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number of advantages, including: the imines are formed under much milder conditions (between 20 and

50°C and the presence of MeO'M™ or M*,CO5") which gives more efficient recovery (~90%); a wider
range of substrates are tolerated by these conditions; and the imine product is a stable carboxylic acid salt
which upon reduction can give a corresponding substituted amino acid product. This avoids a potentially
problematic ester hydrolysis step which can lead to epimerization of the amino acid stereocenter. Also,
by the careful choice of reducing conditions, the two amino acid diastereoisomers can be accessed from

the same imine metal carboxylate.

SUMMARY OF THE INVENTION

By this invention, there are provided processes for the preparation of compounds of

structural formulas IA and IB:

R3 R2 83 R2
R1/'\H/kﬂ/OH R1/\HJﬁfOH
O O
IA. IB.

comprising the steps of:
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i mne product is a stable carboxylic acid salt which

upon reduction can give a corresponding substituted
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conpound of formula IA or 1B, wherein Rl is G-5
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alky Red@ng5hﬁﬁhl%hétad|carb@%lﬁe ehfeRad Ko ,prcﬂ[lyé Bdokipbund of formula IA or
IB: aryl or heteroaryl;

wherein R1 is C1.5 alkyl, C3.g cycloalkyl, aryl or heteroaryl;

R2 is C1.5 alkyl, C]-5 haloalkyl, C3-g cycloalkyl, arylalkyl, aryl or heteroaryl;

R3 C1.5 alkyl, C1.5 haloalkyl, C3.g cycloalkyl, aryl, heteroaryl, CF3, CHF2,CH2F or C,Fs;
R4 is C1.5 alkyl;

M is hydrogen, lithium, sodium, potassium or cesium.

DETAILED DESCRIPTION OF THE INVENTION

By this invention, there are provided processes for the preparation of compounds of

structural formulas TA and IB:

)R\3 R2 83 R2
OH -
R H)\ﬂ/ R1/\H/kﬂ/OH
O O
IA. IB.

comprising the steps of: V
a. Combining a ketone or ketal with an o.—aminoester of formula II in the presence of a base

and solvent to form an imine metal carboxylate of formula III, and
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R3 G -5 alkyl, Cl.5 haloalkyl, C3.8 cycloal kyl, aryl,

heteroaryl, CF3, CHFZ, CH2F or C2F5; R4 is G -5 alkyl;
WORMS/0IMEF ogen, |ithium sodium potassium or PEFUSI0N5/027308

DETAI LED DESCRI PTI ON OF THE | NVENTI ON By this

i nvention, there are provided processes for the

preparati on of conmpounds of structural fornulas I A and
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it ok et R bt At BB APy af formuta 14 o
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Whérdmﬁlé ls 1% marr%lydz:a % ey&;bag%g}ﬁgﬁé#r?%?hul a DI to produce a
R2 s Ll Tt et R AT sy e 8ROt 5
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3 '§I kgr’ heteroaryl; R3 C -5 alkyl, G .5 hal oal kyl,
M is bg@roBers; Yttliam skdibm, feagsivm beteivaar yl , CF3, CHF2, CH2F or

o umt BbtasarP ok il RO TR e
i nvent iloan expbadineBEE, the RGN isqrotaSA . I'n an
embodi nedorRfor kdif id &\‘rﬁﬁﬁeh%‘t’h aMoJ—a%niR&egt%? S fofMula I in the presence of a

base and solvent to form an imine metal carboxylate of formula III. In one class of the invention, the
base is a metal carbonate or alkoxide, and the solvent is an alcohol, an ether, an ester or an amide. In one
subclass of the invention the alcohol is methanol, ethanol, 1-propanol, 2-propanol, trifluoroethanol,
butanol, isoamylalcohol, 2-methoxththanol or mixtures thereof. In one subclass of the invention, the
ether is tetrahydrofuran (THF), diethyl ether, diisopropyl ether, dibutyl ether, t-butylmethyl ether
(TBME), dimethoxyethane, or mixtures thereof. In one subclass of the invention, the ester is ethyl
acetate, propyl acetate, isopropyl acetate, butyl acetate, ethyl propionate, or mixtures thereof. In one
subclass of the invention, the amide is dimethylformamide (DMF), dimethylacetamide (DMAC), 1-
methyl-2-pyrrolidinone (NMP), 1,3-dimethyl-3,4,5,6-tetrahydro-2( 1H)-pyrimidinone, or mixtures
thereof. In one embodiment of the invention, the base is potassium carbonate, potassium methoxide or
potassium phosphate and the solvent is methanol. In one class of the invention, this combination is
performed at a temperature of about 15°C to about 80°C. In a subclass of the invention, the temperature
is about 30°C to about 60°C.

In one aspect of the invention, the imine metal carboxylate of formula III is not isolated,
and the reduction is performed with a metal borohydride prepared in an ether solvent to yield a
compound of formula TA. In a class of the invention, the metal borohydride is calcium borohydride,
magnesium borohydride, zinc borohydride or zirconium borohydride. In a subclass of the invention, the
metal borohydride is zinc borohydride. In a class of the invention, the ether solvent is tetrahydrofuran
 (THF), diethy] ether, diisopropyl ether, dibutyl ether, t-butylmethyl ether (TBME), dimethoxyethane,
ethyleneglycoldimethyl ether or mixtures thereof. In another class of the invention, a co-solvent is added
to the ether solvent. In a further class of the invention, the co-solvent is C1-4 alkyl nitrie or aryl nitrile.
In a subclass of the invention, the co-solvent is acetonitrile. In a class of the invention, the volume of co-
solvent is 50-95 vol%. In a subclass of the invention, the volume of co-solvent is 85-95 vol%.

In a class of the invention, the reduction is performed at a temperature of about 25 °C to
about -40 °C to yield a compound of formula IA. In a subclass of the invention, the reduction is

performed at a temperature of about 0 °C to about -40 °C to yield a compound of formula IA.
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b. Reducing the imine metal carboxylate of formula V to produce a compound of formula
IC or ID;
wherein R1 is C1_5 alkyl, C3.g cycloalkyl, aryl or heteroaryl;
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to the ether solvent, hi a further class of the
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base ziﬁﬁ %lg r’?\?teoﬁf&qu er]%ﬁlée f;ng alocra{%%ﬂate prio 11[ Fa lﬂ?& gveo%eacr s o% tlhe %nventlon, the base
is a mgfal <fad¢omtb ar atkoxidepandsthe srbgntis thaleohob taa kthbip mod:syad of zdmrmld:e In one

subcldds §ﬂhé/ ﬁlﬂéntﬁ)ﬁ thél afdofo1ds HOMRRY REhafth 1f olEl 2! Hﬁo ahd), tfifluoroethanol,
the i nvention, the netal de 15

cla
butangl; SgArtAl mPloﬂmffoa@thag@dﬁr o ges ‘@PFW@ g eneowb‘aas 859 inypntion, the
ether h@étﬁhyﬂiéﬂuf}ﬁ (THR), aleﬂiybﬁhaﬁc&s@froﬁyg @théméﬁﬁﬁl@l clﬁﬁbr tﬂﬁ@lrﬂ&hﬁ lether

