d-spacings of 11.89, 4.02, and 3.76 angstrons.
LDL arg frovor tygln:fudcltitimr mcthe fielt vhmediéine 1 beadeMeBedul i B@Icing atherosclerosis
and ass6bi@ed8ik&kdszed by the d-spacings of 12.95, 7.41, and

6.51 stroms.. Fl 2 i.S typi cal DSC curve of the.

. cryst gﬁ%icérélp% ds %’8&73{'6@ bﬁéﬁqﬁrg‘fgsmggﬂ’a very low pplubility in aqueous
environgighis: d e likelio Avmadeiptgdomaiasignsthatémptosepe! ibavalabilfty compared
with fomlﬁﬁnﬁhhﬁarﬂdﬁvelﬂlﬁheﬂlydmﬂe usingredlitliabidve(i ecﬁeﬁlts and §xci ients to make
tablets. CrySthi 1 i : b Oke LB S%O
s e S W oL R
formulatag by sy RlymE hemain Qs 2andir Suastapts onlispersng e seinoserystiline dispersions
in wateggojubletolynpees, sesh-2s pdlyérinylplyooldieode). bi t s characteri stic

z I%? nal A eneinplagiTointalon Shitk bryvalime ﬁo@%oh?aﬁgbf‘/bon@?u 12 Bprises 2

: r cterlstic . cr all'i.ne

dose of S3ng 18R, $0imf, 0 B or i3RI Sh Rty et e o g ol an
S“ffa“a\l}g‘i" e (?5( g qt solutipn foryise i3 pelatiy capsye.nSyph dpsps would be administered
once or ¢wipe ¢ ddyl. iSweh feomslationa e Weblrkows teethiese off siill iiethe art of pharmaceutical
formulatibt act eri zed by signals with chem cal shift val ues of

24.8, 13.1, and 132.3 p.p.mFIG 4 shows a typica

solid-state fluorine- 19 CPMAS NWR spectrum of the

crystalline non-solvate formof conpound 12. The

crystalline non-solvate formexhibits characteristic

signals with chem cal shift values of -62.1, -63.9,

and -66.0 p.p.m The crystalline non-solvate formis

further characterized by signals with chem cal shift

val ues of - 115.2, - 116.9, and - 118.3 p.p.m FIG 5

shows a typical X-ray powder diffraction pattern of

the crystalline heptane solvate form The heptane

solvate formexhibits characteristic diffraction peaks

correspondi ng to d-spacings of 4.79, 4.62, and 4.43

angstrons. The crystalline heptane solvate formis

further characterized by dspaci ngs of 4.20, 4.05 and

3.84 angstrons. The crystalline heptane solvate form

Is even further characterized by d-spacings of 13.12,

11.99, and 5.52 angstronms. FIG 6 shows a typica

solid-state carbon- 13 CPMAS NMR spectrum of the

crystalline heptane solvate form of conpound 12. The

crystal line heptane solvate formexhibits

characteristic signals with chem cal shift val ues of

123.6, 55.9, and 77.1 p.p.m Further characteristic of

the crystalline heptane solvate formare the signals

with chem cal shift values of 24.6, 13.6, and 126.8

p.p. m The
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crystalline heptane solvate formis even further

characterized by signals with chem cal shift val ues of
wW®2003/00553D. 5, and 23.2 p.p.m FIG 7 shows a tRp@i/vsat006/025511

solid-state fluorine- 19 CPMAS NWR spectrum of the

crystal line heptane solvate form of conpound 12. The

WHATAE Y3tAaMEBDTS: hept ane sol vate form exhi bits
characteri stic,_si |s.with chemical shift val ue of
_61. 8, 1 A5Brogess sc’r‘i&yqﬂ%él.zﬁlgﬁ.cﬁ?nﬁ?unglﬂg?Wgtl'al | i ne heptane

