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TITLE OF THE INVENTION PYRAZOLE DERIVATIVES,
COMPOSITIONS CONTAINING SUCH COMPOUNDS AND METHODS
OF USE 5 BACKGROUND OF THE INVENTION The present invention
relates to pyrazole derivatives, compositions containing such compounds
and various methods of treatment relating to type 2 diabetes mellitus and
related conditions. Diabetes refers to a disease process derived from
ﬁ% Iﬂg rs and is characterized by elevated levels of
p asma coseﬁ(ﬁ erg cemia) in the fasting state or followin

O GG S B Ao A
hﬁ&'ﬂé@@&“’ @ielmﬁs (e. g a blood glucose level >126 mg/dL in a fasting
state) is associated with increased and premature cardiovascular
morhidity apdurey tadityandvisietated directly and indirectly to various
metabolic congiions, ek A0S ORI LD ABIRIRIA haining such

apolipoprotein metabolism, Patients with non-insulin depe dent P d

PRBHRY] S(ﬁi}ﬁéaﬁﬂafdb"éjﬁﬁgsﬁféfﬁ%ﬂ’%‘imi%a&ﬁpr"o%ﬁt‘eﬁ?%‘?ﬁdfl%f%saﬂn e hggnaions.

diabetes meMiabstefresdueiathiiisp aspets vistead Sval s et Bl it iofactost g s

asmahelesterealanddrighycearites,: andohauepabrcbiondslipidasiofiless wiffilowing

Qr'&,fasl?a\éﬁ!ﬁu@é&n%u?ﬁ@? lesterelapd {e\@ra!&\é% ofHRlchalestarel Thos8lood

SISO, TRe %n%'fa%?&esmf% s are fus L, a0 e easRA Ik dovascuter
eveloping macrovascular a &' microvascular comp |cat|ons Including

eererrar aipsaad s reroRaTEEY ﬁrér‘éffﬁ%réyc‘ﬁléi?l’&iéé&%%bohf/ﬁ%%‘ﬁ%?o‘ﬁdudm“
thoraxampleidblvorpressd rpokik@0/80 wiabdgIn. 20 a resting state),
nephropathypagikopathy-andietinepathyidbBatientthaving tyhedediahiotes

mellitis.chasagteristically. exbibitglevaied E’!:%Eﬁt?y'@é{alﬂﬂ eﬂ%@@l@ﬂm% fipids,

wr h nondiabetic atr nts; dthes atrentsbgav g a% istance to,
TS AR CSEITP: f"‘n ﬁncc?%ea%m Tipic meOtDCboIf r%m r%

iPRdAtrekd |Wéﬁtr§§ %@réterﬁ)erleﬁdsug%rﬁﬁééeﬂ@éé)diﬁrﬁé Ry e thus &
dmbeﬁes:datmetmmmmmkal plogressishloicthetigeasengugBg coronary heart
charactedeegd-naimariyby-nsuin reystianes (aineaiha) iy aHeciRass is0 mmHg in
m,g,eS mgQ{QQU&E&%pﬁ?%@{}k%ﬁhﬂﬁﬁ‘?@&ﬁ%ﬂ&d‘w&ptake oxidation and storage

of glucose in muscle, |na e ion of I| o Sis |n 0

ang excess Iﬁt(‘:élgeh% tction Igbneé%le}gr% ﬁ’ ey qeﬁnéS Vaﬁ% insulie
decteesedred sidinoniaks i Salins ‘lﬁF@WPé\?é*Fs%ﬁrﬁ‘é‘ﬁH}PPE‘?r%Eﬂ%ﬂﬁgﬁﬁ“ﬂ‘iﬁm
bitedxdthdglapprop tiatemedudtionheplasmaudlucoss @erglycamidyer and
HYRernsHne Mg iar?péigl&ﬁae%arérqea@ﬁéemime hyperiensionantimay::30;s

alggr CteQEQCPUte tol Vgs%léu?‘m ge!? St r&%l&qg&% §§£¥1%§39§1 EQ&;EH%IQ&WU@ resuiting in

regulatory hormo eattenuatrn the effect of insulin i |ts inhibition of liver .

giieBEByBRESIEERETR O Frﬁﬁﬁfl S B AT RS T AR Bt PO ysis i
iglipesiisasporsecas Ehillivg Blroveighiebseravaley fpﬁé‘ﬁb DR BiF gfréfcreased
spegificy ecepliors in diver<elEthat triggedss glyoogenbhysisieapdrapriate reduction m

' %gs%%%@u!:’gsg '(‘H%QQ%S ﬁ%ﬁﬂ&&ﬁmpi@@ﬂ@&e &SRS inkNOSG ension and may

reggt(%grn% > 39 aesr(llr-;ﬂrat‘esgaucose (e.g. hepatic glucose production) to help

maintain eug élemra by preventing blood - | N
ucagon sérves as the major regulatory bormone attenuating the effect of insulin in its
inhibition of liver giuconeogenesis and is normally secreted by aipha cells in pancreatic islets in response
to faliing blood glucose levels. The hormone binds to specific receptors in liver cells that triggers
glycogenolysis and an increase in gluconeogenesis through cAMP-mediated events. These responses

generate glucose (e.g. hepatic glucose production) to help maintain euglycemia by preventing blood
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glucose levels from falling significantly. In addition to elevated levels of
circulating insulin, type 2 diabetics have elevated levels of plasma
glucagon and increased rates of hepatic glucose production. Antagonists
of glucagon are useful in improving insulin responsiveness in the liver,
decreasing the rate of gluconeogenesis and glycogenolysis, and lowering
the rate of hepatic glucose output resulting in a 5 decrease in the levels of
plasma glucose. SUMMARY OF THE INVENTION The present invention

gqus%%ggstgoﬂa ?ﬁﬁﬂg%ﬁ&‘ﬂc@%ﬁxﬁ?i‘?ﬁ&%‘ﬂﬂ&%&ébel\s‘ B éﬁ)@la{mg insulin, type 2

i O)Nl_,ECHZlCHZq %ﬁ flp o2 Bha%rm%%%lljcgg as!?!é{ rg'%cgpﬁgglnec Si%ll(t:ogg roduction
SBRAES G SR TheransT REEER R SR 8118 SfeEE0TOm the group o
covrgriFiyObEuAgPhATe M OH, TOPR BN SORRS I NIO2 (B EXsagTre te e ot
@Epréatkydsoptiopatyrsutistituted awithog T 126 biElergroglps ity resulting in 2

Reshaloalkd igraup ik @2Rs:(3) phenyl optionally substituted as follows:
(i) 1-5 halo groups, (i) 151 CO,R4, CN, S(0),R5,NO, or C(O)NR6R

roup, (iii) 1-2 C.-,.alkyl or alkoxy groups, each optionally substituted with:
%@1‘&@ BEE%QM%WW%Q 1-2 OH or COZR' groups; each R2 is
selected from R' ABedefirmdraBoR SO R (ot e B TeREH b dutrr

to represent a fused 5-6 membered. C%Liq structure containing 1-2

oxygen atoms, and 1-2 can? fvhich is optionally
substituted with 1-2 F atoms; 20 R" is ¥ or C.3alkyl; R4 is H, CI_balkyl,
and R5 represents a mem §r elécte trom the group consisting of.
C,-loalkyl, Aryl or Ar-C- L@é&fﬁﬁg%ﬁ' each independently represent

Hor C-alkyl, and pis 0, I or 2. 25 DE ED DESCRIPTION OF THE
INVENTION The invention is described heréiirictdetaiPasing the terms
defined below unless otherwise specified. "Alkyl", as well as other groups
having:thebprafiruisily sueriahls slkexse aeaiostianeririe like, means
carbon chainsattichs mayibellineafobranghed corseyicliofor combinations
thereof, contaifyingo, @rthedindicateshinimbenof carbon atoms. If no number

s specified, 1,40.caphon, 8loms, o6, INENFEG At ngat or branahed. il
(ple< Of alkyl

groups. Examples of 7 roups mclude_metihyl ethu){lapr%ﬁ l, |sﬁ {9@2&,0 coups. (ii
putyl, BB EHPOGI oty BB OB RO R tho ke o ()
CyclodIR§R & BubSBEs heyr, HAB T Einatsup SHRTOATS is: bpleiferaemgps. cach
carbon;aiems atetntended, fomaingrlideanvobytliodingSthat GRR" groups;
each R is selected from R’ as defined above, or 2 R” groups can be taken together to
represent a fused 5-6 membered cyclic stiucture containing 1-2 oxygen atoms, and 1-2 carbon
atoms each of which is optionally substituied with 1-2 F atoms;
R® is H or Cr.aalkyl; .
R*is H, C,zatkyl, and
R represenis a member selected from the group consisting of: Cipealkyl, Arvl or Ar-C,.
roalkyl;
R® and R” each independently represent H or Cyaalkyl, and pis 0, 1 or 2.

DETAILED DESCRIPTION OF THE INVENTION

The invention is described herein in detail using the terms defined below uniess
otherwise specified.

"Alkyl", as well as other groups having the prefix "alk", such as atkoxy, alkanoyl and the

like, means carbon chains which may be linear, branched, or cyclic, or combinations thereof, containing
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5 fused. Examples of cycloalkyl include cyclopropyl, cyclobutyl, _
cyclopentyl, cyclohexyl, cycloheptyl, decahydronaphthyl and the like.
"Alkenyl" means carbon chains which contain at least one carbon-carbon
double bond, and which may be linear or branched or combinations

thereof. Examples of akenyl include vinyl, allyl, isopropenyl, pentenyl,
hexenyl, heptenyl, | -propenyl, 2-butenyl, 2-methyl-2-butenyl, and the like.

10 "Alkyny1" means carbon chains which contain at least one
crrbaracarkandripiehend.andrrwhichunay pelinear or ranchash & intended for

merzgrb Ang‘tloorﬁgdt %r qusXaénQQelsesooffaig% %mllgg !Hggdgm ! Et]%ﬁof))r%‘]égy Bopropyl butyl,
-met f— -penty FT% he means mono- and

tyn
R e G R 2 A B P B I P g A e
iprehereo pHens/is W&‘Bﬁ?ﬁ)ﬂ liperabipl Avikthe im@édeﬁf%mal&é—in‘émwghc rings that are

mesao eyehiplengsydmitsed tde-andamtoayd Uﬂl&ﬁ@ﬁﬂ@lﬂ&phﬁ@hdﬁ:lohexyl cycloheptyl,

_ @gﬁhg@gﬂgﬂhm%@ﬂ@nyl and the like. "Heteroaryl" (HAR) means a

mono- or bICy arpmatlc ri OI‘ rm W%X %grgltc;on %nltn(%ﬂ% %%?éar 1€ jouble bond,

heteroatom sele tgd from 6“ With eac ring containin

éﬁﬁ‘ﬁ‘f&“’ﬁ%ﬁ?ﬁHé%f’afr?&RI@’&W%WP‘?W%W%&%&E}WIOW&%P;l?F}“de vinyl, allyl,
psmichpkrok azotplloxadiazotylettiddizorotyl; #Hiazony2-irpidd2diyictriazg|iic like.
tetrazolyl, furasiylminaziay, dhienyhapy rimiydopyin deizimyn pysraaiykh@ripie bond, and
WWQYQQF%QM%Q LJGR%%H@AQ ﬁéﬂ!&@ QM@E@BXLrwl include ethynyl,

benzot |Qpheh I fug%zif%ﬁ)cp}/ndyl %Jﬁ %yl indolyl, isoquinolyl and the

K Feter mey?f o A NS PPN S

eroaryl also | erocyclic groups fused to
heterocycles Hhat dris BBt O Pty s HAHCOBRBREShatribon atoms.
Heterpiey eficgriotips: fised. tepoyeloadkyy ring SicHibtetbaryhadsocindtedesccyciic rings
sueh graups indehargedhiorhigRykidinismnyHaterotelyl (ketcy)

means mO”O"ﬁQQOQ}W Eﬁ\i%‘ﬂé&t@éjn{&ﬁgso@&gﬁ%mﬁﬁgé ﬁl?cnst?slﬂ&ﬁ] gontammw
at least one heteroatom Eflecte ‘:{1{1] ‘F d 0, each of said m(gnhag %p}es
Into

FROIFFS3 T8 RO RRBRRS IR WhIEH Tt e 1bh SR R SS EaPBEh
nittbige A ERArpIe% bt iFRErS B oRT AR ma@dp}&/ﬂ?@ﬁalmwkﬁﬁé? Hrﬁéﬂﬁdwzo yl, thiazolyl,
pipigradinylkdmigdazockidiyyl {2, 8-dihydngfuhat;3ebipydidyly renpek azimbyl.
t%%mgéﬂmﬂé@&ﬁiﬁ@im}deﬂﬁﬁﬁﬂmw@@W@ﬁiﬂy&e&i&m@iﬂﬁ@m}o@%ybﬁmﬂ
"ksnm? 5&5@1%'5%%9@ }q &tﬂ%ﬂiﬂ'a'iye%éno%%w;@&egcmmsxglgﬁgwgcwﬁ@ Ao fused 0

t aromatic, such as2- or -pyrldones attached throu the nlfro en

CREIBHERGHE RSP ARG ﬁmaaa?oﬁ%*sﬂmﬁ%&ffﬁféal AR oec @
Hetindkeyciyts riorsvd rifchdsssuehamse tiedircehirget Fopmidagn.
piperidinium. "HalegesVi(Hade) includes-fluanagicetiosinestbi onynedig: systems
'ngc@m}{ggﬁ@agoﬁ% %ﬂa@@&l‘é&éﬁ ¢ ke attachedtothe Hﬁ@ﬂ&%@@{&y@ to 10 atoms
at aqycg\{ballable r{a cthmen ttachment. 35 In its brt%adegii wg%(m %lyl” mchl do

al

|ﬁ1\1/gnt|on ré)l%?ég toa compoung ?’gg?ggfe%l{reo(% ) ormu

pyrrolidinyl, piperidinyl, piperazinyl, imidazohidinyt, 2,3-dinhydrofuro{Z, 3—b)pyndy1 bcnzoxazmyl
tetrahydrohydroguinolinyl, tetrahydroisoquinolinyl, dihydroindolyl, and the like The term also includes
partially unsaturated monocyelic rings that are not aromatic, such as 2- or 4-pyridones attached through
the nitrogen or N-substituted~(1H, 3H}-pyrimidine-2, 4-diones {N-substituted uracils). Heterocyelyl
moreover includes such moieties in charged form, e.g., piperidinium.

"Halogen” (Halo) includes fiuorine, chlorine, bromine and iodine,

When R’ is other than H, it can be attached to the naphthy! group at any available point
of attachment.

In its broadest aspeci, the invention relates {o a compound represented by formula b
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\% 3 (R)2 )z C(O)NHCH,CH,CO,H or a pharmaceutically acceptable salt
or solvate thereof, wherein: each R'is H or is selected from the group
consisting of: (a) halo, OH, CO2R", CN7 SOPR' or NO2, 5 (b) C,-,alkyl
orOCl.balkyl optionally substituted with: (1) 1-5 halo groups up to a
perhaloalkyl group; (2) CO.,R’; (3) phenyl optionally substituted as follows:
(i) 1-5 halo groups, (i) | CO,R", CN, S(O)pR', NO2 or C(O)NR6ER' group,
(i) 1-2 C_1loalkyl or alkoxy groups, each optionally substituted with: 1-5
halo, up to perhaloalkyl, and 1-2 OH ®% groups; each R2 is
selected from R' as defined above, 2 groups can be taken together
to 10 represent a fused 5 : r,@‘&l cyclic structure containing 1-2
oxygen atoms, and 1-2 carben\a% ch of which is optionally
substituted with 1-2 F atém)é R' |s(?—|m@63alkyl R'is H, C,-,alkyl, and R’
represents a member selected from the greumeansisting of: C_ioalkyl,

Aryl or Ar-C j- 15 loallryl; R6 and R' each independently represent H or
Ci_3alkyhnandcpiisdiy kosppRrgtheiaspettebihairiention that is of
interest relatga%g@qsqgmps%gge@%%qgg@ggp ahovenwith respect to

formula | Wh TB% ﬁag]dggg |s H or is selected from the
group COI”ISI d L%EH 2’ON SO,R' or NO2, (b) C alkyl
or OC-,alkyl @@ﬁoﬁé%w ﬁi‘ﬁ“t’éd’%ﬂ?ﬁ“@iﬁ“‘i@‘ﬁ%ﬁ & ’&i‘d{ﬁb% Wlfbgéf’“ps up toa
perhalebikpligieupp(2) CORA3 ) 8)ophenybuptionatipsubstivited: & Fdllmpseroups, (i)
(i) 1-5 halegred Qﬁ@ﬂﬁs NECG2RGONRE(OMR:NQZ0f DLDINBGRY G6BH) cach

(ii1) 1-2.Gla0. Al Rr.alsem srfeatﬂmﬁ%ﬁé}h%%ﬁuxd substityted with,1:5
halo, up to perhalqalk 25 More

particularly, §ﬁ%’tﬁefségﬁmq of the mvé% onﬁ Tis of InfaTEs TR RTAH R igectber o
compististnes fded SribBariBBIE XRiths FaspEC T BTt iIa qw@ﬂ%ﬁéc’wﬂgﬂbm
H andithe etfterf ghkdics ipisekdistedfiomitheh grobiprgonsisting of. (a) halo

or OH; and (B) G, @II@(LQ{@C .galkyl, each optionally substituted with 1-3

halo groups. ]@l gp ect of the invention that is of interest relates to a
compound as dlescrlbe 30 above with respect to formula | Whereln ?ach

R2 represents Fi’pé?*@tééll&%‘fé’afﬁ%‘?ﬁt‘“tﬁE”é‘i‘g‘t?pg‘é%%?éﬁﬁ%“%ﬁ 2 @& Rarg> A
selectedkftom Cl and F, (b) C,-,alkyl or 0C1.6alkyl optionally substituted

with 1-3 haloRjraudrs et independently represent H or Cpsatkyl, and pis 0, 1 or 2.

Another aspect of the invention that is of interest relates to a compound as described

above with respect to formula I wherein one R’ is H and the other is H or is selected from the group
consisting of;

{a) haio, OH, CO,R*, CN, SO:R’ or NO,,

(b} Chrealkyl or OC,calkyl optionally substituted with: (1} 1-5 halo groupsuptoa
perhaloalkyl group; (2) CO.RY; (3) phenyl optionally substituted as follows: (i} 1-5 halo groups, (i) |
CO,R?, CN, S(0)R*, NO, or C(OINR®R’ group, (iif) 1-2 C,.;palkyl or alkoxy groups, each optionally
substituted with: 1-5 halo, up to perhaloalkyl, and 1-2 OH or CO:R" groups.

More particularly, another aspect of the invention that is of interest relates to a compound
as described above with respect to formula I wherein one R' is H and the other is H or is selected from the
group consisting of: (a) halo or OH; and (b) Cysatkyl or OC,.4alkyl, each optionally substituted with 1-3
halo groups.

Another aspect of the invention that is of interest relates to a compound as described

above with respect to formula | wherein each R? represents H or is selected from the group consisting of:
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two Rz groups taken together represent a fused 5-6 membered cyclic

structure containing 1-2 oxygen atoms, and 1-2 carbon atoms, each of

which is optionally substituted with 1-2 F atoms. Another aspect of the

invention that is of interest relates to a compound as described 5 above

with respect to formula | wherein R’ represents H or methyl. More

particularly, another aspect of the invention that is of interest relates to a
compound as described above with respect to formula | wherein: one R’

(i Hiandethe HithellimHFobare. silgctetiraiinvigtgrolpsconsistgtof-3 (o groups, or
Rale: &dﬂp&z@eﬁﬂgmers@xlgseg{ NER4 10 frfhalkdiRrtdealkyhaptionallyygen

%Qst't%t?q A (2 e% ple graies WA, AUl IRYR2) CO.R:

phenyl optlona y su llows: (1) 1-5 h 0 groups, %‘)f“él‘ described
CO,R4, CN,“S{8ypRERe), ‘%ﬁ‘rlﬁ‘i’("@ N‘Fﬁ%ﬁe‘sﬁ%ﬁﬁciﬁﬁ? qepTe2 Coppgig s deserie
ARy rowps, e fshuptirrtly R utrstiuted withethys halo, up to
perhaloalkylyanohdDHy 0 hP R g raupsineachnR2e pfésendsdthies tsa compound

selected from.the,graup copsisting.ak-{a) halo selected from CI 15 and F,
(b) C 6alkyl or %Cl all%lo&pon subst tu Wlt 1-3 halg gggf or

BET 18 170 arc SG 3 0‘1'0 COIL

two R2 groups Ftaken ether re resent a ered cyclic
structure coﬁ”c)aﬁﬂ]t@igof[f%@ggﬁ Qrﬁs"%@i 2 carbon atoms each of
which is optinallydiobstiiGtedwitbriora iy suopisidR Teiprésentddd eometnyr 2

Rébisobkorgafalkyt @0 Rirepieseptsaimeanienselented from heagrauips, (i) 1
@B@IS&QQS@ gg—bg&% OWISIQ* gAfu '(—Lll) @kaﬂ }5@<ﬂggaﬁo%bups each optionally
inde en ?ﬁ esergt H %BrIEKS)Rl or 2. Even more
BRFHA f/t,lano S WIS ESE B |nvent| hatis*of hierest relates to
compounds Wrﬁ%ﬂ%?*ﬁf H ?)Hé???’?&?féﬁ‘f?&hw HoRR HIABIEREATt 67 SR sered from €l
theredf) Whekeinr6liz RkyRopreprizsents iHedndiitiel dterissele cted fropmrSiaken
Felike 31’615’1'%]&}3%&@]6 aReRr-reprasenisiialonahdy 1QGLy3abtdh@rand 1-2 carbon
QG300 Bdsharmetud.Aneiaraspegi fhe inventon that s of

interest re ates to a pharmaceutical composition comprising a compound

as descrlbedRafB%r\E}%iWﬁcire@%% to formula I in combination with a
pharmaceutialiyFseéeptisle carrier. 30 Another aspect of the invention

that is of interéstprelates teabmethodddfdredtingy ty pendstdinbiete saiellitus! or Ar-C..
in a magymalian patient in need of such treatment comprising

administering tg,s2id. ANl A GoINRGNG. AR descdbed aboYe WD

respect to formula | in an amount that is effecti ive to tiea a1t: /pe 2 diabetes
r&18

mellitus. Anotiet BEFEET 6 e HVBKTBRTN AL 18 STt S ra el ted ==
metheeropeekeyifgrie orseh 3B e ol 2 Gratbied RS ihereof, wherein one R
Mmamrmapkan:patiantiadieed ihm@ﬁmﬁlp?lstﬁgoad)ﬁmmermg ROtieesdis halo, CFs,

OC, alkyl or OCF, and R’ is H or methyl.

Another aspect of the invention that is of interest relates to a pharmaceutical composition
comprising a compound as described above with respect to formula I in combination with &
pharmaceutically acceptable carrier.

Another aspect of the invention that is of interest relates to a method of treating type 2
diabetes mellitus in a mammalian patient in need of such {reatment comprising administering to said
patient a compound as described above with respect to formula I in an amount that is effective to treat
type 2 diabetes mellitus.

Another aspect of the invention that is of interest relates 10 a method of delaying the onset

of type 2 diabetes meliitus in a mammalian patient in need thereof, comprising administering to the
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patient a compound as described above in accordance with formula | in an
amount that is effective to delay the onset of type 2 diabetes mellitus.
Another aspect of the invention that is of interest relates to a method of
treating hyperglycemia, diabetes or insulin resistance in a mammalian
patient in need of such treatment which 5 comprises administering to said
patient a compound as described above in accordance with formula I in

an amount that is effective to treat hyperglycemia, diabetes or insulin
registaneecdniothesabpedicot thecioventionmthihisiof interestuel dte s tgfective to
dethed.ottreating aenzdnstiin.dependent diabetes mellitus in a

mammalian paient . fieed ot sueh reatment comprisng Adminisisring o

the patient an al'ltl di%ebetlc effective amount of a compound In accor

wﬁméﬁ?ﬁm diebpt o HRL TRt vE TARBHHER BYISELY SFTAETIHTR Hﬁ?ﬁﬁ‘?i’fé‘fh“‘h
jerofintedegniwiatesoterid préth o dooframtmgabasitybnvedyaeemnedarith formula tin
patientimneedradistchtigatprancomprising admifistesinente. said patient

a compoun dA%t&?%%&ﬁ%ﬁe%fgmﬁs' o@ﬁig;?e?pfég%g t@g%@nlﬂ @ﬂreatmg not-

i U tQ@%Fm%{fé?&“"e o et obestty; Aa%"tf?{%r as%‘?‘:t of 48 '”%%Q%nogsma
Fa]%‘ ttoameatlh a reaflng Iﬁg yn romen%? P

of interes
TARHFFARAR HtRSHETER é@ﬁd@{”%&ﬁ%&?ﬁ%ﬁtﬁ&? mﬁf@ﬂ@%ﬁmﬂ@@ﬁﬁﬁ*%fomula :
saigpaterntcse.compound in accordance with formula | as described above
in an amount tbatisseéfestive iindieal ibyndromeXhrethanaspect afdhe obesity in
IVERHAN.0AtS %QJ@E?%CB%@%%&PCM}? &Izﬁqggmgqoasrfli@&sgug@ggqﬁgound in
selected fro the rou%co%s s%?g sI| tt i %;Ig)er Ip| terriu%E
PRTHERRTG I LR B Hipertholesters er‘nnlla W HOT SRS in a
mammalian ﬁa?%ﬁtaﬁﬁeﬁ@éé“%%ﬁér?‘tﬁéﬁtrﬁ%ﬁ?w@é% F@aéﬁfﬁ?ﬁlﬁéﬁﬁ’@g
fyrsaickpatienhanconipqurichias wescfibell tabovevithrespesttofonmela daif patient a

%@m@mcﬂa@&a&&ﬁﬁcmm freatsaiddipidvdisardetoAnatheraspect Ofea
gw ve@glon that is of interest relates to a method of treating

a%ﬁeroscleross in a mammalian patient in need of such treatment

comprising adATHTSEERAG 1 SEI 2% BHEAY 4S5 BotRdC ﬁ%%%%‘%&éﬁmﬁ“ a lipid
Wit prierad) fepe desseriod i or shiRifenimb erabilre s ragtriglyceridemia,
ajhetbseterosisi:AnoNBL aspect bhihe inventishsthatits: of inte rdstaelatasent.
E%&;Héﬁ?mmﬁis%ﬁéi G4 59@@@%%@@%&@%&%@@&%@@&5%&&3 Tinan
g%)o Nyper a{p}l& (). Jow. uc.:é) Ierance (3) insulin reS|stance 4)

esity, {%%lpl disorders %ﬁ slip |drem|a (7 hyPerllpldeml
hypertriglycefitRRTTasese (95 Vé?@ﬂ%%?tﬁr‘gl 6ko)a1e0a ﬁfﬁ‘ﬁ)‘f‘é\;g@a‘m"g
ElEyonitsrosiDin 4@%@@8{@2)}%@@ rosede ﬁém@mﬁtﬁ@n@éﬁwﬁeg f9BiEEseagrsaid
rRsteN0SISp (i) ipancreaiit s, ¢l nahdbm tasl:-Beesitye (L 6) amount effective to treat
neLRdegenerative disease, (17) retinopathy, (18) nephropathy, (19)
neuropathy, g%)th%yndggrrﬁh%(m%n otr}ler COPdItIOhS d disor e(risO here_

enfion that 15 o mtfrest rela es 10 a meho Freau
insulin reS|stance IS & component, In a mammalian patient in need of suc

fsiie ﬁ?*e%%ﬂ#ﬁﬁéhﬁgwamﬁmi%?m@f ﬁ%h@ﬁ&ﬁéﬁ% EBMPotiaSolerance, (3) imsulin
actomiarideoitivieimuld dimsidestiibedritove (7 B atiive (s thadrislveeridenia.

@ﬁ%ﬁ&@h@eﬁf@a&ﬁﬂiﬂmwtm levels, {11) high I.DL leveis, {12) atherosclerosis and its
sequetae, (13) vascular restenosis, (14) pancreatitis, (15) abdominal obesity, (16) neurodegenerative
disease, (17) retinopathy, {18) nephropathy, (19) neuropathy, (20) Syndrome X, and other conditions and
disorders where insulin resistance is @ component, in a mammalian patient in need of such treatment,
comprising administering to the patient a compound in accordance with formula I as described above in

an amount that is effective to treat said condition.
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-6 Another aspect of the invention that is of interest relates to a method of
delaying the onset of a condition selected from the group consisting of (1)
hyperglycemia, (2) low glucose tolerance, (3) insulin resistance, (4)

obesity, (5) lipid disorders, (6) dysliipidemia, (7) hyperlipidemia, (8)
hypertriglyceridemia, (9) hypercholesterolenua, (10) low HDL levels, (11)

high LDL levels, (12) 5 atherosclerosis and its sequelae, (13) vascular
restenosis, (14) pancreatitis, (15) abdominal obesity, (16)
neurodegengrative:cieeas@e (Ehdetinapatiynéil) verhiopatiyeddQetaying the
JAEHE 99@39&1@%92&%&4;% %A QURGL 89{19' ﬁg@@ﬁ %}Ml%grg@rgms@ﬁmce
insulin resjstance, is a co I@n nent m(f m m C{% atl n?ltlm e%gngg ?é.)lc
trERTR RT SBiipH g At ARG gind i
Iae@maiaﬁr@éqwmq e #ﬁﬁﬂahpﬁﬁela@%ﬁ 5 1356@811 rIF‘éﬁlr‘SdMé)Bﬁlt‘ﬂ% |gvels. (12)
aftectivendn délaysthebndel)ohsaid conition 1bd&ncthies, Aspestoofithiebesity, (16)

ﬂ@&é@&&%ﬁﬁ@& @sejsmtm@hﬁ@ﬂﬁ&gs G 3spethed ol 19dueng:the TSk yafrome X, and
e\rl%O% § algi:(? 9();0%1{]% S e?c sghg 9&:@15 g:h%eq Oauc%rﬁ&%%h%glrpgn%n&zhaﬁ atient in need of

yperg ycemla 2 low glucose tolerance, (3) insulin resistance, 45}
YHELrRIeE) ﬁ*ﬁm@r&%e F&g?aﬁwafs RS TSR i PGPS (@%h formuia [as
deypivadigiyecide amaurg i yrdcHe s telo m rmsed st midiotevels, (11)
high LDL levelsiit 2)pathenesclerasisiand itsmseguelaes (A 3)nvasdularducing the risk

5@ § a@e@?ﬁ@@g @@mi§m@t7§9 ﬁwgﬁt@?ﬁ?&n&@lﬁéﬁm (2) low glucose

UI’O enerative disea | a
ety S ot SNSRI tN—
%mﬁglﬁégﬁ%&é%hapeﬁﬁ?&aﬁw é@ﬁé?ﬁ’rﬁ‘&iaﬁ"ﬁﬁt{éh} BiehERY Brsudh’
teratrilerysiscorhipyisingladihinisterdmgertethespaticpanareoipd b ebforadkaty, (16)
iasdesaibed abaye (Imasiapoynt thatisafestive tecteguce, the) Sskiafne X, and
developing.said gonsition..Anpiher-asnedt of (JJ& &QH&QMQ@H&&I patient in need of

mtgrest relates to a method of treat n gaa 20 con m the

such treatment. com ti(i?j ? comé)ﬁj C(arcI)fS fe lec eg e(s\,%x ed above in an

group consisting of-1 I%EF Ceni ow ose tolerance,
ﬁﬁ%‘l&ﬂﬁ%ﬁé’%ﬁﬁ@éﬁ K‘H‘)e@t?éé}?ﬂm(%‘)fl?ﬁi’ﬂloai%‘f‘éfér‘§m€§)"6ysl|pldemla 7)
hyperlipidemiao{8) kppertfighicerdeniial (9) iyperchblesteroleimido{ T G)ing a
lvaidR elemel i B)highpldBisidevels, (12) atherosclerosis and its

sequelae, (1 ﬁ); K?&‘EM@E&%S m§'§1uéésélo‘?§£}&fee?§ Ul adaRdomin@hesicy, (5) tipid
]BgrSI %rmla %%[E%‘ 1\}/3? dlsas%i 17 I‘ Iclgg athygﬁjlég)eﬁolestemleana {10y
&E’é?Héﬂé‘ﬂﬁ}héFé) ﬂﬁsla er&?é%a{h@é“?ée@“éﬁﬁﬁbﬁ@ﬁis TrracRfafh afsglar restenosis,
pattientcinatige d Hfsbuchitredierient] ©orvprisirgeadint disterinl icthepatié¢ht
eifactive.amouis RLacompeurthef formawad: asdescHiedsaleneRRdulin
;estnCQ %%8&%%%%%“[9%@&9{ 9 d&&&"t‘ﬁﬁ@@@&@u&ﬁ‘};&fﬁ@nV inhibitors,

such ast ecompoun s disclose

Pat No. 6,699,87151 30(%1 ntfefd w1
on March 2, ﬁ?}&%%ﬁ%ﬁ‘&?&?&&%ﬁ%Fa?ﬁ%’ﬁ“ufef?é?%ﬁ&émeﬁf ihSUlifS8n H%zers,wﬂu asas
Seterietphren i GIORIFEGASHHEPBIH PR RPN and (i)
biguanides; () iV A insulichamheties)d)dssidtonydunedsrandeotep, 87181
insklin seqretag %U@%&%@&E&&%Q&W%@ﬁc@ hibiters, (hathes gleagadn e

rezgl? éc%rs%ntg%?g 215 oms anti 11 l Al me ?ﬂs% rg 5;11:1' %C%QUQJ ()
IP mimetics, an IP rece tora onists; (I

ﬁi iﬂfFﬁ?ﬁf@tPé]é@fé’?fal’ﬁAe@M‘g?%EéﬁféF‘%%g&ﬁ%t@%ﬂ"@%‘i&t i htaor

receptor antagonists; (g) GLP-1, GLP-1 mimetics, and GLP-1 receptor agonists; (h) GIP,GIP mimetics,
and GIP receptor agonists; (1) PACAP, PACAP mimetics, and PACAP receptor 3 agonists; {j) cholesterol

lowering agents selected from the group consisting of (i) HMG-CoA reductase inhibiters, (if)
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30

35 lowering agents selected from the group consisting of (i) HMG-CoA
reductase inhibitors, (ii) 7 sequestrants, (iii) nicotinyl alcohol, nicotinic

acid and salts thereof, (iv) PPAR alpha agonists, (v) PPAR alpha/gamma
dual agonists, (vi) inhibitors of cholesterol absorption, (vii) acyl
CoA:cholesterol acyltransferase inhibitors, (viii) anti-oxidants and (ix) LXR
modulators; (k) PPAR delta agonists; (1) antiobesity compounds; (m) an

ileal bile acid transporter inhibitor; (n) anti-inflammatory agents 5
sexekiehngglucasasteoius], (eopreteia irosinelphosphprase-AiR{RHRsE3)) PPAR
angtg%%% %Qﬂaépgl v@ﬂ,&%%e/y%s%%@m thi%{% @Mﬁ@:{rma@@@at

se osed in is

S s e R (G IARIEIR 80 CARTR s )
aﬁ@?@ﬁ%gﬁ%@ﬁd@@%@&ﬁ%ﬁ‘ﬁﬁ% ?ﬁé%?&aliléafﬁ%%ﬁ‘é‘f’ﬁlfﬁ
carhdingtshatdrei Gffag tivedo tresteshidrbanpditl BriP TO- Rhothdogs pedpbf Bl
Ahe-inventiendhatis:gtinterashselaiesto pomathedafireating & scondifiofshed on

S% !&%B@xd’g@%§%c§ﬁ%/ﬁ@6§%’§ﬂﬂ@xs@@@é@%@%5§%9l%yl%orated berein by reference,
heroscleroslg low HDLbIevelar& 59 hDL levels, l%_/ erI|
compounds, bein iustered fo the pajent in. amou t t a aré effective 1o treat
hypertriglyc&fidem (fyﬁlp emia, In'a mammalian pa ient in need: of
Bfc¥Estment, comprising administering to the patient therapeutically
effective amséumitsrefacicsmpoundof formuofantastddsesipedabodef andiage
JdMﬁ)ﬂ@él’&té@@b‘ﬁtﬁ{éamib&@fatﬂﬁM@ﬁﬁrﬁﬁﬂg&&&&m@ﬂ@mﬁﬂaﬁﬁﬁﬁx@ﬁmﬂeve

iy o\?eL’BLOféve*i‘saE ?1‘;}%{H?n%sﬁy%éﬁ{%%%ﬁemgﬁ?ﬁ%x%flp‘iE%QxEL“91 2 EORAIR My atien: in need

ected from't € group consistin %/éerc holesterol.e
Eﬂ

a,

SR B I RS R T SR HHEN :3? Biygigrounts of a
topperndgh/cande hﬁﬁada%ffab@s}éhﬁiﬁé?ﬁ?& YIS freahipdatias paeet in need of

such treatmentegermprisingadna nistarif gitintketpatientsiferapsutitaliyo a method of
effecliyve.ameyis sfarsermpaund.offenpulahrzdeseibed ahove BRGA) low HDL
ie\M% i Ogrgﬁj’f %vglta g/enlz;g}%igr%ga%h g r;%'ln lylgeen lalel\nqg C(P f)‘/sig nggn(ijau g%?z%mmahan patient

|nh| is a stafin. more artlcu“Iar y, another asp ect of the invention

OB A TR SR T HBHOEER *t?é%ftﬁi‘&je&té%ﬁﬁﬂﬁ%‘ﬁ%é RRERETRBI s of 2
thergrod pf omsistingiefnpperenislesterdldinia o altierise leoEis, 1heeH e HMG-CoA
levetssehighitcddk dewels, hyperlipidemia, hypertriglyceridemia and

dyslipide mmE@@n%@%é\h%%@@z@I A nesdiRf SR @aMePlaterest relates to a

COP“J%”?' %%%Té@é o tef-o fhe.pat H%r‘gtro%%’eé@:%r% nao%%a”é{rc%fﬁes%%%mm

amounts or acom oun ormuia scribed above an

Eiresclegs: | %ﬂEﬂ&&é‘évwmﬁ&%w&ﬁl%iﬁ%%Bﬁ%%&%@é%ﬁﬁ%r

iy dimtatin.gelectadrfigmptieg o tyd cbnsistierehi ovarstativg sipyiastmne the patient
pavRetaiin, duvastatiowatenaskatinnitayastaling £Re45B2 and e HvbatatviG-CoA

é&%& ﬁ&&%@t\ﬁfeﬁéﬁ IVankeRdh @éd@@!e' Riarest elalas E@&t@a@;&@ql%mp
red UC]% 1e risk 30 of develo ndition selected fr m the g%%%

[
CONS1Si staiin, 31}3]1\? at EV atm uvastatn atorvas ‘cm aLtzi\
consis yperc erolemia, at &roscl €erosis, evi

