| NHI BI TORS Techni cal Field The present invention provides substituted

i m dazol eg @R iMh azol es which inhibit farnesy/transferasecrfiRbiiedes for
maki ng t he corrpounds pharmaceuti cal conpositions containing the conpounds,

and net hods of treatnent using the code of the Invention
Ras oncogenes are the n&mg@lﬁrﬂﬂéj ated oncogenes in
human tunors, and transforned protein Ras is involved in the proliferation
of cancer cells The Ras nust be farnesyl ated by farnesyl pyrophosphate

before this proliferation can occur, and farnesylation of Ras by farnesyl
pyrophoq@bm,@allpsem:ffect ed by protein farnesy/transferase Inhibition of

protelnfarn /transf f arnesyl atii f the F rot ein,
Dl cks the. adtERGeBinTedRE prf it BETRH BRI SRRz bRGATTINT O Rae
and rel eiameby;ltmis&rass méthoths ﬁxrmakmgrtbsycbrap@,dlda,l pharmpaetiial cgmpesitiaitses snoot h
nmuscl e B s ?ﬁ%)] I nhi bition of

pr ot ei n%lsgégbr eggﬁhk c§1’h§ @g’ré{lsgeré&%&tdd fqﬁ’éﬁé"ﬁ%‘? u?lﬁg Fll(eesy )5?15 of the Ras
protein, also aids in the prevention of intimal hyperplasia associated with
restenosgagk gn@g,mEmhﬁ&psi s, a condition which conprom ses the success
of angi oplasty and surgic byp ss for st cti.ve vascul ar .| esi ons.

Because of t s oneRgenss 4‘6%@ BPH @auwlwl @@ﬂf?%@émgwwbwﬁm

f or mat i qmanrdanarasfoamed prateinRay iviavelvedinahe prodiderati@pof dadcericelISNTEERB6897,

WO 97/ 3688 75, WD .97/ 3690 WD.99/ 1777 99/ 18096

99/ 20609 s%\be s (9‘}38” vfb”’&éﬁ'é’?%g‘ R aBI9 358 pr%’é@‘b%‘l@"“‘v@‘g\(}/ 28314,
U S. 5, Saedd8ionanf®Rakby $arnssyd poropbdsphate és effeted heprsten) factesyltransfenasnt
researc thn‘aﬁ?i@ﬁ h&o&&? ?grge%"l"tra%tsf‘elriseaﬂ'ldQH%Pb ﬂlrﬁb%?gtlgr? bf {h@rﬁ:’i@%){({t%}%ﬂﬁél&r ase

inhibitors wt rove es of actirvit
02/ 07- Lihqablhiwmfarrapsfgtquq@llsmémhifmtepcw USOL/.131&8 In its prl nci pl e

embodi nent, tmlvaﬁﬁs@m Iamueelratearpr&emym a’:‘ei‘afirﬁ&%:‘lﬁééitdl ednﬁt@!;bl tor

o ?E(mé'n%p ulgeeltarp egttion RErmpen L B0 oS0, Hr%ﬂ'g}laqr?t e
wher ei n tEansferaed, andthereblyarnegiatoavd theRadyeroteih, atsoridsiin therpreventian ofrat i c
carbocygl alngw‘éméra%g&lgt&Pa}tﬁ% ger{ ?1stan5? o%élgfd}isaé g‘]’;‘]%lt%newﬁx‘éf?' aced by

ni t rogen, are 1 ndepen group “consi sting
of C and-oNprawnises mheuqypmfsaogtonhtstwmmu@ml pralss ﬁmb@nmvwvaacnl@r tesions. is C

L' and LZ ar %&%&df%@eﬁm %ene %Cﬁaﬁ{i Rgﬁfrgﬁef&rla@e i€ OMBr foPRgicddag of a

bond, C2 al kenyl ene Oz, SOzNR9,
NR9SCR, rnzteztm co )sucw@t esseportedyin N%OQ%ég%oWPré?%Wé gr oup
consi st iwe W/3@7QHWO\|R7736901 WO 99/17777, WO 99/18096, WO 99/20609,

WO 99/27928, WO 99/27933, WO 99/27929, WO 99/28313, W0 99/28314, U S. 5,872,136,
and U.S. 5,939,557 have been the subject of current research. However, there is still an

; €3eVXS, 6TX6KW O |1 2/07~7~7 1~,; _ 1 PCT/ USULl/ ~31G8 FARNESYLTRANSFERASE (‘ \

ongoing need for farnesyltransferase inhibitors with modified or improved profiles of
activity
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R is selected fromthe group consisting of aryl, arylal kyl, heterocycle,
and (heterocycle)alkyl; RZ is selected fromthe group consi sti ng of

hydr ogen, y Y7472l Kyl, ami no, am noal kyl, cyano, cyanoalJdg al kyl ,
cycl oal kyl ZC*W haI o, hal oal kyl, heterocycle, 20 (heter ocyc 65509/31% ?

hydr oxy, and hydrox al kyl, R3 is selected fromthe group consisting of
aryl, hé@mm&ﬂ_@_ﬁmm&ﬂcl oal kyl, R4'6 are each independently sel ected
fromthe gro I}JF@&( al kenyl ,
al koxy, .al ko;ma %ﬁ%b{ﬁé %&in&%gﬁr g%ﬁ%ﬁy , éﬂé@ﬁ%@?&@vggﬁlﬁﬁﬁ%ﬁse

ani noal KYiib lt‘étfn‘i’ rf@%!ﬂ‘l' p6Wyl, aryl, arylalkyl, aryloxy, arylsulfonyl, azido,
25 carboxy, cyano, cyanoalkyl, cycloalkyl cycl oal kyl al kyl , hal o,

hal oal koxy, hal oal kyI “heteroc 2 { heter l.e)abkyl , hydroxy,

hydr oxyal kyl , ni tr&?® roa f?ll% % )zﬁ" a%nd [te ?lox% is selected from

t he group consisting hydr pgen, al kyl, aryl, cycl oaI kylr® cycl oal kyl al kyl,
het erocycl e, (heterocycl e)i"al yl, and trial kylsilyl;_R9 /é -gel ect ed fromt he
group consi sting of hydgogens-a __yil_,__ am dgal'kyl ,

am noal kyl, aryl, arylal , cyL"J[?og{ I 3@]#%‘?]% rboxyal kyl ,

het er ocycl e, (het erocycl e)al kyl, hydr oxyal kyl, and ni tﬁ‘ogen protecting
group, each R 2 is independently selected from t he l@‘r oup consi sting of

hydr ogen, al koxy, al kyl, am no, hal o, gd hydroxy, -2 WO 02/ 07-47-t7
PCT/ USO01/ ~31G8 m sO, | 3or4, nisO, 1,2,30r4, pis 0, 1, 2, 3 or 4; and
qi s0, 1 02aéB?rﬁp%‘t’Fﬂlh%FWé\’leéﬂbﬁm“f?érﬂ’ er¢ifle present invention provides a
COWDOUHd of fPismfive- (dl)k)oL?evEBmemHBﬂedaarodaatE:oﬂrﬂn&réhldn@c#bo@lhé rilgRzs R 9

~s (I1), or .8 t hera i cal | ta ereof, wherein E, F, G L1,
05, X el i 2B s caon R b e f Ry PR For il m (1) and 1o Reg.
R 9 10and R2 al-'rmde@care mdetzqnderdbmelejctedd’rc&mthecgrbup)mrtsisengofﬂ}andbhsi sting of
hydr oge the present invention
prOV| des%g?%% %v‘?&ﬁla &OAerbf% ﬁd)eé\%ﬁetﬂeg[%i)g?e and R4-6 are as
defined in fdr rﬁyxldzL (are) eacan@riepqndegtlsale@ﬂbﬁomrtbwgm cgnwplgﬁméaogd,u(ﬁng of O
and C2 ajikeniens! 113 | ©, NRPeC sfs $0£ SO, N3, R a bond,
NRI9S02; g\rfﬁ gﬁn X %%‘%‘eel n each g?gup (lws)1 drgwn 2V\Ath irgsmﬁsof(t end attached
toFan t%( Cghd attached to R3, X is NR7,

X is selected from the group consisting of S and NR

R' is selected from the group consisting of aryl, arylalkyl, heterocycle, and
(heterocycle)alkyl,
R? is selected from the group consisting of hydrogen, alkoxy, alkyl, amino,
aminoalkyl, cyano, cyanoalkyl, cycloalkyl, cycloalkylalkyl, halo, haloalkyl, heterocycle,
20  (heterocycle)alkyl, hydroxy, and hydroxyalkyl,
R? is selected from the group consisting of aryl, heterocycle, and cycloalkyl,
R*S are each independently selected from the group consisting of hydrogen,
NR’C(0), C(O)NR®, alkanoy), alkenyl, alkoxy, alkoxyalkyl, alkyl, alkylsulfonyl, alkynyl,
amido, amino, aminoalkyl, aminosulfonyl, aryl, arylalkyl, aryloxy, arylsulfonyl, azido,
25 carboxy, cyano, cyanoalkyl, cycloalkyl, cycloalkylalkyl, halo, haloalkoxy, haloalkyl,
heterocycle, (heterocycle)alkyl, hydroxy, hydroxyalkyl, nitro, nitroalkyl, oxo, and thio(oxo),
R is selected from the group consisting of hydrogen, alkyl, aryl, cycloalkyl,
cycloalkylalkyl, heterocycle, (heterocycle)alkyl, and trialkylsilyl,
R’ is selected from the group consisting of hydrogen, alkoxyalkyl, alkyl, amidoalkyl,
30  aminoalkyl, aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, carboxyalkyl, heterocycle,
(heterocycle)alkyl, hydroxyalkyl, and a nitrogen protecting group,
each R'?is independently selected from the group consisting of hydrogen, alkoxy,
alkyl, amino, halo, and hydroxy,



R2 is selected fromthe group consisting of hydrogen and hydroxy; R3 is

sel ected fromthe group consisting of aryl and heterocycle, 20 R2 is

hydr ogen; i500r 1 In another embodi ment the present ijvend rovi des
a corrpounﬁ&’“?é?‘?ml a (I11) NC~ Rz~ L' -3 WD 02/ 077 T IrES01/he¥

PCT/ 11SU1/-13118 (I11), or a therapeutically acceptable salt thereof,
wherein L1, Mis0)d, BB er4 as defined in forrmula (1); and R21 is sel ected
fromthe grow)ls%ogsi'eétoirrlg of aryl and heterocycle 5 In a preferred

enbodi nent the present invention provides a conpound of forrmula ., (II11)
wherein L1 i 9isél &2, 8cdrfd emd t he group consisting of NRO and O X is

sel ected fromglae; 9 gup sconsi sting of NR7 and S; and R2 is selected from
the group consisting of amino, halo and hydroxy.to In a re preferred
enbogi ment  t HB 2petasierrbadimeni 1he RreselynyeLion p&%mmnwuggpﬁmlauh ()
wherein LI is O and X iseNR n_aLfro8t preferred enbodi ment the present

i nvention provides a conpound s formula (I11) wherein L1 is O Xi sNR7,
R2 is hydroxy; and R21 is a I n anot her enbodi nent the present

i nvention provides a proces reparing a skngl antionmer of a
conpound of forrmula (I1V) CN il bﬁ[cgpw);]p eyt | acceptabl e salt
thereof, wherein 25 R21 and X are as defined i la (I11); the process
conprising' (a) reacting a conpound of fegrmul

R19

(),
or a therapeutically acceptable salt thereof, wherein
E,F, G, Ll, L2, X, Rz, R3, R4'6, Rlz, and p are as defined in formula (I), and
10 ng, R', and R? are each independently selected from the group consisting of
hydrogen, cyano, and halo.
In a preferred embodiment, the present invention provides a compound of formula (II)
wherein E, F, G, and R* are as defined in formula (I); and
L' is selected from the group consisting of O and C; alkynylene,
15 L? is selected from the group consisting of a bond, NRgsOZ;and C(O)NRg,
wherein each group is drawn with its left end attached to F and its right end attached to R3,
Xis NR7,
R is selected from the group consisting of hydrogen and hydroxy;
R’ is selected from the group consisting of aryl and heterocycle,
20 R s hydrogen; and
pisOorl
In another embodiment the present invention provides a compound of formula (IIT)

NC R?’ \
R2
T O

X

CN



-4 wo 02iu~.~~.~~ O O'OCH2CH3 CN PCT/I; 50113168 (V), with
(1R 2S,SR) -(-)-nmenthol in the presence of titanium ethoxide; (b) reacting

the produglo pfo,4,9P () with a compound of formila (VI) Nygiy)eBlieh~)~
wherein X is as dfefl ned in formula (I11), in the presence of nmagnesi um

brom de diethyl etherate; (c) reacting the product of step (b) with a
reduci ng agent; and to (d) reacting t{d#)product of step (c) with a conpound

of formy, 2 téi\%dapj}igﬂg/ acteftB1t kalt iherebhewrgmﬁ ghoe ol i@ §@§§déﬂe&%?&ﬁﬁla _

enbodi nen sent I'nvention prdvides a process for preparing a single
15 enantDo#st of a conpound of formula (1V), the process conprising. (a)

reacting a coibgatkcRid ff6th MY @olplondistife bARyRsdIRIerbeyeteTeNt hol in the
presence of titani umﬁhgxchde, ilb) reac |n€ t he g{goduct of stefp (a) with a
conpdund of fIBAREETEdFRNOPHMERhE Peeseil drvenfonRIes aPBRPBYALRS farmatlhy |
et her at €lI[)20hdréth reacting the product of step (b) with a reducing agent,
(d) reactingtihe Wt f | .0- 3- bronobenzonitrile in
t he presence Lofls %e?{)cggdejﬁ&gﬁge%Iteoggrcérg%sttw&)?m{ af)]}rigjuct of step (d) with a
conpound of foisreeleated W yhezoiH@ne LMol R pnd $; 4nd t he presence of a
pal I adi um catgeliy $djected from the group consisting of amino, halo and hydroxy
10 In a more preferred embodiment the present invention provides a compound of
formula (IIT) wherein
L'is O; and
X is NR'.

In a most preferred embodiment the present invention provides a compound of

15 formula (III) wherein
L'is0;
X is NR’,
R%is hydroxy; and
R is aryl
20 In another embodiment the present invention provides a process for preparing a single
enantiomer of a compound of formula (IV)
NC R?!
JSOK.Jy
o X
CN
avy,
or a therapeutically acceptable salt thereof, wherein
25 R*! and X are as defined in formula (11);

the process comprising’
(a) reacting a compound of formula (V)



WO 02/ 07~7~7 PCT/ 11S01/-t3118 I n anot her enbodi nent the present invention
provi des a pharmaceutical conposition conprising a conpound of formula

(1) - (LT ) wero2drier apeutical |y acceptable salt thereof, iRBc¢RI¥RI/ k4 oN Wi th
a therapeutically acceptable carrier In another enbodi ment the present
invention provides a nethod for inhibiting 5 farnesy/transferase in a
patient in recogni zed need of such tr¢atment conprising adnmnistering to
the patient a therapeutically acegptalhl e anmount of a conpound of fornula
(I)-(rrr), or a therapeutically acgept abte,csalt thereof In another

enbodi ment the present invention prjovides a nmethod for treating cancer in a
patient in recognized need of suct eat ment conprising admnistering to
the patient a 1o therapeutically pt abl e anmobunt of a compound of formula
(1)-(rr1), or a therapeutically asggptable salt thereof. Detail ed
Description of the Invention The priesent invention provides substituted

i m dazol es and substituted thiazol &N which 15 inhibit farnesyltransferase.
As used in the specification, the folgpﬁjng ternms have the neanings

i ndicated The term "al kanoyl ," as used herein, refers to an al kyl group

at t achedVithd 1RRZS, 3Rr mewbpé@dhweﬁ‘mcepﬁtltaﬁwaugh%d@sar bonyl group. The term
"al kenyl , " a%b)wémingemeepradudt@t%g(a)miﬁa ABSHYRING B ferhiudd G/ or branched
chain 20 group of two to six carbon atons containing at |east one

car bon-carbon doubl e bond. The terny"allkenyl ene,” as used herein, refers to
a divalent group derived froma straj or branched chai n hydrocarbon
cont @i ning at | east one doubl e bond. The'zerm "Cz al kenyl ene," as used
herein, refers to a divalent group deghyed froma hydrocarbon of two carbon
atons containing a double bond. 25 The t’erm "al koxy," as used herein,
refers thegin X ks defingdpn farmada @)t o t he parent nolecul ar noiety through an

OXygen @ aRpFRendesagakiombrbiiide dicthsl cusesteher ein, refers to an al koxy
group attachzg to the pargnt le&él ar, noi et.é t hr ou an al kyl group. The
term "al koxy &SRB the prodyrt ofistrp {b With ¢ pedufie pgenty i) koxy group att ached
to tibe 30 pafd)veadiibpekapradudtoif ey (&)witiigborapamd d fatmuly OOP) The term
"al kyl ," as used herein, refers to a !lo gNent group derived froma

strai ght or branched chai n saturat ed df ocar bon by the renoval of a single
hydrogen atom The term "al kyl ene, " sed herein, refers to a dival ent
group derived froma straight F

R21
(VID,
in the presence of a base
In another embodiment the present invention provides a process for preparing a single
15  enantiomer of a compound of formula (IV), the process comprising.
(a) reacting a compound of formula (V) with (1R,2S,5R)-(-)-menthol in the presence
of titanium ethoxide,
(b) reacting the product of step (a) with a compound of formula (VI)
in the presence of magnesium bromide diethyl etherate;
20 (c) reacting the product of step (b) with a reducing agent,
(d) reacting the product of step (c) with 4-fluoro-3-bromobenzonitrile in the presence
of a base, and
(e) reacting the product of step (d) with a compound of formula (VIII)

25 (HO),B—R?'
(VIID),
in the presence of a palladium catalyst



or branched saturated hydrocarbon. 35 The term "al kyl sul fonyl," as used
herein, refers to an alkyl group attached to the parent nol ecul ar noiety
through ay group The term "al kynyl ," as used herei to a
nonoval entﬁisjtéz]r/‘g?y&lht or branched chain -6 V40 02/ 0p7. 17 ggf/@?mjs 131G38
group of two to six carbon atons containing at |east one triple bond The
t erm "al kynylleasotherasnhosleuertt¢hepnasent Bivestson owidel ¥ phaemacaytioal wodwpositied f r om

t i i {. |
B I e ey
deri ved cpmbmaaomwtrhcac@er@nwt@a I¥ easeptablesamisnt ai ning a triple bond The term

"amdo,” as qﬁaﬁoth@fr&hﬁbduﬁ&fteﬁépﬁegbnmv&m rBUiRbs &E{&ehmnmnh@e par ent
nol ecul et%ger rqQu as used

%1 car bon %&%5 he term "am doal kyl
her ePn, ngsy,ltga 255 18 A{PAtert iFG oLl eed of srchi@alment FeMPRSIBE ul ar noi et y
t hr Ough admiribtiéslthg @Y the patient Ihl&ri@ﬁﬁtall@%ﬂ@tabl@ﬁmm@f B ebMbBund siffefmulh 0

- NR~~Rl (r?g(lﬁf%rel . RI Otlcallslerl:ecPtz}b% %ﬁ"ktﬁ gfndent |y selected fromthe group

consi sti kyl , al koxycarbonyl, al kyl,
al kyl sul f onylIn aacptyer embquhaemyhe, praseut awnnttqugemidps omethod or tgeating cawierinei n
the aryl, glgnttxﬂ?e&%%zecpﬁéetd d?fsuémt‘?ea?rhl(ﬁt%lc)h?f)hlgiﬁg@dﬁﬁbgtyﬁﬁ [th®Phtle g?ﬁ‘l ly

substitute hr ee ents 1 ndependent |y
sel a8t edherapsmtically agcenipble emgpéttqfﬁgcompoawaﬁwulai@ @ pr 2 theyaneaticalisl o,

hydr oxy ,acédptab¥é $altanhdiest. t erm “am noal kyl ," as used herein, refers to an

am no group attached to the parent nol ecul ar noiety through an al kyl group
The term "am nosul fonyl ," as used herein, refers to an am no group attached
to t he mst&dmbﬁmdmfthﬂrﬁ@‘tidrhrough a sul fonyl group. 20 The term

"aryl," as u h fer 0 .a cllcrl bi.cycli c-
or a tricycl ?@] gsg {dl nvenh' "?ri‘f“i?’hs\r\h 'ré}g‘% ' 3Z ‘Wgrsggsi%u@ Ze %(}hgs
ar e 1ar onmshibi¢ fﬂegﬁyhmfegﬁsﬁvéLSelxahqDIth@Smlﬁanmn ithecfolioingisermszhage thet | i i t ed

to, anthLa %ﬁ%mdlé’&éﬁ ene, fluorenyl, |ndanyl i ndenyl, naphthyl, phenyl,
tetrahydronaphthyl, and the like Ary Egroups havi ng an unsaturated or

partially saﬂheéﬁr@a '‘glkangyk Lasased Ber&ﬁl a9 aralkylgyounaftasheditorthe pargntos

t hr ough rhcb‘lecv.ﬂﬂtxﬂénaiy&ﬂrdaghTah@rb@ﬂﬁla%rbllﬁ;ﬁt ed part of the group The aryl groups
of th|S|nven\t|on stituted t hr

t f
o Tive subertedfy B PR R Bercth, SetaR ke Wirgnalbmorait of Waseed ehiy o~
NROQPO) , graip )RS, to aixl«artmyxl a,torai aamtaihing at leastyone ahrbon- ya’bbty Houtsdé kond/car bo nyI

alkyl, alkyl sicfg %mPy'aSU 9ein 38hePSho, A 108 Ly g BTLDRIN{ oY
aryl al kyl, ary ‘fon aza car bo f & y, cyano, 30
cyanoal ksynalghbgrclrremmgi ek alewrir@arrhym mwnmgfa@rqm onerdaubje bped.oal koxy,

hal oal kyl , herrﬁrtelwatzealkédwn@r'qgmséda)eaélk%fermdwem SliPaerRed Ylom ¥ tro,

ni troal ﬁﬁ' é)'tfhl oaI t hi oal kox 3 t.hi o(oxo), ‘and an additi onal
aryl Hro"\ﬂybé’P e ﬁ%r ms(‘}ﬂﬁtla‘ gy‘%/ %]'ﬁ‘ij]bo dhe aryl part of the

ar ylzasl kyl, tHEheaten "epbamy,"ods usédherein| wfers td freallyl\groyyeattachédd tohke parpitsul f onyl |
t he het erﬁ& é’xﬁﬁr g&o{h{)&gh?g%ﬁgg%% %{g part of the (heterocycle)al kyl can be

further |ona ute one, 35 two, or three substituents
i ndependent I kaéb@n:’t'EéldOXfyﬂ&B‘i ¥ heusgd besin cofeisso amglkoky MRODEDIChed ORI,
al kanoyl arédk lfrﬁﬂ%'ular?ﬂdf&iﬂ(hro@%l'kﬂf(éiﬁyl?{)uw al koxycar bonyl , al kyI

al kyl sul fonyI al yny , amn am nosul fonyI azi do
car bonyl oxy, rtgqgg(ya kW8ﬁ(9°“Ylly &q@rggq@qrem refers to an alkoxy group attached to the

30  parent molecular moiety through a carbonyl group

The term "alkyl," as used herein, refers to a monovalent group derived from a straight
or branched chain saturated hydrocarbon by the removal of a single hydrogen atom.
The term "alkylene," as used herein, refers to a divalent group derived from a straight
or branched saturated hydrocarbon.
35 The term "alkylsulfonyl," as used herein, refers to an alkyl group attached to the
parent molecular moiety through a sulfonyl group
The term "alkynyl,” as used herein, refers to a monovalent straight or branched chain

-6~



WO 02/ (17-477 PCT/USO01/.131C8 cycl oal kyl, fornyl, hal o, hal oal koxy,
hal oal kyl , hydroxy, hydroxyal kyl, nitro, nitroal kyl, oxo, thioalkoxy
thloalkox%a;&MJ 4and thio(oxo) The term ‘arylal kyl, " as usg4 h@t@s refers
to an aryl group attached to the parent nol ecul ar noiety throug an al ky
group. The term "aryloxy," as used herein, refers to an aryl group attached
to the zoupraf twe lte sik icarbongtams containing bt laast ong trple bensin  The t erm

"aryl sul fonylphe taa 'laﬁ@ﬁtyitﬁé ewusetﬁte rtfersat@ aacﬁ‘yzhergrg%lﬂ) Riveeheth 4 0 the
parent nol ecul %ug a su % he term "azido," as used
herei n, SHaighier r@ﬂ *136“ %?‘Pﬁ“%‘é@@nga'a aﬂé\?ﬂ“ﬁé?éi’ - represents a

r eagent capamhe t&rn 'agczmatmytbgep ra@ ugetichefiéih | ieerd foea @l%lél&%rﬁfp derived GilonDa .

Exa gses L}*?C' ude Cﬂr bonat ewgetalg}% such as potassi um car bonat e,

pot a SI PR GHBYRatoWS GPNIANINE 45 sodi um bi carbonate, and cesium
car bonat €; hanhledam ‘aud o, A as asediheraid, |reforsitdan aptins gioap agached o the ppehassi um

phosphatnedle o an?oslé rﬁlr%h cg)rgg S, hat e, and potassi um hydr ogen
s DUgEags R RRRP

phosphate, r OXI es S i um hydr oxi de, sodi um hydroxi de, and
pot assi um hyd"momme"anadmlsolldes usesthereis, refeds tonant asnido Bmumttdehedp@tmm

tert - butQxbf®ar RdIE Ith,tohgygﬂ LRy gdBYp oxi de; al kyl i thiums such as
tertbutyllithium n- ithi T‘ﬂ and_ net Lo tihi u di abk Aﬁm des such as

it HPum di i sdedeRn | z%‘ﬁ‘ a%ﬁ"?p eifirefets QR &5 1 Vhetsig are
hexamet hyde@eﬁddnﬁy lsdectecl)ﬁbﬁh&ﬁé gmub%asmtdgxdmyaidgaﬂ ladanoﬂndlksmtkyh

h t hyl di d t
i 1 <opr e b Aty X RNS Rl vtaliohan RGPl e, vt o
4di et hyhamyhmdythe dlylh part 2f thelangtlaldylncan bé-ﬁumltdnyalptlmaﬂlazobmtutpgt wirthione, two,

rida
e adiie B S g: “ﬁnﬁgec- <Rty ) i dRL D50 SURT AR of alsano g
sodildm rajkut ,|ccreno . p rasmaaémhwn de. The base chosen for a parti cuI ar

conversion depgRgs, (b%nhdi!ﬂkﬁata@h@ed)ﬁerénhere%rs?‘f&Ar{‘:ﬁmﬂﬁtg?ddpadtt%chehh@t}&%a\‘&ﬁt or
sol vent s |n ich 25 the reactjon is conducted, and the tenperature at

whi ch t Heolpeuarmepty;through an 2k keTo%Pe term "carbonyl ,” as used herein,
refers to - C(lm)e—tenanmqubnﬂaralmmyd Betyin, refers usadathbg'rasup atatidlotie an

al kanoyl r 0f or 3D ecul ar noi ety through an oxygen
atom T gmor%lecg ’ey hr%sg ?ﬁ% %ro‘f"é‘ refers to -CO2H 30 The term

"caroxyal kyl|THe term '_tméd’ dsaised lmercnef wofers tapa movegyisbsying rsmjpna@rtaabihssdﬁct ora he
parent WHE{&H' ﬂfsed‘i‘?fgﬁ%herr#ﬁvﬂ%nn & cﬁ'lnlﬁ?fh Fflﬁ!‘f@sed-lthgsta AFomaiiano, " as used
as us

her ei n, m anoa erein, refers to a

cyano grRARESSRtatYER@mplesiofaryh m}nté h‘ﬂlaé‘?:mtal'rmlfﬁs‘ltét%}‘“tfh‘i%bhz #eal kyl group.

35 The tﬂifdﬁényﬁ)lﬁda(ﬂ?i kydenyl, AdphuseCpHeAYICiefrahydbRphtiy], At WIEALALS Wﬁ;sbs c ring
3

SLet o DA iR dnant el o pden g SR R R B Aoy R e s G B doub! o

doubl e
bonds, athrbughtﬂe saevated orathel ussagirated gart of e godu) 7Fhe-ary R SIB L S invaiim

menber ed.,pi 'bP %Rp@rﬁllg%&tﬁlﬁ‘:& E/ftﬁ%lng QWB r&oﬂﬁ§ @ﬁ@gbﬁﬁlt%tskﬁﬂ&ép%ﬁ& gr oups

i ncl ude cyc exen cycl oal kyl

pent
groups oFlectsd fignptigss OqPrﬁP@ﬁPq"éﬁP IR Qi@go%{b)gﬂﬁl allzanayb adkenyl, akowyst h™ one,
two, thrggoxyhik ralke&yéawcﬁlyls ldtks/t Iatwwmf%nt(lnQmpﬁ*tdaﬂtdbyarﬁabe&mdalkypm t he

group con5|st al al k carbonyl al kyl,
O e nos B s B iy e sa iy g A Ry S R

hal oml kcsynoaliall.ogklolkyl, hydbaikylalldyydbmxw,athd{q'lhaldalltdxp haﬂbaﬂk)daiekqtbcycw,(o,
thi oal ko@ﬁé’t’er&c?c':l%%‘ky?)%a ¥| hyd%]xya kyll Oq X,%t'roalkyl, oxo, thioalkoxy, thioalkoxyalkyl,

thio(oxo), and an additional aryl group; wherein the additional ary!l group, the aryl part of the

arylalkyl, the aryl part of the aryloxy, the aryl part of the arylsulfonyl, the heterocycle, and
the heterocycle part of the (heterocycle)alkyl can be further optionally substituted with one,
35  two, or three substituents independently selected from the group consisting of NR9C(O),
C(O)NR9, alkanoyl, alkenyl, alkoxy, alkoxyalkyl, alkoxycarbonyl, alkyl, alkylsulfonyl,
alkynyl, amino, aminoalkyl, aminosulfonyl, azido, carbonyloxy, carboxy, cyano, cyanoalkyl,

-7-



The term "cycl oal kyl al kyl ," as used herein, refers to a cycl oal kyl group
attached to the parent nol ecular noiety through an al kyl group. to The term

"fornyl, Megd,herein, refers to a hydrogen attached t Ct]h?s t
nmol ecul ar N?r)go? ety thr ough a carbonyl group. The term "hal oq) 0?&%?%

as used herein, refers to F, d, Br, or |I. The term "hal oal koxy, as used
herei n, ayeloalksl, formylHele drloplkony.datoatien,duideakyt bydrbeyatin emtromtredliylaoxapi et y

Lihr ough RaBKKASROBERIETha hdistcjhal oal kT ?Sf(‘iﬁ?d Dl ogen at one. - The
term" Ketgroc tgrm aaxa&svgd%'aeaiﬁrem &efersdo@p agy QTQHEP attagtfe,ql 10 theyparent

se?/en mafmd feaﬂg} rﬁblegtﬁﬂmgﬁlaﬁlal’l@l gnaﬁp two, or three heteroatom; :Pdepeflt_ﬂently
sel ecte ro cqn5|st| itro ul fur e

T veSenber oot FgP FREREET a8 b itk B CiRhy S Shendlio febartiy,

. seven- mandsieméat mmagsthimxgbanexwgdncntd)mree doubl e bonds. The term

"het erocycl e"pyal, ?'?/’f e{}?llsb'l‘#&@rlb'agt{%d' h(ér I QUAS QOQPWI%O&% BEdELQ é’&{rgmrl ng

is fused to an a ano eteroc erocyc e groups of
the pr eseeleculpnmaictyoaraig abelf@ruﬁemuput ed at a carbon atomor a nitrogen

atomin the orauerm Rgmﬁsgsruseg h¥RirE ¥e¥émi k& 3, 0f het erocycl e include, but are

not limted tg, pyr|d|nl ydr. op r|d|nI py.ri donyl ( H 25
pyriQonyl, pythets Seydf’H W’GH’W |rﬁl?’8?"1’i§ﬁlareﬁ$ﬁ"é F%lq@@%eptlbﬁp'ﬁ?’ﬁ‘yl and
the Ii kaiurfﬁgehéﬁaiuesreqmacrlea:t@homsmplfes bhbasps RiSRIdE chridyRIte s4M3 sGéla t@sl@hnm)nal |y

b d b d I
ol ect echafafe: Rersrisn bBbrbrEs Py porRpet Syt SRt PRETBI o keny!
al koxy, @rtomateahddides sudhlascggamtfbroyide; ;diokgha;esah&yisspdtdssmyi phoabh@e]yl am do,
am no, ?5&%91% c}‘lh dr@ TR AR %hd pB{aXJmm%gHJo lﬂﬁ/‘ﬁkospﬁ&wl’g}ﬂr xlcfefs%a%sf onyl,

azi do, car oxy, cyano
cycl al Kithim drmflémpdm |aa€1pkt§i@um hadrexidey all oxlﬁ@tse%eg/md@;rm kyl ,

%dr <()><y tehmtégeid'eaptsﬁékmﬁIzémlautomder £l ]Klbﬂum kﬁm&ﬁh@é Bélkyﬂlhltt%%{s‘%ggh( tad eyl , |

i o( ox an ona cycle gro erei'n the additiona

het er oc%ﬁtﬁ?g\’ BF’ef“ ﬁ\é‘f B, 3? bﬂ&’@ﬁ%?‘é’ﬁdﬁ}’&‘%‘?al kyl, the

ar y: t hﬁlsapmbyllaﬁllide dfsﬂly{camtdﬁs)sbdi kylithtuhhbe)ahmthyﬂlﬁsﬂaz&fle pdtesstuny | Oxyd andht gg
ar art |l sSu an C (0] U W t
oo, adeetfidiadish bno i RRaREHHELNGC By BB Yy UMY EFInG
conlest |d1g09rf0pNR9nI(eO)md d)é&Omeg!etlathamoyheteratMnyﬁmmalskdxays 4-a| koxyal kyI

al koxycaq Eﬁﬂ%harxg?{)@id&n@b@]ﬁﬁ 1|nE0ﬂ}ﬂet IyﬂHfd’zB%ie ﬁ%tﬂ@ gﬁﬂa{ﬁ%a#&éﬂmdme

am nosul car bon
02/ 07- 47&@?#@1!}%@@1% W%%F‘G&I »é*yqilazamﬁy ( er@ec-ﬂaqnaaarwcswnd%usm kyl

hydr oxy, ashithiGaxyakidy| sodiﬁlni hydrida) irfdoﬁiti@ﬂum lﬁydi)l,det ﬂ‘h@&hd@&)hysentfbt Qpér’ﬁmﬂfdﬂi kyl,
and thi o 0XO0 . Q%tr%r "L} mé}) ﬁ‘ oF > o{v ¢ ! a
het er ocy ‘t“ée lr Ep%n[ tsgcﬁ 1% Qn ét % ‘i’“ét?u ta i (tﬁ i BJbW § aI kyl
gr ougs Ththe reachor! isyednducyed, aadstm:tedpdwnm a wmdf the seacton Grgonthesteder m

" hydr oxyal kylp, e@ﬁn“&?ﬁorl@ﬁ"ﬁwﬁdrh%te‘r‘rf qtef]fegtg LOXy group attached to the

parent nol ecul ar noi et rou he term"vitro," as used
her ei n, referEhQ‘Gme onplexy;" msedwhqrmat sto angalkanoaligneup éitashed t3hes to a

vitro grwaueqtcn@@t&dn&ayttmugm@atyg%@ afgd ecul ar noi ety through an al kyl
group. The term "carboxy," as used herein, refers to -CO;H
30 The term "carboxyalkyl," as used herein refers to a carboxy group attached to the
parent molecular moiety through an alkyl group.
The term "cyano," as used herein, refers to -CN
The term "cyanoalkyl," as used herein, refers to a cyano group attached to the parent
molecular moiety through an alky! group.
35 The term "cycloalkyl," as used herein, refers a non-aromatic cyclic ring system
having three to eight carbon atoms, wherein each five-membered ring has zero to one double

bond, each six-membered ring has zero to two double bonds, and each seven- and eight-
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The term "nitrogen protecting group,” as used herein, refers to groups
intended to protect an am no group agai nst undesirable reactions during
synt heti cyky paegdres. Common N-protecting groups conprlsep@quog+ﬁaps such
as acetyl, benzoyl, 2-bronvacetyl, 4bronobenzoyl, tent-butylacetyl,
carboxaldehyde 2- chloroacetyl 4-chl or obenzoyl, a ~5 chlorobutyryl

4- ni t r olbembeyed ring haszexarin dhreg gewhie hpndsp Examples of pyq}ealbxllgmtmsoml@dw
trichl 0&9@151%%1,3,1 @ﬂ*ljol{ekylf kmmg@taﬂdthéuké OTWd cyBIoa IS gfip S oPthe present

benzenesul f qnyl uenesul |; carbamat’e form ng groups such as

benzyl OW@W%W be(c@grgyal % wtgugegmg Q0ey %(mﬂmreg EfSE‘) or five substituents

) |to chl orﬁxmepéndeﬁﬁymdawﬁ‘bm the gi@hb@zsmﬁm@df@mawbﬂm alikﬂd?lh}ﬂ IlkeI 2? The
er al ys

f t The t
L T eq SkorufRooRESIAT iflo AhSHiBy ?ﬂrﬁmyeﬁyemﬁféﬁ‘na PR Rty ol o of &
b byt e el b
|

PdC 2( P se catal ysts can be used with an additive such as
t ri phenyl phodphitera “cyclpgkylaboyb| anused hsrrie prferido2 cygloptkyhgronpiatasthed teny | |

tri phenyrh@;saiern%orwurﬁnscr.e@hifﬁbhgrh@fmlk Ngogpich as tributyl phosphine
optionally present. erm d;hdum ng agent," as used herein, represents a

read@nt capadibe tgm chW%; @ ygedhereipgisters © ahydrpgegiafipchedtathe RNt r educi ng
agent s fnoledultdd niviegtthroaglod ciﬂben)prge@gﬂt invention include sodium

bor ohydri de, i um.cyan ob r dride adi. um bor hydri de, and 30
lithium boroﬁ@1 ? haif;n @Pﬁrgx%uﬁ? %%Q%ere"hyfte §%eg)§/r efers to -S02-.