SO 1 cl ass of

B AR e oS ROl R oo S et e T e is e
acetatgfproplybacetatee isopropyl wedtee, butyl adidedethd peopianaie] atemiktuie ti@reof. In one
iUt A0S S L IR CASTI Ly . -
methyl-3-pameliginape FEVP). . Sadigethek3.48, éé@tahbimﬂhléi)rmv@rqum or aifigures

theredT eﬂMfﬁE bﬁﬁodnﬁelﬁ f fne ﬁﬂ%ﬂldﬂ t‘h@ badY ﬁrﬁ%ﬁulﬁ@g‘b&la@gﬂr p@{assmm methoxide
catal yst _to yiel conpound of formula I'n

and th vt R thgbot RO UG5vepign. At SOMbIRIORS p&ﬁ?l'a}eg} ata temperature

of abdus15d€noé Medt $§0°Omiensubtlash of fhe BRI mpBtiidie Riabsit 30°C to about

60°C conpl ex and a phosphine ligand. In a subclass of the
‘invention, the chiral netal catalyst is

( phane pihos) RpdcOFDhCinventiod, ithd:imirfeen&tailcanbe%&té Q0Bylla Vlismot isolated,

and thé %&%%%E&B&hem t%?fglﬁﬂa 0?&1&%1‘?& 6P %ﬂ?ed nﬁl I af)ér%é‘l\x#n% to aylelg a
comp@ati af fpsaule iC.yingy cépsaoﬁbwmpﬁan e mesplrhgrahiydile is ¢pladre borohydride,

magnesludSoretydiide zih O ¥&BEYdBBe oAEQRum borohydride. In a subclass of the invention, the

metal borohydride is zinc borohydride. In a class of the invention, the ether solvent is tetrahydrofuran
(THF), diethyl ether, diisopropyl ether, dibutyl ether, t-butylmethy! ether (TBME), dimethoxyethane,

ethyleneglycoldimethyl ether or mixtures thereof. In another class of the invention, a co-solvent is added
to the ether solvent. In a further class of the invention, the co-solvent is C]-4 alkyl nitrie or aryl nitrile.
In a subclass of the invention, the co-solvent is acetonitrile. In a class of the invention, the volume of co-
solvent is 50-95 vol%. In a subclass of the invention, the volume of co-solvent is 85-95 vol%.

In a class of the invention, the reduction is performed ¢ 4 temperature of about 25 °C to
about -40 °C to yield a compound of formula IC. In a subclass of the invention, the reduction is
performed at a temperature of about 0 °C to about -40 °C to yield a compound of formula IA.

In another aspect of the invention the reduction of metal carboxylate of formula V is
performed with a metal borohydride in a solvent to yield a compound of formula ID. In a class of the
invention, the metal borohydride is lithium borohydride, sodium borohydride or potassium borohydride.

In a subclass of the invention, the metal borohydride is sodium borohydride. In a class of the invention
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The term “cycloalkyl” shall mean cyclic rings of alkanes of three to eight total carbon
atoms, unless otherwise indicated, or any number within this range (i.e., cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl or cyclooctyl).

As used herein, "aryl" is intended to mean any stable monocyclic or bicyclic carbon ring
of up to 12 atoms in each ring, wherein at least one ring is aromatic. Examples of such aryl elements
include phenyl, naphthyl, tetrahydronaphthyl, indanyl, biphenyl, phenanthryl, anthryl or acenaphthyl. In
cases where the aryl substituent is bicyclic and one ring is non-aromatic, it is understood that attachment
is via the aromatic ring.

The term “heteroaryl”, as used herein, represents a stable monocyclic, bicyclic or
tricyclic ring of up to 10 atoms in each ring, wherein at least one ring is aromatic and contains from 1 to
4 heteroatoms selected from the group consisting of O, N and S. Heteroaryl groups within the scope of
this definition include but are not limited to: benzoimidazolyl, benzofuranyl, benzofurazanyl,
benzopyrazolyl, benzotriazolyl, benzothiophenyl, benzoxazolyl, carbazolyl, carbolinyl, cinnolinyl,
furanyl, indolinyl, indolyl, indolazinyl, indazolyl, isobenzofuranyl, isoindolyl, isoquinolyl, isothiazolyl,
isoxazolyl, naphthpyridinyl, oxadiazolyl, oxazolyl, oxazoline, isoxazoline, pyranyl, pyrazinyl, pyrazolyl,
pyridazinyl, pyridopyridinyl, pyridyl, pyrimidinyl, pyrrolyl, quinazolinyl, quinolyl, quinoxalinyl,
tetrazolyl, tetrazolopyridyl, thiadiazolyl, thiazolyl, thienyl, triazolyl, dihydrobenzoimidazolyl,
dihydrobenzofuranyl, dihydrobenzothiophenyl, dihydrobenzoxazolyl, dihydroindolyl, dihydroquinolinyl,
methylenedioxybenzene, benzothiazolyl, benzothienyl, quinolinyl, isoquinolinyl, oxazolyl, and tetra-
hydroquinoline. In cases where the heteroaryl substituent is bicyclic and one ring is non-aromatic or

contains no heteroatoms, it is understood that attachment is via the aromatic ring or via the heteroatom
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rature to abou
to, berbwl ﬂH@OPW:én«thlqs?benm@hﬁwl@flmheméprpgyl,atb@mphm@a@yﬂ @nd
chloro@béh@tetl@mambfés engk: Badud bt AR dobMBiRLd 8 ncoluS/h @th&lﬂhéﬁ?l and
L carboxylate of formula Vis not isolated
propy eé‘ eduction is performed with a netal borohydr| de
pr epar éalth Bclﬁﬂle@ztddfekalﬁplés;fcemrv]v, axionk ﬁia@bnﬂsﬁﬂiﬁﬂ;&ﬁﬂl db‘tlﬂéviations have the
. In a class of the invention, the neta
fono“{langrﬂ%k%?l ‘de i s cal cium borohydride, magnesium
ﬁ%ﬂrl de, ASEEUHOr ohydri de or zirconi um
b dri de. ss of the invention, the netal
bgcgﬂ%drl de ]l)isc czllahezﬂb%%irnghydrl de. In a class of the
ntion, tHedreehipsic 26id) vent is tetrahydrofuran (THF),
dKQCﬁ)gI et hqutasdnunﬂxa;hmqwl et her, dibutyl ether,
t- /I met hy th (TBI\/E) di nmet hoxyet hane,
E\%& negl yc ft th ether or m xtures thereof. In
aiBMir cl astsBmfrlmdmleﬂemmenti on, a co-solvent is added

THF: Tetrahydrofuran
Zn(BHy)7: Zinc Borohydride
NaBH, Sodium Borohydride

Schemes 1 and 2 depict the condensation of an alpha-aminoester with a ketone or ketal under
basic conditions leads to the formation of a stable isolable imine carboxylate in high yield. Subsequent
treatment of the imine under selected reducing conditions provides access to either the syn or anti
diasteoisomer of the corresponding substituted amino acid in high yield and selectivity. Thus this
methodology can provide easy access to all four diastereoisomers of a substituted amino acid by

judicious choice of alpha-aminoester enantiomer and reducing conditions.



