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i nvention relates to di benzyl am ne
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t hei PIBEZEL (AYING| R HREVER PE &ETF PHESE®RS| i pi d
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glycoprotein Bitne v & h@therloDlnim@ spaaiys, baudihdreman S¢ to rege giviege ester and
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found in a nunber of animl species,



DESCRI PTI ON OF THE DRAW NGS
Figure 1 reflects a refined structure of

wo 0iRs¥bat e salt crystal of exanple 213cp1p2007/000524

bi s(trifluoronethyl)benzvfl-N12-1(1R1-144
- (et hoxynet hyl ) - 4-f | uor opi peri di n-1-v11-2-
nmet hyl propvi i - 5-
(trifiuoromethyl)benzvfi-2-nmettnA-2Htetra
zol - 5- ami nel |SUMBERYQRTHHINVEGIR PTI ON OF THE

Thi$ iNGEPGTS d@Rdted to compoundsTdrerdipp @S@mMtlali Nvent i on
may be undgrstood nore readily by
reference tyo the gollow ng detail ed
descri pti on)of enpl ry enbodl ments_of

ol €

t her
conpounds

limted to spe€ific synthetlcRmthods of
maki ng 't hat y of course vary. It is also
to be underst®od that the term nol ogy used
herein is for the pemgase of descri bing
or a pharmapaiticklly 8d¢bpRble evbicad tvppdust; @nrtey and 1S not
A isl-68 0 29 skyl Gareckd, GONHNGO(C,-C,alkyl or AdtRrein Q is a five or six
membered 3 @a%ﬁﬂet:l phr@ﬁ%&é@ﬁbd@ﬁ[?un&ﬁdr@d%@ v}&elrt JA& ring atom, except

for the atomggﬁgcg%?lg Flogrma ll %fng ge?@éeﬁw a%m‘@g‘;}l gxy&eq grl stjf}u%m and

wherein eac]g-n r:r{9 atoT m Oy cpi:%ﬁgébe su ed b cygnﬁ I%rftﬁy sa{}rated pﬁrhally unsaturated or
fully unsamrﬁt'ecbsﬁﬁqhbor Prﬁ-@h ﬂrgp ﬁ’ﬁ’@%b? Es] 83&?011 il;orrgco&% l{y éﬁtrr%ed partially
-unsaturated 3@ylluunaﬂmtqdmregpagr§ [3fiaB ceqaonta'ﬁ@s alre@fné Fﬁrqobﬁ@aof said chain
or ring is opfpgalereninoerhn & rtheatgh sdieedirommifresan. Prgaen endeuifprrygesid carbon
atam of saidktwinelying B mbrALYMota Xi- & tresgtstiutaiotdlh dmingrhals gtahes hydroxy, oxa,
carboxyl, (C(~¢5)aﬁoxyca|5@:bll(&1~CMWI abtibhafGutRid @G 1 Gheaib brgne or two
hydroxyl), (@GRS p;lt@\a@ BlbQifad wibed Yo A%t hhIB® one or two hydraxyl), or ((Ci-
Cojlytio ) &Lg; téarea sdi ond WY Al BB awiﬁwo a5 sm;“@tﬁmgen atom of

said chain or rln? i cp%whllg mﬁno c?l! Eigdg%lgjleg %l:é\ cya 0 6)%0 g?%s)agxycarbo vl ar {{Cy-
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optionally meparcdHepirisgbstituted ydth 2 greup & whergin \Hamibrssib foopranbesed fully saturated,

partially satu@stcld et @B wib.odne iy, coldding eanes tilr hasnatoss selected from nitrogen,

oxygen or suffartastl optR RSl sk:Q Ry Bnedd ol PapRAbRd frdm H9dregen, halo, cyano,
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heterocycle ig erjeply alloeor BigghetitggIWiisR*0f t hose conpounds

of the present invention that are acidic
in nature are those that form non-toxic
base salts with such conpounds. Such
non-toxi c base salts include, but are not
limted to those derived from such

phar macol ogi cal |y acceptabl e cations such
as alkali netal cations (e.g.; potassium




wherein each R is independently hydrogen,
(Cl &3) al kyl, (Cl- C3)al koxy, hydroxy, or
wherein the al kyl or al koxy i $crama007/000524
all'y independently substituted with -
one to nine halo or hydroxy. In another
enbodi nent, Qis |In another enbodi nent,
Cl is RO In another enbodinment, Ais
X is QQOOEMPEHE is N. BOOEEBE cyano, - CHO
Yis-GCINER, - COCH2CH3, or - COCHS3. In
R, &N K, RE iR st indefeniietly-h@OEXn(OibloChana Injeyoky; nitro, {(Cr-
Cglalkyl optlomsgshmﬁ;ﬂw &Y o nifd hatd oW\ B8 hyroky, bris ordwd (T MR)alkexy, one or
two amino, oHe oﬁ&%rﬁ%{rgp@ 5>@dor gaHJoiyy (SRS Bk ool LilsRBed with one to nine
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one to threeS@iCR)alekyadna todhreer € #Pghaloglob prisitaimes (CiyCohaipalexy. one or two
hydroxyl, or@heto @ hdid) br(@ bdfalicyi ivkiteRrdaidCl-ty)aytis Biionally akbestuted with aryl,

one to three Q¥ Qkoxyh%g fo@db, (C @\ Rbloal) brR@4rbe, (C1-Coihaloalkoxy, one or two
kJfoxycarbonyl ((C1- o) al kyl
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coR", (Ca%tal'keﬁﬁ’ﬂicn@@a#%@@rﬁ‘%ﬂ%ﬁp)ﬂ‘fy"%%‘? R éﬁzﬁaeienvl OO, -
(Co-Colalkylraiy My Caatpipietbrasma HEAC R B-aryiofCr-Ei)akeHPdeterand o Co-Celalkyl
heterocycle\MCE-ﬁ)am—mﬂakﬂwgarahmmoalkenyl {CrCelalkynyl, (Co-
Celalkenyl, (Q) &%n&‘é)aﬁd grydIO-(CQ@édIkQ Rébrbily safd liSHedetodii, ®6terbdydid)
cycioalkenypgg(ﬁkﬁ al ﬁ Gk é?rd 9 s%ﬁue%‘s arE Weh JBVGQJHPQ&MJM)JM

mdependen w%h %ne &o anel'Lglo on? ‘ﬁ hyd?’o%} ne%%er(lm g)al SLQ to ﬂ§Re6e (C-

Cs)haloa!ky[ac}n%fo &%W*ﬁ%ﬁ"’fﬂ’g"éﬁm ﬁﬂ?ﬁ{ gs)r\g%a[ko dne or oamgo one or two
nitro, cyanot iy PrGRRoN: "dnd R2, R3 1
cacR FOF hEGHGNORCTEEBIOD . GG%E'WF%NR“%&CBWE'RMO -OR", -
(caca)alkyxaiae(oeamsdmd:e@éHd@ahlknymif@r@gencows’f/ AGeCelalky-NR™{Co-
Co)alkyl-SOLETL (&8 )yl to-preRY, ©HE QR pad-RO R, WIE K @iCkaliga-Co-0-R™, -
(Co- cs)aikwé}lewrc Bt Yc Sl ami-D e (18} RO heBb My, (CoColalkyl-
heterocycle gﬁgb %Tﬂv"r‘ln %séc?éf'll{%ﬁ{n Jc“&féﬁiyl d}@%%aﬁe%ﬂt(&zks)%hh Micr

uori nes. n anot
enbodi nent, Xis C, and R2, R3, R5 and R7
are each hydrogen, mgt hyl, cyano, or CF3.
I n anot her enbodi nent, Xi s C, Rl, R4 and
R6 are each hydrogen; R2, R3, R5, and R7
are each hydrogen, nethyl, cyano, or CF3,
and A is -COOCH2C1-13, -COOCH3, cyano,
-CHO, - CONH2, - COCH2CH3, -COCH3, or Q and



I n anot her enbodi nent of the nethod of the
present invention,
| phal i poproteinema is | n anot
Wom@ﬁ!go(gl ﬁent gf Iot he net hod of the preg(gl:1/[t82007/000524
invention, famlial-hyperchol esterol em a
is treat ed I n anot her enbodi nent of the
hod of the present invention, coro
Cejalkeny! éﬁ«%ﬁ"«;ﬂ (<l o . PRI R e Pt
heterocycleeqydingtitnifesyrioalion. allvhib alkpeth [gestp!iod pubptiyents srergd qptionally
substituted infipentidnihouth onarjeaDairaEi @é or Prafrairost $ne pr e Cr-Clalkyl, one or two
(C1-CohalokiyE &t BCwo (Lo @Ry, Erask [TECyhal@liox. g or two amino, one or two
nitro, cyamc&g‘g,lcg,gm on or kit of the present

In Id § 'é %%Jgnt ml:léglﬁon ?@%Marﬁs%ﬂ@#&%dsﬁm%wh comiprise a

therapeutlcar!r% esf wetagoun{ o?a CompPoU N I;Je!se :Flvgr(tlo gr a%ha&ﬁ&&caliy

SR X e — ?“%Eq% ﬁ“'gb phtalp e

o Iniffpe fie Pt 'W%@ngreﬁd@maf@afﬁﬁmmmﬁ'%m forih sesiment o
atherosclerdsiasvarbriaty eretvaiseage printy et diseask.Gerengty uaseular disease, peripheral
vascular disSasE\\psridartia, Ryperpatadinoarsitiaenianhypokiphalipersdicirenin,
hypercho]eﬁ’di&n\éﬁ’ﬁ;ﬁeﬂﬁgiy&ndeﬁtia\fﬁﬂhlatrﬂei&hoteﬁt@&éﬂ?aaﬁ i gotdrdal ifirction in a
mammal wh@:h L@l\ﬂ%g fﬂ&ép@uﬂcaﬁ effective amoul'th)f @o@ﬂﬂob\ﬁ lof the present invention, or a
pharmaceu%ﬂ‘g ch%‘pgﬁgérm%¥ S Eﬁnp&ﬂmb Q ﬁng&utgglly é%l:éptaﬁi vehicle, diluent

esent 1 nvention, e COITbI nati on

oreammer. £ rt her conprising a choI est ero

M°faw§de9¢f%5@H“Vme P&i"%ﬁ Phamred .°?Wbt“ﬁ8" composilions comprising:
a therapeutigdiivyifiecg e i@yt ofheBropton B1PIRRi bi t or may be '

a firetzer oy, b@d first §fpound being a compound of the present invention, or a
pharmaceutR P FobhOBOMGBEEEL toRO0F / 000524 In

a s36HA &dmbund, bR oA Hoas A Seir@fan HING SoAl rdiM@4a% iht@ior, an
MTP/Apc B g@ﬂhcm %h:ﬂﬁdz?Pm mBlifof § 15 &:Mb@la mhlﬁ]i@:l 4@ Sesterol absorption

Inhibitor, a &ﬂ&%z@ﬁs? :s%ﬂ)lt&’ gaqy'acte l&mt Jﬂgﬁﬁypg{é&w a'c&hbﬁaﬁﬁw of niacin
o and Iovastaffn an loa exc an er%sm & arza:loxdta:% an % T¥nhlb:p)r Jrag%émd@;questrant

retrsly g3 B 98 B PG PR P ot s
simvastatin, eHRSETRTlY @St AforRtetn. AGERYR-FBTYesiEr PRGRFEY
a praenageyiich! [ebicle, fdiugt groerder.o Thistchrepositioy may e ipd ta gt the
aforementiofdd @isdabds igbidir@tatbetosdoipretshe f ol | owi ng reacti on
Alsé; SO RERS inveblloh Erbided 4 RE&R&ingEYeripeutickaBE h & Bathal
comprising ﬁa&a%eh B 2E8 84N TR A euigdnt @Rprising a therapeutically effective
amount of a cori?po&g Qflfl% pv@!egt%glgiﬁcﬁs p?ordlgg gér&u? Ion%%ﬁaqnécé’ﬂmcta@@ccepﬁable salt

are her

of said com;!;ole_E! 81: qgl Eﬁldgfoer(qf ind Q ?-lalfnaceuti’calhéaci;]eg bie carfier, & secﬁ%erﬁpeubc
agent compiisfpp f fherpRputipay ffg %‘Ye @ B”’é‘é@”G et rgductﬁﬁfng'g’{?r afeag
modulator, q}:hg%@rogqg@rphcwmgbltolpafhélﬁer%syg@zs T%or anbgte niacin, a
combinationfitiagin tnd@yvbi4ih, §0:exching; rePaana@nfioxidgnt 30 BCATHRfiibitor or a bile
acid sequestchnfand Pﬁﬁlﬁlﬁdeutﬁatlﬂ_éh?qp@%améﬂ.a& dirdegihefprtadministration of said first
and second Bgeddd 18 abhié helthelpaultadi@nt No. 6, 197, 786; U. S.

Pat ent 6, 140, 343; U.S. Patent 6, 489, 478;

and I nternational Publication No. WO 00/1

71 64 and International Patent Application

No. PCT/1B2005/ 003500Q. The

Reaction Schenes herein described are

intended to provide a general description

of the nethodol ogy enpl oyed in the

preparati on of many of the Exanples given.

However, it will be evident fromthe '



Conpounds of Formula 18 may be prepared by
reduction of the nitriles of Fornmula 16
th DIBAL-H in a suitable sol vent
wozon‘z’ﬁogm oronet hane at a tenperature bet%l\/\llg%r%ﬂ%o00524
-40C and 40C, preferably -20C.
Fon-m.11a 18 BH 1 CON alf R6R6 13R7
Forrmula 18A T, Cci) According to
It isrtactm otdereiped Bethottyire @FEQONP gegeral )@scm?tlon {nd the @ﬂ_omnq;@etaﬂed
description '3 exeidary atbexpldRBtory By, andRitelnoaestlictiR] PP thaimentigr; as claimed.
descri bed above. The desired Fornul a |

conpounds WREE&NIFhIiRY THED red from
Flg!fl"eo ﬂ@f%%@ g rgﬁn;d stn%&re%ﬁne@(ateﬂl%g t)i’ !e 2'13 MN-[3,5-

i e —N- i 1R 1 , é?ho meth'i ) ﬂoroa Gais il m%
hdbasaliAae aRrckRaEels NRISR16 and Yls
CHRll may pr ef erably be prepared from

conpoundﬁmww&ﬂes of
Thel pRaG ivericn rialibd Wwickksfe mdiLrtadiydy referengd o ¢hd folla@ing detailed
description & Ie:&)ﬁ!)[ﬁi A BhimeE Wit tnbeddiibn akdiGhe REbIGtHcMdEd therein.

Befa'mhg;@éslerﬁ) &m&ﬁnﬁqglnp%gtﬁhﬁm th@odistareliBGos 084 deQfbed, itis to
be understo'ridltl?at is %\?f%t% is ﬁoq lsmlte t‘l.il gpi Byn&n& 1%8!%5‘5 o?rﬁ&ﬁlgc‘thgt Pﬁy of course

v TTF e n lsefOI' [hg aiJCt ge of nyglscnbm
By [tis a'é\" B ?”ﬂ??@t°?f§??éﬁhe ‘F’E‘ EMY=eS PR 9
particular embogitRNS PRNATH S 13} iR b‘t"ﬁ‘f“'@?r i de or

Theipressrigivergercise ielpied te thiahermesuiigaltyRecogiaRisgT ariffiny salts of
compounds©f thefp@esdtitventién. T agilis which 48 ysed taprepgre thé phagyeeseligally
acceptable 3R 2 @i0h/dak QRS REEHidrB2636/do B O 5i2e this invention are fhpse which
form non-to@d il RRKonASRAG! s coftdring pﬂ\aﬁi\éaibblhaﬁ,l’hc@ptable anions, such as the
hydrochlorto% Hsﬂage QJdroFgﬁemnﬂa@ Julfa{erbléﬂlgie (bhosmg a'c@ pﬂal;phate acetate,

lactate, cltraieg%id cugateégég% e 89(!&11 &8@58 g:teoJIucE QtE I;ycjclﬁrate
benzoate, gnanéiuﬁcs?fte tPanFSéJIg:Bate benfenesuhgnagsp lJuen lg%rpage C?ﬁou pamoate (i.e,,

1, metyioge Qefp PHISIE FHAEPRE ent “such as I oI uene.

The Tventien@lvpyolefercio bsPe TGO Eriteer BRMPYNdS pidhs Afegsg nvention. The
chemical babas G nizabe @@np@ggqujs o brefA pamtageutcglly Wepwbte base salts of
those compbud@G theQifesaht ibvantibrxBat &P g¥do pimitart @< Bowe that fdBirhoadpeic base
salts with s@ﬁ&%ﬁ&sﬁcﬂs g3 Rn-ofie RAsdBits REIuE BlAR Rt Jimited to those derived from
such pharm%lgg cglryggzle;}(ab@t:g BHd %ch gsl'g@&hrrﬂeﬁa%gtﬁﬁs (ﬁ_ paassrum and sodium)

and alkahneélarﬁ ggpcgt%rlljs (é)& c&ﬁum an ?ghes ui:n) anﬁ%ﬁ & watQ *seluble amine

addition saltj_ s%%ﬁgl-rnegnylghf%n%g%ummg and the Iower no ammomulmland other base
salis of pha%??ﬁt@ﬂlhﬁ:gepewe L’F@ﬂ-’l[ﬁﬁﬂllrgs may be pr e ar ed by
Thecshamiseaf ariiesry sty wikibagerfry tas serigih compiup pihisyigyertis wil contain
one or mord av@rs @khImesyROTrChartigracErspd@emiehor grbmdtiy cenidugptiot BRing rise o
stereoisomdrd knd¥\dhiigltatidnal imek] Al Bigh isoe&rS brid Gxtures thdneof are included in this
invention. Hﬁ'rdtﬁ B sblvates & 8R RinpordsloMEBiveRidCdle RS ingiliday |  Or
Wh BQJOIQRMJMB m%@%ﬁm@&%@sggm SHmore stereogenic centers and the

absolute orte atlve ster cheXustSl?!rislc gg‘vre]nel? O]Ie Tr:]amte hl% d%(gﬁa%glgg gnd%f refg respectively to

de 56 y oxI dation
the correspondlng ket one of Fornul a 18C
and subsequent reductive am nation wth
the desired am ne BH under conditions
readily determ ned by one skilled in the
art. In an alternative procedure the
compounds of Fornula 188 in which Z is CH
may be activated for exanple by reaction




For exanple, in the reaction schenes,
certain conpounds contain primry am nes
wo 2000105@@Ar boxyl i ¢ acid functionalities whi/mac7/000524
may interfere with reactions at other
sites of the nolecule if left unprotected.
Accordingly, such functionalities nmay be
each stereofin®@ LR R A cRYngABmaARIYRIH, i28d, 8¢ REQMRLH & Enventional IVPAC
number sch8hed Weamoq‘e@ul&werpﬁe Joﬁ‘.EBQr\ﬁ@ gf tﬂe Bre@n%ﬁb%g&%§ oneor
more stereogéng Qente%l‘.“'nct ng %ergocperm% verp' 9 theg a%%l Qr%trucﬁ}rl lS uncﬂa%tood that

the name or, 5| Eug éug ls 68? é E) e[mﬁlapa a&% tlz)e r%lflfgfﬁ‘l"{c} ne gl&%"e ﬁacemlc form.
Theﬁg?ﬂt)?na%of g:? m'eﬁt@g ey cergawé)ﬁﬁné{lge double bonds When such bonds are
present, the[qunppoysst bR/ RHartiBORrples idratept eRiyeaiprs o19yb mixiprprgherect.
The term “cig-rdfdr fothemipritatatontyd et aitioeferyice th each cilmer mé the plane of
the ring (eiﬂ&ﬂdth |“L®’Vkeliothac|!o|ﬂyj. Aﬁz[logchﬂf] Fiy) S tern@B4neTr8erd t0the orientation of two
substituentsGi 19BN fo Gach Bthed Sl R Br 1Ry (@6 Ehesrtll@én‘:s)belﬁtht opposite
gmsﬁmegg mcally reactive under the reaction

Alpha andqiegal f% %hﬁ oner%at#oﬁg 9 su%s!}r?lfn? a'r[r]l retere[r%ce(quiLe &){aﬁe o?the ring.

Beta is abovF d’lﬁ elfr‘e 8fl’?§| nr% %Vd AI?{\a tsﬁ%ow ttbe gsmf] Be rin:
T“'SF’?"SB?”&5%'"%‘Fesfﬂ%tép"i?@r‘?b%ﬁﬁa’§°°@f’s = ergitp hose
described by fprpelyk $xepnt fm fag@'tam%cp pipre gforgpcacederldfed g/ qngyor more atoms
having specffiedtdrizagssionoasmnutnberd. [Eomelesd isdtdpestihat qan ely@ompardted into
compounds BB Iddntui Yhcliple BAQSSE BydidgeR, caeGOitodde dxybeal @Mir, fuorine, and
chlorine sucl?ﬁs@d PUIg8, 1QIf 15I¢ hb S”d W%F%pﬁsm'@fyecﬁpoums of the present
invention, per?Jgpmé%l’ argl Mcé&a@ a&@d’te‘ge)éé{tl; btthe @o%bﬂn& rotf Qt.eprodrugs
which conta:% angforgnpedhso e|d§sotcr3 & an%f: or oither ﬁ\émg‘es of%@gr%to 5 are.y w In tae scope of

this 1nvent:op Cteﬁam |5ﬁt8plc§%§6a %% rgﬁogg%cr &'neea Prgs%rrg llnvealén fcxﬁ eﬁarﬂpée those into
which radioaﬁtf""é'g‘ﬁcﬁﬁsé‘u‘iﬂfas 5 %é’.‘eareswraé%i ?ilgg Frﬁﬁﬁndlor substrate
tissue distibgtiop prgye Ndtiapgy’ earf-l)1 an@]a{borgé [(hge rﬁ) isgigeeh arg garticularly preferred
for their easglpf prg.tahgdn Eoidategtabithp Father, s\WES)itution with heavier isotopes such as
deuterium (/2 (PO cb OHOASRETHELR20 OFABRSA1ing frinegiqar radiabidiie stability,
for example Pérea8AHvo Rl or 1INGY dofige RRGSMentt £-A, RO Wy bé4referred in
some cxrcunQQﬁéE§ 1sot&| c'él@ Fagégd |GM1%LLMdstohtﬁxs %htgn dn2 pr&QHpih%fjcan
generally be‘é%é d@}ﬂca 019 9\ b:@&ﬁ.rg@h c%geg lm tr%%ch%’is&%?ﬁ in {hp Iatamples

below, by su%stltuiﬁlga reacﬁy avallgb(raetlso%i)zca@r ia] %/%realg or a non dsoioPrcaﬁlCiabe ed

conc e ad
reagent  { enperature of about 20 to 100C,
] thiﬁ p@ﬁi@pt‘ﬁlbqary inéﬁe claimp @qﬁ foll'p)y’ refﬁrg]ce \&H@madeio q]r@lmtlaer of terms
that shall be piginegiltaante tRAldvivg meaningdnot her nmet hod i s t he
As ugegl Aatin iDthe epkcifdiien, BCHr thn'\mal fecd oBtoOmed) iAot Hetel in the
claim(s), whahib¥d fhtcorihctib With Bk G Rmplisig™! HBwoRE &S REEnaPieaR one or
meore than ors‘eahﬁlsydthla@m AHTHIP tna;gfleara& !egst 4 Qo 'mQr@r t

The %er Xb%ﬁ‘f re rg%g re%%vette% ééﬁcp #g ag apprommatmn of plus or m|nL15 10% of the

nominal valug ?re{e one mbod1 eenlt ’hoé\fus ar m| usrlj é dm %not (—b ﬁmbg? mglf o plus or
(e.g., Dean St ark trap) or chenlcal (e.q.
nol ecul ar si eves) neans. Pr odr ugs
of this invention where an al coho
function has been defivati zed as an et her
may be prepared by conbining the al coho
with the appropriate al kyl brom de or
iodide in the presence of a base such as
pot assi um carbonate in an inert sol vent
such as dinethylformani de at a tenperature



4' -trifluoromnethyl-bi phenyl-2-carboxylic
acid
wo 200f/Bs0@d 1- 1- i m dazol - 2-yl met hyl ) - 1, 2, 3 pdrisedor000524
ahydr oi sogui nol i n-6-yl]-am de;
4' -trifluoronethyl-bi phenyl-2-carboxylic
acid

minus 2%. ch th(e geld%f rﬁé QQBQI*] thl?lLJg% prt])dn%g’dndg aEp@Jpria%nM gsrs 91& value is
spacifically ﬂgfedqequ'fe a t’%hter rrar'}éf hyl - bi pheny1. 2- car boxyl i ¢

As laqgci tﬁrem the term mamma!s Is meant to refer fo all mammals which contain CETP in their
plasma, for pomyle ragkithI Primstehgppyas monsieygand hymeps: kekifioky rpalep gy fematles.
Certain oiheg paneAsieg- ®9s, Wcam chats, sheep and horses do not contain CETP in their
plasma and E&rd\rof idoupidgi@eraiy | ( met hypam no] - 2- oxo- 1- pheny

Theltdrh Atdithg", breB®4r Apdtm & 4s uséotnBrbih MUY PR ANV} [ ], 1

prophy[acﬁc-ﬁnd alliative treatment.

By apnggeﬂycgly aocgp%rt.alp'q)sxn%nﬁt %Q carri%ﬁ&nlilenpg:!c&en?s a%g}orgaq mustbe -

compatibie \J(gljhe ch Fﬂ'edieﬁs Ff 1mle L?B?u gp?ﬁtaﬁglrrot dg‘e I;]og%to ﬂje rﬁc'péagtrﬂﬁreof
Copaiasy AHS TS P RIS AR PBTEaSP S fﬁeﬁabﬁ Geriptive or
variation, inqlglag oy PreetPAsHIPT (@Y APe teRrEiecgEh At eRical s (e.0..
enantiomers2QJ s OGEED RCEfic] BROEF QOO RIEr mixtures of such isomers, as well as
solvates, hydrdtbshiehio@hs2poG@dribe Xetdners, esters, salt forms, and prodrugs. By “tautomers”
is meant chdnfil@l,cdmpaBbd s mALid Rhvo2Amded Bk & BR@aY iRt iYRSrs) in
equilibrium, m qu']s dxgenﬁ‘d( &uahY m%@a&h&toﬁy llly]irogen atom. Various types of fautomerism
can ogceur, m%lI J:rfgjké‘i en()l r[ !; ghalH QJdQ%LQléutgn{eg‘s'm The expl?ess(?oqypgodmg " refers to

compounds h? % g ge%rsors ICF 0 UWH%/E' m:mstra% rﬁeaaeg(ﬂée dixg EJH/ éon some
chemical or P%lwlﬁgriceﬁé%gnﬁ Pmtglﬂ;f[\ heing ()rpl]: 3 i %ﬁ;@l{vqﬁﬂ p)—l B through
en:;yme actlwwueg to the desired drug form). Exemplary prodrugs upon cleavage release the
corresponding|reecacidyshbaagh Hjdlvials pstet-femiinyaisides 5t the agmieaeref ok present
invention incixde but are not limiteAv\hobdiBirgo Aaridyyinih i Sorkiting fldk tyoiogen is
replaced by [T, (USERikinBylokyRfBth, QM arbAb:y Bty RSIREGH 4 &fo carbon
atoms, 1-methit Saa VST P Ravind Rh gt@{O%r%o@ékﬁﬂmmﬁeﬂlyl
having from b{g%l -gipo'ﬁ Qt{';rP]J @J&m&&ﬁ&%@pﬁ% ﬁtﬁmm ltoCTQarbon atoms, 1-methyl-

1+ (alkoxycar on eth Iha¥| frf)m ? f?))é carbop atoms 19 alkrﬁécar 0 }amlﬂ?memyl having

o 31 ed AL e GO Y Uy o Wiz,
phthalidyl, 4—-p(ot0@ f*%W’Wz"@ﬂﬂ Wrotaﬁ@ 4’é’h gl}wrwc1 qzmlz@@g(cz-cg)alkyl (such as B-
dlmethylaml@th)m@@nnyl@@k}alhyhhN-bqui-p@nyp%bamwﬁl-q}zxalky! and piperidino-,
pyrrolidino- ctl @brghoimbaechialey. t hose skilled in the art

The @G0 fhrdd@pHt GesGbadxehiplal rindes Bitbe geRd dRg descriptions contained
herein. Enzynme!. 1975; 35:155-160: Meth. Enzyne'.

By * I;Ll 8(§ "hai IQ' lsjn%algﬁllo%nlgonroqug roﬁﬂgrgs cited
By a(t_lré[ is meaB algg‘t cgam sa@ra%d errocarb%n clr brancffrﬁ Onam sa%ura?ed

hyd’°°a’b°"xﬁ"ﬁ‘éﬁ'awﬁﬂﬁ§*@8ﬁg'§%?ﬁFffa@'ég bR ?‘Tdd‘?”%‘h W"lpasﬁeé the
partioular exagtpigiiie Pag vk PYSRIOPKKTOPPRYEIP fYinsep Fevi. &ytiery bufy!, Sobutyl, penty,
Pat. No. 5,120,729 (the disclosure of
whi ch is hereby incorporated by reference)
di scl oses certain beta-lactam derivati ves.
U.S. Pat. No. 5,064,856 (the disclosure of
whi ch is hereby incorporated by reference)
di scl oses certain spirelactone derivatives
prepared by culturing a m croorgani sm
(MF5253). U. S. Pat. No. 4,847,271 (the
di scl'osure of which is hereby incorporated
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Di abetes can be treated by adm nistering
wo 200l/5@9 pat i ent havi ng di abet es ( especirat/iBgoorioons2s

Type I1), insulin resistance, inpaired

gl ucose tol erance, netabolic syndrome, or

the like, or any of the diabetic

licatd
. lscpentyl, ne??engﬁ emaré?ehglnls—m %{j’l?%ioggl?tﬂgbulg% gt.;‘tyggetxg lsoingl heptyl

andootyl. ¢ poy apeut i cal ly effective amunt of
"Alkeps PR EHEISE eh e s BT RRSRY Bt ISP b ovcc (e
cyclobutenyl, cysiabsntgrat eveiehexsiw) ar bisyckiresF coat@léﬁaf:lg grpygs. gT hey conitain 1-3 carbon-
carbon doubif Weds| Whith cah badis ociwars. be used to treat

By “s0tbxg@te@ straibfticiGainisinGatet AR ortbhaeched cagresetgratarf alkyl bonded
through an o/ rgxémp@l‘y%h‘ﬁ@h' afkoxAG e @%&nﬁ@%e&%ﬁdtefd leBgtitg@mbdSges the
particular exa% §)%Fa' %Eﬁlpgﬁo 1sopropoxy'%m¥ %go%t@rﬁary butoxy,
pentoxy, iscsan’tox%s R?:?pen%:gat?rgary r{)anto éx&g 15%@&0 %ep%%qd @é t he

e RBrpO it o FTEE R P o g o
s g B 5y 1 P T IBTOETS G DI Pl g ond o s
ting(s) may by fally eqtuspter parBaHDEYIEG or Pl ADS2IERY- Bietery Fyged means thata
second ring idpreg@ita\aedcisd omormodd) bg haricgemiatept atoms in common {ie, shared) with
the first ring. The BEOR&d Ispivas bak @mvikin@hsel'SThe @incldny 28igacks sromatic
radicals such bl MRer@I WM, b G OGRS Blepihase. Such

The t%yfg@,g;p nel;},gg RRRLL B Rid SHURbrhanRlond Gl thrbelc four
heteroatoms ?eﬁected m%?pendgnﬂy freofrg%?%fn nﬁrggelp Xnd EJ}REI% b Lrje % ol' tnree rings

a1 1868 583 130 ot

sad" is

wherein such rgs ay be fjlsed Ivgr-bterm

formed) by haﬂnq}\gﬁ a]djéete?t atalfls ug:]:ogpewléﬁhaﬁ)dgtbﬁ mng glée term "
squivaent to g imtiodshssd” Jheiet AGRIRETY GbrPrOSEITRleFFpals guch 7 quinoliny
benzofuranyl,tbéreodiaxatyl. ipipredind ciymigy!, ishremiyl. ishiszoivti igeot, teirpzajifDoxazolyl,
oxadiazolyl, i@z Bfdkoia NiglazfDar® Gila3 2385 . Any

The BrinBRERCHISGHAGTs @ S@arbritid Ribbdic §aién JdRainig ek, b three or
" four heteroat&@@éc@@&éeg&dé%ytﬁlam Byl RHGU4R ha QfirurtahiBhality 6REHKS or three
rings wherem su “%p S {ngﬂve fuI‘{& hgrgll; Hleﬁ IS QQ&% ar)o%g ul'ﬁé t@rﬁl%e erocycle” includes

but is not Ilmlfeﬁ% Iaﬁtong & Laﬁtar% cgrchc ethersfancg ﬁ%c ammes :nc]udan%th%{] ig\lmlp,c} etxempiary
i st Rty USR] AR OBYPH IRETE e AT e, nd

morpholine. r educt ase. Al dose reductase inhibition is

Ttis tp imauckletsipoccient & qaibepentic dnijeterdaysticancisiy mpy he fonfleq o diferwise
attached to a@ésignA:0 G@EichteMGpuloifisdng ind atods wibsbdpsptifge sgpeific pdint of
attachment, thNR DG ble PbiAdRS iRtShdedAbhatid frcBihh chrild) 8O or, forReshple, a

trivalent nitros Iadom $er’ epélnIpQ l the t@rﬁ] p}rﬁﬂ'lnﬁ-% Qr 3- @I 4+ p&dﬁ b.t%ttérrﬁ “thienyl”

means 2-or Enylrc%hsc)farmA variety of al dose reduct ase

As uief[] %eregnr t{-ne ex%ressrﬁns reacffoH-merF sol denp and |Bert ao]\tent r%er § asolvent ora
mixiure thereFf‘)ﬂl Mesmat int%acﬁguf@st%ﬂ?gmatena%ﬁa%eﬁts uﬁegveﬂ ags or products in a
rmanner whiclgadgarsely pffegip e S@Jdl?é‘t’e’fﬁ?f'm‘bé‘?i’z%f ur an- 2- suf f onyl

In on erdebimpapt df tiampeulis gffile present inventior\yis §or bi t ol

dehydr ogenase i nhi bitor can be used in
conbi nation with a conpound of the present
i nvention. The term 8orbitol dehydrogenase
inhibitor refers to conpounds that inhibit
t he bi oconversion of sorbitol to fructose
which is catalyzed by the enzyne.sorbitol
dehydr ogenase. Such sorbitol dehydrogenase
i nhibitor activity is readily determ ned




whi ch.may be prepared as disclosed in U S.
Pat ent No. 3,910, 924; catvedilol, which
wo 200mBigoabe prepared as di scl osed in U. SpcraB2007/000524
Patent No. 4,503,067; celiprolol, which
may be prepared as disclosed in U S.
Pat ent No. 4,034, 009; cetanolol, which may
[ red as disclosed in U S Patent
In%ﬁﬁﬁgﬁsgﬁgq§%5 cloranol ol , which may be
di scl os&d in GerffRan Patent’

Applicatidn No. 41,491; indendlol, whic¢h
may be prepared as disclosed in U S.
| abet al gl , whi chriray

at ent No.r° 4, 045, 48
//E;Iprepar d as discllosed in UlS. Patent
N N 4, 0127844, | ey ol ol , Rgh may-De
|| pregpare as i scl psed jin U] Pa}tent
N %¢363 1 pi ndel o7 whi GE ggw be
repared di scl oséd in Seenpn et al.

el v. ChVﬁT‘Acta 971 54, 281, e
nmeti pranol of, which nay be prepared as

di scl osed i n Czechosl ovaki an Pat ent
Appllcatlon No. 128,471; netoprolol, which

-

RO

pr epar ed [ in U SNmPatent

, 935, 267; nadoxol 81, which hay be

prepared as disclosed in U S Patent No.

3,8195702; neblvalol mhlch nay be
e U S

t R

4, 654, 362; n prad oII |
as i sclsed.n n U . tent{No._n
, 394, 38 f§5xprenol whi ch 2 7

Pt epar ed gs dlsclosgd ih Bri h Pate ’
No. 1,077,603; perbutolol, which may be

prepared as disclosed in U S. Patent No.
3,551, 493; pindolol, which may be prepared
as disclosed in Sw ss Patent Nos. 469, 002
and 472,404; practolol, which may be
prepared as disclosed in U 'S. Patent No.
3,408, 387; pronethalol, which may be .
prepared as disclosed in British Patent

No. 909, 357; propranol ol, which may be
prepared as disclosed in U S. Patent Nos.
3,337,628 and 3,520, 919; sotalol, which
may be prepared as diesclosed in U oth et
al ., Jourmal of Medicinal Chem stry, 1966 9
88; surfinalol, which nmay be prepared as
di scl osed in German Patent No. 2,728, 641;
tal i ndol, which may be prepared as
disclosed in U S. Patent Nos. 3,935, 259



A preferred estrogen agoni st/ antagonist is
ral oxi fene: (nethanone, (6-hydroxy-2-(4-

wo 200impslizoxyphenyl ) benzo[ b] t hi en- 3- y1) ( 4e{Rmbibr000524
pi peri di nyl) et hoxy) phenyl) - hydrochl ori de)
which is disclosed in U S. patent
4,418,068, the disclosure of which is
i pcor porat ed herein by reference, g

ﬁk—ﬁpother/ﬁr fergeg@

oni stikantmgo

\\fggthanNA\ﬁLmqﬁ

““dlphenyl“ﬁTbutenyuxphenoxy) N N-
(Z

RY .

RY hyd XYy- 1 2, Bxpropanet N car boxyl at e
>#:$ ‘is d rosed [ RS, pat eatnr
4\§ . \ihe di sclgsurefof Which if
AN 4 Y

ncorpor ed he
Nmﬁmother ferﬁ%dmestrogen

agonlst/antagonlst i s cent Chr onman:

1- (2( gA4- met hoxys 2, 2, diget hyl- g2

r? R0

j7“* - phen fr oman- ) - phel )-eth Ryr
/ i;]lidine ‘Which i/s di\sclosgd iy U.S.
Aat ent , 287, di s re of” Which
mNbS i,ncor ated herlei n bY referenfe. so
preferred i s |'evorrtel oxi f ene!
w Mther preferre% estrogen
7F=agon|s anf, agoni s i doxifene:
E) 4 (1- (44i odo- phenyl) - 2-
enyl = N-eny noxy) - et hyl ) - pyrrol
dlnone ichoﬂs disclosed in US. patent

"%, 839, 155 t he di stosure of which is
wherkif 640K PG raibR6ke ki@ Ryadogtn, 0E:-0s)efye (e Ng-ikoxy, iViBxy, or halo,
wherein the a?leQ?e{[kl)Q@Qﬂt%P @Adk&e&%&@ LUpEE2Bdith one to nine halo or hydroxy.
NMRLAS LmRlRlehied estrogen

agoni st/ ant agoni st is

2- (4- met hoxy- phenyl) - 344- ( 2- pi per | di n- 1 yl
et hoxy) - phenoxyl - benzo[ b] t hi ophen- 6- ol
which is disclosed in U S. Patent No.
5,488, 058, the disclosure of which is

i ncorporated herein by reference.

Anot her preferred estrogen

agoni st/ antagoni st is

6- (4- hydr oxy- phenyl)-5-(4-(2-piperidin-1-y
| et hoxy) - benzy1l) - napht hal en-2-o0l, which is
di sclosed in U S. patent 5,484,795, the

di scl osure of which is incorporated herein
by reference, Anot her preferred
estrogen agoni st/ antagoni st is
(4-(2-(2-aza-bicyclo[2.2.1Thept-2-yl)-etho
Xy) -

phenyl) - ( 6- hydr oxy- 2- (4- hydr oxy- phenyl) - be
nzo( b] t hi ophen- 3-y1) 1%ret hanone which is

di scl osed, al ong with nmethods of
preparation, in PCT publication no. WO

95/ 10513 assigned to Pfizer Inc.

O her preferred estrogen

agoni st/ ant agoni sts i nclude the conpounds,



CETP inhibitors are useful in the

treatnment of inflammation due to ,
wo 20040803 negati ve sepsi s and septi c shoe&riskwrooosz4

exanpl e, the systemc toxicity of

G am negative sepsis is in |large part due

to endotoxin, a |lipopolysaccharide (IFS)

rel eag,ed fromthe outer surface of the

bact ery a, NRWhI ch cayses an axtensive

N—-i"FﬁfIa tory reppdfise. Lipgpolysa i de
//},anfo mqrrpl bt -1 r'}(;te ns/gj
\[/(UI eviteh, R J. ohnst on, R a

'U‘]’"“V\él nst e, D. B 981., J. lTn“"p‘é"é,t
67, 827-37). | "Vitro s@udles hawe
rmns ed t i ndi n LPS fye=MDL

ubst anti éll ly r uc\es th pr duct | \ﬁand
/QS eas msdl amTatl
REVI t hhst on 1 o J.

lCIln In'vest 2 £1313- 24) In Vi vo
st udires show kohat transgenic mce
XpressEng huma 0-Al and el evated HDL
"~ level s areyprotgctad from septic shock
AN Eew N M, er, T.S., Donnelly,
R IT.M,F h, AM wpand Rubin, A L 1993.
“IBroc. Natl. Afad.'Sci. 90, 12040-44).
tn anbthgy emitegimérk, Ris adm ni strati on of

regpnstituted HQk to humags chal | enged
N——~Nr® W T oxin r ded in\a _decrease
7o\ inf%ﬁory responsg (Paj Krt, \D Do an\
NN JE N K F. N Lgfth, M qArnetOB

van de PoII T. \q’; Cat e, W, andwﬁ/r{
tﬁ Devent'§’; S. J.H I996. J: Med: 18y -

In

1601- 08 The CETP inhibitors
another embpgimeptydais ])CCQQE:H;{CHat-CC{OH@y oyengy THO; FE?_NFY_({P&H%‘% or —COCHa.
in argthérenkedinent, tAlire CER(G el CEpalkyier WHPFRIR( Ffive oF six
membered AdIChsBBD Hiky vBIraC kach i @we ecephipoheratds conorgledito N of Formula
I, may be rep?ak:&!@:y Derogsedxiten brRulfbria®m tahdeibnmie edch @i atom may optionally be

substituted b?w;:%t D B RateaBldkiSll; A3t A {OIR S QG at@nthiggfohiRdnched
chain havmgsl¥o écgmn%togxls %ﬁeﬁﬁl@ sétupa@d %ﬁ&é![%&ium% Sy QEaturated ring

having 3 to %ﬁ@%gnﬂ% g_ E Nt i /38 316@‘2 n&@&)@(ﬁlgw ﬁ_eﬁlaced by a
-heteroatom ?ﬂe?ter'q ﬁ:(mg} anqgert, Pfcégee r Sal fcar?oH atom of saelc}] %ham or ’ﬁng is
optionally mgnpradgi-or tﬁrFl@%}‘F‘tf-@ gltha?ﬁlao arllcécygrgt ttygox&foxosi;j\@ﬂx
Coalkoxycarb@ipl Ak aptdnahr s itiraviterge ingle el ior Ay H%vdmxv') or
((Cr-ColalkokyRptibinty stifs@asdviimbne triming iele cadoe v éwodhedsayl); 9@ efid nitrogen atom
of said chainG 518 & SRibraBebind- iorQR GosituEed W Blkdx@sarganyl or (Cr-Ce)alkyl
-optionally sumdﬂﬁ@ﬁth ot Gne@hio &r SR} @9 hylirSxy!] MBS dicH o8 chidllyin or ring
is substltuteé mtﬁ or% Hmy &x% N3 Qlfd b Q@ea@]ﬂ‘n‘m&;@p Ass Dlent s Bydrogen; and R%, R,

nvention I n conventional assays and the
|n vitro assay described below. The in
vivo -assay (with appropriate nodifications
within the skill in tthe art) may be used
to determne the activity of other lipid
or triglyceride controlling agents as well
as the conpounds of this invention. Such
assays al so provi de a neans whereby the
activities of the conmpounds of this



ventilator. Body tenperature is maintained
at 38.5C using a healing pad connected to
wo 2008108 tenperature controll er nodel ¥@ras2007000524
(Yellow Springs Instrunments, Yellow
Springs, MD). Fluid-filled catheters are
pl aced in the right jugular vein (for
=, a0 g ety st St R Sl G yfin s o
alkoxy subsﬁlfeétg gaﬁ}is Be W?Ily %}P?tl}l.lf@d lacﬁaen?ebt‘y wm ca@ota nlbeéugormes
In 2pgtgl eygddimeni i1¢) ang Rardl BT, arg RBerdytagidiagens methyl, cyano, or CFs,
In agethed eprp@imeftBay@ R’ Bl aagRiestend heirogdNoP VB &Y and R’ are each
hydragen, risiW),.cyald) 6r Cr £t iAlisat @OCHLGSH, ackparst, e@hnagmeedmi -
COCH,CH, L B0t dbadd il ood pH and pCO2 within
nor ngl phyS| ol ogl cal ranges for rabbits.
—rte wPr esslne js sured uding a
// st rai gauge tr sducer ect r oftedy
&narw '?it’dhsl yiagaloi br ated #si ng a
msr curymrmnorret ery, positijoned at e | evel
"of the heart and tonnect®d to theXrterial
wherein 64th RES ifdependdhily Bfdk@dn, Tl QRS iRyt SitigHAR kSbstlie@ with one or two

0X0, One or gvl) Wdlrm!yzog 916 %tmng?%%) F%ro@yngc %woﬁéﬁgnaﬁhﬂgﬂu’c& with one or
wo oxo, cm Fz)r v ydrox ro 'io n ne g&% n% to? g%?! !) , carboxy, or
St Pument ’E\éﬂg{

((C1-Cs)a[kyI8>8fa5)orHI %gﬁl‘ ;Eeg?lef'ltg Fubﬁtpuéeg éﬁrOée Oé Hva mﬁ ?r two hydroxyl or
one tenine halgk o g yes. Basel i ne. val ues are

In ansthir cabadivent Rkt tasmberpd heieiogrFle favieas!ot etepppipns selected
from oxygen}yét@ndh andastblier, Wrene® Bataatondi el or dFvestititeditith R and each R¥ is
independenty QUPEEREINR®R®, {dieRalatn-orR'S {@0aakyNR HErc,)alBl-@0-0-R', -
(Co-Coalkyl ARBELIE QRO R (L) Ao 1R AB-(@ T 4)alkyl-CO-0-R™, halo, (Gr-
Cejaliyl, ~(Cl-E) ﬁqﬁ‘  BOYSoaky), V¢S cle F@L-Co)alkyl-heteroaryl, —((;iucs)a[kyl
aryl, {C, -Cs)e‘?(kmlg?r } aogoe leélnso ‘gr (Cg&;ﬁlk{] quYJ}IeSSIB 5 Fan&: ents each

optionally sugsﬂ%lﬁ %%epeg%ntérfv ﬁ%]of Iurﬁ'lu% S %Pe c? gvg/o ﬁoal\ri?r oneg;stg}a (C1-
Caakaxy. 1 p0), while for intravenous dosing the

In anofperemeasimET i NB SR Wierel RS &g IRV @i sfch ingggendenty hydrogen, -
{CrColalky-HFPT. PrrdelaiktyeCQrmiT, dE€ColslobiR d G- BB E PO R TR Ci-Cslalkyl-O-
CO-NRR’, (SatjaR. (CATsaBy-heddrocplep SGHEIBkyRNEC Ry, AGCoalky!-
heteroaryl, @E—a@s)aﬁ@-@ﬂyﬂ ®4n8,Qr 01N JchsighiStedin b4 alkg sdbStlESs are each
optionally sugéalu!egme&gde%%tm.e foourtﬂbcﬁnets %§J or 8 FEQQH!D gr of or two {Cy-
Cg)alkoxy; ancps]gld %e e?oc;g.lg L(F‘agy@org sgnstﬁ&mg érp%g'H)E oﬂ'ally &Hsrtltuted with {Cy-

Cealkyl, (C1 ryelargrgﬁy erem aid a?(a‘%\d OXy SU |tueng eac]s'l optionally

substituted '”"ﬁ?eﬂf??% ﬂ‘”’d’f’e t? ﬁ'é‘ ﬂ'f°é’éef’ W&'ﬂ’ﬁ@“’t o) °?fé’f 8P (i ﬁ%a'k""ym
In alﬁtha’gﬁﬁ)dl@gﬁ@e et P ellpheptiqually supgyiuteq il pne to nine halo and R% is
hydrogen. conpounds. I n vivo primte nodel
In adviérROEtRimeBUY dh ofdbnaiyageitgad hasrbcgoieptidchB rasthe group
consisting ol 6- 8 Kg) that have been previously
instrumented wth subcutaneous vascul ar
access ports in the descending thoracic
aorta and conditioned to sit quietly in
speci al |y desi gned pnd mat e-restraini ng
chairs are used. Al primates are fasted
for 12-18 hours prior to the experinment.
On the day of the experinent, with the
primtes restrained-in the chairs, a
strai n gauge pressure transducer



A tablet fornulation is prepared using the
i ngredi ents below Fornulation 2: Tablets

wo wotmgiedi ent Quantity (ng/tablet) Acti werms2o07000524

i ngredi ent 0. 25- 100 Cel | ul ose,

m crocrystal | i ne200-650 Silicon dioxide,
funmedl10- 650 Stearate aci d5-15 The
copponents are bl ended and conpressed to
fonnrtabletsmmm nt er nat i mbm

ts each gontaij nin Bo, 100N 1] 0
(Rmrp}/atrerRﬁ’ edi ent mégqrmédrk/gs ()F@
Iat|0n3 bIesIn r edi antcl

or2 and

(mj/tabl et) fve in i ent 0. 25- 100 ™
Starch45 Cel lul ose, microcrystalline35
Pol yvi nyl pyrrol i done (as 10% solution in

pis0, 1

cachBf ieindedenSoti-GAThr-RRY ARitdayiky-e20R U HaSRdkyBNR®{(Co-
CoYalky-CONBRINER-CHRYINRE ATt ) @) -O-R'a €, Lr)alkyl-0-CO-TRE?, -0-(C,-Cylalkyl-

co-0-R", Has i,

ally N G R RE S e 2ibaMyC [, cOMGI-EEbdysl, QG aliyn

heteroaryl, -@'zr -@sjépcﬂ%?ie(@réggrk&y gg]o @(ﬂ I}pancr %5 Cm-as)éﬂkyl%herem said alkyl and
alkoxy subsfﬁl%eﬁs ea[:h ehonarlﬂf sugsgtuter{}n entgrm er’th one to fgul’%LIO{ereS 01}19 or two

rrolrdone rs m xe

hydroxy, Of?"ggrlj"]’ (éé(ir%a%)é} ers which are then assed

In azfoﬁriar(em@)ﬁrmgnt Iﬁo is h1d4°gﬁ’e]§'ﬁ ep@-l oré?@@[kyl vqrﬁrgm said alkyl

substituents g &as(y prtiapally eubﬁﬂfu@g indepehdaniivevitpleng tedoupfiucrifey. ane @ @@ hydroxyl,
or one or tw@GeCsplemsed t hrough a No. 18 nmesh U. S.
In or@le@bt@iment bithe FoEddNhepakddOiymmet, ydrosad ik § Beated.
In anbENGHRASokik At 8 k@ EtRdd @ thedRGhnt iforion, PrighYhIQALSIaY disease is

freated.

passed through a No. 60 U. S si eve, are

In arHﬂS emﬁ%g en(#oflrhg metnoed ’ a(rr:?genp nventl n, %? |demra |s ne
In a{rlher eml%F |aertt %f B'F g?@od oéhlj; é‘:begeﬁgnvsrﬁ%n @rg étﬁtalrpopmtememra is

treated.

contai ning 0.25-100 ng of active

In aqoﬁgp@@p:@?ﬂt of Itjre rnetg)d 1§ thegpegeast ||arpr@oqmlpiwoprotememra is

freated.

follows: WD 2007/ 105049PCT/ 1B2007/ 000524

In arfeDér BtodliheénDeT thd metlald SIRMEE@NS/ention, familial-hypercholesterolemia is

treated.

In arlo@ REREH: § thé matid Or

treated.

I ngredi entQuantity (ng/5 m) Active
cel l ul ose50 ng Syr uﬂ% 25 ng Benzoic acid

reé‘ﬂmv&mncé&mgﬁléé%la is

In arBtger erfrbog %Qr\/égne nn11éttro§ l ﬁhe pres nt rnven%%yo%édfal W%rctlon is treated.
In one Afeda e e F%‘b'ﬁﬂg’s"éﬂ ot PR PEEYHM A" iR the spsenfgeEppund is
an HMG-CoA jedgctasg nigikjier ophRPARIMR®HEOf t h t he sodi um
in angthgr borymeet 4§k cambihdtien opidtef tizerpeksayinvargiont te $eenndiompound

is fenofibrateSgemital, Ip@SEe, simlBRtrD@dV i€ famiath, S@Vabtbtin Gidsstatin,

rosuvastatin brip@V&Esn. and col or are diluted with sonme of
in ant:rlh@ em&rrﬁém c@{i‘lg coﬁ’lgi%g\’or IWO;UQ; p%et‘.énf rﬁvlernig'r the combination further

comprising a%%fegtera Iab%&}:ﬁo%bﬁf vjrh§reu]r Q&Jﬂol@s@%ga%so QOnth'grﬁHgay be

ezetimibe,

he required vo
solutlon i's prepared contalnlng t he
foll ow ng ingredients: Fornulation 5:
Aerosol IngredientQuantity (% by wei ght)
Active ingredient0.28 ' Ethanol 25.75
Propel I ant 22 (Chl orodifl uoronet hane) 70. 00
The active ingredient is mxed with
ethanol and the nixture added to a portion
of the propellant 22, cooled to 30C, and
transferred to a filling device. The



Formul ati on 7: Intravenous Sol ution
I ngredi ent Quantity Active ingredient
wo 201di@®0! ved in ethanol 1920 ng | ntral igRicSs2007000524
ermul sionl,000 nL 59 WO -
2007/ 105049PCTI 1B2007/ 000524 The
solution of t.he above ingredients is
avenously adm nistered to a patient at
In anerr ;Pﬁgmglf)owéda Bflﬁ's llj_verﬁt?_n cﬁé[?e MRe Py preeesses which include processes
analogous igfiipee kngwy i i Fherpizabasis|Parkicularty & light & fja pesefitions fonfgned herein.
Gertain progeprgs ff?f(ﬂe merwiacigre of g compbiats obihis BventiSodrd prd@eddat umther
features of @aipSuiibreangviré Muskitel by folbiitréaiian schemes. Other processes may be
described irl tRg&REHeaACHaNt i ty (ng/ capsul e) Active
: Andlo@&g ﬁ'&{eﬁ&taae%sgcg& ifhd fglﬁwug LI 8. QJtentlé/‘mQ:L%‘RJ h-gr@:y incorporated
by referencgel"e§ thehe;ll' grgty Epa% gésVL?S PQQ‘E f ‘Qb ?ﬁtu @ pagen?ﬁ 362,198; U.S.

Patent 6, 14@%&?&9 Pﬁ%r Kie%%g%j@%tent £,310,075; U.S. Patent

No- 8187748 S BT B0 U SR &40 4B Em et Hbistonde. W
00717164 and dntaialsl Rptent Refisadondfo- RETHR2PAAP4ASWKI | | i n tHe
ThedReactionSehmes hefpisdsbapisd pre in@nrdd id ere\die in panére) desaption of the
methodologhmploteld B the ﬁfﬁmtﬁhdﬂpanﬁﬂ mp BGinblds@iAS:, H@BEr, it will be evident
from the dettilBd REESionE bivdn MBI ERRARING! s8dieh tEBEkGnoadd preparation employed
extend furth@Vrﬁilt Mel%qa prt?cmmége@cnbéakgalq %%ar%cglart%ﬁs rBuE ﬁjatme compounds
prepared ac%gBl Bécf%rnfa ntlx? bJ,- rﬁb\éﬁﬁtﬁ!rtger to pm\flde \;%we%xamp%es within the

scope of this lrﬁfen%on Eor exar91ple an ealer f%nctfoplaitly anyebﬁ {?g%eld fuBl??r using procedures well

tors regar

known to t“wk'&ew feqq F°€%i‘f BHB e PTG, @ BRPR B ALY

rcent by wei lht_gi ven t he fonponent d
total  wel §ht of the Coml on, ﬁ“ﬁ
erature ¥s¥1m2C or iSFw I ent r " ha

t‘érrperature aFfd pressure |§'at or near®
"?é"f nmospheric. "Cfnerci al r qYENt s wer ™=
utilized W|th it further purlflcatlon

: Roam or anbi Rnmperaturezrefers to
[20- 25~€—AH o -aqtre&us—-rgg&ons wer e
ur™under a Ri fir 0fen at nosphefe™ or

rr@IVENI ence affhd 0 maxi m ze gl ds.
Concentration in vagiQ means that a rotary

Accoﬁi\ﬁagqgaa&%ché@@§ Aé?’?ghaioagqeanmgeﬁz If( ndi];{ are 5 E)escnbed

above. The d%%rgmr%n{:giate con'i)cuﬁgsl:gegqbrmu as ﬁ% \7%"\@6 ragtﬁe%%?ag%fmm co¥npounds of
Fomnles 1 515 B PHP FFOPHEYS 1029 21 BB RPTPPOERg' Formie |
by methods kgovgmee sglim |n4f)e ag Fuc[bg)s bM@meyo)’l cr@nptryand trapping with 2
suitable eleciOpifIUEITHY eBof ¢ioxGo ipeihbimamide (CHFYYF H-tareimbBooine.