The term tthdlaItémx‘gh,aloaﬂ@xyr,éfeslumdrlmrem nefef etosa hadnaﬂ(ylgrdwl atgelmdposhe ached to
the par %g;en%%gmap&ow%g@ %&Ee Sl fur atom The term

"t hi oal koxya rein, ers to a thioal koxy group attached to
35 tlfie parentThmsrrewra&allqyb as 9serirherﬂyrgrrefars talapyplkyg group substiguted pypne, two,

"t hi o( oXmke, or%u,{mﬁgeﬁlg{omsn refers to ( S) The term"trial kylsilyl," as
used herein, efers 2] 07- 47- 17

E V\(Iﬂ E is 10 WO fe) gc{
PCT/ USQL/ ~3168°1H@ 819’1“;5%% s BfUSE g‘”ﬁ‘r“e&" £1q %9&% ¥6n°&é‘?¥383£?“§‘?b A4 nng
t her apewbnta&img/oxmcneqqtoaﬂiree batbrostoiiisendepemdeht i seleqaedifromahé graupaepsisthige
| t f
corpoundl RS EE and STEGS TAE e hdnTherke Gl sl ol LB tBhad 3
di sper s |tb¢ #x- andi severamemberied ainige haverzere wahregdouble bandse aederm thetarocygiedue
toxi Ci t Yol 1ﬁ£1§jé§tﬂné¥3hc gﬂﬁ 2irPivhigh %&he‘i&é&%ﬁbsﬁng M’*ﬂxé&ﬁ té‘ﬁﬁaﬁy@?’ﬂfaﬁ%ﬂr ate with

a reasonabl e bene |0§fer|s ratlo fj are effective fo eir intended
use. ThenQWes ketergey eelr%&rre%r%wpﬁ@sq HBC present MVeBlIeh ?aé‘rpeaﬁ‘}EStB\!ﬁefiPH‘:atr on
of the caieautss oPi nRa atoal i tlixygrroepcRems@mt&memgeguphmrbbyo@e suitabl e

acid. Re tative acrdadl d etate te,

al gi nat e&hé‘ﬁ’ Sg&aere ngly 15311? ttoepyrb ﬁ %‘5’08%“ n‘i E 1?‘5 fj onyl s Tate,

but y25at @yrldanmlmmm@rnyt aiﬂmdmmmldmat ttahletwl,gﬁltbdmmmnylt rmdghy tike.ophosphat e,
hem sul figlloc y’&l%&tr&gﬁ%?f?hcf ed?@é&ﬂﬂ&%xﬁxonfd% Rl tlor{a“g%ﬁ@étﬁute@m%%glth

hydr obr om de hansul f on

t at
mal eat e,oF (R4 su)§tisyRDLs indepeadentl Yr?é{eﬁ‘&ﬁ the gzqup corrér&m ma%é@%‘ﬁ*@ o

ni coti naﬂre,no?lnarrzbﬁyradl%)@s Hikbrywitya, al%@b%@nylpﬂﬁﬂahlﬁy]s@ﬂ’@ﬁyl rh’:llﬁﬁ}ytl raarlwlt fate,
artrate,

3- phenyl pr.o rrona icra | at.e |onat te
U P B anaeay, Sninbai Bl BT &yl ProiS: sty S Gt 00, oY hat 6.
par aot ol cachoasg dyho alyenoatityd] aynkdekkgb@mleall@\ylatk,yl donnno, lgxrloqunpbalmxy Helaatkgbounds

butyl oI EERRbRST Y 86 MG BN H00. 2ol AR nalblcrqRoPY o AN
di anyl shiofexodsnd @aegditional ieterocyphgrgirapy rwheeaudthstaddwnpnai thetsroayeks, grmmhhedes
. and 'Od'rfé?e?ocy%rédpaﬁedm{é (h@&?od%l%}hﬁ&ﬁ}’t’he BHPTh §1§'l @f“ﬂﬂb%ﬁrlﬁk B Qpyl \Wahch can

be enpl oyed f'orm t herapeuti ¢ ceta diti nsaltsrnc ude
i nor gani® t'éf‘c?%@"%r?é‘lq theany eﬁrb%tﬁ%awésu fﬁyﬂrcaabsﬁwer 991119'@ ¥ substifiyfed With
. phosghordne, tva)dr mr@asubana@tﬁmdspmber&@ srem{ddcr?mnrr&ie@‘rmp casiath@bENRED®D),

citric. e can,al s Xi. st as th t cceptabl e
ot o uo <N v afor AR ARe 0 Ppiitp RnBirond AR5 ShSRulgnt Fhoce
pr odr ugsallomyk \airti i raiminsal kythi aninesuéfoayli azaldd, ecafbonylosy aarboxgo,nctyanb ayaindalkyhe
tissues of patients without undue toxicity, irritation, and 25 allergic
response, are comrensurate with a reasonable benefit/risk ratio, and are
effective for their intended use. The%term "prodrug," refers to conpounds
which are rapidly transforned in vivo to parent conpounds of fornula (1)
for exanple, by hydrolysis in blood. Asymmetric centers exist in the
conpounds of the present invention. v%en t he absol ute stereochem stry is
known, it is designated using the terns "R' and "S" as defined in 30 "I UPAC
1974 Reconnendatrons for Sectron E Fundanental Stereochenistry," Pur e

A N~ AN NN o



WO 02/07-17-47 PCT/USQ /-1311 8 by preparation of m xtures of enantioneric
products followed by separation such as conversion to a m xture of
di ast er eo(iRy s/h@lshowed by separation or recrystallizati on,P(ﬁJMs%?mlggraphi C
techni ques, or direct separation of enantioners on chiral chromatographic
colums. Starting conmpounds of particular stereochem stry are either
conmer cicaé¢lbgikgly fdrimghl halog halealkokye hatodtkyé rigydroxy phydeaxyalkyl,outno, uegkKnowmn i n
t he artmigglgg{)gitmgalk?%ﬁoﬁatm) dlo§at ment, the conpounds of the present

e use or the

i nventi on can reventi on of netastases fromthe tunors

descri bed abde temm Hbetergerelelaiarli” as wied herein, feferiniahietaresycle graup aftacheher apy

and/ or @ t}ﬁrpam@mm[aawéty@hrbﬁgmm@lsgrg@pventi onally adm nistered to
patients for treati ﬂ% canger . en .usliﬁrt]%St he kionpounds of the present

i nvention forl "EAEbtINEFaYy asused egei; tv&®peutical Iy effective dose

| evel for anyrheaerm thyldeoxypkkyl ‘ems used hereite pefed topdpdioxg igesup atackedas thehe

di sor der be}g,&letr at ed aﬂg t he sql\(/elrit‘%/ of the disorder, the activity of

t he par PR fgﬁf)gl?ﬁ%y 8 a(nhae %[%% Ric conposition enpl oyed, the age,
body wei ght, Tgenema!nitiellas hseddwrein, apfdrstioeNCaf t he patient, the tine of

adm ni strati n s of i i St rakl.ons o L retl of the
conpound 15 Zl%lt%@gdﬁ@?ﬂgylduarsgg %Holrr;]gr(éjl ’%?éégibn%ﬁp‘;a gz’;ndﬂa %@fﬁ}é?&&stg%b?ﬁm

contP nathelecularimoigty thesugk palalky] 50WPt h t he conpound used. For exanple, when
used in the F’I’T@Qér@iﬁﬂiit_r@%en%ﬂbﬂegtiﬂglg}ﬁﬁﬁ,!' a$ Qe MRS réfersitb @ralips stidedyent i on
can be admi ni ster.ed with chenot hergpeutlc agent s SL@h as al lﬁ_ha gnt ef er on,
COVP ( cPEPSHHABATHARBERYP appinRndesitable rractions furing synthenig PRcadivfes oheymon

et oposi d&-pror@AGEIdrqupsichmptiseacl groups aahas iatetyldberemoybh 2eiromoagetl ophospham de,

Vi ncri sty 2 a (pr i t hotrexate
(i cucdip o2y R GAARR T RS alash s Rl PRECEpRRAS
et opési dblarelsynyl, étmitrabengpyly pmitrophenowyacesyl hthslyh @ivaimyd, pyepionylpbazi ne) ,
Vi NCri St Lol i L Ok R sul fate,
ol at ol ot iporastéll & PRorHy £ SR Bougl KA Do, BB o
t hal i doriPlyenesayforpy casbamate, forminiesgroppyy sugh anpenzyloxyearbrny! HeR2)pErt r eat ed
convent iaedbkycartiohiil (B - shlorbbétizafox earBiny? - meaRY AL AR Xy ftsbngl, @pdieund of
t he preﬁﬁ(gt i nvention subsequently adm nistered to extend the dormancy of
m cronetastases and to stabilize and inhibit the growth of any residual
priraary t unmorTheThen baxogoasnded béreinheefgrs es€1). i nventi on can be admi ni st ered
orally, parenfiiigi vcougﬁﬁgeata Yo i rebtSams & BlaRlrY ot Rk AR, OF

d e Tor t1ons I e a

topically in unit dosa a 0 contal nl,ngl carrlers, juvants,
di | uent £nhgnaes theaate afia aypking nBxampesceffcatpliststinglyde palladipm(il) peetatec| udes

! nI usi ?rtetaacliM@{dhe@?pm@ﬁigbmﬂfm@mfd)ppd : WQP?ZCIQ(gbﬁ)@MBw@(BPh?QdE_ach

i ntrastern i nj gction ar.ent.era .adm nistere uepus ,or ol eagi nous
suspensi G eSSFa'{aﬁétsfﬁ?rB?)H?ngW'w an ?fjéthb‘fﬁe%‘EEf‘s T%W%pgl&ﬁ Fe formul at ed
wi t hesdi sfieyciohegylphesphinoe?'-dimethyviaménobiphgnglg aiphsnyldisme 36r a mjabaylphobghine

pr epar atj kD solution or suspension in a diluent
or sol vegh’?‘?ai@ﬁ?@ﬁé@&%@%‘ﬁ%ﬁgbﬁ’ﬁems or solvents enployed are water,
sal i ne, Ri ngefhederw['igducing agent, as uspdherzin reprgsents apeagensapabledf ognvsttinger s,

dilute apkdsnclb aRakdfol Prbfdired ?é&lh@iﬁ% Apdids BRhne %rg%tfofeiogggqgih%eg?@bggﬁgs

di gl ycerides, fatty acids, such as olelrc acidg,

monog| ydgﬁpafegod&m ﬁpgﬁvgfé% geurn exancbREatH % AP tea%q*?’a@prwgrp% éMerally
adm i stighiaeh Seropaltidds can be prol onged by slowing their absorption. One
way to slow t-he 0, i on, of rdi cul Scgompound is adm nistering

i nj ectable def)hc?ttg'%grs{lrlgfto@glrrparsiuggdngea}glhs%ger{glgoo‘:?s %f crystalline, anorphous, or
ot her wi se watHre-terms tthidalkoxf 3 asesadfherdin, refenpiolanchlkfh grouptattactiedab sherparéntn of
the co j ' ate of dissolution which is, in turn,

) dependgﬁﬁ&gﬁ"l?&s@ggﬁ?@@f] agplaﬂ"t@ not her way to sl ow absorption of a
particul ar cohjsoam” thipatmyalksl'casiused herpiac redess to aidyealkaxyrareupdigghedstong t he
. conpgundpasafk MbRa&SANALRHSEEMh R afllyl gibtpensi on. 1o Yet another way to

sl ow absorptign o i.cul ar conpound Is adm nistering injectable depot

f rti
forms conpri sTh?g‘e?ﬁ‘gﬁh@g%’ﬁQﬁ'laé“ﬁeéjt}W%‘&sregFSiot{ézsbo ound tragped Wit hin
| i posonmes, m Theaemu!'siatkysilyDt adaised aefeir) adfte tpof ; svherehR asis alkyl.

pol yl acti de- pol ygl ycol i de, pol yorthoesters or pol yanhydri des Dependi ng on
the ratio of drug to polynmer and the conposition of the polynmer, the rate
of drug rel ease can be controll ed. 1510Fransdernal patches al so provide
controlled delivery of the conmpounds. The rate of absorption can be sl owed
by using rate controlling nmenbranes or by trapping the conpound within a
polymer matrix or gel. Conversely, absorption enhancers can be used to

i ncrease absorption. Solid dosage forns for oral adm nistration include
capsules, tablets, pills, powders, 20 and granules In these solid dosage

o = o o - o e o



WO 02/ 0p7.17 PCT/1135(11/-131G8 prepared by m xing the conpounds of the
present invention with a suitable nonirritating excipient such as cocoa
butter orweRal¥eifly! ene glycol, each of which is solid at U@ Y3168

t enperature but f?,w d in the rectumor vagina. Qphthalmc For rrupatlﬁons
conprising eye drops, eye ointnents, powders, and solutions are also

cont enpl at ed The cmepmdmf therpredent lswmen@hn eliet gsrtherapruticallycarcemable $4ts t ot al

daily d : host
o s.yngﬁé st Al RBM e i) D PARERherelty Rl Bfhs S U AAEERIC ® 500°°
my/ kg b&mnsitigronmoupdeetdhe prejent inyentiprwhich. 226 weisT abeilisolable ofig/ kg body

. wei ght. dishadibfe, dMfch 470 Slabld foP fieataRht SRTiieatdd wnt}@aeumwl&tpﬁnwmﬁuhﬁd pl es

thereof o make u the daily dose. to . Preferre resent
nvent i aﬁergwereap@ e bt il & gl SRR S b SpRbGRE T
group ceffectbieifogtheit nNEiﬁiedmde OThé(salts csrebepntepdeﬂ doring the fmabm@latmnmlst i ng of

nyr oxy PIEiiERE Bl oboBRaLer seh e b SAMMCHIH o ElRe PR o °
enhance&®eprssemative 15ideaslditesinl salis lm}ugc @muemdapmdgman@tcntmta ragpartate,
el ectr OIBQ:%(z%'aﬁ' QQizgﬁ’ésuﬁé ¢ 'b?s%}]fﬁﬁt &Et@?ai@kéxﬂ@h&ﬁte%%p%hﬁﬁb%ﬁ@tdxg’lh&?ﬂaﬂéhe

abilit ent 1 nvention

far d@sytglyicamh@s(pasté l&eawswéatﬁé@e@a@%e dexanogten fprmate; Runasgefy@rerlasideped in J.
Bi ol . Clngzmobromae hidffisdife, 129195111r6xy@t’haﬂsul%ﬂat@'(ﬁhthldﬁbﬁmlactaﬁzOmﬁléﬂe664 (1995)

P d f bi t f f | at f th
oncogen ity uhTeares sahesgSi Ringle ARy ahiesy OReffeFiEOl RS 2155 76- 19578 ( 1991
) and USaphtRaléne3lifonatd, okalbief panioadé, pectinate; pemsulifae riephdny ipaomionn@spicrage) al so

b ' Sci

e, reas WAl Dt ﬂaemt@@a@qur AR R OR PG, . o

f ragﬁemgll(t@nateMarbme paricte n@ulfom@te,fa@d ungecahpase i Alspaammogsommtheat e

provi dedoyo iR of i BresERLineBfoNRak 8P g Qaeﬁweufw.ﬁﬂmaﬁ pemww@] Gl bbutyp2:
81-88 ( 1990), .utilizing. steps,one, ?ct|V|ty of

t he enzyhleﬂﬂgs Bpmidss, @dgﬂeiod‘mwl sdmséxlrétgétyi Wryéﬁ‘é‘gqt??g gty
enzyne/ hm!ylf I{?ﬁs@ﬁ@ﬁ@ﬁﬁeﬁl@hloﬂd%s bromitled, ad fodidvesatdaiensy) afd phadtHyy L hg e
coO ounds O ngl on CO re an u Iplte
COMPOUNg et S el 4R B byl bR G ichy BelbED

Bri ebl y ad@iHofraaltsasslidi inbrgaplvacals (56 ¢hnasl hydoonhbaricy hydrobrotid sulfdric, erdas (fi nal
concent rg&&gg@né - Ahd o%anx%ftﬂg{gﬁaheormg N, MR aRYSipdd Nl concentrations

froma & sol utio i‘nal concentrati on DMSO < 2%
were mixed i rHhg PRSERtOMPORRIS can dlFosEIshA therapentically zcosptablgprodmaydte, 20 mv

KCI 10 t&H ZnQal?eunéalm\Ac@Iﬁablarpeb&ug)’i%férr& td ﬂﬁs&prb‘aﬁﬂgs bP z@ittéfoms WhidBlarevol ume

of

hcubar SRS Tosgsein foralt with i HRassicl Aoty PN OXCE T o e &b ¢ he
r ea@si onllergid resmoohsé, @are dsﬁnmemmtaeswah arreasondbderbeneit/tisleratidj andt azel effiedtive dothanol

thansi et By b A fortn Spy8ariGbBAR RhihBudhict ark Fipidi e {1
filter mylvpﬂ@n@rﬁ@trqomou@d@fsf@mula (1) i etxnmpleaby hydfolysisan bi¢odi t h

scintillati OUksfthﬁéiln& 5en!?éfs )ax:stTHQher &ﬁﬁ;ﬂiuﬁ&’i P8e 'bFeEéthl?\Qnﬁéh tWesbiss fiber
filter v;gs counted and reflected .the activity yne Thgﬁpercent
|

i nhi bi t i39FPIBIe SteseacheIStry AhEaMyn, dds qﬁgswpéwmgﬁgﬁt%ﬁ "R ﬁlde'§éﬁts
conpouNdsURACtI9g4 Rree@rﬁmbnmmmdrmctadn E Fimdamesthl Steeotfemi&ryMPuAQ ¥l or 10

o e, o B8, EHSBI RS TS ok it R B e ro e o Spbs o

| nhi bi t iscanecrhermBtry is not known, the terms "R", "S", (+), and (-) are omitted. In the absence of

- 8457500195 SHED 98 I IRTNE S DB AT i SR IO 5 07 e

19>9546mewnfmbmmmMm2emhmazsmgdsmi@6’2@4@1@9@9@@59%@0 15

35  that the invention encompasses both stereochemical isomeric forms, or mixtures thereof,

which possess the ability to inhibit farnesyltransferase. Individual stereoisomers of
compounds can be prepared by synthesis from starting materials containing chiral centers or
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WD 02/ 07-477 PCT/U SO 1 /~31 08 269853100274754100 Table 2 Inhibitory

Pot enci es of Represent ati ve Conpounds Exanpl e% | nhi bition at 10-g Mexanpl e%
| nhi b|t|o 87 USOU/

MEn0a740 NRBUIEE o o o 0 5580677985083789760737996619680008 SAATHAILY 7601564
9083966575 ( 10 9M 84926693856567948694689187916995889070948975 (10

9M 7197 S9FretReetionaf MHIROGIH SABBONCTic phodiivys Hllgwed bhenparddipntsheh asat a i n Tabl e
1, the f‘cegpe?ém%o QTnnhDF‘e d}f&a%@é?&omamfom by ?ﬁdr at%m r@&elgstgmfzattdnm ted to

t hose speci exanp are use the treatnent of diseases
caused &hr%%amﬁw B‘ﬁu?saPhg‘é‘W ﬁﬁp&rﬁmepﬁ%ammefsmféwl ehrgmatograpic

i nhi bi t @bRimrshS$R1iAO ORAPEHT s @fparu&ﬂﬁruﬂterbébh'@:ﬁ%tﬁyl’zﬁaéﬂﬁmTcoﬁhfnehﬁiliy Shilggey and
nmetastatic solid,tu .the breast, colon; rectum | ung;

or opRar Y20 BS Bafnar W§°‘Vé‘g%ﬁe§€‘ugue 0%’{‘(5 {1 pancreas; |iver;

. gallbl adder AtncbﬁimglmtmethedmmraaMmtthmeompmmdabf/thterpmsbnt(:ki/cdmey pa:bbadder,

and. ur otghl Wikic (20l G0 99 DI Aleshd A5 B Kers ABHIBED PR B2yl e

geni taI SRhar I'ne” gl ands
(t hyr oi dlongdr émedmbiaatibrpwith racbntbgrapy ami/or qmr@hmmherapemcﬂmasmms L3168 skin

( herranglcemtloﬂm ﬁter@d‘@ p%ﬂéﬁ@?@st?eauﬁ%’%'&ér AWhédEsifg ﬁie%om?@ﬁﬁéﬁ%f and

eyes; RI nges strocyt omas, ['1 onms | ast omas, reti nobl ast onas,
neuri§naghe wémmvagtl Ch%m@Fhﬁ‘éHY’ﬁb‘F &mﬁ%’*f therapeugical{yeffestize desedgvel ffm

hlemat Opcahgetpamcﬂm @i@ﬂﬁvhl@&e;]gdnﬁldb&ﬁffa%&)rﬁﬂdzh(hb Itmmm_arér,bemgasemaydnh amﬁ )

pl aques; osj, s fungo ut aneous ome/ | eukem a,
I yrrphorra';g ‘Trﬁopﬁﬁﬁeﬁ% Agief getivi cgqﬁ%ppq_%ﬁ%rkqompgupg,ﬁﬁ hﬁépgcb Yphyl axi s of
aut oi nmeompdsitemsmployedatierags bddy weaighr) geeral htelyie rsex,and dét af therpatiers) theocul ar

di seases; n(éjbia{a?ﬁ fﬁtr%t?cfd Pt?egx%hi%f aﬁﬁﬁdlﬁ&%ﬁ h%e ?Jte BE ﬁ&?&}b otf¥he  coMoRsR Gy graft

rejectio Sia, neova retinal
neovids c empioyed: therdurationtod tmmmandldgan@wk m@nmbmonuwth)qr&pmmsikmﬂv diteases

(psori aghé co:hﬁdmau@@@lslr&waﬁlﬁlecaaeﬁ bs'eayn HeQtdaf e bF i bddk{) compounds of
at her oscLer ot1c.pl aques). thetic ods Abbrevi ations whi ch have been

used in %ereéréwveml%?@ hfradfm@sgemﬂ*emc therapeniis AgeEsSUch ¢ 21PBR | ow are:
THF for 1htefdr&hmml{by3d10pﬂbﬂ§ﬁﬁrﬁ1@é viliRirigtrhe, rftliotdenaty) arﬂtﬂiedmstBﬁefb'faoil@é

O Do HHBSCOIT BBl Bhor e ARARLRR TR Ghdr g Sl S
N- me0hy | depamethasdinal RRO-VBYEEMGOPP épneémrmyl methotrexate (WArICode resBmy, f or

d dba f
S.VL'en'ZSI&*’32neacé%@*"ﬁ‘“ﬁ%’dy‘aﬁﬁfﬁﬂg&dﬂe@@ R L e
conpounddd Hferaphag haginey yancrisking, y&n ﬂﬁsé%r#ﬂglpmhéh@ﬁ INEATQ, ps@ommowsutfﬁser st ood

I nt ﬁoa U';!E)ﬁ%l'e@ﬁct&ruhaﬂgr@stitm Lansog wm@hwqoschwmgﬂamhamdrd daisprpge the
net nods

o BT L RERCL R R B o B, P B BPEl i Sh 1 1
wel Izsestcﬂabinoﬂiem;bylamd arcampoendef the geesém dwention subseqeotly adrdinistergd skéxténdi n t he
art The g IE%oPm?JrSrg std&slAE th QARNA &H&hﬁtﬁﬁg%{l@w&@t}ﬁ&%@ﬁq ! ow 25

This i nvent Ion I nten t0 enconpass conpounds Vi ng as (1),
(11), arffimary (ymepmen prepared by synthetic processes or by netabolic

processes. Pf’ﬂ%o?d joBRdOSf thd BreSTRRILAGEE: Ehin &QQM1M¥@fHd'&ﬂl)b¥aﬁE&?dm9| ic
processes incl Q% those ccur in the hu (in"vrvo) or

or
pr ocessdsmgtERl: A%l sprays Dt 1estall o aginalyDr foRgaY in gt ﬁgfa(gfferr tions
PCT/3dS0 ldonfhinlig carriers, adjuvants, diluents, vehlcles, or combinations thereof The term

"parenteral” includes infusion as well as subcutaneous, intravenous, intramuscular, and
intrasternal injection.
Parenterally administered aqueous or oleaginous suspensions of the compounds of the
present invention can be formulated with dispersing, wetting, or suspending agents. The
35  injectable preparation can also be an injectable solution or suspension in a diluent or solvent.

Among the acceptable diluents or solvents employed are water, saline, Ringer's solution,
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R ORz Ra ~SiEt3 X Ra HOR > XI R2 (1) (2) (3) Y Z Y\ Z Hal ogenation y~
Y, Il \V'r X, YS4-R-s4-R (4) (5 vy Z g Suzuluy %YR64- t R~Rz (I ~ Y

R3 Y~y O RY\///Y~'R 7 S ki Hal Rqa Y Y
R3 sayR WIQZO\%((WI(“ ) y~y Ox' (3) ' fx Y)R gg”RL( 8O?e?%PQH$S/0gYﬂE§3 %

shows the synt he5|s of conpounds of formula (la) (wherein Y is CH or
Conpoundsfiers, dibteradids ¢rbasesadilise aminppacidisadetipnenmoroglycerides; diglyasnides) fasty,

Conpoungéid?&uéh"i%@a&&)and daﬂfa,cﬁaods%& mﬁ@@eﬁ&mu efifiesf Ormul a (3), A

representatlve ase |s tertbutyl hi um e repre entatlve aci ds include
HCl, HF, and QéébefEOta@PHeu“E)@ﬁﬁ?ﬁq @wmteﬁﬂmrglswg@dcqmpwnég@nrt@act i ons

i ncl ude phdtbngelTBBElowARg tikiraibbytptieh. NOhe whil € §l8Ghé ﬁlﬁof;ﬁloﬁ@ﬂd #Rdlagt about
-78 for bout 38 m.nut es. t o E: hour s ds. of f.or h (5)

whor & n SmpEs adminiger il ol tenof FPBs e SR RnBions LE Bl S cbnat i on
of conpemocbhiod}, onotierdiBSwiaterdiiselyblefoems ef tie campeate t Theerateusflabses ptianafoy |

per OX1 I nlorf3cil i e REnL 6RES il Y ORETRAURERIS D L MbcRglithnig e

presence o asS Si compounds
f or nul a phpical Esagnrm@ghqnﬁvasrdb lomt absopsion iofia phriselar mpotmdss admmuwemg

di chl or ‘?rg@étmgﬂepoq%#ﬁ%@oﬁ@}lsﬁg%é’édrﬁiﬁwnaggaﬁBiegél%&rﬂuw&'ﬁ Jrgﬁs‘[}khs%h s

conduct ed at about reaction tines ar | cal
abouf 8 Yieh angiberwayAoskayy absotsion ofi Adartisplar WM%desydIﬁ@rﬁtwgdmﬁv@bl@ed to

corrpoun@p@ffoifmmmﬂ 1s(dgahncmap§m@ma3m»e§otahy tompouratted] ecvwhtﬁmh o8&Hed, i ng
with the corre Qr d|n f nce yt|c palladlum
And. bas CUOREH B SO ERARP R aelmccs fushS pEL ARG el ERRfEs) 4. - b5
polyorthoesters or polyanhydrides Depending on the ratio of drug to polymer and the
composition of the polymer, the rate of drug release can be controlled.

15 Transdermal patches also provide controlled delivery of the compounds. The rate of
absorption can be slowed by using rate controlling membranes or by trapping the compound
within a polymer matrix or gel. Conversely, absorption enhancers can be used to increase
absorption.

Solid dosage forms for oral administration include capsules, tablets, pills, powders,

20  and granules In these solid dosage forms, the active compound can optionally comprise
diluents such as sucrose, lactose, starch, talc, silicic acid, aluminum hydroxide, calcium
silicates, polyamide powder, tableting lubricants, and tableting aids such as magnesium
stearate or microcrystalline cellulose Capsules, tablets and pills can also comprise buffering
agents, and tablets and pills can be prepared with enteric coatings or other release-controlling

25  coatings. Powders and sprays can also contain excipients such as talc, silicic acid, aluminum
hydroxide, calcium silicate, polyamide powder, or mixtures thereof. Sprays can additionally
contain customary propellants such as chlorofluorohydrocarbons or substitutes thereof.

Liquid dosage forms for oral administration include emulsions, microemulsions,
solutions, suspensions, syrups, and elixirs comprising inert diluents such as water. These

30  compositions can also comprise adjuvants such as wetting, emulsifying, suspending,
sweetening, flavoring, and perfuming agents.

Topical dosage forms include ointments, pastes, creams, lotions, gels, powders,
solutions, sprays, inhalants, and transdermal patches. The compound is mixed under sterile
conditions with a carrier and any needed preservatives or buffers. These dosage forms can

35  also include excipients such as animal and vegetable fats, oils, waxes, paraffins, starch,
tragacanth, cellulose derivatives, polyethylene glycols, silicones, bentonites, silicic acid, talc
and zinc oxide, or mixtures thereof. Suppositories for rectal or vaginal administration can be
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CVO U 2/07-47.17 PCT/USULl/ ~31C8 PdC 2(PPh3)2, and Pd2(dba)3 with tris
2-furyl phosphi ne Exanpl es of bases used in these reactions include Na2C03,

Cs2Q03, aygh 54993, Sol vents typically used in these reacti s, iaeh
t ol uene, et han(%??,a water, and m xtures thereof. The reaction {lss u/s}da |y

conducted at about 80 C to about 110 C and reaction tines are typically
about 8 ptepardddiytmiRihgthe cempdunds pfithiepeésent iovenpiouvdth afuifablemoharifating can be

e ! puiaic \ g
Pl onl ERcibinE ARRAY B bbbl Retfene Bycap Bl of DIGh WNojGlar ek COUP | 1O
as NB Stemperainre vt fluit igthesigewmer yagem. iQphshalmiofermulgtiens comprisingsie

tetrach 'd%ﬂs?@egﬁntﬁmehﬁ, W ddry! afid bluBiiRUire 8Qo Cordtemplatidtas %@ﬁ)ggvi?n\é@ fhe scope

appr oxi te% t0 24 hours gives conpounds of formula (8 Conmpounds of
f or nll ag?g)e SHFHBVEEREt ed directly with conpounds of fornula (3) in the
presence of &hbastel daslycddosast the corapounds détherprévehd) intentiphadindtdsteredponhos of
formul a.(].a). he a sp---3 O 3 0)..Y R3 Y~
VIV iRt oRNEGRR fosipaiibe h lnbli o oo i sBuf 2P el bl eid T
Schene 2r praferpblyfisn afout 612516 abqa )1 0@ arg/kgebadyrweighte Single dorepompdsitiors f or nul a
(10) by ' ' ' | | chloride in a
non-reagtar;i gghgg%eg%hgﬁgtﬁ%ggﬁ#&@l%%%ﬁgimo ol?lréfﬁi%gﬂl ?%) can be reacted
wi t HOconpoundsefemred eampauads of the peasptdnystion atercestpourds ofdamon ) ovheredt nul a
]g8) W:th(lsg;dlmrrs@zéc@@mﬁtﬁigrgb@auﬂs&hggahmégnw#p;OVI dle c?lrrg;)ums of o
ormul a erein | rogen. . s ormul a erein

i s hydrogen 84}1’?sﬁécﬁeﬂ?ﬁ%&ﬁ'ﬁ\g\é?‘{pe‘g’“f%"%&m%gﬁngf formula (1b) wherein
RO is al kyl, R insdlecvegfromtind grotip ngnsipting pf aminop halnydnddydredyhods known to

gr_?sg_ O}c Ror diﬁ%rcXmiléliuHs dfthe iFeroh have Been sHh 0L Adr dustrhte bhnancEd pgfeffcle ~=YI

15 as well as improved pharmacokinetic and electrophysiological profiles

Determination of Biological Activity
The ability of the compounds of the present invention to inhibit farnesyltransferase can

be measured according to the method described in J. Biol. Chem., 266: 14603 (1991) or J.

20 Biol Chem., 270.660-664 (1995) Procedures for determination of the inhibition of
farnesylation of the oncogene protein Ras are described in.J Biol. Chem., 266 15575-15578
(1991) and US 5,245,061. Inhibition of rat brain farnesyltransferase can also be measured 1
vitro using an Amersham Life Science commercial scintillation proximity assay kit and
substituting a biotin-K Ras B fragment (0.1 uM final concentration) for the biotin-lamin

25 substrate provided by Amersham. The enzyme can be purified according to Cell, 62: 81-88
(1990), utilizing steps one, two, and three The specific activity of the enzyme is
approximately 10 nmol substrate farnesylated/mg of enzyme/hour The percent inhibition of
the farnesylation caused by the compounds of the present invention (at 10° M) compared to
an uninhibited control sample can be evaluated in the same Amersham test system.

30 Briefly, H-F arnesyldiphosphate (final concentration 0 6 uM), H-Ras (final
concentration 5.0 uM), and the test compound (various final concentrations from a stock
solution in 50% DMSQ/water, final concentration DMSO < 2%) were mixed in a buffer
comprising 50 mM HEPES (pH 7.5), 30 mM MgCl,, 20 mM KCl, 10 uM ZnCl;, 5 mM
DTT, and 0.01% Triton X-100) to give a final volume of 50 uL. The mixture was brought to

35 37 °C, treated with enzyme, incubated for 30 minutes, treated with 1 M HCl/ethanol (1 mL)
to stop the reaction, stirred for 15 minutes at room temperature, diluted with ethanol (2 mL),
filtered through a 2.5 cm glass microfiber filter (Whatman) with ethanol rinses (4 x 2 mL)
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(11) PCT/USO1/-4311r8 Scheme 3 Y R3 1l \ se.RY~ Y/ (12) Ra Rsi O~Xi (13
) OFi Y (lc) Schene 3 shows the synthesis of conpounds of forrrul a (lc)
wherein Yyispbeiay N 10 and R3 is aryl. Conpounds of formy lgfan be
converted to conpounds of formula (12) (wherein Ra is tr| met (1ySI 1 by
coupl i n WI th trinethylsilylacetylene in the presence of base and cat alytic
pal | ad| ghéi)ﬁlégre\msdfw@n@és@g s¢ipféliatige vialiand Frgatedrivith scintillation fluid (5

di i sopr athaYhd ?éasl ol Me

i ncl udeagal(epph}@é Bis E’@ é‘_‘PE’rHEg 2, gﬁ%;is @rrmt)&%g\f?\?lﬂﬁéd i ﬁﬂb&%?ﬁ%ég{liloymmn |y
used in enzwne + TheP§TR ifiRREO sylgans EfaéFx‘é{?ﬁa etqué“ﬁ"cb@étl on is
conduct ecbre@enfaﬁwtorﬁ@o@ds of the PréseAnientio af Eiktittitiohs 6BS are typically

ra i & LADmRE AT oy TUE TR R Y B LS Gneretn Ra i< |

. hydrogen) can be acconplished by treatnent with a desilylating agent such
as K2C03 or TBAF using conditions kne& to those of ordinary skill in the
art. Compounds of formula (12 can b at ed vvlth strong base and reacted

with conpounds of for rfhihitoryFotensies B ‘ mngg conpounds of

formula (3) using reagents such as Nh02 KNhO4 or PDC) to provide

corrpounds of [or 1o T (1C) [RCpleschtat DA TS 1 TCHuue tert -1 Tty [1ithium
n-butyllithiu aFample hi U’ Eobélritiomgt di siExample. H %ﬂﬂhéstl@ﬁ atspl vent s used
in these reac |\ ons i ncI ude| THFoPgRNt ang¢, hexane, and
m xtures thergof——The reacfiom i5 U 3 C to about
30 C and reacfion tilnes arle typi’a : -20 WO
02/ 07. 1p7 Conpounds 70of forrrul a t6€) cal be cggnvert dd to tghe cor fespondi ng
al kenyl ene or Uuna oy hyd ogenagomn | I rhe presence of a
cat al yst. Rep ent 2t i ve hiydrogeia -- 9Bd- D3 with
qui nol i ne, Pd{QAc) 2,4 Pd- BajSO4 wigbh qui fiol i nez; Pd/ C,| and il 2 wjit h DMVF
Schenme 4 0 ~OfEt I-{d)§~ U UH I-’CI((,}L\C)Z ) R3_0 ~CE( O "NItT (11)
32 >98

6 >91 33 >98

7 >85 34 >97

8 96 35 96

9 >01 36 70

10 94 37 >96

11 92 38 80

12 92 39 74

13 84 40 >83

14 96 41 10

15 82 42 87

16 >83 43 >81

17 >85 44 89

18 97 45 87

19 >95 46 100

20 94 47 100

21 91 48 100

22 64 49 100

23 >092 50 100

24 94 51 100

25 87 52 100
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RbNH2 R a PCT/USQOLl/ ~31G8 R3 O ~0 Et 0 CEt

O-CEt OH (16) Ri R R2 |
Schene 4 Shows) LS
formula (

an appropri at el

(1%)

NaH, HCO2Et R3 O ~CEt

-XR (18) RBR3 L~ R2 ~X R ONRb(Id) 10 15
synt hesi s of conpounds of formula (Id)
can be converted to conpounds of fornmula (15)
substituted halide (R3X1)

coup |ng with

in the presence of a pal I adi um

cat al yst. Repr

esent 3¢l ve p"al I adl%m cat 4

gl ysts 3nc| udlb Pd(

)z afd Pdd 2

Exanpl e of sol
The reaction i

VUIH.D UDUU T
s usudll

cohduct éd at al

Il LIIUDC IUab

times are typically about 12 to about

can be condensed with ethyl

conmpounds of f
hexanet hyl di si

ormula (16).
| azi de

I orS—t IIUI UUU

out 84C to
ours.

hbout 1000 C
npounds o
formate in the presence of base to provide

d di oxane.
nd reaction
ormul a (15)

D[VI_,

Exanpl es dfbledses include NaH, KH, and lithium

Siﬂéfﬁﬁﬂﬂ?ﬁPg%tXr@ie%%f'ﬂég%@ﬂaﬁ% éég
an e reactli on 1 usu

actions include

1@lgﬁng’%duct ed at about 20

di et hyl ether, MIBE,
C to about 30 and reaction tines are tvpically about 2 to about 6 hours.
-21 WO 02/ 09~7. pfafiSiT/ USP o) 1AikAS nver gl f cp flor mul a (16)
t o compounds ¢f forarru% 1) can gengfg(orrp %‘%Epe] rim(?ll"r[iﬁliﬁo[?Elt\/\/lth an
appropriately |substitut ed m nd O BONHR [wher ei n Bb al ROTM aryl|, or
benzyl) in theg presggce of| acid. 93Repre< ent at we aci et| c acid
and trifluorod ' T 0
i ncl ude THE, dcetond®rile | ethardl . and
usual | y condudt ed agyaboutf 65 Cgtgo abo
typically aboyt—30 MUTES|[To about
be converted tlo conpbunds pf for¥ila ( f'
hydr ol ysi s of jthe esber (upi known7go t ho in
the art), conJyersion to de oy reat ENT Wi chl ori de
and DVF, to ard_cangg.nsal_i_ ml nds” &7 il a 419 ,
prepared as ddscribgd in S H2, conmpounds
of fornmula (1@) wWth,ammonf a) ExXanpl es 0f SOl Vents |[gSed i thesé reactions
i ncl ude THF, I\'ULBE,—-E-%-d—dJ_e_b.)LI—e%%-h-et The re8btion | s coffuctedlat about
-10 C to aboutf 30 Ceand rejpcti ompti mesjare tygpicallly abouts 12
64 90 83 96
65 75 (10°M) 84 92
66 93 85 65
67 94 86 94
68 91 87 91
69 95 88 90
70 94 89 75 (10°M)
71 97 90 92
72 94 91 77
73 96 92 94
93 90 (10°M)
5 As shown by the data in Table 1, the compounds of the present invention, including
but not limited to those specified in the examples, are useful for the treatment of diseases
caused or exacerbated by farnesyltransferase. As farnesyltransferase inhibitors, these
compounds are useful in the treatment of both primary and metastatic solid tumors and
carcinomas of the breast, colon; rectum, lung; oropharynx; hypopharynx; esophagus;
10  stomach; pancreas; liver; gallbladder; bile ducts; small intestine; urinary tract (kidney,

bladder, and urothelium), female genital tract (cervix, uterus, and ovaries), male genital tract
(prostate, seminal vesicles, and testes); endocrine glands (thyroid, adrenal, and pituitary);
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to about 24 hours. 15 Scheme 5 O O Ra O1Me ~N~Me ~ N~ RBNHp N ~" " | ~ |
HaC b OH HsSC O O Rs (19) 120) ~(21) RB HOR2 ~X R~ (3) R5 Schenme 5 shows
the synth fi-,gompounds of fornula (le). Conpounds of f ) can
be conver?@d&t@ cgrrpounds of formula (20) by treatnment w tlﬁ’rmozi‘“g]%g

di met hyl f or mam de di met hyl acetal . Exanples of solvents used in this

r eact i orskin{bemagiowhs, sreianonassandsarcamas)z timars efithe biain, resvasi o1 dyes;conduct ed
at aboutmaﬂnéesmt.%aauﬂla;»%l.&mcghbe&%h%? rreilﬁ‘@o‘-fas?drﬁast Méurs.ﬁhéy about 2 to

about 8 hours ounds ormnu can nverted to compounds of
formul a r\ﬁQ@PIa@m&rgEar@ommswm@f)e%&Méﬁmow wuwrfr%mgﬁfamopakeap waélaggfmsut ed

. ?m ?eb(l%%ﬂkgﬂnas And Bﬁoﬁfnﬁ%ﬁfwﬁnﬁﬁ Bﬁﬁ@ 1@%@1& &ﬁmaisaiflmg@fagﬁ?ﬁgomgl ude stl umf
en ut oxi1 de O assi u Ut,0XI es O
L el oa) WPt P fomeS i a Hi ek den ol 3 %5

. 02/ 07~74YmPhinhddSpAdphglaki3 of aatoimmone diseged@théamhtat], imbmude #id degérerabheut 100 C
and rea . r unds of
For mut a TSRO RERE: Aidieds Bl paRGdly. FairbBaff St premba Y SoncabgRR DC5, 0
(21) wherrtipmRStiolentd) dibheoplgsiamenvageul imglewroms, rubgaus, geting dﬁ:crvaﬁcyﬂamanvm n the
art. Coraﬁ%rtéhﬁem@;fdé‘g@imwﬁn@h cﬁ(ﬁaguil@n Rddsed BsERIROUBHaAbmbOER! 2 (1 e)

can be achj eved fQ [fowl n 1(‘.]n % procedures described in Schene 1 Schene 6 R5
R3 NO- NI-‘TQP’IﬂSrY(WS 1(03}431 in atherosclerotic plaques).

Synthetic Methods
Abbreviations which have been used in the descriptions of the schemes and the

examples that follow are: THF for tetrahydrofuran, MTBE for methy! tert-butyl ether, NBS
15  for N-bromosuccinimide; AIBN for 2,2'-azobisisobutyronitrile; dba for

dibenzylideneacetone; DMF for N,N-dimethylformamide; NMP for N-methylpyrrolidinone,

TBATF for tetrabutylammonium fluoride; PDC for pyridinium dichromate, OAc for acetate,

DMSO for dimethylsulfoxide; dba for dibenzylideneacetone; Et for ethyl; and DME for 1,2-

dimethoxyethane.

20 The compounds and processes of the present invention will be better understood in
connection with the following synthetic schemes which illustrate the methods by which the
compounds of the invention may be prepared. Starting materials can be obtained from
commercial sources or prepared by well-established literature methods known to those of
ordinary skill in the art The groups R'™ are as defined above unless otherwise noted below.

25 This invention is intended to encompass compounds having formulas (I), (II), and
(IIT) when prepared by synthetic processes or by metabolic processes. Preparation of the
compounds of the invention by metabolic processes include those occurring in the human or
animal body (in vivo) or processes occurring 1n vitro.

30 Scheme 1
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R8 C Rz XR (10) R5 Schene 6 shows the synthesis of conpounds of fornula
( Compounds of fornmula to (23) can be converted to conmpounds of formula
(

S | usi ng the procedures described in Sche 7 -23
O ( 12/‘\88%'5}1%%4 NC ~ ( 25) PCT/11501/~3168 X X RX BaZECﬁrﬂS"Q‘ﬁWK?Nc ~ NC
O( 26) ( 27) R | ~ \CH Ha0 NC NCR~ O( 30) H (4) R3 ~X~ R3X, Pd R5
N\
ws

[S—

I )
| f
4I
N

C R NC N~R O ( 29) O( 28) HO R2 / BaseXFi?\’ (3 ) tx ~ Schene 7
sho

t he synt hesi s/oT\conpouT '\‘\of forrrul a (Rg) %npounds of formula
o R2 X SIEty HO

1G] (2)

& z Y z
”/\ Halogenation Y/ X
—————erere~
V P \lrl\ L X
e
64-p 84-n
(4) (5)

(7 Suzuki

l Halogenation
3 54—R —N
v~ Y\ R Base ‘}\YI/ \*/[ )

R (8) (la)

Scheme 1 shows the synthesis of compounds of formula (Ia) (wherein Y is CH or N).
Compounds of formula (2) can be treated sequentially with strong base, compounds of
formula (1), and acid to provide compounds of formula (3). A representative base is tert-

5  butyllithium, while representative acids include HC|, HF, and acetic acid. Examples of
solvents used in these reactions include THF, MTBE, and diethyl ether. The reaction is
conducted at about -78 °C for about 30 minutes to about 2 hours.

Compounds of formula (S) wherein X is Br and Z is a halogen (prepared by radical

halogenation of compound (4) with NBS in the presence of an additive such as benzoyl

10  peroxide or AIBN) can be reacted with compounds of formula (3) in the presence of a base,
such as silver () oxide, to provide compounds of formula (6). Examples of solvents used in
these reactions include dichloromethane, carbon tetrachloride, and chloroform The reaction
is conducted at about 20 °C to about 35 °C and reaction times are typically about 8 to about
24 hours.

15 Compounds of formula (6) can be converted to compounds of formula (1a) wherein
R%is aryl or heterocycle by coupling with the corresponding boronic acid in the presence of
catalytic palladium and base. Representative palladium catalysts include Pd(PPh3)y,

-18-



(25) can be converted to conpounds of fornula (26) wherein X is a hal ogen.
Typically X is Br which can be fornmed by treatnent of conpound (25) with
NBS in a uch as carbon tetrachl ori de. Conpounds (26)
can be converzg‘md t§o conpounds of formula (27) by to 15 re%ﬁ%’%% RdXI
(usually Rd is alkyl, acyl, allyl, or benzyl) and base. Pall adi um assi sted
coupl i ng’d@ﬂz(BBhgpgumiPdﬂﬂbzf)@wuhltas E-El?[)yl[ﬂlbﬁbl”ﬁ@( Exampdiesasfdasessed imdtesaf

formul a ni und of
formil & %@}ms IIXRxggﬁfaado?hF@?%o snt% RO ascqoé‘e%ksclyé%?} Sﬁ%d"%[h*ésé‘reﬁ&%%

t ol uene mcdudwamhlepe wehampl, ovatar andune@reshéamof Bhe rebcsion i30sually ondisted 2810 C

over an I qvd t di um

cat al ystg&gtrggxgi?)ﬁé Slzlotdlgd%\%f?i%élgog)@&% a'r%ﬁg%{)y g&’“tg ty‘%!tczg% t§ses are

K2c03, CszOoRAltsrnatyelypeompeinds af farauligdh san kercosvertestpsomaeunsts of ormmla ( 28)

. W tE a ha) by SuMU;NTe@lsﬁlU&hStﬂ& d9Bpli dR@dicdl{hhrogé&a@nbn%ﬂ@&mg@fﬁ% Bfalgd/rgl%ﬁa @gl vent
Suc as C. etrac ri erat u

oo L SoiL et sudh s VS inda Milkgocsugh e AL g SolueH YO GO9I hour s

gi ves caepavhhuide at afam;rwdtare(o?%out@m?muradeutdﬂ0f°(ir<mﬂt appr@dinateins be24

hydrol y gornula (30) which are then reacted with
corrpouné.'%grsféi}lorrmég% 182( CI d such as para-toluene 5 sulfonic acid

i n aosol vent Gamppuads of)fomanl@ (Smmﬁeactcddlwtlem@ cwmpabuds ofgornmila 3)dbout
140 C t v, PR l\gﬁlf éo‘xﬂ) 1
corrpounghé)g& #r%?%?ﬁas%g%cr car?ﬂge r ea?e ir ?tu“ge W t ﬁugggn%%ﬂgﬁshgg)f ormul a
(3) in the presence of a base (suchs& emg2 KH and lithium

hexanet hyl di si | azi de) to prmfl de corrpounds of forn’?ﬁ a (lg). Schene 8 10 RB

R Base t (10) Ra R3 ~m Schene 8 sifowsf 'P\ synt hesi s of
conpounds of formnul ah ound-s—ei—-f»orc Qﬁcan be converted to
conpounds of formula ( Wo steps using Eoceaures descri bed in Schene

2. 15 Schenme 9 -25
(10)

(9

Y / Rg
st : | ‘ R? N
Y\Y N / >

X

(Ib)
As shown in Scheme 2, compounds of formula (3) can be converted to compounds of
15 formula (10) by treatment with a chlorinating agent such as thionyl chloride in a non-reactive
solvent such as THF. Compounds of formula (10) can be reacted with compounds of
formula (9) (formed by treatment of compounds of formula (8) with sodium azide and
triphenylphosphine) to provide compounds of formula (Ib) wherein R’ is hydrogen.
Compounds of formula (Ib) wherein R’ is hydrogen can be intraconverted to
20 compounds of formula (Ib) wherein R’is alkyl, a nitrogen protecting group, or phenyl by
methods known to those of ordinary skill in the art.
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WO 02/ (17.17-47 PCT/US01L13168 3 Y~~ Z Suzukr Y/~ R ~/~RYY/ Y/ | Y
o /~Y @' ~Y OH Ra.s Ra-s Ra-s (31) (33) (34) Ra Y R3/ R Y~ /~Y OX
Rate (if) I 1STEt3 X (z) Oer” \R (35) ~YR3Y Ra- s
(36) O Co‘r?;l)%o?}%éﬂzjf formula (l1i) (wherein"Y is CH or ]JCTEIS(){/#%G% ed as
shown in Schenme 9 Conmpounds of fornula (32) (wherein Z is a hal ogen and P)
is a hydroxy protecting group such §sh¢meﬁy| ethyl ether) can be converted
to conpounds of forrrul,& R’5 usi ng coupling roceghures such as those
described in Schene 1 val of P1 from con% S of formula (33)

provi des conpounds of y\ |l a (34) The condiliions used for the deprotection
are dependent on the tr re~af the protectin as well as the other
substituents on th¥rhol ecul e, and w |l geney IIy be own to those of

ordinary skill in the art’ 10 Reaction of conpouids of mula (34) with
base and a compound of fornula (35) provides conpounds of formula (36).
Representati ve bases include K2C03; NaH, and Na2(03. Exaggles of sol vents
used in these reactions include DM, NWP, and . The réaction is
typically run at tenperatures between about 20 C|and abgu N40 C and
reaction times are typically between about 1 and|& rs. 15
Conmpounds of fornula (36) can be reacted with co formula (2)
under the conditions described in Schene 1 to praqvi conmpounds of fornul a

(di ethyl am no)sul fur trifluoride. Representative]|solvents used in this
reaction include dichloromethane, 1,2-dichlorpethane, and chloroform 2o

about 0 C for about 1 to about 4 hours,/ ounds of for Ia (Ii) where R2
is OH can be converted to conpounds of \for i /r Sez is NH2 by
reaction wi th anmoni um hydroxi de and a of $olvents used in
t hese reactions include 1, 4-di oxane an®r DVE The reaftiomxTs 25 conducted at
about -78 Cto about -45 C for about 6 to about 24 Kours Scheme 10 -26

(Ie)
Scheme 3 shows the synthesis of compounds of formula (Ic) wherein Y is CH or N
and R? is aryl. Compounds of formula (11) can be converted to compounds of formula (12)

5 (wherein R is trimethylsilyl) by coupling with trimethylsilylacetylene in the presence of base
and catalytic palladium. Representative bases include triethylamine, diisopropylethylamine,
and pyridine. Examples of palladium catalysts include Pd(PPh3)4, PdCl(PPhs);, and
Pdy(dba); with PPh3. Solvents commonly used in this reaction include DMF, NMP, and
dioxane. The reaction is conducted at about 60 °C to about 90 °C and reaction times are

10  typically about 1 to about 4 hours

Conversion of compounds of formula (12) (wherein R? is trimethylsilyl) to
compounds of formula (12) (wherein R? is hydrogen) can be accomplished by treatment with
a desilylating agent such as K;CO3; or TBAF using conditions known to those of ordinary
skill in the art.