E?E%f\lfels hyperlipidemia, hypertriglyceridemia and dysllpldemla and the
sequelae of sucthaoeseition s:eonprisingadefinisterintite ia mrzthed afisaducing the risk

padisakiinpeechaisushdiaatment doerapeutisaly wiacivesmeninlsiRiscierosis,
¢AMRURJ.Af {Qimua . agdeserbed.abave.and A0HMG A stipidemia, and the
seguelae of such conditions comprising administering to a mammaliian patient in need of such treatment

therapeutically effective amounts of a compound of formuia I as described above and an HMG-CoA

reductase inhibitor.
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reductase inhibitor. -8 Another aspect of the invention that is of interest
relates to a method for delaying the onset or reducing the risk of

developing atherosclerosis in a human patient in need of such treatment
comprising administering to said patient effective amounts of a compound

of formula | as described above and an HMG-CoA reductase inhibitor. 5
More particularly, another aspect of the invention that is of interest relates

to a method for delaying the onset of, or reducing the risk of developing
atherosclerosistier aspiemarnpiatienibinnerdohsuckireatmenticamprsiygng the

administernosto said patieph.etfectivaamonnts.eia %@M@@a@ﬂ%mwﬁnlm
as descri ed above a CoA reduc se |nh|b|t(9rfv%/her?ar? ge%cnbed

R o i PAe DS S o LR B i e B
%&H@W@t%ﬁ@?ﬁ@éﬁiﬁ@ﬁ*ﬁm is of interest relates to a method for
delaying theMmsetrorutetiueintitherskobibdavettioingeatheroseterlissp 4 method
fumanRatieakin.neadiefisuch Heatmesicpmprisingasministefingkoianid need of

&%ﬁl §%££L?€$M n@gl%‘dﬁﬁﬁi%ﬂl§%@L9@bﬂ&gn%ff&¥%4£§ g‘ieasgtf gn@@@%@mula Tas
and an HMG-CoA re%ugta IS¢ ({n |b|to \évher in the H

TIPS S Satih ddiecey FORTIRE groﬁrpwcgrr?isulé}ieng o?' \‘;\élrsatélltéjt B SBhibitoris o
ghfivastatin, pravastatin, quvastatln 15 atorvastatin, itavastatin, ZD-4522

and rivastatifye¥ etcevemimubre particu karks: ahidtheyeaspebtiof theirve nto o a
thatds of &&E‘?ﬁ@%é@@ﬁ@@r@c@m@ﬁ%@ggg Relaying dhe-Qesekeid @ dueiGatient in
the, sk, develani rh%%‘é NETORGISIOSIS Qﬁx@ﬂﬁ}éﬁ HANGALIN,REEH PLatela o

treatment comprising administerin 10 sai patient effective a
EBTHoLR P EHHETS A OGP B AN AV A Pad g e

inhilbitois whieherleried oM o reBitRed” DOAHHIbItER i lmPASRITD fluvastatin,
Anotheraspectaf teimenticivihatis of interest relates to a method for
delaying the vanset lregiicing-thadisicolsievelaning Atherasclerosisdn Alates wo =
[P [}.{P ﬁ e}lélt jé ng%gtgirse g(gﬂtc[ aetiqggn%; dQQe%BlﬂS'QQe%g U&!:?s %%&%S@Qem n
ectiveé amounts of a c‘émpound of formula | as described above

b & eHBIRRABKS! HBYBHBHOHITHRTSTE RISHE RATCETAT cAROtRE "8 SRR BPS
theniyertitsertied 4500f 28 ptHPESt Felatis tosa MEtu forcadis il the reductase
enselorsmaueing the risk of developing atherosclerosis in a human

patient in ne%&ﬁél&&!@#@ﬂﬁ@ﬁ%ﬂaﬁmﬂ%w@@m&%%@&%&im@ the
effective rmula | as described ab ve

s e e
|Fﬂ%ﬁ%ﬁ?gs"dé‘%&ﬁ‘ﬁﬂb%t%ﬁ69?8?%%5@86’6?%&%\9@?1&%??%&? i BTl dapisertes
rélatesito: shnivethod formioipinbithe M30: orsetiohradodingstag pigkegpvention that is of
developingsthe pther diseasas.anctheanelitansifp enticheddabnovendAtirosclerosis in a
nammaliap m&%@f@éﬂ%&&éﬂ&%g@&m&g@%w ﬁy{uﬁ@amﬁgm ofa

said atle tfe GC$VG mougtsb un O ormua %rwﬁeﬁ: %ﬁlecho}esterol

stergl absorpiio
SBBURSR0 FER esterof‘a%sorptlon in hBl or, More particularly, anoth

é@ﬁéﬁ?%lﬁﬁ’éliﬁ\}éﬁ%?ﬁﬁ“ﬂ?at is of interest relates to a method

Another aspect of the invention thai is of interest relates to a method for delaying the
onset or reducing the risk of developing the other diseases and conditions mentioned above, na
mammalian patient in need of such treatment comprising administering to said patient effective amounts
of a compound of formula I as described above, and a cholesterol absorption inhibitor,

More particularty, another aspect of the invention that is of interest relates to a method
for delaying the onset or reducing the risk of developing the other diseases and conditions mentioned

above, in a human patient in need of such treatment comprising administering to said patient effective
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for delaying the onset or reducing the risk of developing the other

diseases and conditions mentioned 35 above, in a human patient in need

of such treatment comprising administering to said patient effective -9
amounts of a compound of fonnula | as described above, and a

cholesterol absorption inhibitor, wherein the cholesterol absorption

inhibitor is ezetimibe. Another aspect of the invention that is of interest

relates to a pharmaceutical composition comprising (1) a compound of
smuaslasdesainedahoye: 48-ac0RmpRUAG: selREledran RS GIIMRR, wherein

o%lﬁtlnglga; Oé’% DEE I\ |nh|b|tor such as those disclosed in US Pat
T gran eJon T\/Iarc% 2, 2004; (b) insulin sensitizers

selected frorﬁnﬂﬁ@rgfﬁéffb Cl?é‘?@fé‘f?ﬂ@"&f% ’@ﬁﬂ%ﬁ%ﬁdﬂ?’éﬁ%ﬁﬁhﬁﬁmcwma} composition
doigprsiie €5 :2(cpipsutindhahinsiindeinied cbo (o BulRomplaveksiesrd Gesethe group
insinssacreiagoguesiitealpha agluee sidasednhimtersy4) ot ghicagod on
16&9&95‘%0@@% nglﬁﬁslgeﬁglll%llé E&éﬂé@cgh- Bk mynxc?gﬁ[%ooﬁgg%ﬁé ) %@m@ﬁists and (i1}
B e aﬂsa%n 10 PRI FLCEIr S San o) Sholseiarees
sRRsE ﬁé&ﬁ%ss@é‘%@lﬂﬁﬁﬂﬁ%c%’ﬁ%t%%% %fP(*(g IV repplics and GLE-S
recuctageinhibitcrs, i) seguestrahidl (Hemicotinykal GoRol MicBliRitiaeitetics, and
pr@ssalidherealofiv); RPAR-alphacagenisisa(v)RRARaiphalgamemasietisal of (i)
s e e
e B A Lo L A R A e o
(%P@i’l@%@?ﬁf?ﬁ‘ﬁ@?’eétﬂ?ﬁﬁ?ﬁﬁ%rni‘(lﬁ)‘i%{hﬁ"llg 8 E@Né@b&@&?@#mm &)
Hram ghircogorticaidspiodepitptemrynosine phospliditass: kB (RTR-@BYitor; (n) anti-
{RiBIQESy %@t&@bﬂg’ Bl antagenistinugrse agopists: Slehhass mapabany, nhisitors;
%%g% %'x??mgv@qy\a{ 0RLQ 7 (84 Z;%o‘%h%ﬁ%ﬁ?Q&gﬂ%@e%%&'i%@al?%%%gmmm&

Ublished on Januar g%?)
Bmwaee&ﬁetgweaaa@apé’ B e S BRATA BT Com bt hat
hoiEseiigeanprisesof a compound of 20 formula | as described
herein, or a pharhacetticadyacseptablesatifonselvateitipereddf mcompound of
combination with 2.BP Br Minhibitar selectedifrpnathe @roupoasistiog®fuation
wﬁ%a}@@‘ﬁ%&l}! ,%CEdf;:m/tlll\é LN (I:\clm(s:!.sFtéloCoF F F Br~ NH2 0 Br~ NH,

or a%ﬂgrmaceuﬁcally acceptable salt or

cnl\/gfn fharnnf Ta) nnmhlno HOR-WA A nharmaec

inatio! a-pharmacetticatly
F F
F\])\ NH, : J/ﬁ MR O
F \v,{j\(N F 5\/,\;\(
CFy CFy
i
F i |
B'\Et/{\\% NH, Q Br\l/\ N, Cf
|
W\v/\{ﬂ\m i E\ii/\?}ca
F \/N\( F "N Vi

-10 -
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acceptable carrier. Another pharmaceutical composition that is of
particular interest is comprised of a compound of formula | as described
herein, or a pharmaceutically acceptable salt or solvate thereof, in 5
combination with a CBI receptor antagonist/inverse agonist, in
combination with a pharmaceutically acceptable carrier. Examples of CB 1
antagonist/inverse agonists that are of particular interest in the invention
described herein include rimonabant, the following which are disclosed in

AN {‘BZJG% é#ﬂelﬁ’@:%q &Qoﬁ%@%@&f 112&;&9&%01( Jo)lth a pharmaceutically
gﬁechlorop eny I-methyl-2-phenylpropyl]-2-(4-ehlorophenyloxy)-2-m

acfhg)/ ropanamlde 10 (2)
N-[3-(4-e hlor ST ITERSERHSTL SOBRRTB Iy o5 R eSS Locrmatig A @

opanamidéyr (8l 1 as described herein, ora pharmaceuticaily acceptable salt or solvate thereof, in

&d@n(&nﬁh&eﬂppbsmdaeﬁtdmmgdn&r(&x@w dybHaropylidoidchl arophemylexy)ically
%MW aﬁ% %@ m(%l antagonist/inverse agonists that afe of particular interest in the
%1% ?ﬁl:gl{)g ere Iznc et§h> na% %n%ﬁlroov[? Xc] %:I{:% ggg h%@&ﬁ%%?ﬂ

N‘l{@(@ eﬁﬁﬁ’ﬂﬁfﬁﬁﬁﬁyﬁ‘) 22“}?)henyl l-methylpropyl]-2-(3,5-difhorophenyloxy)-2
tiimethyiptopgamaphid@}-(6hethyl-2-phenylpropyt}-2-(4-chlorophenyloxy}-2-methylpropanamide;
N-[3-(4-chlorophenyl)-1-methyl-2-phenylpropyl]-2-(3-chlorophenyloxy)-2-m
@[Y|R{%0@nc%[g}9%m%9 1(-nlethy1 ’? phenyl ropyl] -2 (Z—pynd loxy)- 2 -meth propanamzde

3 ﬁé:fz%?f{glo%gg}r%ﬁ’] &I éne(ggjl |7~l(139£30 \g)?)¥0%33|715n2e(1:p )c/hPorogky ylc»g eyrldylox

N [3 -{eriBRspeplEr)-1-methyl-2-phenyl-propyl]-2-(5-chloro-2-pyridyloxy)-
24 methylpropaiogitaigie; (@}thyl-2-phenylpropyl}-2-(3,5-difluorophenyloxy)-2-
N-[3- %—tgpl;% mgmél) I-methyl-2-phenylpropyl]-2-(6-methyl-pyridyloxy)-2-

th anaini ) Ao .
? di'{é%lg%:gjiﬁl? éhe“& I1 Etlﬁyl g)py(ﬂ 54 Clh(érﬁr))/ 81;(‘9 Xé’zrznethylpro
pan

KE[(3 X 43eltorpstabeyl)- Insdtthahpbierlpichyidasriemlorsratiyrayimide
oxy)-2- methylpropanamide; 30 (12) N-[3 -(4-chlorophenyl)-2-(3-pyridyl)- 1

m3ethzyler@pafl]of8p£§nﬁslﬂL{@@omﬁmxbz?er@w@maﬁm%pm@tm@;gp@a@mlde

N-[3-(4-C }Br%) Henyn-2- (3-eyanophenyl)-1-methylpropyl]-2-(5-trifluoromet
D BT 2 crmnopreny el Iopy2

N-[3- (@<giylommphrengt)-2-(5-chloro-3-pyridyl)-1-methylpropyl]-2-(5-trifluorom
ethyl-2-pyridylexp88) 2-methyiprepanamide.-clhdbB)pyridylory)-2-methylpropanamide;
N-[3-(4-chlorophenyl)-2-(5- methyl -3-pyridyl)-1-methylpropyl]-2-(5-trifluoro

IH%thyl- '@}éﬁ!ﬂ% f%g % egtrk]; %Q%I;Q%gﬁ 2 (phenyloxy)-2-methylpropanamide;

(11)  N-[(3~{4-chiorophenyl}-1-methyl-2-phenylpropyll-2-(5-rifluoromethylpyridyloxy)-2-
methylpropanamide;

(12} N-[3-(4-chlorophenyl)-2-(3-pyridyl)-1~methylpropyl}-2-(5-triftuoremethyl-2-pyridyloxy)-2-
methyipropanamide;

(13} N-[3-{4-chlorophenyl}-2-(3-cyanophenyl)-1-methylpropyl]-2-(S-trifluoromethyl-2-pyridyloxy)-2-
methyipropanamide;

{14) N-[3-{4-chlorophenyl)-2-(5-chloro-3-pyridyl}-1-methylpropyl}-2~(5-trifluoromethyi-2-pyridyvioxy)-

2-methylpropanamide;

-11 -
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(16) N-[3-(4-chlorophenyl)
2-(5-cyano-3-pyridyl)-1-methylpropyl]-2-(5-trifluoromethyl-2-pyridyloxy)-
2-methylpropanamide; 5 (17)
N-[3-(4-chlorophenyl)-2-(3-methylphenyl)-1-methylpropyl}-2-(5-trifluoromet
hyl-2-pyridyloxy)-2- methylpropanamide; (18)
N-[3-(4-chlorophenyl)-2-phenyl-I-methylpropyl]-2-(4-trifluoromethyl-2-pyrid
yloxy)-2- methylpropanamide; (19)

dglﬁilf% Mﬁhlemmawmﬂh@éﬂwtgmﬁ(ﬁ%usr@mmymmﬂuaﬁﬁmethmbfﬁypwim
idylo ggl e;

{/\:%}3 )§n§ (e [&P h%n ﬁﬁ | 8fe 0(2 ﬁmgﬁ{‘?%ﬁhﬂ Y2 (o5 ENIor 0 2BV -
N-[3- %WY&?@WWSW) 2-phenyl-I-methylpropyl}-2-(5-trifluoromethyl-2-py

fidy| ) -2-chetinfitprbfaiiamitiép by {2 Pnethyipropyi}-2-(5-trifivoromethyl-2-pyridyloxy)-2-
N-[3-¢4metbyirpheaiayl)-1-methyl-2-phenylpropyl]-2-(4-trifluoromethyl-phen

% Xy)/ %3 @%Wé%?&%’%ﬂéﬁﬁu@% hﬁiprop i-2~(4-trifluoromethyl-2- g{{iﬁﬁh){y)&-

3-(4-fluoro- phenyl) -2-(3-Cyano-phenyl-1-methylpropyl[-2- uoromet
hyl-2 5 HRIERH % methylpropanamlde (24)
N2j3-Mleiordpprisg2-premabipniyinerny B propyRess it e Yo ey <-
oxypyriciieraninde:20 methylpropanamide; (25)
Nol3- &4§§Jalomalaﬁ{m%21 il agandedNayh-lnpeshyhreapdls2-artafluerome
thyl-2- g%rl r)%n -methylpropanamlde (26)

Wo eny y)-2-(1- |ndoI|nyI) 1-methyl rop;k(g -2-(5- trlflujoromethyl-
é?}gy iy %forﬁ@éﬁg?pa} R dac%ptapﬁsl ARGy pymdyiony)-2
phenyiytdeprretivitanilino)-1-methylpropyl]-2-(5-trifluoromethyl-2-pyridyl
@y)- 2imethylpyopandamide;(28) phenylpropyl]-2 «(4-triflucromethyl-phenyloxy)-2-

N-[3- %t@m&g&&@nyl) -2-(3-cyano- phenyl) 1-methylpropyl]-2-(5-trifluoro

id th 2.
R T R 5.0 cy ARty L Gl oy e o
hyl-438% Hﬂfﬂ*ﬁ?&%’ﬂ?) EJ30 2 -methylpropanamide; (30)
K4 R- (S-8ylanbiotrehyiy 124 dafethyl perityl [F2ofSLtAfl rord methyib 2-pryrigprosap-2-y1-2-
-2 metipiopanamide; (31)

( )5 4 1o 2 (Prthivioxyie
gr%énﬁ . EQB%M N EE R G A A

-cyanop - -c ebut l-1- methylpropylﬂ -2-(5-trifluoromethy!-2- Py”dg'
)g%)z Nnﬁ%gﬁyfa? %Ia’él indolinylj- L -methvipropyl}-2-(5-rifluoromethyl-2-pyridyloxy)-2-

methylpropanamide;

(27 N-T3-(4-chloro-phenvl}-2-(N-methyl-anilino}-1 methylpropyl] 2-(5-trifluoromethyl-2-pyridyloxy)-
Z-methyipropanamide;

(28}  N-[3-(4-methoxy-phenyl)-2-(3-cyano-phenyl}-1-methylpropyl}-2~(5-trifluoromethyl-2-pyridyloxy)-
2-methylpropanamide;

(29}  N-[3-(4-chlorophenyl)-2-(3-cyanophenyl)-1-methylpropyl]-2-(6-triffuoromethyi-4-pyrimidyloxy)-
2-methyipropanamide;

(30) N-[2-(3-cyanophenyl}-1,4-dimethylpentyl]-2-(5-trifluoromethyl-2-pyridyloxy)-2-
methylpropanamide;

(31) N-[3-(4-chlorophenyl}-2-(1-oxido-3-cvano-3-pyridyl}-1-methylpropyl}-2-(5-trifiuoromethyl-2-
pyridyloxy)-2-methyipropanamide;
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(33)
N-[2-(3-cyanophenyl)-1-methyl-heptyl]-2-(5-trifluoromethyl-2-pyridyloxy)-2-
methylpropanamide; 5 (34)
N-[2-(3-cyanophenyl)-3-cyclopentyl-I-methylpropyl]-2-(5-trifluoromethyl-2p
yridyioxy)-2- methylpropanamide; (35)
N-[2-(3-cyanophenyl)-3-cyclohexyl-lI-methylpropyl]-2-(5-trifluoromethyl-2-p
yridyloxy)-2- methylpropanamide; and in W005/000809 published on
danuany.6.2005-which inaludes thedoliawings 18 rifluoromethyl-2-pyridyloxy)-2-
3 (1 BJ[%( chIoro%henyl)methyl]azetld|n -3-ylidene}-3-(3,5-difluorophenyl)-
Imethy ropanenltr
% AT B A Se a rop B Y B
propan-2-oi 3-((S)-(4-chlorophenyl) {3-[(1
)y 13 beuliflunraphanyp2uwdsot widmethyitiropilaretichodyl-2-pyridyloxy)-2-
yI}m%;g){QonBgﬁmﬁge 3-((S)-(4-chlorophenyl) {3-[(1S)-I

5 ro fluo ethylpro tidin-1- 1
S}(I%met eyngg rﬁ%’ﬁ%l § % {%hi%lirrgpl?leY r?l%r%%v]ﬁ%% gn'ﬂuorox%ethyi 2-pyridyloxy)-2-
-(3, ST’éﬁ BrSRER-2,2-dimethylpropyl]azetidin-I -yljmethyl)benzonitrile
841 RIS/ [0S S dydnopheny i A65anphidyimeplicazesidin-3-yl)
R4lypres2raetmdtpianyd)ybetinrobarzenigite, 4G (4rehtprnplemnyl)(Brofinenitrile
§ IZDﬂH‘fogﬁolro eﬂ Qlt?ﬂ(é“ﬂ]n% §gr1a@,ql &Mm%}%% 2 n%?lyipmpan -2-0f

[ en oro

?;(? Wélsg %Pré}rg gl g p};le ﬁo ?’nﬂqﬁylp oBy égzvezf ammn -

Ene-3- carbonltrlle, as WeII as the pharmaceutlcally
aﬁdemmler@alhsyamﬁ{swya{ééﬂiélr@@f},hmsdbwﬂ)matﬁmWmﬁpﬂﬁwidm-1 -
pharmaneuticaliacceptable carrier. Optical Isomers - Diastereomers -

C?OEI‘? gil&ﬁ%gh%%%”@r% T3Tf&gg%%%h§§% %ﬁ&l&%ﬁﬁm}}%%ﬁ%ng “;rﬁflﬁﬁéﬂ)@ Hoenzonitrile
RS E C IE  E

ermﬁngolﬂlastereomers The present invention includes all such
sumeticHoronsnfiitte CSHpbumds; infpure Fofh as4 welohs- i mmixtiires.
semerbine.compayndsideseribadihergin contain olefinic double bonds,
and uisssRbealiad atesyias. emeantignchida il Fande:

geometric isomers. Some of the compounds described herein may exist
Wme&f?é%%“ﬁ@%‘ﬁpﬁﬂ%hmem of 35 hydrogen, referred to as

tautomers. Such an example may be a ketone and its enol form known as
ketel-&3he podrteuttomtelis ackheaindividuad tavtomérsaSiwalinbsamxtuigs

theregfaie.encempassediwith the compounds of Formula |. Salts and
Solvates 5 Salts and solvates of compounds of formula | are included in

the present invention. The
Optical Isomers - Diastereomers - Geometric Isomers - Tautomers

Many of the compounds of formula I contain one or more asymmetric centers and thus
ocor as racemates and racemic mixtures, single enantiomers, diastereomeric mixtures and individual
diastereomers. The present invention includes all such isomeric forms of the compounds, in pure form as
well as in mixtures.

Some of the compounds described herein contain olefinic doubie bonds, and unless
specified otherwise, are meant to include both E and 7 geometric 1somers.

Some of the compounds described herein may exist with different points of attachment of

hydrogen, referred to as tautomers. Such an example may be a ketone and its enol form known as keto-
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term "pharmaceutically acceptable salts" refers to salts prepared from
pharmaceutically acceptable substantially non-toxic bases or acids
including inorganic or organic bases and inorganic or organic acids, as
well as salts that can be converted into pharmaceutically acceptable salts.
Salts derived from inorganic bases include aluminum, ammonium,
calcium, copper, ferric, ferrous, lithium, magnesium, manganie 10 salts,
manganous, potassium, sodium, zinc, and the like. Particularly preferred
ARARGRAMANINR CRIGIRNAGNASI Mx RIS raad Sedis Siltse
Salg% deriy Fed from pharmaceutically acceptable organic non-toxic bases
include salts 0 primary, secondary, and tertiary amines, substituted
amines including naturally occurring substituted amines, cyclic amines,
Salrcpishitvisa exchange resins, such as arginine, betaine, caffeine,
choline, NN54liberizylethylenedimmide; detiyddminesiuded in the present invention. The
& '%%Mﬂ%%@@m% éﬁ%ﬂ mefhylamingsthanebLhanalRmiagy acceptable

sg\fstXn E“i'dlar’%ﬂﬁ bN e%tcl;l ac1 @lhglm?ﬂorgaen}h)grrg%gﬁgg %@es QJ&I&QFEQB@ ©r organic acids,

ucosamine, nisti amlﬁe ISOpProp amlne Sine
s derwed from inorganic

%‘éﬁtﬁﬁf@ﬁ}éﬁﬁﬂﬁé‘ bﬁw%’?ﬁ'ﬁ%‘iﬂf&“ B‘?ﬁ’%iﬁléalb’ﬁgcﬁﬂ‘ﬂée Tygﬁ,%tlne resins,
bprocalhes puriTes: tTashfem e trethiytan e tirmethijikiiih feagoestum, manganic
sHiprepdaminectiemetkamine:and-dhedike. \Mrenithe pefapdurtdhefativeonium,
RIGSA! %M&M&P Bo'ésl;laﬁ %%@Jiﬁd%@me prenareddem ﬁﬁ@x@@ﬂﬁ@ﬁ? hl&b%ﬁdiyle

smclu S PRR e B enzencUtonic. banzoic. canm horsu onic, C|tr|c

e T e R
dgsthiohicitacti¢iciratdidinn AIS - diamtatiey imetisprsstifdrionnruidchitgeinosthanol,
DANQISIRIIEHHRN 6HRphOSHRO Mty Beiic: S tiftRig darbasite, N-ethylpiperidine,

g&%&ﬁ@ erulonicagi Qld%dhva?aé%ﬁng’ ?s%%ﬂ?ﬂ%ﬁ@éelfﬁ[ﬁ@ %@&@@&@&mﬂe morpholine,

\'ydrobromic, ydroch aric, mal eic, p 6 @hé)egcmg lr(l)JngIC(’i nd Egrt@lme{h Jamine,
BRGNS RSB Pe‘%‘éﬁisl t6 the compound b?l’reorﬁwmiafi ora
spepBREsT, TmassuEiaisiiwithca solvent, such as water. Representative
examples indilgelyarates)chéhiycrates:etritnydates altththefikespared from
ﬁ&ﬁ%ﬁ@&%ﬁ%mtmm@@m@ﬁf QERbiE: arg-mtendegdadnshiideuthacics include
pharmaceically. %Qn@oqeeaam@sﬁﬁ&ﬁcaaqj§04e5§4;@§ﬂf1;ms m&m@ecgﬁl@tgﬁmm

to a method of antagonizin |nh|b|t|F%rthe prod lon or, activ

ﬁ‘fﬂ{f’gﬂjgﬂc ]_IH@F%‘B@DP d‘a%il ea(i% a8 H&%ﬁ?ércr)lane 5 61% met a&esullft nic, muclc nitric,
S e i @h@ﬁ@h‘é"wﬁ@é‘ﬁﬁéﬁ‘é‘ﬁ%ﬁa@?ﬂ‘é&é’hﬁﬂ% apHeand the tike.
compounds offanmdietetandecused ivdhermnanifaicturersf aamiedibearierit, sulfuric,

ok gg@dng%ggsophylactic or therapeutic treatment of disease states in
mammals assgeiaied Wb glexaled [evRisdladd Aliaase cOMANBEAR

combining the com oun formula | with the carrier ma erlaJIs to Vi g .
%’C}ﬁé’aué’&h?eﬁqiveﬁ%é%}ﬁéﬁﬁt& S P R b T apatiti g
aippiapeartiisfiformula | will, of course, vary

References to the compounds of Formula ! are intended to include the pharmaceutically
acceptable salis and solvates.

This invention relates to a method of antagonizing or inhibiting the production or activity
of glucagon, thereby reducing the rate of gluconeogenesis and glycogenolysis, and the concentration of
glucose in plasma.

The compounds of formmulz T can be used in the manufacture of a medicament for the

propaylactic or therapeutic treatment of disease states in mammals associated with elevated levels of

- 14 -
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with the nature or severity of the condition to be treated, the particular
compound selected and its route of administration. It will also vary
according to the age, weight and response of the individual patient. In
general, the daily dose range lies within the range of from about 0.001 mg
to about 100 mg per kg body weight, preferably about 0.01 mg to about
50 mg per kg, and more preferably 0.1 to 10 mg per kg, in 10 single or
divided doses. It may be necessary to use dosages outside of these limits
olﬂc§§%r%nﬁ§§§§of ThSuierSe &Hﬁﬁlﬂ@o@%&ﬁlﬂ;& B u@cﬁ‘ih.@&@@ﬁ'ﬁxﬁgﬁgk\é%mwde the
gmunt and the other terms appearing throughout the application
ressmg the amount of the compound to be used refer to the dosage
ranges provided, taking into account any necessary variation outside of
Dhederanges, as determined by the skilled physician. Representative
dosages of campoundsiobfomnplant ias welkasthadqltasmacauticadtolie, vary
&&%9&@-&&@ &%ﬁ&%ﬁ%@%ﬁ;&ﬁ%J%%eg%agg&sa{aﬁg% @&%}&t@&aqaqts route of
ato about 1.0 prefera X% bout 1 mg to about 5 In g qu n
R e O B ST A
gé@?ﬁbﬂaﬁ@wmfﬁ rﬂﬁéeéﬁmw@mﬁgrﬁ%?ﬁfm fhare %Rﬂm i ARprE 100 mg per kg body
visdermitiation dhereof isgvithtnutherevet of. skillnnrthecrtbtaking ifteg per ke, in
s@fawmwia@d%&@riﬂtm avidedherginWheRuRiiaYeneds:AfiOfabme cases. The

rgn@lgtl%gtl é %m Qn?yc?gieﬁc TGRIGSE Q%%the %%%@&he@%s@pp%&ﬁp{ﬂoughout the
about 0.0 mg 'to about 1 ?x%éolpferab y from 0 g to about

%?Péf%‘f’&aé‘&ﬁfﬁ%‘}aﬂ’& ?5?"]‘—*8%‘%]% ?Pg‘f%%%&ﬁ}ﬁfsr@%% ?‘*a%va%ﬁapﬁ%*f‘éd saking

ipreferabhynaBata VARG aFeigt 10Mie BTss.co AfFounel o fopritifadnpetician.

kg of body weight-pet-daysidthenusedits combination withaotihrahagenis;jcally
%wm@&%@ql\é%@vf&hgag{y&@g@&@@g@m%@@am\&i @egcbal@zgg

;ng tﬁ ﬁ O%I&ﬁﬂ giai%o%;e dgigzeg Ssrieﬂ dIC LjP ec;: (%I:;e% g@ e?%z%t\{a\lc?\%%osages of compounds

R R R P ﬁﬂfﬁ’ﬁ&?déaﬁfﬁ@‘t}ééaf ?ﬁ‘%ﬁﬁ” %ﬁféﬂ%??&%fﬁ@oﬁ%ﬂ’f fs within

tablsut! DIGIG tdhagthighresrdtbawe o B deecrpteferatyiyed begtn . 5mg to

about 250mgyianchin-pasticul araiabeuisbeimg sonahout, 1 06menative dosage range is

@QHHB‘&%@%@@ lﬂo%%lﬁ@@ﬂ)&%ﬁ%;%lﬂr&%@ﬁ%d%%ﬁﬁ PRRIORN Bpound of

Similarly, uhen e dlucagon.antaganist is-sed in.comphatiopuith & CB1
ago verse a ﬂg Tan agon|s¥l|nverse a@onlst can bé

%%’éﬂ‘iﬁdé?ﬁ%‘?ﬁblﬁﬁﬁé Boflr-‘b}‘f?lg% B0 {8 as about 0.1 mg to as high as

about 1000 Wgemvereipertibtiaidy Withathermeatsr drgirgefromicdlsbere Top thingjucagon

tauabeut 108MgsaNshevean o paiiGuialysiR-anamon Fhomwapeubikd: DPp-1v

IB@bE%PJB%s 10,08, AAministeredin £i3g)e Al JRSeR OHDHVIAeHIBORR S be
hied d%{fl’arh%%%}gragéa”}%%} %BQg estg‘;&'? 1asa£}a gt’ o e hos out%sm t
Fﬂ%tr%fi%éifﬂéﬁ @&%ﬁsmﬁé%&ﬂmﬁw&a Qsa%mtﬁé%&ﬁﬁ%leéﬁﬁc%qm or in
donipositieas coprprises Hrcibnip chadticf FFonyml antionat phasmaceuticaily: with a CB1
@&Qﬁ%ﬁhﬁ%’iﬁmﬁfnﬁo latesthereahang a-phasnacetticaliy aceepiableanging from as

kR Q?!zb&'?&tz%?l% %ggypgg SHION'| ROGAMRASE%:AREOANCEL COMPHSIAG W, about 1.0
active and inert ingredient(s), 5 ‘é%éf rmaceutlcally accggtabhe excipi |ent%g

Rt RERE U P Rarar m4E RS Anb PREEGRE WARASTES N ERE sty
rieiEEgird ol d oAt i dém é?é@@a?ﬁ@ﬁpmpa@t@régaﬂ@ﬁsef %951%531

efitiperetafviine agonist include img, 2mg, 3mg, 4mg, Smg, 6mg, 7mg, 8mg, 9mg and 10mg.
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ingredients, or from dissociation of one or more of the ingredients, or from
other types of reactions or interactions between ingredients. Preferably
the composition is comprised of a compound of formula | in an amount
that is effective to treat, prevent or delay the onset of type 2 diabetes
mellitus, in combination 10 with the pharmaceutically acceptable carrier.
Any suitable route of administration may be employed for providing a
mammal, especially a human with an effective dosage of a compound of
@%Eg%ecrﬁt érg)ventlon For example, oral, rectal, topical, parenteral,

ular, pufmon %S/l fidsal, and the like may be employed. Examples of

dosage forrﬁ%q’ﬁ&‘i%@‘@BY@{&"%PB@H@%""H@&)&?%@"%ﬁ%’ﬁ%‘?%?cfrfé’mpouﬂd of Formula
Isohutiens;ceapsliiessarez st ointinentssredrosclsidBandithe ikepwithcarad. The
taiakatﬁnp@mgnpeeteﬁ{@gsm preper geahcompasitionsany.alitheysual

M@ﬁ?gﬁlﬂ? QI%:J% @Jﬁ%f&% %[51%9%%{: tl%u&h-;grs aJ Weﬁé?ggﬂﬁoé{y&t@ﬁmh resuls,

cols ols, flav ring ag ents, preservatives, coloring agents an
G A8 D PR 8 - SUSp RSB S A SO
ipEredirriery ?aéwa%wgn@@agﬁf%Oﬁﬁéfé%rﬁﬁﬁﬁmﬁ’éfwla%@?afl a@ﬁ%gmﬂs or
igrantilatingvage hiselidoric@ntSr dindersndisintegratingragents @euamddthigormule 1 in
dikgnuthe-caseroi:aral $9lids: 89 or AW IncaRBHRS anddalieisnS alithmbination

@Iﬁ%r&gggg&%@% gcc%gatbqg e{,;% I;’)ecause of their ease of administration,

lets and capsulés represent the most advantageous_ oral dosage unit

forms If desired 4Bl %f%%&%’&%é%é?ﬁ‘ﬁ? ?585‘8?&‘%%%@8&2%% Pl
prorrérjtie susaevHh ruEsCir daiion 16 erRphehiBrPEoshge Miths e PBawle, oral,
abeyvepthe compoalndsof fatmsta tanpyrdisoHie mgrinistéred. bixamples of dosage
5%5&9@@96&%%8%&%@%@@@!@ fefuenndevigessusi.as, hose deserbederosols

L@ S,.25) 1; L8 ggi 3,845,770; 3,916,899; 3,536,809; 3,598,123;

6 5{5’0 and 4.6 1557 9) ““F?ﬁarmaceutlcal compositions of the present
invention suftaBTETErOT! SHRRTASPAIBH °Hits B BraTetiat A Hle pggoe cmploved,
enaitassirchremsnbapsite sl veaieéts drotabidieyedd reoinatsg i ves, coloring agents and
pradetermined camountiof the, actveingredieninasonipavyderafegranlle starches,
a{gé&% ﬁé@&tﬁ&&% @eﬁﬁkﬁ@eﬁﬁﬁgﬂslf&%@&%@& qusﬁ@ar@s n%@g WRAUS rating agents

Ihe ﬂn 1glthlencz\1,¥g cg E}rg{nﬁ glofp ot g‘ \é’eafgeéal S f:lﬁl‘. !HH lets Lélgi ora reparaiomns are
comp03| ions e prepafed’ b’f/ any ac eptab}e pharmaceut |caﬁ

prdesds. %&ﬂagﬁcﬁy HEFOHY ARG S R P GrRBTRTEPTRE Al Rest advantageous
g rédients) with. thelcanderdomporientsidhtyekedal theeopmpositiormysapeiniques.
prepared by unifermiyand dntimataly. gdmixing: the ety eringredient(s) stz I may

l)q%lgd&qm@&% VdQﬁ&‘;11§@lk@e&@%&%§9&ﬁ‘/ﬂp&%ﬂér§%@é&eﬁcﬁfa@%@é@é@‘!&}ébed mU. 8.
?am %%tl??o ed ot ég % 0.l desited prodyc 50558 don{ ofXayyple, a

it rﬁsa é’prepared by compression or mo om ressed tablets
may be prepskéﬁxwtﬁﬁd&@ﬁa?@ggﬂ%@%@rﬁ%ﬁﬁﬁ ﬁ@’%%dé?%ké?éﬁiﬁ @dministration
oontainingthe :adtivels optioriahcapiXed witlitonebiemord cohGiexgipientgermined
@rdhu PR S ubk caBtS: Al uentsistiriagtanis:and dispersantsspMelsted an agueous

tahle %{9%9&5@%9&% mqmgaaemmr%fm@rlmﬂﬁ{sg E&Qfmpts%

moist ened with an inert | ICIUI DeSI%ﬁ‘elg each et ma?/ ggnt n,

SRR B ST DOt B ELEIVE nchothapas: e e
steRicamhsiner kapsSild EBHERNS THoMCBIH OOPIARFIS: db GERSO0N By ositions are
thvepaetive ingredient: Gifhe folbwitng arsexanplescof phaimageidticahely divided
desageformns,cantaining.a GomPAMGRhipulating the biend into the desired product form. For

example, a tabiet may be prepared by compression or molding. Compressed tablets may be prepared by

compressing free-flowing powder or granules, containing the active(s) optionally mixed with one or more
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Formula I: Injectable Suspension (im.) mg/mL Tablet Mg/tablet
Compound of Formula 1 10.0 Compound of Formula 1 25.0 Meth
Icellulose 5.0 Microcrystalline Cellulose 415 Tween 80 0.5 Povidone 14.0
Benzyl alcohol 9.0 Pregelatinized Starch 4.35 Benzalkonium chloride 1.0
1 Maenesium Stearate 2.5 Water for injection W. 1.0 mL Total 500mg
Capsule mg/capsule Aerosol Per Canister Compound of Formula 1 25.0
Compound of Formula 1 250 mg Lactose 735 Lecithin, N'F Li g. Conc.

