TITLE OF THE INVENTION PYRAZOLE DERIVATIVES, COMPOSITIONS CONTAINING SUCH
COMPOUNDS AND METHODS OF USE 5BACKGROUND 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 multiple causative factors and is characterized by elevated levels of
plasma glucose (hyperglycemia) in the fasting state or following ,10glucose administration during an
oral glucose tolerance test. Frank diabetes mellitus (e.g., a blood glucose level >126 mg/dL in a fasting -
state) is associgtgd: withringreasagand premature cardiovascular morbidity and mortality, and is
related directly;3nd indisegiyfoNaHousmpibalincensitiansiaeudingaliesationseiipid, lipoprotein
and apollpoproh%%B %at?tp%%%] Patients with non-insulin dependent diabetes mellitus (type 2 diabetes
mellitus), 15approximately 95% of patients with diabetes mellitus, frequently display elevated levels of
serum lipids, such as cholesterol and triglycerides, and have poor blood-lipid profiles, with high levels
of LDL- chélesterol &R IEVR (& Ié)\terol Those suffering from Type 2 diabetes mellitus
are thus at an increased r@b@ff@@tﬁe‘mﬂ?@ Fﬁ&étm]aﬁ%ﬁﬁliﬁ?%%&ﬁﬁﬁ%ﬁﬁ‘ﬁt&%ﬁbns including
coronary heart comgligeiase, sikokeepetipheraraseulae disaasalidypendisiondforedhandpies blood
pressure > 130/80 mmHg in;A0a:@akiNg state)e nephyapatayraeuinprthyand fetinopathy.

Patients having fyne.2.dia gt%%&é@@“ﬁ%@f?? QE@J&?J'&%&&}‘J@M;%I%&Q@%@{MM&%VGB compared

with nondiabetic_patients; these patients e dev q ares fance 10 |r11§[H1|@ Etlg&ggglon of glucose
and lipid métabBhEH it tﬁnmrartfg?n T“|1F1'H31%1fﬂr11(\“ Sitve |§rsaducesse musaélk fiver and adlg) tissues). Thus,

Type 2 diabete§UatsFast %‘éﬂ?‘%&ﬂéﬂﬂ’éﬁﬁ%ﬁ?@% ﬁﬁ%&t@ﬁ%@%\%é“ RIBERaACh erlzgdr primarily by
insulin res|stanw%&tﬁe&%@?ﬁi@%@?éﬂ%@ﬁtﬁ%ﬁtﬁt%ﬁﬁ‘%ﬁdﬁ“‘?’é@ﬂﬁﬁ?@ fFETRSHtRA (itake,
oxidation and stotageroffgliCosepinanust ppinadeeuataavejression of lipolysis in adipose tissue, and
excess glucose production gpehgesretignhythediven: the-neheffectpl-denmeasediBagsitivity to insulin

is high levals of t;ga!tlﬂa%g%wﬁgae@ntb@l@qutttltt@utsag mﬁgateggpmm 0 plasma.glieese
D g e ot o bl e GIATAL [OL.GENE R ﬁ%@%}%@@%@@%m 30also

contribute to va%cular fcE gon gerves as t n{or r % ator Elormone attenuatlng

the effect of |nsﬁtﬁ?teﬁr‘ﬁsaﬁ‘%?ﬁl¥lﬁ6ﬁ56’f e ﬁﬁi%‘ttff’éJé&tté%t’éﬂét%éf PEHSPRTaNy Secrated ha cells in
pancreatic isletssinnesorisefdefsliriaeono eiues se ripersesrie Wﬁ@blﬁé&%§ﬂ@%ﬁﬁ§?ﬁeptors in

liver cells that triggesssghrcegenalysisanddnindreasadnglisconeogcnesisriroeg PeAMMAsétiated

events. Thegse reskenses 3rgenaialenslusese (& g:shepatic glucose production) to help maintain
euglyeemia by preventing bﬁq@g&@t&%&?ﬁ;ﬁ%@z\@mﬁ@%ﬁ%ﬂé@gﬁg&tﬁ&ﬁnﬂxxﬂ&a@aﬁtmmle;vated levels

of ciculating inguln type 2 diabeticaave slevated lavels gl plasia.olicagon.apingreased rates of
hepatlc glucose prodcuc nta OnIStS %)ucagon are useful in im rovmg msqllq TESBB&)I']SIVGI’]GSS in
e

the liver, decreaSifyTHE PAEE ST GRS e BHa e R STy T eRaTis, and Towering the rate of hepatic
glucose output resedtirigsieca E@@r@%e? ﬁt*ﬁ?@%@&@@t &F bt %ﬁﬁ@t{f&@@@ SIOMIERYT § first aspect, the
present diszfosusenisdiretpediddicbe ommpo g rep rebetiatbhy dormel i ICOINRONICHIEODR or a
pharmaceutically, agsapiablesaliaisovaie-thereghowbhrreinseachidgis Hrosisseléntessfrom the group
consisting of: c(@)tn@ﬂgoan@acegs%%g&e Gt N RONURD QPN Ry tre livek PPnEes Badlevr adfedd Galkyl

- optionally substltu ed WI halg, > LD, I d@phenyl
optionally substifiited a5 (])-{)/15585?)* %Q HP§ Hlp E%u%\t&% Q%QQM%QW ggé%ﬁoﬁ’):é@NRmz 7

EIJ.SZOII bl

group, (iii) 1-2 C Qﬂ(@??ﬁ’ﬁe IRB%S WQSH(%’B mu Fénn?‘é ﬁ?ﬁ mfttor f"alxvé\‘;’ gp:f Up to pethaloalkyl,
and 1-2 OH3®r Ch2 Ragrstisgescular KK R2 is selected from le as defined above, or 2 le groups can
be taken together to represefitafused 56 memiwerwleym@mm%@tﬂﬁmﬂff@ﬂ@%%%eﬁsatoms
and 1-2 carbon aigmsc-eacho®kndhichds.aptianalhssubsiiuted withpik-2 atonrs;aR3sissHhor@nse(alkyl;
R4 is H, Ci—palchlﬂféHﬂ% blood glucose levels. The hormone binds to specific receptors in liver cells that triggers

glycogenolysis and an increase in ghsconeogenesis through cAMP-mediated events. These responses

35 generate glacose (e.g. hepatic glucose production) to help maintein euglycemia by preventing blood



R5 represents a member selected from the group consisting of: Cmpalkyl, Aryl or Ar-C,_ ipalkyl; R6
and 127 each independently represent H or C1,3alkyl, and p is O, 1 or 2. In a second aspect,
there is provided a pharmaceutical composition comprising a compound as defined above in
combination with a pharmaceutically acceptable carrier. In a third aspect, there is provided the
use of a compound as defned above in the manufacture of a medicament for treatment of type 2
diabetes mellitus. In a fourth aspect, there is provided the use of a compound as defined above
in the manufacture of a medicament for delaying the onset of type 2 diabetes mellitus in a mammalian

patient. 4iycose 140:R W&%%ﬂﬁ%&iﬁﬁﬁf&ﬁﬁrwmﬁigﬁ%m%& LoaReund asidefingehahgye in the
manufacture ,Off medicament f ent of hyperglycemia, %glbetes cir Insulin resjstance.
et eddpboe

[ ort treat
In a sixtfl at‘ﬁeﬁlswgti&rmfd%&ﬂﬁ%ﬁé&%ﬁﬁﬂ&&ﬁ%ﬂ%& i HERRPRRAT ¥Rt ure of a
medicamengfoistheftskaraentroussnl insulincdmgentidintdipbretesmeliitds. liver, decrirengdhenth dspect,
there is prRvided-theidsq efRaRARPAUNhASARIR thahaveindhe dranyiaciupe:otaimgdicament for the

treatmegt of obesﬁ?. pan eilghth aspect, there is provided the use of a compound as defined
. rease m tiie levels of plasma glucose. .
above in The manutacture ofa medicament for the treatment of Syndrome X. In a ninth aspect,

there is provided the use of a compound as defined above in the manufacture of a medicament for the
treatmegUofe Apig disorder selected from the group consisting of dyslipidemia, hyperlipidemia,
hypertriglyceridemia, erolemia, | I 1 there is
provided the use of a %%%é%%%%%é%%ﬁﬁé%ta%}%c\%%# 'i?ne(%nlj"%ggr%%%?ren %?ugdm%}ﬁgﬁ%nﬁgm@
treatmefit of atherosclerosis. In an eleventh aspect, there is provided the use of a compound
as defined above in the manufacture of a medicament foerthe treatment of a condition selected from
the group consisting of: (1) hyperglycemia, (2) low| gl éséatolerance, (3) insulin resistance, (4)
obesity, (5) lipid disorders, (6) dyslipidemia, (7/ perlipidemia, (8) hypertriglyceridemia, (9)
hypercholesterolemia, (10) low HDL (év Jigh LDL levels, (12) atherosclerosis and its sequelae,
(13) vascular restenosis,(14) pancregtitis; akdominal obesity, (16) neurodegenerative disease,
(17) retinopathy, (18) nephropathy,(%l)é) neur020) Syndrome X, and other conditions and
disorders where insulin resistance is a compénent.” Ingdwelfth-agpget, there is provided a process for
the synthesis of a compound of formula la: Cl comprising reacting a compound of formula 29: CI 29 in

the presence Qa]pilra%&%&%ki%g%%%% with,20 estenefhetasalanine or a salt or solvate thereof to
1 dh [ ' < '

produce an esterof formula 19a, and hydrolyzing with a base to provide a compound of formula la. In

a thirteenth aspect, th&i&' i grdv It et aom g e B MrELiEsAa compound of formula 5: CO2AIk
HN,5 NHBoc comprismgakatibg e 80nipodagiofdoNaula 4: with a catalyst and a hydrogen source to

produce a compound g formiila &0, afeurseentnesesstihereids prvided apsasessdor the

synthesis of apg&glgﬁg)ngg)ga?%%%ﬂ@?é) phenyl optionally substituted as follows: (1) 1-5 halo groups, (i)
1 CO.RY, CN, S(O)pRS,N02 or C{OYNRR’ group, (iii) 1-2 Cy.jealkyl or alkoxy groups, each
optionally substituted with: 1-5 halo, up to perhaloalkyl, and 1-2 OH or CO,R" groups;

b d

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 is optionally substitated with 1-2 F atoms;

R*isHor C,aalkyl;

R*is H, C ealkyl, and

R’ represents a member selected from the group consisting of: Cy_jpalkyl, Aryl or Ar-C,.

roalkyl;
R® and R each independently represent H or Cysalkyl, and p is 0, 1 or 2.



Cl 19a comprising reacting a compound of formulala: ClI H3C CO2Et NH, NH2 2a to produce
a compound of formula 19a. In a fifteenth aspect, there is provided a process for the synthesis of a
compound of formula la: CO7N1CH2CH3CO2H CI OCH3 CI comprising: and28 in the presence of
potassium t-butoxide to produce a compound of formula la:

In a second aspect, there is provided a pharmaceutical composition comprising a

compound as defined above in combination with a pharmaceutically acceptable carrier.

In a third aspect, there is provided the use of a compound as defned above in the

manufacture of a medicament for treatment of type 2 diabetes mellitus.

In a fourth aspect, there is provided the use of a compound as defined above in the

manufacture of a medicament for delaying the onset of type 2 diabetes mellites in a mammalian patient.

In a fifth aspect, there is provided the use of a compound as defined abovein the

manufacture of a medicament for the treatment of hyperglycemia, diabetes or insulin resistance.

In a sixth aspect, there is provided the use of a compound as defined above in the

manufacture of a medicament for the treatment of non-insulin dependent diabetes mellitus.

In a seventh aspect, there is provided the use of a compound as defined above in the

manufacture of a medicament for the treatment of obesity.

In an eighth aspect, there is provided the use of a compound as defined above in the

manufacture of a medicament for the treatment of Syndrome X.

In a ninth aspect, there is provided the use of a compound as defined above in the
manufacture of a medicament for the treatment of a lipid disorder selected from the group consisting of

dyslipidemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, low HDL and high LDL.

In a tenth aspect, there is provided the use of a compound as defined above in the

manufacture of a medicament for the treatment of atherosclerosis.

In an eleventh aspect, there is provided the use of a compound as defined above 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) 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) neuropathy, (20) Syndrome X, and other conditions and disorders where insulin resistance is a

component.
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(b)reacting compound la with a compound of formula 2a: H3C CO2E1 NH, NH2 2a to produce a
compound of formula 19a: CI (c) hydrolyzing the ester of compound 19a with a base to produce a
compound of formula 29: CI 29 (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. DETAILED DESCRIPTION OF THE INVENTION The
invention is described herein in detail using the terms defined below unless otherwise specified.
"Alkyl", as well as other groups having the prefix "alk", such as alkoxy, alkanoyl and the like, means
carbon chains which payhadinggaecbiancheshleydisroetsambinationsihereelngRniaining the
indicateéd number of carbon atoms. If no number is specified, 1-10 carbon atoms are intended for linear
or branc¢REY4IKY1 groups. Examples of alkyl groups.include methyl, ethyl, propyl, isopropyl, butyl, sec-
and teat-butyl, pentyl, hexyl, heptyl, octyl, nony @ HEWREHCYERIALKyY| is a subset of alkyl; if no
number of atoms is specified, 3-10 carbon atdins are intended, forming 1-3 carbocyclic rings that are
5fused. Examples of cycloalkyl include;¢ f obutyl, cyclopentyl, cyclohexyl, cycloheptyl,
decahydronaphthyl and the like. FSgR[bon chains which contain at least one
carbon-carbon double bond, and which anay be linear or branched or combinations thereof Examples
of alkenyl include vinyl, allyl, isopropenyl, pentenyl, hexenyl, heptenyl, 1-propenyl, 2-butenyl,
2-methyl-2-butenyl, and the like. 10"Alkynyl" meanggarbon chains which contain at least one
carbon-carbon triple bond, and which may be linear or branched or combinations thereof Examples of
alkynyl inglude efhynyl PIRRIIYL BFBtRYE-REntynyl, 2-heptynyl and the like. "Aryl" (Ar)
means mono- and bicyclic aromatic rings containing 6-12 carbon atoms. Examples of aryl include
phenyl, naphthyl, indenyl and the like. "Aryl" aso s#slugeg monocyclic rings 15fused to an aryl group.
Examples include tetrahydronaphthyl, indanMN nd the like. "Heteroaryl" (HAR) means a mono- or
bicyclic aromatic ring or ring system containing-at least one heteroatom selected from 0, S and N, with
each ring containing 5 to 6 atoms. Exaes |ncI rolyl, isoxazolyl, isothiazolyl, pyrazolyl, pyridyl,
oxazolyl, oxadiazolyl, thiadiazolyl, thiazofyl, imidazolyl, trigZblyl, tetrazolyl, furanyl, triazinyl, thienyl,
pyrimidyl, pyridazinyl, pyrazinyl, 20ben28xazolyl, benzothiazolyl, benzimidazolyl, benzofuranyl,
benzothiophenyl, furo(2,3-b)pyridyl, quinolyl, indolyl, isoquinolyl and the like. Heteroaryl also includes
aromatic heterocyclic groups fused to 29

in the presence of 1,1 -carbonyldiimidazole with an ester of beta-alanine or a salt or solvate thereof to

produce an ester of formula 19a, and hydrolyzing with a base to provide a compound of formula Ta,

In a thirteenth aspect, there is provided a process for the synthesis of a compound of

COAlk
o T

HN.
NHBoc 2

formula 5:

comprising reacting a compound of formula 4:

CO,Alk
R:’Y@/
!

N.
NHBoc 4
with a catalyst and a hydrogen source to produce a compound of formula 5.
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heterocycles that are non-aromatic or partially aromatic, and aromatic heterocyclic groups fused to
cycloalkyl rings. Heteroaryl also includes such groups in charged form, e.g., pyridinium. "Heterocyclyl"
(Hetcy) means mono- and bicyclic saturated rings and ring systems 25containing at least one
heteroatom selected from N, S and 0, each of said ring having from 3 to 10 atoms in which the point of
attachment may be carbon or nitrogen. Examples of "heterocyclyl" include pyrrolidinyl, piperidinyl,
piperazinyl, imidazolidinyl, 2,3-dihydrofuro(2,3-b)pyridyl, benzoxazinyl, tetrahydrohydroquinolinyl,
tetrahydroisoquinolinyl, dihydroindolyl, and the like The term also includes partially unsaturated
monocyclic rings that gre ot Arematic.Steh ?ﬁﬁs\@a@é—w{&m@%@m@mr&mlﬁgmﬁdru%mgen or
N-substituted-(1H, 3H)-pyrimidine-2, 4-diones (N-substituted uracils). Heterocyclyl moreover includes
such moRsTEEiéharged form, e.g., piperidinium. "Halogen” (Halo) includes fluorine, chlorine, bromine
and iodine. When 121 is other than H, it can be aftached to the naphthyl group at any available point of
attachment. 35In its broadest aspect, the inveﬁ&@é@%@‘to a compound represented by formula I: or
a pharmaceutically acceptable salt or solvatg*thereof, wherein: each Rl is H or is selected from the
group consisting of: (a) halo, OH, C@ N @" or NO2, 5(b) Cl.palkyl or 0C1.6alkyl optionally
substituted with: (1) 1-5 halo groups up<g a perhatoatitgiqup; (2) CO2R4; (3) phenyl optionally
substituted as follows: (i) 1-5 halo groups, (ii)) 1 CO2R4, CN, S(0)pR5, NO2 or C(0)NR6128 group, (iii)
1-2 C1,10alkyl or alkoxy groups, each optionally substituted with: 1-% halo, up to perhaloalkyl, and 1-2
OH or CO2R4 groups; each R2 is selected from RI as defined above, or 2 R2 groups can be taken
together to 10represent a fused 5-6 membered cycli& structure containing 1-2 oxygen atoms, and 1-2
carbon atefpsseackeiidichisoptiosratynabstituted with 1-2 F atoms; R3 is H or Cylalkyl; R4 is H,
Cl_palkyl, and R5 represents a member selected from the group consisting of: Ci_walkyl, Aryl or
Ar-C1, 15',alkyl; R6 and R." each independentl Pesent H or C1,3alkyl, and pis O, 1 or 2.

Another aspect of the invention that {9 Qre zfates pmpound as described above with
respect to formula | wherein one Rl is H Emg the other 5 selected from the group consisting of:
20(a) halo, OH, CO212.4, CN, SOpRS5 or NO2, (b) ClI_palkyl or 8%, alkyl optionally substituted with:
(1) 1-5 halo groups up to a perhaloalkyl gréup; (2) CO2R4; (3) phenyl optionally substituted as follows:
(i) 1-5 halo groups, (ii) 1 CO2R4, CN, S(0)R5, NO2 or C(0)NR6127 group, (iii) 1-2 C1,10 alkyl or
alkoxy groups, each optionally substituted with: 1-518alo, up to perhaloalkyl, and 1-2 OH or CO2R4
groups. 2biMoserpartit ufdym@nather aspect of the invention that is of interest relates to a compound
as described above with respect to formula | wherein one Rl is H and the other is H or is selected from
the group consisting of: (a) halo or OH; and (b) C1.4alkyl or OClAalkyl, each optionally substituted with
1-3 halo groups. Another aspect of the inventiohr;@o??ﬁ%rest relates to a compound as described

=¥
J,

Qe o

253G

30above with respect to formula | wherein each R esents H or is selected from the group

consisting of: (a) halo selected from Cl and F, () C1_6alkyl or OCi_oalkyl optionally substituted with

1-3 halo groups, or NH.,
2a

NH,

to produce a compound of formuia 19a.

In a fifteenth aspect, there is provided a process for the synthesis of a compound of

formula Ia:
\VO'C{O}NHCchﬂzcazH
N-N
cl O {7 O G
QCHy
Cl
JE

comprising:
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two R2 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 5above with
respect to formula | wherein R3 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'is H and the other is H or are selected from the group consisting of: (a) halo, OH,
C02124, CN, SOpR5 or NO2, 10(b) Ci_oalkyl or 0C1,6alkyl optionally substituted with: (1) 1-5 halo
groups yp to a perhalpalicrgromiuk 6A3RAI3) ey optionally substituted as follows: (i) 1-5 halo
groups, (i) 1 CO2R4, CN, S(0)R5, NO2 or C(0)1CR512.2 group, (iii) 1-2 Ci_ipalkyl or alkoxy groups,
each optionally substituted with: 1-5 halo, up to perhaloalkyl, and 1-2 OH or CO2R4 groups; each R2
represents H or is selected frci Eonsisting of: (a) halo selected from Cl 15and F, (b) Calkyl
or OCl,,alkyl optionally substitut h 1-3 halo groups, or two R2 groups taken together represent a
fused 5-6 membered cyclic structu¥€ containing 1- %,Q@(gj-:-n atoms, and 1-2 carbon atoms, each of
which is optionally substituted withj1-2 F atoms; R3represe s ethyl; R4 is H or C1,6alkyl; 20R5
represents a member selected fro he group consisting of~Cproalky eI or Ar-C1- R6 and 12.2
each independently represent H or 2_3alkyl, an pis0,1o0r2,  Even more particularly, another
aspect of the invention that is of interest relates to compounds of formdula | or a pharmaceutically
acceptable salt or solvate thereof, wherein one R 25represent nd the other is selected from CI, F,
CF3 or 0CriaiS PaiTaRS RS bé?%gé‘gﬁf RS E P ISR B BE %ﬁgomm 4e%s H or methyl.

Another aspect of the invention that is of interegt refates to a pharmaceutical composition comprising a
compound as described above with ggspect to fommhla Tin combination with a pharmaceutically
acceptable carrier. 30Another aspect of [ | interest relates to a method of treating

- type 2 diabetes mellitus in a mammalianpat seChdr@atment comprising administering to
said patient a compound as described abt@ye with respect to formula Tin an amount that is effective to
treat type 2 diabetes mellitus. Another aspect of the invention that is of interest relates to a
method of delaying the onset 350f type 2 diabetes mgllitus in a mammalian patient in need thereof,
comprising administering to the 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 invefition that is ofdridreseraiatad t6 withegorPoteatpgipeiglycemia, diabetes or insulin
resistance in a mammalian patient in need of such treatment which 5Scomprises administering to said
patient a compound as described above in accordance with formula Tin an amount that is effective to
treat hyperglycemia, diabetes or insulin resistance, Another aspect of the invention that is of
interest relates to a method of treating non-m&aﬂ,p/@;dent diabetes mellitus in a mammalian patient
in need of such treatment comprising administering to the patient an anti-diabetic effective amount of a
compound in accordance with formula | 10as de$ riggd above. Another aspect of the invention
that is of interest relates to a method of treating olesity in a mammalian patient in need of such
treatment comprising administering to said patient a compound in accordance with formula | as
described @bove i-an@muitthatis sfiective to treat obesity. Another aspect of the invention that is
of interest relates to a method of treating 15Syndrome X in a mammalian patient in need of such
treatment, comprising administering to said p%g@gound in accordance with formula | as
descrlbed above in an amount that is effectlv t Syndrome X. Another aspect of the invention

rahpiddisorder selected from the group consisting of
dyslipidemia, hyperlipidcmia, hypertrlgl idemi @ﬁ percholesterolemia, low HDL and high LDL in
a mammalian patient in need of such treatment, comprlsﬁ%'l“admlnlstenng to said patient a compound
as described above with respect to formula Tin an amount that is effective to treat said lipid disorder.
Another aspect of the invention that is of interest relates to a method of treating
192
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atherosclerosis in a mammalian patient in need of such treatment, comprising administering to said
25patient a compound in accordance with formula | as described above in an amount effective to treat
atherosclerosis. Another aspect of the invention that is of interest relates to a method of
treating 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) hyperlipidemia, (8)
hypertriglyceridemia, 30(9) hypercholesterolemia, (10) low HDL levels, (11) high LDL levels, (12)
atherosclerosis and its sequelae, (13) vascular restenosis, (14) pancreatitis, (15) abdominal obesity,
(16) neyrgdegeneratiye fisease iHd Lk desiNRFBAI(LE) NeP Lb@RA PG NeLpRaIAY (3uRyndrome
X, and qther conditions and disorders where insulin resistance is a component, in a mammalian
patient ifi heed of such treatment, comprising administering to the patient a compound in accordance
with formula | as described above in 35an amouni.that is effective to treat said condition.

Another aspect of the invention that is of interes AteSth a method of delaying the onset of a
condition selected from the group consisting{dk (1) hyperglycemia, (2) low glucose tolerance, (3) insulin
resistance, (4) obesity, (5) lipid diso is@ ) @ ia, (7) hyperlipidemia, (8) hypertriglyceridemia,
(9) hypercholesterolemia, (10) low IIDLM¢? f levels, (12) 5atherosclerosis and its
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 in a mammalian patient in need of such
treatment, comprising administering to the patient e%%ompound in accordance with formula | as
described above in an amount that is effective to delay the onset of said condition. 10Another aspect
of the inggntion that is@tintereshralates tad methadeldeducing thie diskiofdevelopiagradaendition
selected_ from the group ¢onsisting of (1) hyperglycemia, (2) low glucose tolerance, (3) insulin
resistar?():eelg,g&ﬁngﬁg%s{ﬁg/, ( |?E)li(§ disorders, (6) dyslipidemia, (7) hyperlipidemia, (8) hypertriglyceridemia,
(9) hypercholesterolemia, (10) low HDL levels, (11) high LDL levels, (12) atherosclerosis and its
sequelae, (18) vasculpydiesiengsis, Hek4 hipayereatifs o(hbSrathde midalphes ity fei)ia la.
15neurodegenerative disease, (17) retinopathy, (18) nephropathy, (19) neuropathy, (20) Syndrome X,
and other conditions and disorders where insulin resistance is a component in a mammalian patient in
need of such treatment, comprising administering to the patient a compound of formula | as described
above D& AMBINDHIARE EHeSVE THIRRBNICENAENSK of developing said condition. Another
aspect of the inventiopybatis,ebinteiestirelpiesioir Methedphiteatingemssndiiomsglected from the
group consisting of: (1) hyperglycemia, (2) low glucose tolerance, (3) insulin resistance, (4)
obesity, V8FTHRY H&68rs, (6) dyslipidemia, (7) hyperlipidemia, (8) hypertriglyceridemia, (9)
hypercholesterolemia; {10} Tow wladeieds g(aumy higyink i pesisis'alld'2 pedheroSeierodisenyded Sequelae,
(1.3) vasgulardestenasisntld) vancieatitisntia) shdamingl abasivk B ipaunadegencrRtivegisease,
(17)retinopathy, (18) 25nephropathy, (19) neuropathy, (20) Syndrome X, and other conditions and
disorders where insulin resistance is a component, in a mammalian patient in need of such treatment,
comprising administering to the patient effective amounts of a compound of formula | as described
above, and a compound selected from the group consisting of: (a) DPP-1V inhibitors, such as the
compounds disclosed in US Pat No. 6,699,871B1 30granted on March 2, 2004, incorporated herein by
reference; (b) insulin sensitizers selected from the group consisting of (i) PPAR agonists and GO
biguanides; (c) insulin and insulin mimetics; (d) sulfonylureas and other insulin secretagogues; (e)
alpha glucosidase inhibitors; (0 other glucagon receptor antagonists; (g) GLP-1, GLP-1 mimetics, and
GLP-1 receptor agonists; (h) GIP,GIP mimetics, and GIP receptor agonists; (i) PACAP, PACAP
mimetics, and PACAP receptor 3 agonists; (j) cholesterol 35lowering agents selected from the group
consisting of (i) HMG-CoA reductase inhibitors, (ii) 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 5excluding glucocorticoids; (o) protein tyrosine phosphatase-1B
(PTP-IB) inhibitors, and (p) CB1 antagonists/inverse agonists, such as rimonabant and those disclosed
in W003/077847A2, published on September 25, 2003, and W005/000809 published on January 6,
2005, incorporated herein by reference, said compounds being administered to the patient in amounts
that are effective to treat said condition. 10Another aspect of the invention that is of interest relates to
a method of treating a condition selected from the gyoup consisting of hypercholesterolemia,
atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia, hypertriglyceridemia and
dyslipidemia, in a mammalian patient in need of such treatment, comprising administering to the
patient therapeutically effective amounts of a compound of formula | as described above and an
HMG-CoA reductase inhibitor. 15More particularly, another aspect of the invention that is of interest
relates to a method of




treating a condition selected from the group consisting of hypercholesterolemia, atherosclerosis, low
HDL levels, high LDL levels, hyperlipidemia, hypertriglyceridemia and dyslipidemia, in a mammalian
patient in need of such treatment, comprising administering to the patient therapeutically effective
amounts of a compound of formula | as described above and an HMG-CoA reductase inhibitor wherein
the HMG-CoA 20reductase inhibitor is a statin. Even more particularly, another aspect of the
invention that is of interest relates to a method of treating a condition selected from the group
consisting of hypercholesterolemia, atherosclerosis, low HDL levels, high LDL levels, hyperlipidemia,

hypertriglyceridemia,Ang dyshpidemias ingnammaliageatisnt innesshahausch.teatment sgomprising

administering to the, patient 25thergpeutically effective amounts of a co und of formula | as
ceserib LR A M B A R VN i T R B o is
statin setectad feairhutib proub warbibry oidobasmtiandihn/dstaincloriiod dsatbftivastitiail no
atorvastatithetayagtatin, £Ri4622 a0diyasialin Anatheddaspestind thedaventinn ihat isohiaterest

relates to a.method,of reducing the risk 300f |oRing.a ition selectad from the gr consisting

of %ype%%%eo egtxéa% é%f)asc %ﬁoé‘%&’]%{fggfé }ig\ﬁq ﬁégL I@ve%s, tt%%%%%?e%’ef?%yp&?ﬁp? em?gw?’

hypertrigfgebraenmriarddr&rdiemia, and the sequelae of such conditions comprising administering

to a mammalian patiemlkenyéedeaahsuchdreaimenhitiecapeiticathsefiectiveanmobmtdabi bampound of

TormUI_aahg%vgﬁzﬁq{llg% ?ﬁg%\f%ﬁg}gn@ﬁ'eh'lgé %&ﬂﬁh{ﬁgy&@@gfl rﬁﬂ%ﬁfcs of alkenyl ﬁf&%ﬂ@ﬁpﬁﬁhpf the .

invention that is of interest relates to a method for delaying the onset qr redu %%#%ﬁ”i% of developing
€

atherostRITEER BHMATDSHEhLfR b JFSREH rradtidit cORTBRSHG S said patient
efféctive amounts of 4dbynpld uma ofdoberuthaimsrdésoribédna bwet ancdcarb#iMELOD e duttaged
inhibitok, HMare Pat ticelady sanaibesaspest ol darinventionhatis ofiiigrast kelates4g1a method for
delaying the _(()ynlsg'g of,{hoq_[_educilg gggeritsk qfa(% (\]{m!, {?(ieng atherosclerosis in a human patient in need of
such tréathient Corlﬁﬁrlglnd)%%%' is erl%“i% said patient effective amounts of a compound of formula |
as described above aredh(FVEeEs Avaeh et S TrbGHHOP §iategh aprsaimnsod d AcFReies® inhibitor is
a statin FLeEyRR NGRS paitieyrelyl anphnen aspeast ehdhe:nvetien thrt ihahdsterestealatemie a
method for delaying,the onset or reducing the risk of opj the lerosis in a human patient in
ne?ég oféslijec Et’raexat le%t%%%n%ﬁ%%@sé mﬁ‘r%é?egr%%}é%gng %{1 %%tlegr%%lgf%gt_%%qgr%ou nts of a compound of
formula | as described §HE0RANHAR HRFESLCIACRS BCbASE IR RIS TBH VRS & e BIaRCREHA  ductase
inhibitoriscasstatirhseteatedstsmethieogr AU enhsisting @fhlcvasiatingsigvastationprévastatn,
fluvastagie kB RiaRBe RAURARNSIAIA0- 4322 A IaS Aoy, orad BlRUCR TRER BAIRLIALY

of i

another aspect of the invention that is nt_er_essnr ,atei to a method for delayin 'thF onset or reducing
the risk ‘BFCRAOSTbHRGCAth SFoRaR o BIE T ' R %gﬁé PIR&EE BY SR e BIFRERY comprising
adiinistenavg aoobaitiqpatibiarelffe biveimiduhts shaodormpbbrerohiophyold. fas(@ddotipedyhbove and an
HMG-CgAngductassinbifitesiwharain the G600 Rl uciRaes 2RRIRIRLISSIMASIRAIR fused to
Another,aspect pf e nvention, hat s.of Iniskest relates (o meihad for dslaying (e onset or reducing
the risk Of eveisping Atheroscierosis i a human paﬁénlf In‘need of suck treatment comprising
administeeing sy siigh Jatiennetdesechidro st sPEPEShibaithe BT formulRyTiad#Escribed above and a
cholesterol absorptionrstibiasyMOFRpArickiRlysaNailderaspeciofibe dnye mibrdhatsisnad 25 interest
eates (0. 8ME0a 1 SRIRUBR NG, URELAHEANCIRGNG Uak OF ASYSIPIG ANRIRSAIFIONIRINL

;
human patient in need of such treatment comprising administering to said patient effective amounts of
a compdUbig o RN T A4 HBLERLBAY IS GHEP S B A ERBTE s teT B BIE S ptiSIT RBHO MRREFein the
cholestexsatdhkboyhpgridhipitpipiseefimibézAndithér2zspbstiofthe Ariventiodyihatrisonidmgrest relates
toa meEQ@QM&?@M&%&H&%@Q%@M{&@MQ@giwo@ﬁéw,eég@ g e gihardiseaspsiang

ian

conditions mentioned above, in a_mam%? patient in need of such treatment co rciis'n N
adminisREHIY 18 Sl BN SRV B A 1 & BBAGOUA Br foRi T 0 telehisa Hbsle, and a
chiflesteého nathamrptioR-inbibitord-(1 H, 3H)-ImMore Pegticdididpeaiotbstisisd sraflie fivkemisithat is of
interestgglatastaaunathed feridelaying.theianset O regusingidhe risk of developing the other diseases
and conditions mentio,rﬂleg 35@2&/?)} in ?ugéjsrﬂagr gtiqnt in nged of sugqotfgeatment comprising

effectiv

o . . 1 . .
administering to said pa%lggﬁn e ‘amounts of a"c’o‘%fﬁcj;%uﬁ’én of formula 1 as described above, and a

cholesterol absorptioMhIBdF, e rstn thé epbhesiérdieare Siptisinmisirr i asetirilshie point
Anothersaspagingfithe invention that is of interest relates to a pharmaceutical composition comprising
(12;; compound of forylal s easdbed ARG eI comRp asieeladlia e giaup consisting of
: (@) DPP-1V inhibitors, such as those disclosed in US Pat No. 6,699,871B1 grantéd on March 2, 2004;
(b) insulin sensitizers selected from the group consisting of (i) PPAR agonists and (ii) biguanides; (c)
insulin and insulin mimetics; (d) sulfonylureas and other insulin secretagogues; (e) alpha glucosidase
inhibitors; (0 other glucagon receptor antagonists; (6)’GLP-1, GLP-1 mimetics and GLP-1 receptor
agonists; (h) GIP, GIP mimetics and GIP receptor agonists; (i) PACAP, PACAP mimetics, and
10PACAP receptor 3 agonists; (j) cholesterol lowering agents selected from the group consisting of (i)

HMG-CoA reductase inhibitors, (ii) sequestrants, (iii) nicotinyl alcohol, nicotinic acid or a salt thereof,
Y PPAR alnha aannicte (v PPAR alnha/aamma diial aannicte (1) inhihitore of chnlactarnl



NH2O0N .",,,,",.N-..._ fCF3 N.----""N\HNH2 N )", ""N.-...< CF3BrNHONN ,,,,e cF, BrNH29¢,3 or
a pharmaceutically acceptable salt or solvate thereof in combination with a pharmaceutically
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 5combination with a CB1 receptor antagonist/inverse agonist, in combination with a
pharmaceutically acceptable carrier. Examples of CB1 antagonist/inverse agonists that are of
particular interest in the invention described herein include rimonabant, the following which are
disclosed in W003/077847A2 published on Sept ®5; 2003: (1)
N43-(4-chlorophenyl)-1-methyl-2-phenylpropyl]-2=t4chlorophenyloxy)-2-methylpropanamide; 10 (2)
N43-(4-chloropheny1)- (3) N-P-(4-c 1)nmethylpropanamide; (4) N-[3-(4-chloropheny1)-
15methylpropanamide; (5) N-[3-(4-chlor Q )- methylpropanamide;

(RY)z

C{OINHCH,CH,CO,H

or a pharmaceutically acceptable salt or solvate thereof, wherem:

cach R is H or is selected from the group consisting of:

(a) halo, OH, CO,R*, CN, SOR® or NO,,

5 (b) C;.galkyl or OC, salkyl optionally substituted with: (1) 1-5 halo groupsup to a
perhaloalkyl group; (2) CO:R"; (3) phenyl optionally substituted as follows: (i) 1-5 halo groups, (ii)
i CO;_R4, CN, S(O)pRS,NOZ or C(O)I_\'iR(’R7 group, (iii) 1-2 C,_4alkyl or alicoxy groups, each
optionally substituted with: 1-5 halo, up to perhajoalkyl, 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

10 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 -2 F atoms;

R*isHor Ciaalkyl;

R*is H, C,¢alkyl, and

R’ represents a member selected from the group consisting of: Cy_jealkyl, Aryl or Ar-C.

15 oalkyl

R® and R” each independently represent H or C, salkyl, and p is 0, 1 or 2.

Another aspect of the invention that is of interest relates to a compound as described
gbove with respect to formula I wherein one R’ is H and the other is H or is selected from the group
consisting of;

20 (2) halo, OH, CO,R*, CN, SOpR’ or NO,,

(b) C,salkyt or OC 4alkyl optionally substituted with: (1) 1-5 halo groups uptoa
perhaioalkyl group; (2) CO,R*; (3} phenyl optionally substituted as follows: (i) 1-5 halo groups, (ii) 1
CO,R*, CN, S(O)R?, NO, or C(O)NRR” group, (iii) 1-2 Cy.joalkyl or alkoxy groups, each optionally
substituted with: 1-5 halo, up to perhaloalkyi, and 1-2 OH or CO,R* groups.

25 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) Csalkyl or OC, alkyl, each optionally substituted with 1-3
halo groups.

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

30 above with respect to formula I wherein each R* represents H or is selected from the group consisting of:



(6) N-[3-(4-chloropheny1)- 2-(3,5-difluorophenyl)-1-methylpropyl]-2-(2-pyridyloxy)-2-
1-methy1-2-phenyl-propyll-2-(5-chloro-2-pyridyloxy)-2-
1-methyl-2-phenylpropyl]-2-(6-methyl-pyridyloxy)-2-methylpropana de;
ethyl-2-phenylpropy1]-2-(phenyloxy)-2-methylpropanamide; (11) N-[(3-(4-chlorophenyl)
methylpropanamide; 30(12) N43-(4-chlorophenyl)-  methylpropanamide; (13)
N43-(4-chlorophenyl)-  methylpropanamide; (14) N-[3-(4-chlorophenye- 352-methylpropanamide;
-1-methy1-2-phenylpropy1]-2-(5-tri uoromethylpyridyloxy)-2- 2-(3-pyridy1)-1-methylpropy1]-2-(54
uorometiy1,2-Ryrichde0n-2r 4:d ¥ Q¥Re0RNEMY L hE PRthyRIRRY ses(ifiuom ethydrsRUTidYbexXY)-2-
2-(5-chloro-3-pyridy1)-1-methylpropy1]-2-(5-tr fgu rom%thg -2- Xrigglox )- (tlg_?1
N-P-(4-BHIGt o RERY TS (BERNEHHTR S5 Y ?fjl-f‘ggfﬁﬂ?lpefoéﬂfg-(é-trlcﬁﬁ%r{g%% o oxveen
pyridyloxy)e2-smeéthlprdpantimicdeadd 6) which is optionally substituted with 1-2 F atoms.
gl-P-(ti-ehI0r0phenydlkzo(ﬁgpy@e@t—@fmériﬂy&mnm@thym&%ﬁt&iiwwm@i&yd-zsawceiykaxy)-
-methylpropanamide; I
N4 -(4-aé %Jr)c\)”rﬂgerﬁs ét%(@%n%%ﬂl‘%%ﬁ?ﬁ-I?ﬁ%%s’[%mf I'rlooﬁ3}“‘-3%-)(15,-trifIuor(.)methyl-2-pyridyloxy)-2-
methylpropanamide; M@?Nﬁ@u@lﬂﬂ@?%ﬁ@wsﬂ)& RENGIEOI ety P SR 1L et Ch MICTORRBERI- 2- py
dyloxy)=-daetbylpsepanamicepddd) formula I wherein:

N-[3-(4-ehloropheny)-2 phenyl:trmethylpropyl-zl4:tiiupromethy:ap v s
10methylpropanamide; %Cﬂ)é N-P- 4-chJoro_phen 1)-1-methyl-2-(th
ophen-3-yl)propyl|-2-@- r&B- ?&W%)_SQ_P é’thwﬁ%’opanamide; (21)
N-R-(5-chloro-2-pyridil) €2 -phehyt-Gcmethyl ppopyHi2-{Bsttifluet onisthiyl 125 pyidgdexyp)u-to a
methy'%&ﬂ%@ﬁl}&?&b& (ZR)c0,RY; (3) phenyl optionally substituted as follows: (i) 1-5 halo groups, (ii) |
N-[3-(4-methyl-pheny1)-1-methyl-2- R propyl]-2-(4:trifluoromethyl-phenyloxy)-2- .
R S P e R R b e R SR Y
ifluoronmetisilRdpyiteylexiio-umethgirophnbmidé:2 OH24)COR" groups;
g(—)P-(Atlr-]clhIoropheny_l)ga%hgfiF@%yé;hhﬂfﬂﬁihw)w@@%hgﬁ{ééfoﬂw@mwéﬂﬂﬂ%yﬁwﬂeﬁrﬂ)@'
e ropanamide; . . : 2
N3 o AR, ety pricaply subsiuisdwith 1-3 il sepugesor ye K erouns hcn
2-methyhsesksaenififal t28YeN 55t meBlsrs-PRERTIVORTR ARG InetRyEBRGHR YL g -2 carbon
fluoromethiyd, 2=ysdylaxty s 3ptibeihyprepanahvta;1 262091y -P-(4-chloro-pheny1)-2-(N-methyl-an
0)-1-methylpropy1]-2;(5] }g%g{gﬁ]g;w&%;pyridy oxy)- 2-methylpropanamide; (28)
N43-(4-methoxy-pheé¥1. -2-(3-eyano-_pher’lyl)-l-methylpropyl1-2-(5-trif|uoromethy1-2-pyridyloxy)-
2-methylpropanamidé; (lﬁéﬁ NEBﬁ(”ﬁlﬂélhIorophenyl)-243-cyanophenyl)-l-methylpropyll-2-(6-trifluoro
ethyl-4-pidyloxy)- 302{ﬁre;prgsmpaufamhéde¢lected from the group consisting of: Cy jpalkyl, Aryl or Ar-Cy.

walkyl;
R® and R” each independently represent H or Cpsalkyl, and pis 0, 1 or 2.
Even more particularly, another aspect of the invention that is of interest relates to
_ compounds of formula I or a pharmaceutically acceptable salt or solvate thereof, wherein one R
25 represents H and the other is selected from Cl, F, CF; or OCy.aalkyl; and R? represents halo, CFs,
OCsatkyl 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 a
pharmaceutically acceptable carrier.