More Bbrgifically oratoat of sdmpel@dsief Resnude pitctiedm- oy ebe
tetramethylpi@ding a&i)ﬁedili'ﬂ‘l @ with c@bontddRdeqeN@GiR lo.034pbidE bbcosF
Tetrahedron Qibters, 1998, B £ el SOBRF tﬁneﬂ@lﬂgnaﬂ@& at Il %LnHeqa%re preferably betwean

—100°C and = zﬁhgm af r!eaghoﬁ an'r S§I93%&§ma§ (%tll;é[ ﬁ%?rahgd?o(%ur ngl(!le)a?refergL?y THF at —

100°C, yields comé)oungs ogFOFIhuggi‘ ermgg reﬁﬁ;egtw?lyb ﬁ%’“ﬁ?ﬁ’ﬂyg‘ mmactué% Fognuia 2

for resol ving the racemate into individua
enanti omers i s descrisbed. In certain cases
the absolute stereochem stry of these
enanti omers i s not determ ned however both
are within the scope of this invention. In
these cases the order of presentation of
the enantionmeric structures does not inply



WO 2007/ 105049PCTaB2007/ 000524 The
conbi ned organic | ayers were washed with

wo 206adseeat ed Nod (50 nt.), dried (NgSCA%T@ﬁ%Wmmﬁ4
concentrated. The residue was purified by
flash chromat ography (silica gel) (eluted
mﬁth 3 1 hexanes- ethyl acetate) to yield

ma: be ;;rep elg by aflduior d%gas ompodi:v%ogjnu%% Zl]_‘orgxazngfe w% a suitable
acid such ag gul pb}mt‘saclci d‘H]e c‘ﬁ"”g"”%"f FTnL%a Squy alT bﬁfrep?r:egfrr{rﬁl?e Fgrmufa 5

oompoundsl.hy part:girreéﬁfgqnd‘er eéq;pplgrwrth an alummum hydride reagent such as
diisobutylaligniriyp dgide (2BALY ipt suiiable feadBondneit piverkisubh 4N TNIHR a Tingerature
between -78°Cadde@5’conpound was prepared according to

As PERGESETRS, SRS Gt 49 BB mby be NBparkab@ FRiucRIRN & the
compounds%%rﬂwula Z@If’h a%glgble rEJu@rE%éeﬁitshéﬂQs Iﬁ'uum aluminium hydnde {LAH), or
voranc-toreglofiraR et & sl i L OLIEL t%L P Y Red Rl e, A

preferred reducin a)g%'n fl(')r redu$t|on of compounds of brrnula 2is borane—tetrahydrofuran complex,

re
andl the prefareg soP 74 1 FRISFBIBETRIT Y5 v,/ AT destisrent «(%°G:
Altematively) gMEDURGE B FRuine Figyibhipiuciip comropnss o FarBulisigesodium
borohydride fof Wie§ Qe préfSrre8 sqimen Is pthampi dt ateriperetrk batwebrs( 2p4 ©98°C, preferably
0-50°C. (5-10A beads) in toluene (50 nL) was
As @R TrEGhedb 1,lc8fidothds F EFmuth 2RRYES repAdatbPfeacivd ic&nﬁounds of
Formula 3 uglﬁg%uatgkhﬁea%% Meds p%ﬁomsm}ﬁﬁgor a B AR of £ On :
tetrabromidemng § I?Q'glp}%gpq,nyg]a chl Qih'xrq go‘vgn? u(:hlas m5t I‘I%%;"( % oride, THF, or
d

rea?en iaa cofn nai]on othc:farbon?e%ubr% udF gndftrgpen%osphlne and the

s s g T PO AR, P 0
- 20°C. saturated NHACI (50 nl) and ethyl acetate
As s jr SE@me., Fompdings ofiomiyie M ey ieogeand by fedugtien o compounds of
Formula 5 usivg b euitatgestrigshg\abentsu at WNHa 1 the M@ €Blc c{sb Gherlidt is F or CI, by
hydrogenatidi inl ti@GhrebdNE3 DA uitablb hab&haih ARGk S BAMbduRlboRErbon o
palladium hyﬁr@md}é 'in%lréicti)ihlﬁerltsblxeht%ucﬁ m‘dm etfmol a' aMlé"Ié atci@ One reducing
agent of choﬁéjfg I'JQI n( aA%'urLb[g gclverﬁ‘!ilo% % Iem_gﬂlb . One solvent of

choice is THEQ‘{ 6 e(n%erétn.\rjetg 6en ?8 C .?re razhé— 8° ?_E 7 9
(s, 2 H. M (Est) Cale 325 08, Found:
325.8 (M+l). Preparation 6:
(3,5-Bis-trifluoronethyl-benzvl)-(2-brono-
5-trifluoronethyl-benzyl)42-methyl -2Htetr
azol -5- Al -am ne CF3 F3C CF3 Br To
a solution of '

N- (3, 5-bisarifluoronmethyGoenzyl) - 2- net hyl -
2Htetrazol -5-amne (3.9 g, 12 mol) in
THF (50 nlL) at roomtenperature was added
potassiumtert-butodde (K& Bu) (13.2 m of
IM solution, 13.2 mmol) foll owed by

1- brono- 2- (brononet hyl )-4-(trifl uoronet hyO
benzene (4 g, 12.6 mmol). The WO

2007/ 105049PCT/ 1132007/ 000524 mi xture was
stirred at roomtenperature for 16 hours.
Additional K& Bu in ifHF (13.2 nL of 1M
solution, 13.2 mml) was added and the

m xture was stirred at roomtenperature
for 2 hours. The reaction m xture was
partitioned between water (50 nmL) and .
ethyl acetate (3 x 50 nL). The conbi ned

dioxan. The ree



CF3 CF3 0 According to the
procedure described in Exanple 1,
wo 200fk@N0l i ne (8.5 ng, 0.0977 mmol es) POT/IB2007/000524
di chl or oet hane was used. The reacti on was
wor ked up and purified as described in
Exanple Ito give 16.6 ng (58% of the
title conpound. 1H NWVR (400 MHz, CDCI3) 8
2. 4(s, a2, H 3rdes, 2 H 3.6 (s, 2%H), 4

oD L 2 H 5. Hymiids 4% i
Ef%@ ﬁ‘ﬂ‘(‘dmhtb ;DS(dd“ @?w 6 (s, ﬁ

. M5 (ES) Cal & 582.4, s
FomyUNG 583 Gnnewndl) Exanpl €°%"""N43
S- Blsarlflqgro hyDbenzyl | - 2- et hyl - N1- 12
R 1- nnrphol - propvl) - ﬁ S CHaBr '
HIrifluorone ) benr/11-2 %pFMQMam
R7 n.CF3NNFOCF 0 Taea sol ution

Fematiof benzotri agoke (25.6 ng 0.215 nmol e )

) m 5no| (2n) was #a rpholln
R gy, 0.215 nr e ré%ggié
R|x xtmre was stirre Hd10R”mnute Q0N
e Le erature. A‘solutmon%a&w Formua 16
Hat [(3,5-bis-trifluoronethyl-benzyl) (2 ne
w yl -2Htetrazol -5-y1) - an1n08gp?ﬁyl)r -tri
tluoronethylbenzaldehyde (1007 ngy, 0.195
R l es) in ethanol (2 nL) was  added arid

R5
F<>rmulﬂ12t e reaction mxturer Ter st it
mat i R
1. - k”=581. 4. » o

8 Y6 hours. MS i
i mne internedi
e mol was evapor at &d nd the resi due was

dF$soIved in toluene (3ﬁh¢w Et hyl Formula 18
nagne5|un1bron1de (Og % , 0.586 mmol es
of a 3Msolution in e %er) was added and

the reaction m xture was heated, Qt 20 OL 12
oo OGNS AT TP A R B R . KR R and R

are as descritkgshove dhqriewet RompouPh et FRBH FHIRACEE 2 Tgs0e Prepared
by alkylation Sfichrbbb@es aFciriulacsd w§hl corspoentiadf Eorruitpetywitiyipesitpblg base such as
sodium hydnw &clfhss‘iﬁttwbaﬁﬁﬂ oRGHS DI Sexbldd{lisis-Mk & bwirble polar solvent
such as THFf ﬂ&h@%ﬁgm.@é{ orINMmgﬁl:h&Q:ln&tOng Base of BrRice$ EhBEHub-fert-
butexide, am! o%XF o8 Sy yn?ig S L @&&gture-ggtﬁeeﬁ 68 e C\Waskerably 20°C-

I |ed Tl ash chronatography (silica
‘ el uted over g = amma%on of corﬁpogndég {Riehydes

conlongy P00 ST BEPPREVH B

of Formula 8{ufth dminesqh) W@m&gau@foi@ ﬁiﬂumaq e'gerg I]_Fg ocipyué (%rehydnde
sodium triacéldkybbrofyififiee, @n@@@]}@t)ran@:oqarwgnde 1r|.q smgxyle 50| enBsgch as THF, methylene
chioride, dioXar kk t8)ene. TheGfnBéthinfpice i¥im@PS (oviation iy fhe presence of 4A molecular
sieves in tol3re30d tSibeiire béhwdad (-n®) 1,1°04 oRBEBiredval of MiBolvent,
dissolution o?t%qZJ dJQrs)Q %P sgIén@ &Q@Zb]y@@%zﬂen%d(ﬁﬂ(ﬁb‘bdﬁbie reducing agent,
preferably so%mlﬁgo%%g& Pa %m?é?’&ulﬂoemen 0% arPHAehréidrably 20°C-50°C.

80( 2H , 0.85(3H, t). M5
( ES+) Gale: 610. 5, Found 611.2 (M+l).
Exanmple 4: N 13 16

5-Bi s(trifluoronethylthenzyll-2-nethyl-N(
2-(1-nor phol i n-4-vl ethyl)-5-
(trifluoronethynbenzyll-2Htetrazol-5-amn
e 74-N NN F3C CF3 0 To a

sol ution of benzotriazole (12.8 ny, 0.1075

Ry



| M+1 MS Found 7
N-(3,5-Bis-trifluoronethyl benzyl)-(2-nethy

wo 20010363 tetrazol -5-y1)42-(1- PCT/AB2007/000524
pyrrolidin-1-yl-propyO-5-
trifluoronethyl-benzyfiamne \ Nc,II
N N s CF3 F3C 0 CF3 594.5 595.1 8

A!temag\% % ci pﬂL( 540:[ Eocatlllal'!lgr Q I”$ prep}{ared from compounds of Formula 13 by a

variety of meB?cb él?”é%Wﬁ tcf1°§?| 5|Ilef)1n 8’. érﬁ Fogexampie in the case where A is an
optionally sulystityted arpriplis ﬁ@tltwften @@sﬁ[ eSs/tI s | the appropriate halogen derivative of A and
displace the iraistempith it dedordany arpicd of t5e Igp_r[r)uLa 13¢pnprund geqefallyNp tN presence of
a base. Frequéhfly thesdNBlicBnCGrSadfitale I} tHEkS 062 BllaBunb@ihlst £ described in U.S.
Patent No. 5, B?% %ﬂm@i&ﬁdaﬂiuﬂcﬂony\lo vIDd @pyﬂﬁ international Publication No.
WO00102887551tter¥1ét£rla%l§h%th‘3 Yob o841 Huropean Publication No. EP3009560.8; and
European Pug:é tlgll I\pl EQPQEthS E}'Iglr % Q’y Jngﬁ)%),(d]f)ereﬁx %Tngénﬁytﬂss for all

A eSS ——
pyrazinyl grm[tg_ﬂ(xsg"e%hoBFag bf z?cll ?VF%%tP%HEetLﬁW a catalyst by use of the corresponding 2-
halopyridine, '@qipap}:y.n(ngmq—ﬁég mngp.ppectwe in a suitable reaction inert solvent such as
dimethylforméngider( DIz IN-nthyidyirdi @ncheas NG ftatrarapthylprea s spitapigbase such
as triethylamibid) Wilsgprobylethlylbrhife] pe@Es@medrbvydts, brepiisnfchrbaaats. Mepreferred base is
diisopropyleﬂ\y%‘rge ik 'a Em’tgbie inBroBivatt DERs 2ﬂHF, mé‘thylene—chlbrﬂNﬂﬂ dioxah-38 preferred
solvent is meggeng%ﬁbride at M&QQ@}:&&%M@E QEA &&29@&7:&@@%24) °C.

in yet anothar altemative compounds of Formula 15 may be prepared by alkytation of compounds
of Formula 21 with an aikyl halide of Formula 12 using a suitable base such as triethylamine, '
diisopropylethylamine, potassium carbonate, sodium hydride or potassium tert-butoxide, preferably
potassium tert-butoxide in a suitable reaction inert solvent such as THF, methylene chloride or dioxane,
preferably THF, at a temperature between ~40°C and 40°C, preferably 0-30°C.

Compounds of Formula 21 may i)e prepared by reductive amination of compounds of aldehydes
of Formula 6 with amines of Formula 9 and a suitable reducing agent such as sodium borohydride,
sodium triacetoxyborohydride, or sodium cyanoborohydride, in a suitable solvent such as THF, methylene
chioride, dioxane or foluene. The reaction proceeds via formation of an imine which may be facilitated by
a dehydrating agent such as 4A molecutar sieves in foluene at a temperature between 20°C and 111 °c,
preferably $00°C-111°C, followed by remaval of the solvent. Alternatively a fitanium compound, preferably
titanium tetraisopropoxide, may be employed preferably in the absence of a solvent at room temperature.
The imine is then reduced in a suitable reaction inert solvent, preferably ethanol, with a suitable hydride
reducing agent, preferably sadium borohydride, at a temperature between 0°C and 80°C, preferably 20°C-
50°C.

Compounds of Formula 13 may be prepared by reductive amination of compounds of Formula 6
and cdmpounds of Formula 11 with a suitable reducing agent such as sodium borchydride, sodium
triacetoxyborohydride, or sodium cyanoborohydride. A preferable reducing agent is sodium borohydride
in a sultable solvent such as ethanol, THF, methylene chloride, dioxan, or toluene. A preferred solvent is
ethanol at a temperature of —78°C and 67°C preferably 0-50°C.

) Alternatively compounds of Formula 13 may be prepared by alkylation of compounds of Formula
7 with an alkyl halide of Formula 12 using a suitable base such as friethylamine, diisopropylethylamine,
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suitable react[g@ﬁwiiyem(szchcéwl rﬂ?ﬁ’?"ﬁfﬁ laride o dicxane, preferably THF, ata
temperature lnrma@h@rq and 406 |ptefﬁf§pr . 5-

Comiiolirid§ ble@*ﬁ‘lG)ﬂ‘E’tmhybln Fﬁ’and_'@( qre (s’gef ined above may be prepared from
compounds ofEsniade Bithd a@ditoma Origberd/rdggent RMghesuch\aEREd/ d\isderopyl
magnesium bﬁa%%e a@ugtgble‘l‘eaction mel,N solht siefr 3s tBluefe or THR3ollowed by quenching
with methano Tge $ &'ia% |rIuEe| tltuls &%rn%ﬁéﬂﬂea'ted mertlaaié‘rgdu[: l%'agent such

as sodium bq?:?gidg e in meQ'uano t \[qu corr% F?mula 17. The nitrile of Formula 16 may
be prepared fﬁpélttwilld%ftfr@lfl 1§ng eragl a% bH]reactzor\__v%t&c p éﬁ% cyanide in a

suitable reaction inert solvent such as dlmethylformamlde or N methylpymolidinone, preferably DMF, at a
temperature between 100°C and 170°C, preferably 170°C.

Compounds of Formula 18 may be prepared by reduction of the nitriles of Formula 16 with
DIBAL-H in a suitable solvent such as dichloromethane at a temperature between —40°C and 40°C,
preferably —20°C. )

Rﬂ R

Formula 18C Formulz 18B Farmula 18

e T
fﬂ@f “jjf(\@[ Y{@f

Formula 18A

Formula 17 Formula [

Scheme 3

According to reaction Scheme 3, A, B, X, Y, Z, R', R%, R®, R*, R, R%, R’, R"'and R" are &5
described above. The desired Formula | compounds wherein may be prapared from compounds 17 or 18
by synthetic transformations known to those skilled in the art. In particular those Formula | compounds in
which B is NR™R ™ and Y is CHR"" may preferably be prepared from compounds of Formula 17 by a
series of reactions including, but not limited to, alkyiation, acylation and reductive amination to add
sequentially the desired R and R™ substituents. In some cases the compourd of Formula 17 may be
reacted with a bifunctional reagent such as 2-chloroethoxyacetyl chloride or bis(chloroethyhether fo give a

compound of Formula | in which B is a cyclic group.
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ST YO OOEA ERAT b s b cisne
from a com Qﬂ‘\@l’ﬁ F@a}ula W additlgtofqﬁqufdéeam sagh[=m st B Rl
magnesium|{pridd if a fultablt dngrtjsolk @t Heh as toluene. The compound of Formula 18A is
prepared frdmi s cbmofird aigReGe t 4ty Fepdiienvaly hé {pRrepriate amine BH and benzotriazole
in a polar sdiBit Rhsteradybitafd (kadadl, ATR.; Whnhi@FouBE kNBL, By Rdsid D.; Urogdi, L.
J. Ghem. kel Aol Ty 10/BS HyRpbgnyl ] - 2-

Adcﬂ%ﬂyéoﬂgogﬁyif k&%@aelrn{a%e@ epared¥:y conversmn o?aldehydes of Formula 18
to the correspondihg dofnpounds &f Formula 1 Z is OH, by reaction with Grignard reagents
R"MgBr such as ethyl or isopropyl magnesium bromide, or fluoroalkylsilanes in the presence of a fiuoride
source, followed by oxidation to the corresponding ketone of Formula 18C and subsequent reductive
amination with the desired amine BH under conditions readily determined by one skilled in the art. In an
alternative procedure the compounds of Formula 18B in which Z is OH may be activated for example by
reaction with methanesulfonyl chloride in a reaction inert solvent such as methylene chloride In the
presence of a suitable base such as triethylamine to give a compound of Formula 18B in which Z is
mesyloxy. Alternatively activation may be achieved by conversion to the correspanding halides by a
variety of halogenating agents well known to those skilled in the art (for example as described in L.A.
Paguette (Ed), Encvclopedia of Reagents for Organic Synthesis, John Wiley and Sons, Chichester,
England, 1995), for example using a suitable brominating agent such as phosphorus tribromide or a
combination of carbon tetrabromide and triphenylphosphine in a reaction inert solvent such as methylene
chloride, TH F, or dioxan. One preferred reagent is & combination of carbon tetrabromide and
triphenylphosphine, and the preferred solvent is methylene chiotide at a temperature‘between —78°C and
100°C, preferably —10°C-20°C, to give a compound of Formula 18B in which Z is Br. These activated
compounds of Formula 18B can be reacted with the desired amines BH at temperatures between 20°C
and 140°C, preferably 50°C-120°C, in a suitable reaction inert solvent such as acetonitrile.

f Formula 188 in'w
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Formulz 1 Formula 28 Fommula 27 N‘D

Formila 26

Scheme 4

According to Scheme 4, A, B, X, R, Rz, R®, R* RS R®, R’ and R" are as described above and
R%is H. The desired compounds of Formula 1 may be obtained from the corresponding compound of
Formula 28 by a series of reactions on the aldehyde group exacily analogous to those described in
Scheme 2. Alternatively, standard procedures may be employed to convert the aldehyde into an
aminomethyl or a bromomethyl group, such as can be found in L.A. Paquette (Ed), Encyclopedia of
Reagents for Orgenic Synthesis, John Witey and Sons, Chichester, England, 1995, in order to employ
altemnative routes to the Formula 1 compounds as described in Scheme 2.

The compounds of Formula 28 are prepared from the dioxolane of Fermula 27 by acidic
hydrolysis, for example in the presence of toluenesulfonic acid in a suitable solvent such as acetone ata
temperature between 0'C and reflux, preferably room temperature.

Compounds of Formula 27 are prepéred from the corresponding compounds of Formula 26 by
reaction with an organometallic reagent, such as a Grignard reagent, in a suitable reaction inert solvent
sucﬁ as THF or toluene or preferably a mixture of these solvents at a temperature between 0°C and 60°C,
preferably room temperature.

Compounds of Formula 26 are prepared from the corresponding aldehydes of Formula 25 by
reaction with a combination of the desired amine BH and benzoiriazole in a suitable reaction inert solvent
such as ethanol at a temperature between 0°C and 60°C, preferably room temperature. Compounds of
Formula 25 are prepared from the corresponding amides of Formula 24 by reduction with an aluminum
hydride reagent, preferably the *ate’ complex formed by preaddition of n-butyt lithium to
diisobutylaluminum hydride, in a suitable reaction inert solvent such as THF at a temperature befween
0°C and 30°C, preferably room temperature.

Compounds of Formula 24 are prepared from the corresponding benzalkdehyde of Fermula 23 by
reaction with sthylene glycol under standard reaction conditions known fo those skilled in the ast such,
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22yl met hyl yam no) - propy1} -
5-tdf | uor onet hyl - benzyl ) -
(2 nmet hyl - 2H-tetrazol -5- yl)-am ne *net hyl
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base such op ey i°ffﬂfe 9P stitala Rk L A9bsE FlgPTFhane. gritpreprstyih a
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Compdidhds-oNFomulh, 43 thdy bBlorepald By3&actliiNhe syano-amine compound of Formula
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A mixture r?the methylat tetrazo]e -amine compounds having Formulag 44 and 45 are
produced by alkylating the compound of Formula 43 with an alkylating agent such as dimethy! sulfate in a
solvent such as 2-methyl THF, DMF and DMAg at a temperature of about 20°C o 80°C.

Methyl 5-aminotefrazole may be produced by hydrogenating the mixture of the compounds of
Formulas 44 and 45 using a hydrogenation catalyst such as palladium on carbon or palladium hydroxide
under a hydrogen atmosphere of 35 ta 70 psi, preferably 40 psi in a reaction Inert solvent such as
methanol, ethanol or acetic acid at a temperature of -78° to 70°C, preferably -78°C to 40°C. Further
rethods for producing this compound are published in PCT patent application Nos. W02006/056854 and
WO2006/03302, which are incorperated herein. -

As an initial note, in the preparation of compounds, it is noted that some éf the preparation
methods useful for the preparation of the compounds described herein may require protection of remote
functionality {e.g., primary amine, sécondary amine, carboxyl in intermediates). The need for such
protection wiil vary depending on the nature of the remote functionality and the conditions of the
preparation methods. The need for such protection is readily determined by one skifled in the art. The
use of such protection/deprotection methods is also within the skill in the art. For a general description of
protecting groups and their use, see T.W. Greene, Protective Groups in QOrganic Synthesis, John Wiley &
Sons, New York, 1991,

For example, in the reaction schemes, certain compounds contain primary amines or carboxylic
acid functionalities which may interfere with reactions at other sites of the molecule If left unprotected.
Accordingly, such functionaiities may be protected by an appropriate protecting group which may be
removed in a subsequent step.  Suitable protecting groups for amine and carboxylic acid protection
include those protecting groups commonly used in peptide synthesis (such as N-t-butoxycarbonyl,
benzyloxycarbonyl, and 9-flucrenyimethylenoxycarbanyl for amines and lower alkyl or benzyl esters for
carboxyfic acids) which are generally not chemically reactive under the reaction conditions described and
can typically be remaved without chemically altering other functionality in the compound. '

Prodrugs of the compounds of the present invention may be prepared according to methods
known to those skilled in the art. Exemplary processas are described below.

Prodrugs of this invention where a carboxyl group in a carboxylic acid of the compounds is
replaced by an ester may be prepared by combini'ng the carboxylic acid with the appropriate alkyl halide
in the presence of a base such as potassium carbonate in an inert solvent such as dimethylforrmamide at
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Prodd@ Kf%ls)nvéngdh{wgéré AWBdM kundtiéhnas been derivatized as an sther may be
prepared by @Kbmﬁ héﬁll’«:‘hliomitg fé Qplpr'ogi?at lky! bromide or jodide in the presence of a base

such as pof Luﬁp %lat¥ %%ﬁ%&%h&éﬁsﬁ% aﬁ d-imethyifon'namide at a temperature of about 0

-tnt 1 uo rgg{
° ; . ion of
o 100° for i i 0 55y B OGNS Y R afnpekpy reaction of the
sloohol with  pis-{RikaqpyiamiRpIRFUBATGT DePrEarge o 2 catdlyps EEUNGE Sriddien et
solvent such as tetrahydrofuran, according to a method described in US 4,997,984, Alternatively, these
compounds may be prepared by the methods described by Hoffiman et al, in J. Org. Chem. 1894, 59,

3530. ’

Glycosides are prepared by reaction of the alcohol and a carbohydrate in an inert solvent such
as toluene in the presence of acid. Typically the water formed in the reaction is removed as it is being
formed as described above. An alternate procedure is the reaction of the alcohol with a suitably
protected glycosyl halide in the presence of base followed by deprotection. ’

N-(1-hydroxyalkyl) amides, N~{1-hydroxy-1-{alkoxycarbonyl)methyl) amides may be prepared by
the reaction of thé parent amide with the appropriate aldehyde under neutral or basic conditions (e.g.,
sodium ethoxide in ethanol) at temperatures between 25 and 70°C. N-alkoxymethyl or N-1-(alkoxy)alkyf
derivatives can be obtained by reaction of the N-unsubstituted compound with the necessary alkyl halide
in the presence of a base in an inerf solvent.

The compounds of this invention may also be used in conjunction with other phammaceutical
-agents {e.g., LDL-cholestero! lowering agents, triglyceride lowering agents) for the treatment of the
diseasefconditions described herein. For example, they may be used in combination with a HMG-CoA
reductase inhibitor, a cholesterol synthesis inhibitor, a cholesterol absorption inhibitor, another CETP
inhibitor, a MTP/Apo B secretion inhibitor, a PPAR modulator and other cholesterol lowering agents such
as a fibrate, niacin, an ion-exchange resin, an antioxidant, an ACAT inhibitor, and a bile acid seduesh-ant
Other pharmaceutical agents would also include the following: a bile acid reuptake inhibitor, an ileal bile
acid transporter inhibitor, an ACC inhibitor, an antihypertensive (such as NORVASC®), a selective
esfrogen reéeptor moduiatar, a selective androgen receptor modulator, an antibiotic, an antidisbetic
{such as metformin, a PPARYy activator, a sulfonylurea, insulin, an aldose reductase inhibitor (ARI) and a
sorbitol dehydrogenase inhibitor (SD1)), and aspirin {acetylsalicylic acid or a nitric oxide releasing asprin).
As used herein, “niacin” includes all available forms such as immediate release, slow release, extended
release and low-flushing niacin. Niacin may also be combined with other therapeutic agents such as
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and descnbed further beicw leﬂoomv@tlon therapy Is known as ADVICOR® (Kos Pharmaceuticals
Inc.) in conp{D@FY tIGHOUSPET/ DR DOBHOVGS FdrsExetigplas! the other drug
therapies ar€hdpiniste@dl to MammealsSe.¢. Lhorhans, @alb/f idoak by coventio@mdthods.
Theldbrlrerdd® of 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-CoA} to mevalonate is an early
and rate~|:mﬁi|'ig(s%p ﬁﬂwgbi%!égterréi E:L?-%ﬁ&'mﬁ@y' 1*9@ Qtépy s@aﬁal%ﬂ EQ/ tIIer;Fzyme HMG-
CoA reducth yétatl ?ﬁ baﬁﬁﬁehé’ r d§c(t)axeaf% cataﬁyzmg this conversion. Exemplary statins

include Jova hF 51m ta i pravaﬁta'?' Fﬁ%staﬁ-g s’rat;n, rivastatin, rosuvastatin, pitavastatin,
(3R,8R)-7- (ﬂg(ienﬁgf oyl)fl;(ﬂ-ﬂugrpqhary%?—:syrop%ﬂ ij—:mg?ﬁolﬁé(l)— @ﬂydroxyheptanmc
acid; (3R, 5F1 Wanyl)cangyl)gfg#@g’gnhgnyl S-pprigpyiN Hepyrazol-1-yl)-3,5-
dlhydroxyhep!a‘@l@ﬁ@, and (3R, 5R)-7-{4-{(3-fluorobenzyl)carbamoyl}-5-cyclopropyl-2-{4-fitorophenyl)-
1H-imidazol-1-y}-3,5-dihydroxyheptanoic acid, and pharmaceutically acceptable salts thereof.

- Atorvastatin calcium {i.e., atorvastatin hemicalcium), disclosed in U.S. Patent No. 5,273,895,
which is incorporated herein by reference, is currently sold as Lipitor™ and has the formula

-+

Atorvastatin calcium is a selective, competitive inhibitor of HMG-CoA. As such, atorvastatin calcium is a
potent lipid lowering compound. The free carboxylic acid form of atorvastatin exists predommanﬁy as the

lactone of the formula
O

iy

OH
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in U.S. 4,445 3EME-U-S. NG ) 71 GbiB ofliich aNNhcarporated h@& by 28erdda& audistatin,
disclosed in 85. N3¢ 83 vniBi a§mJonbr£tth@r@|ﬁ)ﬂﬁ$fQéﬁl:e compactin, disclosed in U.S.
4,804,770, v@nﬁml; % Eorgtmreig gy refg:@rtcp Q&Qﬁtcﬂ)ﬁ&eﬂy l'] 5 Qt 2!31dd3£] which is

f

mcorporated]herel f} Jré?nga t‘fatl% dlsclos in E[(Jcﬁpean Patent Application Publication No.
Cli

738510 AZ; Flum Cﬁ o‘%& ¥ur02)8:1n gtgry atgl?ﬁuﬂlgatlen IVON'EGSWN
atorvastatin, miogedcﬂ.tés @t '2?0@3 B%S»guc :a_m@@gatsd heWy reference;
atorvastatin gy (whigHDUOROIFAMIGRONRIGSEBRdsclReai SePatnt No.
5,273,995, wiidunfaomdratdddamein Bt refergrice) ard diMBrocompactin, disclosed in U.S. 4,450,171,
which is incbrporated herein by reference. :

Further HMG CoA reductase inhibitors are disclosed in Intemational Publication Nos. WO
2005/105079; and PCT/IB2005/003461 filed November 14, 2005 (the disclosures of which are hereby
incorporated by reference) inclljding {3R,5R}-7-(4-{benzylcarbamoyl}-2-(4-flucrophenyl)-5-isepropyl-1H-
imidazoi-1-yt)-3,5-dihydroxyheptanoic acid; {3R,5R)-7-(4-({3-fluorobenzyl)carbamoyl)-5-cyclopropyl-2-(4-
fivorophenyl}-1H-imidazol-1-yl)-3,5-dihydroxyheptanoic acid; and (3R,5R)-7-(4-({4-
methylbenzylicarbamoyt)-2-{4-Auorephenyl)-5-isopropyl-1H-pyrazal-1 -yI}-3,5-dihydroxyheptansic acid and
pharmaceutically acceptable salts of said compounds.

Any PPAR modulator may be used in the combination aspect of this invention. The term PPAR
modulator refers to compounds which modulate peraxisome proliferator activator receptor (PPAR) acfivity
in mammals, particularly humans. Such modulation is readily determined by those skilled in the art
according to standard assays known in the literature. It is believed that such compounds, by modulating
the PPAR receptor, regulate transcription of key genes involved in lipid and glucoss metabolism such as
those in fatty acid oxidation and also those involved in high density lipoprotein (HDL) assembly (for
example, apolipoprotein Al gene franscription), accordingly reducing whole body fat and increasing HDL.
chalesteral. By virtue of their activity, these compounds also reduce plasma levels of triglycerides, ViDL
cholesterol, LDL cholesterol and their associated components such as apolipoprotein B in mammals,
particularly humans, as well as increasing HDL cholesteroi and apolipoprotein Al. Hence, these
compounds are usefut far the treatment and correction of the various dyslipidemias observed to be
associated with the development and incidence of atherosclerosis and cardiovascular disease, including
hypoalphalipoproteinemia and hypertriglyceridemia. A variety of these compounds are described and
referenced below, however, others will be known to those skilled in the art. Intarnational Publication Nos,
WO 2004/048334; WO 2005/092845; and WO 2006/003495 (the disclosures of which are hereby
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met hyl - pyrrolidin-3-yl)- am no-propyl }-5-

trifluoromnethyl-benzyl)-(2-

met hyl-2H-tetrazol -5-y1)- amne \ NN Nc,
incorporate@oy ,referM) @gﬁseg%n Qom%ﬁd ser?fiFH %@Pﬁéﬂ%ﬂ?\f@t&@s including 3-[3-(1-
Carboxy-1- th%l’-eﬁui) -p %&I—%pfel'dg:g—q —Qs{;%%y ic}lacia 3-trifluoromethyl-benzyl ester; 3-13-(1-
Carboxy-1-me ner F I-p gn&l_-%i}';f djné?—%&y)ryl'pggid 4-triftuoromethyl-benzyl ester; 5-{4-(4-
Ethyl-benzygqlfﬁrfy!p-qurygﬂfgmw -r_nﬁ"é'lrpzy.pia ac('dzand 5-{2-{4-(3,4-Difluoro-phenoxy)-phenylj-
sthylsulfamqyisg-mgiy @40l add ans ofarmceytibylly acaamiabiesals of dhie Pbnipbuads.

' Any other [RRER rodeylatdr 316y Heked in thileambination aspect of this invention. In particular,
modulators of PPARS andior PPARyY may be useful Ifncoﬁ@i@aﬁ&ﬁvit@%%po%ne@é‘f the present
invention. ERSmipry PPAR! ikl dURLR0BH N¥Latonal Pyilcation No. WO 20431084916 as
{5-Methoxy-p—tﬁgllgy [)—1%%&5(0%%&1%—%%%0%% qa%%yﬁéﬁln}]—phen&%}[aggﬁgao;d ar-ld 15-
Metl‘xoxy—Zr%lrhg%]}iﬂr %—E_ﬂ_u—grg%%ﬂf%ayﬁd@-r‘zg = %;(i;flfgnyll-phenoxy}-aceﬁc acid; and
Pha"“a“e”ﬁ%&‘iﬁfﬁf?tﬁ’b-‘e(sﬁis REEASAmEPMS: t et razol - 5-yl yani ne

Any WFEptApo B {mjicrggomal triglyceride trapgfer SRS F @dliobrptbilNg) secretion
inhibitor maydye sedih the GBbiRati@Frspect of this invention. The term MTP/Apo B secretion inhibitor
refers to conihbufr@, whiehHhhit thé sekrbtid@6r GBREANY, cholesteryl ester, and phospholipids.
Such EnhibiﬁchH}Za)ﬁly }!et{rrgin&d:bfrﬁtsg M(hléd(ir{]{ﬁe art according to standard assays (e.g.,
Wetterau, J. RYibdoOd R Q%IQQE?IMJE){QQHQSQ %Bounds are described and referenced
.belo-w howevprg&gr% I}%}é&fs%%?tihnqx%fb rrewﬁél?% anjfv(\srl to tggse sl 'i!gdé‘:}ﬂ)ﬁ,]aét, including
implitapide ( EE@X dcﬁn nal Tqug f“f‘l].asé‘gff d§closed in WO 96/40640 and WO
98/23593, (two exemplary publications).

For example, the following MTP/Apo B secretion inhibitors are particularly usefui:

#-trifluoromethyl-biphenyl-2-carboxylic ackt [2-(1H-{1 -2,4.Jiriazol-3-yimethyl)-1,2,3,4-teirahydro-

isoquinolin-6-yi}-amide; : 7
) 4'-tr1'ﬂuoromeihyl—biphenyl—2—carboxylic acid [2-(2-acetylamino-ethyl}-1,2,3,4-tetrahydro-
Isoquinolin-g-yll-amide;
(2-{6-[(#4-trifluoromethyl-biphenyl-2-carbonyl}-amino}-3,4-di hydro-1H-isoquinalin-2-yl}-ethy!)-

carbamic acid methy! ester;

4-wriffuoromethyl-biphenyl-2-carboxylic acid [2-{1 H-imidazol-2-yimethyl}-1,2,3,4-tetrahydro-
Isoquinolin-8-yll-amide;

4'triflucromethyl-biphenyl-2-carboxylic acid [2-(2,2-diphenyl-ethyl}-1,2,3,4-tetrahydro-isoquinolin-
B-yij-amide;

4'-trifluoromethyl-biphenyl-2-carboxylic acid [2-(2-ethoxy-ethyl)-1,2,3,4-tetrahydro-isoquinolin-6-
vil-amide;

(S)-N-{z—[benzylgmemyl)am inc]-2-oxo-1-phenylethyi}-1 -methyl-5-[4"(triflucromethyl)[1,1*-
biphenyl}-2-carboxamidej-1 H-indole-2-carboxamide;

(S}~2—[{4’-Triﬂuoromethyl—biphenyl-z-carbonyl)-amino]«qufnol ine-B-carboxylic acid
{pentylcarbamoyl-phenyl-methyl}-amide; )
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A“YNM@?F,GSSVBhage hfphrt@rln@ntreofneéinwgelc@e:inaiynle)spe@@ﬂtﬂi; ifveiition. The
term HMG-Gus bynthigey inkitgkbmiefets ty bampduRasiwhichariibings) bigpnBgk o] - 5-
hydroxymetiiyighibr/ @R REA R @ Btydme A Ad ac&ggcaﬁco\enz%mwzed by
the enzyme MAG CJA @l%%sezéudﬁﬁl%mgn is readily determined by those skilled in the art
according to standard assays (Meth Enzymol, 1975; 35:155-160: Meth, Enzymol. 1985; 110:19-26 and
references cited therein). A variety of these compounds are described and referenced below, however
other HMG-CoA synthase inhibitors will be known to those skilled in the art. U.S. Pat. No. 5,120,729 (the
disclosure of which is hereby incorporated by reference} discloses ceriain beta-lactam derivatives, U.S.
Pat. No. 5,084,856 (the disclosure of which is hereby incorporated by reference) discloses certain spiro-
lactone derivatives prepared by culturing a microorganism (MF5253}. U.S. Pat. No. 4,847,271 {the
disclosure of which is hereby incorporated by reference) discloses certain oxetane compounds such as
11-(3-hydroxymethyl-4-oxo-2-oxetayl}-3,5,7-trimethyl-2,4-undeca-dienoic acid derivatives.

Any compound that decreases HMG-CoA reductase gene expression may be used in the
combination aspect of this invention. These agents may be HMG-CoA reductase franscription inhibitors
that block the transcription of DNA or translation inhibitors that prevent or decrease translation of mRNA
coding for HMG-CoA reductase into protein. Such compounds may either affect transcription or
transiation directiy, or may be biotransformed to compounds that have the aforementioned activities by
one or more enzymes in the cholesterol biesynthetic cascade or may lead to the accumulation of an
isoprene metabolife that has the aforementioned activities. Such compounds may cause this effect by
decreasing levels of SREBP (sterol receptor binding protein} by inhibiting the a&:ﬁvity of site-1 protease
(51P} or agonizing the oxzgenal receptor or SCAP. Such regulation is readily determined by those
skilted in the art according to standard assays (Meth. Enzymol. 1985; 110:0-1 9). Several compounds are
described and referenced below, however other inhibitors of HMG-CoA reductase gene expression will
be known to those skilled in the art. U.S. Pat. No. 5,041,432 {the disclosure of which is incorporated by
reference) discloses certain 15-substituted lanosterol derivatives. Other oxygenated sterols that suppress
synthesis of HMG-CoA reductase are discussed by E.|. Mercer {Prog.Lip. Res. 1993;32:357-418).

Any additional compound having activity as a CETP inhibitor can serve as the second compound
in the combination therapy aspect of the present invention. The term GETP inhibitor refers fo compounds
that inhibit the chalesteryl ester transfer protein (CETP) mediated transport of various cholesteryl esters
and triglycerides from HDL to LDL and VLDL. Such CETP inhibition activity is readily determined by those
skilled in the art according fo standard assays {e.g., U.S. Pat. No. 6,140,343). A variety of CETP
inhibitors will be known to those skilled in the art, for example, those disclosed in commonly assigned
U.S. Patent Number 8,140,343 and commonly assigned U.S. Patent Number 6,197,786. CETP inhibitors
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disclosed infHe@dP¥dntdrkndd cgrhp%&ﬁp aldn QSTZRWEPIQ& %Q-Wméme@@ebenzy])-

methoxycarch}l-Nn N!] Zfﬂ%tnﬂug'géthgl% 4@ ﬁ@iro-%H—qulme—‘l -’(\;la*rbogl:c acid ethyl ester,

which is aIsF G Ia to trapﬂ% é:fETP mhlbltors 1rehaIsP Bescnbedi u. Eat ’ELNu ber 8,723,752,
% RN ) - 2TTIHORE

which include: numbe( ff é:ﬂpdwmrsdnc {[3-(4-Chloro-3-ethyl-phenoxy)-phenyl}-{[3-

{1,1,2,2~ tetrw_[wtm) 5hergﬁrp1ﬂ@;]]-arwrf E)g,!t}'rﬂuoro-}propanol Moreover, CETP inhibitors
included hegin gre alfd dgggbetin b Byfatety @ppfiopiio) Number 10/807838 filed March 23, 2004
U.S. Patent (N@nbenert Sti3id48 @ddodee tortaz@lypebtide Yelijeir@sRani®y abtisly 3s CETP
inhibitors, witihe Bértbih C@'Pﬁ&aw@&sﬁaalzctone Ddrivatives and bh*ﬂpaaté—:o%@aining analogs
of cholester}l dl G ﬁsclltlasea ind. 'AntQIDt 49( 78 1996}, and Bloorg Med Chem. Lett.; J
61951- 1952(%3) &9@%9 PCT1 EBZOO / 000524 Exanpl e

Exemplary CETP inhibitors include [2R,4S]- 4—{(3,5-Bls-trlﬂuoromethyinbenzyi)-methoxycarbonyl-
amino}-2-ethyl-6-triffuoromethyl-3,4-dihydro-2H-quinoline-1-carboxylic acid ethyl ester; cis~(2R,45)- 2-{4-
{4-{(3,5-Bis-rifluoromethyl-benzyl)-(2-methyl-2H-tetrazol-5-ylj-amino]-2-ethyl-6-triflucromethyl-3,4-
dihydro-2H-quinoline-1-carbonyl}-cyclohexyl)-acetamide; (2R }-3-{[3{4-Chloro-3-ethy-phenoxy)-phenyl}-
I3-{1,1 ,2,Z—tetraﬂuoro-ethoxy)—phenyl]—mefhyl]-am ino}-1,1,1-triflucro-2-propanol; and (2R, 4R, 4aS)-4-

" [Amino-(3,5-bis-triflucromethyl-phenyl} methyi}-2-ethyl-8-trifluoromethyt-3, 4-dihydro-2H-guinofine-1-
carboxylic acid isopropy| ester or a pharmaceutically acceptable sait of said compounds.

- Any squaiene synthetase inhibitor may be used in the combination aspect of this invention. The
term squalene synthetase inhibitor refers to compounds which inhibit the condensation of 2 molecules of
famesylpyrophosphate to form squalene, catalyzed by the enzyme squalene synthetase. Such inhibition
is readily determined by those skilled in the art according to standard assays (Meth. Enzymol. 1969; 15:
393-454 and Meth. Enzymol. 1985; 110:359-373 and references contained therain). A variety of these
compounds are described in and referenced below however other squalene synthetase irhibitors will be
known to those skilled in the art. U.S. Pat. No. 5,026,554 (the disclosure of which is incorporated by
reference) discloses fermentation praducts of the microorganism MF5465 (ATCC 74011} including
zaragozic acid. A summary of other patented squalene synthetase inhibitors has been compiled (Curr.
Op. Ther. Patents (1993) 861-4).

Any squalene epoxidasé inhibitor may be used in the combination aspect of this invention. The
term squalene epoxidase inhibitor refers to compounds which inhibit the bioconversion of squalene and
molecular oxygen into squalene-2,3-epoxide, catalyzed by the enzyme squalene epoxidase. Such
inhibition is readity determined by those skilled in the art according to standard assays (Biochim.
Biophys. Acta 1984; 794:466-471). A variety of these compounds are descﬁbed and referenced below,
however other squalene epoxidase inhibitors will be known to those skilled in the art. U.5. Pat. Nos.
5,011,858 and 5,064,864 (the disclosures of which are incorporated by reference) disclose ceriain fiuoro
analogs of squalene. EP publication 395,768 A (the disclosure of which is incorporated by reference)
discloses certain substituted allylamine derivatives. PCT publication WO 9312069 A (the disclosure of
which is hereby incorporated by reference) discloses certain amine aleohol derivatives. U.5. Pat. Nao.
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\ th IL NNAO C F3 F3C CF3
5,051,534 (the i ﬁc s.ure of whlch'rs h%%bém?gaorgtgcﬁ_bygefeﬂce) discloses certain cyclopropyloxy-

squalena dqvaties-5” Bj s- t ri f | uor omet hyl -

A“b’ﬁ‘l"t‘?@ﬁ c);c]a€gnb{blor Fn@ﬂ_heg{ehyq the second component in the combination aspect
of this inverigry The teimthiqumieBe optiate hilibjtbr yefersiadolnyslind@ufich inhibit the bioconversion
of squalenei-Z,’Iszmcipé’ t@]ar)blt};mﬁcatalyzed by the enzyme squalene cyclase. Such inhibition is
readily detet'nfldecj tLthmEte%ﬁh m)ﬁle ah’g‘c&;&{r’g )o s{aafard assays BS Leit 1989;244:347-
350.). in adgfﬁﬁ Iﬂ% Icorr%&!'n&s%‘é&%@% é g%f"!'c)e ﬁp’v ar ene ! %se Hr\lfmors

1l also

however othzl‘zs‘q [ r:'l_ cfie( lgh %or%m e known fo ose skilled i |n the art. PCT publication

Woe4101 5? (I;he f]chljJ ooﬁsg?oh |herf% ﬁm)ﬂte? Ig reference) discloses certain

1,2,3,5,6,7, fhsétoﬁvlydrﬂs 8{heta ifupmlcﬁ-ls_oguryimgamme derivatives, such as N-
triflucroacetyi,2.8.5.6, 0% @mmp&-ﬂh@ﬁy[b}ta)—tnmeﬂ*ay!—ﬁ(beta)—:soqumolmeamlne. French
patent publigafion BGF 25Mr@Heliigdidsurd efpridyHetebyMcdbrabsl byirésbrened) Bytloses
certain beta; bet@-bil 8RR4-plnerdind oMb S ivAtiteE Quch RTINS d-tnrﬂethyldecgd.)lb&a beta-
dimethyl-4-piperidineethanol

Any combined squalene epoxidase/squalene cyclase inhibitor may be used as the second
component in the combination aspect of this invention. The term combined squalene epoxidasefsqualene
cyclase inhibitor refers to compounds that inhibit the bloconversion of squalene to Janosterol via a
squalene-2,3-epoxide intermediate. In some assays it is not possible to distinguish betweaen squalene
epoxidase inhibiters and squalené cyclase inhibitors, however, these assays are recognized by those
skilled in the art. Thus, inhibition by combined squalene epoxidase/squalene cyclase inhibitors is readily.
determined by those skilled in art according to the aferementioned standard assays for squalene cyclase
or squalene epoxidase inhibitors. A variety of these compounds are described and referenced below,
however other squalene epoxidase/squalene cyclase inhibitors will be known to those skilled in the art.
U.S. Pat. Nos. 5,084,461 and 5,278,171 (the disclosures of which are incorporated by reference)
disclose certain azadecalin derivatives, EP publication 468,434 (the disciosure of which is incorporated
by reference) discloses certain piperidyl ether and thio-ether derivatives such as 2-{1-piperidyl )perty!
isopentyl sulfoxide and 2-(1-piperidyl)ethyl ethyl sulfide. PCT publication WO 9401404 (the disclosure of
which Is hereby incorporated by reference) discloses certain acyl-piperidines such as 1-{1-oxopantyl-5-
phenylthio}-4-(Z-hydroxy-1-methyl)-ethytipiperidine. U.S. Pat. No. 5,102,815 (the disclosure of which is
hereby incorporated by reference) discloses certain cyclopropyloxy-squalene derivatives.

The compounds of the present invention may also be administered in combination with:naturally
occurring compaunds that act to lower plasma cholesterol levels. These naturally occurting compounds
are commanly called nutraceuticals and include, for example, garlic extract and niacin. A slow-release
form of niacin is avallable and is known as Niaspan. Nidcin may also be combined with other therapeutic
agents such as lovastatin, or another is an HMG-CoA reductase inhibitor. ThlS combination therapy with
lovastatin is known as ADVICOR™ (Kos Pharmaceuticals Inc.).
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‘present i rnve |on Them 6??1? /oh_ g@m Ig&tﬂloaix yedbw chompound to
prevent choﬁﬁgﬂﬁqn@mgﬁi Wét?ﬁ "fff&[‘ ofmw#tgf ffoﬁl(.?f:tap%mtme @gﬁrtat cells and/or

passing frofy/g@thit dhg iptgstingl gelisdefo the lymph system and/or into the blood siream. Such
cholesterol djegrBiorBanBitig-attvilyfid readily detmrhihag|by those skilled in the art according to
standard asBR@Y.1) LifiPRrek. 110634 34 F70PY5D PoHops e sibsdhitidh-inhibybB-afd known to
those skilled iIPBY b andPare debdifeh WREQARI, RYBLT 06 BAd0hah. ArleZample of a recently
approved cl{SE&QM Lbsg';!;tk)llé ||q1§brtc§?i759|l_:ﬂ}5m Yelgtlmlbé @cﬁkﬁng\Piom!NMerck)

Any—ACkT mhl\éntor ma'}: bE used m%e com%matlorNhérapy aspdct of the present invention. The
term ACAT inhibitor refers to compounds that inhibit the intraceliular esterification of dietary cholesterol by
the enzyme acyl CoA: chaolesterol acyltransferase. Such inhibition may be determined readily by one of
skill in the art according to standard assays, such as the method of Heider et al. described in Journal of
Lipid Research., 24:1127 {1983). A variety of these compounds are known to those skilled in the art, for
example, U.5. Patent No. 5,510,379 discloses certain carboxysulfonates, while WO 86/26948 and WO
95/10559 both disclose urea derivatives having ACAT inhibitory activity. Examples of ACAT inhibitors
include compounds such as Avasimibe (Pfizer), CS-505 (Sankyo) and Eflucimibe (Eli Lilly and Pierre
Fabre). :

Alipase inhibitor may be used In the combination therapy aspect of the present invention. A
lipase inhibitor is 2 compound that inhibits the metabaolic cleavage of dietary triglycerides or plasma
phospholipids into free fatty acids and the corresponding glycerides (e.g. EL, HL, etc.}. Under normal
physiclogical conditions, ipolysis occurs via a two-step process that involves acylafion of an activated
_serine moiety of the lipase enzyme. This leads to the production of a fatty acid-lipase hemiacetal
intermediate, which is then cleaved fo release a diglyceride. Following further deacylation, the lipase-fatty
acid intermediate is cleaved, resulting in free lipase, a glyceride and fatty acid. In the intestine, the
resultant free fatty acids and monoglycerides are incorporated into bile acid-phospholipid micelles, which
are subsequently absorbed at the level of the brush border of the small intestine. The micelles eventually
enter the peripheral circulation as chylomicrons. Such lipase inhibition activity is readily determined by
those skilled in the art according fo standard assays {e.q., Methods Enzymol. 286: 190-231).

Pancreatic lipase mediates the metabolic cleavage of fatty acids from trigtycerides at the 1- and
3-carbon positions. The primary site of the metabolism of ingested fats is in the duodenum and proximal
jejunum by pancreatic lipase, which is usually secreted in vast excess of the amounts necessary for the
breakdown of fats in the upper small intestine. Because pancreatic lipase is the primary enzyme required
for the absorplion of dietary triglycerides, inhibitors have utility in the treatment of obesity and the other
related conditions. Such pancreatic lipase inhibition activity is readily determined by those skilled in the
art according to standard asséys (e.9., Methods Enzymol. 286: 190-231).

Gastric lipase is an immunologically distinct lipase that is responsible for approximately 10 to 40% of the
digesiion of dietary fats. Gastric lipase is secrefed in response to mechanical stimulation, ingestion of
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skilled in theljrt @@orrgBi stantiard abdayrde. 0.Methiny ElzewE 78 10021y
A v#lélyﬂ ba@!ﬁf a‘ﬂwgﬂpﬁmrbhy ||pase inhibitors are known to one of ordinary skill in the art.
Preferred lipB8a tinfijHors a9 thBs)rmiBoR Ytkle-sBected from the group consisting of fipstatin,
tetrahydrol‘pgtﬁtlnf(cjrilytgf \Q—Aﬂﬂohé/ LstJPa@ﬁZ%ngcto‘eZA and ebe a Fe B. Thle mpound

tetrahydroli p%rn %)é]g{y“e\ﬁar& pre%'c_rgea %%}E%sedvé‘%ﬁoé %@élﬁ@m?e iyl-N “3-chloro-4'-
“’““°r°m3‘“£813"7}"ffﬁsm@w@?ﬂﬁﬁ B P50 B S Sl g in U.S. Paten
405,64 B fiRzsg inhiRigrasteragingis flisploppin WA Pt bosMI S5 prg 424245,

The lipase mW’EEr, eyclo-0,0%-{(1,6-hexanediyi}-bis-(iminocarbonyl)jdioxime, and the various
bis{iminocarbonyl)dioximes related thereto may be prepared as described in Peiersen et al., Liebig’s
Annalen, 562, 205-229 (1849).

A variety of pancreatic lipase inhibitors are described herein below. The pancreatic lipase
inhibitors lipstatin, (28, 38, 55, 7Z, 10Z)-5-{(S}-2-formamido-4-methyl-valeryloxy}-2-hexyl-3-hydroxy-
7.10-hexadecanoic acid lactone, and tetrahydrolipstatin (orlistat), (25, 35, 58)}5-(S)-2-farmamido-4-
methyl-valeryloxy}-2-hexyl-3-hydroxy-hexadecanoic 1,3 acid lactone, and the varlously substituted N-
formylleucine derivatives and sterecisomers thereof, are disclosed in U.S. Patent No. 4,588,089. For
example, tefrahydrolipstatin is prepared as described in, e.g., U.S. Patent Nos. 5,274,143; 5,420,305;
5,540,9217; and 5,643,874. The pancreatic lipase inhibitor, F1-388, 1{4-{2-methylpropyl)cyclchexyl]-2-
[{phenylsulfonyl)oxy]-ethanone, and the variously substituted sulfonate derivatives related thereto, are
disclosed in U.S. Patent No. 4,452,813. The pancreatic lipase inhibitor, WAY-121898, 4-phenoxyphenyl-
4-methylpiperidin-1-yl-carboxylate, and the various carbamate esters and pharmaceutically acceptable
saits related thereto, are disclosed in U_S. Patent Nos. 5,512,565; 5,391,571 and 5,602,151. The
pancreatic lipase inhibitor, valilactone, and a process for the preparation thereof by the microbial
cultivation of Actinomycetes strain MG147-CF2, are disclosed in Kitahara, et al., J. Antibiotics, 40 {11),
1647-1850 (1987). The pancreatic lipase inhibltors, ebelactone A and ebelactone B, and a process for
the preparation theraof by the microbial cultivation of Actinomycetes strain MG7-G1, are disclosed in
Umezawa, et al., J. Antibiotics, 33, 1594-1506 (1980). The use of ebelactones A and B in the
suppression of monoglyceride formation is disciosed in Japanese Kokai 08-143457, published June 4,
1996.