1.2 mg Mg Steara e 1.5 Trichloromethane. N 4 02

BIGHTS o&#lué‘%%’:rﬁe BREEN (gpﬁtié %%Sblna era ?dlfg %mgmay be made by
@@%@W@&ﬁm%eé@ﬁ%wé@ﬂmm ’H‘?é;}iﬁiédué??anﬁ?ly’ each tablet may
gombjiatenyithoethendugsghatbanel Oged i thlveve ingredient and each cachet or capsule
{reatmentipmvention/delavingdhe enselalbypg.didiabetes mellitus, as

well as Othetfg' 963.and.conditions described Bersin for Whihing o compound of

compounds of Formula | are useful, "Other drugs may be administered, by
Eorgtitetand in an amount commonly used, contemporaneously or
sequentially with.a compound of Formula | When a.compound of Eormula

lipasetcoaiempnianequsly imwith ong Dsbmore other drugs, a | Mg/tabtet |

eoxrrrllp%% on@gﬁgmaceuncal comgosmor eg&%@ggf%ﬁgugmerdrugs in 550

adaniomn to the compoun of FormutaTis pretrerred. AcC I(;Il P%Jy, the -
al r-nmnno: inna F5+Q\n Bres ,M\lpmﬂ'){%l% ;hlg\e Gyl +l«.-.,~ that 415

llu\.n,\.?ﬁCul CUTTTIIIUOSTITOTTS UI T pprogertrirveTrrorTin oriaucu urat

alternafively contain one|or moréother a~ﬂ&¥@d?@red|entq, in addition_to al4.0
eempaunshpf Formula |. Examples of otherreelidairgrastients that may bes.3s

%%mgmgqrx\gm@gdgompou nd of Foymula | g,}géggsm‘gﬁgred separately 0f s

1 tffe same priarmacentical Compositions, 20 clude, but are not imited
BB N es-(e-gBufoltin, Retior ...ﬁ,abhenfcrmin), (b)-PPAR .

agonists (e.g., troglitazone, pioglitazane _rasiglitazone),.(c) insulin, (d)

sopatostatin, (e) alpha-glucasidasaidnhibiterssée.g., voglibose, miglitolper Canister

o%rt?:.%%@)f@n[gepz IViinhibitors, sych as thase disclosed in.US Patl-17 55 5,

granted on March 2, 2004 (g) CXR modulators and ()
iiifiSsecretago gues (e-g-—acdiBhexarmides CaraarTide ™ 12 mg
chigiprgpamide, gl'lbgrnummzm_gﬁm@ﬁmmﬁhmdep gliquidine#025g
glisexepid, glyburide, gly 1exam[ﬂbﬁxgglyp|mmd&amlﬂe&bmmdeﬁ ! 12.15¢

tolazamide, tolbutamide, tolcyclamide, nateglinide and repaglinide), and

CBI inhibitars, such as rimonabant and those compounds disclosed in 5
%%K@’pubhshed on September 25, 2003 and in'W005/000809

Al published & AV B DBYsETHRERIBRIR P BB B tHEE SREHRG BrtHaton with

Fareninadtbathe sedandactivedngredientiféaying the onset of type 2 diabetes mellitus, as

well as other diseases and conditions desciibed herein, for which compounds of Formula T are useful.
Other drugs may be administered, by a route and in an amount commonly used, contemporaneously or
sequentially with a compound of Formula I When a cornpound of Formula I is used contemporaneously
with one or more other drugs, a combination pharmaceutical composition containing such other drugs in
addition to the compound of Formula I is preferred. Accordingly, the pharmaceutical compositions of the
present invention inchide those that alternatively contain one or more other active ingredients, in addition
to a compound of Formula I Examples of other active ingredients that may be combined with a
compound of Formula 1, either administered separately or in the same pharmaceutical compositions,
include, but are not limited to: (a) biguanides (e g., buformin, metformin, phenforminj, (b) PPAR agonists
{e.g., troglitazone, pioglitazone, rosiglitazone}, (¢) insulin, {d) somatostatin, {e) alpha-ghicosidase

inhibitors (e.g., voglibose, miglitol, acarbose), (f) DPP-IV inhibitors, such as those disclosed in US Pat
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be varied within wide limits and depends upon the effective dose of each
active ingredient. Generally, an effective dose of each will be used. Thus,
for example, when a compound of the Formula | is combined 10 with a
PPAR agonist the weight ratio of the compound of the Formula Ito the
PPAR agonist will generally range from about 1000:1 to about 1:1000,
preferably about 200:1 to about 1:200. Combinations of a compound of
the Formula | and other active ingredients will generally also be within the

I\?fog %gg n%erST dea%c%?\*lar%}l ﬁn 2%@49 Hg)cfﬁﬁ n%gu?ﬂgrgg}fg { OESJI%I &@%Qg%%gé/ e(e e,

ent e used. For comhination products, the compou

e aﬂ%&e&% BRSBTSy BT %5 g&sﬁ@&w@%ﬁ% a‘%?d%ﬁe liquidine,
m@@eﬁ&cgmrehra@mw@mémnﬁw&n@w@wéﬁ ortrerBmisippRHAYy t9teyclamide,
MaiRd cExamplgsmiabpharrrmcaenibcalscambinationicanpositionsineludeali{d)sed in
REeRPAURt, agsarding fefonmuia 48 acermraindselestedirom: Wianvary s,
g Jup consisting of: (a) DPP-1V inhibitors; (b) insulin sensitizers selected

rom the group consisting of (i) PPAR agonists and (ii) biguanides; (c)

insulin 20 ardSStHh ATMAEHES T4 IR i B¥hsrIRS ity e meredient may
Becrethgtiguesic(@ris-giddasitisedn iibibrsive flo@Bf vebaptoe ingredient. Generally, an
ARAgONSISiBVersE BgeRISISH{g)i& LR G LRL mimeties, @At Gl 1 is combined
&%ﬁ%@t@m%%m&%e (3 M SIRHUMBHES: G GlRufeceRtar ?ﬁ%@@&ﬁ&%ﬂ
PAC?}\P FA T mml%%)g ?tt qad Ft)'la\ g) f tﬁ‘)f g ?'g(?(p Stoséb% (. Combinations
ERGTASLEST IBR Y Agentesalatted TroRh the group consisting of ()
Brereondedictaseiniers: ’(‘ﬁ‘)“@éﬂ%@‘%ﬁ‘éﬁ‘f@“ ﬁ)ei‘ﬁ%ﬁlﬁ?/fg% fhe
rficetimitoacidoogeabaait therest, (v RRARIalphte25 agonists;i{w) PREERbe used.
alpha/gamma,dualiagenpisiadie), imbikieks.of aolasteral.absorptiond () any other
%9;48 GotEholesterol apviransicrase, Inbibitor s, (il antroxidanis AN, () v

LXR modulators; (k) PPAR delta agonists: (1) antiobesity compounds:
‘(Fﬁ)edan ileal bile acid transporter inhibitor; (n) anti-inflammatory agents
other than glEreEEoHiCGIHEAPRY(EY PRSI AreTResRBBREtSS E TEsompound
(RBRHB)oinhibitors 2 p r@Bbuantaigonistimver seragonistseantl: (8)12PF-TV inhibitors; (b)
&Q@IM&%&U&QQ&M&Q&&@%&%fé@ﬁsl%Q;fT heicormpaupds ohiommulahGan () insulin
o thssiretinaceatianes Mine genetel sehemes PRt el ors:

g Into acco the SPeECINC exa es that are prOVI ed. Throu % Y
e ém%ﬁa@gﬁmgsmpé%&féﬁ@aﬂe%& WS e RS OWing® St sgoniss; (o)
FBafif giumisyo e nrisedngicated B = BuRAAB @mﬁiﬁﬂtwgﬁgﬁa receptor 3
Bralss;gh ch BRE) IBee st bithitoxiscanianylbGBXp Ghzistng of (i) HMG-CoA reductase

: %ﬁ%@fﬁ?@cﬂﬁ%ﬁé&s 18h GQRy7 eisigostadiene-REM mdichleromethaneish:

oms %Qr&bltljm ﬁdfa?%z ! DIA%)%mst(stt%S pﬁﬁq I?‘sz(%% Co%esl%eroya% P qc(:vf') acyl

4-Dime nopyridine
§Pgﬁhﬂﬁ§85¥6ﬁiﬁé?ﬁ§?féﬁlﬂébﬁiﬁﬁum %ﬂﬁiﬁ% wf? 2 56 kiR PPAR delte
eO)pyrinidinohe  DVARuadimB iy lasctimciaRrOr e st @MRtiznflammatory
hedrdimethylforreantide EABIMASH SPRELEHAR phl-akitaoMs (PTP-1B) inhibitors; (p) CB1
ggﬁ@é@@i@%&kﬁ%@ﬁ?ﬁ and (3) a pharmaceuticaily acceptable carrier.
The compounds of formula T can be synthesized in accordance with the general schemes
provided below, taking into account the specific examples that are provided. Throughout the synthesis

schemes, abbreviations are used with the following meanings unless otherwise indicated:

Bu = butyl, t-Bu = t-butyl B and Bnzl = benzyl

BOC, Boc = t-butyloxycarbonyl | CBZ Cbz= Benzyloxyearbonyl
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spectroscopy EtOAc = ethyl acetate HPLC = High pressure liquid
chromatography eq. = equivalent(s) LAB= Lithium aluminum hydride

HOACc - acetic acid MTBE =meth

yl t-butyl ether HOBT

HOBt=Hydroxybenztriazole | MeCN, CH3CN = acetonitrile McOH =
methanol J~ TFA = Trifluoroacetic acid M~yl NMe2 d ethylamino PBS =

phosphate buffer saline | 2C1Ph

= 2-chin phenyl Ph = phenyl IPA =

isopropanol THE = Tetrahydrofuran Py, Pv = pyndyl C6Hj = cyclohexy! |

PAC = isopropylacetate—iPr —iquprU

12, &SRRy iecotaf

%i -WT="oonT temperature

be(quyeperteohgiciardingid¢o the methdddlopdisotimetdari therfallbiwing

geperal syQeHs sehemBeSedn on

e @m@dmﬂmymﬁr@wﬁ@aﬂé invention,

the compounds may be prepared f
Iy (RIBA-T /NP RHRBmiOe || HN_+

'”feé%‘{xg ale | d%é‘?‘% i),

are as

defined above and RTepresents

an at@ﬁl

group -19 L,ompounds IT, canin

nofnr 1. and-bhanz\s

TTUCITTOOCT

hy Bz indl X-Qompdundsisech as

urR S preFRH BSRAensation-of

P= 2N
OTtrc \u r\\,tucolc Irarta ucul__yl

5 1Fre-wernmetcial iy Raviiteh leonkrotingtinxnass

the literature or may be convenientff$YEFAREd by a variety of methods

farg;{y)q\r to tttﬂcf%e§al§|lled in the art.|

O%L@“t%‘sn' ystrated, iNR&Reme hand

a ’\’\r\ AA’C

UbeIUUu nria byanEbl
Pdataatiulz ' yuavauable
UOIfEI?{eHﬂﬁﬂﬂmg gatboxylic acid by

S, 9, Cid chioride dd whnich
= e

tredifientmatiy! thionvitedloride at

clemalied {RMReIAINes o oxalyl ahloddedneg selveptsughas methylene

ChlorI
—me

e in tn%a I{)Eesence of a cah?ly% gmggﬁt of dlmethxlformamlde

BQroacefic acl

DM -atroomtemperatute, is-treated-with pULdbeUIII Ulllyl matonate and
ma¥aesstvthloride in the presencd ez éiagdhiadpiethylamine-in-an

apneic-selventisusticasiethyl acetateforil--21Aitrdphaive ketoester 1. 10

DCIilﬁ mghgm

IPA = isopropanol

. THF = Tetrahydrofuran

Py, Pyr = pyridyl

|
CeHy, = cyclohexyl

iPAC = 1g0propyl acetate

iPr = 1sopropyl

RT = room temperature

I 2,4-diCIPh = 2 4-dichlorophenyl

i
i

| IR O S

Compounds of the present invention may be prepared according to the methodology

outlined in the following general synthetic

In one embodiment of the present invention, the compounds may be prepared from

intermediate II (vide infraj,

where R%and R® are as defined above and

schemes.

7 }\/(Rz)a

CO.R

R represents an alkyl group.
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000 CI CH2(CO2Et)CO2K OEt (R2)3 3 MgCi2 Et3N (R2)3/ 1 Benzyl
hydrazine 2 may be prepared from the corresponding carbonyl analog by
condensation with ter(-butylcarbazate in the presence of acetic acid in a
nonpolar solvent such as toluene at elevated temperatures for 16 to 24h,
Scheme 2. The intermediate 4 is then reduced with a hydride 15 reducing
agent such as sodium cyanoborohydride and 1 equivalent of

p-toluenesulfonic acid, which should be added in a dropwise fashion.
Alternatively, acetic acid can be used as a co-solvent in lieu of toluene

sulfonic acid“THeevadidiGARiE SHPRSATERATA BY Serndrapivh SoRERPsten aud benzyl
tetrabiydzoftirapoidd F)clfey 1 6e48hmatraintlyient tbinperaturehédHowmagr may be
BANEAUB WREKHR L INSBREARE ARl 0AN:H 8.8 CRMBASEH 1Ry BlOYM: is illustrated

Adding an agyeous soludion of sediym hyskoxide gr gther sirong basge 19,
give carbamate 5 (see 20 Calabretta et al., Synthesis, 1991,536 T——

b 5 2 991,55

DB Bt H G0 F i B gPS BB S e ety B RrBa T R AL 87
Seomiticlrodce i aesd TrpRstiyien @ ehlonideiet amiiert taphpe railipiegephloride in the
Pr&bnelit.a Thelveactiont dambepaiiosmied T ot with ottddhenac diieatal with
Eﬁ’d;%%@s@ﬁ@ I@Mly?i L?Q&igéaﬁm%%lm ;%igﬁ&k %lthil% %f}@eh@%%f@fs&@ at§ triethyiamitr);e in an
riflugroacetate salt direc 0 eprotection, qr the free-base can be
e T SRk e s by aciition of
aqueous hydrochloric acid and evapogggl:%}n 9f the solvent. 25 In the case

(R3 not H) that intermediate 5 contains a chiral center, the enantiomers

can be resolved at this point by chromatography using athorfiochiral

stationary phase. wﬂb{ely, hytr&Zerie % 'can be ' deiced with
hydrogen and a chiyakcatalyst suchgs, ahodium D OS complex as
described in Burk®®¢* al3 Tetrahedron, 1994, 50, 4898. Thé solvent used
for the reaction was generally an alcohol such as 2- propanol and

elevated hydRsgen pragsure wabuertraHisnebetioremwodivegiveopnhteried by
ebenrficheddi eranticsalectivityhwhiehkieouiddhadfuithar pusified Dy-ahifadh as woluene

S . et 2, HH s St e
; S C en . a . .
R LR NP LRl R A S 5 O A2 i

fh&f@éﬁéééeﬁ{éﬁ tgap\x%ﬁ;}@@ tﬁgxz}tivcly! acefic acid can be used as a co-solvent in liew of

toluene sulfonic acid. The reaction is carried out in a pelar aprotic solvent such as tetrahydrofuran (THF)

for 16-48h at ambient temperature. Following aqueous work-up, the borane complex can be decomposed
by slowly adding an agueous solution of sodium hydroxide or other strong base to give carbamate 5 (see
Calabretta ef al., Synthesis, 1991, 536). Deprotection of the BOC group is effected by treatment with an
acid such as trifluoroacetic acid in methylene chloride at ambient temperature for 0.25 - 2h. The reaction
can be performed with or without the addition of triisopropylsilane. The hydrazine 2 can either be used as
its trifluoroacetate salt directly from the deprotection, or the free-base can be prepared and the material
isolated as the hydrochloride salt by addition of agueous hydrochloric acid and evaporation of the soivent.
In the case (R° not H) that intermediate 5 contains a chiral center, the enantiomers can be resolved at this
point by chromatography using a homochiral stationary phase. Aliernatively, hvdrazone 4 can be directly
reduced with hydrogen and a chiral catalyst such as a rhodium DuPHOS complex as described in Burk es

al., Tetrahedron, 1994, 50, 4359, The solvent used for the reaction was generally an aleohol such as 2-

- propano] and elevated hydrogen pressure was used. This reaction would give material of enriched

enantioselectivity which could be further purified by chiral chromatography as described above.
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R3 2 HN,NH,-HX Condensation of the (3-ketoester 1 and benzyl
hydrazine 2 described in Scheme 3 is 5 carried out by heating the two
components in a solvent such as acetic acid or acetonitrile for 1 - 8h to
give the pyrazolone 6. Elaboration at this point to (3-alanine ester 7 can
be achieved by saponification of the ester 6 using a base such as
agueous lithium or sodium hydroxide in a polar solvent such as
tetrahydrofuran, dioxane, methanol, ethanol or a mixture of similar
solvents. Coupling of the beta alanine ester 8 is then achieved using |
-ethyl-3-(3-dimethylaminopropyl)-carbod imide (EDC) and 1 10
hydroxybenzotriazole (HOBt) or ben?3tiézole- |
-yloxytrispyrrolidinophosphonium hexaflg@ggphosphate (PyBO 8
base, geer%i@p@msmpg@mmy@\@@ﬁn a sqfffErftisiich ae:

N,N-dim rmamige, (PDMF) of methylene chioride for 3,40 48 hours at
ambient temperature to yield the cotfigotnd 7% P§#%blone 7 ¥ ¥en
treated with triflic anhydride in a polar aprotic solvent such as TFHE*:!% the

regbase tvtwen ag.

presence of a base such as triethylamine at -78 C to room tefperature to
afford the intermediate Il. The product is 15 purified fromw%“slde
2

" products by recrystallization, trituration, preparative thin#

chromatography, flash chromatography on silica gel as desg |b‘ggl by W.
C. Still et al, J. Org. Chem., 43, 2923, (1978), or HPLC. Purlflcatlon of
intermediates is achieved in the same manner. If the intermediate Il is
racemic (i.e., R3 is not hydrogen), the compound can be resolved via

chiral hplc using&ither hathakeRkRase %@%ypngtmﬁaﬂqﬁmui@m&@e 3is

ZR R3a00COzR O R3 H
c6-rg: ﬁuﬁM t‘ﬁa 81&%32‘[3 nhaéi)lg?z%% 56: §cect) c aﬁza(i-) or acit\'om%le %r[? %h to give
PMEESOP o kaHEErLEpR N, éﬁfﬁewkﬁéﬁeﬁ%ﬁ‘@ SERPRIefion of the

e Tz EtBN @clDF pgueons lithium or sodium hydroxide 1n a polar solvent such as
tet?ahydrofuran, dioxane, methanol, ethanol of a mixture of similar solvents. Coupling of the beta alanine
ester § is then achieved using 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide (EDC) and 1-
hydroxybenzotriazole (HOBt) or benzotriazole-1-yloxytrispyrrolidinophosphonium hexafluorophosphate
(PYBOP) and a base, generally diisopropylethylamine, in a solvent such as N,N-dimethylformamide
(DMF) or methylene chloride for 3 to 48 hours at ambient temperature to yield the compound 7.
Pyrazolone 7 is then treated with triflic anhydride in a polar aprotic solvent such as THF in the presence
of a base such as triethylamine at -78° C to room temperature to afford the intermediate II. The product is
purified from unwanted side products by recrystallization, trituration, preparative thin layer
cchromatography, flash chromatography on silica gel as described by W. C. Still et al, J. Org. Chem., 43,
2923, (1978), or HPLC. Purification of intermediates is achieved in the same manner. If the intermediate
1L is racemic (i.e., R* is not hydrogen), the compound can be resolved via chiral hple using either normal

phase or supercritical fluid conditions.
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Il THP,-78C (R2V (R")3 Final products | can then be prepared by coupling
of intermediate 1l with an appropriate napthyl boronic acid 9. These
compounds are commercially available, or can be prepared from 5
commercial materials. One such route is illustrated in Scheme 4, tricyclic
intermediate 10 is prepared according to Schlosser et at., Eur. J. Org.
Chem., 2001, 3991. This can then be aromatized by treatment with
sodium iodide in an aprotic solvent such as acetonitrile followed by
addition of trimethylsilyichloride. The reaction is stirred at ambient
temperature for Ito 5h to give bromid&Fhis can then be converted to
the boronic acid by treatment with bis(pinacolato)diboron, patassium
acetate and 10 apalladium catalycsét such as palladium%;me and a
ligand su diphenyl phosphing f%rme@ﬁc&dppf).NI e reaction is
heated iri,a polar aprotic™s 'guch”ﬁéé“DMSOWoqulowed by
cleavag®)of the boronaterester, by treatment wi h\/lute acid such as
hydroch_lorlc acid in a 58!‘:’%@1%?’&%}3 as a cetonerior a priol?%qgﬁ%@oﬁm
alternative route to the boronic acid involves treatment 9? the naphthyl

halide | I with a strong base, such as butyl lithiurpjn a polar apr ! ic.sQlvent
such as THE at |OWWHLFQSC@5 folfsWed by addiﬁqﬁ%:i‘alkyl
I

borate such as trimet orate. The reaction is stirred gjfurther I - Sh- with

warming to ambiepftemperature, follawed:hy qu?@m)wﬁh dilute acid

such as diIuter [ ic acid priortoisolation/of the intermediate 9. -22
Scheme 4 N@%&ACP h O Vv B (&) B&R)z KOAC. dClz, dppf z

(R)z Br (R§z:TMSCI, 2) aq.HCL, acetone 9 11 10 or BulLi, -78C, McO3B

then dil HCI 1)11. Pd(PPh3)4 DME, EtN, A 2) TFa/ DCM or aq. NaOH/

LiOH The aryimifiaéuisdanniecebuptodwith boroniceisiggadinglavith an appropriate
patiadisocatalyst sueh @asppalladivBondxgiiaibutydphosphiaodbipherd Brm
tiphenyiphasphine, I heselventisaanerady.eitber AJimethox¥ethanss prepared
(e SihanoLOrohene. ARG eI IS eSO, SadlD. CRIDONA!Gecmen
OF potassitim - fiuoride’is also added to the reaction, which may also

SHR eSS a SRR OTTER) Sttt seter ieniersd e el AGy be
cardbgiduticadnidiowavereatior(seaWarngreralud b, ILietth PE0O prhmide 1L This
dAkBedef relatrd: s asscouRlBg teaclinns)wRemovalofthaester wheiuR acetate and
%%B[ﬁéﬁﬁﬁa%?s@{u&tJ?&ﬁ&ﬂ&&ﬁ?%ﬂ%@%&?ﬁg&m%ﬂ% H51D812RASES UG cene
?gp&'()] u’?hoeurgaclzltigll*iuis g’:lr{e%lolg Iaupo ar:] Xgr()(t)i)élgo V!?rr]ztasurn):glaasr])%\?g{)e%tr ?Li b, ?gﬁowed by cleavage
of the boronate ester by weatment with: dilute acid such as hydrochloric acid in & solvent such as a cetone
for a prolonged time. An alternative route o the boronic acid involves treatment of the naphthy] halide
11 with a strong base such as buty! lithium in a polar aprotic solvent such as THF at low temperatures
followed by addition of a trialkyl borate such as trimethyl borate. The reaction is stirred a further 1 — 5h
with warming to ambient femperature, foliowed by quenching with dilute acid such as dilute hydrochloric

acid prior to isolation of the intermediate 9.

-2
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10 tetrahydrofuran, methanol, ethanol or a mixture of similar solvents.
When R is a tert-butyl ester it is most conveniently removed by treatment
with trifluoroacetic acid in methylene chloride for 0.5 - 3h at ambient
temperature. The product is purified from unwanted side products by
recrystallization, trituration, preparative thin layer chromatography, flash
chromatography on silica gel as described by W. C. Still et al, J. Org.
Chem., 43, 2923, (1978), or HPLC. Purification of intermediates is
achleved in the same 15 manner. In some cases, the product from the
reactions described in Scheme 4 wil5&Hfrther modified. These
manipulations may include, but are not Imnegl#/o subo§}ut|on reduction,

oxidation, alkylation, acylation, a Wysisireaetigns, whichareg ™
commonly ﬁ@ nIo hese—sﬁ(gl art. m&lggg;g@gg rodie g R,

compourtts |n\folve'§"‘ﬁ<|"bparatlon of mtermshad:eabldm(fdlde infga), OTf
NN (R")z~~ B8 O IIl i HN- 20 CO2R where R2#hd¥e3"are as deflned
above and R represents an alkyl group. -23 Edmpounds of for[@@l‘é‘“ﬂﬁ s
can in turn be prepared by condensation of the 0-ketoester 12 ramtha ocw
hydrazine. Compounds such as 12 may be conveniently prepar%(g}p?aa”’
variety of methods familiar to those skilled in the art. One route IS
illustrated in Scheme 5. Acid chloride 13, which may be commerC|aIIy
available or read[ﬁ{lgi1 ﬁg ed from t e corr % ondln arbox |Iﬁ %md Y. vt such
treatment with 5" {I5HdE SrRfEVETs Oté)FiﬁﬁbE‘t‘acrg‘atul?(Sa%lgo‘lr OXaly - caayst such as
etfletiere dride %M@u@iba@%w@h%ﬁmﬁwﬁq the Sﬁifé@éﬁ&“élf‘é#%( sither
datelytigcamouniiah diinethyifolmenwder (Vi) at rosimtempérat g oigte or potassium
Heated With . RRIAS S MLSLDY] m&lma;t@mzmagm&i uid chleride-inthbevated

fese%a &esaan%aseggygh a8 t{ﬁ%hmm Inan ARLtic.so vz%nt;sevcﬂgtﬁs;@dm a3

tate for 1 - 16 It to give ketoester 1 Condensation of the (3- %toes er

i‘}é A ﬁ%?éﬁ%&“&%ﬁﬂ"i’&a SO h BT G e AT SRpEIE Mg 4™ 2cconplished
Sokreptiserchrasipcetivaviel 61 wsedithils fefiam keﬁr@élﬁq\réawféar solvent such as
pyrazoleine: <dh-Ryrazetone 4 }itis: hiemtreatedwitwingli & andrydidelissar it is most
RQlaL ARG SRl %&%&@%&H@&&é&%&f&%@ RGE0EARARRSUGD BT - 3h at ambient
%stZﬁ%’%T ag{i)g% Ci:étﬁolr {t)é;;[r)ﬂ grq'tgld/r%ietg aier %Ehr%c% ! %a%icm trituration,
preparative thin layer cnromatooraphv flash chromatography on sﬂwa gei as descnbed by W, C. Still et
al, J. Org. Chem., 43,2923, {1978), or HPLC. Purification of intermediates is achieved in the same
marmer. In some cases, the product from the reactions described in Scheme 4 will be further modified.
These manipulations may include, but are not Emited to substitution, reduction, oxidation, alkylation,
acylation, and hydrolysis reactions, which are comronly known to those skilled m the art.

An alternate route to the compounds (I} involves preparation of infermediate III {vide

infra},

CO,R

where R’ and R” are as defined above and R represents an alkyl group.
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(R)2 13 (R")2 12 NH2NH2, AcOH, d N-NH N-NH tj OTf Tf24 Et3N O 14
THP, -780C / 131 (R")2 (R')2 15 This is then alkylated with benzylic
alcohol 15 which is prepared from a carbonyl derivative 16, by
saponification of the ester using a base such as aqueous lithium or
sodium hydroxide in a polar solvent such as tetrahydrofuran, dioxane,
methanol, ethanol or a mixture of similar solvents. Coupling of the beta
alanine derivative 8 is then achieved using
1-ethyl-3-(3-dimethylaminopropyl)- carbodiimide (EDC) and |
-hyd roxyberﬁ@m@m‘@ﬁe}(ﬁgﬂi} BF sanzéernbonetapgl by condensation of the f-ketoester 12
yloxydrispyr ofidinephesphenimshexafuotiephosphate Py BMOR) dndtisods familiar to
@@é%k&@m@xndimgmmam&a@ M SOIVENL SKERIBS3, which may be
B T

5 fampé%laqs}gﬁﬁaiﬁaﬁﬁmfﬁéﬁﬁaﬁa\a&éﬁt%&sﬁnég%ﬁﬁfﬁwﬁaﬁwﬁ&él}}%‘ie n the
polarapieticabolyemewtchdiserng ol dd DG E e ritens @rOeriie i rpjted with
Na@uMe@bEmang: NdRRdn |oiﬂRt&ié i B) BiehE: REACDMARN Brthe in an

ép(}o?iz Mﬁf@ﬁs%!’h%ee% Qé-!lt%lﬂ'orephgh R kltg%'ﬁlg'q/l’z OQuénfdt B @%toester 12
?}%{Er/%éﬁl\\}lf lc}la!g g heatlgl I Ihe: cii) H?e t Rg soMent’ sugh a$ acgnc acid or acetonitrile
z or aqg /
10 forl - 8hto give the pyrazolone 1'% 1. Pyrazolone 13-1is t en treated with triflic anhydride in a polar
aprotic solvent such as THF in the presence of a base such as triethylamine at -78° C to room temperature

to afford the triflate 14.

Scheme 3
O o o0
i - CHo{COENCOK = 1 % J\)J\OE‘(
A MgClp-EtsN Ve N
1 13 3 iz
(R == Rz
1 NHoNH,, AcOM, A
'
n~NH © n-NH
[ 7—0Tf  ThO, BN : =0
= - | RS
*;/ 14 THF, -78°C ¥ = 13:1
(R
R
135 This is then alkvlated with benzyiic alecohol 15 winch is prepared from a carbonyl

derivative 16, by saponification of the ester using a base such as aqueous lithium or sedinm hydroxide in
a polar solvent such as tetrahydrofuran, dioxane, methanol, ethanol or a mixture of similar solvents.
Coupling of the beta alanine derivative 8 is then achieved using 1-ethyl-3-(3-dimethylaminopropyi)-
carbodiimide (EDC) and 1-hydroxybenzotriazole (HOBt) or benzotriazole-1-

20 vioxytrispyrrolidinophosphonium hexafluorophosphate (PyBOP) and a base, generally
diisopropylethylamine, in 2 solvent such as N.N-dimethylformamide (DMF) or methylene chiorice for 3
to 48 hours at ambient temperature. Reduction of the ketone mowety to alcohol 15 is achieved using 2

hydride reducing agent such as sodium borohydride in a polar aprotic solvent such as methanol.
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(R~)a Alcohol 15 is coupled to triflate 14 to give intermediate Il by
treatment with a coupling reagent such as diisopropylazodicarboxylate
(DIAD) and a trialkylphosphine such as triphenylphosphine 5 in a non
polar aprotic solvent such as methylene chloride for 0.5 - 6h at ambient
temperature. In some cases mixtures of regioisomers are formed and
these can be separated as the compound is purified from unwanted side
products by recrystallization, trituration, preparative thin layer
chromatography, flash chromatography on silica gel as described by W.
C. Still et al, J. Org. Chem., 43, 29235¢*9%8), or HPLC. Purification of
intermediates is achieved |n the same manner. Flnal products | can then
be prepared by 10,c l)s m@ ‘ofiniermediate III apﬁr@pnate aryl
boronic acid 17. In o e casgsethese wamp are commercially
available, in others they can bEPrépdred from"&ommeﬁmral paterials by
someone skilled in the art, vide supra. The couplingi§"a¢hieved using a
palladium catalyst such as pallagium 2- (d|- butylpho pﬁmgngpt;enyl or
tdphenylphosphine. The §%§j\ﬁ$’\énezrally eith ,@At Roxyethane,
ethanol or toluene, and triethylamine cesium or dlum carbonate or
potassium fluoride is ed to 15 th: Whlch may also
contain water and i$ p SHformed at elevat peratur)@ﬁn@gq may be
carried out in a nficrowave reactor. Refmbval of the pStEcyifien R = Me or
Pt is accomplished by sapon foh using a base suekr araeeous
lithium or sodium hydroxide:4 Eolar solvent such as tetrahydrofuran,
dioxane, methanol, ethanol or a mixture of similar solvents. When R is a
tert-butyl estesibis: m9§tc<ﬁgla&@cmﬂm{y Temenec:Ryiraatme st withent with a coupling

{J‘ 'ﬂ%ﬁ Qﬁﬁ%y ‘&u@é}}%@}ﬁb%ﬁhéél)%%a‘fmﬁﬁgﬁ) f&]rd Qx 'Exai}??,hpﬁgsglmg IQEB %Qmphenyiphosphme

temperature. The pfoduct is purif |? %lm %n ant ide odugts ;
%%6&5’&3%%%?%’% HAGER. “oPSparaive VFV & chrohAte PRy t‘“% 7 S0Tme
éﬁﬁ%rﬁ%@ﬁ@éWi%@%ar@&%%@éﬁfﬁ%@%ywm@ﬁﬁ B QP purified from
@hvemed 48¢ 2923 { BOZB)seilHAbC Rutificaticnotintéimiediatestistogaphy, flash
aehieved hing same.manRablithe proguctisiracemie(is.RB 139101 (1978). or HPLC.
B%Fgg%g)oft Q%ri‘]ﬂltfbd%th 1%9%\%3 &qgetg%{ee x%gx%%d ¥ S‘aﬁﬁgﬂa? P l%n%ﬁé@%ﬁ prepared by

either normal phase or supercritical fluid conditions. In some cases
SPERRG Fr OV TIRE 98 T ot B P ReRE B & iREBHEHB 6 WP BRI dpese compounds are
Srodifeh Y hedsbinah ipRAaabTS h Ay Hfe iRfer bt arasion! tEsTipTifacepeone skilled in
substitutionypredlictianployg datibiay =l kyilatioplladylationyarehydrglysien 2-(di-
n@é?%&%ﬁﬂ&&ﬂl@t{ﬁ o@%ﬁﬂ&ﬁfﬂf }Jﬂolﬁﬁﬁwn"lt%em)@x%:%btg?kﬂéﬁg'dmmﬁx@&methoxvethane
i n of py razolone.6 can e carried out | A dde

G .E%ﬁ’”qa BB b acaea o
ﬁ%ﬁa?aa%twgs OB LAY S TR ’Sl’tﬁé"ﬁé‘%@ﬁ&%%ﬁd eslg%tgﬁ&ﬁﬂﬁgay be carried
teie thylamaineast ©284C toeroom tEhyreratvrent® alfrel Hié pstormigistby sgponification
Raladivie catalyzedweuplingavitian appsapeate paptylboienie aeighBirofuran,
%Qﬁ %Hﬁgl%e@&t@% B%I‘e Hﬂﬂgﬂ% @%@g @v@x@zlxqgfg lé%c@lﬁf@@ ester 1t 1s most

On\(f:gl!l e%t i%buof\)/x%dlzbéfnﬁ?elatern%nt%aﬁl?[}lggrgace ic iuf‘ I X?n%tg}{e%agﬁglf grt(l)(;(d: SZfISI}]; at ambient

e esler sing ase sucn as aqueous litnium or-soaium

é%%?t%h/@*fﬁ%ﬂw AP SRR IdiA% ATPEL T éfﬁa%ifa@twgﬁa tgpgtion,
rpisterce Gftsimilar solventsatbouiihgiofthedretay atanine L0r8desthiend by W. C. Still et
achieved using & -sthyl-B3+(8-dimethylanineprepycarbadimiden(BRG) the same

%gu;]e'r If the product is racemic (ie R’ is not hydrogen), then this compound can be resolved via chiral

hple using either normal phase or supercritical fiurd conditions. In some cases, the produet from the

reactions described in Scheme 6 will be further modified. These manipuiations may include, but are not
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hydroxybenzotriazole (HOBt) or
benzotriazole-l-yloxytrispyrrolidinophosphonium hexafluorophosphate

- (PyBOP) and a base, generally diisopropylethylamine, in a solvent such
as NN-dimethylformamide (DMF) or methylene chloride for 3 to 48 hours
at ambient temperature to yield the ester of final product 1. Removal of
the ester when R = Me or Et is accomplished by saponification using a
base such as 15 aqueous lithium or sodium hydroxide in. a polar solvent
such as tetrahydrofuran, dioxane, methanol, ethanol or a mixture of
@FP&?%‘I‘)%W%H%DWH@H% @ﬁaféﬁ-blﬁﬂﬂ“é%té?}ﬂaf?‘i’n%’&bé@%ﬁlEf’ﬁ? ns, which are
yemoveckinyviite dtosesiilisith thiflaoroacetic acid in methylene chloride for
0.5 - 3h at amkiertiampenattsen BheyrRIQekcs isnudrifieddmunvaniedrder,

§ég§ng o %&%BXJ@ %%&%U‘ éﬂﬂ %zy 5%%%{39 (’ﬂréPﬁl@BM% %%t!@ycg{rent such as THF in

chromatoqgr, asn c I’O rapny.on silica gel as des

I e e A e
Tatedmegrtbaciscastion BahintraTearne P eerIPic SOt Tamkacahtighis point
(i iscriot Aydroge n) fitheesthiisdctypoting: eahobenesalbe aehirvetiiyahpliication of -
psingeithehremnakbhase ersursieriticakilvid condiions pSeheme: 4eeR
tetr%fdrcﬁman%%%ﬁe -[n]é%x %IBeN; %bi og g%{&rlz% ?ml\lafuomeﬂ %MEIE?A}J t@e beta alamine

0 B RO RSORRERE é é‘ﬁﬁﬁlﬁf}&mﬁ%&% éj‘f‘??%ﬂlﬂ%fi&P&P 4 'NaoHI
LidrrypB e e RaBe ST fvacpirsdriet pbrhespariiitinsateselster drptingrophosphate
redatipnadescebeskinithsissehanmes abovenwilbberfutihes modifisahThesenide
WP&” %@Hﬁeﬁ%@ﬁl%@%ﬁ Q%%@%Mi&ﬁ&é&pe@ﬁﬁ@@ﬁﬁ@@%tm of final product
fequction, @ y}idat lon.alkylation, aﬂq%“a%” ?Q%J‘é’ s Jeactions which, .o
are common nown o those S e art. ne SUC?‘l cﬁi’ca tion,

15 ﬂﬂ}gﬂ-aeéa%?é e fAeEge gia amgsgévsﬁo%&&@%ﬂaﬁaf&@qrﬁ%aeﬁ fecthanol,
Abtiwydregen)rdnioivis seiease Bhth& alestobendsebise qerpoveniently removed by
etherificatipn; (heheme 8&:d henbyelaxyhgradportay-e protectecaseasityl The
El:g'ﬁrct lxrs] ;WHHQB ff@ﬁ%x@vm{&f E(ijt% products by recrystallization, trituration, preparative thin layer
chromatography, flash chromatography on silica gel as described by W. C. Still et al, J. Org. Chem., 43,

20 2923, {1978, or HPLC. Purification of intermediates 1s achieved in the same maaner. If compound 1 1s
racemic (ie R is not hydrogen), then this compound can be resolved via chiral hplc using either normal

phase or supercritical fluid conditions.