30 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 treatment 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 to a method of delaying the onset

35  of type 2 diabetes mellitus in a mammalian patient in need thereof, comprising administering to the



(30) N42-(3-cyanopheny1)-1,4-d ethylpenty1]-2-(5-trifluoromethy1-2-pyridyloxy)-2-
methylpropanamide; (31)
N43-(4-chloropheny1)-2-(1-oxido-5-eyano-3-pyridy1]-1-methylpropyl]-2-(5-trilluoromethyl-2-
pyridyloxy)-2-methylpropanamide; (32) N42-(3-cyanophenyl)-3-cyclobutyl-1
-methylpropy11-2-(5-trifluoromethyl-2-pyridy oxy)-2- methylpropanamide; (33)
N42-(3-cyanophenyl)-1-methyl-heptyl]-2-(54 uoromethy1-2-pyridyloxy)-2-methylpropanamide; 5(34)
N42-(3-cyanophenyl)-3-cyclopentyl-1-methylpropyl]-2-(5-trifluoromethy1-2-pyridyloxy)-2-
methyl%ﬁ%ﬁ?%ﬁﬁﬁ@&%zs described above in accordance with formula Iin an amount that is effective to

N42-(3- yan henyl) -3- c%/r? %gexg ethylpropy11-2-(5-trifluoromethyl-2-pyridyloxy)-2-
methylp 5@8’ ‘ﬁ published on January 6, 2005, which includes the following:

103- {1 [BIS(4 chloro‘pﬁéh%mi@ﬂhyl]ﬁxeiﬂmt@%ﬂméﬁé}f lste(@?iaekﬁiﬂamépWé}WEfEMmethylpropane
rl(l(e 1- (L{llqyrl]ﬁérgﬁﬁc@ﬁ 9raﬁbaeyﬂpgmgla;éﬁtfﬂa&wal&;a&in(&éaguf H&%ﬁi&@dﬂgﬂ]h&rﬁ@&hﬂ&deZ -0l 3

-C ifluorophen ro methylpro tidin
me hyDCbe gbsglt%}@ %é} 54 Csﬁd(lpdé Fll(ljtn 5)111 oundx zlesc eda V€ 1 accdr an ﬁl}%?o la]I in
13- [(15?113(305136Fﬂﬁdﬁ@éﬁéﬁ‘jﬁl‘)‘liﬁfﬁﬁ8?’:19‘@2%%%&%%&%1EI$H1-13}-1"1~°5‘W‘1@methyDbenzonitrile
3-((4-chlorophenyl) {3nfkx3 Speifluotephanyid) 2 2-dintethebsr opyllazeiidiedibd yifmetiwdhaenzonitrile
3-W S) s dih i F‘s&@e&@&%@a%@ﬂ}&% %&%@gnmﬁsmw ARy A UeIR:2smethylPropy1)-5-

fluorobenzanitrile 3 -[(5)-(4 - h|0f0I0 henyl)(3- {( | ugro-1-fiuorg-5-(4H-1,2 4-triazol-4-yfip
nony] S5 BBIGSHBH GEoABH - JBEA PO AR AR PGy s o

{31[{1S)=1 d8¢pidifl abrepheny1)-2-fluoro-2-methylpropyflaze d n-1- ylimethyl)thiophene-3-carbonitrile,

as well as the pharm%%%?@ﬂ%%@ﬁ@%ﬁ%ﬁ%ﬂﬁ solvRies thereab incambiralionwitheaty in
25pharmaceut|ﬁ acceptable grrler Optical Isomers - Dlastereomers Geometrlc Isomers -

Tautomgpgmaid K’/i%lﬁvgf weQ D R T AT S HEESP SR HETA SRERR S Rers and
thus oceercadnaeentiafesrakd ﬂé@’@ﬁﬂ@?ﬁ&ml@sﬁl singhe e it onedesidids tereioPesiy- mixtures and

individual 30diasteream@rsr I&@@cmmﬁmemimd novdesal sueh 'tﬁQm%EiﬁxﬁQfm%a@&@e compounds,
- rm grgevggﬂl%sinlgmmﬂa Elélre atient in 1136% O?Su(gl tregtr%g poundsld nI:llll%lleS lgr Onsaclgnt%lnlpleﬂnlc
dou Ie n s, and unless specnff3 therW|se aré meant 10’ inclide both E and 2 geometric isomers.
Some oftRecEsfpoarRId e tibdermelelisiaahserins HiferantEoMes %Fgﬁ%ﬁﬁ?érﬁ%f 35hydrogen,
referrecStadis:t@ptomers. Such an example may be a ketone and its enol form known as keto- enol

tautomers. The individyallaUIOmers 4s 1%'1'1% @ﬂ%%r&%ﬁt%%ﬁ%ﬁfe% %&@‘ﬂ&ﬁﬁﬂ%ﬂ‘ﬂﬂ% he,gompounds

of Formula I, Salts and Solvates 5Salts and solvates of compoun s of formula | are included in the

presentdiSoBIstiSHecHHe R R RReBsea N Sobajstpie Laslrtere S SHE PrSFA g from
phErmatguticallysecdemiablexstibétandialish hdH-toxi cobasedior Etids inckedinfshivbrgatic=us organic

bases anghiRAIIANIC.A1 QLRRIS %Jﬂ%tﬁﬁt‘é’@ saltssthatrembs.converes vt rharmaceutically
acceptable saltls Salts derived from.i r%ac[]lc ases include aluminum, ammonium, calcium, copper,

{ that.1s e ect ei treal sal
ferric, feffOUL, Wﬁmum nésitim, mat ganlc Salts, manganous, potassium, sodium, zinc, and the

like. Particularly prefer‘Pilﬂ@@lalréSﬂt"?ét aﬁﬁhﬁfm‘mﬁﬁoééhétumfmﬁéﬁﬁms Wﬁﬁh@ﬁwoﬁmﬂ@éﬂjlum salts.
Salts deyivessframaiphasmasewical Mm%&@&oﬁg@mgmﬁrﬁompaﬁag inghiciecsaliscakprimary,

ndany AnderianAmines. substinied amines incuaingnaturall occyring substihigd amines,
cyc]g) I ins, such a ¥

|nes “and basic 1on exc ange resins, such as arginine, betaine, caffeine, choline,
N,N' dlﬁfé[i*PiWé]t‘Ff?Fé‘hedlamlne diethylamine, 2-diethylaminoethanol, 152-dimethylaminoethanol,
ethanolamine, ethylenrediaeninped ethy kmanpholiaeisNf etheytpi paridine = method of treating a

condition selected from the group consisting of; (1) hyperglycemia, (2) low glucose {olerance, (3) insulin
resistance, (4) obesity, (5) lipid disorders, (6) dyslipidemia, {7) hyperlipidemia, (8) hypertriglyceridemia,
30 (9) hypercholesterolemia, (10) low HDL levels, (11} high LDL levels, (12) atherosclerosis and its
sequelae, (13) vascular restenosis, (14) pancreatitis, (15} abdominal obesity, (16) neurodegencrative
disease, (17) retinopathy, (18) nephropathy, (19) neuropathy, (20) Syndrome X, and other conditions and
disorders where insulin resistance is a 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

35 an amount that is effective to treat said condition.



glucatnine, glucosamine, histidine, hydrabamine, isopropylamine, lysine, methylglucamine,
morphohne, piperazine, piperidine, polyamine resins, procaine, purines, theobromine, triethylamine,
trimethylamine, ti-ipropylamine, tromethamine and the like. When the compound of the present
invention is basic, salts may be prepared from 20pharmaceutically acceptable non-toxic acids,
including inorganic and organic acids. Such acids include acetic, benzenesulfonic, benzoic,
camphorsulfonic, citric, ethanesulfonic, fumaric, gluconic, glutamic, hydrobromic, hydrochloric,
isethionic, lactic, maleic, malic, mandelic, methanesulfonic, mucic, pamoic, pantothenic, phosphoric,

succinic, sulfuric, tartaggRrlenesilione.AcidANE the ke RaicWarly PrelesFad ARaCieC, _
hydrobromic, hydrochloric m%]leflc, phosphoric, sulturlcfézg and t%\tﬁarlc_acmis&§%vates als used herein

refers tGHé %%%ﬁb‘b%%?%ﬁ ST e EAR BB BERERIAS SRS RRR & Pegtei S ter.
Represéhtativinaxsistpoles (hohackthydrited diserdiny deatrslivifepairatéstanct ihaldike. (8)
Refere ng,%éﬁﬁgtﬂygeﬁ@éﬁﬁa@ﬂﬁ)@émm%ﬂearﬁ, intgneediterinclude therpharmacauticalty 30acceptable

salts and,solvates.. . This invention relates to a.method of antagonizing or.inhibiting t
oSS SERIn ot BUCR Betety Tah e e A S o an o e BRI i

and thencsrmseetrstisyotistarcose incprarily. (18) nephroppHiy (A peivEs s fehtiadrean Betsed in the
manufasiwecoidinedicamenidorihe Shpiophydisciic.ar therapaiticilreatmemni Dhdisease siatesfin

mamm%'&ﬁ‘%ﬁ%%%%ﬁ%dc% -isiL?g@&%%ia\éﬁt&g% tﬁgﬁ%aé%ﬁcmeg'k%%digg&%@am@mw?ommgnd of

formula T with the carrier materials to provi e medicament. Dose Ranges 5The prophylactic or

therapetfie thseeRsa BohpBaHy BetétAilRcirwmdgredinerssafyaeraiithture or severity of the
cordition to be treatedpthieparitcutditicompotmdtise lscttltanst itsaoute oheidiministrdticne tavikalso
vary aC%‘?@Wé%ﬁl%c@gﬁtiW§gﬁEt@@@5%1568%%%1%%5SM\GQH‘}‘IhE?ﬁé@%&ﬁiQQQﬁ@JJ’ ghedaily dose

range lies within the range of from abou mg to.about 100 m r k wejght, preferabl
e OB TG AFSHRG TR O OBl e IR 0 D TS RS bl RO TG ) e
doses. lyprayibewedessary tbypsteiddstgelsniatdids lofthéSe limits (hl sbighelddistyelrhd 3rms "effective
amountatﬁa?ga@}aéa@ah@?qff%ﬁtju@a@mpmtg'samgk&%@&Ctjmcf@mtmﬁgﬁaglqgsm&h@m%@@%g@anc_mt

al essin e amoun e un sedq.rerer.to osage.ra rqvide akKing into
ot tobaet S erabie ol cen AR e e
Represéefgitivadivagad dbedsipalingssrionsrificas Hereste prantapalitcaneisaaspeible
salts ang goixates:it)esaqhioradubis sangetfrompabaitQdurngita abforhill I gsprEGDyd preferably about

1mg (0 ghayt 400 eI DleALCHITEY doars, Repierpnialys dosages of compounds used in

Q

combination w%1 the compounds of formula | are known, or the determination thereof is within the level
of skill in the art, takint/fiks eRe AL the gaeERpHsh PROVIIEEShETER OHBRIAT AUERSEE br oral
administratioivisdmpibiied, haepresantatiire ddsage range is 20from about 0.001 mg to about 100 mg

(preferably from 0.01 mgita, about 10 MO aicQmngpsf F9rmula HRekkaOofHodyueightiper day,
and morg preferahly, about 0.1 m%ﬁt,g albo t 10 r’gg ofacoﬁn ou d.ofé%r ulaé)t%ertkég of bo?l){nwelght
per day 50797, (QUREARISE i (O MBI RIS A WA S TREF S s 58 do é” HoSE SHoVE ot the
* glueagonvahiiafdwiclsaid praided. dorly Withateressirabdosedfivs strndhell miedisadivnesaogsample,
\[/)val)ePn | 3 @E}%&é@éiﬂaibﬂsmg&ﬁiﬁ@ thess disg) @@@d%@g&ﬁ&ﬁﬁ& Nfg@e@@ﬁ%ﬂ;}ﬁﬂatj@,i méwdeg bE)hOe

-1V inhibitor,can he used in a ount ranging from about.1.0mg to as high, as about mg,
i S e e o e e el
in singledisiBpefoses TrmMERided HeBays i aphrbipfiaesd Sirftirycaih the glucagon antagonist is
used in combination withpai Sk antagenistinyerseiagenisi thakiBil antagonistiny ef seraganist can be
used in g1 MAURLIENGHAY a8 AQlon.a5.ahot! A md-iaag/igh as about 1000 mg, more

particularly, in an amout rang[lng from about 1.0 mgto about 10 , and even more particularly, in an

amount from about 1 @rhg o LEUERHnIYc L HIR BRI dhgRs i B 8 Gt dividEd doses as
approprigtetel xanviples Df2004$ascof OBk dhagobjstibverse(Bgomshiscisidetmgle2miyr@miges4mg, S5mg,
6mg, 7%%%’5%{&% @ﬂ% %@mﬂ'aég%{mﬁ@%?mﬁ%&wgﬁ“&ﬁﬁn and insfih Eﬁﬁﬁ@i&@%ﬁbwe, the
pharmace%al composition comprises a compou%g ogorm%t‘({lr.a ghar a%eutllcalg acceptable salt
or solval® tHErTas S téﬂdﬁ?ﬁl e IR S SR S AP T PR O S SiB R &Rk ompasses a
productreesnigrisimepehistadiy & hhd i i -ihopediest @) Slghanyrspeutesiytacbepilieransipiesss) that
make URAdDHesarispdseltasama orad et WIGHikRSWE Snd PACAP receptor 3 agonists; (5) cholesterol
35 lowering agents selected from the group consisting of (i) HMG-CoA reductase inhibitors, (1i)



directly or indirectly, from the combination, complexation or aggregation of any two or more of the
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
Tin an amount that is effective to treat, prevent or delay the onset of type 2 diabetes mellitus, in
combination 10with 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 the present invention. For example, oral, rectal, topical, parenteral, ocular,

pulmonary, nasal %ﬁ%ﬂ%&%ﬁ a[f&%%ﬁ’%ﬁ&% loyed-rxamples Qldesagster ”;lﬁa' 0 Lé?si t%\aﬁﬁﬁmd‘es

dlsper5|ons suspensmns solutions, Capsu €s§, creams, omtments aerosos 15an e, with oral

tablets ﬁ@%%?@?@r?é@ agonists, iy ﬂ@}ﬁg}‘ﬁ’fé ?frﬁl‘ﬂ%ﬁﬁ?ﬁ%éﬁ?@%l%w e E@ﬁaﬁhﬁﬁéﬁ?&ceutlcal media
may be @mploykdssudhbés ddvexantpe;jduatendlindlXRoisdaleohols) RavatiddragenisispiBservatives,
COlor'ngaﬁQ@d’éE%QE%l%ﬁ'&e ) gﬁ%l@éﬁﬁl@ﬁc‘?{ﬁ%éﬂﬁb‘é@% %ﬁb@r‘s&"} Qﬁpﬁ%aﬂflffe!}[f%r?'ﬁgeﬁ%luulogs or t
Car ers SU rcnes, s g MIGIrocCr allipe cellulo 1 nulatin S, lupricants,
N e e g A Sl oy et ke e ot et
tablets. @@a@mmhpvemmm@ arelprefanedbBeealidesidbdirsehseVBPadhindiratianbizbistsrand
capsulescRpresent, e mast a@ma@a@%@fﬁiedmguwtafqm M@@%ﬁf@@a taklgtsymayhecoated

by standard aqueous or | nona%aeé)s%s tec 5 cﬂlqm%ere 8 ‘o %‘Fﬁ’ Q}ac{dltlon to tth n do§age {orms set

unts t Cl1VE
out above, the compouncfs of Formuta may als Inis ere&%y con rol?rd release means and/or

dellverysél’é\ﬁ%@ét%h as those described in U. S. 25Patent Nos. 3,845,770; 3,916,899; 3,536,809;
3,508,123; 3,630,2001a¢hé; 8337 19the inventih@amaocetiicakicenpositionsielitbeprasgat invention

suitable fof,0f3l asmyiisiralion %ﬁ% RSRISSEIAL ASHISELRIS UDIS SHGR AR CARSUIE SnSAGIRTS O

tablets each containin % predetermined amount of the active in |egred|ent as a powder or granules or

as a soltifdr Bl ACEHsJERSTERiIT A SRrbird et fan holivdts iotia "eareiirnnaisrdhiition or a
water-ineDihiig tichieraul Ssionp:Siigha30dospogitiohs pagsnbaprepaied pyEoyacoeptable pharmaceutical

process, M} sichometheds; inchude:tbe AeR %&W@&ﬁ%«%ﬁ%@e‘ﬁ@ﬁﬁ%@m(s) with the carrier
components. In general, the co smo are p unlf rmly and intim teI admixi the
olRe ngredient(c) vl TR TS O AORSE S AT b TS Y 1 AORSEEAR
manipulztitgahedidiidnneteeind Hevitde preod a@nﬁ‘@mg Ffdwemhqiﬂéewlmmretamysmrmépbmﬂiﬁy
COMPregsiae, ﬁrgﬂmtngv&ompéaﬁﬁs@h{@bﬂ@}ﬁm@w@&immdyyii%ﬁﬁ%mprﬁgm&ﬁﬁ@mﬁlgwﬂag powder
or granule talqirﬁ%tt a%ctlve?gd)soptl Qﬁlnl tg;]ilxe ngth eggogem% CI 1 Ste m% ndFrs
Iubrlcants oFuents surtactants and dispersants. Molded taple ets ma{9 be ms ma ymo ngamlxture of

the pomﬂ@?@%@)ﬁfﬁ@%&%%ﬁ%ﬁ@ﬁe@/ HnefHet ﬁﬁ‘ﬂ%%ﬁé%%%ﬁh%l@hm%ﬁ%ﬁ Gor
examplesduom alnbibttor Ismgdmnabout 1.0 g of the active ingredient and each cachet or capsule

contains from about Q.1 40, aheut 300 MRl heactlys naredients AThs algwing ate gxamples of

pharmaceutlcal dosage foims contalnlr(;g a compound of Formula I: Injectable Sus iension (im. m /mL

Table MBTBE S CEAPE TSGR ’f@‘%tﬁe&‘f?“&fﬁﬂsBf‘%?ﬂm&@f%eﬁi‘?ﬁ’éﬂ?%ce|Iulose 5.0
MicrocrystaitisveeCeHulos &l D13 <Tvig ding B0.RMIPdvi dppeibdlenBe hrykafcihal @dinia and

dyslipidemia, in a mammalian patient in need of such treatment, comprising administering to the patient
25 therapeutically effective amounts of a compound of formula I as described above and an HMG-CoA
reductase inhibitor, wherein the HMG CoA reductase inhibitor is a statin selected from the group
consisting of lovastatin, simvastatin, pravastatin, fluvastatin, atorvastatin, itavastatin, Z1>-4522 and
rivastatin.
Another aspect of the invention that is of interest relates to a method of reducing the risk
30 of developing a condition selected from the group consisting of hypercholesterolemia, atherosclerosis,
low HDL levels, high LDL levels, hyperlipidemia, hypertriglyceridemia and dyslipidemia, and the
sequelae of such conditions comprising administering to a mammalian patient in need of such treatment
therapeutically effective amounts of a compound of formula I as described above and an HMG-CoA

reductase inhibitor.



Pregelatinized Starch 4.35 Benzalkonium chloride 1l 2.5 Water for injection t.d. 1.0 mL Total 500m
Capsule mg/capsule Aerosol Per Canister Compound of Formula 1 25.0 Compound of Formula 1 250
mg Lactose 735 Lecithin, NF Lig. Conc. 1.2 mg Mg Stearate 1.5 Trichloromethane, NF 4.025¢g Total
600mg Dichlorodffluoromethane, NF 12.15g

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 I as described
above and an HMG-CoA reductase wlubitor,

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 atherosclerosis in a human patient in need of
such treatment comprising administering to said patient effective amounts of a compound of formula I as
described above and an HMG-CoA reductase inhibitor wherein the HMG-CoA reductase inhibitor is a
statin.

10 Even more particularly, another aspect of the invention that is of interest relates to a
methed 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 I as described above and an HMG-CoA reductase inhibitor wherein the HMG-CoA reductase
inhibitor is a statin selected from the group consisting of: lovastatin, simvastatin, pravastatin, fluvastatin,

15 atorvastatin, itavastatin, ZD-4522 and rivastatin.

Yet even more particularly, 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 I as described above and an HMG-CoA reductase inhibitor wherein the HMG-CoA reductase

20 inhibitor is simvastatin.

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 I as described
above and a cholesterol absorption inhibitor. More particularly, another aspect of the inventfion that is of

25  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 I as described above and a cholestero! absorption inhibitor wherein the cholesterol
absorption inhibitor is ezetimibe.

Another aspect of the invention that is of interest relates to a method for delaying the

30  onset or reducing the risk of developing the other diseases and conditions mentioned above, in a
mammalian patient in need of such treatment comprising administering to said patient effective amounts
of a compound of formula T as described above, and a cholesterol absorption inhibitor.

More particularly, 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

35  above, in a human patient in need of such treatment comprising administering to said patient effective



Combination Therapy 10As previously described, the compounds of Formula | may be used in
combination with other drugs that are used in the treatment/prevention/delaying the onset of type 2
diabetes mellitus, as well as other diseases and conditions described herein, for which compounds of
Formula | 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 compound of Formula | is
used contemporaneously 15with one or more other drugs, a combination pharmaceutical composition
containing such other drugs in addition to the compound of Formula | is preferred. Accordingly, the

pharmageuical FomResiienS LIS IRIESRIIAYEHRR ”aﬁlH‘J%ﬁQf%&%rH“%&ﬁﬁ?ﬁ&@ﬂﬁ%&omlﬂne or

more other active ingredients,. in addition to a compound of Formula I. Examples of other active

|ngred|etﬁfscﬂ?éetsf?f§§/ﬁ?éo%%iw&8%ﬁﬁ &e5mPound of Formula I, either administered separately or in
the same pharmaceuticailvonspagitidihs 1 2Qinciodeyt mfan@mﬂﬂmw@wphmwmdw@gtmn

buformigemeH{eEmin -RESRIRMY @f&@ﬁﬁ%&@%@kﬁ%&ﬁf& (regitazone: Lieqhiazane.d ggigiitazone),

(c) insulin, d soma aglu osidase tors li |toI ac rbose) ()
gw m?n |fo$gfl &@h as gﬁgo lh%) Suc % a?c %%%1%%%8 dg or?ﬁﬂarchrﬁ 2004 (9)
LXR madatatcks2alt (s ﬁeg@é?éfag@g@@%f(@gthwwaﬁﬁm@%}@’ﬁtﬁi’wﬁa@n@ﬁ|@r<§)£@bam|de
gliborn Lﬁig@;m@qzbdﬁs@ldmmm@ﬂ@a ghipizice (@liquicinerglisaxemidr ghburidecabdaxamiogpha
glypinamyde, phen %a{&'?"t‘ﬁ %‘ﬁezraeluc qlutamide, EO'I%YC'%?%L %‘i@l'i"dﬁnapgs reRaglinide), and
a 0

CBI inhibitors, such as rimonabantan ose ompounds sed ih BWO003/07 784 7A2 published on
Septem’fﬁ’éf‘@“ﬁ.’ar OB ﬁ%@v@é%l@%%@@ i SUBer@iPoregaistiat) BASOGsT ACAL mimgicyaight ratio

of the com@abndaiithé korisutajitohifiessedindaaiotvedngretiand May the graniecowihinewidg limits and
depe“d%ﬁ?@éﬁ%&ﬁ%@é’%ﬁ%&?f(ﬁﬂ%@%%(&é%{fﬁ%&&ﬁ@&(&"&&ﬂﬁﬁ?&ﬁ%@ Agsepfgach will be

used. Thus, for example when a_ compound of the Formula | is comblned 1Qwith a PPAR a%onlst the

weight ratib of & RBHiB GGt Sf)tﬁ%f*rBo? AR PP AR o R EH & SN0 S LR SR o ut
1000:1 toidhovitder000]cpieié rablyablut2 00ibitoabdiil 1200 @ontihGtibhE dhmédmpeull of the
Formulatand &ﬁmg@ﬁﬁvsemgﬁ%@m%w@@m%@l b pleqibg m&%&h@@f@&%&%&qeﬁ%@age but in

each c an effective dose actlve Ing ient should be For { n ducts the
oo R BTTS T B A et ) ST T M AT A 1o MRS the
carrier iﬁ@iéﬂ}é}ﬁé aawé@ﬁaﬁvw%ﬁég@wé? é‘f%%ﬁ@lﬁ%@ﬂﬁe apdrieee dlscioseéex&fﬁ@%@76$47A2
pharmapwtmﬁh@am@mﬁﬁﬂmameslhﬁwmimmmbeo%ml@ampaumdxaﬁyeglzdjmg iadoppaula l, (2) a
compound d sel gchtgcaﬁroarpcéh% nglglpnsstlng of : (a) DPP-IV inhibitors; (b) insulin sensitizers selected
from théagroup consisting o F‘% PPAR agonists and (ii) biguanides; (c) insulin 20and insulin mimetics;
(d) sulfonylureas and%!Eﬁ@P%ﬁgmﬁv%@&f@eawf&%)sgémwgmwsﬁa% arepieteptor
antagonistsfibversecagiaishstdiy) @& k Primtdbaitjnetipsbinc iGirRe viechptarf dgonistsia(nGIP, GIP

mimeticg; AndFHR vacRBIRL A9ANIRELH EALAR <HAGAE fpimetics, and PACAP receptor 3 agonists;
() cholesterol Iowerlng agents selected from the group consisting of (i) HMG-CoA reductase inhibitors,

(i) sequestrants;-(i)-nicotinyl-alechol-nicotinic-agid-erasaltthereof{(iv)-RPRAR-alpha-25agonists, (V)
PPAR alpha/garﬁma dual agonists, (vi) inhibitorg of cholésterol absorption, (vii) acyl CoA:gholesterol
acyltransfefa § |b|t0|§§,, (viig anti-oxidants and(i odulmgrs dk) PPAR delta agonists; (1)

antiobesity co n ileal bile acid traf |b|to (n) anti-inflammatory agents other

tein T}'Easmne phg mTﬁ“b%@vr%‘\ (p) CB1
antag nlst/mvere agonlsts and Q(? aceutically aeceptable carrie@ E’ompou nds of
fonnula | can be synthesized in accordance withithe general schemes prowdedh\b%LOW taking into
account the specific examples that are pr85?ded Throughout the synthesis scheme, abbreviations are
used with the follegwing meanings unless otherwise indigated: COD = cyclooctadieneDCM; =
dichloromethane CDI :ﬁgzrboonyl diimidazole DI i

w10 -



DCC = Dicyclohexylcarbodiimide DMAR=4 Dimethylaminopyridine DIE A=d iisopropylethylamine
DMAC = dimethylacetamide DMPU = 1,3-dimethy1-3,4,5,6-tetrahydro2(1H)pyrimidinone EtOH =
ethanol DMF = N,N-dimethylformamideFAB-mass spectrum = Fast atom bombardment-mass
spectroscopy EtOAc = ethyl acetate eq. = equivalent(s) HOAc = acetic acid HOBT,
HOBt=Hydroxybenztriazole MeOH = methanol Me = methyl PBS = phos ate buffer saline Ph = phenyl
THF = Tetrahydrofuran Call = cyclohexyl iPr = isopropyl 2,4-diCIPh = 2,4-dichlorophenyl HPLC =
High pressure liquid chromatography LAH = Lithium aluminum hydride MTBE = methyl t-butyl ether
MeCN, &'ﬁ%ﬁi}hﬂﬁ&&%ﬁé&%ﬁe SJM%!@QQ%@%@&Q NMs2 dimehylaming 26ARArF 2-chlorophenyl
IPA = |soproPano Py, Pyr = pyridyl iPAc =isopropyl acetate RT = room temperature
Compodif&8FHE B Esent invention may be prepared according to the methodology outlined in the
following general synthstitesphemasutical composiiigntasimlod diniewnoitthepresentivéntion, the

com pow&%mﬁ& haprenared frommintermediatelhideniniia) a 2Bl where K2 ang R ang as

defined abgve and R re ents an al
g’] com \{nateilon with a%ﬁ? recepior an%%o%st)’l gvefse agonist, in combination with a pharmaceutically

acceptable carrier. Examples of CB1 antagonist/inverse agonists that are of particular interest in the
invention described herein include rimonabant, the following which are disclosed in WO03/077847A2
published on September 25, 2003: .

(1}  N-[3-(4-chlorophenyl)-1-methyl-2-phenylpropyl]-2-(4-chlorophenyloxy)-2-methylpropanamide;

10
(2} N-[3-(4-chlorophenyl)-1-methyl-2-phenylpropyl]-2-(2-pyridyloxy)-2-methylpropanamide;
(3)  N-[3-(4-chlorophenyl}-1-methyl-2-(3-pyridyDpropyl]-2-(4-chlorophenyloxy)-2-
methylpropanamide;
(4)  N-[3-(4-chlorophenyl}-1-methyi-2-phenylpropyl]-2-(3,5-difluorophenyloxy)-2-
15 methylpropanamide;
(3)  N-[3-(4-chlorophenyl}-2-phenyl-1-methyipropyl]-2-(3,5-dichlorophenyloxy)-2-
methylpropanamide;

(6)  N-[3-(4-chiorophenyl)-1-methyl-2-phenylpropyl]-2-(3-chlorophenyloxy)-2-methylpropanamide;

20 (7  N-3-(4-chlorophenyl)-2-(3,5-difluorophenyl}-1-methylpropyl}-2-(2-pyridyloxy)-2-
methylpropanamide;
(8)  N-[3-(4-chlorophenyi)-1-methyl-2-phenyl-propyl}-2-(5-chloro-2-pyridyloxy)-2-
methylpropanamide;

(9)  N-I3-{4-chlorophenyl)-I-methyl-2-phenylpropyl]-2-(6-methyl-pyridvioxy)-2-methylpropanamide;

25
- (10) __]_\T_—_{3—(_4—(_:_];1_lqrc_)ph§ny§)-1-methyl—Z—phenylpropyI}-2—(phenyloxy)-Z—methylpropanamide;
(11)  N-[(3-(4-chlorophenyl)-1-methyl-2-phenylpropyl]-2-(5-trifluoromethylpyridyloxy)-2-
methylpropanamide; '
30 (12) N-[3-(4-chlorophenyl}-2-(3-pyridyi)-i-methylpropyl]-2-(5-trifluoromethyl-2-pyridyloxy)-2-
methylpropanamide;

(13)  N-[3-(4-chlorophenyl)-2-(3-cyanophenyl)-1-methyipropyl}-2-(5-trifluoromethyl-2-pyridyloxy)-2-
methylpropanamide;
(14y  N-[3-(4-chlorophenyl)-2-{5-chioro-3-pyridyl)-1-methylpropyl}-2-(5-trifluoromethyi-2-pyridyloxy)-
35 2-methylpropanamide;

211 -



Compounds II, can in turn be prepared by condensation of the 13-ketoester 1 and benzyl hydrazine 2.
“Compounds such as 1 are commercially available, known in the literature or may be conveniently
prepared by a variety of methods familiar to those skilled in the art. One route is illustrated in Scheme
1 and described in Clay et al., Synthesis, 1993, 290. Acid chloride 3, which may be 5commercially-
available or readily prepared from the corresponding carboxylic acid by treatment with thionyl chloride
at elevated temperatures or oxalyl chloride in a solvent such as methylene chloride in the presence of
a catalytic amount of dimethylformamide (DMF) at room temperature, is treated with potassium ethyl
ma'0naﬁ%n%mﬁ%aﬁwﬁfimlﬂ&é%mﬁﬁ%aﬁ@&ﬁﬁ QR&MSB@%%I%III&II%H{&%IP 18 aprotic solvent
such as ethyl acetate for 1 - 16 h to give ketoester |. enzyl hydrazine 5may be prepared
from the corr@PBHEIY CHBEBHPIARY % condensation with tert-butylcarbazate in the presence of
- acetic adifllin/éRerpdlarcsblrehtB(ichyasciSlpendyit leleshydd eyt petauids fondiByte224midgoheme 2.
The intermediate.disihendediuced with a hydride 15reducing agent such as sodium cyanoborohydride
1 equijval p-toluenesulfonjc acid hicH hould be a ﬁ in g, dropwise, fashion. Alternatively,
i i b SR S S e i R
polar aprotic Sshahrereamiddetrahydrofuran (THF) for 16-48h at ambient temperature. Following

aqueous) gork:upyihabassrecompextanmbe derey pesed-iystondh adtingian agueous solution of

sodium hydro%liﬁ%e or otEIJPlea%[1 sirong base to give carbamate 5 (see 20Calabretta et al., Synthesis, 1991,

536). De rotectloII of the BOC group is effected by treatment with an acid such as trifluoroacetic acid
in meth&I)@Ple Histtrehirephmencrehsperatidbipomsl-< 24-rieremetuh car Badishfied with or
witliout the additigipabtiisoidopylsilane. The hydrazine 2 can either be used as its trifluoroacetate salt
directly e-d j r+th o1 D ed ar MR texial jsolated as the
hydrochI%@rIIIetItI s%f%%ﬁ%%@ ég%g%%%m%%%?o?@g@g %ﬁr?g (gl\/QaIIé%)IIEtion o(II?III?goéIvent. 25 In the
case (R3 not P AT fRESAREiate 5 contains a chiral center, the enantiomers can be resolved at this
point by(Zhrontdiegraighse dsing & hrdmbobird herativpany pacetrfiltervmtibe -hyddzizone4 can be
directly reducgghwith hwdsegen and a chiral catalyst such as a rhodium DuPHOS complex as
described.in t al., Tetrahedron, 1994, 50, 4399. The solvent used for the reactjon was generally
SOt ot ST B e S TR S5 2 on wout gve
material of erifigthelgepesardisselectivity which could be further purified by chiral chromatography as
describegkabove-(SehemednyJ-B43-Glai 20 BAfiechase ety - E} G 2N ByENNHRIERIX 2 -
Condensatioqng{htqrﬁrg aﬁgﬁ%@ter land benzyl hydrazine 2 described in Scheme 3 is 5carried out by
heating the two co ponents in a solvent such as acetic acid or acetonitrile for 1 - 8h to give the
pyrazoléft 6 NG FEARSAPAE IS Diritds i al sty BRte Y < ey e Ry iy Sapsiiiatiod o the
estér 6 usingadiasersuahnageaqueous lithium or sodium hydroxide in a polar solvent such as
tetrahy ran;{iax ROl | QA PAIXIL imiar o n(;ecaH@_l' ] eta
alanined(e%?;r%n If tﬁ@ﬂfgﬁ%&gg G??n%%%%y%@zgﬁﬁh%I%g?péggﬁ%?arbodiin%%/g%ggg and 1-
10hydroxybeAZBtHRZBIRPERBED or benzotriazole-l-yloxytrispyrrolidinophosphonium
hexaflué?6phosphatehiPyBORY bld hibdsede heretlhy oiisoprgytetfylamindyle @ solfytntysdch as
N,N-dimethylfgsmanigadve) or methylene chloride for 3 to 48 hours at ambient temperature to yield

h P I 7] d with trifli hydride i I | I h
THE In RO praaRrAE AT & DU Lt A DEIFOIAIG SRS foow IR 2 SRS

intermediate A-"THevprosuaasspurified from unwanted side products by recrystallization, trituration,

preparatp® thin] layen e ptegyahs-flash -shsamalogiaphy @n slica gehas.geasines hyybk,¢. Still
et al, J. Org. 9_@1?%3,;4%13%9&%%&41978), or HPLC. Purification of intermediates is achieved in the same
manner. If thé intermediate Il Is racemic (i.e., le_is not h?l/adrogen , the compound can be resolved via

chiral P& Lisiid ditrdrHerhaY PraSec st SnperdtcReiiaeBrdtion s Deprapranig gyrimidyloxy)-

30 2-methylpropanamide;
(30) N-[2-(3-cyanophenyl)-1,4-dimethylpentyl]-2-(5-trifluoromethyl-2-pyridyloxy)-2-
methylpropanamide;
(31) N-[3-(4-chlorophenyl)-2-(1-oxido-5-cyano-3-pyridyl]-1-methylpropyl]-2-(5-trifluoromethyl-2-
pyridyloxy)}-2-methyipropanamide;
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Final products | can then be prepared by coupling of intermediate Il with an appropriate napthyl
boronic acid 9. These compounds are commercially available, or can be prepared from 5commercial
materials. One such route is illustrated in Scheme 4, tricyclic intermediate 10 is prepared according to
Schlosser et al., 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 trimethylsilylchloride.
The reaction is stirred at ambient temperature for 1 to 5h to give bromide 11. This can then be
converted to the boronie acid by treatment with bis(pinacolato)diboron, potassium acetate and 10a
palladi ?a‘%@lk’?_-@-‘d_?&éﬁl&g]15@19&@1&5&!}&%?}1%&%1%&@?@-‘@5%‘%&é&@ﬂ@@%ﬁmﬁﬁ%@— ferrocene
(dppf). The reaction is heated in a polar aprotic solvent such as DMSO for 1 - 5h, followed by cleavage
of the boronal¥EERPBHBY hent with dilute acid such as hydrochloric acid in a solvent such as a
cetone f88)a prdfbigedtimieni- bitathakiverndife(fottiboreriyatid ivbives Ireatrbmershatdsaphthy|
halide I | with a strong base such as butyl lithium in a polar aprotic solvent such as THF at low
temperatyre owed hy addition of a trjalkyl horate trimethyl.borate. The reagtion is stirred
Rl e St e ey AR S e
dilute hydrocHigHiElaiigpp#ees isolation of the intermediate 9. Scheme 4 00 'R1)2 KOAc, PdCI2,
dppf (HARL3IN2) A ahopEeioNa ot Bidk M aO3 13l g 1ghE K FAH 138 bt R bEdidak)-Et3N, A 2)
TFa/ DCM orn?f:qh??’%'%{n%@ The aryl triflate 1l can be coupled with boronic acid 9 using a
palladium catalyst Such as palladium 2-(diibutylphosphino)biphenyl qr triphenylphosphine. The solvent
is genefay P X ATethR shsd qa @M@ﬁ?e%ﬁ%d’i’ Brhdhsbres BRdeistiRAamine, cesium or sodium
carbonase; o+ potassivmfhvoridiedsdlsecaddedyialthe; rdddiodiflwiighamdy 2Psdinetdmonatartaid is
performed af elevaig) ﬁéﬂtﬂ%%{ﬂfl‘?&éﬁ%@%ﬁbﬁ_(@ﬁﬁ%&%iﬁ@iﬁ@%%@l@di%%% (see Wang at al.,
Tel. Lea,, 2 02, 41, 4713 for redaéﬁd %ossgf ou%ljln%ra%gogusg F gm@v?l of the es r_\{\{hen R
represents MIE S TR SR mpfisHet By - é%‘b% CSHON GENE A b Sk RS 5 4SS Tithium or
sodium Hyuhaiitiedrzengolar solvent such as 10tetrahydrofuran, methanol, ethanol or a mixture of

similar sofugntackidies &9 & igrshuly estand-ipivesi-oanvesieatyiepauerdydreatment with

triffgoro eti% a lgl inm tpeylene chloride for 0.5 - 3h at ambient temperature. The product is purified
meth NZ011 o . . ) .
from unwanted <ide progucts by recrystallization, trituration, preparative thin Iaif'er chromatography,

flash chidfi=tograpieph Silice Jelifaaadennid Bylimeey imnmatearidingryesentbasopdds (1978), or

HPLC. Ryifigation pf jatecmedciataslisiashigprehin)thalsame ibniayiher fnsemeadades;piip product

from ththl%%cg'égg&gg?ecribed in Scheme 4 will be further modified. These manipulations may include,

but are not limited to substitution, reduction, oxidation, alkylation, acylation, and hydrolysis reactions,

which ard Co8INT RMEWN o' tholse ‘Lisied Tr e Wl sbtnd W te kompounds (1) involves

préparatieth dhinpeipaedidie I med yifrazonitrile and
5-((4-chlorophenyl){3-[(15)-1-(3,5-difluorophenyl}-2-fluoro-2-methylpropyl]azetidin-1-
y1}methylthiophene-3-carbonitrile,

as well as the pharmaceutically acceptable salts and solvates thereof, in combination with a

25  pharmacecutically acceptable carrier.

