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(57) Abstract: This mvenl:lon relates: compouds of formulae Whereit A is CN CONHz OR CONHCOOR, R being melhyl or
optionally substituted | benzyl, useful as mtermedzates for cholesteryl ester’ transfer protein (CETP) mhibxtots and methods for the
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optionally substituted benzyl, useful as internediates for chol esteryl
ester transfer protein (CETP) inhibitors and methods for the preparation
thereoféw/g ?e t ember 2005 WO 02/ 088069 PCT/|B02/01217 |1 COVPOUNDS USEFUL
AS. | NT # S FOR 4- AM NOQUI No_l NE -DERI VATI VES FI ELBCEEBOPAE2I7NVENTI ON
This invention rel ates to_conpounds!useful as internediates for
chol est eFB1PEEPE VT Hh % f BT EECES P - M EY ORIV E RERFETIYES for t he
preparation thereof. BACKGROUND OF THE I NVENTI ON. At heroscl erosis and its
associ ated coronary arter y|8j se8gery E'NSFI Ns Anong the many factors

controlling plasma | evels endent principl es,

chol est eryl Hitemventiosf eslafesotiei cofnPBliRYs agséful tas dhfetnicsiiatas! fdrhr ee. The
nunber .25 of

_rol f .t | t I t f d
Tt ested Ssle ety PR A1 oL ko g mopdntir yheet er and

trigl yqﬁépg,%t,gﬁtmg%fl i poprotein particles, including high. density

~-l'i poproteins DL), | ow density Lipoproteins (LDL), very tow densi ty

- -1ipoproteins (VLDL) &%KGBDWQ!%’IITHE INVENEIONesul t of CETP activity is
‘a |l owering of chol est and an increase in LDL chglesterol. This
PBERECTRSS L £

5 asSbeiabgeareran aerydisaase Gidrisdemic,
tléégiﬁi% ale }sr{fﬁé |%lgsed risk

for CHD. whol | y satisfactory HDL-el evati.ng tEerapl es exi acin can

jgrﬂsrs

effect on |

| eadi ng\Qcﬂf}’seﬁe@DHd@m disl«t yactars hesmakingst obabity, e thckoof dexdleise) t andt t enpt s t o

K b K of d
"I 1 R BRA SRR it iCoiagOR Bl g R SOBRAGY  hor hpy,
cor onahgarthiiesdse{CIEDY FerhiNBlthE 4B KorhBnBatise GHHERM frteeuy, death in the

-U.S. Risk.for developnment of this condition has been shown to be strongly
“correl at ed \mlﬁf@e@@\eﬂ!@prpaatﬁﬁtmismmdntmmhas babnlshanretmtbedsttcmglf: rray be
t he

.oorrelated with certain plasma lipid levels. While elevated LDL-C may be the
_ most recognlzed form of dyslipidemia, it is by no means the only significant
- 15 hpzd assoc:ated contnbutor to CHD. Low HDL-C is also a known risk factor for '
CHD (Gordon, D. J., et al.: “High-density - Llpoprotem Cholesterol - and
) -Cardio'vascular Disease", Circulation, (1989), 79: 8-15). .
" High LDL—choIesterol and ftriglyceride Ievels are. positively correlated
while high levels of HDL—cholesteroI are negatively correlated with the risk for
20  developing cardlovascular diseases. Thus, dyslipidemia is not a unitary risk -
| profite for CHD but may be comprised of one or more lipid aberrations.
o Among t‘he"many'factqrs_ _controlting p_iasnia levels of these disease
Eiep'éndent prindiples.,- chdlestefyl ester transfer protein (CETP) acti_il_ity affects
-l th‘fee. The role of this 70,000 'daltohp_lasmé glycoprotein found in a number
25 'of animal species, including humans, is to transfer cholesteryl ester and
' trig_lyceride‘ 'l_)étweer_l lipoprotein particles, includihg high density lipoproteins
" (HDL), low density lipoproteins (LDL), very low density lipoproteins (VLDL),
. a'nd'chyiomi(:rons ‘The net result of CETP aCtiv&y'is a lowering of . HDL
- cholesterol and an mcrease in LDL cholesterol This effect on llpoprotein
',30::'. proﬁle is believed to be- pro-atherogemc espec:a!ly in subjeots whose Ilpld :
-  profile constitutes an increased risk for CHD. |
- -No wholly satisfactory HDL—e!evatmg 'the'rapies exist. Niacin can
7 &gmf‘ cantiy increase HDL, but has serious toleratlon |ssues resulting in
- reduced comphance Flbrates and the HMG-CoA reduotase inhibitors ralse_ ‘
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most .recogni zed formof dyslipidema, it is by no neans the only .
Csignifi 8002088869 i pi d associ ated contributor to CHD. Lovgdfalgysnisgy @l so a
kmown risk factor for CHD (Gordon, @ J., et alL: "Hi gh-density Lipoprotein
Chol esterol and Cardiovascul ar D sease", Grculation, (9989), 79: 8-15).
. Hi gh LDHBLG eslyanotestyd Asizofestit! tiilfe i€ ¢ebignficanP@sibt Hiidic:s okl at ed, .
whi l.e high | e%lel & of drljDL-choI'ester,QI .are negatively correlated with the o
.risk fo dearalad.goenl whish can signifigraty elevateplasmalyil favelsri a i s not
o a unit ' Fey M WCY ’ Gf l;sed..of one or nore lipid
“aberr aﬁ%ﬁébﬁ@\{é&‘%@%dg}% %Q%Pg(gérggﬁén?ﬁﬁ@?&ﬁ%ég%ﬁous tol eration

- “i'ssues resuPUngpplicationgublicationmiimbes WO /02885 divtlbseb ehélMee GFA .
" redgot'as i‘-%bi't ors.raise 9 Septenber 2005 WD _02/088069, 2 PCT/ | BO2101217
- -HDLZC o‘Fﬁ‘e‘g’zY gemppsing cgripigspevel grnds fos transition metals: inukaesitiendi cal need,
“Tor d Wabtalch AP eatifRet8isiom Al SadiohlcfiBah bind Gyl P! asma DL -

| evel s, thereby reversing .or sl ow ng -the progressiron of athérosclerosis.

- =catal.ysts conprising -certain novel ligands for transition netals in '

*Tormarion oA EHEAR T PIRANE CL AR RS Bl HAAIZEC e use
B o N N R R A B U

- 2-8 hymoremﬁﬂnm%cﬁhw&mﬂwumfﬁnwﬁcm@m@amismoﬁybestbgmd c acid
o obcoBHoRbE B pROENT Inolel] (&5 ket oRGised n e o

 6,197,48R discloses, inter.cilia, the CETP. 15 inhi-bitor,.: cis-4-[(3,5-bis

" trifluoronethyl -benzyl)-net hoxycarbonyl -am no]-2 ethyl-6 ‘
R rifluoromethyl -3, 4di hydro- 2H= qui nol i ne="1-carboxylic acid ethyl ester,

_ _ « Commonly assigned U.S. Patent No. 6,197,786 discloses, inter alia, the CETP

15 - _i-nt_iib'itoi',.. _ cis-4—[(_3,5-bis-tn'ﬂubrOme'thyT-beniyl)fmeﬂ\oxycarbdnyl-amino]Tz-

- . ethyk6-trifluoromethyl-3 4-dihydro-2H-quinoline-1-carboxylic acid- ethyl ester,

: ':'__and' p rocesses for the preparation. thereof (e.g., procedure disclosed in -
- Example 7). - -

20 SUMMARY OF THE INVENTION
e One aspect of this invention is the c_omp_odn_d of formula I,

N oo
~ Another aspect of this invention is the compound of formala IV,

25

A further aspect of this invention is compounds of formuta VI,




~ this invention is the conmpound of fqrrrula IV F3C -25 |
~and substituted benzyl. An_additional as

“~this invention, 10 Rin the
~formula VII is. selected fromvfethN, b®nzyl and benzyl substituted with

9 September 2005

- and proeesses for the preparation thereof (e.g., procedure disclosed in

Exanple 7). 20. SUMVARY OF THE | NVENTI ON One aspect of this invention is
the. conpwoghs@e formula 111, F3C-/\. RCN ...ill: - {)QH;}%O ct of
Pven

er aspect

of this..invention is conpounds of formula VI, 9 Septenber 2005 WO

02/ 088069 PCT/I1BO2101217 3 VI. whereind i s‘g;el'ect ed fromnethyl, benzyl
ct this invention is conmpounds

of formula Vii, 0 . Vi a-wherein Ris from net hyl, benzyl and
substituted benzyl. In a pref]E d enbgdi rreﬁt of Pt he conmpound aspects of
pdundslof fornul@ VI and the conpounds of

one or nore substituents each indepénderft!ly selected from (Cl-C3)al kyl,

(Cl-C3)al kyloxy and a hal ogen.- A further -aspect of this invention is
_ met hods for prepari ng the- .15 compeynd of forrmula 111, . above,

conpri si trif] uoromet hyl benzene that. is para-substi i tuted wi th
-a hal o&a'%rﬁ'rn ig ?&PP&‘Q@MM@W hesvwagloantdl substituted benzyl. _

An additional aspect of this mvenhon is compounds of formula Vi,

VI

~ -wherein R is selected from methyl, benzyl and substituted beﬁzyl '
-Ina preferred embodiment of the compound aspects of this lnventron _
100 R in the compouitds of formula VI and the compounds of formula Vi is
selected from methyl, benzyl and benzyl substituted with one or more -
' substttuents each independently selected from (C1-Cg)alkyl (C1—Ca)alkyloxy
- andahalogen o _
| ' A further aspect of this :nventaon is methods - for preparlng ‘the
- 15 .‘oompound of formula III -above, compnsrng coup!mg triffuoromethylbenzene -
Vfthat is para-substrtuted with -a halogen or 0-tnﬂate with the compound of |

formula 1,
\_'J\/'-CN
.20 - to form the oompound of formula Hi.