15 Compounds of formula (12) can be treated with strong base and reacted with
compounds of formula (13) (prepared by oxidation of compounds of formula (3) using
reagents such as MnO,, KMnO,, or PDC) to provide compounds of formula (Ic)
Representative bases include tert-butyllithium, n-butyllithium, and lithium
hexamethyldisilazide. Examples of solvents used in these reactions include THF, pentane,

20  hexane, diethyl ether, and mixtures thereof The reaction is usually conducted at about -78
°C to about 30 °C and reaction times are typically about 6 to about 24 hours.
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WO 02/0p7.17 v z Y ~ ~ Suzuk, Y NHR~ Ray (37) Rs o ( I>-X~Y R3 R (39)
Y/1 Y NHRa Ra-s ( 38 ) PCT/US011~3108 Rs /YRS RY Y NXRa.6 RA( ij ) R
Conpounds faryula {l1j) (wherein Y is CH or N) can be pr r shown

i n Schene 0.2/ 4{rwpounds of formula (37) (wherein Zis a h&%ﬁ@@% be
converted to conmpounds of formula (38) using coupling procedures such as

t hose descri zonpoandcdifoendla (k) Cambecaivenedio the npoespdsding alkemylereor{ 38) to
compoun f i . i C i by treat nment
w B baciofns BHEMLALE) hdrpbRaE KAk predhceifd c alﬁgg 08 Y i ve. bases
i ncl ude hvdragenatinmatalysifanelpge PELaklautihquinelingeReOARLE drﬁaS%‘é’ﬁh reactions
i ncl ude duivolin®Nia/C 24vd PaCd; @ithOMIE The reaction is usually conducted at
about 20 C to about 40 C for about (vaaho about 6 hours. to Compounds of
formdla (1j) where RR is OHc be ¢0eded to conpounds of fornula (1j)

. Where R2 is F or conpounds of formula (1j) where R2 is NH2 by the nethods
described in Schene 9. T ent invention wilF nowibe described in
connection with certai rr eweenbqdi ments whijch afle not intended to
limt its scope On the |[contrary, the M@sgnt 1 tcovers all
alternatives, nodifi T , and equrdabents as can be included within the
scope of the clains. Thus, the foll ow ng ex Sk wyych include preferred
enbodi ments, wll i 11ustfd4e the preferred practice of the present
invention, it being understood that the exanples a%e for the purposes of

illustration of certain pyeferred enbodi nents and gM8"pf@$ented to provide
what is believed to be the nopt useful and readi Ry jungder st ood 20
description of its proceduresjland concept ual
i nvention were named b
Chem stry Devel opnent,
appeared to be consi .
4- (, ~(4-chl oro- 2-i o8oben}yl )i oxyL( 1-methyl e OEt
H i ni dazol - S-yl ) met hyl ) b@gnzohVtrilg Exanple 1 A 30(16)
~bronDnethyy-4-chIoro-2-iodobgnze N 27

RCR/>

(18)

npounds of the

vel oped by Advanced
wer®E gi ven nanmes whi ch
Exanple 1

Tor on=o—OEN—=¢€an

R® Re
R2 —N
L / )
fj/ \’/(x
R1
0 N
,ib (1d)

Scheme 4 shows the synthesis of compounds of formula (Id). Compounds of formula
(14) can be converted to compounds of formula (15) by coupling with an appropriately
substituted halide (R’X)) in the presence of a palladium catalyst. Representative palladium
10  catalysts include Pd(OAc),; and PdCl; Example of solvents used in these reactions include
DMF, NMP, and dioxane. The reaction is usually conducted at about 80 °C to about 110 °C
and reaction times are typically about 12 to about 36 hours.
Compounds of formula (15) can be condensed with ethyl formate in the presence of
base to provide compounds of formula (16). Examples of bases include NaH, KH, and
15 lithium hexamethyldisilazide Solvents typically used in these reactions include diethyl
ether, MTBE, and THF The reaction is usually conducted at about 20 °C to about 30 °C and
reaction times are typically about 2 to about 6 hours.
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WO 02/ 07. 1p7 PCT/ US01/~31G8 A mi xture of 4-chl oro-2-iodo-1-nethyl benzene (3
95 g, 15.6 mmol), Nbronpsuccininmde (3.10 g, 17.6 mmol), and benzoyl

per oxi de in carbon tetrachloride (100 m,) was he | ux for
48 hours, %‘%toe)ﬂéd and concentrated. The concentrate vvasagﬁrl 943{:’1&{) flash
col umm chr ormat ography on silica gel with 4:100 ethyl acetate/hexanes to 5
provi de 3 34 Cypny@4ith of tompeunde of fasnufar(d ALt compBuiddaif/fd=B)la (17) casbe 332

M @;}.
(Exa?pre %‘g% roxé%tm?nt ﬁﬁ rféjpf r%é'n‘)atel 3‘3% 1?%&2 rﬁl%tgﬂtﬂ]geﬁdzl%%npﬁl e 10 A

sol ut i oalkyl, ary n@tbﬁpzyl)zuxtbﬁ p&ﬁﬁwgf peid) R@pmsmtﬁa@@p@sc@hs@ getiageidendmol ) in

THFt ( 50trﬁ‘ﬂi)20rgicetlc? gcif: E@&nﬁl‘é?@fﬁ{l‘vdﬂﬁﬂﬁs@? %ﬁth‘g%et ﬂéa&m’éMﬁcﬁ{He “THE )él:étbﬁlﬂ"llﬂm in .
ent ane stirre or m, N re (0] e w

D e ok am ByAish Al 4TS acior s wounly 2P s apbh R o db g ope 1 |

stirred°Cand tedetion tnm'EhErenypqtalryeabwsmlmﬁmésad about2 hoetrhanol (4 nl), treated

30% NacH, and “SBROPIs DGR (9 b B TARES B krbouifl ohRhE iRl S 11
washed W' ihCOs bNEONH by bydrvlysB4f ;her dster éusing mathddrkneveriorthesedf oftirary

t 2.95 g
cggocen :;Sﬁl?]ﬁg eaSrIE)r & Eéfoglqo‘f‘ﬁé{%f‘glﬁor' k}‘é@@?é&t%ﬂ%xtl@?ﬁl%&l&rﬁe%@ﬂ oa 2) 8
7 670(da"<iF9“de’ﬂS%19“{"ﬂ empoundyief foemuls (§8)' (B, G?OI(IsteﬂafFﬂ as %esgrsbey n H)
3.53 (S,Scﬁé’ﬂ})el%}@l reJal Iéadtﬂﬁ%oﬁipb@ﬁd% o foratltp a1 witheavmdriayret hyl -

|

Himda I t nzqnitr B , 234
ol ) - ERapIeS o5 arYta N e teneriors idhidel e B B8 et ey e o
mol ) i meazl:nohliwcromdﬁcttétaat&lbbﬁtO-mLE tahbau °Ceanp ecaation e mesareappisdlly abedt 121
dar knes%l;@u% org filtered through a pad of diatomaceous earth
(Celite), (5 JRE ntrated The concentrate was purified by flash colum

chr daat ography on silica gel with 180h@n@S3 et hyl acet at e/ net hanoUNH40H to
provide 0.70 g (70% of the deS|red product. M5 (ESI) A1z 464 (MtH)+; i H

NI\/R(CD(313)8785(S 1H) 7.53 (d 2H), 7.47 (m 1H),
7.34-7.32 (m 2H), 6 s,| H, 3 41 30 (s,

3H). Exanple 2

4- (((5-chloro(1. i NNk - 3 'm dazol - 5- vl ) net hvl

| benzonitrile A mxture of Exanpl e Jn (0.080 g, 0.177 L), phenyl boronic
acid (0.043 g, 0 03 5 35 mmol ), sodim car bonat e (0.042 g, 0 53l mol ), and
tetraki s(tri phenyl phosphi ne) pal I adium (0) (0.01 g, 010089 nmol) in a

m xture of toluene (3 nL), ethanol (3 nL), andewater ([ 1 nL) was heated to
reflux for 12 hours, cooled to roomtenpegat y treatled with ethyl acetate
( 10 -28 V1~' O 02/07-477 PCT/ US111/ ~336 \Wwashed' with brine, dried
(MyS04), filtered, angconcentrateds The rate v@as purified by flash
col um chr omat ography lon silica, g _M\Ilth 00: 3: 0. 3 et hyl

acet at e/ met hanol / 1VI oVi d 45 g ©62% of
(ESI) mz 414 (MrH) 4 1H NWVR .60 (d, 2Z2H), 1H),
740725(m|1,6.5(s, 542 (s, 1gb<, 7 (d, 1 H, 4.38
(d, 1 H, 3 .29 (s, nal Cal Rfd for CZsH2001N30 0 41 C4AHB02: C,
71. 10; H,521N91(oundC7104H511 N D 42 Exampl e 3

4-1((2', 5-di cfphaheh Pm&v%_ﬂp.' 8&%@9{4 %fgonng\zH&tMMMla Ie')TEt:B ?o&nd"‘o‘f‘f@rﬂﬁn@l -5lo

yI)rrethyI benzonitri eslred ct was prepare a mxture of

r ot amer 41 M@w@@wme&dﬁgC%muﬁd@eﬁ&ﬁwbdfl%bsttr%memfwh ﬁn&#w fosmemide acid
in Exa”mlﬁeglyl Azidl. Eﬁkim ZofbBventdildbd in thisteAdWon (fdelidluefe, Bcl%nz an56 (m

2

201 e, okt i condisse 3P S0 b oo R kb et 0 ¢ or 15
_ C25H19C]I?i}i3@}}0alﬁﬁmtdg%ut Ehots. 17; H, 4. 59 N, 8.77. Found. C, 66.41; H,
4.88, N, 8. GACOML §f formula (20) can be converted to compounds of formula (21) (R5 is

CO,H) by treatment with an appropriately substituted amine (RSNHZ) in the presence of

ed product. M5

base. Representative bases include sodium tert-butoxide, sodium methoxide, and potassium
25 tert-butoxide Examples of solvents include ethanol, methanol, and isopropanol. The
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~((5-chloro-2'-nmethyl ( 1,1 -bi phen~)-2-~ nethoxy)( 1-nethyl-

H i m dazol - 5Xl ) net hyl ) benzonitrile 20 The desired product was prepared as a
m xture s by substituting 2nmet hyl phenyl boronic

phenyl bo(r)‘gr?ur"g} Iy Exanple 2. MB (APCI) iz 428 (MH) +?’8Tﬂ(5m{% fepc13) s
7.58 (d, 2H), 7.48-7.00 (m 11H), 6.72 and 6.69 (s, 1Htotal), 5 35 (s,

1H), 4. 3éxctodbs domluctéd at aBoBBOi(HtoRb3mk 100, °Cartdtredcaion tintes@ie gpitally 88outs, 3H
total); C26H22CI N3O~O. SI AHgO2: C, 71.22; H) 5.56, N, 8.89.
Found: &Q‘Q@&b%@4&% % 50; 25 N, 8.69. Exanple 5 4~((5- chi oro-2' - met hoxY(
1,1 -bi phenyICOmPQuEdﬂwammé(HéthllRl-m &0cH zon be xpnvested to-eammpasnids of | e 30

The deS'fér%ﬂle{) %kre‘l@ﬁs W Sﬂ m'é?no%s IH\&\R/HE@thgge <5fCEr§1rﬁ§xrySsthm~°tHP§|tt' tuting 2
met hoxyphenyl ofonjc acid bor oni ¢ aci Ms (ESI) niz

444 BN+ nmﬁoeaﬁewyowd? el 2 o cogmpoung oF Brania Goigan bs, 1
total), a5h13ﬁed(f§llo€vhbgthé’r rRedur@&Pdestribedtih Scerfd1 (s, 3H), 3.31 and 3.17 (s, 3H
total); Anal. Calcd for 026H22C1N30§ O4S Hg2' C, 69.05; H, 5.34, N, 8.69
Found: C, 68 89; H, 541 N, 9.03. 3ghem le 6,-29 WO 02/ 117~7~7

PCT/ USO1/ .t 31G8 | R’
4=(((3",5-dichloro(1.1 4
hyl ) benzonitril e The
3- chl orophenyl boroni c

i phenyl } - 2- y~nmet hoxyl |

hyl - 1H-i m dazol - Syl } net
esi rfed pf oduct was pregare

by Mubstituting

in Exanple 2. M5 (ESI)
mz 448 (MtH) +; 1H 7 43 (s, 1 H, 7.3 8-7.27
(m 8H), 7.16-7.13 (m 1s)0. 82 (s 1 H) : , 1 H, 4.43 (d, 1H),
4.33 (d, 1H), 3.30 (s, 3H); Anal. Calcd for C25H19C12N30~0. 45CqHg®2"' C, 65
95; H, 4.67, N, 8 61. Found: C, 66.22; H, 4.83;; N, 8.34. Exarrple 710
4~~~5-chloro-3' -meth r~(1 1.1'-bi phenyl }-2-~ nmat hoxy~( 1¥net hyl -

H-i mi dazol - 5~} met hyl }benzonitrile The desired grodudf l\ repar ed by
substituting 3-nethyl phenyl boronic acid for phenyf cid in Exanple
2. M5 (ESI) mz 428 (MrH) +; 1H NVR (CDC13) 8 7 61 (d 2H)‘ 7 40-7.20 (m
9H), 7.08-7 05 (m 2H), 6.76 (s, 1 H), 5 41 (s, H),(,4,45 (d, 1 H, 4.37
(d, 15 1H), 3 27 (s, 3H), 2.35 (s, 3H); Anal. dalcd for C26H22C1IN30O-O
28CAHg®2: C, 71.97; H, 5.40; N, 9 28. Fognd: C~ 71.89s H 5.46; N 9 28
Exanple 8 4-(((5- chl or o- 3' (trlfluoronetlhvl)( 1, %2 '|p,henv|)-2-v|)rrethoxv|(
1-nethyl -1 Himdazol -5 20 ~~l net hyl) (i /gesi red product was
prepared by substituting 3-trifluoro |thy|| henyl i€ acid for

phenyl boronic acid in Exanple 2. Mgs mz 482 (MrH) +, 1H NMR (CDCl13) 8
7 67-7.31 (m 12H), 6.86 (s, 1H), S.45 (s, ), 4.42 (d, 1H), 4.32 (d, 1H,
3.27 (s, 3H), Anal Calcd for CZGngClFBNBOO S2C4HgO2' C, 63.91; H, 4.42; N,
7.96. Found: Scherid68howsthenthesiLof ddmpoufids offisangith €IfY) Compounds of formula

10 (23) can be converted to compounds of formula (If) in two steps using the procedures

described in Scheme 2.
Scheme 7
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4-(~(5-chloro-3" -nethoxy( | , |'-biphen~}-2-yl)nmethoxy)( 1l-nethyl-1

H i m dazol - 5~) met h, ~~| ) benzonitrile 30 The desired product was prepared by
substi tutj - hoxyphenyl boroni ¢ acid for phenyl boroni Qi eExanpl e
> MBS (ESlW%Fz%ﬁZ (MrH) +: 1H NVR (CDCL3) 8 7. 61 (d, 2H),q’§:.i45'1§-3]7ﬂ452]'§ (m
7H, 6.92 (m 1 H), 6.85-6.80 (m 2H), 6. 76 (s, 1 H), 5.43 (s, 1 H), 4.46
(d, 1H), 4.39 (d, 1H), 3.79 (s, 3H), 3.30 (s, 3H); Anal* Calcd for

C26Hz2Cl N302~0. 35C4 69 32; H, .- N, 8.85. Found: C, 69.40; H,
5.47; N, 8.82. 35 Exanpl¢ 10_-3 0 /07 ApFeCT 11/ .~31G8

4- ((~S-chloro-3'- oM 1" - bi phenyl N
met hox VYl (1 - met hyl - 1H-i ffi desi red product
was prepared by substiPutsi ng 3-fl uorophgnydboroni c aci dif gs, phenyl boronic
acid in Exanple 2. M5 (DCI/NH3) nmlz 432 (MtH)+; 1H NMR (CDC13) 8 5 7.63 (d,
2H), 7.40-7. 29 (m 7H), 7 11-7.00 (m 4H), 6. 80 (s, 1|H), 5.46 (s, 1 H,
4.43 (d, 1 H), 4 35 {d, 1H, 3.30 (s, 3H), Anal. Cak&gdfoOr

C25H19C1FN3O~0. 3SCAHg?' C, 68.53; H, 4 75, N, 9 08. Found' C, 68.55; H, 4
89, N, 9.21 Exanple 11 10 4-({(4', 5-dighloro~ 1.1'-biphenyl ~yl)nethoxy) ~

in Exanple 2. M5 (AP{ z 8.0( M+H) 63 (d, 2H),
7.40-7.18 (m 11 H) 6. 80 (sT T H s, TTHT— 1 H, 4. 33
(d, 1 H, 327 (s¥3H] 15\g‘%\nal. M ed for C25HL9CEINITO. 34€4AHIR: C,

66.20; H 4.58; N, 8.78. Found: C, 66.29;:dd, 4 72; N, 67. Exanple 12
4- ((( (39 (28)

4-chl or o- 2- (1 - nanht hvl | benz\l | oxv) ( 1- me hyl - 1H i® dazol - 5-yl ) net hyl ) benzoni
trile zo The desired product\was prepared ag a nh“ ture of rotaners by
substituting 1lnaphthyl boroniéx\aci d f gge pH ropic acid in Exanple 2. M5
(APCl) mz 464 (M+tH)+; 1H NVR X\DMSO-dG |S 7,94 (¥m 2H), 7. 51-7.28 (m 11
H, 7 10 and 7.03 (s, 1 Htotal), 5.22 and 8.9 (s, 1 Htotal), 4.26-4 10
(m 2H), 3.2? and 3.07 (s, 3H total), Anal. Calcd for

C29H22CIN3QO. SOCAHg®2' C, 73 30; Hg 5.16; N, 8.27. Found: C, 73.23; H
5.20; N, 8.35. 25 Example 13 4-({~(3' -am no-,5- chlyr o(

1.1 -bi phen~)-2-yl)methoxy ~ | - - Tm | - 5~ met h~) benzonitrile
The desired product was prepar edIby - am nophenyl boronic acid
for 30 phenyl boronic acid in NQ\RuI\/B WAPClL) miz 429 (MtH) +; |TH NWR
(DVBO-d6) b 9 07 (s, | H), 7.98 (djf 1 H, 7. 86 (d, 2H), 7.60 (d, 1 H),
7.49 (dd, 8 0 Hz, 1 H), 7 60 (d, 2¥), 7.48:(d, 1 H, 7 29 (d, 1 H, 7.25
(s, 1 H, 7. 0dchEm@F hBlvs thedynthesis SPcdrtpouhd§df fofmuRaiId)d CotnpdundortBrisla 1H)

3.63 (s, 3H. o : .
( (ZSQ:an be converted to compounds of formula (26) wherein X is a halogen. Typically X is

Br which can be formed by treatment of compound (25) with NBS in a solvent such as
5  carbon tetrachloride.

Compounds of formula (26) can be converted to compounds of formula (27) by
reaction with R%X; (usually R%is alkyl, acyl, allyl, or benzyl) and base. Palladium-assisted
coupling of compounds of formula (27) and R*X; produces compounds of formula (28).
Typically, R*X; is a boronic acid reacted with a compound of formula (27), a palladium

10  catalyst, and a base in a solvent such as toluene, ethanol, water or mixtures thereof at about
80 °C to about 110 °C over an approximately 2 to 24 hour reaction period. Typical
palladium catalysts are Pd(PPhs)s, PAC12(PPhs), or Pdy(dba); and typical bases are K,COs,
Cs,CO; or NayCOs.

Radical halogenation of compounds of formula (28) with a halide source such as NBS

15 and an initiator such as AIBN in a solvent such as carbon tetrachloride at a temperature of

-24-



35 Exanple 14 3'-chloro-6'-(((4-cyanopheny~ 1-neth- |
H i m dazol -5-yl )met hoxy)nethyl)( | . |'-biphenyl)3-carbonitrile -31 WO
(12/07- 47 P SI 11 /311r8 The desired product was pre ;

substi t ut i\‘rr?éozéo-ggéznophenyl boronic acid for phenyl boronic gﬁ@%og/xg%rrpl e 2
M5 (APCI) mz 439 (MrH)+; 1H NVR (DVMBO-d6) s 8 99 (s, | H), 7. 89-7 83 (m
3H), 7 GBeut EX 11 abbirl) 110°CAQvet dpprdkimatély 4Qo @4 hodrsigives comPpodndsdf fdrmdla 5 88
(s, 1H),(2; 22 (s,IH), 4 52 (d, 1H), 4.36 (d, 1H), 3 62 (s, 3H). 5 Exanple
15 ~((2' a)CetyI -5-chloro( 1,1'-biphenyl Lyl)nethoxy~( 1-nethyl-1

H i m dazol - 5yCompungs dbformelai(29)i dap behgdudeed telgive sompoundsof foreda G9) as a
m xt ur e of: i i i j or
phenyl borich e Rectia N Spibi B4 Rushe G ¥hg RER) 33 *ﬁ%ﬁ%ﬁ%‘ﬁ%ﬂi DVEO: d6)
8 9 G0 (sylfonipjpcidzin ggolvgnt spely as tplusaebegaenener xylgnes 2t ahput R0 °G g abopt 34G°C

. 2H), 7 234 prdVidelthbtesired E0mpBundk dfifornfula @3). ( Alterhatiely, £ompbumdihf forafuls gﬂ%sl H

mip
total), 4.19 and 4.09 (2d, 1H total).. 3 63 and . 3.59 (s, 3H tofal and
2715 {5 A retia treah with samBoReE at oyl () 1 e rphE of Sbes ki
r~l) - 2- MWaHeK Hpand{t Hiumetidxginethivitdistladalz pto- frovitlg omhpoundb efi foomutar(Ige The
desired product was prepared by sub% k&@%isng 4- acetyl phenyl boronic acid for
phenyl boronic acid in anple 2. I\/IS(c ) mz 456 (M+H) +; ~H NVR ( DMSO- d6)
820904 (s, 1 H, 7.9% (d, 2H), 7 82 (d, 2H),
4H), 7 36 (d, 1 H, 7 S H, 590 (s, 1H),
3.63 (s, 3H), 2.64 (s| 3H)[. Exanple 17
((5-chloro-3",4"-ding hy~N,\I'-b| phenyl)-2-yl N
met hoxy~( 1- net hyl - ¥ azok'- 525 yl met hyl y&enz i tT%1 e The desired
product was prepared byjsubstituting 3, 4-dinet hygpn nyl boroni c acid for
phenyl boronic acid in Exanple 2. M5 (APCl) mz 442 ? H +; | H NVR (DVBO d~)
b 89S (s, 1 H, 783 (d, 2H), 7.58 (d, 1 H, 7 62-7. 52 ¢m 1 H), 7.45 (d,
2H), 7 27 (d, 1 H, 7.20 (s, 1 H, 7.13 (d, 1 H{| 7 @6 ( H, 7. Ol -6.
9 (m 1 H, 5. 87 (s, 1 H, 452 (d, 1H, 4. ( , 30 3.60 (s,
3H), 2.27 (s, 3H), 2 21 (s, 3H Exanple 18
((4'-tent-butyl-5-chloro~l.I"-bi phenyl L~ net hoxy), ~1wmet hyl - 1H- i m dazol - S
yl ymet hyl ) benzonitrile 35 The desired product wag prepared by substituting
4-tent - butyl phenyl boronic acid for phenyl boronic acid in Exanple 2. M
(APCl) mz 470 (MtH)+; ~H NW\R (DM5O-d6) 8 8 87 (s, 1 H), 7. 85 (d, 2H), 7
60 {d, 1 H), 7. 50 (d, 2H), 7 48-7.45 (m 1;H), 7 3%(d, ®H, 7.31 -32

[

.65-7.52 (m 2H), 7.46 (t,
J1H), 437 (d, 1M,
2

10 (Ih)
Scheme 8 shows the synthesis of compounds of formula (Ih). Compounds of formula
(29) can be converted to compounds of formula (Ih) in two steps using procedures described
in Scheme 2.

15 Scheme 9
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WO 02107-477 PCT/LSOL/.t31C8 (d, 1 H, 7.23 (d, 2H), 7.12 (s, 1 H, 5. 87
(s, 1 H, 452 (d, 1 H, 4. 3 3 (d, 1H),363(s,3H)132(s 9H)
Exanmple 1 chl oro-3'-ethoxy{ 1,1'-biphenyl-2=yl) mgi

1- net hy I-%(ﬁir m&Zzol 5yl et hYI)benzonrtrrIe The desi red pro u%:/fjl\?\sla
prepared by substrtutrng 3- et hoxyphenyl boroni c acid for phenyl boronic acid
in Exanple 2 tAPCl) m z 458 ()4-!—H)+R3 ~H NWR (DVSO-d s 894 (s, | I-n,
784(d2 TQ(d StzukH) | 7637 mlH) 749|4(m 1 H, 7.45
(d, 2H)t 32 (d, 1H ,7 T, 6 95 (mvy. 7.19 (s, 1 H,
6. 86- 831/m 89 (s, 52 (d, lH) “6o (e 1H), 3 98 (q,
2H) , 3 62 r@“§ 3H) 1, 03 (t, 3H)R"’°Exarrple 20 4-(((5- cRT° ggo-2'. 5" - di met hox(
1,1 -bi phenyl 2- yl ) met hoxy) ~ 1- met*hI - 1Hi ni dazol -5 15

xI')met hyl ) benzonitrile The desired product was prepared by subs ituti ng

2, 5- di met hoxyphenyl boroni c acid for phenylboronic acid in 2. M
(APCI) mz 474 (MrH) +, ~H NWR (DIVISOd6) 8R§ 95 (s 1 H, 83 (gm 1H, 7

64-7 52 (m 4H), 7 46-7 44 (m 1H) ﬂ)& 7.17 (s, 1°¥H), 6.94 (m
2H), 6.69 (s, 1 H), 5.82 (s, , 4.45 ) 2H) 3 .Y0 (s, 6H, 3 .53
(s, 3H). 20 Exanpke 28 4- ({( chI oro-3' 4 - di met hox~~(1 .| ' - bisphenyl Lyl

met hoxy) ~1- met I;lyl -
was prepared by su

imd zo I )rret hY>berrgon| trile Trﬁa Sired product
tit t|n oronr‘Uc acd25for
phenyl boronic agid i n° I e I\/B (APCI ) mz. 474 (I\%I )k

(DVBO-d6) 8 8 Qﬁég 17,784 (d, 2H), 7.64-7.42 (mds2H), 7.47](d, 2H),
7.3 3 (d, 1 H 25(s1 . 6.94 (d. 1H),6.88(d,“‘2|—|),680{dd1
H, S .90 (s,Compdundsloffobmald (i}l (whereid Y23 Qi or N) khn b8prepaed @sshoSvnHh, 3 69

(5ot schefis Ronpthngs IR B Tandief 1RO A s RymagPneny ) L
desi red preteckingt gropgs sr.p‘heparedwl lethy ether) |ca1ub¢ qq;lvs:t@tﬂeqoynmnndﬂx)frihem;la KEoni ¢

?E:vg g g%sﬂg%gﬁﬁl?g ;S}gb&iu?é‘s' sq%i %ﬁé@@ﬁ:&dﬁ@sér&% i mz 471 (g/"g'z’f? 411? (N%R

4H) 7 42 (d Remgvalof 1ngrfem comppynds pf Sermulp B PBOV‘dFS fgmp%lmd’f offormglags (g, 1
, 5. Q§4X SFhelohlitiofls used féithe depibtection &e Yefpdhdedt dlthe Ratlire dfthe protdeting. 06
E (2 1 sewns e e ode! pbatiuni op 6@%94°°@316?|W%"ﬁefr"1& knggaipdhose
met yI ) fozdinary skilleinSheTdre desired product was prepared by substituti ng
R SR B BB B SR SRS, S o,
(d, 1 H)provrldwoerepoumo fwrwda . Repgpentativedrages ingludg K2GOZN4L and 1), ' 6. 93
(d, | HNa,€0,8 Exbdpled ofolvénts ﬁﬁd(lﬁi theselrelbtior 1&Tu<{ecbl\/ﬁd'|NM§ MADME. IThe), 4 5
2 (d, 1 rlegc’tioil1 'i53 ty}8)ic§ﬁly" ru%rl_Qt ’tergpe%ltugess ’bet%vl_epen %gou%%rgal a%dzaétl)out 40 °C and reaction
times are typically between about 1 and about 6 hours,
15 Compounds of formula (36) can be reacted with compounds of formula (2) under the
conditions described in Scheme 1 to provide compounds of formula (Ii) (wherein R%is OH).
Compounds of formula (Ii) where R is OH can be converted to compounds of
formula (Ii) where R isF by reaction with (diethylamino)sulfur trifluoride. Representative
solvents used in this reaction include dichloromethane, 1,2-dichloroethane, and chloroform.
20  The reaction is typically conducted at temperatures between about -25 °C to about 0 °C for
about 1 to about 4 hours.
Compounds of formula (Ii) where R? is OH can be converted to compounds of
formula (Ii) where R%is NH; by reaction with ammonium hydroxide and ammonia.
Examples of solvents used in these reactions include 1,4-dioxane and DME The reaction is
25  conducted at about -78 °C to about -45 °C for about 6 to about 24 hours

Scheme 10
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4-(((5-chloro-3" .4",5 -trinethoxy~ 1.
' - bi phenyl) -2-~)net hoxy~l - net hyl - 1H i m dazol - 5yl ) net hXl ) benzonitril e The

desired p s prepared by substituting 3,4, 5- trlnet oronlc
acid 15 fwmﬁyﬁboromc acid in Exanple 2. M5 {APCl) niz %@“‘f’ﬁ/ﬁ

NVR (DMSO-d6) b 9.02 (s, 1H), 7.83 (d, 1H), 7 64-7 53 (m 3H), 747(d
2H), 7.37 (d, 1H), 7.30 (s, 1H), 6.60 (s, 2H)R“5 92 (s, 1H), 4.58 (d, 1H),
4 45 (d, 1H), 3.70 (m 9H), 3 60 (s, 3H) .o le 25 20 4-(( 1-nethyl-1

H i m dazol -5-y17(~2',3" .5-trichl oro(

1.1' - bi phen-~) - 2X|)rret hoxy ~met h~) benzonitril e The desi red product was

_ prepared by ySubsgituting 2, 3- )chl @&p opheny! bor oni c ac f ow® phenyl borom C
aC|d|nE_anrp 2. NB=APC| )Y T N482 ( MeH) +99 ~H NVR 6) 8,9
17,52 ( 1H),
Y nd

1H), 7 8547.82 (m 2H), 7.72 m_ 5H), 74572
. 5.84 (s, 25vF Mywwd 42 and 4887 (2ewel H total), 4.
total), RB4 and 3 .61 {2s, ~RSH tot al) Exanple 26 R*
4-(((5- chl 618-4' - (trlfluoronet‘ﬁelll(l 1' - bi nhenvl) - 2v||rrethoxv|(1 met hyl - 1H
-i m dazol -5 yCdmepduptls bEformuiat(kj) (eh@einThe Qdsir Ndapbo dreparedeas sovepar ed by

bstit d
h Exanpichofe 10 Eaio USRS IS IheR 1 Pl Bl ““’é‘“‘&* T
7.84 (d, cozmpun¢s g formgy (Q&humw)counlmgmre@edunes ispch a5, thgse(dsscrlbepil)m ew kd 1
H, 4. 32 (d, ddfversiorist dofapodtdls ot Tofmtaaiss 1@ dommfoukd &8 fayulh (Ij) (where R? is
H i m daz 5-~)1( trlchlori&
1i 1' - bi &ﬁﬁhmbwwm@g}pw&eﬁmﬂw base and reaction withgmoqmpaynd pf formula
EC'CI; / Uﬁ?](B!’)ﬂﬁlép?l@sgﬂ-ﬁﬁvdB&bf &dluﬂ&@dﬂﬁlﬂ@%)&raﬁ@m Eyarﬁplgs;(bﬂ' dolitentsqised i m( APQ)

ichlqg eny.l bor oni.c or.gn in

n 7 482 R# c¥ iog§ fn %@% gci] g,m@)oytang T’%‘?? cgéls(uaua %o%dv.}ct%(g@(
3H), 7. 5@0(1UZD °(1H)a,b0ﬂt 40°C tor appipt, 1  abouy@howrsd) , 7.3l (dd, 1H), 7.22 (s,
1H), 05 88 (5 C(HTBounﬂs éiifcfrﬂulagw) wibreR” {sGH L) i)e 'éox{%rtéd;to éﬂfﬁ oﬁngf%@f”m e 28

4-~(( 1-pet Him trichl or

yl) rret hoffevywét(HWBr'«sr& dﬁ.l‘tqr.cp@pwwi@%ﬁﬁ gll)o‘dhﬁfﬁ ﬁwa%NHa @psé*? %9ds

substi tLadsaqbea ,Asgh&ﬂfd @rophenyl boronic acid for to phenyl boronic acid in

Ex I : (APCI 4 +:  1H.NVR (DVBO..d6) .8 8.98 1 , 7 86
(d:emgH)e 7 N?g'ne{;aese%t Hq)ventxfmégl '}?:;9 e %ss:rlb/e_ddﬂ(cear}ec&lorH%lt%-Fegyn(pé%‘?rrid ::DD 7.45
(d 2H) , embodiiménty whidh,are’ n@Sntesdedltomit s S@p¢ SOnthdHontrdnf the pheseht H) , 4. 36

N ( ( I}FD 1P§en§%£(c?ger?§h a]t&ﬁgtml ?rgﬁé%ﬁ%%ieor?%vﬂd e)((]ulvalfnts as ﬁarr belmcluded within the

H i m dazwsPpsed therstaims. ) Beuszbaifollawiag Tramples Mhsqh @ﬁl@daetefm qbogiments.by
subst I t UJvnrmuarattQfmﬁrefzn&hp@&vdemrtwr@s@@hﬁteiﬁ&sn l&hﬂ | heRte tmltnb l n

(APCI ), nlz 448 d6 9 CS
(s mexaglwgﬁ afgtor 1h%urpeﬁe%9 Nﬁwfazm of pegan pr ?{r f3t§14}me ail . 38, X H,
:7)) H;%B ( S, prﬂlﬁbgﬂeg(l')tb prévidd what is Belidyed th @hé fhosﬂusbb‘ul ;:4(}1) Eeggilljld;mc;em??_cli 3ﬁg?h E) )s( y
1- me%ohyl crkgt*o&og'ét%)focgﬁbxrﬁg{lrﬁd%nlgépﬁ %yﬁséefc;sl e 25 The desired product was
prepared by sUbmpounds ofithednventioy WereemamdddryohCD/GhnBketah yensory4.8dr oni ¢ aci d
I n Exanp{gvdopdd®yl ARhed € Rerfitty DYt fmedt il ot SME @14 artada) or were given

names which appeared to be consistent with ACD nomenclature.

25

Example 1

4-(((4-chloro-2-iodobenzyl)oxy)(1-methyl-1H-imidazol-5-yl)methyl)benzonitrile

Example 1A
30 1-(bromomethyl)-4-chloro-2-iodobenzene

27-



10. 03 (s, 1 H), 9.03 (s, 1 H, 7.86 (s, 1 H, 7.95 (d, 1 H, 7. 82 (d,
2H), 7.69-7. 52 (m 4H), 7.43 (d, 2H), 7.41 (d, 1 H), 7.24 (s, 1 H, 5 89

, 1 : , 1 4. 37 (d, 1 3 .61 3 g 31
g?(((4kl)cygﬁ%%ﬁ@n§4?)~ 1H)rret hyl - 1 Hfl m da|z_?)l 5-~ mag ﬁoxy) ;Detpgﬁ ')%@lerrgth oXy~

| , |'biahenyl)-3-carbonitrile Exanple 31 A 35
3' - met hoxy- 6-Anstiktpare of 4-phlprre?rigdogl-methydiyanzend @ 9A grilR Gunmobf N-

3- chl or odre}maﬁxcemuhﬁfmnotgr 178 nérﬁomna beg%ﬂ'g@o)ndeiiofl?)h%a\ﬂ%}?ﬁ%&%x‘?&' ® o

acid (4 h Arm acet ate

051 07" 4300k Cinsheate ke A ALES oM Assi s FORGACIaIS by

. 50 23b t Opurified b'SFTﬂhlsl) colaﬁh@l dE&Em( raphyon §fcdpa withi 01100 ahjilrh%etfa&%dikﬂes?é [oom
e ratur S rate was
i 501 velop e ar (g PLHE ¢t ’1%5% pter SERGCORER B4 £, 3% P ooy

Cfil tered\ll\/ﬁh(ﬁmﬁb):éﬁt%a(ﬂ,eﬂi)[ﬁeIOebBlbéthf}b);e 50ds, 26ri fi ed by flash col um

chromat ography on 5 silica gel with 4:100 ethyl acetate/hexane to provide

4.38 g (98% of the desired product M5 (DCI/NH3) mlz 241 (M+NH4) +; ~H NWR

(CDC13) b 7.5S-7 52 (m 2H), 7 38- 7EzmmpglenlBoH) 6 94 (m 1H)) 6.86 (m 1H),

6.80 (m 1H), 3 84 4Spy@bly(12ndRyI(H-irdidhzolEX BBizbRtri

6- (br ononet h~) - 3' - net hoxy | ) - rtrl L xt ure of
Exanffl e 31 A &0%0@0 R i &31755’& ngmo 0 £HEqp) )
igdhA' B'\(SOGnI|Z)taa)7s C 0§ beated ettipaﬁa’{el with %M teii%htﬂ%lihlmsn baai:ectz% 4 mIeL I u?l f OL

our s | once ra e COo en ur | as
cor oot o1 |l Shrsed RS FOSTRRR Bl roisd 305 300hGioR ol SexRitinaideldnide s

provi de (51 Q0g, d 5(568hthol) in THE (dé silr)eahdstioddor 1 bouvs ThEGAMNES Waswuensi

(7M6TI é' mg-b 4 zf%: Ltea 3{6}161%3);%%% dﬁ%ﬁ@r&x}gz 13 Foo%ifgljpk%aturz a?ﬂ?us do 1H).

((4-Byane 30%Ne@H, and extiagted vt ethylwcytm mypmémgileytr@ts Wetehoxy ~

1, g t20t bﬁv@é)@w\hm &nﬁadﬁsgr(y schX 8, flibged Qhd E&ﬂ:eﬁtrrﬁQ&'CThé’\&ﬁlc&{t&@@Wﬁﬂtr%ﬁ‘rateg?)S

substI tutl or a Z

(M+H) +; ‘YFF%I\}%%("%YJ[ gcefalgdo proy 3#5 @ﬁﬁ%géewegemdu§ 5}% 6.96 (m 1

R T et T T S
S C or y

H, 5. 48, yﬁf’(ﬁj‘_%f(észg @‘h’gmjé”% 71 H, 5.48 N, 11.79. Exanple 32

~((42c~phenyl ~( 1-nmethyl -1 Him dazol -5-yl | net hoxy) met hyl -3'-ethoxy( 1 (
1" - bi phenyl') 3-carbonitrile 30 Exanpig,@dé 18 - et hoxy- 6- met hXl (

1.1 -bi phenyl)-3 carbonltrlle A mx ure of__3- chI or o- 4- et hyl benzqnitrile (3
03 g, 20 nmof((4=hlare phenzy oy i rmethy) olg3-yime nzoRitiles i um
acetate (74 na,mifttde BffBJl:a)m 1813306@2@4%1@1% Bkummbanxh 1b|gobsnwno()0anﬂlog

stirreq PR (5080 BmoliR doridlomedhane oty R TP B0 i n
et hy?s acsiredan dagkneds)for i/%lbdwsl filieted thraugh a pdd o€ dia{dvbpSeal)s, eafth I(Gérted),, agchd
concentrated. The concentrate was purified by flash column chromatography on silica gel
with 100 3-0.3 ethyl acetate/methanol/NH4OH to provide 0.70 g (70%) of the desired
product. MS (ESI) m/z 464 (M+H)": "H NMR (CDCl3) 5 7.85 (s, 1H), 7.68-7 66 (m, 2H),
7.53 (d, 2H), 7.47 (m, 1H), 7.34-7.32 (m, 2H), 6.95 (s, 1H), 5.65 (s, 1H), 4.52 (m, 2H), 3 41
30 (s, 3H).