Other compounds that are marketed for hyperiipidemia, including hypercholesterclemia and which are

intestine and’is Qsorol i

intended to help prevent or treat atherosclerosis include bile acid sequestrants, such as Welchol®,

Colestid®, LoGholest® and Questran®; and fibric acid derivatives, such'as Atromid®, Lopid® and Tricor®.
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amount of & qoinifolind oft@wRbenyriverd@irZapthtinaliod with other agents (e.g., insulin} that can

be used to W dabekes. 2rhis hoifded theaatdes gfa&fi—hhaﬁeti@aﬁén@ nd %J%lﬁmagents)
described h®ein., , 1 CNso CF3 F3C CF3 638. 24 639.

nyl}!T éogen o@ 3 éélnﬁlLl %Ic:i e Used 215 esecon agent incombingtion with a
compcu:d JP yﬁé%s?r?t 1m£nr?::§ B eI ér%r F!Hc%gﬁea Rhoé torylzase :nfubéirfregﬁspjobg;poun:!t that

inhibit the b CU%VS yui of %rc‘egﬁrf tP QJWF% ﬁ@fmﬁe}-‘aiﬁ Mysfytalngiw pfyﬂ:n.e glycogen
phosphorylazef_ﬁuchlg pgeg EJBFM’@"‘VF ym:tgm: Fptvity iZplilygkteriNindd b those skilled in
the art aocordlmq_to stang@ibasses (66 6. Med. CHxlN|4t (1 EBRoB-291). A varieh I giycogen
phosphorylapé- ifhBitdts-al8i ksewh foittobelsile MBHe BY heiuding those described in WO 96/36384
and WO g6/tmasezy 1) - { 2- [ 1- ( 2- net hyl -

Any El.li&@ﬂé&ugias@ lﬂgiﬁlé‘ B t@gye;'i ;]n cg'nbmatton with a compound of the present
invention. The’ tér& Ial!:l’c@é IQ(E[ET:LJQ %leit@rq'g‘éy unds that |nh(b=t tRﬁ tr\crcwersmn of
glucose to s&@t h% S a&Ti Bv%fnzyme X doRf reductase Aldose reductase inhibition is
readily deterrmna gthc.zs:e E.‘»k.I"?d. m. the agz?orgly tgggdegd assays (e ;; J. Malone, Diabetes,
20:861-864 (1980) "Red Cell Sorbltol an Indicator of Diabetic Contral*). A variety of aldose reductase
inhibitors are known to those skilled in the art, such as those described in U.S. Patent No. 6,579,879,

" which includes 6- -{5-chloro-3-methyl-benzofuran-2-sulfonyl)-2H- -pyridazin-3-one.

Any sorbitol dehydrogenase inhibitor can be used in combination with a compbund of the present
invention. “The term sorbitol dehydrogenase inhibitar refers fo compounds that inhibit the bioconversicn of
sarbitol to fructose which is catalyzed by the enzyme sorbifol dehydrogenase. Such sorhitol
dehydrogenase inhibitor activity is readily determined by those skilled in the art according to standard
assays (e.g., Analyt. Biochem (2000) 280: 329-331). A variety of sorbitol dehydrogenase inhibitors are
known, for example, U.S. Patent Nos. 5,728,704 and 5,866,578 disclose compounds and a method for
treating or preventing diabetic complications by inhibiﬁng the enzyme sorbitol dehydrogenase.

Any glucosidase inhibitor can be used in combination with 2 compound of the present invention.
A glucosidase inhibitor inhibits the enzymatic hydrolysis of complex carbohydrates by glycoside
hydrolases, for example amylase or maltase, inta bioavailable simple sugars, for example, glucose. The
rapid metaboliic action of glucosidases, particularly following the intake of high levels of carbohydrates,
results in a state of alimentary hyperglycemia which, in adipose or diabefic subjects, leads to enhanced
secretion of insulin, increased fat synthesis and a reduction in fat degradation. Foliowing such
hyperglycemias, hypoglycemia frequently occurs, due to the augmented levels of insulin present.
Additionally, it is known chyme remaining in the stomach promotes the production of gastric juice, which
Initiates or favors the development of gastritis or duodenal uicers. Ac;ordingly, glut:OSidése inhibitors are
known to have utlity in accelerating the passage of carbohydrates through the stomach and inhibiting the
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éqg bj?@ a own to one of ordinary skill in theg'r:t%nd examples are
provided below. Preferred glucosidase Inhibitors are those inhibitors that are seiected from the group
consisting of acarbose, adiposine, voglibose, miglitol, emiglitate, camiglibose, tendamistate, trestatin,
pradimicin-Q and salbestatin. The glucosidase inhibitor, acarbose, and the various amino sugar
derivatives related thereto are disciosed in U.S. Patent Nos. 4,062,950 and 4,174,439 respectively. The
glucosidase inhibitor, adiposine, is disciosed in U.S. Patent No. 4,254,256. The glucosidase inhibitor,
vaglibose, 3,4-dideoxy-4-{[2-hydroxy-1 ~(hydroxymethyl)ethyllaminc]-2-C-(hydroxymethyl)-D-epi-inositol,
and the various N-substituted pseudo-aminosugars related thereto, are disclosed in U.S. Patent No.
4,701,559, The glucosidase inhibitar, migfitol, (2R,3R 4R 58)—1 -(2-hydroxyethyl)-2-{(hydroxymethyl)-

3.4, 5—p|pend:netno! and the various 3,4,5-trihydroxypiperidines related thereto, are disclosed in U.S.
Patent No. 4,639,436, The glucosidase inhibitor, emigiitate, ethyl p2-[(2R,3R,4R,55)- 3,4,5—tnhydroxy—2-
(hydroxymethyl)piperidinolethoxy]-benzoate, the various derivatives related thereto and pharmaceutically
acceptable acid addition salts thereof, are disclesed in U.S. Patent No. 5,192,772, The glucosidase
inhibitor, MDL-25637, 2,6-dideoxy-7-0-B-D-glucopyrano-syl-2,6-imino-D-glycero-L-gluce-heptitol, the
various homodisaccharides related thereto and the pharmaceutically acceptable acid addition salts
thereof, are disclosed in $.5. Patent No. 4,634,765, The glucosidase inhibitor, camiglibose, methyl 6-
deoxy-6-{(2R,3R,4R,55)-3,4, 5-trihydroxy-2-(hydroxymethy))piperidino}-a-D-glucopyrancside
sesquihydrate, the deoxy-nojirimycin derivatives related thereto, the various pharmaceutically acceptable
salts thereof and synthefic methods for the preparation thereof, are disclosed in U.S. Patent Nos.
5,157,116 and 5,504,073. The glycosidase inhibitor, salbostatin and the various pseudosaccharides
related thereto, are disclosed in U.S. Patent No. 5,091,524,

A variety of amylase inhibitors are known to one of ordinary skill in the art. The amylase inhibitor,
tendamistat and the various cydlic peptides related thereto, are disclosed in U.S. Patent No. 4,451,455,
The amylase inhibitor Al-3688 and the various cyclic polypeptides related thersto are disclosad in U.S.
Patent No. 4,623,714, The amylase inhibitor, trestatin, consisting of 2 mixture of frestatin A, frestatin B
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The compounds of the present invention can be used in combination with anti-obesity agents.
Any anti-obesity agent can be used as the second agent in such combinations and examples are
provided herein. Such anfi-obesity activity is readily determined by those skilled in the art according 1o
standard assays known in the art.

Suitable anti-obesity agents include phenylpropanolamine, ephedrine, pseudoephedrine, .
phentermine, B; adrenergic receptor agonists, apolipoprotein-B secretion/microsomal triglyceride transfer
protein (apo-B/MTP) inhibitors, MCR-4 agonists, cholecystokinin-A {CCK-A) agonists, monoamine
reuptake inhibitors (e.g., sibutramine), sympathomimetic agents, serotoninergic agents, cannab‘inoid
receptor {CB-1) antagonists (e.g., imonabant described in U.S. Pat. No. 5,624,941 (SR-141,716A),
purine compounds, such as those described In US Patent Publication No. 2004/0092520; pyrazolo[1,5-
al[1,3,5]triazine compounds, such as those described in US Non-Provisional Patent Application
No.10/763105 filed on January 21, 2004; and bicycfic pyrazolyl and imidazolyl compounds, such as those
deseribed in U.S. Provisional Application No. 60/518280 filed on November 7, 2003), dopamine agonists
{e.g., bromacriptine), melanocyte-stimulating hormone receptor analogs, SHT2c agonists, melanin
concentrating hormone antagonists, lepfin (the OB protein), leptin analogs, leptin receptor agonists,
galanin antagonists, lipase inhibitors {g.g., tetrahydrolipstatin, i.e. orlistat), bombesin agonists, anorectic
agents (e.g., a bombesin agonist), Neuropeptide-Y antagonists, thyroxine, thyromimetic agents,
dehydroepiandrosterones or analogs thereof, glucocorticoid recaptor agonists or antagonists, orexin
receptor antagonists, urocortin binding protein antagonists, glucagon-like peptide-1 receptor agonists,
ciliary neurotrophic factors (e.g., Axokine™), human agouti-related proteins {AGRP), ghrelin receptor
antagonists, histamine 3 receptor antagonists or inverse agonists, neuromedin U receptor agonists, and
the like.

Rimonabant (SR141716A also known under the tradename Accomplia™available from Sanofi-
Synthelabo) can be prepared as described in U.S. Patent No. 5,624,941, Other suitable CB-1
antagonists include those described in U.S. Patent Nos. 5,747,524, 6,432,984 and 6,518,264; U.S. Patent
Publication Nos. US2004/0092520, US2004/0157839, US2004/0214855, and US2004/0214838: U.S.
Patent Application Serial No. 10/971599 filed on October 22, 2004: and PCT Patent Publication Nos. WO
02/076949, WO 03/075660, WO04/048317, WO04/013120, and WO 04/012671. '
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The Mtﬂ;pounds of the present invention can also be used in combination with other
antihyperiensive agents. Any ant-hypertensive agent can be used as the second agent in such
combinations and examples are provided herein. Such antihypertensive activity is readily determined by
those skilled in the art according to standard assays {e.g., blood pressure measuraments).

Examples of presently marketed products containing antihypertensive agenis include calcium
cchannel blockers, such as Cardizem®, Adalat®, Catan®, Cardene®, Covera®, Dilacor®, DynaCirc®
Procardia XL®, Sular®, Tiazac®, Vascor®, Verelan®, Isoptin®, Nimotop® Norvasc®, and Plendil®:
angiotensin converting enzyme (ACE) inhibitors, such as Accupril®, Altace®, Captopril®, Lotensin®,
Mavik®, Monopril®, Prinivii®, Univasc®, Vasotec® and Zestril®.

Amlodipine and related dihydropyridine compounds are disclosed in U.S. Patent No. 4,572,909,
which Is incorporated herein by reference, as potent anti-ischemic and anthypertensive agents. U.S.
Patent No.4,879,303, which is incorporated herein by reference, discloses amlodipine benzenesulfonate
salt (also termed amlodipine besylate). Aﬁlodipine and amiodipine besylate are potent and long lasting
calcium channel blogkers. As such, amiadipine, amlodipine besylate, amiodipine maleate and other
pharmaceutically acceptable acld addition salts of am ledipine have ulility as antihypertensive agents and
as antiischemic agents. Amlodipine besylate is currently sold as Norvase®. Amlodipine has the'formula
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fo: bepridil, vﬂ: ﬂgme@ Qprgzéléd% |5§égd lr?’u Q %at nt No. 3,062, 238 or U.S. Reissue Na.
30,577; clen%zliegn ‘M§°h {néysbg—’freparelé ta?]é) ﬁ:;lmg%% 5. Patent No. 4,567,175, dilttazem, which

may be prepFFBdr ﬂaqloFeﬁ in %7 at@t I]I?y? ﬁ fegﬂl'nﬁ (\&Txchsnay be prepared as disclosed in
U.S. Patent lth‘ § 6[2 a@rg@wwhlcwf?prspare%s disclosed in U.S. Patent No. 3,261,859;
mibefradil, whightriqy B pRpbredest distipesk inBL3/ Ratent Nprd, 80&605; Ge@talN@Nwhich may be
prepared as GGlfse ih UBHBteBt No. FABLI78,GEribtiadit, whitd nay be-preparedid didtiosed in
U.S. Patent No. 4,786,635; terodiline, which may be prepared as disclosed in U.S. Patent No. 3,371.014;
verapamil, which may be prepared as disclosed in LS. Patent No. 3,261,859; aranipine, which may be
prepared as disclosed in U.S. Patent No. 4,572,909; bamidipine, which may be prepared as disclosedin
U.S. Patent No. 4,220,849; benidipine, which may be prepared as disciesed in European Patent
Application Publication No. 106,275; cilnidipine, which may be prepared as disclosed in U.S. Pateni No.
4,672,068; efonidipine, which may be prepared as disclosed in U.S. Patent No.4,885,284; elgodipine,
which may be prepared as disciosed in U.S. Patent No. 4,952,582; felodipine, which may be prepared as
disclosed in U.S. Patent No. 4,264,611; isradipine, which may be prepared as disciosed in U.S. Patent
No. 4,468,972; lacidipine, which may be prepared as disclosed in U.S. Patent No. 4,801,599;
lercanidipine, which may be prepared as disclosed in U.S. Patent Na. 4,705,797; manidipine, which may
be prepared as disclosed in U.S, Patent No. 4,892,875; nicardipine, which may be prepared as disclosed
in U.S. Patent No. 3,985,758 nifedipine, which may be prepared as disclosed in U.S. Patent No.
3,485,847, nilvadipine, which may be prepared as disclosed in U.5. Patent No. 4,338,322; nimodipine,
which may be prepared as disclosed in U.S. Patent No. 3,799,934; nisoldipine, which may be prepared as
disclosed in U.S. Patent No. 4,154,839, nifrendipine, which may be prepared as disclosed in U.S. Patent
No. 3,798,934; cinnarizine, which may be prepared as disciosed in U.S. Patent No. 2,882,271; flunarizine,
which may be prepared as disclosed in U.S. Patent No. 3,773,939; lidoflazine, which may be prepared as
disclosed in U.S. Patent No. 3,267, 104; lomerizine, which may be prepared as disciosed in U.S. Patent
No. 4,663,325; bencyc;'!ane, which may be prepared as disclosed in Hungarfan Patent No. 151,865;
etafenone, which may be prepared as disciosed in German Patent No. 1,265,758: and perhexiline, which
may be prepared as disclosed in British Patent No. 1,025,578. The disclosures of all such U.S. Patents

are incorporated herein by reference.
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AngﬁhL.rF H‘! % Q)r z%nlﬁ olmlt%@\-ll al?t% ls((sgwhlch are within the scope of this invention
include, but are o hm?e mgirlch gaw repa&ﬁﬁﬁ%sclosed in U.8, Patent No,

5,196,444; eprosartan whlc:h may be prepared as dlsclosed in U.5. Patent No. 5,185,351; irbesartan,
which may be prepared as disclosed in U.S. Patent No. 5,270,317; losartan, which may be prepared as
disclosed in U.S. Patent No. 5,138,069; and valsartan, which may be prepared as disclosed in U.S.
Patent No. 5,398,578. The disclosures of all such U.S. patents are incorporated herein by reference.
Beta-adrenergic receptor blockers (beta- or f-blockers) which are within the scope of this
inventian include, but are not limited to: acebutolol, which may be prepared as disclosed in U.S. Patent
No. 3,857,952; alprenolol, which may be prepared as disclosed in Netherands Patent Application No.
6,605,892; amosutalol, which may be preparaed as disclosed in U.S. Patent No. 4,217,305; aratinoloi,
which may be prepared as disclosed in U.S. Patent Ne. 3,932,400; atenolol, which may be prepared as
disclosed in U.S. Patert No. 3,663,607 or 3,836,671; bafunolol, which may be prepared as disclosed in
U.S. Patent No. 3,853,923; betaxolol, which may be prepared as disclosed in U.S. Patent No. 4,252,984;
bevantolol, which may be prepared as disclosed in U.S. Patent No. 3,857,981; bisoprolol, which may be
prepared as disclosed in U.S. Patent No. 4,171,370; bopindaiol, which may be prepared as disclosed in
U.S, Patent No. 4,340,541; bucumoiol, which may be prepared as disclosed in U.S. Patent No.
3,663,5'70; bufetolol, which may be prepared as disciosed in U.S. Patent No. 3,723,476; bufuralol, which
may be prepared as disclosed in U.S. Patent No. 3,929,836; bunitrolol, which may be prepared as
disclosed in U.8. Patent Nos, 3,940,489 and 3,961,071; buprandolol, which may be prepared as
disclosed in U.S, Patent Na. 3,309,408; butiridine hydrochloride, which may be prepared as disclosed in _
French Patent No. 1,390,056; butofilolol, which may be prepared as disclosed in U.S. Patent No.
4,252,825; carazolol, which may be prepared as disclosed in German Patent No. 2,240,599; carteoiol,
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Ml 68 N-(3,5-Bis-trilluoronethyl-
benzyl) 42- (1- di net hyl am no- propyl)-5-
trifluoromethyl-benzyl]-(2-

which may Bﬁ)trela%lzd' agEkcﬁ)geh I’nWLa—teﬁf I\M.]‘S)Q?O ﬁg&%&%@ which rNay’}lnle prepared as

disclosed indJ) gat | I 4?,'50 ; 6% : Ce:l!;:)r%blsvg‘n%ﬁ %a %6%:"%0%9 5 di %osidin .."ﬁ,]Patent No.
4,034,009; c':\el-%a&uol | Whi I rr“? e ﬁ rlél 'Y rsbim:)t Yll B Paztc%t 20? A!sosé 622-:Iorano!ol

/024,009 SEROI wpgh. ?%W-_?ﬁﬁé‘?"ﬁﬁl”ﬁ’-%- 1 o 4,099,022 :
which may ?ﬂ pﬁ?éirﬁ)?f jls;_cla?ﬁj ﬂaer_mﬁrr @Wf}).z,m 3,044, dilevalol, which may be prepared
as disclosed5jn fliftpriet gl oleyypabaf Mgdicing) Erpmisth) 1982, 25, 670; epanolol, which may be
prepared as(dclpved inGurop@hiPatat Pulicaibr Applicafibn) Noad TiaguEindeeioB wilh may be
prepared astdiscl@ed in 08 Pat2DnE 6,645382; Iaﬂ&alb‘, whicﬁgé; be]- &Qﬁ%@ aSN[&:Iosed n
U.8. Patent No.%;012;444; levobunoclol, which may be prepared as disclosed in U.S. Patent No.
4,463,178; mepindolal, which may be prepared as disclosed in Seeman et al., Helv. Chim. Acta, 1971,
B4, 241; metipranolol, which may be prepared as disclosed in Czechoslovakian Patent Application No.
128,471; metopralol, which may be prepared as disclosed in U.S. Patent No. 3,873,600; moprolol, which
may be prepared as disclosed in U.S. Patent No, 3,501,7691; nadolol, which may be prepared as
disciosed in U.S. Patent No, 3,935, 267; nadoxolol, which may be prepared as disclosed in U.S. Patent
No. 3,818,702; nebivalol, which may be prepared as disclosed in U.S. Patent No. 4,654,362; nipradilol,
which may be prepared as disclosed in U.5. Patent No. 4,394,382; oxprenclol, which may be prepared as
disclosed in British Patent No. 1,077,603; perbutolol, which may be prepared as disclosed in U.S. Patent
No. 3,551,493; pindolol, which may be prepared as disclosed in Swiss Patent Nos. 469,002 and 472,404;
practolol, which may be preparéd as disclosed in U.S. Patent No. 3,408,387; pronethalol, which may be
prepared as disclosed in British Patent No. 909,357, propranclol, which may be prepared as disclosed in
U.5. Patent Nos. 3,337,628 and 3,520,919; sotalol, which may be prepared as disclosed in Uloth et al.,

Joumal of Medicinat Chemistry, 1968, 9, 88; sufinalol, which may be prepared as disclosed in German

Patent No. 2,728,641; talindol, which may be prepared as disclosed in U.S. Patent Nos, 3,935,259 and
4,038,313; tertatolol, which may be preparad as disclosed in U.S. Patent No. 3,960,891; tilisolol, which
may be prepared as disclosed in U.S. Patent No. 4.12,9156'5; timolol, which may be preparsd as disclosed
in U.S. Patent No. 3,655,663; toliprolol, which may be prepared as disclosed in U.S. Patent No.
3,432,545; and xibenolol, which may be prepared as disclosed in U.S. Patent No. 4,018,824, The
disclosures of all such U.S. patents are incorporated herein by reference.

Alpha-adrenergic receptor bicckers {alpha- or a-blockers) whié:h are within the scope of this
invention include, but are not limited to; amosulalal, which may be prepared as disclosed rin U.S. Patent
No. 4,217,307; arotinolol, which may be preparéd as disclosed in U.S. Patent No. 3,932,400; dapiprazole,
which may be prepared as disclosed in L).S. Patent No. 4,252,721; doxazosin, which may be prepared as
disclosed in U.S. Patent No. 4,188,390; fenspiride, which may be prepared as disclosed in U.S. Patent
No. 3,398,192; indoramin, which may be prepared as disclosed in U.S. Patent Na. 3,527,761; labaetolol;
naftopidil, which may be prepared as disclosed in U.S. Patent No. 3,907,666: nicergoline, which may be
prepared as disclosed in U.S. Patent No. 3,228,943; prazosin, which may be prepared as disclosed In
U.S. Patent No. 3,511,836; tamsulosin, which may be prepared as disclosed in U.S. Patent No.
4,703,083; tolazoline, which may be prepared as disclosed in U.S. Patent No. 2,161,938; trimazosin,
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which may be | pre% d as dts'cibs'ea m |§' Patent NZ ]3 669,968; and yohimbine, which may be isolated

och ng to u%] knom-n Wé]%émsﬁlieilpﬁhﬁw g? afcloaures of all
such U.S. p ?n i ﬁ&ﬁ rain bafﬂ‘eﬁa

The 1o | ﬂeﬂrf u*fereamd biet HVP%@P\ ipgfuty cefepralivaspdisdrs, Boronary
vasodilators japd qe@hqrqjlzagqndda{ptsy Cirebganvasrgilato@vdhinthe, scdpé of fhis invention include,
but are not liG8A 12 benGyBadie; innarizing; hikolink IvhkBhdbSisdN teblfrom nad¥& sources as
disclosed in 2@19%{( atQE) 04SR QEI‘@]A@%Q%%%%&&% - _&HH_’[ Qsoiof synthesized as
disclosed in mﬁéﬂ( Q@Elnal%ﬁ’ogr% éﬂéﬁtstHrr ’%5&@2 ﬁl %@elét:eo\w’]cq may be
prepared as h{g—c:l‘osed Bé %3 EJ? cn]:ca{e wrg%h m% be prepared as disclosed in

German Paten?l@o %’ﬂ ri&cl h%?o I d&ﬂl’r‘l he dthls)?e)cetate which may be prepared as disclosed in

British Patenbl}]o ,i 8; %urﬁ%o?llreu\ﬂ?cbwbﬁ yqepared as disclosed in Mermann et al.,
Journal of fhb@pﬁlgﬁl fbwalﬁgeﬁy]_m_‘[g.l 1548t fp%@oﬁhm@meyf@ pPrepRed e disclosed
in U.3, Paterit N\ 878, 7piMe@x<@fF Bhich may be prepared as disclosed in U.S. Patent No.
3,818,021; flunarizine, which may be prepared as disciosed in U.S. Patent No. 3,773,939; ibudilast, which
may be prepared as disclosed in U.S. Patent No. 3,850,041; ifenprodil, which may be prepared as
disclosed in U.S. Patent No. 3,509,164; lomerizine, which may be prepared as disclosed in U.S. Patent
No. 4,683,325; nafronyl, which may be prepared as disclosed in U.S. Patent No. 3,334,008; nicametate,
which may be prepared as disclosed in Blicke et al., Journal of the American Chemical Socisty, 1942, 64,
1722; riicergoiihe, which may be prepared as disclosed above; nimodipine, which may be prepared as
disclosed in U.S. Patent No. 3,799,934 papaverine, which rhay be prepared as reviewed in Goldberg,
Chem. Prod. Chem. News, 1954, 17, 371; pentifylline, which may be prepared as disclosed in German
Patent No. 860,217 tinofedrine, which may be prepared as disclosed in U.S. Patent No. 3,563,997;
vincamine, which may be prepared as disclesed in U.S. Patent No. 3,770,724; vinpocetine, which may be
prepared as disclosed in U.S. Patent No. 4,035,750; gnd viquidil, which may be prepared as disclosed in
U.S. Patent No. 2,500,444. The disclosures of all such U.S. patents are incorporated herein by reference.
Cort;mary vasodilators within the scope of this inventibn include, but are not limited to:
amotriphene, which may be prepared as disclosed in U.S, Patent No. 3,010,965: bendazol, which may be
prepared as disclosed in J. Chem. Soc. 1958, 2426: benfuradil hemisuccinate, which may be prepared as
disclosed in U.S. Patent No. 3,355,463; benziodarone, which may be prepared as disclosed in U.S.
Patent No. 3,012,042; chloracizine, which may be prepared as disclosed in British Patert No. 740,932;
chromenar, which may be prepared as disclosed in LS. Patent No. 3,282,938; clobenfural, which may be
prepared as disclosed in British Patent No. 1,160,925; clonitrate, which may be prepared from
propanediol according to methods well known to those skilled in the art, e.g., see Annalen, 1870, 155,
165; cloricromen, which may be prepared as disclosed in U.S, Patent No. 4,452,811; dilazep, which may
be prepared as disclosed in U.S. Patent No. 3,532,685; dip;(ridamole, which may be prepared as
disclosed In British Patent No. 807,826; droprenilamine, which may be prepared as disclosed in German
Patent No. 2,521,113; eﬂoxafe, which may be prepared as disclosed i British Patent Nos. 803,372 and

from natural sources
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824,547, erythrr:yi tetranitrate,. which maybe prepared byNirat:on%ﬁ'erythntot according to methods well-
known to th&lé glgﬂed5n tl%' a1°'t Jtzz#ehcfnle Wﬂrg par as disclosed in.G rman Patent No.
1,285,758; an%iﬂF yvx;lﬁ h a b p red art.ec.%lsclosed){n gE‘Xtent lQo Q 562 e} f’gredﬁ which
may be pre;iarex s) d[ﬁ%?%g n Pﬁgﬁl} ?20 et‘? ganglefene, which may be prepared as
disclosed in Hét ﬁ_atezti\lof 1? ,rha@mo \51 09 T7y be BipAarea 29 displpspg in U.S. Patent
No. 2,357,985 hexobeg[lg_ine}\phlch miygtg ipreigfed af<BrseOF-8. Hxteni No.-3,267,103; itramin
tosylate, whigtbRay BGoréd&y S 43 digdpsed in Swedish Patent No. 168,308; khellin, which may be
prepared as MlsdioSsd br BBt ef ol lbukndiF By TRERYAl DO Ydad, 562 tidodamibdwhich may
be prepared%§ &E&flbs‘e& iRU. Sﬁf‘ateh(ﬁk '31:297l 8L QllannIQOT hexanitrate, which may be prepared by
the nitration X\Jnmﬁfhyclco}dir@% &%Lis%l%édn those skilled in the art; medibazine, which

may be prepan :} as d| oae No :? n[tri cherln pentae‘y%tetramtrate
which may b %_e;ﬁew h%e fﬁéﬂfin@%ﬂ?ﬁmoﬁé fo Nitmyds Yg%ﬂémto those

skilled in thelapsenm rtro] é(sllch may be prerpred as disciosed in German Patent No, 638,422-3;
perhexilline, which may be prepared as disclosed above; pimefylline, which may be prepared as
disclosed in U.S. Patent No. 3,350,400; prenylamine, which may be prepared as disclosed in U.S. Patent

- No, 3,152,173; propatyl nitrate, which may be prepared as disclosed in French Patent No. 1,103,113;
trapidil; which may be prepared as disclosed in East German Patent No. 55,955; fricromyl, which may be
prepared as disciosed in U.S. Patent No, 2,769,015; timetazidine, which may be prepared as disclosed
in U.S. Patent No. 3,282,852; trolnitrate phosphate, which may be prepared by nitration of triethanclamine
followed by precipitation with phosphoric acid according to methods well-known to those skifled in the art:
visnadine, which may be prepared as disclosed in U.S. Patent Nos. 2,818,118 and 2,980,609, The
disclosures of all such U.S. patents are incorporated herein by reference.

Peripheral vasoditators within the scope of this invention include, but are not [imited to: aluminum
nicotinate, which may be prepared as disclosed in U.S. Patent No. 2,970,082; bamethan, which may be
prepared as disclosed in Comigan et al., Jounal of the American Chemical Society, 1945, 67, 1894
bencyclane, which may be prepared as disclosed above; betahistine, which may be prepared as
disclosed in Walter et af.; Journal of the American Chemical Soclety, 1941, 63, 2771; bradykinin, which
may be prepared as disclosed in Hamburg et al., Arch. Biochem. Biophys., 1958, 76, 252; brovincamine,
which may be prepared as disclosed in U.S. Patent No. 4,146,643; bufeniode, which may be prepared as
disclosed in U.S. Patent No. 3,542,870; buflomedil, which may be prepared as disclosed in U.S. Patent
No. 3,895,030; butalamine, which may be prepared as disclosed in U.S. Patent No. 3,338,899; cetiedil,
which may be prepared as disclosed in French Patent Nos. 1,460,571; ciclonicate, which may be
prepared as disclosed in German Patent No. 1,910,48%; cinepazide, which may be prepared as disclosed
in Belgian Patent No. 730,345; cinnarizine, which may be prepared as disclosed above; cyclandelate,
which may be prepared as disclosed above; diisopropylamine dichloroacetate, which may be prepared as
disclosed above; eledoisin, which may be prepared as disclosed in British Patent No, 984,810; fenoxedil,
which may be prepared as disclosed above; flunarizine, which may be prepared as disclosed above;
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benzyl)-(2-(21-[ met hyl - (1-
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propyl)-5-trifluoronethyl -

hepronlcatehﬂﬂ:z Mg-y)bé (;r@;;aFEEEJIBéJIosZJ‘h ub &Ia{etﬂﬁg) |3 3&@2’ " rJ&f? which may be

- prepared as\dgfo?!;e&\!lbo\f@;@n%% ik 88%e r ae:g dls §§ Jang GER No. 4,692,464,

it &

inositol macmaté %erch ma&%é)reﬁajf?d(aﬁd: ose n B Joumai of the American

Chemical S?ﬂﬂy*% %'_%9? Fc‘xaxgraf wguc be prepared as disclosed in U.S. Patent No.
3,056,836; kqfiim b st 19 pregareg as das&ﬁﬁe@o Piesiet. Rignhvspfre Bpipiyun., 1961, 6,
210; kalhkremrv@-u’glyaay@p peraad isnlisdosgdli Gerreen Raienoiie 1. 102, 310nd@kyte, which
may be prefa@Casl dislis& 6Geman £at6ibla. 805,788; nafronyl, which may be prepared as
disclosed athbve{ Bcaetdtd, Shidhliriaf BelpREMAIRE Mdtlosed above; nicergoline, which may be
prepared asQﬁJb%é/dlaLové glcc{fulanl;sg lvh’&h r{’lmg%%g dlycjo%t}n%sg Patent No.
366,523; nylit SR¥ch m@ﬂle'ﬁ% U.5, Patent Nos. 2,661,372 and 2,661,373
pentifyliine, \thr:c%u fH_|| %rﬁ%fa{ed Fy tsclosleé] %JX tl_p)egs toX gllme \%h:o{'o Eﬁ@e prﬁﬁafﬁd as
disclosed in NIS F’fﬂat N83°»41222127 Blgtgdngwhl may be prepared as disclosed in U.S. Patent MNo.
3,299,067; prostaglandin E, which may be prepared by any of the methods referenced in the Merck
Index, Twelfth Edition, Budaveri, Ed., New Jersay, 1996, p. 1353; suloctidil, which may be prepared as
disclosed in German Patent No. 2,334,404; tolazoline, which may be prepared as disclosed in U.S.
Patent No. 2,161,938; and xanthinal nlacinate, which may be prepared as disclosed in German Patent
No. 1,102,750 or Karbonits et al., Acta. Pharm. Hung., 1968, 38, 98. The disclosures of all such U.S.
patents are incorporated herein by reference.

The term “diuretic,” within the scope of this invention, is meant to include diuretic
benzothiadiazine derivatives, diuretic organomercurials, diuretic purines, diuretic steroids, diuretic
sulfonamide derivaiives, diuretic uracils and.ether diuretics such as amanozine, which may be prepared
as disclosed in Austrian Patent No. 168,063; amiloride, which may be prepared as disclosed in Beigian
Fatent No. 639,386; arbutin, which may be prepared as disclosed in Tschitschibabin, Annalen, 1930, 479,
303; chlorazanil, which may be prepared as disclosed in Austrian Patent No. 168,063; ethacrynic acid,
which may be prepared as disclosed in U.S. Patent No, 3,255,241; etozelin, which may be prepared as
disclosed in U.S. Patent No. 3,072,653; hydracarbazine, which may be prepared as disclosed in British
Patent No. 856,409; isosorbide, which may be prepared as disciosed in U.S. Patent No. 3,160,641;
mannitol; metochalcone, which may be prepared as disclosed in Freudenberg et al., Ber., 1957, 80, 957;
muzalimine, which may be prepared as disclosed in U.S. Patent No. 4,018,890; perhexiline, which may

be prepared as disclosed above; ticrynafen, which may be prepared as disclosed in U.S. Patent No.
3,758,506; triamterene which may be prepared as disclosed in U.S. Patent No. 3,681,230; and urea. The
disclosures of all such U.8. patents are incorporated herein by reference,

Diuretic benzothiadiazine derivatives within the scope of this invention include, but are not fimited
to: althiazide, which may be prepared as disclosed in British Patent No. 902,658; bendroftunethiazide,
which may be prepared as disclosed in U.S. Patent No. 3,265,573; benzihiazide, McManus et al., 136th

-Am. Soc. Meefing (Atlantic City, September 1959), Abstract of papers, pp 13-O:
benzylhydrochlorothiazide, which may be prepared as disclosed in U.S, Patent No. 3,108,087; buthiazide,
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may be prepgar as dﬁcl:? sed | Stﬁnt
o oo s s
disclosed in Belgn Ppigh NarPSE128%: eycigtbiazide wikh @y regtepatkdtapdisclosed in
Whitehead 4t @ydoyrenl o Otyanicctheraisgl 1861626, 12819 eglith@zidsnghich RY@B prepared as
disclosed in UJS. RaRntiNG.|3108000 1; efBiatlic Fhikh meg BOdr@6red 4 diddosadMbritish Patent
No. 861,3676%rddHondRAGHA 85} B Fredrla Qs dlsggse(( Dy Balhina T 8%6&0 indapamide,
afed asQ!fscléed?l% §q=lagr§t N @ 5d5r§1 1e Eybrgc!’hpommde which may be

:::::da Z:%gcg?e‘é |n u. éﬂ Saten?l@o 5 69 Qaév}@fmﬂumeth er wi |%| rrﬁ%be rpreg)ared as

rature

s o B 2Pl e  oes o
ot ., Jourma of fify o] CBRTUFBICTAREONIS00] 232 e, Wi maicbelvgpared as
disclosed in Fyppigh Pafipat Neg- METPP end\ie385.584; ingteiaaehefwhich Byt preparedas disclosed
in U.S. Paterf o. 8,880,511 petafitigdanmssh aaldbe ptedatskd Mda@Ebibstdin Belgian Patent No.

© 620,829; poliGdaiti€ vilich [y 9 prebdled ad BRio@ElH OBUSateh ) & 00dRS, quinethazone,
which may b@ﬂpﬁ@@&s@gcldééd ihu. 8 tPEH N@QQB bé'bele&m&enﬁ'ﬂ;h may be prepared
as disclosed QrCQJMt Q \Joa'){a@ bt th\é@u%engern ICﬁé#n gg\égor 5 S‘Bgd bhml 13

tnchlormethla?d RQ&F%&%& Iprecé%g as %cosefi iR eSttevenget a% E)gar}gnj&ﬁ% 16, 113.

The dlsclosures Tf all sgch SI pa&eﬁlis 8 foaaarlatgdd'ﬁ ln Weffrﬁrge | SCO

Dlur%%nfnr QWV%MPH glﬁ @veptswludg itvi @’ |nq’1 limited to:
acetazoiamlﬂethlcm})e Rigreied 28 dgqﬂc&qﬁ iidf§. Pajént Mo. B9%0.A33 Ak, WhICh may
be prepared perisghised il OE. Fraterdt Naw3.288t328; gebseinide, tvilid miay tiel p@pared as disclosed
in U.S. PatenCnip@ha.net; u@kahidé, wiigh my) 6fraphred o6 JiiscSed linl L) Patent No.
3,634,583; bOt2bdna8 viich mayMSpré;E% asaRbided 1108 Rn 5aterﬁ?&1?d§ 757;
chloramlnoprﬁlgl%rd; w(n M"' d §dlscP Ee@ Q%@Eét&ﬂlo@ 2,809,194, ?]965 ,655
and 2,065,65h cilfg’n %m\? l.vrfi tnfa e%ar;r e Eh Mée)ﬁ m%[i‘ zy! Lc ‘?ravnghnm 1918, 37,

307; clopamlc%e wh{_c ma :[3 ﬁe‘faﬁad Sé(hs% rlf fﬂz ﬁ? Q%‘)I?S%cloéwl He which
may be prepsHNIﬁs dlsclosed in U.8. nté\!oﬁa‘l C'", 4? Plggﬂﬂlqml(%aﬂé)a prefgoy as
disclosed in B5iph CRtpnONoIET.3EF TIPS which gy beforspdresige dlscloyed in British
Patent No. 78ddi fpenide frhidheral bapepardd2@distloged in T, Painio. 3,058,882;
mefrusidé, wiirh B@E1R Srie@ired Whgsciagldlie 0.5aPa8@ INULE3j368592; methazolamide, which may
be prepared daidigciobckiin S P2tk (ATB¥43 ¥4 1) /A0 JniEORY b prerbared as disclosed
in U.S, Paten{Nol 4. d1b 281 QIEHEY val)ic!ﬂ AT 'p:'epafﬂégs d'ésclgledsg L. rs |l ﬂo
4,018,929; tnpgaﬂgg M}ln) pe Jt]eégre asi?c sed |n¥l pan e a%ntrl\}aécﬁ? 05, O?

i 05 p B T U V\ﬁeé“ O TP T s s
U-S. patents 3% /opPBYRH PPBR @Sr%fﬁfF’t%e— 14. 7psi) at room WO
Ostecpyyy J5 £ 5O PEit $i9s32HTCOBOER lew basprpess & dytegioration of
bone tissue, witipgrcoBeduent inageass Thtener regliey tidoHECepibity tIrectvsals the U.S., the
filtered through Cake, washed wth
nmet hanol , concentrated under vacuo to give
279.8 nmg (100% of t4he title compound as
yellow oil. M5 (EC) Calc: 608.5, Found:
609.1 (M+l1l). ONH2 To a solution of
N[ 35- bi s(trifluoronethy)benzyll-2-nethyl-N
--(241- (et hyl - am no) propyl i - 5- |
(trifluoronethypbenzyl)-2Htetrazol -5-amn



\' NNN" .KNNO CF3 I SCF3 ai Nr: 0 710.3
711.4 82 6-{f1-(2-{[(3,5-Bis-
wo 200t/mosd+d uor onet hyl - benzyl) - ( 2- PCT/B2007/000524
nmet hyl - 2H-tetrazol - 5-yl yam noF
met hyl )-4-trifl uoromnet hyl phenyl) - propyl kne
t hyl -am no}- hexanoic acid amde \ NN 14"
condition affectdYNR: tafr 35 nﬁ&%e%ple and causes fMoare than 1. E"mdhonN%Mes each year,

inciuding 506 6{% ﬁne%§00g’h[§§hd §40 (Jt{Ome(t éx%g a%nuély %Ilp%'actures are the most
ufcc)) pOl‘DSIS thh - %Q g\ypa i ﬁ('i thhul-tone year, and over 50% of .’

survivors behﬁf“ﬁ% T“ ?F- tri f I uor onet hyI phenyl ) - propyl i -

The@fdﬂy pre gtme%} risk %@ﬁ?p&ﬁﬁq gnd gae preplen is¢herefpre'predidted to increase
sigrificantly wijdits agiEf the@PIRlafo OVIHdwidE e Mcid@ncd B GreBestied MDncraase three-
fold over the @0 F) &L 4 SRSy h43268101&k Db/ willox asiptie hif fractures
worldwide inGhadm cal Name Structure MS Cale MS Found

Wo%lare%ldgreater risk of osteoporosis than men Women expenence a sharp accefratlon of
bone ioss duzng(tll;e:hve(ygars(ft{lléw?’ng %er%[!)a%ger é)t ar %Qorrsqyﬁncregse th& nsQ lnxud smoking,

aleohol abuse,\a deT ryI l-{eanfl Wcaf"&‘)rﬁ{g henyl yl | -

T““%%SHQ% ndsehgh ’e°°9rl‘f§k5'f‘té‘FfUF5€ efgaﬂ%r %‘fa"t wzge;svna

polyphospit bisphosphonate(s), estrogen agonists/antagonists, estrogen, estrogen/progestin
yiain

combinations, Premarin®, estrone, estriol or 17¢- or 1 7p-ethynyl estradiol) may be used in conjunction

serious congeql.l[e

with the compounds of the present invention.

Exemplary progestins are available from commercial sources and include: algestone acetophenide,
alirenogest, amadinone acetate, anagesione acetate, chlormadinone acetate, cingestol, clogestone acstate,
clomegestone ac;etate, delmadindne acetate, desogestrel, dimethisterone, dydrogesterone, ethynerone,
ethyhodiol diacetate, etonogestrel, flurogestons acetate, gestaclone, gestodene, gestonorone caproate,
gestrinone, haloprogesterone, hydroxypragesterone caproate, levonorgestrel, lynestrenol, medrogestone,
medroxyprogesterone acetate, melengestrol acetate, methynodiol diacetate, 60rethindrone, norsthindrone
acetate, norethynodrel, norgestimate, norgestomet, norgestrel, oxogestons phenpropionats, progesterone,
quingestanol acetate, quingestrone, and tigestol.

Preferred progestins are medroxyprogestrdne, norethindrone and norethynodrél.

Exemplary bone resorption inhibiting polyphosphanates include polyphosphonates of the type
disclased in U.S. Patent 3,683,080, the disclosure of which is incorporated herein by reference. Preferred
polyphosphonates are geminal diphosphonates (also referred to as bis-phosphonates). Tiludronate
disodium s an espedially preferred polyphosphonate. Ihandronic acid is an especially preferred
pdlyphosphonate. Alendronate and resindronate are especially preferred polyphosphanates. Zoledronic acid
is an especially preferred polyphosphonate. Other preferrad polyphosphonates are 6-amino-1-hydroxy-
hexylidene-bisphosphonic acid and 1-hydrexy-3(methylpentylamino)-propylidene-bisphosphonic acid. The
polyphosphonates may be administered in the form of the acid, or of a soluble aliali metal salt or slkaline
earth metal salt. Hydrolyzable esters of the polyphosphonates are likewise included. Specific examples
include ethane-1-hydroxy 1, i-diphosphonic acid, methane diphosphonic acid, pertane-1-hydroxy-1,1-
diphosphenic acid, methane dichloro diphosphonic acid, methane hydroxy diphosphonic acid, ethane-1-
armino-1, 1-diphosphonic acid, ethane-2-amino-1, 1-diphosphonic acid, propane-3-aming-1 -hydroxy-1,1-
diphosphonic acid, propane-N,N-dimethyl-3-amino-1-hydroxy-1,1-diphosphonic acid, propane-3,3-dimethyl-
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, Za (1 u. 682.3 683.3 Exanple 85:
N43, 5-bi s(frifluoronethyl)benzyll-2-nethyl
wo 2007/Ns@2414( pyri di n- 3-yl e PCT/TB2007/000524
hyl | am nol propv13- 5-
(trifluoronethyl)benzyil-2Htetrazol -5-am
ne NH N STEP A: Preparation of
- 3-amino-1 -J'MT‘{X;T {JW&BHORQQBW};W& n{eﬁﬁn'ef:l LM&B&mMﬁ%ﬂylammo

methane dn&nystaﬂomé\bci{i ?N(Z%ymx%glli aHnH S{Eﬂ%HEJipﬂééprﬁﬁzac% %ut;ne-%am ino-1-

hydroxy-1,1:- lgosp%onlc acn en ne%fzamano- -hyg}'oxy-'l ?—daphosphonlc acid, hexane-6-amino-1-

-1, o B PP TR TR R Eept2- o

i PR HAqereRaY Vi B IMsutign ey bt (YBife vith 2 inpraneiian estrogen
agonistiantagqnistf Any estregpretabriskanterist ma b dedin hPsodpiaidtépeof this
invention. ThYern{ &@@erCigmmiyanBgobD Ber¥WRon@BYndd whick tGHd WRIIR estrogen receptor,
inhibit bone (uthovehd)or ev8nt B EI8. iafdtlar, SERGERSInO LD FAH dhfed as
chemical col(ugurésgcaﬁgale of:!amt? r% tmm&rgén Qge pt@r st’t)éMn %1941&&!4“9&&3 Q\d mimicking
_ the aclions cﬁ&bc%ér)m aqg 8‘91% §s§uea§stm881%rgg STELD er al uéegnes‘ ? cig)emlcal

stlrre

compounds L0 :—mln o&ari%ﬁ;ltootﬂe estrolgen receptor srfes € "EHET‘@H’S% a’H&B‘ik'ﬁgg”’e aclions
of estrogen i |ﬁg? ﬁrérﬁrs |hsslc96 Sgt@ aﬁlﬂt)es s raisl tgm Wﬁth@f §k|liqd|mﬁi§ art of
standard assgyg fniydingstpegivatoP@ Hitking eisare fendeubiioes Nisoeahatdricynd
densitometefpefedy, andliykse. 5 efml. Reng Higorgomtiometmy, Rayercrinyel Rawdrerk, 1994,
pages 1-74; GRPS.Betray, Thd)Usb EDuavrBlg S Ray WaSmiRelel® 6 AhiflalHERadiol., 1996,
31(1):50-62; P@HnbrHW a@iFegelmael., 112 @Glubtoof Sgtéoﬁd‘rd:s‘ig Df:épéne%y )5Ra
Absorphomem#ﬁhﬁea! P%actio; Ola@nﬂ gMﬁzQES LJI‘\HBOL rléQQ p%gé 1dzgé) ]A vgrlelmb‘f)these
compounds é@de&me%d }@%ﬁenési& 9 r op Wi se at room

- hA:of‘ue? %Fgfﬁrreéeskflr?ﬁen %gﬁmsﬂanta oms n%%(é-glg PJO ﬁ-{)%’l 6w)ﬂkenyi)-acrylrc
which i §Rplieed i KITGD E43) GBI SO HPyRMtc | ayer
A”°Wé§reﬁirﬂde‘f’d"°é?f‘e?9°’§%ﬂiawgﬂ tamaptifen: (efhpriatiog: 2 1.2-diphenyl-1-
butenylphengpic. e EPReINE 2 t2ddiroxy T 2e-popanelisarprgath(ict)) awbrgated compounds
which are disgiesed if /.9 datens4, 5365 16,dte Kiotivsu@cC @A § @cdrp@Gtedherein by reference,
Anote\&itted Smyoaslis-tiosy thddireR WAEDs disHossth 0.8 Ghtbd® Re23,660, the
disclosure onﬂdhtsrlﬂc&mﬁted M?e'in%p Srerelth | fOrd, MA USA) to

I eqmgéa%gmswn@gomm% %.5 T3
hydroxyphenﬁ)'be%Lo thnease» yé(g -(?p] %emo %ﬁ%’ﬁ%\?’%@ fs 8ﬁciose din

U.S. patent 4 4 8,06 lfil1e disclosure of Wth is incorporated herein by reference.

A"°”r@; Rreferad §51reget 0PRSSy T RS thapane P-4 plloro-1,2-
diphenyl- 1-bqwm{eq_oxg[)-(\lane@ylnczg.z-hydroxy—‘[ 2.3-propanetricarboxylate (1:1) which is
disclosed in WY/$. patdnid/S9@R5 11e| dis iy /4f hid-is(idcbrbdidtdd BEramR tdiydndeb

Anoti@rnzefdryddsirdg@t dyah&ntageniat EcihromiR No-((4-¢-methoxy-2 2 Qimethyr
3-phenyl-chraharSD))phdnOd)- éﬂfyi)—pyrrohdane which is disclesed in U.S. patent 3,822,287, the
disclosure of Moﬂ |anlor;§>FQteG AR rpcgy\e%*eﬁce A&lsro Ipnfe{g; 9 rs?e%g enz

Anoﬂ)é pr few4 ogblalgxgn sjlantac 01118 gldoxﬁene é %5(4-61)/ ~ II h 1}-2-
ﬁg Ok
‘{i\é é

phanyoi 1 itk -“ “§ BRI i e D4S P aEedss. be

disclosure of W*WF.**W&?@E?&P%Mre&@Wde (26.0 ny, 0.122
nmol es) and the reaction m xture was
stirred at roomtenperature for 18 hours.
The reaction m xturé*was cooled to 0C and
sodi um bor ohydride (10.0 ng, 0.133 mol es)
was added in one portion. The reaction
m xture was stirred in ice bath for 2
hours and then at roomtenperature for
overni ght. The reaction m xture was




( NHI 631.54 632.3 Exanple 87:
{141-(24113,5-Bis-trifluoronethyl-benzyl)-

wo 200¢/Bset hy1l- 2Ht et razol - 5- v1) - anmi ndl - metisgdo)/ooes24
-4-
trifi uororrethyl - phenyl I - propyfi-4-fluoro-p
i peridin-4-vll-methanol N' N N F3C CF3 HO

AnoThgr eﬁ‘QJ %be@nq oggt{grta omst is 2-{4-mefho>% ghenv—f 4- (g pendm 1-yl-

ethoxy}-ph {1?] hl herla o(BYvh qg :5);! 5o og?ﬂ i ? H@'tt rpms 58, the disclosure
of which is '?GP ‘fr"l’t?%'f”&ﬁ%’trﬁiﬁ"ceoenzonl trile (Preparation
r p(e@rrcf egtrogeg; aq_onlyﬁqﬁqag})mst B ﬁ(d-thgﬂrq;pempgnqu ge{mgendln—‘i -y
ethoxy}benmﬁgapumb@a -olawt BivVis eibdiveaddral. S. savdhiR 4840795, 0 digdiokyd of which is
_incorporated Y@@ @S efetAcdr om de (4. 13 nL) and the

Anoﬂm@rﬁ:kél’eﬁ'édrégméiaﬁ bdslidtQMaghVdSis Q—Q’ﬁ(ﬁ gg—bicﬁ[oﬁz 1Ihept-2-yh-ethoxy)-
phenyl)-{6- hmr&f QM@V&J pgénylmnﬂﬁﬁ%grﬁﬁs— i= me@ngnct;he vﬁ& ﬁsc‘_ﬁej‘i along
with method§ 8’ :‘é!ia Qon nr\ﬁﬁaré&)lllca h n% { é) 5/% 5 4730 eg?%doto izer inc.

o0 ) S, BT PN RSP dFE R o
Leboratories) gl JP=oe®t at e and the extract was dried.

Other\peg{5ERd atsiragsy Whnist'dntagogigh relvde cammdunds as described i commonly
assigned U.§petert b.652#120the disviosiel of faich graihcorpér@ddherein tih@ference. Especially
preferred corgifolingd dekcati=Om@ein M5 (ES) Cal e: 539. 4, Found:

cis-6 4l phdMh b ) 4-(2-piperidin-1 -yixﬁoxﬂ—p%gzld)l-btsl 7@RetrRHyard- naghthalenea ol;

2 e alene-2-ol (also
known a(s)l-a bﬁéh%@k NEOH&I(?”QW%)-%%S(% ed hgdéd‘ ph:t?h! 2-ol (al

cis-| 6— eng géid T)girri) HJ -1 ﬁ]eg?f)a)fpge%%ﬁ Yﬁt?tP%yg'gtnaphothCale%er]g—o!;
16?/ By Tmmﬁéa"%? APV édfrtioatpaipiene:
HegpaidetPrbend- A fadrdohed)-Sderront- b2 atft ey efoi@auboline;
cfsﬁgﬂam«ymknyb-ﬁ@mm'ridfrelsﬂ—aﬂommmyn-s,wBs-(eEa@dro-naphthalene-z
oband  Calc: 541.4, Found: 542.5 (Ml).
1+ (4-I@o!&nm)b}&hb@lﬂ}&fenytmm@@oy @4—1&1‘3938:@ ggqusr(ol%e 79,
Ome5es‘m§9|| a};on‘s&bnm @Qde@nged W ;%@qq 33, 81L the disclosure of

which is [nco Erétmggé LﬁQ‘ IJES aQeﬁf 42|3(9814 :sa;iosef %TJD es of 2-phenyl-3-

aroy!—benzothioghege ey\g P e%l arﬁ%enéoﬁ i pfeeﬁ ?xgg ultin g m Xt ur e
 Othogpgth °W§‘°?Eﬁ)a??%‘5‘cfﬂ FPETISIN I OPPY TS Evporipigtion with a
compound of dhe preyepldnvesiiaBy ifrlugphior xaplediesreleveina] remthadid Hotmene (PTH) (a
bone anabolie eyt atsthyreid hetmered PR skopiagopdes Geet ¢.00 1. SORaEERE No. 6,132,774),
particularly caiumir@eptq@tagypise] cal@tehirt dva vitl@s D maitdhin thakes.
Any s@@cﬁ%n@ogerﬂ&%ter m%la&;ﬁgﬂtﬁM) %L@us&oﬁp&mﬁ%ﬂm with a compound
of the presenF lQllsHﬂgt A @Qéwélan&rwgg-gece tIrQno@ula%pJSH&!\h)%% c&t po&nlt? lh% possesses

androgenic a&l};Q Eﬂd Qﬁmh(egﬁrtg'és L%—,S?]L%jwe effem(ﬁ%m Iaonmpounds can function as

androgen reca:?nrafomst partl?f a? ISt‘f pa r;ﬁl aﬁ\ cats ?[é"t??E“‘StSoE*?‘Qtp'es of suitable
SARMs includgGegep "dspsa AESPHIFPIeGfoite” ryadigme. fytemige, byppxyfutamide,
bicalutamide, ﬁlhlﬁ{nyle ERPPlaRkag 4-§9ﬂuqonfephufb3(‘t§{) gyrrolidinol3,2-g] quincline derivatives,
1,2-dihydropytirjind F5eajarinpirte igrivatipes peimipetiding3, L dqub@bonggerBeive2
mol ). The resulting solution was stirred
at 80C for 12 hours. The solution was
cooled to roomtenpdpature and was
concentrated. Purification of the crude
product afforded the target conpound
(0.123 g, 75% . Ms (ES+) Cala 656.57,
Found: 657.7 (Mtl). According to the
procedure described in Exanple 87 and




u_*c.) z\nSO 13- rr 727.27 728.7 WO

2007/ 105049PCT/ 1B2007/ 000524 Exanpl e #
wo200Cemd cal Nane Structure NMS Cal e NVSPEUIBME7/000524

M1 90 (3,5-Bis-trifluoronethyl-benzyl)-
(2-met hyl -2Htetrazol -5-y1)-{2-
[1-(4-pyridin-2-yl-piperazin-1-yl)-
Cyrpong) Yidd kndm b (1if JopomeRR2h)dRe ﬁK;MJo}raﬁmbi‘sméan 2lpregna-
1,4, G-trleneJNQ(Qd olaclns drscTosed ins L,\é Ez??&t 391311 OQBI (Sl;io)mamnom. §[go known as 17-
(acetyloxy)-a< h%ro -§ Q@B%é—dlc@@ ?m c%t%te form, a aF an ant:—androgen and is
disclosed |n:['J% Eﬁ g xlﬁanindezzﬁp n@vr}ajggﬁm th!-S—[ﬁl—mto—S—

P
(tnﬂuorome?)ll) g Hﬁ%}]e ﬂnd by the trade name Nilandron® is disclosed in U.S.
Patent 4,09 fﬁll{t_f@fdeﬁﬁ‘f Iﬁwn_ap FT@ﬁ?y&!’-{_tl—mtr@b@ﬂﬂtpo:omeﬁyl)phenyl] propanamide
and the tradp) pgme Eilgkin® isflisdpsed\in UR. Patgrt 3,84KD§8 FRIGUGBINds olsoBR@Bm as 4-
cyano-a’, @, dCiRBI00-34U-Fd Jopbahfisulfonyly-2-hydroxy-2-methyipropicno-m-toluidide and the trade
name Casodex® is disclosed in EP-100172. The enantiomers of biclutamide are discussed by Tucker
and Chesterton, JJ. Med. Chem. 1988, 31, 885-887. Hydroxyflutamide, a known androgen receptor
antagonist in most tissues, has been suggested to function as a SARM for efiects on IL-6 production by
osleoblasts as disclosed in Hofbauer et al. J. Bone Miner. Res. 1099, 14, 1330-1337. _Additional SARMs
have been disclosed in U.S. Patent 6,017,924; WO 01/168108, WO 01/16133, WO 01/16139, WO
02/00817, WO 02/16310, U.S. Patent Application Publication No. US 2002/0099096, L.S. Patent
Application Publication No. US 2003/0022868, WO 03/011302 and WO.03/011824. Al of the above
refences are hereby incorporated by reference herein.