solvate formis further characterized by signals wth
chem cal shift values of - 114. §T4)- 117.9, and - 116.7
p.p.m FIG 8 shows a { i cal ;x i’®- state carbon- 13
CPMAS NMR spectrum of hous form of conpound
12. The anorphous form characteristic signals
with chem cal shift val f 54.3, 123.5, and 155.1
p.p.m Further charaéteri ting off the anorphous form
are the signals with chem%c’gl &§hift val ues of 22. 3,
76.6, and 138.1 p.p.m The rphous formis even
further characterized by sig a\vv'bth chem cal shift
val ues of 159.8, 12.3, ahd 98" dRPlam FIG 9 shows a
typi cal solid-state fluorine- 19 CPMAS NMR spectrum of
t he anorphous form of conpound 12. The anorphous form
comprisingthbiepetion of Fampand il with Corspayndll:wi t h chemni cal shift
value of -63.3 p.p.m FIG 10 is a typi cal( C curve
of the anorphois form of conpou?d512. The ekt
capacity ch kderved in the(Reker s#bfie heat flow
curve with a poi nt tenperature
corresponds to t gl ass t¥ansiti f anor phous
conmpound 12. Ut K| kRy Phe conp
pol ynor phs e
i nhibitors of CETP and have utility in increasing the
anmount of HDL-chol esterol and reduci ng the anmount of
LDL-chol esterol in a patient, preferably a human
pat i emtherelmR} 3@ jofaliiDlwdcids bgtbually bsinaéd Blth &5& groups;

known _t,0 titigner in the field of nedicine to be

adv anthag %%Lﬁ‘gé g‘r% a?eeea%blinﬂeé’e qeﬁ&[ Beie&reé%g} the groyp consisting of halogen,
C1-4alkygh au04t et kgl sdarsnsC1-Fer] emhitilntidys ym obtimilhesibiitutehwith 1-5
halogenfl! OC€SS herein have very low solubility in aqueous

envi r |§,rns%1?ﬁﬁs€E %_gd are likely to be nmade into )
f or nuifat} efl fropm Efiglogene Cardalkyh porhni 1+488y), vhgrein C1-galkyl and
-OC1-4alkytpeeropeomsilly butfstfurad vathi 10hBalédeas; are conventional |y

.ve ingredients and excipients to

made ysi solid_agt]
make &Sls IIﬁllgor a group I aﬁ(afl metal cafion selected from Na, K, Li, and Cs;

Y is a leaving group that may be displaced by the -NX- group of the oxazolidinone ring

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

¢ is an integer from 0-2;

wherein the reaction of II and Il 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 II;

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

2. The process of Claim 1,

wherein R1 is H or C1.3 alkyl, which is optionally substituted with 1-5 F;

R2, R4 and RS are each independently selected from the group consisting of F, C1-3alkyl
optionally substituted with 1-5 F, and —~OC1-3alkyl optionally substituted with 1-5 F;
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tablets. Crystalline products that are obtained in
these preparations are readily purified, and may be
wo eoomobsared by di ssolving themin oils and/ or PCT/US2006/025511
surfactants or dispersing themas non-crystalline
di spersions in water sol uble polynmers, such as

pOl y (ViR ks@cid Ot drl iR GRS coﬁ'ﬂ;tlﬁé@f@ ?Jll}(yéf Qﬁ'ﬁuiasﬁ oeﬂld(i’<f wherem

Ee cr st ahfléii ne non- soI vat e of rises
C-3allgy 153a{ky! arq gptipgal S%‘bﬁﬁute‘iwﬁhﬁﬁFaor 150 ng
di ssolxesc&eneae@ffsﬁﬂteg@@& c%éxstago@Nthra g@‘s an oil and

a surfactant to make 56! sol ut’i on use in a
gel at i hiscelseed eomﬁmoweestmerar,%aa@h ni stered once

5 or twiieaminebayr fropele2; formul ations are well known to
t hose ,of ski t of pharmaceuti cal
f or mul® alfflbﬁ’ggm“ﬁ% @LAI MED IS: 1. A process for
synt hesk2onj a corrpound of formula | : conprising the

Ir_| eg(r:t 8{,}[@ 4e?rF ﬁ?gﬁ(ﬂpe lf' 1s\é\£ IBIUIF %‘%}‘ %g%ﬁ{%é% | Sthereof, and

the TeaCIID%lSFca@'WéQWSﬁaRHEeraRHe bﬁﬁdh@ Hr €. each i ndependent | y
10 sel ected fromthe group consisting of hal ogen,
G _4al kyr and - QG -4al kyl, wherein G -4al kyl and
-G _4al WPIO&?SéOBSlai%aHy substituted with 1-5
hal ogevisreiR! is<1spileys ediohallymubdfitural vithel3 FO - 4al kyl |