Example 2

1-methyl-1H-imidazol-5-yl)methyl)benzonitrile
A mixture of Example 1 (0.080 g, 0.177 mmol), phenylboronic acid (0.043 g, 0 035
35  mmol), sodium carbonate (0.042 g, 0 531 mmol), and tetrakis(triphenylphosphine) palladium
(0) (0.01 g, 0 0089 mmol) in a mixture of toluene (3 mL), ethanol (3 mL), and water (1 mL)
was heated to reflux for 12 hours, cooled to room temperature, treated with ethyl acetate (10

-28-



-3 6 w0 02/07-t7-47 PCT/USO1l/ ~31(~R concentrated. The concentrate was
purified by flash columm chromatography on silica gel with 4:100 et hyl

acetate/h provide 4.68 g (99% of the desired pr
(DCI / NHB) %ﬁﬁzai‘o;é-}g‘?( MrNH4) +; tH NVR (CDOI3) 8 7 54-7.51 (m S,‘”%é%-? 31

(m 2H), 6 93 {m 1H), 6 85-6.78 (m 2H), 4 07 (q, 2H), 2 32 (s, 3H, 1.34
(t 3H) .mb), ashaal witl3 Bfine; ldriedr(vigBOy), filtered, and concentrated. The concentrate was

hox | b l.e The d d
by subsdiHiEd by TR Sh b ape R o L A5 AE b LRG!S Brepered
mz 334 2(CM£N¢M9thanQMNI‘I40HW propde D) 048 57(63%) of 81k desiredpipduct0 MS ESIyma: (m
2H), ggﬁﬂg&%@ ‘H SR (EDER,) 6M.6024d) 214 2B (S1HEH4a0-F28 (m firn)2bhrs (- 34 (T,

3H) |

- -( (54- Y B SARERYIFD( AT, A, A7 (HildRrbPR 6 FH)rinah Salshrhyl ) - 3' - et hoxy( 1
1 - bi PheDygH3CIRG ORI 16, 16, TR, dESizies, pReONGind'a TRAPHL 891N, 942

substi t uti ng Exarrpe328% Example 1’A’in Exanple’'1 C. M5 (ESI) niz 449
(MrH) +; 1H NMR ( CDCL3) b769754(m 6H), 7.39-7.27 (m 3H) 6.94 (m
1), 6.80-6 75 (m 3H), 547(s lHEKaﬁhpﬁ (d 1H) 4 46 (d, 1H). 4.02 (g,
2H), 3.36 (s, ; AN NA 7CAHgR: C
73 95; H, 5.58; 0 Exanple 33

3-( W, 3- benzodi oxol - 5'yI '-~((4 m}mﬁmb]immgdnm(_ 1- et hyI 1 H-| m dazol - 5yl ,

t hox~ P@@i
rlreS génzodl OMC)CE%%&)&OH&% ‘ﬁ)? oni {grgl I egt'?fl’ﬁe gfré)g'nrleeer rs%b ttjlg:mm%- epar ed
by substq QIPP*PF@Y'POBM%WQ)B?%&‘SWIBQWPB@F@HF Exapple 3 oﬁdsﬁéi)ﬁbé%ﬁﬁﬁé%@o,r oni c
acid i n 'ExMVER ec528) bB ¢2DCké NH32H)T177482556 (xﬁ/lﬂl\ilm ) 6.78 tahtl BI¥R (§, @Dﬁlﬁa)l) 838 52-7
393(2”1( SZ(Héﬂj %ﬁ % (@, %étotali3 3. 3(2 and]3|_94 (s, 3IZ total) lgna(| r%alg or 6 02 (s, 30 2H),

3- ( 1153- benHosClgN -0 35CL s Q= I6}, 661 fpHh4-69,) MehZDhnFdundl €, Ghél;desi.8& N, Bréaiduct
was prepared by substituting Exanple 33A for Exanple 31 A in 35 Exanple 31B

M5 (DCI/NH3) mlz 334 (MENHQ) +; tH~{CDClBg S760 (m 2H), 753 {m 1H), 6
92-6.82 (m 3H), 6.05 (s, 2H), 4.23 -37 wo 02/ o~~~a~ Exanple 33C

5-chloro-2'-methyl(1. 1'-biphenyl)-2-yl)methoxy)(1-methyl-1H-imidazol-5-

yl)methyl)benzonitrile

20 The desired product was prepared as a mixture of rotamers by substituting 2-
methylphenylboronic acid for phenylboronic acid in Example 2. MS (APCI) m/z 428
(M+H)+; 'H NMR (CDCIs) 8 7.58 (d, 2H), 7.48-7.00 (m, 11H), 6.72 and 6.69 (s, 1H total),
535 (s, 1H), 4.30-4.05 (m, 2H), 3.32 and 3.30 (s, 3H total), 2.01 and 1.98 (s, 3H total); Anal.
Calcd for Cy6H22CIN30-0.51C4HgO5: C, 71.22;, H, 5.56, N, 8.89. Found: C, 71.31; H, 5.50;

25 N, 8.69.

1-methyl-1H-imidazol-5-

yDmethyl)benzonitrile

30 The desired product was prepared as a mixture of rotamers by substituting 2-
methoxyphenylboronic acid for phenylboronic acid in Example 2. MS (ESI) nvz 444
(M+H)+; 'HNMR (CDCl3) & 7.60-6.70 (m, 13H), 6 72 and 6.69 (s, 1H total), 5 36 (s, 1H),
4.30-4.05 (m, 2H), 3.63 (s, 3H), 3.31 and 3.17 (s, 3H total); Anal. Calcd for
Ca6H22CIN30,-0 45C;HgO, C, 69.05; H, 5.34, N, 8.69 Found: C, 68 89; H, 5 41, N, 9.03.

35

Example 6
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PCT/ USO1/ ~3118 3-( 1 3-benzodi oxol -5-yl)-4-(~~4-c~ran~hen~y( | -methyl -

H i m dazol - 5net hoxy) net hyl ) benzonitrile The desired product was prepared by
substi t ut Wgedesapl € 33B for Exanple 1 Ain 5 Exanple 1C ) rﬂz
449(I\/HrH)~' ~H NI\/R(CDClB) 8 7 67-7.55 (m 6H), 7 41 (d, gﬁ)ﬂ&g/égk?
670651(m2H) b04(s 2H) 55I(s 1H) 453(d 1H) 4 46 (d, 1H)
3.38 (s, 3H; (3", $>0 1'-Biphe et b 1H4midaol-34 4. 92, N,
11. 35 Found: C, 70 63 H 4 87, IIQ gn& Fxanpl e 34

3' -chl or o- 6- 1&}94 c~anophen~~( 1- iy D%Enz “1[g(;azol 5-y thoxy methyl (1
1' - bi pheny~3 rdwmdmrpﬂ@t B@&ﬁfﬂpéfeézbb( smbstmw?t clyorqphcra_w rgnig jagiddpr
1.1'-bi %@Wbdmﬂrc%fdﬁﬂ@ﬂaﬁab&? m&%ss *2‘Hﬂm%dncm6rme@zoat e

(0432 Gy ZiQ i el ePhet Boboiie aeld (0 3a0 & 4 P o

rrrml) ai), 46di(grHas. BOIQ@BH),(AlnaMCgcd ﬁ)r(IlzlngnglzN@ @45 Ha0-eCob5 D|HIene ( 10
m), 0 ) was heated to reflux for 12

hour s, Z%gg%fse% 1:”13},%0 %%gﬁgggrg INuted with ethyl acetate (10 ni),
vvashed with brine, dried (MyS04), flltered and concentrated. The
concentrate was purified by flash cql h‘l,gﬂgﬁrorratography on silica gel with
1:10 ethyl acet ate/ hexanes to provi 0 (99% of the desi red pr oduct
VB (18CI / NH3) Ar{B-chigroe3amathy)(1.1"-biphg il gl :

(dd, 1H), 7.41- 7 34 (m 3H), %.ggmzt%@b@ﬁgonﬁhl)e 3. 72 (s, 3H 25 Exarrpl e 34B
n~y:2-C

net hyl 5-am -ch) or i .Qhe sol ut |
T Exampl e 8 egieniat Srodics ek piaparedhy SubYitiite - ‘fx{ epKbatama R 50 ) at
room t emhengboroaicvaeil mrEaamtb v M$ ([ESD) ldfzc4ﬁ8(1M4dda) d NMK(@DC];) 867 &, (d/ 82

mmol ), s r I t ool ed
to 0 G 94@’39%@929#512%’7 s GRS I S PRy R D7 et ace.
The léonbliHﬁea 233,301 23 5vés; 3Hamb Lalbd forKhirCINGG- @dSCMQS@Aﬁ 71149[71Hr ed, and
concent rayeay ol mgge@tﬂagge}y\@s%pw phiged by flash col um chronmat ography
on silica gel’wth 3:7 ethyl ’acet af e/ hexanes to provide 0 48 g (94% of the
desired product. M5 (DCI/NH3) mz 262 (MrH)+, 1H NVR (CDC13) 8 7 83 (m

1H), 35 7 30-7.25 (m 3H), 7.14 (m Bk Mble8366(mll-|)651(m1|—|)4
11 (br S, 4 ?(!- I—Qn Sﬁ 8l _ 0 4 CT/US/ ~3168
met hyl 3' FeRPSFSA-gHororpme sPpRer——2=cat bo e~ Exanpl e
34B204.30 g, 16.5 mmmol) in acettyﬂm;“gmmgoomterrperature was treated

w th concentr ligal’ wth a
sol uti on of Na E?gtgf rgaé&i%‘k %re&r&g:ivdsu[)&t?t% Iﬁ? hgﬁl hg{lﬂﬁ’% gvas 5
stirred astd for gheny bozorn@aeld in Examplg MS.(E&W@’@‘W(W ) solHiNMIk (6PCia) 5( 8. 22
g, fg |5771t9’ﬁf7)31| (B, VBIIR 6. €620, THD) 5.431(5, rEpd4 4o d I HYoM B2 (@ﬁ@i)%b?%ﬁ dAg\allh
ie she rine,
dri edy( §°f qut’}lsi‘*’g:ﬁngi Bﬁﬂ%ﬁ?‘%{@én ’réf%]g I'we&cg{ﬁyegﬁqt %3 Hfi ed by
fl asis cod.42yN,chemat ography on silica gel with 1.10 ethyl acetate/hexanes
to provide 3.70 g (61% of the desired product. M5 (DCI/NH3) mz 390 to
(M:NH4) +, 1H NWR (CDC13) 8 7.81-7.72 (m 2H), 7.59 (d, 1H), 7.38-7 28 (m
3H), 7 15 (m Example 9

1-methyl-1H-imidazol-5-

yl)methyl)benzonitrile

30 The desired product was prepared by substituting 3-methoxyphenylboronic acid for
phenylboronic acid in Example 2 MS (ESI) m/z 444 (M+H)+; "H NMR (CDCl3) 8 7.61 (d,
2H), 7.41-7 28 (m, 7H), 6.92 (m, 1H), 6.85-6.80 (m, 2H), 6.76 (s, 1H), 5.43 (s, 1H), 4.46 (d,
1H), 4.39 (d, 1H), 3.79 (s, 3H), 3.30 (s, 3H); Anal. Calcd for Cy6H23CIN30,:0.35C4Hg0; C,
69 32; H, 5.27; N, 8.85. Found: C, 69.40; H, 547; N, 8.82.

35

Example 10
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lH), 3 66 (s, 3H) Exanpl e 34D net hyl 3' - chl or o- 5- Drano

1, 1' - bi phenyl - 2-car boxyl ate 15 A solution of Exanple 34C (3 72 g, 10 nmol)
in DI\/F (2 degassed wi th bubbling argon for 1 houry W th

zi nc cyani M%\A?]& g, 6.0 mmol) and tetrakis(triphenyl phos%ﬁ%@%&?l adi um
(0) (0.58 g, 0.5 mol ), and heated to 80 C for 2 hours under a nitrogen

at nosphere. WQ(MMbmﬁ-Mm(maf-tM@-mmmi@er, and
the organi c phase was washed W {Rj b & gk (MgS04), filtered, and
concentrated The 20 concentrate T EC flash col um chr omat ogr aphy
on silica gelThgidepired xaoémwasat@@wéwwehaﬁ@m flperephenyltorenig agiddon of t he

: deS| red?h'é%ld@ﬂomc%d@@)(a WNHQMSZ W HM@QD@h §92 (d
Eianp]@@éll%“&rg‘&‘ﬂ&%mis kwd DlTkrni, 6506 iy a6 tHb At Sabe i 0

. sol uti ont 38 (dCalh), 3. 1R(sD3HY Ankf Chlafol ):zgmg?mEn?mo?wgzgggz gag%mm; 725 N, N

t enper at s .tre | Wi t ution o anmpl e : g, 9.2 mo

in THF (%@fn%iu,ndt egégg}m“t@%%% (1.39 g, 36 8 mml), stirred for 24

hours, and concentrated The concentrate was 30 dissolved in ethyl acetate,

washed with 5% HC and brine, dri edﬁ@?ﬂ, filtered, and concentrated.

The concentrate was purified by fl chromatoraph on_silica gel
wi t h103: 7 et hy| 4§, S1dighlpsoEnk-biphenyl)-2uyl metho ) Az oy

oroduct. M8/ (DCI/NHB) i z 261 ( Pbedddn (CD013)8 7.77-7 67 (m 3,
7.53 (d. 1H), 7 43-7. 39 % s,
2H) . gS Esz:)rrpTh-? ‘?&‘Ped%ﬁoé Bare&‘?l)_y F’ﬁ%‘(ngl fhlo[ﬂfpgﬁéﬂb‘?rfmﬁ aE’erfBBnl 'EI’I | e
239 lelﬂlﬂllaar’o@tthcwmmﬁhm MSXARGH) &5 H8INVEH) HERMRCDC4ED 18344

10 mml) ) oled to
e a A B D B 4, TR e Dk % o i i3, PER7 6 R e
to rt:ﬁom Amixﬁalad for €, THe NG00 . 3404 Qratt 66.2¢Tbat. s NudSIP. didupd: Gt 28; &L, and
wat er, %5 §f 9ani ¢ phase was washed with brine, dried (MyS04),
fil tered dnd’ concentrated. The concentrate was purified by flash colum
chr omat ogaphy on silica gel with 1:9 ethyl acetate/hexanes to provide 3.00
g (98% of the desired product MS (BXdrhipERR2 nz 324 (M:NH4) +; 1H NMR
(1|C_:|)D012) 32 476(4( 8%14 grg-;é; -gpﬁ.%pgggﬁog\%’(l me't_le’l 1Zl-ﬁdeofg-élmletgmbenZGn%&ilé m
3' -ctd or o- 6- (Thefldes:f@mptroylhatﬂasmmyédabf&mtxndanﬁtotﬁnqu by substituting 1-

T o btk dnic u‘f’?‘rﬁmﬁ‘? ‘b?’°“§f|§9¥“htﬂ’*éx“§‘eT?" MU'l AL HES '
(DG / NEGYMR. EOME-dandr) 94 (m, levm)ng)q bbands?.0% (5, THyplalys 23 a1 7 57
{m 5H), 5?9/(*501¥Itot% 5462814145'()111 i f Bhd 3.0l\s, 37 tbhi) Anall Chllcd £6r 89 (s, 1 H),

Co6H10Ci @C%e%@ﬂsé A SR, Fobd %5”&%152359&%%95”

60; N 11.96 Exanple 35 20

4-(((6-chl oro-2-{3-chl orophen~}-3-p rirg 3% } met hoxy) ( 1- et hyl -

H i m dazol -5} met h~rl } benzonitrile 5A (2-chl oro- 3~

r~i di nyl )i met 4uff3tamino-5-chloro(1.1'-biphenyl)-2-yl)methoxy)(1-methyl-1H-imidazol-5-

yl)methyl)benzonitrile

The desired product was prepared by substituting 3-aminophenylboronic acid for
30  phenylboronic acid in Example 2. MS (APCI) m/z 429 (M+H)+; 'H NMR (DMSO-d¢) 8
907 (s,1H), 7.98 (d, 1H), 7.86 (d, 2H), 7.60 (d, 1H), 7.49 (dd, 8 0 Hz, 1H), 7 60 (d, 2H), 7.43
(d, 1H), 7 29 (d, 1H), 7.25 (s, 1H), 7.07-6.95 (m, 3H), 5.95 (s, 1H), 4.54 (d, 1H), 4 40 (d,
1H), 3.63 (s, 3H).

35 Example 14
4-cyanophenyl)(1-methyl-1H-imidazol-5-yl)methoxy)methyl)(1,1'-bi

3-carbonitrile
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25 A solution of 2-chloronicotinic acid (2.0 g, 12 6 mol) in THF ( 15 nlL)
at 0 Cwas treated dropwise with 1 MLAH in THF ( 15 niL, 15 O nmol ), warned
to roomt Qperdisure, stirred for 5 hours, treated sequenti YsoWyd4fg nat er
(0 5 n), @; solution (0.5 n.) and water ( 1 5 nl), p?tﬂ/lrsroed&?

2hour s, f||tered t hrough a pad of di atonmaceous earth (Celite), and

extract ed wi tFhedlesinedoprodedt meps @repaeeddyrsubstiutingd-cranophenyitorenic edd oy S04) |

filtered, he%b%qlc%rtparmarpt&ztmsqr@m evzuﬁ@a\qmgé%i mtmt $65,5 §9
pr oduct of auf i cient 30@ subs ? ?_é mz 144
Py 550 Raly 28087 .47 By SommprbyT 65 (4 2Hs O(drl (18, 4 80

. (s, 21 T)5 SXQNPHE 732'ﬁ5(535{),(4252€dqm)04@@(‘ter11=]}) B6P(s; 3HY.| ) et hanol A suspensi on
of E>garrp| e 35A (1.56 g, 10.8 mmol ) and 3-chl orophenyl boronic acid (2 47 g,
15 8'mml) in a mxture of toluene ( 10 nlL), dioxane ( 10 nmiL), and 2N
. Na2C03 { 10 -40 V1' O 02/07~7~7 PCL&@&__431GB m.) was treated with

Q ]

tetrakis(triphs i;%zol_rseat ed to
[ et hyl

100 C for 40 Mov 00t ed

acetate The conbi ned extracts \/\H&MME@B@) fi I ter ed and
concent r at ed frmeg%tp@rétrﬁat\es%épa%us o kY of b 84 k'ﬁB}txﬁRl'hg get ogr aphy on

silica acet at e/ hexanes 5 provi (556% of the
desi Ped aﬁrfdmtsﬂylbwenmerd/ REphenylbo r@zeaw&rmﬁram Ferr\DriSéeb@ib}‘/%S‘é 59 (dd,
1H), 7. 9GR4HH) ; THNMR .(BMSG-dg)l5H 00 s, 46077 sm(c( mH)4Hs4 744G, 6H), 7249 (m, Ermnpl e

35C {2-{ l,0

Exanpl e g%‘éw(s %E@Wﬁﬁﬁm 1g?t“n1§ée5t§3 (s aLqui; (ﬁewaq‘r%@ﬂnl}ﬁrcﬁékp“t athgr e was
treated 409 fﬁdhyﬂnagbm p2rnk3 36 (£, 38l twhablp R 2Biaod 2 156.(4, Y Jotalheat ed to 60 C,
stirred for 13 hours, adjusted to pH 7 with solid sodi um hydroxi de, washed
w th saturated sodium bisulfate, and extracted wi th di chl oronet hane The
conblned extracts were dried (I\/gSO4§_7,m_l'ﬂD_1&tléred, and concentrated to provide
the desired pf-oenGlef-5eMfokd(@i1€Biph UR&BALERMimidasolMS ( DCl / NH3)
m z 237. Exanple -chl oro- 2- n~)-3-p~rridi n~)nethanol A
solution of Exanple 3 SC ( 1.02 n phosphorous oxychloride (5
m.) 20 was heHieadbsired pmﬂhuma‘scprephﬁedrhywubstltamg edcétﬂphaqtbdrarmeclatfw e,

drrgﬁt[g?oem E’ﬂane%%taecl&go Hg)de W%rew ?*n %{ka@hﬁgoerégg and

conc¥nt rad4cs, 1Hhe. %@céﬂﬂ r7a82e(dwaH) OaS-T.52 mpHY, 746Ht, b L6 ehribhat &4tsaphy
on silic I tin2 e a 340 ng (20% of the
dosi red aPBaotNED ber SR b T HITT R S R HE 15 " 7767 (a, 1
H, 76225 (m 1H), 7 53-7 37 (m 4H) 4.55 (s, 2H). Exanple 35E
~bromonet h~rl) - 6- chl or o- 2- {3 chl oromigvrrdr ne A solution of Exanple 3
5D ( 160 ny, . .\é/as tr eat ed
with PBr3 (721 Y7 3 Te .
stir?sed for 3 hours treated wtyih)m@hsé)’g._mj;ﬂﬁedto pH>7 with K2(I)3 and

d
extracted W LindiGhLop e%r“?%%%dﬁﬁ tﬁtgtg“t%g“mhttt@ﬂag&?ﬂtc 88 e
product Bfenglberanig acid indixamnje OMSSW%%H‘ +H35 MS@- d6)5

4- (({6- CiﬂbQésO*lH)(ﬁSZﬁ{H) OHYPISGEL hm)wmzwl )H)ewtn@(ariﬁ

i e e e Lt o WO PO PO SHE e

desired
Exanm e 160 (s20H),R27 (syBHy 2tNgsy33$ul ti ng product by flash col urm

chromat ography on silica gel with 10°0.4'0 1 et hyl

acet at e/ net hanol / ammoni um hydr oxi de The purified concentrate was di ssol ved
in ethanol and treated with p-tol ueﬁmlz_fc_d.ﬁr c acid to provide the sulfonate

ealt, S ML g B s fgeditd. 8 O
(d, 1H, 7 3 : (m 4H) |
587 (s, 1H, 4 65 (d, 1H), 4. 53L)rrrggthvl)benzomtnle

35 The desired product was prepared by substituting 4-tert-butylphenylboronic acid for

phenylboronic acid in Example 2. MS (APCI) m/z 470 (M+H)+; 'H NMR (DMSO-dg) &
8 87 (s, 1H), 7.85 (d, 2H), 7 60 (d, 1H), 7.50 (d, 2H), 7 48-7.45 (m, 1H), 7 39 (d, 2H), 7.31
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1H, 3.72 (s, 3H, 2.36 (s, 3H), Anal. Calcd for C24H~ gCl2N40~ 1 1

(C~Hg03S~H20) ~ C, 57 97; H- 4 42; N 8.53, Found: C 57.95; H 4.37, N
.22 1o E&W 4-~j (2~3-chl orophenyl )-6-nethyl -3-p ry

vl nyl ) met hox{/,i(? met h~r | - 1H-i ni dazol -5 yl met hy~benzoni t1i1e Exanpl e 36A

15 2-(3-chloro~hen~ -6-nethylnicotinonitrile A suspension of

2- chl or ddotie 71231(dj XY, i7ridrs,tIH)| £87 25, 01y, 4 33(d1 1hA.33 &hdH), 3 63 (s, 3H), 1.32

3chl oror(glaﬂgl boronic acid (3 0 g, 19.7 mol) in a mxture of toluene (20

m.), dioxXan€ (20 nL), and 2N Na2C03 (20 nL) was treated with

tetraki s(triphenyl phosphi ne)-palladium(0) (0 76 g, 0 65 mml), heated to

. reflux, stirred for 16 hours, cool eElxatLpgléchmterrperature and 2o extracted
W t h dlchloroh t d d

and concent r &4 S{UELV: thoxv)( e methy
. chromat ography on sili ca gel Wi tvnnﬁ:tm,rnibemm&ﬁreet hyl acetate to provide 3.2

G090 %, OF by 858 EE0u8 08 WP R SO ER) i %len%”*@"sc 5 B ar, 2

70 (s, mhpnﬂﬁomwmiﬁnmn@qz Mﬂ(dd’@ﬂhmMS%(l\dtth HiNMRi (BIMSQeig)ld A

| ut I
Created bt ADeR j;ﬂ%it TR iy IE 7 - £, VIR 40 8.0, 1T
wat et0, ek éH),t702%(4 $H33c§ om 1<H)t T |18 (ndH) §86-6 83)(m, JH).-82 6l 11, t4hSZNaCI
and ext raciigy awot(g, gqpylgggqeig)t e 6@(? 3q.grr‘poglgd3g)<t racts were dried ( I\/gSO4)

filtere and concentrate rovide the desired product of sufficient

purity for subsequent use. M (DCI/NH3) mz 248 (MrH)+; 1H NMR (CDC1l3) S 8

13 (d, 1H), 7.54 (m 1H), 7.41-7. SOEX plagm 7.23 (d 1H), 2.65 (s, 3H). 35
: Hferhl Ry eARkida3al 5, VO

v ' . ) . ) in
THF 1524 m_) at 0 C wa treated anamhﬂMmmnnrmem THF (24 m., 24

0L ) s eneat O FLd bt BBty 001 thel DSLAAMLETAERALIof EnChed

with nmet hanol, stirre € concentrate was

di ssol ve@r phenyfbeseni¢ aqid 1 Example ﬂeM%MDrm éé%i* GWH)UOH NMR DMSQ-dg®. 0 5

ol ), heos edi1Hy 783 nwm‘)ov 644 32qwf, 9H)f 7 44-g4aqm, thql mn Y qd §qmr0w de
13270 bl a0 st 0 LR rbeany G e 2

4.640(d, 2H), 2.61 (s, 3H). Exarrple 36D 10 3-~ brormrreth rl,
2-~3-chl or ophenyl, -6-neth, ~Pyri di ngy @g ytl on of Exanple 36C (230 ng, 1.0
mml)lnDl\/FéﬁgCSrrL&atOCWastr thPBr3(114m_ 1 2 nmol) and
lithium br dnf(hechloroei) 4ind hoxy(inkHbi gthe mathyl-1 Hrimidazd]-§
wat er, adjusted to pH>7 with @%et@me%hﬁg ed W|th di chl or omet hane. The
conbi ned extr ried (MyS04) Ifere ncentrated, to, provide
the desired @‘ﬁ)‘fﬂé’d&?rog?mé’{ﬁsfpir?ﬂa%‘t ngdlz’?t’cty“ &)}4%{}8?@69@2‘9 ylaronieagidy| ¢ 36E
4- ((1Qd (far phinyitopdrec ydid in Bxameplagl mwcmmmmmy HNNmt(DMS(ld(,)S g
Himda re
by substzi?%%@l r%) Eégﬁ% )32§Qfor @(2%1 W‘ﬁ*ﬂ%gﬁg 12{)%’%& St\l’qﬁi eoééf@yl ng
t he resullﬂ) ﬁ@%doﬁ@cﬁ 8@)(dd 11&B)hS.80 (D, ch otdad By réedihid, 6H),S1.81 a314eB 68 t h
10. 0. 4. 53@3é c?at e/ met hanol / ammoni um hydr oxi de. The purified

I'ss

concentra’te Was [ved in ethanol and treated with p-tol uenesul fonic
acid to provide the ptoluenesul fonate salt. M5 (DCI/NH3) mz 429 (MtH)+, 1H
NVR _(OCDSOD) b 8 85 (s, 1H), 25 8. 115,(41,,1 d2d), 7.75 (d 2H), .7. 68 (d, 2H) ,
7. 51-7.3 ) ()2 .h11( (}HP 5 4 62 (d,
1H), 4 49 ( ¢ : 9 5 5 :

for 025H21C1N40 1. 6C~HgO3S C, @Lﬁﬁl) ﬂl)aéet&dudd\l 7 95. Found: C 61. 50 H:

4.95; N 81

1 b phenyl L"Tl@f{e?ﬁ’:fp%&u&%aé p gbageié U)YI sﬁ&&l_ﬁtmrﬁog ngcefquémmo)phenylboromc acid
for pheny boromc acid in Example 2 MS{(APCI)m/z 471 (M+H) ; 'HNMR (DMSO-dg)

35 1000 (s, 1H), 8.98 (s, 1H), 7 82 (d, 2H), 7.64-7.48 (m, 4H), 7 42 (d, 2H), 7.32 (t, 1H), 7.28
(d, 1H), 7 19 (s, 1H), 6 96 (d, 1H), 5.88 (s, 1H), 4.52 (d, 1H), 4.38 (d, 1H), 3 62 (s, 3H), 2.06

(s, 3H).
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pro~rnyl)benzonitril e Exanple 37A 3'.5-dichloro( I, |'-biphenyl)-2-yl

nmet hyl ether 35 A suspension of 4-chl oro-2-iodo-1-nmethoxybenzene (2.5 g 9
3 mol) a |, of-ophenyl boronic acid (2 2 g, 13.9 mol) | e

t ol uene (?g)ﬁ@?fp |oxane (10 nmL), and 2N Na2C03 ( 10 nL)t&%ﬁ@rea§Mg W th
tetraki s(triphenyl phosphi ne)-pal |l adium (0) -43 WO U2/ U7.i 7-47

PCT/ USUL/ ~3118 (0.54 g, 0.47 mmml ), heated to reflux for 16 hours, cooled
to roomtenperature, and extracted th e pyl acetate. The conbi ned
extracts were dried (NUSO4) f||ter concentrated The concentrate was
purified by fHd46R rabifayl benzyl gtk ‘

hexanes/ et hyl acet at e pI’OVI d le Ql i ‘ of the deS| red product MS
(DCl / NH3) rT125254 Vi+-H) ~H (m , 6 91 (d,
1H), 33 80 {s,T I#SIB@eﬁfﬁﬂl@tWBPQaPaBid yeHbHwng 1, 1-b£nzqsltqjq¢éﬁwlbargméfacut

. sol ut i orfopphdmymoRdmc &idinExamyde 25 MS (RBCD) ni/p 498 ¢l enbriet KRRe(THIIBB-dh b at

roomto t tr d e nmol ) ,
stirred Sf%lgﬂigr&%s(\ga@ﬂh 7?&@&’% g%gc@ m%é‘éw@rﬂﬁ)ag é%\ﬂ%zs“'gt? |2€ji(%d

fl ash colH)6.98 id, o 686 é9h¥),0076 (dd, ¢H),ge07 (i 2H), 5.91 e Xdy)ass2etihyir), 438t at eto
provi de (% %EP %I\?%Y(SO of the desired product. M5 (DCI/NH3): mlz~ 255

( MENH4) +, 'CDC13) 8 7.50-7.33 (m 4H), 7.33-7.20{m 3H), 6.91 (m 1
H, .07 (br s, 1 H. 15 Exanple 37C 3'.5-dichloroll.|"-bi~henyll-2-yl
trifluoronet hanesul fonate A sol uti op,pi,Esample 37B (0.2 g, 0.83 mmol) and
di i sopr opyI et hyI am ne 0 44 m_ 2. 4 in dichloromethane (.1 niL) at
room t enpérld ore~3! 4t X 14 -ybunethoxy)(1-methyl-1H-imidazol-5-

bis(trifl uoronet hanesul fonl m de&])j—@ ﬂ@)bgnzo};.taﬁg mol ), stirred for 18 hours,

hed with d d, The
Concent rat o wile d5sied Frofie eF pikanted v S ERnsd SRR KR BV reretiecid o
pr ovisde for ghepy(bobdfic adid idﬁxaﬂmﬂe 2e M$p{ARUD m/kB04 KMHH)I H NMR @3SOMNS4 ) +;

~H NWVR ( 3 YA
3, 3" - di ch )’3537 i) %%@e?%@ f’?&":”@'@iﬁﬁi %7(71 D 72065 16D 20961 e
37C (0. 32@,, 58219 Mrﬁnt)% (d, rlmetﬁ@(ctultmh@@e(ryt%)e?’(@(s,ﬁfm 1 2 nmmol ), and
triethylamne {0.5 nL) in DMF (2.5 nL) was treated with
tetraki s(triphenyl phosphi ne)-palladium (0) (0.54 g, 0.47 mmol), heated to
70 C for 2 hours, 30 treated with N€&Ad extracted wth dichl oronet hane
The monbi ned ext ra(ll smavkylel HHimiidzol-I-y (234 8- trickiorot D 'dsipliengt)ed. The
concentrate was purified by f ash cof umn hrorratt eqraphy on silica gel with
hexanes to provide 115 ng (4 duct. M5 (DCI/NH3) mz
336 ( M+NH4) +, Thetdesigd grob@t 3yas iprepag@ byrsubstittingr2, 3 Aichl@8plfemylb®Fynic i@ for7. 32
( m 3H) , prRingiBoiciic 4 in BAnREEPMS GHES n 265 Q1kE5 0 feUR ksl 5 bi ~heny!
9.00 (s, 1H), 7 85-7.82 (m, 2H), 7.72-7.52 (m, 5H), 7 45-7.25 (m, 3H), 7 29 (d, 1H), 5.84 (s,

25 1H), 442 and 4 31 (2d, 1H total), 4.23 and 4 09 (2d, 1H total), 3.64 and 3.61 (2s, 3H total)

Example 26
4-(((5-chloro-4'-(trifluoromethyl)(1_1'-biphenyl-2-y)methoxy)(1-methyl-1H-imidazol-5-

yl)methyl)benzonitrile

30 The desired product was prepared by substituting 4-(trifluoromethyl)phenylboronic
acid for phenylboronic acid in Example 2 MS (APCI) m/z 498 (M+H)+; 'H NMR (DMSO-
dg) 8 8.92 (s, 1H), 7.84 (d, 2H), 7 64-7.37 (m, SH), 7 17 (s, 1H), 5.88 (s, 1H), 4 50 (d, 1H),
4.32 (d, 1H), 3.64 (s, 3H)

35 Example 27
4-((1-methyl-1H-imidazol-5-y1)((3',5.5'-trichloro(1,1'-biphenyl)-2-

ylImethoxyYmethyl)benzonitrile
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WO 02/ 07-17-47 PCT/USI| 1/ ~311~8 A solution of Exanple 37D (0.11 g, 0 23
nmml ) in nethanol (4 nL) at roomtenperature was treated with 1N K2C03 (0.5
m., 0 5 myR}dyorsighrred for 3 hours, and extracted w th di gphor@meskane. The
conbi ned extracts were dried (MyS04), filtered, and concentrated. The
concentrate was purified by flash col um chr omat ography on silica gel 5

wi t h hexanes The desitad pfedust Was prepanzl byfsubstiutings3, M@hmr@mwbomlq fagHa)
rﬂ z 264 W))Eﬁc acid 1W§aﬁ1§l€q %SQA?C&Y > 52 ((Nﬂ )TH) O-'H'g?é 7 39-7

-1
G M UL e PSSOt RO ﬁ@ 75188l 4. o
. ol ) i nHi pEaee 16355 8'&¥s &H), 455 1GdVeE), t4 RAlde dH)vtda (3psgpnese oxide (0 86 g,
9.9 nmol ), heated fo re [ux for 5 hours, cooled to roomtenperature, and
flltered t hrough a pad of di atonmaceous earth (Celite) with ethyl acetate.
. The filtrate was concentrated, and Etempi@8entrate was purified by flash
colum 15 chromat o t acetate to
provi de 0.52 (64)&"1&}%?“%1212{%&‘ (ﬁﬁﬁb(é%mlj‘c?t&%&o%@(?rhﬁe%hﬂ 212 (M+H) +; ~
H NVR ( CDC13) 8 7.42-7.28 (wﬂmsgﬁﬂmmwﬂmjg 4.67 (s, 1.5H). Exanple

37G 20 4- (3~Ffpefebitédprof@ val réﬁhﬂaﬂ% shbstititing 3;4-dichibrop [boronic acid for

37E 0o e ”?z‘én%f?ﬁiﬁwﬁyxamqupf RO EDZRR N Xl s S ™

t ent - butgydd (st MEI) M 86 (dpPZHY, I3 (AO1HP 7rds, (nf) 189, T6pld, 1H3L7 52 @d, 1 HY, 745h@yr ,

(1 R0 AR B R D s 3P D AR 104 0p Lo “Eﬁeﬁéﬁiﬁa%h by

and extracted with ethyl acetate. The corrbl ned extracts were dried (MS04),
filtered, and concentrated. The co abg was purified by flash colum
chromatography on si I|ca gel W|th 1 1 et hyl

acetldt e/ net han®d({{&-emone : - ety I glsingidaz

et hanol and treat ed vvlth p- toI uenmﬂvﬁmgmngmed to prOV| de the suI fonate
salt. z 458 30 7.77
(d, 2H) 9'{ hef i pro “‘éz}”a(sérgepé by75“3~°_'f'“€‘é“g %ﬂ‘? ‘h@"glggéf’" Crﬂcl_%ﬁf) 7.22
(d, 2H), th Bor(od;c al:xd—l)l Ex@ampBl2.( MS GHCI) WBM&G\MHFI) HAMR. (D84S Otlsj &r

C26H17 7, 3 0

O MR ) SRR, @bl a5 9009 ST o,

met hmxy)l(ﬂ)-ﬁf@ﬂlﬁyllﬂ.l)l-i4 PRidid2D] 4 Y (d, r‘lﬁ)h3 63 epHbnitrile -45 WD 02/07. 1p7
Exanpl e 38A 2-fl uoro-4-i odo-5-net hyl pyridi ne PCT/USOL/-431 fib A solution
of diisopropylamne (7.0 nL, 50.0 npol) in THF ( 100 nL) at -78 C was 5
treated with 2.5M n-butyl |ithium inEx82led8 (20 nL, 50.0 nmol), stirred for
15 m nutes, Mc@-Eflod: PAwinBe(IVI'biphnglp2uil) reahely)A-inktho)- DH Smiddzbikbpyr i di ne
(5.55 g, 50.0 mmol) in THF (20.0,L tlrretd for 4 hours, treated slowy
with a solution of iodine (12 7 THF (50 m_) guenched with
wat €75, and exEheatssizet moﬂhctdwaetpmdareeitWbstﬁhmgbﬁ@mmeexlbomcsawdefoe washed
seduent| dlohyibuehlt ASPRAImAIES ehas Ok A8 dibag UG08 ONiSbLgy 8d.  and

10 concentrat ed. he concentrate was gurl fied

chr omat o+ @otsy 18h 9sq3l (scHyd186pt 16725 kb ENeL Y (‘btzﬁm 7 é? ﬁesr2 (!Tb PB.Ate 7. 24
g (61% @f ZﬁéfﬂMquOiﬁ) I700qs SHHE § lsyl(pyer)dA B?(d AHao& g% (@NHOf3.61 ($9Ey opyl ani ne

(43n1_ 30 in THF ( 50n1_) at -78
30 Example 31

4-cyanophenyl)(1-methyl-1H-imidazol-5-yl)methoxy)methyl)-3'-methoxy(1,1'-

biphenyl)-3-carbonitrile

Example 31A
35 3'-methoxy-6-methyl(1,1'-biphenyl)-3-carbonitrile

A mixture of 3-chloro-4-methylbenzonitrile (3.30 g, 20 mmol), 3-
methoxyphenylboronic acid (4 56 g, 30 mmol), palladium acetate (89 8 mg, 0.4 mmol), 2-
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treated with 2.5M n-butyllithiumin hexanes (12.2 nL, 30 5 nmol ), stirred
for 30 mnutes, treated dropwi se with a solution of

2-fluoro- g @qﬁ4ﬁ7mathyl pyridine (7.24 g, 30.5 nmmol) in 1§,C'l;l-{gso é}ﬁ{irt o
et her.

stirred for ours, quenched with water, and extracted
The conbi ned extracts were washed sequentl ally with Na2S203, water, and
brine, didyetbhesyjsiispharfyi-2i-diresthylamihobiphereylt(p 286¢, 0.6 mmol) and BFIOJ 1(LBY of

t he des'n%r’ﬁ?l&ﬁ’rf 9&%&1{6 (6%)'%@%%@:112[% u%%%s(s Tor BrhdMRah it Satrated. 99 (S

4 (3 chiThespnesnimte. VzandlﬁelrvsdmﬁﬁywpﬁagﬁrG imle), waphediwittebrie, ES%%(MM&S@@A (5 90
. g, 24.9 mmaé andBcsiRbRr A eThel doREitiate wad hrifed fish 3dlumn BRI natoSa Fh

(134" glich esEvily 195 ﬁay!‘?%t%zq/a?%%sﬁfé{o?fk oﬁ&{sz&@ofp%ﬁ%ahciﬁ%o%%ctzéﬂht”‘°)
. ?nd wat SDC([MJ})M)/z\EAS (MeallHad t H NMR (©CDCle) 6 1.55- il ins,, Zn???zgde]?grn; g;lﬂg] e
Wgrsnﬁg(rja é’c%ﬁ( rg'gﬁéﬂbr i ﬂngOto(BiegS’(%Jé&zl? %ﬁ Q‘r elgs) and concentrated The

concentrate was purified by flash chronmatography on silica gel with 6.1
hexanes/ di ethyl ether to provide 4E§}gm1e(3q@% of the desired product. M
(DCI/NH3) mlz 222 (MEH) +; 1H NI\/R'( 8. 01 (s, 1H) 7.32 (m 2H), 7.32
(m 80 1H), 7.20 (m@(bFgmonne ayl)-3tearbanyteles| ¢ 38C

~br ononet ~I ) Aémnaufehbftaxqmpwym ﬂséguw&ﬁmfdl)iwsroﬁldgwﬁ:uﬁﬁd rmlse 38B

7 oronimmelani (B O £t fohen %Cﬁ]ﬂ"@%&%ﬁn&‘m&qﬁw W@f KRS

heat ed tfdteref, lanxkcdrmmtiz&ed]dmﬁconcmmia&dwas)purd'mﬂlliymmR belhurna;hrdmdtbmpw omand

onsi 11 el R 4RGRIA b MERrBId robile St sBpbr JGPeLIOAE, 20 TP
acetlit o M5 (BCSINHS iz 320 V(B Ot NWIR (GDle)chi? §6cefcm, RED DT eton 2 3

00 ( M+ e i g 2
o a0 (a1 ) HATEY XTI R R g ydefd o 0 (m 2B, T3 T 20,

4~((4-(3-chl orophen~rl)-6-fluoro-3-p riding nethoxY~~l-nmethyl-1Himdazol -5
yl ) met hyl ) benzonitril e The desi red@amgucﬁl(yvas prepared by substituting
Exanpl e 38C for Exanple | A i | /N .,z 433 H) +, ~H
NVR ( CDC13) > 8-5 R0 - e BIEHY 51 "}e‘ ot 1 H),
6 8®20(m 2H), 5. SO (s 1 H) 4bg&r_w(yﬂ-3 g;_a@ggmg 40 (d 1 , 3.29 (s, 3H,
Anal Calcd f 6 23;

H o 4.20; N, @%é'tgﬁigw%ﬁgm%gﬁ(] e %gélf %@g"hg‘f

r~i di nyl5ramel mﬁyi SRR I Xpﬂﬁh)h%/ ??rér%dm, 6H), 3K 261 utl on
of Exa lme33§ éﬁ@(rﬂ%ﬁék@%%h nsl46(§l‘1’r§041531(a Teh 6 de 11y, 318t anol

(5.0 o A ﬁ@“@n@?ﬁ%ti%rv@gﬁ@&}@tmﬁ& oo IS ABiS PE7 1 or e

and xsondeuinda€ £12. Thél, Zot8cdipcendrat e was purified by flash col um
chromat ography on silica gel with 20.1 di chl oronet hane/ net hanol to provide
27 mg (449 of the desired product M (DCI/NH3) mz 445 (M+H) +; ~H NWR
(CcbA 3) 8 8.19 (s, 1H) 7.61 (d ZFE_)sa_YTED_@S_(m 6H), 7.21 (m 1H) 6.85 (s,
1H), 6.68.(@ _ : InGB. 3H),
3.30 (s, ; na alcd for CZ5H -
Found: C, 67.49, H, 4.76, N, 25 123z@rhouipis
4-{ 330chl or ophenyl ) - ~((4- c~phenyl ~( 1- et hyI 1H i m dazol - 5-yl met hoxy
met h5rl)-2 pyridinecarbonitrile 30E

Example 32A

3'-ethoxy-6-methyl(1.1'-biphenyl)-3-carbonitrile
A mixture of 3-chloro-4-methylbenzonitrile (3 03 g, 20 mmol), 3-

ethoxyphenylboronic acid (4.98 g, 30 mmol), paliadium acetate (74 mg, 0 4 mmol), 2-

35  dicyclohexylphosphanyl-bipheny! (0.210g, 0.6 mmol), and KF (3.48g, 60 mmol) in THF (25
mL) at room temperature was stirred for 12 hours and concentrated. The concentrate was
dissolved in ethyl acetate (10 mL), washed with brine, dried (MgSO4), filtered, and
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Exanpl e 40A 4-(3-chl orophenyl -5-nethyl-2-pyridinecarbonitrile A m xture
Exanpl e 38B (200 ng, 0.90 mmol) and sodi um cyanide (44 ng, 1.0 nmol) in
DMVSO (4 o ¥ Jisated to 80 C, stirred for 12 hours, pour ter,
and 35 eTt“%Oact egih\?vith di et hyl ether The conbi ned extracts p\?/\g{uegaﬁ/\g%l ed with
water and brine, dried (MyS04), filtered, and concentrated The concentrate
was pur idoneshtiatedf ITheltoneeintrate waﬂpuriﬁwm,r FlagH &lunin chis@bt dgs@itly-chlsilida gel

chr omat t o] ovi de 48
o (2305 A R 1H0 BlhyPhcel iAo *ﬁ%ﬁﬁ@??&?@?’)ﬁ?ﬁﬁe% jﬁ@l?@uc‘ amil 6 408
5 br omuRIAVHLY).m/z. 2h (M YRR - b6 21 %o | fm) EDA736:% 1 @0, GFDEx anpl e

. 40A (48 g (), 3H16wETY )8 (rlh\kzlr{)oms'e&czml mees G, mm& 3@#7 mol), and

2.2 -azob|5|sobufyron|tr| e (5 carbon tetrachloride (2 nL) was

heatéd to reflux for 3 hours, cool ed to roomtenperature, filtered, and

. concentrated. The concentrate was @ainbieenmy a flash col um chromat ography
on silica gel with 2 210h et jacet a tob ide 53 ng (82% of

the desired product & : i €cvanonhenvl ) (

1- net hyl - 1 H-Theid¢sized pr@th)wmtph‘mr/@drta'tshbit)tumngExarnblméEArfbnExamplé 81A5n The

el o SRR HORPIRAAES R S TBkahT ”%Rﬁz%@gff‘g%fﬁr BRI 7 66
(d, BH),7 ¥6-831 (=, 2H)6.93(m 7 H)np 854978 (m, 2H){ 422 @5(q, F) 34 (w3H)7’ (m
1H), 6.90 (s, 1H), 5.53 (s, 1H), 4.56 (d, 1H), 4.49 (d, 1H), 3 30 (s, 3H).
I2—|-O| Exgggljf glyl4) grgt ﬁg: Ofipng?ﬁiu i ~%§Mﬂﬁsgsgyg)é rlr |m§|t Efa(l:;ar boxam de
Exanpl e X((A-oncfhenyl)(l-mehyl- H«&nmmmmhmembxenmmpmeathl-Ammenwr e of
ol ) sodi um acet ate (4. 309, 53, 7 ARSI hal Padi um acet ate (11 g, 4.9
mol 35 i n DVF {igGlesirgd pradudieas prepared 1gGuititeting Exauinglo 32B fohibample tAoon ed to
oom terpaidieie. I\PS){Eﬁfni/i‘&@ watay ‘Ifmm @@)Cl@@b 64477 ¥ ;(&r?% ifb-e by'

acetate The conbi ned racts were wash ter I‘I ed

(MyS04) , (% 3H).6- 84 (maH), 689 (), S#Hés dbhct Al (hild)nhd6 (ﬂ:rlﬂf); %@fz By flash
col um ciHPBBERYADNY 4D, SHY.i Adald€hicd for (ISNAND,BLIN0, Igge?t@tn QSOHPSCSRN'Rde

?C%?:%V@%%éhe 5 Shr?éjig%(()‘%’]%k&@‘sg[)%/ (l\lsHs)an)](Z 421 19 (m 4H), 1.21 (t,

3H),201. 31 (t, 3H). 35 Exanple 41B
di et h~3-chl or ophenyl (hydroxyrret hvl )r(]n)m @3 ent enedi oat e A suspension of 60%
NaH in oil (1. 16]g mol ) in dretnyt ether (15 nm) at room -48

3-( 3-benzodnoxol 5-yl)-4-(((4-cyanophenyl)(1-methyl-1H-imidazol-5-

yl)methoxy)methyl)benzonitrile

25 Example 33A
3-(1_3-benzodioxol-5-vyi)-4-methylbenzonitrile

The desired product was prepared by substituting 1,3-benzodioxol-5-ylboronic acid
for 3-ethoxyphenylboronic acid in Example 32A MS (DCI/NH3) m/z 255 (M+NH4)+; 'H
NMR (CDCl3) & 7.52-7 49 (m, 2H), 7.33 (d, 1H), 6 87 (d, 1H), 6.74-6 70 (m, 2H), 6 02 (s,

30 2H), 2.32 (s, 3H).