Optical Isomers - Diastercomers - Geometric Isomers - Tautomers

Many of the compounds of formula I contain one or more asymmetric centers and thus
occur as racemaies and racemic mixtures, single enantiomers, diastercomeric mixtures and individual

30  diastereomers. The present invention includes ali such isomeric forms of the compounds, in pure form as

well as in mixtures. '

Some of the compounds described herein contain olefinic double bonds, and unless
specified otherwise, are meant to include both E and Z geometric isomers.

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

35  hydrogen, referred to as tautomers. Such an example may be a ketone and its enol form known as keto-
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HN 20CO2R where RI and R3 are as defined above and R represents an alkyl group.

Compounds of formula Ill, can in turn be prepared by condensation of the 13-ketoester 12 and
hydrazine. Compounds such as 12 may be conveniently prepared by a variety of methods familiar to
those skilled in the art. One route is illustrated in Scheme 5. Acid chloride 13, which may be
commercially available or readily prepared from the corresponding carboxylic acid by treatment with
5thionyl chloride at elevated temperatures or oxalyl chloride in a solvent such as methylene chloride in
the presence of a catalytic amount of dimethylformamide (DMF) at room temperature, is treated with
potassium gt malonate.andmagnesi £hiide I heLIRSeREs RaRe,s4el waitkigthylamine in an
aprotic solvent such as eépy]:)acetate for 1 - 16 h to give ketoester 12. Condensation of the f3-ketoester
12 and FY/APSIE 8 %a%{?ﬂ 8 out by heating the two components in a solvent such as acetic acid or
-acetonitrile 10for 1 - 8h to give the pyrazolone 13-1. Pyrazolone 13-1 is then treated with triflic
anhydridgidn.adoolanaprotic solvent such as THF in the presence of a base such as triethylamine at
-78C to room tempergliire to afford e (iflate 14, Scheme 5 THiS s Ihen Allated with benayiic
alcohol 15 which is prepared from a carBoHy\1 erivative i36 y saponi icatioh of the ester using a base
such asiegUabaRTRETURAEY Serditinhip jelioXRler i s b aFcpsroe Mostehras tauimd rshersbidlioxane,
methanelpathano esmteristwendsiotilandolieptiscGaupbng-afithehetamlaninardesvaiiue Sasden
achievett g LAl dinsihdemingpianctieatbadlimas GROKaRC NN iRy Benegiiazole

(HOBY) or benzotriazole-1 - 20yloxytrispyrrolidinophosphonium hexafluorophosphate (PyBOP) and a

base, gEHEr NS ARYPRIBYIRAPIARTHE. IS B SRP S s IRPRQuEH B FOAFRITR: TSRFRE) Or

méthylengschlarigedor, BotesdiSnhouds:at ambient terfiper&tureuRédpetiorcofithdketonemojety to

alcohol 13.igAchievedsingAdydrida tedusing@oentsuehasmadinnhorahygide iR pglar aprotic

solvent such as methanol. Scheme ée Alcoho) 15 is §:0u led to triflate 14 to glve intermediate
Ve T

Il by treXEHER PR H BRI CERERYY AREBSPEy RS STIERYBY e RS’
trialkylphobpliaeaueh ascoiphappptiosphin Bin adisripoles apfbtissolverhsughresomathlyksne
Cr?lorid%fg%l%é ekl ma%)bﬁ%m@%@igwgbéa@%?;mesmg@gm@Qiawﬂﬂggmsemmﬁd and
these can,be separated as the.compoun urified from,unwanted.side pr; ts by recrystallization,
R e b by
W. C. Stireyne) sorgsaciisniisugradydrabpoye), Smpyempgrifeaton ohilieriugrateedtiieved in
the samap@anne hibénaljeyeduetsihcanithendeprepaied, Mediooiiling: of ntan) ediattimwith an
appropréqeﬁ%?gyérgﬁregqygn%%gn%e Ip seMg cases these compounds are commercially available, in

y

others t n be prepared from commercial materials by someone skilled in the art, vide supra. The
coupling is achieved UG Beararntind ebbapLeeath SRR RisdRTE S y BRSEFhIRS bipheny or
trighenyphphosphineaThe sphathtrisngerierallys cithiad tigiathoxyethd nezethandl. dfud]verde jrahde

triethylagpine, & sitied MfaRdiun.sarbonate - Beiassiimtuprderisalseadded . lethaigaetion, which
may also éontaln,w%egr angd Is performe at.ele\g\ted tefnperat&lrles a”;ﬂ may, e.carried oq{t.ln a

microwaVe TeEutor: REMOVAT 6 e etar e M REME 6 EFiS aleSinpiened By sapssifitation using a
base supiras aepaeoisiitibherrberio digainiy debxite targokicbsienlieuencas wddisjdivfuran, dioxane,
methanol, ethanol or aimixiuie, ol stnilassventsydenR isaiertbidyhepiel JhiSpRes!, canveniently
re%govegnla){atrrtgatrgggg with trifluoroacetic acid in methylene chloride for 0.5 - 3h at ambient

20 emperature.”‘f hé product is purified from unwanted side products b>’/gr§ecrystallization, trituration,

preparative thin layer tirsititobtehbijeftdsierrchsstpaptl o framea fuie Hbst e by w. C. Still
et al, | Qrgedizhionyithd L9231, (LOH 8 wordr Ptdprdsiniticaticnmfintrunediaihstis, dehityediin, the same
mqnnertrﬁl%ga@g%%%gsﬁ@pemic (ie R3 is not hyqlrogen), then 'this compound can be resolved via
chiral hplc using either normal phase or supercritical fluid conditions. In some cases, the product from

the 25reactions descrtd A SIREAEBRIMIE YRS GBI Reiip ERBHTATE MEde, but

aréthot acceptabie saits 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 formula I can be used in the manufacture of a medicament for the

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

.14 .



limited to substitution, reduction, oxidation, alkylation acylation, and hydrolysis reactions, which are
commonly known to those skilled in the art. Alternatively, modification of pyrazolone 6 can be
carried out in a different order, Scheme 7. Pyrazolone 6 is treated with triflic anhydride (Tf20) 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 18. Palladium catalyzed coupling with an appropriate napthyl
boronic acid 9 can be carried out at this point using a method analogous to that described above. Final
elaboration can be achieved by saponification of the ester 19 using a base such as aqueous lithium or
sodium hydraxide: 0. Rolalaplyel suchas il abydialiy e digrans:nsthandl«SHhane! gl.a mixture
of similar sglvents. Coupling of the beta alanine 108 is then achieved using
1-ethyl-3¥34R58thylaminopropy1)-carbodiimide (EDC) and 1- hydroxybenzotriazole (HOB) or
benzotriazole-I-yloxytrispyn-olidinophosphonium hexafluorophosphate (PyBOP) and a base, generally
diisopropyletiwlagine, in a solvent such as N,N-dimethylformamide (DMF) or methylene chloride for 3
to 48 hours at ambient temperature to yield the ester of final product |. Removal of the ester when R =
Vieor Bt s acoomplionS T E AT g B e SO B Toaind M o
hydroxidétiril petar soreserisihhaswaday rbturericdidrase i gHathampruadtalisicdraadnibaeire of similar
solvents.dMhgfdRois a:teflbbA-astacirbnnosheapyepht ynerapvest by treatmeninite drifluaroacetic
acid in ’Q%té}){i?t’ﬂ?%i‘ﬂf?ﬁgs% 195 Q Res RABh AL PIGI 8?%3&%5%:&{“ JOERRAHELIS Wﬁk@e%‘%gg%’ﬂowwamed

side products by recri/stal ization, trituration, préparative thin layer c romatograéj y _
chromatbgrapRiFBPEINCAYE4Y aesOribat BY e ReT ket BP'S PESHy2Eharm 0 A8 marodks 111978), or
HRLC. Ruglcatiovideflinterin édiade bd sackieyved use thegamennidneiehett tampounch issacdimic (ie R3 is

not hydragem).4BeRhis cAMPaHRdisaRibefesolad g chimahb Blﬁ&%%g%%ﬁﬁﬂ?%@&@l&@%&r
supercritical fluid conditions. Scheme v333-9,333(CO2R R3ty33, r NEN (R2)3 In some

cases, P PRI ERIHE PEAMARRAES BERVIPSRITHR Fe kol HOdRr fRHSR HeSatersd A% wil
be furthertmodifiechny hegssmangtationssmayfidchedendsat @récvorlimmitbel the ssillssdtitutionareduction,
oxidation, alkylation, geylalion:RedAYErOIISTEAGIRRS ol RIS wemmnar ynknewa.tR dhpse skilled in
thiirt. One tSHf:h odif'ca}iopé i{ustrei\t(?dﬂh re whenfone Ig graup IS a Q}l;ot?cft d h%nol asin20 (Ris
no ydlggaﬁaj C Saits and sqalvates ]i%() . 13??%1?8 raage oM abo L4m 08 @%P?

n), InvVolves release of the’alcohol and”subsequent eth ifican n, 6me'8. The hydroxyl

group nREYBEbpretestddngs el efRargitn Wikl tabuided dovide Bravtireatye deradiy’ RYEPBRABRRS acid or
tetrabutylammanitmaflupride isdsedsiandberraation Depietectiomoliasmethony eEherr is vomtinely

efteoted it epAFIEN: 81de EQMARUN W ReFRPLIRIIAR Iy fcsouent such as methylene chloride

for a period of 1 - 16h at ambient temperatures. Finally, If the alcohol is protected as an ally' ether, this

is removed by treatmgfﬂ%iiﬂ'?rﬁﬁﬁﬁ’@fﬁyﬂb%ii‘ﬂﬁ@%ﬁﬁﬁﬁ&f Si’ﬁﬂﬂé?ﬂu?ﬁeé’é‘i%ﬂ%ﬁvfo‘éﬁﬁ%wmge 15
trigdibeiaylikdeneatetone)d ghaliadibm@©)pwiitaistiGand) Suchgs dh4ebid b)Y diphenylphaisgino)butane in

an aprofig.3piuenksueh A metbypene clorde ford pmin.ia2 b 66 I RISISGHYG raiRs in Organic
Wiley and Sons, Scheme 8 The free hydroxyl group may then be

Synthesis", Grggnfe ubfislhed bé L
further MOHEd o 5?%%% gfﬁg_ 0uglo_ gﬁl%%g?{oqai%and coupling agent, such as
diisopropylazodicarboXykatesany eriphaatiphodhhihe hzcarnohogblaesodeedtabach fasthaaihgdene chloride
at temperafstias: ofQi040€ fohd daH BR wScheme @: Inteimedialr Abcaremb.copveregtoihe
desired i%ﬁ?(&lié?t%c P hose Hﬁs'é’l@% %é' q?a' S 5}685?87‘1\@ piemalive PP ihgsempgunds (1)
involves alkylation of pyrazole IV (vide infra),
used in an amount ranging from about 1.0mg to as high as about 1000mg, preferably about 2.5mg to
about 250mg, and in particular, about 50 mg or about 100 mg administered in single daily doses or in
divided doses as appropriate. Similarly, when the glucagon antagomist 15 used in combination with a CB1
antagonist/inverse agonist, the CB1 antagonist/inverse agonist can be used in an amount ranging from as
30  low as about 0.1 mg to as high as about 1000 mg, more particularly, in an amout ranging from about 1.0
mg to about 100 mg, and even more particularly, in an amount from about 1.0 mg to about 10 me,
administered in single daily doses or in divided doses as appropriate. Examples of doses of CB1

antagonist/inverse agonist include 1mg, 2mg, 3mg, 4mg, Smg, 6mg, 7mg, 8mg, 9mg and 10mg.
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where le and R2 are as defined above. Compounds IV 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
Katritslcy et al., Advances in Heterocyclic Chemistry, Vol. 6, p 347-429. One route is illustrated in
Scheme 9. Ester 22, which may be commercially available or readily prepared from the corresponding
carboxylic acid by esterification 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 5hydride in a polar aprotic solvent such as tetrahydrofuran

(THF) aﬁ&ﬁg&%i&r&%ﬁ&%&s see March, Advanced Organic Chemistry, 3th Ed., pg 439 and ref.
therein. Compounds such as 23 are commercially available or can be prepared by a arifty of

methods familiar to tHESRGKIMBL RPINE: Htt ABRBRRE S 1RGN OB RPN S TS Bolar
solvent buchphsrmethdndl wiichtahiysdontaiivale ticidosach ashaveticwichidroctiphls soiderfof k6 to 24 h
at a tempgrature,efiQte g&@m%@s%@%ﬂ@u%t@@mprising haaliteratedouigtadieteunediate IV involves
consd nsation of atlkX?g/l kett%r{% 25 wit th ratzinfgas fﬁbovgn.in Ssp\g%{paes gnanldoglg ,(xzxgﬁki)&drinugsabarrocas
et. al., TEIAREL rl%)lr?A fr‘%?ﬁ%’e?ry? Vc?f?ﬂ,%g Toyae3h §§,I§166(‘31 and references therein. This is
generalliregifsietioditdeils Porarkotariiniich ssmartomsarazaies of oy paoTsosizich,
Preparatigratthedintemadiates @boiniel vemseuplingioftieatk yneao witt the\Weierehaside of an
appropriately functi nalislend G }rg Sxy' ] ' indere X s Jithi [ ide or
butyl Iitﬁ?u%%ﬁ 851 %6‘%%”?3” ro%lrc solve n%%%g%%é@ ng@lﬂ) Q%’C .gT %ﬁe%%%%r% %s%géglgﬁ%ﬁ?%ﬁgggﬁﬁ?}
TetrahedtomTustthayé .e§zs=taej SRS OB TIIKIREE DB Are! it Z0dahRIReRS Ay 2V taRiEa B brepared
from thevtthriesgpandine:tialidesang:ablyoytimagnesium iodide, see Negishi et. al., J. Org. Chem., Vol.
62, pg 8957 - 8960, 1,9%7 s%&@%ui%%?a&ﬁhi%ﬁ%r?gﬁ%}Bg&%gloggggor%eme ;%ammai,

Intermediate IV can then be converted to compounds | as shown in S¢ 1 AII%%ation of pyrazole

IV with SSEECEBGHREY) BERANGHS YR e+ bl A HIBRBETSISRIRE HEh PO Sfon BB &%t with a
base suchtastspidilipeteptrice wrkegivimaarhorath inddlpdise solventgdexadliixdiméthyf foreamide

(DMF), Q49,206 tak13:40:26nBs Altgrnative i odation ganhe agsomplisied ausina@lceRrbls as
delsscribed irdlesﬁpeme 6 Vi?ﬁf%‘ﬁ{a- Ins medcases mixtures of isomers will be formed. These are
ge I

neralﬁ?%epara%l‘é“%lyo%lcrys allizatton, tritiration, preparative thin layer chromatography, flash

chromatography on slicacgeriag delsermmegityrnang o5 sl thamiescaitehineds ipg P cragdor
HPLC. Gampotndsaunfieckhy, HRiG oy hevisniaipdoasthecoraspanding sallortgnyersiandto final
compoundsis then.achisyed s descrbed piavionsvQresieL S s i-cassay e A praduct from
the reactions de_scrlbeé:ln C e%e 3 will be further,modrl ied. These manipulations may include, but
are not fngEdteSapstting e fatsetEh cBRiEBI ARSI HESAR oM ARy RSTERRIS$48™ BN,
which amdcomikeinlyhknaversforth eskxiskillechinthes artp SolsembtdiletN Adlor €4 26E8:tiR3 DAF RO2C

or, 15, BRI PIAR . GEHZAZ1 24P ARRAISRIQ6eS51 A6 SEHRING, AR LPARLIASRIGRINE JOMIE/Qus

compounds | is i
P oral dosage unit forms. If desired, tablets may be coated by standard aqueous or nonaqueous techniques.

In addition to the common dosage forms set out above, the compounds of Formuia I may

also be administered by controlled release means and/or delivery devices such as those described in U. S.
25  Patent Nos. 3,8453,770; 3,916,899; 3,536,809; 3,598,123; 3,630,200 and 4,008,719,

Pharmaceutical compositions of the present invention suitable for oral administration
may be presented as discrete units such as capsules, cachets or tablets each containing a predetermined
amount of the active ingredient, as a powder or granules or as a solution or a suspension in an agqueous
liquid, a non-aqueous liguid, an oil-in-water emulsion or a water-in-oil liquid emulsion. Such

30 compositions may be prepared by any acceptable pharmaceutical process. All such methods include the
step of combining the active ingredient(s) with the carrier components. In general, the compositions are
prepared by uniformly and intimately admixing the active ingredient(s) with a liquid or finely divided
solid carrier component, and then, if necessary, manipulating the blend into the desired product form. For
example, a tablet may be prepared by compression or molding. Compressed tablets may be prepared by

35 compressing free-flowing powder or granules, containing the active(s) optionally mixed with one or more
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disclosed in Schemes 12 and 13. Scheme 12 Compound 4a, prepared as described in
Scheme 2, vide sup-a, is reduced with a rhodium catalyst typically Rh(COD)2BF4, in the presence of a
ligand such as those shown below in isopropanol, 20methanol, or ethyl acetate to give 5a.
Ph2-F-C-P-tBu2 Xyl-P-Phos Me-f-Ketalphos = Ph2P OMe------ SP-SIrOMeFe e O ti
INI...,*""(.1.. ,N OMe

excipients, e.g., binders, lubricants, diluents, surfactants and dispersants. Molded tablets may be made by
molding a mixture of the powdered compound moistened with an inert lquid. Desirably, each tablet may
contain, for example, from about 0.1 mg to about 1.0 g of the active ingredient and each cachet or capsule

contains from about 4.1 mg to about 500 mg of the active ingredient.

5 The following are examples of pharmaceutical dosage forms containing a compound of
Formula I:
Injectable Suspension (im.) mg/mL Tablet Mg/tablet
Compound of Formula 1 10.0 Compound of Formula 1 25.0
Methylcellulose 5.0 Microcrystalline Cellulose 415
Tween 80 0.5 Povidone 14.0
Benzyl alcohol 9.0 Pregelatinized Starch 4,35
Benzalkonium chloride 1.0 Magnesium Stearate 2.5
Water for injection t.d. 1.0 mL Total 500mg
Capsule mg/capsule Aerosol Per Canister
Compound of Formuia 1 25.0 Compound of Formula 1 250 mg
Lactose : 735 Lecithin, NF Lig. Conc. 1.2 mg
Mg Stearate 1.5 Trichloromethane, NF 4.025¢
Total 600mg Dichicrodifluoromethane, NF 12.15¢
Combination Therapy
10 As previously described, the compounds of Formula I may be used in combination with

other drugs that are used in the treatment/prevention/delaying the onset of type 2 diabetes mellitus, as
well as other diseases and conditions described herein, for which compounds of Formula 1 are useful.
Other drugs may be administered, by a route and in an amount commonly used, contemporaneously or
sequentiaily with a compound of Formula I. When a compound of Formula I is used contemporaneously

15  with one or more other drugs, a combination pharmaceutical composition containing such other drugs in
addition to the compound of Formula { is preferred. Accordingly, the pharmaceutical compositions of the
present invention include 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 I, either administered separately or in the same pharmaceutical compositions,

20 include, but are not limited to: (a) biguanides (e g., buformin, metformin, pheaformin}, (b) PPAR agonists
(e.g., troglitazone, pioglitazone, rosiglitazone), (¢} insulin, (d) somatostatin, {(e) alpha-glucosidase

inhibitors (e.g., voglibose, miglitol, acarbose), (f) DPP-IV inhibitors, such as those disclosed in US Pat

17 -



P [ Ph2-E-C-P-tBu2 is a Josiphos catalyst which is disclosed in U. S. Pat. No. 6,777,567B2 (So
vias) 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
5from Chiral Quest. Deprotection of the BOC carbamate with acid, for example, benzene
sulfonic acid, under substantially anhydrous conditions, provides the deprotected intermediate 2a. Cl
la As shown above in Scheme 13, commercially available compounds 27 and 28, are 10condensed.
Compound 28 is initially combined with a TRIP solution of potassium t-butoxide at reduced

te_rt?] perq\?&;!@;a?@s@;?)@ﬁt ! é@g@gm@?ﬁ%ﬂoé’é@ti@cﬁrlmﬂﬁam %rnpdﬁgt%é{tmﬁ %@&@L@%@%? ii ﬁdded
wIth warming to apou » Rro n e diketone la. . . e etoneg Ja Is.compinea Wi
oo SR 4 G A e AR Rt e R TR B BMSE Binac,
DMPU, degdpidoplidnedmelyRaemiichyldrdusnide Plisrbadaed: o protide tibugasiteddetigiraster
intermeghaig 4 dn E%ﬁ!é@ﬁﬁlﬁ@%ﬁi '@B!lfﬁkﬁﬁ%)@%!\é@&ﬁi@@r@ﬁéhﬁaﬁiﬁ%@ﬁ&%%ﬁ%@ﬂ@&@&?@ﬁi&29 is
perfor rolytic condition re .in.a mi and.MeQH, with NaOH at
roogm gﬁ%ﬁ?ﬁﬁ?%ﬁ%ﬁ@ﬁ%ﬁﬁ?@ n%ﬁhé%?l@%%ﬂ 6%%@?5@@%2%&% rlﬁseﬁ(%o(éls glsu%%aésc’t)allization.

By adjusfitiy the pH to neutrality, unreacted material and side products can be precipitated and
removed. 10Suitable Trystailizaticn solvenisane SeivenEmnilaes iheludedlddBd heptdreat ang

MeOH/Water o4 withgqgﬁ%@mfz%x@d&énmgﬁ?{hée&feﬁmmeb%a@@m}% slhvhester HGLgalt through

formation of the aci not shown) which can be prepared using oxalyl or thionyl chloride, with

subseqfERttREAsYa RRICTiadisthafiBYs: Ktermmieni5s SHIMTRGAE UehermaE, dhtithBfi‘can be
uridertakéh aBMGRCRIas G aetprating afdntinmasudabibsbiventy &1g th¥ PIEARtRIpfolleed by the

15additign of Reta atanineindheiermefihe etndesteiGlealtah30C aRase 800 Naiissadded

at RT
of a compound of the Formula I and other active ingredients will generally also be within the

aforementioned range, but in each case, an effective dose of each active ingredient should be used.
For combination products, the compound of formula I may be combined with any other
15 active ingredients and then added to the carrier ingredients; alternatively the order of mixing may be
varied.
Examples of pharmaceutical combiration compaositions include: (1) a compound
according to formula I, (2} a compound selected from the groﬁp consisting of : (a) DPP-IV inhibitors; (b)
insulin sensitizers selected from the group consisting of (1) PPAR agonists and (it) biguanides; (c) insulin
20  and insulin mimetics; (d) sulfonylureas and other insulin secretagogues; (e) a-glucosidase inhibitors; (f)
CB1 receptor antagonists/inverse agonists; (g) GLP-1, GLP-1 mimetics, and GLP-1 receptor agonists; (h)
GIP, GIP mimetics, and GIP receptor agonists; (i) PACAP, PACAP mimetics, and PACAP receptor 3
agonists; (j) cholesterol lowering agents selected from the group consisting of (i) HMG-CoA reductase
inhibitors, (ii) sequestrants, (iii) nicotinyl alcohol, nicotinic acid or a salt thereof, (iv) PPAR alpha
25  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 other than glucocorticoids; and (o) protein tyrosine phosphatase-1B (PTP-1B) inhibitors: (p) CB1
antagonist/inverse agonists and (3) a pharmaceutically acceptable carrier.
30 The compounds of formula I 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 Bn and Bnz! = benzyl

BOC, Boc = t-butyloxycarbonyl CBZ, Cbz = Benzyloxycarbonyl

i
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in a solvent such as MeOH to hydrolyze the ethyl ester. Acidification with 11C1 provides the product
which can be extracted with iPAc, and isolated via further crystallization from acetonitrile/H20. General
experimental: Preparative HPLC was performed on a YMC-Pack Pro C18 20column (150 x 20 min i d)
eluting at 20 mL/min with 0 - 100% acetonitrile in water (0.5% TEA). The following examples are
provided so that the invention might be more fully understood. They should not be construed as
limiting the invention in any way. Preparation of intermediates is described below, these are
used in the synthesis of Examples 1 - 149. 25 Intermediate A F3CO0 B(01-)2 Step A
2-Bromo-%ﬁlgc&ggmggﬂgf%paphthalene. Q-Bﬁ@ppé%gﬁwgﬂ%ﬁgﬁgoxy)-l,4-dihydro-1,4-
epoxynaphthatene {ref: Schiosser;, M., Castgnetti, E., EUr. J. Org. Chem. 2001, 3991-3997](1.09 g,
3.55 30 mindh aeribRE dieigezelE 7 mmol) wer!49SofiSamRINEUSEN AN mI), followed by addition
of TMSC11HT:35 mickQEemmoai)oliigigaction as stieredifastRybhimgpendhed with 5% Na2S01, and
extracted with ether. The ether solution was w. with 5% ,brine, and dried over Na2S0O4.
The crudepiodudt wartictiatographed (‘Sloggﬁgg@qég%ﬁgﬂ%\% §Q$’£{e@ahy£0'
2-bromo-6-(trifttoromethoxy)naphthaltene as white_crystals. NMR (500 MHz, CDC13) 8:77.36|(dd, J =
2.6,9.0 H}?KMIAI{; 7 Songdylasctanideg g Hz 4 MBI @R H): 7,60 (d, J =.8.8 Hz, 1H);.7.77/(d, J =
9.0 Hz, 1HMN8FOA NoN-SimeiOl fdzndhl)dStep B [64iBiuaramethaxy)Fasnaphtbyitbaraniatacids
2-Bromo-6-(trifluoromethoxy)naphthalene (428pwagsckedgymmol), bis(pinacolato)diboron (410 mg, 1.62
mmol), andKOAC (433 Mg, 441 mmuot) Swere suspended in DMSO (12 m1). The mixture was
de-oxydenBted by ¢hELR#1N2 fill cycles, folloWwEd-byrtHiharrtiore drpskalenEgerasiyPPO (30 mg, 2.5
mol%). Thegreagtignwagneated under N2 atmosphkereHin8Qitdang hvddhe reaction was diluted with

hexane|(1 [), washed. with water, brine,ja ied over N 4. After evaporation of solyent, the
residue‘( PQEQC); a%&%%ﬁdwﬁmﬁm% L g%%ﬁﬁ%@m@f@b@ronic acid
was putifigd®yldVeRieltvse bRt olgive [MIONt LIS MethioriiR-naphthyl]boronic acid as a
white powggtoNMR 3A0,MHz, CDC13) 6: 7.44dd; 1iFR8aRQ Eizg 1H); 7.74 (br s, 1H); 7.98 (d, J =
8.2 Hz, TH); 8;]%‘;&(:1, J=9.0Hz, 1H);8.35(dd, 5 =1.1, 8.2 Hz, | H); 8.85 (br s, 1H). Intermediate B 15
F3CO B(OYSZ &ERYA 2-Bromo-7-(trifluororhethDXARABRHAIERL T his compound was-prepared
according iBthe goenphitieris:fir &lromo-6-(triflddtbimethdlyingphithalene described above. NMR (500
MHz, CDG#3) ;7,35 (dd, J = 2.4, 8.9 Hz, 1H);p758 (B1SpabbD: 7-59 (dd, J = 2.0, 8.8 Hz, 1H); 7.73 (d,
J=8.8 Hz,"IH); 7.84 (d, = 9.0 Hz, 1H); 8.00/(d, J = 2.0'Hz, IH). Step B
[7-(TrifluorSRethEsA deilhviiboronic acid. BhiRYESREEHAd was prepared according-to the
conditions dpH[6=(tkitldaearnethoxy)-2-naphthyllixarericaciddeserked above. NMR (500 MHz, CDCI?3)
6:7.74 (ddJ =.2.2, 8.9 Hz, IH); 7.93 (br s, 1H),-7.97 (d, J Hz, lii); 8.02 (d, S = 8.3 Hz, 1H); 8.34
(d, J = 8.3 HZ 1B WE5-(br s TH)trterme LI et
2-Bromb-Sz(ﬁﬁimbmaﬁrﬁWjﬁmﬁh?ﬁﬁhene This compound was prepared according to the conditions
for 2-bromo-6-(trif|uoromethog)ni%lthalene described above. NMR (500 MHz, CDCI3) 8: 307.39 (pd,
J = 1.6, 7.8 Hz, IH); 748npownds glihe mpppuyigegéian 1y bopsigrrfracepfingéotis eti@ladqgy. 1H); 8.01
(d, J = Siirhed Lt)ieS b vehalzend:8 Kzl schéepd [5-(Trifluoromethoxv)-2-naphthvBboronic acid.
This compound was prepareghagearringda ihe sendiians farlEstilueramshosa:g-nanfihy lboronic
acid described above. NMR (500 MHz, CDC13) 5: 7.51 (dd, J= 1.4, 7.6 Hz; 1H); 7.55 (t, J = 8 Hz, 1H);
8.03 (d,’Btermedinis Mg se)d, J= 8.5 Hz, 1H); 8.40 (dd, J = 1.1, 8.5 Hz, 1H): 8.86 (br s, 1H).

7 \\/{Rz)a

HN
\\\COZR

where R? and R are as defined above and R represents an alky! group.
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5 Intermediate D 00 F3 Step A 2-Bromo-8-(trifluorornethoxv)naphthalene. This compound was
prepared according to the conditions for 2-bromo-6-(trifluoromethoxy)naphthalene described above.
NMR (500 MHz, CDC13) 6: 107.41 (dd, J = 1.9, 7.7 Hz, 1H); 7.47 (t, J = 8 Hz, 1H); 7.64 (dd, S = 2.0,
8.8 Hz, 1H); 7.75 (d, S = 8.7 Hz, 2H); 8.29 (d, J = 1.9 Hz, 1H). Step B
[8-(Trifluoromethoxv)-2-naphthylThoronic acid. This compound was prepared according to the
conditions for [6-(trifluoromethoxy)-2-naphthyl]boronic acid described above. NMR (500 MHz, CDC13)
155:7.48 (d, J =7.6 Hz, 1H); 7.59 (t, J = 7.9 Hz, 1H); 7.88 (d, J = 8.2 Hz, 1H); 8.05 (d, S = 8.2 Hz,

1H); 8.40 (dd, J = 1. %@ﬁ&éaétﬂ)c& 181{%h reB%E%HB%!ﬁ%@ez%aFM%Eb%é@{éﬂ Rl benzyl
20(2,2,4,4-Tetraflugro-4H-1,3-benzodioxin-6- n|c a?gi] his compound was pr % red according

to the c8}’1‘§5ﬁ%’8}?s=f PRSPt 81 T2 b"ﬁ% yiis AT LB Hs e (500 MHz,
CDC13y6neB2iful piepa8:3tsi 2, HFYLEAB(A0dsF@1Bid 2 hitye Shiledén TIPS MrermeiidteFaRaC

F26.0B{R%0n(e 4%&&@@%{1%&9@% 3rdydrendsd - pes 00X A)heRIGaEl mEisscompound was
pr ared accord conditions for 6 qu ometho gg 2- nei% xﬁ}glbo nig aC|d d S¢ |bed above.
AN

(500" MHZ: I@%&% A N (s AR f"i%é’ 07 El%’l 4,82 Hz,
lH) InteRddideids m@m@qt@@m[smﬁﬁ@mv@am d@lﬁé?ﬂém@fs&vﬁph%ﬁb%arﬁmé%ﬂﬂw%mﬁ% of
4-bromeraséluererd cixifhio remaethedghhenzent {hid g B8 mmob tehblra{brenl} was-addad slowly to

n-Buli (305 LM in.R0exane) LG Oaml Ak 15 Allar20ain seme b ol 4l 12

mmol) was added; the mixture was stirred at -7 hr. The cooling bath was removed, the

reactlorii%técéﬂb‘{%&‘t‘f}i\ﬁ%?mybﬁc?@%%itemﬁe%%‘f%lﬁoﬁsﬁ’f Ihe reaction was then quenched with
2N IIC1 (10 ml) and stirred
10

Scheme 1
o O Q
| =7 el CHZ(CO,EHCCK @)ULOH
(L MgClo-EtaN A
(R2)3 3 ghiz 3 (R2)3 :}_

Benzyl hydrazine 2 may be prepared from the corresponding carbonyl analog by
condensation with feri-butylcarbazate in the presence of acetic acid in a nonpolar solvent such as toluene
at elevated temperatures for 16 to 24h, Scheme 2. The mtermediate 4 is then reduced with a hydride

15 reducing agent such as sodium cyanoborohydride and 1 equivalent of p-toluenesuifonic 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. The reaction is carried out in a polar 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 aqueous solution of sodium hydroxide or other strong base to give carbamate 5 {see

20 Calabretta et al., Synthesis, 1961, 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 tritsopropylsilane. 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 aqueous hydrochloric acid and evaporation of the solvent.

25  Inthe case (R® not H) that intermediate 3 contains a chiral center, the enantiomers can be resolved at this
point by chromatography using a homochiral stationary phase. Alternatively, hydrazone 4 can be directly
reduced with hydrogen and a chiral catalyst such as a rhodium DuPHOS complex as described in Burk et
al., Tetrahedron, 1994, 50, 4399, The solvent used for the reaction was generaily an alcohol such as 2-
propano] and elevated hydrogen pressure was used. This reaction would give material of enriched

" 30  enantioselectivity which could be further purified by chiral chromatography as described above.
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overnight. Solvent was removed under reduced pressure, and the residue dissolved in CH3CN-H20-
dioxane. Chromatography by reverse phase HPLC gave, after lyophilization, [3-fluoro-4-
10(trifluoromethoxy)phenyl]boronic acid as a fine powder. NMR (500 MHz, CDC13) 8: 7.47(m, 1H);
7.99 (m, 2H). Intermediate H 00 F3 B(OH)2 15[5-Chloro-2-(trilluoromethoxv)phenyliboronic acid. A
solution of n-BuLi (17 ml, 1.6M in hexane) was added via syringe pump in one hour to a THF (50 ml)
solution of 1-chloro-4- (trifluoromethoxy)benzene (5.0 g, 25.5 mmol) and diisopropylamine (0.42 ml, 3
mmol) at -78 C. After 20 min, trimethyl 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 h). The 20reaction was then qgencheg with 2N HCI (40 ml) and stirred overnight.
Solvent was removed under reduced pressure, Ifhe residue dissolved in CH3CN-H20-dioxane.
~ Chromatography by reverse phase HPLC gave, afteflygphilization, CO2Ak
[5-chloro-2-(trifluoro ){Bhg@yﬂ@grongg as a Whlﬁi@@ﬁ@%‘?‘* NMR @ MHz, CDC13) 5:
7.32(d, J=8.8 )—h‘#m (dgm z, 1H); 8.20<e-3= 2.7 Hz, [1H). 25 Intermediate |
CIB(OH)2 F3C0 Z%3-Chloro-4- (trlfluoromethommerﬁ/llbommccﬁ%ﬁﬂ A solutifieef NaNO2 (2.4 g, 33
mmol) in water (6 ml) was added slowly to a suspension of [3-chloro-4-(trifluer@methoxy)phenyllamine
(2.95 g, 13.9 30mmol) in 20 ml of 15% HC1 at O C. The solid material was{ Kégﬁm?éﬁ“by filtration and a
solution of NaBF4 (2.4 g, 22 mmol) in water (15 ml) was mixed with the fil at '
collected by filtration, dried at 40 C, to give 2.62 g of the diazonium SQJt
correct MS (223.6). The above solid was then mixed with bis(pinacolat orén (2.14 g, 8.4 mmol),
5Pc1C12(dppf) (180 mg, 2.5%) in a flask, de-oxygenated by vacuum-N2#j«eyecles, followed by
addition of MeOH (N2 purged). The mixture was stirred at room temperature for 2 h. Solvent was
evaporated and the residue chromatographed (Sift, 0 - 10% ethyl acetate in hexane gradient) to give
the borate ester as an oil. NMR (500 MHz, CDC13) 6: 1.34 (s, 12H); 7.31 (qd, J = 1.5, 8.2 Hz, 1H);
7.71 (dd, J = 1.5, 8.2 Etndbid)iéT (6 Pkelobskz] 3id) bdOTheybaraie 2étarrivasihgdretyz @dsin
aceston ﬂ%d%%tdtgﬁ%ﬂgﬁg tIl% og&ﬂ &{8{&(?5@&%& %RQM&QQ EQIH%%Q&‘BtQi‘é%r 1 -8hto 01ve
[3- ~chloro-4- (trifluofomethoxy)p j]moronlc acid as a fine powder. NMR (500 MHz, CDClg1
(qd, J ="1SEYEP X iH@“’é’?E%“ﬁﬂbﬂ RO PN PSS 26 BF X Py I Bt haL Histe J F3C
B(OH)2esBtepubirf: (Tl el orcme tiyBe s 4itlibmdnosdddue pesvnaghthalerte stlo<2bsnth of tetrahydrofuran at

-18C W@%ﬁ?@&m@%&%&u%{m har’? & mﬂﬁﬂl)féqlaw&w@uﬁapmm@ eHSs Lt Miten? 2
mmol). The resaﬁtant |xt re was E(% Fg t 78 or 10 min. an Z?E@Q 33d0 mmol) was added
on mi

sIowa S BIOHIBHS %evf’ itiHde ﬁ?ﬁ% WHCRGEE, ‘fo }rﬁegact iZdrk as a solution in
10ttL dfvibtrabpdrofinapic {ﬁ@@@]@m@/m@modewtamm@mm@hﬂmémaﬁmﬁwt@@hﬁem
temperatyieyehd dbhsc/\aiervasiRosegy IUie mixtdenpolmechinte haxanesinieh themagaric layer
e BN RS I G ROFIOND 9 AN G A aNE RRURN AU iInE L rg e Javer was dried
over magnesium sulfate concentrate INn vacua, an resi ¢olumn
chromalbygrappye Z56shRn s efyitaatinenhedites %@%@Wéﬁ@‘fe&ﬁwﬁf NPT OEF fIHZ,
CDCI3)@:ahd {schildd riétBamink )7 T L0 moo2H) i Bdn florts afibhl tkPhGAS1iam /i =TRE Br6@i¢Ms-1).

St?l% iR QH@H%%% Q}%éa%c%s @S@é@{ﬁ é}ﬂz&t@&?‘%%%‘&?";ﬁ@ﬁa%@&fﬁﬁ‘w& ’-

(trif oromethyO 1,4-d |ﬂy ro-1 ,4-epoxy naphthalene. 6-(Tri flu oromethy0-1,4-dihydro-1
chromatography, flash chromatography on silica gel as described by W. C. Still et al, J. Org. C}zem 43,

oJdie solid was
S: single peak with

2923, {1978), or HPLC. Purification of intermediates is achieved in the same manner. If the intermediate
11 is racemic (i.e., R’ is not hydrogen), the compound can be resolved via chiral hple using either normal
phase or supercritical fluid conditions.