Scheme 7
COQ-R
/\!‘/COQR o ‘ o WCOQR
Rw RS Sy R3 | E!
/ TH,0, EtaN 9, Pd(PPha), \/“\\/
-N N’N DME NS
N THE, 780C A 0T 48 =
| ‘L/./‘ vy \ / \
[z i)
(RE);/ (R%); \,\/ o

19 R )3

1) aq.NaOH,MeOH-dioxanﬁ
2} 8, DIEA, PYBOP

3} TEA DCM

or ag. NaOH/ LXOH

25 1

In some cases, the product I or the penultimate ester from the reactions described in the

schemes above will be further modified. These manipulations may include, but are not limited to
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5 source, generally hydrofluoric acid or tetrabutylammonium fluoride is
used for the reaction, Deprotection of a methoxy ether is routinely
effected by treatment of the compound with boron tribromide in a solvent
such as methylene chloride for a period of 1 - 16h at ambient
temperatures. Finally, if the alcohol is protected as an allyl ether, this is
removed by treatment with dimethylbarbituric acid and a palladium
catalyst, routinely tris(dibenzylideneacetone)dipalladiurn(0), with a ligand
such as 1,4-bis 10 (diphenylphospino)butane in an aprotic solvent such as
miethylenecdidosid extéatidbriyito@haSeeorRrdtectiviesE reups:invOigaricommonly
Ryathesisse eane rruhlisheduby \Wiiey.and BensedehemeBodd R? group is a
‘ I\zlé)tec@ 98%51191 1y2g?19{§¥1§% lgén 1&9@5!‘4121\‘6%& theodﬁzoﬁoganh_lf lquuem

ore— Bar, forP=Me, or al, -N L ( an or PP ally! / -' OAIk
A R S NG S e
5 gretp Hfﬁ@?}!ﬁé?ﬂﬁ@%ﬂ*ﬂ?é’rdﬁdﬁﬁ@ﬂﬂ@ﬁéﬁﬁ%@ﬂﬁ’é%ﬁ]’éﬁé%ﬁ%%ﬁ% Pspfotecmﬂ
andheduplingagentistichfasdilsopropylazotcarexytatethdnen tribromide in a solvent
mm@ %@ﬂ?@m}mﬁd@f@f REAROIAN SOhERt KGR B /nethyensohl orige.abhol is

Mpgrature §1 10 40G: for 't%dlb N R GREMS h%!ﬁ'&%’i&%ﬁ%&% gmd%%@ B8R dium
econverte esire pro ducts as reVlousg/h;ljeSC“ ed V| esupra

i e t&ﬁﬁ&%@&@ﬁli%ﬂﬁ%&%&ﬁm SR istiBn o

10 pyragolebpivitietardiapoianRe) seNeINRE hes PO ERY2e Ghlsare R %W%réee
agrdefine dahove DoampyundssTVatek mavwnHa thewiteyatidreoor may be
conveniently prepared by a variety otmegtheds familiar to those skilled in
the art as described in Katritsky et al., Advances in Heterocyclic -27
Chemistry, Vol. 6, p 347-429. Onegggte is illustrated in Scheme 9. Ester
22, which may be ¢ mrﬁe1 maﬂly avallable or readily prepared frgm theCO .
corresponding carbo?ﬁl\cﬁrmd by 8sterification . w s/\\/ 2

S S

&.g., HFipy for P = TBS,
BBr, for P = Me, or Pd{dbaj; +

ligand for P = aly! | 2 0AlK

- RN 7 \l ‘/)
then RO, DIAD o M (R,
PPhs. CHaCly / 24

(R")

The free hydroxvl group may then be further modified to prepare ethers using an alcohol
15 and coupling agent, such as diisopropviazodicarboxylate, and triphenylphosphine in a non polar solvent
such as methylene chioride at temperatures of ¢ t¢ 40°C for 1 to 16h, Scheme 8. Intermediate 2} can then
be converted to the desired products as previously described, vide supra.

An alternative approach to the compounds (I) involves alkylation of pyrazole IV (vide

infra),
e
(R%{W
/N\
- NH v
A
20 =R,

where R' and R? are as defined above,
Compounds TV are known in the literature or may be conveniently prepared by a variety

of methods familiar to those skilled in the art as described in Katritsky et al., Advances in Heterocyclic

- 27 -
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using, for example, methanol or ethanol containing an acid such as
sulphuric acid, is condensed with the anion. of methyl ketone 23 to give
diketone 24. The reaction is carried out using a base such as sodium 5
hydride in a polar aprotic solvent such as tetrahydrofuran (THF) at O to

25C for 16 to 24 h, see March, Advanced Organic Chemistry, 3" Ed., pg
439 and ref. therein. Compounds such as 23 are commercially available

or can be prepared by a variety of methods familiar to those skilled in the
art. Diketone 24 is then condensed with hydrazine in a polar solvent such
Gemethail whidh-faay Gontainiaiblaekied ichchgnadeligico thydiecitorie
asidefonltiaidderataiemperattienafOctor2p Gk Seheme:8idhe cachiiddion

HE fe} éx%lgﬁcﬁmmg%ﬁm%ﬂﬂa&éug BCMQQIITIE. Rff;)&h\( a@f@ i@légﬁﬁ@&%d with the
route rhtqrmedl%e V. mgﬁlves %)n ensation of a cpﬁ\ﬁ[i ketone 25 Wlh diumn
"hm(()fraz%eé Shown mggche e ~an éesaccﬁgn ai n&?;barlrigg S ea%a? a8 Sodt
Wéﬁ%&rﬁﬂlﬁwg%?ﬁ@wf Vo %1@“&@1@%&8?@&@% 03080 Qi Teferdcass March,
thisreind Thisiis Gemérally Catripg/oditia wipblasisofienosublyas HRRgrommercially

lempesatuEe SO Ghardbly fabddyoPAdmddy eparationeidealinermeshatendie 24 is

iﬂe olyeR.coHRlin gyﬁﬁam @Mﬁ- 28,4t (e WeinrePAmIde. Of Afhin an acid such as
roprlateééfunctlonéa § garboxyllc acid using a. hg, dered base such

S TN S ESBFEpIAThIde st Bk fiFRERYS & BSTAF aprotic solvent such
as THE at -78C. This reaction is described in detail in Tetrahedron Lett.,
Vol. 22, pg 3815, 1981. Alkynes 26 ateheithér 20 commercially available,
or prepared from the corresponding halide and alkygyl gnagnesium iodide,

see Negishi et. al., J. Org. (BhemN Yal._62, p 8 57 60, 1997 and Org.
Lett. Vol. 3, pg 311 ; -—Sehem 0_LDA, 'HH5 NH2NH2,
IV (R2)3 6 (R2)3 2% 0g Pﬁ@@e&om@ 257~ | (RS Rk

u

i NHoNH,
MeOH

v

R

An alternate route to intermediate TV involves condensation of alkynyl ketone 25 with
hydrazine as shown in. Scheme 2 and described in Cabarrocas et. al., Tetrahedron Asymmetry, Vol. 11, pg
2483-2493, 2000 and references therein. This is generally carried owt in a polar solvent such as DMF at
temperatures of O - 25°C for 16 - 24 h. Preparation of the intermediates 25 involves coupling of the
alkyne 26 with the Weinreb amide of an appropriately functionalised carboxylic acid using a hindered
base such as lithium diisopropylamide or butyl lithium in a polar aprotic solvent such as THF at -78°C.
This reaction is described in detail in Tetrahedron Lett., Vol. 22, pg 3813, 1981, Allcynes 26 are either
commercially available, or prepared from the corresponding halide and alkynyl magnesium iodide, see
Negishi et. al., I. Org. Chem., Vol. 62, pg 8957 — 8960, 1997 and Org. Lett. Vol. 3, pg 3111 - 3113, 2001.

Scheme 10

_98 -
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41 R')2 -28 Intermediate IV can then be converted to compounds | as
shown in Scheme 11. Alkylation of pyrazole IV with a 4-carboalkoxy
benzylbromide can be achieved following deprotonation of the pyrazole

with a base such as sodium hydride or cesium carbonate in a polar

solvent, generally dimethyl formamide (DMF), at O to 25C for 3 to 24 h.
Alternatively alkylation can be accomplished 5 using alcohol 15 as

described in Scheme 6, vide supra. In some cases mixtures of isomers

will be formed. These are generally separable by recrystallization,
trituration, priejarative Hirlayarbchmormatograptyypflashschrematdgraphy .
ansitica gebasotascries 1y WaikoxStithaliBlontidOh e hEMved Bilid9%3deprotonation
&H%Z g}ra%lw l'hcc;l bgég EGB%QQ&LBI&‘W&E%% E'E l!ﬂ’g: c%gt% It%?'%ﬁgxdscﬂ%%t tenerally

orr EK;OFI INg, S It. Conversion éto inal compoun ds Is then ac leved as

%’5& 6?3%‘? HME st Rear T9%iA Sorhd cﬁgeé%at&‘ﬁa 1SS ER Fotrrergiished
?éa&ﬁ@ﬁwégwmsaw ScHErRE B Wil e furthermmedifien xPsegkisomers will be
foraripulations meayainchpatebibul axeynatilimitedriorsidstitetion ¢ @du tiyen,
Q%Bﬂﬁ?@%p@ikﬂéﬂ‘éﬁkﬂ%‘ﬁwﬁg%ﬁh(ﬁ@gxwfgy@grg&éw‘W‘SC wgix@ AE Or %« Chem., 43,
to.tho lea | cnem
N N ?ﬁ%aHOrg‘S%C gungs purl 1! klghéﬁ& OTZ{?Sel%]d aSQb coﬁgesp a§g sa-lt
oPEEYIS ﬁt‘j‘ﬁ/iﬁ‘)“pii)“ﬁa lf\ra%néfm%ﬂﬁf ﬁ%%%@éﬁ%@r B A2 Py R cases, the
BPTENCM GratigrNaORE ICIh P &3 AR Hitcknite proddess Tdessoribiingainns may
enant eselecivémotietagompoundstds, disetosedun.8ahemiesod 2uaid drotysis
ggg%%ﬁﬁﬁﬁ%%ﬁ%@%%&%@ GH,.Rh cat./H2 H3C H H3C

Scheme 11
/\/COQR
RE L §<
el
N-NH N_
S NaH or Cs.CC
M eorceCOs 9 n
o iz
DMF
(R%y, {R‘fl) /\)\Br 18 2/J
v g ROp07 (R%), o
1
ng_éC,lPPh DIAD, 1) aaNaOH MeOH—uloxanel
w2 2} 8, DIEA, PYROP

3) TFA/ DCM
or ag. NaCH/ LIOH
1

An alternate process describing an enantioselective route to compounds I is

disclosed in Schemes 12 and 13.

Scheme 12

" E
N/NH Boc Ry COgEt : \\E/COZ {

L + P

A\\)‘\ Rhcat/H, HC = M}iﬁm HC e

o NH NH
EtO.C ~NH-Bog \NHz
42 Ba 2a

Compound 4a, prepared as described in Scheme 2, vide supra, is reduced with a thodinm
catalyst typicatty Rh(COI})2ZBF4, in the presence of a ligand such as those shown below in isopropanol,

methanol, or ethyl acetate to give 5a.

Ph2-F-C-P-tBu2 Xyl-P-Phos Me-f-Ketalphos

226 .




NH-BDC NH2 4a 5a 2a Compound 4a, prepared as described in Scheme
2, vide supra, is reduced with a rhodium catalyst typically Rh(COD)2BF4,
“in the presence of a ligand such as those shown below in isopropanol, 20
methanol, or ethyl acetate to give 5a. Ph2-F-C-P-tBu2 Xyl-P-Phos Me
f-Ketalphos -29 O P Ph2P Fe H Me M~~0 e '~ Fe C AOMel~ P 0 OMe
Ph2-F-C-P-tBu2 is a Josiphos catalyst which is disclosed in-U. S. Pat. No.
6,777, 567132 (Solwas) and commermally available from Strem

‘ commerC|aIIy avallable from Strem Me f Ketal phos is S|m|IarIy
commermalla available |5 from Chwa%{st. Deprotecgon of ¢he BOC

i carbamate cid, for example, benzene sulfon %ld er
' fa&%drous conditions, provld S edepro ed’ intgi@ediate
O Cl COZ@FMQQ K OtBu \ \~ \ 4 OMegoMe 8
_ a, Licl N-N:2. Solvent Ol @ie
OCHOCH3 Cl Cl 198 )W@H%@,MZGOZ-I 1. carbonyl R ‘3(
Ke)

diimidazole N_N 2. H2N"<CO2Et CI t/ ,~

Ph2-F-C-P-tBu2 is a Josiphos catalyst which is disclosed in U. S. Pat. No. 6,777,567B2
{Solvias) and commercially available from Strem. Xyl-P-Phos is disclosed in U.S. Pat No. 5,886,182
(Synetix) and commercially available from Strem. Me-f-Ketal phos is similarly commercially available
5 from Chiral Quest.
Deprotection of the BOC carbamate with acid, for example, benzene sulfonic acid, under

substantially anhydrous conditions, provides the deprotected intermediate 2a.

Scheme 13 o o
H
f ; CHaC{O) Ty K OBy i \3 =
o | ——
i V\/\ ; FF OMe
ci OMe i ‘s
28 Ci -
27 ﬁr4<:>»caﬁ
1. 28, L o i y,
2. Solvent _ base @ OQ
ok, ! OCH,
192 28

S__@IG(O)NHGHZCH;,CO?H

1. carbonyl diimidazoie

3. NaCH O I ' ‘

2

DCH;

iz

As shown above in Scheme 13, commercially availabie compounds 27 and 28, are

10 condensed. Compound 28 is initially combined with a THF solution of potassium t-butoxide at reduced

-a0 -
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30

3. NaOH (/ '~ 6CH3 CI to As shown above in Scheme 13, commercially
available compounds 27 and 28, are 10 condensed. Compound 28'is

initially combined with a THE solution of potassium t-butoxide at reduced

-30 temperature, such as about -20C to about -5C, to provide the enolate
(not shown). Ester 27 is added with warming to about 20C, producing the
diketone la. The diketone | a is combined with compound 2a in a suitable
solvent. Examples include EtOH, THE, HOAc, DMF, IPA, DMSO, I)MAc,
DMPU, MeCN, toluene and IPAc. Anhydrous LiCl is 5 added to produce
tthedesicedbtindbeste fitteraiedid€ 10 irradedioselsctive frarmekster 27 is added
fenversionabiieetbyhestenianthexpyrazele acid 29 is performed under

Rvd(;ﬂvt'f C%g't&@aﬁnsqts g@mﬁﬁ@d nd M&% i ﬂ%@g M%%Hamles include
a at room tem a ere r

O ViR st SUCI?'IMYTIE)’E G sMas Cﬁys alliza on%% iuting Cﬁ%‘ yrydrous LiCt is
S APy SUER REEF AR RIS @dﬂ&?@ﬁﬁ%ﬁ@&iﬁﬁ%@ﬂ&%m of the

sephevedo tld Suithble 29 stalitkationsoty ents arid cotiant. fdermeslénol g dexiure of
Mﬁ%&{@@@@n@&m@dﬁq@;&w@gﬁﬁe@mpound 29 is thereafter reacted with

beta alanine i Ssier, il sell fuiguan formatian ot e AGELEOIRE .o v,

(not shownl{llg |ch an be repared using oxalyl or th |onyI chloride W%th

“sag R ﬁ%\}ail%f%ﬁﬁsfa?&méﬁb PORIPERSHVER VS ge&ﬁd i gRgnoved
§e¢ﬁém estEiTRiat o Ean B seirehs rrakers isigeCD P arractivdilfigrayat
in a suitable cahrenitd eys tdrtkfat Rbiefolidwed byuheetl acdition eflibbetaugh

ﬁ:lﬁt% B}&Q%Jﬁréﬁ!&fdmo@gﬂy\kﬁﬁ&ﬁaﬁgl &%Feﬁé@@néﬁﬁﬁi & SioNaRride, with
iS adde at RT. in.a-solven as,MeQH to hg{??rolyrgge AJS nneé’l g}

ubs removal 0 VIa dmve v, oW S&% On can be
atlon with I’OVI es t e uct “which can be extracte Wit

H@%‘a]éﬁ‘}d‘ﬁ% @%aaﬁaﬂﬁﬁﬁﬁagéa?gi&Wﬁﬁeiﬂeffa?eﬁ%e%ﬁfﬁﬁé/&%@ s
eddierirEtakiaRiega htifenHP e slakperfiimet e QY NiePaek PRSI gided at RT
20: cokempu(l 3020 mavd:di)zelutingat20. mkifmimuiiyOh-E00%vides the product

asgipnitrle.inwatel: 0P, TAkLIAe following examples are.peovided:so.

that the invention might be more fully understood. They should not be

construed as limiting the invention in ané¥va% Preparation of
intermediate$ & e SEPHEFHRIANHEEE e uaPr tHacd fth&fs Bk Fro C18

Extamigléd 120 149 2heinteermdinienir FBCO- B{OHRIStgfy A water (0.5% TFA).
2-Bromo-6-(ttifu aspsaetheyimapithadeied so that the invention might be more fully
2RLRMR %Lr'fé&iamm&%pa&meﬁ di mﬁq{g)g - 1{?\%9&%{%91931@@9“9 [ref:

gcg g;ser MPre%grgé%Q g% mterme iates 15 ((:'11%.(6:(5~I ge%w %Qs%, a?egu%%d:f)r? %ﬂs&hesxs of

Examples 1 - 149.

Intermediate A
FaC0.

|

SN R(OH),

Step A 2-Bromo-6-(triflucromethoxvinaphthalene. 2-Bromo-6-{trifluoromethoxy})-1,4-dihydro-1 4-
epoxynaphthalene {ref: Schiosser, M., Castgnetti, E., Eur. J. Org. Chem. 2001, 3991-3997] (1.09 g, 3.55
mmol) and Nal {1.6 g, 10.7 mmol) were dissoived in dry CH;CN (40 ml}, followed by addition of TMSCI
(1.35 ml, 10.7 mmol}. The reaction was stirred for 2.5 h, quenched with 5% Na,SOs, and-extracted with
ether. The ether solution was washed with 5% Na,SQ;, brine, and dried over Na;SO,. The crude product

was chromatographed (810, hexanes) to give 2-bromo-6-(trifluoromethoxynaphthalene as white

-31-
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30 mmol) and Na! (1.6 g, 10.7 mmol) were dissolved in dry CH3CN (40
ml), followed by addition of TMSC1 (1.35 ml, 10.7 mmol). The reaction
was stirred for 2.5 h, quenched with 5% Na2S03, and extracted with
ether. The ether solution was washed with 5% Na,SO3, brine, and dried
over Na,SO4_ The crude product was chromatographed (SiO2, hexanes)
to give 2-bromo-6-(trifluoromethoxy)naphthalene as white -31 crystals.
NMR (500 MHz, CDC13) S: 7.36 (dd, J = 2.6, 9.0 Hz, 1H); 7.60 (dd, 7=
2.0, 8.8 Hz, 1H); 7.63 (hr s, IH); 7.69 (d, J =8.8 Hz, 1H); 7.77 (d, J = 9.0
stads] MBS, GOUNER£DGsHz 7 BRYdS fep?, 9.0 Hz, 1H); 7.60 (dd, J= 2.0, 8.8 Hz, 1H); 7.63
Ms(mﬂucmm;emmm)z&mphm@djb@rmte,zatm 801 (d, T=2.0Hz, IH).
boxyanaR m%ﬁf&%cﬁfl2@%&64@1mm&ﬁethoxy)naphtha lene
93 El1 S
m were s

@m élo a(?:o%r {1[1]9 I rrlrgm% an %&%’&93 ?’ng4 :11 41 mmol)
naeda in §Eb mixture was
ﬂ@%@e@ﬁ%&@&%@ﬁgé%% s WE\?EI%@ %ﬂ%&r&t B e aeitio by cies. followed
catadystiPaiSEph) PEOMgHZE moREynThe. @ae*nmwa@%@atédmﬂ%atmsphere
N3ptmespheradrRe+ar uhed Fhe reaaticowas diliiedsithdrexane, and dred

g%gr%g]&}) Wz@f%@%gaﬁ(gmég %E%E’I\QHD ﬁ;@%}@h&h’ t%%n%\ﬁ%a%ﬁ%ﬁﬁé@tﬁn& (20 ml} and 2N

E %tz% tE: ent the residue obtaln%a \Q/as treat ase eton(:TJG(ZO

T 2R 1 8 RS0 O He e L B aRIE e

faiibrsensihasy- i’-ﬂmE’@ht’é?ﬁt‘(Pé“f@@_t@a&ﬁﬁd&?@ﬁ?&ﬂo%@j{%ﬁﬁ%ﬂtﬂyﬁ@ ¢/ 44dd, =
acid 4¢1a White’pdwed e EEINMR (506 MHiz, CDCIB) 6: 7744 fdd | J)=8. 25351<9.JO= 11,82
Hz, ih)s 45 (his, IH); 7.98 (d, J = 8.2 Hz, 1H); 8.11 (d, J = 9.0 Hz, IH);
8.35(dd, J=1.1, 8.2 Hz, 1H); 8.85 (or s, 1H). Intermediate B | 15 F3CO
B(OH)2 Step A 2-Bromo-7-(trifluoropethaxnaphthalene. This compound

was prepared according to the condl/ ns for
2-bromo-6-(trifluoromethoxy)naphthaleri described above. NMR (500

MHz, CDC13) 6: 7.35 (dd, J=:2¢8. Bi®ES (or s, IH); 7.59 (dd,

J 20 88Hz 1H) 773(d J 8.8 Hz, 1H) 7.84 (d, J =9.0 Hz, 1H);

Apa i thalene. This compound was prepareﬁ accordmg to the

]:En(ﬁ'mﬂumrmmh@ﬁ\@ﬂﬂmammhyk}bmaﬂnh@@cldhsaﬁhsi@bmpdﬂﬁd@ (ARSMHz, CDCL) b:
ﬁfﬁﬁﬁtﬁﬁﬁ@@wdlﬂg tethessaandlitions. foldd, 1= 2.0, 8.8 Hz, 1H); 7.73 (d, = 8.8 Hz, 1H);

[ I Qr hthyljporenic acid described above. NMR (500
nﬁﬁgz %DCQIB m%/)%ﬁ@?c?det] )62]%?8 ‘Hz, IH); 7.93 (hrs, 1H); 7.97 (d, J =

8.9 Hz, 1H); 8.02 (d, J=8.3 Hz, 1H): 834 (d, J =8.3 Hz, 1H) 885 (or s,
. B 7HA] Nffadingth ey CIONE £l

mnaoid A This compound was prepared according to the

?uBm—ﬁ:@mﬂum&m@ﬂnw)maﬁmmnemmwm@@mmarad)wamg@ﬂedﬁz CDCly)
aceording fo iheg 9@{}‘1@8”‘}5@‘9&?&{&5"1096(@5 lweromethoxpnaphthalene 1), s 34
%s]crlgg%aq%yegg\% 0 MHz, CDCI3) 6:

Intermediate C
OCF,

I| I B(OH)2

Sten A 2-Bromo-S-{trifizoromethoxvinapbtbalere, This compound was prepared according to the

conditions for 2-bromo-6-(triflnoromethoxy)naphthalene described above, NMR (500 MHz, CDCl;) o:
7.39 (pd, T=1.6, 7.8 Hz, 1H); 7.48 (1, J = 8 Hz, 1H); 7.66 (dd, F= 1.9, 9.0 Hz, 1H}; 7.69 (d,J = 8.3 Hz,

O TH) 8.01 (8, T=9.0Hz, 1H); 8.05(d, F=19Hz, 1H).
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30 7.39(pd,J=1.6,7.8Hz,1H);7.48(t,1=8Hz,111);7.66(dd.3=1.9,9.0Hz,IH);
7.69(d,J=8.3Hz, 1H); 8.01 (d, J = 9.0 Hz, 1H); 8.05 (d, J = 1.9 He, 1H).
-32 Step B [5-(Trifluoromethoxv)-2-naphthvllboronic acid. This compound
was prepared according to the conditions for
[6-(trifluoromethoxy)-2-naphthyl]boronic acid described above. NMR (500
MHz, CDC13) S:7.51 (dd, J =1.4, 7.6 Hz, 1H); 7.55 (t, 3 = 8 Hz, 1H);
8.02 (d, 3 = 8.0 Hz, 1H); 8.29 (d, J= 8.5 Hz, 1H); 8.40 (dd, J 1.1, 8.5 Hz,
1H); 8.86 (br s, 1H). 5 Intermediate D B(OH)2 OCF3 Step A

. BB 3aBriftiiftoarametinxydhaplithateneckhiSicompeund wasrgrepbrgd:ding to the

AR iog 1o thenerRitions ﬁoﬂa%hbfﬁm@oﬁu(t&éﬁly@@m@&%&wnﬁpﬂ?{thﬁi@mﬁ CDCL)

ov MR,(5
f B S e G b v e
&4 [ I 7y §§§Z(dﬂjifﬁé‘ﬁ% 1ﬁll) Step B
[8-(Trifluoromethoxv)-2-naphthvllboronic acid. This compound was
prepared according to the conditioffésfgediate D
[6-(trifluoromethoxy)-2-naphthyl]betonitsacid described above. NMR (500
MHz, CDCI3) 15 8: 7.48 (d, J= @l j 759 (t, J = 7.9 Hz, 1H); 7.88
(d, J=8.2 Hz, 1H); 8.05 (d, 3 = 8.21H, 1H); BEWp (dd, J= 1.2, 8.2 Hz, 1H);
8.18 (s, 1H). Intermediate E F C) \ EF@) / B(OH)2 FF 20

@ta% 4. ﬂﬁ&mﬁ%e&%&&&&%mm @b%&aa&m@s FBiSCORRAIEk. the

reP f% ra %%Q tL to(ﬁsgﬁ CO dlth% ?engd sCribe ab ve ﬁvIOO MHz CDClg) &
uoromet oxy IC aCI eScCri above. N

ek P e
]%H) aﬁﬁéﬁiﬁeﬁiétéﬂ?iﬁ)zc O25F2CO B(OH)2
(2,2,3.3-Tetrafluoro-2.3-dihvdro-1.4-benzodioxin-6-vDboronic acid. This

o3, 1,3G erg\'f 98%11:%%89 ngfsltxg%ﬁlfygﬁnd was prepared according to the
ét]-nogy - }%pll_xf[x qgﬁ 011?09’181 éles\f %eil ?-YZ ) Ri%‘)ﬁ&gz CDCly)

g B
RIdS L1278 B Yo Lgéﬂtaﬁ%aeﬁféta@ (8.1 8.2 Bz, 1) €05 (675 8.2 Ha, 16D
8.40(dd, J= 1.2, 8.2 Hz, 1H); 8.18 (5, 1H).

Intermediate E
F

0
&

B(OH),
FF

{2.2.4.4-Tetrafluoro-4H-1.3-benzodioxin-6-viYboronic acid. This compound was prepared according to
the conditions for [6-(trifluoromethoxy)-2-naphthyl]boronic acid described above, NMR (500 MHz,
CDCLY & 7.32(d, T =83 Hz, 1H); 843 (d, T= 8.2 Hz, 1H}); 8.44 (s, 1H).

Intermediate F

ol
s 1L
P2 B(OH),

(2.2.3.3-Tetrafluoro-2.3-dihvidro-1.4-benzodioxin-6-vDiborenic acid. This compound was prepared

according to the conditions for [6—(triﬂuoromethoxy}—2—naphthyl]boronic acid described above. NMR
(500 MHz, CDCL) 8: 7.30 (d, ] = 8.2 Hz, 1H}; 7.96 (d, T= 1.4 Hz, 1H); 8.01 {dd, F=1.4, §.2 Hz, 1H).

233 .



15

20

2
whn

30

F B(OH)2 F3CO r3-Fluoro-4-(trifluoromethoxv)phenyllboronic acid. A
solution of 4-bromo-2-fluoro-I- (trifluoromethoxy)benzene (1.0 g, 3.9 mmol)
in THE (5 ml) was added slowly to n-BuLi (3.0 ml, 1.6M in 5 hexane) in
THE (5 ml) at -78 C. After 20 min, trimethyl borate (1.4 ml, 12 mmol) was
added; the mixture was stirred at -78 C for 2 hr. The cooling bath was
removed, the reaction was allowed to warm up to room temperature (1-2
h). The reaction was then quenched with 2N HCI (10 ml) and stirred
overnight. Solvent was removed quer rgdyc&d pressure, and the residue
dissolved in CH3CN-H,O- dloxane "Chromatogr Salphy by reverse phase '
HPLC gave, after lyophilization, [3- ﬂuﬁf&-ﬂ’ §H '
(tr|fIuoromethoxy)phenyl]boromE fine powder. NMR (500 MHz,
CDC13) S: 7.47(m, 1H); 7.99 (rﬁ H) Intermediate H OCF3 CI B(OH)2

A e hlarendottifunromathoxyphendiborontasidf Aosalutiomedhn-BuLi

L OM D hexane) %vg@?égﬁgﬁﬁ (ﬂﬁ:wﬁ%&pm gﬁb@g@ohpmp@o ml, 1.6M in

THE 50 solution of trifluorometho ene

21(1:; §8 8)§|21Cm Ineez& in n@eth;%o aat_ ﬂgxrgq'iﬁlmol(ﬁbfas%dg % the
W#W@WF Wsé@t(é il for@ ?ﬁHBB%R%@%%I%H&%H@H‘(B&&%fﬁ@é%"%ﬁﬁ"f‘%ﬂla‘{’“}g’ warm:
3 fonaherbheteoOihy) Bathawasremoved; trelrd acticiN Was(HlloWeddtgirred
WEHBHR IR QO temRel aldierédude el 20 d eactiannas dhan:auaranedo.
£';n% dh'i&lla égagy}%rgvéwr&%@\éﬁfﬁ&g&%@%&%@@wﬁ{% %%vm;au@er

re uced pressure, and the residue dissolve l0X
(o RSP ABHS ) U6 DS HPLE gSVE L i done - 10:799

{{B-eHloro-2-(trifluoromethoxy)phenyl]boronic acid as a Whlte powder.
NMR (500 MHz, CDC13) 6: 7.32(d, J = 8.8 Hz, 1H); 7.60 (dd, J = 2.7, 8.8
Hz, 1H); 8.20 (d, 7 = 2.7 Hz, 1H). 2Bdmteimretiate | CIB(OH)2 F3CO
r3-Chloro-4-(trifluorometho2v)phenvllbqronieagid. A solution of NaNO2
(2.4 g, 33 mmol) in water (6 ml) W;%!%Eg’;lowly to a suspension of
[3-chloro-4-(trifluoromethoxy)phegyllamiine§@85 g, 13.9 30 mmol) in 20

mI of 15% HCI at 0 C The SO|Id materlal was removed b flItEatlon géﬂ? a,
St Bk DOFSRIGHER (v AREY PR Y WA kel With "=+

rﬁeﬂ@pﬁma wmwmewmteaw fﬁﬁaﬁbwwﬂ@af étch@re‘*to give 2.62
griof.therdiapgiesr:salt. LC2MSmsipledpdalomwitfiacoieéCt MS, {22806 ) -78 °C. After
20 min, trimethy] borate (8 ml. 70 mmol) was added, the mixture was stirred at -78 C for 2 hr. The

cooling bath was removed, the reaction was allowed to warm up to room temperature (1-2 b}, The
reaction was then quenched with 2N HC1 (40 ml) and stirred overnight. Solvent was removed under
reduced pressure, and the residue dissolved in CHiCN-H,O-dioxane. Chromatography by reverse phase
HPLC gave, after lyophilization, [5-chloro-2-(trifluoromethoxy)phenyl]boronic acid as a white powder.
NMR (300 MHz, CDCl;) 8: 7.32(d, I = 8.8 Hz, 1H); 7.60 (dd, J=27, 88 Hz, 1H}; 8.20{d, T =2.7Hz,
1H)

Intermediate |

cl D, B(OH),
F2CO

[3-Chioro-d-(trifieoromethexyiphenvilboronic acid. A solution of NaNO, (2.4 g, 33 mmol) in water

{6 ml1) was added slowly to a suspension of [3-chloro-4-(trifluoromethoxy)phenyljamine (2.95 g, 13.9

mmol} in 20 ml of 15% HCl at 0 °C. The solid material was removed by filtration and a solution of

-34.
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The above solid was then mixed with bis(pinacolato) diboron (2.14 g, 8.4
mmol), 5 PdCI2(dppf) (180 mg. 2.5%) in a flask, de-oxygenated by
vacuum-N2 fill cycles, followed by addition of McOH (N2 purged). The
mixture was stirred at room temperature for 2 h. Solvent was evaporated
and the residue chromatographed (SiO2, 0 - 10% ethyl acetate in hexane
gradient) to give the borate ester as an oil. NMR (500 MHz, CDC13) S: -
1.34 (s, 12H); 7.31 (qd, J = 1.5, 8.2 Hz, 1H); 7.71 (dd, J = 1.5, 8.2 Hz,
1H); 7.90 (d, J= 1.5 Hz, IH). 10 The borate ester was hydrolyzed in
YedEtdAd-+H Ol ramdescritved! fonljevirifiaet ontetkroidyr2- Raphitdyifb opdered by

. facigide gived3chioro-{riflosomeathaxy)phenyllboreniaacidasabfiagect MS

er. NMR (500 MHz, CDCI3) 6: 7.48 (qd J 1.6, 8.1 Hz, 1H); 8.13

(dd, J=1.6,8.1 Hz, 1H): 8.25 (d, J = 1. ter te,J F3
B(OH)2 Step 3(FC( ri lljdor%arsnte \I;F)x C.Ldzflgl Wi maI_ afl é)?\?ﬁ%ln[;tgtﬁ 28ne %
PeS nipdt (B apg drotirian Stskrds- @%t%{ﬁa’e‘aﬁlﬂﬁuﬂaﬁwﬂﬁfgﬂewby addition of
F2CH Minohtdl Gkedibydise progpidarminme{Botrentcs 22 2hniinteh) wihevaporated and the
fQsulantmikiuswas:stinedoat A8 tedate 1L0nnithethenduy an (@4 dor386ster as an
mmahwyas added-slawly,1 20 4-Bromobenzotifiuoide (5922 2 mnpl wag s py,
added to the reaction mixture as a soiution in 10 mL of tetrahydrofuran,
{He &ofdhath was: rgiﬂoved and the mixture allowed to warm to ambient
temperature TBY eSS e Wea IR A s orse iRt Sre ot i fluorometioxy)-
hexarneshandthadrgan GleyerwastiBoosutcesgively ithatwoipertiding rofvder.
IR Ghangiore partion af Giine. kne organis, layerawas: driediavent); 8.25 (d, 1= 1.6
FPZ %[g) sium sulfate, concentrated in vacuo, and the oily residue purified by

ash column chromatography 25 (S|02 5% ethyl acetate/hexanes) to give
the title compound. 'H NMR (500 M CDCI%) 6: 7.51 (s, 1H); 7.35 (m,
2H); 7.10 (m, 2H); 5.81 (hr s, 2H). R}f’ée m/z = 213.00 (M+1). Step B
2-Bromo-6-(trifluoromethvl)-1, A-ihyd
bromo-7- (trifluoromethvf-L4-dihvdre:|4-epe hthalene.
6-(Trifluoromethyl)-1,4-dihydro-1,4 30 epoxyna@ﬁﬁalene (380 mg, 1.79
m8p ol careimacimaearaonaie {200mae w8 mmelaverecambineshinddiuran at -78

Bp,0f &%J&%%%Iﬂﬂﬁmgrd%%ﬂd heatedteiG. BPMINE (A88.00:3-89. 222 mmol),

mol) was added dro Wlse s gmon n3mL rb tetr chlor[(ij&ed |
and" ff)]%tarrétsﬂﬁlffan? THiX urr% g IE)“‘i”or‘c’:lfloﬁlmln ﬁlaeLp%rp Wasa Sd slowly

SoRRTeRP IS EBTER qﬂté?ed”tﬁ?@dﬁ‘ﬁ Hadr Sresafitim states Afgton in 10 L of
conbehtiatedtin vacaoh Faeroily cresidte obtainetowabiswependadiftdemerature
ot tetrahydrafiran and added:ieapsusp encieR0f:palassi tiAtRfryve3bashed

QH&Q&%&Q/QI§QK§§1 {@9 pgn%gg EHQQ ﬁb?aﬁ&lo&fpﬁféﬁé%%w r@ﬂe%rréxggia%%ras dried over
heating at 5QC for 24 h, the mlxture V\(t ooled, pou

in
b H) Q 1 b
R TALH S CRSTVERS Rith to PoiohS 5T tg“?ﬂa}ﬁg & anc hromatography

Nt e A A U

InHjatad{manth putified 139 préparativie) FHEC(SIO, 1896 Bthyh (M+1).
acetate/hexanes) to give the title compounds. 2-Bromo-6
Step B 2-Bromeo-o-(trifiuvoromethvl)-1.4-dibvdro-1.4-epoxynaphthalene and 2-brome-7-

(trifluoromethyl}-1.4-dikvdro-1.4-epoxvnaphthalene. 6-(Trifluoromethyl}-1,4-dihydro-1,4-

epoxynaphthaiene (380 mg, 1.79 mmol) and sodium carbonate (200mg, 1.89 mmol) were combined in 11
mL of carbon tetrachloride and heated 1o 70°C. Bromine (288 mg, 1.80 mumol) was added drop-wise as a
solution i 3 mL of carbon tetrachloride and the resultant mixture heated at 80 °C for 10 min. The pale

yeliow solution was cooled, filtered through a pad of sodium sulfate, and concentrated in vacuo. The oily

residue obtained was suspended in 4 mL of tetrahydrofuran and added to a suspension of potassium feri-
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5 (trifluoromethyl)-1,4-dihydro-1,4-epoxynaphthalene:'H NMR (500 MHz,
CDC13) S: 7.51 (m, 211); 7.40 (d, J=7.3 Hz); 7.02 (d, J = 2Hz, | H); 5.84
(brs, 111); 5.55 (s, 1H) and 2-bromo-7-(trifluoromethyl)-1,4-

~ dihydro-1,4-epoxynaphthalene (obtained as a 2:1 mixture with the

reaction. intermediate (IR,2R,3S,4S),-
2,3-dibromo-6-(trifluoromethyl)-1,2,3,4-tetrahydro-1,4-epoxy-naphthalene).
This mixture was separated at the next step. 'H NMR (500 MHz, CDC13)

S: 7,65 (m, 2.5K); 7.61 (d, J = 8.0 Hz, 0.511); 7.52, (d,J =10 7.8
R Qs Dot DT S for AT LB AT repy e

rsi_}ggr(gvaig_@)edq Qciurﬁrhn@ E;:]_@)esgngm@shed successively with two portions of water and one
A=) mQr@e(tffﬂ’el eramethvinaphthaigRernagnesium sulfate concentrated in vacua, and

%11%% m luo&% %Iyl) Jio @ggqg%ﬂ]ié% %BQ BQ'[ Tt %QI% (391% ngromo 6-

ium 10 mg, mmo Were ISSOlve
Q@ﬁ@t@@ﬁtmp éééi@ﬁ@fﬂtéﬁﬁm’tmﬁé‘fh@;}%ﬁy e dedieds @PE%%&M@})M ); 7.40
@doed: FHag Tesuitant TAXHE NESstiren: atsambisntie mpesatdradtrSomdiyli-1,4-

RRWSd Int &%ﬁﬂtﬁéeﬁﬂgbﬂ%&@%% m%&%%&%&%%%&%%ﬁ{av@ﬁkt%s 48),-

gOI"[IOHS of water and one pOI"[IOﬂ of brine, The organic Ia)?er was drie

v, HELTHT AR, conCeTTHRIEY \?58’&"‘“?9%%}‘?% egfﬁh‘&”bﬁrﬁff“eaa separated
byifiash selui e GiPEMgraEbyl:(Bi083 B8626tHY I Taiathte? heXands)xg 52, (4,1 =
give2Bremes6-(trifiyoromethy) naphthaleneas,a.whitessolid. d3ROMNMR 11y, 4.27
glgggs Hz, CDC13) 6: 8.15 (s, 111); 8.11 (s, 1K); 7.89 (d, J = 8.7 Hz, IH);

J = 8.7 Hz, 1K); 7.70 (dd, J = 1.6, 8.7 Hz, 111); 7.69 (dd, J =1.8,
8.7 Hz, IH). Step D 16- (Tritluoromethvl) -2-naphthvilboronic acid.

s 1 Berp%6n(t—l-nr UOrDINE ;ﬁ% c96 (emlf%oromn}g))b 14-di %dm 1,4-
0 AHOTON (8 l § ) potassium acetate
Fﬁwasﬁfbafeemdn% %f@e}g é%séaniﬁ ?%%@%Jriﬁ%e?ﬁﬁ TBRBRIEE Spppdred in 13

mibalfey wasdeloryemied By folandadutimmpitogerfil) egetés largsultant mixture
dighlare] 1 iirbis(diphenylphdsphinejiestaeenalaadtadit mhe(dbanic layer washed

dichloramethang, @qwggﬁ%g@&d%%&m mahadded o@@qctn@e;%g B over

mixture hegted at 80 C under a nitrggen. stmacphere far h 1he LS
coole oﬁute Iﬁ1 etﬁyfacetate an 3 JCCESSIVG WI?’I gr

b%ﬁeo?«g BRI EERE Sortien BRBRTe e BRs AR 8‘?39@?‘6\?%5&}’&8‘6 solid, 'H
OéR MRgriEsitmSulfate; 38 tBhédntialél: ih8Pddut; AAdithEesithud, J = 8.7 Hz, 1H);
suspended i) amixture obduuni-afaeetane @nd 2 mL of aqueous 2N
hydrochloric acid. The resultant mixture was heated at 60 C for 16 hours

and the Crug 1e borom umeb re%sée {,%%%2 ~I-1|;PLC to %Pﬁ pEpthalens (50
@@wwﬁwggy@ac@wmsbowﬁ”%@ £82 Pry0ls 38 m?aﬁ'ﬁ%i‘)etﬁ“ﬂ3(@g 0.540
Jum@) Frbizsubichlie8 10 Z.5(0 L dEnBtRyHulidkkik); BhOOifolrd wa8d2-¢tzgchddy;b¥ B8 vacuum-
(Elgo ok BucBed 2 ailRbr P61 e Rediate Ko 3G RGN SRR (1T dichloromethane

uctr{%o) Lt ffluerome }héé' iy J%a'%sﬁfférg‘él%x 0Mpaund was H%%Qran I%I‘ﬁ%n

Same anﬁer as the 6-1Isomer descr ove for Intermedjate J

RHROESG0 W, DT SF SBT0 (e g, G S P g i e
(ehrioss QTR apd org Mgtign 32100 e, oLsdyicAaper (eid A0 Ve, TBgp pmsifyte,
“68e(teed iF vdceth, 8u8 thizrebid)e suspended in 2 mixture of 10 mL of acetone and 2 ml. of aqueous

2N hydrochloric acid. The resultant mixture was heated at 60 °C for 16 hours and the crude boronic acid

purified by reverse phase HPLC to give [6-(triffuoromethyl)-2-naphthyl]boronic acid as a white powder.
'H NMR (500 MHz, DMSO) 8: 8.47 (s, 1H); 8.38 (s, 1F); 8.33 (brs, 2H); 8.14 (d. J = 8.7 Hz, 1H); 8.07
{d,J=82Hz 1H}; 8.00(4 7= 82 Hz 1H), 7.73(dd, T = 1.6, 8.5 Hz, 1H).