to the ether solvent. In a further class of the

i nvention, the co-solvent is C -4 alkyl nitrie or aryl
wWmeasiol®s5 | n a subcl ass of the invention, the PCT/US2005/027308

co-solvent is acetonitrile. In a class of the

i nvention, the volune of cosolvent is 50-95 vol% In a

subcl ass of the inventionSCHBMO! unme of co-solvent is

85-95 vol% In a class of the invention, the reduction

is perforned at @tenper @bout 25 0C to about
-400Céoy|elda OMPOYN 2& IaIC In a

subcl aB§ of theRinveRi i on gluct an ||3. per f or ned
at a t'rrpercﬁ;wre__oi_abom—o—oc_t_;o abo 0o+

yildhN a worpound of f&asala 1A In Rt INT pect of

the inveption the reduction of netal carbox%bate of

formul a is perfornmed with a netal borohydride in a

solvent to yield a conpound q§ ﬁgnga

of the invention, the netal boro y

bor ohydri de, sodi um borohydri de or

borohydride. In a subclass ¢! thmzinvention Hie M2 a

borohydride is sodlun1borohydr|de cl ass Jof the

i nventionthe sol vent is tgefahy E%ﬁ HJNwa\ﬁ*OH

the invention water is added d% osolvent in

vol une of 1- 10% In a class of th i nvention the

reduction is performed at a tenperature of about 25 0C

to about 0 OC. In another aspect of the invention, the

f !mﬁ% jydrogen and a chiral

R5an%§?§ﬁu%§?g?§§?ﬁ%%9§lelgM%f%%ﬁpound of formula ID. In

one class of the invention, the chiral netal catalyst

is derived from an IridiugCHENQﬁiun1or Rut heni um

conpl ex and a phosphine ligand. In a subclass of the

invention, the chiral Qretal catalyst is

( phanephos) Rh( COD) C (i-Pr-ferrolane) Rh(COD)C . In
anotherfa%pect of tR& | ntion31tha2reduction is
perfor @ 4a boron hydride nd ﬁ@l Lewi s acid
cat ¢4 ld a goggoundre I'n one

cl ass of the |nvent|on boron hy ride |s cat echo
borane. | m™another aspect of the i nveRti{on, the chiral
Lewi s acid catal yst i Redietioh Reduction

al kyl - CBS- oxazaborolidine. In subcl ass t he

i nvention, the chiral LGMAS cid catal yst i
met hyl - CBSoxazabor ol iRii neR?

L on B4 AWOH
H O

The following examples further iltustrate details for the preparation of the compounds of
the present invention. Those skilled in the art will readily understand that known variations of the
conditions and processes of the following preparative procedures can be used to prepare these

compounds. All temperatures are degrees Celsius unless otherwise noted.



The term "al kyl" as used herein shall nean a
substituting univalent group derived by conceptua
wo 2o el45Hf one hydrogen atom from a strai ght BPCT/US2005/027308
branched- chai n acyclic saturated hydrocarbon (i.e.,
-CH3, -CH2CH3 , -CH2CH2CH3 , -CH(CH3 )2 ,
- CH2CH2CH2CHS3 |, - CH2CH( CHBXARIPLE-IC(CH3 )3 ; etc> The

of PELTFR e AR v R S AR o Bl e

indlcated or any nunber within this range (i.e.,
cyclopropyl, cycl obutyl, cyclopentyl, cycl ohexyl,
cycl oheptyl orCEycl ooctyl). As used hereiﬂCFsaryI i's

i ntended tQ nean any.stiablen g&ycl
car bon r O to %g atorfﬂ %n £a |
| east o gis eq suchlary

el enent s cl ude pﬂéﬁgﬁ @SSEfﬁgf t thﬂﬁh¥%yl,
i ndanyl , bi phenyl, phenanthryl, anthryl or
acenaphthyl. I n cases where the aryl substitueft is
bicyclic and one ring is non-aromatic, it is
understood that attachnent is via the aromatic ring.

2,2,2- Tﬁ@ldr&h&éfbpﬁéﬁ&&r(@ﬁl ¥124.3 Ia&ow wﬂadtaea & d}fuxfu%&&m@mlé etBlyl ester (32lg,
rrcyclic ring of

221 5 KRS S A e RS S Syt Beepenatso o

18h. "Htemmturecwarcdoled)mmzwcf filaredlard @ odcehiedted. Olakmus ehealiaded in
TBMé {lgﬁhﬁ)rhﬁ‘ld 9@@}&8 tchgve t'hg' E%len pow% as & éqgalntﬁlsa Het er oar yl

S Wt scope o {n i ncl ude but
are not limted to: ben20|n1dazolyl, benzof uranyl ,

benzof urazanyl, benzopyrqéghmbLEQenzotriazonI
benzot hi ophen benzoxazol carbazol car bol i nyl
c1 ARG RrEC PR Ry FAE KUKl DI cloT BUCTNF ol ASYIRp SALT

i ndazol yl, isobenzofuranyl, isoindolyl, isoquinolyl,
isothiazolyl, i soxazol yl naphthpyridinyl
oxadi azol yl , ol yl, oxazoli ne, |soxazoICH§

pyranyl, pyrazj rg" ’L-%%ﬁmzeoétwyr ester ©/K
KZCO31 MeOH’ 500C kﬂ/OK

2,2,2-Trifluoroacetophenone (4.24 g, 24.3 mmol) was added to érnixture of L-leucine ethyl ester (3.52 g,
22.1 mmol) and K,CO5 (2.90 g, 20.9 mmol) in MeOH (50 mL.). The mixture was warmed to 50 °C for
18h. The mixture was cooled to 20-25 °C, filtered and concentrated. The residue was suspended in
TBME (100 ml) and filtered to give the title compound as a white solid.



pyridazinyl, pyridopyridinyl, pyridyl, pyrimdinyl,
pyrrolyl, quinazolinyl, quinolyl, quinoxalinyl,

W ewosarabyl , tetrazol opyridyl, thiadiazolyl, tPCEHESL09$5/027308
thienyl, triazolyl, dihydrobenzoi m dazolyl,
di hydr obenzof uranyl, di hydrobenzot hi ophenyl,
di hydr obenzoxazol yl', di hyBKaMrI® Y|,

DLRYGOREY ?ﬂéﬂ%(ﬂ, éﬁ%‘f‘@ﬁmq HUEUCINE POTASSIUM SALT

|squ|noI|nyI oxazolyl, and tetrahydroquinoline. In
cases where the heteroaryl substituent is bicyclic and
one ring is -aromatic or contains no heteﬂéaions,

Odlﬁmbﬁﬁﬁor%%aﬁha%‘ﬂ‘iyi leStef age 0 O”H“ c

et er oat ontont ai'ni ng o

1L under SRodo GO D! esps ”°g OK

di
N—OXIdeS thereof are al so enconpassed by thi
definition. As appreciated by those of skil Re

art, "halo" or "hal ogen" as used herein is |ﬁ%ended to
include chloro, fluoro, brono and iodo. The term
"ket 0" means carbonyl (C=0O). The term’ alkoxy as used