20
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30epoxynaphthalene (380 mg, 1.79 mmol) and sodium carbonate (200mg, 189 mmol) were combined
in 11 mL of carbon tetrachloride and heated to 70C. Bromine (288 mg, 1 80 mmol) was added
drop-wise as a-solution in 3 mL of carbon tetrachloride and the resultant mixture heated at 80 C for 10
mm. The pale yellow solution was cooled, filtered through a pad of sodium sulfate, and concentrated in
vacua. The oily residue obtained was suspended in 4 mL of tetrahydrofuran and added to a
suspension of potassium tert- butoxide (638 mg, 5.4 mmol) in 5 mL of tetrahydrofuran at 50C. After
heating at 50C for 24 h, the mixture was cooled, poured into hexanes, and washed successively with
two portions of water and one portion of brine. Thg Qrganic layer was dried over magnesium sulfate,
concentrated in vacuo, and purified by preparative TLC (Si02, 5% ethyl acetate/hexanes) to give the
title compounds. 2-Bromo-6- 5 (trifluoromethyl)-1,4-dihydro-1,4-epoxy aiBne: TINMR (500 MHz,
CDC13) 5: 7.51 (m, 2H); 740 (d,J=7.3 Hz)CJROZ (d, J = 2Hz, 1Ws, 1H); 5.55 (s, 1H) and
2-bromo-7-(trifluor, 4- dih c@' epoxynaphﬁaalene ( ined as a 2:1 mixture with the
reaction intermediate (1R,2R, 35,48 5 A f 0

2,3-dibromo-6- (ﬁﬁﬂuoromethyl) 1,2 &%&ﬁtr@bydro 1,4-epox %na hthalene) This mixture was separated
at the next step. 'H NMR (500 MHgz, CDC%‘QE 7 65 (m, 2 (ﬁ 7 61 (i (daqﬁaﬂ&b&ﬂiqu@a&-l) 7.52,(d,J=
107.8 Hz, 0.5 H): 7.40 (m, 21-1); 700 {d. 35222 1 Hz, 1I-1); 5.83 (ﬁn"sﬁ 1F), %81 (s, 0.5H); 5.55 (s,
1H); 4.27 (m, 0.5H). Step C 2-Bromo- 6 (trlfluoromethyDnaphthaIen

2-Bromo-6-(trifluoromethyl)-1,4-dihydfo- ;,g/ gxynapl‘fhglen% (62§3m 14 Iﬁnmol) and sodium
N

iodide (980 mg, 6.54 mmol)ryyer disso 13 15mL of dry acetonjtfile-and trimethylsilyl chloride
(0.823 mL, 6.54 mmol) added & resultant mixture was stirred atia bcljent temperature for 3.5 h,
poured into hexanes, and t #e'organic layer wash&d st E@sﬁ%ess@%ﬂ?\fwo portions of water and one
portion of brine. The ayer was dried overpagesiu Ifate, cohcentrated in vacuo, and the
residue purified by fl olumn cHromatography (Si02, 5% efﬁyl acetate/ hexanes) to give

2-bromo-6- (trlfluorohéihyl)naphthalene as a white solid. 'll NMR (500 MHz, CDCI3) 6: 8.15 (s, 1H);
8.11 (s, 1H); 7.89 (d, J = 8.7 Hz, II1); 7.83 (d, J = 8.7 Hz, 1H ©7.70 (dd, J = 1.6, 8.7 Hz, 1H); 7.69 (dd, J
= 1.8, 8.7 Hz, 1H). Stg’é‘%pf%d(‘?ﬁﬂﬁ@)?dh% ‘“?%’i%@p‘?ﬁﬁ?% P8 RicHEsgediate [T with an appropriate
2-Bromoabtffiifhoancmetdyd) -hbgshttwaenen(s 0rengnont82aiynmed)] bis(pirac bkapodeibkdr nn(92 mg, 0.362
mmpl), and potagsiim-aetale @&m@éﬁ@&%&m bBowere SUsPRIIEestdnR Bk ok methydssulfoxide.

The mixture asd y enat fill cycles, an

S S e e e e e 0045
mmol) aditieehdai i m‘edpeswmmamérﬁémbasapgglm&ﬁﬂé}oaffrﬁ%géﬁtmsphere for Ih. The
mixture M@stﬁﬂ@ﬂ@m@ui@a@dwmﬂe@&hyh mﬁa&e aBRdNASRaG sUeseSSIValy IR dvoperians ofwater and

one portlon of tgfl:n%lTeijeao Ia er Wi %%dﬁgé/ “Mhagn slllém S é r03é) cootgg:entrated in vacuo,
and the Fosidte suspen dgln a mlo){ﬁfre c?\‘ fO mL faceg)nie e ubous 2N hydrochioric
acld. Trfepﬁyééwahf%ﬁ%ﬁa redlyasdadamdl sooc dororbrhiseng %H?é %ﬁél&%ﬂa@é ieaieidptRified by
reverse(ghsse P LG tiogiyddGetidlu poimativyl)-inaphtayl apefio deid asla whiecddwdeivigeNMR
(500 M'd%ﬂl%%%ﬁlt@ eﬁe‘%%}(%re%nld)e&@%l(&ﬁwmﬁ s?a%h(Qg %&B&u&%&% il 4 S&Jeﬂ%u&ws B£Q44d. J =

8.2 Hz, 1H); 8.00 (d 82 Hz, 1H); 7
2 Bromcﬁo?a(ﬂrﬁfﬂﬁ%‘ﬁﬁé?ﬁvlﬁ%ﬁﬁé‘l@ﬁ@% g%sMwﬁammase“w&wangam%e ArRb halidee
52,6-isahheridiestribedabove: forintd diediate aApdHMNMRI ¢SO0 duiHzs ICDTIB p 5o 8. kinfdradured .6 Hz,

1H) 8. Of%l(§we]:(H) {RAibd of 7 tgaﬁ(lﬁ Boddid) bt % %nle'th?l Qdiige 1) 17%709((9% stimed SrBuRHz. 3); 7.68

(dd, J 8.9 Hz, Ste B 17-(Tr ethvB- hth Thoro ci s made in the
9= ol L S S L] Cboonenue Srebnnaroe iR L M R50D) 5
8.29 (m?@ﬂl}»;‘lem@leal,ayws.fﬁelz;tm)?d&@d 7.88 (m, 2H); 7.69 (d, J = 8.5 Hz, 1H). Intermediate L OH
-OH 15Step 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 vacuo, 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 chlorobenzene. This mixture was added
slowly via dropping funnel to a mixture of 2-mercaptopyridine-l-oxide sodium salt (1.99g, 13.7 mmol)
and 4- 20(dimethylamino)pyridine (150 mg, 1.23 mmol) at 100 C. After the addition was complete, the
mixture was stirred for an additional 4 h, cooled, and the solid by-product precipitate removed by
filtration. The filtrate was concentrated in vacuo and the residue purified by flash column
chromatography (Si02, hexanes) to provide the title compound as a white solid. 114 NMR (500 MHz,
CDC13) 5: 8.02 (br s, 1H); 7.83 (d, J= 1.6 Hz, 1H); 7.72 (d, J = 8.7 Hz, 1H); 7.66 (d, J = 8.7 Hz, 1H);
7.60 (dd, J = 2.0, 8.9 Hz, 1I11); 257.47 (dd, J = 2.1, 8.7 Hz, 1H). Step B
2-(6-Chloro-2-naphthyl)-4,4,5,5-tetramethvi-1,3.2- dﬁ;xaborolane 2-Bromo-6- chloronaphthalene (205

- mg, 0.849 mmol), bis(pinacolato)diboron (432 mg, 1.70 mmol), and potassium acetate (250 mg, 2.55
mmol) were dissolved in 12 mL of methyl sulfoxide. The mixture was de- 30oxygenated by four
vacuum-nitrogen fill cycles, and dichloro[ 1 ,I'-



bis(diphenylphosphino)ferrocene]palladium (I) dichloromethane adduct (70 mg, 0.085 mmol) added.
The resultant mixture was heated at 80 C under a nitrogen atmosphere for 3 h then was allowed to sit
at ambient temperature for 16 h. The mixture was diluted with ethyl acetate, and washed successively
with two portions of water and one portion of brine. The organic layer was dried over magnesium
sulfate, concentrated in vacuo, and the residue purified by flash column chromatography to provide the
titte compound. 'H NMR (500 MHz, HMSO) 6: 8.34 (s, 1H); 8.10 (m, 2H); 7.89 (d, J = 8.3 Hz, 1H), 7.76
(d, 5J = 8.3 Hz, 1H); 7.54 (dd, J = 1.8, 8.7 Hz, 1H); 1.33 (br s, 12H). Step C
(6-Chloro-2-naphthyl)boronic acid. 2-(6-Chloro-2paphthyl)-4,4,5,5-tetramethy1-1,3,2- dioxaborolane
(340 mg, 1.18 mmol) was suspended in a mixture of 20 mL of acetone and 5 mL of aqueous 2N
hydrochloric acid and heated at 50 C for 16 h. The prod as puytied by reyerse phase 10HPLC to

provide the title com s awhitgqowd 5 Nﬁzl? SO) 6: @ (§ 1H); 8.23 (s, 214);
8.01(d,J=21 HZMS (’d”T]—"B 7 BiZ, R9. (a8 BabhzgrhH ) HPI®A (] J4R8:2 Hz, 1H); 7.50
(dd, J = 2.3, 8.7 Hz, 1H). IftetmBliite M CO2Ef 15HN. NHM@J A tert-Butvl 2-0

-14- (ethoxycarbonyl)p%enylIethyl|dene}hydra2|necarbox§ﬂ5f b Soltitigh of ten- bu | carbazate

(13.90g. 105 mmol) and ethyl 4-acetylbenzoate (20.00 g, 0. 104 mol) in tolu @%f L) was stirred at
80C overnight (15 h). tert-butyl-2- {144- (ethoxycarbonyl)phenyllethylidenel ygzifaammn:arboxylate
separated as crystalline solid and was collected 20by filtration of the mixture °HPNEMIS: nilz = 307.3
(M+1)+, R, = 3.47 min. 1FINMR (500 MHz, CDC13): 68.05 (2H, d, J= 8.5 Hz), 788 (211, d, J= 8.5 Hz),
7.79 (1H, br s), 4.41 (2H, g, J= 7.0 Hz), 2.24 (3H, s), 1.58 (9H, s), 1.43 (311} t, J=7.0 Hz). Step B
tert-Butyl 2-{1-14-(ethoxycarbanyl)phenyliethyllhydrazinecarboxylate. In a N2 filled round- 25bottomed
flask equipped with séharrddp8and rragnetivobdrreh NaBH3CN $6:01g, 088 moDatutidterth as

buty1-2s{iddn(gthoxyearharvhphrnylietaylidengiRyciaeinBcarbony ke« % §de[1i84mpl) were

dis Ived in THF 20 Hg oluti on o tolue nic.acid monoh d ate 0.091 mol
3(5(51%?310}%5 S g \aIII]g soﬁr‘“;(r)] glf)uar%p Lﬂj Te?%r? Bf Aadition ?Iellqcfjalrrgoél ag?'Ab Lf?ojt.%)s%u h

muxture&uagcwafé@\mm@mm 120iom Ww@weﬁswdﬁﬂ@n%téw&nﬁnﬁﬁ ACIIBGL). The 30
OfganiCt&hﬁé@tW%aﬁ@ﬁW@aﬁ[&&@&Nﬁamm fanceiawdngnaroteyaeto yive whitesolid. The
white sqlid Wasdaken LG TE (10D R A: S%Qch@n%g fghiupsadde, g sushangion was

stirred vigorously at r.t. for 'h an wit CH2C12 e organic phase was
separat%ﬁs@ﬁﬂig‘iét%&@épﬁ/ﬁﬁafﬂs%ES(@B’@T‘EOIIF’HIP)mBﬂﬁ‘éb(%khﬁf? O et RAIENAEOPF R Y
corcenteateg dofpproxithaielyB0milorRroduct pifetigitatedvast wikeesdlith andrbas tollected st
flltratlor‘(:m&@%@?gﬁ@%h %?)%%ﬁn@ly‘%ﬁ{g ﬂ@ﬁh%%legc{gmd in meihyicﬂe chloride for 0.5 - 3h at amblﬁnt
[4- (ethoxycarbonyl henyhethyllhy ecarboxylate, HPLC/MS: m/z = %31 3 ( M+Na = 3.24 min.
'H NMR{BBE W, CHREPS) s BR% %ﬁ‘if Off YL En %Fiﬁ“"?rﬂﬂu Segerysialigalioy, %1?-’}6‘ fﬁla br s), 4.40
(2H, q, drcattite phih, RO ramptdeb (@ Has) clirdna(@iahylon FiHzd), 4 3S5qE% Iy, W—(E BiHz). Step C
11-44-(Ethexyearbmmy Q@hwl?fb’?@m&i raziriuPeRiorde oﬁﬁﬁ?e@fﬁé)ﬁzges is achieved in the same

44 (etho 19/ arpor(%) it Iilli %p)é/ITh déa2|r]1ecargg(>)%/sla'§c 2?(3 cgin 4, mojl) lﬂvga;utrggt%d ANILﬂ‘[li 100 ml of

IISOpI’Opy ané at room temperature or one our e mixture was
concenﬁa%@wwmmmé@émbmﬁwmé%ﬁé treswas tHisSo Foeer fipvaritalinooahmaliviished with

DCM 2xc¥hgoRGM waﬁoﬁam@&t[aﬁ,adhwﬁhxwaéemaﬁ{lﬁﬁb%o 2 bkwas adeegdtto the combined

water solution and copeenated 19, 5 36N GO b wes added, andithiswas biephjlized to give
22.7 g of 144 (ethoxycar%onyl%p te ethyII ydragl(ﬁﬁm chlokﬁlé%eggNMR 5100 15MHz, acetone-d6) 6:
1.34 (t, 3# 91 Hz, 3H); 1.67 (d, J = 68Hz 314); 4.33(q, J= 7.1 Hz, 2H)497(qJ 6.8 Hz, 111),
7.76 (d, J = 8.5 Hz, 2H), 7.97 (d, J = 8.5 Hz, 2H). MS g#11416N202 Cald: 208.12; Obsd (M+1):

209.19. CO2Et HN,NH2 TFA CO2Et HN,NH2 TF

HN1

20 CO,R

where R'and R? are as defined above and R represents an alkyl group.
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20Step 1) flIS)-1-14-(ethoxvcarbonvi)phenvilethvilhydrazinium trifluoroacetate and 4(1R)-1-14-
(ethoxvcarbonyflphenvflethviThydrazinium trifluoroacetate. tert-Butyl 2-{144-
(ethoxycarbonyl)phenyllethylThydrazinecarboxylate was analyzed by chiral HPLC using two sets of
conditions. 1) Daicel column Chiralcel 0J, 40C, 0.75 mL/min, 10% Et014/90% n-heptane: tl 6.66 min; t2
12.25 min. Enantiomers were resolved on a preparative scale using this column (30% EtOH/70% n-
25Heptane). 2) Daicel column ChiralPak AD, 0.75 mL/min, 10% EtOH/90% n-heptane: t1 12.17 min; t2
15.49 min. Enantiomers were resolved on a preparative scale using this column (20% EtOH/80%

nHeptane). The fast r@eeﬁ' ﬁmmgrﬁ@%mmﬁm@W&%Mﬁ@&ﬁ%b%@@&%@ﬁ@blIshed
to be the (S) nantlo %ﬁé&&ﬁzfg eOH V|d him. T%egslower (R @{Etlo er.was also

e
|so|ateda&‘$ﬂ¥ ) ‘(%’f‘}m éﬁ%ﬁ%ﬁ’r?\ evlilteN ydaeﬁ%?évcizéﬁl R EHEGO
TFA:DCMSEIf8IgdrGie s h@neTmtemésﬁmag@r&caﬁdes%IMdmmdﬁomﬂ nadehe residue was

d'SSO|VQ:@ﬂﬁn\é&@¥%EyI@a\ﬂl@&&@&iﬂi@f&ﬁﬂﬂ% Wwashed b bakdvh2 % i D8 1RGNV Iy gEawereshack
extrsact gW|t51 ore w ? '[téet comb |tne wate Htlocrl} was eyapg ratﬁd unq ryacyym éeerr}g <45 C),
followeé %On%zeo??bﬁl?: 8@‘%9 withtofuene Boxl forthe al|§%V Tuch as meliylene chiionde m

{(@,5)- mwﬁcaémbrﬁwswéﬁwmw&@m@m@mab%wé@%aﬁﬁ%eﬁa@@ﬁ.wR (500 MHz,
CD30D)5tadsidfh ithd didniZ adHhadedQuirchlodide TaOhbpfzsdtdd; b6 {hehpsdrethyliidifie )i 4.37 (9, J =
7.1 Hz, éell gﬁ’rﬁ 15\105 et%] ft%e?fo% (de to%}?e'ﬂéto%btgf MS CHRANAA? Salds 208,12, PPsd (M

+1): 20 onyephenyl]ethyllhydrazinium trifluoroacetate could be prepared in

an |denﬁE%PV ey iﬁ@faﬁﬁmﬂl}a RoHGh LI ECBRAGTHALBA SRRy HbYRES T bsolute
configurtation &f theienhntiorneisref 1B - Ryyz@{de1 43-1 is then treated with triflic anhydride in a polar
(ethoxyg QWM?MEJMWQ%%'Px%@%@@%%é"é@&%@@ﬂﬁﬁ%ﬁ%& KOTVRFIPRIR ?éfﬁ)éler%ﬂ&e(z
benzoylhydr, zmo) yllbenzoate followed by comparison of the sign of optical rotation with reported
data [BUPE RS T EtFAIfeldron, 1994, 50,4399 - (5)-1-p-carboethoxypheny1-1-(2-
benzoylhydrazino)ethane (95% cc; [4,2 = -200.0 (cl, CHCI3), HPLC Daicel Chiracel 0J, 40C, 0.5
15mL/min, 10% 2-propano1/90% hexane: R, = 38XEH§iR). (R)-isomer = 37.4 min.]. Thus the
slow moving enantiomer tert-butyl 2-{144- (ethoxycarbonyephenyliethyllhydrazinecarboxylate (0.74 g,
2.42 mmol) from a chiral.separation as de%;;l[:&gzg%lggv,@ wastre ed WithlTFA/CH2C12 (1:1, 10 mL)
for 1 h at r.t. The react conE'entrateeLena-Fotevapa d the résidual PEA was removed by
co-evaporation from toltehe#The resulting ettsfA=t20 (1-hy azirioethyl)benzoate was then dissolved
in CH2C12 (15 mL) &\d cooled % -78 C. A solution of beri8yl chloridé (365 n1, 3.15 mmol) and
2,6-di-tert-butyl-4-methylpyridine (745 mg, 3.63 mmol) in CH2C12 (5 mitrias*dddéd slowly at -78 C.
After 3 h at -78 C, the reaction mixture was loaded quickly on a Si02'column and eluted with 30%
EtOAc/hexane. Fractions contalnln@mﬂduct were concentrated and Wmed further on HPLC using
Kromasil C8 column (10%:t0 7& ’ again on silica gel column
(30% EtOAc/Hexane) to |ve(+) ethxl 441-(2- benzoyl o)ethyllbenzoate HPLC/MS: m/z =
313.3 (M+1)*, R, = 3.0 " Déicel column ChitdicéP 63, 40¢, 0% mL/mirt-10% isopropano1/90%
n-heptane: t 35. 79 mm; [aID20 =+192.4 (cl, CHC13); H(RFMR (500 MHz, CDCI3): 5 8.03 (2H, d, J=
8.0 Hz), 7.94 (1H, br s), 7.66 (2H, d, J= 7.5 Hz), 7.51 (1H, t, J= 7.5Hz), 7.54 (2H, d, J= 8.0 Hz), 7.40
(213, t, J= 8.0 Hz), 4.3%i2klhen dkyiLetz) 130436  didotthl 35 AQithz), prepbréd o, adabdiiz), 1.41 (3H,
tJ=1. Od&l&)au%%"\ék{%z(é&%%én %%%%%%r%&@%a%%el&@@%  aior Ol P sdd et By drdlielin130.18,
128.94, 127.47, 127.15,61.22, 60.21, 21 -0-eth
441-(2-BERKSPHYRFaHFLTR IR ARB S ate %@%f‘é?wréﬁﬁr*@b%mﬂmﬁwﬂ%&s@%&%mer of
tert- butﬂ@ﬁﬁﬂgﬁe@&tﬁdxj&dﬂm@dﬁﬂh@wﬂ&thVd}elnyxdmmaadgdxgﬂlaté%%ﬁiﬂmﬁanmﬂzpmgﬂlifr 4 (M+1)-",

R=3. O%ag%'&hl%%E EE@EE‘}!H R b@ﬂzoﬁ%@@%ﬁ%’tﬁ%?bé@&%i%&paml/%% n-heptane: t 34. 9
mip; [u]D2 = -

MR SOOM C%%GSO 2HdJ 8.0 Hz), 7.73 (1H, br s),
788 (A T B PR SRy %égfzﬁ'&’ 5, $H5%OH, 1, 9= 8.0 Hz), 4.38
(2H, q, J4sPracpdytiaBrhitkHng, a@hfant)sp@)aslw (izmptwb%re@wz(mﬂﬁvlo(anmhmmmmﬁp f@G NMR
(500 MHiz 4 £hd6rh 3) abrdibitt- &an%@e@u?é ﬂ&ﬁ&%nb@@a&ﬂet&ﬁ@r&e’ie@?e@al&hl;ﬁ@@?acla?e&e%&;sﬂf%,%,
127.12, 6]d(r egucm 21 5 %1‘1"&15583 ! 1Fllel’lr %1 E%cli\(la 1%%)2 erzli_”r\g)’tNl_s!o VET] suctheg rt Bf'ltyl
(2E)-2- ﬂ/ t’hoxycgr ony enz ene?ﬂy azinecar oxerPte 1Usmg chemist ry escribed in
Intermediate M, Step A above, the tltle compound was prepared. NMR (500 MHz, CDCI3) 6: 1.55 (s,
9H); 3.92 (s, 3H); 7.74 (d, J = 8.5 Hz, 211), 7.88 (br s, 1H); 7.96 (br s, 1W; 8.04 (d, J = 8.5 Hz, 2H).
Step B ten-Butyl 2-14-(methoxycarbonyl)benzvlihydrazinecarboxylate. Using chemistry described in
Intermediate M, Step B above, the title compound was prepared. NMR (500 MHz, CDC13) 6: 1.46 (s,
9H); 3.91 (s, 3H); 4.06 (s, 2H); 6.03 (br s, 1H); 742%q J =8.3 Hz, 211); 8.00 (d, J = 8.3 Hz, 2H).
20Step C 14- (Metboxycarbonyl)benzylIhydrazmlum2 hloride. Using chemistry described in
Intermediate M, Step C above, the title compound was prepared. NMR (500 MHz, CD30D) 6: 3.91 (s,
3H); 4.19 (s, 2H); 7.54 (d, J = 8.3 Hz, 2H); 8.05 (d, J = 8.3 Hz, 211). MS C9Hi2N202 Cald: 180.09;
Obsd (M+l): 181.12.




GENERIC SYNTHESIS OF PYRAZOLES, METHOD A EXAMPLE |1 00 OH CI Step A Ethyl _
4-11-(343,5-diehlorophenyl)-5-o0x0-4,5-dihydro-1H-pyrazol-1-yllethylThenzoate. A 5solution of ethyl
(3,5-dichlorobenzoyl)acetate (3.0 g, 11.5 mmol) and 1144- (ethoxycarbonyephenyfiethyl}hydrazinium
chloride (2.55 g, 10.4 mmol) was refluxed in HOAc (80 ml) for 4 hr. The solvent was removed under
reduced pressure, and the residue taken up with ethyl acetate, washed with sat. NaHCO3 2x, brine,
and dried over Na2S0O4. Flash column chromatography (SiO2, 0 - 5% ethyl acetate in DCM gradient)
gave ethyl 4-1113-(3,5-dichlorophenyl)-5-o0x0-4,5-dihydro-1H-pyrazol-1- 10yllethyllbenzoate as a

- white solid. TLC (5% ethyl acetate-DCM) Rf 0.43,NMR; (500 MHz, CDC13) 8: 1.38 (t, J =7.1 Hz, 3H);
1.78 (d, J =7.0 Hz, 31-1); 3.55 (d, J = 22.6 Hz, 1H); 3.60 (d, J = 22.6 Hz, 1H); 4.36 (q, J = 7.1 Hz, 2H);
5.57 (q, J = 7.0 Hz, 1H); 7.39 (t,.J =l Hz, 1H); 7.50(d, J = 8.4fHz, 2#). 7.52 (d, J = 1.9 Hz, 2H);
8.02(d, J = 8.4 Hz, 2H). MSlSCﬁ.Qﬂ?i’fﬁ?iﬁ%iiﬁEf:.4g4. b¥d (M ¥ 1): 405.20. Step B tert-Butyl
N-(4-1143-(3,5-diehlorophen 1)§-oxofg%5égdimy@méiH-pygzol-l- 15yliethyllbenzoyl)-13-alaninate.
Ethyl 4- f | 43-(3,5-dichIorophenyl)-5-o>éoa-4f5-8fhydro-1H-pyrazo|%-i§*ﬂ@ﬁl®llbenzoate (2.23 g, 5.50
mmol) was dissolved in MeOH-dioxane (1:1, 50 m1). A solution of NaOH (0.7 g/15 ml ) was added.
The mixture was heated to 60 C for 1 hr. This was acidified with 2N N(;%/(g&ml), and the solvent was
removed and residue vacuum dried.to e a'pale yellow solid (mikture of product acid and NaC1).
This solid was suspended in DMF (15 , followed with DIEK (4.8 ml), 20beta-alanine t-butyl ester
hydrochloride (3 g). A solution QP (3.43 g) in BME. (3.l ivas then added. After stirring at room
temperature for 3 hr, more PJB®P (1 g) Was added'and.the reac‘t'igg)g mj}ggure was stirred overnight.
After addition of water (5 n#); fhe mixture was heaféd to 60 C for 3@=mm. Ethyl acetate (150 ml) was
added, and the organic layer was washed with 0.5 N HC1 2X, 5% K2(Z613.2X, brine 2X. Evaporation of
solvent gave an oily residue, which after flagsh column chromatography (Si02, 0-30% 25ethyl acetate in
DCM) afforded tert-butyl N-(4-1143-(& 5-dichloropheny1)-5-0x0-4,5-dihydro-1H-
pyrazol-1-yllethyllbenzoyl)13-alaninate as a white solid. NMR (500 MHz, DMSO-d6) 5: 1.37 (s, 9H);
1.78 (d, J = 7.1 Hz, 3Hycagblaiscauplediipteilal Blio qiye intermedfaie BH)Y Begengyt ¥ih 7 ORpAngH): 5.99
(S, 1H);réagén(duchasllidsbpzoR ity odidaf oxd atd (DHAD) Birk) 2 1rEBc(thhbsplBr@ bdzh 2H)iphafiGighadshited Hz,
2H); 843 (1, o586 it Hi Ik 3405 W NS GREHZTG1ZN304 £alek 80344 Q05 (Vithip): 526.05.
Step C tert-Butyl N-{4-11-(3-(3,5-dieh]lorophenvl)-5-11(trifluoromethyv1)sulfonvlloxy}-1H-pvrazol-1-

Vil ethvlif?éﬁszg‘)}ﬂglﬁf'gsi 8?5%‘&?8%&?&@%9( a_r_ld these can be separated as the compound is ptrified from

{143-(3Brdichio xijpphenyidSo e Editnidro M pyiar otepayifath it enzoy e i BtadsarimatdetR.05 g, 4.06
mmol), TiEArklohmhyl2 BREDIMETEdisseiMadin FHE(35.mI). &b, & n ificoamhybids, (1 ket 6.2
mmol) was dded. The co%lilzggsbat was ren}loved 5and the ealctlog]‘mgs ure asbstlr_red f%r 1 hr. The

reaction Waécatﬁoéln%ﬁrétarglf a |ﬁsga5 lil\fegégtlaf:es,avrf/%t%?%é o*?éja e acyer Was Washed Wit IH.S N HCI
2X Obrineoentinged idkercovier NanSou apvapisrstion beresiveniidrd Mastineshifsihert sPHROHEEI (5102,
0 -10% ethylacatpieviniidEMngradie iy gaveréenepatid Nm{44thn{@cial materials by someone skilled in
-(3,5-dichloropheny1)-5-1{(trifluar h f -1H- =1- /11.13- alaninate
asa co%rlgg%vgf%/ %flr%aN%&%C?ggégﬁﬁéc@g%ﬁl%xg %ﬁ%%%ﬁ%@%f%%uﬁ%%ﬂ?g%?ﬂ%% I(ili); 2.53 10 (t,J
= 5.9 HZ" s EmmbphenyloHFpberylshesphipey The splvpnt 11 ppngraly P e 86 CHa% .2 Hz, 1H);
7.33 (t, elm@hDobip)ikhh), A B6idhl amBid RzivdH): shbdf{daben@ oyt )T Mafdicis=Boladizd 2H). MS

C%§112tﬁggeg5§)|1¥ etglﬁghgl%dal@@goggm%& QMi % %@)&)%ﬁ'%lé%{é@ 'at{ﬂ‘ésland may be carried
-(3-(3,5-dichloropheny1)-5-1[(trifluoromethypsulfon roxyl-lH-p¥razoI- -

15yBet LA BT T4 AR At Y He TEENET s chira) BIBLE {CRiPIIP SR RS cERARG “&ifRy tical
conditiomsng 6%nisoprbpandltheptiaien(s)dsdimehRirexd8: inane (R }dsomerchaisl ey drobsing SEC
chromatpgrarih BN e@khGE G2 é&w@é&rﬁ&ﬂﬁ@oismewﬁ@ R aNe-(BlrigemnenGskain, preparative
conditions ysing. S, chiematodranhy, 15NIEQHCOZ: 20 muinin) The absolue.stereochemistry of
the two samp]lles a5 6stabiishe nﬁy preparation of an authentic gam.p & of ten-bui yl
Am4_[(w§g@£€3b€.ga,5T Q@H‘i@ﬁ#@?@pﬂﬁ@f?ﬂ)ﬁ@m unwarnted side products by recrystallization, trituration,
Rtrifluorgepethyhisuttonyliogbrldd-gyrazofidsty sethyllbenzay 1 <lE-alaninae (HhiralPak @Bigoumn, 6%

isopropano tane, R 5 iR, EoINject ith(5)-I1S0 .ahove R, = in) from
{(15)-14%%%% %lc}alfrﬂg'éréwf3 1%%&22@@‘#@%&2i%ﬁ%ﬁﬁoﬁ%@%ﬁ%@ﬁ%‘é %ﬁé?‘éi%ﬁrffw‘gy Lg%nifér,qmer was
used inBIEFFD. i(/ﬂé‘?‘rﬁ%ﬁ%;éiﬁ TRrEBiGHP - 10y EhIdreses; sheRchis FOPRARYA §ag.be resolved via chiral
25{ktriflupkomethsitjsuiormydjopidsd b-pyrazolikifhethydiliermey Id s(Balanate paribe fprephsed without
chyomajogranhig.seRarAianRlibe enantismes fomathyhéd A% d3i63 SdichlaraphanyLsgs 0x0-4,5-
dihydro-IH-pyrazol-1-yllethylfbenzoate (Method C, Example 4, Step A) as described in Steps B and C
above. Step 1) N-1-44(1S)-1-13-(3,5-Diehlorophenyt)-5-16-(trifluoromethoxv)-2-naphthyll-tH-pvrazol-1-
30vllethvbbenzov11-13-alanine. tert-Butyl N-{4-[(15)-1-(3-(3,5-dichloropheny1)-5-
{[(trifluoromethypsulfonylloxyl-1H-pyrazol-1-ypethyllbenzoy11-fl-alaninate (10 mg, 0.016 mmol), 6-
trifluoromethoxy-2-naphthylboronic 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-N2 fill cycles. The catalyst




Pd(PPI-1204 ( 2 mg, 10% mol) was added and the mixture was deoxygenated again before heated in
35microwave reactor to 100 C for 10 min. The mixture was quenched with 1.5 ml of CI3CN:1120 (3:1,
with 5% TFA) and product separated through reverse phase preparative HPLC. The collected product
was treated with 1 ml of TFA-DCM (1:2) for 30 min, and the residue lyophilized to give N44-((1S)-1-{3-
(3,5-dichloropheny1)-546-(trifluoromethoxy)-2-naphthylPH-pyrazol-1-yllethyl)benzoy11-13-alanine as
fine powder. NMR (500 MHz, DMSO-d6) 6:1.91(d, J = 7.0 Hz, 3H); 2.46 (t, J= 7.0 Hz, 2H); 3.41 (q, J =
5 7.0 Hz, 2H); 5.78 (q, 5=7.0 Hz, 1H); 7.21 (d, J = 8.4 Hz, 214); 7.22 (s, 1H); 7.57 (t, J = 1.9 Hz, 1H);
7.58-7.600 (o %‘&b?u?&lég 1§du<:§041 l_c!%zd%tfdﬁ Zl ‘f'a(fgn acylgugll%dzkw')k&}g% gg{cﬁo&g_l)vl‘ﬁcggréhr s, 1H);
8.09 (d, J=9.1 Hz, 1H); 8 ﬁ (c{(ﬂ%} ?1 { ©8.44(t,J = 5.5 Hz, 1H). MS C321-124C12E3N304
Cald: 6&?“1%%‘6%&00%15 ¥g3Mlpd in the ar

N-[4-(OR)-1-{3-(3,5- D%étﬂ@ﬁ@phlenmyhﬁcﬂeo(mﬂwmﬁemhéwzmmﬁymqod,tf&zmiprder,
vieththiaeraau 11-alaning s ok Butshh ek} a3 @BohlOsoBh @I Solvent such o THF i
e o oy B R R MR B e RS R SENiRe

N44- ((ma)ﬂad{@crw?@ldﬁﬁdlméﬁﬁ@rml) BB ARTE oSO R Peih B RAT- b-isyias orn 2l tmybenzoy 1]-
13-alanipe:gs ﬁﬁﬁl&DMﬁdﬁfgohH\ﬂcﬂl{&Qﬁstﬁad EMB OFdlf) G:b@dehn dom HeQdieval)y 2adénlficdiion/o® Hz,
2H); 3. Z‘E}@"esi%lr_' %s giqba%e sg 19&'5'5 ous Yxtg% dor‘]scfi%g ﬁyﬁr&'_h)e zﬁg o(ﬁr Qéi)er% s%@h(tas 1= 2.0Hz,

1H); 7.5757.60 (M. 2H): 771 (d, J = 8.4 H FESUZ BEF S04 (hr's, THY: 8.06 (hr s,
1H); 8. dgtr(ﬁwﬁmfgr%wzom %ei@rcal gﬁl@@%&lﬂwﬁ@&%ﬂ% m%’e@tﬁf%‘ﬂlj‘%lﬁ)ﬂéhe beta alanihe
20103213 R4G:12E3N304Cal d:641-33-Obsth Mo 64222 StéipmAJdE(RYIC) and 1-

3-(6- m%@%&a&%ﬁ%@é -31OXPEPRANGRIE oA %%Qﬁﬂﬁ&g& IMQQ&@@M%MQ& ommmm ethyl

malonate (4.6 g, 30 mmol), and trl(%thylamme ]{5 ml [) was

mol) in dr ethyéac gl ‘42
Ctiod APABE B G AT S P E TR P E SO TR G354 mon i
ethyl acéME)(20 mefhwiers thdoridelted to 4RdabosiemixuirenPhatreattipnl s stiered fétalomduct

tem pergturg.fes 212 hadksthe HeAR oA aI4eRENssl ivwith @Qsagb@ifﬁ%mlbiﬁlmgmﬁgef@fcﬁ fiun and then
hed W|th 0. ?{é\ll H%%SZXI,IHSH% gl%% 3 2X gkns?yl%élt E}é pa(grtzé\{rgl %%%\/?l tand vac um drylng

10a ordFié1 y-2-nap ?—%-oxo ropanoate as an C13) 8:

1.26(t, J:tha'mﬂ M2, famt)urs @ﬁ(gzlwlaeeg & lzqq)Ras Z%a;bywlr.smzt 12 PPy Voyswegtéy zﬂsqlﬁd BH);

7.21(ddtrdamib ¥izh Qifuboadddd;aéid i (@edhteBeliididHyr 3.85 {d arathbiddzieidgdratu@8(tte J = 1.8 Hz,

8.7 Hz, 1), 8 ¢ ﬁ%ﬂ [.ﬁllea’ b %&x@d &ko &9%1%1 E&‘?y%ﬁ ZER{&H 15 QRSETY ep% tQRMMEﬁ g%elo B

546- Me?hoxy 2- hyD-2,4-dihydro-3H-pyrazol-3-orie. éwmet oXYy- -na %
oxoproﬁ&ﬁ%a%@%sa% BRI m@mw?sﬁg%%?a%iﬁae@d@é Z?FHGF\%}D %Qf’é r% fi%ed’m HOAC
(100 mlip$ae 3 HGaysoStNEntRua aeimovetamadel stedisceblipressute, samd theresitdiemmsmdshed with
DCM ar}gcgﬁlﬁ@@r By fltER égjg@{&] RelBomgiheye 2 Rapiivhl 2i4 SRy dia: 3EtRazgl:3:00e as an
off-white solid. This co ts in the enol fowl in DMSO. NMR (500 MHz, DMSO-d5) 8: 3.87 (s,
3H); 5.98FE ‘i‘i&?}lp‘?ri“flféﬁﬂﬂ ‘é) H‘%nia 0 Hz, 111); 7.31 (d, J= 2.7 Hz, 1H); 7.74-7.84 (m, 3H); 8.11
20(br s, 11-1); 9.66 (br s, 1H); 12 (br, 1H). MS C141412N202 Cald: 240.09, Obsd: (M+1) 241.08. Step
C 3-(6-Methoxy-2-naphthyl)-1H-pyrazol-5-yltrifluggpsmethanesulfonate.
3-(6-Methoxynaphth2-y1)-5-pyrazolin-5-one (1.58 g, 6.58 mmol) and pyridine (1.62 ml, 20 mmol) were
dissolved in THF (20 ml) at - .CPeflic anhydride (1.68 pil;;18%fmol) was added vigsyringe. The
cooling bath was remove he reaction mixture W ed fgigpg ourgs T ixture was cooled
down to -78 C and 25dllgtad with ethyl acitatd (50 nﬂlI)N nd 2N ki@ MAml heé ethyl acetate layer
was washed with di 2Xgbrine 2XurE of’%bjyent leftap r 3; ue which was
purified by column matography (Si02, 0-2. \@Jethyl acetate in OjC to glv
3-(6-methoxy-2-néphthyl)-1H-pyrazol-5-y1 triflidromethanesulfgnate#s a white soffd. NMR (500 MHz,
DMSO-d6) 8: 3.89 (s, 3H); 6.93 (d, J = 2.2 Hz, 1H); 7.23 (dd, J = 2.7 Hz, 8.8 Hz, 1ﬁ)2737(d J=27
Hz, 1H); 7.82-7.86 (m, 2H); 7.92 (d, J = 8.7 30Hz, 1H); 8. %@Emmw}ﬁ H11F3N204S, Cald:
372.04; Obsd (M+1): 373.06. Step D ten-Butvl N-(4-acetylpenzewl )-13-alahinate. A solution of NaOH
(1 g/12 ml) was added to methyl 4-acetylbenzoate (5.04 Qa?'g%?h%*ol) in MeOH-dioxane (2:1, 60

. After stirring at room temperature for 12 hr, the mixture was acidified W|th 5N HC1, and extracted

W'th ethyl acetate. The, grganic javer Waéu taksor‘%ﬁf:‘éé’éﬁpuf%%% Qsﬂa?%"%ﬂégc‘?%)‘é d% %Q&%‘ﬁ% mmo),

solvent gave 4-acetyl eNZoic 5aC| ite soll -Acetylbenzoic acid

beta- ala%ﬁl??@?%ﬁh?ﬁee‘éft@rbﬁ%?%ﬂf@‘?a%e@ BhgsaRRYGonY @AY(@@VUHﬂ By WBi)llgﬁﬁquAp (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*00.5 N HC1. The organic layer was washed with
0.5 N HC1 3X, 5% K2CO3 2X, brine 2X. Evaporation of solvent, and chromatography over Si02
(10-20% ethyl acetate in DCM) afforded ten-butyl N-(4- acetylbenzoyl)43-alaninate as a while solid.
NMR (500 MHz, CD30D) 6: 1.44 (s, 9H); 2.57 (t, J = 7.0 Hz, 2H); 2.63 (s, 3H); 3.61 (t, J = 7.0 Hz, 2H);
70(d 1=9QEH7 2H-QNE /A 1=99Q8K H7 2H) <ten E tan-Ri1i1tvl



203H); 2.55 (t, J = 6.0 Hz, 2H); 3.67 (u, J = 6.0 Hz, 2H); 4.94 (u, J = 6.6 Hz, 1H); 6.88 (br, 1H); 7.42 (d,
J=8.2Hz, 2H); 7.72 (d, J = 8.2 Hz, 2H). MS O6H23NO04 Cald: 293.16; Obsd: (M+Na) 316.12. Step F
tert-Butvl
N-{4-1145-(6-methoxy-2-naphthvB-3-{1(trifluoromethvBsulfonvlioxv}-1H-pyrazoll-yBethyllbenzoy11-0-
alaninate. 3-(6-Methoxy-2-naphthyl)-1H-pyrazol-5-yltrifluoromethanesulfonate (1.36 g, 3.65 mmol),
tert-butyl N-[4-(1 -hydroxyethyDbenzoyl]-f3-alaninate (1.2 g, 4 02 mmol), and 25 triphenylphosphine
(1.44 g, 5.48 mmol) were suspended in DCM (25 ml). Diisopropyl azodicarboxylate (0.87 ml, 4.38

mmol) wasaddsd %M%JBB@&Q%HJ aﬁ(wa%gtige%tﬁ@ﬁ 200 m&pﬁpﬁmm@@ﬁ 1 <A QchakiT his

residue was chromat : 25- 3 % e t%i/ acet gr?%l ‘ﬁ‘ give 0 327 af tert-butyl N-
(441 -(FREVREUBRT S eg?ffﬁ ‘f)ag ftrifGoromets f’su uS oxy 1 py?%ezo Ypeth§ilbenzoyl} -
f3-alanipiecRMVRISDG MRZ IED a1 By dogenk (@,fogwy rzlme(@lf theﬁlﬁoilcﬂzn@,wjﬂszqggl(t J =5.9 Hz, 2H);

303.67 {fhedifroli8diZaiH) 8. 948y 851y é&@ eﬁaylbc ;Melctéd 14.211y6 HéfSnIih B 48 fudht)y 7.16

(br 1H); 7.17 (dd, J.= H). 7 8.4H 74 ( J=
o, 10510y Eq e e AR SIL e a6t SRR
0311432?&3}\?@62@ @%ﬂﬂi%ﬂtﬁlm@‘y N TRERRCs YO 8 SprPpung e fobeE-igmide in a Solvent
N-1441s(k Gsmetindxye 2at@pletiuyl)-Beriod of 1 - 16h at ambient temperatures. Finally, if the alcohol is
1[(”'"‘13{8'{@&@83’&@%&{'5?@)’@% It EXE%%&%M%L@XQMQM h?a?ﬁﬂl%%ﬂé}ﬁ; AR 42001 Mg, CDCI3)
356: 1.46(s, 91-1); 1 3.68 (g, J = 5.8 Hz, 2H); 3.95 (s,
3H): 5. ﬁta%éi“\]mu’?“ffli’qE“Siﬁlje@ﬁ@?%eafﬂ?n@@?éﬁ@ﬂp7“1%1(8 ligandspelygs WA 21 (dd, J = 2.6 Hz,
8.70Hz, Wkphery2ehiapidorBiduidn 2-PprdtRAe¢Hdnisech & Heth8ldubididil: 7082 fdyid to 2h5Hes IH); 7.67 (d, J
= 8.7Hzplble it bifbhipd FEBHHe BNnds6, GhoShi Bbiitodtiy WS HAE3RF3N307S Cald: 647.19;
Obsd (M+Na): 670.20. SStep

GN-(4-{143-(2,5- chhIorophenvl)-546-methoxv-%c-napﬁhyl)-lH-pyrazol-l-ylIethvlIbenzoyl)-
13-alanine. tert-Butyl N- {441 -(5 -(6-methoxy-2-naphthyl)-3- I[(trifluoromethyl)sulfonyl]oxyl -1
Hpyrazol-1-yl)ethylibenzoy11-13 gte(Z8’Mmg, 0.04 mmol), 2,-5-dichlorgphenylboronic acid (15
mg, 0.08 mmol) and PdC12 2 r‘?]g,c@o@iaﬂ:rmmol) were suspended.jntqluene¢R6 ml) in a glass

obtained was de -protected by treatment WIlRTERADCM (]/
and lyophilization from CH3CN-1420 yielded R

N-1-(4-(2- hydroxycarbonylethylaralnocarbonyl) henyl)ethyl-3-(2,5-
dichIorophenyl)-5-(6-ﬁ€ﬁﬁmﬁﬁf¥ﬁ?%ﬁ‘9¥d e & map tr° Nﬁﬁﬁe(%@ﬁr’f\h‘ﬁ?g AMEY0) 6:
1.96 (d,add=c6uDlHg 23bh); DdTaftdiSoprlylbndRihEdidopnd tifhinHphOiE)j8. 80 (53 3M)asdloe(y, S = 6.9
HZ, 1H);{ 82 { Sseliyhdnd cg%I(Qe AT %rﬁéyeg 1) 1423 ¢dod 7 lgﬂﬂgcﬂeﬁ':}: ¥ -39 dGhedim 20 Bl l);
7.44 (dd,J=1.7Hz, 8.3H élé@ )édd\] 26H 6Hzl ; 7.61 (d, J=8.6 Hz, 114); 7.74 (d,
J=84 C%Sﬂ?dé%%& dsifegl grpplycts ppprovipsly dpser HI%1%90 (d, J = 8.6 Hz, 1H): 7.92 (d, J =
2.6 Hz, 201 H). MS C3214RTE1IANGo%Thld: i%wmﬂ@ﬁsﬂf)(MM)’%@B%%ORQEEWOM-W-(W@
11-[3-(2dichloropheny1)-5-(6-methoxy-2-naphthyl)-1H-pyrazol-1-yllethyl benzoyl)-Palanine prepared
in Example 3 was separated into its enantiomers by chromatography using a ChiralPak AS column (10
x 250 mm), eluting with 40% MeOH:CO Fg % TFA) at 10 mL/min, 40C to give 25Example 82 (Table
3) and Example 106 (Table 4). Stereochemical iggment was tentative based on comparison of
biological data with other analogues. This also apphg ® Examples 69, 83, 89, and 107. GENERIC
SYNTHESIS OF PYRAZOLES, METHOD C EXAMPLE 4 CIl 5Step A Ethyl
4-{(11S)-1-[3-(3,5-diehlorophenyl)-5-ox0-4,5-dihydrosZl Hypyrazol-1-yllethyllbenzoate Ethyl
3-(3,5-dichloropheny1)-3-oxopropanoate (4.2 g, 16.1ay and {(15)-144-
(e%oxycarbonyl)phenyliethyl}hydrazinium trifluoroacetate<8.2+g, 16.1 mmol) were heated in dry
acetonitrile (100 ml) to 85 C for 1 hr. The solvent was removed under reduced pressure, and the
residue pyrified by, golumn cheamatography (Si02, 20% ethyl acetate in hexanes) to give ethyl
4-{(15)-1-[3-(3,5- 10 dlchlorophenyl) -5-0x0-4,5- d|h dro-1/1-pyrazol-1-yPethyll benzoate as a white
solid. NMR (500 MHZCBEReH5 8Y Pragip s ythel %f@ﬂﬂ FEYBC ODIRL BEESE (d29%22.6 Hz,
1H); 3.6 (oktdod X206z {olt)sekiBBetbind heat. dsHdescibtd 51 Batfgsky =t 210 Mivahedy, i1 B <id .9 Hz,
111); 7.50(d, J = 8.4 Hz, 2H). 7.52 (d, J = 1.9 Hz, 2H); 8.02(d, J = 8.4 Hz, 2H). MS C201418C12N203
Cald: 404.07; Obsd (M + 1): 405.20. 15Step B Ethy!