Example 33B

3-(1,3-benzodioxol-5-yl)-4-(bromomethyl)benzonitrile
The desired product was prepared by substituting Example 33A for Example 31A in

35 Example 31B MS (DCI/NH3) m/z 334 (M+NH,)"; "H NMR (CDCl3) § 7 60 (m, 2H), 7 53
(m, 1H), 6 92-6.82 (m, 3H), 6.05 (s, 2H), 4.23 (s, 2H)
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WO 02/ 0p7-47 PCT/ USUl/ ~311~8 tenperature was treated with ethyl formate
(4.70 mL, 58 2 mmol ), stirred for 2 hours, treated wth a solution of
Exanpl e 4y cfaf?4s88 9. 9.70 mol) in diet hyI ether (10 ni) nut es,
stirred for 1 hour, pouted into ice cold 1IN HCl, and extrail’g;‘“glf 0{’7931&%(1 et hyl
ether The conbined extracts were washed with water and bri ne, dried
(MyS04), filtered, and 5 concentraE_emgb_Bﬁ_ow de 3 0 g (96% of the desired
product of suffq L Cseth | 4-

3-chl or ophenyl j : ' “’q‘%né“yﬂﬁﬁﬂemggﬁ" X nﬁfg A m xture of
Example 41 B ( 1 50 g, mtie in THF (3.5 nL, 7.0

ol ), and aqgtgldes@ewﬁomet 5«a§qaae hﬂéd%&@ﬁﬁl‘sgxlrt] (n%GE s Rt ah E:eglnégxfn lux for
vas. 1 sdorrels o MBI R b B B ICREkN Sickis Sy m, oy 7 43

) grml)l %4, 2H)e 6.86 @, 1ﬁ)m651@ndzlqpmr(tsrm)ed S1TRaDonsed,Nnat e4ua§dt "

I ssol vggni f r ered, ~
5 and canBentt &t ai RE COREin BIEN D bR TRy GO N 3 N 42

chr omat dgungy; 76r63sH, A3, Yel1.36.t h 19. 1 di chl or onet hane/ acet one to provi de
S86 nmg (41% of the desired product M5 (DCI/NH3) mlz 292 (M+tH)+; 1 H NMR

CDC13) 8 822 (s, 1 H), 735 (m 2 7.23 (m 1 7.12 (m 1H), 6.43
Es 19H§ 4.09 (((1 2H),H)3 65 (s, (SH)_,x_l;DlBMt (SH) ZSDExarrpI e(41 DH)
2 ieH ' a

~3- chl or gpistyle((f4-0RhBenOH A% MethyR1HLIENAH 718y L A
m xture o anp 0 ny, / ana 80 Ny, 4.29
mml) in a mxture of THF (4 nlL) aAfdRYABIE D> ) was heated to 60 C,

stirred for 8 hours, and concentrat ed to renove the THF. The remai ni ng
agqueous suspension was treated with 25 Et r, filtered, and dried under
vacuum to provide 105 ng (77°/c) of € d product M5 (DCI/NH3) mlz 264
(M+Hp+, 1H NVR ( DVSO- mi€t R . 4 ylate/. 33 (m 1H), 7.23
(m 1H), 6 26 (-nfxtu&"&fme’ihﬁ% ((lﬁoro%rt ogé?zﬁgli 84@25 erflol ), 3-

4(ch|orolrre irl-1H1"m dazol enzghitrile”A solution of
Exanpl &hiprephe n)ﬂ grone acgl (0%5311%@%) drassideshinrebindneyclohgxyiphosphing)-C was
treated ﬁMlicﬁurﬁ@ 20.024 8 0"Lmnd), 4ndEatiom c}iﬂabﬁﬁé (6 84 goomnhﬁfslpﬁr @m&@m oftirred

w i toltite 38 %3‘35%383625@@130&2%@%@ ) s BoedcRhet Rrdalis o

suf f20i erboled té toonf empetdnsedikidd wisle ethil AbFLEA ORS@asied BitlobRk, deied 1H), 8

00 (d, )7 3H).

Exanpl e%yllgsld;) %teﬁ%c}n %ntf}:z%g S%%ﬁq@ra gészgxrﬁ'lepby fﬁsﬁ@ol&ﬁm

4- (am nehromasegraphyion slmaoaﬁi wthsl-lQ ethylasetaye/hesenesdn ipravidesd A8 g(@Pehefither of
tExarrFl gdﬁgiged(&g@udﬁgMS)([Y @% * ) NBAR ( @jtgmﬁsgm?t@tz%nﬁ MRS

reat e (0] nce stirre or ours,
di | ut ed qudflg}a 4r1h?n§ )32327 (M’tiﬁ Q%RL i ed (MyS04), filtered,
and soncentrated 5 to prow de 123 mg (77% of the desired product. M (ESI)
mz 213 (MrH) +,'H NMR (CDC13) S 7 7.48 (m 2H), 7.39 (s, 1H), 6
84 (s. 1I(—|)H)526(s 1(,3219(33—2?4%12—%3 g 2" (s, 41
4- (3-chl oronhenvl | - ay] Svapninoddealbta((1.1 g

1 i dazol - 5oL RGN ek Who §7 E01 %ﬂwn?olfaﬂfﬁg?’g%ﬂomalwsaw%

r o- 3- pyri di necar bo uti on
di chl or dWek #4R@Mm tgnperafise was tcﬁaedesh tin é‘&b@d‘dﬁﬂthﬂd@k‘a{ 1y76 BH & meel) 50 i, o

573 Wm![silrr@ﬂ' forlMouts? cdita@gﬁated & ﬂehfo@d tﬁewthahoh ngled ¥@? F@Sadjt@sgér’]&?fﬁlH "
enperat ur.e, ., ed, a z c istiJled wi ol.uene e
coggent 4t Q,\ég‘ﬂi@g ?\%ﬁa‘it#‘ﬂ-ﬁ Z E’Lﬁ ahl% mbined £xgagss "\fefee‘é(f‘ﬂ’dg\m‘?‘h a
sol ut i ororimk, driedEMEHE4¢ flteFed| 6dd crgl,cemratélB Tivendoncentrafie-vay furBierdiby flaslar red t o

t th
vater. - CBr HirfuBfapht o SEZuetink's 3 th bkt A IERORE 0 T BT
puri fi ecfithe dqsasdwpr@duqu%HPGIofﬁHobméqﬁ@Z (Mr*H,) | .f&mwcmm e8h(medtio~ 10: 1
di d
or odiot T WS CEa THr TR T G0 IR B I TP I B 6 Sy g
(s, 20 1H), 781(d 2H) , 762(s 1H), 7 50 (d, 2H), 7.40 (m 1H), 7.30

t, 1H), 7.2Q (m 4H), 6.34 (s, 1 Exampleddc(s, 1 H), 6 21 (d, 1 H, 3 . 54
Es, 3I|:|)|),3.g(1(s,l_%l—l) 1.89 (s, 3a'?1e a K ( K
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Exanpl e 42 1-(3-chl orophenyl)-6-(((4-c~phen~21-nethyl-1Hi m dazol - 5-yl
nmet hoxy) nmet hyI }-425 oxo-1, 4-di hydro-3-pyridinecarbonitrile Exanple 42A

3- ((di met by, ymet h3rl ene) - 6- met hyl - 2H pyr an- 2, 4( 3H} - di e, ensi on
of 2- hydroxyﬁ%a et hyl - 4H- pyr an-4-one (23.92 g, 0.189 mol) UG

di met hyl f ormam de di nethyl acetal (45.2 nL, 0.34 mmol) in toluene ( 100 nl)
was stirred at roomt lerof Hiodé( hUthigheanll-2ccan atated to provide

ase. 16 (oal /Reeliey P8 ﬂ&ﬁ&?%?ﬁ kﬁ%ﬂ%&r@%‘%@# G
1H), 3. 4¥mperatuge{vas feged pith capgentrated HQIL] SBML), @Bledia M5 Ce anbmeated
1-(3- Ch'&bWﬂ@Wﬂh}ﬂ%mmﬂNa‘N(%X@ -4, 5%2@'5*]%69 1§wﬁverrl(pb ﬁE?aTl%)ihY)hbl“e wdsl d A

suspensi on of l e 42A (10 a In ethanal " (500 nl) at room
-50 5 Wt gy 7CHo UW‘lJS@T@t@dlB‘T? ignwiserpatha sofusiond Kl (3. 32 g4 opmol) in

. 3 C|h|) or gmtei (dzoenmy stirfedor 169ud aﬁmektiaceémwﬁmdieum létﬁ(éjrt mtdbMUﬂtﬁd(exﬂrﬁct? g, 167
mo eat e or ooled to room erature,
and conc‘éﬂfr“éats@?ii ‘Yﬁ%ﬁébﬁpé ﬁgflg g#@t"zb eras ﬁ%{‘é}nc?'gfﬁﬁeﬁtﬁ €and 3N HC

(57 nl),concértmteetas purdied hyefthshicolemnwhcarnatogmaply o sitlea gel WiB1. 40 £h8RYH of t he

desired H3) rﬂz
2ba (M@Q %"E’%"Rﬁi g RGO B R e ﬁ%ﬁﬁg"&%@ T e A i

H, 1 edMmiHy ESQD@Q) S71§1-7824m, eH), 7139 (d, PH), 5 3857 2§(m93HE>?alr§p(nb 420
~3-chl ormpjmgrmlg 8rret hyl - 4- oxo- 1. 4-di h d~pyri di necarboxam de 10 A m xture
of Exanpl e 42B (5 19.0 nmmol ) and 1, 1-carbonyl dii m dazole (7.70 g, 43
1 mol) in DVF (70 rrL) was heated to 110 C, stirred for 18 hours, cooled to
0 C treated with bubbling NH3 for EkampleBapes, cooled to 4 C for 18 hours,
and filtered. The sol | d, w ' : & and hexanes, then
dri ed under vacuum t oopTOvod -+ e &% product . IVB

(DCI INH3) zA26l&t1(>Nbf—Exa,anH3WR3 (7%@ dﬁ)olﬁn]M (209&44~a(smegmemwm)1 (s, 1

A 8 Z%lga%gﬂgl @Do {Y ﬁ@x(maltéd@ zific 80ardid® (0370Pg, 60 Mol o 1 H), 6 49
1 (3 chn@?r@lsﬁ(émhepyle @ﬁ@hwbmﬂawm@)@%ﬁ gyl? sl and beatedtr89oii for 2iheuo A
tsgl ute Ir gtrmrz{gr mgmglk% ﬁé@OTHleﬁul%?wﬁTl&Hndn@d B@{R,eéxl&hs)l me)at@aatt@pqgaé 4 tor
oo o 6 e haS Wi vaeh Snuiring, dipd (e, Qe and ponieatited G ©ang
exéI r l;;nr:t e«:bnuxtti'atcewwbur&'mdtl@tfhshfblanmchmadgﬁphy acflaca/\gaflmm&ed\yw : h wat er
rmn e WwWas
our i £ i edae“sta‘f%&qsésﬁfgﬁﬁéé%dec%5&42?‘?§;fﬁ’%"'e§ﬁ&cﬁ{>‘§%§ S ARAGARRRZG: ° i
hcet at of fENFar offs NMRECDE D0 92E1, 210, Hif-7 864, 3K, 0HD-1138 (mediprioduct

(DCI/NI—Br)lmg,;, 745 3 %H(gl) 3. ~H NMR (CDC13) b 7.81 (s, 1H), 7.58 (m 1H), 2. 52
(d, 1H (m 7.24 (m 1H), 6.43 (s, 1H), 2.07 (s, 3H). Exanple
42E 30 6- (bronorreth Iy 1- (3-chl oro~henyl) - 4- oxo-1Y4-di h d~
ro-3z2pyridinecarbonitrile A suspengxampd34exanpl e 42D (210 ng, 0 858 mmol)

T 5 B I RS,
stirred for 18 shlutios of €aQlad204eni$ dtnudol) Whm%mLhateromserpmramr@waby
Rcot at ZO‘é%m‘o 5 3 Hﬂgﬁ?’ﬁ*ﬁ"ﬁ’@s hb'@@ﬂ%e%élﬂ??é@’ 6 T8 (30 MILABRE B
323 ( M+ (_F 6&1511531 gtirredgfpr (2§ 01_1|_r5|_an cpnggm(apﬁd s hﬂ):oncpnggte(wﬂs 1 H,
7..4% ( ”ahssbl‘H)i in éthyB&cetdte, washld whth 6% M€ arld-Brined d&d ﬂ\&gS(XJ‘)D ﬁlteréd]- and VVO
AR T i A s
met hyl ) - éak Ge’ﬂ.ethylchlcétyd:ﬂmx&aqsyo prbvideal h§90%y of the desired product. MS/(DCI/NH3)

m/z 261 (M+NH)", "H NMR (CDCls) § 7.77-7 67 (m, 3H), 7.53 (d, 1H), 7 43-7 39 (m, 2H),

731 (m, 1H), 7.19 (m, 1H), 4 66 (s, 2H).

35

Example 34F
6-(bromomethyl)-3'-chloro(1,1'-biphenyl)-3-carbonitrile
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5 A mxture of Exanple 42E (13 ng, 0,04 mmol ), Exanple 1B (20 ng, 0 09

nmml ), and silver(l) oxide (43 ng, 0.18 mmol) in dichl ororrethane (2 m.) at
room t enpRsMrgMas stirred for 18 hours, filtered and cqrgan, g The
concentra?e was purified by flash col um chr omat ogr aphy on si |ca gel with
93 | :1 dichloronet hane/ met hanol / NHAOH to provide 8 ng (44% of the desired

product. MBS (ASdlutiod af EGGles4 .41k NMRmOODETRVF (207 mB3 wes tretted With, LiBr 64

(d’ 2 %al(fqpéut%’cgoé%q (e, y%m%zmﬁgéégmsm%hyhg %dll‘é)n ui‘)l (d.

4 14 ( d anpi wqymed; to @pm r@mpeqq)ure 3 hqgm(tgre vgasmrtntgmgdgbetmemgthyl acetate and
~3- chl orwabepydtHe o(‘ a4mc;ma@é wabms”ﬂeh “(nlh Hm;ehaﬁéd (M‘gsm)dmz&led any/!

met hox~~) met h~ %ﬁé 0XO0- ~dr o- ‘; di"necar boni t[l | e Exanpl e
43A 5-br t chnfi%etfatf ‘@ScnUHﬁe%Pn ﬂas}sc%wna eaRLeeRtYon; stlicageli xt ur e
. of 6- net\hyﬁizeﬂmadetaenhbkwﬁs ay@opiyiésmorge@a%)@ﬁmerddsﬁedﬁr@daa 8S 95 5 20

) SRR, N e el b, T g (0

flltered740r(m,3§b)l,7dl\mslHDeia’iBe(d %ﬁh water ( 1 L), stirred for 2 hours,
filtered, washed with water, and dried under vacuumto provide 36 85 g
(88% of the desired product of sufficient purity for subsequent use. M
(DCI¥ONH3) nmfz 230 (M+NH4) +; 1H NMR b 12.96 (br s, 1H), 8 34 (s,
1H) , 2. 36 32816%-6-G(A-clarRpReds 3 eyl A0Bida B @Lmaﬂéx@m%ghﬂi @‘b%ﬂlmvl)—

dro-3=pvridinecarbonitriTe A 'mxture of Exanple 43 A( 10:0 g, 46 9 mol ),
cesi um carbonate ( 15.3 g, 79. 3 3éf#ﬁﬁgﬂ)m§r1d rrethyl iodide (3 .2 nm., 51.4

mol ) i n DVF Theldegired prodac vh@@'i‘@ﬁréd(byﬁﬁbﬁtﬁmfg Exdmmlé 34Idfdrle@ﬁ|1pW tAin

gio(rzlgla(r)\{r %ﬂﬁg%e%@%{ﬁ BNtra e was )?i gég\%@ﬁgf’las lﬁ}&é déhﬁg)r‘rgt ogr aphy

on slsl i caSyen, S A 408.35 @n,ctiho? aﬁlémhblri)eﬁdtoﬁ}il IH);étSQt(e, ltH)) p156Ys,dél)54 48 g
(48% O‘éﬁdt degi (?efhprsqét(gtz}ys A:Qﬁildl%wd% ggaq]géﬂsﬁd%bbﬂ’oz cH7OWR 1,

( DVBO- d S 8.40 fe 43C ~-52
VO 02/ 07464, 138 Lﬁsemvliéﬂééms é@hNoib%enyl) 1 6- d| met hyl - D oxo-1
2-di hydro- 3-pyridinecarbonitrile A m xture of Exarrple 43B (2.90 g, 12.8

mmol ), 3-chl orophenyl boronic acid (3 99 5 25 54 mol ),

tetraki s(triphenyl phosphi ne) pal | adig%ﬁﬁ’—’%fég—éo 738 g, 0.639 mol ), lithium
chl oza de (1.862(6rchidth-2-(3azhloyophamd )-BlaR i y(helfoxg)(138etBylnikblinidaroles-m xt ur e
of water (20 m), 5 toluene (20 n)e,[ an%% ﬂ&ol (20 M) was heated to
reflux for 24 hours, cooled to , diluted with ethyl acetate
( 10 mL), washed with brine, dried {MyS04), filtered, and concentrated. The
concentrate was purified by flash gglMpR B omat ography on silica gel with
1:1 ethyl acetate/hexanes to pr 9% of the desired product MS
(DCI/NH3) mlz 259 (M+H) +; 1HWMREECERE , 1H), 7 40-7.38 (m 2H),
7.222510 7 20 Asvlufibh of Z—cﬂlbr&nﬁ&n(dﬁcndldﬂ)ogaz%mhﬁ).l) id HF A S3BLY &,0 RHvaExanpl e
43D

6- (br omo g “ﬁi qrﬁ’g‘gl-sf ¥ lt(lzl hlIN(I)g“ g‘n’{/ll{f (hs %t R/PW"%QOWT"‘S%? FRPE PRIV necar
boni t ri | ssirgad forx§ bouss dfea@ameatmlb(}v(tlz“@&rg() 5 1L )4 4080VaQH Bblbtiomsodi)ni i de
(4.44 g,, \/ ( C bon
tetrachl Onl’%l dﬁ elj({?ls(r)gg}3 1rr@d‘ﬁ)r%851‘3dﬁ lt&gmﬁ%ﬁa%ﬁi Joﬁg aﬁ a%%oﬁ?@h e(rbglélt(é )
concent radldéﬁtfaqtﬁ‘éwéaﬁ(‘fé\'ﬂrP&‘F@a%s b gomtingd oxjragts are diotd (MeSw r643raphy

on sid i Cﬂld@@hcéhtrhfbdQ 7ovﬁiehb’56 semy&fth@d@n@& FquBy sTshARioht 86 fBBO% of
t he desi I8 ro uct rﬁé)14q1(ﬁ+%55 1 )(6DC13§|6|§|_\43 3)7 9% 7.70

(s seq ent use. M
(m, 1H), 7.29 (dd, 1H), 4 80 (s, 2H)

Example 35B
35 2-(3-chlorophenyl)-3-pyridinyl)methanol

A suspension of Example 35A (1.56 g, 10.8 mmol) and 3-chlorophenylboronic acid
(2 47 g, 15 8 mmol) in a mixture of toluene (10 mL), dioxane (10 mL), and 2N Na;CO3 (10
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1H), 7.46-7.32 (m 2H), 7.38-7 37 (m 1H), 7.29-7.25 (m 1H), 4.26 (s, 2H),
3.76 (s, 3H). 20 Exanple 43E

5- ( 3- chl op@ahaRrs~dr oxymet hxl ) - 1- net hyl - 2- oxo- 1, 2- di hydr@c%lg};{/gﬂkglecar bon
itrile A mxture of Exanple 43D (2.30 g, 6 7 mol) and CaC03 (3.4 33 8
mmol) in a mxture of water (50 nL) and di oxane (100 nL) was heated to
reflux fodr)v@ tmmdsvltbmbdtmwlmﬁlnhomhneépqﬂadmmﬁﬂé@ ahd, Qéﬁmml} dewed The

concent &@ﬁ%%ﬁ?ﬁgﬁdu}g emeh&% g@aﬁ&e ang efdivd oi’ @ﬁﬁ&&gﬁﬁe Al ust ed

to pH 4 w was extracte acet ate and

t he conﬁpwéweeﬁgamt&wsm@@moﬁgp ﬁgww a8 eprspFAed (Fec@nEaDRatEAyas
fil tere(i)unﬂ@&b(}ﬂﬁﬂﬁé&hirﬂﬁ @ﬁlro}ﬂa&,g@ thsrnﬂia eV@ith RUr etﬁzggedéeﬂawﬁelxm g0l um

o (679 PR S FRSieh SRt wecisy FSBGRIPIME BRI SR LR

. (DVBO- d@¥DE13).6765% &d, 1HY)7.93/(mt AH), 465 (sn1HAH).46-7 382m7 4H), 4. 66 (s12H)., 7.21-7.18
(m 1H, 4 59 (d, 2H), 3 83 (s, 3H), 2.45 (t, 1 H Exanple 43F

(4-chl orophenyl ) (1- et hyl - 1H-i mi dazol - S-yl ) met hanol 35 The desired product
was prepared by substituting 4-chl Bxahple3aCdehyde for 4 cyanobenzal dehyde
in Exanple 1B. -53 ZéhWro‘}Yen l_ﬁx J,_g_ ik elt_@%{ ~31C8 ~3-chlor ophen
1~1-6-(((4-chl orophefy { net hoxy) met h~) - 1net hyl -
-0xd?91. 2- di h Ai§olptaene p‘%ﬁaﬂmlen%%% ’06&@F‘WPIEO'A‘%C)@F%@“I(E&MI%TMF (100 ny,

0 45 mméxhper&madmhﬁrm \(v@hll dre erppaaxxmo)% sOlufivf, P4 hal)um&sattbfsoﬂcc acid
to reflu rs, under

boan- & slied BTaSHoute Saifiibd, KR Pl S Sp b %@1@%&%&30 Wik swated «n 2m

NazC03 andiuhr bindfate randidxt('dmoxl)h dlfchlot@natianeaﬂmea:ombﬁmﬂ reatreds Whee diiedcent r at e

wa r t
hor of oM ?Wﬁfﬁ%"%%@.‘fﬁ‘ﬂ%ﬁﬁ gy dbfa byl OF ARRBEAG U fope g
n1214795(lhﬂrﬁﬁ9lﬂntui¢-l 28775 (s, 1H), 8 OL (s, 10 IH), 7.41-7 26
(m 8H), 7.15-7.10 (m 1H) 577(s 1H), 4.64-4 47 (m 2H), 3.76 (s, 3H),
3. 66 3H). Exanple 44 4-11

(4- (3(§hI orH)o henvlrrlp-6 oxo- 1. 6- di hvEXampledoD; gi ny| ) et hoxv) ( 1- net hyl -

Himi dazol -5 15 yl)mt@)ﬁh]mem(cmmémbl&n@gaﬁrﬁ idAnéthddef g, 0. 36 mml) Was

hoursconl odt Ehén At hrte 1 LOPE A5 kil R Mebug S SO ehRrde st L e
t r ed0ed wastheaeNitoNeefl@8 Joratfoharies, lcaclbdatb wottempérpiuredesatedovithiiwaten cadiustnédo
extract Spﬂw \gltﬁl [('%€@3 Oa\ﬁﬁ xfr%l(%)@th dﬁdh ddrsfnﬁfﬁan %&W&%&i%ﬁﬁw de t he

d d
|\|§/SF§I Eﬁec&o &)4), fidtered, amd e@cemrqts Eheecpnvew@te(w purified by thrsh calumniy) |

1. 47-7. %ﬂr&ﬂéto c?n ﬁﬂcs( 1 witH)2: 1 hexed/ethyl abllate 10 pf&vid&340H) (2B6f6F the, 1H),
s 62 (s, dfg,r@gspmdu ity s 240 Ay S ek ooy 5 P, O, 73

Exanpl e

4- 1 1254- 1(8, dH) OF &hﬁéﬂ\(m) 4H),MeiN(s) 218).0x0- 1. 6- di hvdr o- 3- nvri di nvl ) net hoxv) (1-m
ethyl -1H i m dazol -5-yl net hyl)benzonitrile A solution of Exanple 44 (0 04l
g, 0.1 mol) in DVF (1.0 nL) at 0 C was treated with 60% NaH in m neral oil
(4 my, 0. | mmol), stirred for 15 ExampledSEtreated with a 0 C sol ution of

| odonet hane ( 15 6 - Roddmeghle-bloRE(OoRphbavipshieed for 30 m nut es,
30d|IutedW|thet3/ Ee?e she rine, dried (MyS04),
filtered, and* solution of Example 35D\e?60 mg, 0 63 mmol)m DMF (2 mL) at room tempcrature
30  was treated with PBr3 (72 mL, 0.76 mmol) and lithium bromide (66 mg, 0.76 mmol), stirred
for 3 hours, treated with water, adjusted to pH>7 with K;CO3, and extracted with

dichloromethane The combined extracts were dried (MgSQy), filtered, and concentrated to
provide 199 mg (quantitative) of the desired product of sufficient purity for subsequent use.

35 Example 35F

1-methyl-1H-imidazol-5-

yl)methyl)benzonitrile
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concentrated The concentrate was purified by flash col um chromatography on
silica gel with 10:1:0.1 Et QAc: MeOH: NHA0OH to provide the desired product.

M5 (APCl )wolzoAdd (M-H) + ~H NVR{MeOHd4) 8 8.92 (s, 1H), p@riSniieslt) ., 7

73 (d, 2H), 7.50-7.41 (m 5H), 7 32 (d, 1 H, 7. 24 (s 1 H), 6 67 (s, 1 H),

5. 86 (s, 11-~ 4. 52 (d, 1 H, 4.40 (d, 1 .79 {s 35 3 67 (s,

3H) Exanpl e Tbe d&ited pw@ctmz@/mmwd?b SlituEng xammééErﬁor( BxamlndAzn

, ((4-cp E"ICl Lh' m the resultmg productb flash column chromatograph on silica

H i m dazql - ‘y tho e?l %/?B -2th| nhenesu ona 9& npl e 46A 5

1-(bro a‘ygoﬂ(% ]o‘éi ?CﬁtlaE 8 ﬁ%@ﬁ@%‘"ﬂ ¥inoy epr 8819!:‘{ L %""ﬁP%‘ﬁaéFed by

E;(Jbst : t whi digsodvddafl ethhndiedntd tieatdd mltlnﬂmlnelmmﬂfd‘nw aoﬁi(mnpgb?dem mlfoﬁmatmg e |318
anpl e +ni ol - -y
@ybwﬁg®¢%ﬁ?)é’vfﬁ%b3g@]}ﬁ ﬁ%@?ﬁ \‘zgﬁj(érsesg;(P’e XO%E@S t ¢ Exanpl e

46A f or 2B &GS (d, ZHYA7i 51- Exa(rpj 6£H)17(22 Ex@m) 41y 68715 IH) 465 (d, 1H), 4 53 «,

4-(((2 x t

1 da ol 00 RBRL A Xpel, CRTA QO HCHHOIRILOKCES 7,
mol ) i H A#2hdndp3 (IBmmer(? %195 I M& 2Rt ure was treated with SnClZ 2H20
(1.41 g, 6.3 mol ) and concentrated HC1L (20 m.), stirred for 12 hours, and

concentrated. The concentrate was treated with aqueous NaOH and extracted
wit ) ethyl acetate. The comnbined e Swere washed with brine, dried

(MyS04) , 204f{(b4(BcRidrophanyv-6ateahylr B ailifyigmeboeH(i-methel-MHsintdazof-5ed by
flash col um chromat ography on |Itﬁal el th CH2C12: CH30H: NH40H (100: 3' 3,
v/v) to provide the desired prc@%ﬁ—&?&%ﬂ%‘ﬁ@%m) mz 445 (M+H) + Exanpl e
46D 25 N-(~, ((4-cyanophenyl ~ 1-nethyl -

H-i m dazol - 5- vl') met hoxy) net hyI ) - 5-f,0 )(I ) - 2t hi ophenesul f onani de A

chloride (0.043 g,

0. 24 mml) aRdsuE’bé'hhl@h'8?2(cﬂlo¥o-@-ﬂxeth?l’hlcbhﬁ@mfrﬂ%ﬁo a}’ﬁl nﬁﬁkﬂl%ﬂ' ed by flash
col um c th 30 100: 3: 3,

O skl 14 8,18 emol it rogna T e o Al e

46E N- (L9, ad-200N2,CQ{ @0anL) was treated with tetrakls(tr1phenylphosphme) palladlum (0)

~~ t t 3

i opnohbi Brons RieD! bk (ReRe Sive Ko iBFORHE (e RIERM g | oy

(2 2d) wstsactqdearﬂe@cmptctmqha(r@ml)me (commmg exgagowenerdsiey (Meapwpﬁtk)ezed( and). 8 ny,
0. 0093 &r{w%ﬂted fh&b%lﬁ@eﬁ‘&’ra&@w@s! ;}Jrﬁ%'by flasR colu}ﬁ\{Qh}&ﬁa{tééngﬁi dn E’ﬁ&( §§U1/ ~3168

heat ed at hours, coo oomte rature th ethyl
acetate W“R«é’shb@‘aﬁﬁ#ﬁhwgﬁte&ﬁ @rayident2 g1 e) @%‘S@&ilfedf Brodust. eM an d
concent (BCENH;Y btz 2204+ alie NMR (ODGH)isetodd, I HSh8S (th,UIH), claegmpiHYr aphy

on sili t 2 OH NH40H (100~3~3, v/v) to provide the desired
pr oduct 9?9@%%“ %)CE%& 885‘3 IHNVR (CDOI3) b 5 7.72-7.69 (m 3H),
7.6057.57 (m 2H) 7 47-7 42 (m 4H), 7 30 (d, 1 H, 7.06-7 O1 (m 2H),
5.79 (s, 1H), 4.45(d, 1H), 4.43 (%xa@wéﬂg’? (s, 3H.

2-(3-chlorophenyl)-6-methylnicotinic acid

A solution of Example 36A (0 5 g, 2.2 mmol) in ethylene glycol (12 mL) was treated
with 40% KOH (15 mL), heated to 130 °C for 5 hours, diluted with water, adjusted to pH 5
30  with citric acid (7.0 g), saturated with NaCl, and extracted with ethyl acetate The combined
extracts were dried (MgSQ,), filtered, and concentrated to provide the desired product of
sufficient purity for subsequent use. MS (DCI/NH3) m/z 248 (M+H)+; 'H NMR (CDCl3) &
8 13 (d, 1H), 7.54 (m, 1H), 7.41-7.30 (m, 3H), 7.23 (d, 1H), 2.65 (s, 3H).

35 Example 36C
(2-(3-chlorophenyl)-6-methyl-3-pyridinyl)methanol
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Exampl e 47 ~5-cyano-2-(((4-cyanophenyl | ( 1-nmethyl -

H i m dazol - 5-yl ) met hoxy) net h~) phenyl )-4 1o net hyl benzenesul f onam de The

desired cqp s prepared by substituting 4-toul enesul l.pride

for 2thi opheneng ?Ignyl chloride in Exanple 46. M5 (ESI) rrlpfz% ?]@Pﬁ&) +,'H

NVR (CDC13) S 7.72-7.69 (m 3H), 7.53-7 47 (m 6H), 7.38 (dd, 1H),

724 (7 19_(mA Siltiorofixabiple 308 (6552 6 Sumdlin THF 484 ) albFC whstated. 1),
S,

5- ( 3- Ch|d59p|;%1ﬁ%wpﬁl\é§@(3 Q*ﬁéﬁﬁé%lrﬂmﬁ }?‘F@EWP reflux for 16 hours, cooled to

H i m dazobm benaperaratd) quenchet with methanol, stirred for 5 minutes, and concentrated. The

. t hyl - | e 43E
i y % gé}?xtr%te%yﬂ' cﬁ%g&gdﬁl ﬁ%ﬁ\ioq éﬂﬁ@%@é&k&% cé“s\ﬁﬁlﬂéhé’é“go{ & ugdgg ? 20 m_§

was t5r eaemal),iieatedpo treﬂuxefneé‘hhwm fdteartd anq cancentrajed ® providedh3 mgr(aé%é,opft 0

. reflux fsQfﬁc@n'f'EHﬁt%r fHP%EedQ@ﬁ‘t%s@t MS< ﬁ@ﬂﬂl’fﬁ) %23%1‘51 OFH
terrperatur canted | eaving a thi ck oi V\/m ch

was di ssoff%@dlml 7e191zlf’4é'c‘ief%) e7 %@h”é) ﬁl@ﬁ@a? AtfUr® BD- net hanol  The
resulting solution was washed sequentially with saturated NaHC03, water,
and brine, dried (MyS04), filtered. and centrated. The 25 concentrate
was purified byflash columm chro on silica gel wth

di chioor onet hane t hen 39®rdmometh9l)-R-@ichidro e met to provide the

desired rod 01
o155 A gl s ) G B A O iy
7.16-7. Mtl(%Brﬂ(W mg., 1 2 rpglol)mi htlsums’prwldeim mg, £32 mugol)gtiyred orr%hfetgs 3H),
3. 37 (s, tre3tdd-widPwirénmBjuSted %o pH>7 with K2CO3, and extracted with dichloromethane. The

6- (, ~(4- c~~a t hoxy) net h di fl uor
opheny! OTRITRR &5;"5’%‘?‘3 g tendtl and fonck R BRI Pree Y B o oA
5- br sno-woddet ofutktibnt) putityfir Bibsequedx asel, 2- di h dy ro-3-pyridi necarbonitrile
-56 WO (12/07.17-t7 PCT/US01/ ~31G8 The desired product was prepared by
substituting Exanple 43B for Exarrpl e 43C in Exanple 43D. M5 (ESI) nmlz 305
(MrH) +; ~H NNR(300 MHz, CD30D) &M_E:LH) 4 81 (s, 2H), 3.76 (s, 3H).
5 Exanple 49 N \ . 'daz 1-5-

roxynet hyl ) -1= yI - 2= 0X0- 0- 3-p~TTrl ecar poni e desired
product was prepared by substi tdﬂﬂf@i@?&ﬁ@ﬂéﬂl@A f or Exarrpl e 43D in Exanpl e
43E.20V5 (ESI ITid desiedprolihvs pléfahdifty(a00icbis ERIEER: 96D 18 Brakiplé $AidH) , S

86 (t,
5- ( 5. 5. dPRls gﬁgﬁém%gpym the ‘?‘Hg}’%uﬁ’e‘?ﬁ’?h&@ﬁ" Frgmatography on silica
pyri di negehwitarliot0.4.04 et adeste/meethgnod/amatonivas hpdrepide eﬂhbpu:sfﬁﬂnisdantextttam

Exanpl e %‘% ?sﬁg/eﬁnr?eéﬁnoq' hh H8£tgﬁ]m¥lpbf?> L%ﬂhﬁxlf%&')?qlc @%ﬁ@@ 43B and
IRAMA

3-chl | 49D
6- ((:(| Zré’t@uﬁ%g%q?? galt BK a)m/aé%%(Msﬂn )Helgf@x (qe 3B, di fl uo

ronhgnvlg 1L EHyEL MY d, 2HY P68 (2 28,7 5 ﬂvgs%mpymlﬂzmg:@nmnnt(m, h€1), 5.85
(s, 1H), 4 62 (d, 1H), 4 49 (d, 1H), 3 69 (s, 3H), 2.63 (s, 3H), 2.36 (s, 3H), Anal Calcd. for
CysH1CINgO-1.6C7Hg03S:C, 61 72, H: 4.84; N: 7.95. Found: C' 61.50; H: 4.95; N: 8 14

Example 37
30 4-(3-(3',5-dichloro(1.1'-biphenyl)-2-y1)-1-hydroxy-1-(1-methyl-1H-imidazol-5-y1)-2-

propynyl)benzonitrile

Example 37A
3',5-dichloro(1,1'-biphenyl)-2-yl methyl ether

35 A suspension of 4-chloro-2-iodo-1-methoxybenzene (2.5 g, 9 3 mmol) and 3-
chlorophenylboronic acid (2 2 g, 13.9 mmol) in a mixture of toluene (10 mL), dioxane (10
mL), and 2N NayCO3 (10 mL) was treated with tetrakis(triphenylphosphine)-palladium (0)
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The desired product was prepared by substituting Exanple 49C for Exanple
43E in Exanple 48. A solution of the purified product in 4M HCl in di oxane
(2 L) wasgy M/Hﬁﬂ/ for 1 hour and concentrated The concent kreated
wi th water ? and | yophilized to provide the hydrochl oé%gs‘}gg‘?“% VB
(ESI) mz 472 (|VH—|}+ 1H NVR (300 MHz, DMSO-dG) 25 8 8 97 (s, 1 1-17, 8.20
(s, 1 H(0.5.89.47dnmah) heated48 r¢ftiyx BH) 6 h6’ur3, dwoled28 r¢am t@iﬂeratirelﬁ}cﬁemm(em

(ZH) c%heny%%@tatehy 1‘&- %azolaag%lréénﬁoﬁl%%/s%’[qﬁtﬁ(réd aﬁ&%oxﬁ% - -oxo 5 (3

30 (trifTheosopaentratsyappsified by flagh aolnymrcdir@nmgraahm@ahb@mltwnh "Exanpl e 50A
- 1 ~6- diewRAdithyd abetae %0 Embrdeley mmbem):raeﬁmﬂaroéuct MS (DCUNH3) m/z

ROy AT AR U N

. 3-chl orophenyl boronic acid in Exanple 43C. 1H NMR (500 MHz, CDC13) S 7.70
(s, 1 H, 7. 51-7.47 (m 1 H, 7.29-7 2 é 1 H, 717-7.14(m 1 H,
7.08-7 07 (m 1 H), 3 68 (s, 3H) . -57 V1'O 02/ (17.17-t7
PCT/ USO1/ - 43168 Exanpl e 50B 3.5- dichloro(1,1'-biphenyl)-2-ol

6- (br omomet WA ko R bFitkinse9a% 63 %tdagmommrameaﬁx&lag@@zs rrhf?stl A fpydro-3

p~ ~rri di necar bon was pr utlng

Exan{? e SmRefagire mag trpated dropwise vErn M BBy A & iR (%@WOMU“@:@M? Qirg, 71
(s, 1H),anf ceficdritrateH)The Cordentfatd bvds rlﬁkab fladfeoludP cﬁr‘&naid%ap}@ otil{cat) .