BTN SR N T
ester (AL ecaP. lemnpph amchKg3G:d2.80 gt 20 mExl’)irpMeGH(QfO ALK ORié mixture was warmed

to 50 anﬁ)L' &'ﬁle l;l’}jlgtnﬁ)@cﬁﬁé’wagtcgcﬁ@é%/ oap %5t° eﬁl I el&eand ch % ttreagewa BFB%reemdue was

oal nmeans an

SusPeflﬁ‘ﬁ11 ES%BM%IGE}QM% énds)?it@éqdrtp aife thehlélp corsp@u@ 8t 4 Whiteswlit t h
one to five, preferably one to three hal ogen.
Represent ati ve exanples include, but are not limted
to trifluoronethyl, dich®FoMPRGH, and the 1ike. The

Nt(LMTRIFKUaRRYI -PHENYLHUJHSLBIEW)WPHENIYLMW@&S}IMM SALT

is as defined above and to include an aryl portion
where aryl is as defined above. Exanples of aryl al kyl
include, but_are not limted to, benzyl, ququbenzyl,
chlorobenzﬁﬁ% phenyl et hyl , phenyl propyl, 3

f | uor gphienyd et hy ; t hy apl es of
Al Ky VPO D e PR iR SR BMGE . T o

et hy , and pkéﬁ%y, %E%#;SO°C

2,2,2-Trifluoroacetophenone (4.24 g, 24.3 mmol) was added to a mixture of L-phenylalinine ethyl ester
(4.27 g, 22.1 mmol) and K,CO; (2.90 g, 20.9 mmol) in MeOH (50 mL). The mixture was warmed to 50
°C for 18h. The mixture was cooled to 20-25 °C, filtered and concentrated. The residue was suspended

in TBME (100 ml) and filtered to give the title compound as a white solid.

-10 -



In the schenes and exanpl es bel ow, various reagent

synbol s and abbrevi ati ons have the foll ow ng neani ngs:
wW@ERBEN1748Et eonitril e DCHA: Di cycl ohexyl am ne HELT/US2005/027308

Hydrochl oric acid K2CO3: Pot assi um carbonate MeOH:

Met hanol TBME: t-Butyl nethyl ether THF:

Tet rahydr of uran Zn( BH4) 2: EXiamP1Bog ohydri de NaBH4

Sadi r.o ' 3 '

R B SRR i e B B v G e prc acm

ketal under basic condi RODASSIUSBSISLTO the formation of

a stable isolable imne carboxylate in high yield.

Subsequent treatnent of the imne under selected

reduci ng égnditi ons provides access to either thg syn

or anti dijasteojsoner of the correspondi ng subs | fut ed

i pexaci-dnin APEmpPRy@ngicadd el iestary . \ '

ogy ~can—provide—easy—access—+e al
~ 20l soner s S j am no as by OK

j udi ci ous choi ce g?zé;?ﬁ’m-égrﬁ’mg er enanti orrerl\and

reduci ng conditions. SCHEME | Reduction Reducti q@HR50

and R6 are each independently hydrogen or al kyl.

2,2,2-Trifluoroacetophenone (4.24 g, 24.3 mmol) was added to a mixture of 2.S-aminobutanoic acid ethyl
ester (2.90 g, 22.1 mmol) and K,COs (2.90 g, 20.9 mmol) in MeOH (50 mL). The mixture was warmed
to 50 °C for 18h. The mixture was cooled to 20-25 °C, filtered and concentrated. The residue was
suspended in TBME (100 ml) and filtered to give the title compound as a white solid.

EXAMPLE 6
N-(2,2,2-TRIFLUORO-1-PHENYLETHYLIDENE)-L-ALININE POTASSIUM SALT

CF; . CF
o L-alanine ethyl ester _ @N
o . OK
KQCO3, MeOH, 50°C H3C Kﬂ/

3
O

2,2,2-Trifluoroacetophenone (4.24 g, 24.3 mmol) was added to a mixture of L-alinine ethyl ester (2.59 g,
22.1 mmol) and K,CO; (2.90 g, 20.9 mmol) in MeOH (50 mL). The mixture was warmed to 50 °C for
18h. The mixture was cooled to 20-25 °C, filtered and concentrated. The residue was suspended in
TBME (100 ml) and filtered to give the title compound as a white solid.

-11 -



SCHEME 2 The follow ng exanples further illustrate

details for the preparation of the conpounds of the
w@e@s®on4si nventi on. Those skilled in the art wdT/US2005/027308

readi |y understand that known variations of the

condi tions and processes of the foll ow ng preparative

procedures can be used t oERABMPAES t hese conpounds. Al

tenperature r | sj t | Sse

tenperat ur e Ak 450heEuBR YRRkEASE ) PN N

N-(2, 2, 2- TRI FLUORO | - PHENYLETHYLI DENE) - L- VALI NE

POTASSI UM SALT 2, 2, 2-Tri fl uoroacet ophenone (4.24 g,

24.3 mmol ) wax added to a m xture of L-vaI'E

ester (3 g, 22.1 mmol) and K2CO33 (2.90 ‘3,32
BORN 50 ni). Tia" BHyt ure i

for 1§ he n xtuqﬁ 74,0 10- 28 OCHfiItered
and conge at e e rgzs 5 was s epded I'n T
(100 M) ang filtered t é}] eGhe tit e conmpound as a

white solid. LE 2
N-(2,2,2-TRI FLUORG | - PHENYLETHYLI DENE) - L- LEUCI NE

N-(2, zﬁfﬁﬁrgﬁ/l ﬁ%&@ d%e g) V'ahrleth%[a?%rg tsa f (lgﬁ lrﬁ%g(g lélﬁ%‘%éll) ﬁ/ﬂf combined with

ure Cl
sodiura bprehydrige 5221 3yng, §643 mpmed). ) THING - Ol Das! w2erdd0 gl) wae.added to this mixture

and thHP@él:t\ionl Was MBG o DQ25bg for-meTHé hdtioft vﬁﬁ@&ueﬁ@{em tlﬁlt Ig%b}g@ ml) and

8h. The .m xture was cool ed to -

f or
the aqiys Bt camteredtonts, WoFh DD MEs (106 adisats leiss wmgaﬁ%wmm (5 mb)) and
extracted GQthrTBMR (B 16 inl)t @he drghhic Giyviewdsishddtvi® bEaBEOM)UrR8 ofer Na,SO,,

and oo\l BEANSEtuptieoiconbto M 9% 0 et gicaed
diastePOPARSRUNDISALIT 2,2,2-Trifluoroacet ophenone (4.24 g,
24.3 mmol ) was added to a m xture of
L-4-fluoro-Ileucine ethyl ester (3.92 g, 22.1 nmmol) and
K203 (2.90 g, 20.9 mmol )EXAMREER (50 nl). The mixture

was war med N-[(1R)-2,2,2-TRIFLUORO- 1-PHENETHYL]-L-LEUCINE

CF;
\
Na* BH, _Na*BH, ©/\
K[(OK THF THF 4% wat water

20 25 °C

N-(2,2,2-Trifluoro-1-phenylethylidene)-L-leucine potassium salt (50 mg, 0.154 mmol) was combined
with sodium borohydride (23.3 mg, 0.615 mmol). THF (1.0 ml) and water (40 ul) were added to this
mixture and the reaction was stirred at 20-25 °C for 1h. The reaction was quenched with 1N NaOH (2
ml) and the aqueous layer extracted once with TBME. The aqueous layer was acidified with 1N HCI (5
ml)) and extracted with TBME (2x10 ml). The organic layer was washed with brine (5 ml), dried over
Na,SO,, and concentrated to yield the title compound as a white solid. F NMR of the product indicated

a diastereomeric ratio of 59:1.