' In a preferred embodrment of. the method aspect of thls invention -
-relatmg to prepanng the compound of formuta {i sard coupling of said




9 September 2005

~formula Il, Il, 20 to formthe conpound of fornmula" IIl. In a preferred
-enbodi nent of. the met hod aspect. of this invention -relating to preparing
t he cor@g‘ O formul a 1l said coupling of said 9 Septenber 2005 WO

- 02/ 0880 0P5E302/01217 trifluoromethyl benzene conpoundGH/EB§2/8E81@ conpound
of fornula Il occurs in the presencéd of a transition netal, preferably

, pal‘la‘di uﬁ] | n aB ﬁqher preferred enpodi nent of the nethod aspect of this
- i nvent itBHuorommeltylhgnzene copmaung Wit seishsemepgusd afdermuia il occyEs | coupl i ng
of saig w{}da sai d conmpound of formula 11
- occurs P%ﬁr%%éidéﬁ%é%ﬁ%%bh?ﬂ%@?%ene ﬁ %‘Idmg?eferabl y a :
- di al kyl phosphianmithehereftrred eghodiment of they ﬁfeﬁ[tﬁ:bh&p@cﬁkﬁmlemvémm

.2-di cycl exyI hosphi,no- N di net hy] am no) bi phenyl and .
o 2-di chP gy [ HIERANRY - élenépmﬂ%ﬂﬁh viormula JH salg couplng ffepgided

embgdi 'tﬁﬂ\!io Fnétﬁf]b&ﬁ&%i?é’ opﬁbgg}mg%nﬁ *é'r—n“d c&&gpﬁﬁga%f JB?P{"?’I RocBrd ﬁypr eparing

,-‘_;‘the conmpound of Tornmu coupl1ng uor anet hyl benzene .
' conpourthlethelsenealod a& hosphiheofigand, npta’etabiycs:tdnalkylphosptanpbtpbenyle of -a -

B R i ot ekt AT
i S A g 1

: pr ef erabl y. dnqan faddltmratlpteﬁemeld emtmdlment fafrite wiethaxb mspeotd of dhisf or mul-a

ot e ARBEEL b I B S e Lk SRR

20, abgyi tﬁﬂdd}oméﬁﬁﬁéﬁf&éﬁc&%dﬂﬂcﬁ \Mth %aid compound of formuta Il

o occurs in the presence ofabase preferably cesium carbonate. '

Another aspect of this invention is methods for prepaﬁng the

o ‘ compound of fon'nula IV, above,. compnsmg hydrolyzing the above compound_

15 - of formula n, w:th a hydrolyzmg agent selected from an ac:d and a base,
preferably an acid, more preferably. sulfunc acnd with water, to form the
compound of formula V. . -

A further aspect of this mventton is methods for preparing compounds -
A of formula VI above compnsmg combining the compound .of formula- IV,
20 _above ‘with a compound of formula V, .
B S

o Ci)j\o”R_ -

o Whei'ein R is "sele'ctced trdrﬁ meftbyl' ‘ben'zyl'and ‘substituted benZyl' in the - g

) presence of a. base preferably ilthlum t-butoxude o form compounds off-'.

. 25 . formula VL. : ,

_' An - addltuonal aspect of thas mvent:on is methods for preparmg_- :

- compounds of formu!a VI, above, compnsmg reducang the above compounds L

".‘ of formula i, wherem Ris selected from methy, benzyl and substttuted B

_ benzyl, with a reducang agent preferably sodium borohydride in the presence o

B 30 cofa Lew:s acid, preferably caicrum lons or magnesmm IOl‘lS to forma reduced o

-' compound and cyclizing the reduced compound under acidic ‘conditions fo - |

“forma compound of formula VII
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wherein Ris selected fromnethyl, benzyl and 'substituted benzyl, in the

.presence of a.. base, - preferably lithiumt- butoxide, to. form- corrpounds'
of ~ 2Poh9b VI. An"' additional aspect of this invention LS met hods

for pr epar?’négméggorrpounds of formula,VIl, above, conpri s%ﬁ@@%’é‘ﬂ& I'ng the

above compounds of formula VI, wherin . Ris. selected from met hyI benzyl

and . subst | r{bqdrm bEHBY UM lg%ﬁ%}gl‘eg;ﬂﬁgﬁggeé%giorn;gércﬁ{% gﬁf ymuik CI um |' onis

'bOI‘OhydI’I de I n the presence acl
or - rrag\a{bsndnwi onsang befipylrihat ise dubstituisopo dinel bendene yirlg wiithgoridier r educed

d ' di djt to f d of f la VII. 9
 Gopt enire iyt 1 BialbABabenPesePaIagn st dlah Peyset Eéa”iaé‘ benzyl "
Wi th respesh dfhe Hélsié emaewyeun&/h.tﬁqﬁe\édm&g@r@ rtﬁ that is

substituted on th enzene ring one or S such that
-~ subn sbbdoi farm dhedmepilaable ffoavala VI( edmpbands,edo) ithe rdduction agmd i cabl e

ol S SAER St e choisably, BBV B, drmy T wnusa%reorp"rrm”&% SAIEDP] | cabl 6
f or mul @opotifid,f ef)rrtﬁéece%ﬁcﬁﬁ@wm@fdﬂma ;’(Jgh.f,for if f 0 fr@ &r\.}iel .

- acet yI ation of the formil | B conpound :
~ conpodeamala VillB Dﬁﬁlm)elpdcm‘e(db rtbe depepteciion etep/to ltellmm:)the applicablesubst i t ut ed

 ConmoBSERBE byefloB bl G oG e Bk eI BPSeAd Rl 01 "ana

- (9D- C&heaéckmpsaumefh"ehﬁmerwejmrewecrfsnssﬁtueﬁe bt gcn&%?éikﬁe&ﬁcrsent ed by

- 'planar chemcal structu re'd iag rans that are vi roma perspective
above ((ieCprlkawy endthalogens.uct ure. A wedge |ine appearing in such chenical

... structur nd t hat proj.eqgt p.fromthe ne of the
Structure. e%&%]iﬁaé R M e A e
: - structure diagrams that are viewed from a perspective above the plane of the '
| structure. A wedge line ( — ) appearing in such chemlcal structures
1'5 represents a bond that prolects up from the plane of the structure

DETAILED DESCRIPT!ON OF THE INVENTION
Reactlon Scheme A lllustrates the process for preparing the chrral
~ isomer of formula I from (R)-2-amino-1-butanol. Scheme-B illustrates the
20 - process of preparing the chelestero! ester transfer protein inhibitors ef formuia- :
1A and formula 1B,
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Reaction Schene A illustrates the process. for. prepar| ng the chiral- isoner

of formula Il from (R)-2-amino-1 -butanol. Schene= B |IIustrates the .20
. proceswfydigpari ng- the chol esterol. ester transfer %QFWOB%' bitors of .
- fofrmula FA and formula IB. 9 Septgnber 2005 WD 02/ 0880 101217
.SCHEIVE Ai, BOC20BOCii. MsCl, TMEDA . NH OVs NaCN, Bu4NBr DMF CH3SOBH,
.. -THF. "BOCK NH . CN N 9 Septenbersgggmgl\ﬂ 02/ 088069 PCT/|B02101217 Accordi ng
‘to Schene B, the formula Il conpound 1S prepared by combining the. -
chiral. isonmer conpound of fornmula 11 ((R)-3-am no- pentanenitrile) with

=-tD

- _trifluoronethyl benzene thaE1 (Z ra-subgiddéuted with a -hal ogen or
O-triflate (-0 S(O) 2CF3) i‘%ﬁ &eo.ﬁgﬂmtal cat al yst, preferably

- Pd. For optimal chigling reactijon occurs in the presence of -
~'a ligand, prefera Iy q% hOSphIne | i gand, s A preferred phosphine
“ligand. is a osphi nobi phenyl Ilgand preferably sel ect ed from2- -
f'dlcyclohexylphosphlnoz (N, N-d|nethylanlno)blphenyl) and 2- *
- di cycl-ohexyl phosphi no- 2" - net hyt bi phenyl : The rjeaction i's preferably 10
-,perforned at a tenperature of about 60C to abouNaéﬁp@h,ﬂ@p fornula I

DMF -

. X
 CH,80H,THF. BOC._
NH - - — : “NH .

"‘-_':-..\)\2/0{ o A
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. chiral .isomer may be prepared from (R)-2-am no-1-butanol (CAS# 005856- 63-

3) by nethods known to those skilled inthe art according to Scheme A and
as - deggk i i,n Exanple 9 of the Experimental Procedur rmul a .
conmpoun ?gﬁﬂ%?epared by hydrolyzing the nitrite of theSEE@&Qﬁyﬁgla I
conpound. The hydrolysis. may be perfornmed in acidic or. basic conditions.
.The preferred nethod of hydrolysis is under acidic conditions,, preferably
using sulfuric acid and water. For hydrolysis with base, -preferred bases
are hydroxy bases, preferably |SCHEMEYdroxide, sodi um hydroxi de and
potassiun1hydroxide or. al koxy bases, preferably nethOX|de and et hoxi de.