?-375(9t$;5f$§(‘5‘f’@n£x ﬁ%y%ﬁgﬁy@yta@ tépm%]&&ﬁ% ;(J’{?Spﬁéegrtwﬁ.&r?éq% MSe desired

pr oduct @MSI/NH@)O&VEQSB)(WNMM it HINNﬂ{ EDOR) & 73087 .3 (m =4d) 3138 - AB(m,IBHxanpl e

43E. I\/Sé?ﬂﬁl %)Zig)%ib'(z%miﬁ% 11H NMR (400 MHz, CDC13) 8 7.70 (s, 1H), 7.46

7.41 (m 7 19- 716(m1H) 7.13-7.11 (m 1 H),
4. 5B (s, 2H) 3. 77 (s, 15 3H). Exarrple 50D 6- ((~4-c~phenyl ) ( 1-nethyl -

H-i m dazol - 5- ~) met hoxy~met hyl ) - 1- ngi,h 0-5-~3(trifluoronmet hoxy~phenyl,
-1.2-di hydro-3-pyrri di necar bon| tri I‘e‘%ﬁf‘gdem red product was prepared by

substituting Exanpl é.5@chiose(1g-hinhenyl) flunrgmethanesglfonate (ES| ) nfz 520
g M;' 4I1)Ef IE ANBRlutidh 8f E’k!?mpl@@@Bsz %8@4m§181) aﬂxd so ?oﬂ;@&h Bm(n®) (0 2hmL 7( 5 .
m
" & 6o gihanyn digflorbipetnt I} mipl ophisehbetiure s Pearby f(héi\f’%efi«‘ﬂ35 (s,
3H) ab Elm(mmﬂmmamahiné‘su(fomﬂmbq):méﬁIgeh)ZIS)r(rﬁelbnstlh'y:di fdrH8i ouds »akhed-with 3t hoxy

met h~rl ) @? d‘;leg '(IQIEF@Q%@:“@&W Qrg:l]coﬁg 1¥1 dzﬂl)é%o&ce%trgfe wz{sqfuﬂﬁgd by flash

~rridi necarboni
5- ( 3. 5- déadinp chishratagryphy- Wlﬁybhxangsrtetpmm)e Q.3 gOh%0) oPthedgsitedpraduet JMS

pyr i di negsEDQRLY k2 338 (VE10EDT T 'INRIOAOOLI,YBY qU-ERO(R07HY Substituting
3, 5-di ch?ﬁérophenyl borom c acid and Exgglrgrp 3?3\6498 for(3 chl or ophenyl boroni c

acid and Exanpl e 43B, respectively, in Exanple 43C. 35
25 Example 37D
3.3'-dichloro-6-((trimethylsilyl)ethynyl)-1.1'-biphenyl

A solution of Example 37C (0.3 g, 0.79 mmol), trimethylsilylacetylene (0.17 mL, 1 2
mmol), and triethylamine (0.5 mL) in DMF (2.5 mL) was treated with
tetrakis(triphenylphosphine)-palladium (0) (0.54 g, 0.47 mmol), heated to 70 °C for 2 hours,

30 treated with water, and extracted with dichloromethane The combined extracts were dried ,