~-12 -



to 50 OC for 18h. The m xture was cooled to 20-25 0C,
filtered and concentrated. The residue was suspended

WO 2008BVESX 100 M) and filtered to give the titP&r/US2005/027308
conmpound as a white solid. EXAVPLE 4
N-(2,2,2-TRI FLUORO | - PHENYLETHYLI DENE) - L- PHENYLALI NI NE
- POTASSr UM SALT 2, 2, 2- Tri EKamro@oet ophenone (4. 24 g,

eyl ey ORG-BHTE L5 TR kD] e AL BN
20.9 mol) in MeOH (50 nL). The m xture was warned to
50 O0C for 18h. The mi xture was cooled to 20-25 0C,

filtered and concentrated. The residue was suspend
in TBVME (10@fkd ) and filtered to give thezéltle

[(7"-7 AN
ACK) 4. 24
g, 24.3A o)
25- ani nobut acid et RPr2%er (2 50 g, 22.1 rmol)
and K2COB 47 o%, 20.9 mph) in MeOH (50 ni). The

m xture wasPvarnmed to 50 OC for 18h. The m xture was
cooled to 20-25 0C, filtered and concentrated. The
resi due was suspended in TBME (100 ml) and filtered to
ive the title conpound as a white solid. EXAMPLE 6
*FIUCRP -(VA22, 2T riiRior-Uiphgoy lethplifaas)- =fayving prragsiung sa(FONpge. 146 mmol) was

comblﬁ’éaTvﬁﬁﬁlddMIr%rahyan& @2.0migd 0.987 RAEB! QHPQPQ lﬁﬁ) dnft whter @40 ul) were added
i kg 0 S o s UL
NaOHr(ml))and the lp@icluy Ber ektyactedloacenvixt TBMEWASe dpesmEdayedwiciied with 1N
el § {8 A xR @H‘f}éﬂi{ﬁ P88 ofif OhRd, taglc%%efzvsvaas \aash&f w3 (5 mi), dried

concentra Fesi due Wis
over Na,SO,, and concentrated to yield the title compound as a wh1te solid. '’F NMR of the product

indicated a diastereomeric ratio of 71:1.

EXAMPLE 10
N-[(1R)-2,2,2-TRIFLUORO-1-PHENETHYL]-L-PHENYLALININE
CF3
Na* BH4
CF
OK  THF 4% water =
O

20-25 °C N
2h H 9)

N~(2,2,2-Trifluoro-1-phenylethylidene)-L-phenylalinine potassium salt (50 mg, 0.139 mmol) was
combined with sodium borohydride (21.1 mg, 0.557 mmol). THF (1.0 ml) and water (40 ul) were added
to this mixture and the reaction was stirred at 20-25 °C for 1h. The reaction was quenched with 1N
NaOH (2 ml) and the aqueous layer extracted once with TBME. The aqueous layer was acidified with
IN HCI (5 ml)) and extracted with TBME (2x10 ml). The organic layer was washed with brine (5 ml),
dried over Na,SO,, and concentrated to yield the title compound as a white solid. *F NMR of the

product indicated a diastereomeric ratio of 61:1.

-13 -



TBME (100 m) and filtered to give the title conmpound
as a white solid. EXAMPLE 7

wWORG601 455 2, 2, 2- TRI FLUORO | - PHENETHYL] - L- VALI NECT/US2005/027308
N-(2,2,2-Trifluoro-I|-phenyl et hylidene)-L-valine
potassiumsalt (50 ng, 0.161 mol) was conbined with
sodi um borohydri de (24. 3 srgaMBLE42 mol ). THF (1.0 m)

oot ol 2t PR BOSHE Sa B AT o P Cnls

was quenched with IN NaOH (2 m) and the aqueous | ayer
extracted once with TBME. The aqueous | ayer vvas
acidified wiGfg IN HJ (5 nl)) and extracte @

) e or gani c Iaﬁ ms vvashed Wl_ﬁ3b i ne (5
NaZSO _ahle” Bolice

‘ ntra S d
i ! éK/\:hl t'lE}-IBGI%dvat&B R of Ehe
ndilé‘at a di astggegmeric rlatig of 65:10
EXAMPLE 8

N-[ (172) -2, £ 1R FLUGRO: | “BHENETHYL] - L- LEUCI NE
N (2,2, 2- Tr| fluoro-1-phenyl ethylidene)-L-Ieucine
potassiumsalt (50 ng, 0.154 mmol) was conbined with

' .ah [ . .0..615 .. THF (1.0
o S 00 B oS . 1
mmol} waseoinbineduréth sediym borobydride (233 0L 0f638 minkvl). THEF (1 @ant) aranwater (40 ul)
were a‘@@éd Quahahede Whd fe Hélcthlﬁl%s Qﬁmm 2 2@P8o¢ Fbg lgﬁ"f%grgg‘cdoﬂ%% quenched

racted once wth e aqueous

with 150G (G G T PRYCPE layes eKiapied ik et FRAME o Bhemavpour By was

acidifie@ w10 1N ch (3 68)) HhDSHBabied ammmzmm dTM-! $iBar 1 15%&@ tw/ﬁ§washed with

co t e I
brine (i), 456455 RS040 P B YT BTGRP, e whit Sid. F NMR
of the prodd@mtdlaatadladadstecbomeﬂc asibef 2dheric ratio of
59: 1. EXAMPLE 9
4- FLUORO-N-[ (11 ?)-2, 2, 2- TRI FLUORO- | - PHENETHYL] - L- LEUCI
NE EXAMPLE 12

N-[(1R)-2,2,2-TRIFLUORO-1-PHENETHYL]-L-ALININE

CFs
CF3 CHj
~N N Na* BH4- - OH
L ok THF 2% water EjA N
HsC' 20-25 °C O
o) 2h

N-(2,2,2-Trifluoro-1-phenylethylidene)-L-ethylalinine potassium salt (50 mg, 0.176 mmol) was combined
with sodium borohydride (26.7 mg, 0.706 mmol). THF (1.0 ml) and water (40 ul) were added to this
mixture and the reaction was stirred at 20-25 °C for 1h. The reaction was quenched with 1N NaOH (2
ml) and the aqueous layer extracted once with TBME. The aqueous layer was acidified with 1N HCI (5
ml)) and extracted with TBME (2x10 m!). The organic layer was washed with brine (5 ml), dried over
Na,SO,, and concentrated to yield the title compound as a white solid. *F NMR of the product indicated

a diastereomeric ratio of 6:1.