The starting materials and reagents for the above described compounds, are also readily
available or can be easily synthesized by those skilled in the art using conventional methods of organic
synthesis, For example, many of the compounds used herein, are related to, or are derived from
compounds in which there is a large scientific interest and commercial need, and accordingly many such
compounds are commercially available or are reported in the literature or are easily prepared from other
commonty z;vailéble substances by methods which are reported in the literature.

Some of the compounds of this invention or intermediates in their synthesis have asymmaetric
carbon atoms and therefore are enantiomers or diastereomers. Diasteromeric mixtures can be separated
into their individual diastereomers on the basis of their physical chemical differences hy methods known
per sg, for example, by chromatography andfor fractional crystallization. Enantiomers can be saparated
by, for example, chiral HPLC methods or converting the enantiomeric mixture into a diastereomeric
mixiure by reaction with an appropriate optically active compound {e.g., alcohol), separating the
diastereomers and converting (e.g., hydrolyzing) the individual diastereomers io the coresponding pure
enantiomers. Also, an enantfomeric mixiure of the compounds or an intermediate in their synthesis
which contain an acidic or basic moiety may be separated into their corresponding pure enantiomers by
forming a diastereomic salt with an optically pure chiral base or acid (a.g., 1-phenyl-ethyl amine, dibenzyl
tartrate or tartaric acid) and separating the diasteromers by fractional crystallization foliowed by
neutralization fo break the salt, thus providing the corresponding pure enantiomers. All such isomers,
including diastereomers, enanfiomers and mixtures ihereof are considered as part of this invention for all
of the compounds of the present invention, including the compounds of the present invention. Also,



92 (141-(2-{[(3,5-Bis-
trifluoronethyl-benzyl)-(2.

wo 20omsbday 1- 2H-t et r azol - 5-y1) - am noF PCT/AB2007/000524
met hyl ). -4-trifl uoronethyl phenyl)-propyll -
pi peridin-3-yl)- nmethanol \ /NN N .."
NN F3C so so CF3 OH CF3 638.24 639.7 WO

some of the?c%rgpzéngﬂ%g fgé %I\nge%é %{1‘ %%99)%1{%9 g%g%é%tgt)é?tﬁ%llsgagh %ra considered

as part of this ¥ een% ruct u-re .
e 141- ( 2- [‘3_, 5-Bis-trifluoromethyl - _

Mch é’ﬁ?g?ﬂ_”}".ﬂ(ef‘-’rﬁ’ﬁttnl{iﬁﬂ @lzwefntgf rIn%'fE)Pb_tas@d in enantiomerically enriched
form by resnginj; 1ha f"I'FEW'@Se -oi’f@tﬁf'?y‘??"p%nd or an intermediate in its synthesis, employing
chromategraphy (Preferahfydisis brsgire ljgtieenphitogmployiyFALED on an asymmetric resin
{preferably hirpettAine od {btaitida @y tHirdl T@brodgicad Hxd€ PanndyMmih) with a
mobile phach&:gistihd of 4 hydmcammprgfg'&lylﬁaﬁné]@ g):(a%eﬁgrh@ing 54\1\193:40 and 50%
isopropanal le Qe%rvegrlf]'z;l'ua igﬂz%)éll;d(bgtwésh @iar%'ﬁ% of an alky! amine (preferably 0.1%
of diethylamtng)l. olnéégr; &ﬂ%\‘tﬁb lroaugfcgr@{nlmg_ go-ns afforijs the desired materials.

Somré%% ey 1-p§ dt efE %\Zfé) ion Ars ¥ idi -aglJ;?P]en?? ' & sal tB armaceutically

et TP P IRy B AR P B U119 °2prB pgiemmeceutialy
acceptable WT gré (a fhﬁ goz:_pg}lic}s_of %pﬁ:ﬁlﬂtﬁre basiqgng\jhey _fo,m_l a salt with a
pharmaceutigpliCrerpscanior 3 gyl arg withih t&26pejef BI§ invention and they can be
prepared by onfeptiohd métibd¢ gidh 2B cdBibisingifd adidic ondsihyrtitebhanaly b
stoichiometric (’aﬁa, In efther an agueous, non-aqueous or partially aqueous medium, as appropriate. The
salts are recBRfeNdther b @k bagelsamds Wi ATh-8bm ﬂlﬁtv@.i)ﬁ!r }ilt_'raﬂtin,t by
evaporation Bﬂ tlfels&mrl_t %tﬂ%sé m%st laJR:SnQ, I‘BV I}rc]pﬁilgétigrﬁ EJ agﬁrgb_ria‘}e. The
compounds can Xl o%é%éd_ir?&)fs!alm'ng Fo?rﬁ R%QS%B{%'n Jltn ralr|1 apgropcr)ihte golvent(s) such as
sthanol, hexanes or waterfethanol mixtures.

In addition, when the compounds of this invention form hydrates or solvates they are also within
the scope of the invention.

The compounds of this invention, their prodrugs and the salts of such compounds and prodrugs
are all adapted to therapeutic use as agents that inhibit cholesteral ester transfer protein activity in
mammals, particilarly humans. Thus, the compounds of this invention slevate plasma HDL cholesteral,
its associated components, and the functions performed by them in mammals, particularly humans. By
virtue of their activity, these agents also reduce plasma levels of triglycerides, VILDL cholesterol, Apo-B,
LDL cholesterol and their assaciated components in mammals, particuiarly humans. Mareover, these
compounds are useful in equalizing LDL cholesterol and HDL cholesterol. Hence, these compounds are
useful for the treatment and correction of the various dyslipidemias observed to be associated with the
development and incidence of atherosclerosis and cardiovascular disease, including coronary artery
disease, coronary heart disease, coronary vascular disease, peripheral vascular disease,
hypoalphalipoproteinemia, hyperbetalipoproteinemia, hypertrigiyceridemia, hypercholesterolemia,
familial-hypercholesterolemia, low HDL and associated compenents, elevated LDL and associated
compunents, elevated Lp(a), elevated small-dense LDL, elevated VLDL and associated components and
post-prandial lipemia.

Further, introduction of a functienal CETP gene into an animal lacking CETP {mouse) resuits in
reduced HDL levels (Agellon, LB, et al: J. Biol. Ghem. {1981) 266: 10796-10801.) and increased
susceptibility to atherosclerosts.(Marotti, K R., et al: Nature (1993) 364: 73-75.). Also, inhibition of CETP
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Chem cal Name Structure M5 Cale M5 Found
M1 96
{1-11-(24[ (3,5-Bistrifluoronethyl-benzyl)-

activity Wlthgglnhlbitoi’y antibody raises HDL—choiestero hamster( vans, G.F., et gk J of Lipid

Research (‘l@ﬁs w‘ﬂs&%'él&g )%E_}[%%p hiéoc §7| pratg] J in. H%%:R’ )%445129-137)
Suppressmg orfg reas ﬂla%n]a Pby ﬁ%/ 1115 IrPFﬁttcvﬁ\gt aﬁgentg ojlgode#yjynucleotldes

against CETP§1 ? uge ro?groﬂrlchgesteglﬁed rabbits (Sugano, M., et al: J. of Biol,
Chem. (1 99?) g?”35§0§-{’§3q Yerpeottantyy fymsppyapts trégeptyr Ylasma CETP, due to a genetic
mutation pogsgsg Trarfedly etvapKyasmetiycholestr@vdichndooipEhropind e major
apoprotein chmpprenlal UG E@IART B34 demonstrate markedly decreased plasma LDL
cholesterol dﬁﬁinI}gSJp}ote(n%'(fﬁEﬁigjcV Ep‘o%kﬁr&téﬂcﬁ%@nf 05EDE_y( In)zu Q\msm\gn M.L.,
Hesler, C.B.\et B Neft . (Md 12.23 (53, 15:3§

leen the heg%twe cofr&gtl?nl between %e eﬁe s of Ié ﬁhfg?ft rol and HDL associated

lipaproteins, T j_ff P?nge ﬁonec?ltl%‘- bgt\geézf in%c dT lSl]'Ji):holesterol and their associated
apolipaprotei ?. 6ngi]m’fhshetd‘e\iep?rrffbtpaa{@fwﬁippiar cerebral vascular and peripheral
vascular disqgrefy 6 PAMPOCTREIR ipfentRihpiesradaghd 155 salislof sugtivbriieunds and

prodrugs, by\virte]jE tiir pharmacologic action, are ussful for the prevention, arrestment andfor
regression of atherosclerosis and its associated dissase states. These include cardiovascular disorders
(e.g., angina, ischemia, cardiac ischemia and myocardial infarction), complications due to cardiovascular
disease therapies (e.g., reperfusion injury and angioplastic restenosis), hypertension, elevated
cardiovascular Hisk associated with hypertension, stroke, atherosclerosis associated with organ
transplantation, cerebrovascular disease, cognitive dysfunction {including, but not limited to, demeniia
secondary to atherosclerosis, transient cerebral ischemic atiacks, neurodegeneration, heuranal deficient,
and delayed onset or procession of Alzheimer’s disease), elevated levels of oxidative stress, elevated
tevels of C-Reactive Protein, Metabolic Syndrome and elevated levels of HbA1C,

Because of the beneficial effects widely associated with elevated HDL levels, an agent which
inhibits CETP agtivity in humans, by virtue of its HDL increasing ability, also provides valuable avenues
for therapy in a number of other disease areas as well.

Thus, given the ability of the compounds of this inverition, their prodrugs and the salts of such
compounds and prodrugs to alter lipoprotein composition via inhibition of cholesterol ester transfer, they
are of use in the treatment of vascular complications associated with diabetes, lipoprotein abnormalities
associated with diabetes and sexual dysfunction associated with diabetes and vascuiar disease,
Hyperiipidemia is present in most subjects with diabetes meilitus (Howard, B.V. 1987. J. Lipid Res. 28,
613). Even in the presence of normat lipid levels, diabefic subjects exberience a greater risk of
cardiovascular disease {(Kanne!, W.B. and McGee, D.L. 1979, Diabetes Care 2, 120). CETP-mediated
cholesteryl ester transfer is known to be abnormally increased in both insulin-dependent (Bagdade, J.D.,
Subbaizh, P.V. and Ritter, M.C. 1991. Eur. J. Clin. Invest. 21, 161) and non-insulin dependent diabetes
(Bagdade. J.D., Ritter, M.C., Lane, J, and Subbaiah. 1993. Atherosclerosis 104, 69). It has been
suggested that the abnormal increase in cholesterol transfer results in changes in lipoprotein )
composition, particularly for VLDL and LDL, that are mare athercgepic (Bagdade, J.D., Wagner, J.D.,

"
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vascular com c: t%nsa re gOfth ﬂ%&“&é‘f‘gfﬁ”m n-1- y) ) pr opyl J _
l?,efj Pqeﬂ%?r%lﬁg‘ﬂ M@aﬁw f} ahesity and elevated cardiovascular risk

associated Wﬁ‘toPﬁ?W Ip gt hapgngRadeas T.gay. R eRobl, M MBCofinell Wi, Nihaud, G. and
McPherson| R. i P55 NrmaN Bpid Re3ddikh. 50 82)4%52-5 9 SndAonhuman pribiks (Quinet, E.,
Tall, A., Radjakfishrah, 2% {ndl RS-, 1991. Joumnal of Clinical Investigation. 87 (5):1550-66) mRNA
for CETPis lakp&ésteﬂ hthblﬂ%l@ﬂﬁph%l tl}égg kY eldBose message Increases with fat feeding
{Martin, L. J@&nhéf 'PZ\M' I‘Eaﬁ(tog @Z@l‘ooda\l ZXﬁnz t_imre E é{um)et é Tall, A. R,
Marcel, Y. L( énﬁ I\l]f: yrg %LQQYJO:)HP h O?D[}{C! eQearcP X (3) 437-46), and is transiated into

functional transfler progem ando through secretion confributes signifi icantly to plasma CETP levels. In
human adipocytes the bulk of cholesteral is provided by plasma LDL and HDL {Fong, B. 8, and Angal,
A., 1989. Biochimica et Biophysica Acta. 1004 (1):53-60). The uptake of HDL cholesteryl ester is
dependent in large part on CETP (Benoist, F., Lau, P., McDonnell, M., Doslle, H., Milne, R. and
McPherson, R., 1997, Journal of Biological Cherﬁisﬂy. 272 (38):23572-7}. This ability of CETP to
stimulate HBL cholesteryl uptake, coupled with the enhanced binding of HDL to adipocytes in obese
subjects (Jimenez, J. G., Fong, B., Julien, P., Despres, J. P., Rotstein, L., and Angel, A., 1989.
_international Journal of Obesity, 13 (5):699-709), suggests a role for CETP, not only in generating the
low HDL phenctype for these subjects, but inthe development of obesity itself by promoting cholesterol
accumulation. Inhibitors of CETP activity that block this process therefore serve as useful adjuvants fo
dietary therapy in causing weight reduction.

CETP inhibitors are useful in the treatment of inflammation due to Gram-negative sepsis and
septic shock. For example, the systemic toxicity of Gram-negative sepsis is in large part due to
endotoxin, a lipopolysaccharide (LPS) released from the outer surface of the bacteria, which causes an
extensive inflammatory response. Lipopolysaccharide can form complexes with lipoproteins (Ulevitch,
R.J., Johnston, A.R., and Weinstein, D.B., 1981. J. Clin. Invest. 67, 827-37). In vitro studies have
demonstrated that binding of LPS to HDL substantially reduces the production and release of mediators
of inflammation (Ulevitch, R.J., Johhston, A.R., 1978. J. Clin. Invest. 62, 1313-24). In vivo studies show
that transgenic mice expressing human apo-Al and elevated HDL levels are protected from seplic shock
(Levine, D.M., Parker, T.S., Donnelly, T.M., Walsh, AM., and Rubin, A.L. 1993, Proc. Natl. Acad. Sci. 90,
12040-44). tmportantly, administration of reconstituted HDL to humans challenged with endotoxin
resulted in a decreased inflammatory response {Pajkrt, D., Doran, J.E., Koster, F., Lerch, P.G., Amnet, B.,
van der Polt, T., tan Cate, J.W., and van Deventer, S.L.H. 10985. J. Exp. Med. 184, 1601-08), The CETP
Inhibitors, by virtue of the fact that they raise HDL levels, attenuate the development of inflammation and
gseptic shock. These compounds would also be useful in the eatment of endotoxemia, autoimmune

diseases and other systemic disease indications, organ or fissue transplant rejection and cancer.
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T‘HEYFO e Tﬁlgoua Zi f- r[efl_v Sﬂ’zeg prodrugs and the salis of such compounds
and pmdru%ﬁag Tdfzfllagpe&iaw&ﬁgfafﬂ?pt)} '@ﬁ‘%‘&)’? Teeczibed disease/conditions in mammals
(e.g. humapsmafe\pnfemalq) is demopsirtd bthe aeivihent i enpaainds yiShisdnvention in
conventiongl essay$ dni the &yt 4¥yely Yiqstriowiphiqwp TrePyv @kay (with appropriate
modificationg @ittiAfie3igid the Bt Jlﬁﬂdbdﬁbzytd Gtefmife tiEuc_tivity Bt other lipid or triglyceride
controlling a_garﬂs ; as wél as tEQ&JNEouAds Nl%ﬂs%vén)ion%uéh@s@?galsé é‘ovﬁ§§ mé'ans
whereby the activities of the compounds of this invention, their prodrugs and the salts of such
compounds and prodrugs (or the other agents described herein) can be compared to each other and with
the activities of other known compounds. The results of these comparisons are useful for determining
dosage levels in mammals, including humans, for the treatment of such diseases.

The foliowing protocols can of course be varied by those skilled in the art. .

The hyperalphacholesterolemic activity of the compounds can be determined by assessing the
effect of these compounds on the action of cholestery! ester transfer protein by measuring the relative
transfer ratio of radiolabeled lipids between fipoprotein fractions, essentially as previously described by
Morton in J. Biel. Chem. 256, 11992, 1681 and by Dias in Clin. Chern, 34, 2322, 1988,

CETP IN VITRO ASSAY

The following is a brief description of assays of cholesteryl ester transfer in 97% {whole) or
diluted human plasma (in vitro) and animai plasma (ex vivoy: CETP activity in the presence or absence of
drug is assayed by determining the transfer of *H-labeled chalesteryl oleate (CO) from exogenous tracer
HDL or LDL to the nonHDL or HDL fipoprotein fraction in human plasma, respectively, or from *H-fabeled
LDL to the HDL fraction in animal plasma. Labeled human lipoprotein substrates are prepared similarly
to the method described by Morton in which the endogenous CETP activity in plasma is employed to
transfer *H-CO from phospholipid liposomes to all the lipoprotein fractions in plasma. *H-abeled LDL
and HDL are subsequently isolated by sequential uliracantrifugation at the density cuts of 1.019-1.063
and 1.10-1.21 ¢/m|, respectively.

For the 97% or whole plasma activity assay, *H-labeled HDL is added to plasma at 10-25 nmoles
CO/mt and the samples incubated at 37° C for 2.5-3 hrs. Non-HDL lipopreteins are then precipitated by
the addition of an equal volume of 20% (wtivol) polyethylene glycdl 8000 {Dias). The samples are
centrifuged 750 g x 20 minutes and the radicactivity contained in the HDL-containing supematant
determined by liquid scintitiation counting. Introducing varying quantities of the compounds of this
invention as a solution in dimethylsulfoxide into human plasma, before addition of the radiolabeled
cholesteryl oleate, and comparing the amounts of radiclabe} transferred compared fo incubations
containing no inhibitor compounds allows the cholesteryl aster transfer inhibitary activities to be

" determined. :

When a more sensitive assay is desirable, an in vitro assay using diluted human plasma is
utifized. For this assay, *H-labeled LDL is added to plasma at 50 nmoles CO/mi and the samples
incubated at 37° C for 7 hrs. Non-HDL lipoproteins are then precipitated by the addition of potassium
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compared tqjpopitalons @piEigingtnp alidroBneaumiisriowE the oledteryNostt thsfisfer
inhibitory activitifsTie B[detériringtl]l BuisGsayibOién abifhGed to run in microtiter piate format with
liquid scintilidtio] churftidrabcbdh@isHad using a Wallac plate reader.
: Altematﬁeﬁy!: tﬁé JEWiQ{iﬁR&%M 0) J%‘{M;Mé éah ge'determined using ricrotiter plate-

based ﬂuoreE@rtt P%%ér %sF%yé \twlt% rﬂ'ﬁ% P_éc%_ch%éLt}rga%rFa a%%@qgjgml _ch%'IE:steryl ester
s e 3 LA SRS Y Jogenopgipgeryeins in
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FIUOE?Ft§r(t Pdiry-FEI ¢ pre HWM£V"-I% dogn 14 mg of PC, 1.6 mg triolein and 3.5
mg of BODIFYEGE 0" N2 fubieh Avbd v ey tratiddthe. BiddatiBe°C AADIoBPES by
probe sonicatign| (3t pi%pé tichiower bettindl tbriR2moNdet 2 deam of No. The lipid mixture is then
cooled to 45{Ctahd & thd (@126 DR LM HigYpbien ALKEEEiIdiaTR] Sa@ M added,

' and again soiBated (at 284 of full power) for 20 min at 45°C pausing after each minute to allow the
probe to cool. The resuling emulsion is spun for 30 min at 3000 x g to remove metal probe fragments
and then adjusted to 1.12 gm/ml with sodium bromide and layered below a solution of NaBr 1.10 g/ml (16
ml) and subjected fo density gradient ultracentrffugation for 24 hours at 50,000« ¢ to remave
unincorporated apolipaprotein Al and small dense particles that remain at the bottom of the gradieni. The
more buoyant emulsion particles are collected from the top of the gradient and dialyzed in 6 liters (2
changes} of PBS/0.02% azide, and diluted o the appropriate concentrations prior to use.

The CETP-dependent transfer of flucrescent CE analog is monitored in incubations containing
the fluorescent Buman-apolipoprotein Al-containing donor particles, and a source of CETP and acceptor
lipoproteins which in these cases are present in diluted human plasma. Bodipy CE fluorescence in the
donor particles in the unincubated donor particles is quenched, and the CETP-dependent transfer of
Bodipy CE to acceptor particles results in an increaée in fluorescence,

When a high sensitivity assay is desired, compounds in 100% dimethy! sulfoxide are tested in a
2.5% plasma 384-well microtiter plate assay. Qne microliter of compound in 100% dimethyl sulfoxide is
added to wells containing 20 ul of 3.75% human plasma (diluted with PBS3} using a clonemaster solution
transfer device. Transfer is inifiated via the addition of 10 ul of 7.5% donors (also diluted with PBS).
Following mixing, each plate is taped or placed in a Matripress plate stacker to avoid evaporation and
incubated overnight at raom temp. (16- 20 hrs). Fluorescence is determined on a fluorescent plate
reader, 485/530 nm filiers, 505 nm dichroic filter. Note that depending upon liquid handling capabilities
the intermediate dilutions of plasma and fluorescent donors and the aliquot size of those dilutions can be

adjusied as necessary.
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solution, Thf B@feﬁ_e t'gt,egsjty is monitored after 3 hr incubation at room temperature. in the case of
either the 2.5pp grcrle E%% qns%,rﬂ@ryert:qquhyoﬁ@wtgﬂ tansf compound is calculated by
comparing t§ ellZrodtaindhig fiwtesoght dinpre argiplagma but ndrdoRpooddY1] - 5-
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Acti\lr}lk] Mﬂ*/ese%om %nas'iﬁ \Nélcaq %g de%a%nir@g’&rﬂ%gméuﬂ%f agent required to be
administere:{,)éi—a e [0%?%;&%'} iithibit hﬁ[est | ester tTﬂs eéactivity by 50% at varlous time points
ex vivo or fo e!le Sa tH&L Ilélso r;t)?brTE% i %:peﬁzc? ntza! i ( -:FF’ inj imal spgcies.

P REERY 1= 270 P PR BB e R TR A e
Transgenic Tifereicpfre'sﬂrg P@Wﬁyq:E)TBHgﬁqu ﬁqo&ggy?talrpﬁl (Charles River, Boston,
MA) may be pseg fo @psprs unpenestihim he compourg8i8 b&BanGiB ar@ Administered by
oral gavage in an emulsion vehicle containing 20% {v:v) olive oil and 80% sodium tauracholate (0.5%).
Blood is taken from mice retroorbitally before dosing, if a pradese blood sample is desirable. At various
times after dosing, ranging from 4h to 24h, the animals are sacrificed, blood obtained_bs.( heart puncture,
and lipid parameters measured, iné:luding total cholesterol, HDL and LDL cholesterol, and triglycerides.
CETP activity is determined by a method similar to that described above excapt that 3H—_c.holesta-ryl
oleate-containing LDL is used as the donor source as opposed to HDL. The values obtained for lipids
and fransfer activity are compared to those obtained prior to dosing and/or to thase from mice receiving

vehicle alone.
PLASMA LIPIDS ASSAY
]
The activity of these compaunds may also be demonsirated by determining the amount of agent

required to alier plasma lipid levels, for example HDL cholesterol levels, LDL cholesterol levels, VLDL
cholesterol levels or triglycerides, in the plasma of certain mammalg, for example marmosets that
possess CETP activity and a plasma lipoprotein profile similar to that of humans (Crook et al.
Arteriosclerosis 10, 625, 1990). Adult marmosets are assigned to treatment groups so that each group
has a similar mean +SD for total, HDL, andfor LDL plasma cholesterol concentrations. After group
assignment, marmosets are dosed daily with compound as 2 dietary admix or by intragasiric intubation
for from one to eight days. Control marmosets receive only the dosing vehicle. Plasma fotal, LDL VLDL
and HDL cholesterol values can be determined at any peint during the study by obtaining biood from an
antecubital vein and separating plasma lipoproteins into their individuél subclasses by density gradient
centrifugation, and by measuring cholesterol conceniration as previously described (Crook et al.
Arteriosclerosis 10, 625, 1980,
IN VIVO ATHEROSCLEROSIS ASSAY

Anti-atherosclerotic effects of the compounds can be determined by the amount of compound

required to reduce the lipid deposition in rabbit sorta. Male New Zealand White rabbits are fad a diet
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marginal ear vein. After 3- months the its are sacri ced and the aortae are removed from the

thoracic arch to the branch of the iliac arteries. The aortae are cleaned of adventitiz, opened

longttudinally and then analyzed unstained or stained with Sudan IV as described by Holman et. al. (Lab.

Invest. 1958, 7, 42-47). The percent of the lesioned surface area is quantitated by densitometry using an

Optimas Image Analyzing Systemn (Image Processing Systems). Reduced lipid deposition is indicated by

a reduction in the percent of lesioned surface area in the compound-receiving group in comparison with

the control rabbits.

ANTIOBESITY PROTOCOL
The ability of CETP inhibitors to cause weight loss can be assessed in obese human subjects

with body mass index (BMI) = 30 kg/m?. Doses of inhibitor are administered sufficient to result in an
increase of = 25% in HDL cholesterol levels. BMI and body fat distribution, defined as waist (W) to hip
(H) ratio (WHRY), are monitored during the course of the 3-8 month studies, and the results for treatment

groups compared to those receiving placebo.
iN VIVO SEPSIS ASSAY

In vivo studies show that transgenic mice expressing human apo-Al and elevated HDL levels are
protected from septic shock. Thus the ability of CETF inhibitors to protect from sepfic shock can be
demonstrated in transgenic mice expressing both human apo-At and human GETP transgenes (Levine,
D. M., Parker, T.S., Donnelly, T. M., Walsh, A. M. and Rubin, A.L., 1993. Proc. Natl. Acad. Sci. 90,
12040-44). LPS derived from E. ;oﬁ is administered at 30mg/kg by i_p. injection to animals which have
been administered a CETP inhibitor at an appropriate dose to result in elevation of HDL. The number of
surviving mice is determined at imes up to 48h after LPS injection and compared to those mice
administered vehicle {minus CETP inhibitor) only.

- IN VIVO BLOOD PRESSURE ASSAY

{n vivo rabbit model

Methods: New Zealand White male rabbits {34 kg) are anesthelized with sodium pentobarbital (30
mg/kg, i.v.) and a surgical plane of anesthesia is maintained by a continuous infusion of sodium
pentobarbital {16 mg/kg/hr) via an ear vein catheter. A tracheotomy is performed through a veniral
midline cervical incision and the rabbits are ventilated with 100% oxygen using a positive pressure
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cornpound o?rllb-: dE%“'effBan fgp@a@me@le such as 5% ethanal in water (5% EtOH : 85% Hx0),
while for mtrb\iego(.q qofig] tlf@@qs?(yprmow |c§nweﬁ¥9l1'ep in go appropriate vehicle such as 0.9%
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In vivo primate modg!

Methods: Adult M. fascicularis primates (6-8 kg) that have been previously instrumented with
subcutaneous vascular access ports in the descending thoracic aorta and conditioned to sit quietly in
specially designed primate-restraining chairs are used. All primates are fasted for 12-18 hours prior to
the experiment. On the day of the experiment, with the primates restrained in the chairs, a strain gauge
pressure transducer (Speciromed, Oxnard, CA}, previously calibrated using a mercury manometer, is
paositioned at the level of the heart and connected to the vascular access port fo measure arterial
pressure. The primates are allowed to acclimate to the chair for at least one hour. Arterial pressure
signals are digitized at 500 Hz and continuously recorded throughout the experiment and analyzed using
a Po-Ne-Mah Data Acquisition System (Gould Instrument Systems, Valley View, OH) to obtain the
measurements of mean arierial pressure and heart rate. Baseline values are collected when the primates

are sitting calmly and when mean arteriaf pressure and heart rate have stabilized. The test compound is
then administered as a subcutaneous (SC) bolus of a solufion of the test compound in an appropriate
vehicle such as 5% ethanol in water (5% EtOH : 95% Hz0). The solution of test compound or vehicle is
filtered through a 0.22 micron filter prior to injection and a typical dosing volume is 0.2 mlfkg. Arterial
pressure and heart rate are monitored continuously for 4 hours following dosing of the test compound and
are recorded at selected time intervals for data comparisen (vehicle vs test compound). Blood sam pies
(1.5 ml) are withdrawn to determine plasma concentrations of the test compound and withdrawn blood is
immediately replaced with 0.9% sterile saline to maintain blood volume. '
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ol b s Py ses e Etffypdernigh delivers
compound Eﬁqlé ﬁliieefgp syRIgRgavgnd/¢j fegally: Erepynelpds incliyis ofEpenitel parenteral,
intraduodenﬁmofteg,_ $g nge(a![y, f'\Qco(néc[u@,s Bithis invention are administered orally, but
parenteral aynirggtraton feloLior=oam s yrbaanz Mﬂ:r_g.:(aaews or intramedullary) may be
utilized, for ¢x@tdiybheid bkalt@hikidréidh r 5appb6&ﬁmoﬂﬂét£l§aﬁ Bohars #s patient is
unabie to in‘ﬁgtiti'féldﬂé?r onet hy Bphenyl ] pr opyl } Py

In gén@rgilain %ﬁoﬂr}t %f' aQ:meri%'lm l}[’)ﬁtil?l’)lrénti%' is u'Zselé'tl’Ia’!-fsls_ sullﬁclzTentto achieve the
herspeuti %.g“g B B3 R 1) banzyl ]-2-

ST RY Freqipsioreastar thesonpaingif s iveutionyk ahdit 894 fto- 180
mg/kg/day of tgﬂ C))rbcioﬁ'@,rq PEPHG tereck/pri4| p@]@q@u}ica!g -acceptable salt of said compound
or of said pI’C(d{ug.i ﬁfn|e§;@cpiq{jquf4¢y(§gsnziy hiout BB to 10 mg/kg/day of the compound, a
prodrug ther¢o brreaeiarhac iy 2tb@ptible althor said Somlpoulid or of said prodrug.

A dosage of the combination pharmaceutical agents to be used in conjuction with the CETP
inhibitors is used that is effective for the indication being freated.

For example, typically an effective dosage for HMG-CoA reductase inhibitors is in the range of
0.01 to 100 mg/kg/day. In general an effect dosage for a PPAR moduiator is in the range of 0.01 to 100
mg/kg/day.

The compounds of the present invention are generally administered in the form of a
pharmaceutical composition comprising at least one of the compounds of this i'nvention together with a
pharmaceutically acceptabie vehicle, diluent or carrier as described below. Thus, the compounds of this
invention can be administered individually or together in any conventional cral, parenteral, rectal or
transdermal dosagé form.

For oral administration a pharmaceutical composition can take the fprm of solutions,
Suspensions, tablets, pills, capsules, powders, and the like. Tablets containing various excipients such as

. sodjum citrate, calcium carbonate and calcium phosphate are employed alang with various disintegrants

such as starch and preferably potato or tapioca starch and certain complex silicates, together with
binding agents such as polyvinyipyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents
such as magnesium stearate, sodium laury! sulfate and talc are ofien very useful for tabletting purposes.
Solid compositions of a similar type are also employed as fillers in soft and hard-filled gelatin capsises;
preferred materials in this connection also include lactose or mitk sugar as well as high molecular weight
polyethylene glycols. A preferred formulation is a solution or suspension in an oll, for exampie, a
vegetable oil, such as olive oil; triglycerides such as those marketed under the name, Miglyol™; or
mono- or diglycerides such as those marketed under the name, Capmljlm, for example, int a soft gelatin
capsule. Antioxidants may be added to prevent long-term degradation as appropriate. When aguecus
suspensions and/or elixirs are desired for oral administration, the compounds of this invention can be
combined with various sweeiening agents, flavoring agents, coloring agents, emulsifying agents and/or

&5



| N-O 690.61 691.23 120 4-{1-[2-(4J3, 5-

bi SOMJOWMEet hyl ) ber | ZA2- .
wo 200/Rkday| - 2H-t et razol - 5- yl) am no} net hypkdmdaorooosza

Brifl uoromet hyOphenyBpr opyl i pi
perazin-2-one SI FN o N1 NNN1 F NO 40

623.52 624.18 103 WO
suspendlng% Qtz %J\Qﬁ%géls%&qweé; a%%vg?O?e%h%Qo? 5%,5%9%&% Wgenn and various like

combinatio s'.=:red M1 121 4- (1 {1 [ ([3 5-

PhaBnag clal c?rnrpeﬁgpwqug)alﬁ@ﬁ c(ugdzspersron of a cholesteryl ester
transfer proigip, {QETA) inbipijoragq 3 camrptrat@nneryqan):lmiw@}' are tielyibed indaternational
Publication {asy W 92(] A Qe DR PIskrsrwnlch ¢ i@y ilcaiorated by reference hersin.
Self-emulsifgtgifcgthuaticds of bijioRataH1 BenZa8dr brbtbih @ETHTinFMNors Qe acscrild in
International¥lBlicatioh Nb. wo &4/0502&, ﬁf% is@er@:?%wlﬁgrated by reference herein. Methods
for depositing small drug crystals on excipients are set forth in the fiterature, such as in J. Pharm.
Pharmacol. 1987, 39:769-773, which is hereby incorporated by reference herein.

For purposes of parenteral administration, solutions in sesame or peanut oil or in aqueous
propylene glycol can be employed, as well as sterile aqueous solutions of the corresponding water-
soluble salts. Such agueous solutions may be suitably buffered, if necessary, and the liquid diluent first
rendered isotonic with sufficient saline or glucose. These aqueous solutions are especially suitable for
intravenous, intramuscular, subcutaneous and intraperitoneal injection purposes. [n this connection, the
sterile aqueous media employed are all readily obtainable by standard techntques well-known to those
skilied in the art.

For purposes of transdermal (e.g.,topical) administration, dilute sterile, agueous or partialty
aqueous solutions (usually in about 0.1% to 5% concentration), otherwise similar fo the above parenteral
solutions, are prepared.

Methods of preparing various pharmaceutical compositions with a certain amount of active
ingredient are known, or will be apparent in fight of this disclosure, to those skilled in this art. For
examples of methodé of preparing pharmacsutical compositions, see Remington's Pharmaceutical
Sciences, Mack Publishing Comparny, Easter, Pa., 15th Ediion (1975).

Pharmaceutical compositions according to the invention may contain 0.1%-95% of the
compound(s) of this invention, preferably 1%-70%. In any event, the composition or formulation to be
administered will contain a quantity of a compound(s) according to the invention in an amount effective to
treat the disease/condition of the subjeét being treated, e.g., atherosclerosis.

Since the present invention has an aspect that relates to the treatment of the disease/conditions
described herein with a combination of active ingredients which may be administered separately, the
invention also relates to combining separate pharmaceutical compositions in kit form. The kit compnses
two separate pharmaceutical compaositions: a compound of the present invention, a prodrug thereof or a
salt of such compound or prodrug and a secand compound as described above. The kit comprises
means for containing the separate compositions such as a container, a divided botile or a divided foil
packet. Typically the kit comprises directions for the administration of the separate components. The kit
form is particularly advantageous when the separate components are preferably administered in different
dosage forms (e.g., oral and parenteral), are administered at different dosage intervals, or when titration
of the individual components of the combination is desired by the prescribing physician.
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An gxar}:gle of su]Zl'lOA"qt gg’ so— &ter ﬁa §1 i%’\léth cgs are well known in the

packaging i h‘.s ire ]b? rlg Mdgblﬁé% |t ﬁ?ilc laqﬁf H‘fm’?‘fflgf‘l Hp?(fige forms
(tablets, capguIeS(rf the 'f‘ﬂo?l’étﬁ@fmﬂfﬁlwrfﬁt@a sheet of relatively stiff material
covered withypfpikpf/el prefirgbly Stneraeeiplagic @atsriple During the packaging process recesses
are formed ih the plastic i¢il- TheMecessds hat® e 5 ant3Bap@ 4 the BB s or WBbules to be
packed. NeROGF4okR 5Q4R R Bl bkd DQErLEA0R 24 oM Batithly siff material
is sealed agmﬁm ﬁa@t‘c fohlﬁfﬁ% fag dride Fokl\frlﬁh k/ﬁ)pg;ﬁpﬁ:oml\@ dl%QtHalﬂg whlch the
recesses weM+ ergdzﬂs a result, the tableis or capsules are sealed in the recesses between the
plastic foll and the sheet. Preferably the strength of the sheet is such that the tablets or capsules can be
removed fram the blister pack by manually applying pressure on the recesses whereby an opening is
formed in the shest at the place of the recess. The tablet or capsule can then be removed via said
opehing.

it may be desirable to provide a memory aid on the ki, e.q., in the form of numbers next to the
tablets or capsules whereby the numbers correspond with the days of the regirﬁen which the tablets or
capsules so spacified should be ingested. Another example of such a memery aid is a calendar printed
on the card, e.g., as follows "First Waek, Monday, Tuesday, ...efc.... Second Week, Moﬁday, Tuesday,..."
ete, Other variations of memory aids will be readily apparent. A "dafly dose” can be a single tablet or
capsule or several pills or capsules to be taken on a given day. Alse, a dally dose of compounds of the
present invention can consist of one tablet or capsule while a daily dose of the second compound can
consist of several tablets or capsules and vice versa. The memory aid should reflect this.

In another specific embodiment of the invention, a dispenser designed to dispense the daily
doses one at a time in the order of their intended use is provided. Preferably, the dispenser is equipped
with a memory-aid, so as to further facilitate compliance with the regimen. An example of such a
memory-aid is a mechanical counter which indicates the number of dally doses that has been dispensed.
Anather example of such a memory-aid is a battery-powered micro-chip memory coupled with a fiquid
crystal readout, or audible reminder signal which, for example, reads out the date that the last daily dose
has been taken and/or reminds one when the next dosa is fo be taken.

The compounds of this invention either alone or in combination with each ofher or other
compounds generally will be administered in a convenient formulation. The following formuiation
exampies only are iilustrafive and are not intended to limit the scope of the present irvention.

in the formulations which follow, "active ingredient” means a compound of this invention.
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AIterLa%\;eryQQ%ls edch conla[nmg J\%SJO mg of active ingredients are made up as follows:
Formulation 3: Tableis

ingredient Quantity (mgftablet)
Active ingredient 0.25-100

Starch 45

Cellulose, microcrystatiine 35
Polyvinyipyrrd!idone (as 10% solution in water) 4

Sodium carboxymethyl celiulose 4.5

Magnesium stearate 0.5

Talc 1

The active ingredients, starch, and cellulose are passed through a No. 45 mesh U.S. sieve and
mixed thoroughly. The solution of polyvinylpyrrolidone is mixed with the resultant powders which are then
passed through a No. 14 mesh U.S. sieve. The granules so produced are dried at 50° - 80°C and passed
through a No. 18 mesh U.S. sieve. The sodium carboxymethyl starch, magnesium stearate, and tale,
previously passed through a No. 60 U.S. sieve, are then added to the granules which, after mixing, are
compressed on a tablet machine to yield tablets.

Suspensions each containing 0.25-100 mg of active ingredient per 5 ml dose are made as

foliows:
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NRF F FF gv.
Color q.v.
Purified Water to 5mlL

The active ingredient Is passed through a No. 45 mesh U.S. sieve and mixed with the sodium .
carboxymethyl celiulose and syrup to form smooth paste. The benzoic acid solution, fiavor, and color are
diluted with some of the water and added, with stlrring. Sufficient water is then added to produce the

required volume.

An aerosol solution is prepared containing the following ingredients:

Formulation 5: Aerosol

Ingredient : Quantity (% by weight)
Active ingredient 0.25

Ethanol 2575

Propellant 22 (Chlerodiflucromethane) 70.00

The active ingredient is mixed with ethanal and the mixture added to a portion of the propeliant
22, cooled to 30°C, and transferred to a filing device. The required amount is then fad to a stainless
steel container and diluted with the remaining propellant. The valve units are then fitted to the container.
Suppositories are prepared as follows:
Formulation 6: Suppositories

Ingredient Quantity (mg/suppository)
Active ingredient 250
Saturated fafty acid glycerides 2,000

The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the
saturated fatty acid glycerides previously melted using the mirimal necessary heat. The mixture is then
poured into a suppository mold of nominal 2 g capacity and allowed to cool.

An intravenous formulation is prepared as follows:

Formulation 7: Intravenous Solution

ingredient Quantity
Active ingredient dissclved in ethanol 1% 20 mg
intralipid™ emulsion 1,000 mL
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and evaluate'c_l, a@:] alie m}%edé«gbe?gdy ezging/gf tN_Er(vgw’ﬁ@_and are not intended to limit the
scope of wh% fh%l(nte?t?rf Te9Ret 35 et iﬂ?r'tienb élpfiey T‘] icatpd otherwise, percent is percent by
‘weight given ﬁ*epqqumemgl.ﬂ{eluﬂgweﬁgﬁt-of the compesition, temperature Is in °C or is at ambient
temperaturs, At preydufe Resn® %os) @d@fhkd Mormercdl kA35-aRYAe Baiized without further
purification. Réokiof dridirt @ABd-dayd e §f¥i5]"c.2f{ﬁ|§1§1ta5 RERkeaoR WD run under
a nitrogen atfosghere fof coenience and to maximize yields. Concentration in vacue means that a
rotary evaporator was used. The names for the compounds of the invention were created by the
Autonom 2.0 PC-batch version from Bailstein informationssysteme GmbH (ISBN 3-89536-976~4) or by
Chemdraw® Ultra, CambridgeSoft Corporation, Cambridge MA. The chemical structures depicted may
be only exemplary of the general structure or of limited isomers, and not include specific stereochemistry

as recited in the chemical name. Some of the examples are prepared in a racemic form and a procedure
. for resolving the racemate into individual enantiomers is described. In certain cases the absolute
stersochemistry of these enantiomers is not determined however both are within the scope of this
invention. In these cases the order of presentation of the enantiomeric structures does not imply any
relationship to their chromatographic order of separation.

NMR specira were recorded on a Varian Unity 400 {Varian Co., Palo Alte, CA} NMR
spectrometer at ambient temperature. Chemical shifts are expressed in parts per mitlion (8} relative to an-
external standard (teframethylsilane). The peak shapes are denoted as follows: s, singlet; d, doublet, t,
triplet, g, quartet, m, muttipiet with the prefix br indicating a broadened signal. The coupling constant {J)
data given have a maximum error of 20.41Hz due to the digitization of the specira that are acquired. Mass
spectra were obtained by {1) atmospheric pressure chemical ionization (APCI) in alternating positive and
negative ion mode using a Fisons Platform || Spectrometar or a Micromass MZD Spectrometer
(Micromass, Manchester, UK} or {2) electrospray ionization in alternating positive and negative ion mode
_ using a Micromass MZD Spectrometer (Micromass, Manchester, UK) with a Gilson LC-MS interface
{Gilson Instruments, Middleton, WI), (3) a QP-8000 mass spectrometer (Shimadzu Corporation, Kyoto,
Japan}) operating in positive or negative single ion monitoring mode, utilizing electrospray ionization or
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‘ Colyya Ffa%ahpsraphwa} peNerinerDYEh ethsy Bispr Sitick Gt (403wmagdF rigker,
Phillipsburg, R.J-) orfSlica Geli 68 [40-83 pm)(EMIStiaibes, Gibstdwn MLY). Fash chromatography
was perforle using 3 Flash' 12-or Fash/43elufrd (ﬁ%e,&@ar &3@, Charlottesville, VA) or a

' CombiFiash Gompanion system using RediSep silica columns (Teledyne Isco, Teledyne Technologies
Company, Linceln, NE). Radial chromatography was performed using a chromatotron Model 7924T
(Harrison Research, Palo Alto, CA). Preparative HPLC purification was performed on a Shimadzu 10A
preparative HPLC system (Shimadzu Corporation, Kyoto, Japan) using a model SIL.-10A autosampler
and model 8A HPLC pumps.

Preparative HPLC purification was performed an a Waters Fractionlynx LC/MS/UV system
(Waters Corporation; Milford, MA, USA} equipped with model 2767 injectar/collector, mode 2525 high
flow binary pump modified by a model 515 low fiow pump, a model 515 iow flow pump for makeup flow,
model GS splitter, model ZQ single quad mass spectrometer on the low fiow side, model 996 photodiode
array UV detector on the high flow side in pré-collector configuration, and a model 2487 dual UV detector
on the high flow side in post-collector configuration. Fraction triggef Is performed by the ZQ detector in
electraspray positive (ESI+) ionization mode operating on single mass triggeting. Chromatography
methods are either 0.05% trifiucroacetic acid or 0.1% ammonia modified acetonifrile-water gradients. In
the case of acid modified gradients Waters Symmetry C8 or C18(19 x 50mm; 5um) are typically used and
in basic conditions Waters Xterra MS C8 or MS C18{19 x 50mm); 5um). _

Microwave-assisted reactions were conducted in an Emrys Optimizer from Personal Chemistry

(Uppsala, Sweden) or a Bictage Initiator from Biotage (Uppsala, Sweden).

Optical rotations were determined using a Jasco P-1020 Polarimeter (Jasco Inc., Easton, MD)

Dimethylformamide (“DMF”), tetrahydrefuran ("THF"), foluene and dichloromethane (“DCM”) were
the anhydrous grade supplied by Aldrich Chemical Company (Milwaukee, WI). Unless otherwise
specified, reagents were used as obtained from commercial sources. The terms “concentrated” and
“evaporated” refer to removal of solvent at 1-200 mm of mercury pressure on a rotary evaporator with a
bath temperature of less than 45°C. The abbreviation *min” stands for “minutes” and “h” or *hr” stands for
*hours.® The abbreviation “gm” or “g” stands for grams. The abbreviation "uP or “uL” stands for

microfiters.

Preparation 1: _2-Bromo-8-{trifluoromethvlbenzoic acid
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were washe& \ﬁﬁ-u sgureﬁ?dﬁ)d'uzr\chl?l e (ﬁﬁ% (TEUD /dneﬁplth magnesnum sutfate (MgSQy),
filtered and doncemitrated to yield the title compound as a white solid (5.41 g). H NMR {400 MHz, CDCl,)
6 7.7 (dd, J=8.4, 2.3 Hz, 1H} 7.9 (d, J=8.4 Hz, 1 H} 8.3 (d, J=2.0 Hz, 1 H). MS (ES+) Calc: 267.93,
Found: 266.7 (M-1),

Preparation 2: (2-Bromo-5-{trifluoromethylphenylimethanol

F
30\@\ OH
Br

To an ice-cooled solution of 2~bromo—5——(triﬂu0r'0'methyl)ben;20ic acid (5.16 g, 19 mmel) in THF (50
mL) was added borane- -tetrahydrofuran complex (70 mL of 1M solution in THF, 70 mmol). The resulting
mixture was stirred at room temperature for 16 hours. The reaction mixture was quenched with methanal.
Solvent was removed. The residue was partitioned between ethy! acetate (3 x 40 mL) and 1M sodium
bicarbonate (50 mL). The combined organic layers were washed with saturated NaGl (50 mL), dried
{MgS0,) and concentrated to yield the title compaound as an off (4.85 g). "H NMR {400 MHz, CDCl,) § 4.8
(8, 2H)7.5(m, 1H} 7.7 (d, J=8.2 Hz, 1 H) 7.8 {d, J=1.6 Hz, 1 H).

Preparation 3: 1-Bromo-2-{bromomethyl triflucromethylibenzene

FaC.
Br

Ta a solution of {2-bromo-5-{trifluoromethyl)phenylimethanal {4.7 g, 18 mmol) in methylene
chioride (50 mL) at -10°C was added carbon tetrabromide {CBry) (7.17 9, 21.6 mmol). The resulting
mixiure was stirred at -10°C for 15 minutes. Triphenylphosphine (5.61 g, 21.4 mmel) was then slowly
added portion-wise. This mixture was stirred at room temperature for 16 hours. The mixture was
partitioned between saturated ammonium chloride {NH,CI} {(50mil) and methylene chloride (2 x 50 mL).
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A mixture of 3,5-bis{triflucromethyl)benzaldehyde (4 g, 16.5 mmal}, 2-methyi-2H-tetrazol-5-amine
{1.96 g, 12.8 mmol) and molecula;‘sieves (5-10A beads) in toluene (50 mL} was heated at reflux for 4
hours, after which ime the solvent was removed. Ethanol (50 mL) and sodium borohydride (1.25 g, 33
mmol) were added. The resulting mixture was stirred at room temperature for 30 minutes and then
pariitioned betwesn saturated NH,C| (50 mL) and ethyt acétate (2x 50 mL). The combined organic layers
were washed with saturated NaCl (50 mL), dried (MgS0,), fitered and concentrated to yield the title
compound as a white solid (4.7 g). *H NMR (400 MHz, CDCl3) 84.2 (s, 3H) 4.7 (s, T H) 4.7 (s, 1 H) 5.0 {t,
J=6.0Hz, TH)7.8 (s, 1H) 7.9 (s, 2H}). MS {ES™) Calc: 325.08, Found: 325.8 (M+1).

Preparation 6: 3,5—3is—trifluoromefhvl—benzvl}—{z-bromu-s-tﬁﬁuoromethvl-benzvl W(2-methyl-2H-tetrazol-5-

yi}-amine

\
N’Nh{q
o, -
CF.
Br 3

To a solution of N—(3,5~bis(triﬂuoromethyl)benzyI)-z-methyl-ZH-teh'azol-S—amine (3.9g, 12 mmol)
in THF (50 mL) at room temperature was added potassium tert-butoxide (KOtBu} (13.2 ml of 1M solution,
13.2 mmol) followed by 1-bromo-2-{bromomethyl)-4-{triflucromethyl)benzene (4 g, 12.6 mmol). The
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A solution of (3,5—b|s—1r|ﬂuoromethyl-benzyl)—(z-bromo-s-triﬂuoromethyl-benzyl)-(2~meth)d—2i-[-
tetrazol-5-yl}-amine (8 g, 10.6 mmol) in DMF (20 mL) at room temperature was deoxygenated by bubbling
nitrogen gas through the solution for 10 minutes. Copper cyanide (CuCN) (1.14 g, 12.8 mmol) was added
o the reaction mixture and it was heated to 170°C for 16 hours. The reaction was cooled to room
temperature and diluted with ethy! acetate. The arganic layer was washed twice with saturated aqueous
ammonium chloride solution and then washed with brine. Tt was dried over sodium sulfate and
concentrated. The residue was purified by flash chromatography (silica gel, 320g) {eluted over a gradient
5-25% ethyl acetate and hexane) to give 2.59 g (95%) of the titie compound as yellow oil. 'H NMR (400
MHz, CDCla} 5 4.2 (s, 3 H) 4.82 (s, 2 H) 4.9 (s, 2 H) 7.6 (dd, 1 H) 7.7 (s,2 H) 7.8(s,2H) 7.8 (dd, 1 H). MS
{ES”) Cale: 508.1, Found: 509.2 (M+1).

Preparation 8: 2-{I(3.5-Bis-triflusromethyl-benzy|}-{2-methvi-2H-tetrazol-5-y1)-aminal-methvil-4-

trifluoromethyl-benzaldehyde

N—nN
N BN
>
N N CF3
F3
H CFs
o]

A solution of 2-{[(3,5-bis-trifluoromethyl-benzyi)-(2-methyl-2H-tetrazol-5-yl)-amino}-methyl}-4-
triflucromethyl-benzonitrile (5.45 g, 10.7 mmol} in dichloromethane was cooled to
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Example 1: G%8l5- iioGatnettdibenzl N [methylamino)methyiLs- triffucromethylibenzyl}-2-
methyl-2H-tetrazol-5-aming

N~py
N, |
\\N)\N CFs
FaC
/N"\

To a solution of 2—{[(3,5~Bis—trifluoromethyi-benzyl)-(Z—methyl~2H-tetrazo!—5—yi)~amino]-meﬂ1y|}-4—
wrifluoromethyl-benzaidehyde (0.025 g, 0.048 mmoles) in dichloroethane (5 mL) was added dimethyl
amine (0.008 g, 0.195 mmoles) and tetramethylammonium riacetoxyborohydride (0.038 g, 0.146
mmoles) under nitrogen. The reaction mixture was stirred at room temperature for 14 hours. LC-MS
indicated formation of desired product {M+1=541.0). The reaciion was partitioned between water and
dichloromethane. The organic layer was separated and concentrated, then diluted with dimethy! sulfoxide
(DMSO) and purified on preparative HPLC (Shimadzu, 30x50 €18, Basic, 30-95%, 0.1% sodium
hydroxide (NaOH}, 8min gradient, 220UV} to give 14.4 mg {54%) of the title compound. 'H NMR (400
MHz, CDCl3} 8 2.1(s, 6 H) 3.4(s, 2 H) 4.2 (s, 3H) 4.7 {s, 2 H) 4.98 {s,2H)7.3(s, 1H} 7.4 (dd, 1 H)
7.5(dd, 1 H} 7.6 {s, 2H) 7.7 (s, 1 H). MS (ES") Calc: 540.4, Found: 541.0 {M+1).

{trifluoromethyhibenzyl]-2H-tetrazol-5-amine
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According to the procedure described in Example 1, morpholine (8.5 mg, 0.0977 mmoles) in
dichloroethane was used. The reaction was worked up and purified as described in Example 1 to give
16.8 mg (58%) of the title compound. "H NMR (400 MHz, CDCl3) 6 2.4{s, 2 H} 3.4{s, 2H) 36 (5,2 H) 4.2
{5,2H)}4.7 (s, 2H)5.0 (5,2 H) 7.4 {5, 1 H) 7.4 {dd, 1 H) 7.5(dd, 1 H) 7.6 (s, 2 H) 7.7 (s, 1 H). MS (ES")
Caic: 582.4, Found: 583.0 (M+1),

Example 3: N-[3,5-Bis{triflucromethy!}benzy}-2-methyl-N-12-{1 -mbroho]in-tl—vi—propv[)-s—
(friflupromethylibenzvil-2H-tetrazol-5-amine

\
NN

N, |
B NJ\N CF3
FsC - v

)

To & solution of benzofriazole (25.6 mg, 0.215 mmoles) in ethanal (2mL) was added morpholine

{18.7 mg, 0.215 mmoles) and the reaction mixture was stirred for 10 minutes at room temperature. A
solution of 2-{[(3,5-bis-triflucromethyl-benzyl){2-methyl-2H-tetrazol-5-yi }-amino]-methyll-4-trifluoromethyl-
benzaldehyde (100 mg, 0.195 mmoles) in ethanol {2 mL) was added and the reaction mixture was further
stirred for 16 hours. MS indicated formation of the imine intermadiate MH*=581.4. The ethanol was
evaporated and the residue was dissolved in toluene {(3mL). Ethylt magnesium bromide (0.19 mL, 0.586
mmoles of a 3M solution in ethar} was added and the reaction mixture was heated at 50°C for 2h. LC-
MS indicated formation of the desired product. The reaction mixture was diluted with ethyl acetate then
washed with saturated aqueous NH,Cl solution followed by 1N NaOH solution. The organic layer was
concenfrated. The residue was purified by flash chromatography (silica gel, 40g) (ehuited over a gradient
5-30-50% ethyl acetate and hexane) to give the title compound as clear oil, 91 mg (76%). "H NMR
{CDCL) & 7..79 (1H, s), 7.65 (2H,s), 7.46(2H,m), 7.25(1H, s), 4.85(2H,m), 4.68(2H,s), 4.20{3H,s),
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To a solution of benzotriazole (12.8 mg, 0.1075 mmoles) in ethanol {2mL) was added morpholine
(9.4 mg, 0.1075 mmoles) and the reaction was stirred for 10 minutes. A solution of 2-{[(3,5-bis-
triﬂuoromethyl-benzy[)—(?—methy{—ZHuteirazol-S-yi}—amino]-methyl}-4~triﬂunromeﬂ'nyl-benzaldehyde (50 mg,
0.0977 mmoles) in ethanol (1 mL) was added to the reaction mixiure and it was further stiﬁed for 16 hours.
The imine fragment was observed MH'=581.4, Parention for the intermediate was not found. The ethanol
was evaporated and the crude product was taken to the next step. Half of the crude was dissolved in
toluene and methyl magnesium bromide (97 OL, 0.2916 mmoles of a 3M solution in ether) was added. The
reaction mixture was heated at reflux for 2 hours. LC-MS indicated formation of product. The solvent was
avaporated from the reaction mixture. 1N NaOH solution was added and the aqueous layer was exiracted
with dichloromethane. The organic iayer was concentrated and the residue was dissolved in DMSO and

purified on prepHPLC (Shimadzu, 30x50 C18, Basic, 30-85%, 0.1% NaOH, 8min gradient, 220UV) to yield
8.2 mg (28%) of the tifle compound as diear oil. MS (£S") Calc: 596.4, Found: 507.2 (M+1).
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To a solution of benzotriazole (12.8 myg, 0.1075 mmoles) in ethanol (2.5mL) was added piperidine
(9.2 mg, 0.1675 mmoles) and the reaction was stirred for 10 minutes. 2—{[(3 5-Bis-triflucromethyl-benzyl)-
(2-methyl-2H-tetrazol- -5-yl}-aminol-methyl}-4-trifiuoromethyl- -benzaldehyde (50 mg, 0.0977 mmoles) was
added to the reaction mixture and it was further stirred for 16 hours. The imine fragment was observed
MH"=579.4. Parent ion for the intermediate was not found. Ethanol was evaporated and the crude product
was taken to the next step. To the crude praduct in toluene {2 mL) was added ethyl magnesium bromide
(97 L, 0.2916 mmoles of a 3M solution in ether). The reaction mixture was heated at 50°C for 2 hours.
LC-MS indicated formation of product. The reaction mixture was diluted with ethyl acetate (2ml). The
organic layer was washed with saturated aqueous NH,CI solution followed by 1N NaOH solution. The
organic Iayer was concentrated and the residue was dissalved In DMSO and purified on prepHPLC
(Shlmadzu 30x50 €18, Basic, 30-95%, 0.1% NaOH, 8min gradient, 220UV) to yield the tile compound as
clear oil 13.8 mg (23%). MS (ES*) Calc: 608.5, Found: 609.1 {M+1).