:20 Al so, for hydrolysis with base, it is referably to u a peroxide. The

gﬁ?ﬁgﬁ of about 20C,

tl

'zhydrol§: eactlon ne, preferfh r
to about The au'V$ﬂconp ;figfﬂmare
the' formula @V conmpound with a. Tormjil a~V chl or of nﬂte In the presence

g the am de o-

of a 25 base, preferqply l'ithiumt-butgxide. The reactl is preferably
perfornmed at a tenperature of about OCto about 35C. I the formula VI
conpound having R as nethyl -is' desired, then nethyl hl orof ormate is
used as. the. fornmula V conpound. If the formula VI cof hE\d ‘having R as
benzyl is-desired,.. then benzyl chloroformate is used. Brmul a VI | '

“conpound is, prepared by reacting the inmide of the for conpound W th

a reduci ng agent, preferably sodi um borohydride, in'
Lewi s acid activator, preferably calci.umor magnesium '} ions to produce a
reduced internmedi ate. The reactijpn to make the reduced Yi.nternedi ate is
preferably perforned at a tenpg Re of - about 20C, to aljouly 9 September
- 2005 WO 02/-:088069 9 PCE/J BO2/ 217 20C. Under ¥4 co 'ﬁ s, the
intermedi ate di aster eosél cycl_.k_Les__.. O R

- N

TN
m’\. ,

‘the presence of a

- va




‘.'RIS

"t et r ahDRHGE

. - o _ - "9 September 2005
- to formthe tetrahydroquinoline ri ng of formula Vii. The cyclization step
is Preferably perfornmed at about '20C to about 50C. The CETP inhi-bitor of

f or mul epared by acylating the 5 conpound of fornula Vii wherein
%?%Fb&togt he- tetrahydroquinpline nitrogen w thPETARPZHAIr of or mat e -

in the presence of a base, preferably pyridine, to formthe conpound of

_ formila VIII a | & f er abl perforne a eature of
anout ot o potg L’ SphBMe B ' PR P ERIIIBE X ripbiERe .-
al kyl atompitihg fthemgtiraV! idlomd0 compound. ,ofvhimuR Ri 5((R}“—Bterhmdﬂ" t h a
- 3,5-bis(trifluaronethyl)benzyl halide, preferably -

3, 5- bi E%Btﬂfﬁndﬂledrrm thy flverometinibenzens thathis pesasnbstisted wikea

o tel; )e(lrgaio\g?ﬁeog'r&g?@p?ged? ngﬁ'f)é??’bﬁg'"r Eﬁéeﬂ%egrﬁé Rt REREhT boc 1o
* abdut [eeterabip. Pdhe FEE GdHnmli boumihgofthéooﬁmgblmg Fedctiopr eleatiedirbthacy! at i ng

- -rconmpound VI | r%yn hel n Ris benzyl or substituted benzyl at the f.
g fgandy, Qrﬁfﬁj'éhwvﬁ Phoﬁgfiﬂﬂ?dﬁﬂ?ﬂde Bnd rﬁ)b@ﬁﬁmtqepfaﬁeftf €@ presence.

O o orPASsIRRE RIAR! Yo o ¥hdikBRosdBnbBRRLACIGATRO N el Selkas V)11 B The
. SFITFBl froivbi tﬁgdlat:)ycl?hlexmbtmsbﬂmmg (N, N“@'“‘é"éy'\a}f‘f‘?%mmﬁ;‘y"' oneﬁidle 2t]9rrrul a '
- t t

nyar oguRvesPedPfiesefifiodaradblhtis iy dr odb gecé“enam.%ﬂnﬁéﬁ?é?amm o in -
 the prestafedlaty tnbeRittre BREBOUEBORC B BEbAY 1P/ ®¥nd fodhuigipancl) 1o

~renmove the benzyl oxycCa ony group r|quoronet enzyl
group ofiral figorasr mawhe ardrared dropo (IR 2ramirich &b ultendl mCA@#m{wBﬁﬁLBBr eating the

375" 08y PtitedS kBonpito adse Py fn Bia fit earting o Setemen ankas a hydri de
_; 222{§?ja?%’é‘b@gqﬁe?@%‘a@@k%m@%@@ﬁos%ﬂgﬁ foegfires e art. o - formihe
- formul a I B The dapouledlV compeupdoe@dep&reﬁohy hpdemammgry‘\e lrirtele36f th‘e)rrpound
T %: f SbAMLR hF’oforn? Bnif Tﬁ%nﬁydirogrsg rr]:aci/ pe clrrlrr{e% IS abidid D8 basrc o
" , ‘conditions. -The preferred method of hydrolysis is under aoldrc conditions,"
preferab!y usrng sulfuric acid -and water For hydrolysrs with base, preferred |
- bases are hydroxy bases preferably lrthlum hydroxrde sodium hydroxrde and
o potassrum hydroxrde or. alkoxy bases, preferably methoxrde and ‘ethoxide.
.20 - 'A!so for hydrolysis wrth base, it is preferably fo use a peroxrde The
- hydrolysrs reactron s, preferabiy performed at a temperature of about 20°C to
~ . about40°C. | |
_ " The formula VI compound is prepared by reacting-the amrde of -the
| _ ..;f-"formula . compound with a formula v chloroformate in the presence of a
25 ' base; preferably llthrum t—butoxrde The reaction is preferably performed ata -
L temperature of about 0°C to about 35°C. i the formula Vi compound ‘having |
_ ‘R as methyl is’ deswed ‘then’ methyl chloroformate is used as the. forrnula Vv
| ;V"compound lf the formula vi compound hav:ng R as benzyl is desired, then A,
: o benzyl chloroformate is used. - o =
30 o The formula Vi compound is. prepared by reactmg the imide of the - A
formula VI compound with a reducing agent, preferably sodium borohydnde. o
B in the p_resence of a l_ewr_s acid activator, p_refe_rably calcium or magnesium
_ions to‘ produce a 'reduoed intermediate. The re_action fo make the reduced
jinre_rmediate is pr'eferably pe'rfonned at a temperature of about -20°C fo about
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described i'n Exanple 46 of commonly, assigned -U.S. Patent No. 6, 140, 343.
.9 Sept enth@02/988669 WD 02/ 088069 PCT/ | B02/ 01217 10 EXPERI NEpFABoRRREEDURES
~Melting points were determ ned on a%uchi nelting point apparatus. NWR

spectra e recorded on a Varian Unity 400 (Varian Co., Palo Alto, CA).-
Chemi calﬁ&r 51 Undgy @cilie cerditiens, rthpantesmmatm clras@reaaelmﬂ@wwdmm he °

LT it TR RARRR RS IG brCl, U | g Y iBling 988 8 5.
- (4 Tri fprafarahtgtperrommm:tamnuoze"cpmmaananemcI e A cl ean, -dry and nitrogen

- gas purged 1 L S nk was charged with (R - 10 3-ami nopentanenitrile
met hanesul f on a(gkg's"s ‘6(5"0@6 é’ 347 nis| Pfemf&ﬂum’cmlﬂi@ge the. 8 kg,

. 26. 45 nolghmgih I (R1; r e was
stirred well f(grrr%gpﬁhgg%twg ursrl %ésthné \A{/ah% ?‘?Lﬁl‘]ﬁgdr@gﬂééh}a%he filter
was. ri M&Qm tithreathyll ehlerafbimateddn (thex p?e&énceTlme a. mml Préfgrafb]yt rate was
pl aced | 2 cle and nitrogen gas ed 50 L ass reaction

T tank. T Q" 39‘3"3%%/ &Prfli?é’"n&sﬂfo %%\!ﬂe ﬁ errz@rrthsh tenﬁrerferahlne
inter na HOrRe r E@ﬁﬁﬂ free-based anmine as a
“thin oi © The ?Sfrﬁ%tﬁn{ en cooclla? t-'Ot(ﬁé'r%aojckletr?r;eperature and charged. with
"t ol uene (20 The. foonularlA-QETanmlmbmm Brmw;lréd)bnaﬂtybt(ngft&@imgnu%vaﬁ nol ),
an c ate 500 sol ut ed with 20
N tj‘rooge%&égéﬁﬁé Eﬁ7 ﬁeecirpylt | ng 52')‘?'3&8&'15? ?@E g’gl ng,

fresh preferlapht 3$1beghﬂu%%eﬂﬁnﬁiwﬁﬂ B 59 1) p ré’se,?rlcé Bﬁ%deQét om flask,

equi pped with stir bar- and flushed with nitrogen ga
2- di- cy defrsRblvp s @kaxide2' or  vdroxidexe and ammo)mefpmyl p()fzﬁ;sglmOt-ﬂ nol ),

by pal IAHERE, CE0d sl Brpirafile SRte o hadobtlinis, SbotPBiel vas

.St rredamjtrrgo@ terrperat ure under nitrogen

.15 : - The CETP inhibitor of formula IB is prepared by acylatmg compound
VI wherein R is benzyl or substituted benzyl at the tetrahydroqumollne
nitrogen with isopropyl chlorofonnate in the presence of a base, preferably '
"~ pyridine, to form the compound of formula VIIB. The preferred temperature
o g of this reaction is about 0°C to about 25°C.
.20 The CETP inhibitor of formula IB may ‘then be prepared from the
' g formula VllIB compound by first treatmg compound VIIB with an excéss of a
hydrogen source {e.g., cyclohexene hydrogen gas or ammonium formate) in
the presence of a surtable catalyst ina polar solvent (eg- ethanol) to remove‘
R the benzyloxycarbonyl group. The 3 5-bls-tnﬂuoromethylbenzyl group of the
.o 25 formula 1B compound may then be introduced by treating the amlne and an:
: acrd such as acehc actd wrth 3 5-brs—tnﬂuoromethyl—benzaldehyde followed |
. by treatment with a hydnde source, such as sodium tnacetoxyborohydnde
' Then, the amino group is aoetylated by methods known by those sktlled in the
L art to:form the formula 1B compound The procedure for prepanng the' :
' 30 - compound of formula B from the. oompound of formula VlllB is further
’ . fdescnbed in Example 46 of oommonly ass:gned u.s. Patent No 6 140 343
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at nosphere for 15 minutes. The. catalyst solution was added to the.. 50L
reactlon tank with the use of a cannula (excluding air). The m xture was
~heated_'.to 7 C i nternal terrperature under nitrogen atnosphere for 16 hours.
. The re 9[‘?26% %3 uti on was cool ed. g room t enperat ure ahH¥P{HUZEd t hr ough
- ''30 Cel |_|te(r) The solids were. rld ed W|th toluene (3 x 2L) and. the
~filtrate was coll ected ined ..to afford a erude
- solution of the title 3 : ‘ (4Tr|fluoromethyl
_-phenani no)m&m@aqeirﬁs e e@@etﬁmrr%oseht sn@eéh@%ﬁ.dq) pBi{t O RR8tus.
PCT/ 1802/ 01217 Aqueous sul furic acid (8 uric aC|d and 1.1 L
wat er hﬂvl&nsmedtranmere:mcededcorsa ttaoanlléetty 4\ﬂé)s(\émm Gm, Palo Mtoge t ol uene

. sol uti of rifluor thyl - phen no) nitrile from
 Brampl @Y Gl shitis e BPEAARE, Hbafit HRE AT GeREHRLAR e S5 <o

- 175housgiverfthe 1 aRUSIRAHEs %réad@rﬁoﬁéﬂsa§0ﬂoilé%e%=%mhléﬁedﬁ‘dtﬁfble%th agqueous
- sodi um hydroxide (95 L water and 10.7 kg sodi um hydroxi de) and dii sopropyl '-
et her ittrintgt; GEQUE et; marepltiplst; bachioad singlet.enoval of the aqueous |ayer, the
. organic | ayer was conbi ned- and gégragt‘ed W th saturated aqueous NaHCO3 (10
'Q The organic. phase fromth g bilayer was concentrated by

distillation t :—}Rv@.lmlﬂgbrd;ﬂeth |- ﬂeﬁ nﬁﬁb}lbéﬁfam{é‘len cooled to room
" tenperature an -3--(4- t(fluoronethyl-phenyl an no) -
pent adbfteasdiy anﬂdutregar aarsmeedd biglass tank Wﬁ$$w¢mlﬁ" stirring.