4-111S)-143-(3,5-dichloropheny1)-5- ll(trlfluorome?ﬂstuIfonylloxyl 1H-pyrazol-1- yDethyllbenzoate.
Ethyl 4- {(15)-1-13-(3,5-dichloropheny0-5-ox0-4,5-dihydro- | H-pyrazol-1- yllethyllbenzoate (4.93 g,
12.2 mmol), and triethylamine (8.5 ml, 61 mmol) were dissolved in THF (100 ml) at -78 C. Triflic

anhydride (4.1 ml, 24.5 mmol) was added. The cooling bath was removed and reaction mixture was
ctirred for 1 h Ethvl acretate wace added (100 mlD and the arananiec nhacea wacec wached 20with water 1N




5{(15)-143-(3,5-dichloropheny1)-5-(6-methoxy-2-naphthyl)-1H-pyrazol-1-yllethyllbenzoate as a dry
film. NMR (500 MHz, CDC13) 5: 1.38(t, J 7.1Hz, 3H); 1.96(d, J = 7.0 Hz, 311); 3.95(s, 3H); 4.37(q, J =
7.1 Hz, 2H); 5.59(q, J = 7.0 Hz, 111); 6.65 (s, 1H); 7.17(d, J = 2.6 Hz, IH); 7.20 (dd, J= 2.6, 8.9 Hz,
111); 7.28 (d, | = 8.4 Hz, 2H); 7.29(dd, J = 1.8, 8.5 Hz, 1H); 7.30 (t, | = 1.9 Hz, 1H); 7.63 (d, J = 1.8 Hz,
1H); 7.67(d, J = 8.9 Hz, 1H); 7.76 (d, J = 8.5 Hz, 1H); 7.80 (d, J = 1.9 Hz, 2H); 7.99 (d, J = 8.4 Hz, 2H);
MS 10C311126C12N203 Cald: 544.13; Obsd: 545.15. Step D 441S)-14343
5-dichlorophenyll-546-methoxv-2-naphthyDAH-pyrazol-1-vilethvilbenzoie acid. Ethyl 4-

{(18)- 1433 rdiohlerephenyd)sd éﬁam{f&qmas&ae@ﬁhgl)ﬁéh%@yr@&@ﬁ -Wigthyl.beazoate (3.53 g,
6.48 mmol) Wasglssol\éepiln Me dloxan 1 1,100 ml), and a sol luti o of. é\kay &1 %Cghexcess)lwater
tS

(10 ml) WELKGded. TR PEACHSAY %r%}f rrre QP R e hg r(ealbve High Seoncentrating the

reactiomsingtivectorsplenindthaas acithfied wmalzmgmt cxhrraxepaetachnlttriny Perdsnrs THerganic
layer wagiwashednyitielineiZy @G@dﬂf%@!&r NaeQdbByapaeatian ehsolvent ard Maeudum drying

gave 4- 143 5-dichlor n etho thy, oic acid
as a Whl%g%%%w %’f/ﬁg cli/?ﬁxz ‘g,% &3y 6 rgé}%éi (}%ﬁg }} Qtol%%y@épé tlo xg%;% %qlg ]?E J=7.0
Hz, 1HyA8veBtad Qma}nv Cihr:wst%% B0 45 9700d pef thyzeip. o apquadsigh 7325 (g CommeEsaly Hy,
201H); #3ilallelo= okl grebltyi By32-(@iek o8 detind @ FAh il 6 Bo (dhpsk skill6dhiz thbH),. TDEketohe24i9.0 Hz,
1H); 7. 7K€(ld(,'0‘}1d-er%éh lﬁ'f‘?th %EléraZn@fpzz(q plﬂ‘r%o?v'élﬁ sﬁ&@aﬁ%&%ﬁwﬁ%ﬂﬁé? cgilftgm AELiFsuch as
N-(4-{(15)-1-0-(3,5-Dichlorophenyl)- (2 -methoxy-2-naphthyO- 1H 8yrazo -1-

Vil ethv'-Pﬁ?éﬁﬁ 1@}3%}'%'?@(1 4for 16 to 24 h at a terhperature of 0 to 2
{(1%)-143-(3,5-Dichloropheny1)-5-(6-methoxy-2-naphthyl)-1H-pyrazoll-yllethylThenzoic acid (3.5 g,
6.76 mmol), beta-alanine t-butyl ester hydrochlogige£3< g9, 20 mmol), 25 DIEA (3.53 ml, 20 mmol),
and DMAP (40 mg, 5%) were dissolved in DCM (50 ml), followed by addition of solid EDC IIC1 (1.6 g,
8.1 mmol) More EDC HC1 (1.8 g) was, added after one hour. The rgaction was completed in about 3 hr
as monitored by LC-MS. EthyI acetatelwas HeftiddFto thé Teatto Fare
1IN HCI 3X and brine 2X. Thé cr ro@%ct was then ffiee
ethyl acetate in DCM) to gl\/(e? TGty N )2-3142R (3,5-
30dichloropheny1)-5-(6-methoxy-2- naph% -1H-pyrazol-1 yIIethy‘T;\h@nzoyl) 13-alaninate as a dry
foam. NMR (500 MHz, DMSO-d6) 5: 1. %ﬁ(s 911); 1.90 (d, I= 6.9 Hz, 3H); 2.44 (t, J = 6.8 Hz, 2H);
3.41 (q, J =6.8 Hz, 2H); 3.89 (s, 3H); 5.76 (9, J = 6.9 Hz, | H); 7.15 (s, 111); 7.21(d, | = 8.4 Hz, 2H);

7.22(dd, J = 2.6, 9.0 Hg, 1H); a?e?'ﬁl@m' m&&ehi%uew)m%ﬁg(@%&ma%& @f?ﬂLﬁ {eddnd BuktnJ = 1.9
Hz, 1H); 7.71(d, | = 8.4 Hz ,2H); 7.81(d, J . 7.85 (d, J= 1.9 Hz, TH); 7.90 (, = 8.5 Hz,

1H); 7. E;Q/‘Hfz\)“e“af Sl ?@Pﬁmg ﬂﬁ?lfltdﬁsmg Il}zcafﬁﬁocas et. aIJTfH@hF‘HBM s - b]rolfgcted in

THA-DCNB§12292 000t Brfbre80ensirs. tveipoEtiors gésoierzard v@ouum@haymtydeifsm @sslibkéE;ﬂue
which wag, Qﬁmmﬁ Q@fa@ﬂoﬁ@l‘iﬁ?% gcna gR @&é%ﬁﬁeﬁia&s{ﬁ-@v&&% ()%uphng of the

5-dichlor he 1)-5- 6 a -1H-pyrazol- 1 IT enza 1)- f3-alanipe white
oo S 2 B N L OB S e SO G e BRGEB a0 = 7
Hz, 2H)b3aqly aslﬁhwmzinmyow@l(ée 31H>)s‘f51 ?élwnan:&p@ar—mﬁrqm@)w?vm eggkmy,l‘ﬁfze (5= 8.4 Hz,
2H); 7. Zﬁl(ﬂ@a&m&@de@&kﬁa,nlht)zaﬂaafi*&ﬁal?e&dﬂmehH)m 43 (Sich 8 57 10 F,. Sudickies Dy oltld (1, J =

iy £ A SR g Ron Gt I Bl SRR e
(M+1): By ishy q_thE)éA@qp@asn@ ,&g%@@%@@m 1997 and Org. Lett. Vol. 3, pg 3111 - 3113, 2001.

342-fluoro-5-(trifluoromethy1)phenyl11-3-oxopropanoate. Potassium ethyl malonate (10.2 g, 60 mmaol),
MgC12( 6.3 g, 66 mmol), and triethylamine (28 gy}, 200, ppmol) were suspended in dry 15ethyl 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#nl) was droppeg-i slowly tn about one hour). After another hour, the
mixture was treated with2N"AD (20047t The{or r was washedith 0,5 N HCI 2X, 5%
K2CO3 2X, brine 2X, ang/dfied ovér Naz504. aporatlon

e solv g vacuum drying afforded
ethyl 3[2-fluoro-5- (tnflué)rc)h%?hyl)phenyl -3- (()xop@‘ipanoa apale %ﬁdogw oil. NMR (500 20 MHz,
CDC13) 6:1.25 (t, J = 7.4 Hz, APl YE.H = 3 Hz-2M); 4.21 (q, J = 7.4 Hz, 2H); 5.8%;
7.22%:7.29 (t, J = 10.3 14%, TH). 82 (br, 1H); 8.14*, 8.28'ld, J = 6.4 Hz, 1H). Enol form* exists
in about 35%. Step B Ethyl Rk
4415S)-1-1342-fluoro-5-(trifluorontethyl)pheny11-5-oxo0-4,5-dihydro-1H-pyrazol-1- yllethylThenzoate.
Ethyl 3[2-fluoro-5-(trifluoromethyl)pheny1]-3-oxopropanoate (3 g, 9.7 mmol) and
25{(15)-1[4-(ethoxycarbonyflphenyl]ethylThydrazinium trifluoroacetate (2.64 g, 8.2 mmol) were heated
in dry acetonitrile (150 ml) to 85C for 8 hr. Solvent was evaporated and the residue purified by flash
column cluomatograph (5102, 25% ethyl acetate in ﬁ%xanes) to give ethyl 4-((1S)-1-{342-fluoro-5-
(Rifluoromethyl)pheny1]-5-oxo-4,5-dihydro-1H-pyrazol-1-yllethyl)benzoate as a white solid. NMR (500
MHz, CDC13) 6: 1.38(t, 5=7.1, 3H); 1.82 (d, 7.2 Hz, 3H); 3.81 (dd, J = 3 Hz, 23.9 Hz, 1H); 3.87 (dd, J




=3 Hz, 23.9 Hz, 1H); 4.36 (g, J = 7.1 Hz, 2H); 5.60 (g, J = 7.2 Hz, 1H); 7.25 (t, | = 9.5 Hz, 1H); 7.51 (d,
J =8.4 Hz, 2H): 7.66 (br, 1H); 8.03 (d, J = 8.4 Hz, 2H); 8.25 (dd, J = 1.8 Hz, 6.4 Hz, 1H). MS
C21H:8174N203 Cald: 422.13; Obsd (M+1): 423.09. 5Step C Ethyl
4-1(1S)-1-(3-12-fluoro-5-(trifluoromethyDphenyll-5-11(trifluoromethyD-sulfonylloxyl-
1H-pyrazol-1-yDethyllbenzoate. Ethyl 4-((15)-1-{342-fluoro-5-(trifluoromethyl)phenyl]-5-oxo0-4,5-
dihydro-1H-pyrazol-1-yllethyDbenzoate (1.42 g, 3.36 mmol) and triethylamine (2.4 ml, 17.3 mmol)
were dissolved in THE (25 ml) and cooled to -78 C. Triflic anhydride (1.1 ml, 6.6 mmol) was added.

The cooling bath Waslﬁ%‘é&%éfr‘éieaﬂﬂcﬁﬁiﬂﬁ&%b xR SN ehiRhdab %@%ﬁxﬁ?%%@&%@@lmb was added,

and the anl hase w with &l IN_I-ICI 2X, and bripe 2 colu chromatography
il AR R O e e e e B A i

ll(trifluodriethypanlifonifjoResd Hl@iwaz@ﬂnlﬁyba@ﬂﬁﬁ Iwﬁ@m@@@a@mﬁ@g@mplwmmm Hz,
CDCI3)c§mé¢1%§ (&rodamiad (DRIFSHY02:0350d, 13 ©Q Az, AiAReH{QuId mtiod dazb2kbiompRked J = 7.0

I)66 3. 1H); .5t,| 7HZ H); 7.37 (d, J m, 1H); 8.03
0T 1808 Rl B g S oA L ISR AR TRl LT,
(M+1): gggxg@ @t@% gegqﬁvraﬂy separable by recryszalhzamon frituration, preparative thin layer
4-{(1S)-dut3réd-fupiie; BarifuorametayRuhanydh sdt-ndetbomaa Byraphthy D& Hpyrargl-dhyhethyllbenzoa

te. Ethyhéig( @7:!3 (%é'gﬁﬁt@r%gn{fsdﬂh@sr &%@Wﬁ? M”rrgi be isolated as the corres ondmg sait.

A(trifluoromet yI)squon lioxyl-lif-pyrazol-1 eethyl]benzoate (2.05 0 mmol), 6-methoxy-2-
naphthyS8YERIE A vea){&%n@og S 25HE et Fa?ﬁﬁfél(ﬁ%@%?w PRk %&eﬁf@ﬁu%@‘&%ﬁm DME

201(20 rpebyluiter dexygeiatdastribcdimsdNasyiied) mdgﬁmsr)waadmﬁgw%nmmamma The

mixture M@éd@e&fﬂégéaﬁlﬁtﬁ%%%@ﬂﬂtﬂr%{%@dﬂcﬁyﬁfgw@é{ﬁyﬁeﬁ Hioh LRO1Eidar i miloilkie reaction
mixture was filtered hrou h a C g{ﬂ§ad c ncent a{’ﬁ gur ified by flash column chromatography
glve e ﬁ

(Si02, 5X304 L Gl 1 -

{(15)-143-[2-fluoro-5- (trlfluoromethyl)phenyl] -5- Jehanethbxy-2-naphthyl)-1R-pyrazol-1-yllethyll
benzoate as colorless gel. NMR (500 MHz, CDC13) 6: 251.38 (t, J = 7.1 Hz, 3H); 1.99 (d, J = 7.1 Hz,
3H); 3.96 (s, 3H); 4.37 (q, | = 7.1 Hz, 2H); 5.64 (g, J = 7.1 Hz, 1H); 687 JE_FI = 4.2 Hz, 111); 7.17
(d, J = 2.5 Hz, 1H); 7.20 (dd, ,72.5.Hz, 8.9 Hz, 1H); 7.25 (t, J = 9.5 HZ, I'H); 7.30 (d, 1=8.4 Hz, 2H);
7.32 (dd, 1=1.5Hz, 8.4 / A, ) g_ra'sﬁ@gd, J=1.5Hz, : d, | =8.9 Hz, 1H); 7.77
(d, J=8.4 Hz, 1H); 8.00 @ 4 Hz,-2H),, 8. 48 J 2.7 Hz,16, VS C32H26E4N203 Cald:
562.19; Obsd (M+1): 56883. SOStepwE/)z 0,0 L

4-{(15)-1-1342-Fluoro-5- (trlfluoromethyl)p@g%yﬁ%f?(”@ methaxyresnaphihyl)- 1H pyrazol 1-
yilethyDbenzoic acid. Ethyl 4-{(1.5)-14342-flu6ro-5- (trlff,@m‘?ﬁ )pheny1]-5-(6-methoxy-2-
naphthyl)-1H-pyrazol-1-yllethyllbenzoate (2.87 g, 5.11 rimisty &Y dissolved in MeOH-dioxane (1:2, 60
ml) and treated with NaOH (2.5 g, excess) in water (20 m1). The mixture slowly cleared with stirring,
angswas left overnight. The reaefieRamixieewaschish conesntiiatedde . 2e asigitesiwity 2N HC1
and 35e t ctecpn\{v tcr];1 %h%( chaafg The organic layer was washed with brine 2X and dried over
Na2S04. vaporatlon of s6i&nt @nd vacuum drying afforded
4-{(15)-14342-fluoro-5-(trifluoromethyl)phenyl| 5-

(6-methoxy-2-naphthyl)- 1I—|I\I|Q|3érazol -1-yliethyl 1&hsbic acid g%golorless dry foam. NMR &OQ MHz,
CDC13) 6: 2.00 (d, J = ~O Hz, §H) 3.95 (s, 3H); 5.6 0 Hz, 1H); 6.88 (d, = 4.2 Hz, 1H);
7.17 (d, J = 2.5 Hz-AH);17.20 (dd, .k% &Gz 189 H 1 7.26 (1, )= 8.6 HE, 1(dd318Hz
5 8.5 Hz, 1H); 7. @ 84 Hz, 2H): 7.56 (M, 1H); '7.66 (d, J= 1.8 Hz, 111); 7 68 (d, J = 8.9 Hz, 1H);
7.77(d, J = B&dHZ-EH); 8,06 (d, J = 8.4 Hz, 2H); 848 4dd, S = 2.9 Hz, 6.9 Hz, 1Hj\,M§
C301-122F4N203 Cﬂld 534.16; Obsd (M+1): 535.158. Step F
N-(4-{(1S)-143-12-Fluoro-5-(trifluoromethyl)phenvli-546-methoxy-2-naphthyl)-1H- pvrazol-

1- yllethvllbenzoyl) 1%@&%&1@1 4, &é{ée)réa&sé%&lwgrgcﬁéﬁlaQremginfyAhpﬁeewekM@zmm 2-

10naphth I W ic aC|d bet -ala |ne t-butyl ester
chochBEe o R S e S e T R B oo
by28low &gidieeh @fqﬂquypie(tz 93ye3%2 mmol) in DMF (10 ml). The reaction was stirred for 10 min,
and diluted with ethyl acetate (200 ml), washed with 1N HCI 2x, 5% K2CO3 2x, and brine 2x. The
solven orat d resul |ng residye urified by flash chromat Si02, 0-6 %|ethyl
15acets i V1 8 EqE? £ e-terts uuiil N= \a'-;?]{?J.S) 1+=1342=ftuore=5 uﬁl%%?.}%?%élyl)pncny;] =5- (6-

‘ methoxy -2- naphthyl) -11/-pyrazol-1-yikthylThenzoy1)-(3-alaninate as a thy foam. NMR (500 MHz,
DM504) 6: 1.35 (s, 9H); 1.92 (d, J = 6.9 Hz, 3H); 2.44 (t, J -4 7.0 Hz, 2H); 3.41 (q, .1= 7.0 Hz, 2H);
3.89 (s, 3H); 5.80 (g, J = 6.9 Hz, 1H); 6.94 (d, SF_H = 3.8 Hz, 1I-1); 7.21 (d, S = 8.3 Hz, 2H); 7.22 (dd,
J 2.6 Hz, 9.0 Hz, 1H); 7.39 (d, J = 2.6 Hz, 1H); 7.44°dd, 7= 2.6 Hz, 8.5 Hz, 1H); 7.58 (t, S = 9.7 Hz,
1H); 207.72 (d, J = 8.3 Hz, 2H); 7.79 (m, 1H); 7.83 (d, J = 9.0 Hz, 1H); 7.89(d, J = 2.6 Hz, 1H); 7.90 (d,
J =8.5 Hz, 1H); 8.33 (dd, J = 2.8 Hz, 6.6 Hz, 1H); 8.44(t, J = 5.5 Hz, NH). MS C32H35F4N304 Cald:
661.26; Obsd (M+]): 662.29. The t-butyl easter was deprotected with TFA-DCM (1:2, 300 ml) at

room ftemnaratiire for 20 min Aftar avvanoration and vvacinim drvina the recidiie wace hvonhilized from

J=




were prepared. TABLE 1 Example Ar R LC-MS data Method 6 3,5-diCF3Ph H Cald:611.16
Obsd:612.36 A 7 3,5-diCIPh H Cald:543.11 Obsd:544.28 A 8 3,5-diCIPh Me0 Cald:573.12
Obsd:574.22 A 9 4-CF30Ph Me0 Cald:589.18 Obsd:590.26 A 10 4-CF3, 2-PrOPh
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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

substaniially anhydrous conditions, provides the deprotected intermediate 2a.

Scheme 13 0 o
o CO.Et
cl

o CHRCO) K OtBu NS

/ + TPV — i H

] { P Z > ope
ci OMe

28 Ci &

27 CO.H
@»cozﬁt
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]

1, 2a, LiCl N
i

N
N
R b At ol AR O &
l Cl
182 28
@ao;NHCHZCH2002H
1. carbony! diimidazole N-N
3. NaQOH 0 OG

QCH;

Ia

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

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

230 -



Cald:601.22 Obsd:602.38 A 11 4-CF3, 2-PrOPh Me0 Cald:631.23 Obsd:632.41 A 12 3,5-diCIPh CF30
raid:627.09 Obsd:628.27 A 13 4-CF30Ph CF30 Cald:643.15 Obsd:644.32 A 14 4-CF3, 2-PrOPh CF30
Cald:685.20 Obsd:686.36 A 15 3-C1, 2-EtOPh Me Cald:583.19 Obsd:584.23 B 16

10

15

20

30

temperature, such as about -20°C to about -5°C, to provide the enolate (not shown). Ester 27 is added
with warming to about 20°C, producing the diketone la.

The diketone 1a is combined with compound 2a in a suitable solvent. Examples include
EtOH, THF, HOA¢, DMF, IPA, DMSO, DMAc, DMPU, MeCN, toluene and IPAc. Anhydrous LiClis
added to produce the desired ethyl ester intermediate 19 in a regioselective manner. Conversion of the
ethyl ester to the pyrazole acid 29 is performed under hydrolytic conditions, for example, in a mixture of
THF and MeOH, with NaQOH at room temperature.

The acid product 29 can thereafter be isolated, via such methods as crystallization. By
adjusting the pH to neutrality, unreacted material and side products can be precipitated and removed.
Suitable crystallization solvents and solvent mixtures include MTBE/heptane and MeQOH/water.

Compound 29 is thereafter reacted with beta alanine ethyl ester, HCI salt through
formation of the acid chloride (not shown) which can be prepared using oxalyl or thionyl chloride, with
subsequent removal of HC! via distillation. Alternatively, as shown in the schemes, amidation can be
undertaken using CDI as an activating agent in a suifable solvent, e.g., THE at RT, followed by the
addition of beta alanine in the form of the ethyl ester, HCI salt, at 50°C. Base, e.g., NaOH, is added at RT
in a solvent such as MeOH {0 hydrolyze the ethyl ester. Acidification with HCI provides the product

which can be extracted with iPAc¢, and isolated via further crystallization from acetonitrile/H,O.

General experimnental: Preparative HPLC was performed on a2 YMC-Pack Pro C18
column (150 x 20 mm 1.d.) eluting at 20 mL/min with 0 — 100% acetonitrile in water (0.5% TFA).

The following examples are provided so that the invention might be more fuily
understood, They should not be construed as fimiting the invention in any way.

Preparation of intermediates is described below, these are used in the synthesis of

Examples 1 - 149,

Intermediate A

FBCO
B(OH),

Step A 2-Bromo-6-(triflucromethoxvinaphthalene. 2-Bromo-6-(trifluoromethoxy)-1,4-dihydro-1,4-
epoxynaphthalene [ref: Schlosser, M., Castgnetti, E., Eur. J. Org. Chem. 20061, 3991-39971(1.09 g, 3.55
mmol) and Nal (1.6 g, 10.7 mmol) were dissolved in dry CH;CN (40 mi), 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,S0,. The crude product

was chromatographed (Si0,, hexanes) to give 2-bromo-6-(trifluoromethoxy)naphthalene as white

=31 -



4-C1, 3-FPh Me Cald:557.15 Obsd:558.18 B 17 2,4-diFPh Me0 Cald:541.18 Obsd:542.30 18
2-CF30Ph MeO Cald:589.18 Obsd:590.21 B 19 2-EtOPh Me0 Cald:549.23 Obsd:550.27 B 20 2-F,
5-CF3Ph MeO B 21 4-ClI, 2-EtOPh Me0O B * Mass spectrometric data unavailable. '11NMR data for
Example 20 - NMR (500 MHz, DMSO-d6) 5: 2.46 (t, J = 7.1 Hz, 2H); 3.40 (q, J = 7.0 Hz, 2H); 3.88 (s,
3H); 5.62 (s, 211); 7.03 (d, hR = 3.7 Hz, 1H); 7.11 (dd, J = 8.1 Hz, 2H); 7.21 (dd, J = 2.5, 9.1 Hz, 1H);
7.37 (d, J =2.5Hz, 1H); 7.54(dd, J = 1.9, 8.5 Hz, 1 H); 7.60 (t, J = 9.6 Hz, 1H); 7.72 (d, J = 8.1 Hz,
2H); 7.79 (m, 1H); 7.83 (d, J = 9.1 Hz, 1H); 7.89

crystals. NMR (500 MHz, CDClL) 8: 7.36 (dd, J= 2.6, 9.0 Hz, 1H); 7.60 (dd, J=2.0, 8.8 Hz, 1H); 7.63

(brs, 1H); 7.69 (d, T = 8.8 Hz, 1H); 7.77 (d, ] = 9.0 Hz, 1H); 8.01 (d, J = 2.0 Hz, 1H),

Step B [6-(Trifluoromethoxy)-2-naphthyllboronic acid. 2-Bromo-6-(trifluoromethoxy)naphthalene

(428 mg, 1.47 mmol), bis(pinacolato)diboron (410 mg, 1.62 mmol), and KOAc (433 mg, 4.41 mmol)

5  were suspended in DMSO (12 ml). The mixture was de-oxygenated by vacuum-N, fill cycles, followed

by the addition of catalyst PACL{dppf) (30 mg, 2.5 mol%). The reaction was heated under N, atmosphere
to 80 °C for 2 hr. The reaction was diluted with hexane (100 m!), washed with water, brine, and dried
over Na,S0,. After evaporation of solvent, the 1‘eéidue obtained was treated with acetone (20 ml) and 2N
HC1 (5 mi) for 24 h. The crude boronic acid was purified by reverse phase HPLC to give [6-

10 (triffuoromethoxy)-2-naphthyl]boronic acid as a white powder. NMR (500 MHz, CDCly) 6: 7.44 {dd, J =
2.3,9.0 Hz, 1H)Y; 7.74 (br s, 1H); 7.98 (d, J = 8.2 Hz, 1H); 8.11 (d,J=9.0 Hz, 1H); 835 (dd, J = 1.1, 8.2
Hz, 1H); §.85 (brs, 1H).

Intermediate B

F3CO/“\“ B(OH),

Step A 2-Bromo-7-(triflusromethoxv)naphthajene. This compound was prepared according to the
conditions for 2-bromo-6-(trifluoromethoxy)naphthalene described above. NMR (500 MHz, CDCl;) &:
7.35(dd,J=2.4,89 Hz, 1H); 7.58 (brs, 1H); 7.59 (dd, J = 2.0, 8.8 Hz, 1H); 7.73 (d. I=8.8 Hz, 1H);
7.84 (d, J=9.0 Hz, 1H); 8.06 (d, J=2.0 Hz, 1H).

15

20

Step B [7-(Trifluoromethoxv)-2-paphthviiboronic acid. This compound was prepared according to the
conditions for [6-(triflucromethoxy)-2-naphithyl]boronic acid described above. NMR (500 MHz, CDCl;)
&:7.74(dd, 1= 2.2, 8.9 Hz, 1H); 7.93 (brs, I1H); 7.97(d, J = 8.9 Hz, 1H); 8.02 (d, J= 8.3 Hz, 1H); 8.34
(d,J =83 Hz, 1H); 8.85 (brs, iH).

25

Intermediate C
OCF4

Step A 2-Bromo-5-(trifluoromethoxvinaphthalene, This éompound was prepared according to the
conditions for 2-bromo-6-(trifluoromethoxy)naphthalene described above. NMR (500 MHz, CDCls) &:

30 7.39(pd, T=1.6,7.8 Hz, 1H); 7.48 (t,J =8 Hz, 1H); 7.66 (dd, J = 1.9, 9.0 Hz, 1H); 7.69(d, )= 8.3 Hz,
1H); 8.01 (d,J=9.0 Hz, 1H); 8.05(d, J=1.9 Hz, 1H).
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5(d, J =8.5 Hz, 1H); 7.98 (br s, 1H); 8.30 (dd, J = 2.7, 6.7 Hz, 1H); 8.45(t, NH, J = 5.6 Hz, 1H). 114
NNW data for Example 21 - NMR (500 MHz, DMSO-d6) 5:1.41(d, J = 6.8 Hz, 314); 2.46 (t, J = 7.0 Hz,
2H); 3.40 (q, J = 6.8 Hz, 2H); 3.88 (s, 314); 4.17 (q, J = 6.8 Hz, 2H); 5.53 (s, 2H); 7.00 (s, 114); 7.05
(dd, J=2.0, 8.3 Hz, 1H); 7.11 (d, J = 8.2 Hz, 2H); 7.17 (d, J = 2.0 Hz, 1H); 7.21(dd, J = 2.5,9.0 Hz, 1
H); 736  (d,J=2.5Hz, 1H); 7.50 (hrd, J=8.5Hz 1H); 7.71 (d, J = 8.2 Hz, 2H); 7.82 (d, J = 9.0 Hz,
114); 7.89 (d, 10J = 8.5 Hz, 1H); 7.92 (br s, 1H); 7.95 (d, J -= 8.3 Hz, 1H); 8.45(t, NH, J = 5.6 Hz, 1H).
TABLE 2 Example Ar Ari LC-MS data Method 22 3,5-diCIPh -7ocF, 33-") Cald:627.09 Obsd:628.27 A

23 4-CF30PR (5919fh3 GAlh6A3- 15 QResk BAd3Ri &, 41EE BordsBERRLORGE (Rl §8RZE the

Obsd:6 & (tn uoron?ethoxy)-ﬁnaphthyl]boromc acid described above. NMR (500 MHz, CDCls;)
8:7.51(dd, J=1.4,7.6 Hz, IH); 7.55 (t, } = 8 Hz, 1H); 8.02 (d, ] = 8.0 Hz, 1H); 8.29 (4, J= 8.5 Hz, 1H),
8.40 (dd, J=1.1, 8.5 Hz, 1H), 8.86 (br s, 1H).

conditions for

Intermediate D

o

OCF;

Step A 2-Bromo-8-(triflucromethoxv)naphthalene. This compound was prepared according to the
conditions for 2-bromo-6-(trifluoromethoxy)naphthalene described above. NMR (500 MHz, CDCL;) &:

10 7.41(dd, J=1.9,7.7Hz, 1HY, 7.47 (t, =8 Hz, 1H); 7.64 (dd, I = 2.0, 8.8 Hz, 1H); 7.75 (d, } = 8.7 Hz,
2H); 8.29(d, J=1.9 Hz, 1H).

Step B [8-(Triflacromethoxy)-2-naphthyl}borenic acid. This compound was prepared according to the
conditions for [6-(trifluoromethoxy)-2-naphthyljboronic acid described above. NMR (500 MHz, CDCI;) -

15 8:748(d,J=76Hz 1H); 7.59 (t, J=7.9 Hz, 1H); 7.88(d, J =82 Hz, 1H); 8.05 (d, T =82 Hz, 1H);
8.40 (dd, J= 1.2, 8.2 Hz, 1H); 8.18 (s, 1H).

Intermediate I2

Nge!
S
B(OH),
FF

20 (22.4.4-Tetrafluore-4H-1.3-benzodioxin-6-yl)boronic acid. This compound was prepared according to
the conditions for [6-(trifluoromethoxy)-2-naphthyl]boronic acid described above. NMR (500 MHz,
CDCl) 8: 7.32 (d, J= 8.3 Hz, [H); 8.43 (d, ] = 8.3 Hz, 1H); 8.44 (s, 1H).

Intermediate F

<L

25 o

(2.2.3.3-Tetrafiuoro-2.3-dihvdro-1.4-benzodioxin-6-vl)boronic acid. This compound was prepared

according to the conditions for [6-(trifluoromethoxy}-2-naphthyl]boronic acid described above. NMR
(500 MHz, CDCl3) 8: 7.30 (d, J = 8.2 Hz, 1H); 7.96 (d, J= 1.4 Hz, 1H); 8.01 {dd, J = 1.4, 8.2 Hz, 1H).
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26 3,5-diCIPh ocF3 - dik , lir A * MASS SPECTROMETRIC DATA UNAVAILABLE. "'1-INMR DATA
FOR EXAMPLE 25- NMR 15(500 MHZ, DMSO-D6) 5: 2.45 (T, J=7.1 HZ, 211); 3.40 (Q, J =6 HZ,
2H); 5.61 (S, 2H); 7.13 (D, J =8.2 HZ, 214); 7.35 (S, 1H); 7.57 (T, J=1.9 HZ, 1H); 7.63(BR D, J=7.8
HZ, 1H); 7.66 (T,J=7.7HZ, 1H); 7.72 (D, J =8.2 HZ, 2H); 7.77 (DD, J=1.7, 8.8 HZ, | H); 7.92(D, J =
1.9 HZ, 2H); 7.98 (D, J = 7.7 HZ, 1H); 8.15 (D, J = 8.8 HZ, 1H); 8.19 (BR S, 1H); 8.45(T, NH, J =5.6
HZ, 1H). 114 NMR DATA FOR EXAMPLE 26- NMR (500 MHZ, DMSO-D6) 8: 2.45 (T, S =7.1 HZ,
2H): 3.41 (Q, J = 7 HZ, 2H); 5.57 20(S, 2H); 7.14 (D, J = 8.2 HZ, 214); 7.39 (S, 1H); 7.58 (T, .1.= 1.9
HZ, 1H); 7.61(BR D, S = 8.0 HZ, 1 H); 7.66 (Tutgmefigi{F 1H); 7.76 (D, J = 8.3 HZ, 3H); 7.94 (D, J =
1.9 HZ, 2H); 8.02 (BR S,1H); 8.04 (D, J=8.1 8HJp, J = 8.3 HZ,1H); 8.47(T, NH, J =5.6
HZ,TABLE 3 CO2H NH A Example Ar R LC-MS | Method 27 4-C1, 2-PrOPh CF30 Cald: 665.19
Obsd: 666.32 A 28 4-C1, 2-PrOPh MeO Ca#g® Obsd: 612.03 A 29 5-C1, 2-CF30Ph

[3-Fluoro-4-(trifluoromethoxv)phenvilboronic acid. A solution of 4-bromo-2-fluoro-1-
(trifluoromethoxy)benzene (1.0 g, 3.9 mmol) in THF (5 ml) was added slowly to n-BuLi (3.0 ml, 1.6M in
5 hexane) in THF (5 ml) at -78 °C. Afier 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 mi) and stirred
overnight. Solvent was removed under reduced pressure, and the residue dissolved in CH,CN-I,0-
dioxane. Chromatography by reverse phase HPLC gave, after lyophilization, [3-fluoro-4-

10 (triflucromethoxy)phenyliboronic acid as a fine powder. NMR (500 MHz, CDCL) 8: 7.47(m, 1H); 7.99
{m, 2H}.