According to the procedure described in Exampié 8 using corresponding amines and Grignard reagents,

Examples 7 to 18 were made:
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Example 19: N-[3,5-bis(triffucrometh benzyll-2-me; I-N~T2—{1-I'meﬂwl(uwidin—4~vime’rhvnamin0]pronvﬁ—
5-(trifucromethviibenzy -2H-tetrazol-5-amine

- CFy
,N*{v
N, )\N
Fa CFa
|
NA

0.132M soluiions of benzotriazole {790 mg/50 ml), triethylamine (0.83 mi/50 ml} and aldehyde from
Preparation 8 (3 g/50 ml) in ethanal were prepared.

To the solution of amine (60 mmol) in ethanol was added benzotriazole solution (450 L, 54
mrnols), iriethylamine solution (450 ul, 54 mmols), and the aldehyde solution (450 ul, 54 mmois) via the
TECAN {Model: Genesis RSP 150 TECAN US, Durham, NC, USA). Reaction mixtures were shaken at
room temperature for 14 hours. Organic soivenis were evaporated on Genevac HT-24 (Bamstead
Genevac, Valley Cottage, NY, USA). Toluene (1500 ul) was added followed by 3M ethyl magnesium
bromide in ether (80 uL, 240 mmol} via the TECAN. Reaction mixture was heated to 80°C for 2 hours.
Reaction mixture was cocled, diluted with sthyl acetate (2 mi), quenched with saturated aquedus NH,CI
(2 ml) then shaken. The aqueous layer was removed. Organic layer was evaporated. Residue was
diluted in 1ml of DMSO, filterad and purified. MS (ES") Calc: 645.2, Found: 646.3 (M+1).

According to the procedure described in Example 19 using corresponding amines and Grignard reagentis,
compounds 20 tc 78 were made:
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arnine N
B\E

82




735.3 193 1-[(1-(142-(0, 5-
bi s(trifluoronethyl)benzyl](2-
WO 200mpiséey 1- 2H-t et r azol
(trifluoromethyl)phenyl]propyll pi
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trifluoromethyl-benzyl)-{2-
methyl-2H-{strazol-5-yl)-
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pethyl 1-[1-712-({[3 5
bi $(trifluoronmethypbenzyli (2- MS MS
ExampldBY hY | crébled @ik azol - 5- yl gggi.nol et hyQ. 4- | Found
(trifluoronethyl)phenyl]propyl}pi | M+1
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methyl-2H-tetrazol-5-y]
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Preparation 10:

(3,5-Bis-triff# t/\J@:@/

pyrazin-2-y1)12

propyl)-5-trifluoromnethyl -
~

benzyl kam ne To

a flask charged w
(5- Brono- pyr azi n-
ol i n-4-yl -propyl)-

(m 5 H) O0.88
J=6.64, 3F-1).

(d,
VB

enzyl) - ( 5- br ono-

et hygr; 1- nor phol i n- 4-yl

42- ( 2- met hyl

%

5-

- 1-nor
i f1 uoronet hyl benzyl i

ph

-amne (94 nyg, 0.198 .mmvl) was added THF
(2 m.) followed by p#tassi umt-butoxide

(28 ng, 0.249 nmmol
5-bis(trifluoromet

After 4 m nute

).
hyl ) benzyl

s, 3,

brom de (0.05

m.; 0.272 nol) was added. The m xture was

stirred at

roomtenperature for 2 hours.

The react_i on m xture was qu_enched with _




Exanpl e 205:
(5-Brono- pyrazi n-2-v114241- nor phol i n4-14-p
wo 2007/pMdL) - 54ri f |l uor onet hyl - benzyl | - am persYr000524
2007/ 105049PCT/ 1132007/ 000524 To a
sol ution of
2-(2-Methyl-1- rmrphol in-4-yl-propyl)-5-tri
STEP A: Pibpakbth 0MKBE-H e Q@S-(trﬂil%ﬁ:m%l)—bgzdyﬂ'ﬁ-{a,&

)|
bns(tnﬂuoro%ib nrz]yg_a mI‘E’&gHﬁggzor 2zl ne ( 81 m}], 0 465

mml ) foll owed by, i tani um i sopr opoxi de

(0.2 uL; 0.675 myo The r@FsuItlng

m xture was stirr6d Mt for 16 hours.

The reaction ff ooled to room

t enperature and uted g th MeOH (0.5

m.). To this was added sodi um borohydri de

(20 ng, 0.528 mmol ) e resulting mxture

is stirred at no enperature for 16

hours. Ethyl acetiatd and water were added

and stirred for 15"m nutes. Reaction is

To 350tiPeri2-Hoehis wlugsengh g Peng B iRanstintaH-sirazg-6-d)-aginpl-methyil-4-

tnfiuoromethyFheszalreyfird200.P ing) 0 831 mimsleshia sthrmvel (3Winthwas/wddeg N-methyl
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stired at rooVidmBerARd W A$ RUS. 1HOMEIN &ML ﬁv%c@‘noen&étédﬁo@&r%@ ethanol and
the residue vaE{akel IAFERES @5 5O cocld ® 074 Mﬁamn%d&fd .8, 1564
mmoles of aQMsofuLo%%chgrm ﬁgg‘?‘%ﬁogfﬁ%gg%/ u(a aIIoweg%wg'm
W I

roora temperature and
el'ytin P
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andthe m'xf%eo"r?ﬁf-}ﬂ??&’ff @'7‘“% oty MRS R ASHey 1N HaQH R eRbior 10. The
aqueous layeg pps WMt@)co@xnmagc oer m@{ﬁned\]:gel sogm sulfate and
concentrated Jjve F o of. S'he ciuie) propudb@as pigified L siffea fel chiolgtography on the
ISCO CombithstBsysteintipsjocybdIBC ] Lidedin, (N, Usrwith Sftddnt otk ndinahd! in
dlchloromeihérﬁib yield hﬁ fitle ébmﬁouﬂcm&lf! 2 Hﬂ; o ﬁb?d) £s$ght ﬁlm ol Mé' &S } Calc;
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3H 0.88 (d, J.64Hz, 3H) 0.71 (d, J664
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2007/ 105049P
of
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2-met hyl - 2H-t et razol- 5-y1) - am noknet hyl } -
To a farr flask was added 20% Pd(OH); on carbon (23.2 mg) followed by addition of methanol (22
mL). To this ypresion wrveddp A solpbrehhipK lbeRzyiresthhiiahinghoranplyd-k az et
{trifluoromethyl)okingyl-R-L3@tbisErideampiyebebA)-2-(8hy R rgrazo- 5mth3(298.7 mg, 0.463
mmoles) in mEEEBILE1Bg redction dixidre wel stirfal (6@ BfdRgHA BrokddeEN 4. 159 Ekbom
was added N, N-diisopropyl et hyl am ne (DI EA)
(0.15nL) and the m xture was cooled in an
ice bath, followed 5 :
met hanesul fonyl chl ori de (404). The
resulting solution was stirred for 1 hour
and was diluted with water and DCE. The
- organi c | ayer was separated, washed with
brine, dried and evaporated to afford the




/0 According to the procedure described in
Exanpl e 5,

wo 2000/¥sds8, 5- bi s(trifluoronethyl)benzyf| eNgmbdodooes2s
R)-1-[4- am ne) was prepared fromthe
correspondi ng al dehyde and
4- (et hoxynet hyl ) - 4- hydr oxypi peridine in

temperature&; 8/‘?;0%'5 e+hg regcgcmmi}{ure reg)chroug-g I&@il éf%l Rijthrnlrrg.ﬂ?anol
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1H), 1.75 (m 2HN "M 33%0 0.90 (d,
3H), 0.60(d, F3H) - Cal ¢ 698. 65,
Found 699.7 (Mt Th) s onpound was
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met hyl ) benzylj-N-[2-{(
M ) - 4-1 uor opi peri di n-
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Pertinent—6rystal —da
col l ection, and refinenment are sunmarized
in Table 213-1. A trial structure
was obtai ned by direct nmethods. This tria
structure refined routinely up until a
poi nt. The structures contained two salt
nol ecul es per asymé®ric unit. In all
there were six CF3 groups - al

disordered. The disorder was fit by using
six fluorine atons per CF3 group. The six
were arrange in two idealized groups with
correspondi ng popul ati ons which were
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Crystal size 0.20 x 0.18 x 0.16 nmB8 Theta
range for data collection 2.33 to 50.55.

wo 20028kds€ct i ons col | ected 11635 | ndeperdemsbooroens2

reflections 6256 [R(int) = 0.0307]

Conpl eteness to theta = 50.55 84.0 %
Absorption correction None Max. and m n.
transm ssion 0.8248 and 0. 7629 Refi nenent

nmet hod Ful | -matriX |east-squares on oy | M© Found
Example # | Dat aClemicd§emeai nt s| / par avedues s 6256 / 87 [ M+
1208 Goodness-of-fit on F2 0.977 |Anal R
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H.NT0
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methyl-2H-tetrazal-5-yI}-amino]- N ‘ s
methyl}-4-trifluoromethyi- Fa /\Q
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~
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Tabl e 213-2. Atom c coordinates ( x 104)

and equi val ent

i sotropi c displacenent

wo opadsapet ers (A2x 103) for nesyl ate saldrmaonroooszs

crystal of exanple 213. U(eq) is defined
as one third of the trace of the
ort hogonal i zed Ub tensor. Ueq) C(1)
r—;7/f)\ 11:0!:/1\ 1.3 0&:/9\ RQ(1\ l\l(?\ ST
-115 00( 1) 13443(2) 70(1) N(3)| mscao N
Example # 137(%‘)”%%'?“7'(1%) 12615(2) ¥BEW N(4) | 913(2) M
ch:M\ 11‘7'\,\&, 37(1\ N(5) 1214(2
% 2199 2) 32(1)Ng(6) - 382(3)
'ﬂ i’%h%(s) 125( ) &I\I(? 6044.1)
1“323*368@@'("2‘)1 31(1) 5) (13 [1230(1
methyl} 4-triffluoromethyl-
84 phenyl}-propyll-methyl-amino)- 682.3 683.3
heptanoic acid N
~
[::;rOH
0

Example 85: N-I3,5-bis(trifilugromethylibenzyll-2-methyvi-N-[2-{1-[( pyridin-3-vimethyllamiriolpropyl-5-

(irifluoromethyl)benzyil-2 H-tetrazol-5-amine

STEP A: Preparation of N-2-(1-aminopropyt)-5-(trifluoromethylibenzyl]-N-[3, S-bis(triftuoromethyl}benzyl}-2-
methyl-2H-tetrazol-5-amine

N

\N " CF3
FaC

CF3

NHa

To a solution of 2-{[(3,5—bis—tr'rfiUoromethyl~benzy|)—(2—methyl—2H-tetrazoI-5-yl)—amino}—methyl}—4—
trifluoromethyl-benzonitrile {Preparation 7} (300.0 mg, 0.590 fmmoles} in toluene (1.2mL) was added ethyl
magnesium bromide (0.59 ml, 1.77 mmales of a 3M solution in ether) dropwise at room temperature and
the reaction mixiure was stimed for 2.5 hours. The reaction was quenched by adding methanol (0.98 mL)

dropwise with stirring until methanol and foluene were thoroughly mixed. To this mixture sodium

borohydride (22.3 mg, 0.580 mmoiés) was added in one porfion and the reaction stimed for 1.5 hours. A

g1




15131(1) 65(1) 0(9) -1129(1) 1111(1)
15208(1) 64(1) 0(10) -1350&1; giggii
wo20023@4 (1) 72(1) 0(11) -2562(2 cr;mzeoweou;z:t

16054(2) - 84(1) C(12) -3568(2) 885(1)

15412(2) 80(1) 0(13) -3332(2) 1177(1)

14715(2) 63(1) 0(14) -2125(2) 1284(1)
10% aqueonA(: %‘%‘) nﬁ_ :(o 1) p Wi pe t{ bubbling
stopped. T 6@71 5) %6%‘54? wrth ?é i%ﬁzoluhgygheﬂéLamc layer was
dried over sodium suliate, ﬁ[tered and concentrated e crude product was purified using catuon
exchange resin (Waters Oasis MCX 68CC 500mg LP Exiraction Cartridge, Waters, Milford, MA, USA) to
yield the title compound (278.4 mg, 87% vield) as yellow gum. MS (ES") Calc: 608.5, Found: 609,1 (M+1).

STEP B: Preparation of N-{3,5-bis(trifluorom ethylibenzyl}-2-methyl-N-[2-{1-{{pyridin-3-
yimethyl)aminojpropyl}-s-{tifluoromethylibenzylj-2H-tetrazol-5-amine

\
N=N
ML, or,
CFy
NH
“
N

To a solution of N-[2—(1—aminopropyi)—5—(triﬂuoromeﬂtyl)benzyl}-N~[3,5—bis(tﬁﬂuomeﬂ1y!)benzyl]—2—
methy-2H-tetrazol-5-amine (60.0 mg, 0.01 mmoles) in ethanal (0.85mL} was added 3-
pyridinecarboxaldehyde (26.0 mg, 0.122 mmoles) and the reaction mixture was stirred at room tfemperature
for 18 hours. The reaction mixture was cooled to 0°C and sodium borohydride (10.0 mq, 0.133 mmoles)
was added in one portion. The reaction mixture was stirred in ice bath for 2 hours and then at room
temperature for ovemnight. The reaction mixture was concentrated to remove ethanot and the residus was
taken up in ethyl acetate and water. The aquecus layer was extracted with ethyl acetate (2X) and the
combined organic layer was washed with brine, dried dver sodium suifate and concentrated. The crude
product was purified using silica gel chromatography on the ISCO Combiflash systemn with a 1-0%
methanel in dichforomethane gradient to yield the title compound {54.6 mg, 78% vield) as colorless gum.
MS (ES") Calc: 608.5, Found: 609.1 (M+1).

According to a procedure analogous to that described in Example 85 using appropriate aldehyde,
compound 88 was made:

g2



-4011(2) 325(1) 16861(3) 159(2)  434(1)
F(158§ ?2298(3) 18004(2) 211(3) F(15C)

wo 200742p8(3) 141(1) 16295(3) 196(3) F( 1581500700052
-1841(2) 276(1) 17527(2) 115(1) F(15Y)
-3380(2) 140(1) 16205(2) 149(1) F(15Z) .
-3629(2) 503(1) 17695(2) 1450) C(19)
-4381(2) 1373(1) 13962(2) 96(1) F(19A)
-5494(1) 1256(1) 14202(2) 103(1)

M3
MS
Found
Example # Chemical Name Structure Cale M1
N-(3,5-Bis-trifluoromethyi- \
N~y
benzyl)-(Z-methyl-2H- !
Noe CFy
tefrazol-5-yl)-(2-{1- N" "N
[(pyridin-4-yimethyl)- FsC
ey 5.
36 aminol-propyl}- CFy 631.54 632.3
trifluoromethyl-benzyl}- NH
aming
=
|
l N

tifluoromethyl-phenyl)-propyll-4-flucro-piperidin-4- 1}-methanol

\
Ny
N, |
N)\N CF;
FiC
0 CF4

N

To a solution of 2-{[(3,5-bis-triﬂuoromethy!-benzyi)-(2—meﬁ1yl-ZH-tetrazol-s-yl)-amino]—methyl}4—
trifluoromethyl-benzonitrile {Preparation 7} (2.1 g, 4.1 mmol), in toluene (30 mL) was added a 3M etherea]
solution of ethyl magnesium bromide (4.13 mL) and the resulting sclution was heated in a microwave for
30 minutes at 60°C. The solution was quenched with ice cold 1N HCI and the pH was adjustedto 7. The
resulting solution was extracted with ethyl acetate and the exiract was dried. Evaporation of the solvent
and purification on sflica gel yielded the ethyl ketone. MS (ES™) Cale: 539.4, Found: 540.5 {M+1).

To a solution of the ethyiketone obtained above {3.4 g, 6.3 mmol) in MeOH (25 mL) was added
sodium borohydride (0.46 g, 12.6 mmol) at 0°C and the resulting mixture was stirred overnight. The
solution was concentrated and purified on silica gel to afford 3.4 grams of the desires alcohol. MS {ES")
Caic: 541.4, Found: 542.5 (M+1). -

To a solution of the above aleohol (2.7 g, 5 mmal) in DCM (80 ml) was added triphenyiphosphine
(6.2 g, 19.9 mmol) followed by N-bromosuccinimide {3.54 g, 19.9 mmol) at 0°C and the resulting mixture
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F(19B) -4297(2) 13330 ) 12762(2) 142(1)
F(19C) -4342(2) 1712(1) 14244(2) 136(1)
wo 200/ (03RX) -3968(3) 1642(1) 13346(3) 91(@Ed)B20071000524
F(19Y) -5219(3) 14910 ) 14692(3) 177(5)
F(19Z) -4913(4) 1143(1) 13166(3) 165(4)
C(23) 1433(1) 954(1) 13542(1) 66(1) C(24)
was sfirred %ﬁ%ﬂ-) Cch%lzlh(aﬂ& oﬂé%&éé#%ixt&@&&}uﬁ%&ﬁz\mr silica gel yielded the
desired bror'nrgé)(?r.éﬂg. 90@94\5&%8*}&?&8&£§2) Fogn%pao;)).tl {(M+1).

To a solution of this bromide (0.15 g, 0.25 mmol) in acetonitrile {2 mL) was added diisopropylethyl
amine {0.13 mL, 0.74 mmol), potassium iodide {0.062 g, 0.372 mmol} followed by 4-fluoro-4-
hydroxymethyl piperidine (0.105 g, 0.62 mmol). The resulting solution was stirred at 80°C for 12 hours.
The solutioh was cooled to room temperature and was concentrated. Purification of the crude product
afforded the target compound (0.123 g, 75%). MS (ES®) Calc: 656.57, Found: 657.7 {M=+1).

Agcording to the procedure described in Example 87 and using the appropriate amine, compounds of
examples 88-204 were made:

MS Cal MS Found
; alc
Example # Chemical Name Structure M1
(3,5-Bis-trifluoromethyi-benzyl)- \N
SN
{2-[1-(4-ethoxymethyl-4-fluoro- N, J\

piperidin-1-yl-propylj-5- NN CFs
trifluoromethyl-benzyl}-(2- FyC
88 684.26 685.5

methyl-2H-tetrazol-5-yi}-amine
N.
\/Q\EJF
Ethyl-carbamic acid 1-[1-{2- \
{I{3,5-bis-friflucromethyi- N’Nl
benzyly-(2-methyl-2H-tetrazol-5- NN

CF;
yi)-amincl-methyl}-4- Facm\g

89 trifluoromethyi-phenyl)-propyll- CF; 727.27 728.7
4-flucro-piperidin-4-ylmethyl N
ester \ \Q
HNTO E

O
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wo 200%83¢ 2) 4230 )

C(26) -862(2)
-193(2) 312(1)

1577(2) 630(1)

404(1) 11539(2) 78(1) C(27)
10517(2) 77(1) C(28)
10446(2) 69(1) C(29) pcTaB2007/000524
11414(2) 55(1) C(30)

-2202(2) 269(1) 11607(2) 99(1) F(30A)
-2672(4) 980 ) 10619(2) 148(2) F(306)

2886(3) RRRM\ 11777(4) 169(3)..930C TS E
d
-221 4 1) 12608( 2) 181( 2) F( 30><h/(s<3a1c oun
Example # | _ 5o Cal (1) Structure hi+1
(3,5-Bis-trifluoramethyi-benzyl)- \
(2-methyl-2H-tetrazol-5-yl)-{2- N'N‘){“\
[1-{4-pyridin-2-yl-piperazin-1-yl)- NN CFs
propyl]-S-triflucromethyl- F3C
benzyl}-amine CFs3
90 686.25 G87.7
O
N
N -
<
1-[1-(2-{[(3,5-Bis-trifluoromethyl- \
benzyl)-(2-methyl-2H-tetrazol-5- ,\;N:{‘\‘\
yi)-amino}-methyl}-4- NN CFs
triflucromethyl-phenyl}-propyll- | FzC
91 piperidin-4-ol CFy 624.23 625.7
¢
OH
{1-[1-(2-{[(3,5-Bis- \
trifluoromethyl-benzyl)-(2- N'N-E'\ c
methyl-2H-{strazol-5-yil-amino]- NN F3
: - F3C. !
92 methyl}-4-triffucromethyl 3 §38.04 639.7
phenyl}-propyl]-piperidin-3-yl}- CF3
methanol N
o
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wo 2001036838 ( 2)

12672(2) 138(1) F(30Y) -2252(

11429(2) 129(1) F(30Z)
138(1) C(34)

11332(2) 560 )
11742(2) 71(1)

10936(2) 105(1) ((37)

2) -81(1)

-2936(2) 414(1)
2918(2) 754( 2rTaB2007/000524
35) 3884(2) 462(1)
36)  3846(2) 147(1)
3745(2) 359(1)

vioxy}-2-fluore-benzoniirile

I3120(2)—77(1) 894(1) N(38)—3109H ) VS Found
Example # 100 5‘9’@‘2@31 ]@2’{6 1) C( 3 9) 2 JS%?C{UIZQ MS Cale M+1
1-[1-(2-[(3,5-Bis-trifluoromethyl-
benzyl)-(2-methyl-2H-tetrazol-5- N{lhﬁl\ oF
yl}-aminoj-methyi}-4- N™ N 3
trifluoromethyl-phenyt)-propyll- FaC ©
03 piperidine-4-carboxylic acid CFy 651.24 652.3
amide N
HZNE/EO
{1-[1-(2-{[{3,5-Bis- \
trifluoromethyl-benzyl}-(2- N'Ell oF
methyl-2H-tetrazol-5-yl)-amino]- N™ "N 3
04 methyl}-4-trifluoromethyl- Fac\@j\g 624.23 595.4
phenyl)-propylj-pyrrolidin-2-yi}- CF3
methanol N
o
4-1-[1-(2](3,5-Bis-
iriflioromethyi-benzyl}-(2- N':l‘—\N oF
methyl-2H-tetrazol-5-y1}-amino}- N7 N 8
methyl}-4-trifluoromethyl- Fs /\E;r
phenyl}-propyll-piperidin-4- CF;
95 ‘ 74324 744.8
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1189(1) 9705(2) 71(1) C(40) 2331(2)

1340(1) 8449(2) 70(1) C(41) 3613(2) 14700
WO 200018887 (2) 73(1) C(42)

8695(2) 69(1) C(43) 4424(2) 1043(1)
10002(2) 85(1) 944) 3803(1) 1759(1)
9188(1) 103(1) C(45) 3806(2) 1618(1)

4584(2) 1197 (@CY/1B2007/000524

7079(2) 95(1) 0(46) 2892(2) 1859(1) S ca 5 Found
Example # 6760@“’-%)“031-&5'(91) ) 2025( 1)Stl’uchg 47) ale M1
{1-11-(2-{}(3,5-Bis- _ \N
triflucromethyl-benzyl}-(2- N B‘J\ oF
' methyl-2H-tetrazol-5-yl}-amino]- NN 8
methyl}-4-trifluaromethyl- F3C
phenyl}-propyfl-piperidin-4-yl}- CF, ~
96 {4-fluoro-phenyl}-methanone N 730.25 731.5
O
F
{3,5-Bis-triflucromethyi-benzyl)- \N
{2]1-(4~ethoxymethyi-piperidin- N “/{\’k o
1-yi}-propyl}-5-trifluoromethyl- NN 8
benzyl}-(2-methyl-2H-tetrazol5- | FaC
97 yl}-amine CFs 666.27 667.7
N
/\5)
{3,5-Bis-trifluoromethyi-benzyl)- \N
{2-[1-{3—ﬂuoro;azeiidin-1—y1}~ N
, Ne B CFs
*| propyl}S-riflucromethyl- N™ °N
benzyl}-(2-methyl-2H-tetrazol-5- | FsC
08 yiy-amine &, 598.19 599.7
<:>
F
N-[3,5- /
bis{triflusromethyl)benzyil-N-[2- Fe )l[N\N
¥/
{1-[4<{ethoxymethyl)piperidin-1- NN E 667.2
ele] yilpropyl}-5- M | 666.63 ’
(trifluoromethyl oenzyl]-2- - N
methyl-2H-tetrazol-5-amine O\/Q F - -

© o7




wo 2004505443) 6837(1) 690 )

3015(2) 5593(2) 151(2) C(48)

2072( 3)

2310(1) 5256(3) 192(2) 8(350) 26370 )
0( 3292007000524
431(1) 8164(2) 93(1) 0(351) 1325(2) 464(1)
6728(2) 136(1) 0(352) 3236(2) 725(1)

6198(1) 85(1) C(353) 3062(2) 55(1) 6219(2)

3133(2)

-1827(1) 10904(2)

Example #

74(1) O(101) -1609(2)

640

Chemical Name

Structure

MS Cale

MS Found .
M+1

100

N-[3,5-
bis{trifluoromethyljbenzyl]-N-{2-
['1-(3-luoroazetidin-1-yl)propyl]-
S-{trifluoromathyhibenzyl}-2-
methyl-2H-tetrazol-5-amine

508.49

590.4

101

1-{1-[2-{{3,5-
bis(triflucromethyl)benzylj(2-
methyl-2H-tetrazol-5-
yi)amino}methyl)-4-
{trifluoromethyliphenylipropyliaz
etidin-3-ol

-596.5

597

102

(1R, 2R)}-2-(4-{12-({[3,5-
bis{trifluoromethyl}benzyl]{2-
methyl-2H-tetrazol-5-
yl)amino}methyl}-4-
{trifluoromethyl)phenyllpropyiipi
perazin-1-ylicyclopentanol

693.66

694.1

103

4-{1-[2-({3,5-
bis(trifluoromethyllbenzyij(2-
methyl-2H-tetraéoI~5-
yliamino}methyl}-4-
(trifluoromethyl)phenyl]propylipi
perazine-1-carbaldehyde

837.55

838.1

98



wo 200M03004)

N( 102)
N( 103)

-1841(2)
-1021( 2)
-291(2)
-662(2)
-912(3)
N(107) -2232(1)

N( 105)
C( 106)

-2128(1) 11496(2)
-2338(1) 11058(2)

67(1)
84( 1)

-2187(1) 10303(2) 88¢1gB2007/000524
-1857(1) 10172(2) 730 )
-2707(1) 11429(3) 122(1)
-1524(1) 11052(2) 56(1)

FaZlo WAL AY

Example #

(108 =3484(1H—
WO 2690idaLQ5R49
-3549(1) - 1405(1)

15421 —11432(1)

- PCT/ 02907/ 000524

oo 1)

108)

MS Found
M+1

104

N-[3,5-
bis(trifluoromethylibenzyl]-N-[2-
{1-[3-(3-flucrophenoxy)azetidin-
1-yllpropyi}-5-
(trifluoromethyl)benzyl]-2-
methyl-2H-tetrazol-5-amine

/
NI’N\
N

690.58

691.4

105

| N{3.5-

bis(trifluocromethylbenzyl]-N-[2-
{1-f4-{3-isopropyl-1,2 4~
oxadiazol-5-ylpiperidin-1-
yllpropyl}-&-
(frifluoromethyl)benzyl]-2-
methyl-2H+tetrazol-5-amine

718.67

719.27

106

1-{1]2-({{3,5-
bis(trifiuoromethyl)benzyl)(2-
methyl-2H-tetrazol-5-
ylaminc}methy!)-4-
{triflucromethy!)phenyllpropyfpf
peridine-3-carboxamide

651.58

652.25

107

N-{3,5-
bis(triflucromethyDbenzyl}-2-
methyl-N-j2-{1-{4-(4-methyl-4H-
1,2,4-triazol-3-ylpiperidin-1-
yllpropyl}-5-
(trifluoromethyl)benzyi]-2H-

tetrazol-5-amine

689.63

690.25

29




12780(1) 60(1) C(110) -2872(1) -1581(1)
13747(1) 68(1) C(111) -2965(2) -1467(1)
wo 20094886(2) 67(1) C(112) -3716(2) - 1192(ikpeorw00s24
15254(2) 72(1) 0(113) -4356(2) -1015(1)
14298(2) 77(1) C(114) -4285(2) -1124(1)
13061(2) 81(1) C(115) -2226(2) -1663(1)
T6042( 2)—99¢ 1) —F(HA)—2380(2)—4522( 1)
Example # | 171280Rba febb( 1) F(11B) -1041(2) - 16718 &3 o
15854(2) 164(1) H(11C) (2)
2-(1-{1-[2-({[3,5-
bis(iriflucromethyt}benzyl)(2- F,
methyl-2H-tetrazol-5- F
108 652.6 653.26
| yllamino}methyl)-4-
(trifluoromethyl)phenyllpropylipi
peridin-4-yl)ethanol
F\ £ F
N{3,5- N/\
bis(trifluoromethylbenzyll-N-gz- | F. H/N\
{1-(3,4-dimethylpiperazin-1-
109 JDpropyll6- FN"NW/N 637.50 638.27
{triflucromethyl)benzy(}-2- \N”‘N
methyl-2H-tetrazol-5-amine E E
F F F
F——F
(1-{1-12-({f3.5-
bis(trifluoromethyt)benzyl}2- (5\‘\!:
methyl-2H-tetrazol-5- F
110 N F 638.58 639.24
ylamino}methyl)-4- N ~
{triluoromethyl)phenyllpropylipi n=N N
peridin-4-yhmethanol F Ck,m
F ¥
N-[3,5- F S E
bis(irifluoromethyl)benzyl}-2- F F }’,\l—‘N\ F F
methyl-N-[2-{1-[4- NYN
1 (tetrahydrofuran-2- N F 693.66 694.24
vimethyl)piperazin-1-yfpropyl}- 7
5-{trifluoromethyljbenzyl]-2H- N/ﬁ ﬁ
tetrazol-5-amine \\/N 0

100




-1989(1) 16076(2)
-1909(1) 15618(3)
wo 2007/k8Q8( 1)
©1422(1) 16623(4)

-700( 1) 14552(2)
-654(1) 15744(2)
745(1}13967(3)

16835( 3)

141(1) F(11X)
108(2) F(11Y)
192(3) F(112)
155(3) C(119)
114(1) F(1 XA)
190(2) F(1XB)
E(1XC)

194(2)
AY 7

-1490( 3)
-2922( 2)
- 14961/3po07/000524
_5167(2)
- 5246( 4)
- 6275( 2)
-461

(3)

Example #

4=

SsrrHedE 2

172(3) F(1XX)

122(1) Sepeiuey)

-571

sﬁlgéalc

MS Found
M+1

112

N-3,5-
his(triflucromethyi}benzyl]-N-[2-
{1-[4-(2-methoxyethyl)piperidin-
1-yllpropyl-5-
(trifluoromethyl)benzyl}-2-
methyl-2H-tetrazol-5-amine

666.63

66G7.26

113

N{3,5-
bis(trifluoromethylbenzyl}-2-
methyl-N-[5-(trifluoromethyi)-2-
(1-{3-4-
{triﬂuoromemyl)phen(;xy}azetidi
n-1-yl}propylibenzyl}-2H-
tetrazol-5-amine

kL

740.59

74117

114

N-[3,5-
bis(trifluoromethy}benzyi]-2-
methyl-N-{2{1-(2-
phenylpyrroiidin-1-yl)propyl}-5-

(trifluoromethyl)benzyl}-2H-

tetrazol-5-amine

870.62

671.25

101




-4480(2) -458(1) 15179(2) 166(2) FO X2)
-6043(2) -808(1) 15256(2) 147(1) C(123)
wo 20090884 (1) -1229(1) 10247(1) 70(1) C( 22007000524
-720(1) -1025(1) 10813(1) 63(1)  -909(1)
C(125)  -771(1) 12028(1) 77(1) 0(126)
'196(2) -720(1) 12593(2) 78(1) 0(127)
1204(2) =639 1) 411952(2)—89(1)—€(128) VS Eound
Example # 1261€rdhica ¥&R( 1) 2j0739( Z)S&Zc§u(rel) MS Cale M1

2[{1-{142-({I3,5-
bis{trifluoramethyl)benzyfj(2- U |
methyl-2H-etrazol-5- A O/YN\

115 | yllaminojmethyl)}-4- FE NN o 709.65 710.26
{triflucromethyliphenylpropylipi N‘N)L/
peridin-4-ylloxy]-N,N- /g F
dimethylacetamide Foy F F
141-[2-{13,5-
bis{frifluoromethyl)benzyf](2-
methyl-2H-tetrazol-5-

116 B624.55 §25.23
yl)amino}methyl)-4-
(ﬁiﬂuoromethyi)phenyf}propyl}pi
peridin-3-ol
N43,5-
bis{trifluoromethyi)benzyi}-2-

. methyl-N-J2-{1-{4-(pyrrolidin-1-

b ylcarbonyl)piperidin-1-yljpropyl}- "NYN N 70567 708.27

. N O
{trifluoromethybenzyl]-2H- N—N
tetrazol-5-amine / F F
F7 £ F
102




WO 200705634\

309( 2)
170( 2)
r 894(2)
- 296( 2)
1093( 2)
1117(2)

C(129)
c( 130)

F(13B)
F(130)
F( 13X)

—/ 40 1 A7(. A\

- 947(1)
- 584( 1)
-663(1)
-239( 1)
-727(1)
-387(1)

10147(2)
13934( 2)
14396( 2)
13962( 3)
14661( 2)

14328(5)
1 /IRL'\F\/ Q\ 1 R'—_\(

53(1)
106( 1)
126 (Pl:)f/mzenwooosu
147(1)
156( 2)
193( 3)

)

Example #

FCE3Y—14+4)

F( 13&lemBRNL2)
C(134) 363(2)

-4
- 10

oa0/1\
AN

10(1) 13973(4) 165
54§ 13 gEIBD)

ﬂé Cale

MS Found
M+1

118

A-{1-24{3,5-
bis(iriflucromethyibenzylj(2-
methyl-2H-tetrazol-5-
yliarmino}methyl)-4-
{trifluoromethyl)phenyllpropylipy
rrolidin-3-of

610.52

611.2

119

N-3,5-
bis(triffuoromethyl)benzyl)-2-
methyl-N-[2-{1-{4-(5-methyl-
1,2,4-oxadiazol-3-yl)piperidin-1-
yilpropyt}-5-
{trifluoromethyl)benzyl]-2H-
tefrazol-5-amine

690.61

691.23

120

4-{1-[2-{{3,5~
bis(triflucromethyl}benzyl](2-
methyl-2H-teirazol-5-
yllamino}methyl)-4-
(trifluoromethyl}phenyl]propyi}pi
perazin-2-one

623.52

624.18

103



wo 200503039/ )

54(1) CO 35)
C(136) 785(2)
- 1386(2)

- 42(

N(138) 1623(2)

C(139) 1673(2)
C(140) 2972(2)
C(141) 3274(2) -

2)

-759(1) 7868(2) 69(1)
-446(1) 7920(3) 103(1)

-655(1) 7976(2) 85@dyms2007/000524

1784(1) 8002(3) 89

-1204(1) 8595(2) 58(1)
-1349(1) 7308(2) 80(1)
-1502(1) 7112(2) 83(1)

1)

Example #

T

0( 14

1661(1) 9312(2) 79
503( 1) Structure

ﬂﬂ)s Cale

MS Found
M+1

121

H(1-{12{3,5-
bis(trifluoromethylibenzyl)(2-
methyl-2H-tetrazol-5-
yliamina}methyl}-4-
(trifluoromethyl jphenyllpropyllaz
efidin-3-yhoxylbenzanitrile

697.6

698.18

122

N-{3,5-
bis{trifiucromethyl)benzyl]-N-[2-
{1-{4-(3-ethyl-1,2, 4-oxadiazol-5-
yhpiperidin-1-ylfpropyl}-5-
(trifluoromethyl}benzyll-2-
methyl-2H-tetrazol-5-amine

704.64

705.25

123

N-[3,5-
bis(trifluoromethyloenzyll-N-[2-
{1-{4~(2-fluorophenyl)piperidin-
1-yllpropyl}-5-
(trifluoromethyl)benzyl}-2-
methyl-2H-tetrazol-5-amine

702.64

703.24

104




9504(2) 72(1) 9144) 2404(1) -2066(1)
~1954(1)
- 2202 (&ymB2007/000524
-2388(1)
-2706( 1)
- 763(1)

7822(2) 121(1) C(145) 4572(2)
wo 2007800 3) 120(1) 0(146) 4877(2)
8777(2) 149(1) C(147) 6020(2)
8723(3) 205(2) C(148) 5969(4)
7873(4) 382(5) .3(450) 4847(1)

40O

Example # 1034a(eaa:atﬁﬂa‘$( 1) C(451) 3§rﬂ- )
8518(2) 103(1) 0(|452) 5511(1

902Z8( 1) 70(1) 0(450) 4983(2) -782¢(

M§ Calc

.MS Found
M-+1

N-3,5-
bis{triflucromethyl)benzyl}-N-f2-
{142~

124 chiorophenoxy)piperidin-1-
ylipropyl}-5-
(trifiuoromethyl)benzyl}-2-
methyl-2H-tetrazol-5-amine

735.08

735.19

2-{[(3sr1-{1{2-({{3,5
bis(triflucromethyl)benzyl]{2-
. methyl-2H-tetrazol-5-

125 yhamino}methyl)-4-
(triflueromethyl)phenyllpropylipy
rrolidin-3-yljoxy}-NN-
dimethylacetamide

695.63

696.24

1-{1-{1-2-{{I3,5-
bis{triflucromethyl}oenzyf](2- F
methyl-2H-{etrazol-5- F
yl)amino}methyl)-4-
(rifluoromethyljphenyllpropyl-
4-phenylpiperidin-4-yljethanone

126

726.68

727.25

105




-1048(1) 8453(2) 85(1) 0(453) 5479(2)

-368(1) 8630(2) 76(1) C(300)
wo2004H38¢ 1) 9372(2) 156(2) C(301)

1764(1) 8379(2) 154(2)

PCT/ LB2007/ 000524 C(302)

8542(3) 186(2) C(303)

- 2576( 1)
WD 2007/ 105049
21612(2) 1263(1)

laValaVAks LY 1420

-1637(2) 1425(1)

- 211 9¢C2IB2007/000524

Example #

9697(3) 187 (2)—<¢

10696HeAikar AR( 2) U 305)

10527(2) 180(2)

= 2UUJ\ L} LI
§2551(2) 177P6dye

MS Found
+1

127

N-{3,5-
bis(triflucromethyl)benzyl]-2-
methyl-N-[2-(1-{4-[2-
{methylsuifonyl)ethyl]piperazin-
1-ylipropyl}-5-
(tifluoromethyl)benzyl}-2H-
tetrazol-5-amine

~J
i
e}

715.68

716.2

128

1 bis{triffuoromethyl)benzyi](2-

2-1{1-[2-(§3,5-

methyl-2H-tetrazol-5-
yllamino}methyl)-4-
(rifiuoromethyl)phenyl]propyllpi
peridin-4-yhacetamide

N -665.6

666.2

128

1{1-[2{{[3,5-
bis(trifluoromethyl}benzyi}{2-
methyl-2H-tetrazol-5-
yllamino}methyl}-4-
(rifluoromethyl)phenyflpropyl}-
t,4-dlazepan-5-one

637.55

638.21

130

N-[{38)-1-{1-[2<{{3,5-
bis(irifluoromethyl)benzyi)(2-
methyl-2H-tetrazol-5-
yhamino}methyl)-4-
{triflucromethyliphenyljpropylipy
rrolidin-3-yllacetamide

651.58

662.23

106




wo 20004 B3

C( 306)
C(501) 1053(2)
1304( 3)
2519( 3)

C(504) 3485(2)
3234(2) -

C(503)

-3206(3) 2284(1)
-1857( 1)
-2185(1)
-2310( 1)
-2108( 1)

13592( 2)
14131( 3)
14273( 3)
13876( 4)

1781(1) 13337(3)

9179(5) 252(3)

277(4)
2 3&4482007/000524
361(4)
326( 3)
285( 3)

24 ( 2\

Example #

Q(505)
2019(2)

C{ 50 BlemicARIX 6)
Tabl e 213 3. Bond

= J.UJQ\ 1)

J.%J.US\ L)
-P644( 1) (,14894(5) 7
T’ and an

LU V)
BOIE €8)
gl es [ 1

MS Found
M-+1

131

fot ||cay1 ate——satt
jfangirmations u
ﬁ&&lﬁu&@lﬁe%@tfbm%]&m
methyl-2H-tetrazol-5-
yl)amino}methyl)-4-
(trifluoromethyl)phenylJpropyl}-
N-methylpiperiding-4-
carboxamide

engths
al—of C/\allpn

nyDL &t I

sed to génerate

N
P

665.6

666.26

132

N-[3,5-
bis{triflucromethyl)benzyl]-2-
methyl-N-[2-{1-[4{piperidin-1-
yicarbonyl)piperidin-1-yi]propyl}-
S-(trifluoromethylbenzyl]-2H-

tetrazol-5-amine

719.69

720.28

133

N-[3,5-
bis(trifucromethyl)benzyl}-2-
methyl-N-[2-{1-[3-(3-
methylphenoxy)azetidin-1-
Yllpropyl}-5-
{triflueromethyl)benzyl}-2H-
tefrazol-5-amine

686.62

687.22

134

{1 2-{[3.5-
bis(trifluoromethylbenzy(](2-
methyl-2H-tetrazol-5-
yijamino}methyl)-4-
(triﬂuoromethyl)phenyljpropyl}~
4-phenylpiperidin-4-ol i

OH

700.65

70122

107




C(1)-N(2) 1.323(3) C(30)-F(30X) 1.315(3)
0(1)-N(5) 1.334(3) C(30)-F(30C) 1.321(3
w0 2000309 N(7) 1.372(3) C(30)-F(30Z) 1. 338{BRroo7/000524
N(2)-N(3) 1.343(3) C(30)-F(30B) 1.334(3)
N(3)-N(4) 1.304(3) C(30)-F(30Y) 1.341(2)
N(3)-C(6) 1.440(3) C(34)-N(38) 1. 506( 3)
N( 4) N( 5) 1 3’45( ) U34)-US5) 1. 55 (\5) MS Found
Example # | N( 7) Ctep@8Narib. 427(12) C( 35hude36) 1. 4783 |
N( 7) 0(8) 1.451(2) C(35) - C(37) 1. 559(3)
9) 1. 5008 N(38)-C(39) 1. 522(3)
ﬁ = &4 1. 369( 2) N( 38 gqs) 1.5p1(3)
bis| nﬂuoromethyl)benzyl](2
methyl-2H<tetrazol-5- \H\j
135 ylaminojmethyl}-4- i NN Nz 743.72 744.26
(triflucromethyl)phenyljpropylipi N\N,,';q
perazin-1-yl}-N-isopropylpyridin- ! F F
3-amine F\ £ F
_ F gF
F F
F
{1R,58,65)-3-{1-[2-({[3,5 N=N
bis(trifluoromethyl)benzyl}(2- 7@ /‘N\
methyl-2H-tetrazol-5- Fr N N
136 yl)émim}r_nemy”"‘!' F 716.65 717.22
(triflucromethyl)phenyl]propyll-
6-morpholin-4-yi-3-
azabicyclo[3.1.0]hexane-6-
carbonitrile H
Q;Nﬁo
H \-%N \_/
N-I3,5- ' /
bis(triflucromethyl)benzyl]-N-{2- E /![N;N
{1-[(3a8, 6aR)-1,1- . NN
137 dioxidohexahydro-5H-pyrrolof3, Jm . 685.61 686.15
4-d]isothiazol-5-yfipropyi}-5- N F
{rifluoromethyl}benzyl]-2- oﬁ‘ﬁ/ﬁ -
methyl-2H-tetrazol-5-amine oH O R

108




C(9)-C(10) 1 3899 C(39)- C(40) 1.494(3)

1.383(3)

wo 200ka382(3) C(11)-C(12)

1. 435(3) C(11)- C(15)
C(41) - C(45) 1.502(3)
C(41) - C(42) 1.499(3)
(‘1\49)-1:(4'%\ 1.551(3)

C(10)-C(11)

C(40) - ¢ 41)

1.397(3) C(41) pbAdbdoroonsa

. 1.538(3)

C(12) - C(13) 1.376(3)
C(13)-C(14) 1.376(3)
C(13)-C(19) _1.527(2)

Exampie #

C( 45) - 1. 366( 3)
0( 46 e ﬂ‘? e . 425 3)
C(47)-C(48) 1.508(3)

C(15)-F(15B) 1

C(15) - F(15A) 1| g9843)
C( 139w 15X) 1] 306( 2)
309( 3)

M3 Found
M+1

138

3(:350)0(351) 1.4

bis(trifluoromethyl)benzyl]-2-
methyl-N-[2-{1-[4- R
(tetrahydrofuran-2- F
ylcarbonyl)piperazin-1-
yllpropyi}-5-
{frifluoromethyl)benzyl}-2H-
tetrazol-5-amine

707.64

708.23

139

1 (trifluoromethyl}benzyil-2-

N-3,5-
bis{trifluorometihyl)benzyl]-N-[2-
{1-14-(3-ethyl-5-methyl-4H-

1,2 4-trigzol-4-y|)piperidin-1-
yllpropyi}-5-

methyl-2H-tetrazol-5-amine

717.68

718.23

140

1-(1-{1-[2-({[3.5-
bis(triflucromethyl)benzyi)(2-
methyl-2H-tetrazol-5- F
yl)amino}méthy!)-4-
(trifluoromethyl}phenyljpropyf}pi
peridin-4-yhethanol

652.6

653.25

109




©Q(15)- F(15Y) 1.321(3) S(350)-0(352)
1.4327(16) O(15)-F(15C) 1.331(3)

wo 2009(03@9) - 0(350) 1.4870(18) C(15) - F( 15%1/1B2007/000524
1.351(3) 8(350)-C(353) 1.722(2)
C(19)-F(19B) 1.316(2) C(101)-N(102)

1.343(3) C(19)- F(

19X) 1.

F WaWAlalY

. 317(3)

100

Example #

OO =NCTOP 13
1. 32thed)oal @bt 1) - N
O(19) - F(192) 1.32

105) 1
1(4) N(

HO(O) \./\J.U) = r\ 1TIT)

MS Cale

i%%?g N( 103)

MS Found
M+1

141

T Jutj\ 4) L,\ J.U) = |—\
NE£03) - N(104) 1.3
HistERE ey IErEAP) -
ERBY-2 Bl 26 ety 558
Cf 24Qdikd- 2Mmpipiain 20
viprdhfid ( 19)
(triflucromethyhbenzyl]-2H4-
tetrazol-5-amine

. B18(2)
690.61

691.22

142

4-benzyl-1-{1-[2-({[3,5-
bis(trifluoromethylbenzyl}2-
methyl-2H-tetrazol-5-
yhaminoimethyl)-4-
(trifluoromethyl}phenyllpropyfpi
peridin-4-ol

714.67

715.27

143

1-41-[2-({[3,5-
his(trifuoromethyl)benzylj(2-
methyl-ZH-tetrazol-5-
yhamino}methyl)-4-
{trifluoromethyl)phenyllpropyi}pi
petidine-4-carbonifrile

633.56

634.24

110




C(24)- C(29) 1.400(3) N(107)-C(123)
1. 484(2) C(25)-C(26) 1.366(3)
WOZOﬁI&%) C(log) 1. 5539 C(26) C(27) 1. %&&07{090524
C(109)- C(114) 1.380(3) C(26)-C(30)

1.541(3) C(109)-C(110) 1.3901 C(27)-C(28)
1.363(3) C(110)-C(111) 1.418(3)

28y -C(29)-1.405(3) C(111)-C(112) T
1.36 9)-C(B4) 1.530(3) MS Calo oun
Examplo # o 11%‘*% % 527(3) B¢ F(30A) b1
1-312(3) (‘(11')\_ Qr113) 1.367(3) \
2007/ 105049 ( 113 119)
115)- F(11A) (1 L F(11Y)
P15)- F(112) (1 SF( 11X
WT@TW&&“@M( 3)
MetGONE-gis-3-m8mB(.3) :

44 | Th-33897e1 EYIHBEYInD( 1] C( $39) 891.21
MedkaBY - C( 143) C( ] C(141)

Al Ol
BCTfd 524
1.502(3) 1.523(3) : 56
1.426(3) 1.496(4) C(119y-E(1XA) 1 F309( 3)
C(141)-C(145) 1 §73(3) C(119)- I—E( W)
{
N-[2{1-[(1S, 5R)-6- F NN
) F PN N
azabicyclo]3.2.1}oct-6- NN g

15 | YPoRvES (KCC\ F | 63459 635.25
{trifluoromethyl)benzyl]-N-[3,5- | E
bis(irifluoromethyl)benzyl}-2- N
methyl-2H-tatrazol-5-amine Pﬁ\ H ‘; e
NH3,5-
bis(triflucromethylbenzy(}-2- :¥©:’(NO\N O
methyl-N-[2-{144-(morpholin-4-

146 F NN o} 721.67 722.23
ylearbonyl)piperidin-1-yllpropyl}- N\’ \jf ) _
5-{rifluoromethyl)benzyl}-2H- /N’”
tetrazol-5-amine Kk F

F ¢ F

111




1.311(3) C(142)-C(143) 1.525(3)
C(119) - F(1XI 3) 1.313(3) C(145)-0(146)

wo 200d104@6( 3) C(119) - F(1XY) 1.327(3) O0(1pcriB2007/000524

46) - C(147) 1.425(3) C(119)-F(1 XO)
1.329(3) C(147)-C(148) 1.514(4) CO 19)-F(1
XZ) 1.330(3) S(450)-0(450) 1.416(2)
C(123)-C(124) 1.5533 S(450)-0(452)

Exampie #

1.46 %&%?qﬁ CO 24)|-CO 25) 1.3898 MS Calc

S( 45
1. 406(2) S(450)-C(453) 1 _718(2)

MS Found

BY) 1. 4657(16)StefU24) - C(129) N1

147

| retfreliheddzo@ 300) - G

C(125) - C(126) 1.363(3] 300)5C( 301
@RIORIBEL26) - O 1 . 3

B(F00ImBUBODN2L . 3 fﬁl 30)
] 651.58

$otRomefriifle 8)

(trifluoromethyl )phenyllpropyllpi
peridine-3-carboxamide

6562.22

148

4-{1-[2[3,5- _ N F
bis(irifiuoromethyl)oenzyf](2- “\\("‘

methyl-2H-tetrazol-5- N 700.61
yhamino}methyl)-4- N
(trifluoromethyl)phenyljpropyl}- " F H.’/N 4

Foo |

1-pyridin-2-ylpiperazin-2-one F F 8

701.2

149

1-{1-[2-({13.5-
bis(trifluoramethylbenzyl(2-
methyl-2H-tetrazol-5-
yhamino}methyl)-4-
(trifiuoromethyi)phenyi]propyl}-
4-phenylpiperiding-4-

709.66

carbonitrile

710.22

150

N-[3,5- . "":L
bis{trifluoromethyl}benzyl}-2- F
methyl-N-[2-{1-[3-(pyridin-3-
yloxy)azefidin-1-ylJpropyl}-5-
(rifluoromethylibenzyl}-2H-
tetrazol-5-amine

673.58

674.19

112




1.383(4) C(301)-C(302) 1.3900
C(128) - C(129) 1.379(3) C(302)-C(303)
wo 2004208890 CO 29) - C(134) 1.492(3) PCT/IB2007/000524
C(303)-C(304) 1.3900 C(130)-F(13x)
1.307(3) C(304)-C(305) 1.3900
CO(130) - F(132) 1.314(3) C(501)-C(502)

13900 L{J.JU) I—(I\SO) 1 JJ.U\L) MS Found

Example # C( 50&9‘3"’15{1 5%) 1. 3900 C( 1:%9& rJ:( 13A) MS$ Cale M+1.

1.324(3) (502) - 4(503)

C(130)=F(I3C) 1327 (3) ¢ ""3‘ €
1.3900 CO 30)-FO
803)-C(507) 1.5
BfomeRhBBl2 O
r@aﬁ‘n)(l:h@ﬁ}tr@@)omethyi)—&
151 | (1433-
(trifluoromethylyphenoxylazetidi

740.59

n-1-yl}propyhbenzyl]-2H-
tetrazol-5-amine

741.15

N-{2-[1-(4-benzoylpiperazin-1- E N /\[
ylpropyi]-5-
152 (triluoromethylbenzyl}-N-[3, 5- F N. N ' 713.65
bis(triflucromethyl)benzyl}-2- \
methyl-2H-letrazol-G-amine / F

714.22

1-{1-[2-({[3.,5-
bis{trifluoromethyienzyl){(2-
methyl-2H-tetrazol-5-

153 yhamino}methyl}-4-
(trifluoromethyt}phenyl[propyl}-
N, N-diethyipiperidine-4-
carboxamide

707.68

708.28

113




1.560(3) C(505)-C(506) 1.3900
N(2)-C(1)-N(5) 114.89(19) C(9)-C(14)-C(13)

WO 2001/2050489( 19) N(2) - C(1) - N(7) 122. 43( 19)PCTaB2007/000524
F(15A) - C(15) - F(15B) 112.5(2)
N(5)-C(1)-N(7) 122.65(19)
F(15X) - ¢(15) - F(15Y) 110.17(19) CO

[ 42\ /4 A\ /15\ E1E50C)

= NC2)=N3) 166 28(+AH—F(15A)

P UESETTMS Found

Example # | 109. 8fedioal Nrfl) - N(3) - N( 2) 53{ 92(17) F@s Calc o

5B)-C(1 5)-F(1 5Q) 109. 7{25""N(4) - N(3)-C(6)

194 1(2) F(].SX)-C 1C\ _r/ 4 |:7\ 106- 209)
NI(2)-N(3)-C(6) 1

EE5Y) - C(15) - F( 15
N(elordWetrmdNeyR k- 106.

164 X%T%ﬁg‘ mﬁﬁo il (

1
uoromethyl)l;:enzyl]-zg-i:g )

tetrazol -5-amine

690.23

N-[3,5- N
bis(trifluoromethyt}penzyl}-2- E
methyi-N-[2-{1-[3-{5-methyl-1,
155 2, d-oxadiazok-3-yl)piperidin-1-
yilpropy}-5-
{trifluoromethyl)benzyl}-2H-
tefrazol-5-amine

690.61

601.23

(1-{1-f2-({[3,5-
bis{trifluoromethyl)bernzyl](2-
methyl-2H-etrazol-5-
vi)amino}lmethyi}-4-
{triflucromethyl)phenyllpropylipi
peridin-3-yl)methanol

156 638.58

639.23

114




119. 75(16) F(15Y)-C(15)-C(11) 110.92(18)

C(23)-N(7)-C(8) 120.5003) F(15C)-C(15)- C( 1

wo2004)05dk90. 2109) N(7)-C(8) - C(9) 114. 52( SLTaB2007/000524
F(152Z)- C(15)-C(1 1) 107.6708)

(14)-C(9)-C(1 0)

118. 76( 11)

F(19B)- C(19) - F(19C) 109. 67(18)

Example #

C(13)-C(9)-T(8) 122 48(11)

F( 192Gemi&{ 88y F(192) 109. {2
7 F(195)-((19)- F(1

0)-C(9)-C(8) 118.