- 36 -
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Step B (7-(Trifluoromethyl) -2-naphthyliboronic acid. This was made in the
same manner as the 2.6- 10 isomer described above for Intermediate J. 'H
NMR (500 MHz, CD30D) 6: 8.29 (in, 2H); 8.05 (d, J = 8.7 Hz, 1H);

- 8.00-7.88 (m, 2H); 7.69 (d, J = 8.5 Hz, 1H). Intermediate L OH B'OH CI

15 Step A 2-Bromo-6-chloronaphthalene. 6-Bromo-2-naphthoic acid (4.00

g, 15.9 mmol) was treated with 40 mL of thionyl chloride at 80 C for Ih.

The mixture was concentrated in vacua, and the resultant unpurified acid
chloride (3 g, 11.1 mmol) was combined with 2,2'-azobisisobutyronitrile

(731 mg, 4.45 mmol) in 25 mL of carbon tetrachloride and 15 mL of
chiorobenzene. This mixture was éﬁﬁé@@&ﬁw& via dropping funnel to a

mixture of 2-mercaptopyridine-"k-axide sodiH#i%Eit (1.99g, 13.7 mmol)

and 4 20 (dimethylamino)pyridine ({ 0,1.23 mmol) at 100 C. After the
addition was complete, the mixture was stirred for an additional 4 h,

sepled. mial dhq simlid oy D uaiieripitals s esmoved bysfiltiatiomeEhaee manner as the

figrate wasconcantateddnvacue and taeesiduepurified by flashs, 1= 1.6 1z 1,

umn,.chr 0 e a t||
A e T T e
L%?@ﬁi ¥H); 7.72 (d, 3 = 8.7 Hz, | H); 7.66 (d, J = 8.7 Hz, 1H); 7.60 (dd,
J=2.0,8.9 Hz, 1H); 257.47 (dd, J = 2.1, 8.7 Hz, 1H). Step B
gféﬁiﬁmﬁfﬁﬂaomamm%ﬁ)ﬁﬁﬂ@m%mgmﬂ bBi2reioxaAbarelange manner as the 2.6-
sb BLomo; 6? ghborgp %Qéha'%a% §20§’ 09 Q84D ony 5. .29 (m, 21); 8.05 (4, T =

inacolato)diboron $ mmol and potassium acetate (250
?h7 5 BEiffie |)8§Jé‘i»eﬂé sg(?R/@g in gﬁfﬁﬁt I(_)[ methyl sulfoxide. The mixture
was de 30 oxygenated by four vacuum-nitrogen fill cycles, and
dichlorofl,1"- bis(diphenylphosphino¥féfitsdielpalladium (If)
dichloromethane adduct (70 mg, 0.085 mmol)@#dded. The resultant
mixture was heated at 80 C under a-iittegen-atrasphere for 3 It then was
allowed to sit at -37 ambient tempr 16 h. The mixture was
diluted with ethyl acetate, and wdshed successively with two portions of

WRIEK 895l anesRakionehhring. Theorganicjayer- was dried, 0¥@mmol) was treated with
MANESHAM, Fiiale. £30ce %medrﬂ@ }ﬁ%&&@ R0 gomgl{ﬁém@a@uglfagsﬂtpfyresum

flash .colump chr togr rowd tle 0]
S TR R
(sl g8 i oy, tvt%eiﬂcaak“f&nd CMEfOIF?FIFs%h(bF@‘“{?FBS Sigp slowiy via
@r@ﬁpﬁi}fmﬁm@lzemaphthvﬂd‘olmrﬁ@a@pdyndme 1-oxide sodium salt (1.99g, 13,7 mmol) and 4-
25Bmhlgram2ananit byd)-4 4 Dao-tetamathylel, 3£ dioxabanotan eolF48ig: mixture
]W%'ssstrlprnaqgr Xﬁaa%cﬁéﬁgﬁﬁg ecgolfgaaa% ﬂzy E&%? 1’35‘&9{3:@&2&9@@6@1‘8%5’ Whl@zftxon The
ueous 2N hydrochloric acid ated fat g or ][ h. The %.Ct Si0
vﬁi ﬁﬁé‘%ﬂ“ﬁ?‘ﬁ%‘iﬁ ’é’%‘l%a?%%‘?}%fﬁ’g B BTovide tia titie Compett s 8™
\A)rﬁ@éepbwewd%mmbmw aD’M@@)I@ SRR ﬁ%“@@@%@%? J02 (brs, 1TH);
8.81 ()] 3+.QHe HHE), TI7D)((7 1958 (8513, +18, 74423 144 $.7 B4, (6):8.80Kkkl, 1H};0, 8.9 Hz, 1H);
/34, 7282 Hz, 11,

Step B 2-(6-Chlore-2-naphthvii-4.4.5.5-tetramethyvi-1.3.2-dioxaborelane. 2-Bromo-6-
chloronaphthatene (205 mg, 0.849 mmol), bis(pinacolato)diboron {432 mg, 1.70 mmotl), and potassium

acetate {250 mg, 2.55 mmol) were dissolved in 12 mL of methyl sulfoxide. The mixture was de-
oxygenated by four vacuum-nitrogen fill cycles, and dichioro[1,17-
bis{diphenylphosphino)ferrocenelpalladium (I} dichloromethane adduct (70 mg, 0.085 mmol) added.

The resultant mixfure was heated at 80 °C under a nitrogen atmosphere for 3 b then was aliowed to sit at

-37.
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1H); 7.50 (dd, J = 2.3, 8.7 Hz, 1H). Intermediate M ,,,-~CO2Et 15
HN,NH.HCI Step A
tert-Butyl2-{1-f4-(ethoxvcarbonvl)phenvllethvlidene}hvdrazinecarboxviate.
A solution of tert-butyl carbazate (13.90 g, 105 mmol) and ethyl
4-acetylbenzoate (20.00 g, 0.104 moll in toluene (120 mL) was stirred at
80 C.overnight (15 h). tert-butyl-2-{1-[4-
(ethoxycarbonyl)phenyllethylidene}hydrazinecarboxylate separated as
crystalline solid and was collected 20 by filtration of the mixture.

- hiPlea/ Memlze£o807a3 (ubtipnkR; waSddiahinitiiNME{EOMMtdshed successively with

&l @r%)m@c@ PRk 2 e Qoﬁ%&ok‘@ng B8 @Eﬂm&l, ia?,re? WaDdHZ) o Ve ﬁa@aﬁiuﬁf sulfate,
E%%%igr:!ﬁtég H ’vgdu‘g %ng ' el;lezs?duez p%zé“{ﬁ(e%l_éw %l.)dsl:‘lf c%ﬁng%@hé}la%ﬁér%p%% }Si‘o‘]n:dg ﬁ% title

tepﬁ tert-But ~
SR e HONE DA RER LAY b AL AP SRS i 776
fouhdH25 Boftéhidd frask.équispEd Wit Serurd®aps and magnetic stirrer,
NaBH3CN (6.0 g, 0.095 mol) and tert-

Be A g ot i
ISR LG PR hy ArETA 3 87 CP0h Fhdl I THES(@8 STy

ARSI SRR Sy G 3. COmTp ORGP RAERTSH REEGRY BB P

HYC Theovrixtureiwvasulitutod withitE QA (2807 X #tdiHe BUESBAsIBAS (s, 1H):

?m@gtﬁ@w.@(} krine ﬂSQ,rrét;)),. 719a 30 :oggra;m;zmazs;lﬁ mas.lﬁdﬁp,a;]naﬁe:o%u&emk 8.2 Hz,
, nd ¢ r on a rotovap to give white solid. The white

sf.gﬁjv%?i)lgtﬁai(eﬁ?rﬁlﬁ%g% (100 mL) and 1 N NaOH (100 mL) was added.

The suspension was stirred vigorog}st%n%td{égé &g}r 1 h and then diluted with

CH2C12 (100 mL). The organic phase was separated -38 and extracted

with IN HCI (2 x 150 mL), brine (2 x 1W? f’éd (Na2S04) and

concentrated to approximately SO@JQ/}Aduct precipitated as white solid

and was collected by filtration and’_Y\Vashed with hexane to yield teri-butyl

2-{I-[4-(ethoxycarbonyl)phenyI]ethyﬁhwminecarboxylate. HPLC/MS:

BdA 331 dVEENA) < o S Ad iRl N MRHEGO Mz 76 83X B8 0D lution of

d = T [ ! ntoeluene
S%E%’“gifﬁr)%%%})flgﬁ%fﬁ%%ﬁ At et%?%@lg %&%Qe"(b&ﬁ@% 894 SH% (120

, ), 1.45 (gH, S%’)B . ?1 3H,t,J=7.0 Hz), 1.35
drvEsst Akl & TIA-(BtRbyX e drbdivishenvilethylhydrazinium
OhilorictearbentdBiity)lethylidene }hydrazinecarboxylate separated as crystalline solid and was coliected

%ﬁkni%ﬁ%@%%ﬁh@@ﬁﬂﬁtﬁemé]%Lb)d)i@ryg@meqa{@@m@t@;.l(ale GMRA500 Mz,
mm was freate 0 - B r llan _
(58:%51%%' yas freafed wit 3728% é”ﬂzg f*%-%ﬁé-%?f%rgfﬁ% WH, ¢, /= 7.0 Ha),

at’room temperaturé for one hotir
cortEhtrsited Litles) redu a8l pressiirdzand the residue was dissolved in

water (100 ml), Washed_with DCM 2x. The DCM was back extract_ed with
WRI813%) Bl N 20 AL RS AR HAUARIDGAI WAISLSQUUHOR AL round-

Co 260 t0 = 50 M 0 M) Was & ed and this was
NaBH.CN (6.0 g, 0.095 mol} and zert-

|%B?mﬁlé}jz%e&we§2mfhgﬁe&fm caps and magnetic stirrr
{bfaethiokyearsonypiamyieibgpliiydazivam cHiorite: QMR (500 18] were
Mg Reetone-a6) 1.1 A dfaubrof plibizndiilodidalilGndior®e8atd 71 734048 3mol) in
(Chﬂ: ?53 'n:]ILI)_'\%'észsll_ch’f1341Ir A%Zecngiaszﬁnge purnp. Compietion of addition required about 10 h. The
mixture was dituted with EtOAc (200 mL) and the suspension extracted with brine (150 mL}. The

organic phase was separated, dried (Na,SO.) and concentrated on a rotovap o give white solid. The
white solid was taken in CH,Cl, {100 mL) and 1 N NaOH (100 mL) was added. The suspension was
stirred vigorously at r.t. for 1 h and then diluted with CH,Cl, (100 mL}. The organic phase was separated

.38 -
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SJilcel 03 40.6.0.15 mhmin, 10%

= 6.8 Hz, 1H), 7.76 (d, J = 8.5 Hz, 2H), 7.97 (d, J = 8.5 Hz, 2H). MS
C1H16N,02 Cald: 208.12; Obsd (M+1): 209.19. 1COpEt 1CO2Et
HN.NH2 TFA HN'NH2 TFA 20 Step D
{(1S)-1-14-(ethoxvcarbonvl)phenvllethvi}hvdrazinium trifluoroacetate and
{(IR)-1-[4- (ethoxycarbonvl)phenvl]ethvi}hvdrazinium trifluoroacetate.
tert-Butyl2-{1-[4- (ethoxycarbonyl)phenyl]ethyl}hydrazinecarboxylate was
analyzed by chiral HPLC using two sets of conditions. 1) Daicel column

E % o0 e t 6.66 min;

R "B R ARGOrarS were es di é%gn%gepargg VE'S a% Comenfﬁtedm

2pOlOFPRIEB05 EOHYROY PR RT 446 pfa’ﬁéty @y%réeﬁwlmﬁfi@ﬁﬁﬁmak mghwashed
\Qitﬁﬁd%he/mWl&@%bﬁﬁ@ﬁ{w&h&@ﬁdfﬂaﬁvlﬁhﬁ&ﬂ&hmjHydsazixﬁcéﬂadﬂj{hte HPLC/MS:

"gn ggg&/ﬁ He tan?e% The %%ﬁﬁ?&%{ﬁ&ﬁ% seaie\using his gojuran {£0%, oy

st moving enantiomer was idéntical in edc
%és@&ﬁ&%%%%éé%éﬁﬂ&%’sﬁatﬂﬁsﬁ%&% b& tHe 18) éndfiomes! GH.4/=70
HL)2'eH120 tal.1 kleOH)), vide infra. The slower (R)-enantiomer was
also isolated ([a]p =+122 (c1.1, MeOH)). 30 Either enantiomer could be
derotected tWlth 45 45 10 TFA DC TIPS (‘41}0 C DJ, .5 hr). The excess
2 S ESHE was dissolved in

water. The B9 WAler $ptwraeaomewaﬁm%wmangZQ&leIAaeo%M {BY IS mmol)
WEEREL d&ut&@“ﬁq WE{‘ISEM%%’@? g&yThgneC@H%lqgg éﬁ%&g’&éﬂﬁé‘fx\%ﬁe hour.

evaporated under vacuum temp followed azeotropic dryin

%ﬁmﬁt‘m&ﬁéstcbomrzfgfl m&e{é% %Bwéessure and the resn%{ze was digsolved i wa %:r (100 mlb),

@By i Retiaxy EearBoRy phenyfraasip ydraeiicm Hifllidhcdaetaresagddgd o the
&/cismfts OiteNMR(HH0 dMidznERBOD)Gn!1 GB(N35S rdljlwkizadddd)qrit. 49 (o

hZe@ 2 é{% BH) & 20140k rfo By gt B £ f e mufn L iizid@ HIRR (500
ﬁdt%% ;3:3%4 ) 8/ Q%digi g_ _I_J|Z—’ Gzé_piz '\Ql% 9 ﬂ](GI}IZQ% Ig:zag-]) 497 (g, J
(eﬁcﬁ&fyéﬁ borfySphahylit ?é%ﬁuuﬁ?ﬁﬁu&b&é%&té‘*é&% e 208.12; Obsd

Priepadd. 18- an identical fashion. Determination of Absolute Configuration
of Enantiomeric Hvdrazines 10 Absolute configuration of the enantiomers
of tert-butyl 2-{1-[4- (ethWenyl]ethy zihecarboxylate
was established by conyersion to ethyl 4-[1-(2-
benzoylhydrazmo)ethyl]benzoate followed choiparlson of the sign of
optical rotation with rep ed.;zd;ai;a [Burk et EN;. ,]’,etrgl;{edron 1994, 50,

@eZhéx HPb])n mﬁﬁﬁﬁtm\ﬂ%ﬁ@%m@% raﬁ@ﬂzmylgu{-ai e usm,v two sets of
(sosyeattonyeneny ey irazRseabonale (048 8o2S20meD g

o & chi al separation’as descti ‘above was trea
(11228 oimLrorionmat W%ﬂ%@?@h@héﬁ%ﬁéﬂc’sﬁ%féwﬁeﬁe*aﬂcs%ﬂrdt%ﬁ\/a&ﬁw% n-
theresidoabTiFAcwasyremalrad LY, coevaparation fronydoiuenetdiae; 12.17 min; t

rﬁ%fﬁﬂg %@&i@mem were resolved on a preparative scale using this column (20% EtOH/80% n-
Heptane}, The fast moving enantiomer was identical in each case and was subsequently established to be
the (S}-enantiomer ([olp™” = -120° (c1.1, MeOH)), vide infra. The slower (R)-enantiomer was also
isolated (Jojp™ = +122° (c1.1, MeOH)).

Either enantiomer could be deprotected with 45:45:10 TFADCM:TIPS (40 °C,

1.5 hr). The excess reagent and solvent was evaporated, and the residue was dissclved in water. The

-39 .
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20 (1-hydrazinoethyl)benzoate was then dissolved in CH,C12 (15 mL) and
cooled to -78 T. A solution of benzoyl chloride (365 L, 3.15 mmol) and
2,6-di-tert-butyl-4-methylpyridine (745 mg, 3.63 mmol) in CH_2CI2 (5 mL)
was added slowly at -78 T. After 3 It at -78 C, the reaction mixture was
loaded quickly on a SiO2 column and eluted with 30% EtOAc/hexane.
Fractions containing product were concentrated and purified further on
HPLC using Kromasil C8 column (10% to 70 % CH,CN/H,0/0.1%TFA, 12

n), .25 and again,on s 30% EtO exane)
Yﬁ?x)(é eth Waﬁ- - geﬂﬁégoeﬁhg%raznﬁ%; hyITBSe“rflezr?)g\%%{( ﬁ%%%? \J%QAX/% gater. The
egﬂleewﬁiil)mlmm WS AN ARST VRIS RuTATCED BBloRedEY preptropic drying
st Aoien <6 YovispieaRehiae % (1:-ha Hiaeeck 85 miheiale2ay B hva8 2 pfum

t(a“ﬂuo%'gigétg’ls HAMR, 15994&"83'60 ﬁﬁzcéﬁ o%)%oﬁa%ﬂgH 27'5-17{% ; 22345 &4, 3=7.0

o3ﬁ>z)4 Qfﬁwwﬁz» #6154 57 eI PG S R -5
Bz ZHD ME)CLHIBYBHa: 2296 D Bhey Ai411 (31919 7R0-HA), 13C NMR (500
Mﬂ%y&%ﬁ%ﬁiﬁ@l]’e@zﬂ ﬁ@dﬁﬂ@@tﬁg 1rifBrd Reth@2d s Q@@e@%&cﬂ-ﬁ%ﬁ@nticﬁ fashion.
130.18, 128.94, 127.47, 127.15, 61.22, 60.21, 21.21, 14.58. (5)-(-)-ethyl

4-(1- (2 benzoylhydrazmo ethyl]-benzoate was similarly prepared from the
Beton 5 RN Enantiomeric Hyvdrazines

2-{I-[4- (ethoxgma@wﬁghw}@ﬂnyk}twdme@mb@wmeiHPLC/MS -40

f 8 (o .
L e

ajl -
TR R (850 NI G g (54 4 g 3, o
(i [Boris): 7. 65:(2Mddr JO%, 05H£§%9? AS-{(Lpter I ROWAYAAB (2H. d, J =
%%ﬁﬁ%ydzaggo (&t (9580 !d]‘@”’ 4): 380(@'3% 1q C@E:l?}@ﬂ’kzd 15&3%} g%m gmo"c 0.3
Z
EPRAF-& jo f’f)“’quaf%gf %6 3} 5@ g’ T%ﬁe } ['\|130 13,

130.02, 128. @@51125751&8 Oy Ing RABHONST (1 091D @i414 58 Intermediate
NthoxGaaddvie) phiy T§HR Rk dth SteipyAltent: Baty[2 .42 mmol) from a chiral separation as

@Ehad4simethoxvcarbanybenzyidenethvdrazineqardoxyiatesiNts concentrated
chemistry described in Intermediate M, St A abo , the title %%%ngfu%lﬂg iyl 4-

A BRI (500 My EOET) S E5E 61 465
Vi gcfeziPoeth I Hdazoap s Tog8d{ispls=d i) CYLOE: (bt @Limmlww B g golution of
%&Hﬁl&ﬁ&@%@ B tentsBiidl) and 2,6-di-rert-butyl-4-methylpyridine (745 mg, 3.63 mmol) in
xvcarbonvl)benzv. %L rb v, Usin ch MUSITY ;0aded auickl
%escn h% nte(ir%mé; 3 ate ?\7% J t\édp%éabovet ?r?eiﬁt%eeé%afnpoalﬁﬁu\iv% oaded quickly
ﬁ%@p%\%bdoiwmé%e‘?w&l BHEREhoras oG 3RTEE B e eentated
2H)p G063 (onisy MY ARG, KBomBiBH zolRik)  8100(H) 7-C8BHH, @H) *AT A, 12 min),
%ﬁggﬁzién(!ﬂh*@&@@m&mw})E@Kefﬂm%wm}@mqr% Wsin gchemlstry
described in Intermediate M, Step C abov 3th%_‘tle ch 8§J was .
BreBETRIRE (SOePHIY, CR0Ly &9 . sl colem
Chiraleel OF, 40 °C, 0.3 mL/min, 10% isopropancl/90% nmheptane t 35. 79 min [ofp™ = +192.4° (cl,
CHCLy): "H NMR (500 MHz, CDCL): § 8.03 (2H, d, /= 8.0 Hz), 7.94 (1, brs), 7.66 (2H, &, J=7.5
Hz), 7.51 (1H, 1, J = 7.5Hz), 7.54 (2H, d, J = 8.0 Hz), 7.40 (2H, t, /= 8.0 Hz), 439 (2H, q, /= 7.0 Ha),
4.36 (1H, q, J= 7.0 Hz), 1.46 (3H, &, J= 6.0 Hz), 1.41 (3H, t,J= 7.0 Hz); "C NMR (500 MHz. CDClLy):
§167.76, 166.69, 148.16, 132.70, 132.27, 130.21, 130.18, 128.94, 127.47, 127.15, 61.22, 60.21, 21.21,
14,58, (S){-)-ethyl 4-[1-(2-benzoylhydrazinc)ethyl}-benzoate was similarly prepared from the faster

moving isomer of tert-butyvl 2-{1-[4-(ethoxycarbonyl)phenyljethyl thydrazinecarboxylate. HPLC/MSE:

- 40 -
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2H); 7.54 (d, 3 = 8.3 Hz, 2H); 8.05 (d, 3 = 8.3 Hz, 2H). MS CgH,2N,0,

Cald: 180.09; Obsd (M+1): 181.12. -41 GENERIC SYNTHESIS OF

PYRAZOLES, METHOD A EXAMPLE 1 H'vOH N-N CI OF3 O CI Step

A Ethvl

4-{1-13-(3.5-dichlorophenvl)-5-0x0-4.5-dihvdro-1H-pvrazol-l-vllethvl}benzo

ate. A 5 solution of ethyl (3,5-dichlorobenzoyl)acetate (3.0 g, 11.5 mmol)

and {1-[4- (ethoxyearbonyl)phenyl]ethyl}hydrazinium chloride (2.55 g, 10.4
mo:} was refluxed in HOAc (80 ml) for 4 hr. The sglvent was removed

Tinder TédiiEdd Presslita  antithd e e Ekesh Up Wifh Girphaiadie

iveasipenh Vs sakpNadCOD 2xkpbiine, ardaitied ovEIiNn2 SOMRRISIEIMEz, CDCL): §

£6Y Q@ﬂt ﬁhlriméagrﬁwﬁsl%%n%s él?sfo geat-hyé @@esamqé%lﬁ'\dggqﬁﬁﬁ 48 (2H, 4, J
%ﬁﬁ%‘ }b%(/ag’n9 (é]al[te? ass%a(?/vi% e s.o{dS ‘g/LC (%é;%e)[h i/ﬂzl)-%ll 043t ¢ /=63

NMRY508. M¥t2 ] € BOI3)SIMR 3 ¢MEETCDEI): @1_@5 i1, 7@5(@; HET2,0H22, 13215,
BbLY, 35520 % 22+6:H20AH) s3806cho) 55 22 B bz, 111); 4.36 (q, 1= 7.1
Hz, 21H; 5.57 (q, J= 7.0 Hz, 1H); 7.39 (t, J = 1.9 Hz, 11-1); 7.50(d, J = 8.4

Hz, 21H. 7.52 (d, 3 1.9 Hz, 2H); 8.02(d, J = 8.4 Hz, 2H). MS
C20Hi5CI2N203 Cald: 404.07; Ob%FmRF%iat)N405.20. Step B tert-Butyl

N-(4-{1-[3-(3,5-dichlorophenvl)-5-0x = -IH-pvrazol-l 15
vllethyl}benzovll-S-alaninate. Ethyl
4-{1-,3-(3,5-diehlorophenyl)-5-oxo0{4,5-dihydro-IH-pyrazol-I-

yllethyl}benzoate (2.23 g, 5.50 niiof}wag.dissolved in MeOH-dioxane
(2:1, 50 ml). A solution of NaOH (0.7 g/15 ml) was added. The mixture

was heated to 60 C for 1 hr ThIS Was aC|d|f|ed Wlth 2N HCI (10 mI and
& fagid A pethoxyces ligden pecarhoxyings “hemistry

é@ﬂd%i&ﬂm@mdﬁmﬂtﬁmaéld@emdma@l)ﬁom@sbh’dsmsam%@éﬁdéﬂqmﬁz CDCly)

DMF (13m] B followed vithdDIEA Y48 1)) ,720 betaialanine s-hutyh esterd, 1= 8.5 Hz,

hydrochloride (3 g ). A solution of PyBOP (3.43 g) in DMF (5 ml) was then

added. After stirring at room temperature for 3 hr, more PyBOP (1 g) was

added and the reactlon mlxture was stlrred overnlht After addition of

QiER s af EALEL 2, azingcarpaxlate tvacm%‘@y described in
(m@@lpdi)tV\Ms m@@h@melmmmvmmgwmwnh&% QPClLy) 6 1.46 (5,

BG12X, (B%HIK 2003, 2X; brne: 2XHE vapesation ohisolvent @aves an oily:, 2H).
reS|due WhICh after flash column chromatography (SiO2, 0-30% 25 ethyl

Bum cl_ de. Using chemistry described in Intermediate

Ef&r%iﬁ%?la%@kﬁ?ﬁ}%‘r%%“(@ "éﬂaﬁfﬁaf AR SR ETRIR ST MHE ) 419 ¢,
DIISG4Y) B 8.8 SHINYIS 1478-®13 B 281 NS GH)BAE{id-J 80790 Psd (M+1):
24)18.42 (0, 3 = 7.0 Hz, 2H); 5.56 (g, J = 7.1 Hz, 1H); 5.99 (s, 1H); 7.30

(d, J = 8.3 Hz, 2H); 7.47(t, J = 1.0 Hz, 1H). 7.73 (d, J = 8.3 Hz, 2H);

7.76(d, J = 1.9 Hz, 2H);

_4] -
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8.43 (t, J =5.6 Hz, 11-1); 11.34 (s, | H). MS C23H27CI,N304 Cald: 503.14;
Obsd (M+Na): 526.05. -42 Std C
tert-ButyIN-{4-11-(3-(3.5-dichlorophenvl)-5-{[(trifluoromethvl)sulfonvlloxv}-
1H-pvrazol-I- vDethyll benzoyl}-B-alaninate. tert-Butyl N-(4- { |
-[3-(3,5-dichlorophenyl)-5-ox0-4,5-dihydro-IH- pyrazol-|
-yllethyl}benzoyl)-(3-alaninate (2.05 g, 4.06 mmol), TEA (1.7 ml, 12 mmol)
were dissolved in THE (35 ml) at -78 C. Triflic anhydride (1.1 ml, 6.2

mmol) was added, The coaling bath was remaoved 5 and the reaction

mixture was stlrre8 %&?ﬁé%g}é}%%%t%np m%%%%}a B%/ gdﬁlng ethyl
acetate, water. The organic layer was\Wasked with 0.5 N HCI 2X, brine

2X, and. dried over Na2SO4. Evaporation of Csolventcand flash column
chromatography (5i02, 0 -10% ethyl acgiate/i%,pw&fggjient) gave

tert-butyl N-{4-[l -(3-(3,5-dichlorophenyd)-5+ { H
[(trifluoromethyl)sulfonyi]oxy}-1H-pyrazol-I -yl)ethyl]benzoyl} -(3- alaninate

as a colorless dry film. NMR (500'*\N DE(3) 8: 1.45 (s, 9H); 1.97 (d, J=

7.1 Hz, 3H); 2.53 10 (t, F=8/9Hz,9H); B J £B:9 Hz, 2H); 5.54 (q, J

= 7.1 Hz, 1H): 6.43 (s, | H); 6.8t Mz-/ 11); 7.33 (t, J = 2.0 Hz,

1H); 7.36(d, J = 8.4 Hz, 2H). £.67 (d J 2 0 Hz, 211); 7.74(d, J = 8.4 Hz,
2H). MS C,6H26C12F,N306S Cald: 635.09; Obsd (M + Na): 657.89.

210 élﬁtﬁw 4-{1-{3-(3.5-dichlorophenyl}-5-0x0-4.5-dibvdre-1H-pyrazel-1-vilethvl}benzoate. A
Mgl (3:4{3] 53 didhidropaenyl s St fluprontetimd)sulddmifloxy}- 1H-pyrazol
ckikScyheshyiipenzoviiiSralaninate sambereselved wisdial ktthd in HOAC (80 ml)
&&m@'%gﬁ@e&%mm%@bm@aﬂe@g H%Q;.Sfe %&ﬁ%‘?&(&%&%&l{%%@&nvi acetate,

-isomer R; = -isomer 1 mln ar usin

SRSy OO SIEOR o E . & T 0 SUIE R TR 50 0- %
eSyiswner e M preparaey dondribhs Geing SEO EhrotatotFapisy: H-pyrazol-1-
1590M B> 50irolmil).CTiie abgolutersi@dOdhenrtisikaf (theMWe CDCL) 5:

$Q§K@|?S7V\ﬁ§¢:%‘ﬁ§b"ﬁi“@d7 by, preRaralionsql an-adiantiGisample, Ok 22.6 1z, 1H); 4.36

thytyLN-1A-[SH-(3+3.7 22 -"39u—19 2 |E) 75006, § = 8.4 Hiz 9H). 752 (4, 9 =
dq hic k}':‘ i Ulinyox ot ivothalbenz
e

&(ﬂ:ﬁ)v%M&ﬂ}@WﬁﬁﬂmwmhmyHemﬁm@itmmmm Hslﬂui(ﬁ’ﬂa@eiﬁﬁe{ pyrazol-1-
%@Qoatzhﬁ’.ésé) s%@%grow@ﬁsla%@ad& SARR G Allernativiehs tert-Ruiiion of
[ § 9 r[g; dIChcl:l OQ{:{' re was e te to 60 ° for Ihr as acad;ﬁed with 2N
tr uoro‘?net Saifo ony oxy pyrazo ylethyl enzoyl} (% alaninate
Wﬁa‘ GECRYSIASY Fﬁﬁﬁ‘i‘& ‘?éb A BeEthe® RS AGTHEPEd (mixture
Wémétﬁ%&{@@)‘ﬂB Busdichioropireripl) 18 18Xd-4 Sulliired MHtpIHEAGKS ml),
ylethyilhepzgatefMeathod Sidxampledubien A)RP destrhehirSiens Bs ten
ad@(g:cg A@Qpéfﬁ'n@t@ﬂ@m temperature for 3 hr, more P BOP {1 g) was added and the reactmn mixiure

Na::ls'lsltz [z) € % A LPICE}{%%OEH‘I enV|)5 tI’I Ometgeaté/d) 0 69@8'} mm Ethvi
vrazo Yrél V[ e enzov anl ?el’%

Ncmtf(@ég pl(bweg @@F%ﬁﬂ?r@f) H@ﬁ?}ﬁ 1a3/er was washed w11¥1 0.5 N HCI 2X, 3% K,CQO, 2X, brine
{etriffirerontethylsiutiomyitoxydill Fpina 2bidh-slye el belnmo yH(@aignphaféio.. 0-30%
(@ MagsR:04 Banmeath-&dtifluaramethoxy-2: paphibydperenis-acid (Sikyng, 1 F-
%%P@T)‘(Q %el%%}(&%lyxlé&téaml AV ﬁiﬁﬁ‘?%@u%@z DMlsg do) 8 1.37 (s, 51D
D e B T I d Hadih 599
dedgbitated aééﬁ”o%‘f%ré‘ﬁ’ {e—dEIQ]Hz H}. 7.73 (d, ] = 8.3 Hz, 2H); 7.76(d, I = 1.9 Hz, 2H);

8.43 (t, = 5.6 Hz, 1H}; 11.34 {5, 1H). MS CysH,,Cl:NaOy Cald: 503.14; Obsd (M+Na): 526.05.
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35 microwave reactor to 100 C for 10 min. The mixture was quenched

with 1.5 ml of CH3CN:H20 (3:1, -43 with 5% TFA) and product separated
through reverse phase preparative HPLC. The collected product was

treated with | ml of TFA-DCM (1:2) for 30 min, and the residue lyophilized

to give N-[4-((IS)-1-{3- '
(3,5-dichlorophenyl)-5-[6-(trifluoromethoxy)-2-naphthyl]-1H-pyrazol-I -yl)
ethyl)benzoyl]-(3-alanine as fine powder. NMR (500 MHz, DMSO-d4)

6:1.91(d, J=7.0Hz, 3H); 2.46 (t, J=7.0 Hz, 2H); 3.41 (q, J = 5 7.0 Hz,

S Lo A8RIa LIV A 10-13123 3 Wlikchio b K eh vB-5 8 1ty 024 (B2 1B nfirazol-1-

Dz BobiZodih: a2 Bk e O M2l £ 7245 é_mcﬁm&aag@mﬂz@%@hyhm 1H-

T
U 0B 5 40 B LB 0090 TN P G removed
@ Reerdpqi{ iR jaixi{B= (B2 5sDiehforb pherbpljesBifn was quenched by adding ethyl acetate, water.
Brétsftuarome they)sk-haphttvlad-purazel 4, and dried over Na,S0,. Evaporation of

viieivhpenz Qv -alamne e s B sy IN- (Al LR)l263H3 m-High tRRRE QW) Brr-bury!
B e SR L A S A
Na[@z((@_@jl %)lfgle(sggyﬁgmd\ﬂ%ﬂq(@ﬂglmgz[ 1%{},11) §8:1.45(s, 9H:; 1.97 (d, J= 7.1 Hz, 3H);, 2.53
flubrarh éth 6),) 32-haphthiy| HHEDy FaAdl-| Iy fethiyh) BEnZedd] (3 alahiné.ds 6.2 Hz.

fing powder NMR, (3007 Mirz s DMESQ-d1))6:5:00(d =1 z.070, Hay; Br)a 2148 &1z, 2H).

44*58 O H2,720), 3-Go (e A 8uld (95 s851H¢, 1H); 7.20 (d, J = 8.2 Hz,
) S BT (s I 7.56 (1. = 2 0Hz. 1H); 7.57-7.60 (m, 2H); 7.71 (d, J =

84Hz 2 H); 793(d J =2 Hz, 2H); 8.04 (br s, | H); 8.06 (br s, | H); 8.09
ferr-BeeyDM: Pzl -(ﬂ-[?;%@l@lctppﬂeﬂygré- Hriffuaergetgtisulfengis 1zl H-ppramis -
20:GARI24TLREANIDAE aldeHhtdi; BbAGIIVE 1JhBlPR AT dhGENERIG!
%ﬁMJAﬁ'E%*@;Q&AD%B&Z@%@g M%B'tQ:D@z EXAMBLES (0 s O iEhre

Nlromatoora% ?W&%{ 3 (6 ? thO gpbﬁ]\/f % OXCP oaré:?g tlelzunapreparatwe

en§|0 mmo potaSS|um e onate
‘é%lﬂ’?ﬁ%‘aﬁgéﬁ ‘EPF@W&%?H BTV 68 Bl ity BAAVIOME S F e of

the two samples was established by preparation of an authentic sample of rert-butyt N-{4-[{$}1-(3-(3,5-
dichlorophenyl)-3- {[(trifluoromethylsulfonyijoxy -1 H-pyrazol-1 -yDethyilbenzoyl} -fB-alaninate
(ChiralPak AD column, 6% isopropanol/heptane, R, = 15.8 min, coinjection with (S)-isomer from above
R.=16.1 min} from {(15)-1-[4-(ethoxvcarbonyDphenyll-ethyl} hvdrazinium trifleorcacetate, vide supra).
The (5) 1somer was used in Step D.