Intermediate H
QOCFS
Cl B(OH)s

15 [5-Chioro-2-(trifluoromethoxviphenyllboronic acid. A solution of n-Buli (17 ml, 1.6M in hexane)

was added via syringe pump in one hour to a THF (50 ml) solution of 1-chloro-4-
(trifluoromethoxy)benzene (5.0 g, 25.5 mmol) and diisopropylamine (0.42 ml, 3 mmol) at -78 °C. After
20 min, trimethyl 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 h). The

20 reaction was then quenched with 2N HCI (40 mi) and stirred overnight. Solvent was removed under
reduced pressure, and the residue dissolved in CHyCN-H,O-dioxane. Chromatography by reverse phase
HPLC gave, after lyophilization, [5-chloro-2-(trifluoromethoxy)phenyliboronic acid as a white powder.
NMR (500 MHz, CDCls) 8: 7.32(d, J = 8.8 Hz, 1H); 7.60 (dd, J=2.7, 8.8 Hz, 1H); 8.20 (d, ] = 2.7 Hz,

1H).
25

Intermediate 1

CiD/B(OH)g
FaCO

[3-Chloro-4-(trifluoromethoxy)phenvllboronic acid. A solution of NaNO, (2.4 g, 33 mmol) in water

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

30 mmol)in 20 ml of 15% HC1 at 0 °C. The solid material was removed by filtration and a solution of
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CF30 Cald: 691.13 Obsd: 691.88 A 30 5-C1, 2-CF30Ph MeO Cald: 637.16 Obsd: 638.12 A 31
3,5-diCIPh Et0O Cald: 601.15 Obsd: 602.06 A 32 4-CF30Ph Me Cald: 603.20 Obsd: 604.10 A 33
3,5-diCIPh CF3 Cald: 625.11 Obsd: 626.16 A 34 3,5-diCIPh Cl Cald: 591.09 Obsd: 594.10 A 35

10

15

20

25

30

NaBF, (2.4 ¢, 22 mmol) in water (15 ml) was mixed with the filtrate. The solid was collected by
filtration, dried at 40 °C, to give 2.62 g of the diazonium salt. LC-MS: single peak with correct MS
(223.6).

The above solid was then mixed with bis(pinacolato) diboron (2.14 g, 8.4 mmol},
PACL(dppl) (180 mg, 2.5%) in a flask, de-oxygenated by vacuum-N, fill cycles, followed by addition of
MeOH (N; purged). The mixture was stirred at room temperature for 2 h. Solvent was evaporated and the
residue chromatographed (S10,, 0 - 10% ethyl acetate in hexane gradient) to give the borate ester as an
oil. NMR (500 MHz, CDClL) &: 1.34 (s, 12H); 7.31 (gd, = 1.5, 8.2 Hz, 1H); 7.71 (dd, T = 1.5, 8.2 Hz,
1H); 7.90 (d, I = 1.5 Hz, 1H).

The borate ester was hydrolyzed in acetone-HC! as described for [6-(trifluoromethoxy)-
2-naphthyl]boronic acid to give {3-chloro-4-(trifluoromethoxy)phenyljboronic acid as a fine powder.
NMR (500 MHz, CDClL,) 8: 7.48 (qd, T = 1.6, 8.1 Hz, 1H); 8.13(dd, J=1.6, 8.1 Hz, 1H); 825 (d,J=1.6
Hz, 1H).

Intermediate J

B{OH)z

Step A 6~(Trifluoromethvi)-1,4-dihvdro-1.4-epoxvnaphthalene. To 25 mL of tetrahydrofuran at -78

°C was added n-butyllithium (13.9 mL, 22.2 mmol) followed by diisopropylamine (3.1 mL, 22.2 mmol).
The resultant mixture was stirred at -78 °C for 10 min. then furan (24 mL, 330 mmol} was added slowly.
4-Bromobenzotrifluoride (5g, 22.2 mmol) was added to the reaction mixture as a solution in 10 mL of
tetrahydrofuran, the cold bath was removed, and the mixture allowed to warm to ambient temperature
over 2.5 h, Water was added, the mixture poured into hexanes, and the organic layer washed
successively with two portions of IN HC! and one portion of brine. The organic layer was dried over
magnesium sulfate, concentrated in vacuo, and the oily residue purified by flash column chromatography
(Si0s, 5% ethyl acetate/hexanes) to give the title compound. ‘H NMR (500 MHz, CDC1L) §: 7.51 (s,
1H); 7.35 {m, ZH); 7.10 (m, 2H); 5.81 (br s, 2H). HPLC/MS: m/z = 213.00 {(M+1).

Step B 2-Bromo-6-(triffuoromethyli-1.4-dihvdro-1.4-epoxynaphthalene and 2-bromo-7-

(trifluoromethvl)-1.4-dihydre-1.4-epoxynaphthalene. 6-(Trifluoromethyl)-1,4-dihydro-1,4-

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

yellow 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 tert-
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5-Cl, 2-CF30Ph CF3 Cald: 675.14 Obsd: 676.20 A 36 5-C1, 2-CF30Ph Cl Cald: 641.11 Obsd: 642.18
A 37 3,4-diCIPh MeO Cald:587.14 Obsd:588.19 A 38 3,4-diCIPh CF30 Cald:641.11 Obsd:642.07 A 39
4-C1, 2-CF30Ph Me0 Cald:637.16 Obsd:638.15 A 40 4-C1, 2-CF30Ph CF30 Cald:691.13
Obsd:691.80 A

butoxide (638 mg, 5.4 mmol) in 5 mL of tetrahydrofuran at 530°C. After heating at 50°C for 24 h, the
mixture was cooled, poured into hexanes, and washed successively with two portions of water and one
portion of brine. The organic layer was dried over magnesium sulfate, concentrated in vacuo, and
purified by preparative TLC (8iQ0;, 5% ethy! acetate/hexanes) to give the title compounds. 2-Bromo-6-
5 (trifluoromethyl)-1,4-dihydro-1,4-epoxynaphthalene: 'H NMR (500 MHz, CDCl3) 8: 7.51 (m, 2H); 7.40

(d, 7= 7.3 Mz); 7.02 (d, T= 2Hz, 1H); 5.84 (br s, 1H}; 5.55 (s, 1H) and 2-bromo-~7-(trifluoromethiyl)-1,4-
dihydro-1,4-epoxynaphthalene (obtained as a 2:1 mixture with the reaction intermediate (1R,2R,38,45),-
2,3-dibromo-6-(trifluoromethyi)-1,2,3,4-tetrahydro-1.4-epoxy-naphthalene). This mixture was separated
at the next step. 'H NMR (500 MHz, CDCly) 8: 7.65 (m, 2.5H); 7.61 (d, J = 8.0 Hz, 0.5H); 7.52,(d, ] =

10 7.8 Hz, 0.5 H); 7.40 (m, 2H); 7.00 (d, J = 2.1 Hz, 1H); 5.83 ( brs, 1H); 5.61 (s, 0.5H); 5.55 (s, 1H); 4.27
{m, 0.5H).

Step € 2-Bromo-6-(frifluoromethvlinaphthalene, 2-Bromo-6-(triflroromethyl)-1,4-dihydro-1,4-

epoxynaphthalene (624 mg, 2.14 mmol) and sodium todide (980 mg, 6.54 mmol) were dissolved in 13

15 mL of dry acetonitrile and trimethylsilyl chlonide (0.823 ml., 6.54 mmol) added. The resultant mixture
was stired at ambient temperature for 3.5 h, poured into hexanes, and the organic laver washed
successively with two portions of water and one portion of brine. The organic layer was dried over
magnesium sulfate, concentrated in vacuo, and the residue purified by flash column chromatography
(810., 5% ethyl acetate/ hexanes) to give 2-bromo-6-(trifluoromethyl)naphthalene as a white solid. 'H

20 NMR (500 MHz, CDCly) 8: 8.15 (s, 1H); 8.11 (s, 1H); 7.89 (d, J = 8.7 Hz, 1H); 7.83 (d, ] = 8.7 Hz, 1H);
7.70 (dd, T = 1.6, 8.7 Hz, 1H); 7.69 (dd, J = 1.8, 8.7 Hz, 1H).

Step D [6-(Triflugromethyl)-2-naphthyl|boronic acid. 2-Bromo-6-(triflucromethyl}-naphthalene (50

mg, 0.182 mmol), bis(pinacolato)diboron (92 mg, 0.362 mmeol), and potassium acetate (53 mg, 0.540

25  mmol) were suspended in 2.5 mL of methyl sulfoxide. The mixture was de-oxygenated by four vacuum-
nitrogen fill cycles, and dichloro[1,1’-bis(diphenyiphosphino)ferrocene]palladium (II}) dichloromethane
adduct (3.7mg, 0.0045 mmol) added, and the resuitant mixture heated at 80 °C under a nitrogen
atmosphere for 1h. The mixture was cooled, diluted with ethyl acetate, and washed successively with two
portions of water and one portion of brine. The organic layer was dried over magnesium sulfate,

30 concentrated in vacuo, and the residue suspended in a mixture of 10 mL of acetone and 2 mL of aqueous
2N hydrochloric acid. The resultant mixfure was heated at 60 °C for 16 hours and the crude boronic acid
purified by reverse phase HPLC to give [6-(trifluoromethyl)-2-naphthyliboronic acid as a white powder.
'H NMR (500 MHz, DMSO) &: 8.47 (s, 1H); 8.38 (s, 1H); 8.33 (br s, 2H); 8.14 (d, J = 8.7 Hz, 1H); 8.07
(d, J=8.2Hz, 1H); 8.00(d,J=82Hz, 1H);, 7.73 (dd, J= 1.6, 8 5 Hz, 1H).
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41 3,4,5-FPh Me Cald: 573.19 Obsd: 574.17 A 42 CF30 Cald: 627.16 Obsd: 628.14 A 3,4,5FPh
43 3-CF30Ph Me0 Cald: 603.20 Obsd: 604.23 A 44 3-CF30Ph CF30 Cald: 657.17 Obsd: 658.21 A 45
3-C1, 4-FPh Me Cald: 571.17 '

Intermediate K

Step A 2-Bromo-7-{trifiuoromethvhnaphthalene. This compound was made in the same manner as the

5 2.6-isomer described above for Intermediate J. 'H NMR (500 MHz, CDCl;) 8: 8.11 (d, J= 1.6 Hz, 1H);
8.07 (s, 1H); 7.94 (d,J = 8.7 Hz,IIH); 7.79d,J=9.0Hz, 1H); 7.70 (dd, I = 1.8, 8.9 Hz, 1H); 7.68 (dd, J =
1.9, 8.9 Hz, 1H).

Sten B ['7-(Trifluoromethvl}-2-naphthvilboronic acid. This was made in the same manner as the 2.6-
10 isomer described above for Intermediate J. "H NMR (500 MHz, CD;OD) §: 8.29 (m, 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
9H

15 Step A 2-Bromo-6-chloronaphthalene. 6-Bromo-2-naphthoic acid (4.00 g, 15.9 mmol) was treated with

40 mL of thicnyl chioride at 80 °C for 1h. The mixture was concentrated in vacuoe, and the resultant
unpurified acid chioride (3 g, 11.1 mmol) was combined with 2,2’-azobisisobutyronitrile (731 mg, 4.45
mmol) in 25 mL of carbon tetrachioride and 15 mL of chlorobenzene. This mixture was added slowly via
dropping funnel to a mixture of 2-mercaptopyridine-1-oxide sodium salt (1.99g, 13.7 mmol}) and 4-

20  (dimethylamino)pyridine (150 mg, 1.23 mmol} at 100 °C. After the addition was complete, the mixture
was stirred for an additiohal 4 h, cooled, and the solid by-product precipitate removed by filtration. The
filirate was concentrated in vacuo and the residue purified by flash column chromatography (510,
hexanes) to provide the title compound as a white solid. 'H NMR (500 MHz, CDCl) &: 8.02 (br s, 1H);
7.83(d, F=1.6 Hz, 1H); 7.72(4,J = 8.7 Hz, 1H); 7.66 (d, J = 8.7 Hz, 1H); 7.60 (dd, J = 2.0, §.9 Hz, 1H);

25 7.47(dd,T=2.1, 8.7 Hz, 1H).

Step B 2-(6-Chlore-2-naphkthvl)-4.4.5.5-tetramethvi-1.3.2-dioxaborolane. 2-Bromo-6-

chloronaphthalene (205 mg, 0.84% mmol), bis(pinacolato)diboron (432 mg, 1.70 mmol}, and potassium
acetate (250 mg, 2.55 mmol) were dissolved in 12 mL of methyi sulfoxide. The mixture was de-

30 axygenated by four vacuum-nitrogen fill eycles, and dichloroe{1,1°-
bis{diphenyiphosphino)ferrocene]palladium (IT) dichloromethane adduct (70 mg, 0.085 mmol) added.

The resultant mixture was heated at 80 °C under a nitrogen atmosphere for 3 h then was allowed to sit at
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Obsd: 572.28 A 46 3-Cl 4-FPh CF30 Cald: 625.14 Obsd: 626.21 A 47 2-F, 4-CF3Ph Me0 Cald: 605.19
Obsd: 606.31 A 48 2-F, 4-C 3Ph CF30 Cald: 659.17 Obsd: 660.26 A 49 2-F, 4-CF3Ph Et0 Cald:
619.21 Obsd: 620.29 A 50 3-C1, 4-FPh Et0O Cald: 585.18 Obsd: 586.26 A 51 3-C1, 4-FPh CF3 Cald:
609.14 '

ambient temperature for 16 h. The mixture was diluted with ethyl acetate, and washed successively with

two portions of water and one portion of brine. The organic layer was dried over magnesinm sulfate,

concentrated in vacuo, and the residue purified by flash column chromatography to provide the title

compound. 'H NMR (500 MHz, DMSO) &: 8.34 (s, 1H); 8.10 (m, 2H); 7.89 (d, J = 8.3 Hz, 1H), 7.76 (4,
5 J=83Hz IH), 7.54(dd,J= 1.8, 8.7 Hz, 1H); 1.33 (brs, 12H).

Step C (6-Chloro-2-naphthviberonic acid. 2-(6-Chloro-2-naphthyl)-4,4,5,5-tetramethyl-1,3,2-

dioxaborolane {340 mg, 1.18 mmol) was suspended in a mixture of 20 mL of acetone and 5 mL of

aqueous 2N hydrochloric acid and heated at 50 °C for 16 h. The product was purified by reverse phase

10 HPLC to provide the title compound as a white powder. ' HNMP (500 MHz, DMSO) &: 8.38 (s, 1H);
8.23 (s, 2H); 8.01(d,J=2.1 Hz, 1H); 7.95(d, J=8.7 Hz, 1H); 7.91 (d, 8.2 Hz, 1H); 7.84 (d, J = 8.2 Hz,
1H); 7.50 (dd, J = 2.3, 8.7 Hz, 1H).

Tatermediate M

15 HN\NH.HC‘,I

Sten A fert-Butyi 2-31-[4-{ethoxvearbonvl)phenvilethviidenelhvdrazinecarbexvlate. A solution of

tert-butyl carbazate (13.90 g, 105 mmol) and cthyl 4-acetylbenzoate (20.00 g, 0.104 mol} in toluene (120
mL) was stirred at 80 “C overnight {15 k). reri-butyl-2-{1-[4-
{ethoxycarbonyl)phenyl]ethylidenethydrazinecarboxylate separated as crystaliine solid and was collected

20 by filtration of the mixture. HPLC/MS: m/z = 307.3 (M+1)", R, = 3.47 min. "H NMR (500 MHz,
CDCl;): 6 8.05(2H, d, /= 8.5 Hz), 7.88 (2H, d, /= 8.5 Hz), 7.79 (1H, br s}, 4.41 (2H, q, /= 7.0 Hz),
2.24 (3H, s), 1.58 (94, s}, 1.43 (3H, t, J= 7.0 Hz).

Step B rerr-Butyl 2-{1-14-{ethoxvearbonvlphenvijethvl hvdrazinecarboxvlate. In a N, filled round-

25  bottomed flask equipped with serum caps and magnetic stirrer, NaBH;CN (6.0 g, 0.095 mol) and tert-
butyl-2-{1-{4-(ethoxycarbonyl)phenyliethylidene } hydrazinecarboxylate (25.6 g, 0.084 mol) were
dissolved in THF (200 mL). A solution of p-toluenesulfonic acid monohydrate {17.3 g, 0.091 mol) in
THF (50 mL) was slowly added via syringe pump. Completion of addition required about 10 h. The
mixture was diluted with FtOAc (200 mL) and the suspension extracted with brine (150 mL). The

30 organic phase was separated, dried (Na,50,) and concentrated on a rotovap to 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
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Obsd: 610.28 A 52 2-F, 4-CF3Ph CF3 Cald: 643.17 Obsd: 644.31 A 53 3,4,5-triFPh CF3 Cald: 611.17
Obsd: 612.30 A 54 3-CF30Ph CF3 Cald: 641.17 Obsd: 642.35 A 55 3,4-diCIPh CF3 Cald: 625.11
Obsd: 626.28 A 56 2-F, 5-CF3Ph Et0 Cald: 619.21 Obsd: 620.25 A 57 2-F, 5-CF3Ph CF30

10

15

20

25

- 30

and extracted with IN HC! (2 x 150 mL), brine (2 x 150 mL.), dried {Na;S0,) and concentrated to
approximately 50 mL. Product precipitated as white solid and was collected by filtration and washed
with hexane to yield rert-butyl 2-{1-[4-(ethoxycarbonyl)phenyl]ethyl } hydrazinecarboxylate. HPLC/MS:
m/z = 3313 (M+Na)", R, = 3.24 min. 'HNMR (500 MHz, CDCL;): § 8.03 (2H, d, /= 8.0 Hz), 7.44 (2H,
d, /= 8.0Hz), 599 (1H, brs), 440 (2H, q, /= 7.0 Hz), 429 (1H, m), 1.45 (9H, s), }.41 (3H,t,J=7.0
Hz), 1.35 (3H, d, /= 6.5 Hz).

Step C {1-l4-(Ethoxvcarbonvliphenvijethvithvdrazinium chioride.

tert-Buiyl 2-{1-[4-(ethoxycarbonyl)phenyl]ethyl} hydrazinecarboxylate (29 g, 94 mmol)
was treated with 100 ml of TFA-DCM-triisopropylsilane (20:20:1) at room temperature for one hour.
The mixture was concentrated under reduced pressure, and the residue was dissolved in water (100 ml),
washed with DCM 2x. The DCM was back extracted with water 3X. HCI (5N, 20 ml) was added to the
combined water solution and concentrated to ~ 50 ml. CH,CN {50 ml} was added and this was
lyophilized to give 22.7 g of {1-[4-(cthoxycarbonyl)phenyllethyl} -hydrazinium chloride. NMR (500
MHz, acetone-dg) 6: 1.34 (1, J= 7.1 Hz, 3H); 1.67(d, J= 6.8 Hz, 3H); 4.33 (q, J = 7.1 Hz, 2H), 4.97 {q,J
= 6.8 Hz, 1H), 7.76 (d, J = 8.5 Hz, 2H), 7.97 (d, J = 8.5 Hz, 2H). MS C;;H;;sN-O; Cald: 208.12; Obsd

(M+1): 209.19.
llii COEt - CO2Et
/""K@r

HN. HN
NHz TFA “NH, TFA
Step D {(1S)-1-T14-(ethoxvearbonvlphenvilethvlthvdrazinium trifftuoroacetate and {(1K)-1-{4-

ethoxycarbonylphenyllethvlthvdrazinium triffuoroacetate. tert-Butyl 2-{1-[4-
(ethoxycarbonyl)phenyl]ethyl} hydrazinecarboxylate was analyzed by chiral HPLC using two sets of
conditions. 1) Daicel colummn Chiralcel OJ, 40 °C, 0.75 mL/min, 10% EtOH/90% n-heptane: t; 6.66 min;
t; 12.25 min. Enantiomers were resolved on a preparative scale using this column (30% EtOH/70% n-
Heptane). 2) Daicel column ChiralPak AD, 0.75 mi/min, 10% EtOH/90% n-heptane: t; 12.17 min; t,
15.49 min. Enantiomers 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 ([a]p™ = -120° (¢1.1, MeOH)), vide infra. The slower (R)-enantiomer was also
isolated ([o]p™® = +122° (c1.1, McOH)).

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

1.5 hr). The excess reagent and solvent was evaporated, and the residue was dissolved in water. The
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Cald: 659.17 Obsd: 660.21 A 58 3,5-diCIPh OH Cald:573.12 Obsd:574.18 A 59 4-CF3, 2-
cPrCl-120Ph MeO Cald: 657. 25 Obsd: 658.22 A 60 4-CF3, 2-EtOPh Me Cald: 631.23 Obsd: 632.06 A
61 4-CF 2-cPentOPh 3, Me Cald: 671.26 Obsd: 672.18 A 62 4-Cl, 2-CF30Ph CF3 Cald: 675.14 Obsd:
676.19 A

water solution was washed with DCM 2X. The DCM layers were back extracted with more water. The
combined water solution was evaporated under vacuum (temp <45 °C), followed by azeotropic drying
with toluene to give for the (S}-somer - {(15)-1-[4-(ethoxycarbonyl)phenyl]-ethyl} hydrazinium
trifluoroacetate as a viscous oil. NMR (500 MHz, CD;0D) 8: 1.38 (1, J= 7.1 Hz, 3H); 1.49 (br d,J=7.0

5  Hz 3H); 426 (br q, J=70Hz, 1H); 437 (q,J=7.1 Hz, 2H); 7.54 (d, ] = 8.2 Hz, 2H); 8.07 (d, ] = 8.2
Hz, 2H). MS C| H;N,O, Cald: 208.12; Obsd (M + 1): 209.18, {{1R)-1-[4-

(ethoxycarbonyl)phenvi]ethyl} hydraziniom trifluoroacetate could be prepared in an identical fashion.

Determination of Absolute Configuration of Enantiomeric. Hydrazines
10 Absolute configuration of the enantiomers of tert-butyl 2-{1-[4-

(ethoxycarbonyliphenyljethyl thydrazinecarboxylate was established by conversion to ethyl 4-[1-(2-
benzoylhydrazino)ethyl]benzoate, followed by comparison of the sign of optical rotation with reported
data [Burk et al., Tetrahedron, 1994, 50, 4399 - (8)-1-p-carboethoxyphenyl-1-(2-
benzoylhydrazino)ethane (95% ee; [a]p™ = -200.0° (c1, CHCL3), BPLC Daicel Chiracel OF, 40°C, 0.5
15 mL/min, 10% 2-propanol/90% hexane: R, = 33.1 min). (R)-isomer R,= 37.4 min.].
Thus the slow moving enantiomer ferf-buty! 2-{1-[4-
(ethoxycarbonyliphenyliethyli} hydrazinecarboxylate (0.74 g, 2.42 mmol) from a chiral separation as
described above was treaied with TEA/CH,ClL, (1:1, 10 mL) for 1 h at 4. The reaciion was concentrated
on a rotovap and the residual TFA was removed by co-evaporation from toluene. The resulting ethyl 4-
20 (1-hydrazinocthyl)benzoate was then dissolved in CH,Cl; (15 mL) and cooled to -78 °C. A solution of
benzoy! chloride (365 ulL, 3.15 mmol) and 2,6-di-fert-butyl-4-methylpyridine (745 mg, 3.63 mmol) in
CH,Cl, (5 mL) was added slowly at -78 °C. After 3 h at -78 °C, the reaction mixture was loaded quickly
on & 510, columm and eluted with 30% EtOAc/hexane. Fractions containing product were concentrated
and purified further on HPLC using Kromasil Cy column {10% to 70 % CH;CN/H,0/0.1%TFA, 12 min),
25  and again on silica gel column (30% EtOAc/Hexane) to give (R)-(+)-ethyl 4-[1-(2-
benzoyihydrazino)ethyllbenzoate, HPLC/MS: m/z = 313.3 (M+1)", R, = 3.08 min. Daicel column
Chiralcel OJ, 40 °C, 0.5 mL/min, 10% isopropanol/90% n-heptane: t 35.79 min; [o]p®® =+192.4° (cl,
CHCL,); "HNMR (500 MHz, CDCly): 8 8.03 (2H, d, /= 8.0 Hz), 7.94 (1H, br s), 7.66 (2H, d, J = 7.5
Hz), 7.51 (1H, t, J= 7.5Hz), 7.54 (2H, d, /= 8.0 Hz), 740 (2H,t, /= 8.0 Hz), 439 (2H, q, /= 7.0 Hz),
30 4.36 (18, q,J=7.0Hz), 1.46 (3H, d, J= 6.0 Hz), 1.41 (3H, t, /= 7.0 Hz); “C NMR (500 MHz, CDCL):
0 167.76, 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. (8)-(-)-ethyl 4-[1-(2-benzoylhvdrazino)ethyl]-benzoate was similarly prepared from the faster
‘moving isomer of zert-butyl 2-{1-[4-(ethoxycarbonyl)phenyliethyl } hydrazinecarboxylate. HPLC/MS:
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63 3-C1, 4-FPh Cl Cald: 575.12 Obsd: 576.20 A 64 2-F, 4-CF3Ph CI Cald: 609.14 Obsd: 610.20 A 65
3,4,54riFP1 Cl Cald: 577.14 Obsd: 578.20 66 3-CF30Ph CI Cald: 607.15 Obsd: 608.20 A 67 4-C1,
2-CF30Ph CI Cald: 641.11 Obsd: 642.20 A 68 3,4-diCIPh CI Cald: 591.09

10

15

20

m/z =313.4 (M+1)', R=3.09 min. Daicel column Chiralcel OJ, 40 °C, 0.5 mL/min, 10%
isopropanol/90% p-heptane: t 34.99 min; [a]p™ =-194.4 ° (c1, CHCL); "H NMR (500 MHz, CDCL): &
8.02 (2H,d, J=8.0Hz), 773 (1H, brs), 7.65 (2H, d, /=80 Hz), 749 (1H, 1, /= 8.0 Hz), 748 (2H, d, J
= 8.0 Hz), 7.39 (2H,t, J= 8.0 Hz}, 438 (2H, q, J=7.0Hz), 434 (1H, q,/J=7.0Hz), 1.44 (3H, d,/=6.5
Hz), 1.41 (3H, t, /= 7.0 Hz); “C NMR (500 MHz, CDCL;): § 167.81, 166.74, 148,73, 132.92, 132.15,
130.13, 130.02, 128.90, 127.43, 127.12, 61.20, 60.09, 21.52, 14.58.

Intermediate N

‘/©/002Me

HN.
NH, HC!

Step A rert-Butvl (2E)-2-14-(methoxvearbonvl)benzyvlidene| hvdrazinecarboxviate. Using chemistry
described in Intermediate M, Step A above, the title compound was prepared. NMR (500 MHz, CDCly)
&:1.55 (s, 9H); 3.92 (s, 3H); 7.74 (d, T = 8.5 Hz, 2H), 7.88 (br s, 1H); 7.96 {(br s, 1H); 8.04 (d, } = 8.5 Hz,
2H).

Step B teri-Butyl 2-|4-(methoxycarbounvlibenzvlihyvdrazinecarboxvlate. Using chemistry described in
Intermediate M, Step B above, the title compound was prepared. NMR (500 MHz, CDCl3) 8: 1.46 (s,
9H); 3.91 (s, 3H); 4.06 (s, 2H); 6.03 (brs, 1H); 7.42 (q, J = 8.3 Hz, 2H); 8.00 (d, J = 8.3 Hz, 2H).

Step C [4-(Methoxycarbonviybenzyllhvdrazinium chloride. Using chemistry described in Intermediate
M, Step C above, the title compound was prepared. NMR (500 MHz, CD-0D) &: 3.91 (s, 3H); 4.19 (s,
2HY, 7.54 (¢, V= 8.3 Hz, 2H); 8.05 (d, = 8.3 Hz, 2H). MS CH N0, Cald: 180.09; Obsd (M+1):
181.12,
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Obsd: 594.20 A 69 3, 4-diFPh MeO Cald:555.20 Obsd:556.29 B 70 5-C1, 2-FPh MeO Cald: 571.17
Obsd: 572.20 A 71 5-ClI, 2-FPh CR30 Cald: 625.14 Obsd: 626.20 A 72 3-Cl, 4-MeOPh MeO Cald:
583.19 Obsd: 584.20 A 73 3-C1, 4-EtOPh MeO Cald: 597.20 Obsd: 598.20 A 74 3-Cl, 4-PrOPh MeO

GENERIC SYNTHESIS OF PYRAZOLES, METHOD A
EXAMPLE 1

O 0]
Ve

N-N
P
SeRaTev
0]
Cl

Step A Ethyl 4-{1-i3-(3,5-dichlorophenvyi)-5-0x0-4,5-dibvdro-1H-pyrazol-1-vyllethvllbenzoeate, A

5 solution of ethyl (3,5-dichlorobenzoyi)acetate (3.0 g, 11.5 mmol) and {1-[4-
(ethoxycarbonyl)phenyllethyll hydrazinium chloride (2.35 g, 10.4 mmol) was refluxed in HOAc¢ (80 ml)
for 4 br. The solvent was removed under reduced pressure, and the residue taken up with cthyl acetate,
washed with sat. NaHHCO; 2x, brine, and dried over Na,S0,. Flash column chromatography (Si0;, ¢ - 5%
ethyl acetate in DCM gradient) gave ethy! 4-{1-[3-(3,5-dichlorophenyl)-5-ox0-4,5-dihydro-1 H-pyrazol-1-

10 yllethylibenzoate as a white solid. TLC {5% ethyl acetate-DCM) R:0.43. NMR (500 MHz, CDCl;) &:
1.38(t, J=7.1 Hz, 3H); 1.78(d, J = 7.0 Hz, 3H); 3.55(d, ] = 22.6 Hz, 1H); 3.60 (d, J = 22.6 Hz, 1H); 4.36
(g, 7= 7.1 Hz, 2H); 5.57 (g, I = 7.0 Hz, 1H); 7.39 (1, ] = 1.9 Hz, 1H); 7.50(d, } = 8.4 Hz, 2H). 7.52 (d, ] =
1.9 Hz, 2H); 8.02(d, J = 8.4 Hz, 2H). MS CypH;:CLN,O4 Cald: 404.07; Obsd (M + 1): 405.20.

Step B tfere-Butvl N-(4-11-]3-(3.5-dichlerophenvl)-5-0x0-4.5-dihvdro-1H-pyrazol-1-

15 vilethylibenzovi)-B-alaninate. Ethyl 4-{1-[3-(3,5-dichlorophenyl)-5-0x0-4,5-dihydro-1 H-pyrazol-1-
vl]ethyl}benzoate (2.23 g, 5.50 mmol) was dissolved in MeOH-dioxane (1:1, 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 acidified with 2N
HC1 (10 ml), and the solvent was removed and residue vacuum dried to give a pale yellow solid {mixture
of product acid and NaCl). This solid was suspended in DMF (15 ml), followed with DIEA (4.8 ml),

20 beta-alanine t-butyl ester hydrochloride (2 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 reaction mixture
was stirred overnight. After addition of water (5 ml), the mixture was heated to 60 °C for 30 min. Ethyl
acetate (150 ml) was added, and the organic layer was washed with 0.5 N HCI 2X, 5% K.CO, 2X, brine
2X. Evaporation of solvent gave an oily residue, which after flash column chromatography (Si0,, 0-30%

25  ethyl acetate in DCM) afforded fert-butyl N-(4-{1-[3-(3,5-dichlorophenyl)-5-0x0-4,5-dihydro-1H-
pyrazol-1-yl]ethyl}benzoyl)-B-alaninate as a white solid. NMR (500 MHz, DMSO-dg) 6: 1.37 (s, 9H);
1.78 (d, T = 7.1 Hz, 3H); 2.45 (t, == 7.0 Hz, 2H); 3.42 (q, J = 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, T = 1.0 Hz, 1H). 7.73 (d, J = 8.3 Hz, 2H); 7.76(d, J = 1.9 Hz, 2H);
8.43 {1, J=5.6 Hz, 1H); 11.34 (s, 1H). MS C3;H,CLN;O, Cald: 503.14; Obsd (M+Na): 526.05.
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Cald: 611.22 Obsd: 612.30 A 75 3-Cl, 4-cPrCE120Ph MeO Cald: 623.22 Obsd: 624.30 A 76 3-C1,
4-cPentOPh Me0 Cald: 637.23 Obsd: 638.30 A 77 5-Cl, 2-MeOPh Me Cald: 583.19 Obsd: 584.14 A 78
5-Cl, 2-EtOPh MeO0 Cald: 597.2 Obsd: 598.21 A 79 5-Cl, 2-PrOPh MeO Cald: 611.22 Obsd: 612.19 A
80 5-C1, 2-ePrCH20Ph

Step C rert-Butvl N-14-11-(3-(3,5-dichlorophenvl)-3-3[(trifiuoromethvlsulfonvlloxy}-1 H-pvrazol-1-
vhethvi]benzoyl}-B-alaninate. teri-Butyl N-(4-{1-[3-(3,5-dichlorophenyl)-5-ox0-4,5-dihydro-1H-

pyrazol-1-yl]ethyl} benzoyl)-B-alaninate (2.05 g, 4.06 mmol), TEA (1.7 ml, 12 mmol) were dissolved in
THF (35 ml) at -78 °C. Triflic anhydride {1.1 ml, 6.2 mmol) was added. The cooling bath was removed

5 and the reaction mixfure was stirred for 1 hr. The reaction was quenched by adding ethy! acetate, water.

The organic layer was washed with 0.5 N HCI 2X, brine 2X, and dried over Na,S0,. Evaporation of
sotvent and flash column chromatography (SiO,, 0 -10% ethyl acetate in DCM gradient) gave ters-butyl
N-{4-[1-(3-(3,5-dichlorophenyD)-3- {[(trifluoromethyDsulfonyljoxy } -1 H-pyrazol-1 -yDethyilbenzoyl} -B-
alaninate as a colorless dry film. NMR (500 MHz, CDCly) &: 1.45 (s, 9H); 1.97 (d, J= 7.1 Hz, 3H); 2.53

10 (t,T=35.9Hz 2H); 3.67 (q, 1= 5.9 Hz, 2H); 5.54 (q, J=7.1 Hz, 1H); 6.43 (s, 1H); 6.86 (t, ] = 6.2 Hz,
1H); 7.33 (1, T = 2.0 Hz, 1H); 7.36(¢, I = 8.4 Hz, 2H). 7.67 (d, 1 = 2.0 Hz, 2H); 7.74(d, ] = §.4 Hz, 2H).
MS CoHysCLFiN;O4S Cald: 635.09; Obsd (M + Na): 657.89.

tert-Butyl N-{4-[1-(3-(3,5-dichlorophenyi)-5-{[(trifluoromethyl)sulfonyi]oxy} -1 H-pyrazol-1-

15 ylethyl]benzovl}-B-alaninate can be resolved via chiral HPLC (ChiralPak AD column, analytical
conditions - 6% isopropancl/heptane, (S)-isomer R, = 16.1 and (R)-isomer 18.1 min, or using SFC
chromatography 15%MeOH:CO,, 1.5 mL/min — (R)-isomer R, = 5.5 and (S)-isomer 6.1 min, preparative
conditions using SFC chromatography 15%MeOH:CO,, 50 ml/min). The absolute stereochemistry of
the two samples was established by preparation of an authentic sample of fert-butyl N-{4-[($)1-(3~(3,5-

20 dichlorophenyl}-5-{[{trifluoromethyl)suifonylioxy} -1 H-pyrazol-1-yiethyl Jbenzoyl} -B-alaninate
(ChiralPak AD columm, 6% isopropanol/heptane, R, = 15.8 min, coinjection with (S)-isomer from above
R, =16.1 min) from {(15)-1-[4-(ethoxycarbonyl)phenyl]-ethyl}hydrazinium trifluoroacetate, vide supra).
The {5} isomer was used in Step D.

Alternatively, fert-butyl N-14-[(5)1-(3-(3,5-dichlorophenyl)-5-

25 {[(trifluoromethyl)sulfonyl]oxy} -1 H-pyrazol-1-ylethylibenzoyl} -B-alaninate can be prepared without
chromatographic separation of the enantiomers from ethyl 4-{(15)-1-[3-(3,5-dichlorophenyl)-5-ox0-4,5-
dihydro-1H-pyrazol-1-yljethyl} benzoate (Method C, Example 4, Step A) as described in Steps B and C
above.

Step D N-14-((15)-1-{3-(3.5-Dichlorophenyh)-5-16-{trifiuoromethoxy)-2-naphthyil-1H-pyrazol-1-

30 yltethyDbenzovl]-B-alanine. feri-Butyl N-{4-[(15)-1-(3-(3,5-dichlorophenyl)-5-

{[{trifluoromethylsulfonylloxy}-1 H-pyrazol-1-yDethyl|benzoyl} -B-alaninate {10 mg, 0.016 mmol), 6-

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

35 microwavé reactor to 100 °C for 10 min. The mixture was quenched with 1.5 ml of CH.CN:H,0 (3:1,
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MeO Cald: 623.22 Obsd: 624.19 A 81 5-ClI, 2-ePentOPh Me0 Cald: 637.23 Obsd: 638.22 A 87
2,5-diCIPh Me0 Cald:587.14 Obsd:588.31 B 83 2,3,5-triCIPh Me0 Cald:621.10 Obsd:622.20 B 84
3-C1, 4-MeOPh CI Cald: 587.14 Obsd: 588.20 A 85 3-C1, 4-EtOPh CI Cald: 601.15 Obsd: 602.20 A 86

with 5% TFA) and product separated through reverse phase preparative HPL.C. The collected product
was treated with 1 ml of TFA-DCM (1:2) for 30 min, and the residue lyophilized to give N-{4-((1S)}-1-{3-
(3,5-dichlorophenyl)-5-{6-(trifluoromethoxy)-2-naphthyl]-1 H-pyrazol-1-yl}ethyl)benzoyl]-B-alanine as
fine powder. NMR (500 MHz, DMSO-dq} 8:1.91(d, J = 7.0 Hz, 3H); 2.46 (, T = 7.0 Hz, 2ZH); 3.41 (q, J =

5 7.0Hz 2H); 5.78(q, J= 7.0 Hz, 1H); 7.21 {d, J= 8.4 Hz, 2H); 7.22 (s, 1H); 7.57 (1,1 = 1.9 Hz, 1H);
7.58~7.60 (m, 2H); 7.72 (4, T = 8.4 Hz, 2 H); 7.94 (d, J= 1.9 Hz, 2H); 8.04 (br s, 1H); 8.06 (br s, 1H);
8.09 (d, J=9.1 Hz, 1H); 8.13 (d, T = 8.6 Hz, 1H); 8.44(t, J = 5.5 Hz, IH). MS C3;HCLF:N;0, Cald:
641.11; Obsd (M+1): 642.22. '

10 EXAMPLE 2

Cl

N-[4-((1R)-1-{3-(3,3-Dichlorophenv)-53-16-(trifluoromethoxy}-2-naphthvil-1 H-pyrazoi-1-
viiethyDbenzovl]-B-alanine. rer-Butyl N-{4-I(1R)-1-{3-(3,5-dichlorophenyl)-3-
{[(trifluoromethyl)sulfonyl]oxy}-1 H-pyrazol-1-yDethyl]benzoyl} -B-alaninate was converted as described

15  in Example 1, Step D to N-{4-((1R)-1-{3-(3,5-dichlorophenyl)-5-[6-(trifluoromethoxy}-2-naphthyl]-1H-
pyrazol-1-yl}ethyl)benzoyl]-B-alanine as fine powder. NMR (500 MHz, DMSO-dg) 8:1.91(d, J = 7.0 Hz,
3H); 2.46 (1, T= 7.0 Hz, 2H); 3.4 (m, 2H); 5.77 (q, J = 7.0 Hz, 1H); 7.20 (d, J = 8.2 Hz, 2H); 7.21 (s, 1H);
7.56 (t, 7= 2.0Hz, 1H); 7.57~7.60 (m, 2H); 7.71 (d, J = 8.4 Hz, 2 H}; 7.93 (d, J=2 Hz, 2H); 8.04 (brs,
1H); 8.06 (brs, 1H); 8.09 (4, J= 9.1 Hz, 1H); 8.13 (d, J = 8.6 Hz, 1H); 8.44(t, J = 5.5 Hz, 1H). MS

20 CypHyCLFNLO, Cald: 641.11; Obsd (M+1): 642.22,
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3-Cl, 4-PrOPh CI Cald: 615.17 Obsd: 616.00 A 87 3-C1, 4-cPrCH20OPh CI Cald: 627.17 Obsd: 628.20
A 88 3-C1, 4-cPentOPh CI Cald: 641.18 Obsd: 642.20 A 89 3-CF3Ph CI Cald:587.20 Obsd:588.39 B
90 2,5-diFPh MeO Cald: 555.20 Obsd: 556.25 A 91 2,5-diFPh CF30 Cald: 609.17 Obsd: 610.24

10

15

20

25

30

GENERIC SYNTHESIS OF PYRAZOLES, METHOD B
EXAMPLE 3

o) 0
y@AN/\/U\OH
H
cl NN _

Ci

Step A Ethyl 3-(6-methoxy-2-naphthyD-3-oxopropanoate. A suspension of MgCl, (3.5 g, 35 mmol),

potassium ethyl malonate (4.6 g, 30 mmol), and triethylamine (15 ml, 105 mmol) in dry ethyl acetate (100
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 HCI 2X, 5% K,CO; 2X, brine 2X. Evaporation of solvent and vacuum drying
afforded ethyl 3-(6-methoxy-2-naphthyi)-3-oxopropanoate as an oil. NMR (500 MHz, CDCl;) &: 1.26(t, J
=7.1 Hz, 3H); 3.95(s, 3H); 4.09 (s, 2H); 4.23(q, J = 7.1Hz, 2H); 7.15(d, J = 2.5 Hz, 1H); 7.21{dd, J=2,5
Hz, 9.0 Hz, 1HY; 7.77 (d, J = 8.7 Hz, 1H); 7.85 (d, ] = 9.0 Hz, 1H); 7.98(dd, J = 1.8 Hz, 8.7 Hz, 1H);
8.38(d, J= 1.8 Hz, 1H). About 10% of the enol form is observed in the NMR.