".Tstgran OF ‘an addl t1ona our \ Xo 4 hgdmxture
a2 o S:ATRARRRLRGIL the BnbRarod didly sBHUaBRG*Gofs 437 bb. SRfturd
i nseatavboﬂeteyt(ﬂsshd@naﬁ(m J dahed meﬁqteneemhlmrae %51 40). C t'!h@f f ord 3021

g 75/iof the tit]e conpoun lHNNRﬁi VHz ,
| J 7. 5helerggeneoys mixtuse was gired well for atdeagt 2 boveasTbe r(lmure)was 5. 53(br s,

» Sfterdd antt tHe filer Qras. (sed withSmethyléndchioride 3 x21). The

‘-resultlng filtrate was placed in a clean, dry, and nitrogen gas purged 50 L.

15 - glass re'aotion tank. The methylene chlofide was removed by distillation until
 the internal temperature reached 50-53°C to afford the free-hased amine as a

. thin oil. “The tank was then cooled to room temperature and charged with
"toluene (20 L), chloro-’-l»-(tnﬂuoromethyl)benzene {4200 g, 23.26 mol) and

" cesium carbonate (7500 g, 23.02 mol). The solution was sparged with

20 - nrtrogen gas for 1 hour. Near the time of completion of the sparging, fresh
catalyst solutlon was prepared by charglng a 2L. round-bottom flask, equipped

. wuth stir bar and ﬂushed with nitrogen gas with 2—d|cyclohexylphosphmo~2-

= (N N—dlmethylamrno)blphenyl (68 g, 0. 17 mol) phenylbonomc acid (28 g, 0.23

o 'g) and tetrahydrofuran (1.2.L) followed by pa!ladzum acetate (26 g, 0.12 mol).

; 25 . The catalyst solution was shrred at Toom temperature under nitrogen .
: atmosphere for 16 minutes. The catalyst solution was added to the 50L
'reactron tank with the use of a cannula {excluding air). The mixiure was
‘ _heated to 79°C intemnal temperature under mtrogen atmosphere for 16 hours

AR '=The reaction solution was cooled. to room temperature and filtered through

.30 ; Celrte® The solids were rinsed with toluene (3 x 2L) and. the fillrate was

- collected. All filtrates were combined to afford a crude solutlon of the tltie. '.

o jcompound T

. | . Example2 |

| (3R)—S;(44Triﬂuorbmethvl¥ph'eny{am_i_l.1_t))—perltanoic acid amide
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(d,.2, J=8.7) 73C NMR (100 MHz, CDCI3): 10.74, 27.80, 40.02, 51.95, 112:63,

. 118.9 (g, . 0 J=32.7),125.18 (q, J=271.0),126.93 (q, J=3.8),150.17, 174. 26

- acid net hyl "ester A dean, dry and njtrogen gas purged 1

Exanpl &v@ 0205y | 3- S4-Tri fl uoromet hyi - phenyl am no) - pen%gqﬁg‘tgzgoalg? ng‘kcwas

.. charged with (3R 25 3- (4 trifluoronethyl - phenyl am no)- pentanoic acid

am de (,Qﬂ%ézb L iﬁg,d orof ormat e
-(2.7 Kg, égnoﬁgﬁm}%he- resu"'tl nmﬁi/l?ﬁﬁ/%s(‘ggo W pg%hm?he }rqgactmn :

t ank wawoldietv 854Coedless) whs alddemtorthednudemldeneeblutnoorof( 38)—3(:(%4 n THF,

24. 6k ch a . rate as mai ntain the i ernal .enperature

~ bel ow @f&ﬁ&?@'efa'w mingy-pentangpityi % € doouth® Y ni nut es
af ter apidi, rwas%ft N{'r%gﬂrtoﬁ"ﬁﬁd %%@E&B?% rrﬁaﬁéu@“ weszowe@.aheeugy the

- addition © oric acid he aqueous 1 ayer was
o erﬁvediaymndas heoihatgadm iandp Iqaeecleed rveidhy eat]uenush sodlan'u heydeakiden {PHvkt er

- SoncendiBibean o KS: SRR SRer el an S BikrRRS R 0pB 3aP b e o¢ 1
- PCT/ 1 Be2trBéfd andarehfslf bainy eqeéo@éoghgierfime d'q?lntc fayer was\isnbiagar educed 0

about 24 L. Cycl ohexane (48 L) was ded to e reaction vessel and
di st.i I lead exracied w@alsattﬂatﬂhaqdeems MalleOsr (14 L}).eniher arganic. phas@out 45- 50C

LR SRR peiitde, bt i RS e S S PBhrES HEETOR |2 20
angl) di-Thiel doNiticwadahien 886icl tHTBBAT eﬂnﬁérat@e and sééddd mnwmpm(ae of about

45--50C under vacuumuntil the volunme of solution in the vessel
reduceérlﬂttorgmemymhawlarwnohpagtaﬂw ecithamiderandelloged, towrenglatet i on was .

aeracith el el WG B bud's S e BREMIL AR TR A4 5 e <.
. The sot:ye!ohexm (3BEN aﬁ@‘ﬂh@ﬁhixture was granulated for an additional 11 hours. - '
- The solids were fi ltered Tinsed with cyclohexane (4 L), dned under vacuum at
15 - 40 °C 1o afford 3021 g (75 %) of the fitle compound.
 THNMR (400_MHz, CDCly); 0.98 {t, 3, J=7.5), 1.60-1 76 (m, 2), 2.45 .(d', 2,
J=5.8),:3.73-3.80 (m, 1), 5.53(br s, 1), 5.63 (brs, 1), 6;65, (d,2,J=87),739 .
" (d, 2, J=8.7) | o .
BCNMR (100 MHz, CDCly): 10.74, 27.80, 40.02, 51.95, 112:63, 1189 (g, .
20 J=32.7), 125.18 (q, J=271.0), 126.93 (q, J=3.8), 150.17, 174.26
' _ | ‘Examgle'3 _
(3R)—f3—(4-Triﬂu0rometthQbhen\/lamino)—nentanovl]-carba_mi_e‘ acid methvl i
' : : ester | S o
R A clean dly and nltrogen gas purged 100L g!ass tank was charged thh (SR)-‘ ‘
A -'_;25 3- (4-tnﬂuoromethyl phenylammo)—pentanorc acid amide (6094 g, 23 42 mol) - o
' _isopropyl éther (30 L) and methyl chloroformate {2.7 kg, 29 mol). Ttte" |
* resulting slurry was cooled to 2°C. The reachon tank was then charged With .
' rhthium t-butoxnde so!utlon (1 8-20% in THF, 24. 6 kg, ~58 mol) at such a rate as
to mamtaln the lntemal temperature below 10 °C and preferably at. a

3 30 rtemperature of about 5 °C. Ten mlnutes after addition of base was complete
o ‘the reaction was ‘quenched by the addltlon of 1.6 M hydrochiorlc acid (36 L)
ks The aqueous layer was removed and the orgamc phase extracted with
saturated NaCt/water solution (10 L). The aqueous layer was removed and

.' "the orgamc phase was ooncentrated by d:stlliatlon under vacuum and at a




9 September 2005
slowy "(over 1 5 hours) to roomtenperature. and allowed to granul ate whi | e

stirring for 15 hours. The mixture was filtered. The resulting solids were
ri nsedwyl%%ﬁ%gl ohexane (10 L) and dried under vacuumat 40C to afford 7504
g of the ¥ conpound (P4% .- 16 m p.=142.3-142.4 C. PCHIBRORI7 200 Mz,
d6- Acetone): 0.96 (t, 3, J=7..4), ¥ 551 75 (m 2) 2 86 (dd, .1, J=6.86, -

" $6 f t§ﬂ§'@6ef§ﬂ9"% %gggug ’?01&52;2\% fﬁe; vggun('e was rﬁdgcesi t%aﬁgw’(@)ﬂ §5 5 (Zéc

R (60BHERDRIE)C) 18504904R 13 Qs MhalSpoSledBy 10 Her s o 20, 5,

 173. 4aganaepeatet (aﬂlan lntemal temperature of about 45-50°C under vacuum

. 49) - ( | -6-trifl t et r ahydr oqui_nol i n- 4- arbamc >
acid ﬁﬂﬁh% egime gt : s "@E the W?ﬁeiﬁ’daﬁlr?aé%ﬁ?@ 6\98&1%1'6:& gl ass

- tagk vesrtieRaf ¢

S (4-trifl u'or one?ﬁlyhagﬁg‘%f%riﬁ) r%as-ap%dn%datno ﬂ]e [eggpgg%e(s;sglca%d ﬂg{ukaﬁlonest er (7474-