-14 -



4-Fluoro-N-(2,2,2-Trifluoro-I|-phenyl ethylidene)-L-Ieuc

i ne potassiumsalt (50 ng, 0.146 nmmol) was conbi ned
wowak/osass um bor ohydride (22.0 ng, 0.582 muol ) PCTHF2005/027308

(1.0 M) and water (40 ul) were added to this mxture

and the reaction was stirred at 20-25 0C for I h. The

reacti on was quenched w tEKAMPNA@H (2m ) and the

ayer vas 2EigSTPed v ROPROHE T T BT e

with TBME (2x10 m). The organic | ayer was washed wth

brine (5 m dried over Na2SO , and concentrated to
yieIdthet'Ffse conpound as a white solid. ae of
the p |nd|cateda%|a§l;[ reoneric rat|‘°bf 71 1
EXA 4

OH
HEN\{J\.{AU | NE

N-[ (| -TFQ)R |
N-(2, 2 i\‘fl 0- Ug@ﬂgﬁ% en phenyl al Oni ne
pot assi um sfal t -40189 mol) was conbined with

sodi um bor ohydr de (21 1 ng, 0.557 mmol ). THF (1.0 m)
and water (40 ul) were added to this m xture and the
reaction was stirred at 20-25 OC for Ih. The reaction

Zinc (Wp&ldtde mmeﬁ’g Wﬂrﬁ?&%ﬂgaswgﬂufl@ﬁ)gm%ﬁgggﬁg, g?ﬂﬁmgliﬁ wlel@’sﬁgpended in
o F GEFhE Rt fr 1 e resalting DS 32t opddn 4} Crandppwspension of
N-(2,2(22txiflfonod ypheifiiethylidgad) il cvaliay potassiam swa&he @hgv\nl Uh\nrbdl) iﬁ@}(ﬁN (15 ml)

and Mgbh (L gm%&ﬁg&a%?% ]t\@ﬂg Qborgﬁ S, %ﬁﬁﬁf@?dgtg %HcZure was extracted with

TBM]%)@G‘CR%@D i "Heti crganecdayergivers veshed mith buner @Oind), dfied over Na,SO,, filtered and

concelﬁﬂatelslt Gk cd d hite solid. °F
ey é)-z 3, 2- TR FLUORO | - PRENETHVLT - - PEriottet eiopgd =
diastereguericyatio ¢ (3?2) 2,2,2-trifluoro-I-phenyl et hylidene]
am noJbut anoi ¢ acid potassiumsalt (50 ng, 0.168 mmol)

was conbi ned with sodi uwlﬁ ide (25.4 ng, 0.673
mmol). THF (1.0 m ) and ul)
N-[(15)-2,2,2-TRIFLUORO-1-PHENETHYL]-L-LEUCINE

N ZH(BH4)2 ¢
H(OK CHg,CN/ MeOH

-40°C

Zinc (II) chloride (204 mg, 1.5 mmol) and sodium borohydride (113 mg, 3.0 mmol) were suspended in
DME (1.5 mL) and stirred for 18h. The resulting suspension was cooled to -40 °C and a suspension of
N-(2,2,2-trifluoro-1-phenylethylidene)-L-leucine potassium salt (325 mg, 1.0 mmol) in CH;CN (15 ml)
and MeOH (1.5 ml) was added. After 3h 1N HCI (20 ml) was added and the mixture was extracted with
TBME (3 x 20 ml). The organic layers were washed with brine (10 ml), dried over Na,SO,, filtered and
concentrated to give the title compound as a white solid. ’F NMR of the product indicated a

diastereomeric ratio of 18:1.
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were added to this m xture and the reacti on was

stirred at 20-25 C for Ih. The reaction was quenched
WwWORh/0IMSNaOH (2 m ) and the aqueous | ayer extPEDUSH05/027308

once with TBME. The aqueous |layer was acidified with

INHCO (5 m)) and extracted with TBME (2x10 m ). The

organi c | ayer was washed BXAMPOEIIpe (5 m ), dried over

NaZSO, r j the title co

e a wi TEOQBPGRGE e R T iy f- LA

di astereoneric ratio of 20:1. EXAMPLE 12

N[(117)-2,2, 2-TRI FLUORO | - PHENETHYL] - L- ALI NI NE

N-(2, 2, 2-Tr§ Fs uor o- I - phenyl et hyl i dene) - L- et@yl aI i
m 0,1 I) was conb

pot assi\ alt (50 ng,
sodi ohyNri de (26 7% 06 @ H .

at ex) (40 ul) ure gnd tlhe
reacti /rvva fred at‘ﬁggﬁg/ The reacfi on
was quenm h I N Nad®’C2 n1) and t he aqueous | ayer

extracte ith TBME. The aqueous | ayer was

acidified iith INHO (5 m)) and extracted with TBME
(2x10 m ). The organic |ayer was washed with brine (5
m), dried over Na2Sq 4, and concentrated to yi el d the

T A I N R ——

DME (115 BXAMELsErrdBfolN §1{. | The resulting suspension was cooled to -40 °C and a suspension of 4-
ﬂuoro§ﬁ- 222 23’%[%%' be%%&g@ﬂ elfllcglh dpo asvﬁl%l sa ﬁ !ﬁ%nol) in CH;CN
(15 mb m@Mﬁaﬂ (83 @ﬂ}mw afldege radtes als, ¥ I3 (20 ml) Mac(dtd Bodhthy mawtde was
extracfetl'vﬁﬂhq(iil\ﬁ]@ 3 A8 m1) ThEe bG8 fa’y&gw&é%%ﬁ'“ﬁﬂl bifE (ml) Qfhed over

and a suspensi on of
Nazs%’félffezi aﬁg EFICFIRREIS0 BLVp el serpRAUNdisieybite-splidi RENMR of the product
indicafedhasiet¢pinsdd ttid 32k: g, 1.0 nmmol) in CH3CN (15 m) and
MeOH (1.5 m) was added. After 3h IN HO (20 m) was
added and the m xture was extracted with
EXAMPLE 16

N-[(15)-2,2,2-TRIFLUORO-1-PHENETHYL]-L-PHENYLALININE

CF,

~N ZH(BH4)2

. k”/OK CH,CN/ MeOH
S -40°C

Zinc (II) chloride (204 mg, 1.5 mmol) and sodium borohydride (113 mg, 3.0 mmol) were suspended in
DME (1.5 mL) and stirred for 18h. The resulting suspension was cooled to -40 °C and a suspension of
N-(2,2,2-trifluoro-1-phenylethylidene)-L-phenylalinine potassium salt (359 mg, 1.0 mmol) in CH;CN (15
ml) and MeOH (1.5 ml) was added. After 3h 1N HCI (20 ml) was added and the mixture was extracted
with TBME (3 x 20 ml). The organic layers were washed with brine (10 ml), dried over Na,SO,, filtered

and concentrated to give the title compound as a white solid. ’F NMR of the product indicated a

diastereomeric ratio of 17:1.