Step B 5-(6-Methoxy-2-naphthyD-2.4-dihydro-3H-pvrazol-3-one. Ethyl 3-(6-methoxy-2-naphthyl)-3-

oxopropanoate (5.0 g, 18.3 mmol) and anhydrous hydrazine (0.63 m! 20 mmol) were refluxed in HOAc
(100 ml) for 3 hours. Sclvent was removed under reduced pressure, and the residue was washed with
DCM and collected by filtration to give 5-(6-methoxy-2-naphthyl)-2,4-dihydro-3H-pyrazol-3-one as an
off-white solid. This compound exists in the enol form in DMSO. NMR (500 MHz, DMSO-dg) 8: 3.87
(s, 3H); 5.95 (s, 1H); 7.17 (dd, T = 2.7 Hz, 9.0 Hz, 1H); 7.31 {d, ] = 2.7 Hz, 1H); 7.74~7.84 (m, 3H); 8.11
(brs, TH); 9.66 (br s, 1H); 12 (br, 1H). MS C,H12N,0O, Cald: 240.09, Obsd: (M+1) 241.08.

Step C 3-(6-Methoxy-2-naphthyl)-1/-pvrazol-5-vl trifluoromethanesulfonate. 3-(6-Methoxynaphth-

2-y1)-5-pyrazolin-5-one (1.58 g, 6.58 mmol) and pyridine (1.62 ml, 20 mmol) were dissolved in THF (20
ml) at =78 °C. Triflic anhydride (1.68 mi, 10 mmol) was added via syringe. The cooling bath was
removed, and the reaction mixture was stirred for 2 hours. The mixture was cooled down to -78 C and
diluted with ethyl acetate (50 mi) and 2N HC1 (10 ml). The ethyl acetate layer was washed with dilute
HC1 2X, brine 2X. Evaporation of solvent left a purple residue, which was purified by column
chromatography (8i0,, 0-2.5% ethyl acetate in DCM) to give 3-(6-methoxy-2-naphthyl)-1H-pyrazol-5-yl
trifluoromethanesulfonate as a white solid. NMR (500 MHz, DMSO-dq) 6: 3.89 (s, 3H); 6.93 (d, J=2.2
Hz, 1H); 7.23 (dd, J = 2.7 Hz, 8.8 Hz, 1H); 7.37 (d, 7= 2.7 Hz, 1H); 7.82~7.86 (m, 2H); 7.92 (d, ] = 8.7
Hz, 1H); 8.82 (s, 1H). M8 CsH,;F3N:0,8, Cald: 372.04; Obsd (M+1): 373.06.
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A 92 2.4 5-triFPh MeO Cald: 573.19 Obsd: 574.30 93 2,4,5-FPh CF 30 3 Cald: 627.16 Obsd: 628.20
A 94 2-F, 5-CF1Ph CI Cald: 609.14 Obsd: 610.30 A 95 4-Cl, 2-MeOPh Me Cald: 583.19 Obsd: 584.30
A 96 4-C1, 2-EtOPh MeO Cald: 597.20 Obsd: 598.30 A 97 4-ClI, 2-cPentOPh -MeO

Step D fert-Butvl N-(4-acetylbenzovl)-B-alaninate. A solution of NaOH (1.7 g/12 ml) was added to
methyl 4-acetylbenzoate (5.04 g, 28.3 mmol) in MeOH-dioxane (2:1, 60 ml). After stirring at room

temperature for 12 hr, the mixture was acidified with SN HCL, and extracted with ethyl acetate. The
organic layer was washed with brine, dried over Na,SO,. 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
10 0.5 N HCL The organic layer was washed with 0.5 N HC1 3X, 5% K,CO; 2X, brine 2X. Evaporation of
solvent, and chromatography over SiO; (10-20% ethyl acetate in DCM) afforded rert-butyl N-(4-
acetylbenzoyl)-B-alaninate as a while solid. NMR (500 MHz, CD,0OD) 8: 1.44 (s, 9H); 2.57 (1, T= 7.0
Hz, 2H); 2.63 (s, 3H); 3.61 (t, T= 7.0 Hz, 2H); 7.89 (d, J = 8.5 Hz, 2H); 8.05 (d, J = 8.5 Hz, 2H)}.
Step E ferr-Butyvl N-{4-{1-hvdroxvethvlbenzovl]-B-alaninate. Sodium borohydride {0.28 g, 7.4 mmol)
15  was added as solid to a solution of rert-butyl N-(4-acetylbenzoyl)-B-alaninate (2.11 g, 7.24 mmol) in

MeOH (50 ml). After stirring at room temperature for 30 min, the reaction was quenched by adding ethyl
acetate (150 ml) and 2N HCI (50 ml). The organic layer was washed with 1 NHCI 2X, brine 2X, and
dried over Na,SQ,. Evaporation of solvent and vacuum drying afforded terz-butyl N-[4-(1-
hydroxyethyl)benzoyl]-B-alaninate as a colorless oil. NMR (CDCly) 8: 1.46 (s, 9H); 1.49 (d, J = 6.6 Hz,
20 3H); 2.55(t, J= 6.0 Hz, 2H); 3.67 {¢, ] = 6.0 Hz, 2H}); 4.94 (q, ] = 6.6 Hz, 1H); 6.88 (br, 1H); 7.42(d, T =
8.2 Hz, 2H); 7.72 (d, 7= 8.2 Hz, 2H). MS C;sH»NO, Cald: 293.16; Obsd: (M+Na).316.12.
Step F rert-Butyl N-{4-[1-(5-(6-methoxy-2-naphthyl)-3-{[(trifluoromethvhsuifonvlioxvi-1H-pyrazol-
1-vl)ethyl}benzovli-B-alaninate. 3-(6-Methoxy-2-naphthyl)-1 H-pyrazol-5-yl trifluoromethanesuifonate
{1.36 g, 3.65 mmol), fert-butyl N-[4-(1-hydroxyethyl)benzoyl]-f-alaninate (1.2 g, 4.02 mmol}, and

25 triphenylphosphine (1.44 g, 5.48 mmo}) were suspended in DCM (25 ml). Diisopropyl azodicarboxylate
(0.87 ml, 4.38 mmol) was added slowly. The mixture was stirred for 2 hr and then concentrated o ~ 10
ml. This residue was chromatographed (Si0,, 25-30% ethyl acetate gradient} to give 0.727 g of tert-butyl
N-{4-[1-(3«(6-methoxy-2-naphthyl)-5-{{(trifluoromethyl)sulfonyljoxy} -1 H-pyrazol-1-yljethyl]benzoyi} -
f-alaninate, NMR (500 MHz, CDCl;) &: 1.45 (s, 9H); 2.01 (d, T= 7.1 Hz, 3H); 2.53 (t, J= 5.9 Hz, 2H);

30 3.67(q,J=5.9Hz, 2H); 3.94 (s, 3H); 5.56 (¢, T =7.1 Hz, 1H); 6.54 (s, 1H); 6.78 (br, 1H); 7.16 (br, 1H),
7.17(dd, J= 2.6 Hz, 9 Hz, 1H); 7.41 (d, J=8.4Hz, 2H); 7.74 (d, F =8.4 Hz, 2H}); 7.78(d, ] = 8.4Hz, 1H);
7.79 (d, J=8.5Hz, 1H); 7.93 (dd, J = 1.8Hz, 8.5Hz, 1H); 8.14 (d, J = 1.6 Hz, 1H). MS C;;H5,FsN:0,S
Cald: 647.19; Obsd (M + Na): 670.02 and 1.165 g of tert—butyi N-{4-[1-(5-(6-methoxy-2-naphthyl)-3-
{[(trifluoromethyl)sulfonyl]oxy} -1 H-pyrazol-1-yl)ethyl]benzoyl} -B-alaninate. NMR (500 MHz, CDCl;)

35 & 1.46(s, 9H); 1.85(d, J = 7.1Hz, 3H); 2.55 (t, J = 5.8Hz, 2H); 3.68 (g, J = 5.8 Hz, 2H); 3.95 (s, 3H}): 5.52
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Cald: 637.23 Obsd: 638.40 A 98 4-C1, 2-cPrCH20Ph Me Cald: 623.22 Obsd: 624.30 A 99 4-CI,
2-PrOPh CI Cald: 615.17 Obsd: 616.30 A TABLE 4 CO2H NH Example Ar R LC-MS data Method
100 4-C1, 2-PrOPh CF30 Cald: 665.19 Obsd: 666.32 A 101 4-C1, 2-PrOPh Me

(g, F=7.1 Hz, 1H); 6.23 (s, 1H); 6.85 (br, IH); 7.16(d, I = 2.6 Hz, 1H); 7.21 (dd, J = 2.6 Hz, 8.7 Hz, iH);
722 (d, T =8.4 Hz, 2H): 7.24 (dd, T = 1.5 Hz, 8.4 Hz, 1H);7.62(d, I = 1.5Hz, 1H); 7.67 (d, T = 8.7Hz,
110); 7.71 (d, T =8.3 Hz, 2H); 7.76 (d, ] = 8.4 Hz, 1H). MS C;;H;,F;N;0,8 Cald: 647.19; Obsd (M+Na):
670.20.

5 Step G N-(4-11-[3-(2.5-Dichiorophenyl)-5-(6-methoxy-2-naphthyl}-1H-pyrazel-1-vllethvlibenzovl}-
B-alanine. teri-Butyl N-{4-[1-(5-(6-methoxy-2-naphthyl)-3- {[(trifluoromethy])sulfonylioxy}-1/7-
pyrazol-1-yl)ethylJbenzovl} -B-alaninate {26 mg, 0.04 mmol), 2,-5-dichlorophenylboronic acid (15 mg,

0.08 mmol}, and PdCL{dppf) (12 mg, 0.014 mmol), were suspended in toluene (0.6 ml) in a glass tube.
A solution of Cs,CO; (5 M, 25 ul) was added. The mixiure was deoxygenated by vacuum-N, 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 CH;CN-H,O, and
purified by reverse phase preparatory HPLC. The intermediate ester thus obtained was de-protected by
treatment with TEFA-DCM (1:2, 1 mi) for 30 min. Evaporation of solvent and lyophilization from
CH:CN-H;O vielded N-1-(4-(2-hydroxycarbonylethylaminocarbonyl)phenyljethyl-3-(2,5-

15 dichlorophenyl)-5-(6-methoxynaphth-2-yl)pyrazole as a fine powder. NMR (500 MHz, DMSO-dq) &:
1.90 (d, J=6.9 Hz, 3H); 2.47 (t, Y= 7.1 Hz, 2H); 341 (q, J = 7.1 Hz, 2H); 3.89 (s, 3H); 5.79 (¢, = 6.9
Hz, 1H); 7.02 (s, 1H); 7.22 (d, = 8.4 Hz, 2H); 7.23 (4, ] = 9.0 Hz, 1H); 7.39 (d, ] = 2.6 Hz, 1H); 7.44
(34, T=1.7 Mz, 8.3 Hz, 1H); 747 (dd, J=2.6 Hz, 8.6 Hz, 1H); 7.61 {d, J = 8.6 Hz, 1H}; 7.74 (d,J = 8.4
Hz, 2H); 7.83 (d, J= 9.0 Hz, 1H); 7.88 (d, J = 1.7 Hz, 1H); 7.90 (d, J= 8.6 Hz, 1H); 7.92(d, J = 2.6 Hz,

20 TH). MS CypllyChN;0, Cald: 587.14; Obsd (M+1), 588.21.

Racemic N-(4-{1-[3-(2,5-dichloropheny!}-5-(6-methoxy-2-naphthyl)-1H-pyrazol-1-yljethyl } benzoyi)-B-
alanine prepared in Example 3 was separated into its enantiomers by chromatography using a ChiralPak
AS column (10 x 250 mm), eluting with 40% MeOH:CO, (0.1%TFA) at 10 mL/min, 40°C to give

25  Example 82 (Table 3) and Example 106 (Table 4). Stercochemical assignment was tentative based on

comparison of biological data with other analogues. This also applies to Examples 69, 83, §9, and 107.
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Cald: 611.22 Obsd: 612.37 A 102 5-C1, 2-CF30Ph CF30 Cald: 691.13 Obsd: 691.90 A 103 5-Cl,
2-CF30Ph Me0 Cald: 637.16 Obsd: 638.16 A 104 3,5-diCIPh Me Cald:587.14 Obsd:588.26 B 105
3,5-diCIPh CF3 Cald: 625.11 Obsd: 626.28 A 106 2,5-diCIPh MeO Cald:587.14 Obsd:588.31 B 107

GENERIC SYNTHESIS OF PYRAZOLES, METHOD C
EXAMPLE 4

ol
N CO2H
H

-om

5  Step A Ethyl 4-{(1.5)-1-[3-(3,5-dichlorophenv])-5-oxo-4.5-dihydro-1H-pvrazol-1-yllethylibenzoate
Ethyl 3-(3,5-dichlorophenyl)-3-oxopropanoate (4.2 g, 16.1 mmol) and {(15)-1-[4-
(ethoxycarbonyl)phenyl]ethyl} hydrazinium trifluoroacetate (5.2 g, 16.1 mmol) were heated in dry

Cl

acetonitrile (100 ml) to 85 °C for 1 hr. The solvent was removed under reduced pressure, and the residue
purified by column chromatography (SiO,, 20% ethyl acetate in hexanes) to give ethyl 4-{(15)-1-[3-(3,5-

10 dichlorophenyl)-5-oxo-4,5-dihydro-1 H-pyrazol-1-yliethyl} benzoate as a white solid. NMR (500 MHz,
CDCl:) 8: 1.38 (t, =71 Hz, 3H); 1.78 (d, J = 7.0 Hz, 3H); 3.55 (d, J = 22.6 Hz, 1H); 3.60 (d, } = 22.6
Hz, 1H); 4.36 (¢, J=7.1 Hz, 2H); 5.57 (q. J = 7.0 Hz, 1H); 7.39 (t, J = 1.9 Hz, 1H); 7.50(d, J = 8.4 Hz,
2H). 7.52(d, 7= 1.9 Hz, 2H); 8.02(d, J = 8.4 Hz, 2ZH). MS CyH,;5CLN,O; Cald: 404.07; Obsd (M + 1):
405.20.

15 Step B Ethyl 4-[{15)-1-(3-(3.5-dichlorophenvh-S-{i(trifluoromethylhsulfonviioxyi-1H-pyrazol-1-
vi)ethyl]benzoate. Ethyl 4-{(15)-1-[3-(3,5-dichlorophenyl)-5-0ox0-4,5-dihydro-1 H-pyrazol-1-
yiJethyi}benzoate (4.93 g, 12.2 mmol), and triethylamine (8.5 ml, 61 mmol) were dissolved in THF (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 phase was washed

20 with water, IN HC1 2X, and brine 2X. Flash column chromatography (Si0;, 0-5% ethyl acetate in
hexanes) yielded ethyl 4-{(1.5)-1-(3-(3,5-dichlorophenyl}-5- {[(trifluoromethyl)sulfonyljoxy}-1H-pyrazol-
1-yi)ethyllbenzoate as a colorless oil. NMR (500 MHz, CDCI5) &: 1.38 (t,J = 7.1 Hz, 3H); 1.98(d, J =
7.0 Hz, 3H); 4.36 (q, Y= 7.1 Hz, 2H); 5.55 (g, J= 7.0 Hz, 1H); 6.43 (s, 1H); 7.33 (t, ] = 1.9 Hz, 1H); 7.36
(d,J=8.4Hz 2H); 7.68 (d, T = 1.9 Hz, 2H); 8.02 (d, I = 8.4 Hz, 2H).

25  Step C Ethyi 4-{(1.5)-1-|3-(3.53-dichlorophenyl)-5-(6-methoxy-2-naphthvl)-1H-pyrazol-1-
yiiethviibenzoate. Ethyl 4-[(1S)-1-(3-(3,5-dichlorophenyl)-5- {[(trifluoromethyl}sulfonyljoxy}-1H-
pyrazol-1-yl)ethylibenzoate (2.15 g, 4.0 mmol), 6-methoxy-2-naphthylboronic acid (1.18 g, 6.0 mmol),

and triethylamine (1.2 ml, 8.0 mmol) were dissolved in dimethoxyethane (40 ml) in a thick-wall tube.

The reaction mixture was purged with N; for 15 min. Catalyst Pd(PPhs), (350 mg, 8%) was added, and
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2,3,5-diCIPh Me0 Cald:621.10 Obsd:622.20 B TABLES Example Ar R Stereo chemistry LC-MS data
Method 108 3,5-diCIPh CF30 S Cald: 641.11 Obsd: 642.21 A 109 3,5-diCIPh CF30 R Cald: 641.11
Obsd: 642.21 A 110 4-C1, 2- PrOPh CF30

the test tube was heated in a microwave reactor to 100 °C for 15 min. The solvent was removed under
reduced pressure, and the residue partitioned between ethiyl acetate and 1N HCL. The organic layer was
washed with 0.5 NH,C1 2x, brine 2x, dried over Na,S0y, and filtered through a Celite pad. The crude
product was purified by column chromatography (Si0,, 10-15% ethyl acetate in hexanes) to give ethyl 4-
5 {(18)-1-[3-(3,5-dichloropheny!)-5-(6-methoxy-2-naphthy!)-1 H-pyrazol-1-yllethyl }benzoate as a dry film.
NMR (500 MHz, CDClL) 8: 1.38(¢, J = 7.1Hz, 3H); 1.96(d, I = 7.0 Hz, 3H); 3.95(s, 3H); 437(q, I = 7.1
Hz, 2H); 5.59(q, = 7.0 Hz, 1H); 6.65 (s, 1H); 7.17(d, J=2.6 Hz, 1H); 7.20 (dd, J= 2.6, 8.9 Hz, 1H});
7.28 (d, J = 8.4 Hz, 2H); 7.29(dd, T = 1.8, 8.5 Hz, 1H); 7.30 (1, F = 1.9 Hz, 1H); 7.63 (d, J = 1.8 Hz, 1H),
7.67(&, 1 =89 Hz, 1H); 7.76 (d, J = 8.5 Hz, 1H); 7.80 (d, ] = 1.9 Hz, 2H); 7.99 (d, = 8.4 Hz, 2H); MS
10 C.31H26C12N203 Cald: 544.13; Obsd: 545.15.
Step D 4-{(15)-1-[3-(3.5-dichiorophenyl}-3-(6-methoxy-2-naphthyl}-1H-pvrazol-1-vljethviibenzoic -
acid. Ethyl 4-{(15)-1-[3-(3,5-dichlorophenyl)-5 —(6-methoxy—Z-naphthyl)- 1H-pyrazol-1-yl]ethyl} benzoate
(3.53 g, 6.48 mmol)} was dissolved in MeOH-dioxane (1:1, 100 ml), and a sokution 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 HCI and extracted with ethyl acetate.
The organic layer was washed with brine 2X and dried over Na,SO,. Evaporation of solvent and vacuum
drying gave 4-{(18)-1-{3-(3,5-dichlorophenyl)-5-(6-methoxy-2-naphthyl)-1 H-pyrazoi-1-vllethyl} benzoic
acid as a white powder. NMR (500 MHz, CDCL) 6: 1.97 (d, J= 7.0 Hz, 3H); 3.95 (5, 3H); 5.61 (¢, ] =
7.0 Hz, 1H); 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, J= 1.6, 8.4 Hz,

20 1H); 731 (4, J= 1.9 Hz, 1H); 7.32(d, J = 8.4 Hz, 2H); 7.63 (d, = 1.6 Hz, 1H); 7.67 (4, } = 9.0 Hz, 1H);
7.77 (8, J= 8.4 Hz, 1H); 7.80 (d, J= 1.9 Hz, 2H); 8.05(d, J = 8.4 Hz, 2H).
Step E N-(4-1{15)-1-13-(3.5-Dichlorophenyl)-5-(6-methoxy-2-naphthvh)-1 H-pyrazol-1-
vilethviibenzovl)-B-alanine. 4-{(15)-1-{3-(3,5-Dichlorophenyl)-5-(6-methoxy-2-naphthyl)-1 H-pyrazol-
1-ylJethyl}benzoic acid (3.5 g, 6.76 mmol), beta-alanine t-buty! ester hydrochloride (3.7 g, 20 mmol),

25  DIEA (3.53 ml, 20 mmol}, and DMAP (40 mg, 5%) were dissolved in DCM (50 ml), followed by
addition of solid EDC HC1 (1.6 g, 8.1 mmol). More EDC HCI (1.8 g) was added after one hour. The

reaction was completed m about 3 hr as monitored by LC-MS. Ethyl acetate was added to the reaction

mixture, and this was washed with 1N HCI 3X and brine 2X. The crude product was then purified by
column chromatography (8102, 0-6% ethyl acetate in DCM) to give teri-butyl N-(4-{(1.9)-1-[3-(3,5-

30 dichlorophenyl)-5-(6-methoxy-2-naphthyl)-1 H-pyrazol-1-yllethyl } benzoyl)-B-alaninate as a dry foan:.
NMR (500 MHz, DMSO-dg) 8: 1.36 (s, 9H); 1.90 (d, J= 6.9 Hz, 3H); 2.44 (1, J= 6.8 Hz, 2H); 3.41 (¢, T =
6.8 Hz, 2H); 3.89 (s, 3H); 5.76 (q, J= 6.9 Hz, 1H); 7.15 (s, 1H); 7.21(d, T = 8.4 Hz, 2H); 7.22(dd, I = 2.6,
9.0Hz 1H); 7.38(d,J=2.6Hz, 1H); 743 (dd, T = 1.9, 8.5 He, 1H); 7.55 (1, T= 1.9 Hz, 1H); 7.71(d, I} =
8.4 Hz 2H); 7.81(d,T=9.0Hz H); 7.85(d,J=19Hz, 1H); 790 (d,J= 8.5 Hz, 1H); 7.92 (d, ] = 1.9 Hz,

35  2H); 8.44 (t,J=352Hz, iH).

T



S Cald: 665.19 Obsd: 666.31 A 111 4-C1, 2- PrOPh CF30 R Cald: 665.19 Obsd: 666.31 A 112
3,5-diCIPh CF3 racemic Cald: 625.11 Obsd: 625.91 A 113 5-Cl. 2- CF30Ph CF3 racemic Cald: 675.14
Obsd: 675.87 114 5-C1, 2- CF30Ph CF 30 racemic Cald: 691.13 Obsd: 691.83 A

The t-butyl ester was de-protected in TFA-DCM (1:2, 260 ml) for 30 min. Evaporation
of solvent and vacuum drying left an oily residue which was lyophilized from CH;CN:H,O (1:1, 200 ml)
to give N-(4-{(15)-1-[3-(3, 5-dichiorophenyl)-5-(6-methoxy-2-naphthyi}-1 H-pyrazol-1-yliethyl } benzoyl}-
B-alanine as a white powder. ([e]p™ = +12° (c 2, MeOH)) NMR (500 MHz, DMSO-dg) 8: 1.90 (d, 1= 7.0
5 Hgz, 3H); 247 (t, =7 Hz, 2H); 341 (g, J =7 Hz, 2H); 3.89 (s, 3H); 5.76 (q, I = 7.0 Hz, 1H); 7.16 (s, 1H};
7.20(d,J = 8.4 Hz, 2H); 7.23(dd, J = 2.6, 9.0 Hz, 1H); 7.39(d, 2.6 Hz, 1H); 7.43 (dd, J = 1.7, 84 Hz,
1H); 7.56(t, J=1.9 Hz, 1H); 7.72 (d, J = 8.4 Hz, 2H); 7.83 (d, F=9.0 Hz, 1H); 7.86 (d, J = 1.7 Hz, 1H);
791{(d,I=84Hz, 1H); 793(d, J= 19 Hz, 2H); 8.44 (1, J= 5.6 Hz, 1H). MS C;;H»CLLN;O, Cald:

587.14; Obsd (M+1): 588.24
10

EXAMPLE 5

Step A Ethvl 3-[2—ﬂuor0—5-(triﬂuoromethvi)phenvl]~3-oxopr0panoate. Potassium ethyl malonate

(10.2 g, 60 mmol), MgCl.{ 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-triflucromethylbenzoyl
. 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 mi). The organic layer was washed with 0.5 N

HCI1 2X, 5% K,CO; 2X, brine 2X, and dried over Na,SO,. Evaporation of the solvent and vacuum drying

afforded ethyl 3-[2-fluoro-3-(triflucromethyl)phenyl]-3-oxopropanocate as a pale yellow oil. NMR {500
20 MHz, CDCl) é: 1.25(,J=74 Hz, 3H); 1.32%; 4.00(d, Jp.;y = 3 Hz, 2H); 4.21 (q, J = 7.4 Hz, 2H); 5.8%;

7.22%. 729 (t, J=10.3 Hz, 1H); 7.66%*; 7.82 (br, 1H); 8.14%; 8.24(d, } = 6.4 Hz, 1H). Enol form* exists

in about 35%.

Step B Ethyl 4-((18)-1-{3-12-fluoro-5-(trifluoromethvl)phenyl]-5-0x0-4,5-dihvdro-1/1-pyrazol-1-

vllethyDibenzoate. Ethyl 3-[2-fluoro-5-(trifluoromethyl)phenyl]-3-oxopropanoate (3 g, 9.7 mmol) and

25 {(18)-1-[4-(ethoxycarbonyl}phenyl]ethyl} hydrazinium trifluoroacetate (2.64 g, 8.2 mmol) were heated in
dry acetonitrile (150 ml) to 85 °C for & hr. Solvent was evaporated and the residue purified by flash
column chromatograph (8i0,, 25% ethyl acetate in hexanes) to give ethyl 4-((15)-1-{3-[2-fluoro-5-
(trifluoromethylphenyl]-5-0x0-4,5-dihydro-1 /-pyrazol-1 -yl }ethyl)benzoate as a white solid. NMR (500
MHz, CDClLy) 6: 1.38(t, = 7.1, 3H); 1.82 (d, 7.2 Hz, 3H); 3.81 (dd, J = 3 Hz, 23.9 Hz, 1H); 3.87 (dd, J
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TABLE 6 CO2H NH Example Ar R LC-MS dataMethod 115 F 3,5-diCIPh H Cald: 557.13 Obsd: 558.0
A 116 4-CF30Ph H Cald: 573.19 Obsd: 574.17 A 117 4-CF30Ph EtO Cald: 617.21 Obsd: 618.33 A 118
4-C1, 2-PrOPh H Cald: 581.21 Obsd: 582.30 A 119

10

15

20

25

30

35

=3 Hz, 23.9 Hz, 1H); 4.36 (¢, J=7.1 Hz, 2H); 5.60 (q, J= 7.2 Hz, 1H); 7.25 (1, I=0.5 Hz, [H); 751 (4,
I=28.4Hz, 2H): 7.66 {(br, 1H); 8.03 (d, J = 8.4 Hz, 2H); 8.25 (dd, J= 1.8 Hz, 6.4 Hz, 1H}. MS
CoHisFaN2O;

Cald: 422.13; Obsd (M+1): 423.09.

Step C Ethvl 4-1(1.5)-1-(3-[2-fluore-5-(trifluoromethyDphenvi|-53-{l(trifluoromethvi}-sulfonviloxvi-
1H-pyrazol-1-vllethyllbenzoate. Ethyl 4-((15)-1-{3-[2-fluoro-5-(trifluoromethyiphenyl}-5-oxo-4,5-
dihydro-1H-pyrazol-1-yl}ethyl)benzoate (1.42 g, 3.36 mmol) and triethylamine (2.4 ml, 17.3 mmol) were
dissoived in THF (25 ml) and cooled to -78 °C. Triflic anhydride (1.1 ml, 6.6 mmol} was added. The

cooling bath was removed and reaction mixture stirred for 1 h. Ethyl acetate (100 ml) was added, and the

organic phase washed with water, 1IN HCI 2X, and brine 2X. Flash column chromatography (810, 0-5%
ethyl acetate n hexanes) yielded ethyl 4-[(15)-1 ~(3—{2—ﬂuoro—5-(triﬂuoromethyl)phenyl]-5-
{[(trifluoromethyDsulfonyljoxy} -1 H-pyrazol-1-yi)ethyl[benzoate as a colorless oil. NMR (500 MHz,
CDCly) 8: 1.38 (t,J=7.1 Hz, 3H); 2.01 (d, ] = 7.0 Hz, 3H); 4.36 (q, } = 7.1 Hz, 2H); 5.39 (q, )= 7.0 Hz,
1); 6.64(d, Jpy=35Hz, 1H), 7.25(,7=9.7 Hz, 1H); 7.37 (d,J = 8.3 Hz, 2H); 7.59 (m, 1H); 8.03 (d, J =
8.3 Hz, 2H); 8.38 (dd, ¥ = 2.7 Hz, 6.7 Hz, 1H). MS CpH;;F;N,05S Cald: 554.07; Obsd (M+1): 555.16.
Step D Ethyl 4-{(1.5)-1-13-[2-fluore-5-(trifluoromethvl}phenvl]-5-(6-methoxy-2-naphthvl)-1H-
pyrazol-1-yliethvlibenzeate. Ethyl 4-[(15)-1-(3-[2-fluoro-5-(trifluoromethyl}phenyi]-5-
{[(trifluoromethyDsulfonylloxy} -1 H-pyrazol-1-yl)ethyl|benzoate (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 m). After deoxygenation (vacuum-N; cycles) Pd(PPh;)s (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 column chromatography (510, 5-
20% ethyl acetate in hexane gradient) to give ethyl 4-{(15)~1-[3-[2-fluore-5-(trifluoromethyl)phenyl]-5-
(6-methoxy-2-naphthyl)-1 H-pyrazol-1-yljethyl } benzoate as colorless gel. NMR (500 MHz, CDCl) 6:
1.38 (£, T=7.1 Hz, 3H); 1.99 (d, J= 7.1 Hz, 3H); 3.96 (s, 3H); 437 (q, J=7.1 Hz, 2H); 5.64 (g, J="7.1
Hz, 1H); 6.87 (d, Jp.u = 4.2 Hz, 1H); 7.17(d, J= 2.5 Hz, 1H); 7.20 (dd, J= 2.5 Hz, 8.9 Hz, tH); 7.25 (t,
I=95Hz 1H); 730 (d, = 8.4 Hz, 2H); 732 (dd, J= 1.5 Hz, 8.4 Hz, 1H}; 7.56 (m, 1H); 7.66 (d,J=1.5
Hz, 1H); 7.68 (d, 7= 8.9 Hz, 1H); 7.77 (d, I = 8.4 Hz, 1H); 8.00(d, J=8.4 Hz, 2H); 8§.48 (dd, ] = 2.7 Hz,
6.8 Hz, 1H). MS C3,HyFiN,O4 Cald: 562.19; Obsd (M+1): 563.33.

Step E 4-{(1.5)-1-13-[2-Fluoro-5-{trifluoromethyl)phenvi]|-5-{6-methoxy-2-naphthy)-1H-pyvrazol-1-
vilethvilbenzoic acid. Ethyl 4-{(15)-1-[3-[2-fluoro-5{trifluoromethylyphenyl]-5-(6-methoxy-2-
naphthyl)-1 FH-pyrazoi-1-yllethyl} benzoate (2.87 g, 5.11 mmol) 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,SO,.
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5-C1, 2-CF30Ph H Cald: 607.15 Obsd: 608.09 A 120 F.-7K-'" FCY-- CF30 Cald: 653.16 Obsd: 654.17
A 1211 o--..H F-.7(,.7,k FO MeO Cald: 599.19 Obsd: 600.23 A 122 0--.T.-i--Th F----/ll H Cald: 569.18
Obsd: 570.18 A 123 F F 0 11l MeO Cald: 599.19 Obsd: 600.20

Evaporation of solvent and vacuum drying afforded 4-{(15)-1-[3-[2-fluoro-5-(trifluoromethyl)phenyl]-5-
(6-methoxy-2-naphthyl)-1 H-pyrazol-1-yljethyi} benzoic acid as colorless dry foam. NMR (500 MHz,
CDCly) 8: 2.00 (d, J = 7.0 Hz, 3H); 3.95 (s, 3H); 5.65 (g, J = 7.0 Hz, 1H); 6.88 (d, Jpy = 4.2 Hz, 1H);
7.37(d,7=2.5Hz, |H); 720 (dd, J = 2.5 Hz, 8.9 Hz, 1H); 7.26 (1, = 8.6 Hz, 1H); 7.31 (dd, ] =1.8 Hz,
5  8.5Hz 1H) 7.32(4,1= 84 Hz, 2H); 7.56 (m, 1H); 7.66 {d, J = 1.8 Hz, 1H); 7.68 (d, J = 8.9 Hz, 1H}),
7.77(d, T= 8,5 Hz, 1H); 8.06 (4, J = 8.4 Hz, 2H); 8.48 (dd, J = 2.9 Hz, 6.9 Hz, 1H). MS CsHyFiN,O,
Cald: 534.16; Obsd (M+1): 535.17.
Step F N-(4-1(15)-1-[3-]2-Fluoro-3-(trifluoromethylphenvli-5-(6-methoxy-2-naphthv)-1 H-pyrazol-
1-vllethvlibenzoyD-B-alanine, 4-{{15)-1-{3-[2-Fluoro-5-(trifluoromethyl)phenyl]-5-(6-methoxy-2-

10 ﬁaphthyl)uihﬁpyruol»l~y1]éthyl}benzoic acid (2.93 g, 5.48 mmol), beta-alanine t-butyi ester
hydrochloride (2.73 g, 15 mmol), and DIEA (3.5 ml, 20 mmol} were dissolved in DMF (35 ml), followed
by slow addition of PyBOP (2.93 g, 5.62 mmol} in DMF (10 ml). The reaction was stirred for 10 min,
and diluted with ethyl acetate (200 ml), washed with IN HCI 2x, 5% K,CO; 2x, and brine 2x. The
solvent was evaporated and resulting residue was purified by flash chromatography (Si0., 0-6 % ethyl

15 acetate in DCM gradient) to give feri-butyl N-(4-{(15)-1-[3-[2-fluoro-5-(trifluoromethyl)phenyl}-5-(6-
methoxy-2-naphthyl)-1H-pyrazol-1-yl]ethyl ; benzoyl)-P-alaninate as a dry foam. NMR (500 MHz,
DMSO-dg) 6: 1.35 (s, 9H); 1.92 (d, T = 6.9 Hz, 3H); 2.44 (¢, J = 7.0 Hz, 2H); 3.41 (q, J = 7.0 Hz, 2H);
3.89 (s, 3H); 5.80 (q, J = 6.9 Hz, 1H); 6.94 (d, Jp.y= 3.8 Hz, 1H); 7.21 (d,J=83 Hz, 2H); 7.22(dd, J =
2.6 Hz, 9.0 Hz, 1H); 7.39(d. Y= 2.6 Hz, 1H); 7.44 (dd, J = 2.6 Hz, 8.5 Hz, 1H); 7.58 (., J = 9.7 Hz, 1H);

20 7.72(d,J= 8.3 Hz, 2H); 7.79 (m, 1H); 7.83 (d, T = 9.0 Hz, IH); 7.8%(d, I =2.6 Hz, 1H); 790 (d, J=8.5
Hz, 1H); 8.33 (dd, F= 2.8 Hz, 6.6 Hz, 1H); 8.44(t, J = 5.5 Hz, NH). MS C;;H;5F:N;0, 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. Affer evaporation and vacuum drying, the residue was lyophilized from CH,CN:H,O (1:1, 300
25 mi) to give N-(4-{(18)-1-[3-[2-fluoro-5-(trifluoromethyl)phenyl}-5-(6-methoxy-2-naphthyl)-1 H-pyrazol-
1-yljethyl}benzoyl)-B-alanine as a fine powder. ([a]p™ = -6 ° (¢ 2, MeOH)). NMR (500 MHz, DMSO-
dg) 8:1.92(d,J=6.9 Hz, 3H); 2.47 (1, I = 6.8 Hz, 2H); 3.41 (g, T = 6.8 Hz, 2H); 3.89 (s, 3H); 5.80 (q,J =
6.9 Hz, 1H); 6.94 (d, Jp.q = 3.8 Hz, 1H); 7.20 (d, J= 8.4 Hz, 2H); 7.23 (d4, 7= 2.8 Hz, 9.0 Hz, 1H}; 7.39
(d, ¥=2.8Hz, 1H); 7.44 (dd, J = 2.0 Hz, 8.6 Hz, 1H); 7.58 ({,J = 9.7 Hz, 1H); 7.73 (d, J = 8.4 Hz, 2H);
30 779 (m, 1H); 7.84(d, F=9.0 Hz, 1H); 7.89(d, I =2.0Hz, 1H); 7.90 (d, J=8.6 Hz, iH); 8.33 (dd, J= 2.8
Hz, 6.9 Hz, 1H); 8.45 (t, J= 5.5 Hz, IH NH). MS C3;Hy;FaN;O4 Cald: 605.19; Obsd (M+1): 606.32.
Following the procedures outlined for Examples 1 - 5 the compounds listed in Table 1 - 6

were prepared,
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124 FF O Il Cald: 569.18 Obsd: 570.20 A 125 a-_,----..-\- F-F7KO | CF30 Cald: 653.16 Obsd: 654.23
A 126 4-C1Pb MeO Cald: 553.18 Obsd: 554.02 B 127 4213uPh MeO Cald: 575.28 Obsd: 576.12 B 128
3-F, 4-EtOPh Me Cald: 581.23 Obsd: 582.31 B 129

TABLE 1
COzH
Q
NH
AN,
'\ N
o
o
R
Example Ar R LC-MS data Method
* s [ w TESGN [
T T GRS |
N I BT I -
e [Tae TEESE [
10 4-CF;, 2-PrOPh H ggiiii:: 66(());2%?3 N
T eencron | wo [SR G | s
T eeem Two | GEGE
T [eemaron [Teo | GRGE |
s | somon [ wo [ SRR [
T [enm [we | GESR T
T e e QSRR
T eem [wo [GER ]
T emem [ e | QEER [
20 2-F, 5-CF3Ph MeO « 5
2 4-C1, 2-EtOPh MeO - 5
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3-F, 4-CF30Ph Me0 Cald:621.19 Obsd:622.26 B 130 3,5-diFPh Me Cald: 555.20 Obsd: 556.15 B 131
4-FPh Me Cald: 537.21 Obsd: 538.16 B 132 3-EtOPh Me Cald: 563.24 Obsd: 564.29 B 133 3-Me,
4-FPh MeO Cald: 551.2 Obsd: 552.20 B 134 3-F, 4-Me MeO Cald: 567.22 Obsd: 568.17 B 135

* Mass spectrometric data unavailable. "H NMR data for Example 20 - NMR (500 MHz, DMSO-dq) 8
2.46 (1, = 7.1 Hz, 2H); 3.40 (q, Y = 7.0 Hz, 2H); 3.88 (s, 3H); 5.62 (s, 2H); 7.03 (d, Jps = 3.7 Hz, 1H);
7.11(dd, J=8.1 Hz, 2H); 7.21 (dd, J = 2.5,9.1 Hz, 1H); 7.37 (d, ] = 2.5 Hz, 1H); 7.54(dd, ] = 1.9, 8.5
Hz, 1 H); 7.60 (1, J= 9.6 Hz, 1H); 7.72 (d, J = 8.1 Hz, 2H); 7.79 (m, 1H); 7.83 (d, ] = 9.1 Hz, 1H); 7.89
5  (d,T=8.5Hz 1H); 7.98 (brs, 1H); 8.30 (dd, J = 2.7, 6.7 Hz, 1H); 8.45(t, NH, J = 5.6 Hz, 1H). '"HNMR
data for Example 21 - NMR (500 MHz, DMSO-d,) 6:1.41(d, J = 6.8 Hz, 3H); 2.46 (t, ] = 7.0 Hz, 2H);
3.40 (q, T = 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, J =
2,0,8.3Hz 1), 7.11{d, T=8.2 Hz, 2H); 7.17 (d, I = 2.0 Hz, 1H); 7.21(dd, J = 2.5, 9.0 Hz, 1 H); 7.36
(d, J= 2.5 Hz, 1H); 7.50 (br d, T = 8.5 Hz 1H); 7.71 (d, J = 8.2 Hz, 2H); 7.82 (d, ] = 9.0 Hz, 1H); 7.89 (d,
10  J=85Hz 1H);7.92(brs, 1H); 7.95(d, J = 8;3 Hz, 1H); 8.45(t, NH, ] = 5.6 Hz, iH).