‘m, gyas cagainetensateB aft maniterd mmmratumt of e(mm545350°eoundm

e Ok ine o Al e e R o Y Lo 02T

for 2howingtihe BRpSRAtIRest ﬁgm@dthbosoiéﬂeﬁ wés %@eﬁbboﬂﬂﬁf(tsﬁ %ﬁsq;gggg at

| _magnesi um chI oride solution - 6H20 I n

~ such. érrﬂu@pelethmheméamma)tmntamoylga%%mmor eacidi dneﬂmyl egsterd arﬁifc Once

o ) 45
o401 gl S o TR ol oS 2t oL 1o

a 2oo slowignfovep L SiHuuRS) fmtemheem;iérmedmﬁeugﬁeé W0 2AURRS Witlle

| - PCT/ 1 B2/ 01217 13 chl ori de (70 L) 1 M hydrochloric acid/citric acid

: sol ut SHFG for cbﬂ%@sré(ﬂwedmlﬁyaem ﬁlteeadac. e pasulting taolids amerel. 0. 5 kg
7- citri ﬁn@‘éhd\)\uth Teﬁl&?é%&%@afﬁ) 25 AMF dried under vacuum at 40°C fo afford '

B A 7504 g of the title compound (94%)
15 mp-—1423-1424°c |
~ HNMR (400 MHz, de-Acetone) 0.96 (t, 3, J=7.4), 1.551 75 (m, 2), 2.86 (dd
| 1, J=6.6, 16.2,2.96 (dd, 1, J=6.2, 16.2), 3.69 (s, 3), 3.92-3.99 (m, 1), 5.49 (br
- 'd 1, J=8.7), 6.76 (d, 2,J=8.7), 737(d 2,J=8.7),9.42 (brs, 1).
.. " ™C NMR (100 MHz, CDCL): 10.62, 28.10, 40.19, 51.45, 53.42, 112.54,
20 - 118.98 (q, J=32.70), 125.16 (q, J=270.2), 126.90 (g, J=3.8), 150.10, 152.71,
173 40.. ,
Examgle 4 :
2~Eth I-6-tr|ﬂuorometh = 1_2 3 4-tetrahvdro-qumolrn-4—yl)—carbamlc
O L L R acui methyl ester.
'2_5 | .A c[ean dry and mtrogen gas purged 100 L glass tank was charged {3R}M3-
' ‘ (4—tnﬂuoromethyl-phenylamino)—pentanoyl]-carbam;c acid methyl ester (7474
)followed by 2B ethanol (46 L) and water (2. 35 L). Sodium borohydnde 620
: _g) was - added to the solutlon in one portlon Nttrogen gas. purging - is

. 2R, 45

' . _malntamed The mtxture was stirred at room temperature for 20 minutes and
30 then cooled fo -10 °C. A solutuon of 3.3 M aqueous magnesuum chloride
' : solut:en (4 68 kg MgC]z‘B-Hzo in 7 L water) was added at such aratethatthe .
. 'infemal temperature did not exceed —5 °C.. Once addition was completed, the -
reactaon soluton was warmed- 100 °C for 45 min.- The reaction was quenched
""by transferrmg the- reactlen mixture to a 200 L tank contalnmg methylene
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tank was purged wth nitrogen gas. This bilayer was stirred at room
tenperature for two hours. The phases were separated and the | ower organl C

5 .. product |ayer was renoved. After aqueous |ayer renoval, the organic

- 4. 80- 4a

‘phase W@R20B896r ned to the reaction vessel and extract @ETBOHOBH aqueous
citric acid. solution (6.3 kg citrl% acid, 34 L water). The mi xture was

e e a0, ond g Bk SRl e 5 B e o 60
gr ade, g?ﬁ%r(ﬂgo&fcpé&a%fi"‘%tero%nd 11(95\\,@9 Sirtos&n). ﬁaﬁbeﬁé}fgﬁphrough th | ON was

stirre m nut es.” The m xture then. " filt Celite(r),
and’ t htardanvims puagedi withd nitvegen \gash n#hisy bilager evdsorstured( BtLroomi 8L) . The

R ppova Bl THE saes abR s bini P ok UBRr Brgiid s 1 {215°F
totg ;{&%s rémpeg! méfsécfﬂédt%elﬁggﬂférﬂévélhﬂwéérgﬁrﬁ@bﬁé@ére“t Once

a stab e d| stillation. tenperature was re solution was cool ed -
_.and gr wasl tettﬂdedttolthes‘eacmmgeaselramhextmqiedamth anfagueblis diigragid The sol i ds

et ebliaR s Sia e AR Y BRR TRoSaRub walpea R ChadCand 0" 0e
20 1H pMibwed @9 sbkde oﬂﬁni?h?t ?Hé)l%érs%r@seﬁ’aratbﬁlralﬁtotl‘re'iirgénﬁﬁvédn 3),

©2,'19 éddd 1, J=2.9 13 3.67 (s, 3)
deahn Darcg@ activeled cathors (G160 wade, ( Atlag= Eowper ®5 (d

3385 wibnipgidr peyadd fie %O’Uéﬁ%bé@%@%%%égoﬂﬁ“ "ga}géé%s > 191 40,

é>2(4 Oftrrem , filtzed @rmu@?ﬁCQﬁe@l andtRéGabbod Wasfhddtl twide With mewﬂerrei% 157. 30:
a
43) rr12) dtlﬁm(iez:@ﬂet ﬁﬁdy@'a)r bofe diirate- wasi distileshwhil periadigatly @deling+

aut 00! haGarkeeas ORI SALE the hithyiBRbldidh Gl Haflby @R tobi g en gas,

- - 49) - (2velumd oﬁ?DrLf(ilmﬂ_Otfﬁthexéné’s aséd) etFrelyetr erysiallizeid durhg the car bami ¢
~acid net hyI ester (5191 g, 17- mol ), methylene chloride (21 L), and
7 pyhS di mp acement. nce a stable dIStI"atlon temperature was teached, the
" solution was cooled and granulated white stirring at room temperature for 10
~ hours. The solids were fi ltered off, rinsed with hexanes (14 L), and dried at 40
°C under vacuum to afford the fitle compound (5291 g). (80%).
~  mp=139.0-1405°C. | |
.20 H NMR (400 MHz, ds-Acetone): 1.00 (t, 3, J=7.5), 1.51-1.67 (m, 3), 2.19
- (ddd, 1, J-29 5.4, 12.4), 344- 3.53 (m, 1), 3.67 (s, 3}, 4.89-4.96(m, 1), 5.66
o (brs 1) 656(brd 1, J-87) 665(d 1, J—87) 7.20(d, 1, J= 87) 730(brs o
1) - _ S -
S '"”C NMR (100 MHz CDCla) 9.88, 29.24, 3547, 48 09, 52.42, 5260 113’66
25 °118.90 (q, J=33.1), 121.40, 124. 08 (g, J=3. s) 125, 08 (q, J=270.6),126.70 (3,
L J=3 8) 147.68, 157. 30 '
. Example ) -
' (2R 4S)-2-Ethvi-4wmethoxvcarbonvlammo—ﬁ-tnﬂuoromethvl~3 4~dthydro-2H-‘ '
R " quinoline-1-carboxylic acid ethyl ester
. 30 A ciean dry and mtrogen gas purged 100 L glass tank was charged wuth (2R '
' 4S){2-ethyi6-triftuoromethyl-1,2,3,4-tetrahydro-quinolin-4-yi)-carbamic acid
_ methyl ester. (5191 g, 17.17 mol), methylene chloride (21 L) and pyndme
(4 16 L, 514 mol).. The reaction vessel was cooled to -10‘fC. Ethyl
' chlorofqnnate_(4.1 0L, 42;9 mol) was slowly added at such a rate' that the
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" A4.16 L, 51. 4 rml) The reaction vessel was cooled to -1 O C. Ethyl

chl oroformate (4 10 L, 42.9 nmol) was slowy added at such a rate that the
WO 02/.088069 14 PCT/1B02101217 internal tenperature did not exceed -5C. The
react i WA 92688969 on was brought to OC and hel d for 20 hd§idBoFHal 'Ireactlon
vias quenched by adding to a mixtube of dii sopropyl ether (1PE) (36 L),

' hyl hl ori de (6. d hi d sol 52 L). Th
esul tinfrnpheswsratire dd glot XEasdnb G nd T sien e Bion BES At od w th 1m
Sodi Ui W4t MMReROIdH 20l 1Fhe rgalﬁloh%ﬂétdd&lcﬁﬁasw ARl §epArated and

the organitc Tayer was was saturated aqueous sodi um chl oride NaC
. (15 Lixtddecofr ditsipromg qiheséE‘E\MB@ L)smpthyiensi chiediden8. 2 Lyanddl. 5%/er was

‘ d-hy d I f
: fﬁ?f?&%@éémlonéa@'ac?@a i b iy rebfing s ese i SERARbE AL o wi o
1P bytng'é ahid Wy a8 hidicech Rt 04 S8l |h)§dﬁ5§ddé1§sdhﬁﬁari 915 iy ntain a

a tenperature of C was .nai ntained (46 L s
t ot al TlliEread‘ahg pﬁheem\mermpmatedmcbmeamam lamﬂwaa wgshed vte wi t h

bbb Y, e R WL
| e e e
, i

- 8 3, 120f40 L3 cavs(aa;zaapn nm’tsatedaaiz weg yplume. Ihaana r(enphiomsie WES56- 4 74 (m