CO

440 o~ A/

M3 Cale

DA)

MS Found
M+

187

107718(16) CO 1)~

,E 190) - C(19) F(19A) 106795( 16)
121. 02(39)

_”)

‘%gﬂ'i &p )azmj_ p

RPYERC( 19) - F(19)
‘W“TE'}“&W"%"H‘-‘*%( 15)
e 9B Jer@fi5Oing( 13

(13)-C(12) -(11)

O 10)=Cf

9 119764(

10)

703.63

704.22

158

NgE &)= C(I9)=C(13)

bE&rMo)om%yﬁéeLzy% #)

{1-{4-]2-
(dimethylamino)ethoxy]piperidin
-1-yl}propyl}-5-
(trifluoromethyl)benzyl]-2-
meathyl-2H-tetrazol-5-amine

695.67

696.4

15¢

1={1-[2-({[3,5-
bis(trifluoromethylbenzylj(2-
methyl-2H-tefrazol-5-
yl)amino}methyl)-4-
(triflucromethyl}phenylpropyl}-
4-(ethylamino }piperidine-4-
carboxamide

694.64

695.32

160

1-(1{142-({3,5-
bis(rifluoromethyl)benzyi](2-
methyl-2H-tetrazol-5-
yhaminoimethyl)-4-
(trifluoromethyl)phenyl]propylipi
peridin-4-yljcyclopentanol

692.67

693.33

115




120. 1909) F(19C)-C(19)-C(13) 110. 1806)
C(12)-C(13)-C(19) 121.3807)
wo 200/7(038¢) - C(19) - C(13) 106. 4( 2)
C(14) - C(13) - C(19) 118, 28( 18)

F(19A) - C(19) - C(13) 111.82(15)

WO

2007/ 105049 F(19Y) - C( 19) - C( 13)

/ ’)R\ (‘( ’)A\ = (‘( QQ\

PCT/EB2007/600524

Example #

m/-/\ f"/’)’)\ P/’)/I\
INC T ) T AHE9) A (=

(25542405 S 23)
120. 08(9) 115.0 N
I\I/ 1(\’)\ f‘( 1

111, 0(2) 114.73(8
(107) -

01) N(102)-N(103)-

R4S - N (10%)

M5 Cale

N( 1

MS Found
M+

161

é%;; élozg &103)
SRy FEI0ds2
H49TorgphT73 4121, 8(
22:88( 9) N( 104) -
DEREY I HperGe24)
Dipoyig-104) - N (105
&a@%@net@() §27)

etr i F? 30)

100 75

106) 123

101)

b(17)

23)

4( 27'218 68

479.33

162

N 2 5) e
\@501) - N( 107) - O( 1
ts{uidgronislrd)benzy6-30)
bt r@igjﬁ)no 6148’

o Sfem%befig“g'é?

tetrazoi-5-amine

)EN(L

26)
5( 1@)pe

708.33

163

[(28, 48)-1-{1-[2-({[3.5-
bis(triffuoromethyl)bénzyl](2-
methyl-2H-tetrazql-5-
ylhamino}methyl)-4-
(trifluoromethyl)phenyljpropyll-
4-flucropyrrolidin-2-ylmethanol

642.54

643.27

164

1{(1-{1-[2-({}3,5-
bis(trifluoromethylbenzyl)(2-
methyl-2H-tetrazol-5-
yiaminomethyl)-4- )
{trifluoromethyl)phenylipropyl}-
4-hydroxypiperidin-4-
yhimethyllpyrrofidin-2-one

721.67

72227

116




wo 200db¥oaC( 109) - C( |

NO 07)-CO 08)-CO 09) 111.76(8)

C( 24) - O 29) - O( 28)

C(24) - C(29) - C( 34)
14) - C( 109) - C( 108)
C(28) - C( 29) - C( 34)

10) 118.66(12)

119. 78(17) CO

121.21(17) CO
122.57(12)
119.01(19) CO

PCT/AB2007/000524

Example #

T0) - C(1T09) - C(108)
F( 30MpmiG( @@~ F( 3(
C(109) - C( 110) - C( 1

1lo. 7/
C) 1105@&(0&1)‘3 MS Calc
11) 119. 11(10)

MS Found
M1

165

F(30X)=C(30)-F(3C
, 111) - C( 110)
g ) - C(30) - F(301
bf rj‘luo@@eti ser@/ﬂ_@- 5(
mEfF-2d{e830 80 10) -
yRR@aEEE30) - F( 3(
(tifRYrents@yl b By b3
shidpy838618) CO 12)

tfg%@)zg Sctar BbieC( 26

19) 120.7
113 08(17).

Z~10904(19) CO
71(18) &

i%b | o
P1o) c(80) - IF( 305)
8(16)

- C6B4.57
0Y)
.5(2)
CO
26)

665.31

166

N-[3,5-
bis{trifluoromethyl)benzyl]-N-{2-
[1H{4-{5-
[(dimethylamino)methyi]l-1,3,4-
oxadiazol-2-yl}piperidin-1-
yhpropylj-5-
(triffuoromethyi)benzyl}-2-
methyl-2H-tetrazol-5-amine

733.68

734.33

167

N-[3,5-
bis{trifluoromethyl)benzyl}-N-{2-
[1-(3-{I(5-ethyi-1, 2, 4-
oxadiazol-3-
ylmethoxylmethylipiperidin-1-
yviypropyl]-5-
{trifluoromethy)benzyl}-2-
methyl-2H-tefrazol-5-amine

748.69

749.33

M7




CO 14)-CO 13)-Co 19) 118.81(19)
F(30C) - C(30) - C(26) 107.9(2)

wo 2000(0300) - C(114) - C(113) 121.1(2)
F(302) - C(30) - O( 26) 108. 89(17)

911A) - C(115)- F(1

18) 110. 46(19)

PCT/IB2007/000524

F(30B) - C(30) - (26) 105, 52(19) F(1 1Y)-CO

1NQ-. 2L

2\ [ 2N\

Lo WadY

Example #

‘_.Ld) = F\ J.J.Z)

TUIZ(

110. 37£18) Q11A) -
N(38) - ((34) - [ 29)

3330
C(115)-911CQ) 106. 2
111. 5401 4

11.0C)

O

DO Yale

MS Found
M+1

168

11192\ I"‘I’I'IE\
JJ.J.J.\)) O\ L1O) I\J.

4\1(1—3233[390( 34) - (( 35)
fﬁ;gt(rr;!:g'lmen

T2tH-te I%) g@(

“CCLT) - 911)
b/ me )

(GfupRyet Pi‘&%'}f”(":(@& 1
‘o) v Casyiet37)

@5pa®® 11) 110. 36(

109. 45(18) 911Y)-

11r\ ’)I’))

J.\I}

111. 79( 6) FO

C(115) - COll) 113.

(37)
76(19)

737.33

169

C(34) - N(38) - C( 39)
(6, 78)-2-{1]2-({[3.5-
bis(triflucromethyl}benzyl}(2-
methy-2H-tetrazol-5-
vhamino}methyl}-4-
(trifluoromethyl)phenyljpropyi}-
2~azaspire[5.5]undecan-7-ol

110 56( 16)

!
N\
TF PR

N

692.67

693.33

170

1-{1{2~({3.5-
bis{triflucromethyl)benzylj(2-
methyl-2H-tetrazol-5-
yl)amino}methyl)}-4-
(triﬂuoromethyl)phenyl]pmpyl}-
34(3-
fluorophenoxy)methyl]pyrrolidin-
3-ol

734.64

735.28

171

{trifluoromethyl)benzyl]-2-

N-[3,5-
bis(triflucromethyl}benzyl]-N-[2-
{1-(3aR, 6aS)-22-
dimethyltetrabydro-5H-
[13]dioxolo[45-cipyrrol-5-
yllpropyl}-5-

methyl-2H-tetrazol-5-amine

666.59

667.31

118




911Z7) - ¢( 115) - C( 11
C(34) - N( 38) - C( 43)

1) 105.5(2)
111. 61( 16)

wo 2007{obodC) - C(115) - C(111) 107. 8007)

C(39) - N( 38) - C( 43)
911X) - ¢( 115) - C( 11

107. 8006)
1) 111.87(19)

C(40) - C(39) - N(38) 113.07(18) FO XA)- CO

PCT/IB2007/006524

Example #

T9)-F(1T X13) 110
112. ER6ikBNare( 1 XX
F(44) - C(41) - C( 40)

83 CAT —C40=—¢

- O 119} FEQXY) 109

MS Found
M+

172

19y =R IXC) 1106t
105. 6608) F(I XB) -
A e P=iriiaddl-y -y I¢4/5,)
XXp£(s119) - FO X2)
tiefefhtolonictohddnzfie 4 2)

oeddals F(1 X2

0) - C(41) - C(42)
y%m_o%c 2CO 13)
TRy Ty PR
PRORP-te( 119) - C(113)

q(41) - (42) - ((43)

106. 49(18) FO XA) {
y R = O 4 Ch

755.32

173

N-{3,5-
bis{trifluoromethyhbenzy]-N-[2-
{1-[4-{1,1-dicxidotetrahydro-3-
thienyl)piperazin-1-yilpropyi}-5-
{trifluoromethyllbenzyl]-2-
methyl-2H-tetrazol-5-amine

728.27

174

(triffuoromethyl)phenyllpropyl}-

1-{142-({[3.5-
bis(trifluoromethyl)benzyl}(2-
methyl-2H-tstrazol-5-
yhamino}methyl)-4-

4-methylpiperidin-4-ol

638.58

639.29

119




FO XB) - C(119)- Co 13) 108. 8(2)

N( 38) - C(43) - C(42)

110. 67(18) FO

WO 2000Y05046( 119) - Co 13) 109. 4507) PCT/TB2007/000524
0(46)-C(45)-C(41) 109.0(2) FO
XC) - C(119) - CO 13) 105. 7509)
- (C(45)-0(46)-C(47) 113_4(2) FO
XZ).-C(119) - CO 13)..107.8908)
noen | 040 QLAN.C48) 114, 6(2) s Gl | M Found
Example # | \( 10 C%{ 3) - C(124) 112¥ehres) M1

0(351) - S(350) - O3

52) 115 18(11)

175

| 1a(-e2B)- O 124) - C( ]

3 (R Elometn()bA)=-0 ( 3
neth)i2fPdr2d)- 115. 6

eI
PoRv R B |

40 352) - S(350) - C( 353)
&%97‘*’?@?\"1’2?8')73”@ 1

29) 120.
0

353)F 2
24) N1b.

95( 10)

ee*(css@ymds(sso) C( 353) fOl; 09( 40

f‘ldﬁl— 4'§f‘\

737.36

176

€C125)=€(126)-€0

N(102}-C(101 )-N
(3R, 4R}-1-{1]2-{{I3.5-
bis(triﬂuoromethyl)benzyl]{2—-
methyl-2H-tetrazol-5-
yllamino}methyl}-4-
{trifluorarethyl)phenylipropylipi
peridine-3, 4-diol

641,29

177

H(1-{12403,5-
bis(trifluoromethyl}benzyl}(2-
methyl-2H-tetrazol-5-
ylamino}methyl)-4-
{trifluoromethyl)phenyl])propyl}pi
peridin-4-yi jmethyl]pyridin-
2{1H}-one

716.3

120




wo 2ndalidsg®) - A(127) - (128) 120.7(2)

C(127) - C(126) - C(130) 118. 64( 19).
N(102) - C(101) - N(105) 112. 78(18)

WO

PCTAB2007/000524
2007/ 105049 PCT/ 1132007/ 000524
C(129)-C(128)-C(127) 120.8(2)
C(502) - C(503)-C(507) 128.5(3)
r\/'l')o\ J‘/1’)O\ r‘/1’)/|\ 117, 7( 2) TS
C( 50 5) 120.0 MS Calc
Example # | o 12% "’%‘('ﬁ%ﬁ C(184) 120574 9) M1

r~/ I:r\c:\ P/ r.nr.\ {‘( 5

4) _120.0
s

178

O 124) - ( 129) - O 1

S5aRe 1 500) - (5

t;‘fﬁggme ﬂ:v ]I F( 1

tet I]'Eg F( 1

0) - F( 1

‘f‘-* "1"3’ 4 30) - F( 1

(E(uprgRgte i’E@P}DP!F-‘r( 1

4-{1H-pyrrolo[2, 3-b]pyridin-1-
yimethyl)piperidin-4-of

1B84)F 122, 08(16)

307} 32()19) F
3 @0}4

754.7

755.31

179

N-{3,5-
bis({trifluoromethyllbenzyll-N-[2-
(1313
chlorophenoxymethyl]pyrrolidin
-1-yi{propy!)-5-
(trifluoromethyl)benzyl}-2-
methyl-2H-tetrazol-5-amine

735.09

735.28

180

N-[2-{14(1s, B5}-3-
azabicyclo[3.2.2]non-3-
Yllpropyl}-&-
{trifluoromethyl)banzyl]-N-[3,5-
bis(trifluoromethyl)benzyi]-2-
methyl-2H-tetrazol-5-amine

648.62

649.33

181

1{1-{2<{{[3,5-
bis{trifluoromethyllbenzyl](2-
methyl-2H-tetrazol-5-
vilaminolmethyl}-4-
(triflucromethyl)phenyljpropyl}-
3—methy|pyrro[&lin-3-o!

624.55

625.29

121




wo 200703@€) - C( 130) - C(126) 106.
F(13B)-C(130)-C(126) 110.
F(13A)-C(130)-C(126) 111.
26) 110.

109.2(3)  F(132)- cxlso) F(13Y) 109. 2( 3)
F(13X) - C(130) - C(126) 114. 8(3)

F(13C) -C(130)-C(1

c/13\l/\ r‘/1'2n\ (‘(1

’)R\ 106

8(

6(2) PCT/IB2007/000524

1(2)
51(17)
29( 18)
’%( ?\

Example # -

Sieam

38) 111.

C(1B5) 114°tG8Ya7)

71( 15) MS Calc

36(16)

MS Found
M-+1

182

N38)~C(134) - C( ]

C(136) - C( 135) - C( 1

-{(1-{1-[2-({[3,5-
bis(frifluoromethyl)benzyl](2-
methyl-2H-tetrazol-5-
yhamino}methyf)-4-
(triflucromethyl)phenyllpropyl)-
4-hydroxypiperidin-4-ylimethyl]-
3-methylpyridin-2(1H}-one

35) 111

37) F |

Fj\QAF

=N

A

e
F
745.69
N

746.3 |

183

1{142-({[3,5-
bis{trifluoromethylibenzyl)(2-
methyl-2H-tetrazol-5-
vi)amino}methyl}-4-
{triffucromethyl)phenyllpropyf}-
3~{morphalin-4-
ylmethyl)piperidin-3-ol

723.68

724.33

184

2-(1{14{2-({{3,5-
bis{trifluoromethylbenzylj(2-
methyl-2H-tetrazol-5-
ylamino}methyl)}-4-
{triflugromethyl}phenyllpropylipi
peridin-4-yl)-2-
(dimethylaming)acetamide

708.67

709.33

122




wo 20046491 8( 18)

111. 25( 19)
114. 74( 18)

113. 31( 15)
107. 37( 16)
109. 65( 15)

C(136) - C( 135) - C( 134)
C(137) - O( 135) - C( 134)
C(139) - N( 138) - C( 134)
C(139) - N( 138) - C( 143)
C(134) - N( 138) - C( 143)
N(138) C( 139) - O( 140)

PCT/AB2007/000524

Example #

T11776(18)

F( Luchpnie) 84) - O 140) 1104 8749)
F(144) - C(141) - C( 142) 106. 5( 2)

T41) - 140) - C(139) 1

z o

MS Found
M+1

185

N-[3,5-
bis{frifuoromethyl)benzyl]-Nj2-
{1-[4-{4-fucrobenzyl)piperidin-
1-yllpropyl}-5- '
(trifluoromethyl)benzyl]-2-
methyl-2H-tetrazol-5-amine

C(140)-C(1410)-C(142) 1118(2)
F(144)-C(141) - C(145)

716.67

717.33

186

1-{1-2-({3,5-
bis(trifluoromethyllbenzyll(2-
methyl-2H-fetrazol-5-
ylyamino}methyl)-4-
(trifluoromethylphenylipropyl}-
4-
{(diethy[amino)methyl]pipeﬁdin—.
4-al

709.7

710.35

187

1-{1{2~{3.5-
bis(trifluoromethyi}benzyi)(2-
methyl-2H-tetrazoi-5-
yl)amino}methyl}-4-
{triflucromethyl)phenyt]propyl-
3-methyipiperidin-3-of

638.58

639.29

188

N-[2-(1-{4-](benzyloxy)methyl]-
4-fluoropiperidin-1-yi}propyl}-5-
(triftuoromethyl)benzyl}-N-{3,5-
bis(triflucromethyl}benzyl}-2-
methyl-2H-tetrazol-5-amine

746.69

747.31

123



104.70(19)  C(140)-C(141)-C(145) 111.3(2)
C(142) - C(141) - C(145) 111.3(2)
WO 2000(03091) - C(142) - C(143) 111.09(19) PCT/IB2007/000524
C(142) - C(143) - N(138) 111.47(18)
0(146) - C( 145) - C(141) - 108. 8( 2)
C(145) - 0( 146) - C(147) 116. 1(2)
0(146) - C(147) - (( 148) 115. 7(3) WS Found
Example # | O( 450FmeA ¥56) - 0( 452) 11218kl 2) MSEEE T e
0( 450)=5(450) - 0(451) 11792(13)
.g 52)-5(450)-0(451) 110F44(10)
.%150) -S(450) - 0(453) T

bis{triflueromethyl}benzyl]-2-
methyl-N-[2-{1-[4-{2- _ FF

189 methyipyrimidin-4-yl)piperidin-1- —N’Nﬁ/N F 700.65 701.31
ylipropy?}-5- e .
{trifluoromethylibenzyl]-2H- F, N

" | tetrazol-5-amine 3 :‘WN/

N-[3,5-
bis(triflueromethyl)benzyl]-N-[2- N
{1-]4-{5-cyclobutyl-1,3,4- R O\r/N\N

190 | oxadiazol-2-yljpiperidin-1- PN N 04 730.68 731.32
vilpropyl}-5- N\N’L E
{trifluoromethyl)benzyi]-2- ! E E
methyl-2H-{etrazol-5-amine . ¢ F
1-{142-({I3,5-
bis(trifluoromethylbenzyl](2-
methyl-2H-tetrazol-5-

1 ] 686.62 687.29
yljamino}methyl)-4-
{trifluoromethyl)pheny(lpropyli-
3-phenvipyirolidin-3-ol

124




wo 20034450468 ( 10)
C(301) - C(300) - C(306)
C(305) - C(300) - C(306)

106. 63(13)  0(452) - S(450) - C( 453)
108. 60(10)  0(451) - S( 450) - C( 453)

C(300) - C(301) - C(302) 120.0

r\/')n')\ fa4 Qn')\ f‘/’)

1\ 1200

C(301) - C(300) - C(305) 13@QTaB2007/000524
120. 3(2)
119. 4( 2)

Example #

So00)—X362)

C( 30899m€41 ?@91:?’@) C( 3
C(303) - C(304) - C( 3

[ =5 >4

04) 120.0

00)-.120 0

05) 120°yctre

MS Cale

MS Found
M+1

192

n/onA) P/Q!'\L‘.\ r*/

O( 502) - O( 501) - O( 5

N-3,5-
bis{trifluoromethyl)benzylj-N-{2-
[1-{3-{[{5-ethyl-1,2,4-0xadiazol-
3-ym ethoxylmethyl}pyrralidin-
1-ylpropyl]-5-
{trifluoromethyl)benzyf-2-
methyl-2H-tetrazol-5-amine

o

734,67

735.3

193

H{(1{12+{3,5-
bis{trifluoromethyl)benzyl](2-
methyl-2H-tetrazol-5-
yhamino}methyl)-4-
(trifluoromethyl)phenyllpropylipi
peridin-4-yl)methyi]pyrrolidin-2-
one

705.67

706.32

194

(68, 7TR)}-2{1-[2-({3,5-
bis(t‘iﬂuommeﬂlyl)benzyIKZ-
methyl-2ZH-tetrazol-5-
yljamino}methyl)-4-
(trifluoromethyl)phenyljprapyi}-
2-azgspiro{5.5]undecan-7-ol

692 67

693.33

125




WO 2000405614 -

120.0

C(501) - C(502) - G(503) 120.0

C(504) - C(503) - C(502)  120. 0

C(503) - C(507) 111.4(3)

2007/ 105049PCT/ 1132007/ 000524 Tabl e 21
3-4. Anisotropic displacenent paraneters

(A2x 103) for

nmesyl ate salt crystal

of

VD pCTB2007/000524

Example #

exanple 213—sotr
exponesicaNakes th
a"21.141 ++ 2 h k

pi T disptacement
formg gtage 2[ h2
a* b* U12 Uull

actot
MS Calc

22 U33

Lo WAL AN

MS Found
M+1

195

Un U3 012—0(1)
WEEB(1) 19(2)
Gati(ibgronfpihdpenziie3)
methyl-2H-tetrazol-5-
yiyamino}methyl)-4-
(triflucromethyliphenyljpropyf-
4-(morpholin-4-
yimethyl)piperidin-4-ol

ToUL)

6(1)

723.68

724.33

196

N-[3,5-
bis{trifluoromethyl)benzyl}-N-§2-
{1-{4-fluoro-4-
{methoxymethyl)piperidin-1-
vilpropyt}-5-
(triﬂuoromethy[')benzyll-Z-
meihyl-2H-tetrazol-5-amine

. 670.59

668.4

197

11-12-({[3,5-
bis{triflucromethyl)benzyl)(2-
methyl-2H-tetrazol-5-
yhaminc}methyl)-4-
{triflucromethyi)phenyl]propylipi
peridine-4-carboxylic acid

652.56

653.3

198

N-[3,5-
bis(trifluoromethyl)benzyl]-N-{2-
1 —(4-ﬂuoropiperidin—1 -yl}propyl]-
S-(trifluoromethyl)benzyl}-2-
methyl-2H-tetrazol-5-amine

626.54

627.4

126




79(1) 75(1) 94(1)
W°ﬂ¢§§?”148§z§ 77%23 155(3) 10(2) 53(2)

02(1) 56(1) 110(2) 14(1) 27(1) 10(1) 10
§(4§ )102213 84(5) 111(2) 8(1) 39(1) 1(1)

22(1) 29(1)

N(7) 53(1) 67(1) 65(1) 3(1) 18(1) 13(1)
0(8) 62(1) 63(1) 73(2) 1(1)

P_C%'é[%% 7/0.06524

MS Gl MS Found
. ale
Exampie # Chermical Name Structure M+14
N
N-3,5- F N7
. = F J{\ //N
bis(trifluoromethylbenzyl}-N-{2- N N
{1-(4, 4-diftucropiperidin-1-
198 644.53 645.5
yljpropyl]-5-
{triflucromsthyllbenzyl}-2-
methyl-2H-tetrazo}-5-amine
methyl 1-{1-[2-({{3,5-
bis(triflucromethyl)benzyl)2- F
methyl-2H-tetrazoi-5-
200 F 666.59 667.6
ylramino}methyl)-4-
(trifluoromethyl)phenyllpropylipi
peridine-4-carboxylate 9
0% o~
F F
F
F
N-{3,5- N=N
bis(triﬂuoromethy])benzyl]-N-{Z— :N‘ N/}kN _
[1(3, 3-difluoropyrrolidin-1- F.
201 630.5 631.7
ylpropyil-8-
(trifluoromethylbenzyil-2-
methyl-2H-tefrazol-5-amine
N
ll':
E -

127



20(1) 2(1) 15 C(9)

57(1) 68(1) 69(2) 2(1)

74(2) 80(2) 96( 2yrmB2007/000524

66(2) 70(2) 105(2)

5(1) 3(1) C(10) 46(1) 81(2) 91(2) 1(1)
wo200idd6ed9 10(1) C(11)

30(2) 5(1) 3(1) C(12)

1(1) 16(1) -15(1) C(13) 47(1) 62(1)

81(2) 5(1) 8(1)

7(1) 20 C(14)

MS Cal MS Found
. ale .
Example # Chemical Name Structure M-+1
. N-{3,5-
bis(triflucromethyl}benzyl]-N-[2-
14 -3-fl lidin-1-
g0z | 1H89)3-fluoropymolidin 61251 613.7
Yllpropyi}-6- :
(trifluoromethyl}benzyil-2-
methyl-ZH-tetrazol-5-amine 0
F
F F
F
F
N
N-[3,5- N=N
s —N /\\
bis(trifluoromethybenzyl]-N-[2- F \N/ N
{14(38S, 45)-3,4- F '
203 830.5 631.5
diflucropyrrolidin-1-yllpropy-5- | F
(trifluoromethylYbenzyll-2-
methyl-2H-tetrazol-5-amine
j N
FF

128



w0 200k {03iad)

54(1) 68(1) 74(2)

100(2) 104(2) 137(2) 14(2) 24(2)
93(2) 140(2) 243(4) 107(2) 1%€RyB2007/000524

-3(1) 12(1)

-4(1)  C(15)

-3(2)

-71(2) F(15B) 209(5) 253(5) 170(5) 68(4)
8(4) -37(5) F(15C) 203(4) 98(3) 283(6)
61(3) 6(4) -44(3) 25 F(15X) 95(2) 98(2)

Qf D\ A1 (2)

140\ RN MS Found
Example # Chemical Name Structure MS Cale A1
methyl 1-{12-({[3,5-
bis(trifliaromethyl)benzyl](2- E
methyl-2H-tetrazol-5-
204 F 684,58 685.7

yllamino}methyl)-4-
{trifluoromethyl)phenyl]propyl}-
4-fluoropiperidine-4-carboxylate

0

F

0]

-~

Preparation 9: (3,5—8i§-trif!uoromeihyl—benzyl)—[2—{2—meﬂ1yl-1 -morphoiin-4-yl-propyl}-5-trifluoromethyl-

benzyl}-(5-morpholin-4-yi-pyrazin-2-yl)-amine

8

)

FsC CF3
N N

=
TL ;
W{Niﬁl

To a soiution of (3,5—Bis—triﬂuoromethyi-benzy])-(s-bromo-pwazinuz-yl)-[2—(2-methy[-1 -morphelin-4-yl-
propyl}-5-trifiucromethyl-benzylj-amine (28 mg, 0.040 mmol) in toluene (0.5 mL) was added marpholine
{0.01, 0.048 mmoi), BINAP {5 mg, 0.004 mmol), sodium t-butoxide (& mg, 0.056 mmel}, and
tris{dibenzylideneaceione)dipalladium (4 mg, 0.002 mmol). The mixture was heated at 80°C overnight.
The reaction mixfure was cooled to room temperature, diluted with ethyl acetate and filtered over a pad of

silica gel. "Mother liquor is concentrated. The residue was purified by flash chromatography (silica gel)
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~4(2) 7(1) F(1 5Y) 192(3) 88(2) 167(3)
-8(2) 18(2) -59(2) 91 57) 144(2) 143(2)
wo00dbRG?) 49(2) 44(2) 8(2) C(19) 70(2pCcTIB2007/000524
115(2) 104(2) 4(2) 11(2) -6(2) F(19A)
58(1) 111(1) 140(2) 22(1) 9(1) 1(1) 30
F(19B) 121(1) 200(2) 105(2) 11(2) 9(1)
{eluting withaa—éﬂaﬂb ethyi%éela%@ hexanes) to afford the fitle compound as a yellow orange gum (20
mg. 0.04 mmol). :
"H NMR (400 MHz, CHLOROFORM-D}  ppm 7.79 (d, J=1.66Hz, 1H)} 7.78 (s, 1H) 7.68 (s, 2H) 7.53 (bs,
2H) 7.50 {d, J=1.24, 1H} 7.30 (s, 1H) 4.83 (s, 2H) 4.8 (d, J=17.2, 1H) 4.72 (d, J=17.2, 1H} 3.85 {t, J=4.98,
4H) 3.64 (t, J=4.15Hz, 4H) 3.42 (d, J=7.47Hz, 1H) 3.36 (t, J=4.7Iz, 4H) 2.37 (m, 5 H} 0.88 (d, J=6.64,
3H)}0.75 (d, J=6.64, 3H). MS (ES") Calc: 705.66, Found: 706.1 (M+1).

Preparation 10: {3,5-Bis-triflucromethyl-benzyl)-{5-bromo-pyrazin-2-yI-[2{2-methyi-1-morphalin-4-yi-
propyl)-5-irifluoromethyl-benzyf]-amine

FoC CFs
© Br N ‘
v
T ;
N N
FsC

)

To a flask charged with {5-Bromo-pyrazin-2-yl}-{2-(2-methyl-1-morpholin-d-yl-propyl}-5-trifliuoromethyl-
benzyl]-amine (94 mg, 0.198 mmol) was added THF (2 mL) followed by potassium t-butoxide (28 mg,
0.249 mmol). After 4 minutes;, 3, 5—-bis(triﬂuoromethyl)benzy! bromide (0.05 mL; 0.272 mol} was added.
The mixture was stirred at room temperature for 2 hours. The reaction mixture was quenched with water
and diluted with ethy] acetate. The mixture was washed with 2N HCI. The aqueous layer was basified
with 1N NaOH and exiracted with ethyl acetate (2X). The organic layers were combined, dried over
anhydrous sodium sulfats, filtered and concenirated. The residue was purified by flash chromatography
{silica gel} {(eluting with 10-40% ethyl acetate in hexanes) to afford the fitle compound (111 mg, 0.159
mmol}.

"H NMR (400 MHz, CHLOROFORM-D) & ppm 8.23 (d, J=1.24Hz, 1H) 7.82 (s, 1H} 7.66 (s, 2H) 7.59 (s, 1H)
7.56 (s, 2H) 7.18 (s, 1H) 4.9 {s, 2H) 4.85 (d, J=17.43, 1H} 4.78 (d, J=17.01, 1H) 3.64 {t, J=3.74, 3.73, 4H)
3.37 (d, J=7:05, 1H) 2.41-2.32 (m, 5H) 0.88 (d, J=6.64Hz, 3H)0.77 (d, J=6.64Hz, 3H).

MS (ES):: Cale: 699.48, Found: 599.4 (M, ™Br isotope),

Example 205; {5-Bromo-pyrazin-2-yl}-[2-{1-momholin-4-yl-propyl }-5riflucromethyl-benzyllamine
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97(1) 86(1) 220(2) 13(1) -16(2) 7(1)
F(19X) 80(5) 82(4) 113(5) 71(4) 21(4)
 wo20040668)  F(19Y) 128(7) 271(12) 135(9) r#{s2)07/000524
21(6) 92(7) F(1 92) 177(7) 103(6) 185(9)
-49(6) -145(6) -9(6) 35 0(23) 65(2) 70(1)
61(2) 13(1) 3(1) -3(1) 0(24) 47(1) 57(1)

66(1) 5(1) gy
- \ENILNH

FsC

N

(J
‘To a solution of 22-Methyl~1-morpholin-d-yl-propyi}-5-trifluoromethyl-benzaldehyde (126 mg, 0.418
mmol) in THF (0.5 mlL.) was added 2—amino-5—bromopyrazine {81 mg, 0.465 mmal) followed by titanium
isopropoxide (0.2 uL; 0.675 mmol). The resulting mixiure was stirred at 'f()"C for 16 hours. The reaction
mixture was cooled to room temperature and diluted with MeOH (0.5 mL). To this was added sedium
borohydride (20 mg,0.528 mma!). The resulting mixture is stirred at room temperature for 16 hours. Ethyl
acetate and water were added and stirred for 15 minutes. Reaction is poured over a pad of celite and
silica gel. The mother liquor is washed with water (2X} and brine. The organic layer is dried with
anhydrous sodium sulfate, filtered, and concentrated. The residue was purified by flash chromatography
{silica gel) (eluting with 10-50% ethy! acetate/hexanes) to afford the title compound (97 mg, 0.205 mmol).
H NMR (400 MHz, CHLOROFORM-D) & ppm 8.08 {d, J=1.65, 1H) 7.64 (s, 1H) 7.56 (s, 1H) 7.51 (d,
J=8.71Hz, 1H) 7.47 (d, J=7.88Hz, 1H) 4.72 (bs, 1H), 4.6 {m, 2H) 3.62 (s, 4H) 3.48 (d, J=7.46Hz, 1H) 2.40
{m, 2H) 2.3 {m, 3H) 0.88 (d, J=6.64Hz, 3H} 0.71 (d, .}=6.64, 3H).
MS (ES") Calke: 473.342, Found: 473.3 (M, Brisotope).

Example 206: (1-{1-[2-{{[3.5-bis(trifluoromethyDbenzyli{2-meathyl-2H-tetrazol-5-yl)aminoimethyl}-4-

{trifluoromethyl}phenyll-2-methylpropyllazetidine-3-carbonitrile}

N

F TN

i

F N~ N
F
F

N
F
O E
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11(1) 7(1) C(25) 68(2) 79(2) 59(2) -6(1)
7(1) 2(1) C(26) 67(2) 79(2) 91(2) 3(2)
woz00lBakd -3(1) C(27) 70(2) 70(2) 89( 2rTaB2007/000524

-6(1) -8(1) 2(1) 40 C(28) 68(1) 71(1)
68(2) -9(1) 9(1) -7(1) 0(29) 46(1) 59(1)
62(1) 4(1). 9(1) 6(1) C(30)

To a solution of 1{1-(2-ff3,5-Bis-triflucromeathyl-benzyl){2-methyl-2H-tetrazol-5-yi)-aminclkmethyl}-4-
trifiuoromethyl-phenyl)-2-methyl-propyl]-azetidin-3-ol (example 14} (0.26mg., 0.43 mmoles} in 1,2
dichlorosthane (DCE) (5mL) was added N,N-diisopropylethylamine (DIEA) (0.15mL) and ihe mixture was
cooled in an ice bath, followed by methanesulfonylchloride (40puL). The resuliing solution was stirred for 1
hour and was diluted with water and DCE. The organic layer was separated, washed with brine, dried and
evaporated to afford the crude mesylate which was used in the next step without any purification. The
crude mesylats was taken up in dimethyl sulfoxide (DMSO) {(5mL) and sodium cyanide (NaCN) (0.055g.,
1.1imMol) was added to it. The mixture was heated at 80°C for 18 hours and was diluted with ethy
acetate (EtOAc) and water. The organic layer was separated and washed thoroughly with brine, dried and
evaporated. The crude product was purified by flash chromatography to afford the titte compound.
{0.24g., 65%) "H NMR (400 MHz, CDCls) § 7.80 (s, 1H), 7.65 (s, 2H), 7.60 (s, 1H), 7.50 {m, TH), 7.30 (s,
TH), 4.95 (dd, 2H), 4.45 (dd, 2H), 4.20 (s, 3H), 3.6 (brs,1H), 3.5 8t, 1H), 3.2 (m, 1H), 3.17 (m, 1H), 3.0 {,
1H), 1.90 {m, 1H), 0.95 (t, 3H), 0.75 (i, 3H). MS (ES") Calc 619.53, Found 620.4 (M+1)

Example 207: .(N-[3. 5-his{trifluoromethylbenzvl}-N-{2-[1+(3,3-difluorcazetidin-1-yi}-2-methyvipropyvil-5-
{triflucromethyllbenzyi}-2-methvi-2H-tetrazok-5-amine)

/

N’N\
F | N
2
NJ\N F

F

To a solution of 1-[1-(2-{[(3,5-Bis-trifluoromethyl-benzyl)}-{2-methyl-2H-tetrazol-5-yl}-aminal-methyl}-4-
trifluoromethyl-phenyl}-2-methyi-propyll-azetidin-3-of (example 14} {0.468mg., 0.76mMol.) in
dichieromethane (10mL} was added Dess-martin Reagent {0.65¢., 1.1mMol.) and the solution was stirred
for 1 hour. The reaction was quenched with saturated sodiumsulfite and sodium carbonate solutions (5mL
each) and was stirred for 10 minutes. The mixture was extracted with chioroform and the organic extract
was dried, concentrated and purified by flash chromatography to afford the corresponding ketone (0.31g.,
65%) To a solution of the ketone in dichioromethane {10mL) was added Deoxofluor
[{CHsOCH;CH,),NSF3] (0.2mL, 1.1mMol) at 0°C for and the mixture was stirred for 2 hours. The reaction
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101(2) 96(2) 99(2) 2(2) 5(2) -7(2) F(30A)
87(3) 239(5) 116(4) -42(3) -4(3) -76(3)
wo 2007306) 59(3) 166(5) 284(7) -1(5) 20(Rrapa007000524
“5(3) 45 9300) 114(3) 233(5) 201(5) 65(2
43(3) -77(3) F(30X) 94(2) 193(2) 132(2)
229(2) 40(1) -47(2) F(30Y) 100(2) 105(2)
mixture wasfl'cgr:llz:g%lted'a%(? ;(uar)ed by flash chromatography to afford (0.21g., 68%) of the target
compound. "HNMR {400MHz., CDCI3) & 7.80 (s, 1H), 7.65 (s, 2H), 7.60 (s, 1H), 7.50 (m, 1H), 7.30 {s,
1H), 5.10 (d, 1H), 4.85 (d, 1H), 5.63 (d, 1H), 4.50 (br, 1H), 4.0 (m, TH), 3.63 (br, 1H), 3.25 (id, 4H), 1.90
(m, 1H), 0.95 (¢, 3H), 0.75 (t, 3H). MS (ES’) Calc 630,50, Found 631.3 (M+1)

Example 208: {N-[3, 5-bis{trifluoromethyiibenzyl-N-{2-/1-(3-Buoroazetidin-1-yh-2-methvipropyil-5-
{triflucromethylbenzyl-2-methyt-2H-tetrazol-5-amine}

g
N
F | N
4y
F N/l\N F
F
N
A
FOE

‘ F

To a solution of 1-[1-(2-{[(3,5-Bis-trifluoromethyl-benzyl}{2-methyl-2H-tetrazol-5-y1)-aminc}-methyl}-4-
trifluoromethyl-phenyl)-2-methyl-propyll-azetidin-3-ol (example 14) {0.056g., 0.09mMol.) in
dichloromethane (1mL) was added Deoxofluor (18pL) at 0°C, and the solufion was stirred for 1hour. The
reaction mixture was concentrated and purified by flash chromatography to afford the title compound
{30mg, 53%). "HNMR (400MHz., CDCI3) § 7.80 (s, 1H), 7.65 (s, 2H), 7.55 (s, 1H), 7.45 (d, 1H), 7.25 (s,
1H), 5.0 (tq, 2H), 4.65 (dd, 2H), 4.2, (s, 3H), 3.55 (m, 2H), 3.25 (quintet, 1H), 3.0, (md, 1 H), 2.65, (md,
1H), 1.85, (m, tH), 0.75 (dd, 3H). MS (ES") Cale 612.51, Found 613.3 (M+1)

Example 209: (1-{1124{3.-5-his(triflucromethyhbenzyl]{ 2—&!ethv|-2H—tetrazo!~5~\,i)_§mino}methvfM-
{triflyoromethyl)phenylipropyl}-3-(cyanomethylazetidine-3-carboxyiic acid
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2(2) -36(1) F(302) 81(2) 163(2) 163(3)
31(2) -22(2) -23(2) (C(34) 51(1) 72(1)

wo 200486 10(1) 7(1) O(1l) 50 0(35) 63(1)pcHe2doyio00524
85(2) 11(1) 8(1) 23(1) 0(30) 138(2) 90(2)
90(2) 22(2) 26(2) 60(2) C(37) 86(2) 65(2)
79(2) 5(1) 3(1) 23(1) N(38)
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According to the procedure described in Example 87 and using ethyl-3-{chloromethyl}azetidine-3-
carboxylate, ethyl 1-(1-{2-({(3,5-bis(trifluoromethyl}benzyl}2-methyl-2H-tetrazol-5-yl)amino)methyl}-4-
{trifluoromethyhiphenyl)propyl}-3-(chloromethyl)azetidine-3-carboxylate was prepared. This compound
was treated with sodium cyanide {2eq.) in DMS0 to afford the corresponding cyanoester, and was
saponified under standard conditions to afford the title compound. "HNMR (400MHz. CDCI3) 5 7.80 (s,
1H), 7.65 (s, 2H), 7.60 (s, 1H), 7.50 {m, 1H), 7.30 {s, 1H), 5.17 (d, 1H)}, 4.95 (s, 1H), 4.76 (br, 1H), 4.20
(m, 2H), 4.20 (s, 3H), 3.80 (br, 1H), 3015 {m, 1H), 2.0 (m, TH), 1.80 {m, 1H), 0.65 {t, 3H). MS (ES™) Calc
663.54, Found 664.5 (M+1)

Example 210: {N-[3, 5-bis{friffuoromethylibenzyll-N-I2-{1-[3-{ethoxymeihy])-3-lucroazetidin-1-yi]-2-
methyvlioropyl-5-{rfluoromethyl}benzvi}-2-methyi-2H-tefrazol-5-amine

According to the procedure described in Example 5, 1-(1-(2-{{(3,5-bis{trifluoromethyl)benzyl)(2-methyl-
2H-tetrazol-5-ylJamino)methyl)-4-(trifluoromethyl)phenyl}-2-methylpropyl)-3-
{(hydroxymethoxy)methyl)azetidin-3-ol was prepared from the comresponding aldehyde and azetidine.
This compound was fluorinated by using Deoxofluor using a procedure similar to that of example 208.
'HNMR {400MHz. CDCI3) 5 7.80 (s, 1H), 7.65 (s, 2H), 7.55 (s, 1H), 7.45 (d, 1H), 7.25 (s, 1H), 4.90 (dd,
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52(1) 50(1) 84(1) 0O(1) 13(1) -3(1) (39
61(1) 65(1) 88(2) 9(1) 13(1) 14(1) 55
wo20004@9 79(2) 50(1) 83(2) 16(1) 21(1pchi(Bigur/e0os24
0(41) 90(2) 59(1) 72(2) -1(1) 18(1) -3(1)
C(42) 50(1) 87(2) 72(2) 10(1) 14(1) 1(1»
C(43) 65(2) 95(2) 95(2) 14(2)
2H), 4.50 {m, 2H),4.20 (s, 3H), 3.80 (m, 6H), 3.05, (m, 2H), 2.70 (m, 1), 1.90 (m, 1H), 1.20 {t, 3H), 0.70
(dd, 6H). MS (ES") Calc 670,59, Found 671.6 (M+1)

Example 211; (N-[3,5-bis{trifluoromethyl \benzyil-N-{2-{1-{ 4-luoropiperidin-1-yl}-2-methvipropyil-5-
trifluoromethybenzyil-2-methyl-2H-tetrazol-5-amine

N

F N7~
F )’\//N

F NT TN
\F
N
F

F F7OF

According to the procedure described i Exarnple 5, {N-[3,5-bis(trifluoromethyl}benzyl]-N-[2-[1{4-
hydroxypiperidin-1-yl}-2-methylpropyl]-5-(trifiluoromethylbenzyl}-2-methyl-2H-tetrazol-5-amine was
prepared from 4-hydroxypiperidine. To a solution of this alcohel (0.51mg., 0.8mMol.} in dichloromethane
{2mL) was added Deoxafluor (0.19g., 0.88mMol.) at 0°C and the solution was stirred for 1hour, The
reaction mixiure was concentrated and purified by flash chromatograpiay to afford the titie compound
(0.41g. 81%) 1HNMF{ (400MHz. CDCI3) 3 7.80 (s, 1H), 7.60 (s, 2H), 7.50 (d, 1H), 7.40 (s, TH), 7.22 (s,
1H), 4.90 (d, 1H), 4.85 (dd, 2H), 4.50 (brd, 2H), 4.20 (s, 3H), 3.40 (d, 1H), 2.50 {m, 2H), 2.20 (m, 3H),
1.80 (m, 3H), 0.9 (d, 3H), 0.6 (d, 3H). MS (ES") Calc 840.57, Found 641.6 (M+1)

Example 212: {N-[3,5-bis{iriflucrometh Ibenzyll-N-{2-{1-(4 4-difluoropiperidin-1-vl}-2-methylpropyl]-5-
trifluoromethylbenzyl}-2-methyl-2H-tetrazol-5-amine
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8(1) -5(1) F(44) 128(1) 70(1) 111(1)
-11(1) 12(1) -24(1) 60 0(45) 85(2) 84(2)
wo 2000 R2) 23(2) 27(2) 23(2) 0(46) 144¢d)mm2007/000524

95(1) 116(1) 40(1) 44(1 ) 30(1) WO

2007/ 105049 PCT/ 1132007/ 000524 C(47)

130(3) 165(3) 160(3) 44(3) 28(2) 16(2)
According t&ﬁ%ﬁ}:edure described in Example 5, (N-{3,5-bis(trifluoromethyl)benzyl]-N-{2-[1-(4-
hydroxypiperidin-1-yl)-2-methylpropyl]-5-{trifluoromethy)benzyl}-2-methyl-2H-letrazol-5-amine was
prepared from 4-hydroxypiperidine. To a solution of this alcohol in {0.083g., 0.13mMol.} in
dichioromethane (2mb) was added Dess-Martin reagent (0.114g., 0.268mMol.} at 0°C, and the resulting
solution was stirred for 3 hours at room temperature, The reaction was quenched with saturated
sodiumsuifite and sodium carbonate solutions (5mL each) and was stirred for 10 minutes. The mixture
was extracted with chloroform emeldhe organic exitract was. dried, concentrated and purified by flash
chromatography to afford the corre'sponding.ketone (0.0.52g., 62%) To a solution of the ketone (0.283g.,
0.42mMol.) in dichloromethane (5mL) was added Deoxofiuor {(¢.17mL, 0.92mMol) at 0°C for and the
mixture was stirred for 2 hours, The reaction mixture was concentrated and purified by fiash
chromatography to afford (0.258g., 92%) of the target compound. "HNMR {400MHz.CDCI3} & 7.80 (s,
1H), 7.60 (s, 1H), 7.55 (d, 1H), 7.40 {d, 1H), 7.25 (s, 1H), 4.95 (¢, 1H), 4.70 (g, 2H), 4.60 (d, 1H), 4.20 (s,
3HO, .80 (d, 1H), 2.50 (br, 4H), 2.20 {s, 1H), 1.90 {m, 4H), 1.90 (d, 3H}, 0.80(d, 3H). MS (ES") Calc
658.58, Found 659.6 (M+1) -

Example 213: (N3 5-bis(trifluoromethyi)benzyl]-N-{2-{{1R}-1-[4-{ethoxymethyl}-4-fluoropiperidin-1-yl}-2-
methvipropyl}-5-(triffucromethylbenzyll-2-methvi-2H-teirazol-5-amine}

/g F

According to the procedure described in Examiple 5, (N-[3,5-bis{triﬂuoromethyl)benzyt]—N-{Z—{(1R)-‘l-[;i-
{ethoxymethyl}-4-hydroxypiperidin-1-yl}-2-methylpropyl}-5-(friflucromethyl }oenzyl}-2-methyl-2H-tetrazol-5-
aminhe) was prepared from the corresponding aldehyde and 4-{ethoxymethyl)-4-hydroxypiperidine in 82%
vield {(2mMol. scale). The resulting alcohol was fluorinated using the procedure described for example
211. "THNMR (400MHz.CDCI3) & 7.80 {m, 2H), 7.60 (d, 2H), 7.50 { dd, 2H}, 5.20 ( d, 1H), 4.80 (dd, 2H),
4.70 {m, 2H), 4.50 (d, 1H), 4.45 (d, 1H), 4.25 (d, 1H), 4.20 (s, 3H), 3.50 {m, 3H), 3.30 (d, 1H), 2.75, {d,
1H), 2.55 (d, 1H), 2.20 (t, 2H), 2.10 {t, 1H), 1.75 {m, 2H), 1.15, (t, 3H), 0.80 (d, 3H), 0.60(d, 3H). MS (ES")
Calc £98.65, Found 689.7 (M+1). This compound was subjected to chiral chromatography to afford (N-
[3,5-bis(trifluoromethyl benzyl-N-[2-{( 1R }-1-[4{ ethoxymethyl)-4-fluoropiperidin-1-yl]-2-methyipropyl}-5-
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247(4) 129(3) 206(4) 69(3) 60(3) 29(3)
64(1 ) 62(1) 80(1) -1(1) 40 ) 5(1)
wo 2004d8dsd) 65(1) 85(1) -11(1) -8(1) 6(1rchiso07000524
0(351) 79(1) 117(1) 210(2) 24(2) 16(1) 220
) 0(352) 124(1) 62(1) 69(1) 2(1) 9(1)
-20(1) ©(353) 82(2) 73(2) 67(2) 40 )
(trifluoromethyl)benzyl}-2-methyl-2H-tetrazol-5-amine). This compound was converted to its mesylate salf,
which was crystallized from toluene/hexane, MP 95°C.

Single Crystai X-Ray Analysis. A representative crystal was surveyed and a 1 A data set (maximum sin
©/2=0.5) was collected on a Bruker APEX II/R diffractometer. Friedel pairs were collected in order to
faciliiate the determination of the absolute configuration. Atomic scattering factors were taken from the
International Tables for Crystallography {International Tables for Crystallography, Vol. C, pp. 219,500,
Kiuwer Academic Publishers,1992). All crystallographic calculations were facilitated by the SHELXTL
{Version 5.1, Bruker AXS, 1997) system. All diffractometer data were collected at room temperature.
Pertinent crystal, data collection, and refinement are summarized in Table 213-1.

A trial structure was obtained by direct methods. This trial siructure refined routinely up until a
point. The siructures contained two salt molecules per asymmetric unit. In all, there were six CF; groups
— all disordered. The disorder was fit by using six fluorine atoms per CF; group. The six were arrange in
two idealized groups with corresponding populations which were allowed to refine. A difference map
revealed two toluene molecuies of crystallization. These groups were disordered and had to be idealized.
Refinement indicated that the toluene molecules had very large thermal parameters which lead to the
suspicion that they were not present with full ocoupancy. Hydrogen positions were calculated wherever
possible, The methyl hydrogens were located by difference Fourier techniques and then idealized. The
hydrogens on nitrogen were located by difference Fourier techniques and allowed to refine. The hydrogen
parameiers were added to the structﬁre factor calcufations but were not refined. The shifts calculated in
the final cycles of least squares refinement were all less than 0.1 of the corresponding standard
devidtions. The final R-index was 6.17%. A final difference Fourier revealed no missing or misplaced

electron density.

The refined structure was plotted using the SHELXTL piotting package (Figure 1). The absolute
configuration was determined by the method of Flack (H. D. Flack, Acta Ciystallogr., A39, 8786, 1983).
Coordinates, anisotropic temperature factors, distanices and angles are available as supplementary
material (Tables 213-1 o 213-5).

Table 213-1. Crystal data and structure refinement for mesylate salt crystal of example 213.

Identification code 1569

Empirical formula ‘CaiHasyNgOF 10~ CHySO4 " » CHg
Formula weight 886.89

Temperature 273(2) K

Wavelength 1.54178 A

Crystal system Maonoclinic

Space group P2(1)
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11(1) -6(1) ©(101) 51(1) 48(1) 94(2)
-1(1) 21(1) -20) N(102) 73(1) 58(1 )"
wo 20076 -6(1) 25(1) 7(1) 10 N(103) 93¢i)B2007/000524

48(1) 114(2) -3(1) 300 ) 4(1) N(104)
93(1) 750 ) 102(1) -Q(1 ) 44(1) 7(1)
N(105) 70(1) 61(1) 900 ) -70) 23(1) 40 )

Unit Ild‘cg:'LOG) =10.7758 =90°

nit cell dimensions a .7758(6) A [1= 90°,
b=37.052(2) A 0=95.039(4)".
c=10.8035(8) A 0 =90°.

Volume 4401.2(5) A3

z 4

Density {calculated) 1.338 Mg/m3

Absorption coefficient 1.431 mm-1

F(000) 1848 _

Crystal size 0.20 x 0.18 X 0.16 mm3

Theta range for data collection 2.33 to 50.55".