Alternatively, rert-butyl N-{4-[{1-{3-(3,5-dichiorophenyl}-5-
{[(tidfluoromethylisulfonyl)oxy} -1 H-pyrazol-1 -yliethyl Joenzoyl} -f-alaninate can be prepared without
chromatographic separation of the enantiomers from ethyl 4-{(1.5}-1-[3-(3,5-dichicrophenyl}-5-0x0-4,5-
dihvdro-1H-pyrazoi-1-ylethyl}benzoate (Method C, Example 4, Step A) as described in Steps B and ©
above,

Siep Db Neldo((1.53-1-§3-(3.5-Dichlorophenvi}-S-I6-(trifluoromethoxy)-2-naphthvll-1H-pvrazol-1-
vllethvDbenzovl]-B-alanine. ferr-Butyl N-{4-[(153%-1-(3-(3,5-dichiorophenyl}-5-
{{(rriftuoromethyl)sulfonyljoxy} -1 H-pyrazol-1-yhethyl]benzoyl | -B-alaninate (10 mg, 0.016 mmol}, 6-

trifluoromethoxy-2-naphthvlberonic acid {5.1 mg, 0.02 mmol}, and TEA (14 ul, 0.1 mmol) were
dissolved in dimethoxyethane (0.5 ml) and deoxygenated by vacuum-N; fill cycles. The catalyst
Pd(PPhi)s { 2 mg, 10% mol) was added and the mixture was deoxygenated again before heated in

microwave reactor to 100 °C for 10 min, The mixture was guenched with 1.5 ml of CH;CN:H,O (3:1,
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ml) was stirred at 40 C overnight. A suspension of

6-methoxynaphthyl-2-acid chloride (4.9 g, 22.2 mmol) in ethyl acetate (20

ml) was then added to the above mixture. The reaction was stirred at

room temperature for 2.5 hour. The reaction was quenched with 60 ml of

2N HCI, stirred for 5 min and then washed with 0.5 N HC12X, 5%K,CO3

2X, brine 2X. Evaporation of solvent and vacuum drying 10 afforded ethyl
3-(6-methoxy-2-naphthyl)-3-oxopropanoate as an oil. NMR (500 MHz,

CDC13) S: 1.26(t, J =7.1 Hz, 311); 3.95(s, 3H); 4.09 (s, 2H); 4.23(q, J =

ithHZ, ), afdhpéekiod scparﬁekﬂﬁ).r&*gﬁ reketsk(plthsd preaaritd 2119.0. Hae ddtlpitédhoduct
(0o 458 {7 A rE 89 '1"2 19047l i 49868 45818 % € F-((15)-1-43-

); Il- I t100/ enolf m erve
S S B R S S PSS e
étﬁw%deslﬁ’é%ﬁé@@/wﬂﬁéﬁwt?%@ 11%‘ @xbpﬁo%&%&éib %éfdng 18&5Hnmdy 341 (0. 1=
andiankydrots hydidzibe {0.63 ik 20-rdiidd) Weré.2efhuxBtl Tt HO e 1 180 1H):
i} fo6@hots. ﬁ@lx@m&waaﬁemve@umde& hesiucedTprRssEie, ANdsbe or s, 1H);
%ﬂ?&?y‘@ﬁ aﬁ%egl 1"!‘ ReMandeallected by filralionia give - k.0, cad
6-methox ht y) 2,4-dihydro-3H-pyrazol-3-one as an” off-white
géﬁr&ll T%l?édé%‘mlﬁoﬁ%d‘emsts in the enol form in DMSO. NMR (500 MHz,
DMSO-d,) 8: 3.87 (s, 3H); 5.95 (s, 1H); 7.17 (dd, J = 2.7 Hz, 9.0 Hz, 1H);
7.31(d. J = 2.7 Hz, 1H); 7.74-7.84 ( @115 B41 20 (brs, 1H); 9.66 (br s,
1H); 12 (br, 1H). MS C4H32N202 Cald: 240.89, Obsd} (M+1) 241.08. Step
C N OH
3-(6-Methoxv-2-naphthvl)-1H-pvrazol- luofomethanesulfonate.3- -(6-M
ethoxynaphth- 2-yl)-5-pyrazolin-5-ong¢ (1.58 g, 6.58 mmol) and pyridine
(1.62 nil, 20 mmol) WGI’Q&ISSONGC&\JII} HE (20 mI) at 78C Trlfllc
anhydride (1.68 ml, 10 mmo Ws added- g
was removed, and the reactig# S rred for2 hours. The

mI andz_l\! H_CI (10 I(!' e ¢ ] :
qishisuzedifraksng ﬁﬁh@é@?&bﬁyfﬁg’bé@)@ 5%@%%1*5%@%&@ in DCM)
tQ@lﬂeo&ﬁﬁémmlﬂﬁwlMﬂlﬁﬂgyﬁzﬂzH-pw&zﬁb&x—:y:lyl} R-alaninate was converied as described
tfﬁ@k@ﬁ%@'@@é@@ﬂ&ﬁ@ﬂﬁt@,@)51a{W(hI‘Bedﬁﬁiﬂﬂ@ﬂ}l&ﬂﬁ)@@ﬁ&{ﬁﬂém&%@j@&ﬁphmy A FH-
%ﬁ%ﬁ ?]’ch@ 7)%@&9{1‘}] ﬁﬁ_a%‘n%né_g f&xb@ev?d@?\(ﬁﬂz gﬁo x?vrﬁz"&v@@ Hz s 1= 7.0 B2,

B R E AR A S 338 B Ghsridy %%%%ﬁﬁ e
§té®(l1 D' feAOBatViEN Y(Z,Taﬁéwme%@omi@eaﬂaﬁuﬁéié A 5oltidA oF N R 504 (rs,
Q/HR fil§ was atdecbtal, methyii4-atetyibenzedts (o, 08)gs 283 maohzr H). MS
I\Ag@zl;bgm@eb@dlﬁﬁﬁq Miyuéfierstirsingat room temperature for 12 In,
the mixture was acidified with 5N HCI, and extracted with ethyl acetate.

The organic layer was washed with brine, dried over Na2SOA4.
Evaporation of solvent gave 4-acetylbenzoic 5 acid as a white solid.
4-Acetylbenzoic acid (2.45 g, 14.9 mmol), beta-alanine t-butyl ester
hydrochloride (4.0 g, 22 mmol), DIEA (3.9 ml, 22 mmol) and DMAP (100
mg) were dissolved in DCM (100 ml). EDC hydrochloride (3.5 g, 18
mmol) was added in portions. Additional EDC (0.7 g) was added one hour
later to complete the reaction. After a total of 3 hours, the reaction was
partitioned between ethyl acetate and

S44 .



10 0.5 N HCI. The organic layer was washed with 0.5 N HC13X, 5%
K,CO3 2X, brine 2X. Evaporation of solvent, and chromatography over
SiO2 (10-20% ethyl acetate in DCM) afforded tert-butyl N-(4-
acetylhenzoyl)-(3-alaninate as a while solid. NMR (500 MHz, CD70D) b:
1.44 (s, 9H); 2.57 (t, J = 7.0 Hz, 2H); 2.63 (s, 3H); 3.61 (t, 3 = 7.0 Hz, 2H);
7.89 (d, 3 = 8.5 Hz, 2H); 8.05 (d, 3 = 8.5 Hz, 2H). Step E tert-Butvl
N-[4-(1-hvdroxvethvfbenzovll-R-aianinate. Sodium borohydride (0.28 g,
7.4 mmol) 15 was added as solid to a solution of tert-butyl

N-(4-acetylbenzoyBHSERENNATEH RS (Y, YRAKHBY) MENESHE(50 ml).

- After stirring at room temperature for:3ohveirs the reaction was quenched
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by adding ethyl acetate (150 ml) and 2N HCI (504nl). The organic layer

was washed with | NHC12X, brine 2X Qriedgyer Na2sSoO4.

Evaporation of solvent and vacuu afHorded tert-butyl N-[4-(1-
hydroxyethyl)benzoyl]-(3- alantﬂatﬁ Iorless oil. NMR (CDCI3) 5:

1.46 (s, 9H); 1.49 (d, J = 6.6 H&, 2 (t3 6.0 Hz, 2H); 3.67 (q,
J=6.0 Hz, 2H); 4.94 (9, 3= 6.8 Eﬂ\ﬁ?lH); 7.42 (d,3= 8.2

Hz, 2H); 7.72 (d, 3 = 8.2 Hz, 2¢{). MS C16H3,NO, Caid: 293.16; Obsd:

M+Na 316 12. Step F tert But I N {4 11 (5 (6 -methoxv-2-napbth g

RiemOS B defomatiessdmanheli-d-guarananoate SitiRsBHI i E i o)
E%W@tﬁbﬁyﬂmtphﬂﬁﬁ) @Hﬂp@a@@l%ﬁiﬂ&ﬂﬁﬁ@@r@ isthidd @gmﬁé)wa?t@ efilyB@etate (100
@1 Be@b smrand) Atet-Budtyl - [ 4-(lpycicaxyyethigbbenzopii2 ataninatei{ 142 g,22.2
%glm@l))} ﬁ&g&édmxﬂ;@mm %%@a&ﬂf&nﬁtﬁ@ r@ﬂé?&éﬁ&(@vas stured at room

em ergurg org ?CM 5 m onll%%b Jjgle %x O 87 c?}ldr% min and then
ffwas adde slow%l e mlxﬂJre Was stirre for hrandeﬁ

ritfdted YA G mil RS rédidiganas EmEtsgrapHen 9(‘§1@2‘mm drying
25389 bthyH acetateygadint) 16 -giver@#RZ gaafrtert-BUER (FYALHz, CDCL) &: 1.26(t. 1
+3:(Gunethoysi-paphiiyl); 5 Kuriflgoromeihylisutfonylloxy)s H; puyazeltid, 1 = 2.5

whethyllb %l} @ﬁéaﬂiﬂaﬁ N%S'YLR?Q_’Q@% %ggagwlélﬁy(%ﬁz TH);
9Fi 201% 59Hz 7(q

P%k%pgz%lgo%o%‘h 3‘“‘7% ?Bb*‘ér‘ée 78 (br, 1H

.. (. I L‘! ¥ {7 Z-LAPB u w ”._a'."-. ‘_‘*" - A .1;‘

3 _ Eﬂ;yé%(ﬁimﬁpw -2-naphthyl)-3-
b}%@régar&m&ﬂorgzl 823—11);@178(@@11]@@3451-!12@%1)8 GZ Wﬂr(ldl&]fml@llﬁﬁdze FefJuxed in HOAc
11@3 r(ﬂﬁozgﬂléuﬁH Zo18:BH%s 1) Baladd réiﬁc@dq;ﬂéﬁué H)hdMSresidue was washed with
%M 3335%’1}'6%%2{? §g, f%?a'éi‘on%éi%’ 8%&% 5. M%?uh%o) 923081168800 0ne asan

----- 6-methoxy-2-n

e R ST LBy PRL S R SN AR 5
Nﬁ\/ﬁ@(é@é MEE): CDCABY 35-61.46B2dH); 1.859d =P Ha H; 3ilfy;, 8660, 3H): 8.1
(toxk A B)BH®, (2H) 18)68 (b, J15. 50 Kz FRIN)O 3051 (34BH) ChB2M46) (¢ I8
odd EBJQ Hﬂfieﬁhgg’v(@nhﬁ%@im%ﬂﬁ ;5 6,15 {8hy o} omela ibguttdi el 2% (ehnokynaphin-
ek yl? 1(‘(Iil-gzdvnel_ll) ’587 2625%d 3 D-D? %Hﬁzﬂ )é'l 6'24 (gi)&i mmG:,}_)JZ&gre % s‘.s§lved 1n THF (20

i é“hyﬁ}defhﬁ mél&%ﬂ’éﬁ’ﬁ%ﬁf‘@df§aé&ﬁ1&°%41?1‘i@’°81§§’ath s
(WNB‘} ameg@cgogf@ﬁt@e was stirred for 2 hours. The mixture was cooled down to -78 C and
Niilded TriliB4R SdDichotophemvNFHG M aibothbhdphtiad Jekd- purazshddviien dilute
tl@}dﬁbﬁn&%@)’}@m ?an@xr Bia.gb'l?ﬁn’i legt ? purple residue, twlnch wlas pmjlﬁed by column

----- orom SUIoNyljox o
pyiérag[li (le% gﬁ% §§ pa g% | ﬁ glg 0 TV % E@Ir% Hl i na;}f}thyh 1 H-pyrazol-5-yl
PTEUGTeRSRIS W&&%YH‘%%?&%%‘MB b@ THM)S%% >3 (EpAY3 (@ T=22
(2. iG; Gbidldrﬁmblbﬂme&ré BudpendEddn toliéRe (616 hih-inta glasditiza (¢, 1= 8.7
Hz, 1H); 8.82 (s, 1H). MS CsHF3N;OLS, Cald: 372.04; Obsd (M+1): 373.06.
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A solution of Cs2CO3 (5 M, 25 ul) was added. The mixture was
deoxygenated by vacuum-N2 fill cycles, 10 and. heated in microwave

reactor to 140 C for 10 min. The reaction mixture was filtered through a
glass- fiber plug, and solvent removed under reduced pressure. The

residue was dissolved in CH3CN-H,O, and purified by reverse phase
preparatory HPLC. The intermediate ester thus obtained was de.

protected by treatment with TFA-DCM (1:2, 1 ml) for 30 min. Evaporation

of solvent and lyophilization from CH3CN-H20 yielded

Dol H4ok2ppa raxycakbpeyiethyiamineaarbonyhrhenybethyl-Be(2. ;d Hras added to

rgé&%h%%pmﬁ@a@oée@ mn ﬂﬁ%xm@m ﬁewfp&o%gé%ﬂs & fine RQWMMESom

MHz, D
PP E S 1S R ) S oy R e
CERPITIRDr (BRe VU D) 41729 96 N3-S0, (EMEOTBHAR 7 SUVEAl e 5 f&ﬁﬂibeﬂm
ks 48ieietidd = 1.7 Hz, 8.3 Hz, IH); 7.47 (dd, J = 2.6 Hz, 8.6 13z, 1H);
7.61 (d, J = 8.8 Hznbtbhid add (045=18 4hmkda); 2t!'e|r)a Zia%?ae(dbulﬁe%& ¥ @sokidride (4.0 g,

L R T

Repach P (b Sedi RBPUgHEASES RBSHigth dﬁ%b?m%‘yﬁ HYgafLpne oo later
wyifethipfreneyly(3A bdamiriel pféparedtin BsinplesPanismsd hepatede it rgate and
ERATHoBRIschythrgsmategrapbywsing & EhirmPak KX columind 2O XE2atdration of
mm}n %!ﬂr!i'&go%mg?a M@Q‘Iﬂ) GORAR A TRA)AL L& MR PC 1 VR (4-

ace m@ﬂ)?ﬁ a n & a le 011 (;Eiamﬁ é@?&@b&%%?ée[%ﬁ‘fgg%'cﬁ 7, I=7.0

enta IV€ asea on co ICa

arison of
Hﬂa%%hﬁéﬁa@u%@ i also dppiiio %ag‘iﬁaéééf@ BY: 58 10757

M,a@@%ﬂs N':N;c@ oﬁ-t@p]\ﬁ(dfzi&ﬂlbenmy!) pB-alaninate {2.11 g, 7.24 mmol) in

s Qé?ﬂgra‘?%ﬁﬂ\él%p%&%ﬁ&@}%éﬂ%ﬂ}{%g rlz!’c'n@(@a%%lx!:ﬁé%@&@ﬁ%@mnc ethyl
euzoa Et yI % hIo eny a3 (PX %) Wa&a&e F?H& 9(
ace Ciitf( (ie i

oxy rbofi phen drazmlum tr| roace ate”
(swzl @V@IM NBIFRYEHO %haa?yaﬁwétéﬁitméf@@edﬁﬂj fy8sVEHor 1
hrdbhesplventywas-removed undatereducBHIBrEEXre]: antb thePtbsidigad, J = 6.6 Hz,

puyified Ryrealemn chronatographyHSiR%,«20%, ethylaeetate isbexanesy 42 (d, 1=

té’z%‘éevﬁﬁhy%fﬁ(}s 08, 21y, MS €\ HusNO, Cald: 293.16; Obsd: (M-+Na) 316.12.
diehl oroph _-5-oxo_-45 dh dr ’ﬁ-| pyra z II | th Ib 0 a a

‘ D planinate 2’3-@6%&3_0:{;)233@@@) 3&@2@@1 ﬁﬁi tg_lﬂp)or@r%heaesulfonate
31367«131-62 ,nﬁ;hb); &@M@,M [-( Bykkpxydeh)d s B0y JateringdH . 2 1) 07 160 (Y, and
%ph&iﬂl;kﬂgspkgﬁ)(i 115@ {ds Jnmol) Y&z sugfr‘&dﬁi @ fsbnd 284 Du&ﬂ)@Mﬁzodicarboxylate
%%gl_'ml?g.Elé\lmmosl}Qv%lsdadé%igxzrlyo?ﬁgn@)ﬁu%%)& stirred for 2 hr and then concentrated to ~ 10
ml. This residue was chromatographed (Si0,, 25-30% ethy! acetate gradient) to give 0.727 g of tert-butyl
N-{4.§1-(3-(6-methoxy-2-naphthyl)-5-{[(trifuoromethyl)sulfonyl]oxy} - L H-pyrazol-1-yhethyl penzoyl } -
B-alaninate, NMR (500 MHz, CDCI;) 8: 1.45 (s, OH); 2.01 (d, J= 7.1 Hz, 3H), 2.53 (t. = 5.9 Hz, 2H);
3.67 (g, J=5.9Hz 2H); 3.94 (s, 3H); 5.56 (g, 7= 7.1 Hz, 1H}; 6.54 (5, 1H); 6.78 (br, 1H): 7.16 (br, LH);
7.17(dd, J = 2.6 He, 9 Hz, 11Ty, 7.41(d,J = 8.4Hz, 2H); 7.74 (d, J =8.4 Hz, 2H); 7.78(d, J = 8.4Hz, 1H);
7.79 (4, J=8.5Hz, 1H); 7.93 {dd, J = 1.8Hz, 8.5Hz, 1H}); 8.14 (&, = 1.6 Hz, 1H). MS C;;H;,F3N;0-8
Cald: 647.19; Obsd (M + Na): 670.02 and 1.165 g of rert-butyl N-{&-[1-(5-(6-methoxy-2-naphthyl}-3-
{[(rrifluoromethyhsulfenytloxy] -1 H-pyrazol-1-yhethyl Jbenzoyl} -fi-alaninate. NMR (500 MHz, CDCly)
8: 1.46(s, 9H): 1.85(d, J = 7.1Hz, 3H); 2.55 (1, F = 5.8Hz, 2H); 3.68 {q, ] = 5.8 Hz, 2H); 3.95 (s, 3H): 5.52
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405.20. 15 Step B Ethyl
4-1(1S)-1-(3-(3,5-dichiorophenvl)-5-{1(triffluoromethvl)sulfonvlloxv}-1H-pvr

azol-l- vDethvllbenzoate. Ethyl
4-{(1S)-1-[3-(3,5-dichiorophenyl)-5-ox0-4,5-dihydro-IH-pyrazol-I-
yllethyl}benzoate (4.93 g, 12.2 mmol), and triethylamine (8.5 ml, 61 mmaol)

were dissolved in THE (100 ml) at -78 C. Triflic anhydride (4.1 ml, 24.5

mmol) was added. The cooling bath was removed and reaction mixture

was stirred for 1 h. Ethyl acetate was added (100 ml}, and the organic

(phese. was Wwasthed 2 0rwisks wWaterti )Ny HGA 2 X 2artal irine72X (ddldsheadiandry Hz, 1H);
£ oMALAraR i SiQs.(fr 5% ethy @‘Eﬁfi@t@’ﬂﬁl 7hexanes)syiglded s ¢7 (d J = 8 TH,

ﬁ;‘xxﬁjoll[ %ﬁ)l E! I]%g)nglgggg ran %%c ess oH%iﬁfE%%%) %U&Og%] C13 i (M+Na}

§§Qt3 7.1Hz, 3H) 198(d )= 70Hz 3H); 436(q J=7.1Hz, 2H)

@éhﬁﬁe Zanlhsﬂyﬁ& {(41[IJ(F(&nrQetﬂijthaﬁ‘,@?le {-ﬂ(ﬁ&érdﬂ%t@b@ﬁ%yﬁ&@p} CH-
(!1 I-y I)Sthyébenzoyl} -f-alaninate é} 0 04 mmol), 2,-5-dichloro heny}boromc ac1d (15 mg,
ean) d?l %&? n orlgphe P e\tﬁrfli(i?fg( &%eggé%ihth ene ((Pé/ Irﬁ%m a glass tube.

a 5[?&‘8?“10@5(@% ‘dith %Wéh%ﬂj‘%{ﬂ‘?ﬁﬂﬂ%ﬁ’@ﬁﬂﬂ?ﬁlﬁ?ﬁﬁ% BygcHp T fill eycles,
gyirhcza@s{dl i;y[‘)i@tb}yﬂl}bem@ate 1(@_ 15 fgx; HJ@im.rﬁM)x;eaction mixture was filtered through a glass-
Sranetioxy:onaphthylkeineic agit- (&g 610 damal}, wandstoRHaIArBITeN-H,0, and

%&ﬁ%m lﬂ)ﬁ*eQre@slé%gQ%%E%rg‘r!%%gg I%Qﬂﬁéﬁf?@%ﬁé@t@%ﬂ% !gpdlﬁa@ @as de-protected by

hick Wall%,l e react|0{1 ixture was 9 N2 f r151 a
PRI Lro0 D o) e SR S A S iga gom
ﬁ@a@éﬂﬁ@a#ﬁeﬁ%ﬂfé%@a@wwﬁw@v&wwwﬁwh@@m@%ﬂxkrz%S
fenicvetkudesredusechpressijeyrand:the fesituelpal iR sl betwedtbo-d;) &
etylaacetasesansN HCl. 'The erganig layer wasy washed with Q:51); 579 (q,1=6.9
Hﬁ%l%ate“qgﬁw flegle 0@/%“!;&%?943 and filkered | EJ[SO%‘%‘E@ celterpad,. 744

% colum nchroma((q]pg/s 2 774 (&, T = 5.4
150k e%?éé&é@ﬁ d¥es) ?o‘%ﬁéé‘wﬂ%“ d, I'=8.6Hz, TH); 7.74 (
HisYH)[3-43 8- dichiorepheniBE5d(6 miethexiB2-nap Fhyh) S1 iy tazol -P3A¥etir 2.6 Hz.
yihenzeatgasadngfitad: BVIR (50Q MHz),GBCL3) 5: 1.38(t, J = 7.1Hz,

3H); 1.96(d, J= 7.0 Hz, 3H); 395(s 3H): 437(q,J 7.1 Hz, 2H) 5.59(q, J

Eerro Py ;_3’7’ SR B TS R0 SR o -

SlepigeEPEIo PETTY Sy iegﬂﬁ‘fd IRl 7 BREPTIFES B GHESFIOEFDPY HgiRY 2 FhiralPek
AB Bk (H)x 73800, alutng Gtk 20 2R THIONI 0] HIFA) A0 2H) i SHXOro give

@ﬁﬂﬁa@@j @ﬂa@éS@ﬁiﬂEMﬂS@@bﬁﬂe bASRoSRNCE) assignment was tentative based on
%o;lrgaﬁzo% FiRaA ﬁm%gg henvikas(@:methox:2:napntviliHR weaze-dohg 107,

lethvi}benzoic acid. Ethyl
4-{(1S)-1-[3-(3,5-dichlorophenyl)-5-(6-methoxy-2-naphthyl)-1H-pyrazol-1-y
[lethyl}benzoate (3.53 g, 6.48 mmol) was dissolved in McOH-dioxane
(1:1, 100 ml), and a solution of NaOH(1.2 g, excess)/water (10 ml) was
added. The reaction was stirred, at room temperature overnight. After 15
concentrating the reaction mixture to 50 ml, it was acidified with 2N HC1
and extracted with ethyl acetate. The organic layer was washed with
brine 2X and dried over Na2SO4. Evaporation of solvent and vacuum
drying gave
4-{(1S)-1-[3-(3,5-dielilorophenyl)-5-(6-methoxy-2-naphthyl)-1H-pyrazol-I-yl]
ethyl}benzoic acid as a white powder. NMR (500 MHz, CDC13) 6: 1.97
(d,J=7.0Hz, 3H); 3.95 s, 3H); 5.61 (g, J =
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7.0 Hz, IH); 6.66(s, 1H); 7.17 (d, J= 2.5 Hz, H); 7.21(dd, J = 2.5, 9.0 Hz,
1H); 7,29(dd, 3= 1.6, 8.4 Hz, 20 1H); 7.31 (t, J = 1.9 Hz, 1H); 7.32 (d, J =
8.4 Hz, 2H); 7.63 (d, J = 1.6 Hz, 1H); 7.67 (d, J = 9.0 Hz, 1H); 7.77 (d, J=
8.4 Hz, 1H); 7.80 (d, J = 1.9 Hz, 2H); 8.05 (d, J = 8.4 Hz, 2F1). Step E
N-(4-f(1S}-1-(3-(3.5-Dichlorophenvl)-5-(6-methoxy-2-naphthvfl-IH-pvrazo-
1 yli ethvl}benzov4-(3-alanine. 4-f
(15)-1-[3-(3.5-Dichlorophenyl)-5-(6-methoxy-2-naphthyl)-1H-pyrazol-
1-yllethyl}benzoic a “féll 6.76 mmog beta-alanine t- bulg/l ester
nycochioride (3,75 58 00 U IEAS s RSO ML S OMAP
(40 in,,, 5%) were dissolved in DCNIXBYRIE followed by addition of solid
EDC HCI (1.6 g, 8.1 mmol). More EDC HCI (1.8 g) was added after one
hour. The reaction was completed |n about Fhr as monltored by LC-MS.

column chromatography (Si02, 0-6%
ten-butyIN-(4-{(1S)-I-[3-(,5 30 N—-N
dlchlorophenyl) -5-(6-metho
7 Brflo) 5: 1.36 (s, 9H);
1.90 (d, J=6.9 Hz, 3H); 2 A4t, J = 6.8 Hz, 2H); 3.41 (q, J = 6.8 Hz, 2H);
3.89 (s, 3H); 5.76 (g, J= 6.9 44z, 1H); 7.15 (s, 1H); 7.21(d, J = 8.4 Hz, 2H);
722(dd J 26, 90Hz 1H) 738(d J= 26Hz IFI)'743(dd J=19

-{i rophien : ’._lA -dibxdyoriH !.A- 0 .- -,‘,'=‘ benzoate

@Ulﬁﬁ=H)110?11851I(}@Fn31):310193ﬂ<23311¢4)e .06 Gé’ 1Jﬂ*nslBaMz{<¥LSJ—I1){47 92 (d J=
(BB HZr By DS b {t i deaBiRub ZriflubipacdRTHE thatybestemwaseated in dry
Q@tdﬁf\?fﬁﬂ@@l IH?)TJ:B%'QWI(I% 2712Q0; xr’BD \f@E z?e%mﬂ ugé@%ﬁ@é@}emoiﬂ@me residue

uum drying left an oily.re e which was h|| ed fro
S B AROEERS R AR 405005
@CB%@HP&F&&%@WB %%éﬂwéémwmm SRS iR iRORMEORY M2
IBCAanihesds Erihite. gowdep. ((d]p 20 B=-112)(6-5 MIORR Y RMRI[B0E (d, J =226
MHZNDMEQ-06)7 5 1k, 20(d, 5T r, 4.0 bottiz, 8i) 7294, (t J.HE, Hg): 2K 8 AL 4 He,

6. J 320 417 21}, 3 88, @aﬁhﬂf 58%@{%}1)—1\/?3%‘&%»8@*43407 AAds0dbh; 08sdBv + 1):
J.= 8.4 Hz, 2H); 7.23 (dd, 3 =2.6,9.0 Hz, IH); 7.39 (d, 2.6 Hz, 1H);

43(dd J= 17 84HZ IH 756(tJ 19HZ 1H)772(dJ 84HZ 2H‘

5@&1@%@&3@ (Mbelg, 5@81&4@0&@&%@&&& (@.5MiE, @%kdu VJel"eHh£oNcB\|m THF (100
Ql%‘? :@ Eé. Triflic anhydride (4.1 ml, 24.5 mmol) was added. The cooling bath was removed and
reaction mixture was siirred for 1 h. Ethyl acetate was added (100 ml}, and the organic phase was washed
with water, IN HCI 2X, and brine 2X. Flash colomn chromatography (Si0,, 0-5% ethyl acetate in
hexanes) vielded ethyl 4-[{15)-1-(3-(3,5-dichlorophenyl}-5- {[{trifluoromethylisulfonyl]oxy}-1 H-pyrazol-
1-yhethyl]benzoate as a colorless oil. NMR (500 MHz, CDCl3) 6; 1.38 {1, =7.1 Hz, 3H); 1.98 (d, J=
7.0 Hz, 3H); 436 (q, 7= 7.1 Hz, 2H); 5.55(q, F = 7.0 Hz, 1H}; 6.43 (5, 1H); 7.33 {, I = 1.9 Hz, 1H); 7.36
(d,T=8.4Hxz, 2H); 7.68 (d, T = 1.9 Hz, 2H); 8.02{d, i = 8.4 Hz, 2H).

Step € Ethvi 4-1(1.5}-1-[3-(3.5-dichlorophenvi}-5-{6-methoxv-2-papbthvh-1 H-pyrazel-1-
yljethvlibenzoate, Ethyl 4-[{1.5)-1-{3-(3,5-dichlorophenyl}-3- {{ (trifluoromethyl)sutfonyljoxy} -1 /-
pyrazol-1-yDethyiTbenzoate (2.15 g, 4.0 mmol), 6-methoxy-2-naphthyiboronic acid (1.18 g, 6.0 mmol),

and triethylamine (1.2 ml, 8.0 mmol) were dissolved in dimethoxyethane (40 mi) in a thick-wall tube.
The reaction mixture was purged with N, for 15 min. Catalyst P&{PPhs}s (350 mg, 8%) was added, and
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Step A Ethyl 3-[2-fluoro-5-(trifluorometbvl)uhenvll-3-oxoprouanoate.
Potassium ethyl malonate (10.2 g, 60 mmol), MgCI2( 6.3 g, 66 mmol),
and triethylamine (28 ml, 200 mmol) were suspended in dry 15 ethyl
acetate (200 ml) and heated to 40 C for 15 hr. A solution of
2-fluoro-5-trifluoromethylbenzoyl chloride (10 g, 44.1 mmol) in ethyl
acetate (40 ml) was dropped in slowly (in about one hour). After another
hour, the mixture was treated with 2N HCI (200 ml). The organic layer was
washed with 0.5 N HC12X, 5% K2CO3 2X, brine 2X, and dried over

%Ieatz? Oty E’?rc?%oa“m%t&‘mev%‘?-'e‘éﬁgttango‘é%% [ drying. 2 Q%E‘f'%%?@!m under
luoro- tI‘I uoromethyl)phe oxopropanoate as gﬁa e yellow oll
SEBES0 Y B %ﬁgﬁc“’z)%e‘(fe%“f‘ epgRiong; 1Y 55+ Wy e was

wagpd 2 iPHY)S WIRCI(Ry Jrney2a, Bried 214);M8.86:, g iieed Grudd &C?:@}t%na& The crude

Aot T vBO BT B2 e i) BaibAl @Rk (dsid = 0.4 R4zsthk o cEnel formteXistave eyl 4

i{nl @@%ﬂcl%& @I@Wké -methoxy-2-naphihyl}-1H-pyrazoi-1 -yllethyltvenzoate as a dry film.

ﬁ@? e d,roa‘%g ncremelhyiineh i atbvdosih pvRe,

H53Miords J(t'nf'lﬁé%rh@tl’éfﬂ)(ﬁéﬁ\}ifé76‘§¢6pr01§é#0§f}é (349 %7 oty difel 11
288{{49)=1-[MHEethbxyEaibony ) phdhylietiy thdtar mivhigifldorogdétate! -8 Hez, 1H);
(%64, 0=8.2Hmna)) were heatediin dry aaetgnitile @H0HMI) .to @51€ fori& ), Ms
§q¥%}gﬁ§@s&y@gggqt§q)%dqmxe5|due purified by flash column

gp r%’]f E?%).a ,{3,2?'0&%&%@51%3,%:[9() ‘? ?t%e }x?'et é@v@’é%ﬁ%@n Lg 4 pvrazo I yvHethviibenzoic

J.D 197 £71U

RO éiI'Lr%‘pheﬁ%y?I]@%%@h%%ﬁ%ﬁ?‘?ﬂ%ﬁr&%ﬁ@%}é’tﬁ%ﬁ)éﬁzéﬁi%‘/l}bema‘m
558 whitersolitl WVRs(500 N2 HEDEGHS) B1 1.8 had 7 bi8bH pINB2HG, 2 ¢
€xedin 34 )1 381 deltha3eT Bikl%adB:Oullze ) 1 8:&bA ([Wlpd m0R v it 238
H)%Cé!ﬁ'l)&tiﬁf’%ge anc‘?um mlxmf% tg kb) l‘n? 1@ Qla(saﬁcildﬁied %Iltllzzﬂ\g'll—ial ant? gﬂg'!céﬁ \%‘ﬁ% cthyl acetate.

é" hﬁgr&aﬂc ha)@r v&gslyrfskgd Wl—i]%blirffl)“}i\ﬁgj (Elﬁ(iﬁ}rgr atw&sg vent and vacuam
@'@g@g@ﬁ:ﬁ 033066, W@CEWI} -54{6-methoxy-2- naphthvi} 1H-pyrazol- 1. -yl]ethyl}benzoic
4e{{ 1S) I BefR+ HeroNOVER (FIIOGFRNIBIVPHEsTIK - (G0 B et SHIf Gl (g, T =
loxyly, lﬁrjg‘ééﬁz@hb wethvlibenzoatey: 7.21(dq, 1=2.5,9.0 Hz, 1H); 7.29(dd, 7= 1.6, 8.4 Hz,
E}%‘y%l(ﬁ}%)z g?'HLZ 7 0‘5 5§(t5'f|‘é‘%rﬂm§ﬁ“y»9?%”}’l PeO1HR 7 67 (d, 1= 9.0 Hz, 1H);

dro razol- benzoate mmol an

t?lél% I%\mﬁ 6252%7 de mt]no z\/\?@r)e 8rs(§]o|(/e§1ﬂ{’”f'l-2@(25 ml)and

Wwﬁemmﬂm@s Diiupkighe x? 3 s
coediny tkathvivas:remeved and [eacﬁmmmpwaagmﬁedxfmm&m 2Eﬁi)ylhyi) 1 H-pyrazol-
qqﬁaﬁg;(@&%m Das ﬁd@ez@ R tb&ala%ﬂﬁg%@y@ Q@é}%y&{%’é%gd@/ Y Walkehimol),

%Qa s¥,294 b” fwﬁﬁ@ D)CQQQF%%E%%% AR Rowed by

cetate n ex \nes
i egli lél( ﬁdﬂwﬁﬁﬁﬁé}%ﬁ{@ {1.8 g} was added after one hour. The

{{(@thmmwt)@utf@hvl] Gy pd opyeaZ div| LylydihyiibErzositevas dddco ko thessaction
@l NAY) B (DO MHZa s HeDEH3) 155131 38 £hd bREné. IxH7h 208 ubd wds Fadh Qurified by

'ééuﬁwhr%r%%@? Ti:s%lz 'd?e 2!—5@&&%&% MR l;!%e i b@r@ﬁ\f((ﬁiz» B Ba.5-

E B%f %P t§“’§f”H “‘aﬁ j%%)’ép T s ? ?%I%Wé? ‘i—? i/%és a dry foam.
1&%%“%%41 39 o G\%iﬂ B&EHE 3f§téd‘t)<1E%ﬁ“ § Hz, 2H); 3.41 (g, T =

558 PH B2 IRIOr G 36 il o SRR tHVA) P @ iy 155 (B2 tho vt B Ah L, ) = 2.6,

K spvragoldsyletbvlYoanzonte 43 (dd, i = 1.9, 8.5 He, 1H); 7.55 (¢, 7= 1.9 Hz, 1H); 7.71(d, i =

EOWA-IHS Y 3 [2=Mofo-Srftrlluprametu)phenylia 7= 5.5 iz, 11, 7.92 (. 7= 1.9 1z,

2H): 8.44 (5, T = 5.2 Hz, 1H).
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15

{[(trifluoromethyl)sulfonyl]oxy}-1H-pyrazol-I-yl)ethyllbenzoate (1.05 g, 1.90
mmol), 6-methoxy-2- naphthylboronic acid (0.43 g, 2.1 mmol), and
triethylamine (0.53 ml, 3.8 mmol) were dissolved in DME 20 (20 ml). After
deoxygenation (vacuum-N, cycles) Pd(PPh3)4 (85 mg, 4% mot) was
added. The mixture was deoxygenated again and heated in microwave
reactor to 100 C for 15 min. The reaction mixture was filtered through a
Celite pad, concentrated and purified by flash column chromatography
(5102, 5- 20% ethyl acetate in hexane gradient) to give ethyl

4-{(1S)-1-[3-[&fl (trifluoromethy R 55 (1:2. 200 mi) & » :
(6 metho - Pnggﬁ%yf)er Wiwbii/?ap;% I-I- yI]ethyI}benzoate as rélo) oorres in Evaporation

S
RARSTCER 156 2351k S0pe ok Yasybromiiyzer 5o f%o,qz; 200 ml)
%)v%’\@(é (6 SBHJ3 4337 Srep Ry M5 (D FIYNG 26 (e Bty - HF-Pigazp i) YBegTF ) benzoy)-
(Caidhing & 4 @hitzobkd, Td7*{d ~32% (2 5 MOHF)NVIR Q5 (M- IAB ¢Ha,) 8.9.84824, I = 7.0
i{'z%rﬁ %am =% hlﬁ (o 30/l 30 5 4012 241 7632 (A9 il i . 1

V4 7 ), 7.6

Sk el g@égﬁa i B 32 5 e
8B HZ5 SN PEARAO BB 18 obsd wﬂ%ﬂs%%% a7 )
S = 8. 4z, 1H); 7.93 (d, J = 1.9 Hz, 2H); 8.44 (t, ] = 5.6 Hz, 1H). MS CsHpClN:O, Caid:
45{(15 pisd3vt A Eeppa-S-(trifluoromethvl)phenvl]-5-(6-methoxv-2-naphtbvl)
-1HH-pvrazol-I- vllethvl}benzoic acid. Ethyl
4-{(1S)-1-[3-[2-fluoro-(trifluoromethyBpkeimylk-5-(6-methoxy-2-
naphthyl)-IH-pyrazol-1-yl]ethyl}benzoate (2.87 g, 5.11 mmol) was
dissolved in MeOH-dioxane (1:2, 60 Wrw&gd@ h NaOH (2.5 g,
excess) in water (20 ml). The mixture [Slowly c&ared with stirring, and was
left overnight. The reaction mIXtUI‘MSt concentrated to - 30 ml,
acidified with 2N HCI and 35 exfragted with ethyl acetate. The organic

4-{(1S)-1-[3-[2-fluoro-5-(tr ¢ oromethyl)phefiyt]-5-

(6-methoxy-2-naphthyl)- 1Hcmgrazol -1-yllethyl}benzoic acid as colorless

dry foam NMR (500 MHz CDC13) 6 2 00 (d J =7.0 Hz, 3H); 3.95 (s,

S Tk ) Hpipn gpanqgate ﬁ)qt?swm\pt-hyérylonate
K, 215,]530 ﬂnib@ (rdgcu(:é 2@&63;:&)9 Iaiﬁ,tﬂebﬂl)ylm& ((t?,&kﬂ&@) hzoDgrd s@bended in dry
(@lgyiicml@(m )& Fdgsed [B)i0/:820(d 5 = 8 Aitlzn2D;A6H8 {MisdHdméubBoenzoy!