Tho, % 8pe85a ik 1P BB s i, brifipb ocibgiy dablo B, 07
- 92. 64, mathtdfl, a Q?orfa@antl%lﬁﬁe(ﬁt 4513 étil A24empefature) 7 BETL, Wi 36 (q,
' J =3.4), 126.. 38 12 J=32.7),134. 68, 139. 65, 154. 6 156. 8?0 _
Exanpha&rﬁamed (46 L total (R - used). The mixture was cooled and allowed
granulate with stirring at room temperature for 19 hours. - The solids were
_  filtered, rinsed with IPE (8 L),-and dried under vacuum at 40°C,t_o afford 5668
15 . gofthe title compound (88%).
| m p.=167.3-157.6°C.
, 1H (400 MHz,dg-Acetone): 0.84 {t, 3, J=7.5), 1 .26 (t, 3, J=7.0), 1.44-1.73 (m,
© 3), 2.59 (ddd, 1, J=4.6, 8.3,12.9), 3.67 (s, 3), 4.14-4.28 (m, 2), 4.46-4.54 (m,
1), 4.66-4.74 (m, 1), 6.82 (br d, 1, J=9.1), 7.53 (s, 1), 7.58 (d, 1, J=8.3), 7.69
20 (d, 1, J=8.3). |
~ BCNMR (100 MHz, cacua) 9.93, 14.55, 28.46, 38.08, 46.92, 52.64, 53 70,
_ 6242, 120. 83 (q, J=3, 4) 124.32 (g, J=271 7) 124.36 (q, J=3.4), 126.38,
12646 @ J=32.7), 13468, 139.65, 154.66, 156. 85. -
' 25-" " (2R 48)«4-{(3 5—B|s-tnﬂuoromethvl-benzy!)—methoxycarbonw-ammo]-2-ethvl~
A R -tnﬂuoromethvl-3 4-drhvdro-2H-qumoIme—1 —carboxylic acid ethyl ester
| _ : A clean dry and nitrogen gas purged 100 L glass tank was charged wrth (2R,
S ,4S)-2-ethyl~4-methoxycarbonylamuno-ﬁ-tnﬂuoromethyl—ts 4—d1hydro—2H—
o ‘, ;qumolme—'i-carboxyllc amd ethyl ester (5175 g, 13.82 mol) CHxCly (20L), and
":": : ".'30_._} '._Apotassmm t—butoxade {1 551 g, 13.82 mol) at room temperature. The mixture -
| was stirred for five mmutes 3 5~Bis(tnﬂuromethyl)benzylbromade (3.50 L,
| 19.1 mol) was added to the mixture in one portion. The internal temperature
was mamtamed between 20-25 °C for 1.5 hours. After 2.3 hours of reaction
time an additlonal charge of potassmm t—but(mde (46.10 g, 041 mol} was
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25 2R 4S -4- 3 5-Bis-trifluoromethyl -benzyl -methoxycarbonyl -amno
- -2-ethyl - 6-trifluoronethyl-3,4-dihydro-2H Qui nol i ne-1- car boxyl i c_acid

et hyl WI{I(HA(G%I ean, dry and nitrogen gas purged 100 L g(I:Taﬁgm'goellgllg] was

- 4S)-2- et hyl - 4- met hoxycar bony! ani no- ¥S-trifluoronethyl -3, 4- di hydr o 2H

o T i B0 e SN 3380 i e WP 2 (20

terrper amrmazatﬁeyabfsm Pfocti@s (enec@yi 9 éj 18/€8 rm@ytveés aadédalosfl'ue '
trifluronethyl)benzyl brom de (3.50 was added to the m xture

i n one regstion eﬂlutlwn@rndrthermaqtureem@esu!tradéor' Meumlﬁ’ul&a(ﬂﬂdd ant QM 20-25 C

of _poi Ayarobde dcld Rl T udoaga8s IRE R Yiah Bl TRE SHERY, o O°
02/ 588@fF§anieCand B@@iébt%lﬁhaéés adaedseﬁétaﬁédaa;ﬁ@tthb ORpMIE Qayédr WRasof 4.5
hours, the reaction was guenched Di azabi cycl o[ 2. 2. 2] oct ane  ( DABCO)

(918 ge¥actedimith (M hydeehiasic aeid @e&cﬁq bh ddie taseitingharganic @ngk ure was

t d
Soon PRyt s Word e boPltiBo el B BOER RYE Yol elfalleld 1ot o
wer e s eyithr eamlateudaqudwsos@&mmmﬂlaﬁ@e (1684 and tractextiitig brdariid/lanyddr ochl ori ¢

-acid (2 x 30 The resultin ani ¢, and aquepus- phases were-then
@3@3 yerous graginesiyng gulfa &g) W@Seous

S oft umaaila o e diiahl B A HESHIIASyAROARS) R0 AERUS FRESes vere
. :c alyer ag:dtweemas them ﬁ]!teeedlt @ﬂ))ﬁrmmtohdilte%}) lthrwtfﬁitBL glass tﬁnl:(g\gﬂe lﬂ&ﬁ EgeE) )

filtere On | er I N ass a was I N

Lo SoMesHHE LiThed portere. vERS lrtemas conoaneaea AR ¥AC00mL G 8t al vol ume
f 12 | Et h |

of 12 o mggi%Sf t81 SRHRCRIElordrs of SH4G voit A0aRdy. 36 L hanol

- (25 L) was a to e0| tion was conce er 15
: -vacuurrEttharmlv(ﬁBdryeNas atided .to The tdilearsd khg sohutmasma&idedc@ﬁmedamder( 15'L).

- AE ! NGad R °8 V8 umegoal‘I L8 %reasto utiéjnnovlags 2356428 Suand? (!II ge_)of i

and the solution was agam concentrated under vacuum to a volume of 12 L.

_ The solution was cooled to room temperature and seeded with (2R 45)y4-
" [(3,5-bis-trifluoromethyl- benzyl)-methoxycarbonyl-amnno]—2—ethyl—6- :
_ tnﬂuoromethyl-S,4ﬁlhydro-2Hqu;nolln_&1-carb_oxyl_:c acid ethyl ester 3 g).
.20 The solution was granulated for about 38 hours, filtered, and rinsed with j2'Br '

ethanol (4 L +2L). The solids were dried under vacuum (no heat) to afford
- 4610 g (55%) of the fitie compound. The mother liquor from the abov'e-

i ltration was concentrated under vacuum {solution temp = 62 °C) to- a. final .
. , voiume of 6 L-and cooled to 38°C. The solution was seeded wuth (2R 48)-4w -
25 (3, 5-—bls-tnﬂuoromethy!-benzyl)-methoxycarbonyl—ammo]—Z—ethyl—G— | _'

' tnﬂuoromethyl -3 4-d|hydro-2H~qumolme 1-carb0xylic acid ethyi ester (0 5 g)-:" .
o and allowed to cool and granulate whlie stlrrmg for 19 hours. The mtxture was - =
- '_f ltered and the sohds rinsed wuth 2B EtOH (2.5 L) The resultlng cake was )
L - -'dned under vacuum (no heat) to provide 1422 g (17%).of the title compound -
. 30 . as the second crop. Combtned recovery was 6032 g (7 3%) '
R . . Example 7 | |
(3R)~[3-(4—Tnﬂuoromethyl—phenylamlno)~pentanovll~carbamlc aCId M

ester ' ’
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The solution was cooled to roomtenperature and seeded with (2R, 4S)-4-

[ (3,5-bis-trifluoronethyl-benzyl) - net hoxycar bonyl - am no] - 2- et hyl -
trifluoromethyl -3, 4-di hydro-2H qui nol i ne-1-carboxylic acid ethyl ester (3
g). 200Mssyeution was granul ated for about 38 hours,pdi/iRoe/0e? and
rinsed with .2B ethanol (4 L +-2Q t6The solids were dri ed under vacuum (no
heat) to afford 4610 g (55% of the title conmpound. The nother |iquor from
t he ab®velean, fdrytan |mimogm gam@sr@ecatfedkuwaerciv@r@@dnwtbo(%ﬁ)ﬁr(‘itenp 62 0
to af dc g t 0 ed with
(2R, @{ffﬁ rﬂﬁﬁmaf)ﬁ%n)g @-penqtgnglc add %ﬁ%de@ﬁ A éuﬁ 9% d’fﬁ'ﬁ)l)sgﬁg
-triflidepaspi fuhebjmlmtwd@w&&hml wal oodled- & WM2°E. Benzyl

trlfluororreth | - di hydr o-2H qui nol i ne-1 carboxylic' acid ethyl ester N

" (o 5 gt;hlowfqrraaﬂeoovén'@% cmb.082 Barunef) avas then added f@tl@wedrly the slavhours. The

o redul Fon o 0 8 Ry Ao te il THR RGeS S TR G 150y or,

- the tlrelreb@t@&wwutuoﬁtﬂva@édaé@ a3 teRth eéteﬂhamr@imemareenwrams 6032 g

(73% . Exanp phen) dani no) - pent anoyl carbam c

7 & Tdf | uor onet hyi -
aci d b@ﬁ&@lnedé:salew @ é:dfé@ﬁfemlm siterdtheosyopistipnToefinase @dditton, 16 A

T PRt N At AR R RBRRE B (B

and IWHC&)M wurwmcrrwacmmwnmham phases Wecmpiaeatedoandme Benzyl
3Iorofomate(13 25 nL, 92. was then added fol] | o tﬁéthe sl ow
0i i ggapic iysr was washed: ‘efrﬁla aﬁm@m@qurrovﬂmwmt FRlengegaolyt The

1.ithi t e internal

~tenpere ure rgjﬂnlieél‘srﬁeg %% ‘Poﬁ%ﬁ@éﬁgﬁ% eg P’{’%? Hﬁ (M)%?Eéytql on of
‘base dilttired Omd bbﬁcérﬁ@tbd%d&ﬁ%:aﬂl@ﬂ@&ﬁdnb&ﬂte&lﬂf(hptd adoial xolueeod i sopr opy!
et her { &0 (i_

, m Addrtlonal isopropylether (200 mL) was added and the solution was

~again concentrated under partial vacuum (at 40 °C) to a total yplume of .100_

- 156 mk: After cooling, the solution was seeded with (_3R)-[3-(4-triﬂuoromethyl- :

phenylaminq)—pentanoyl]—carbamic acid benzyl ester and allowed to stir-at
room temperature  overight. The remaining ‘solvent was displaced with |
" cyclohexane using partial vacuum distillation (45 °C bath, 200 mL followed by

100 r|1L) the resultant slurry was cooled and stirred for 40 minutes, filtered,
20 and dried to provide 25.8714 g (85%) of the title compound
~ mp. 100.6-101.4 °C. -
. _‘H NMR (400 MHz da-acetone) 096 (t 3, J=7.5), 1.57-1.75 (m, 2), 2.87 (dd, |
1 J= 66 16.2), 2.97. (dd 1, J=6.2, 162) 394-400 (m, 1), 5.16 (s, 2), 550 o

L (ors,1),6.75d, 2, J=5.7), 7.33-7.43 (m, 7), 9.52 (br s, 1). -_
25 - C NMR (100 MHz CDCls): 1066 2813 40.28, 5147, 68.25, 11252,

C "11891 (g, J=32.3), 125.21 (q, J=2699) 12692 (@ -38) 128.64, 128.98,
'*-.--12904 135.05, 150.12, 152.12, 173.52.