gg?l og@ éﬁhlﬁﬁésetafﬂ‘ﬁﬁgep%hﬁkn&sei&gﬁ Eﬁalgﬂ){%ﬁl (’Ii?f 13, Q8F3, and F;

groupRi %IZI&’I(FFWtFaI cation sel ect ed from Na, K, Li,
15 and C§(1s¥eléc?edaﬁér$ﬁl\éﬁﬂ gBl%%Bn%QPI(Ia @mel? di spl aced by
the - qrou Bxaz 0o I'norie’ring’p; a and b
are edchs¢ Beterappsensisingef By 6headik eger s from
1-4; angizc |s anlnteger fromO-2; wherein the
react on of and iis carried out in a solvent and
at a é?ﬁib‘?’ﬁgﬁlf’e’né% taalﬂl e for the displacement of Y by
the -M60;group of the oxazolidinone ring of Il; and

20 \'Il\'ﬂ : n ps%l)ng%lsn?h% %o@\? { %%%_ﬁe%rbMH ratnlci] BHle rSachibn 1Js %aegleg out at a tem%erature less

than 30 °C.

4. The process of Claim 1, wherein
R1is CH3;
25 R2 is CF3;
R3 is CF3;
R4 is selected from the group consisting of C1-3alkyl, -OCH3, and F;
XisNaorKk;
Y is C1 or Br;
30 ais2;
bis2or3; and
cis0;
wherein the solvent comprises DMF, and the reaction is carried out at a temperature less
than 30 °C.
35
5. The process of Claim 1, wherein X is H, and the base is selected from the group
consisting of sodium amide, potassium amide, NaHMDS, KHMDS, n-butyl lithium, and t-butyl lithium.
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wherein R is Hor C1-3 alkyl, which is optionally
substituted with 1-5 F;, R2, R4 and R are each

wo peepessdent |y sel ected fromthe group consi stPemusfooéy25511
Cl. 3al kyl optionally substituted with 1-5 F, and -CC
1. 3al kyl optionally substituted with 1-5 F;R3 is
sel ected fromthe group consisting of C - alkyl,

-G - 3al kyl nd E, wherein Ci -3al.lc nd

_ QG - 3§|K&T""%Sf3°r(§ié‘i.“P‘?§}%§1g|%F°§’BB‘§’tdi“? 6‘1‘%%1 fth 1-5 F; X
is selected fromthe group consisting of Na, K Li,
and Cs; Y is selected froviedhe-gFoup consisting of Br,
G, and I; a is an intege oM 1-2; b is an integer
from1-3; and c is O or erefn the sol vent

conpri ses DVF, DVAC, I®PA” DVMSO, or a m xture thereof,
and the reaction is carri dr(ﬁ at a tenperature |ess
than 40 0C. 3. The process 9 Caim1l, wherein Ris

G _2 alkyl, optionally substi engvith 1-3 F;, R2 and
R4 are each independently sel ed ¥rom G - 3al kyl,
CF3, -OCH3, -OCF3, and F;, R8U 54oCH3, CF3 or F; X is
selected fromthe group consisting of Na, K, and Li; Y

5 is selected fromthe group consisting of Br, C, and
compriding #e telctdin oF Cofipathdi 1N bf@EsmpduRAY2-3; and c is O _
wherein the solvent conprises DM, and the reaction is
carried out at a tenperature less than 30 C. 4. The
process of Claim1l1, wherein R is CH3; R2 is CF3;
X
N MeO F
°% J
’ e
CF3 FsC
Y
FsC
7
"
10
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, CI, 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;
15 and when X is H, the reaction further comprises a base.
7. The process of Claim 6, wherein the solvent comprises DMF, and the reaction is
carried out at a temperature less than 30 °C.
20 8. The process of Claim 7, wherein X is Na; and Y is Br or CL.