1or1de %lz:eﬁ izlm§1 g) m c§1§r‘l aceta@e %45‘ mi)IH?}slgdZogg @m‘glow%lg ﬂ%b&tH)& §09§ After

30H22F4N
é’éﬁ&le%]@&ri%e o m@?satg%gz?f]\gi{gb 12_0 ml} The organic layer was washed th 05N

N4 2P0 S K@ 2XFhmaeds-tndfiiretonretindph drviiosieumiat oxvent piptigraum drymg
idrtibdareizolz-Tuslethulhenzovi:Ryalanin®-oxopropanoate as a pale yellow oil. NMR (500

- %ﬁ({%%DbL%[ZrFﬁ@fﬂﬁr@@i‘lﬁﬁ?m%m’%h@MP)H@ é@{?ﬁ@ﬁi%ﬁ% 10= 7.4 5 21y 5.8%:

Y, P L5 l} ! rm* exists
beta-a a%lg“ll_e![t )l:{)%a%z eslt%% %l‘gﬁ rlde 2%7{ §%@n §1 andlg % ?%f% i
ri‘ﬂ ‘"‘E@”rﬁ?ﬁbl) were dlssolved in DMF (35 ml), foIIowed by slow addltlon of

VBB 1 e 3 o ifadibyiivedHepvrazol-1-
1@} l)béii]ﬁdﬂi um@lvmth eﬁhgd aaﬁtat@cﬁa&ﬁ)mﬂhﬁﬂyﬁ%@d)mﬁaﬂ&ﬁ@gm mmol) and
5?(9 ﬁ@é@&q@ﬁgopﬂm&m Jﬁgq}gmgﬁmmf@%ﬂmp&@w e §estltiBuere neated in

gy?@r\{ygg gﬁﬂ q;& L?EI%PFQGI Esh é/v 1?38%& 9{; t}?l/g rgg%y)le %griﬁed by flash
|ent)

ta ein 0 give ter
M%&n{%f@‘&af@‘@}ﬂ@&e & (tﬁfﬂ?(b??ﬁﬁ@tﬁ ﬁsﬂﬁﬁw%\'whﬂ A4-{(185)-1-{3-{2-fluore-3-
niiethoxy=2iyhphthyl)s ibkpyradoldyllétnyiioarizoy i3 edammate aaghitedfid. NMR (500
fagm, NME §50038MAZ= 7.1, 3H); 1.82 (4, 7.2 Hz, 3H): 3.81 (dd, J = 3 Hz, 23.9 Hz, 1H); 3.87(dd, J
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DMSO-d6) 8: 1.35 (s, 9H); 1.92 (d, J = 6.9 Hz, 3H); 2.44 (t, J = 7.0 Hz,
2H); 3.41 (q, J = 7.0 Hz, 2H); 3.89 (s, 3H); 5.80 (9, J =6.9 Hz, | H); 6.94
(d, Jr H=3.8 Hz, 1H); 7.21 (d, J = 8.3 Hz, 2H); 7.22 (dd, 3= 2.6 Hz, 9.0
Hz, 1H); 7.39 (d, J = 2.6 Hz, 1H); 7.44 (dd, J = 2.6 Hz, 8.5 Hz, IH); 7.58 (t,
J=9.7 Hz, 1H); 20 7.72 (d, J = 8.3 Hz, 2H); 7.79 (m, IH); 7.83 (d, J = 9.0
Hz, 1H); 7.89(d, 3 = 2.6 Hz, 11-1); 7.90 (d, J = 8.5 Hz, | H); 8.33 (dd, J=
2.8 Hz, 6.6 Hz, 1H); 8.44(t, J = 5.5 Hz, NH). MS C33H35F4N304 Cald:
661.26; Obsd (M+1): 662.29. The t-butyl easier was deprotected with
TEA-DCM (1:2, 300 nil) at room temperature for 30 min. After evaporatign
Arid et utr dFiny e radid i whs KOpRitze Him SHECK: rlfé’-?ﬁ?f,m); [SHAC
366-D8zmfG.66 (or, 1H); 8.03 (d, T = 8.4 Hz, 2H); 8.25 (dd, J = 1.8 Hz, 6.4 Hz, 1H). MS
VBN S)-1-[3-[2-fluoro-5-(trifluoromethyl)phenyl]-5-(6-methoxy-2-nap
Kyl }22H 3pPrag 6¥it LylfetiA}benzoyl)-(3-alanine as a fine powder. ([a]D20
= )?. MR (50Q MHz, DMSO- d6) S: 1.92 (d, J = 6.9 Hz

bubro-a-GrittuoromethyvDphény)-5- .=--;.=|,r-_;‘3:?:~;| oxvyl-

puragoflphethuibenzoated Syl %(@_@"Hé?g*ﬁﬁ:ﬁ}m](_}zi)(tﬂ@lﬁ)@r@@ﬁg%leziﬂl%oxo-ﬁl,5-

(@t PyraznBl M e 00 bérzchid 1 7239 3 (¥ ol SHrsthmnAd fdd, I73 mmol) were
2iQdlzd 8 Gz H)j L O dleddia- B P Tt anhyiB 61 1B b iga i )isIQded. The
Zo%%n%r_?ati‘r Es L8R Lk 7 20 R D L BAG =) %34&5(% (8% A0 Bred. and the
= 8.6 Hz, IH)'; 8.33 (E?‘d’ J=2.8 Hz 6.9 Hz, IH%; %.45 (t,J=55Hz IH 1N,'?§'0 0-5%
e EREs 7R Y Bif: 'S0B S OBL AT #1). 6UB S5k SHSiyaRGy (10 0-5%
srodeerresdutirs i Eedirpiad 11 Hthefkorpotittier et inragle - 6
W psepareds52 TABLE A-G02H | Nitii )it xamplelds RIDOIM S 00 MHz,
@ﬁ@_iM&tth@ g?@lgi ifﬁ,lék;};@.aig(@h@z&ﬁlﬂzﬂl%; @3%9&? f@ﬁ@;hﬁ); 5;3 (q,1="7.0 Hz,

| : A ; . 5-diC ( : | _

PO i 53 6 AOP it B 56 T0A OBl Sob o8 B0 8.1+
éalg%6@2§3ﬁ_@1éw’=§_’ﬁ3@l§ﬂ ﬂ'z,_ lfﬂ MS CpH 7F:NO58 Cald: 554.07; Obsd (M+1): 555.16.
Step I¥ Ethvl 4-1(1.53-1-[3-12-fluore-S-(triflucromethvDphenvil-5-{6-methoxv-2-paphthvh-1H-
pyrazol-1-vilethviibenzoate, Ethyl 4-[(15)-1-(3-[2-fluoro-53-(trifluoromethyl)phenyl}-5-

{[(trifluoromethysulfonylloxy} -1 H-pyrazol-1-yhethyl Jbenzoate (1.05 g, 1.90 mmol), 6-methoxy-2-
naphthylboronic acid (0.43 g, 2.1 mumol), and triethylamine (0.53 mi, 3.8 mmol) were dissolved in DME
{20 ml}. Afier deoxygenation {vacuum-N; cycies) Pd{PPhs), (85 mg, 4% mol) was added. The mixture
was deoxygenated again and heated in microwave reactor to 100 °C for 15 min. The reaction mixture
was filtered through a Celite pad, concentrated and purified by flash columuo chromatography (510, 5-
20% ethyl acetate in hexane gradient) to give ethyl 4-{(1.51-[3-[2-fluoro-3-(trifluoromethyliphenyl}-3-
{6-methoxy-2-naphthyl}-1 H-pyrazol-1-yljethyl} benzoate as colorless gel. NMR (500 MHz, CDCl) &
1.38(t, T= 7.1 Hz, 3H); 1.99(d, 7= 7.1 Hz, 3H); 3.96 (s, 3H); 4.37 (q, ¥ = 7.1 Hz, 2H); 5.64 {¢, J= 7.1
Hz, 1H); 6.87 (d, Jpp = 4.2 Hz, 1HY;, 717 (d. J=2.5Hz, 1H); 7.20 (dd, J=2.5 He, 8.9 Hz, 1H); 7.25(,
J=9.5Hz, 1H); 7.30{d, T = 8.4 Hz, 2H); 732 (dd, T= L .5 Hz, 8.4 Hz, 1H); 7.56 (m, 1H}; 7.66 (d, ] = 1.5
Hz, 1H); 7.68 (4, J =89 Hz, 1H); 7.77 (¢, ] = 8.4 Hz, EH); 8.00(d,J=84 Hz, 2H); 8.48{(dd, 1=2.7 Hz,
6.8 Hz, 1H). MS CyHuFaN2Os Cald: 562.19; Obsd (M+1): 563.33. '
Step E 4-{{18-1-[3-[2-Fluoro-5-(trifluoromethyl nhenvll-5-(6-methoxy-2-naphthvi)-1 H-pvrazol-i-
vijethvlibenzoic acid. Ethyl 4-{(15)-1-{3-[2-fluoro-5-(trifiuvoromethylphenyl}-5-(6-methoxy-2-
naphthyl)-1H-pyrazol-1-yljethyl} benzoate (2.87 g, 5.11 mmmol) was dissolved in MeOH-dioxane (1.2, 60

ml) and treated with NaOH (2.5 g, excess) in water (20 ml). The mixture slowly cleared with stirring, and
was left overnight. The reaction mixture was first concentrated to ~ 30 ml, acidified with 2N HCI and

extracted with ethyl acetate. The organic layer was washed with brine 2X and dried over Na,5G,.
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25

30

Obsd: 602.38 11 4-CF3, 2-PiMe0 Cald: 631.23 A Obsd: 632.41 12 Cald:
627.09 3,5-diCiPh CFO 1 A 3 Obsd: 628.27 13 ( 4-CF,0OPh Caad:d:
643.15 6444.3 Ob CF30 A .32 14 Cald: 685.20 4-CF3, 2-PrOPh CF30
Obsd: 686.36 A Cald: 583.19 15 3-C1, 2-EtOPh MeO B Obsd: 584.23 16
4-Cl, 3-FPh MeO0 Caid: 557.15 B Obsd: 558.18 17 Cald: 541.18 2,4-diFPh
MeO Obsd: 542.30 B 18 2-CF,0OPh MeO Cald: 589.18 B Obsd: 590.21
19 ptOPh Cald: 549.23 2 Me0O B Obsd: 550.27 20 2-F, 5-CF,Ph MeO * B
21 21 4-Cl, 2-EtOPh MeO * B 53 * Mass spectrometric data unavailable.

R S MRS s
e iy e D Vgt sy i‘aaﬂej% %32'-@ iV“M% 00 MHz,
TROLBROMIET = ROSTHAHNDIT (G40 5 350, D= 8 GHHZHN ARSI 0= F 2 Hz, 1H);
9,67ty ] £ 21 HZ. T2)(d 20 @81k bz 12H) 0 Bid Q¥ 70 ), 7-88d iz 1973 Hadl 1 =1 8 Hz,
'f%l)& ﬁz?ﬁ{); 7.32(d, J=8§.4 Hz, 2H}; 7.56 {1, 1H); 7.66 (d,J= 1.8 Hz, 1H); 7.68 (4, J= 8.9 Hz, 1H);
7774, T =85 Hz, 1H); 8.06 {4, ] = 8.4 Hz, 2H}; 8.48 (dd, J = 2.9 Hz, 6.9 Hz, 1H). M8 C3oHpnFN0;
Cald: 534.16; Obsd (M+1): 535.17. '
Step I N-(4-1(1.81-1-[3-[2-Fluore-5-(trifluoromethvDphenvi}-8-{ 6-methoxv-2-naphthvD-1H-pvrazol-
1-viethyltbenzovl)-B-alanine. 4-{(15)-1-[3-[2-Fluorc-5-{trifluoromethyi)phenyl}-5-{6-methoxy-2-
naphthyl)-1 H-pyrazol-1 -vilethyl} venzoic acid (2.93 g, 5.48 mmol}, beta-alanine t-butyl ester
hydrochloride (2.73 g, 15 mmmel), and DIEA (3.5 mi, 20 mmol) were dissolved in DMF (35 mi), followed
by slow addition of PyBOP (2.93 ¢, 5.62 mmol) in DMF (10 ml). The reaction was stirred for 10 min,
and diluted with ethyi acetate (200 ml), washed with IN HCI 2x, 5% K,CO4 2%, and brine 2x. The
solvent was evaporated and resulting residue was purified by flash chromatography (510, 0-6 % sthyl
acetate in DCM gradient} to give tert-butyl Ne(4-{{1.8)-1~[3-[2-fluoro-5-{trifluoromethylyphenyli-3-{6-
methoxy-2-naphthyi}-1 H-pyrazel-1-yllethyl} benzoyl)-f-alaninate as a dry foam. NMR {500 MHz,
DMSO-dg} 8: 1.35 (s, 9H); 1.92 (¢, T = 6.9 Hz, 3H); 2.44 (t, T = 7.0 Hz, 2H); 3.41 (g, T= 7.0 Hz, 2H);
389 (s, 3H); 5.80(g, J =69 Hz, 1H); 6.94(d, Jey=38Hz 1H); 721 (d, T=83Hz 2H), 722 (dd, T =
2.6 Hz 9.0 Hz 1H), 7.39(d,T=2.6 Hz, 1H); 7.44 {dd, = 2.6 Hz, 8.5 Hz, 1H}; 7.58 (1, 1 = 9.7 Hz, 1H);
7.72(d, J=8.3 Hz, ZH); 7.79 (m, 1H); 7.83 (¢, J = 9.0 Hz, 1H); 7.89(d, T = 2.6 Hz, 1H); 7.90(d,J= 8.5
Hz, 1H); 8.33 (dd, T= 2.8 Hz, 6.6 Hz, 1H); 8.44(t, T = 3.5 Hz, NH). MS C3/H:sF4 N30, Cald: 661.26;
Obsd (M+1}: 662.29.

The t-butyl easter was deprotected with TFA-DCM (1:2, 300 ml) at room temperature for
30 min. After evaporation and vacuum drying, the residue was lyophilized from CH,CN:H,O (1:1, 300
ml) to give N-{4-{{15}-1-[3-{2-fluoro-5-{trifluoromethyl phenyl}-5-(6-methoxy-2 -naphthyl}-1 H-pyrazol-
1-yilethyl} benzoyl)-B-alanine as a fine powder, ([o}y™ = -6 © (¢ 2, MeOH)). NMR (500 MHz, DMSO-
dg) 6:1.92 (d, 3= 6.9 Hz, 3H); 247 (, ] = 6.8 Hz, 2H); 3.41 (q, T = 6.8 Hz, 2H); 3.89 (s, 3H); 5.80 (g, I =
6.9 Hz, 1H}; 6.94 {d, Jpy = 3.8 Hz, 1H); 7.20(d, J=8.4 Hz, 2H); 7.23 (dd, I = 2.8 Hz, 9.0 Hz, 1H); 7.39
{d,]=2.8Hz 1H), 744 {dd, J= 2.0 Hz, 8.6 Hz, 1TH); 7.38 {1, = 9.7 Hz, 1H); 7.73 (d, I = 8.4 Hz, 2H);
7.79 (m, 1H); 7.84 (d, J =90 Hz, 1H); 7.8%(d, = 2.0 Hz, 1H); 7.90 (&, I = 8.6 Hz, 1H}; §.33{d¢, I=2.8
Hz, 6.9 Hz, 1H); 8.45 (£, I = 5.5 Hz, 1H NI}, MS C;HF,N-0, Cald: 605.19; Obsd (M+1): 606.32.

Following the procedures outlined for Exampies 1 - 5 the compounds listed in Table 1 - 6
were prepared.
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5(d, J=8.5Hz, 1H); 7.98 (br s, 1H); 8.30 (dd, 3 = 2.7, 6.7 Hz, 1H); 8.45(t,
NH, J= 5.6 Hz, IH). 'H NMR data for Example 21 - NMR (500 MHz,
DMSO-d6) 6:1.41(d, 3 = 6.8 Hz, 3H); 2.46 (t, J = 7.0 Hz, 2H); 3.40(q, J =
6.8 Hz, 2H); 3.88 (s, 3H); 4.17 (q, J = 6.8 Hz, 2H); 5.53 (s, 2H); 7.00 (s,
1H); 7.05 (dd, 3= 2.0, 8.3 Hz, 1H); 7.11 (d, 3=8.2 Hz, 2H); 7.17 (d, J =
2.0 Hz, 1H); 7.21(dd7 J=2.5,9.0 Hz, 1 H); 7.36 (d,J=2.5Hz, I H); 7.50
(brd,J=8.5Hz 1H); 7.71 (d, J = 8.2 Hz, 2H); 7.82 (d, J = 9.0 Hz, 1H);
7.89 (d, 10J =8.5Hz, 1H); 7.92 (br s, IH); 7.95 (d, J = 8.3 Hz, 1H);
8.45(t, NH, .1=5.6 Hz, 11T. TABLE 2 CO2H O NFi Ar\"-N NJ A Example
Ar Ar' LC-MS data Method 22 OCF, ¢ARE#627.09 3,5-diC1Ph A Obsd:
628.27 OCF, Cald: 643.15 23 4-CF30Ph A Obsgh,644.32 24 4-CF" 2-
OCF, Cald: 685.20 PrOPh Obsd: 686.35 A r/I‘/25 3,5-diC1Ph* A OCF
OCrq 26 3,5-diCiPhli * A* MASS SPE CSIT\/IETRIC DATA
UNAVAILABLE. 'H NMR DATA FOR {@ PLE 25 - NMR 15 (500 MHZ,
DMSO-D6) S: 2.45(T,7=7.1 HZi%WB 40 (Q, 7=6 HZ, 2H); 5.61 (S,
2H); 7.13 (D, J = 8.2 HZ, 2H); 7.35\(S, 1 H); 7.57 (T, J = 1.9 HZ, IH);
7.63(BR D, J=7.8HZ, 1 H), 7.66 ( =7.7HZ, 1H); 7.72 (D, J=8.2
Hz, 2H); 7.77 (DD, 3 =1.7, 8.8 HZ, .92 (D, J=1.9 HZ, 2H); 7.98 (D,
J=7.7 HZ, 1H); 8.15 (D, J = 8.8 HZ, [H); 8.19 (BR S, 1H); 8.45(T, NH, 3
= 5.6 HZ, 1H). 'H NT-\4R DATA FOR EXAMPLE 26 -NMR (500 MHZ,

DMSQ:R86) 8 2.45 (T,,J= 7.1 HZ, 2H); 3.41 (QCJMS LHZ. 2H):; 5% tﬁ%(s

2H)L A(n l=8.2.HZ.2H). 730 (S 1H).. 758 (1 J=19HZ

TOGRO J-ooHta: | W | G Gk |~
T [ oseem | w | GR k|
9 rcrom | weo | GESEETTT
U [ eenamon | B owe e A
T [eomeron [ wo [ GETE ]
o sseam oo GEER T s
S| eeeom | 80 | Ggum |
4 e aPOPs | CRO | o 63636 &
s [ sanmon [ wo | SRR [
Tl e [ | S|
T eem [ weo [ GEEN | e
19 RO | MO | G s P
20 2-F, 5-CF:Ph MeO E * ; oy
- 4-Cl, 2-EtOPh Me0 * B
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20

-547.66 (T,J=7.9HZ, IH); 7.76 (D, J =8.3 HZ, 3H); 7.94 (D, J = 1.9 HZ,
2H); 8.02 (BR S,IH); 8.04 (D, J =8.1 HZ, IH); 8.18 (D, J = 8.3 HZ,1H);
8.47(T, NH, J=5.6 HZ,TABLE 3 COZH O~ NH Ar~r N N R Example Ar
R LC-MS data Method 27 Cald: 665.19 4-C1, 2-PrOPh | CFO A Obsd:
666.32 28 4-Cl;, 2-PrOPh MeO Cald: 611.22 A Obsd: 612.03 29 Cald:
691.13 5-CI,2-CF30Ph CF30 A Obsd: 691.88 A 30 5-C1, 2-CF30Ph
MeO Cald: 637.16 Obsd: 638.12 | 31 3,5-diCIPh EtO F Cald: 601.15 A
Obsd: 602.06 1 32 4-CF30Ph MeO Cald: 603.20 A Obsd: 604.10 33

§ 5-diCIPh CF3 Cald:625.11 A Obsd: 626,16 34 3,5-diC|Ph C| Cald: _
£ POSPACEIBRE YA Y5 4kt CF NS StsErT Braria: BYE (PN BsRMS0-d) &
67620 38 HEB.A)AAR30PR-CHe a10: 538.(4 BIA: D346 28077 £8 (@7 = 3.7 Hz, 1H);
3, 4-diCIPhsMEe) Eald: B8 dd 4=~ .5, 9.1 Hz, 1H); 7.37 (d, F= 2.5 Hz, 1H); 7.54(dd, T =19, 8.3
Hz, 1 H); 7.60t, J=9.6 Hz, 1H); 7.72 (d, I = §.1 Hz, 2H); 7.7% (m, 1H); 7.83 (d,J = 9.1 Hz, 1H}; 7.8%
(d,J= S.S'Hz, TH); 7.98 (brs, iH); 8.30(dd, I =27, 6.7 Hz, 1H); 8.45(t, NK, T = 5.6 Hz, 1H). "H NMR
data for Example 21 - NMR {500 MHz, DMSO-d,) 6:1.41(d, J = 6.8 Hz, 3H); 2.46 (t, F = 7.0 Hz, 2H};
3.40 (g, T = 6.8 Hz, 2H); 3.88 (s, 3H); 4.17 (g, J = 6.8 Hz, 2H); 5.53 (5, 2H); 7.00 (5, LH); 7.05 (dd. J =
2.0,83Hz, 1H); 7.11 (d, }=82Hz, 2H); 717 {d, T = 2.0 Hz, 1H}; 7.21(dd, J= 2.5, 9.0 Hz, 1 H}; 7.36
(d,J=2.5Hz, 1H); 7.50 (br &, J = 8.5 Hz 1H): 7.71 (4, T = 8.2 Hz, 2H): 7.82 (d, J = 9.0 Hz, 1H); 7.89 (d,
J=85Hz 1H});, 7.92 (brs, 1H); 7.95(d, J = 8.3 Hz, 1H}; 8.45¢1, NH, ] = 5.6 Hz, 1H).

TABLE 2
CO.H
O\
MH
A
r\Y’N\N__/j
:‘Ar"
Example Ar Ar' LC-MS data Method
22 . WO Cald: 627,09
s i\}(\;/ Obsd: 62827 A
73 s O Cald: 64315

4-CF;OPh S Obsd: 644.32 A
24 4-CF;, 2- PO Calds 685,20 A
PrOPh g Obsd: 686.35 -

W

25 e o .y
3.5-diCIPR Ry P * A

QcF

OC7;
26 3,5-diCIPh "iijij * A

P

* MASS SPECTROMETRIC DATA UNAVAILABLE. 'H NMR DATA FOR EXAMPLE 25 - NMR
(500 MHZ, DMSO-Dyg) &: 2.45 (T, I= 7.1 HZ, 2H); 3.40 (Q, 1 = 6 HZ, 2H); 5.61 (S, 2H); 7.13 (D, I =
8.2 HZ, 2HY; 7.35 (S, 1H); 7.57 (T, 7= L9 HZ, 1H); T.63(BRD, T= 7.8 HZ, 1 H); 7.66 (T, T= 7.7 HZ,
1H); 7.72 (D, T= 8.2 HZ, 2H); 7.77 (DD, J = 1.7, 8.8 HZ, 1H); 7.92 (D, I = 1.9 HZ, 2H): 7.98 (D, § = 7.7
HZ, 1H): 8.15 (D, } = 8.8 HZ, 1H); 8.19 (BR S, 1H); 8.45(T, NH, ] = 5.6 HZ, 1H). '"H NMR DATA FOR
EXAMPLE 26 - NMR (500 MHZ, DMSO-Dg) §: 2.45 (T, 7= 7.1 HZ, 2H); 3.41 (Q, I = 7 HZ, 2H); 5.57
(S, 2FL); 7.14 (D, I = 8.2 HZ, 2H); 7.39 (S, 1H); 7.58 (T. T = 1.9 HZ, 1H); 7.6 1(BR D, J = $.0 HZ, 1 H):
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ODbsd:588.19 38 3,4-diCIPh CF30 Cald: 641.11 A Obsd: 642.07 39 4-Cl,
2-CF,OPh MeO Cald: 637.16 A Obsd: 638.15 40 4-Cl, 2-CF30Ph CF30
Cald: 691.13 A Obsd: 691.80 41 3,4,5-triFPh MeO Cald: 573.19 A Obsd:
574.17 -55 42 3,4,5-triFPh CF30 Cald: 627.16 A Obsd: 628.14 43
3-CF30Ph Me0 Cald: 603.20 A Obsd: 604.23 44 3-CF30Ph CF30 Cald:
657.17 A Obsd: 658.21 45 Cald: 571.17 3-Cl, 4-FPh MeO A Obsd:
572.28 46 3-01, 4-FPh CF30 Cald: 625.14 A Obsd: 626.21 47 2-F,
4-CF3Ph MeO Cald: 605.19 A Obsd: 606.31 48 Cald: 659.17 2-F,

T
569 4% 350 54 PBH CE3 Wo-8Bsd 810 38 524l 64347 2-F, 4-0F3Ph
CF A

COoH
O\ NH
7N
Ar N o
)
0
R
Exampie AT R | LC-MS data Method

T | eacwon oo |Guten | 8
T T -3
29 5CL, 2CF:0Ph | CEO Sgﬁ; o N
. 5.CL2-CROPE | Meo | CA% 07010 A
- SSGCPE B0 | R o A
. HCROPL | M0 G o A
y SSCE | OB | Gra s A
) 3 5-iCIP O | oo 89410 A
33 5-C1, 2-CF,OPh CF, Sil‘f;; %’;36 12‘(*} A
36 5.C1, 2-CFOPh cl gglsfi:: 66‘1 ;1118 N
’ SOy | MO G A
- wescms | o | GiE SRR ]
3 4-CL, 2-CF1OPk MeO Sglsi:; g;lii N
40 4CL2-CR,OPh | CFO ggiﬁé 6699113830 A
- SASEFRE | MO | Ghs S A
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Obsa: 644,31 53 3 4,5-triFPh CF3 Cald: 611.17 A Obsd: 612.30 54 Cald:
641.17 3-CF,0OPh CF3 A Obsd: 642.35 55 Cald:625.11 3,4-diCiPh CF3
Obsd:626.28 A 56 Cald: 619.21 2-F, 5-CF3Ph EtO Obsd: 620.25 A 57
Cald: 659.17 2-F, 5-CF3Ph CF30 Obsd: 660.21 A 58 3,5-diCIPh OH
Cald: 573.12 A Obsd: 574.18 59 4-CF3, 2- Me0 Cald: 657.25 A
cPrCH,OPh Obsd: 658.22 60 Cald: 631.23 A 4-CF3, 2-EtOPh Me0O A
Obsd: 632.06 61 Cald: 671.26 4-CF3, 2-cPentOPh MeO A Obsd: 672.18
62 4-Cl, 2-CF30Ph CF3 Cald: 675.14 A Obsd: 676.19 63 3-Cl, 4-FPh CI

rCald5#5. 12 ATObS: 576,20 647Cald 609,182 e &-GF3IPA CI A
Obsd:610.20 65 Cald 57714 3,4,5%FEPh cbAtOhsds578.20 %6 66
HwTI | onom | wo | Qe SN | A

T o oo [ahan
e w | G
" aum e | GEmi|
47 2-F, 4-CF,Ph MeO g@ﬁ 66%213% A
TR
T ream | w0 Gien
T w  Gies s
T aem o [GesE]
5 : 5

T e | w [ aemn
33 3.4 5-riFPh CF, 8&2& 6611 j:zgé A
T e @ Gial | A
3 2 F, 5-CF:Ph Bo | oo ol A
T ieon oo [ Gien
T wen | w ST
i oeciom | MO | G e A
60 4-CF,, 2-RtOPh MeO 8;2{: 66332%2 A
61 4-CFy, 2cPentOPh | MeO | CREOTLZ0 A
N HOL2CROPR | OR Ghares A
63 3-Cl, 4-FPh cl ggi‘i :’5;5612% A
o4 2-F, 4-CF;Ph cl s A
63 34,5-4riFPh o ggls‘f;_‘ 55?7';}2?} A
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3-CF30Ph CI A Obsd: 608'.20 67 4-Cl, 2-CF30Ph CI Cald: 641.11 A
Obsd: 642.20 68 Cald:591.09 3,4-diCiPh Cl A Obsd:594.20 69 3,
4-diFPh MeO Cald: 555.20 i B Obsd: 556.29 70 5-Cl, 2-FPh MeO Cald:
571.17 A Obsd: 572.20 71 5-Cl, 2-FPh CF30 Cald: 625.14 A Obsd:
1626.20 583.19 72 3-Cl, 4-MeOPh Cald: 58383.29 MeO A Obsd: 584.20

73 Cald: 597.20 3-Cl.4-EtOPh MeO A Obsd:598.20 74 3-Cl, 4-PrOPh

MeO Cald: 611.22 A Obsd: 612.301 75 3-ClI, 4-cPrCH20Ph MeO Cald:
623.22 A Obsd:624.30 76 3-C1, 4-cPentOPh MeO Cald: 637.23 A Obsd:

22

6383 77 Cald: 583,19 5-C1, ZFMeOPh MeDf: §dbsd: 584.14 /8 5-Cl,
2-EtOPh MeQ Cald"5972' A Obsd:598.218detel2611.22 5-Cl,
2-PraPh MeQ A, Qbsd:632,19/80 5.Cl, 2-cPrEHZORN MeO Ca d: 623
A Obsd: 642,20

TN A

T em [ B nn]

T raem a0 [aen s

72 3-Cl, 4-MeOPh MeO Sgls‘f; e | A

3 3.Cl, 4-EtOPh MeO ggi‘i{: o A

7 3-Cl, 4-PrOPh MeO ggﬁ: o A

7 3.C1 4-cPrCH,0Ph | MeO ggi‘; Zﬁ% A

7 3-Cl 4-cPentOPh | MeO g@i‘i P A

77 5-CL2-MeOPh | MeO g’gi‘f{: 5;882112 A

78 5-C1L, 2-EtOPh Meo | SA T2 A

7 5-C1, 2-PrOPh MeO | SAE O A

80 $-CL, 2-PICH,0Ph | MeO g{iﬁ; %‘;2}29 | A

i 5.0l 2cPeniOPE | MeO | SRE 72 A

82 2,5-diC1Ph MeO gﬁﬁ 5588;2‘; B

83 2,3, 5-riC1Ph MeO | SR Z%é;% B

84 3-Cl, 4-MeGPh cl S A

83 A-Cl, 4-EOPh c g;i‘f{: 66%1212:{’} A

" awon | o it |+

87 3-CL 4-cPrCH,0Ph | CI ggls‘f{: f,g;gg A

88 3-C1, 4-cPentOPh cl ggi‘é:: ‘Zi;;% A
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Obsd: 624.19

81 i 5-Cl, 2-cPentOPh Me0 Cald: 637.23 A 1 Obsd: 638.22

82 Cald: 587.14 2,5-diCiPh MeO B Obsd: 588.31 83 2,3,5-triCIPh MeO
Cald: 621.10 B Obsd: 622.20 84 ClI, 3-4-MeOPh CI Cald: 587.14 A
Obsd:58820 85 3-Cl, 4-EtOPh Cl | Cald:601_15 A Obsd: 602.20 86
3-C1, 4-PrOPh CI Cald: 615.17 Obsd: 616.00 A 87 3-Cl, 4-ePrCH,OPh CI
Cald: 627.17 Obsd: 628.20 A 88 3-Cl, 4-cPentOPh CIl Cald: 641.18 A
Obsd:642.20 89 3-CF3Ph CI Cald: 587.20 B F Obsd: 588.39 -57 90 Cald:
555.20 2,5-diFPh MeO A Obsd: 556.25 91 2,5-diFPh CF10 Cald: 609.17

A Obstl: 6102492 24, 5-tr FPhiMe0 Calu 57318 A 0Obsd: 574:3093
Cald: %g?.le 2,4, 5%APPRICF,0/A Msh5d: 6%@%&? 5-CF,Ph Cl 1

: . et :
Cald: ©09.14 A ObEng%;l}ngO 95 4&3% 2 Mgﬁiﬁl‘}%{?%ezg Cald: 58&.19 A

92 24,5-4riFPh MeO | ood SPL A

9 2 .4,54riFPh CF,O ggﬁ’: gélz% A

| rsem | o | Giek |

7 4CL2MeOPh | MeO | SHEIB A

% +CLIBOPL | MO | S A

7 4-CL2-cPentOP | Meo | GO A

B 4o 2emCHOP | Meo | (RGOR0 A

T amen |a | an |

TABLE 4
CO,H
o0
NH
7N
Ar\ﬁN\ —
§<N
a
Y
R
Example ’ Ar | R | LCAMS data Method

100 % 4-CL, 2-PrOPh cEo | g el A

B R X MeO Sae oz A

102 5-Cl. 2-CF;OPh CF,O g;ls‘g: %991;% | A

103 | 5CI2:CF:OPh MeO % 82‘;3{: 6633;1166 A

e | e | GE W
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Obsd: 584.30 96 Cald: 597.20 4-Cl, 2-EtOPh Me0O A Obsd: 598.30 97
4-Cl, 2-cPentOPh Me0 Cald: 637.23 A Obsd:638.40 98 Cald: 623.22
4-Cl, 2-cPrCH,OPh MeO Obsd: 624.30 A 99 4-C1, 2-PrGPh CI
Cald:615.17 A Obsd: 616.30 TABLE 4 CO2H J-NH Ar~N N R Example
‘Ar R LC-MS data Method Cald: 665.19 100 4-Cl, 2-PrOPh CF10 A
Obsd: 666.32 101 Cald: 611.22 4-Cl, 2-PrOPh MeO A Obsd: 612.37 ~
102 Cald: 691.13 5-ClI, 2-CF,0OPh CFO A Obsd: 691.90 103 5-C1,
2-CF310Ph Me0 Cald: 637.16 A Obsd: 638.16 104 Cald: 587.14

F5-diGiPh Me0-B-Obst-588-26-58 105 Calt-625 o1 T
’ : . Obsd: 626.28
106 254CPE | MeO e B
107 2.3.5-GiCIPh MeO g;ls‘i{: o B
TABLE 5
COLH
3 Nk
ArYN\
. N
&
-
Example Ar ‘, R Cgﬁ;ﬁ?ﬁ | LcMSdata | Method §
108 3,5-diClPh% CF.0 s i g;i‘f; . A
109 3,S-diCIPhi CF,0 R ggi‘é’: %i;éﬁ | A |
TR [ae | 5 Gitn s
AT
12 35.GiCIPh | CF racemic gs;‘éi ey A
TR o e i
W AT AR




3,5-diC1Ph CF3 A Obad:626.28 106 Cald: 587.14 | 2,5-diCiPh MeO B
Obsd: 588.31 107 Cald: 621.10 2,3,5-diC1Ph MeO Obsd: 622.20 B
TABLE 5 CO2H NH Ar N N Stereo Example At R Chemistry LC MS data
Method 108 Cald 641.11 3.5-diCIPh CF30 S A Obsd. 642.21 109 Cald:
641.11 3.5-diC1Ph CF30 R A OUsd 64221 110 4-Cl, 2- CE30 S Cald:
665.19 A PrOPh Obsd: 666.31 111 4-C1,2- Cald: 665.19 PrOPh CB30 R
A Obsd: 666.31 112 3,5-d CiPh CF3 racemic Cald 625.1 | A Obsd:
625.91 113 5-C1, 2- Cald: 675.14 CF30Ph CF-3 racemic Obsd: 675.87 A
114 5-Cl, 2- CF30 racemic Cald: 691.13 A CF30Ph Obsd: 691.83 -59

TABLE 6 CO2H 0 TABLE 6
COH
C
NH
Ar\’}N\
E\ N
Y
R
Example Ar R LC-MS data Method |
15 . Cald: 55743 |
3,5-0iCTPh H Obsd: 558.0 A
116 - Cald: 573.10
4-CF,0Ph H Obsd: 574.17 A
K Cald: 617.21
4-CF;OPb EtO Obsd: 618.33 A
B Cald: 58121
4-C1, 2-PrOPh B opsasg230 | A
119 . Caid: 607.15 |
3-CL, 2-CF;QPh H Obsd: 60800 | 2
I
B | we | Qegy |
£ oS ' '
121 O\/“"% Cald: 599.19
F ] | MeC A - A
A /R\/J Obsd: 600.23
122 O Cald: 569.18
"~ 1] | Obsd: 570.18 A
F.Q t???
123 O P | Cald: 599.19
F o MeO , A
?<O»\\/ Obsc: 600.20 |
2. i
O\/\/ﬁ Cald: 569.18
124 Fed T ) H , A
?<0/\)h Obsd: 570.20
125 o | Cald: 653.16
F i
- O]:J/ CEO 1 Opse: 65423 A
176 Cald. 55318 '
4-CIPh MeO Obsd: 554.02 B
137 l Cald: 575.28
4-BuPh MeO Obsd: 576.12 B
128 Cald: 38123
3-F, 4-EtOPh MeO e B
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NH Arm N N R Example Ar R LC-MS data Method 115 Cald: 557.13 A
3,5-diCiPh H Obsd: 558.0 116 Caid: 573.19 4-CF10Ph H A Obsd:
574.17 117 Cald: 617.21 4-CF OPh EtO A Obsd: 618.33 118 4-C1,
2-PrOPh g Cald: 581 21 A Obsd: 582.30 119 5-C1, 2-CF,OPh g Cald:
607.15 A Ohsd: 608.09 120 Cald: 653.16 F 1 CF30 Obsd: 654.17 A 121
Cald: 599.19 MeO Obsd: 600.23 A 0 122 0~ H Cald: 569.18 A -X Obsd:
570.18 123 oYi Cald: 599.19 F M'e0 Obsd: 600.20 A 124 F Cald: 569.18
A 0 Obsd: 570.20 125 Qi 7 Cald: 653.16 F O CFO Obsd: 65423 A 126