-16 -



TBME (3 x 20 ml). The organic |layers were washed wth

brine (10 mM), dried over Na2SO4, filtered and
weovesrsat ed to give the title conmpound as a MN/US2005/027308

solid. 19F NWR of the product indicated a

di astereoneric ratio of 33:1. EXAMPLE 14

N-[(15)-2, 2, 2- TRI FLUORO | - PHENETHYL] - L- LEUCI NE Zi nc

(1) chloride (204 ng, 1. Lﬁé?nd sodi um

bor ohydri de (113 ng, 3.0 @ e suspended in DVE

( 1. BUTANOAD A CSD, - f[ekf)-L ar2-TRIFL UDREO- -EHENY LEFHYILSDEING ]| 913.S)-

was cooled to -40 0C and a suspensi on of

N-(2,2,2-trifluoro-I-phenyl ethylidene)-L-Ieucine

pot assi um s ;:t (325 ng, 1.0 mol) in CH3CN (15 m I_f}md

MeOH (1.5 3was added. After 3h IN HO (20Fgi was®
added 2 Re m xture acted with TB (3 x
m). hr gahli ¢ Iayer%ed , bt | DR CH
m), Wried over I\lqﬂémcgcmg,[&ﬁ{and ent ret ed 't o
gi ve the t|1‘le npoun a,%a white soNg 19F NVR“Of
the productsjpndizat ed astereoneric ratio of

18: 1. EXAI\/PL%

4- FLUORO N- [ ( 15 -2,2,2-TRI ELUORO | - PHENETHYL] - L- LEUCI N
Zinc @) ghlgrde (24 mgnl. B ap@g)@%borq_hygn%ﬂ; mgny0 g)gml)u;mre suspended in
DMEROS a1y dhd éRrel k3 SRUThedehilt hgpeﬁﬁcfrﬁzva%léﬁ&@d‘%e% @ arQM-:suspensmn of
A )-%-\égl% %%@?}pgot 12}%12%%6 gﬂaieggq eg;nglfs:] lajllg pat ssmlljnsglatrzg¢7 mg, 1.0 mmol)
in CH3CN Ot omlafPM2OP-(1 5indl) way addd:d- p&f&myh &N B3Q1i(20emB Jvak added @hdthe mixture
was extr &9‘%@2 I’]t@[@% rﬁ( %6 \rl\ré Jus aréamc }ﬁy%r(se Fx)e?hwals%da\gm !iﬁ)ﬁ dl:ﬁ ), dried over
NazSQ.aﬁlt@rddjeuﬂ canentrited toigdteuhetitivesmpsundas b ediitevsalid. TENBVR 8f the product
mdlca@i mlgﬁergmnggeg@%ql hayers were washed with brine (10

. dried over Na2SO4, filtered and concentrated to
glve the title conmpound as a white solid. 19F NWR of

t he product EXAMPLE 18
N-[(15)-2,2,2-TRIFLUORO-1-PHENETHYL]-L-ALININE

CFs CHs
©)§ Zn(BH,), N/'\H/OH
—_— H
HyC™ K”/OK CH,CN/ MeOH o)

-40 °C

Zinc (II) chloride (204 mg, 1.5 mmol) and sodium borohydride (113 mg, 3.0 mmol) were suspended in
DME (1.5 mL) and stirred for 18h. The resulting suspension was cooled to -40 °C and a suspension of
N-(2,2,2-trifluoro-1-phenylethylidene)-L-alinine potassium salt (283 mg, 1.0 mmol) in CH;CN (15 ml)
and MeOH (1.5 ml) was added. After 3h 1N HCI (20 ml) was added and the mixture was extracted with
TBME (3 x 20 ml). The organic layers were washed with brine (10 ml), dried over Na,SO,, filtered and
concentrated to give the title compound as a white solid. ’F NMR of the product indicated a

diastereomeric ratio of 6:1.
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indicated a diastereoneric ratio of 25:1. EXAMPLE 16
N-[(15)-2, 2, 2- TRI FLUORO | - PHENETHYL] - L- PHENYLALI NI NE

wQ@ewe/0{Hp5 chl ori de (204 ng, 1.5 mmol) and sodi BeT/US2005/027308
bor ohydride (113 ng, 3.0 mml) were suspended in DME
(1.5 m) and stirred for 18h. The resulting suspension
was cool ed to -40 0C and EXAMBpENSi on of

: rif =l - I i == i nj
RS b e R R B st SRR PRy PR -1
MeOH (1.5 nl) WhAEUEDNIE DICYFL@HAEIHLAMINEISALA0 nl) was
added and the m xture was extracted with TBVME (3 x 20
m ). The organic | ayers were washed with brine (10

m), dried over Na2SO4, dpltered and co ntrated to
' ' 19F NVR of

O~
O 1 - PHENYEER YL NQ -, (25) -

the product indic
1. EXAVPLE 17 BUTA

2-{[(ib5)-2, B

Zinc (11) i de (204 ngy, 1.5 nmol) &hd sodlum

boro I oe , 3.0 mmol) wer

(1.5 and stl rred for 18h.' The fkébsp}mng sus enS| on

was cooled to -40 C and a suspensi on of
(25j-2-{[(iZ)-2,2,2-trifIuoro-l-phenylethyliden ]am'no
}butanoi ¢ acid potassiumsalt (297 ng, 1. i M |=
CH3CN (15 mM) and MeOH (1.5 m) was added

HCO (20 m) was added and the m xture was e r3ac ed
with TBME (3 x 20 m). The organic |aye ERE he®@®K
wth brine (10 m), dried over Na2SO™4 terel\d an

g a whiteQ

concentr at ed \/ title coppous
solid. 19FGi GBH“)ﬁgbém%@gduct [ At ed "a

di aster eorrgrbel_ligt of 11: 1. E 18
MeO,S

CF3

OH
N
® O
MGOQS

A 200 mL vessel was charged with 2,2,2-trifluoro-1-[4’-(methylsulphonyl)biphenyl-4-yl]ethane-1,1-diol
(9.08 g, 26.2 mmol), F-leucine ethyl ester sulphate salt (8.66 g, 31.5 mmol), potassium carbonate (14.5 g,
104.9 mmol) and methanol (27.3 mL). The mixture was heated to 50 °C, aged for 4 h and then cooled to
-5 °C.
A 500 mL vessel was charged with zinc chloride (7.15 g, 52.5 mmol) and dimethoxyethane (40.9 mL).
The mixture was cooled to -10 °C and sodium borohydride (3.97 g, 104.9 mmol) charged in a
portionwise manner. The mixture was aged at -10 °C for 1 h and acetonitrile (63.6 mL) added,
maintaining the temperature below 0 °C.