. (2R 48)- (2—Ethvl-ﬁ-tﬂﬂuoromethvl-1 2.3 4-tetrahydro-qumolm—4—y!)-carbam|c

_'30_:'._ : , - acid benzyl ester ' o :

C A clean dry and mtrogen -gas purged ﬂask was charged with (3R)—[3-(4- L
' t_rlﬂuoromethy!—phenylammo)—pentanoyl]—carbamlc amd benzyl ester (11.51 a.
- 29.18 mmol) and 95% ethanol (80 mL) and the solution was cooled in an
iCelacetone bath'(-- -12 °C). Sodium borohydride._{o'.-.???» g, 204 mmol) was
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and 1.5 M hydrochloric acid (130 nL). The phases were separated and the 10

.organic | ayer was washed with saturated aqueous sodi um chl ori'de sol ution
(130 nL).  The phases were separated, the organic |layer was dried (MSH),
fil ter‘éf@02&ﬁ896%oncentrat ed under partial vacuum (at 40 ROI/EBO2/6121Dt al vol une
of 100 mL. ' Additional isopropylet’/her (200 nmL) was added and the sol ution
was again concentrated under partial vacuum (at 40 C) to a tot aI voI unme of

100 15hgn addedto thsnselHgony Hées@hemaléﬁnmga@&eéw%qaﬁ?twn was -11.5

(3R - (3 47 fild [RUANTHN el BRI BTIR ) BAUATS MORistar] (.98 1 Denay!

ester and a Ul et R remai ni ng

. sol vénte w&aoldirsmBanled{p_@)I Whe:imtérnhlanmramregvmmanadammbwm stillation
(45 C%&QWZOO nL foll owed by 10 the resultant slurry was cool ed
and st pdjusling the msidition ratﬁt e@@fée a‘lz:o‘thsrmaene@am §OjMligiWes 25. 8714 g

' égs‘?ﬁ:et&gﬁ%?eﬁé %A'@%&?mgg%fuéfd ‘g’)“s }%Q%@t‘%%g%’% gﬁealgasééwﬂm%’ .J=6.6,"
~16. 2), Thereacticn was fwh aueﬂ@éb) by3he QdiditidiDof méthieneScHlbride (1 125 5.50 (br
?182) NME@@E?‘WW%‘C ledlé“%m}é 3@&‘73)%32(3‘2‘ (&Jﬂ ?@g In'g'oé)i (::|,3C R
15202yt 48 i e, A 91 st ey, 17, 0
- I-1.2 eeattivatwas fodng- tmbmobmplete bly tIPD amalysis add Hbezphasest wereA cl ean,
U U SeBa I%réa%@m N8 400 e £ ol Wetegddedior (1151
.g’c'e/ acthel B oyl S %%fﬁﬁﬁ%%%&???hi“mg@@é%fﬁfﬁl T s g
Sept enﬁwﬂUtEGOSTN@ MSGSMG@ peamtad a0d2g-B0 Darco® activated charcoal '
o (1 .52 g) (Atlas Powder Co., Wilmington, DE) was added to the organlc layer
 After. stiming for 45 mlnutes the solution was filtered through Celtte@ and _
15 washed with methylene chloride (2 x 15 mL). The filtrate was then displaoed‘ .
“with hexanes {(approximately 350 mL) by dls’allatlon under atmosphenc
A pressure and concentration of the mixture fo a total volume of 230 mb. The
'- mixture was stirred at room temperature for 14 h, fi ltered and dried-to afford
' 9.0872 g (82%) of the title compound '
20 m.p. 154.0-155.2 °C. |
" TH NMR {400 MHz dg-acetone): 1.00 (t 3, J=7. 5), 1.51- 169 (m, 3),2.17-2. 26
< (m, 1), 346354 (m, 1), 4.96 (ddd 1, J=5.4, 9.5, 116), 5.14 (d, 1, J= 129)1.
-520(d 1, J= =12.9), 5.66 {(br s, 1) 6.65(d, 1, J—8 3), 6.71 (brd 1 J-91) 720-"
B (dd1J19 89)730—743(m 6). o : ' e
© 25 ™®C NMR (100 MHz CDCly): 9.89, 29. 24, 35.34, 43 16 52.44, 67. 27 11370,
' 118. 85 (q. -—32 7), 121.37, 124 12 (q, J=3.8), 125, 14 (a, J=270. 6) 125 72 (q,‘ :
- J=3. 8), 128.38, 12851, 128.86, 136.57, 147.71, 166.74. .
Example 9 _
. . - (R}R3- Ammopentanemtnle methanesulfon:c acid salt n |
30 -,Ste 1: Methanesulfonlc acid 2*tert-but0' carbon 'amino-butvl ester. ,
' Run#1: BOC anhydride (515.9 g) in ethyi acetate (400 m,L)_wa_s added toa
- solution of R~(-}-2-amino-1-butanol (200.66.g) in ethyl acetate (1105 mL) via
" an addition funnel. The reaction mixture was stirred for approximatsly 30
* minutes. Tetrémethylethylénediamine (T MEDA) (360 mL) IWas, addéd_ and the ‘
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then added to the solution. The internal tenperature of the reaction was
-11.5 C. To the reaction flask was slowy added a solution of Myd 2. 6H20
(6.23 g, 30.6 mmol, in 13 nL H20). The internal tenperature was maintai ned
- bel ow WOID0EBP69 ad] ust| ng the addition rate. Once all ofpamBoaA®2si um
sol-ution was- added, the solution t&nperature was raised to 0OC and stirred

.. for 30 m nutes. The reacti on was then quenched by the addition of
" et hy| eaastion lroxiute wastsooledﬁy) appromnmelwdﬂ’@r i Methanesufesylgorge) citric

At or ST rlndds BBel e abpbo FURHE oV8° o210 it Her e REEFPE 2 ) >

" HPLC agiingi forandhédic hRasesction’ enpk@re wapaliered. aittae fifdteryasnd citric:

~acid (8.41°g, 43.77 nmmol ) were.added to. the organic layer and the m xture.
© was stctiﬂll@éﬁ@t roomtenperature for 45 ninutes. The phases wer e separated’

A PO SR GHPES b, erhigiste Gl it b Sges ol o0 "PLeM

ol uti elunes of IR {egmihsaualtafiel (202(1 gpas elt@lvaztseteté (6101 ey v ene
chloride (2 x 15 nmL). The filtrate_was then di sci)réaced wi.t h hexanes

(appr o ragddilign Bwmnet ) The trastipn| mixteie wagestinedniehrePreximatel¥ st e and

| ¥
SO g Bl T 495 1O T ey v s

g (82%eoteatdlent trfictﬁr@@mlmdle&@omnproﬂlﬁ‘{atétyl56°(2 CMéithanbsulforgd MHz -

'-d6 acet one

 5The. Farden (1881 bk wasiadded! i-dhe, Toaction mixkisp overid SEmG Ty o)
35529 Bk g} Sy T ki ot Ryl iy T ind O, 5 2
~ CD. d HitratediréM, RAA 24 andHiilted 4T Hebsoliid . widere. Wasiaed Ovith 400 nd, ethyl 5. 85 (q,
- 35a. 5yAcels, sHioxanes €12 L eraarideshics e liratel Thegabadre wasidgiolsd
TR=3-Agi Qﬁpﬁgfﬁétép'ﬁathl eﬁ[ft‘ér“éﬂ&?ﬁb@'?ioﬁr@%@ §él|d9 were isolated by
15 filtration, ‘washed with hexanes (2 L).and dried under vacuum to afford the title -
| compound (97157 g ).
Step 2: (1-Cyanomethyl-propyl)-carbamic acid teri-butyl _ester. - Sodium |
cyamde (24.05 g) was added to dlmethylformamlde (DMF) (500 L) and the
B " mixture was stitred at 35°C for 30 minutes. Tetrabutyl ammonium brormde
20 was added and the reaction mixture was stirred at 35°C for two hours. -
7 -Methanesulfomc acid 2—tert-butoxycarbonylamlno-butyt ester (101.23 g) was
i , ~ added and the reactlon mlxture was starred at 35°C overnight. The mixture
| ..'was then partltloned between two lnters water and one liter isopropyl ether.
'The resulting organrc and. aqueous phases were separated and washed

N 25 '. '-sequentuatly with watner and a saturated solution of sodium chioride in water.