TOTRITREG | w0 | SO ST
#30 3,5-4iFPh MeO | S2E20 B
T m e e
T e e | e
133 3-Me, 4-EPh Meo | SAd 2 B
T e | | SR
R RSSO b R
136 ok/\i}f e | Cald: 64918 5

A Obsd: 650.10
377
= 2--PrOPh MeO | e ST B
138 2-MeO, 4-FPh MeO | ST B
T e | nt |
T e w0 | b Sn | s
T e e (SRR
taz 2-CF;0Ph Meo | ShE 6082 B
T m e e
has 3.CL 4-CFPh Meo | oae 62106 B
T | e e ]
bae ROL&CROPE Moo | iSO B
7 $Me 2MeOPh | MeO | SEE 900 B
149 2 4-diCIPh Meo | SECNE B
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Obsd: 554.02 127 Cald: 57528 4-'BuPh Met) _Obsd: 576.12 B 128 Cald:
581.23 3-F,4-EtOPh MeO B Obsd: 582.31 -60 129 3-F, 4-CF30Ph MeO
Cald: 621.19 B Obsd: 622.26 130 3.5-diFPh MeO Cald: 555.20 B Obsd:
556.15 131 Cald: 537.21 4-FPh MeO Obsd: 538.16 B 132 3-EtOPh MeO
Cald:563.24 B Obsd: 564.29 133 3-Me, 4-FPh meo Cald: 551.2 B Obsd:
552.20 F 134 3-F, 4-MeO MeO Cald: 567.22 B Obsd: 568.17 135 J MeO
Cald: 649.18 B F F'o'~~v Obsd: 650.24 136 o' F Y Cald: 649.18 F~o0 MeO
Obsd: 650.10 B F 137 2-i-PrOPh MeO Cald:5 B Obsd: 57 578.0 8.0 138
Cald: 567.22 2-MeO, 4-FPh MeO B Obsd: 568.20 139 3-C1Ph MeO

BRI 5838 B O5d:554.15 140 2,4-diFPh MeO Cald: 555.20 B

The ability of the compounds of the present invention to inhibit the binding of glucagon
and their utility in treating or preventing type 2 diabetes mellitus and the related conditions can be
demonstrated by the following in vitro assays. Glucagon Receptor Binding Asgsav

A stable CHO (Chinese hamster ovary} cell iine expressing cloned human glucagon
receptor was maintained as described (Chicchi et al. J Biol Chem 272, 7765-9(1997}; Cascieri etal. J_
Biol Chem 274, 8654-7(19599)). To determine antagonistic binding affinity of compounds 0.002 mg of
cell membranes from these cells were incubated with *1-Glucagon (New England Nuclear, MA} in a
buffer containing 50mM Tris-HCI (pH 7.5}, 5mM MgCl, 2mM EDTA, 12% Glycerol, and 0.200 mg
WA coated PVT SPA beads (Amersham), +/- compounds or 0.001 MM unlabeled glucagon. After 4-12
hours incubation at room temperature, the radioactivity bound to the cell membranes was determined in a
radioactive emission detection counter (Wallac-Microbeta). Data was analyzed using the software
program Prism’ from GraphPad. The ICq values were caleulated using non-linear regression analysts
assuming single site competition. 1Cs, values for the compounds of the invention are generally in the

rangte of as low as about 1 nM to as high as about 500nM, and thus have utility as ghucagon aniagonisis.

inhibition of Glucacon-stimulated Intracellular cAMP Formation

Exponentially growing CHO cells expressing human glucagon receptor were harvested
with the aid of enzyme-free dissociation media (Specialty Media), pelleted at low speed, and re-
suspended in the Cell Stimulation Buffer included in the Flash Plate cAMP kit (New England Nuclear,
SMPO0004A). The adenyiate cyclase assay was setup as per manufacturer instructions. Briefly,
compounds were diluted from stocks in DMSO and added to cells at a final DMSO concentration of 5%.
Cells prepared as above were preincubated in flash plates coated with anti-cAMP antibodies (INEN) in
presence of compounds or DMBSO conitrols for 30 minutes, and then stimulated with glucagon (250 pM)
for an addztional 30 minutes. The cell stimulation was stopped by addition of equal amount of a detection
buffer containing Iysis buffer as well as '**I-labeled cAMP tracer (NEN). After 3 hours of incubation at
room temperature the bound radioactivity was determmined in a haguid scintiliation counter (TopCount-
Packard Instruments). Basal activity (100% inhibition} was determined using the DMSQ contre! while
0% inhibitior was defined at the amount of pmol cAMP produced by 250pM glucagon,

Certain embodiments of the invention has been described in detail; however, numerous
other embodiments are contempiated as falling within the invention. Thus, the claims are not Hmited to
the specific embodiments described herein. All patents, patent applications and publications that are cited

herein are hereby incorporated by reference in their entirety.
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Obsd: 556.30 141 4-C1, 3-FPh MeO Cald: 571.17 B Obsd: 572.28 142
2-CF30Ph meo Cald: 603.20 B Obsd: 604.32 143 Cald: 537.21 2-FPh
MeO Obsd: 538.33 B 144 Cald: 621.16 3-Cl, 4-CF3Ph F meo B Obsd:
622.29 145 3-MePh MeO Cald: 533.23 B Obsd: 534.35 146 3-Cl,
4-CF30Ph meo Cald: 637.16 B Obsd: 638.23 Cald: 56324 B 147 4-Me,
2-MeOPh meo Obsd: 564.31 148 Cald: 567.22 5-F, 2-MeO MeO B
Obsd: 565.28 149 Cald: 587.14 2,4-diCiPh MeO B Obsd: 588.21 11 -61
BIOLOGICAL ASSAYS The ability of the compounds of the present

' the binding of glucagon and their utility in treating or
preven |ng ype |abetes mellitus and the related conditions can be
demonstrateH by tHeFBIRSAA GERREsAttE de L85 Eiucagon Receptor Bindine
Assay 5 A stable CHO (Chinese hams;/map gy) cell line expressing
cloned human glucagon receptor wasimnain ained as described (Chicchi
at al. S Biol Chem 272, 776 -9 99 .Cascieri et al. J_ Biol Chem 274,
8694-7(1999)). To determi \e nt gONIStIC binding afflnlty of compounds
0.002 mg of cell membraﬁ@ frém the ells were incubated with
1251-Glucagon (New England Nuclea ) in a buffer containing 50mM
Tris-HCI (pH 7.5), 5mM MgCl,, 2tmM EDTACTY%'Ehfesiol, and 0.200 mg

or a pharmaceutically acceptable salt or solvate thereof, wherein:

each R' is H or is selected from the group consisting of:

(2) halo, OH, CO,RY, CN, SO.R’ or NO,,

(b} Cy.ealkyl or OC, salkyl optionally substituted with: (1) 1-5 halo groupsup to a

perhaloalkyl group; (2) CO,RY; (3) pheny! optionally substituted as follows: (i} 1-5 halo groups, (ii}
1 CORY, ON, S(O)FRS, NO, or C(OWRR group, (iii) 1-2 C,.;palkyl or alkoxy groups, each
optionally subsiituted with: 1-5 hato, up to perhaloalkyl, and 1-2 OH or CO,R” groups;

each R is selected from R’ as defined above, or 2 R* groups can be taken together to

represent a fused 5-6 membered cyclic structure containing 1-2 oxygen atoms, and 1-2 carbon
atoms each of which 1s optionally substituted with 1-2 F atoms;

R is H or C aalkyl;

RYis H, Cialkyl, and

R’ represents a member selected from the group consisting oft Cy.ealkyl, Arylor Ar-C,.

oalkyl;

R and R7 each independently represent H or Cyalkyl, and p is 0, 1 or 2..
group.

2. A compound in accordance with claim 1 wherein:

one R’ is H and the other is H or is selected from the group consisting of: (a) halo, OH,
CO.R’, CN, SO:R” or NO,, (b} Cyalikyl or OC,alky} optionally substituted with: (1) 1-3 halo groups up
to a perhaloalky! group; (2) CO,R"; (3) phenyl optionally substituted as follows: (i) 1-5 halo groups, {ii) 1
CO.RY, CN, S(O)RY, NG, or C(O)I\@‘"R6R7 group, (111 1-2 C;.ypalkyl or alkoxy groups, each optionally
substituted with: 1-3 halo, up to perhaioalkyl, and 1-2 OH or CC,R* groups.

3. A compound in accordance with claim 2 wherein one R' is H and the other is H
or is selected from the group consisting of: (a) halo or OH; and (b) C;_salkyl or OC, Lalkyl, each
optionally substituted with: 1-3 halo groups.

4. A compound in accordance with claim 1 wherein each R” represents H or is

selected from the group consisting of: {a) halo selected from Cland F, (b} C, salkyl or OC, salkyl

.63 -
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10 WGA coated PVT SPA beads (Amersham), +/- compounds or 0.001
MM unlabeled glucagon. After 4-12 hours incubation at room
temperature, the radioactivity bound to the cell membranes was
determined in a radioactive emission detection counter
(Waliac-Microbeta). Data was analyzed using the software program Prism
from GraphPad. The IC50 values were calculated using non-linear
regression analysis assuming single site competition. IC50 values for the
compounds of the invention are generally in the 15 rangte of as low as
about 1 nM to as high as about 500nM, and thus have utility as glucagon
SRHeRySR RS UHA L ?b‘n-”d’la@ FETE RS0 - St R (AR RS TERAD: & fused 5-6
FRematibryEx porentisdhyagieni FgrGlet® aells expréssmorhismaragiucageh are
reaepiar merehanested: withthe aid of enzyme-free dissociation media

(Speualty Mgdla) ﬁ%&%?c%ﬁt Ilpggcg%l?cq v@‘fﬂc&l'é%nzloﬁléi%%? %d %’é@aﬂ?@}f%? H‘xe:thyl

Stimulation Buffer included in the Fl te c MP k|t New England
Nuclear, SI\/ﬁDOOO OTRREE e RfiTe ‘18631 SUBSAWAS setup as per
manufacture?‘iﬁ&rlﬁéﬁé‘ﬁs‘hB‘?I@ﬁyS %@Wpﬁéﬁﬁﬂ%%@r@%ﬁfﬂt’édﬁ*ﬁi?ﬁ%@éks in
DMSO and addeda@®eellSat’ afinalVsG@oncentration of 5%. Cells

prepared as ahQve.wers: D@%ﬁ@b@ﬁﬁ&éﬁj@%&ﬁk@&%ﬁ% ack WAL oroups up to a

antib M r r
SO AN, PSSO DO s
oA 50 AN Relrttiat 8&%@& %‘é%)b%?%laa.%ﬂ ionally
squtithoiit ot st tirhanatier evhta IHPIFSIsRoaeras well as
15l-labeled cAMR tracer{NEN) Al etd howrkofineubattingats: (odmo selected from Cl

fﬁmpqwﬁqr@x@fmb@@ngmdiﬁ%tawyum@t@@tﬁmrz%mdw&d Rt IRLIO N ien

g hter é" Cour P%ck nstrum Bas:%\l activity (100% inhibitiqn)
e BN ST O e tOh WA A

ﬁ‘t"fﬁ% e&ﬁ%’ﬂi’fﬁ‘(ﬁ}f‘ ﬁﬁ@t@ﬂﬁﬁ%‘&ﬁ%ﬁ“ﬁ)}ég@éﬁhﬂ%agon. 30 Certain
embodimentRofsecipiéntionhds been described in detail; however,

numerous oities arodiments are contemplated as falling within the

invention. Thys,.the claims ake- atlimiied 19, the SReCIG.L0R0dIMENE ) o Acc,
descrlb d.herein. All patents, patent applications and pulecatlons that are

cited 'fie ein are hereby incorporated by reference in their entirety. -62

WHAT IS CLAIMED pechivssreainmbyimicrepresemetlsy feiminik i °2%i(R2)3

N.N R")2 1 C{O)NHGH2@BHRCDRdordmee phidrrirace utiealiyrasceptablecsgitable salt or
cbsebate:-thereafinwhereirp2each Risdbaeds satecteeiam thermwur alkyi;

consisting ofy (@) hala. QR ER2R Gy SQSRA arNO., (b) Ci-alkyl
orOC1 balky%{o onallg/ gjbstltuted with: (1) 1- 5 halo groups up to a

perhaloalkyl group 2R; (3) phenyl optionally substituted as follows:
(i) 1 -5 halo g§0u ps A(ﬁ))mpound in accordance with claim 1 selecied from the following tables:

F
0
Q o] 3
]
COyH
/m/U\E/\AJ\OH e (\h/‘\N/\/ 2
H3(3>/K\\/ ! ; 3 })\/
N-vN = E deN
|
Ch vy~ g W CF: ; A
P /0 ' f P OMe
] |
cl CFg
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1 CO,R, CN, S(O)rR3, NO1 or C(O)NRR' group, (iii) 1-2 C,-,,alkyl or
alkoxy groups, each 10 optionally substituted with: 1-5 halo, up to
perhaloalkyl, and 1.-2 OH or CO2R groups; each R2 is selected from R'
as defined above, or 2 R2 groups can be taken together to represent a
fused 5-6 membered cyclic structure containing 1-2 oxygen atoms, and
1-2 carbon atoms each of which is optionally substituted with 1-2 F
atoms; R3is H or C13alkyl; 15 R is H, C1 6alkyl, and R3 represents a
member selected from the group consisting of: C,-,,alkyl, Aryl or Ar-C,_

jOalkyl; R—and R each independently Tepresent Hor C1,alkyl, and pis 0,
lor2. group.202. A compound in accardance with claim 1 herenaogne
R'is H and the other gh Fis sslected from the grogggrﬁg of: (a3
halo, OH, CO R O

substituted with: 1
CO,R4; (3) phenyl optionathp¥elbstituted as foIIo g
1 CO2R', CNc5(0),R', NO, or C(O)NRRB group, .10 aIkyI or
alkoxy groups, each optionally 25 substituted witt¥ 1-5 halo, up to

or NO2, (b) C15alkyl or O 1sa|ky| optronally
al

perhaioallryl, and i-2 OH or CO2R 4 groups. 3. A compound in accordance
with claim 2 wherein one R' is H and r[rh% er is H oris selected from the
group consisting of. (a) halo or OH; (%€1C -,alkyl or Og-,alkyl, each
optionally substituted with: 1-3 halo groups. 4. A%émpound in accordance
with claim 1 wherein each R2 represents ris 30 selected from the
group consisting of: (a) halo selected f Cland F, (b) C,-,alkyl
orOC26alkyl -63 optionally substitutedwith 1-3 halo groups, or two R2
groups taken together represent & séd 5-6 membered cyclic structure
containing 1-2 oxygen atoms, and 1-2 carbon atoms, each of which are
optionally substituted with 1-2 F atoms--5. A compound in accordance with
claim 1 wherein: R3 represents H or hyl. 56. A compound in
accordance with claim | wherein: one R'ds H and the other is H or is
selected-from the group r‘qnqiqting of: (a).halo, QH, CO.R, CN, SOpW or..
NO2, (b) C;salkylsmr OC- ba,kyl optirnally substituted with: (1) 1-5 halo
groups lmlgﬁuwl&)l group;(2) COTR; \§5jdldfﬁ)wl optiomatty;
substituted as faljews: (1) 1r5 halqgrups; (i) TI&ER.R, TN S(QBRS,
NO, or C(OYNIRERP-graup, (i) 1-2iC.Toalkyl ar@alkoxsr@reups, eacho
optionally substdif®id with; 1-5 hdieoup to perhiadtalkid, and 1-2 Ghbor
COZ2R' groupSteddhd®RP represedisP or is|selectedHfdin the groisO

consisting-of: 45 B selected frdfa<Cl 2,4-diFPh MeQ
2-CF.OPh MeO 2-EtOPh MeO
2-F, 5-CF,Ph MeO 4-Cl, 2-EtOPh MeQ
TABLE 2
COgH
O\
>>—NH
7\

Ar Art Ay Ar!

e OCF3
. Fl
3,5-diCI1Ph 4-CF.OPh T i
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and F, (b) C,-,alkyl or OCi-6alkyl optionally substituted with 1-3 halo
groups, or two R2 groups taken together represent a fused 5-6
membered cyclic structure containing 1-2 oxygen atoms, and 1-2 carbon
15 atoms, each of which are optionally substituted with 1-2 F atoms; and
R'represents H or methyl; R4 is H or C.,alkyl; R’ represents a member

selected from the group consisting of. C,_,oalkyl, Aryl or Ar-C;

;. ioalkyl; 20

R6 and R' each independently represent H or C1-3alkyl, and pis O, 1 or 2.
7. A compound in accordance with claim 1 or a pharmaceutically

acceptabfe saftorsolvate thereof, where

mone R Tepre

ent dthe
other is gelectesl figm C|.° F3or OC-3 atkyli:Rrepres Dw CF3. ]
OC1_3alkyl or OCF3, and is"H or methyl. 25 S. A corppound ig. ‘
accordance with claim 1;Selectegirom the Tollowing tables: O O O HSCH 1
HsC }i H-9GOMN N N ", {RS 3-64000NNCO2H N~'~'OHH3CIH |
H,CCILNNN-N__CI OM ClLiCIIIITABIE1002H NH Ar=N.N--/ 1
R
TABLE 3
CORH
o)
S NH
A
Ar\éN\ N
; N
=( M\CHs
S
\Q/j\
=~
R
Ar ® Ar R
4-Cl, 2-PrOPh CF,0 4-Cl, 2-PrOPh MeQ
5-C1, 2-CF:0Ph CF.0 5-Cl, 2-CF;OPh MeO
3,5-diCiPh EtO 4-CF,OPh MeO
3,5-diCIPh CF, 3,5-diCIPh Cl
5-Cl, 2-CF4OPh CF: 5-Cl, 2-CF;0Ph I
3.4-diCIPh MeO 3.4-diCIPh CF.0
4-Ci, 2-CF50Ph MeQ 4-Cl, 2-CF,OPh CF,0
3,4,54riFPh MeO 3,4,54riFPh CF:0
3-CF,OPh MeO 3-CF,OPh CF,0
3-Cl, 4-FPh MeO 3-CL, 4-FPh CF:0
2-F, 4-CF:Ph MeO 2-F, 4-CF:Ph CF,0
2-F, 4-CF;Ph EtO 3-Cl, 4-FPh B0
3-Cl, 4-FPh CF, 2-F, 4-CF,Ph CF;
3,4,5-triFPh CF, 3-CF:OPh CF,
3,4-diCIPh CF, 2-F, 5-CF:Ph EtO
2-F, 3-CF:Ph CFO 3,5-diCIPh OH
4-CF,, 2-<PrCH,0Ph MeO 4-CF,, 2-BtOPh MeO
4-CFy, 2-cPeniOPh MeQ 4-Cl, 2-CF,OPh CF;
3-Cl, 4-FPh Cl 2-F, 4-CF:Ph Cl
3,4.5-triFPh Cl 3-CF,0Ph Ci
4-Cl, 2-CF,0OPh Cl 3,4-diCIPh Ci
3, 4-diFPh MeC 5-Cl, 2-FPh MeO
5-Cl, 2-FPh CF.0 3-Cl, 4-MeOPh MeO
3-CL, 4-EtOPh MeO 3-CL, 4-PrOPhL MeO
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ArR ArR 3.5-diCF,Ph H 3,5-diCiPh H 3,5-diCiPh MeO 4-CF,OPh Me0
4-CF3, 2-PrOPh H 4-CF3, 2-PrOPh MeO 3,5-diCiPh CF30 4-CF30Ph
CF30 4-CF3. 2-PrOPh CFMO 3-ClI, 2-EtOPh MeO 4-Cl, 3-FPh MeO
2,4-diFPh Me0O 2-CF,OPh MeO 2-EtOPh MeO 2-F, 5-CF,Ph MeO 4-Cl,
2-EtOPh ~ MeO 5 TABLE 2 CO2H >-NH Ar N /-\ N r Are Ar Ari Ar Art
OCF 3,5-diCIPh ocF, 4-CF,OPh -65 4-CF3, 2-PrOPh OCF3 3,5-diCiPh j i
oCF OCF 3,5-diCiPh TABLE3 C02H NHR Arr-NNCH3 R ArRArR
4-Ci, 2-PrOPh CF30 4-C1, 2-PrOPh MeO 5-Cl, 2-CF30Ph CF30 5-Cl,

2-CF,OP

h MeQ-cPrCH,0Ph MeO 3-Cl, 4-cPentOPh MeO
5-C1, 2-MeOPh MeO 5-Cl, 2-EtOPh MeO
3-Cl, 2-PrOPh MeC 5-Cl, 2-¢PrCH,0OPh MeO

5.Cl, 2-cPentOPh MeC 2,5-diCiPh MeQ
2.3, 5-1riCIPh MeQ 3-Cl, 4-MeOPh Cl
3.CL 4-FtOPh Ci 3-Cl, 4-PrOPh Cl
3-Cl, 4-cPrCH,0Ph Ci 3-Cl, 4-cPentOPh Cl
3-CF,Ph Cl 2.5-diFPh MeO
2.5-diFPh CF;0 2.4 5-4riFPh MeO
2.4 5-6FPh CF:0 2-F, 5-CF:Ph Cl
4.C1, 2-MeOPh MeO 4-C1, 2-FtOPh MeO
4-C1, 2-cPentOPh MeQ 4-Cl, 2-cPrCH,OPh MeQ
4.Cl, 2-PrOPh Cl
TABRLE 4
CO,H
0 /—/
NH
Ar\FN
— N
\\ CH3
a8
. Q
\\
[=4
Ar 14 Ar R
4-C1, 2-PrOPh CF.0 4-C1, 2-PrOPh MeO
5.Cl, 2-CF,0Ph CF:0 5-Cl, 2-CF.OPh MeO
3,5-diCIPL MeO 3,5-diCIPh CF,
2.5-diCIPk MeQ 2.3.5-diCIPh MeC
TABLE 5
CO,H
e}
NH
7N
Ar Py
SN
z\ N—<
= CH,
7




3,5-diCIPh EtO 4-CF30Ph MeO 3,5-diCIPh CF3 3.5-diC1Ph CI CF- 5-Cl,
2-CF30Ph CI 5-Cl, 2-CF30Ph 3.4-diCiPh Me0 3,4-diCIPh CF330 4-Cl,
2-CF30Ph Me0 4-Cl, 2-CF30Ph CFO 3,4.5-triFPh MeO 3,4,5-triFPh
CF30 3-CF,0Ph MeO 3-CF30Ph CFO j 3-Ci, 4-FPh Me0 3-Cl, 4-FPh
CF30 2-F, 4-CF3Ph MeO 2-F. 4-CF3Ph CF20 2-F,4-CF,Ph EtO
3-C1,4-FPh rO 3-Cl, 4-FPh CF3 2-F. 4-CF3Ph CF3 3,4,5-triFPh CF3
3-CF30Ph CF3 3,4-diCiPh CF3 2-F, 5-CF,Ph EtO 2-F.5-CF3Ph CF30
3,5-diCiPh OH 4-CF3, 2-cPrCH,OPh Me0 4-CF3, 2-EtOPh MeO

4-CF3.2-cPentOPhiMeU 4-CI; 2- CF30PH CF3 3- CI, 4-FPh Cli ZAE
4-CF3Ph CI 3%.5-triFPh Cl 3-@F30Ph ] CI 4-CA® CE.OPh Cl 3.4%diCIPh

Ci 3, 4-diFPHIVIED 5-C|, 2-FPENE0 5-CL 2-FPRICIPRO 3:Cl, 4-MEOPh

MeO B-CH-4.EX£5PH MeQ 3- mCE;@rnph Neb-Ché-BeH: 4. dprcH3EPN
MeO 3-ClL A& aPh MeO BE-MA Qﬂ'@};&l L EtOPHRe0

y I T IvViICr iU TIrivicu

SRR 2072007 DA NNy

5 Cl <D r\s., +Dla-AMaD
ST TOUTTTIVICO O 01, 7 bl'[bl_lLUI'II IVICU \J bl L bl' I'MoOTTTrivic U

2,5-diCIPh Me0 2,3,5-triCIPh Me0 3-Cl.4-iMeOPh CI 3-ClI, 4-EtOPh ClI
3-Cl, 4-PrOPh. Cl 3 C1, 4 cPrCH,OPEABILB-&l, 4-cPentOPh ~ Cl 3-CF3Ph
Cl 2,5-diFPh MeO 2,5-d FPh CF30 2,4,5-triFPh I}{@g 2,4,5-triFPh CF-10
2-F, 5-CF,Ph Cl 4-ClI, 2-MeOP Me0 4- CI@2-I§LOPh MeO 4-Cl,
2-cPentOPh MeO 4-Cl, 2-cPrCH,OPh Med—¥Ci, 2-PrOPh CI

Ar N
I\N
CHy
\
R
Ar R Ar ! R
3,5-GiCIPh H 4-CF+OPh H
| 4-CF,0Ph EtO 4-C1, 2-PrOPh__| H
5-Cl, 2-CF,0Ph H . %Oj/\g CF;0
O~ MeO e H
F F !
A ’\J F\/<O S é
%, ;
G\“/\/z O~\/\/
F | MeO F T H
o % |
7< ‘i\f/ CR:0 4-CIPL MeO
D
4-BuPh MeO 3-F, 4-EtOPhL MeO
3-F, 4-CF,OFh MeO 3,5-diFPh MeO
4.FPh MeQ 3-EtOPh Me(G
3-Me, 4-FPh MeO 3-F, 4-MeO MeQ
F
| S o
| i Y MO | oY MeO
O F/g\o/\\\)
F
-—1—PrOPh MeO 2-MeO, 4FPh MeO
3-CIPh MeO 2,4-GiFPh MeO
4-C1, 3-FPh MeO 2-CF,0Ph MeO
2-FPh MeO 3-Cl, 4-CFPh MeO
3-MePh | MeQ 3-CL4-CF,0Pn_|__ MeO

- 6% -
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TABLE 4 CO2H NHANN IYNUCH3 R ArR ArR 4 1.2-PrOPh CF10
4-Cl.2-PrOPh Me0O 5-ClI, 2-CFMOPh CF,O 5-Cl. 2-CF,0Ph Me0
3.5-diC1Ph MeO 3,5-diC1Ph CF3 2,5-diCIPh Me0 2.3.5-diCIPh MeO 5
TABLE 5 CO2H O NH ArNN N- CH3 R -67 ArR ArR 3,5-diCiPh CF30
3,5-diCiPh CF30 4-Cl, 2-PrOPh CF30 4-Cl, 2-PrOPh CF30 3,5-diCiPh
CF3 5-Cl, 2-CF30Ph CF3 5-Cl, 2-CF30Ph CF30 TABLE 6 OZH O NH
ArN N-CH3 RArRArR 3,5-diCIPh H 4-CF30Ph H

4.Me, 2-MeOQPh MeO 5.F, 2-MeO MeO E
2,4-diCIPh MeQ |

or a pharmaceutically acceptable salt or solvate thereof.

9. A compound in accordance with claim 1 selected from the following table:
i i ' 0,
o N/\)LOH “3 ﬁ/\‘/ :
HaCo e M| H HiC. a1l
b A ’Ff’N\
o 2 S O CF N 4 h
| o P T OMe
a CFy _
O O |
COzH
o 2
NN’\)LOH v, L ik
ch N H 3 N
C}[ F\I}N e ﬁ—‘N _—
7N cl £
R A
OME [ OMe
i =
Ci !
Ci

or a pharmaceuticaily acceptable salt or solvate thereof.

10, A compound in accordance with claim 1 represented by the structure:

or a pharmaceutically acceptable salt or solvate thereof.

11, A compound in accordance with claim 1 represented by the structure:

-89 -



| 4-CF30Ph Et0 4-CI. 2-PrOPh | H 5-C1, 2CF30Ph CF30 Fo F Il MeO F -
Imo'lH Fobo-Fo/yMeOFH Fog/jF~I, ECF30 4-C1Ph meo o~
4-"BuPh MeO 3-F, 4-EtOPh MeO 3-F, 4-CF30Ph MeO 3,5-diFPh MeO
4-FPh MeO 3-EtOPh MeO 3-Me, 4-FPh MeO 3-F, 4-MeO MeOrr-Fpl
FI Me0O meo Fo F oMJ 2-i-PrOPh MeO 2-MeO, 4-FPh meo 3-CIPh meo 2
4-diFPh MeO 4-Cl, 3-FPh meo 2-CF30Ph MeO 2-FPh meo 3-Ch 4
CF3Ph Me0O 3-MePh MeO 3-CI, 4-CF30Ph MeO -68 4-Me, 2-MeOPh
MeO 5-F, 2-MeO MeO 2,4-diCiPh | MeO or a pharmaceutically
acceptable salt or solvate thereof. 9. A com urlﬁligeﬁfcordance with

claim | selected from the following table; aHN"XOH H3C
H~iCOyH N_NF N-N CI\/CF, II'\/\ CI'€CF3 0
NN
Realvavs
O
Cl

or a pharmaceutically acceptable salt or solvate thereof.

12. A compound in accordance with claim 1 represented by the structure

G O
ﬁ/\)\OH

Cl E\’i'N
0

P OMe
Cl

or a pharmaceutically acceptable salt or solvate thereof.

13. A compound in accordance with claim 1 represented by the structure

e
Neg b

N-N
cl ~ W DQ o

Cl

or a pharmaceutically acceptable salt or solvate thereof.

14. A compound in accordance with claim 1 represented by the structare:

-70 -
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20

25

00N"COzH HH3C,J-\JHH3C CINNN.N CIOMell//OMelqli 5
or a pharmaceutically acceptable salt or solvate thereof. 10. A compound
in accordance with claim 1 represented by the structure: 0 O Nv OH H
N-N CF3 CI or a pharmaceutically acceptable salt or solvate thereof. 10
11. A compound in accordance with claim 1 represented by the structure:
-69000 HvOH N-NCil/\\CF3 O CI or a pharmaceutically
acceptable salt or solvate thereof. 12. A compound in accordance with
claim | represented by the structure O O N~~OH HCIN-N1|-\OMe CI5

- or a pharmaceutically acceptable salt or solvate thereof.

= N /\/COZH
« b H
F o N-N
A
P Q OMe
ot a pharmaceutically acceptable salt or solvate thereof.
15. A pharmaceutical composition comprising a compound in accordance with claim

I in combination with a pharmaceutically acceptable carrier.

16. Use of a compound in accordance with claim 1 in the manufacture of a
medicament for treatment of type 2 diabetes mellitus..

17. Use of a compound in accordance with claim 1 in the manufacture of a
medicament for delaying the onset of type 2 diabetes mellitus in a mammalian patient.

18. Use of a compound in accordance with claim 1 in the manufaciure of a
medicament for the treatment of hyperglycemia, diabetes or insulin resistance.

19. Use of a compound in accordance with claim 1 in the manufacture of a
medicament for the treatment of non-insulin dependeni diabetes mellitus.

20. Use of a compound in accordance with claim 1 in the manufacture of a
medicament for the treatment of obesity.

21. Use of a compound in accordance with claim ! in the manufacture of a
medicament for the treatment of Syndrome X.

22, Use of a compound in accordance with claim 1 in the manufacture of a
medicament for the treatment of a lipid disorder selecled from the group consisting of dysiipidemia,
hyperiipidemie, hypertriglyceridemia, hypercholesterolemia, low HDL and high LDL.

23, Use of a compound in accordance with claim 1 in the manufacture of a
medicament for the treatment of atherosclerosis,

24, Use of a compound in accordance with Claim | in the manufacture of a
medicament for the treatment of a condition selected from the group consisting of: (1) hyperglyeemia, {2)
low glucose tolerance, (3) insulin resistance, {4) cbesity, (5} Hpid disorders, (6) dyskipidemia, (7)
hyperlipidemia, (8) hypertriglyveeridemia, (9) hypercholesterolemia, (10} low HDL levels, (1 1) high LDL
tevels, (12) atheroscierosis and ifs sequelae, (13) vascular restenosis,(14) pancreatitis, {15) abdominal
obesity, (16) neurodegenerative disease, (17) retinopathy, (18) nephropathy, {19) neuropathy, (20)

Syndrome X, and other conditions and disorders where insulin resistance is a component.

-7 -
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13. A compound in accordance with claim 1 represented by the structure
O C 1 QNUJ OH N-N C{OMe CI or a pharmaceutically acceptable salt or
solvate thereof. 14. A compound in accordance with claim 1 represented
by the structure: -70 0 Ni~ICO2H HF N-N\/\/\ OMe CF3ora
pharmaceutically acceptable salt or solvate thereof. 15. A pharmaceutical
composition comprising a compound in accordance with claim 1in
combination with a pharmaceutically acceptable carrier. 5 16. Use of a
compound in accordance with claim | in the manufacture of a medicament
for treatmentof type 2 disbetes maltue: A7, Jsc ol agompaundin
accordance With claifi"Lin the manufaciure 0f & medicament for delaying
the onset of type 2 diabetes mellitus ' AMvedtETPatient. 18. Use of a
compound in accordance glvith cldiim 1 in the manufacture of a 10
medicament for the treatmenjt o ia, diabetes or insulin
resistance. 19. Use of a comppund in accord&fse with claim 1 in the
manufacture of a medicament for the treatment of non-insulin dependent
diabetes mellitus. 20. Use of a compound in accordance with claim | in the
manufacture of a medicament for the tréatment of obesity. 15 21. Use of
a compound in accordance with claim 1 in the manufacture of a

FEBE R AT s AR ERRE TS 8 gfidrome X. 22. Use of a compound in
accordance with claim i in the man%gcgf}p medicament for the
treatment of a lipid disorder selecth the group consisting of
dyslipidemia, hyperlipidergia, hypenti ridemia, hypercholesterolemia,
low BDL and high LDL. 20 2se of |
claim 1 in the manufacture of

in the presence of 1,1 -carbonyidiimidazole with an ester of beta-alanine or a salt or solvate thereof to

produce an ester of formula 192, and hydroiyzing with a base to provide a compound of formula Ia.

26, A process for the synthesis of 2 compound of formula 5:

COoAlk
R3

-~

NHEBoc 2

comprising reacting a compound of formula 4:

COAlKk
Rﬂ
E

N. NHBoc 4

with a catalyst and 2 hydrogen source to produce a-compound of formula 5.

-T2
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medicament for the treatment of atherosclerosis, 24. Use of a compound
in accordance with Claim 1 in the manufacture of a medicament for the
treatment of a condition selected from the group consisting of. (1)
hyperglycemia, (2) low glucose tolerance, (3) insulin resistance, (4)
obesity, (5) lipid disorders, (6) dyslipidemia, (7) 25 hyperlipidemia, (8)
hypertriglyceridemia, (9) hypercholesterolemia, (10) low HDL levels, (11)
high LDL levels, (12) atherosclerosis and its sequelae, (13) vascular
restenosis,(14) pancreatitis, (15) abdominal obesity, (16)
neurodegenerative disease, (17) retinopathy, (18) nephropathy, (19)
A&uropathy, (287 85 FarBRIEREEHY %fﬁ@?%‘ﬁﬁd}ﬁ%ﬁgug&gadisorders where
insulin resistance is a component. -71 25. A process for the synthesis of a
compound of formula la: C(O)NHC}}-I@?((‘%&H NN cl, OCHy C la
comprising reacting a con&poundﬁ 29:co,H N_N OS"Hy CI5 29
diimida ith an ester of beta-alanine or
a salt or solvate thereof to prpluce an ester &fformula 19a, and
hydrolyzing with a base to provide a compound of formula la. 10 26. A
process for the synthesis of a compound of formula 5: CO2Alk R3
HN.NHBoc 5 comprising reacting a comppund of formula 4: CO2Alk R3

gogﬂgmqgagﬁwi%%gmy&m}g ﬂydraé‘en source to produce a
n 5rmul 15 '

compound of formula 5.
g o
RERRve!
Olde
c _

and & compound of formula 2a;

byC o
NH .
NH,
28
to produce a compound of fornmla 192
28. A process for the synthesis of a compound of formula fa:
@IC(O}NHCHECHECDgH
Y
ol (4 { ‘\; 5
\/\/l\oce-t3

i

comprising:

-73 -
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-72 27. A process for the synthesis of a compound of formula 19a: co,Et

"~ N_N CA-11::[--I/1\\OCH3 ClI9a comprising reacting a compound of

formula 1l a: O O OMe 5 Clla and a compound of formula 2a: /CO2Et
H3C" ~r NHN NH2 2a to produce a compound of formula 19a. 10 28. A
process for the synthesis of a compound of formula la: \/
C(O)NHCH2CH2c02H N-N OCH2 Cl Is comprising: -73 (a) reacting
compounds of formulas 27 and 28: Cl gCO2Et CHgC(O) Cl 27 OMe and
28

{a) reacting compounds of formulas 27 and 2§:

cl CO, Bt
CH3C(O)
27 OM

and 28

=

in the presence of potassium -butoxide to produce a compound of formula la:

("I o
Cl
i}

{h) reacting compound a with a compound of formula 2a:

£
] s COE
H.C. =
N
2

2a

to produce a compound of formula 192

3,@700781
Seaate!
. i QCHg
Cl



in the presence of potassium t-butoxide to produce a compound of
formulala:00a~\.\OMe a5 la (b) reacting compound 1 a with a
compound of formula 2a: COZEt H,C NH NH2 2a to produce a

compound of formula 19a: 11 CO,Et N-N cl~ 1 OGHy cl 10 19a -74 (c)
hydrolyzing the ester of compound 19a with a base to produce a

compound of formula 29: cox N-N OCHy cl 29 5 (d) reacting compound

29 with a beta alanine ester or a salt or solvate thereof to produce a beta
alanyl ester of 29, and (E) hydrolyzing the beta alanyl ester of 29 to

produce a compound of formula la. -75 _
{c) hydrolyzing the esier of compound 19a with a base fo produce a compound of formula

20:

29
(d) reacting compound 29 with a beta alanine ester or a salt or solvate thereof io produce a
beta alanyl ester of 29, and
(B hydrolyzing the beta alanyl ester of 29 to produce a compound of formuia Ia.

.75 -