filtered, and concentrated. The concentrate was purified by flash column chromatography on
silica gel with hexanes to provide 115 mg (42%) of the desired product. MS (DCI/NH3) m/z
336 (M+NH,)", "H NMR (CDCls) § 7 63 (m, 1H), 7 52-7.38 (m, 3H), 7.37-7.32 (m, 3H),
015 (s, SH).
35
Example 37E
3,3'-dichloro-6-ethynyl-1,1"-biphenyl
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Exanpl e 51B -58 WD 02/ 07-477 PCT/ USQL/ -431h8

~~~4- cyanophen )~I -nmet hyl - 1Hi m dazol - 5- yl ~met hoxyynet h~) - 5-y3. 5-di chl or oph
enyl)-1me x0- 1. 2-di hydro- 3-pyri di necarbonitrile Th i roduct
was pr epa?‘}eacgl(l f)y substl tuting Exanple 51 A for Exanple 43Eq)| n 05/?91'(? 48. M5B
(ESI) mz 504 (M#l-1)+, ~H NWR (300 MHz, DMSO-d6) 8 8.20 (s, 1H), 57.78
(d, 2H) , 7 63 ¢ahatjonloflxamplesH7I) (1)1 g, 0-@3 miol)lin(riethaid) (4 ML) 5t fodbm 2H) , 6. 49
(d, 1 Ko ARNGGCOHD)S ALEY smoSHireed 185 hiys 3 Anal

cal cd for CZ%tZTe(@aSZtNSOGZ CI(!% (%'I_(b mo§ o 12 91 Found' C,
58. 55: ﬁxtrg:tghwnmdlcjg@rq@et E;@a,ﬂ}}eéog@mqg extracts were dned (MgSO4) filtered, and

. 5-(3-chlcenptraRy! Yhe é&rﬁeﬁﬂﬁ@%§ fuhﬁ'ét{] @,pﬂ@dh ‘bll.i]mrli'fEﬁrBHato]graphy on silica gel
0X0;

(> ?Pﬁsﬁ@-@&aﬁﬁ%w@%ﬁ SR B b tried PEOeh S (POVNH) miz 264

. 4- cyano(M+ﬂ\lI-iIu)r bIeNMbh((c‘:DCLE) A7956GHUS2 tm, 2H), 2-45r(ondHY-T 3u@B3dl{mn2H)I 7Y | e (10

0 g, O gq_p '#)1 rrﬁhléuanol (150 nm.) was treated with
, 1' - bI's he Sp phl no) f errocene) di chl oropal I adi un(11) conplex wth
dICh| ororrethane ( 1:1 (O 408 g, 0.5 mmol) and triethylamne ( 13.9 ni),

heated to 115 C under 450 psi CO pgg 7%or 24 hours, cooled to room
tenperature, filtered, and concent r‘a?%‘glr%eio—p owlde t he (l:IeS| red product of

suf fiPci ent purltyfor4 -;‘ : arb OgRZQMiFLiGur i fi cati on
Exanpl e 52B Z {d1utrPofEratiple/ thwrarh@mpmbkadel(qes 'ﬁﬂ_%%'t 4t PoRvagf Exanpl e

52A (1 Q t enper re 25 S treated
with a Jstisdan rmnéea%ae?x de%f Eg9 Ukmah, heaor8 o7 & RaAgPusedi 0 The
resul ti rngommémparanre;vamd ﬁlteradl dotowght HipddadfiddatOdEcony) earﬂQ(C&:Etemmht)h @M&r 20

m nut es,aca el THS ﬁlt? \662%{:?81?1% éi L&F&e%bﬁ%%a&%gﬂﬁﬂe% ?laa]aéollﬁrﬁﬁ ed

anmonl um C OI’ Ide concen I'ng ag ueous
por tison chegnategraphyt asusilidat gel sithyd. 1 hexanes/eshylacetateo provideidd2 gHeledabthaed

extract dMg\@ﬁgmH th)zt r’ld'ppgmm d he
desi red%ggi@dfporguct APCI )fm(zﬁ?& ( NIENHA) + ?Cbgll\}gé 75‘8%%%’“ s s

7.60 (t4 1§H291677 éﬁw) 2H), 4 80 (s, 2H). Examale 5zc
2-fluoro-4-fornyl benzonltrlle a. 35 A solution of Exanple 52B ( 1.23 g, 8
17 mol) in 1, 4-dioxane (30 nL) wa trela wi th M02, heated to 100 C for
1 hour, and cool ed to roomterrpera cool ed soI ut| on was filtered
thrcmgh di dt@ntedichlorallilirbipbeny])-2 3 si-hgl)ii-th 1:1
-59 WO 02/ 0p7 17 PCT/ USQOL/ ~ 31(D§ anmw LBE"?F: Rane/ met hanol (200 m.). The
filtrate was concentrated and the co ate was _purified b\é flash col um
t

chr omat ogr apHy santien off Bxpmpde 37 (44 me sQ)ZQ/@mOIbWaH{% (ﬂt mb at] G8{Crwasqtreated
hexanes/vetmvBw&at@&ﬁhmrmrp érﬂaﬁlet(bQS(iil%'(fﬁﬂmﬂ{ WiGrred 9B 1 (ORChoeated 2 | 49

M-H) +. 1H NVR 7.7 3 5
SHRKAPRE A B AR ERR ST ChbleS7F 30 el 3’12%%&&2?4@%1 Ak Fagred o
ben?emh ltrooheerﬂpermdut& oven 16 hobrs] quibacHedmeitihwhted, Hnd exlazad with 269] aogtatél . Themol )

r m
o 5o SRRk St e S8 S RS, 0
war med munﬁgd)hy sip@qlamu chromatography dnovili@eehvitht1940.6.8daitsd to 0 C and
treated a%tta{e/rﬁetﬁﬁ’r{d%fn%nﬁfm %%Rid@ 5‘%Qcénc%§9at'€§vas 4is301¥E®P]n) ethdhol and

Stirred Heghe %%@”luewaﬂ%e% PEKe St tone ol VAP URED AR Bmoni um
chl opi d Mﬂl-ﬂ‘l)e M$CDE@B¢5W @XIHRCI7edd 2HY) 76619?(&|2Hi)(;&‘t6at(e ADx7 500, ) ,
and the 1‘}8[”9.49?7‘.’340{&35?1), 7h3YE )08 (G S M9 2 46 (L S5y and

Anal. Calcd for Co6H7N3ClLO-1 5C7Hg03S: C, 61.17; H, 4.08; N, 5.86, Found: C, 61.30; H,

432; N, 5.99.

35 Example 38

1-methyl-1H-imidazol-5-

yl)methyl)benzonitrile
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15 concentrated. The concentrate was dissolved in 1:1 ethyl acetate/diethyl
ether, filtered, rinsed with 1:1 ethyl acetate/diethyl ether and dried to
provi de t d product 1H NMR (400 MHz, CD30D) 8 7 &, 7.
56 (s, E@&%yﬁ 7.42-7 38 (m 1 H), 6.42 (s, %E)T?&g?’ééfa. 24 (m
1H), 59359I (m 1H) 352(5, 3H). 20 Exanple 52E
5-(3-chl oro~henyl ) - 6- (~(4-c~ano- 3-f | uorophenyl ) (1-netl ~l - 1H i m dazol -5
yl ) met hoxy) et hyl ) - 1- net hyl - 2- oxo- g"é% lglﬁ)&dro 3-pYridinecarlionitril a The
deS| red product was prepared by sup! Exarrpl e 52D for Exanple 1 B in
nmpl e 48. M5 (ESI) m z 48&-{lugrppdsrodetd-me InkHz, CD30D) s 8.01 (s,
%T)? 7224 25 /57\5301 r( dn]so IZmué (ﬁd §Ob'|)nmgl rﬂ‘?ﬂﬁﬁ&(ﬁ) lﬁngﬂ (73"’%1\%;5 4 5
(q, 2H) tregteylgw(ng bug]lgglu%ln%gnes@&% 8P Qnggol) stlrred for 15 mmuies

. 5-(3- chiipnrahiespilise Fith G(s8htipano22hibleisrmahwpytidie (5. 554,900 thnfdl) iniTdERZ 0l - 530

SR EB%&MF‘;T@ BF b Py %f?wyewﬁﬁiﬁgf@a@?rf dHoprB gAY Bapabpingh e E,

subst i t UEHI (50GmL), menchéd mathhydtere mxd)exttacteklevnﬂodxemgl dhearnlhe coined eractpl e

43D ~H . -60
WO ozw%ﬁ%%dwue% P et 0 a{ﬁf oxbr%e’tcliwnﬁ% (Vs titeRa, &l
PCT/ lOSOKbnthSllr@&‘dTlTéle derdentsatepyas @ucﬁe ﬂpﬂeqs&urem chry’ matagsanhyoni stiiFa@ehnpl e

?/I?-)l'zb\ f ?:BC@?@R lh%x%%@/d'ié?tgﬁ?%ﬂ&prﬁ%ﬁe ™3 gé @% Jof PLfuot9-1644: N’ﬂ@tﬁ' 1 i 1WR ( 300

53C 3-fl uoro- &sqlswwp%@wewﬂam"@c& %@H%@éﬁ"%& &E#EKEO 5@% t37§o aS 2 25
gvl ) I\/la rt{éite@ihblgf % gMn faae/11{thileh ilhexaiest(D2. mqmmesrmglbm stirfedvfas 3<$ meRites] Wt h
SS- rti | | re S nd
concent rtéetag"tgpder HISE 8’1’13&#&‘5&08%&&3]“8{ %P@%a %P’H m%\%ﬁ@% g’% ﬁﬁgﬁ)«@ T t h
szﬁt ursat €EHE (30 mhb),sticad forbhars, duenstied MitBoMater, and dxtnacted “anhddldbyﬂo&thﬂrr dihed.
2
e ConCRmfldeiass ?ﬁ*‘f bagidy @yqé,%ﬁaﬁg 2 NI, 17 QAFRH, 964 BRI dfiRg %Mgs%g k00

with 10 hexanes sire
M-lz codilzreds an@cwz:eptgated_tcb pros*deﬁ 38 2 q)rq)f thel@SlrectsamﬂugsR’é%{ DGINH3yméz (qq,

1H), Exarggl @GP, 31 NVRICDE ) Byromey LHER43 (d, 1H), 2.38 (m, 3H
rLl-1H i m dazol - 5- ~ynet kgyl )b%nzonl %%ll I BemytThe( des? red (prodact was prepared by
substituti ng Exanpl e 53C for Exanple 52C in 20 Exanple 52D 1 H NWMR (400

MHz,20CDCI 3) S 8.44 (s, 1 H), 7.93 (Bxamble38B 7 61{dd 1 H, 7.42 (dd, 1H)),

6. 69 1 6. 15
5-( 3- E:?ﬂ org'g)henyl) ES-S({( 3’c}ﬂ0r% és Zifloras i ~r| -1Hi m dazol -5 25

yymet hoxyy rremymxme o xample 384 65 20 2 24.Ayinal), @@hrppbhnub@mmmld f3.B@gThe
desired pr E)SI \WBdiuf GRnat bxso?u@wrw&u)%dl%&mk E u‘ or Exarrple 1B In

Exanpl 48|\/IS 488 300 ,
7. ZT; glplwp 'gﬂ?aﬂaﬁ'lﬁ‘i@?(bé‘( Bni- %m)no%lnffmﬁlirgo 3‘°€’§ S, 5. 88

(s, 44, mE),29d @aterdBd mL) was heated to reflux for 1.5 hours, cooled to room temperature and
extracted with diethyl ether. The combined extracts were washed with water and brine, dried

(MgSOQy), filtered, and concentrated The concentrate was purified by flash chromatography

on silica gel with 6.1 hexanes/diethyl ether to provide 4.41 g (80%) of the desired product.
MS (DCI/NH3) m/z 222 (M+H)'; 'H NMR (CDCl3) 5 8.01 (s, 1H), 7.32 (m, 2H), 7.32 (m,
30 1H), 7.20 (m, 1H), 6.80 (d, 1H), 2.23 (s, 3H).

Example 38C

5-(bromomethyl)-4-(3-chlorophenyl)-2-fluoropyridine
A mixture of Example 38B (2.00 g, 9 00 mmol), N-bromosuccinimide (1.78 g, 9 90

35  mmol) and 2 2’-azobisisobutyronitrile (200 mg) in carbon tetrachloride (50 mL) was heated
to reflux for 18 hours, cooled to room temperature, filtered, and concentrated. The
concentrate was purified by a flash column chromatography on silica gel with 2.5.2
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3.77 (s, 3H), 3.51 (s, 3H). 30 Exanple 54

6-{, ((3-chl or o- 4-cyanophen~| (1- net hyl - 1Hi m dazol - 5- ~ nmet hox~rynmet h~rl --~3

chl or oohe -obi4et hyl - 2- oxo- 1. 2- di hydr o- 3- pyri di necar bonig il Fxanpl e

Shn b ont W dmaad g Y2 oo 61 VI'O 02/117.17-17 ﬁ/‘ﬁ%{ﬁ}%’( ~31 fi8
A solution of 4-am no-2-chl orobenzonitrile (30 5 g, 0 2 nol) in 1:1 diethyl
et her / 3Mekitles/etiyDacdetate &t provide B2 g (76%4) o ticr depinedsproduar MS (DCHNHesmfd t h a

sol uti onaf i U Kk el | 04126 @l ). i (400 <15 inprad 15
i nut oo P AT CR SyKeRCch B8 B R R s Tl 4 eB5g, 5485 §
in water(s,(3D nl) dropw se over 45 minutes, warned to 5 room tenperature,
and stirred for 1.5 hours. The organi c phase was washed with water (3 x 100
m.) and the conbi ned aqueous | ayers were extracted with diethyl ether. The
combiPned organic | ayers were conbi EEamplga8hkd sequentially with saturated

. NaHQO3, 250-41((Ra2SeRdrophérty1 6 firo-SlpyAdin{ IYEefibky)(1-indtBy1S#-inmidezol-5-
concentrated. The concentrate wa r& i ed by, fT'ash col unm chr omat ogr aphy
on silica gel with 19 1/ hexanes: Ctriturated in to hexanes,
filtered, andhdrdesiced progucwad@rdphreddysubsiutimgixatiplés 8@ HoreEXadipleTeA fy |

3-chl - b h ' b Igtuti

o o EARDOTC RIS RO fiaR RED D NvINReDRIIBY SIS R Sac
2- chioor &Hj;, 78§ Gmo§kl), ey, )IEDNG 8% {(my 2H)e ST(s. A # 48 (BridYud B0 Hyr 238r ed by
substi t L(E’Ig}?’ ﬁﬁ@lﬁglapcd'i&&:{&{lg rol €, 8249 11 # 0. RXxanise FdRd. 3l g 54D

2-chl oro-4-fornyl benzonitrile The desired product was prepared by

subst it +?h@%LEXH¥pl e 54C for Exanple 52B in 25 Exanpl e 52C. Exanpl e 54E
2-chl oro-4- (hydroxyl 1-nethyl-1 Him dazol-5-yl)neth~)benzonitrile The
desired product was prepared by su ti“it& g Exanple 54D for 4 30
cyanobenzal dehyde i n Exanpl e 1B. N&%ﬁﬂ—?—%z 248 (M+H) + Exanpl e 54F

6- ( (153- chl o4-06{4-(3-¢hlocapthemyl)-H-riethatya3-pyridihly ymethax vl t-meyhyldi-imodazot4set hor | ~

5- (335 chl orophenvl) - 1- net hyl - vaiﬁﬂﬁéﬁgolﬁ}‘cmeo’ 3-pyridinecarbonitrile
A solution of Example 38 (60 mg, 0.139 mmol) and 0.5M sodium methoxide in

methanol (5.0 mL, 2 5 mmol) was heated to reflux for 4 hours, concentrated, dissolved in
dichloromethane, washed with water, dried (MgSQy), filtered, and concentrated The

20  concentrate was purified by flash column chromatography on silica gel with 20.1
dichloromethane/methanol to provide 27 mg (44%) of the desired product MS (DCI/NH3)
m/z 445 (M+H)+; 'H NMR (CDCl3) 6 8.19 (s, 1H), 7.61 (d, 2H), 7.38 (m, 6H), 7.21 (m, 1H),
6.85 (s, 1H), 6.69 (s, 1H), 5.49 (s, 1H), 4 43 (d, 1H), 4.32 (d, 1H), 4 00 (s, 3H), 3.30 (s, 3H);
Anal Caled for C3sHyN4ClO, C, 67 54; H, 4.67; N, 12.32. Found: C, 67.49, H, 4.76, N,

25 12.59

Example 40

4-cyanophenyl)(1-methyl-1H-imidazol-5-yl)methoxy)methyl

pyridinecarbonitrile

30

Example 40A
4-(3-chlorophenyl)-5-methyl-2-pyridinecarbonitrile

A mixture Example 38B (200 mg, 0.90 mmol) and sodium cyanide (44 mg, 1.0
mmol) in DMSO (4 mL) was heated to 80 °C, stirred for 12 hours, poured into water, and
35  extracted with diethyl ether The combined extracts were washed with water and brine, dried
(MgSOas), filtered, and concentrated The concentrate was purified by flash column
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The desired product was prepared by substituting Exanple 54E for Exanple

43E in Exanpl e 48 The crude product was purified by preparative HPLC with
.1 ~ 100yp®3/747¥VO 02/ U7-17.17 PCT/USQA /. 131G8 trifl Uoro%?)tu'sﬁmsms

aC| d/acetonltrde to provide the deS|red product. M5 (ESI) nfz S04 (M+H) +,

1 HNWR (500 MHz, CD30D) b 8 88 (s, 8 01 (s, 1 , 7. 81 (d, 1 H, 7

57 (d, hneynatography oB sHicaigel with | 27he,z:gnes/ tethylrgther tpprovide . mg (28%)of the 1) , * 5.

82 (s, aeswedpémﬁ,ét (98 (DRINHS niB 265 (V3H): 3.67 (s, 3H) 5 Exanple 55 3-(

1, 3- benzodi oxol - 5-yl ) -4-(2~4- cyanophenyl) 2- hydr ox~( 1-net hyl -

H-i mi dazol - Syl )et hoxy) benzonitrile 10 Exanpl e 55A

3- br ono- 4- (et hoxynet hoxy~ benzonltr @nple OB UL i on of

3- br gpno- 4- hydr oxybenzoni tril e 12}§ M THE %3{7? m.) at room

tenperature was tr few portions.

The resul ti nd mixturepf Eaamplealtoéo(%on@@ ItlfrmmoB,ONmrombmpmlmdat(%mga th

hi | t d
ot 00 Cop mifibind %1 obienottynidfits ) carBO g (1 VB3 B TS
concent heateditorrsflux 8r ddipurs, cealedto mpmHemperaturg, Jiteradi and cangentratede g, The

solid vwasnddhirad vfa@'buﬁi?&}‘ﬁ éﬁahpém&nh'@%'ina‘( dnrkllléale_ggpﬁv%?@@ of P205 to
provi de 30 ) mlz 273, 275

of the desired
(N&#ﬂNHéWn%i/é%gwme‘(déﬁjeﬁW e 3%@%% Eﬁhe desiepy P(fe%PCt 1H), 7 25 (d, 1I-17,
5.35 (s, 2H), 3.76 (g, 2H), 1.23 (t, 20 3H) Exanple 55B 3-(
1. 3- benzodi oxol - 5-yl ) - 4~et hoxynet hgx e nitrile A mxture of Exanple 55A
QMI borom(i 25 acid, toI uene (40

(2.6 g, 10 nmol ) , 34(methy|ened|
n), % @phe ((8-cfd o145
t et r aki s(tr| phenyl phOSphI ne) pal I@‘m -u Qx)boﬁin‘éS g, 0 39 mml) heat ed to
reflux for about 16 hours, coole erature, then part|t| oned
bet W8en wat er haﬁeleemd%&w@ap@pawﬁéy @mlgjamteg;ﬁxaeelm fos Spramplgi ltAnim v

Na2C03, Exaple i)eMSAESEAMARIMH) " f TH NMRe (CDERY 5 ® ntmpmw (4,219,

concent kR, ﬂ) %Qgéﬁa %"4&@ o5 3TR °g£m}§¢9%ﬁ S S48 e

product .1HYS. 60, 1NHA.49(d; 18,3 §0MsHBNK3} +; 1H NVR (CDC13) b 7 56 (m 2H),
7.30 (d, 1H), 6.97 (d, 1 H, 6 90 (d, 1 H, 6. 8 8 (s, 1 H, 6.01 (s, 2H,
525 (s, 2H, 368 (g, 2H, 1 20 (t, 3 H. Exanple 55C "~ 35

3- ~203- benzodi oxol - 5-yl | - 4- hydr oxydéxampta 4¥ i | e A sol uti on of Exanple 55B (2
8 9, 9. 3.(AMdropiknyhiy- ((%%v%%nhei«?mEmétKvlnmqu%Eh 531)%%1)&!191@:{1&%6@0-( 2
m.) was heated to reflux tor nut es, d to room-6

02/ 07-47- L7 PCT/ US( 11/ ~31GaL:-8-dHye dingea R ed, and partltl oned

bet ween water and ethyl acetate The or ganl C phase was washed with brine,
dried {Na2S04), filtered, and conc ntrelt to provide 2.2 g (97% of the
desired product M (DCI/NH3) m z 2@@%&%%)* 1H NWVR (CDC13) b 7 53 {dd,
1 H25 7. 51 (s, 1 H, didyl(2 a ehedigate 87 (m 2H), 6 04 (s,

2H). 5 Exanplg ‘C%Be%gfﬂjlet}(yé g%aconate (1% O 5)3 .7.mmol 30h]or3nodobenzene (JP S8,

1, 3- benzodi oxo dy 2- oxoet hoxy) benzoni tri )
48.2 mmol), sodium acetate (4.40g, 53 7 mmol) and palladium acetate (1.1 g, 4.9 mmol) in

DMF (30 mL) was heated to 100 °C, stirred for 21 hours, cooled to room temperature, poured
into water, filtered, and extracted with ethyl acetate The combined extracts were washed

30  with water and brine, dried (MgSQ,), filtered, and concentrated. The concentrate was
purified by flash column chromatography on silica gel 8:1 hexanes/ethyl acetate to provide
2.88g (20%) of the desired product MS (DCI/NH3) m/z 297 (M+H)+; 'HNMR (CDCl3) &
7 43 (m, 2H), 7.32 (m, 3H), 6.26 (s, 2H), 4 19 (m, 4H), 1.21 (t, 3H), 1.31 (t, 3H).

35 Example 41B
diethyl 3-(3-chlorophenyl)-4-(hydroxymethylene)-2-pentenedioate

A suspension of 60% NaH in oil (1.16 g, 29 0 mmol) in diethyl ether (15 mL) at room
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A m xture of 4-cyanophenacyl bromide (2.7 g, 12 mol), Exanple 55C (2.2 g,
9.2 mmol ), and K2C03 ( 1 8 g, 13 mol) in DMVF (20 nL) was stirred at room
t enper at upg g4,7t0 a drying tube for 2.5 hours, and part t ween
wat er and et hy acet ate. The organi c phase was vvashed wthﬂctgl/'?gézgélgg t he
conbi ned aqueous phases were extracted with ethyl acetate The conbi ned

or gani c teperairewastretédwith RAYSOamatef(#170 enle $8 2amehob)o stireett foa 2 ddurs;ineated

concent nate, mlﬁﬂégaﬁ%nmm (B8 CO b@@c@ﬂn%%%%@r(}'%ﬂﬁa%%ﬂm gel wth

70: 30 hexanes/ et acet ate to pragvide esired product.
VS ( DCl /MNpates,stisred doy 1 oyt poytadHntoice 9_011111 | entextpactesl witipgiethy] etheyy 7. 75
\ (m 2H) , Thé.cothblriéd ei:trlrﬂts wére Washed Glith vdatéi')a,nd@nﬂ@ dried (Mg‘§b4 GilReed gt 1 H, 6.

S by odPBketBied ta pipvide ﬁéaé%ygéséﬁewpzoﬁya?éu&s@eqtfum%”‘%f%qiﬁﬁiz;ﬁ

. -520 yl wehoxy)benzonitrile A solution of 1-nethyl-2-(triethyl silyl)-1
Himdazole (2.0 g, 10 mmol) in THF (25 nl) at -78 C was treated dropw se
with 1.7Mtert-butyllithiumin pentane (6.0 nL, 10.2 mol), stirred for 30
m nutes, then added (all at once) ExamplediGtion of Exarrpl e 55D (2 9 g, 7.6
mmol ) in THF r I ; enched with
nmet hanol 25 ( niam mg%e in THF

(10 ¥), and AvarivEs Qf(ﬁ’ﬁaﬁ‘@*ﬁ‘l]@’rﬂe?%g lﬁr@mm!)eﬁ mh@u’@ml%mﬂé%(} dmluas

par titi on@ehnist), WEE Reetietacid (213CmE]S 1|ﬂ)é|thaﬁh6562@trﬂ,) WACheAfedas r&ux 5 80 Wafut¥@s hed
with brine dered &m S(i)%)e fllter g,?l concentrated The oncentra{e was
puri fi eFOBFd P 199m temPSFRIEE: HdSOAgAN fgt—Pgt & CPRCEBITRIGiWRS dissalved nyasesonpiple; e
free badqés nmlhetreavéd thh\HsC% (3 2ige?B.Dmrfibi} Ghirre@ Gomil8) houts, aad echcentrdie® N[dCL (3

d
| yophfff&%é‘ﬁ**ﬁf%*e s 30 TP el o il ey BERYEH (VB QRE AR, 2"
NVR 16 DivRad &eycestrgte%Tbg cormpntrater wag pyrifiediby) flash cobimrgehromategraphty pssifida 2 H)
7. 67 (d,gelwith.197 diéhléfdmetidhe/adetdrt t(]ﬁo@dé 546 ng4 fod) 68the %lEQmed%r@cQJc{ dM

; ,83 (ddD@H@)ﬁ!fﬁég% ‘Vgﬁ‘/&)er él'é 5@68 ”90 %gmH%‘ig)N}é&L B)OOHzo

C 62. 49.12Hm, A H)/6.4Bl(s, 161) 3009 EEQQHCJL 365 @G238Y,;1 (4 (t,.3HY. 28, N, 10.75. -64
WO 02/ 07.17a7 Exanple 56 PCT/US01/-13168

1. 3- benzodi oxol - 5-yl ) - 4- (2- (4- cyanopheny~-2-f | uoro-2-( 1l-nethyl-1

H-i riddazol -5 yl ) et hoxy) benzonitril E_ar_lab_lﬂﬂﬂ on of (diet hyI ami no) sul fur

trifluoride (1483 %o lc{a]coo rrL) at -10
C was treatedvvl

poured onto %8“""9??&{‘]%?113?9(‘?% Otseg, \Qe%lr‘? mRPNERGBIOHHAL( 1§08 ams 14, 29and

di chl or aambl)ame miltaee @ﬂm(mnmbaﬁ&wu&s (MRS ks Wedtbd R 607G, seFrb®fbr BNREAR04) |
filtered, ,and ﬁ_n centrate was Ul’lfledb flas

C t%gnt rea (fg e g Jr: col um
chr omat SGF SBRSFABACd 4 | 6‘5’“@&‘1’3 1 The femajring gausouS syspension,wht tsatedyitn
acetzt e/waser; filgi¢ 0 Hndairied ovd atevaBuudd taypro8ide)l 06 ing (18%4) of theatesivabsprodine M8 i d

was sl ur (gq,m tril N\gﬂ{e n at ed,

di ssol ve(itlj In ter %&M&r@ b ool ed P‘r’%@?.sﬁ? (HCI]%{I yop?ﬁ (N éz?’?gﬁ’brovi de
t he hydrid®nl32i@elBai626\s tfﬁsﬁ)ﬁm z3H)67 (M-H) +; 1H NMR (DMBO-d6) 8 9.12 (s,
1H, 8 11 {m 1 H), 7.90 (d, 2H), 7. 85(dd 1 H, 7. 70 (d, 1 H, 7.49 (d,
3H), 6.90 (d, | H), 6 72 (dd, 1 H) 68 {d, 1H), 6 10 (m 2H), 5.08, 5 00
(both m total 2H), 3.45 (s, 3H); fa!i%!rlf’—éi'ricd for 15 C27H20CLFN403~0 90H20
C, 47: H 4.23; M(cmm?(s méthylriH-ir0idadd- SO mbthybdoniile 10. 76 Exanpl e 57

0, (2 (- Eyancpaniiasee NN 4 b B8 BalEodtamlasie B SLIRYC ¥ -t

6- ( gt howmtmwltIBSO%t(M)«yL,ﬁSm fiimd), praemed togrooar teopératur, stiffbe faddsi r ed
roduct |

54 t%@ﬁeﬁéﬁ?@&f& bttty BESBOBYAVARR LR (b frSlide 50y

25 ( MrHﬂ\ﬁ{% Quantitpti (@@e&efad nsoducg of i\{iﬁmmpunw 10 svmquem}lse 7 . 1H),

(7 323§(H)m(DMﬁ6% d(Z) 9322&)@ 111°J)s oé’(d)Q}{)H)m 841, 218, P27 (MU 97 &; B3), 636 (2HH). 3- 85
S q )

Example 41F

i;

-49.



Exanmpl e 57B 30 6-h, d~ roxy-3'-nethoxv-1,1'-biphenyl-3-carbonitrile The
desired product was prepared by substituting Exanple 57A for Exanple 55B in
Exanpl e | /NH3) m z 243 ( MrH+NH3) +; ~H N~ ( (m 2H)
7 45 (ddaﬁ? IZ—J)‘Y157 o6 (d, 1 H, 700 (m 2H), 6.92 (m 1 H?h@s ‘iEZ“

3.87 (s, 3H). 35 Exarrpl e 57C 6 (2 (4-c ~~anophen~) 2- oxoet hoxy) - 3" - rret hox
~-QL, 1' - b~henyl - -imid@@o0-3/ 1)bén Ol/.13168 The

d d d l e 55C
&Zh{fe 56, RS ﬁ(‘%%? 5@?‘6%?@ %Mﬁ Eﬂ%i%%&% reghE D e
2H), 7. emperaturepyas treated drepwise with conesstratgd NHyOHR (2.Gmb), stiaced Tar Hpoury, 03 (m
EH% . ?4814ut6diflw1th dibhlorom3fhaél . wdshBd with 3tdrSdriedtiMgS® 8 Jilfesed, 31‘1‘8 conckx@ated € 57D

cvan

nvI ro
Him daﬁooﬂ’ro?‘)ﬁswg 7%)§¥ H‘B%ér?&‘im W@%W@zga@ﬁ%ﬂ} ¢t iiNMRhe desired
pr oduct (QBELp5 A (ex] 2B, Budahj 2HY, 713§ (EXENPE 84 & THN 05, 266 nH). &8 450, 3H). 0
Exanpl e 55E. MB (APCI) mz 451 (MrH+ ~H NMVR (DMBO-d6) 8 9.03 (s, 1H),
7.96 (d, 1 H, 7. 83 (dd, 1 H, 7. 72 (d, 1 H, 7. 64 (d, 2H), 7 41 (d, 1
H, 7. 33 (d, 2H), 7 28 (dd, ll-l)mmpli‘ﬂﬁ 1), 696 (dd 1H), 6. 92
58, 1. s sl 3ot okl

3 3 , . A CR3 i
14 4.08; N, 11.11. Fo¥l6 r me a a dell 12 15 Exarrpl e 58
~~4 cyanophenpydolutdnfdf BRb@pk-41DL¢ S'Qﬁﬁ )d 19b mmol) in dlchloromethane 2.0 mL% at 0

o oduct s e “°éy%v%;aﬂl§f19@dq% ‘504 Broand DU @it sigsd il 50

el 20
Exanpl ehbr, \Mﬂﬁnc{d:_tSIr)Jorﬁfté’mﬂ&&udeH:bﬁcbmrétedﬂ W Rzdotilopioallp disllé€d ®Rh ¢sluenk. H) 8

92 4§)d ( deh%ncez}t%%g (N%g ngS(ill\;% ng-léﬁ § i@"lﬂﬁd toéﬁé‘fz Qf(eatgd wifhﬁ) soﬁg ogléif

H) , 15. 0Bxgmple¥1RY61 mg98.103 mmol)n THF 775 (nsl,), Skmedtos0orh empsatureiever \l\&t er

peak) ; Apdk, &ﬁx‘té“diwnﬁ @{eh@?oﬁ&ﬁﬂfm@?ea vJ1thG§|5{%p dnGd gﬁ%sé?r) fileredt, & N, 10 80.
Found. C, 62.4 N,

~D~4. Cngrpf@ngﬂttyd szg,gﬂngWragc yvgs H‘é‘?ﬁﬁdl bylﬂash column chromatography on silica gel
ZF l( mt ﬂaz\odh rtﬁeﬁwl):ﬂlmm(Y):lroﬁkﬂb'rh&ﬂhﬁdﬂm@?hhm@tm deid 1oeprbviaenb engi84%) ofthe
et hoxymet,hox AZ
or cpar cdeBR g uel SRR M Ao MR HMCha 3P 46 PR 60 o1
20 lH) 781(d 2H), 7 62 (s, 1H), 7 50 (d, 2H), 7.40 (m, 1H), 7.30 (1, 1H), 7.20 (m, 4H), 6.34
(s, 1H), 6.25 (s, 1H), 6 21 (d, 1H), 3.54 (s, 3H), 3.51 (s, 3H), 1.89 (s, 3H).

Example 42

25 0x0-1,4-dihydro-3-pyridinecarbonitrile

Example 42A
3-((dimethylamino)methylene)-6-methyl-2H-pyran-2 4(3H)-dione

A suspension of 2-hydroxy-6-methyl-4H-pyran-4-one (23.92 g, 0.189 mmol) and
30  dimethylformamide dimethyl acetal (45.2 mL, 0.34 mmol) in toluene (100 mL) was stirred at
room temperature for 4 hours and concentrated to provide 25.8 g (75%) of the desired
product of sufficient purity for subsequent use. MS (DCI/NH3) n/z 182 (M+H)+; 'H NMR
(CDCls) 6 8.22 (s, 1H), 5.67 (s, 1H), 3.47 (s, 3H), 3 39 (s, 3H), 2 13 (s, 3H).

35 Example 42B
1-(3-chlorophenyl)-6-methyl-4-oxo0-1.4-dihydro-3-pyridinecarboxylic acid
A suspension of Example 42A (10 0 g, 55.2 mmol) in ethanol (500 mL) at room
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(et hyl enedi oxy) phenyl boroni ¢ acid and addi ng ethanol (25 nL) and LiCl ( 1
0 g, 23 mol) to the reaction in Exanple 55B. Purification by hash col um
chronat ogygRby8y silica gel 35 with 2:1 hexanes/ethyl ac yd ded the
dosired pr o (DO /1 21k8) m 2 305 (|v++H)+ ~ H NWR (ng@%gbgé% (dd,
1H, 820 (dd, 1 H, 7.88 (dd, 1 H, 7 70 (m 2H), 7.63 (m 2H), 7.43 (m
1H), 7. G#peratureifas tated with, 3- thproamllﬁe (134 mdip9 41mm21)(a1nd sGdHim teiHutoxite

02/ 07. 1pig ¥ '@lrﬁrpéﬁ%éa Rlel/ts- 95/ stm%crhs h(g.lers coolgd to ropm temperature, and

4- hydroxy 3=qui n benzonitri]| si red product S prepared by

substit &@ncwrmfﬂwecmﬁmm wastaeAbedwitls mates (00RENd3 N EE] (EmiDC) / NH3) m z

247 ( M+H)téred ~didMRd L8 AAduuin & Sdviddd 1 38H) (788) 40 tHetbsirdd phoduct 0P Suffidibnt 1 H},
a}w‘ng jf%rg%\biwuent usg nMSZ&QCI/NHﬁ)SmﬁzC&& (?M+|_ID[)+ %-i M s"o-ﬁ?,)’s ?6%8 (d.

4 (2 (4¢sraHy B JHR - 7aR6qat, NBIY.Y).6BEmulHp 7)5a-(8y, RHhen&D@i 1H),12€1 2T 3 Hesi r ed
product was prepared by substituting Exanple 59B for Exanple 55C in Exanple
55D. Purification by flash colum chrorratography on silica gel with 1:1
hexanes/ et hyl acetate provided theE.me_@_éZEpr oduct. Ms (DCI/NH3) mz 390
(MHH) + ~H NVR{( ; ndthecafbSAmidid. 1H), 7.68
(m 4H), 7 48 (m 03 1% S. 11
(s, '2H . Exaftpnisneggpf Bxqmple 42B,(399 s ool apdi i drcartonytdiimidgzole (7. 70 8,
Himi dal@'l-rﬁndlb)rﬁbhﬂxm mﬁyﬁus Ratddod 19 POegraifbr 18 Bout§® cbBRddeeicced product

(o) RSy pRpe R TR b § O TP W g e 1) P

70 (br eolidiwdd)washed 26th(dichldrohiethare atbhexddes, fheh)dried undet vémunﬁtd—brpv"de@BS ( m

2H) 7 8401 ofth u7ed fody 1@1%( 263 (vkih), EPNRER (sl 5* 65 (4
e AL
czgmscﬁ rd, G@HQ@IHESQQ)@E{ SZz(mZEIH)NI 6Q(Lm,9$H) ﬁcﬁér(brddﬂ)5®4atd H,
4.76; 23H).2 7§H arrpl e 60

~~4- cyanophe% - | uoro- 2- (1- net hyl - 1H i m dazol - 5- y~et hoxy, ~ 3-qui nolin-8
yl benzonitrile 30 The desired product was prepared by substituting Exanple
59D for Exanple 55E in Exanpl e 56.EXdmpl&PID ) mz 474 (M+H) +; 1H NWR
(DVBO-d6) 8 9.1 1 78 1. 1.

00 (m 2H), 7 7
6.830(d, 2H) AS@ILQ@m(oﬁExEIH))le @Q(@oos;g, 21B; mranBlin NOAP €D 6 mil) @8R C12~5~'

L 852 efperffyeOiis dbid e N OB . DGMIDIG b ierdd o 2Bl 12,13 35

Exanpl e 61 477 0 1/~31G3
quenched with water adjusted to pH>7 with saturated K2C03, and extracted with ethyl

acetate. The combined extracts were washed with water and brine, dried (MgSO,), filtered,
and concentrated The concentrate was purified by flash column chromatography on silica

25  gel with 55.45 ethyl acetate/dichloromethane to provide 210 mg (38%) of the desired
product. MS (DCI/NH3) m/z 245 (M+H)": '"H NMR (CDCls) § 7.81 (s, 1H), 7.58 (m, 1H),
7.52 (d, 1H), 7.37 (m, 1H), 7.24 (m, 1H), 6.43 (s, 1H), 2.07 (s, 3H).

Example 42E

30 i ridinecarbonitrile
A suspension of Example 42D (210 mg, 0 858 mmol) and N-bromosuccinimide (150

mg, 0 843 mmol) in carbon tetrachloride (5 mL) was treated with benzoyl peroxide (110 mg,
0.454 mmol), heated to reflux, stirred for 18 hours, and concentrated. The concentrate was
purified by flash column chromatography on silica gel 75.25/dichloromethane/ethyl acetate

35  to provide 13 mg (5%) of the desired product. MS (DCI/NH3) m/z 323 (M+H)+; 'H NMR
(CDCl3) 8 7.83 (s, 1H), 7 63 (m, 1H), 7 56 (m, 1H), 7..49 (m, 1H), 7.38 (m, 1H), 6 67 (s,
1H), 4.00 (s, 2H).
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6- (~4- cyanophenyl | - 2- hydr ox~2- ( 1- net hyl -

H-i m dazol - 5-yl ) et hoxy) - 3" . 4" -di fluoro-1. 1" bi phenyl - 3-carbonitrile Exanple
61A 5 6~e{,‘13,3?§ oxY~3"'.4'-difluoro-1 ( 1'-biphenyl-3- car, The
desired pro )cf’?%l’;s prepared by substituting 3, 4-difluor opE Bi)%irlonl c acid
for 3,4-(nethyl enedi oxy) phenyl boronic acid in Exanpl e 55B. IVB (DCI/NH3) m z
307 (MrH+NH3}+; 1 HNWR (CDC 13 ) 8 7.62 (dd, 1 H, 7. 56 (d, 1 H, 7. 3 3
(m 1H, 7. 32(d, 1 H) 7.27 (rrE;(ﬂ)1 |e74?i:8 (m 1H), 5 28 (s, 2H), 3.68
(g, 2H, 1.20(t, 3H}. dlfluoro 6-h
1.1' - bi phiskirehlaraphe - 0 1 yragthyr Iimidage, BethoRy
substituti ng Exanpl e 61 Ad‘x@rl E&_ﬂiﬂ@ﬁp’ﬁﬁdin@cdﬂf@ﬂml@ 55C I\/IS (DCI/NH3) mz

249 ggm g; Nl(_Ig)A @,@ure@l}/ggg%& 14%?;'0(5% 3 @éM4§n@%I—DCExamplg 1%2(26 %g, %@9 mmol%0 (m

6 ( 2. ( 4-any shepliponidéd (43-rox,del hmmo)) id' dieHlordidethaoe (2 i) at twophempbratiire aaboni tri

Ecamp) e Gatd £ 18 IR Bl CHERRREY T Repalfal 08 %g%@g%ﬁmﬂm
(cbd 3) cbrwamgrqphy mlxca@e@wltpﬁp b 1chlprggetpme/mp{}1an erhto promyde 87 22 (m
2H) 6 %Yg (4d%)Jef|rﬂe de’étrétppr@aucﬁ WS E@,@m ﬂ?S@@MEH) 'H NMR (CDCl3) 5 7.82 (s,

o V3 A oRSHS B 55 (I Y s e 1 T s 3.5 1 e DT MG A BB e The
deS| r ed (i OH)|@L94DS s,ITBPaI6E ds, 1¥)S51S (brisy 1 HY) g EX@PHY, 4601 (Glﬁgm Bx@pie 55D
in Exanpl e 55E. M5 (ESI) miz 457 (M+H)+;, 1H NVR (DVBO-dG 8°9.07 (s, 1H), 8
00 (d, 1 H, 7. 88 (dd, 1 H, 7.78 (d, 1 H, 7. 73 (d, 2H) 7.45 (m SH),
7.18 (m 2H), 4. 78 (d 1 H, 4 64@% 3 40 (s 3H—under wat er peak);
Anal . Cal§:_ E { 1 ; ‘ 2 \

_2-16] uor o- 2- (1 met hyI J_rqgt_-h_y_ﬁ-_mb,lz'dlhvdro 3-Dvr1dmecarbomtnle
r~|)ethoxy) 3'.4"-difluoro-1, 1" bi nhenyl -3-carbonitrile 35 The desired

product was prepared by substituti g amgle 61D for Exanpl e 55E in Exanple
56. M5 (ESI) mlz 4S9 (MtH) +; 1H NNB—Q—"E@S@—@G b 9.06 (s, 1H), 8.07 {d, 1H),

7.92 (dd, 1H), 7. 88-brdmo2ddmethil-80oxod]. 2 dH)ydra-3pyridihecdrbbnitrie47 (d, 2H), 7.41
(908, 30 7 20 R0l DA Bl st Ak os 5 20 ()
C26H0g Cmamgn@Nsl@msuc@lmmdeJ(M SHig, 209mmol) in| I2-g@hioresihate (590 BL) heated, 4
06; N, ? réﬁx L %o@l%d t(%ro%np?éﬁg)‘aﬁig%@yind filtered, The solid s tregted with

- ~ydr ox~ H-i’'m dazol - 5-v trifluoronet - bi phen

yl - 3- carMeli (11 r11)al %mnssiapr? hoygs £il wbe¢&aﬁzf>€yﬁ*ﬂi wes@y)and dried ppger lya%lﬁbtoh oxY
-1. 1" - bippbade/ 36 85 § a8t the Hesired product of sufficient purity for subsequent use. MS

(DCVNH3) m/z 230 (M+NH4)+; 'HNMR (DMSO-dg) 8 12.96 (br s, 1H), 8 34 (s, 1H),2.36
25 (s, 3H)

Example 43B
S-bromo-1.6-dimethyl-2-oxo-1,2-dihydro-3-pyridinecarbonitrile
A mixture of Example 43A (10.0 g, 46 9 mmol), cesium carbonate (15.3 g, 79.3
30  mmol) and methyl iodide (3.2 mL, 51.4 mmol) in DMF (100 mL) was heated to 70 °C for 1
hour, diluted with dichloromethane, washed with water, dried (MgSO4), filtered, and

concentrated. The concentrate was purified by flash column chromatography on silica gel

with 98.2 dichloromethane/ethyl acetate to provide 5.10 g (48%) of the desired product

MS (DCI/NH3) m/z' 244 (M+NH4)+; 'H NMR (DMSO-dg) 6 8.40 (s, 1H), 3 57 (s, 3H), 2.60
35 (s, 3H).

Example 43C
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The desired product was prepared by substituting
4-(trifluoronet hoxy)phenyl boronic acid for

3, 4- (et hWOQi%ﬁQNQNEy)phenyl boronic acid in Exanpl e SSB. I\/BP%% Pﬁ}ﬁ&rﬂz 355

( MEH+ENH3) +; (CDC13) 8 7.62 (dd, 1H) 7.S8 (d, 1H)
7.32 (d, 1H, 728 (m2H), 5 26 (s, 2H, 3.65 (q, 2H, 1.20 (t, 3H 15
Exam . pl e 63B &(h_ummlhlé -dimethyl-2-0x0- 12 dihydro- 3-pvr1dmecarbomtrlle

trifluoromet b@gﬁsr nre JfEthaEXikezrk\ﬂ a%@%ﬁ?@hﬁx{o aﬂ §. c?{i?ﬁ%ﬂﬁﬁwbsEg)nWﬂQﬁdJ§359 S

repared b trtutin
E)DCIp/ NH3P Yymmeb vtle(ru }sm%mpmp aspbpeppalleticms)) 30?3858 Q64° rzmpl) bihium 50 (m
2H), 7 ii:ﬁl()(ridile (B2 g, 38.9dnisl), ahlHNa, 607 84.06 g, 38D mmxa)inl £mbdére of water (20 ml),

desi P ot et R AR a0 ) g‘*‘é%ﬁ%“?eﬁ%ﬁﬁ@%%?ﬁlhsﬂ%s@%ﬁrE&&hé{;' Ay

zs Exarrpémpé'rStDre MButeD@lithMtB) andtate44Q mUyjkksket with bideNiviRd((BIXS(R), fdtered8 (m

56 (s aeghocillng Tt pol ity fflboofis st haglant oSyt

Hi m dagebwits vl ?tbylmﬁtyteﬂwxmaslw pravidsriel B(ﬂ%%)(l the dgmxpuemgduce carboni tri | e

The desi ] |l e
sep in El\gg‘éD@'i/@ﬂ—g;EWM@ n12 WR :gﬁﬁég;ﬂ&‘tm@@s ﬁl—ﬁ”’ﬁ’h@ 763%gnf QH&E‘QL‘W ,
1H) ,107. 5782Q 1#9)71%75%(('&(1 )aHy7 (s73 (sa3H) 7. 69 (d, 2H), 7.43 (m 4H)
7 34 (m 3H), 7.10 (s, 1H), 4.76 (d, 35 1H), 4.60 (d, 1H), 3.40 (s,

3H under wat er peak) Anal . Cal cd. Efor !C2§§2pCLF3N4CBO SOHzO. C, 58.97; H,
3.85; N, 10.19. Found: C, 59.09; H . 10.26. -69 wo 02i o~a~.t~
PCT/ USQ / ridinecarbonitrile

o2 (8 XM A 405 Dl NSRBI N8
was 15r epamel), and begee pcr@mchgo bea ffllanpgl) in wbﬂxmpldomlloﬁ ng.)Pxashehted 56.

Q/BQ(ZE(SId)to %%I—XI)SQF 24 W8, ilteted laNMED BB 4 the&:o%cérﬂraﬁegwa@pdd?qﬁed% ]ﬂ%sﬁ d 1 dH)

2H), 7 3:o§1n%qﬁ:hrgmtog§pggop§lhc§_gf.|)w1tl59%§ }yl a@tq.ts/he)gmgq_m(growg 80/g~{§p% Cal cd
for C2~hfthdsbiréddductl MSHIOINID) nﬁﬂgsw+m)§ NMR (6D@4,) sFotngs, C, 57
52; M 3By bl % Rophr AR G0 28501 B 2 S HRIIR 3 0 O

et haRy) - 4 -fI uorol, 1' - bi nhenXl - 3-carbonitrile 15 Exanpl e 65A

3' -chl or o- 6- (et hoxynet hoxy) - 4' 'flug&%hél?3Eb henyl - 3-carbonitrile The
desired produ%t was prepared by subsSTi ullng 3- %thro 4- quoropgenbeoronlc

acid for P ACH Yalrpar (Y] YE QXY ICAIAY |- iR Ghih -O%Qq-~ H aRrpyldgreparbpmtrile
(1 %I/ ;ngl) mZAaﬂaurmyda Hr431812t30 41 h{xﬁvpaﬁd)cﬁ:@ 624 g0k 8 hiol) i6.856 (d,

mlx{ure of wFPei' (50 n31]9) rg' dioxane (100 mL) was heated to reflux for 12 hours, cooled to

25 room temperature, and concentrated. The concentrate was partitioned between water and
ethyl acetate, and adjusted to pH 4 with IN HCl The aqueous phase was extracted with
ethyl acetate and the combined organic phases were washed with brine, dried (MgSOy),
filtered, and concentrated The concentrate was purified by flash column chromatography on
silica gel with 1:1 ethyl acetate/hexanes to provide 1.25 g (67%) of the desired product. MS

30 (DCUNH3) m/z 292 (M+NH,)", 'H NMR (DMSO-de) 6 7.75 (s, 1H), 7.42-7 40 (m, 2H),
7.32-7 31 (m, 1H), 7.21-7.18 (m, 1H), 4.59 (d, 2H), 3 83 (s, 3H), 2.45 (t, 1H)

Example 43F
(4-chlorophenyl)(1-methyl-1H-imidazol-5-yl)methanol

35 The desired product was prepared by substituting 4-chlorobenzaldehyde for 4-

cyanobenzaldehyde in Example 1B.
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20 2H), 7.20 (dd, 1 H, 5.27 (s, 2H), 3 67 (q, 2H), 1.20 (t, 3H Exanple
65B 3',4' -difl uoro-6-hydroxY-1.1"-bi phenyl - 3-carbonit ri | e The desired

pr oduct V\g@@éﬁ ed by substituting Exanpl e 65A for W?ﬁlpﬂ z5
Exanpl e 5 | /NH3) m z 265, 267 (MrH+NH3)+; 1H NWR 8 7.55 (m
3H), 7.33 (m 1H), 7.30 (d, 1H), 7.02 (d, 1H), 5.59 (s, 1H . Exanple 65C
3' -chl or o- 6- (~4- cyanophenyl) 2- oonKﬂng&)‘!ﬁ_@' -fluoro-1, 1" -bi phenyl 3- car boni
trile 30 Jp 6 aTgr: %@ :

Exanple 5 N EXany acetate
provi ded the desi red p (MEHENH3) +; 1 H NWR

( DIVBO d6) 8 & Awxi(ikd E;&H)p,le $3I0%71dn Z)HDS m§9E{<i€fh[‘>_Q 1gHBE (@.184g, (0d117 milnldl)s 7.65
cﬁl OIABZ g-t?lglgr(lqpu[f%r:l_%ﬁ@g@ﬁ %) ll%bﬂ'l ehe &O mL)( was l% ed to retllEX xatrrp 8 hours

~dr o_ x\under(DeaneStatkl cohtitions, diflnteid-vathydthytaoetate) (1@ 'mlf)| washed with 2M\N2,004 0p7- 47

Eg:ogrsg h éﬁééfdsreed J(I\{gﬁ%?g‘%}ed?’ r&@%%%&&a‘i@x%h@%n&@@a{eﬁggﬁlﬁ’?‘éﬁtbg% VE

{ESI) mipzreparsive LG withi0+1: 1(10—trlIﬂURr cesmrvlmw(movndwo n&(@@ %xof 1H), 7
88 (dOI tﬂwesuZd §de(19¢ MS*XESI%W%W@I(MZ dlb%?%%s (1111) élbﬁ & 7 32
(m 1H), H) H under
wat & pelea)7 4hq7az6 (ncéﬁ)d"ﬁéﬂ 1@2(6141391&;1% 67@1 %H) 93376 (IS+ 3@ 93;

10. 75. PBosd; 31¢). 59.89, H, 3.97; N 10.85. Exarrple 66 3'-chl oro-6-(2- 4 c
anophenvl ) - 2> fl uor o- 2- (1- met hyl - 1H i ni dazol - 5- vl ) et hoxvl -4' -fluoro |0

1. 1" - bi phenyl - 3-carbonitrile The desired product was prepared by
substituting Exarrple 65D for Exanpl m A4 Exanpl e 56. I\/B (ESI) mz 475,
477 (MEH)+: NG 3 O . LO0s. 1 H),
L AR0-8¢ , 1 QP'H)
28 (ddd, 1H), 5. 07 (s "1H), 5. OWMME(S 3H): Anal Calcd for 15
?gﬁlgﬁlzig%ﬁxyw lﬁméﬁ) Fmntdl) @a@tgeatéﬂwﬁﬂaéle%c a@Mr(QO faﬁ& wihfer (51

~~4- en~) - 2- rox=r-2-i h~rl-1 Hi
m dazol -mLYheatediadd (éfordZ *mum areﬁ%dq P fﬁoﬂutﬁﬂ%‘?{?‘%{‘f% a&%?%ﬁ?‘&”ﬁ?‘l ”Flzeo Exanpl e
67A 6- ( efoncetiyiars Wastyeated with 28 Wi Q0;and ei(tradled)h'ﬁhytthyBambomhé ¢corhieindche

for 3. 4- B Slect Bt 5! AUESOR SRYRR bbbt S blaVRLEP IRV BRIGRL S o7
307 W5 (asteheradeBt acid salH MWA(P@IIMB§318(M+HBB I(IMJ( H-g4): 8 "B @, 1H),H) 7.
3 3 (d, Aetdy60(dd A Ms7 &6 BR769(m b, P34, o), #ié)(dt,?’l}ﬁ?sfzg(s,%m

t, 3
( i 6 40 (s, 1H), 5.62 (s, 1H), 4.35 (d, 1H), 4.25 (d, 1H), 3.41 (s, 3H), 3.66 (s, 3H)

Example 45
25

imidazol-5-yl)methyl)benzonitrile

A solution of Example 44 (0 041 g, 0.1 mmol) in DMF (1.0 mL) at 0 °C was treated
with 60% NaH in mineral oil (4 mg, 0.1 mmol), stirred for 15 minutes, treated with a 0 °C
solution of iodomethane (15 6 mg, 0 11 mmol) in DMF (0.5 mL), stirred for 30 minutes,

30  diluted with ethyl acetate, washed with water and brine, dried (MgSQy), filtered, and
concentrated The concentrate was purified by flash column chromatography on silica gel
with 10:1:0.1 EtOAc:MeOH:NH4OH to provide the desired product. MS (APCI) m/z 431
(M+H)"; 'H NMR(MeOH-dy) 8 8.92 (s, 1H), 8 19 (s, 1H), 7 73 (d, 2H), 7.50-7.41 (m, 5H),
7 32 (d, 1H), 7.24 (s, 1H), 6 67 (s, 1H), 5.86 (s, 1H), 4.52 (d, 1H), 4.40 (d, 1H), 3.79 (s, 3H),
35 367(s,3H)

Example 46
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Exanple 67B 3'.5" -difluoro-6-h, dL roxy-1.1"-biphenyl-3-carbonitrile 30 The
desired product was prepared by substituting Exanple 67A for Exanple 55B in
Exanpl e 5% | /NH3) m z 249 ( MtH+NH3) + Exanpl e 67C nephenyt ;
~- 2- oxoet hoxy éﬁ L?CS -difluoro-1, 1" -bi phenyl -3-carbonitri qsc(wé%ﬁ%ﬁe@dem red
product was prepared by substl tut| ng Exanpl e 67B for Exarrpl e 55C in Exanpl e
55D. Puri N-(ba¢vane-26((4+¢vianog hjl- b idas ‘ e

product. -71  VI~O 02/ 0p7. 17 P(;ﬂ'{o ulm@dgvs (DCI/NH3) m z 392

( MFHENH3) +, tH NVR (DVSO-d6) 8 8. IE %% ZH), 8.07 (d, 2H), 7.93 (d, 1H),
7.84 (dd, 1H), 7 43 (m 3H), 7.27 (m 1H), 5.87 (s, 2H). Exanple 67D 5

6- ( 2- (4- cyanophenyl Example 46A

-2~-h_ydroxy-2-(1l-netal - I m C %;3‘ 5 -difluoro-1 1'

bi phenyl - 3-carbonitrile T i as- prepared by substituting
Exanpl e 67C fBhe @smabpmdﬁ&masrpr@amdphyesubﬁtﬁuuﬁg HERlor 1 methyd B2 /nirieddzene o NVR
(DVBO- d 03 (d, 1 H, 7.90 (dd, 1 H, 7. 81 (d, 1 H),
7.70 (d%?a}p?egig&?](ié%lefﬁ 7.42 (d, 2H, 7.2 5 (m 1 H, 7.17 to (s, 1
H, 7.08 (m 2H), 4. 78 (d, 1 H, 4.64 (d, 1 H, 3.40 (s, 3H under water
peak), Anal. Calcd. for C26H~gC1F2I]:gf;t(&gg1 130. C 61 12; H 4.14; N, 10.97.
Found C, 60.92: ; 01 I 15 .

6- ( 219 4- cyandbHdip 2t g

fluoro-1.1" bIiphéRirkd §ro@adstbau3|ptrépalral Wuﬁbdmtmgaﬁxm@lduei\ fbﬁExzﬁﬁ;ﬂaaAﬁd by
substi t |qr_}‘gq{ﬁ2€rrple 67D for Exanple 55E in Exanple 56 M5 (ESI) m z 459

( M+H) +; (DVSO-d6) 8 9.06 (s, 1 H, 8 10 (d, 1 H, 7.94 (dd, 1H),
7.85 (m 3H), 7.53 (d, 1H), 7.46 (d, 2H) 7.24 (m 1H), 6.95 (m 2H), 5 10

(s, 201 H, 5.02 (s, 1 H, 3.43 ( o qdthal . Calcd. for C26Ht
gClF3NAC-0. SO0 C, 61.97; H 3, 80, 12, Found' C, 61 91; H 3.93;
N, 105 79. Exarf{2eansino-450d; yDaxy () Dmethyl il

- ~|y§150>é§ r Eémmﬁsp?akemiéx 'dgEmrﬂﬁé %B&'zo Blg, Qtlhﬂi%)) i nédihidnbl ersle][ﬂlﬂnur(ﬁtg%) -1.1' - bi phe
Rt s oA e Bk R VA by 6 ospclyand Saniesipr N B LS L.

g u B,-SE Iﬁ;ﬁtimﬁ for (2 hourk,und ngiehﬁxtyd PpiTRaydriventoaie ovaaaicated ofith aqueous NaOH and  ags
( MH+NH3§9“ SR8 @é‘%”?‘%g"*{%@?“@‘%&ﬁ Fithink Gleb AES Ol
7.372Q m lmﬂyd apd 3gn<(e@trat;ed-|) Thqccmq:e(ltnqte wiay purifi )( ﬂashzﬁ)umrgclgqmgt@grazhg oni. 20
( t, 3H) . sifiex feronml el ECHgOH NH40H (100:3:3, v/v) to provide the desued groduct MS

hydrox IS& II3)ut(r)l/rzo4r£eSt(N?+>_§¥?. -bi phenX’-3-carboni tri |
Example 46D

25

thiophenesulfonamide

A solution of Example 46C (0.1 g, 0.23 mmol) in dichloromethane (5 mL) at room
temperature was treated with 2-thiophenesulfonyl chloride (0.043 g, 0.24 mmol) and pyridine
(0.2 mL), stirred for 2 days, and purified by flash column chromatography on silica gel with
30 CH,Cly;:CH30H:NH40H (100:3:3, v/v) to provide the desired product. MS (DCI/NH3) m/z
590 (M+H)".

Example 46E
N-(5-cvano-2-(((4-cyanopheny)(1-methyl-1H-imidazol-5-yl)methoxy)methyl)phenyl)-2-

35 thiophenesulfonamide
A solution of Example 46D (0.10 g, 0 17 mmol) in DMF (2 mL) was treated with
Zn(CN); (11 mg, 0.093 mmol), Pd(PPh3)4 (10.8 mg, 0.00935 mmol), flushed with nitrogen,
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w0 02/ 117-47-47 PCT/USQOL/-4311 8 The desired product was prepared by
substituting Exanple 69A for Exanple 55B in Exanple 55C. M5 (DCI/NH3) niz
297 { MrH+ NI\/R(CDCls) b 758 (m 3H, 740 (m 1 G 2H),
7 06 (d, WM’F‘E‘J@ IH). 5 Exanpl e 69C Homfsodits

6- (2- (4- cvanonhenvl ) 2- oxoet hox~]-3"-(trifluoronmetho~)-1,1"-binhenvl-3-carb
oni tril ehedted at8GPC &t Phicanls coolediso moepamperabyre, dilosddi with ethyl dextateg wasti@dB f or

Exanpl MR CDC13
e o A R, (7020
7.26 (mpunﬁlegl by@agocc(lumnrhw;nat%rMy(@ snlm@Hyv -c~ phenyl
-L d-roxjgo- i%ZVKv}t&TﬁbOMhﬂéﬁésmdiﬁ?&hcmgl St g% Yo AVtB) " lHNMR(CDCl3)6

trifluaronet hoxy carbonitrile T Si’red uct vvas
 bpdr o 07 SNy P65 At et 8 (Mﬁw@ogﬁd“ﬁh ekl Gnegh

(ESI) n152793(3;51HM+4hD5fd IH'j NWR((( DYBB dB)s, 8HY. 08 (s, 1H), 8 02 (s, 1H) 7 90
(dd, 1H), 7.80 1H), (d, 2H, 750 (m 2H),7.40 (m SH), 7.13 (s,
1H), 4.76 (d, 1H) 4. 60 (d 1H) 3.40 (s, 3H under water peak); Anal. Calcd
for 20 CZ~-HZOC1F3N403~0. 40H20: C, GSBxahfple#/ 3 82, N, 10 22. Found: C

59. 18; H \3Tdno. (. FonfRIPHA- A (SN RO w2 |

-nmethyl -1

dazoll0- 5-yl )et hoxyy ~t ri f | uor onmethwbbgnzengsulfonginidey| - 3- carbonitrile 25 The
desn red prod PEsRFAE v%eﬁéya %Lkhbﬂﬁut u?en@aﬁ)f I cHERd@LE255E i n
HPISH.

VB (ES 507 8 09
{d 1H) bezlee@@ Yiﬂ)%fz'ﬁ}e wE ( 7‘*)4031 iﬁD&B 30 (
iH), 7. 27571-3.,691(H), 3HY, V$B-097 (AHBH), 5. SIIXdﬁmH)lH)ZA B19Hm,(3H), 316Di(s, ABB) 5,558, cd

Lor 3%6%€3é§3‘3%0§2:?§0@‘%3§%5 %Z'I) 5-140? §ﬁ) N, 10.12. Found' C, 58.59,

4' - dischl or o- 6- f ~2- ~4- cXanophenyy- 2- h~dr oxy- ~

1-met hyl - 1H-i m dazol - 5- ~) et hoxy) - 1. g hj npagy! - 3-carbonitrile 35 Exanple 71