The imine mixture was then transferred to the borohydride solution, at such a rate as to

maintain the temperature between -5 and +5 °C. The reaction was then aged between -5 and +5 °C for

- 18 -



N-[(15)-2, 2, 2- TRI FLUORO | - PHENETHYL] - L- ALI NI NE Zi nc
(I'l) chloride (204 ng, 1.5 mmol) and sodi um

wherekydsi de (113 ng, 3.0 mmol) were suspendedPCTUSIVES/027308
(1.5 m) and stirred for 18h. The resulting suspension
was cooled to -40 0OC and a suspensi on of

1.5 h,Nubrhed Brthé b W@difor offabeonel (83.134L) aengbwkd &) Wzl’ﬂnﬁ@ 20 °C. TBME (60.6

oL, ORI AT P} enge Wt S TP st st o820 min. 7ne

organédithest veus degah&:dmn& theraQuamasreeaxtmmit\ada TBNME (4334&/510 3The t20 TBME

phascfidee cinl S0 BN I FLAB IR el D (0 o

chyo@whaeylmee ¢523ee28compoll s gen ehasgriloserSQintii ot 2059, KR pfluct surry was
aged 56&? °@E;f<%%g§[ &gu&lrga‘i bk &Pl BBVEN(SOTRILY.CAR@LdrAn@n-vacuo at 30 °C to

constant peighiRthe fjtle canponpd wapobpapad agembite ppwder( VETHYL SULFONYL
) Bl PHENYL- 4- YL] ETHYL} - LLEUCI NE DI CYCLOHEXYLAM NE SALT
A 200 nL vessel was charged with
2,2,2-trifluoro-I-[4"-(nmethyl sul phonyl) bi phenyl -4-yl]e
thane-1,l-diol (9.08 g, 26.2 mml), F-1eucine ethyl
ester sul phate salt (8.66 g, 31.5 nmmol ), potassi um
carbonate (14.5 g, 104.9 nmol) and net hanol (27.3 ni).
The m xture was heated to 50 0C, aged for 4 h and then
cooled to -5 0OC. A 500 niL vessel was charged with zinc
chloride (7.15 g, 52.5 mmol ) and di met hoxyet hane (40.9
m.). The m xture was cooled to -10 OC and sodi um
borohydride (3.97 g, 104.9 mmol) charged in a
portionwi se manner. The m xture was aged at -10 OC for
1 h and acetonitrile (63.6 nL) added, maintaining the
tenperature below O OC. The imne m xture was then
transferred to the borohydr|de sol ution, at such a
rate as to
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mai ntain the tenperature between -5 and +5 0C. The
reacti on was then aged between -5 and +5 OC forl1l.5 h,
w@@eokEss by the sl ow addition of acetone (33.BCTiIy2085627308
allowed to warmto 20 0C. TBME (60.6 nL), 2M HC
(181.7 nL) and DI Water (63.6 nL) were charged and the
WHAIrAS gt apagpdsf or 30 m n. The organi ¢ phase was
separated and the aqueous re-extracted with TBME (45.4
m.). The two TBME phases were conbi ned, washed with
wat er (#45. 4 Alprocesd forgingpadng adoeghound df famdz IAIGIB3 nl) .
Di cycl ohexyl am ne (5.23g, 28.8 mmol) was then charged
over 30 mn RQC The product slurgy s aged at
20 0OC for 1 ifl tered and washed with TBYE (36.3
m). After n-Qituo at 30 0C_to~¢ aniOH
wei ght , thB'tithe ¢ npound was obt aRhed gs a ite
powder . WHAT IS'&LAI OED IS: 1. A process for pyeparing
a conpound of fomguola A or EB: IA |IB. gpnprising
the steps of: mbi ning a ketone or ketal with an
a- am ncempeyingthesigpsafl a |1 in the presence of a base

and sojvent @&n&ﬁmg}l %tohérm&tamhﬁhn aagxﬁﬁeféé{e%@foﬁﬁulanm the presence
formula | uci ng e i mne netal

of a basgagd) Wean@ fB‘fm FOFRA Iaetﬂwﬂ@s%%t%a{fe@maa fbapbund of
formula A or EB; wherein R is C-5 alkyl, C3.8
cycl oal kyl, aryl or heteroaryl; Ris d _5 alkyl, C-5
hal oal kyl, C3-8 cycl oal kyl, arylal kyl, aryl or
heteroaryl; R C -5 al gyl , Cl.5 hal oal kyI

1
cycl oal kyl, aryl, het roaryl CF3, CI—|F2FE:I—|2 C2F5;
R4 is C-5 al kyl; OR* /k /k”/O'M*

'H,N R®” N
0] O
I .
b. Reducing the imine metal carboxylate of formula III to produce a compound of

formula IA or IB;

wherein R1 is C1_5 alkyl, C3_8 cycloalkyl, aryl or heteroaryl;

R2 is C1-5 alkyl, C1-5 haloalkyl, C3.8 cycloalkyl, arylalkyl, aryl or heteroaryl;

R3 C1.5 alkyl, C1.5 haloalkyl, C3.§ cycloalkyl, aryl, heteroaryl, CF3, CHF2,CH)F or C,Fs;
R4 is C1.5 alkyl;

M is hydrogen, lithium, sodium, potassium or cesium.

2. The process of Claim 1 wherein the base is a metal carbonate or alkoxide, and

the solvent is an alcohol, an ether, an ester or an amide.

3. The process of Claim 2 wherein the base is potassium carbonate, potassium

methoxide or potassium phosphate and the solvent is methanol.

4. The process of Claim 1 wherein step a is performed at a temperature of about
15°C to about 80°C.
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Mis hydrogen, lithium sodium potassiumor cesium
2. The process of Caim1 wherein the base is a netal
w@aroboras® or al koxi de, and the sol vent is an BCT/ORIN5/027308

an ether, an ester or an am de. 3. The process of

Claim2 wherein the base is potassium carbonate,

pot assiyim netRGrdEa B CIRUaTSIeuthe RapeRakeisabsht BOPE to about 60°C.

solvent is nmethanol. 4. The process of Caim1l wherein

step a is perfornmed at a tenperature of about 150C to

about 800C. SThePageprod Cam 1ofhefimtharininsvmerabiamboxiiete of formula IIT is not
o TRERRIE ST, APRHG S0 3R o8l o s
compogndfod fommbia INE i s not isolated, and the reduction is

performed with a netal borohydride prepared in an

ether solvent to yield a conpound of formula IA 7. )

The prokess B peycassf 6lajh &rdiersin the meiat barohydridmiy @elfiga borohydride,

magn%s%n@ﬁérgwdﬁua Qe B fbhjdRle oﬂ%ﬁﬁﬁﬁmd%mdda%rﬂi&éﬂdt[ thh@ %thteﬁdol\/ént is
r ride or zjrconi 0r.0 ri de an 14 :
ttrang i OOk e TGP G GGy Cor RGeS o gryethane,
ethyleatdladoldiietbylteytler et thizrurestthdpasify | met hyl et her,
di met hoxyet hane, et hyl enegl ycol di met hyl ether or
m xtures thereof. 8. The process of Caim6 wherein a
co- sol vent i'Begdutest of flagm ¢ otharein afo-HOeEdadded in alfpdume of 50-95% .
process of Claim8 wherein the co-solvent is C -4

al kyl aryl, nitril 10, The. process of. (] ai .
aher ei 1ot oy PTeiseT FPRB MR b Erstyeat i AHbg pefgt vl
25 to about -400C.
10. The process of Claim 1 wherein step b is performed at a temperature of about 25

to about -40°C.
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