TABLE 2
COLH
Q
NH
Ar N
o
Art
Example Ar Ar' 1.C-MS data Method
22 . Wl o 00 Cald: 627.09
3,5-diCIPh L Obsd: 62827 A
23 W OCF, Cald: 643.15
4-CF,0Ph O | Obsd: 644,32 A
24 4.CF;, 2- ¥ %0 | Cald: 685.20 A
PrOPh _ Obsd: 686.35
o
= 3,5-diCIPh * A
OCF,,
OCF,
26 35.diCIPh | ¥ E * A
T

* MASS SPECTROMETRIC DATA UNAVAILABLE. 'H NMR DATA FOR EXAMPLE 25 - NMR
15 (500 MHZ, DMSO-Dg) 8: 2.45 (T, I=7.1 HZ, 2H); 3.40 (Q, J = 6 HZ, 2H); 5.61 (S, 2I1); 7.13 (D, } =
8.2 HZ, 2H); 7.35 (S, 1H); 7.57 (T, T = 1.9 HZ, 1H); 7.63(BR D, I = 7.8 HZ, 1 H): 7.66 (T, J=7.7 HZ,
1H); 7.72 (D, T = 8.2 HZ, 2H); 7.77(DD, T = 1.7, 8.8 HZ, 1H); 7.92 (D, T = 1.9 HZ, 2H); 7.98 (D, 1= 7.7
HZ, 1H); 8.15 (D, T = 8.8 HZ, 11); 8.19 (BR S, 1H); 8.45(T, NH, J = 5.6 HZ, 1H). "H NMR DATA FOR
EXAMPLE 26 - NMR (500 MHZ, DMSO-D¢) §: 2.45 (T, T = 7.1 HZ, 2H); 3.41 (Q, J = 7 HZ, 2H); 5.57
20 (S, 2H); 7.14 (D, T = 8.2 HZ, 2H); 7.39 (S, 1H); 7.58 (T, T = 1.9 HZ, 1H); 7.61(BR D, T = 8.0 HZ, 1 H);
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F FF.>)i 1 "1D----- F MeO Cald: 649.18 Obsd: 650.24 B 136 a --IN,-...- F10- F NWD Cal& 649.18
Obsd: 650.10 B 137 2-i-PrOPh MeO Cald: 577.26 Obsd: 578.0 B 138 2-Me0, 4-FPh Me0O Cald: 567.22
Obsd: 568.20 B 139 3-C1Ph Me0 Cald: 553.18 Obsd:554.15

7.66 (T, =79 HZ, 1H); 7.76 (D, J = 8.3 HZ, 3H); 7.94 (D, J = 1.9 HZ, 2H); 8.02 (BR S,1H); 8.04 (D, J
= 8.1 HZ, 1H); 8.18 (D, J = 8.3 HZ,1H); 8.47(T, NH, ] = 5.6 HZ, TABLE 3

COLH
Q
NH

Example Ar R LC-MS data Method
27 4-Cl, 2-PrOPh CE;0 gﬁlsfl:: %%56133 A
28 4-C1, 2-PrOPh MeO Sgi‘éi %1112%)% A
2 5.CL2-CROPh | CRO | oS 800 A
30 5.Cl, 2-CF,0Ph MeO gﬁi‘; 22;_113 A
3 3,5-diCIPh EtO gﬁi‘; 66%;}5’5 A
T aon e |Gkt
T aan | e | GEE |
T e | o | Gann |
33 5.Cl, 2-CF,0Ph R A
36 5.C1, 2-CF,0Ph cl RO A
37 3,4-diCIPh MeO g@i‘jégggl;é A
38 3 4-diCIPh CF;0 gﬁiﬁi oy A
39 4-Cl, 2-CF;OPh MeO ggiii gglli A
40 4-C1, 2-CF;OPh CF;0 Sgiii %9911';% A
il 3,4,54riFPh MeO | UG D A
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B 140 2,4-diFPh Me0O Cald:555.20 Obsd:556.30 B 141 4-Cl, 3-FPh MeO Cald:571.17 Obsd:572.28 B
142 2-CF30Ph Me0 Cald:603.20 Obsd:604.32 IB 143 2-FPh Me0 Cald:537.21 Obsd:538.33 B 144
3-C1, 4-CF3Ph Me0 Cald:621.16 Obsd:622.29 B 145 3-MePh Me Cald:533.23

1 Cald: 627.16

3,4,5-triFPh CRO | g S A
T o e [ GeeE [
" aom oo il
T aam | wo | GeUn]
46 3.Cl, 4-FPh cpo | Sua ol A
T TRETRE
e 2-F, 4-CF3Ph CRO | gua el A
T arean | w0 [ Shwh]
T am | w [ nE]
T aem | o ks [
T rean | o | Sel | s
53 3,4,5-triFPh CF, 8;1:1:; %1112;2} A
T o | @ [t [
" reon | o | Ghmh |
" msan | o | Ghiei | s
o7 2F,5CRPh | CRO | JA4 00T A
> 3,5-diC1Ph oH | Gue IPe A
T amE [ gen ]
50 4-CF3, 2-EtOPh MeO ggii:: %333%% A
ol 4-CF3, 2-cPentOPh | MeO ggii:: 66?712%68 A
6 4CL2CFOPh | CEy | oagO7id A
5 amm | o | oinal
T rem | | Ghon
65 3,4,5-t1iFPh a | guesl A
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Obsd:534.35 B 146 3-C1, 4-CF30Ph Me Cald:637.16 Obsd:638.23 B 147 4-Me, 2-MeOPh MeO
Cald:563.24 Obsd:564.31 B 148 5-F, 2-Me0 MeO Cald:567.22 Obsd:568.28 B 149 2,4-diCIPh MeO

Cald: 587.14 Obsd: 588.21 B BIOLOGICAL ASSAYS

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 Assay 5A stable CHO (Chinese hamster ovary) cell line expressing cloned
human glucagon receptor was maintained as described (Chicchi et al. J Biol Chem 272, 7765-90997);

Cascieri et al.&d Biol Chem g}ﬂ;, §94-70999))-To detérmhineddntagonistic bjpding affinity of
compdunds 0.002 mg of celll membranes from these |celsfied@Sid¢utated with 1251 {Glucagon (New
England Nucléar, MA) jn ayhuffergontaining 5amM TrisHE! ¢pH!7.5), 5mM MgCI" 2mM EDTA, 12%
Glycerol,-and 0.200-mg 10 WGA coated P! AR—+/--compounds or 0.001 MM
unlabeled gluéégon After 4 -4.2.moups inculpatiopiat roo gt%r@?ér%% e, the radioactivity bound to the
cell membranes-was-determined-in-aradigactive-emission ection otnter{WalacsMicrobeta). Data
was analyzed using the softwafelipidgram PnMn@ron I§ gl 2 heé 1Cso values were calculated
using non=linegyregregsionmanatysis-assuming singte bl&—éh&)lglﬂlﬁ.l}lun f€50vatuesfgr the compounds
of the Invention are generall§-if.th&PI5rangte dfeds low gg.abaus 31M to as High as about 500nM, and
thus have ttiligy as giucagon antaaon Sts. Innhibition of Gigager-gfimulated ntracelltjar cAMP
Formation Exponen aﬂ/ ing CHO s expressingdroman gluca@on receptor were
harvested witlythe aid pf e dissociation med@a(®pesiaity Media), pelleted at low speed, and
re- PR ISR et Obsd: 584.20 R
73972
73 3-Cl, 4-EtOPh McO ggls"é'_ 559978”2% A
74 3-Cl, 4-PrOPh MO | Saeole A
7 3-CL4<PICEROPh | MeO | (846232 A
76 3.CL4<PeniOPh | MeO | SAG O3S A
7 5.C, 2-McOPh MeO Sﬁif{. 2882 11?1 A
: 2
78 5.Cl, 2-EtOPh MeO O%fg 559987 iy A
79 Cald: 611.22
5-Cl, 2-PrOPh MeO Obsd: 612.19 A
80 5-Cl 2-cPrCH,0Ph | MeO ggg 2%_1'?9 A
81 5-Cl, 2-cPentOPh | MeO gﬁi‘é{ 6622223 A
82 . Cald: 587.14
2,5-diCIPh MeQ Obsd: 58831 B
83 . Cald: 621.10
2,3,5-triCIPh MeQ Obsd: 622.20 B
84 3.Cl, 4-MeOPh a | oSl A
8 3-Cl, 4-EtOPh a | gueenll A
86 3.CL 4-PrOPh cl g;ii{ 66112. é?) A
87 3.CL 4-cPrCH,OPh | Cl ggiiﬂ %222 122 A
88 3.Cl, 4-cPentOPh Cl gﬁi‘j{_ 66’% 12% A
Cald: 587.20
» 3-CEh | Gosd: 58839 B
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20suspended in the Cell Stimulation Buffer included in the Flash Plate cAMP kit (New England
Nuclear, SMP0O004A). The adenylate 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 (NEN) in presence of compounds or DMSO controls for 30 minutes, and then stimulated
with glucagon (250 pM) 25for an additional 30 minutes. The cell stimulation was stopped by addition of
equal amount of a detection buffer containing lysis buffer as well as '25I-labeled cAMP tracer (NEN).
After 3 hours 86 incubation atzrg)g emperatulgjaegre bouhddragidactivity was %etermined in a liquid
scintillation counter (TapCoutitPackard Indtruments). Babad:asiuit§ (100% inhibition) vas determined
using the DMSD control while O3pdghibition was gefined @t tHdamiount of pmol cAMR produced by
250pM_glucagon_30Certain embaodiments|of thp inventidshadl $edn described.in detail; however,

numerpus oth%%' emboclrmerga,gr@lmntem platgd@s fallﬁ:r@l%ﬁ?ﬁtlt%e nvention. Thus,|the claims are

not || |fnr| to tha CI’\Q{‘I |r\ embodiments Hn r\rlharl hqirel H 1s Aatant.annlicat ns and

patent-appieat
pubhcatlons tl?gt are cited heremtar@therely i6€gbpora Sg y g%ﬁeé% ¢e in thedr entirety. WHAT IS
CLAIMEBHS % compotnd-represented-hy-formuta-t \éla\ {)érfft)‘) or-a-phammceutically acceptable
salt or|solvate”thereof, wherefn 53&ath RI is H 6l is s=le@g§g %%rg@he group densisting of: (a) halo,
OH, COZR4, 6N, SOpR50r NOZ, ) C3 6aikylor @i aaligyaptionaity substituted with: (1) 1-5
halo groups up to a pe halﬂ)ﬂlc%ﬁ?&?ﬁ (2 cHoR4: (3)phenyt.optionally substituted las follows: (i) 1-5
halo groups, (@3 1 CO2R4, CN, S 0 R5, NO2 or C(O)NRER2groum (iij) I-2 C1.)0alkyl:or alkoxy groups,
each 10optionally substltutécﬂ/v?t %‘ halp &}4“[8 perhalbaikyﬁ,smd 1-2 OH 81' CO2R4 groups;

each R2 is setfgcted fram 2.%1653 ntr&g% abov (?' R2@roups7can he takenAtogethe' to represent a
fused 5-6 membered cyclic structure containing 1-2 oxyQesd:#tdhdd, and 1-2 carbon atoms each of
which |s optioAélly substijuted with-#-2 1, atomg.R.3 s [99¢:0233dky|; 15R4 js H, Ci_palkyl, and R5
represents a member selected from the group consistingRse: 624 #0alkyl Arylor As-C1. Ipalkyl; R6 and
122 each indeffendently representHpor C1.3alkyl, and 65&450515&72 group. 202.A compound in
accordance-with claim-1 \Arhnrnm oneR-is-H .rgdb is-H-or-is-selected from the group
consisting of: (a) halo, OH, CO2R4, CN SOpRS5 or NOZ2, (b) Cllkalkyl or 0C1.6alkyl optionally
substituted with: (1) 1-5 halo groups up to a perhalgalkyl group; (2) CO2R4; (3) phenyl optionally
substituted as follows: (i) 1-5 halo groups, (i) 1 CO2R4, CN, S(0)pR5, NO2 or C(0)NR6R7 group, (iii)
1-2 C1.10 alkyl or alkoxy groups, each optionally 25substitute@tith: 1-5 halo, up to perhaloallcyl, and
1-2 OH or CO2R4 groups. 3. A compound ifkacgordance with claim 2 wherein one 12.1 is H
and the other is H or is selected from the group consisting of: (a) halo or OH; and (b) Cidalkyl or

OCI 4a|ky| each optionally substituted with: 1-3 groups. 4. A compound in accordance

R2 groups taken together represent a fused
atoms, and 1-2 carbon atoms, each of whic
compound in accordance with claim 1 whereh
accordance with claim 1 wherein:

& optionally substituted with 1-2 F atoms. 5.A
R3represents H or methyl. 56.A compound in

R
Example Ar R LC-MS data Method
w | eamon [ w0 | GEGR [ s
T earom [ o TS | s
" [ oconom [ oo | G |
" [ sascom [ owo [oSl | o
T eeom [ owo [ Guun |
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one R'is H and the other is H or is selected from the group consisting of: (a) halo, OH,
CO2R4, CN, SOpR5 or NO2, (b) C1,6alkyl or OCi_oalkyl optionally substituted with: (1) 1-5
halo groups up to a perhaloalkyl group; (2) CO2R4; (3) phenyl optionally substituted as follows: (i) 1-5
halo groups, (i) 1 10C02124, CN, S(0)pR5, NO2 or C(0)NR6R3 group, (iii) 1-2 Ci_loalkyl or alkoxy
groups, each optionally substituted with: 1-5 halo, up to perhaloalkyl, and 1-2 OH or CO2R4 groups;
each R2 represents H or is selected from the group consisting of: (a) halo selected from Cl and F, (b)
Ci_oalkyl or OCl,6alkyl optionally substituted with 1-3 halo groups, or two R2 groups taken together
represent a fi8éd 5-6 membeteg eyglic structurg-gontaining L2dorygeéh atoms, and,l-2 carbon
15atoms,.each of which are optionally substituted with 1-P F@eth&2&A# R3represents H or methyl; R4
is H or'C1,6allé1; R.5 representscapmember selegigd from théldrotdy dansisting of: gi_loalkyl, Aryl or
Ar-C1 -loalkyl: 20R6-ahd-R2-each-indepe nt e Cca%8a1kyl and p-is 0,102 7.A
compaund in ]zg)gcordance with, elaiorh or a pharmaoeutic Ilyﬁéﬁge@é}gé%sat or solvate thereof,

wherein-efe-RrepresentsH-and-the-otheris-setected-from-Ct+-CF36r-06C1—3alley:-R2represents
halo, CF3, 0C1,3alkyl or OCF3, and R3 is H or methyl. 258.A compound in accordance with claim 1
selected from he following tables: CI ClI CF3ragiABLE 1 Ar

COH
O
NH
Example Ar R Sterleo LC-MS data Method
- chemistry
108 . Cald: 641.11
3,5-diCIPh | CF;0 S Obsd: 64221 A
109 ; Cald:; 641.11
3,5-diCIPh | CF:0 R Obsd: 64231 A
110 4-Cl, 2- o S Cald: 665.19 A
PrOPh wrs Obsd: 666.31 >
111 4-Cl, 2- Cald: 665.19
PrOPh CF;0 - R Obsd; 666.31 A
112 . . Cald: 625.11
3,5-diCIPh CF; racemic Obsd: 625.91 A
113 5-C1, 2- CE cermic Cald: 675.14 N
CF;OPh 3 Obsd: 675.87
114 5-C1, 2- . Cald: 691.13
croph | CFO racemic Obsd: 691.83 A
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R Ar R 3,5-diCF3Ph 3,5-diC Ph 35 diCIPh Me0 4-CF30Ph Me 4-CF3, 2-PrOP H 4-CF3, 2-PrOPh
MeO 3,5-diCIPh CF30 4-CF30Ph CF30 4-CF3, 2-PrOPh CF30 3-C1, 2-EtOPh MeO 4-ClI, 3-FPh MeO
2,4-diFPh Me0 2-CF30Ph Me 2-EtOPh MeO 2-F, 5-CF3Ph Me0 4-C1, 2-EtOPh MeO

TABLE 6
COLH
]
NH
Ar
N,
g
e,
R
Example Ar R LC-MS data Method

3 3,5-diC{Ph H %ff&. 555 ;”gl S A

116 Cald: 573.19
HCEOP H Obsd: 574.17 A

117 Cald: 617.21
RO Eto Obsd: 618.33 A
T samen | w ] Gl | »
P eeaon [ n [SEER T »
120 RO Cald: 653.16 N

F7< ? Obsd: 654.17

121 Cald: 599.19
F7< MeO Obsd: 600,23 A
122 " Cald: 569.18 N

F7< Obsd: 570.18

123 Cald: 599.19
F7< @ MeO Obsd: 600.20 A

| Cald: 569.18
2 P7< ]Q/ H Obsd: 570.20 A

125 Cald: 653.16
F7< :O/ k0 Obsd: 654.23 A
T ean Lo [GRER T
T ewn oo TEETR[ e
T neron [ wo [ GG |
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TABLE 2 Ar Arl Ar Arl 3,5-diCIPh ocF3 so 4-CF30Ph -Fri'0 OCF3
3,5-diCIPh 401 OCF, 3,5-d'CIPh OCF3 OM TABLE 3 CO2H NH Ar R Ar

" 4-CF3, 2-PrOPhocF3 1

129 3-F, 4-CF;0Ph MeQ S@iii 66%12}296 b
1% 3 5-iFPh MeO | Ghi seas | B
3 4Ph MeO | God Ssas | B
132 3-EtOPh MeO g;iii 556634.222 B
133 3-Me, 4-FPh MeO o%i,lg 555521220 5
134 3-F, 4-MeO MeO Sﬁﬁ‘éﬂ 5566225% 5
113 ;icji\/ﬁ{ MO Cald: 649.18 B
o Obsd: 650.24
e . lF s et Cald: 649.18 B
F/j;o T Obsd: 630.10
137 2-i-PrOPh MeO giﬁ;i;é%g 5
138, 2-MeO, 4-FPh MeO éii‘iii 5566?;220 B
139 3-ClPh MeO Silfééﬁig b
140 2,4-diFPh MeO Sﬁiﬁi 3555%% 5
141 4-CLL 3-FPh e Cald: 571.17 B
Obsd: 572.28
142 2-CF;OPh MeO giﬁi 66%1.%?2 .
i 2 FPh MO | o 3sas | B
144 3-Cl, 4-CF3Ph MeQ ggi,i:; ?522;,12% B
145 3-MePh MeO Sﬁﬁi 55:;1%35 5
146 3-Cl, 4-CF;0Ph MeO Sﬁﬁi 66?5’;%2?’: b
YT ameoaorn | Meo | SRS
138 sP2Me0 | Meo | SR SRS B
149 2,4-diCIPh MeQ gl?igi 558878'.1241 5
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R 4-Cl, 2-PrOPh CF30 4-Cl, 2-PrOPh Me 5-Cl, 2-CF30Ph CF30 5-Cl, 2-CF30Ph Me0 3,5-diCIPh EtO
4-CF30Ph Me 3,5-diCIPh CF'3 3,5-diCIPh CI 5-ClI, 2-CF30Ph CFI 5-Cl, 2-CF30Ph CI 3,4-diCIPh Me
3,4-d CIPh CF30 4-Cl, 2-CF30Ph Me0 4-Cl, 2-CF30Ph CF30 3,4,5-triFPh Me 3,4,5-tnFPh CF30
3-CF30Ph Me0

10

15

20

25

30

BIOLOGICAIL ASSAYS
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 Assay

A stable CTHO (Chinese hamster ovary) cell line expressing cloned human glucagon
receptor was maintained as described (Chicchi et al. J Biol Chem 272, 7765-9(1997); Cascieriet al. J_
Biol Chem 274, 8694-7(1999)). 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 56mM Tris-HCI (pH 7.5}, 5mM MgCl,, 2mM EDTA, 12% Glycerol, and 0.200 mg
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 (Wallac-Microbeta). Data was analyzed using the sofiware
program Prism” from GraphPad. The ICs, values were calculated using non-linear regression analysis
assuming single site competition. ICs, values for the compounds of the invention are generally in the

rangte of as low as about 1 nM fo as high as about 500nM, and thus have utility as glucagon antagonists.

Inhibition of Glucagon-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,
SMPQ004A). The adenylate 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 (NEN) in
presence of compounds or DM SO controls for 30 minutes, and then stimulated with glucagon (250 pM)
for an additional 30 minutes. The cell stimulation was stopped by addition of equal amount of a detection
buffer containing lysis buffer as well as '“I-labeled cAMP tracer (NEN). After 3 hours of incubation at _
room temperature the bound radioactivity was determined in a liquid scintillation counter (TopCount-
Packard Instruments). Basal activity (100% inhibition) was determined using the DMSO control while
(% inhibition 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 contemplated as falling within the invention. Thus, the claims are not limited to
the specific embodiments described herein. All patents, patent applications and publications that are cited

herein are hereby incorporated by reference in their entirety.

-62 -



3-CF30Ph CF30 3-ClI, 4-FPh Me0 3-ClI, 4-FPh CF30 2-F, 4-CF3Ph MeO0 2-F, 4-CF3Ph CF30 2-F,
4-CF3Ph Et0 3-Cl, 4-FPh EtO 3-Cl 4-FPh CF3 2-F, 4-CF3Ph CF3 3,4,5FPh CF3 3-CF30Ph CF3
3,4-diCIPh CF3 2-F, 5-CF3Ph HO 2-F, 5-CF3Ph CF30 13,5-diCIPh OH 4-CF3, 2-ePrCH20Ph Me
4-CF3, 2-EtOPh Me 14-CF3, 2-cPentOPh

WHAT IS CLAIMED 1S:

1. A compound represented by formula I:

C(OINHCH,CH,COH

or a pharmaceutically acceptable salt or solvate thereof, wherein: |
5 each R' is H or is selected from the group consisting of:

(a) halo, OH, CO,R*, CN, SO,R’ or NO,,

{b) Cy.salkyl or OC, salkyl optionally sebstituted with: (1) 1-5 halo groupsup to a
perhaloalkyl group; (2) CO,R®; (3) phenyl optionally substituted as follows: (i) 1-5 halo groups, (ii)
1 CORY, CN, S(O),R’, NO, or C(O)NRR’ group, (iii) 1-2 C;.jpalkyl or alkoxy groups, each

10 optionally substituted with: 1-5 halo, up te perhaloalkyl, and 1-2 OH or CO,R" groups;

ecach 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 is optionaily substituted with 1-2 F atoms;

R is H or Cysalkyl;

15 R*is H, C,alkyl, and

R? represents a member selected from the group consisﬁng of: Cypalkyl, Aryl or As-C,.

oalkyl; )

R® and R7 each independently represent H or Cysalkyl, and pis 0, 1 or 2..
group.

20 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,RY, CN, SOpR® or NO,, (b) Cy.ealkyl or OC, ¢alkyl optionally substituted with: (1) 1-5 halo groups up.
to a perhaloalkyl group; (2) CO,R*: (3) phenyl optionally substituted as follows: (i) 1-3 halo groups, (1) 1
CO,RY, CN, S(O)R®, NO, or C(O)NR®R group, (iii) 1-2 C,.;p alkyl or alkoxy groups, each optionally

25 substituted with; 1-5 halo, up to perhaloalkyl, and 1-2 OH or CO,R* groups. .

3 A compound in accordance with claim 2 wherein one R’ is H and the otheris H
or is selected from the group consisting of: (a) halo or OH; and (b) €, 4alkyl or OC, 4alkyl, each
optionally substituted with: [-3 halo groups.

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

30 selected from the group consisting of: (a) halo selected from Cl and F, (b) C,4alky! or OC, salkyl
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Me 4-C1, 2-CF30Ph CF3 3-ClI, 4-FPh CI 2-F, 4-CF3Ph CI 3,4,5-triFPh Cl| 3-CF30Ph CI 4-Cl, 2-CF30Ph
Cl 3,4-diCIPh CI 3, 4-diFPh MeO 5-ClI, 2-FPh Me0 5-ClI, 2-FPh CF30 3-ClI, 4-MeOPh Me0O 3-Cl,
4-EtOPh MeO 3-ClI, 4-PrOPh MeO 3-ClI, 4-0 CH20OPh MeO 3-ClI, 4-ePentOPh Me0 5-0, 2-MeOPh Me

10

15

20

25

optionally substituted with 1-3 halo groups, or two R* groups taken together represent a fused 5-6
membered cyclic structure containing 1-2 oxygen atoms, and 1-2 carbon atoms, each of which are
optionaily substituted with 1-2 F atoms.

5. A compound in accordance with claim 1 wherein: R’ represents H or methyl.

6. A comp.ound 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} C,.salkyl or OCsalkyl 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, (ii) 1
CO,R*, CN, S(O%R*, NO, or C{OINRR’ group, (iii) 1-2 Cy.palky] or alkoxy groups, each optionally
substituted with: 1-3 halo, up to perhaloalkyl, and 1-2 OH or CO,R* groups;

each R* represents H or is selected from the group consisting of: (a) halo selected from Cl
and F, (b) C,alkyl or OC, calkyl optionally substituted with 1-3 halo groups, or two R* groups taken
together represent a fused 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; and

R’represents H or methyl;

R*is H or C,calkyl;

R’ represents a member selected from the group consisting of: C.jealkyl, Aryl or Ar-C).

walkyl;

R and R each independently represent H or Cyalkyl, and pis 0, 1 or 2.

7. A compound in accordance with claim 1 or a pharmaceutically acceptable salt or
solvate thereof, wherein one R' represents H and the other is selected from Cl, ¥, CF; or OC,.zalkyl;

R represents halo, CF;, OCy_salkyl or OCF;, and

R’ is H or methyl.

&. A compound in accordance with claim 1 selected from the following tables:

1 i 1 CO,H
N/\)\OH N/\/ 2
HaC H HaC "
f\f_N F r\f-——N
“ 4 O LFs 7 O
O o OMe

el CFa
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5-C1, 2-EtOPh MeO 5-C1, 2-PrOPh Me0 5-ClI, 2-cPrCE120Ph MeO 5-C1, 2-ePen OPh Me0 2,5-diCIPh
Me 2 3 5-triCIPh MeO 3-ClI, 4-MeOPh CI 3-Cl, 4-EtOPh CI 3-Cl, 4-PrOPh fl 3-Cl, 4-ePrCH20OPh ClI
3-C1, 4-ePentOPh CI 3-CF3Ph 2,5-diFPh MeO 2,5-diFPh CF30 2,4,5-triFPh Me 2,4,5FPh CF30 2-F,
5-CF3Ph fl MeO

o]

o 0
; COsH
H3C H. HaC

N

OMe C'OMe

Cl
Ci

TABLE 1
COLH
9] /—/
NH

Ar R Ar R

3,5-diCF,Ph H 3,5-diCiPh H
3,5-diCIPh MeO 4-CF,0OPh MeO
4-CF,, 2-PrOPh H 4-CF,, 2-PrOPh MeO
3,5-diCIPh CF.0 4-CF;0Ph CF,0
4-CFy, 2-PrOPh CF;0 3-Cl, 2-EtOPh MeO
4-Cl, 3-FPh MeQO 2,4-diFPh MeQ
2-CF,0Ph MeO 2-EtOPh MeO
2-F, 5-CF,Ph MeO 4-Cl, 2-FtOPh MeO

3 TABLE 2
COuH
o)
NH
Ar N
\i "
Art
Ar Ar! Ar Ar!

vy OCFs g OCF,
3.5-diCIPh 4-CF,0Ph g
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4-C1, 2-MeOPh MeO0 4-ClI, 2-EtOPh 4-CI, 2-cPentOPh Me 4-C 2-ePrC 20Ph MeO 4-C1, 2-PrOPh CI
TABLE 4 CO2H NH AT R Ar R 4-Cl, 2-PrOPh CF30 4-ClI, 2-PrOPh Me 5-C1, 2-CF30Ph CF30 5-C1,
2-CF30Ph Me0 3,5-d CIPh Me0 3,5-diCIPh CF3 2,5-d CIPh

o OCF, Fi[::j:;ij
A-CF,, 2-PrOPh 3.5-diCIPh _
OCF,
OCF;
3,5-iCIPh ‘r"“
TABLE 3
CO,H
O /—/
B
Ar\\éN\
PN
== CHs
&
R
Ar R Ar : R
4.CL, 2-PrOPh CF,0 4-CL 2-PrOPh MeO
5-Cl, 2-CF,0Ph CF,0 5.C1, 2.CF,0Ph MeO
3 5. 4iCIPh EtO 4-CF,0Ph MeO
3,5-diCIPh CF, 3 5_diCIPh Cl
5.C1, 2-CF,0Ph CF, 5.C1, 2-CF,0Ph Cl
3.4-diCIPh MeO 3.4-diCTPh CF,0
4-C1, 2-CF,0Ph MeO 4.Cl, 2-CF,0Ph CF,0
3 4. 5-triFPh MeO 3,4.540FPh CE,0
3.CF;OPh MeO 3.CF,0Ph CF0
3.CL 4FPh MeO 3.ClL, 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 EtO
3-Cl, 4-FPh CF, 2. 4-CEPh CT,
3.4 54riFPh CF, 3.CF,0Ph CF,
3.4-diCIPE CF, 2.F, 5-CF,Ph EtO
2.F, 5-CE,Ph CFL0. 3,5-diCIPh OH
4-CFs, 2-cPrCH,OPh MeO 4-CF,, 2-F10OPh MeO
4-CF,, 3-cPentOPh MeO 4-CL, 2-CF,0Ph CF,
3.Cl, 4-FPh Cl 2-F, 4-CF,Ph el
3.4,5-4riFPh Cl 3-CF,0Ph Cl
4-Cl1, 2-CF,0Pk Cl 3.4.diCIPh Cl
3. 4-diFPh MeO 5.CI, 2-FPh MeO
5.Cl, 2-FPh CF,0 3.Cl, 4-MeOPh MeO
3-Cl, 4EtOPh MeO 3.C1, 4-PrOPh MeO
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MeO 2,3,5-diCIPh MeO 5TABLES CO2H NH Ar R 3,5-diCIPh CF30 3,5-diCIPh CF30 4-C1,
2-PrOPh CF30 4-C1, 2-PrOPh CF30 3,5-diCIPh CF3 5-C1, 2-CF30Ph CF3 5-C1, 2-CF30Ph CF30
TABLE 6 CO2H NH

3-Cl, 4cPrCH,0OPh MeO 3-Cl, 4-cPentOPh MeO
5-Cl, 2-MeOPh MeO 5-Cl, 2-EtOPh MeO
5-Cl, 2-PrOPh MeO 5-Cl, 2-cPrCH,0Ph MeQO
5-Cl, 2-cPentOPh MeO 2,5-diCIPh MeO
2,3,54riCIPh MeO 3-Cl, 4-MeQOPh Ci
3-Cl, 4-EtOPh Cl 3-Cl, 4-PrOPh Cl
3-Cl, 4-cPrCH,0OPh Cl 3-Cl, 4-cPentOPh Ci
3-CF;Ph Cl 2,5-diFPh MeO
2,5-diFPh CF,0 2.4,5-triFPh MeO
2,4,5-triFPh CF;0 2-F, 5-CF,Ph Ci
4-Cl, 2-MeQPh MeO 4.Cl, 2-EtOPh MeO
4-Cl1, 2-cPentOPh MeO 4-C1, 2-¢PrCH,OPh MeO
4-Ci, 2-PrQPh Cl
TABLE 4
CO,H
0] /—/
NH
AF\I4N\
N
= CH,
\
\\
R
Ar R Ar R
4-C1, 2-PrOPh CF.0 4-Cl, 2-PrOPh MeQ
5-C1, 2-CF;0Ph CF.0 5-Cl, 2-CF;0Ph MeO
3,5-diCI1Ph MeO 3,5-diCIPh CF;
2,5-diClPh MeO 2,3,5-diCIPh MeO
5 _ TABLE S
CO,H
o]
NH




Ar 111.111M1111 4-CF30Ph R H 3,5-d CIPh 4 CE30Ph Et0 4-C 2-PrOPh .5-C1, 2-CF30Ph H

CF30 MeO F--.7< 0---1=----- 9HoO Il MeO /0 OH oF--XTh,..--1 01 CF30 4-C1Ph MeO
Ar 24 Ar R

3,5-diCIPh CF,0 3,5-aiCIPh CF,0
4-Cl, 2-PrOPh CF,0 4-Cl, 2-PrOPh ' CF,0

3,5-diCIPh CF, 5-Ci, 2-CF,0OPh CF,
5-Cj, 2-CF,OPh CF50

TABLE 6
CO,H
8]
NH

Ar R Ar R
3,5-diCIPh H 4-CF,0Ph H
4-CF,OPh EtO 4-Cl, 2~Pr(|)Ph H

5-Cl, 2-CF,0OPh H FR7<O ) CF;0
; o
. 0@ MeO 2 H
F7<O ?<o S
0 Y o i
Fl j@ MeO F-( o
F O E_O
O "’i
] CF,0 4-CIPh MeO
o
4-BuPh MeO 3-F, 4-EtOPh MeO
3-F, 4-CF;0Ph MeO 3,5-diFPh MeO
4.FPh MeO 3-EtOPh MeO
3-Me, 4-FPh MeO 3-F, 4-MeO MeO
I o) -1‘1_ E F L‘:.t
Fi[ T MeO O%@ MeO
F F © F/i\Q
2--PrOPh MeO 2-MeO, 4-FPh MeO
3-CIPh MeQ 2.4-diFPh MeO
4-Cl, 3-FPh MeQ 2-CF,OPh MeO
2-FPh MeO 3-Cl, 4-CF,Ph MeO
3-MePh MeO 3-C, 4-CF;0OPh MeO
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42BuPh Me 3-F 4-EtOPh Me0 3-F, 4 CF30Ph Me0 3,5-diFPh Me0 4-FPh Me 3 E OPh MeO 3-Me,
4-FPh MeO 3-F, 4-e0 MeO F 0 Me FO F F ogli 11'111. MeO 2-i-PrOPh Me0 203 4 FPh MeO 3-C1Ph
Me 2,4-diFPh Me0 4-C1, 3-FPh

4-Me, 2-MeOPh MeO 5-F, 2-MeO MeO
2,4-diCiPh MeO

or a pharmaceutically acceptable salt or solvate thereof.

9. A compound in accordance with claim 1 selected from the following table:

o o 9

N/\/U\OH = N/\/CO?H
: | H

HaC H HC ey,

g\;—N F r\i}-'N

o I~ PNy

E/ © !/ Ohle
Ci

CFy

O

@] 0
~ X N G0N
N OH N
HyC H HaC
cl NN N~N
S0y WSy
O Q OMe O Q OMs
Cl :

cl
5
or a pharmaceutically acceptable salt or solvate thereof.
10. A compound in accordance with claim ! represented by the structure:
O o}
N OH
H
N-N
li
ct 7 O LFs
O
Cl
or a pharmaceutically acceptable salt or solvate thereof.
10 11. A compound in accordance with claim 1 represented by the structure:

- 69 -



MeO 2-CF30Ph Me0 2-FPh Me0 3-C1, 4 CF3Ph Me0 3-MePh Me 3-C 4 CF30Ph MeO 4-Me, 2-M
eOPhMe05-F, 2-MeOMe0 2,4-diCIPhMe0 or a pharmaceutically acceptable salt or solvate thereof. 9. A
compound in accordance with claim 1 selected from the following table: CO H3CleltrYOH N-N / 1ll *
0,CF3 CI F CF3 0 NCO2H H3cyjHN-NI . 0 e 00 H3C40NIFI-'---1L01-1 CIN-N 1C 0. OMe a

0 O
@)LN/\)\OH
. . H
n—-N
o W
C| CF3
o]
Cl

or a pharmaceutically acceptable salt or solvate thereof.

12. A componnd in accordance with claim 1 represented by the structure

O O
Uon has

ct N'N

caala™

Cl

5  or a pharmaceutically acceptable salt or solvate thereof.

13. A compound in accordance with claim 1 represented by the structure

| O O
\/@AN/\)J\OH
H
N-N
cl O L/ OQ .

Cl

or a pharmaceutically acceptabie salt or solvate thereof.

14, A compound in accordance with claim 1 represented by the structure:
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| SO a H3C N-N 0 N,---."-CO2H 4110H . it OMe 5 or a pharmaceutically acceptable salt or solvate
thereof 10. A compound in accordance with claim 1 represented by the structure: Cl or a
pharmaceutically acceptable salt or solvate thereof 1011.A compound in accordance with claim 1
represented by the structure: CI or a pharmaceutically acceptable salt or solvate thereof 12. A
compound in accordance with claim | represented by the structure 00 1\1-11°'0H OMe CI 5or a
pharmaceutically acceptable salt or solvate thereof. 13. A compound in accordance with claim 1
represented by the structure Cl or a pharmaceutically acceptable salt or solvate thereof 14. A
compound in accordance with claim 1 represented by the stru ure: CF3 or a pharmaceutically
acceptable salt or solvate thereof. 15.A pharmaceutical £6rmp0 'gtjo’h\caﬁﬂ%ﬂ'éing a compound in
accordance with claim 1 in combination with a phak( .@}

P

ally Hcceptable carrier.

or a pharmaceutically acceptable salt or solvate thereof.

15. A pharmaceutical composition comprising a compound in accordance with claim
1 in combination with a pharmaceutically acceptable carrier.

5 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 manufacture of a

10 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 dependent diabetes mellitus.

20, Use of a compound in accordance with claim 1 in the manufacture of a
medicament for the freatment of obesity.

15 21 Use of @ compound in accordance with claim 1 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 selected from the group consisting of dyslipidemia,
hyperlipidemia, hypertriglyceridemia, bypercholesterolemia, low HDL and high LDL.

20 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 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) lipic disorders, (6) dyslipidemia, (7)

25  hyperlipidemia, (8) hypertriglyceridemie, (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) neuropathy, (20)

Syndrome X, and other conditions and disorders where insulin resistance is a component.
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516.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 mam malian
patient. 18. Use of a compound in accordance with claim 1 in the manufacture of a
10medicament for the treatment of hyperglycemia, diabetes or insulin resi stance. 19. Use of a
compound in accordance with claim 1 in the manufacture of a medicament for the treatment of
non-insulin dependent diabetes mellitu s. 20. Use of a compound in accordance with.claim 1 in
the manufacture of a medicamgRtQs thedtrestment of obesityndbedsldseipta compound in accordance
with claim 1 in the manufacture of a medlcamWe trNeHa,tﬂnégnt of Syndrome X. 22.Use of a
compound in accordance with claim 1 in the man fure of & nmedicament for the treatment of a lipid
disorder selected from the group copsisting p ipidemia, hyperlipidemia, hypertriglyceridemia,
hypercholesterolemia, low HDL and hig : ¢ of a compound in accordance with claim 1 in
the manufacture of a medicament for th treatmen of athf&bsclerosis. 24.Use of a compound in
accordance with Claim 1 in the manufactlre 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) 25higperlipidemia, (8) hypertriglyceridemia, (9)
hypercholesterolemia, (10) low HDL levels, (11) high LDL levels, (12) atherosclerosis and its sequelae,
(13) vascutarisesterosis; (@ 4inpancdedtitisn(B3)%abdominal obesity, (16) neurodegenerative disease,
(17) retinopathy, (18) nephropathy, (19) neuropathy, (20) Syndrome X, and other conditions and
disorders where insulin resistance is a compowre CGegmprising reacting a compound of formula 29:
Cl 5 in the presence of 1,1'-carbonyldiimidagote an ester of beta-alanine or a salt or solvate
thereof to produce an ester of formula_19a, 4 -r, deotyzing with a base to provide a compound of
formula la. 1026.A process for he synthegls of a & 'o oL d of formula S:  comprising reacting a
compound of formula 4: with a catalyst and a hydrogen soutce to produce a compound of formula 5.

5

28
in the presence of 1,1’ -carbonyldiimidazole with an ester of beta-alanine or a salt or solvate thereof to

produce an ester of formula 19a, and hydrolyzing with a base to provide a compound of formula Ja.

10 26. A process for the synthesis of a compound of formula 3:

CO,Alk
| R3ﬂ

HN‘NHBOC 5

comprising reacting a compound of formula 4;

COLAlK

RB
|
N.
NHBoc 4 :

with a catalyst and a hydrogen source to produce a compound of formula 5.
15



27.A process for the synthesis of a compound of formula 19a: CI 19a comprising reacting a
compound of formula | a: 5CI and a compound of foiinula 2a: la H3C CO2Et NH, NH2 2a to
produce a compound of formula 19a. 98,A process for the synthesis of a compound of formula la: ClI
la comprising: (a)reacting compounds of formulas 27 and 28: and28 in the presence of potassium
t-butoxide to produce a compound of formula la:

27. A process for the synthesis of a compound of formula 19a:

@,COzEt

- N

m’/

OCH,

comprising reacting a compound of formulia Ia:

o 0
e
OMe
cl .

5
_ la
and a compound of formula 2a;
_CO.Et
e N
NH._
NH,
2a
to produce a compound of formula 19a.
10
28. A process for the synthesis of a compound of formula Ia:

»_@C(O}NHCH&H&Oﬁ

Ia

comprising:



(b)reacting compound la with a compound of formula 2a: H3C CO2Et NH, NH2 2a to produce a
compound of formula 19a: CL (c)hydrolyzing the ester of compound 19a with a base to produce a
compound of formula 29: CI 29 (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.

{(a) reacting compounds of formulas 27 and 28:

Cl CO.Et
; CH:C(O)
27 OMe

and 28

in the presence of potassium -butoxide fo produce a compound of formula 1a:
¢ o
’ 9
@
! .

5 ia

(b) reacting compound la with a compound of formula 2a:

COLEt

i

NH

~

NH,
2a

to produce a compound of formula 19a:

COEt
N-N

10

i
£
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(c) hydrolyzing the ester of compound 1%a with a base to produce a compound of formula
29: |

N )rcout

NN
O CO
OCH,
cl
29
(d) reacting compound 29 with a beta alanine ester or a salt or solvate thereof to produce a
beta alanyl ester of 29, and '
(£) hydrolyzing the beta alanyl ester of 29 to produce a compound of formula Ia.
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