. The orgamc layer was dried over magnesrum suffate, filtered and
" g : concentrated to afiord-a solid (65.22 g). The solid (61.6 g) was transferred to -

. aflask equ:pped with an overhead stlrrer. Hexane was added and the flask

. was heated to '65°C After all the solids were in solution, the mixture was

o - 30 oooled to ambient temperature The mixture was stirred overhight " The _
N resultmg solrds ‘were- isolated by fi fi Itration to afford the title compound (52. 32
g): |

, ‘Step 3:{ R}-S-A_minoperttanenitﬁle methanesulfonio acid salt. Methane sulfonic
acid (71 g) was added fo a solution of (1-cyanomethyl-propyl)-carbamic acid
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30 St ep 1: Methanesul fonic acid 2-tert butoxycarbonl am nobutyl ester. 'Run

#1:-BOC anhydride (515.9 g) in ethyl acetate (400 nlL) was added to a -

solutign of R-.0-2-am no-1-butanol (200.66. g) in ethyl acetate (1105 nlL)
cvia aWodBE8n funnel. . The reaction mixture was stiPEBEBOR@1217

. approximately 30 minutes. TetrametAYl et hyl enedi amine (TMEDA) (360 ni) was

" added and, the 9 Septenber 2005 WD 02/ 088069 PCT/| B02101217 18 reaction'

mi xt ur éefiﬁvay%%t@dnttstrabmr@ﬁirﬁﬁt@ﬁg) mbk. TNQtrﬁaﬁmﬂmngﬂ wesiheated  (184. 7

mL t '
stl)r\rA?ng ? ‘fP %gép&!ﬁh%&eac o‘?ltbrgnr lﬁeﬁé ?‘zﬁ fH[ ere éfﬁésfél te;at e was
col | ectaad.stifead ﬂé?adﬁf&@ﬁt@lﬁrdlﬁehtﬁ&lﬂ ke @ém@r&hi‘ej#vaéqms@ﬂéaéaiﬂ%m) wes

- added - 8 solution of R (-) 2-am no-I|-butanol (200,12 in ethyl acetate
(1101 RP)C\and thg, raaelian Uﬂxtutmms sﬂ*ﬁ@drfeacfwdwufﬁxtllh@ mwrgtwased for '

aig 0X Gaied Yo Eol 1d LG el Rk AHIRLY %tr%%pﬁ@@déoﬁak%e@&/&g@d by3d 1t M)
~was adk e reaction mxture was coo t o approximate ,

. Met hanﬁﬁmtrbnrtylafﬂ:@dtﬂlétlﬂeden"é)b&ﬂtdl(ti-rﬁSB)g)Nas added to the reaction mxture
over a 30-minute period. After stirring for 1 hour, the reaction mxture
.- was conbined with the filtrate fromRun # | and.filtered.. The .solids where

~ washed with 400 nL ethyl acetate. Hexanes (12 L) were added to the.
~filtrate. The mi xture was cooled in an ice/water bath- After about 2.5.

= hours the solids were isolated by 15 filtration, washed w th hexanes (2L)-

and dried under vacuumto afford the title corrpound (971.57 g }. Step 2:

- 1:C anonet hyl - propyl -carbamic acid tert butyl ester. Sodium cyanide

'(:24.05 g). was added to dinethy [formam de (DWF) (500 L) and the mixture
was stirred at 35C for 30 minutes. Tetrabutyl ammonium bromi de .20 was
. added and the reaction mxture was stirred at .35C-for two hours. .25
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Met hanesul fonic acid 2-tert-but oxycarbonyl am no-butyl ester (101.23 g) was
. added and the reaction mxture was stirred at 35C overnight. The m xture
was then partitioned :between two liters water'. and. one liter isopropyl
ether. The resulting organic and. aqueous phases ' were separated and
washed sequentially with watner and a saturated solution. of sodium
chl ori de i‘g %Ea%gg' The organic | ayer was dried over_magnesi um sul fate,
filtered and “egtcentrated to affgsd a solid (65. 2ZCFP™ solid (61.6 g)
was transferred to a ' flask equipped with an overhead stirrer. Hexane was
added and the flask was heated ¢jg@9C. After all the solids were in
solution, the mxture 'was 30.. "cool'ed to anbi ent tenperature.- The
m xture. was stirred overnight. The resulting solids were -isolated by

filtration to ﬁfef@hﬂo&ﬁbeoﬁf&rﬁzbﬁ pgonpound (52.32 g). Step 3: {R)-33

Ami nopent anenitrile nethanesul fonic acid_ salt. Methane sulfonic acid (71

g) was added to a sol uti orfa yan yl -propyl) .carbamc acid 9
Sept enber 2005 WD 02/ 088069 P 02/ §1217 19 tent butyl ester in
tetrahydrofuran (530 nL). The i iJxture was heated to 40C for
approximately 30 m nutes. The terrpeHature was raised to 45C and stirred

for approximately one hour. The tenperature was raised again to 65C and
the reéction mxture was stirred MWor five hours. The m xture was 5 al | owed

to cool tg amy ex, The resulting solids were isol ated by
filtrati og' tgﬁg%@q‘{ﬂﬁgﬁwaewwnpound (41.53 g). 9 Septenber 2005 WO

/088069 PCT/|1B021217 20 CLAINS 1. ®he conmpound of formula I11, F3C, _ -
RCN | . fo - .
) 3.\©\ “ N,

Iv.
3. Acompound of formula VI,

oony AN
FC\@\H/<L” E |
Vi

10

(ﬂ\ - wherein R Is selected from methyl, benzy! and substituted benzyl.
4, The ;:oinpound of formula VII,
B
R
HN™ ~0~
F,C
15 -

Vi,

- wherein R is methyl. ©
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2.~ The conpound of formula IV1 1V, 3. A conpound of formula VI, 10 \VI.
. wherein R 1s selected frompnethyl, benzyl and substituted benzyl. 4. The
conpound of fornula VII, O HNAOR 15 wherein Ris methyl. 9 Septenber 2005

WO 021088069 PCT/IBO2101217 21 5. A compound of claim3 wherein Ris
selected fromnnethyl, benzyl and benzyl and benzyl substituted with one or

nmore substy b €ach independently selected fro%ﬁg - al kyl ,
(Cl-Cs)al ky dg@y&znd a hal ogen. 6.5A nethod for prepari %ﬂgﬁ%e conmpound of

formula 111, p3C'--'~" .CN5 111, conprising coupling

G111Vt oyt h T heCompoggs o orormia i 18 SIS o
riflate e _conpound of fornu , to formthe

corpound. 8 A FACSTTE Y e, of Fiete srosiftanth asof Audearneaty

trill uor ogglbdtvd He 1CAC;)aIANICHTalkvoxy acdd halegenwi t h sai d conpound of formula

. t heﬁp ' esAerrl]agtﬁog ;or%reggn%a?hm o%%pound of formula [,

oL C

1,
) . comprising coupling {rifluoromethylbenzene that is para-substituted with a
(.. ~ halogen or O-triflate with the compound of formula H,

\/'\Z/CN
10 il,

to form the compound of formula I,
7. A method of claim 6 wherein said trifluoromethylbenzene compound is

combined with said compound of formula If in the presence of a phosphine
ligand.

16 8. A method of claim 7 wherein said phosphine ligand Is a
dialkylphosphinobiphenyl ligand.
9. A method of claim 8 wherein said phosphine iigand is selected from 2-
dicyclohexylphosphino-2'-(N,N-dimethylamino)biphenyt and 2-
dicyclohexylphosphino-2-methylbiphenyl. ,

20 10. A method of claim 6 wherein said coupling oomprisés combining said
trifluoromethylbenzene compound with said compound of formula Il in the
presence of a base.

11. Amethod for preparing the compound of formula IV,
0

F.C -
Q,

25 ' v,
- comprising hydrolyzing the compound of formuta 1},
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| i gand.- 15 8. A nethod of claim7 wherei n said phosphine ligand is a

di al kyl phosphi nobi phenyl [igand. 9. A method of claim8 wherein sai d
phosphine ligand is selected from 2-

di cycl\¥Banpsgdssphi no- 2' - (N, N- di net hyl ami no) bi phenyl anCT2B02101217 o
i‘cycl ohexyl phosph i no-2'-net hyl bi pteenyi. 20 10. A nmethod of claim®6 wherein -
sai d coupling conprises conmbining said trifluoronethylbenzene conmpound

with said conpound of forfgdl au the ~PMNesence of a base. 11. A nethod

for preparing-the conpound of la I 0 25 1V, conprising hydrolyzing
@ enb}Ea%OS WO 02/ 088069 22 .

PCT/ 1 B021 01217 /CN tll, wth a-vydriyzi agent selected froman acid and

t he conpound of formula'lll,

a base to formthe corrpound of formila IV. 12. A nethod for preparing a .
.. conmpound of formula VI, 0 .0 VI, Olgorrprlm ng conbi ning the corrpound of T
formula IV, 0 10 with: a'corrpound lforrruIaV d

with a hydrolyzing agent selected from an acid and a base te form the -

~ compound of formula IV. 7
5 12.  Amethod for preparing a compound of formula VI,

Vi,

S0 o v,
with a compound of formula V,
| 01/”-\0-'*‘*' -
. . v, |

| 'whereln R is selected from methyl benzyl and substituted benzyl in the
: 15 . ,presence ofa base to form a compound of formula V. _
. _13. A method of clarm 12 wherem said base is lithium t-butox:de

- 14 - A method for preparmg a compound of formula Vil - - B c L
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H 1V, V R wherein Ris selected fromnethyl, benzyl and substituted
benzyl, in the 15 presence of a base to forma conpound of fornula VI. 1.3.

" A nethod of claim12 wherein said base is: lithiumt-butoxide. 14. -A
- et hod QP& PAr i ng a conpound of formula Vi1, 9 Sept enBEFIBGYB2IO _
- 02/088069 23 HN VI 1, conprising Péducing a corrpound of formula VI, 0 0 VI

| R PCT/1B02/01217 wherein Ris selected. fromnethyl, benzyl and.
substituted benzyl, with a reducing agent to forna a r educed conmpound and
cyclizing the reduced conpound under ac¥dic conditions to forma conpound
of formula VII. 15. A nethod 'of claim 1§ whgpein said reducing agent is
sodi um borohydride in the presence ¢jNa [eywis acid. _

F,C

N
H

v,

. comprising reducing a compound of formula Vi, -

- wherein R is selected from methyl, benzyl and substituted 'benzyl, with a

‘reducing agént to form'é reduced compound ard cyclizing thé reduced‘
- compound under acidic conditions to form a compound of formula VIl.

15.. . A method of ‘claim 14 wherein said reducing agent is sodlum

| _ 10 _borohydnde in the presence ofa Lewns acid.