9. The compound having formula 12, characterized as being a crystalline non-solvate or

a crystalline heptane solvate:
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R3 is CF3; Ris selected fromthe group consisting of
Cl-3 alkyl, -OCH3, and F; Xis Na or K, Yis d or Br
WwW@2003/08557b is 2 or 3; and ¢ is O wherein the BOI/VBIWN6/025511
conprises DMF, and the reaction is carried out at a
tenperature less than 30 C. 5. The process of Caiml,
wherein X is H and the \pase Ls pelected fromthe
group consi sting of sodium dm de, potassium am de,
NaHVDS, KHMDS, n-butyl &b d t-butyl lithium®6
A process for synthesi zlng
conprisi ng the reactfsén of
wherein X is selected frbw 3-«gr oup consisting of H,
Cs, Na, K and Li; and Y i ®-gel ected fromthe group
consisting of Br, C, and |I; Waerein the reaction of
11 and 7 is carried out in a €
tenperature suitable for the Adirsplacenent of Y by the
-NX- group of the oxazolidifaGnetaing of 11; and when X
is H the reaction further conprises a base. 7. The
process of Claim®6, wherein the solvent conprises DVF,
and the reaction is carried out at a tenperature | ess
t han 36 0CThgcommpungeifclainsd byfving faimmlar]12, phregcatdrizedisibsing a
crystalli¥@norBdiva¢. 1s Br or C. 9. The conpound having fornul a
12, characterized as being a crystalline non-solvate
or a crystalline heptane solvate: 10. The conpound of

C ai m19. hatwhe gorhgaufdibfCldidn 10cHR g Folhily €] chdaddgiz8dbyaXRPD

. crystalline non-sol vate. C und, of C aim 10
aitaotRh K boesiion RIS B ofh, 405 Y TRRBRTHITH ract | on
peaks corresponding to d-spacings of 4.66, 4.59, and
4.36 apgst Ffﬂgpéompound of Claim 10 having Formula 12, characterized by XRPD

diffraction peaks corresponding to d-spacings of 11.89, 4.02, and 3.76 angstroms.

13. The compound of Claim 10 having Formula 12, characterized by XRPD
diffraction peaks corresponding to d-spacings of 12.95, 7.41, and 6.51 angstroms.

14. The compound of Claim 10 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, 7.41, and 6.51

angstroms.

15. The compound of Claim 10 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, 124.5,
155.3, 137.7,24.8, 13.1, and 132.3 ppm.

16. The compound of Claim 10 having Formula 12, characterized by peaks in the
solid-state fluorine-19 CPMAS NMR spectrum having chemical shift values of -62.1, -63.9, -66.0,
-115.2,-116.9, and -118.3 ppm.

17. The compound of Claim 10 having Formula 12, characterized by a DSC curve
having an endotherm with an extrapolated onset temperature of 69.62 °C.

18. The compound of Claim 9 having formula 12, characterized as being a

crystalline heptane solvate.
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12. The compound of O aim 10 having Fornula 12,
characterized by XRPD diffracti on peaks correspondi ng

wo eoodosisari ngs of 11.89, 4.02, and 3. 76 angst r BOBUSH86/025511
The conpound of C aim 10 having Fornmula 12,
characterized by XRPD diffraction peaks correspondi ng
to d-spaci ngs of 12.95, 7.41, and 6.51 angstrons. 14.

The conpou 0. havi ng FEor

char adPer i Efga %&Pé%] Finy }Salemnwﬁgﬁw eﬁw%%s%w XBFD
diffractiof pekks B@fﬁsmﬂmgﬁo dlsabingdof5479,4.63; ind 4148. MPstroths02, 3. 76,

12.95, 7.41, and 6.51 angstronms. 15. The conpound of

Cl aim10 having Formula 12, characterized by peaks in
t he s@Di d- ShatenmandaiCliit BBz NviRn8pE2; charmtdraed hgXRPD

dlfﬁactl‘%g g%g @Aﬂ‘_)p &i}nﬁltng X@% gﬁ?@g efl %% ﬂj?é %ﬁ% 884 gl%gs%%msl 24.5,

compound of C aim 10 havi ng Fornul a 12 characterized

by peaks i mht bSnpoghd &@Llﬂ{ﬁ; Halvﬁag 'Fbﬂﬁﬂalﬁz Qﬁd}%‘éﬂ%&ﬁ)  XRPD

rum havi ng ‘chem cal ft values of - .9,
dlffractlogeeaé;s corggi@némg to_l_ckg)agmgsaqfd?: li,llg 99, mg]rﬁ 521&y1gstrpﬁ§
compound of C aim 10 havi ng Fornula 12, characterized
by a Cc ve havi the Wi, t
oxt r agar at ¥ raind & R PR Foidhe b Sfracgieay e
diffraction pypbsiermregfonding tand-Spabiags ofg 41785468, 4.43.24.20 AA6 8341 3.22d 1.99, and
2 anRBoM€I NG a crystalline heptane sol vate. 19. The
>3 am%o%pgund of Claim 18 having Formula 12, characterized