Reflections collected - 11635

Independent reflections 6256 [R(int) = 0.0307]

Completeness ta thetg = 50.55° 84.0 %

Absotption correction None

Max. and min. transmission 0.8248 and 0.7629

Refinement method

Data / restraints / parameters
Goodness-offit an F2

Final R indices [I>2sigmal(i}]

Full-matrix least-squares on F2

6256 /87/1208
0.977

R1=0.0617, wR2 = 0.1617

Absolute structure parameter 0.07(3)
Extinction coefficient 0.00052(3)
Largest diff. peak and hole 0.265 and <.264 ¢ A-3

Table 213-2. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)
for mesylate salt crystal of example 213. U{eg} s defined as one third of the trace of the orthogonalized

U; tensor,

138

x v z Uleq)

c(1) 577(2) 1525(1) 13196(2) 63(1)
N(2) -115(2) 1800(1) 13443(2) 70(1)
N(3) 137(2) 2017(1) 12515(2) 88(1)
N(4) 913(2) 1886{1) 11776(2) 97(1)
N(5) 1214(2) 1562(1) 12199(2) 82(1)
c(e) -382(3} 2364(1) 12312(3) 125(1)
N(7) 604(1) 1222(1) 13890(2) 61(1)
o(8) 190(1) 1230(1) 15131(1) 85(1)
C{9) -1129(1) 1111(1) 15208(1) 84(1)
C{10) -1350(1) 818(1) 15031(1) 72(1)
c(11) -2562(2) 713(1) 16054(2) 84(1)
C(12) -3568(2) 885(1) 15412(2) 80{1)
©C{18) -3332(2) 11771} 14715(2) 63(1)
C(14) 2125(2) 1284(1) 14615(2) 65(1}



wo 2004506 108)
-2(1) C(109) 44(1) 600 )
10(1) -11(1) C(110)

Cl15)
F(15A)
F(15B)
F(15C)
F(15X)
F(15Y)
F(152)
C(19)
F(19A)
F(198)
F(19C)
F(19X}
F(19Y)
F(192)
©(23)
C(24)
c(25)
C(26)
ceEn
C(28)
C(29)
(30}
F(30A)
F(308)
F(30C)
F{30X)
F{30Y)
F(30Z)
G(34)
C(35)
C(36)
c(a7)
N(38)
C(30)
C(40)
c(a1)
c{42)
C(43)
E(44)
C(45)
0(48)
C(47)
C(48)
S(350)
0(850)
0(351)
0(352)
C(353)
c(101)
N(102)
N(103)
N{104)
N(105)
C(106)
N(107)
C(108)

136(2) 73(2) 162(35 -1(2) 38(2) 13(2)
N(107) 48(1) 580 ) 64(1) 6(1) 120 ) -8(1)

-10) 21(1) 4(1)
71(2) - Sl

-4011(2)
-2208(3)
-2258(3)
-1841(2)
-3380(2)
-3629(2)
-4381(2)
-5494(1)
-4297(2)
-4342(2)
-3968(3)
-5219(3)
-4913(4)
1433(1)
914(1)
-302(1)
-862(2)
-103(2)
1002(2)
1577(2)
-2202{2)
-2672(4)
-2886(3)
-2217(4)
-2652(2)
-2252(2)
-2936{2)
2918{2)
3884(2)
3846(2)
3745(2)
3109(1)
2186(2)
2331(2)
3613(2)
4584(2)
4424(2)
3803(1)
3806(2)
2892(2)
3015(2)
2072(3)
2637(1)
3133(2)
1325(2)
3236(2)
3062(2)
-1609(2)
-1841(2)
-1021(2)
-291(2)
. -862(2)
912(3)
-2232(1)
-3484{1}

c(111)

396(1)
325(1)
434(1)
141(1)
276(1)
140(1)
503(1)
1373(1)
1256(1)
1333(1)
1742(1)
1642(1)
1491(1)
1143(1)
954(1)
721(1)
604(1)
404(1)
312(1)
423(1)
630(1)
269(1)
98(1)
565(1)
69(1)
340(1)
-81(1)
414(1)
754(1)
462(1)
147(1)
359(1)
894(1)
1189(1)
1340(1)
1470{1)
1107(1)
1043(1)
1750(1)
1618(1)
1859(1)
2025(1)
2310{1)
451(1)
431(1)
464(1)
725(1)
55(1)
-1827(1)
-2128(1)
-2338(1)
-2187(1)
-1857(1)
2707(1)
-1524{1)
-1542{1)

13¢

56(1) 71(1) 63(2)
77(2) 5(1)
51(1) 66(2) 88(2)

-5(1) 8¢iaB2007/000524

62(1) 660 )
16576(2) 113(1)
16861(3) 159(2}
18004{2) 211(3)
16295(3) 196(3}
17527(2) 115(1)
16205(2) 149(1)
17695(2) 145(1)
13962(2) 96(1)
14202(2) 103(1)
12762(2) 142(1)
14244(2) 126(1)
13346(3) 91(3)
14692(3) 177(5)
13166(3) 165(4)
13542(1) 66(1)
12425(1) 56(1)
12480{1) 69(1)
11539(2) 78(1}
10517(2) 77(1)
10446(2) 69(1)
11414(2) 55(1)
11607(2) 99(1)
10619(2) 148(2)
11777(4) 189(3)
12608(2) 181(2)
12672(2) 138(1)
11429(2) 129(1)
10688(2) 138(1)
11332(2) 56(1}
11742(2) 71(1)
10936(2) 105(1)
13120(2) 77(1)
10059(2) 62(1)

9705(2) 71(1)
8449(2) 70(1}
8337(2) 73(1)
8695(2) 69(1)
10002(2) 85(1)
9188(1) 103(1)
7079(2) 95(1)
6760(2) 118(1)
5593(2) 151(2)
5256(3) 192(2)
6837(1) 69(1)
8164(2) 93(1)
6728(2) 136(1)
8198(1) 85(1)
6219(2) 74(1)
10904(2) 64(1)
11496(2) 67(1)
11058(2) 84(1)
10303(2) 88(1)
10172(2) 73(1)
11429(3) 122(1)
11052(2) 56(1)
11432(1) 63(1)



wo 200f8dsey -8(1) 50 )
85(2) 76(2) 9(2)
111(2) 107(2) 4(2)
150(2) 114(2) 66(2)

C(108)
c{110)
c(111)
c(112)
c(113)
C(114)
c(115)
F(11A)
F(118B)
F(11C)
F(11X)
F{11Y)
F{112)
C(118)
F(1XA)
F(1XB)
F{1XC)
F{1XX)
F{1XY)
F(1XZ}
C(123)
C(124)
C(125)
C(126)
c(127)
C(128)
C(129)
C(130)
- F{13A)
F(13B)
F(13C)
F(13X)
F(13Y)
F(132)
C(134)
c{135)
C(136)
C(137)
N({138)
C(139)
C(140)
c(141)
c(142)
C(143)
F(144)
C(145)
0(146)
C(147)
C(148)
.5(450)
0(450)
0(451)
0(452)
C(453)
C(300)
C(301)

-3(1) 7(1)

C(112)

-14(1) 5(1) 160 ) 20 C(113)

. F(11B)

-3549(1)
-2872(1)
-2065(2)
-3716(2)
-4356(2)
-4285(2)
-2226(2)
-2380(2)
-1041{2)
-2677(2)
-1490(3)
2922(2)
-1496(3)
-5167(2)
-5246(4)
-6275(2)
-4618(3)
5715(2)
-4480(2}
-B043(2)
-1884(1)
-720{1)
771(1)
196(2)
1204(2)
1261(2)
309(2)
170(2)

-894(2)

- 206(2)
1003(2)
1117(2)

147(4)
-880(2)
363(2)
-42(2)
786(2)

-1386(2)
1623(2)
1673(2)
2972(2}
3274(2)
3222(2)
1951(2)
2404(1)
4572(2)
4877(2)
6020(2}
5969(4)
4847(1)
4983(2)
3541(1)
5511(1)
5479(2)

-2576(1}

-2119(2)
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73(2) 73(2) 71(2)
81(2) 79(2)

31(1) C(114) 81( ZraB2007/000524
-4(1) 9(1) C(115) 77(2)
23(2) 9(2)  F(11A)
10(1) -100) 14(2)
-1405(1) 12780(1) 60(1)
~1581{1) 18747(1) 68(1)
-1467{1) 14985(2) 87(1)
-1192(1) 15254(2) 72(1)
-1015(1) 14298(2) 7701)
-1124{1) 13061(2) 81(1)
-1863(1) 16042(2) 99(1)
-1522(1) 17124{2) 111(1)
1671{1) 15854(2) 164(1) -
-1983(1) 16076(2) 141{1)
~1909(1) 15618(3) 108(2)
-1808(1) 16835(3) 192(3)
1422(1) 16623(4) 155(3)
-700{1) 14552(2) 114(1)
654{1) 15744(2) 190(2)
-745{1) 13967(3) 194{2)
423(1) 14080(3) 172(3)
-557(1) 13542(2) 122(1)
_458(1) 15179(2) 166(2)
-808(1) 15256(2) 147(1)
-1229(1) 10247(1) 70(1)
-1025(1) 10813(1) 63(1)
~909(1) 12028(1) 77(1)
720(1) 12503(2) 78(1)
-639(1) 11052(2) 89(1)
-750(1) 10739(2) 76(1)
-247(1) 10147(2) 53(1)
_584(1) 13934(2) 106(1)
-663(1) 14396(2) 126(1)
-239(1) 13962(3) 147(1)
727(1) 14661(2) 156(2)
-387(1) 14328(5) 193(3)
869(1) 14655(3) 165(2)
-410(1) 13973(4) 165(2)
-1054(1) 8825(2) 54(1)
750(1) 7868(2) 69(1)
445(1) 7920(3) 103(1)
-656(1) 7976(2) 85(1)
-1204(1) 8505(2) 58(1)
-1349(1) 7308(2) 80(1)
1502(1) 7112(2) 83(1)
-A784(1) 8002(3) 89(1)
~1661(1) 9312(2) 79(1)
-1503(1) 9504(2) 72(1)
-2066(1) 7822(2) 121(1)
~1954{1) 7806(3) 120(1)
- 2202{1) 8777(2) 149(1)
-2388(1) 8723(3) 205(2)
-2706(1) 7873(4) 382(5)
763(1) 9028(1) 70(1)
782(1) 10343(2) 144(1)
753(1) . 8518(2) 103(1)
-1048(1) 8453(2) 85(1)
-368(1) 8630{2) 76(1)
1039(1) 9372(2) 156{2)
1764(1) 8379(2) 154(2)



92(2) 259(3) 138(2) . 32(2) -11(2) 29(2)
25 F(11 C) 189(2) 82(2) 144(2) 22(2)

wo 200mR%42) 15(2) F(11X) 117(3) 96(3) 10d&fmreormoess
-19(3) -34(3) 61(3) F(1 1V) 158(4) 284(6)
142(4) 107(4) 54(3) -23(5) F(112) 162(5)
133(4) 149(5) 11(4) -103(4) 25(4) C(119)

cpoy 114(2) 1-36%&39 94(12%(1}( 2) 8542(3) 186(2)
C(303) -1612(2) 1263(1) 9697(3) 187(2)
C(304) -2069(2) 1439(1) 10690(3) 198(2)
C(305) : -2551(2) 1777(1) 10527(2} 180(2)
C(306} -3206(3) 2284(1) 9179(5) 252(3)
C(501) 1053(2) -1857(1} 13592(2) 277(4)
C(502) 1304(3) -2185(1} 14131(3) 227(2) °
C(503) 2519(3) -2310(1) 14273(3) 361(4)
C(504) 3485(2) -2108(1) 13876(4) 326(3)
C(505) 3234(2) A781{1} 13337(3). 285(3)
C(508) 2019(2) -1655(1) 13195(2) 246(3)
C(507) 2099(6) -2644(1) 14894(5) 780(18)

Table 213-3. Bond lengths [A] and angles [*] for mesylate sait crystal of example 213. Symmefry
transformations used fo generate equivalent atoms

C(1)-N2) 1.323(3) C(30)-F(30X) 1.315(3)
C(1)}-N(5) 1,334(3) C(30)-F(30C) 1.321(3)
C(1)-N(7) 1.372(3) C(30}-F(30Z) 1.333(3)
N(2)-N(3) 1.343(3) C(30}-F(30B) 1.334(3)
N(3)-N(4) 1.304(3) C(30)-F(30Y) 1.341(2)
N(3}-C(6) 1.440(3) C(34)N(38) 1.506(3)
N(4)-N(5) 1.345(3) C(34)-C(35) 1.558(3)
N(7)-C(23) 1.427(2) C(35}-C(36) 1.477(3)
N(7)-C(8) 1.451(2) C(35)-C(37) 1.550(3)
C(8)-C(9) 1.5008 N(38)-C(39) 1.622(3)
C(9)-C(14) 1.369(2) N(38)-C(43) 1.531(3)
C(9)-C(10) 1.3899 C(39)-C(40) 1.494(3)
C(10}-C{11) 1.383(3) C(40)-C(41) 1.482(3)
C(11)-C(12) 1.397(3) C{41)-F(44) 1.435(3)
C(11)-C(15) 1.538(3) . C{41)-C(45) 1.502(3)
C(12)-C(13} " 1.376(3) C(41)-C(42) 1.499(3)
C(13)-C(14) 1.376(3) C(42}-C(43) 1.551(3)
C(13)-C(19) 1.527(2) C(45)-0{46) 1.366(3)
C{15)-F(15A) 1.299(3) 0(46)-C(47) 1.425(3)
C(15)-F(15X) 1.306(2) C(47)-C(48) 1.508(3)
C(15)-F(15B) 1.309(3) - §(350)-0(351) 1.4093(18)
C(15)-F(15Y) 1.321(3) S(350)-0{352) 1.4327(16)
C(15)-F(15C) 1.331(3) S(350)-0(350) 1.4870(18)
C{15)-F(152) 1.351(3) S(360)-C(353) 1.722(2)
C(19)-F(19B) 1.316(2) C(1011N(102) 1.343(3)
C(19)-F(18X) 1.317(3) C(101:N(107} 1.348(3)
C(19}-F(19C) 1.321(2) ' C(101)}-N(105) 1.350(3)
C(19)-F(197) 1.321(4) N(102}-N(103) 1.309(2)
C(19)-F(19A) 1.327(2) N(103}-N{104} 1.313(3)
C(19)-F(19Y) 1.328(4) N(103}-C{108) 1.457(3)
C(23}C(24) 1.5586 N(104}-N(105) 1.318(2)
C(24)-C(25) 1.3900 N(107)-C{108) 1.4464(19)
C{24)-C(29) 1.400(3) N{107)-C{123) 1.484(2)
C(25)-C(26) 1.366(3) C{108)-G(109) 1.5530
C(26)-C(27) 1.414(3) C(109)-C(114) 1.380(3)
€(26)-C(30) 1.541(3) C(109}-C(110) 1.3901
C(27)-C(28) 1.363(3) C(1103-C{111) 1.418(3)
C(28)-C(29) 1.405(3) C(111)}-C(112) 1.366(3)
C(29)-C(34) 1.530(3) C(111}-C(115) 1.527(3)
C(30)-F(30A) 1.312(3) C(112}-C(113) 1.367(3)
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0(2) 9(2) 30 F(1XA) 234(5) 209(4) 126(3)
-100(3) 3(3) 94(4) F(1XB) 153(3) 232(4)

WO 2001965) - 74(4) 14(3) 103(3) F(1XC) PCWEBI7000524
99(3) 199(5) -3(3) -3(4) 77(3) FO XX
138(2) 103(2) 121(2) -1(2) -17(2) 620 )
FOXY) 183(3) 141(2) 170(3) -56(2) -14(2)

C113)}C(1%Y (2) 35 FOUXE) C(135)-C(136) 1.485(3)
C(113)-C(119) 1.521(3) C(135)-C(137) 1.515(3)
C{115)-F(11A} 1.309(2) N{138}-C(139) 1.502(3)
C(115)-F{118) 1.210(2) N(138)-C(143) 1.523(3)
C(115)-F(11Y) 1.309(3) C(139)-C(140) 1.547(3)
C(115)-F(112) 1.328(3) C(140)-C(141) 1.456(4)
C(115)-F(11C} 1.330(2) C(141)-F(144) 1.428(3)
C{115)-F(11X) 1.333(3) C(141):-C(142) 1.496(4)
" C(119)-F{1XA) 1.309(3) C(141)-G(145) 1.573(3)
C{119)-F(1XX) 1.311(3) C(142)-C(143) 1.525(3)
C(119)-F(1XB) 1.313(3) C(145)-0(146) 1.426(3)
C{119}-F(1XY) 1.327(3) O(146)-C(147) 1.425(3)
C(119)-F(1XC) 1.329(3) C(147)-C(148) 1.514{4)
C(119)-F{1XZ) 1.330(3) $(450)-0(450) 1.416(2)
C(123)-C(124) 1.5533 S(450)-0(452) 1.4638(16)
C(124)-C(125) 1.3808 S(450)-0(451) 1,4657(16)
C(124)-C(129) 1.406(2) S(450)-C(453) 1.718(2)
C(125)-C(126) © 1.363(3) €(300)-C{301) 1.3900
C{126)-C(127} 1.374(3) C(300)-C(305) 1.3900
C(126)-C(130) - 1.541(3) C(300)-C(306) - 1.481(3)
C(127}-C(128) 1.383(4) C(301)-C(302) 1.3900
C(128)-C(129) 1.379(3) - : C(302)-C(303) 1.3900
C(120)-C(134) 1.492(3) C(303)-C(304) 1.3900
C(130)-F{13X) 1.307(3) C(3041C(305) 1.3900
C(130)-F(132) 1.314(3) C(501)-C(502) 1.3900
C(130)-F(13B) 1.318(2) C(501)-C(508) 1.3000
C{130)-F(13A) 1.324(3) C(502)}-C(503) 1.3900
C(130)-F(13C) 1.327(3) C(503}-C(504) 1.3800
C{130}-F(13Y) 1.333(3) ' C(503)-C(507) 1.503(5)
C{134)-N(138) 1.512(2) C(504)-C(505) 1.3900
C(134)-C(135) 1.560(3) C(505)-C(506) 1.3900-
N{2}-C(1)-N(5) 114.89(19) C(9)-C(14)C(13) - 121.89(19)
N(2)-C(1)-N(7) 122.43(19) F(15A)-C(15)-F(15B) 112.5(2)
N(5)-C(1}-N(7) 122.65(19) F(15X)-C(15)-F(15Y) 110.17(19)
C(1}-N(2)-N(3) 100.28{(17) F(15A)-C(15)-F(15C). 109.8(2)
N{4}-N(3}-N(2) 113.92(17) F{15B}-C(15)}-F{15C) 109.7(2)
N(4)-N(3)-C(6) 121.1(2) F{15X}-C(15)-F({15Z) 106.82(19)
N(2)}-N(3)-C(B) 125.0(2) F(15Y)}C(15)-F(152) 107.53{19)
N{3)-N(2)}-N(5) 106.90(19) - F(15A)-C(15)-C(11) 112.7(2)
C(1)-N(5)-N(4) 104.00(18) F(15X)}-C(15)-C(11) 113.45(17)
C1)}N(7)-C(23) 116.01{15) F(15B)-C(15}-C(11) 111.2(2)
C(1}-N{7)-C(8) 119.75(16) F(15Y)}-C(15)}-C(11) 110.92(18)
C(23)-N(7)-C(8) 120.50(13} F(15C}C(15)-C(11) 100.21{19)
N{7}-C(8)-C(9) 114.52(8) F(15Z)-C(15}-C(11) 107.67(18)
C(141C(9)-C(10) 118.76(11) F(19B)-C(19)-F(19C) 109.67(18) _
C(14)-C(9)-C(8) 122.48(11) F{19X})-C{19)-F(192) 108.3(2)
C(10)-C{9)-C(8) 118.7 F(19B)-C(19)-F(19A) 107.18(16)
C(11)}-C(10)-C(8) 119.64(10) F(19C)-C{18)-F(19A) 106.95(16)
C(10}-C(11)-C(12) 121.02{19) F(19X)-C(19}-F(18Y) 108.4(3)
C10R-C(11)-C(15) 120.53(17) F(19Z)-C(19)-F(19Y) 109,2(3)
C(125-C{11}-C(15) 118.43(19) F{19B)-C(19)}-C{13) 110.92(16)
C{13}-C(12)-C(11) 118.4(2) F(19X}-C(19)-C{13). 112.4(2)
C(12)-C(13)-C{14) 120.19(19) F{19C}-C(19)-C(13) 110.18(16)
C(12)-C(13}-C(19) 121.38{17) F(192)-C(19)-C(13) 106.4(2)
C(14)-C(13)-C(19) 118.28(18) F(19A)}C(19)}-C(13) 111.82(15)

142



126(2) 162(2) 159(2) 2(2) 41(2) 64(2) CO

23) 630 ) 620 ) 86(2) -60) 90 ) 60 )
wo00chcsad)  52(1) 44(1) 91(2) -9(1) -30)pcrBddo7o00sz4

C(125) 66(2) 71(2) 94(2) -10(1) 110

90) | C(126) 74(2) 89(2) 71(2) - 14(1)

11(1) -9(2) 40 C(127) 76(2) 82(2) 105(2)

F(19Y)-C(1§)-13?1§)2) 111.02) N{167)-C(101)-N{105) 123.56{19)
N(7)-C(23}-C(24) 114.73(8) N{103)-N(102)-C{101) 100.75(17}
C(25)-C(24)-C(29) 120.08{(9) N(102)}-N(103)-N{104) 114.79(17)
C(25)-C(24)-C(23} 115.0 N(102)-N(103)-C(106) 121.8(2)
C(29)-C(24)-C(23) 124,88(9) N(104)-N(103)-C(106) 123.4(2)
C(26)-C(25)-C(24) 120.16{10) N{103)-N(104)-N(105) 106.73(17)
C(25)-C(26)-C(27) 119.71{17) N(104)-N(105)-C(101) 104.88(17)
C(25)-C(26)-C(30) 120.29(18) C(101)-N(107)-C(108) 118.73(15)
C(27)-C(26)-C(30) 119.98(19) C{101)-N(107)-C{123) 114.83(15)
C(28)-C(27)-C(26) 121.1(2) -~ C(108)-N(107)-C(123) 119.38(13)
C(27)-C(28)-C(29) 119.2{2) N(107)-C(108}-C(109) 111,76(8)
C(24)-C(29)-C(28) 119.78(17) C(114)-C(3109)-C(110) 118.66{12)
C(24)-C(29)-C(34) 121.21(17) C(114)-C(109)-C(108) 122.57(12)
C(28)-C(29)-C(34) 119.01(19) C(110)-C(109)-C(108) 118.7
F(30AXC(30)-E(30C) 110.6(2) C{109)-C(110)-C(111) 118.11(10)
F(30X)-C(30)-F(30Z) 109.04(19) C(112)-C(111)-C{110) 121.71(18)
F(30A}-C(20)-F(30B) 109.6(2) C(112)-C(111)-C(115) 119.50(19)
F(30C)-C(30)-F(30B) 107.9(3) C(110)-C(111)-C(115) 118.78(16)
F(30X)}-C(30)-F(30Y) 108.4(2) C(111)-C{112)-C(113) 118.9(2)
F(302)-C(30)-F{30Y) 106.83(18) C(112)-C(113)-C(114) 120.5(2)
F(30A}-C(30)-C(26) 115.0(2) C(112)-C(113}-C(119) 120.7(2)
F(30X}-C{30)-C(26) 113.08(17). C(114)-C(113)-C(119) 118.81(19)
F(30C)-C(30)-C(26) 107.9(2) - C(109)-C(114)-C(113) 121.1(2)
F(30Z)-C{30)-C(26) 108.89(17) F(11A)-C(115)}-F(118) 110.46(19)
F(30B)-C(30)-C(26) 105.52(19) F(11Y)-C{115)-F(112) 109.2(3)
F{30Y)-C(30)-C(28) 110.37(18) F(11A}C(115)-F(11C) 106.20(19)
N(38)-C(34)-C(29) 111.54{15) F(11B}-C(115)-F{11C) 110.2(2)
N(38)-C(34)-C(35) 111.79(16) F(11Y)-C(115)-F{11X) 108.8(2)
C(20)-C(34)-C(35) 112.07(17) F(11Z)-C{115)-F(11X) 107.5(2)
C(36)-C(35)-C(34) 115.10(18) FI1A-C(11B}C(111)  * 111.73(16)
C(36)-C(35)-C(37) 111.11(19) F(11B)-C(115}-C(111) 110.36(18)
' C(34)-C(35)-C(37) 100.45(18) F(11Y)-C(1151-C(111) 113.76{19)
C(34)-N(38)-C(39) 110.56(16) F(H1Z}C(115)-C{111) 105.5(2)
C(34)-N(38)-C(43) 111.61(18) F{(11C)-C(115)-C(111) 107.80(17)
C(39)-N(38)-C(43) 107.80(16) F{(11X)}-C(115)-C(111) 111.87{19)
C(40)-C(39)-N(38) 113.07(18) F(1XA)}-C(119}-F(1XB) 110.8(3)
C(41)-C(40)-C(39) 112.02(18) FEIXXFC(119)-F(IXY) 109.3(2}
F(44)-C(41)-C(40) 106.49(18) FAXAFC(11ORF(IXC)  110.0(3)
F(44)}-C{41)-C(45) 105.66(18) F{1XB)-C(119)-F{1XC) 108.7(2)
C(40)-C(41)-C(45) 113.71(19) F(1XX)-C(119)-F(1XZ) 108.26(18)
F(44)-C{41)-C(42) 107.87{17) FXY}-C{119)-F(1XZ) 108.32(19)
C(40)-C(41)-C(42) 112.53(18) F(1XA}-C(119)-C(113) 111.6(2)
C(45)-C(41)-C(42) 110.12(19) F(1XX)-C(119)-C(113) 113.51(18)
C{41)}-C(42)-C(43) 111.33(18) F(IXBFC({119)-C(113) 108.8(2)
N(38)-C{43)-C(42) 110.67(18) F{IXY)}-C(119)-C(113) 109.45(17)
O(46)-C(45)-C(41) 109.0(2) E(1XC}-C(119)-C(113) 105.75(19)
C(45)-0(46)-C(47) 113.4(2) F(1XZ)}-C(119)-C(113) 107.89(18)
O(46)-C(47)-C(48) 114.6(2) N(107)-C(123)-C(124) 112.44(8)
0(351)-8(350)-0(352) 115.18(11) : C(125)-C(124)-C(129) 120.95(10}
O(351)-5(350)-0(350) 110.88(13) C(125)-C(124)}-C(123) 115.6
0(352)-S(350)-0(350) 111.26{10) C(129)-C(124}-C(123) 123.37{10)
0(351)-5(350)-C(353) 107.27{12) €(126)-C(125)1-0(124) 119.84{11)
0(352)-5(350)-C(353) 107.41{11) C(125)-C(126)-C(127) 115.98(19)
O(350)-S(350)-C(353) 104.09(10) C{125)-C(126)-C(130) 121.36(18)
N(102)-C(101)-N(107) 123.64{19) C(127)-C(126)-C(130) 118.64(19)
N(102)-C(101)-N(105) 112.78(18) C(126)-C(127)-C(128) 120.7(2)
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-7(2) -17(1)
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w0 20085049 - 20)
212(2) 17(2)
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- 80)
- 80)

C(128)
C(129)

C(130)

-11(2)

56(1) 73(2) 97(2)

46(1) 480 ) 65(2)
104(2) 111( 2¢1aB2007/000524

F(13A) 122(2)

165(2) 96(2) -31(2) 320 ) -30(2) 45 F(136)

198(3) 116(2) 127(2)

c(129)-cET35)
C(128)-C(129)-C(124)
C(128)-C{120)}-C(134)
C(124)-C(129)-C(134)
F(13X)-C(130)-F({132)
F(13B)}-C(130)-F(13A)
F(13B)-C(130)-F(13C)
F{13A)-C(130)-F(13C)
F{13X)-C{130}-F(13Y)
F(132)-C(130)-F(13Y)
F(13X)-C(130)-C(126)
F(13Z)-C(130)-C(1286)
F{13B)}-C(130)-C{126)
F(13A)-C(130)-C(126)
F(13C)-C(130)-C(126)
F(13Y}-C(130)-C(126)
C{129)-C(134)-N(138)
C(120)-C(134)-C(135)
N(138)-C{134)-C(135)
C(136)-C(135)-C(137)
C(136)-C{135)-C(134)
C(137)-C{135)}-C{134)
C(139)-N(138)-C(134)
C(139)-N{138)-C(143)

C(134)-N{138)-C(143) .

N{138)-C(139)-C(140)
C(141)-C{140)-C(139)
F(144)-C(141)-C(140)
F(144)-C(141)-C(142)
C(140)-C(141)-C(142)
F(144)-C(141)-C{145)
C(140}-C(141)-C{145)
C(142)-C(141)-C{145)
C(141)-C(142)-C(143)
C(142)-C(143)-N(138)
O(146)-C(145)-C(141)
C(145)-0(146)-C(147)
O(146)-C(147)-C{148)
0(450)-S(450}-0(452)
0(450)-S(450)-0(451)
0(452)-5(450)-0(451)
O(450)-5{450)-C(453)
O(452)-S(450)-C(453)
O(451)-5(450)-C(453)
C(301)-C(300)-C(305)
C(301)-C(300)-C(306)
C(305)-C(300)-C(308)
C(300)-C(301)-C(302)
C(303)-C(302)-C{301)
C(302)-C(303)-C{304)
C(303)-C(304)-C(305)
C(304)-C(305)-C(300)
C(502)-C(501)-C(506)
C(501)-C(502)-C(503)
C(504)-C(503)-C(502)
C(5043-C(503)-C(507)

120.8(2)
117.7(2)
120.14(19)
122.08(16)
110.5(2)
107.9(2)
108.6(2)
108.32(19)
109.2(3}
109.2(3)
114.8(3)
106.6(2)
110.1(2)
111.51(17)
110.29(18)
106.3{2}
111.71(15)
114.00(17)
111.36(16)
111.25(19)
114.74(18)
110.48(18)
113.31(15)
107.37(16)
109.65(15)
111.76(18)
109.7(2)
110.87(19)
106.5(2)
111.8(2)

104.70(19) -

111.3(2)
111.3(2)
111.09(19)
111.47(18)
108.8(2)
116.1(2)
115.7(3)
112.19(12)
112.92(13)
110.44(10)
106.63(13)
108.60(10)
105.68(10)
120.0

| 120.3(2)
119.4(2)
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
11.4(3)
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C(5031-C(504)-C(505)
C{506)-C{505)-C(504)
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- 44(2)

128.5(3)
120.0
120.0
120.0
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Table 213-4. 6&(sgt)'opig gépgyengg(pgym% @E){I_’@ yor mW@t@)aaltEﬂs@al@f example 213.
sotgry( displacgWer) fadigs EAppe@Bakys the®imb3 B2 WGP )+ 70D ha* b* Us, ]

10

15

20

25

30

35

40

45

50

55

60

145
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(VNG I Uz Usg Uis " Usa
c) 5201 60(1) 80(2) 3(1) 18(1) (1)
N@)  72(1) 65(1) 74(1) 8(1) 14(1) 5{1)
NGE)  102(1) 56(1) 10(2) 1401y - 27(1) 10(1)
. N(4) 102{1) 84(1) 11(2) 8(1) 39(1) 1{1)
NG)  79(1) 75(1) 94(1) -2(1) 20(1) A1)
ce)  148(2) 77(2) 155(3) 10(2) 53(2) 29(2)
N7y 53(1) 67(1) 65(1) 3(1) 18(1) 13(1)
c@E  62(1) 63(1) 73(2) 1(1) 20(4) 2(1)
clo)  57(1) 68(1) 69(2) 2(1) 5(1) 3{1)
c(10)  46(1) 81(2) 91(2) 1(1) 10(1) 10(1)
c(1)  74(2) 80(2) 96(2) 30(2) 5(1) 3(1)
c12)  66(2) 70(2) 105(2) 1(1) 16(1) 15(1)
c13)  47(1) 62(1) 81(2) 5(1) 8(1) 7(1)
c(id4)  54(1) 68(1) 74(2) -3(1) 12(1) (1)
C(15)  100(2) 104(2) 137(2) 14(2) 24(2) -3(2)
F(158)  93(2) 140(2) 243(4) 107(2) 15(2) 71(2)
F(16B)  208(5) 253(5) 170(5) 68(4) 8(4) -37(5)
F(15C)  203(4) 98(3) . 283(6) 61(3) 6(4) -44(3)
F(15X)  95(2) 28(2) 148(2) 61(2) -4(2) 7(1)
F(15Y)  192(3) 88(2) 167(3) -8(2) 18(2) 59(2)
F(152)  144(2) 143(2) 152(2) - 49(2) 44(2) 8(2)
C19)  70(2) 115(2) 104(2) 42) 11(2) 5(2)
F(19A)  58(1) 111(1) 140(2) 22(1) 9(1) 1(1)
F(19B)  121(1) 200(2) 105(2) 11(2) 9(1) 37(2)
F(19C)  97(1) 86(1) 220(2) 13(1) 16(2) 7(1)
F(19X)  80(5) 82(4) 113(5) 71(4) 21(4) 40(4)
F(19Y) 128(7)  271(12)  135(9) 24(9) 21(6) 092(7)
F(192) 177(7) 103(6) 185(9) ~49(6) -145(6) -9(6)
c(23)  65(2) 70(1) 61(2) 13(1) M) 3(1)
C(24) . 47(1) 57(1) 66(1) 5(1) 1(1) 7(1)
C(25)  68(2) 79(2) 50(2) 6(1) 7(1) 2(1)
c8)  67(2) 79(2) 91(2) 3(2) 18(1) -3(1)
cEr)  70(2) 70(2) 89(2) 6(1) -8(1) 2(1)
c(28)  68(1) 71(1) 68(2) -9(1) a(1) 7(1)
C(29)  46(1) 59(1) 82(1) 4(1) (1) 6(1)
c(30)  101(2) 96(2) 99(2) 22) 5(2) 7(2)
F(30A)  87(3) 239(5) 116(4) 42(3) 4(3) -76(3)
F(30B)  59(3) 166(5) 284(7) A(5) 20(3) 5(3)
F(30C)  114(3) 233(5) 201(5) 65(4) 43(3) 77(3)
F(30X)  94(2) 193(2) 132(2) 29(2) 40(1) -47(2)
F(30Y)  100(2) 105(2) 181(3) 19(2) 2(2) -36(1)
F302)  81(2) 163(2) 163(3) 31(2) 22(2) -23(2)
c34)  51(1) 72(1) 46(1) 10(1) 7(1) 0(1)
c(35)  63(1) 66(1) 85(2) 11(1) 8(1) 23(1)
c(38)  138(2) 20(2) 90(2) 22(2) 26(2) 60(2)
C{37)  86(2) 65(2) 79(2) 5(1) 3(1) 23(1)
N(38)  52(1) 50{1) 84(1) (1) 13(1) -3(1)
c(39)  61(1) 65(1) 88(2) a(1) 13(1) 14(1)
cl40)  79(2) 50(1) 83(2) 16(1) 21(1) 8(1)
c@41) 902 59(1) 72(2) -1{1) 18(1) -3(1)
C(d42)  50{1) 87(2) 72(2) 10(1) 14{1) 1(1)
C43)  65(2) 95(2) © 95(2) 14(2) 8(1) -5(1)
Fa4)  128(1) 70(1) 111(1) A1(1) 12(1) —24(1)
c@s)  85(2) 84{2) 120(2) 23(2) 27(2) 23(2)
o(46)  144(1) 95(1) 116(1) 40(1) 44(1) 30(1)
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C(47)
C(48)

0(351)
0(352)
C(353)
c(101)
N{102)
N(103)
N(104)
N(105)
C(106)
N(107)
c(108)
C(109}
C(110)
c(111)
C(112)
C(113)
C(114)
C(115)
F(11A)
F(11B)
F(11C)
F(11X)
F(11Y)
F(112)

c(119)
F(1XA)
F(1XB)
F(1XC)
F(1XX)
F{1XY)
F(1XZ)
C(123)
C(124)
C(125)
C(126)
c(127)
C(128)
C(129)
C(130)
F(13A)
F(138)
F(13C)
F(13X)
F(13Y)
F(132)

C(134)
C(135)

C{(136)

C(137)
N(138)
C(139)

C(140)

c(141)
C(142)

C(143)

F(144)

C(145)

130(H3( L)165k40 ) 18@3) 1044)3) 55 Cfslz39) 7y 2)

26902) 9KRD) } 13(@]3) 160 910(3;) ( 14@3?13))
8 -12 15 "4(2
B2, P oo o s
) 11704 210(2) 24(2) 16(1) 22(1)
124(1) 62(1 ) 69(1) 21) 9(1) “20(1)
82(2) 73(2) 67(2) a() 11(1) &(1)
51(1) 48(1) 94(2) () 21{1) 2(1)
73(1) 58(1) 72(1) 6(1) 25(1) 7(1)
93(1) 48(1) 114(2) -3(1) 30(1) 41)
93(1) 75(1) 102(1) 6(1) 44(1) 7()
70(1) 61(1) 90(1) 7(1) 23(1) 4(1)
136(2) 73(2) 162(3) 4(2) 38(2) 13(2)
48(1) 58(1) 84(1) 6(1) 12(1) 8(1)
56(1) 71(1) 63(2) 5(1) 8(1) 2(1)
44(1) 60(1) 77(2) 5(1) 10(4) 41(1)
51(1) 66(2) 88(2) (1) 21(1) 1)
62(1) 66(1) 712) 5(1) 3(1) 71
73(2) 73(2) 12) -14(1) 5(1) 16(1)
81(2) 70(2) 73(2) -8(1) 5(1) 31(1)
81(2) 85(2) 76(2) 9(2) A1) o(1)
772) 1112 107(2) 42) -3(2) o(2)
1502)  114(2) 66(2) 40(1) 10(1) 14(2)
92(2) 250(3)  138(2)  32(2) A1(2) 29(2)
189(2) 82(2) 144(2) 22(2) 31(2) 15(2)
117(3) 96(3) 1044)  -19(3) -34(3) 61(3)
158(8)  284(6) 1424y 107(4) 54(3) -23(8)
162(5)  133(4)  149(5) 11(4) 103(4)  25(4)
114(2)  133(2) 04(2) 12) 0(2) 9(2)
234(5)  200(4)  126(3)  -100(3) 3(3) 94(4)
153(3)  232(4)  196(5) 74(4) 14(3) 103(3)
214{5) 99(3) 199(5) -3(3)- -3(4) 77(3)
138(2) 103(2) 121(2) a2 A7) 62(1)
183(3)  141(2) 170(3)  -56(2) 14(2) 41(2)
1268(2)  162(2) 159(2) 22) (2) 64(2)
83(1) 62(1) 86(2) 8(1) 9(1) 6(1)
52(1) 44(1) 91(2) 8(1) 3(1) 3(1)
66(2) 71(2) 94(2) -10(1) 11(1) a1y
74(2) 80(2) 71(2) 14{1) 11{1) 9(2)
76(2) 82(2) 105(2) 17(2) 7(2) A7)
56(1) 73(2) 97(2) 4(2) a(1) -8(1)
46(1) 45(1) 65(2) 8(1) 2(1) 8(1)
104(2) 112) 104(2) A22) 17(2) A1(2)
122()  165(2) 96(2) 31(2) 32(1) 30(2)
198(3) 116(2) 127(2) 41(2) 18(2) -44(2)
12002)  223(3) 112(2) 8(2) 41(2) 8(2)
140(4)  250(5)  178(5)  -82(4) _58(4) 62(4)
257(6)  165(8) 72(3) -22(3) 10(3) -3(4)
217(4)  190(4) 92(3) 64(3) 36(3) 50(3)
50(1) 52(1) 63(1) 3(1) 15(1) 6(1)
67(1) 70(1) 74(2) 5(1) 24(1) 1(1)
82(2) 89(2) 140(2) 27(2) 19(2) o(2)
73(2) 59(2) 124(2) 17(2) 18(1) 8(1)
49(1) 62(1) 63(1) 10{1) 3(1) 1(1)
74(2) 69(2) 98(2) 12(1) 13(1) 16(1)
74(2) 90(2) 86(2) 12(2) 15(1) 4(2)
54(2) 75(2) 140(2) 21(2) 23(1) “47(1)
65(2) 75(2) 97(2) o(2) 6(1) 1(1)
62(1) 58(1) 07(2) o1 18(1) 3(1)
104(1) 79(1) 180(2) -25(1) 22(1) -24(1)
86(2) 1202)  161(2) 2(2) 52(2) 18(2)
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245(5)  -38(d)
183(4) 43(3)
348(6) 21(4)
201(5) -69(6)
175() 46(4)
218(5)  -185(4)
245(6) -70(5)
342(7) 24(6)
164(5) “13(4)

355(18)  -90(20)

250)

-170)

gC’BDiZ

@7!000524

0)

0(2) 1AB1(2) 55@( 2)

9(1)
12(1)
2(1)
18(1)
19(1}
23(3)
27(2)
50(3)
17(3)
6(3)
44{3)
107(4)
8(4)
76(3)
55(5)
90(5)
67(4)
-15(5)
-140(18)

-1{1)
6(2)
-4(1)
10{1)
-3(1)
20(2)
-45(3)
42(3)
-13(3)
3(3)
-45(3)
-62(4)
2(6)
-83(4)
53(7)
-203(5)
-54(5)
-49(5)
190(30)

Table 213-5. Hydrogen coordinates { x 104) and isotropic displacement parameters (A2x 10 3)
for mesylate salt crystal of example 213.

be y z Uleq)
H{6A) 094 2463 11571 80
H{6B) 22 2512 13008 80
H{6C) 1274 2349 12223 80
H(8A) 273 1468 15450 80
H(8R) 736 1080 15666 80
H(10A) -687 694 16329 80
H(12A) -4378 804 15454 80
H{14A) -1981 1480 14131 80
H(23A} 1637 802 14253 80
H(23B) 2199 1064 13333 80
H{25A) -736 662 13159 80
H(27A) 574 174 0883 80
H(28A) 1431 363 o767 80
H(34A} 3062 950 11916 80
H(35A) 4712 566 11719 80
H(36A) 3904 218 10090 80
H(36B) 3076 23 10998 80
H(36C) 4532 -5 11195 80
H(37A) 4346 181 13377 80
H(37B) 2921 269 13192 80
H(37C) 3881 562 13640 80
H(38A) 2605(16) 707(5) 9368(17) 80
H{39A) 1346 1098 9721 80
H(39B) 2298 1375 10319 80
H(40A) 2131 1161 7823 80
H(40B) 1748 1533 8204 80
H(42A) 5405 1302 8693 80
H(42B) 4523 1008 8088 80
H(43A) 5031 858 10188 80
H(43B) 4572 1226 10623 80
H(45A) - 4618 1730 7098 80
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HE47A)  12(7) 56(8¥2 58(1)8466( 1) 841!381) 6(1) $01)
-1(1) 5 g§ 0) 203 124(é§;ﬁ05(2)2 1)
Hass;,  12(1) 6(yas 0(4513h0(1) 80ed) 168( 2)d 3(1)
H(48C) - 2( 1) 1250 2214 5195 30
H(35B) 2774 47 5353 80
H(35C} 2695 -135 6648 80
H{35D) . 3953 33 6313 80
CH{10B) ~-1545 2762 11970 80
H(10C) -108 -2747 11858 20
H(10D} -1012 -2854 10704 )
H{10E) -3773 -1784 11379 80
H{10F) -4034 -1401 10868 80
H(11A} -2364 -1770 13583 80
H(11B) -3791 -$127 16074 80
H{11C) -4741 -1004 12423 80
H(12B)_ -2581 -1067 10122 80
H(12C) -1718 -1322 9442 80
H(1213) -1483 -960 12454 80
H{1ZE) 1855 -507 12337 80
H(12F) 1949 -692 10318 80
H{13A) -238 -1247 8673 80
H{13B) -9 -863 7040 80
H(13C} 478 279 7299 80
H{13D) 1613 516 7767 80
H(13E) 799 -339 8727 80
H(13F) -1613 -469 7398 80
H(13G) -1479 -575 8805 80
H(13H} -1916 -855 7793 " 80
H(13K) 2203(16) -974(5) 8366(18) 80
H(130) 1475 -1163 6706 80
H(13J) 1051 -1533 7165 80
‘H{14B) 2075 1593 6273 80
H(14C) 3595 -1317 F223 80
H{14D) 2863 -1485 9506 80
- H(14E} 3384 -1858 2874 80
H(14F) 1957 -1415 10348 80
H{14G} 1320 -1686 9393 80
H(14H) 4534 -2072 7006 80
H({14l) 5208 -1773 7818 80
H({14J) 6305 -2465 9556 80
H(14K) 6637 2226 8454 80
H{14L) 6788 -2804 7859 80
H{14M) 5664 -2636 7048 80
H{14N} 5420 -2879 8172 80
H{45C) 5048 -178 8908 80
H{45D) 5396 -342 7742 80
H{45E) 6345 -361 8927 80
H{30A) -2135 1872 7606 80
H(30B) -1330 1308 7877 80
H{30C) -1289 1037 9806 80
H(30D) -2053 1330 11463 80
H(30E) -2857 1885 11191 80
H({30F) -3148 2361 8339 80
H(30G) -2812 2454 a742 80
H({30H} -4067 2261 8331 80
H(50A) 240 1773 13497 80
H(50B) 858 -2320 14397 &80
H{50C) 4298 2102 13971 80
H{50D) . 3880 ~1645 130714 80



-4(1) 0(452)74(1) 63(1) 120(1)-14(1)

18(1) 10(1) (C(453)63(2) 68(2) 100(2)-3(1)
oo 2004609y - 3( 1 ( 3002‘5 162( 3?5 132(3)  PCTAB2007/000524
Heor,  176(4)- 1883 23(3}77320(2) 1535 C(301) 5d47(3)
wisoe)  181(3) 13aae3) - 27(%627(2)155%5(3) Ce302)

170(3) 19#f4) 197¢Y - 66( 3¥3BO(3) -42¢3)

. C303)—-154{ 3} 210{4) 107( M 11{ 4 1H3)
Example 2741 R33-bisiud Dt dm ek in-24 28 6 AhuofefribRih-135.6- ﬂ1)ethvlpropvl] 5
(trrﬂuoromethg)‘oer&vl}%(n?elhvl—ZH-tetrazol—S -amine)}

FF

This compound was prepared from 3-hydroxypyrrolidine and the corfesponding aldehyde using the

10  procedure described above for example 212. "THNMR (400MHz.CDCI3) 5 7.80 (s, 1H), 7.60 (s, 2H), 7.50
{d, 1H), 7.40 (s, 1H), 7.22 (s, 1H), 4.92 {m, 1H), 4.80 (m, 3H), 4.20 (s, 3H), 2.80 (m, 2H), 2.60 (m, 2H),
2.20 (m, 2H), 1.20 {m, 2H), 0.8 (brd, 6H). MS (ES") Calc 644.53, Found 645.5 (M+1) ‘

HO

15 : O

To a solution of 2-(3, 5-Bis-trifluoromethyl-benzyl)-(2-methyl-2H-tetrazol-5-yl}-aminc}-methyl}-4-
trifluoromethyl-benzaldehyde {13.87g., 27.1mMol.) in ethancl (200mL} was added 4-
. hydroxymethylpiperidine (3.75g., 32.5 mMol.}. The reaction mixture was stirred for 30 minutes and
benzotrizole (3.88g., 32.5mMol.) was added and the mixture was stirred overnight. The reaction mixture
20  was concentrated in vacuo and the residue was az'éotroped twice with toluene. The residue was then
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C(305) 169(3) 191(4) 183(4)-48(3) 44(3)
-45(3) 15 C(306) 246(4) 176(4)
wo 2084840) - 21(4) 107(4) -62(4) C(501) 21‘?:%@07/000524
taken up iI1DQ (8 anBAIb(Hpludh EBded Fdéh hitrogdh &5 andGharA A)an ice bath. To this

solution we?sZ?c(eérM 22‘& 5?(8@)\/1 SQIZtér( &)sotﬂt?grﬂg m,Js%i s&eg% e reaction was
o

or ’Q(oﬁr%?’a" % ana r at room
temr-"eratur5 act OO@ ;f lglggg;ibég@ m%ngl?(clya)nde and :he mixture

extracted vgtazt 302@::(3 ghe ex?reqﬁwe[egvgfhgq with €18 O®/drieg A Mygnesium sulfate, The

residue wag Big g in ethyl acetate and washed three times with saturated sodium bicarbonate, then 5
times with saturated disodium carbonate and the organic layer was dried with magnesium sulfaie and
concentrated i vacuo to afford the crude product {14.44g). This material purified by chiral
chromatography to afford the two correspond ing enantiomers,

I 60 i of anhydrous DCM under nitrogen gas was dissolved 1.02 ml of oxatyl chloride. The solution
was cooled in a dry icefacetone bath and was treated with 1.66 mi of DMSO. The reaction was stirred for
10 minutes at -78°C and 5.07 gm {7.7mMol.} of ({R)-1 ~{1-[2+({[3,5-bis(triflucromethyl)benzyl{2-methyl-2H-
teﬂ'azol-s-yl)amino}methyi)—ai-(triﬂuoromethyl)phenyl]-2-meth3dpropyl}piperidin—4—yf}methano! in 120 ml of
dichloromethane was added drop wise over a period of 15 minutes. After stirring for 10 minutes at -78°C,
the reaction was freated with 8.12 ml of diisopropyethylamine. The reaction was stirred for 1 hour at
-78°C then warmed to room temperature, After 1 hour at room temperature, TLC shows complete
reaction. The reaction was washed with water and combined with two dichloromethane backwashes.
The organics were washed with brine and dried over magnesium suifate. The resuliing aldehyde was
taken to the next step without further purification.

The crude aldehyde was dissolved in 10 mi of anhydrous dimethylformamide under nitrogen gas, To this
solution was added 5.41 gm of oxone. The reaction was stirred at room temperature stirred for 6 hours.
The mixture was poured into 100 ml of water and extracted with ethyl acetate. The exiracts were washed
with brine and dried over magnesium suffate. The residue was purified by flash chromatography to yield
4.1g of the product (75%) 'HNMR (400MHz.CDCl5) & 7.80 (s, 1H), 7.60 (s, 2H), 7.50 (d, 1H), 7.40 {s, 1H),
7.22 (s, 1H), 5.0 (d, 1H), 4.80 (m, 2H), 4.50 (m, 3H), 4.20 (s, 3H), .85 (m, 2 H), 3.0 {m, 2H), 2.70 (brm,
2H), 2.50 (brm, 4Hy}, 2.20 (brm, 4H), 0.8 (d, 6H), MS (ES™) Calc 666.59, Found 667.5 {M+1)

Example 216: {R}-1-{1-[2-({I3,5-bis(irifluoromethyvlbenzvii(2-meth -2H-tetrazol-5-ylyaminolmethyl}-4-
trifluoromethyvliphenyl]-2-methvipro iperidine-4-carboxamide

F F
\

FUF Ny FLF
7\ -
NYN
N F

F
F
N
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164(5)-13(4) -15(5) -49(5) C(507) 950(30)
1000( 40) 355(18)-90(20) -140(18) 190(30)
wo 2002Bsckabl e 213- 5. Hydr ogen coor di nat es pCr/m2007/000524
l'o & solutiog g 4(j-<)—hh {11 8?|F(Bw0@mﬂnygﬁpgwé W@tm-zrbtatp yliapigoimettyl)-4-
(tnﬂuomme@m%nyl]@)methyl@ppy]}p@gv \nexf-earbgpiq acid f0yP4@a. 760pfol) in THF {5mL) was
fiterigxiaimphrion2d (8,21, 0.99mMU{ aid) pmrBdium carbonaté0 678), 0-99Mol} at 0°C.
To this soluth @3s éh&e%%ﬂridﬁ&ﬂ.ﬂ#fn@g}nd thelibdurd ek gtirr]aégggrgigﬁ & room tem perature.

The reactio TaiRGrk wés]pgtz-éd i Atrated Sfitn Brbonate and extracted with ethyl acetate. The

extracts were washed with saturated solution of sodium hydrogen sulfate and brine. The arganic exiract
was dried and purified by flash chromatography te afford the product {0.3149., 65%) "HNMR
(400MHz.CDCI3) & 7.80 (s, 1H), 7. 60 {d, 2H), 7.50 (m, 1H), (7.20, m, 1H), 7.25 (d, 1H}, 5.20 (m, 2H),
4.90 (d, TH}, 4.70 {(dd, 2H), 4.50 (dd, 1H), 4.20 (s, 3H), 3.60 {d, 1H), 3.0 {m, 1H)}, 2.80 {m, 1H), 2.20 (m,
1H), 1.80 (m, 2H), 1.70 {m, 4H), 0.8 {d, 3H), 0.6 (d, 3H). MS (ES") Calc 665.60, Found 666.7 (M+1)

Example 217: (R}-1-{1{2-{{F3, 5-bis(friflucromethw)benzyll(2-methvl-2H-tetrazol-5-yllaminamethyvl}-4-

(irifluoromethvl)phenyl]-2-methylpropyllpiperidine-4-carbonirile
F F
AN : F
FLF NN F
/ I\
NYN
N F
F
F
N

To a solution of (R}-1-{1-[2-({[3,5-bis{trifluoromethyt)benzyll(2-methyl-2H-tetrazol-5-yl)amina}maethyl}-4-
{triflucromethyl)phenyl]-2-methylpropyl}piperidine-4-carboxamide in THF (92mL) was added trifluoroacetic
acid (0.125mL) at 0°C and the mixture was stirred for 2 hours, The reaction mixiure was warmed to room
temperature and was diluted with ethyl acetate and was washed with sodium bicarbonate. The organic
extract was dried, concentrated In vacuo and purified with flash chromatography to afford the required
nitrile (0.19g., 85%) '"HNMR (400MHz.CDCI3) 5 7.80 (s, 1H), 7. 60 (d, 2H), 7.50 {m, 1H), (7.20, m, 1H),
7.25(d, 1Hj, 4.90 (d, 1H), 4.70 {dd, 2H), 4.50 (d, 2H), 4.20 (s, 3H), 3.55 (d, 2H), 3.60 (m, 2H), 2.40 Ym,
1H), 2.10 {m, 3H), 1.20 (m, 1H), 0.80 (d, 3H), 0.5 (d, 3H). MS (ES") Calc 847.59, Found 648.6 (M+1)

Example 218: 1-{1-]2-{({[3.5-bis{irifluoromethy}benzvil{2-methyl-2H-teirazol-5-v}aminoimethyl)-4-

trifluoromethvliphenvi]-2-methvipropylipiperidin-4-yllacetic acid
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H(8A) 273 1468 15450 80 35 H(8B) 736 1080
15666 ao H(10A) -687 694 16329 ao H(12A)

w0 2009/430A8 804 15454 ao H(14A) -1981 1480T118B2007/000524
14131 80 H(23A) 1637 802F 14 53 80 4OF

H(23B) 2199 1064 13333
\\
F
F

HO

This compound was prepared using a procedure described above for 1-{1-[2-({3,5-
bis{trifluoromethyl)benzyil(2-methyl-2H-tetrazol-5-yljamino}methyi}-4-(trifluoromethylyphenyl]-2-
methylpropyl}piperidine-4-carboxylic acid, using 2-(piperidin-4-yl)ethanol. "HNMR (400MHz.CDCl3) 6 7.80

5 (s 1H), 7.80 (s, 2H), 7.50 {d, 1H), 7.40 (3, 1H), 7.22 ( s, 1H), 4.90 (dd, 2H), 4.70 {m, 2H), 4.50 {m, 1H),
4.20(s, 3H), 4.10 (m, 1H), 3.5 (m, 2H), 3.0 (m, 2H), 2.70 {m, 2H), 2.3 (m, 2H), 1.20(d, 2H}, 1.90 (m, 2H),
1.80 (m, 2H), 0.8 (d, 3H), 0.60 (d, 3H). MS (ES") Calc 880.61, Found 681.8 (M+1)

Example 219: 1-{1-[2-({13,5-bis(trifluoromethyl}henzyil{2-methvi-2H-tetrazol-5-vl}aminolmethyl}-4-

irifluoromethvliphenyllpropvli-4-fluoropiperidine-4-carboxyiic acid
F F
F
F
F."
F
\N’N\ N
e
=N
F .
I \f
F
e

To a solution of methyl 1-{1-[24{{f3, 5-bis(trifluoromethyl)benzyl){2-methyl-2H-tetrazol-5-yi)aminolmethyl)-
A-(trifluoromethyl)phenyl]propyi}-4-flucropiperidine-4-carboxylate (example 204) (0.23g, 0.33mMol) in
“methanol was added 1N sodium hydroxide (1.8mL.) and the solution was microwaved for 30 minutes at
100°C. The reaction mixture was diluted with water and the pH was adjusted to 3 and was extracted with
15  dichloromethane. The organic extract was dried, concentrated and purified by flash chromatography to
afford the title compound (0.9g., 40%). "THNMR (400MH=z.CDCI3) & 7.90 {t, 1H), 7.80 (s, 1H), 7.60 (m,
152
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662 13159 80 H(27A) -574 174 9883 80

H(28A) 1431 363 9767 80 H(34A) 3062 950
 wo2004i8@6 80 45 H(35A) 4712 566 11719 S@CIIB2007000524
sr Ao m, ‘Hgé'é‘ix?‘“’ 39o%° P14 16080 YT BB (B PE= L4 1H). 360 (m,
2H), 2.40(!71 [@9% 58r0, 1HH%%@)2HH5§ Qn, j@, Q}ﬂ_@_ g-@ MS (ES+) Calc 670.55, Found 671.4

Example 220: 2-(1-(1-(2-(({3,5-bis{irifluoromethylbenzyl)(2-methyl-2H-{etrazol-5-v)Jamino)methwl)-4-
(trifluoromethyliphenvlipropylpiperidin-4-vlacetamide

F F
N\ F | F
FLUF Ny

OH

~ This compound was prepared using a procedure similar to that of 1-{1-[2-({[3,5-

bis({triflucromethyl)}benzy({2-methyl-2H-tetrazol-5-y)amino}methyl)-4-{trifluoromethyl )phenyl]-2-
methyipropyl}piperidine-4-carboxylic acid (example 215) "HNMR (400MHz.CDCI3} 5 7.90 (m, 2H), 7.60
(m, 2HO, 7.25 (s, 1H), 7.20 (s, 1H), 4.80 {q, 2H), 4.65 (q, 2H), 4.20 (s, 3H), 4.1C (br, 1H), 3.80 (br, TH),
2.90 (br, 1H), 2.50 (br, 1H), 2.30 (m, 2H), 1.80 {m, 6H), 1.50 (t, 3H) MS (ES"} Calc 652.56, Found 653.5
(M+1)

Example 221: (N-[3,5-bis{trifluoromethylibenzyil-N-{2-[1{3-fluoroazetidin-1-yIlpropyl]-5-

triffuoromethyl}benzyl}-2-methyl-2H-tetrazol-5-amine

i
F N~
F )[\//N
F N~ N F
F
F
—N
Y F
F F~OF

This compound was prepared using a procedure similar to that of (N-{3, 5-bis(trifluoromethylbenzyl]-N-{2-
[1-(3-flucroazefidin-1-yi)-2-methyipropyl]-5-(trifluoromethyl)benzyl}-2-methyl-2H-tetrazol-5-amine)
(example 208} "HNMR (400MHz.CDCI3) 5 7.75 (s, 1H), 7.65, (s, 2H), 7.55 (m, 1 H), 7.45 (d, 1H), 5.10
{quintet, 1H), 4.90 (d, 2H), 4.70 (dd, 4H), 4.20 (s, 3H), 3.60 (quinist, 1H) 3.55 (m, 1H}, 3.30 (quintet, 1H),
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80 H(37A) 4346 181 13377 80 50 H(37B)
2921 269 13192 80 H(37C) 3881 562 13640
wo 2008030444 38A) 2605(16) 707(5? 9368( 17) »8OIB2007/000524
3.05(dof q*icfs‘@A§‘> 2P8 et sl 19786 (B H). EF9E)Y. 98 G SPMMR
(100MHz.CDOIRBI6HB10. B5H14-(3504)13222.332.00189.647 8236, 8183, 124.65, 121.90,
).8, 60.79, 60.59, 60.53, 60.32, 51.63, 49.73, 30.72, 26.84, 9.50. MS (ES") Calc 598.48, Found

599.4 (M+1) .
Preparation 11: (3,5-Bis-friflugremetii-benzyl}-{2-bromo-5-trifluoromethyl-benzyl }-(2-methyi-2H-tetrazol-

S-yll-amine

\
I
N

Fe N

gee

Step A: Preparation of 2: 2-Bromo-5-iriflupromethyl-benzylamine methanesulfonic acid salt