by XRPD diffracti on peaks correspondlng to d-spacings
of 4.79, 4 TﬁQconamm(ﬂofltBalm’ﬂgisﬂamgF ornzilh 12T bieareamped h,cbeaks in the

solid-stdtd GirtBnki8 dT%)fAmlvE@{& Rt g‘bﬁgﬁ?gltsgfﬂsxéaggs Eﬁélsﬁgéfp@s 9,571,245,
s
136, 12% goijfﬁgé g’ ES?EB%IPT oms. 21. The conpound of O aim 18
havi ng Formul a 12, characterized by XRPD diffraction
peaks24.0r r Fapandhiont dfClaims|3arting Fomiulal R, dhracltiz&Phy akk in the
sohd-sta%e ﬁ’l%rﬁ@g§t§’m NMR s Jclﬁ%mq{amg Uﬁgiimg% lﬁt%ﬂés]& *8@‘%' @99 -65.2,

aract eri zed by~ XRPD raction peaks
-114.8, &8?%&@ ‘3}5{7@"&0 d-spaci ngs of 4.79, 4.62, 4.43, 4.20,
4.05, 3.84, 13.12, 11.99, and 5.52 angstrons.
25. A pharmaceutical composition comprising the crystalline non-solvate form of the

compound of Claim 9 having Formula 12.

26. The pharmaceutical composition of Claim 25, comprising a detectable amount of
the compound of Claim 9 having Formula 12, characterized as the crystalline non-solvate form.

27. The pharmaceutical composition of Claim 25, comprising a measurable amount
of the compound of Claim 9 having Formula 12, characterized as the crystalline non-solvate form.

28. A method of treating or preventing atherosclerosis in a patient in need of
treatment comprising the administration of a therapeutically effective amount of the compound of Claim
9 having Formula 12, characterized as being a crystalline non-solvate.

29. The use of the compound of Claim 9 having Formula 12, characterized as being
a crystalline non-solvate, in the manufacture of a medicament for the treatment or prevention of
atherosclerosis.

30. A pharmaceutical composition comprising () the crystalline non-solvate form of

the compound of Claim 9 having Formula 12; and (b) a second active pharmaceutical ingredient
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23. The conpound of C aim 18 having Fornmula 12,
characterized by peaks in the solid-state carbon-13
WERMAB0INKR spect rum havi ng chem cal shift val ureT/W52006/025511
123.6, 55.9, 77.1, 24.6, 13.6, 126.8, 52.3, 130.5, and
23.2 ppm 24. The conpound of C aim 18 having Fornul a
selected fomdtleagraugt consigting oby stpina k DPPAVAIEbiER) 4 ﬁl-eSﬁ@tPQ’AR—%]amma partial

agomstfgﬂdqr@g@n;,grsgg NMR spectrum havi ng cheni cal
val ues of -61. -62.9, -65.2, -114.8, -117.9, and

-116. 7 ppm 25. A pharnaceutical conposi tion
conprising the crystalline non-solvate form of the
conmpound of Caim9 having Formula 12. 26. The

phar maceuti cal conposition of Caim?25, conprising a
det ect abl e anmount of the conpound of C aim9 having
Formul a 12, characterized as the crystalline

non-sol vate form 27. The pharmaceutical comnposition
of Claim 25, conprising a nmeasurabl e anmount of the
compound of Caim9 having Fornmula 12, characterized
as the crystalline non-solvate form 28. A nethod of
treating or preventing atherosclerosis in a patient in
need of treatnment conprising the adm nistration of a
therapeutically effective anount of the conpound of
Claim9 having Fornmula 12, characterized as being a
crystalline non-solvate. 29. The use of the conpound
of G aim9 having Formula 12, characterized as being a
crystalline non-solvate, in the manufacture of a

nmedi canent for the treatnent or prevention of

at heroscl erosis. 30. A pharnaceutical conposition
conprising (a) the crystalline non-solvate formof the
compound of Caim9 having Fornmula 12; and (b) a
second active pharmaceutical ingredientselected from
the group consisting of a statin, a DPP-1V inhibitor,
a selective PPAR-gamma partial agonist, and a CB-I

i nver se agoni st.
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