F1C.
2 NH, §
—S-OH
Br 6

Sodium borohydride (NaBH,) (225 g, 5.96 mol) was charged to a 22 L flask followed by THF (6.8 L,
anhyd). The mixture was cooled in an ice-waier bath. Trifluoroacetic acid {TFA) {518 ml) was added to
THF (1.4 L) and this solution was also cooled in an ice-water bath. The TFA solution was added to the
NaBH, suspension over 2.5 hours. The ice-water bath was removed and the resulting mixture was stirred
at ambient temperature for 2 hours. 2-Bromo-5-irifluoromethyl-benzonitrile (678 g, 2.71 mol) was
digsclved in THF (1.2L). The TFA/NaBH, mixture was again cooled in an ice-water bath and the nitrile
solution was added over 1.5 hours. The mixiure was allowed to reach ambient temperature while stirring
for 16 hours. LC analysis of an aliquot revealed complete reaction. The mixture was cooled in an ice bath
and methanol {2 L) was added over 1 hour. Volatiles were removed in vacuo and ethylacetate (4 L) was
added. This mixture was washed with water (3 L) containing sodium-potassium tartarate (1 Kg). The
aqueous layer was washed with ethylacetate {2 L) and the combined organics were washed with brine (2
L), dried over sodium sulfate, filtered, and concentrated. The residue was dissolved in THF (3 L) and
cooled in an icewater bath. Methanesulfonic acid {195 ml} was added and the mixture was stirred for 2
hours. The resuiting solid was filtered and dried in vacuo (678 g, 71% vield). "H-NMR {CD30D} 37.92 (d,
8.3 Hz, 1H), 7.87 (s, 1H), 7.65 {d, 8.3 Hz, 1H), 4.34 (s, 2H), 2.66 (s, 3H). Mass Spec (ESI): M+1=255.9

Step B: Preparation of {3,5-Bis-triflugromethyl-benzyi-{2-bromo-5-triflusromethyl-benzyl}-amine

FsC N CF3
H
Br

CF3
To the product from step A (640 g) in methyl tert-butyl ether (4.3 L) was added 1N sodium hydroxide (3.4
L). The mixture was stirred until 2 clear [ayers formed. The arganics were washed with brine, dried over
sodium suifate, fittered, and concentrated to the free amine (460 g). The free amine (480 g, 1.81 _mol) was
taken into 1,1-dichloroethene (4.3 L) and 3,5-bis{trifiluoromethylibenzaldehyde (438 g, 1.81 mol) was

added. The mixture was cooled in an ice-water bath and NaBH(CH,CO5)s (767 g, 3.62 mol) was added.
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H(40B) 1748 1533 8294 so H(42A) 5405 1302
8693 80 H(42B) 4523 1008 8088 80 H(43A)
wo 20650819 858 10188 80 60 H(43B) 4572 123G1/1B2007/000524
The mixturg s stiredigr 16 PI(”ZF’?A‘)'NC& 826 LG gralgpis Teyerted g@nplete regictipiy) Saturated aq
potassium qepbore w2Saddey LB pkd Hwas BeaB@d. B&leG@ater (1 YWD filtered undissolved salts.
rs ROOFbIDSGOAD IR laybkwhs Wshed with, 1-dicktlrdbBe (2 L. The

combined o;g'bﬁié&g)e wﬂhm brine, dried over sodium sulfate, filtered, and concentrated (880 g
product, >95% yield). "H-NMR of HCI salt (CDsOD) (18.23 (s, 2H), 8.09 (s, 1H), 7.98 (s, 1H), 7.03 (d, 8.3
Hz, 1H), 7.67 {d, 8.3 Hz, 1H), 4.61 (s, 2H), 4.56 {5, 2H). Mass Spec (ESI): M+1= 480.1

Step C: Preparation of (2-bromo-5-{irifilucramethvl}benzyi)(3.5-bis trifluoromethybenzvl)cvanamide

Fs N
' lt : _CF,4
o s B

To the product of step B {873 g, 1.82 mol} in ethanol (4.6 L) was added sodium acetate {452 g, 5.46 mol).
The resulting mixture was stirred for 20 minutes and then cyanogen bromide (386 g, 3.64 mol) was
added. This mixiure was stirred for 2 hours at which point the reaction was complete as evidenced by LC
analysis. Water (4 L) was added and volatiles were removed in vacuo. Toluene (4 L) was added and the
mixture was stitred until 2 clear layers formed. The layers were separated and the aqueous layer was
washed with tolusne (2 L). The combinad organics were washed with brine (1 L), dried over sodium
sulfate, filtered, and concentrated (910 g yield). "H-NMR (CDCL) 07.83 (s, 1HY, 7.71 (m, 3H), 7.54 (d, 1.7
Hz, 1H), 7.46 (dd, 2.1 Hz, 8.3 Hz, 1H), 4.38 (s, 2H), 4.34 (s, 2H). Mass Spec (ESH): M+1=505.0

Step B. Preparation-of N-(2-bromo-5-{triflucromethyiibenzyl-N-(3,5-bis frifiuoromethylibenzyl)}-2M-

tetrazol-5-amine

N=N

1

S

F3iC. NT SN
nclﬁ:’
CFs Br

To the product of step C (909 g. 1.80 mol) in methyi tert-buyl ether (9 L) was added triethylamine (2.5 L,
18 mol) followed by trimethyisilylazide (415 g, 3.60 mal). The resulting rmixture was heated to 50 °C for 8
hours. An aliquot was checked by HPLC and starting material was stil present. The mixture was cooled
and trimethylsilylazide (50 g) was added. The mixture was again heated fo 50 °C and stirred 3 hours.
After cooling, 1N sodium hydroxide (9 L) was added. The layers were separated (added 150 ml ethanol to
facilitate separation). The organics were washed with aqueous 10% citric acid solution (8 L, then 2L untit
washings were acidic. The organics were dried over sodium sulfate, filtered, and concentrated. The
resulting solid turned white upon standing {976 g, 99% yield). "H-NMR {CD;0D) 0O7.47 (m, 3H), 7.64 (d,
8.3 Hz, 1H), 7.44(d, 2.1 Hz, 1H), 7.38 (dd, 2.1 Hz, 8.3 Hz, 1H), 4.88 (s, 2H), 4.86 (s, 2H). Mass Spec
(ES]): M+1=1548.0

Step E: Preparation of N-(2-bromb—5-(tr'rﬂucmmethvl)benzvj)—N43.5-bis(triﬂuoromethvl)benzvi)~—2—methvl—
2H-etrazol-5-amine
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"H(35C) H(35D)- . H(10B) . H(10C) H(10D)
H(10E) H(10F) H(11A) H(11B) H(11l C

wo 200m63@8)  H(12C) H(12D) H(12E) H(12F) picisyooeszs
1-1(1313) H(130C) H(13D) ,hi(r{LBE) H( 13F)

H(130) H(13H)g, \1:5155 H( 13J)

- H(14B) H(14C) H( i$ ( 1XE) H(14F) H(14G)
H(14H) H(141) H( FaH( 14L)
H(14M H( 14N) H(45C) H( H(45E) H(30A)

H(308) H(30C) H(30D) H(30 1 1( 30F)

B e

3.65 mol) owmrdi glg.) and dgzgthy! ﬁgtzﬂ 5627' 4]7? eqéfgs Aesultf[]g gmture was
heated to S0°¢4q) 16 hogry YhichippipiZ Ca1qygj reveplgbpmplgiRR: AfterG@ g, water (9 1)
was added aiR0IP lay§9Rere Sated:- BGIroarRNeyer-vad Gashed 38h corod@Bted ammonium
hydroxide (6.5IA5Brin8 &y ad@d b(Rlitate ykbsbpardion Bhe-olgaNdayerkedd dried over
sodium sulfaté,L 41% alr@é:gcentr]aéa- 5 he r;ﬁggwasaga?e% h%)Zs\Zé anozfﬂfegél hot to obtain a

white solid (2 lagpg\ga%g?ﬂ?midg&g th& §|8tier qu[lg Arorﬁ %Ter batch (460 g
tetrazole) an @c;l on @ge@b‘lf%systar%&lgpsal% Eggiez}é%ged 3161‘0{‘51 0% ethyl acetate
n “exa"es)AZihPé’“eﬁ’S‘SW@‘l’%'S%ﬁﬁ33 BEitgsi129 o1 78 FEN). HNMR (CDCINNT. 71
(s, 1H), 7.62(rg% B 720 WOU7 Hzl B11.9-31 08 B8 HLIBEB. 115 AT, LANAE (s, 2H), 4.18
(s, 3H). MadsOsb2AEDA 4R 1= 5642454 12337 10318 8673 7040

7299 7767 8727 7398 8805 7793 8366( 18) 02

Preparation 52 85 Z&@iﬁuo@%& lt?e% ethyl-2H-tetrazol-

M7742 8927 7606 7877 9806 11463 11191 8339
9742 9331 13497 14397 13971 13071
PCT/ 182007/ 000524 8030 80 80 80 80 80 80
80 80 80 80 80 80 8 ~80 80 80 80 80
80 80 80 80 80 80 8 0O 80 80 80 so-

54

i

Step At N-{3.5-bis(iriffuoromethyhbenzyvlidene)(2-chloro-5-{irifluoromethyliphenyhimethanamine

To a 100 mL round bottom flask, equipped with & Dean Start Trap was charged 50 mL of foluene, 5.0 gm
of 2-chloro-5-triflucromethyl benzyl amine and 5.8 gm of 3,5-bis(trifluoromethyl) benzaldehyde and 50 mg
of para-toluenesufonamide. The reaction was heated until water no longer distilled off about 3 hours,
then cooled fo ambient temperature and the solvent removed in vacuum. The crude product was used

directly in the next step without further purification. 10.0 gm.

Step B: N-(2-chioro-53-{triflucromethyl)benzyi}(3, 5-bis(trifluoromethyijphenyimethanamine

To a solution of the compound from step A in ethanol was added 4 gm of sodium barohydride and the
reaction was allowed to stir overnight at ambient temperature. The reaction was quenched with 50 mL of
methanol diluted with 100 mL of water and 100 mL of methy! tert-butyl ether. The layers were separated
and the organic layer dried over magnesium sulfate, filtered and concentrated fo an oll. 10 gm of desired

amine was collected which was used in the next step without further purification. 'H NMR (400 MHz,
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80 80 80 80 80 80 80 80 80 80 80 80 2232

5 06
RS RERIGED 4114, 2050, 2359, 145 5 0% i,

11425, 1&3@46%4-1@551219497 Q 1258 1204 78 1613 799 -1613
-1479 -1916 2203(16) 1475 1051 2975 3595

Step C: (238635 8B8AmbB@berd B3 b Bifdhr BRSSP a RRRd
To the mlx@rz gﬁhe@@%mrﬁ% ép ﬁ ﬁ% @%&dlu@%h%%t& é(i{)gn% of ethanol was

added over %é ﬁtﬁs ég ?g §fd>yanogen w:%glwirﬁ%érﬁﬂghane The reaction mixture was
stirs t sy AP PFOGEB LM YVhrdisreactpawss juposg gomplete, it was
diluted withcpfp rp|( qg@]u?ne 21290 mbof F@liurp ByHEgidg (' he-pvEs wa'S GParated and the
organic layer 2@ @ittressG:8iug Buifatd AIRAd and concentrated to an oil.

7.8 gm (74 % yield). The product was used In the next stap without further purification. *H NMR {400

MHz, CDCl5) 7.84 (s, 2H), 7.56 (s, 3H), 7.66 (m, 4 H), 7.48 (s, 2H), 4.39 {s, 2H), 4.36 (s, 2H)

Step D: N-{2-chloro-5-(trifluorornethyiihenzyl)-N-(3.5-bis(iriflucromethylibenzyl}-1 H-tetrazol-5-amineg

A solution of 5 gm of the compound from Step C, 50 mL of 2-methyl THF § mL, triethanclamine and 2.5
mL of trimethyl silyl azide was heated at 50°C until reaction completion. When the reaciion was judged
complete, the reaction mixiure was cooled and 50 mL of 1 N sodium hydroxide added. The layers were
separated and the organic layer washed with 50 mL of 10 % citric acid. The organic layer was
concentrated and triturated with hexane fo yield 4.6 of the desired compound. 85 % vield. "H NMR (400
MHz, CDCl5} 7.84 (s, 2H), 7.74 (m, 3H), 4.90 (s, 4H) C, H, N, Calculated, {found) 42.92 {42.98), 2.20
{1.97), 13.90 (13.54)

Step E: N-

amipe

To a suspension of the compound from step D 2.5 gm, 2.0 gm of sodium carbonate, 50 mL of 2-methyl
THF and 2.5 mL of DMF was added 1.0 gm of dimethy! sulfate. The reaction mixiure was heated at 40°C
until reaction was judged compEeté. When the reaction was judged compleie the reaction mixture was
cooled to room temperature and 12.4 mL of 5 % ammonium hydroxide added. The mixture was allowed
to stir for 30 minutes at ambient temperature. The organic layer was removed, dried over magnesium
sulfate, filtered and concentrated to an oil to recover 2.2 gm of the desired methylated tetrazole. 88 %
vield. "H NMR {400 MHz, CDCla) 7.70 (s, 1H), 7.64 (s, 2H), 7.25 (s, 1H), 7.24 (2, 2H), 4.21, (s, 2H), 4.20
{s, 2H). C, H, N Calculated (found) 44.07 (44.10) 2.53 (2.13), 13{.53 (13.41)

Preparation 13; 5-Aminc-2-methyl 2H-tetrazole

NH
-
N_NCH3
Step A: Dibenzylcyanamide
To adry 2 L round bottom flask, equipped with an overhead stirrer, charged: sodium acetate (120 gm), 1
dibenzyl amine (100 gm) and 600 mL of ethanol. To this suspension at room temperature, was added a 3

M solution of cyanogen bromide in methylene chloride over 30 minutes {340 mL). The suspension was
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-2782 14317 80 Exanple 214: :
(N43, 5- bi sari fl uoromet hyl ) benzycl - N4241- (3
w0 200730s6lof | uOr opyrrol i di n-1-v1)-2- et hy'&[r%\%mooszzt

aliowed to g & ambient temperature until reaction completion was observed via HPLC. The reaction
mixiure waf dilnted Wit OF @ Fobria\ahd) 10E0ZY Py o8 nki)abiced el € tin@ds. The
| mitre \5asamemf@r)1 houTm_dShe% g5 ﬁé@t@;d § o Jn@ %%rr \%acel: dried over sodium
sulfaie, ﬁltef'é'd,%m c%ﬁo@ Loqg( ¥rpt?f {hg’(%olild' |e|d U%n gérl]ﬂ i tile tallization froma i1 2L
ixture of IBENidpRRA Ite gg ?o dgh%%le R ngngsh 10 74215 (m, 10H
miureof IEEHcoRrEs ate 10060 1oL el MR B0 Uk PR 73215 m, 10H),
1.31 s, 4Hg FRINIER OB E QDAY 188.87 1280, 1283, 11Bid) 546, BN Caiculated

(found) 81.45430.72H 35 (B2B Q.0 263 H) , 740 (s, 1H),
7.22(s, 1H), 4.92(m 1H), 4.80(m 3H),

N o5 2:80(m 2H), 2.60(m 2H),
E:d:c’t:ogzm §1Ht§@d :jm%?a% r%mf F}_l"??’ ndo' 8 (l?r'd’ 6!:12émd timethyl
e (- W%%e, SR b et
Lhered dz Opwige-pver{ls migutesg The reaptign mlxturg was heated to 50°C and
held af this iein L{?élptibthwqction was complete as noted by HPLC. After codling to foom
temperature; §0p nf- pfij & sorfirert Hygrdx)ip ime BB nl -oPmearBibreyhigiaO Y8 aliddl. The
biphasic solgtien wad istired féh-1 Gk 1o lajeis saGia@d. ThOlower d@and layer was
concentrate® St k&iiiss@f(?ed@:fethyi acetate. The ethyl acetate layer was thell reated with 200 mL of 10
% citric acid%ﬁc(sEir(eg foﬁ%—%b §li'n|5t£s| 'Fhl % er Qvgrg ggp\érlatfeé) ar%g ﬁ%v}c{u ﬁy;eltrv?as dried over
sodium sulfa{‘rehé(tlrﬁxggrlfdtooent rna %Ii ) g_i T%e- o nost-l' fi E-to i-ve46 m, {77 %)
I Truore Fﬂ?ﬁ 1958 APePhyRpdasiqligeg gl {E to give 46 gm, (77 %
of product. B MR (RbYHz) COG) BB aheN 10HROBIHE FHWES Nidieldesdig-CpCl,) 5
189.2, 136. 31128 G R8I0 Hpil preemibteti (loand (€3 907 81073), 5.205.58), 26.40 (26.01)
mvbl .). The reaction m xture was stirred

Step G: N.NEdBERZ3D.mBih Mt@l%z@@-gmill%enZOt rizol e (3.88g., i
Product fromfep BIOYR] wad diBiSeq @g@i{'f?&g&@ﬁ g?xndxz ué?f&\'(/l\gs'l?@is was
addd sosu Lol Gt el ond g sy g sy Bsigen more was
heated to %@gd I’&Ei miﬁ,twéﬁmltewﬂigge rgticion wWesEPUREteas N by HPLC. Afier
cooling to roqnHaRgigiare) Ja&my 4f 65 ammkDium chiBie was added and the biphafsic solution was
aliowed to stPIRTIEHB QBGRCTel iS04/ 0&a2idd, Erak &8r sbifumi sfate, fitered,
and concentrit®0o & oil. (s oL 20N Sis &7 Bk bERSved Pé:ﬁﬁiﬁlge o E-Q@tl_:llyf to 1-methyl
regioisomersn’.l'l'_k MdGeierdmtse s@&gteg %gs% hr ogrr%?hly,geﬁting %%&1 Hex%ne/EtOAc,
te provide 21?2'3*1 %778472{2{ q%}dgﬁﬂg%%efhg%fm% e N, TdW—Zmethyl—ZH—tetrazot-S—amine.

ut |

R g} oy A, 1Ot TN M. Do 502, 1355,
129.1,128.4, 5.0 0 ® NMRH0 MR RDGR 7 Aet22ro. 1PHI.CEBS (s, 4H), 4.15 (s, 3H) °C NMR
(400 MHz, CRGAIIEN, a370r 128.7, AP 22127 6,151.5, B9.618hd .05 (13 % VPHIE 1-Adthyi derivative
N.N-Dibenzyif1 0Ri1H BRI -BLMhE Rectfygiﬂlizétﬁ%tsft)\p D ap¥k8on from diethdl ether
provided goo@)arra?éu!él (:ertgly e![I] ﬁ@@ﬁgd’i&r&% S Hﬁtzg @J%Q?'t —(ﬁ gl]-I), 3.74 (s

| nd t xture 5 éxtra
3H) e NMR%{%@{‘Z‘ cc(!??l 12 ik 1P P wer e washed
with brine and dried over magnesium
Step D: 2-megl{?HfefrazolBhaming esi due was t aken up in ethyl
To & dlean staioe stebl €xadidn BidMBBIRGI haloBR (§ b)PRm M N Mibenzyl2-methyl.2H-
tetrazol-5-amifeBiomsah €@ o §)Céﬁddéﬂgwpd1 & ban o 6°H %?sg, aaf%%‘é &ithﬁgﬁogen and
ot - di sodi u
st 0508 e BRLL 08By EhS G0 ATeR o e g ke o
hyckogen had g8 he o 1o e it oo AP g celebstremafabpficiion. The
~ the crude product (12%44g). This materi al
purified by chiral chromatography to
afford the two correspondi ng enanti oners.
10 In 60 mM of anhydrous DCM under
nitrogen gas was dissolved 1.02 m of
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Exanpl e 218:
141-1243,5-bis(trifluoronethyl)benzyll (2-m
wo 200@iebiyd - 2H-t et r azol - 5- vnham no} met hvl ) »d¥ms2007/000524
pad was waghed fih 26 mb plethinpBpdveniied wi- theditria/dnrooasfittapil pp e off white
solid to givd 24 gm{ZBY%Y ¢l 6t Bn @ikl samMhas prepared by recrystalization from

anol? OORY Y A0 BS6-1 3 32Q044, Q992 34 *c Tk $200 Mz, DMSO-d,
5167.8, 40, %O@qugach‘é@ (fo@ndﬁg% @qmﬁ AQQ 1? g&g&% ur e

ASIERYElE PTEMIRE BT HYSRIES PP Eaaﬁﬁi‘"l*ﬁ?f stgphpacigadded palladium
hydroxide (1.4 gi* ¢ SLayAlamitdf Hbitcihgrizy-2-metiv-FHttiaxpb¥-ominetatry BN-Dibenzyl-1-
methyl- 1H—tghgﬂ§f¢nhme2rem Step C, and ethanol (140 mL}. The reaction was charged with hydrogen and
heated to 50T Eﬂﬂ)hle PeREY Wishiapndddi 08 arsdah B0 MdulsC Wﬁ&l'trguptake of )
hydrogen oéé§=.ld bg reZﬁ.&n%Q&f de&i\l\nm ni (?eraﬁlﬁ m@&%lyst JEH%E %tratlon The pad was

washed wi 5%9’]9 ﬁd wit he i t% and ccf[tg;wﬁate? toiz wshge solid to give 5.1

am (quanti mlxtuzfa tHBZH t?riazoh_ amln& aﬁ,d@ rr(emd 2I?'q5razof Euasee) The crude
reaction mlvmwaq_’tpben up4n m@“e cgquf}je ang the gmd?quﬁd lsgrpgr filter@d Syay. The methylene
chioride laygf wgs d@idace witBis@ropanp! ttidy: 3.8 G of Ove fasired Bbupt. 2. 3

Thréughout2Hid) applidatiadd) (#hous Blthcatiods A refeBced? e distioddfs of these publications in

their enttretlésrﬂre hg:&yj mc%ritgi b by %@ence%oqgs {pﬁmaﬂ%r all Mﬁpogegs)
It wm a%paﬁe%go tﬁgse SIE anﬂ ﬁi\e grgl%at 9an((us moglfca%énsnptj variations can be made

in the "'esele'ﬂe”ﬁlc‘é‘ MptgeRsrig] orestPYY PR EREN QN podiments of
the Invention wikfegpnarent iy those prilordy thesar\fipt soppifiationst thepedfication and
practice of tifetivgrfion diselesadiiehpir Pls énteutied thpidp\sdetificdtioh kndaxaplepbe
considered gfekethpta® 4niyC &ihiz0ny/dcbp@ afhitk of tdinventidibeg indicated by the
following cla@) uti on of nethyl 1-(1-[2-({[3,
5-bis(trifluoromethyl)benzylr-nmethyl-2Hte
trazol - 5- ybam nol net hyl ) -
4-(trifluoronet hypphenyl | propyl)-4-fluorop
i peri di ne-4-carboxyl ate (exanple 204) :
(0.23g, 0.33mwl) in nmethanol was added IN
- sodi um hydroxide (1.8nlL.) and the solution
was m crowaved for 30 m nutes at 100C. The
reaction mxture was diluted with water
and the pH was adjusted to 3 and was
extracted wth 15 di chl oronet hane. The
organi c extract was dried, concentrated
and purified by flash chromatography to .
afford the title compound (0.9g., 40%.
"HNWR (400MHz.CDCI3) 8 7.90 (t, 1H), 7..80
(s, 1H), 7.60 (m 152 WO
2007/ 105049PCT/ 1B2007/ 000524 6/.10 (M
11-1), 4.10 (00, 41-1), 4.0 (M 21-1),
4.40 111, 21-1), 4.10 (5, 3H), 3.80 (m
1H, 2.90 (m 1H), 3.60 (m 211), 2.40(m
2H), 2.15 (m 1H, 2.10 (m 2H), 1.9 (m
1H), 0.5 (t, 31-9. M5 (ES+) Cale 670. 55,
Found 671. 4 Exanpl e 220:
241-(1-(24((3,5-bis(trifluoronethyDoenzvp(
2-met hOl- 2Ht etrazol - 5 vOam no) net hvl) - 4-
5
Chfluoronethvllphenvl)proP14)P|perldln-4-v
1l)acetam de This conpound was prepared
using a procedure simlar to that of
1-{142-(([ 3, 5-
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5Preparation 11:

(3,5-Bis-trifluoronettn4-benzyl)- (2-brono-

5-trffluoronethyl-benzyl)-(2-nethyl-2Htet

razol - 5-vl)-am ne 10 Sodi um
What.sQa%(eQde” de (NaBH4) (2259, 5.96 nol) was
g,22 L flask followed by THE
yd). The m xture was cooled in

an i ce-wat er bath. Trifluoroacetic acid

(TFA) (518 m R*was added to R°HE (1.4 L)

and t hi sgsol utli on was al so cpol edzé N an

i ce- vvater bat h>Fhe TEA sq was added

to the NaBH [ 5hours

The ice- z v YOV

resulting m xture was stirred at arrbl ent

tenperature fwr 2 hours.

2- Brono- 5- t&'i f | uor omet hyl - benzonitrile

(678 g, 2.71 nol) v@guah dissolved in THE
or a phar(ndce@ita)ly, acchitable THA] shiBdoumd whereir € Was agai n

- £ a@loed -T.alkd NCOC G ) 0 wiksknlD isatick o fbemembered fully

g gol 13 mggxedfj of m’ﬁl

| unsaturatddi ding wileRin S42h ity bt exbEbBiorad BB copne@dd N & FdABUIT Snay be

replaced b hivBdeX bif§eR oMVBHRr obh| ANVREreh Qi BRI A BHiGBE ve
substrtutéd %}W&E qtfulﬂu sgtum Jaaﬁla@ LdsgtJrAtéa gr thIIWnsagugteQ QH!E;@ or branched
chain havl'[hg 1 %F r%n atoms or a f’ilﬁ samﬂ%eg LilJQrIIallJ uﬁs\é’s ec? fuliy unsrturadﬁed ring

having 3 ?o ﬁrg%bﬁSat S, vgug ta P]eagh carboﬁéliorﬂ of sal CH ri: Is o%onal y replaced by a

“etemma‘o‘a%&d By rosgn. ‘EFF‘a”d\S)HFraaF‘i' ﬁa'ééa EP ‘F%‘Hﬁ'ﬂ?é& fing is
optionally ongy. & o S-SehSE S8 VAR B BYEe (M Yy e &bt e .
CoalkoxyRhtporyl, e okt ortigRedy siistidas (ithong thringaeles or(eBr t\tc) hydroxyl}, or
(Cr-Coalbondrtdansiy supptigtertivittione poharsis e o @p tydeal. @nqstid nirogen
atom of ski@ghain o v isBRtio@OU@eH & dbudytieted wa SCwasRegaiunt & (Cr-
Cealkyl dpohayy saiitaitvih dpio hije haiB6l oteREwCHIIINGME sulfur atom of said
chain or G @ 8BLIGEL WRER oRsShed Wi th bri ne (2 L),

Iﬂg l&dRQA‘ QE to% Q\gﬁﬂégh :%H:Lof:yéé Iedmn 1|ol Ztr@{er%goms Med from
oxygen, n C:‘Il'g ﬁ gmfftm%g'en 91;'3% tJI'O ﬁle%géc%é%%‘g%&a%g%n& \m'lerem
sad e b sty P gt 88" 1 Y s adda

M Lhe mxture was stlrred for 2 hours.

“I’hQRrResuI ting solid was filtered and dried

R ardfaeesoeIes: 71% yi el d). 1H NVR ( CD30D)

FCRaggnt ¢re hyd®9@: Hz, 1H), 7.87(s, 1H),

7. 85K dand 87 2Be deih mdéplel)dgnﬁmy@dhérs metBdfpyancZer 66( S,

3H). Mass Spec (ESI): Mrl= 255.9 25 Step

B: Preparation of

(3,5-Bis-trifluoronethyl-benzyl) - (2-brono-

5-trifluoromethyl-benzyl)-am ne E3CN a CE3

Br CF3 To the product fromstep A (640 Q)

in methyl tert-butyl ether (4.3 L) was

added 1N sodi um hydroxide (3.4 L). The

m xture was stirred until 2 clear |ayers

formed. The organics were washed with

brine, dried over 30 sodium sul fate,

filtered, and concent®ated to the free

amne (460 g). The free am ne (460 g, 1.81

nol ) was taken into 1, 1-di chl oroet hene

(4.3 L) and

3,5-bis(trifluoronethyl)benzal dehyde (438




10

i3

20

25

30

35

40

: (CD-Ca)alF{ eterocgcle é ﬁ- 5)?Iky

Step E: Preparation of

N-(2-bronmo-5-(trifl uoromet hvDbenzyl)-N (3.
5-bis(trifluoromethyl)benrA)-2-nethyl2Hte
trazol -5-amne CF3 To the product of step

ch( Ig‘qg%m RQ’ g& %4 Qplhc)epehtﬁntlg hyg;g&ep XJé IHE —Cg)glgrl'c)pﬁona;lly

subsiitut "]' oane{j%% hStOdI um car bonat e

Prﬂ%/er algl % 8%0éclo¢ﬁ£6tlomlly suTtatn?’e él aryl eﬂgi @three (Cs-
Caabo g I TR T & R et o R opaiglp. o
or two PydEef % oo NiR PRSP (B CABKYINSBiTRAR (Fs Faplkyl i gRieplls ehbstiuted

“with aryl, @m’mtpreet (Fcfipalkony, pne fo threg ¢+ -p;)fgloaimya:pgp th(e@(CL(}s)hgoalkoxy one

or two hydres!. @ chd@aine®d); t he | ayers were separ at ed.
Fhenvesgani ¢ | ayer was washed with
SeNTeR Hateekn MBIFERInIR 6N - @b SRy 0RRD (o ,)alkyl-cO-
NRRY, - B¢ AR M§R‘ﬁdt§l%§aniymRﬁ3%JcL)éu&@b% A OYEE alky NR™(C-
Coatky-SERAYAL I&mwﬂe&c%kg@e' £ «%?arky,\e% ds €, Copatkenyt
CO-0- R1OV§ l%eterbaryi éé[:j C%%I\Pg[q) W‘?‘Q Caalkyl -O-heteroaryt, -
ﬁ? R Cr 6 BhE ST TR Ce
Cs)alkynyé 612 Fsaalkfr‘?]é@ %bal!(yl PRS- Wﬁ%rcs)fllfyldﬁ: pin mgryl heteroaryt,
heterocyglsniygiteiRaL YrloBtyl. 1Y SR E 2l esttents Fresseh optionally
substituted jngepénesntytyiit ah i 4/60nalg oteest ralyeibxe predaridtes (Cr-Celalkyl, one to
three (Cr{Guirlodiyledle 1o farea (B Odkag @ td HOM: y)Bdic@iRxy, one or two amine,
one or twf kildppS@b.axo, Bewadanhd (el uted wi th 5-10% et hyl
QGG altirBepddenty(PEYRNRERE, It aiidolngre QBRQHRAco-
OR™, (CYQSIK-GOLBL B fIR60-8-RANEL &)@l U ()R- &b~ ‘ﬂc%cs)amyl
NR! -(co}éé)aﬁln@&) R D-N |§)Q@Q|RQQC(§=& Ak §® otl‘H)nalo {c.8Zaikeny-
CO- OR1 Fi}/l’a kgj;t roaryl }(_v%, %ﬁglkylgj -heteroaryl, -
(Co- Cs)al sia§<yl 5 ﬁl_oaﬁf 1, <( all’gxl % é)gyctfsgg;yl {Csr
Cs)aliyny i%)a@% ((E) Cs)alky (Cp?sglbtacy ﬁfol ceﬁ?o irZC (C-Cglalkyl, wherein said
aryl, hetere%xl get%fcgsietemlopfmnﬁ %Hﬁylmn_ybaé(ﬁrgyaf)i all(ylzsu%qea?%e each
optionally suhstufefl Pepraveniytiitpt o beaaly o)eo e sexh pleopivg (€ eCaalkyl,
one or twg (£ gi03iI0ERY.. Bneypl fivo EnEFikoxy. Ste@pweCi-Cohaloalkoxy, one or two amino,
one or twiNit@8, cend) @ (ot ¢aibblyuor omet hf | enzyl i dene) ( 2- chl
oro-5-(trifluoronmet hOphenvl| nmet hanam ne To
a 100 nL round bottom fl ask, equi pped wth
a Dean Start Trap was charged 50 nL of
tol uene, 5.0 gm 20 of
2-chl oro-5-trifluoronethyl benzyl am ne
and 5.8 gmof 3,5-bis(trifiuoronethyl)
benzal dehyde and 50 ng of
par a-t ol uenesul f onam de. The reaction was
heated until water no longer distilled off
about 3 hours, then cooled to anbient
tenperature and the solvent renoved in
vacuum The crude product was used
~directly in the next step wi thout further
purification. 10.0 gm 25 Step B:
N-(2-chloro-5-(trifluoronethyl)benzyl)(3,5
- bi sari fl uor omet hAphenvi ) net hanam ne To a
solution of the congélund fromstep Ain
et hanol was added 4 gm of sodi um
bor ohydri de and the reaction was all owed
to stir overnight at anbient tenperature.
The reacti on was quenched with 50 nL of



i0

15

20

25

silylazide (60 nL) were added dropw se
over 15 m nutes. The reaction m xture was
heated to 50C and held at this tenperature
until the reaction was conplete as noted
by HPLC. Alter cooling to room
tenperature, 500 nL of 1 M sodium
hydr oxi de and 500 nL of nethyl ene chloride
2. e AEOHENR EPooring & B P WaEEIn CoR U PYR” fisch hydrogen; R
RY,R®, 283§ e gagh fverpaenl. meftvl pyanrpEiCH: I Alisa§@QtCHs, ~COOCH:, cyano, -
CHO, -Cobibaratteet: —ThkHs lcodvwer Qgr gani ¢ | ayer was
15 coneentr at ed d redisgol ved in_ethyl
Nao@t at e}llm@ et hy tatey | gyer t hen
N//trlgatedNKNi th 200 of 10 ocqtri\é\%xj
d stir for 30- m nt ° The® &rs
re s,ep%ét ed and.the product |ayer Iwas
dri ed ovel sodiumsulfate, F1ltered and
whe @0 BCERtisirgitr@ chiettiPhy@berQ hdio, (CTDyRaik® brtionW& Substituted with ane or
two oxo, Gie\sStlvadtlylirb:i @cbnd 16 ARANkIE Eryd Ry, @ 82148 ogiBRally bubdituied with
one or tv%@oxo,(ﬁge 22;@@'% or gJéltoNZ@a()ﬁ%ﬂmMﬁio. “cﬁmi%ﬁrboxamoyl,
carboxy, -CoatkiToxkcEbon inally i fed Wi s
' F?«%Q jyui b %ws isdge.geg‘fe B ybugecy g D one o

o 8 4 -:59h "C, H, N Calculated (found)
> %‘7’.’“%“("2??”‘?‘?)‘, '5.70 (5.53), 26.40 (26.01)
Step -C
N, N- di benzi r 1R2- et hyl - 2H-t &
Product fyom $tep (25 9)

% azol - 5- am ne
as diRcesoI ved

in 250 nL yla THF &fd < nL of
DMF. To thi§ was| adddd sod tar bonat e
(40 gm ' N 8.55L) over

15 m nutes. The reaction m xture Wwas
heated to 45Crand held at this tenperature
until the rRaction was conplete as noted
by HPLC. After 25 deokiehg to nom

or a pharh@pgi@ilyatogmaple satoBaintom@bndS8eremmoni um

Ais -Chb@EGH] ecoms, agiee dHancoNHEobiPRASIOEH,, or @ and Q is

solution was allowed to stir for at |east
30 mnutes. The | ayers were then
separated, dried over sodiumsulfate,
filtered, and concentrated to an oil. (26
gm HPLC analysis of the oil showed a 9:1
m xture of 2-methyl to 1-nethyl
regl oi somers. The two isoners were
separated by flash chronat ography, eluting
with 9:1 Hexane/ Et0Ac, to provide 21.2 gm
(77% of the desired 2-nethyl derivative,
N, N- di benzyl- 2- net hyl -2H-t et razol - 5- am ne.
30 111 NWR (400 MHz, CDCI3) 7.34-7,22 (m
10H), 4.61 (s, 4H). 13C NWR (400 MHz,
CDClI 3) 5 159 2, 136.3, 1291, 128.4, 55.0
1H NMR (400 MHz, CDCI3) 7.34-7.22 (m
10H), 4.63 (s, 41-0, 4.15 (s, 3H) 13C NWR
(400 MHz, CDCI3) 5 .sp, 137.6, 128.7,
128.2, 127.6, 51.3, 39.6 and 1.6 g (10 %
of the 1-nethyl derivative
N, N-Di benzyl- 1- net hyl- 1H-tetrazol - 5- am ne.
Recrystal lization by slow evaporation from
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Y is -CR11R12; 25Rl and R6 are each
hydrogen; R4 is absent or is hydrogen; R2,
R3, R5, and R7 -are each independently
hy_drogen met hyl, cyano, or CF3 30 35
each RB, R9 R10, R13, and R191 ar e

w—-Reepe N
//(,C‘., 06) optln?iglrlys t\cjtute Wt h
“Bne to n e hal o; Y
“hydrogen, aryl’, ((T3-cs)y cy“‘T"oaI ky1
wherein QiR i@ﬂdkbdnt}éntﬁ(lﬁhl&:bdn thetb, @CL-Ogfhlky opt@iahl subsiing witrGone or two
oX0, one Brmoaﬁiro((ﬁl: one @jnahaoy hydro NE.-tRikdxdp@Rally substituted with one or
two oxo, &grhg?to%p%ﬁne idHHE ko arhifd! Bio, cyano, oxo, carboxamoyt, carboxy, or

({CCe) a&yg;yca% mQaF;ﬂ IMLEI‘MER@ Q.xb;mgtecs vhtFn &@ or two oxo, one or iwo hydroxyl
orone to mecll'xalo hal oal koxy one

|%/ ad to %C(%J}mg? hlet(e)rg eclethgumﬁ1 cr:]r% heger &s s%ied cixygen nitrogen
and sulfur FEIBH Slo;?ﬁ?-u é’lﬂi?f crr{jialtbgtlajteg\x\ripﬁ gt}d fch Xef)%ldenﬂy ~{Co-
CaatyNfY GOk OB 1%11(%892%1“%"8}?&%{3@?"‘!'19%5 e S
(Cy Cs)aII'QII@P F{j@gch@}aggp@mw RO riaCr &k @R, halo, (Cr-Caalkyl, (Co-
Coratly Gy Al elakobheterocion ECSHalkyigtelyd HBoGpklky-Of, (Cr
Celalkoxy(Hai8, okoDcydnb, RE-CHB-al,-OYdlkyl Rb&ein Bid liyythnOgjen subgidietts are each
optlonallyla]aamﬁfﬂﬂdeﬁ%ﬁenﬂ% cﬁc&ﬁhuriﬂtﬁsd@ﬂ&ﬁdl&\m Hycyoxy, or one or two (Cy-
Ca)a,koxyhydr ogen, -(Cl-C6)al kyl-NRBR9,
Xi;go C6) al kyl - 00- 1 ONI R3R9,
Vit )211r|y| N(F)egso(F%S C6) al kyl - 00- 0- R19,
o al Ky
R gﬁ“"‘% T“E;}i’l“m (co OGéaI kyl - CO- R14,
Micges e?rel?fz‘l“‘jﬁﬁﬂeg"(e Ckyi - 302- R10,
eah & RORY Bl RIAR @ewwmv roopnedY! ¢ SP G ARl
substiute@(sh QueRpine ba0D- C6) al kyl - aryl
R (s00:r@8) 2. K4 Coreibatiy! artipngly subgiied @b atikpato k& -
Celalkyl, chetb Bk (Zl-Colakoxy, GB-1IB3ea b IOphaichiet, e dty@l(@-Cahaloalkoxy, one
or two hyd'rc(xﬁ?rol%é t&l‘liﬁé}(ﬁlo)(o@@)q-@&)kﬁ yrlﬁbl'e@laiid«yl-qe)alkyl is optionally subsfituted -
with aryl, ar g‘ﬂﬂe@@i-@!}éﬁ&h &S theBC ey EhieR), k@ythree (€ Chaloakoxy, one

or two hyo@)l %Jc’ﬁytgyllielhalg}cgd CQal kenyl (Cl' CB) al kyl ’
REeY. Mg - (CI Co) al kyI wherei n said

. A corX oan ‘%coorue ls| %a a% 2 or ﬁ-le%ry IS = {I;{I'E ereln 15 and R1Ej are each
aIRavI

|ndepende£%'&ydéﬂg% f g ) 0 90{/ l§l E)alkyl-
A L %% é‘i"n'%i'eFﬁﬂ Fy 'W‘F?ﬁwﬁ‘ﬁe <<&r86>ﬂav'ﬁ
Ceeycloaliyhy r(@’ca)ejlﬁ@eterlaaql V@”’WB’*’M )93’,3“00% é:q(%’ Gtﬁ H!fyb%herem said alkyl
substituer(s@e.e@ ?paquly qust@h@inc{e@n@ehtlyg@w one fo four fluorines, one or two
hydroxyl, §r Gie-oG69 (0 adsRdxK yHd saiddrierotyde. tdterogrgl or aryl substituents are each
optionally élﬁ&ﬂu@ﬁ\)’rﬁ kd{-Oaigﬁ(,yi, (ORR)alkRy, byAE@ @ halo, wherein said alkyl and alkoxy
substituerks@hch %anhﬁ LD ahute®XIepen@i Wi ond AMBUr AUBHRE) pne @M@ hydroxyl,
or one or @5 (- ¥t ro, cyano, oxo, or carboxy; and

5. ASHRun ngg)rclm to cBuQ%B:esn\G’r@Q% RY is (¢,-Cy)alkyl optionally substituted with
onetonim:e a B 03) yl B

B. Af E():aec%nrdmg }g claim wherem gls an opt(ocﬁ?y s(%6)|tr.%ed hy erocyc% selected

from the gropR3gISEYSY of| Ky | - NR13- ( C0- CB) al ky!l - 00- 0- 1216,
- (C0- 06) al kyl - NR13- (168- C6) al kyl - CO- R14,
- (C0- 06) al kyl - NR13-( Co- C5) al kyl - S02- R16,
- (Co- 06) al kyl - O CO- NR8R9,
-0-(Cl -C6)al kyl -00-0R19, hal o,
- (02-Co6) al kenyl - -(Co-05)al kyl -aryl,

W
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wherein each R is independently hydrogen,
hal o, ((Cl-C6)al kyl optionally substituted
with one or two oxo, one or two hydroxyl

or one to nine hal o), hydroxy,
((C1-C6) al koxy optionally substituted with
one, or two 0X0, one or two hydroxyl or one
t o~ff ne halolmman1nouman1de

C xanmoyl , L:ar bo {Rm (Rm)p
"D, ( Co¥'al K y onyl @
i ndent bst it ut ne Qg

oxof one’or hydro or one to n|ne pis 0, 1
alo) Blsa4to7manbered

e§cé1| g%&c g"lfj‘?e"@’quri%%%ﬁ I:‘IJRSQJ -(ct%c a?(tl%E) %ﬁt" O(EBE %glkyl NRPA{Cq
Coalky-GRHER e Gr CBalkiylé\lR gﬂ%ﬁo@? HSH )alkyb(l;) g NR‘JI% 0( LCgalkyi-
CO-O-R"YhalogErtsa)plvk -lﬁn—@daIW(@gﬁs)Rgoag% o oy -hegorgevpies -(Co-Capatky-
heteroary], &€ paivideint|-Gplake¢rlo. @B PEMKSY rcomifyl wherein said alkyl
and atkoxy fubiBiudB6 pah dpyidnalip) QibFiREDindependently with one to four fizorines, one or two
hydroxy, or@:@@rtﬁﬁ)}{éﬂg)kikﬂxy& NR13- ( CO- CB) al kyI - 00- 0- R10,

7. AbSRodbialdley i s Nikdr R? iskBlo, -COOH, or (C-Celalkyl wherein said alkyl
substituén(t@e echI_’n)o l)r!élM( lsmmemépendenﬂy with one to four flucrines, one or two
%]mg;@ ,L o CO NRSR9,

8 A {a ete d? m t¥e 0 coQ&s%%P hal 0,
N-{3, @jf tgf'u?rz Tyi) ecéyl] é@ |-N- 52 1arT|oQ3ht1lm-4—yl propyl)-5-
(trifluorome thiBpenayKHiiptesA-2- ‘ﬁ@’f '&r ocycl e,
(R)- N_[f @s{t@ear%e‘jag})kﬁgﬁ %'fn?}%ﬂ’ qZ (1- morphol;n 4-yl-propyh)-5-
{trifiuorometh@BenGH3raiptiesd-S-dgragite;, (G 06) al koxy, hal o,
(S)-NeIXBBis(tEy@amethyhpanzyl-D Petify BHR2-Caneabnytv-prepkr ei n
rifluorone@iBenal}- By tktragongyl-achileOXy subsbt uents are each
N3, 0P iR EehelnybS RS- bthit-Rb-hamgle pepiciertylpyoyivt h

or2 and

hydroxyl, o

(trifluoronRBRodnB-biOkfazd 4 Jiakiken€S, one or two hydroxy,

(R)- I\HS S—Qg%ﬁﬂué?(gmeﬁlweng % Qﬁ%rﬁh !ﬁ%eth;l@%orbiﬁllngrylpr\épyl) 8

(trifiuoro Re are each hydrogen;.
(SN rjr%% Big t[lﬁuoromeﬂ'lweenzy 65m%a'\[3’\?[2 eaGh, h‘%grﬂh%ﬂﬁ%mpyl) A

(rfuororyelyDbgngyll 2*ﬁfﬁz°kﬁi§“'neand Rl4 are
N-{3,p- P\'ﬁ*é%%’?ﬂf@ﬁ??“?‘]ﬂvatf‘ybﬁ B! -PiPgapT-viggpPy)-5-
(trifluoronfe@RibaBB)-2HH-RipFo-DYyETitFhal | y 20substituted with
(R)-NeIhy@BigtcfiugmenayDheakyty 2-methyl-N-12-(1-pipRigi-1 - iRrorydr ogen,
(trifuoron@thyhbsnzy(-6HGaratcby-gyrabe0al kyl optional |y
(©-NIUDSLthirkakdnREy)Bdnty2-aBthl-N-[2 O @erkio ilopges- ( Cr
(trifluoronfa@ynBdnk ) br-e1RP@s framibnr ee (C, - C6) al koiry, one
N+3 5 Bis- EwﬂErGﬁ‘ethF 1oy iR ke dbi-s-yINR8-phrRiich A BRpyl)-

S-ritaorl e yib Z}, agm gal koxy, one or two hydroxyl, or

R)- N( 3 %is ﬂénro lgTanI?{g)(z methyleﬁgeirang ﬁ;l [5M|pyréé1ﬂﬁr1$l' n

pt1on
propy) ’%‘ﬂﬂ%’f’? 'iyU’F'E W h ar h
(SN B ArIRER Y= F?é"%‘&'?'f*ﬁ}“é‘é'f"y”‘fz'“'PV""""'""'V"

propy)-S-{ifpro0Svtralzdi@MRSi| | one to three
(Cl1- C6) hal oal koxy, one 25or two hydroxyl,
or one to nine hal o)ls4and R12 i s hydrogen.
4. A compound according to claim2 or 3,
wherein B is -NR15R16 wherein R15 and R16
are each i ndependently hydrogen,
-(C, - C6) al kyl - NR8R9,
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XVNOLE‘&ZE{'ﬁ‘I}IﬁrOBbtﬁw }béinfz;h]lm‘@@ %{eﬁ\%m@@ﬂi)ff uo)'Of{J;ld:ﬁ%&’ffﬂiﬁ;ﬁé;ﬂ}-&

(tnﬂuororr!él% | én@}l]rz%?-{yi Zﬁ:l’&r% {\% ,P%r rolidin

enzyn am ne:
“”N"f("t?e*%‘""Eﬁ”Q’-']‘{"rf?ﬂ%&Pdﬁmmhwb@mrngenmwﬂ 2
"’emy'P’“%MWD@WWV&&enaﬂ@#netﬁyf-ﬁyem{zﬂ-a(aﬂamp)yr rolidin-
(N3, §-bigftriflucromethylybenzyl]-N-{2-{(15)-1- [4-(ethoxymethyi)~4 ﬂuoroplperfdln—1 -2

N . i Fam ne;
e"’y'f’mm‘myé“é‘yggewk H%% et % enzyl) (2-

cededidlidsprbhes b huphone Ll Tonzy L), (2
(1r|ﬂu0rometl§y')[ﬁltelyg%ﬂthgqupyl}pﬁapqgmw:p acldenzyl kam ne;
(1RHM@({E@@Wﬁmm@Wdﬂ]&gﬁﬂmwﬂyl)ammo}methyl)#

(trifluoromaitiytrhényip2-RetyiprdpiiiplosHandRidosideleay | | - N-[ 2- ( 11
{1sH142ﬁ§J3@(WdEB¥nQM§P)bé}1%&9Je% D CIMNCTELN RS
(mmwm;g‘% ?"P'L? “ﬁ'@ tRPEBEHI A fo0fifeeif1 4- 2HAet r azo
{142+ thyl)benzyl](z -methyl-2H-tetrazol-5-yl)amino}methyl)-4-
(trrﬂuorome@ynphws(r@vrmfpbruommm%anzyf i-N-(2-((1R)-
(1R) (142-(04 5 6RARG BB bbb NToPRRRS & ok
{trifiuoromethyl)phen ]-propyl}pl endlne-4~ca 1tyluor One t hvObenzvl 2.
(1) {ﬂ(?% )é-bgw{?o\(c[n}e 21 AR 5-yi)am¥o}1netnyn-4-
(ritoorometgypiry S’WBX‘}E'H'F‘P?W@P’@I'?@P%yI )benzyl | - N-[ 2- (
N- (2{1{31159roageng.¢mgz hepreyFoyirfluobmbthybsnaymingesi di n
bis(trifiuoromethyljpBrzid}-2-methyl-2H-tetrazol-5-amine:

(R)-N-2HB {3 r g Y- lh;ﬁmétﬁﬁgko%)@{rﬁdmtng%ﬂg&%m{l; 5

blsa;:::m;ﬁ%%g egﬁy[- i Ofret hyCbenzy11( 2-r ne
2 OB Ly propi o P HE e s (0.5

' b,s(mﬂuomm(awmwwwp%wm 2- et hyl propyl } pi

25

30

35

1-{(1-2-{{fEThisdlifloeromtivghebay(g-mbtby 28 telzol-5-yiamino)methyi)-4-
(trifluorometifoRdnyif-d dahydbpphbraind d-tdonigleo met hy Cbenzy0( 2

(R)}-1-(1- (wag(tnﬂa&giﬁéﬂ{ Q mino
(tnﬂuorometh(ﬂ w yﬂgt@lgeogy J %&J{ﬁ:g.]ﬁf% H%yEr Opg;ne}hérdﬁ
(1@ s beguy ﬂ(e@wgrewg%m?thﬂ*b*etraé%éﬂwmwvﬂﬂ
(tnffuoromem(i)thqﬂl-mthymPlp@giMbyﬂalm no} met hyO- 4-
14142 ((@m.swmmmmwxwwH}tet%zdrce&mns»ﬁwwﬁp' P
(trrﬁuoromethf)bheﬂﬁ)@&néﬁw@ﬁﬁﬁ%ﬁ&nb-@—cﬁgdn 0
nz - e
G i A i s
e e"%'}r VSR BRIy | pi per i di ne- 4
(SH1-(1 -( op@etwpqmyl)@g(epﬂ)ﬁl-tetrazof S-yl}amino)methyl)-4-
(trrﬂuorometh)r()me@yg-z(n'(e[hﬁgr@y&z&ﬂh&-iﬁ—bﬂtﬁﬁifﬁl&ﬁt hyQbenzy0(2-rn

N—(2-(1{3Btdh§tﬂm2éﬂ%efnﬁﬂ¥lﬁémyﬁf0¥wrm’0 MeL D3
b,s(trmuomme&wbb.fzhm&qm g0yl |- propy pl perl Phe- 4

0
ot S ‘%ﬁ?‘*@“ﬁ S F——
{trifluorome YW‘F" 2’6?"353 §ra@eird: nol met hyl ) - 4-

(trifluoromethyl)phenyll-propyll piperidine
-4-carboxylic acid;
N-(2-(1-(3- fIuoroaze?ldin-l-yl)-2-nethy1pr
opyl) -5-(trifluoromethyCbenzyl)-N(3,5- 20
bi s(trifluoromethyCoenzyO-2-nmethyl -2H-tetr
azol - 5- am ne;
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152-(1-(1-(2? 0(3,5-bis(trifluoronmethyCenz
yl)(2-methyl -2H tetrazol - 514) am no) net hyl)

(trifluoronethyl)phenyo 2- et hyl propyl ) pi p .

(S lf i % J‘d{:%’oqb?)eﬁ nhl%p %thy gro%yl) 5z1rtrﬂ[;olm%-nIetrlhy(:;brenoz%lrl%e v ﬁ 5-
bis(trifiuol eorr1]12th

1-{1+ T(( 5—£|s( nﬂuoromethyl}/benzy|)(2 methyl 2H tetrazoi 5- yl)grgr%mnegy%) rret h

(oY PP PORMRYPEBHEATISSTHE hyl propy! ) pi p
{R)-1et- (2@(3@13:4&1@;:1:?:@%&%3[0(2 methyl -2H-tetrazol-5-yl)yaminojmethyl}-4-
(trifluororfeBypiRay()- 2-mBth Ry KieBing4rrbsamidd: f | uor omet hyl ) b

(SHan@y 8§ Bsmeibibydiny Rédzi) @ tretar g-tetBzc0@irro)meeiity O
(tnﬂuoromeﬂnyl)phenyl) 2-methylpropyhpiperidine-4-carboxamide; '

,5- B ifubrbrfeind g ety ko e Ry juwd pipadihyphapy )
h’lﬂuororrgd‘lyp@l}ﬂyl% nletéﬂ Qﬁé F@l)—emrﬁg a

R-PDALARGS UL Eal- % [13& Qtﬁ&}rr@mliﬂuﬁr% beri@if 1493 gr'ogi] b

5 mﬂuorom?t@jbenzi {2+ meﬂgl -2H-1& razol S e of a co npou nd

{S)- (Ea%%sétﬁltloéa&etgyl gejcnﬁyle {2-] 6#(9 gthoxya'netﬁﬁ-giliuoro F]]%me n-1- yP ﬁropyl} -5~
triftuoromgtag ez @ (IFRY B BBl E % rent for treati

(14T s trifeoroathgbenzy - By teﬁ?zt”éﬂ'if’mlﬂ‘?@%'é‘g
(trifluorongsthyiorren-§-metevipropyDiesdgtsrbetheesk onar y. vascul ar

(R)-26l1-8 @AGES5; bisfrBuoropktan@hzyasdut2E tergol S ¢ amiegmethyl)-4-
trifiuorontbirRibhefii)-d @B Bk peryietal. | popr ot ei nem a,

(SN 2@#@@@4(%&@!trh@@ﬁét@biﬁhzﬁmﬁwl 2H-tetrazol-5-yl)aminojmethyl)-4-
(trﬂuororﬁé)ﬁﬁ)ﬁl{e% 9 lm@cﬁﬁp%[v fm:@ rylyethanol;

ara @nggcléljﬂgaliyg o\é&a%é g‘a;@eompound

9. The use ol a cam neg rM I% gll &ec:§a cgur{[la% ag:g table salt of said

| n

)
_ compoun% FP’F H?ngffc&?;e oﬁadnefi gmgnt (?)or treap nlg atheroscler05|s corz%éanéarterhdlsease

e
hyperbetalipoprEiP P hERSARTRPORESIS ST P HIElSEieTP eTHF. SiBevoeridemi,
famial hPETFOEREEFip i AT OFEEIR N[CHoR 8 ARy P HSIe(s to @ mammalin
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a composigfIPHBRIHY of claim 1l or 8, or a’
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asedahacbnhpund isidsedvbd compogra ibig@n HMG CoA reductase inhibitor, an
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amiodipine and atorvastatin, an ion-exchange resin, an antioxidant, an ACAT inhibitor or a bite acid
sequestrant; and
a pharmaceutical vehicle, diluent or carrier,
12. A pharmaceufical combination composifion according to claim 11 wherein the second
compound is an HMG-CoA reductase inhibitor, a PPAR modulator, or niacin.
13. A pharmaceutical combination composition according to claim 12 wherein the second

compound is fencfibrate, gemfibrozil, lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin,

rivastatin, rosuvastatin or pitavastati.
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