A 3',4" -dichl oro-6- (et hoxvnet hoxyy-henyl 3- carbonltrl le -73 WO

02/07 7~7 3gdchigzophenyl}ps((6d-aqyanophes) lituting

3, 4-di chl orophenyl boron,hgthg)gz @x;@.qrg &hgd,(,ma. “'Li;gmephenylboronlc acid

g., q

€ SR kB L L) 100 o e ) Pl o427 S4B
3. 6820( q, inZbi)JeneJ(Q.B%I()twas’ii'ﬁaiedﬁwﬂxmﬁqﬂhme?dlfcﬁlcsamd(} 04 ghi. 46 omfolfhheltedso- 1
L R L G S S R LD o
( M-H+NH3emaining toluene was decanted leavmg a thick oil which was dissolved in ethyl acetate with
a minimal amount of methanol The resulting solution was washed sequentially with
saturated NaHCO3, water, and brine, dried (MgSQy), filtered, and concentrated. The
25  concentrate was purified by flash column chromatography on silica gel with dichloromethane
then 99:1 to 49:1 dichloromethane/methanol to provide the desired product. MS (ESI) m/z
470 (M+H)"; 'H NMR (300 MHz, CD;0D) 4 8.01 (s, 1H), 7.70 (d, 2H), 7.56 (s, 1H), 7 44
(d, 2H), 7.36-7.30 (m, 3H), 7.16-7.13 (s, 1H), 6.71 (s, 1H), 5.69 (s, 1H), 4.53 (q, 2H), 3.78 (s,
3H), 3.37 (s, 3H).
30

methyl-2-ox0-1,2-dihydro-3-pyridinecarbonitrile

35 Example 49A

5-bromo-~6-(bromomethyl)- 1-methyl-2-oxo0-1,2-dihydro-3-pyridinecarbonitrile
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10 Exanmple 71C 3',4' -di chl oro-6-{2-(4-c~ano~henyl | - 2- oxoet hoxy~

1,1 - bi phenyl -3-carbonitrile The desired product was prepared by

substi tut| |l e 71B for Exanple 55C in Exanpl e 55D. ) mz
424, 426 ﬁﬁi’liﬁ? ~H NVR (DVSO-d6) S 8.15 (m 15 2H), gﬁ%&k/ﬁnﬂkgm 7.
92 (d, 1 H), 7. 88(d, 1H, 7. 82 (dd, 1 H, 7. 67 (d, 1 H, 7 63 (dd, |
H, 7. 3 8 { dhelddiredoprddudt syas Prdpareibbyrepbsititiig BXample 43B for Example 43C in

3.4 - digh ( i 2R o |
H i mdaz ﬁé) ﬁj ﬁ%%(%% %n}% gjil car (yg%(ljotzrl écﬁmeﬁéﬁl% ’E)Ir-%duct was
prepar edt 8)5/(58 kt&’tﬁﬂs Exarrpl e 71 C for Exanple 5 SD in Exanple SSE M
(ESI) niz 489, 491 (MtH) + ~H NVR (DVBO-d6) 8 9.07 (s, 1H), 8.01 {s, 1 H),
7.90 (dd, 1 H, 781 (d, 1 H, 7.68 (m_ 3H, 7. 63 (d. 1 H, 7.46 (d, 1 H),
7.405(d, 2H), 7. 30 25 (dd, 1 H), m&)ﬂxmle B1 H, 4. 74 (d, 1 H, 4. 62 (d.
1 H, 3.40 §$broﬁold-(lhﬂdﬁikvmﬂ1@l’) pﬁaﬁﬂ/l 2A%%al 1. 2-dilydeb-3 fpefidinecarbonitrile
?C)ZSZFQEB% 0 OH?Zfﬁ)rg%cé Wi prépare’d by suésntmingllgxample 49qur Exa’mp?e 4% m

3.4 dlbtammimnE(MS((ESd)/mhoHﬁdMﬁtH)zﬂNw(ﬁ(ﬂlmﬂzr PAM$91ds )10 8.43 (s, 1H),
H i i daz hen"~-3-carbonitrile The desired product
was prepsz;?eﬁ’ Eﬂﬁ dbgctté1 tujfl ng (I%E?a | e 71D for Exanple 55E in Exanple 56. M
(ESIY miz 491, 493 (MtH)+; IH NVMR (DMSO-d6) S 9 09 (s, 1H), 8.10 (d, 1 H,
7.92 (dd, 1 H, 7. 83 (m 3H) 7. @Qahle@d"% 7. 56 (d, 1 H, 7. 52 (d, 1
Hy, 7 45 (d, 2H) i (d H) . 00 ) 3 43 (s,
3H); Anal. Cal eg: RN : E8T2- N, 10. 11
Found. C, 56.43; H, 3 78 N, 9 7@w1dxﬁécarbc&f@rﬂ&/(1p7 47 Exarrpl e 73

PCT/ USO1/ ~31 hl.or o- 6-

day. 2- (1. ot h dfﬁrf%?faiﬁwaéﬁffm“ad PR omelE 08 apd 31550 i1 e 5
Exand e difivorpherylbatomih laciddotExXamie43Brend d:chlorophenlbptoaipdcid respedsonlyt i | e
The desig %q"zf’q gict was prepared by substituting 3, 5-dichlorophenyl boronic
acid for %rret hyl enedi oxy) phenyl boroni ¢ acid in Exanpl e 55B. M5
(DCI/NH3) mlz 339, 10 341( MrH+NH3) +; 1H NMR (CDC13) 8 7.63 (dd, 1H), 7.57
(d, 1H), 7.38 (m 1H) 7.32 (m 3H)3xa§Pe8;qgs 2H) 3.68 (g, 2H), 1 20 (t,
3H). Exa I \ - 6- 1 phenyl rbor}ltr l.e 15
The desi ‘ a' o Hylli(3 >-giloron 4
55B 2 Exarrpl e 55C IVB maﬁyv-m-l@mhgm 3- B‘&&lmédai-bdﬁlﬂﬂ)a Exanpl e 73C

The desired product was prepared by substituting Example 49C for Example 43E in
Example 48. A solution of the purified product in 4M HCI in dioxane (2 mL) was stirred for

1 hour and concentrated The concentrate was treated with water (2 mL) and lyophilized to
provide the hydrochloride salt. MS (ESI) m/z 472 (M+H)+; 'H NMR (300 MHz, DMSO-dg)

25 5897 (s, 1H), 8.20 (s, 1H), 7.84 (d, 2H), 7.48 (d, 2H), 7.35-7.23 (m, 2H), 7.15-6.95 (m, 2H),
596 (s, 1H), 4.52 (dd, 2H), 3.65 (s, 3H), 3.59 (s, 3H)

Example 50
4-cvanophenvyl)(1-methyl-1H-imidazol-5-y)methoxy)methyl)-1-methyl-2-0x0-5-(3-

30 trifluoromethoxy)pheny!)-1.2-dihydro-3-pyridinecarbonitrile

Example 50A
1,6-dimethyl-2-oxo0-5-(3«(trifluoromethoxy)phenyl)-1.2-dihydro-3-

The desired product was prepared by substituting 3-trifluoromethoxyphenylboronic
35 acid for 3-chlorophenylboronic acid in Example 43C. 'H NMR (500 MHz, CDCl3) & 7.70 (s,
1H), 7.51-7.47 (m, 1H), 7.29-7 25 (m, 1H), 7 17-7.14 (m, 1H), 7.08-7 07 (m, 1H), 3 68 (s,
3H), 2.38 (s, 3H).
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3',5 -dichloro-6-(2-(4-c~phenyll-2-oxoethoxy -1,1'-biphenyl-3-carbonitrile
20 The desired product was prepared by substituting Exanple 73B for Exanple
55C i n ExqgRhe7o9P. Purification by trituration wth chl opphRikpi/pheyi ded
the desired product. M5 (DCI/NH3) nmlz 424, 426( MrH+NH3) +; 1H NMR ( DMSO dG
8 8.1b (d, 2H), 8.05 (d, 2H), 7. 93 (d, 1 H, 7 84 (dd, 1 H, 7. 70 (d,
2H), 7. 60 (dd, 1 H, 739 (d, 1 H, 5. 85 (s, 2H). 25 Exanple 73D
3',5'-dichloro-6-(2-~4- cyanophen~, gendly doBXY- 2- (1 met hyl - 1H i m dazol - 5-yl)
ethoxy~) 1' hi phen L - car bo tri e as, prepared by
substi t ut i ng—EIRY e 2 = glthydsge ESI) mz
489, 491 (MkH) +; 1H NI\/R (DIVISO d@yrﬂx&cﬁ%oﬁﬁnlell-b 8 05 (s 1H), 7.90 (dd,

]7-H)1 &5 (7584 ( dTh d El dl)rodi.rfglﬁj wad 'p_pggar(:%gy i\m gtuémg@xe@pﬁ%qéﬁm‘%ﬁ;&m ‘é%p g o 2H) ,

Anal . CEP(@tdplef‘BD NMROIEORAEE20C D012 67 1, (s5THB T, 54K, 131)82.352,3 1461, 2H)Found'
C, 57 8 le 74 -75 WD 02/ 07~7~7

St sg 2802 Cgﬁ,%ﬁ)[\'zr.zlr(izﬁﬁ 3. (s By P

3'.5" -dichl oro-6-(~4-cyanophenyl )-2-fl uoro-2-(1-nethyl -1H i m dazol - 5-yl

et hoxy~-1. 1' bi phenvl - 3- car boni tri | pxathle d66i r ed product was prepared by
substrtutrné; E>éa pl e 73D, f or .

493 ?M+H)+ oy methvii-l -methy XyJjpneny 4 _
H, 7.86 (d, 2H), 7. 83 (s, 1 H)pyriliuﬁﬁaﬁ@mtrllel-l) 7. 51 (d, 1 , 7 44’ (d,

2H), 7 3 7 ( 50 1 0 Cal cd

for CZGI—FgCliERIﬁ?@d ?ﬁ%ﬁ{mﬂf "é?aa%@bygr*ﬁ}‘@e?)%ra%fﬁr%?f%ﬁ%@pﬁ%%sr 55 H,

3 84, NExa®ple3ELMASESD 18z pes M (; JHdﬂMﬂio(&ﬁ@WLICDCb)GWO (s, 1H), 7.46-

- 2- hydr 31 o) ' b -3-car

2 hyds ??éﬂé(xﬂ(é }mH}I‘e”-?%Zﬂ'(‘fn" 31§37 & 75ré/(m, QY OX 1973 1-(hd, YR 04 .31 &, B Res;

~et Héxyﬁﬂt)hoxyy- 3'-fluoro-1,1"-bi phenyl -3-carbonitrile t5 The desired

product was prepared by substituting 3-fluorophenyl boronic acid for

3, 4( et hyl enedi oxy) phenyl boroni c idin géarrpl e 55B. M5 (DC/NH3) mz 289

(MrEENEB) +, 1H NVR (CDC13) 8 7. 603%’55—%‘%?— (m 1H. 7 33 (m IH), 7.20 (m

2H) 7. 0861(m-c1ﬁ)gph&ylﬁlm ﬂﬂﬂ-nrﬁhdﬁa&al;ﬁgyl)rﬁ;é_ﬂhOvalmzﬂwnt-erféﬂby -20xiox%(®| e 75B
3' -fl uoro-6-hXdr oxy-.4 : . Jh ar%‘aﬁ 11‘3d product was

prepared by substiTU g Exar B Exanpl e 55C. M5

( DCR2PNH3) 1 AhgJesifexhpradudByvas pmpammﬁlrwg@ms)lixsmp@@ﬁ(onnExsmpl@HﬁE in, 78 (d,

1H), 7. 6RahgR 481 IS (ESH5/E 520 YD) 7' BNIR (306IMHZ, G18;G1) 5 81dk (s, 3%1), 7.70-

766 (m, 2H), 7.55-7.41 (m, 4H), 7 36-7.31 (m, 1H), 7.27-7.24 (m, 1H), 7.18-7.15 (m, 1H),
6 69-6.68 (m, 1H), 5.68 (s, 1H), 4.55 (abg, 2H), 3 78 (3H), 3 35 (s, 3H)

25 Example 51
4-cyanophenyl)(1-methyl-1H-imidazol-5-ylYmethoxy)methyl)-5-(3.5-dichlorophenyl}-1-

methyl-2-ox0-1,2-dihydro-3-pyridinecarbonitrile

Example S51A
30 5-(3,5-dichlorophenyl)-6-(hydroxymethyl)-1-methyl-2-0x0-1,2-dihydro-3-

pyridinecarbonitrile
The desired product was prepared by substituting 3,5-dichlorophenylboronic acid and

Example 49B for 3-chlorophenylboronic acid and Example 43B, respectively, in Example
43C.
35

Example 51B
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Exampl e 75C 6

J~4- cyanophenXl ) - 2- oxoet hoxy~-3"' -fluoro-1. 1" - bi phenyl -3-carbonitrile The
desired pyedyptsMas prepared by substituting Exanple 75B fppg BypiRte 55C in
Exanpl e 55D. M5 (DCI/NH3) nmiz 374 (M+H+NH3) +; ~H NMR (DMSO-d6) 8 8.15 (d,
2H) , 30807(d 2I - 781(dd lH) 750(m 3H) 7 35 (d,
1H), 7.2 ~cyanephenwgl)( azad b Dprethoe (S e(3 Sndiah 1

2- hvdr ox~r-2-i (1-net h~ Hethjdﬁﬂldﬁ'odﬁl-‘aﬁhvﬁrd’b)ﬁhh%?ﬁrb&ufrﬁé uoro-1.1" 35

bi phenr| - 3- cg}ébgnl trile The desired praoduct % f: 5a g)%‘gsubstl tuting
Exanpl e 75C flOF IESUSAprofustsas prepargiiy sushtin gle7> 1y mpiddEan 14 NVR
( DVBO- dExaripl2.487 MS (ESHn/z 804)(M€-H HQ\INM/BOOMHZ -DMSOLIHETI. 245 AH)L311R 1

8 (
05 99, e o So(Bs b P d s o 385, U s (10, L
peak); AHA4.4a(q; aH),Gr64036HIN -3 EBH); mﬁalcdjforﬁsﬂﬁzCliNsak G5CHYClY C,. 37
Found: 6:F
o2 EE&BCIINY- 2 o R R AN 1 B Bzl - 5. -
et hoxy)-3'-fluoro-1.1" biphenyl-3-carbonitrile The desired product was
prepared by substi tut| ng Exanpl e 7@3 ale £xanpl e 55E in Exanpl e 56. M5
(ESI& mz 441 ( ; , :

30 (dd, 1 -
2H) 7. 38 (rHvl)lndl'hoxvaaﬂvl()mméthWZ oioﬂ& ﬂm{drb ﬁbyrnd’m&ﬁr&dﬁltnﬂe H) 5 09 (d,
1 H, 502 (s, 1 H, 343 (s, 3H), Anal Calcd. for C26H-9C1FzNa0O~0. 90H20~
C, 63 33; H 4.25; N, 11 36. Found' C, 63.38, H, 4 42; N, 11 19 Exanple 77
15 3'-chl oro- 6- (2~4- cyanophenyl ) - Z_tﬂmtﬂLZ;ﬁxy 2-( 1-nethyl -
H-i m dazol -5-yl ethoxy)-1, 1 (%yng dtée Exarrpl e 77A
3' -chl or o- 6- (ethoxynethox The desired

proddict was pr©pieigybremed- ﬂwrpb?r&osuelm(b@ e;sh@H;ﬂmm t&lrrn%th%nﬂl 6150gnL)
3, 4( et hyak eregrdi Wiﬂ’l)(ﬂ)hEBM(dbﬂfeﬂ?lpﬁoﬁﬁlrﬂ))feﬁo@fﬁ)’ﬁi&lﬂo&?aldﬂﬁnﬁ@'oﬁhﬂ\'ﬁ&)}( witlz 305,

. 1 eyl VG indy S bidamitl ' i nanSinadc'e 7o

3' - chl onod&-450 ghsicRO piestire forvelours, Soalad bwrvohr temperbhere ddtred; dndpr oduct vvas

(oot iy epdagy 5@&’&@?wfﬁﬁﬁéﬁroyﬁﬁfm%@gﬁg2%@9@3@%%%& §

78 @6, further puriBationd, 1 H), 7.64 (m 1 H), 7.45 (m3 H), 7.10 (d, lH). 30
Exanple 77C

3' -chl or o- 6-{2-(4-cyanophen~) - 2- oxget hoxtgg -1. 1' - bi phenyl -3-carbonitrile The
desired product was prepared by su £Ag Exanple 77B for Exanple 55C in
Exanpl e 55D M5 (DCl/ NH3) @ifluos89.(h@ddxyéthiiNddranitritél NVR ( DMSO-d6) 8 8. 15

(d, A solution of Example 52A (1 0 g, 5.58 mmol) in THF (20 mL) at room temperature
25  was treated with a solution of CaCly (1.24 g, 11 16 mmol) in ethanol (20 mL). The resulting
solution was treated with NaBHy (845 mg, 22 33 mmol) over 20 minutes, stirred for 1 25

hours, then slowly quenched with saturated ammonium chloride (100 mL), and concentrated.
The remaining aqueous portion was extracted with ethyl acetate (3x100 mL) and the
combined extracts were dried (MgSQOy), filtered, and concentrated to provide the desired

30  product. MS (APCI) m/z 169 (M+NH,)', '"H NMR (300 MHz, CDCl3) 8 7.60 (t, 1H), 7 29-
7 23 (m, 2H), 4 80 (s, 2H).

Example 52C

2-fluoro-4-formylbenzonitrile
35 A solution of Example 52B (1.23 g, 8 17 mmol) in 1,4-dioxane (30 mL) was treated

with MnO;, heated to 100 °C for 1 hour, and cooled to room temperature. The cooled
solution was filtered through diatomaceous earth (Celite®) on a fritted funnel rinsing with 1:1
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35 2H), 8 07 (d, 2H), 7 86 (d, 1 H, 781 (dd, 1 H, 770 (m 1H, 7. 60
(m 1 H, 747 (m 2H, 7. 34 (d, 1H), 5.86 (s, 2H. _77 w0 02/ 0p7-47
PCT/ USU1/ anpl e 77D 3' - chl or o- 6- ( 2- ( 4- cyanophenyl|

1- net hyl - 1b§|-ﬁ| m é?z(ol 5-ylyethox~y-1 1' bi phenyl - 3-car bonlptbrTﬁfsgm'lbhe desired
product was prepared by substituting Exanple 77C for Exanple 55D in 5
Exanpl e d@ﬁl@rmemm/meﬁmolz(%o mi37 Thefikate wat-codornt(aDSIdaby con@ntidte pas 1H) |

8. 05 (d ( t 4H)
273 6 g%ﬁg%y ﬁa}s@n&:o clqromatog;aphg%{l sﬁxci 1th(715§1?/?xé}%rad’%§% on[941§o(4”i

3 40 (s ewyﬁ@&aqﬁmw qse\ézﬂy fhe/sh&lred Rrafect. MRS g é:i%mwn c

60.88; (Bo0AMEHZ; CNCI)G BR06 SOVHY 7 88-7.60 (B /3H)L 4 28 N 10. 71 10 Exanple 78
3' -chl or o- 6- (~4- cvanophen~) - 2-fl uoro-2-( 1-net hyl -

H-| n? dazol - 5-~yet hoxy) -1 yl ' bi phenXl -3-carbonitril e The desired product was
prepared by substituting Exarrpl e 7E iam‘xp;lé SEmarrpI e 55E in 15 Exanple 56. M
(ESI) nmlz 457 Q o NI\ p 2 AUkerhiib I—g.§13(m 1 H,
7.92 (dd, 1 H . i - 7.45 (m 3H),
7.40 (d, 1 H)'\somtlc& cﬁ" 5 mi011H)1ethyl BI@-lmmdaZQlei)@S(Bmﬂ@snmoJm)n dlshlooor(lcjharrsl—l)
3.43 (s Zﬁ'fr]]%’at 6‘ﬁ@|was%afé‘a WIIWfM%@ﬂﬂHQé&F mpﬁlgnﬁéygpdxet@fyl &her3Bia b, £210; N,

11.01. Fo
4 1p - ng}m@},ﬁlyegfcpfﬁglrlgwutes warmed to room temperature st1rred for 30 minutes, cooled to

~|— )~§ (10rveitetm:trda{2églmrd@z&hn&r aﬁﬁxahqﬂ@m 59, 120 ﬁirﬁdlgﬁxf@cﬂldr%h%ﬂiaﬂé pxol 5-
enz ILor e uor o I OX

Sl oA Sy s g SaRNEERed B poR i RIS At e Adeys 288 aHnchad 8 ol ) i n
di gt hyl eﬂiyhecretz%té@ﬂh satyraget] amfonimablotideaThelaquebtis phase was extracted \iwth etrl:yl (80
5 rono t her

ot ey QL0030 and uREUOR B Bbdic e mef S Mag ) tg@%-‘r%{ a5,
m"mll)5 wanmtraned Eb@mncsmcmagdgsqiveﬁr ingl: hethwl aqstm/éﬂdthyhe e filtRzedH (700
EE? St irfnk&OwitR1 - %éhynaeeta@mletﬁﬂ%l%ﬂ anddiisdioash Xt{rqaemé diegife& &ﬁgwsméﬁmbr Iege
dri ed (Ré‘%éb@ &ﬁ@%rﬁm Sf&%d @ﬁcﬁ&g H:Er)eg Sﬁc(d’p 7@2 738 gﬂ‘lbéf%? ®f the
desi r ed 1p1)0612816.24 1, NMR § OMBO1dm) 18),3.55(s{ B#).1H), 7.66 (m 1H), 7.51 (m
1H), 7.39 (m 1H), 7 30 (m 1H). 35 Exanple 79B
3-(2, 2-di fluoro-1. 3- benzodi oxol - 5- ~) - 4- ~et hoxynet hoxyybenzonitrile _78_
V1' @002107.17.17 PCTILSII1/-13168 Example 52E

5-(3-chlorophenyl)-6-(({4-cvano-3-fluorophenyl)(1-methyl- 1H-imidazol-5-
yl)methoxy)methyl)-1-methyl-2-ox0-1,2-dihydro-3-pyridinecarbonitrile

The desired product was prepared by substituting Example 52D for Example 1B in
Example 48. MS (ESI) m/z 488 (M+H)+; 'HNMR (500 MHz, CD30D) 6 8.01 (s, 1H), 7 74-
25 7.71 (m, 1H), 7.57 (s, 1H), 7.42-7.35 (m, 2H), 7.31-7.24 (m, 3H), 7.17-7.15 (m, 1H), 6.75 (s,
1H), 5.72 (s, 1H), 4 55 (q, 2H), 3.78 (s, 3H), 3.38 (s, 3H).

Example 53
5-(3-chloropheny])-6-({(4-cyano-2-fluoropheny|)(1- methvl 1H-imidazol-5-

30

Example 53A

4-(bromomethyl)-3-fluorobenzonitrile

The desired product was prepared by substituting 3-fluoro-4-methylbenzonitrile for
35  Example 43C in Example 43D 'H NMR (300 MHz, CDCl3) § 7.56-7.36 (m, 3H), 4 50-4.49
(m, 2H).
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The desired product was prepared by substituting Exarrpl e 79A for
3, 4( et hyl enedi oxy) phenyl boronic acid in Exanple 55B M5 (DCI/NH3) m z 3S1
(I\/HrH+NH3} (CbA'3) b 7 61 (dd, 1 H, 7 55 (d, 1 d, 1
.7 20 ?0012"’[7'14'))39 7.12 (s, 2H), 5.28 (s, 2H), 3.68 (q 2E|)bm7f°§6§f§ s
Exarrpl e 79C 2s2-difluoro-1. 3-benzodi oxol -5-yl)-4-h d~ roxybenzonl trile The
desired product was prepared by suEsa:mmlaISBBg Exarrpl e 79B for Exanpie 55B in
Exanpl e 55C. M5 (DCI/NH3) Yorads ~ (CDC13) S 7.57 (dd,
1H), 10 7.53 ﬁv ng 1H) Exanple 79D
4- ( 2- (4- cvandt nénsne)i pzowbwﬁesewmébyzulzstmtmg@mpie @349 Axampleot3Bin| | benz

omtrl | &xIhgledss. nad M’@ Te‘@im wRtNMHet CDE1Psaned-¢ 58 ﬁ; for
mpl e 55C in 15 A éDHS/B /NH3) rﬂz 436 (MrHENAB) +; 1H
(mz|2|§§9 7%

(CDcis) 1587 8% 7(%4 7 60 (m 2H), 7.30 (d, 1H), 7 19 (dd,
1H), 7 13 (d, 1H), 6.88 (d, 1H), 5. 40 (s, 2H). 20 Exanple 79E

4- (2-(4-cyanophen~| - 2- hydr oxy- 2- LI .- met.h 1

H i mi dazol - 5-yl ) et hoxyy- 3- (2, 2-di f’%%?%—%igbenzodl oxol - 5-yl ~benzonitrile
The desired product was prepat-8uoroyd-fortyitienmenitige Exanpl e 79D for Exanpl e
55D i n Exanpl M), 09 (s,
h) . 8.02 (0~ i‘g‘ﬁ%ﬁ’{?ﬁé@ﬁ(ﬂdﬁﬁwz E%ﬁﬁéi% %Mighg% ‘?‘a’g a ( 7
50 (lg quq)l tempe;gU(qﬂvas;;FgatedelgD@ﬂ-Mgrt}q)perrpdg@nq (-rl, 98+4.5 l);(;tl(rgd fq_rl_g_q)

4. 66 (d.mihufe 1an§cﬂ@ceﬁﬁate@""I"H@Q&{ceﬁ\%t@‘iva@ﬁi%gc)lvem%lth l@é‘étﬁt@ \tvﬁ’dhed w1th
22;?19528%1}?# so]dggn E;zgamp@e,gé-neﬁz(Mglgo‘g? fqtereci\l ané9 concentratecq| dThe doncentraté H

4- 51 2- ()4~vgas ﬂhedllb%r l}‘laﬂr édhuﬁl:i% Shdnfaiogi®yihy\on-silita gel déthdl0-1Shexhnes/ethyl acetate to

et hoxy i 1 5 JE I e

pr oduct p\/\%tsgepﬁ1 S“e rgdu;cttjb '?W%%B(@[azn%ﬁed@%?r ES H{E’p (n @gEﬁI[ Exanpl e
56. I§6 (78975&)(111 SHB7(M+(H@+1H)1H NVR (DMBO-d6) b 9.03 (s, 1H) 8.05 (d, 1H),
35791 (dd, 1 H), 7 84 (d, 2H, 7 78 (d, 1 H) 7 52 (d, 1 H, 7 47 (d,
2H), 7. 39 (d, 1 H, 6.90 (m 2H) ., 5.10 (s, 1H, 5 03 (s, 1H), 3.42 (s,
3H), Anal. Calcd. for C2~H-aF3CLN . C, 58 90; H 3 53; N 10.35.
Found: C, 58. 93;3-Huo-£0ivdhbxy?l -Bikthyl-181-imid€2 UL YmethdlTbdnednildiel/ ~3168

| m dazol - 5-WEEHFAPIE pas BroplisH N oL ing RTINS 16 fpframple 52C i

4- ( exohoXEpaeiphosaD - “H NMBG4AHYIHD ERLH)id §.44 &, THR, Heb(tr Hd), ﬁrédc{dd,tlH)aE 42

t d for 3,410
Ut hyt SAEELERbIL IEDDE I 310TR) 08 TSHE O € 256" Me (Do) iz 321
( MFH+NH3) +, 1H NVR (CDCL3) 8 7.90 (d, 2H), 7.71 (dd, 1H), 7.60 (d, 1H),

7.50 (m 3H), 7.38 (m 3H), 5 10 (Mxarkdple.s3E 48 (m 2H), 1 10 (t, 3H).
Exanpl e 81B 15_4- 3 3 I en% |tr|Iel he. de i.red product
was prepared A5 anpl e 55C M5
(DCIZsNH3) i z ZQMMMzﬁuMMﬁﬁ 398rifiinecatbbnitrile

The desired product was prepared by substituting Example 53D for Example 1B in

Example 48MS (ESI) m/z 488 (M+H)+; 'HNMR (300 MHz, CD30D) 4 8.02 (s, 1H), 7.64-

7.51 (m, 4H), 7.43-7.29 (m, 3H), 7.17-7.13 (m, 1H), 6.63 (s, 1H), 5.88 (s, 1H), 4.59 (q, 2H),

3.77 (s, 3H), 3.51 (s, 3H).
30

Example 54

3-chloro-4-cyanophenyl)(1-methyl-1H-imidazol-5-yl)methoxy)methyl)-5-(3-
chlorophenyl)-1-methyl-2-0x0-1,2-dihydro-3-

ridinecarbonitrile

35 Example 54A
2-chloro-4-iodobenzonitrile




7.67 (dd, I H, 758 (m 2H), 7. 53 (m 3H), 7.46 (dd, 1 H), 713(d1
H, 533 (s, 1 H. 20 Exanple 81 C ~~4-c~~henyl Loxoet hoxy) - 3-
1- napht hy ktrile The desired product was prepared ting
Exanpl e 8{fl§p'?g’§pgy<arrp| e 55C in Exanpl e 55D. MS (DCl/NH3) %ﬁ%@%w
(MFHENH3) +; 1H NVR (CDC13) 8 7.90 (d, 2H), 7.72 (dd, 1H), 7.6S ( 3H),
7.50 (m 2H) A soldtipn of 4-ampno- %cmarqbnnzcmmlle (300, Ok, mQBi)lr;lﬂ dmhylsqthezslvzm
Exanpl e i I

Pfé{[?w e{rﬁé aty a@%@@féﬂeﬁ d'rc?p»m’ Sﬁﬂs mx&ut@?W a s?)h.tfi'oh of sodiu um r?rlm e

m dazol - 5-yl ~ X5r) - 3- benzonitril esire

was prepdd 8- %@/“’@Dbgt"fat‘ﬂt(ﬂ%mﬁiaﬁﬁ‘ﬂeé TTNRIEH, t@@atﬁ?ﬂ@ witha splutigmah| e 55E MS

( 581() igotatslmibith (50419 NI PVERAS0 ) Brcliscfor0 a6 hithited mabdlo 1 H), 8
m
7 4205%fertpwurer and %*r(eﬁ.’) fOE'LYﬁ)q‘O“‘(f TileJ%%wc ahaés WSS/WQéﬂedanttsm h d,
t ot al 2t(L$>,< 100. mDYlar(dcthe tombine aq@dug thyerk wire extbacbedoOiti diethyttherd. T2, 4. 57

(501 Bl e I Bl i s N

| o 54 fz0s, and Weudnedt(MgS@s) filgered arglzoncegitrated\rkbe GNqensateavas punﬁed
PCT/ USO yyﬁ%ﬁ@olﬁffﬂ'@ﬂ}&nﬁggraﬁh)( 611 ﬁf@i‘g& Qﬁ{h"w I/ﬂeﬁngé‘etBQP(acEfa?e triturated in

1.3-thiazol - fy hoxbr)=-4 | uoronet h

bi nHQntheBa't?&r Htﬁ‘ﬁdc ang drigdyo m@&lﬂ?éltf‘%?ﬁ’é%ﬁff’ Wés prepar ed by substituting
I-(trimethylsilyl)thiazole for 1 nethyl-2-(triethylsilyl)-1Him dazole in
Exanpl e 63D The free base was puri E ed @ys EI ash col um chr omat ogr aphy usi ng
3.7 hexanes/ethyl acetate to provi & ired product M5 (ESI) nfz 508
(MtH) +; 1 H NVR (DVSO- d6) 8 nlethylB-¢idorold- l:t)anoli’er&ibaﬁs 1 , 7.85 (dd, 1 H),

7.77 10 (d, H) (m 2H),
719 (d, 2H) 1“‘2 d§§?e(dopdf° J%‘&H}f*eféfe?}y tg‘ﬁk‘#a‘?xa €5k 'Ht:E‘ WA
C, 3. 4lfluorpbeszorgrilein Exarplesdhd C, 57 09 H 324, N, 7.71. 15 Exanple 83
~2-am no- 2- (4-c~phen~rl)-~ 1-nethyl -1 H i mdazol -5-3r1 ethoxy
-(trifluoronethoxy) 1,1 -biphenyl-3-carbonitrile A mxture of Exanple
64 (0 9 g, 1.64 nmol) in NH4OH (159&';12&;:%71 4- di oxane (6 m) at -70 Cin a
tube was treated with ammMIﬂoga%(ttﬁrdgﬁmHy_t)gumnammm a( 1 n) The 20

opencd and vl RSSTa FORRT MEvpEAIah < Rt g mgiﬁg&p@eﬁéf% et hyl

acet2at e Exainpte 339 ni) and the organi c |l ayer was washed with brine, dried
(MySCa), filtered and concentrated. The concentrate was purified by flash
col um chromat ography on silica gel with a solvent gradient of 0-3 %
net hanol in di chl oromet hane to proExaapled4bhy (28% of the desired 25

product. MS (ESI) mz 504 (Mrﬁ}:mommfwgug PleS 7.73 (dd, 1H), 7.62 d
1H), 7.56 7.

24 (s, 3H). Eﬁ‘s%tlée gt Waefremfe aﬁaﬁ%gwwg)%@ﬁwﬁ%&@ %&amf f‘ngzr%gn L b
m dasol -Eapiplef2(y| ~( met hy~ami no) - 3' net hoxX 1, 1' - bi phenyl -3-carbonitrile
Exanpl e 84A 4-(2~ 1-nethyl -1H i m dazol - 5-yl )oxi ran-2-yl)benzonitrile 35 A
slurry of 95% NaH (1 0 g, 39.6 n’m)ll)i in DIVISO(23 m.) was heated to 75 C for
45 m nutes. The heating bath was r F (28 nL) was added, and the
sol ution was coo} gelotd4 '(l?vo%ﬂ??—rﬁ@twlUerllMﬁﬁz&lfﬁﬂ%ﬁ&hmwhzamtrﬁg C sol ution

of trimethyl syl foniu
y ’H\e de?nredn;)roduct was prepared by substituting Example 54D for 4-

30  cyanobenzaldehyde in Example 1B.
MS (ESI) m/z 248 (M+H)"

Example 54F
6-(((3-chloro-4-cyanophenyl)(1-methyl- 1H-imidazol-5-yl)methoxy)methyl)-5-(3-

chlorophenyl)-1-methyl-2-ox0-1,2-dihydro-3-
The desired product was prepared by substituting Example 54E for Example 43E in

35 ridinecarbonitrile

Example 48 The crude product was purified by preparative HPLC with 0.1-100
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-81 CVO 02/ (1p7-47 PCT/ USULl/ ~31(~8 nmethyl sulfate (7 2 g, 38 3 mmol) in
DMSO (1 S mb) and THF (10 nli) was added, followed by a slurry of Exanple
37F (5 7 Qo 707974qm)l) in DMSO ( 15 nL) and THF ( 15 i) Q,f(tl% oLQ3 8 nut es
t he cooling was renoved, the reaction was stirred at roomterrperature
for 70 m nut es and partiti oned bet ween water and ethyl acetate The organl C
| ayer vasfluaoaedic aciddchtohitfiledo pfh’vlldﬁjthé Naﬁﬁﬂéb}odu‘ct | MSr(EST) razG0s VBNt & at ed.

The cona Uphf | a gel
e, COnC YR ot DlaBa s 62D, B3I OTR BBy @155, 1483 91
product W(rmGH)MlBﬁ 7rﬂ7z(n2216{)(M61)7+}4 (m, HERVRBZ GvBE),695 @d72HY, 3(18 (s2H)), 7. 68
(s, 1H) 3 §2 7.13 (d, 1H), 3 60 (d, 1H), 3.20 (d, 1H) to Exanple
84B 3- chI or rret hyI am no, ~benzonitrile A m xture of

3-chPor o- 4-f | uor obenzonitrile (5.2 g, 33 mol), THF (55 nL), and 40
nethylamne in water (25 nmL, 290 mplimpies3 seal ed tube was heated to 65 C
for 1.5 haurs cooled 0 [0 gnper af ur e The organi ¢ phase. was vwashed
with brine . H4G i : :
solid was dried for about 16 howmthmdﬂ,rgniu@ evacuum in the presence of
P205 to provide 6.3 g (95% of the desired product. M5 (DCI/NH3) mz 184,
186 (MrH+NH3)+; ~ H NV\R (DVMsO-d6) 8 7. 72 (d, 1 H), 7. 55 {dd, 1 H, 6 70
(d, 0 1-~ 652 (br g 1 H, 2 80 @Xam_am_b Exanpl e 84C

3' - met hoxy- ~nmet h~am no} - 131broﬁ’i'om‘ ithife The desired product
was prepared by substituting or o- 4net hyl benzonitrile

in Exanpl e 31AA0lHeN ﬁ@%bf%@o'f‘ﬂ\é/dl’oé‘é{lé?fizﬁﬁlt*ﬂ‘@ (%gdﬁdﬂmﬂ?b ip dEFGRamlpiatat i on

by flas ho@ﬁr@ﬂﬁélﬁﬁx&@%ytr@ﬂeétdth %%gﬁm\ou 5 470 fh mraef'e‘évqiomnsaq\ﬁ& ate
provi ded 2 deS|r

M+H+N H
( DVBO- d6FS tu7g ggrr( 83s gat to C3P/5 3E)d‘ﬁf“mfs p.&eate«;i romewre%yb%horr{yw
6. 9215( m g, 26B)mmdl), Hnd ¢ing mihmlni}: wa@ stirted at 601°CHor ahothér X bclSurﬁ] THéDeactibnSlas( s, 3H)

2 73 (d,_ 3

6- (y2- - %95 tﬁg‘? R iy y TGS s ey YT Y0 Thy ) ani nos
' thoxfivltexecl lmwhdwgasdaeé&rtﬁbnmt ¢ haurpurdsr yaqugm loftheERramceOEfoOs(tg 5 g,

1:1, 9 mgﬂ;trbw'de:s t9§9’%§o{’fih)e deeifedtp; r@&%&dm tﬁ@ﬁr ONak 278, 23 @

stirre e u r rea on..o

2ot o TR (5ELETT BT i Y e T 2B e e o 2. 4 %é?‘ht%hbo]o?ﬁ és
tenpgr at3e for 2 hours The reaction was poured into water and filtered.
The solid was dried for 16 hours under high vacuumin the presence of P205,
then purified by flash colum chromat ography on silica gel with 97:3:0.5
then 93.7 1 ethyl acetate/ethanol / Examph-EiR to -82 V~"002/07-L7-47

PCT/ USCL/ . 131fi 8 proyi f hydr ochl ori de
salt was prepared as ‘ii@[% S SR Q tthg fifle z 464 (MrH) +, 1H

NVR ( DVBO- d6) Atnistugg o’rZE,xannnls 554(76 & é|0 nml) 374 Gaetbﬂenqdlqaey)plwnw@omwc 3H),
7. 3425 d, acld, thluent (36 midhdandl2M)aqueous Nd,30; L40HhL) @a@ ddlwith niltogef; Beatddn 2H),

6 582(g‘glt%ge'fpaglsﬁpp}?@gmpgpplaq)eﬁlaa%é(a& 4:32%(9 ?\%'6 )n}‘%%% ’efj}’ g’ﬁsbé‘" H 5

61 N, 1B Hdurs,feooled'to GonB@nipBrature, themlpartifibnell bethbeen vhtéand lechyBacetate. The
organic phase was washed with 2M NayCOs3, and brine, dried (Na;SOy), filtered, and

concentrated. The concentrate was purified by flash column chromatography on silica gel

30  with 85:15 hexanes/ethyl acetate to provide 2.8 g (95%) of the desired product. MS
(DCI/NH3) m/z 315 (M+H+NH3)+; 'HNMR (CDCl3) 6 7 56 (m, 2H), 7.30 (d, 1H), 6.97 (d,
1H), 6 90 (d, 1H), 6.88 (s, 1H), 6.01 (s, 2H), 5 25 (s, 2H), 3 68 (q, 2H), 1 20 (t, 3H).

Example 55C
35 3-(1.3-benzodioxol-5-yl)-4-hydroxybenzonitrile

A solution of Example 55B (2 8 g, 9.5 mmol) in THF (35 mL), water (7 mL), MeOH
(3 mL), and 37% HCI (2 mL) was heated to reflux for 75 minutes, cooled to room
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6- ((2-(4-c~phen~)-2-fluoro-2-( 1-nethyl-1 Himdazol-5-yl)ethyl

~net hyl | am no) -3" net hoxy-1, 1' - bi phenyl -3-carbonitrile The desired product
was prepapgflypggybstituti ng Exanpl e 84D for Exanpl e 55E ggt,%@qg}_ﬁs%. VS
(ESI) mz 466(|\/H—I}+ 1H NV\R (DMSO-d6) b 8.91 (s, 1H), 7 63

(d, 1H), 7.58 (dd, 1H), 7.45 (d, 2H}, 7.41 (d, 1H)), 722(m 2H), 6.92 (dd,
1H), 6. 2@mperptutdicon@nGated.cand Paptitioned detiveen Hisder and dtbyl(avetats) Thedrgai¢ s, 3H)

24427( s ﬁh§@w%s2w%@.eé %th?blfi)ne d%'ih%' (Na C}§o %rj&ed o c%&h@i@%g&l@@ﬁ& 209 |2g 860

6- (, (2- iﬁ?ﬁ’é%%ﬂﬁ@mdll}m@%ymsc{)@ CI/NH3)m/z' 257 (MYEANH); HNVR (DO

. |- met hyl7 $3tddmERZ0d I- (3 M), etdsx(h~th9*sxhyrﬂr) BRY7(th, 2@), ¢ 04 (s 219y orret hOny |
, 1' - bi phenyl - 3- carbonltrl l e Exanp

6 (mgthyl am no} - 4' (trlfluororrethoxy ~-1 1' - bi phenyl -3-carbonitrile The

. desired product was pr epar ed by suﬁxampmiS@g Exanpl e 84B for 3-chloro-4 25

nmet hyl benzoni t r3 ﬂn]‘ or
3- met hoxyphenyl ion to 55 C
for 16 hours.A mixtufd eft-¢yamoplyentéyd bronside (il gclh2 ommlb@xampip ¥E &3 2.2 gel

with 4: X I { i NH3
L RO ARRLOOI R A PP LS S G R V)
(m BH) 2 d,rygg tptya foy 2§ hougs, qu Pgtlthnqq)betmeeg xgaterbafndgethyi aq:q)tatezT 8Orgasic 3 H) .
30 Exanpihas3RB Radhed dithibrinepne me combmed aqueous phases were extracted with ethyl

- 2~-hyd - 2- 1H d I fl
et hoxy) SESie (g cBRPe EEeoRsaes ware #fed GReRchl i At bl %'BF%%Q by
subst i t wonogtiateawad purfied by dlaskcxelomhehfoitatograply dxsiligd gel 841h. 700D ( ESI ) rﬂ z

518 (Mrhetaneshd Qld 99g f ttié Yes ng du DC 39 0
Z|) 51?55 %ﬁt%%@%%@%ﬁhﬁi% @I%i)) 7§2;%§ziaw8§§idﬁlg%% 4.08

(d, 1 Hg o r901}( 6.9b (8,115, 6 87 2d, (151 ékId 1% 4610( 285 3783y Cal cd for
C2g H2301F3 90H26 I_%5 gd ) g ) %8 Ilg)unzcaiﬁ I-1)58 99, H,
4. 36 N, 12. 40 Exarrpl e 87 5 5- cvano 2-

y(4- cyanophenyl )~1-nmethyl-1Him damam@_}exﬂmret hoxy) nmet hyl ) N- (4nmet hyl pyri di
n-2-~rl, ~bg d 2 | t

sol ution o : : ' :
(2500mL) in a steel reactlon vemm_mb_emm@ with 1ithium carbonate ( 13

4 0 182 f th

ni ?r ogen, sggik)é%lﬂn 59%%9 (o!géﬂ)éggq igquﬁgfes(g él\?? rﬁrg f?s #:I(t ered and
concent rakret -7§R6 Wﬁ@éﬁﬂﬂﬂwlmglth ﬂ@éﬁ&!‘ ~buty Witkinmyin pertane:6ed mhaihed wit h
sat ur at efmbpHieited fOF BE fhidYB>EEh adddd (taﬂraesmceynﬁa SN BT EMa ) le a'_m 215

t fl ash | .5t
Con e S ot (L ERLS <o o She Pt desched titthicBpel © *°
pr odasct . (2MELY, BEtediMath 106M tét%’bu@la(rh&blﬂé)mﬂudr}del\h/lﬂﬂ:@@hﬁ)) bndBwaizneddo 1H),

7.67 (ddrfoﬂxbw)empr%raéxtz%(g erlf'imurefhegl%aét?dn &@par@tlo@éd {aét’wegmvate%%nmgpicgtagg B

met h~r |
The organic phase was washed with brine, dned (NayS0O,), filtered, and concentrated The

concentrate was purified by trituration with ethyl acetate to provide 1.5 g (42%) of the free

base. The solid was slurried in CH3CN (20 mL), treated with 2N HCI (3 mL), concentrated,
30  dissolved in water (50 mL), cooled to freezing, and lyophilized to provide the hydrochloride

salt. MS (ESI) m/z 465 (M+H)", 'H NMR (DMSO-dg) 6 9 05 (s, 1H), 799 (d, 1H), 7 80 (dd,

1H), 7.75 (d, 2H), 7.67 (d, 1H), 7 46 (d, 2H), 7.44 (d, 1H), 7.11(s, 1H), 6 90 (d,1H), 6 83 (d,

1H), 6.79 (dd, 1H), 6.10 (d, 2H), 4.75 (d, 1H), 4.60 (d, 1H), 3 40 (s, 3H-under water peak);

Anal Calcd. for Co7H1CIN4O4-1.00H,0: C, 62.49; H, 4 47; N, 10.80. Found C, 62.31; H,
35 428, N, 10.75.
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The desired product was prepared by substituting Exanple 87A for Exanple 31
A in Exanple 31B. "H NWR (CDC13) 8 8 27 (d, 1H), 7 77 (dd, 1H), 7.61 (d,
1H), 4 96wFey@ly 3 99 (s, 3H). 25 Exanple 87C methyl 5- G 143168

, ~(4-cyanophenyy( 1-nmeth~rl-1 Him dazol -S~rl)net hoxy, nmethyybenzoate A

m xture of Exanple 87B (0.100g, 0.394 mmol) and Exanple 1B (0.101 g, 0 472
mrol ) in dichloromethane (3 nL) wasExempled6wi t h a heat gun until a clear
sol ution resyli.6byodigxdll ﬁtdz 14L&y aRbIReRY YmidhzqtSs.MMOl ) ,

wrapped in-alfumnumitorT, irre ays. The

solid was filtered through d| atdﬁﬁ@@éﬁmlﬁ(ml i te) concentrated, and

: ?3“1 f :) eg by fA§§lht1?rDbﬁ(ﬂIbt}¢yhirﬂﬁi@ sﬁg’ggﬁmtﬁoﬂﬂe tgﬁﬂgge% l\Mgl’ﬂmla i f2 ?hOZ to
ce . ovi de 0 e

dest Ped HiteomeRage SRS RSN ChEs e Ay Eiapid3s ip?lﬁjé mol VR

. (CDC13) stir@d & I lsqur,lpdvyed ant@ &ee( dhen partifiohdd betwe M NapCH, 1s<7pr6;§hn©d an@H) , 7.

(s, Sy Spiqgbrihany Th Ciggni® sffsesie s yiin binh et (sl derch g, = ©

5- cyano -cpncentrateda Thp isengentrate-wastpgified by fashdentenn Shrpmatography on 51hca gel
met hoxy yyek bsl.snﬁstéa?%m Ph’deta@é/@t’h?l’acleﬁ?é?@cﬁ‘\m ldﬂéﬁﬂstel VIO, 9& g (83%) of the

2amno4-|co s[q&, mml) in_ 1 oroet ane( .5 5 n,) at
0 C s f m%g; /GO i Bk fEssied WUDENHCI @ )
stirred @hcémmdt disgvtvedtit Matdrqs0 AL, (EBo[HdttSifreeixhgaJnG whmeatcsgbutdwﬁb of

5B & R fBR b 1 43D TRl by SRR ERREIRG s e,

and sti rimed H)o7.9G W, 2H)UT. &5 (d8h &HY r7gznide 1 i a9 (dasH], iol 0sddd); 672 (dzh 1H),
di at omcse?yedfqﬁpwldgﬁ'ﬂ@ she, 36520 W tda9RH1 85 063G @iy B4 ne. dri ed

10 (MgS04 concen puri |ed usi ng
f1 ash chano(BﬁNdﬁa%@Ha%h? G5 H, i3 DellOP( Fouwt: €, 26008, 4 68,26, 10,75 1

et hyl acet at e/ net hanol / NHAOH to provide 38 ng (79% of the desired product.
M5 (HR-FAB): cal cul ated. 463.1882 (I\/H—I)+ observed ~ 463 .1883 (MtH)+; ' H
NVR (CDC 13) 8 8. 5 3 (br s, 1 H), Bxampled7 1 ) g8 01 (s, 1 H), 7. 94 (d,

1 H), 7 78-(¢ddcydnophen y'h-mydx@&v-ﬁl () methyl- %xﬁldﬁﬁol(ﬂwl)&hbxv)ﬂ'-&ﬂetﬂcﬁw-111 H) ,
6.97-6 94 (m 2H), 15 5.69 (s, n‘}3 alg 1“ A 3.3S (s, 3H), 239(s
3H) Exanpl e 88 N ~3-chl oropheny 4- cyanophenyl ~ 1- net hyl -

H i M0dazol - 5y_| ) net hox )~~ neth, 1) benzam de 20 Exanpl e 88A
5-cyano- 2- (~~4- cyanophenyl ) ~1- met hyl,; L bl gfiadazol - 5- ~) net hoxy met hyl) benzoi c
0 %&—%— '

acid A solution of Exanpl e 87C O muol) in THF/ nmet hanol ( 12
6 ethoxy+lgkrbisthenyl €139 g, 3 30

m/4 nl) at 0 C wasbdelaexiaaetioy
hrmDI) in wat erhe(dethré&,)mdwwa raﬁrédCb rsqamtmig)ﬁwwwpheﬁylbrof&ﬂh i S&b?ﬁt| 18
ours, conce e | an e

hoot ai e H wﬁghﬁnayﬂé’r%gmﬁaiﬁ futfe 5B AS GE PN D g ©
ext ragct e(MthHm Hh NMIR (CDChadt hehed, 1H) . 6bidd] hidY) 7d6gdni ), fmas(as 11y e
dried d; t t d

s;:'? %ﬁ@ﬁ%ﬁcg&f?tgf@é& 61—122&9913&?;139 525 uis—IZdP%frégﬁ 3h6%@hou Ihe(ra
purificatibn. 'H NWR (CDClS) s 9. 11 (br s, 301 H, 7. 87 (d, 1 H) 7 81-7
79 (m 2H), 7.70 (d, 2H), 7 54 (d, 2H), 735 (s, 1 H, 5 77 (s, 1 H)),

5.07 (q, 2H), 3 37 (s, 3H) Exanple 88B gg;-chl or ophenyl ) - 5- cyano- 2- f
(4-cyanophen~)( 1-nmethyl-1 Himda ) met hoxy, nethyl)benzam de A

sol ujoi on of Exanpl e 88@+hfdrpxP-3thetidx@d111-biphehyl-3-tarbbitrild 5 nl) was treated
The desired product was prepared by substituting Example 57A for Example 55B in
Example 55C. MS (DCI/NH3) m/z 243 (M+H+NH;)"; "H NMR (CDCl3) § 7 57 (m, 2H),
7 45 (dd, 1H), 7.06 (d, 1H), 7 00 (m, 2H), 6.92 (m, 1H), 5.81 (s, 1H), 3.87 (s, 3H).

35 Example 57C
iphenyl-3-carbonitrile
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with 3-chloroaniline (9 7 pL, 0.0917 mmol), EDC (17.6 ng, 0 0917 mol),
HOBT (12 4 ng, -85 WD 02/ U7~7~7 PCT/USOL/ ~3168 0 0917), and

di i soprop ne (31.9 pL, 0 183 mmol), stirred at r ture
for aboutwf% hﬁﬁ?‘? and diluted with ethyl acetate and sa&%ﬁwﬁggﬁ

After separation, the organi c phase was washed with saturated NaHCOs and
brine, dri ed Thegsied, proédict eaeprepared by@nbmmtrr@tmdm'ﬂlmﬂ}bﬁdrtﬂmmpwsmmi fied

(078, 233 towgdﬂr&ogl Wﬁﬁ}%;gﬁ%‘ RESCIES 133 I e
as an of/f72m,2&Ds563 (d, | IEQS((}d wHz, U32(dd m, RERIMRO4 GoctilE), 68904d,70 (s,

IH), 7ay){§30%su){)737833 fdy 1 7. 57 (s, | H), 7 54 (d, 1H), 7.50 (d,

2H), 7.36 26(m 1H) 7.21-7.18 (m 2I-1), 7.09-7.08 (m 1

H, 6.69 (s 1 H) 5. 55 (s, | H, 4. 76 (q, 2H), 3 28 (s, 3H). to Exanple
. 89 {{4-cyanophen~)~; -1 -nethyl -1 HEkaripldd7Dl - 5- ~) met hoxy) met hyI L6 ~2,

2- difluorg) . ben20|o -S~ ~p~ti dine- ; ¢arbo i I’ll I s Ie18 A

2- br ono- 3% PPT O HE— I O HE A ST HET O 2B Ot va‘- et ne (

10.0 nm., O 0898 m)l) in dICh| or mgxh-_rﬁecatboh&ﬂem_) at 0 vaas treated with
NCPBA (~77% T t
nao war mod { o TF genid sRolits bl Brebalel oy MSELAHL ARG s RO K EpI SR IS,
LT edbed EReTINNGS ((BGTHIZ 451 BT BVR ADMSRdo B8 Ra s WD A0 cH and
oncent raPh etk 160 P92 (GUREM 64 [d, BT (a2 2“ (oor QRIS (GBD. 74 it
e GDee 3t ﬂ?(ddaaéfam@eﬁaﬁo o B0, S35 €ty of e
desi r ed 303 0@EUEH-unt& Wadel peaki )Anal. Taldd7 fh (Izbﬂ{fjﬁi-N4(1j-tl) NM;R;ZQC()B A0@434; 81, 8.988- 8. 26
m 1 6 25 Exa e
gi br o?ol\é]r}elf‘h\}:oﬁw(‘g}%@ﬂcéraéoﬁ(? 1?e A sol uti gﬁ of Exanple 89A {36.4 g,
0.19% nol) in 1,2-dichloroethane (480 nL) was treated with trinethylsilyl

de (31.4 m., 0 252 I dd b | chl de 30 (23.4 n, O
%gmrmle)(The reaction m ;T?uz ea\r/]vas %&% 88mC/: fgr hg“hoﬁr st f:ool ed to

roomterrp bd-(freyangpieny 101 2:( 1 -mpthyt-1F qmij ! 6 QX mat ed
wth 10% NaHC1)3 solution, sti rrg,(ghé,g,n 31&;53,1%[1@5 and extracted twice with

di chl th Th d t d

omcent 1ot e Theie RS Bree: Roe plaerep by R g S male ST La Famels Ao b oo

LI rrezndt cE)qanmI/e fie MB (lESg) mfz 4ISBQMahHs)| I éﬂNMIbdDMSOrdeoeioB 99 (sh le]éi @(dbiHyyano
roducy a (o)

bl 1 oa g .&’3577 20580, 9788, (R 0dsfa D), SRA AR R 2 g )84 (e

6- br omo-B1) éﬂavﬁtbdré y0. Y B, i180).ne03 (sc dHb o6 (si 1), 3HE (8681 340 65, 3bliendenas

prepar edyagr mr@ watrb CHN /001 SR AI @2 SPe s uiober, | msdxpdtilde 89B
by substi tutkl?er?m ¥ : ?;IBExarf‘glﬁe 31A in Exanpl @ 31B." The m xture was

used di r%c,étzl‘V f‘ﬂ@nﬁ bQuPi‘fl cation. 5 Exanple 89D
6- brgno- 5- (((4-c~phen~) (1-nmet h~rl -1 H i m dazol - 5-yl net hoxyymet h~) pyri di ne-2

carbonitrile Example 59
4-(2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-y)ethoxy)-3-quinolin-8-
ylbenzonitrile

30 Example S9A
4-(ethoxymethoxy)-3-quinolin-8-ylbenzonitrile

The desired product was prepared by substituting 8-quinolineboronic acid for 3,4-
(methylenedioxy)phenylboronic acid and adding ethanol (25 mL) and LiCl (1 0 g, 23 mmol)
to the reaction in Example 55B. Purification by flash column chromatography on silica gel

35  with 2:1 hexanes/ethyl acetate provided the desired product MS (DCI/NH3) m/z 305
(M+H)+; 'HNMR (CDCl3) 6 8.86 (dd, 1H), 8 20 (dd, 1H), 7.88 (dd, 1H), 7 70 (m, 2H), 7.63
(m, 2H), 7.43 (m, 1H), 7.38 (m, 1H), 5.10 (s, 2H), 3.52 (g, 2H), 1 12 (t, 3H).
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The desired product was prepared as a mxture with the biscyano byproduct
described 1o in Exanple 89B by substituting Exanple 89C for Exanple 87B in
Exanpl e 8 ji xture was used directly w thout purifi | e 89E
2.2-difl ug‘&) I&g benzodi oxol - 5-vl boronic acid 15 A sol uti W/@]%ﬁw

5- brono- 2, 2-di fl uor obenzodi oxole ( 1.18 g, 4.97 nmol) in anhydrous diethyl
et her (8 rrL) at -78 Cwas treated with 2.5M n-BuLi in hexane (2.4 nL, 5.97
mol ), stirred for 1 hour, and tre@g(glq;}@i?t_gptrllsopropyl borate ( 1. 5 ni,
6.46 mmol ). The m xture was slowy : roomtenperature and stirred
for about 18 hours The reagfly@i9X¥=z2squjne turated NH4C1/ 10% HC

and extract edrlw deSir&d photiudems Pé?)-are-ﬁ SBHRUNROE AKX 5O ATSSENRIRe 951 &l

(FESG) AR T L 5 SO GHE T S

. 89F 5- ({(dd- nmmepi(emyu}ﬁ(lsmmymlm (th, AR 7-65(8d, 1H), 7.60 (dd, 1H), 7.20 (d,

met hoxY) qet hyl ~(2. 2-di fluoro-1, 3

benzodi oXdl - 5-yl ) pyri di ne- 2- carbonltrl | e A solution of Exanple 89D (45.0
ng) in toluene (1.8 nL) and ethanol (1.8 nL) was treated with Exanple 89E
(44.4 ng, 2 equivalents), Na2C03 (2§ E@Pg’ oc2-2 eq ), and Pd(PPh3)4 (6.4 ny,
0,05 eq ) The m xture was heat ed t a capped VI al for about 18
hour® and concent réf3 Ane 2 herropitilgeen et hyl

acetate and Sﬂtetae@ﬁ@dﬂpr%eu&ﬂ%&d@%paiféa%y%gﬁnuﬁngopmw@% s e,@bn{ﬂ}@%)n
filtered an g&;c nt at ed H*} concentrate was UI’IEI ed l;‘?( paratlve
HPLC t o %faam @ figatiopihy &F?‘E@“M?gfégh ofsifigasgel Mithy L tate
sal t ( Dy naexunds/etiyl @&thﬂermodeed%@&ékmﬂprmburMS\@Qmﬁj ndmﬁQ@(M&Hg inin

Dynanmax v t

sol vent @@%ijgég%édg@ gﬁ?ﬁ&[gﬁﬁ)'}a}g {{y\lfl %tﬂg gg?\ ai ni ﬂg 0.1%
TFA 15i nebfs ¢, i) eha0 (85 LH) .03 (gt i) 5r?alt(e,%é.ls 10 m./mn and the UV detection
wavel ength was set at 254 nm MS {HR-FAB) m z cal cul ated: 486.1378 (M+H) +;

observed' 486.1395 (MrH)+; i H NVR _87_ WD 021 07- 47- 47 PCT/ USOL/ . 131G3
(CD30D) 8 8.87 (s, 1 H), 8.24 (d, ExempleAd (q 1 H), 7.78 (d, 2H), 7. S5

(d, 2H), 7432-(aso¥aﬁo§§my¥zg;gd.(oiy-ﬁﬂ}meﬁly?m(imid&bhs-vﬁe%x&m-qulilﬂbnn-{;-71 (a,
2H), 3.74 (s, ) anpl e 90 5 ~~4- cyanophen~) (1- net hyl -TH 1 m dazol - 5-yl
met hoxy met hyl)-6-(3.5difl uor ophenﬂ@éﬁfﬁ&%‘é 2-carbonitrile The desired

product was pTiepdesaed produdtevasipsefared byusnbsttosnpEeansgt 5906 Yorsknsiple 6§D my 3, 5

di fl *el n1
cal cur ar BRI 35 A G AT EARTRS HRMRIDMSORGPS 830, \E SBAE) © -
8.90 (s,1H),8.70 (byd, ¥D28.204d, 1H)HY.96 {ddy AH).47.74 (mmy)3H)7 7. Mm(amzHMd?lléh (d
2H), 7. 237(&21, Tho t7rs1f|1=17 GQ@%WIH)?‘M'@S 5119}54(3% (d 1), 3481@ 3.74

(5 23 el 'foﬁﬁéﬂ&ﬁgp 2023 o 467, 8bsErv e Gt 2

(1- et hyN; 1H78 i dazol - 5- yl ) met hoxy) net hyl ) - 3- ( 6- oxo- 1- pr op

1- ~6di hydro~yridin-3 yl | benzonitrile Exanple 91 A

3-i0do-4-net hyl benzonitrile 20 The desired product was prepared by
substituting 4-am no-2-chl or obenzonExample 6@i t h 2- ani no- 3- et hyl benzonitrile
fol | ow ng_t Agopng ER D B 03 - —H
NMR ( CDCI 3) U (S,

Exanple 91 B 25 4- (brom)met hyI - 3- |¥M§@H§Bﬁntrl I e The deS| red product was
prepgy ed by suhsddsired bid &? a%dwymﬁutﬁmg@kanm 59Di for £§581B. M5

o0 T s SO A T bisd 69 e -

1- net hy| 1H), 8- 180gd 1)) 8 5} 1, )l ERSHIOX(L,BH)NS 175 $mi BHY Festz@ni H), 7.8t (@heHY &4 ed

Bre s (R ERTEADADEE cthy s 20 € S ”?35 ) w{c@%@g@g@@z}wwam e

67 (m 39960085164(47 I\BH)Z087F48nc(§ 6914157, 5 70 (s, 1H), 6.55
(g, 2H), 3.41 (s, 3H. 35

HE BviDORZQINtIHEG

Example 61
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Exanpl e 91D 6-fl uoro~vridin-3=yl boronic acid _88_ WD 02/ 0p7-t7

PCT/ USO1/ . 13168 The desired product was prepared by substituting

5- br ono- 2 WU(EB'?P/QY“ di ne for 5bromo-2, 2-difl uorobenzodi oxglg/sp/BigdmP! €
89E. The crude product was used di recctly wi t hout further purification. 5
Exampl e 91E 4- (((4 cyanophenyl) ~1- rreth rl-1H-im dazol 5 yI)rret hoxy

met hyl ~, 8244 1 dazo, athi hflagrd-5,1
(0.385 g, O. 848 rrm)l) in toI uer@ l(e?x ﬁ3rga)bo§ngleet hanoI (7 5 nm) was treated
With Exanple 91D (0 239 g, 1.70 mmol) - Nagth3 {0.198 g, 1.87 1o mmol), and
Pd(PPh3)a (49.0 ng) The reaction m xture was heated to 80 Cin a pressure
vessel for about 18 hours The m xtExfmpleslaoncentrated and the concentrate
was partitioned between -y I Q e,a e and t rat . .u . The organic
phase was dried (Mt - coticentrate was
purified by ﬂhaslbsrmdlpmmﬂuctbvaspmpurgd hpblybstmttingBOfl thEDﬂ)phEn)tlborﬂ)ﬁthacrdIbﬂ_ et hyl

acetate ed product.
rvs (DOl ?ﬁ?—%ii%{ﬁwngﬁ% ﬁ:%\(ﬁqdﬁﬁ'{%!% 5@@({5@%5}'@ '&{ﬁd 7 74 (dd

H NMRs(QLX 3By 62K dé AR 7. 58165, 11D, 133 tm3dH).ri 3234) 1H}. 0
(dd 1H)727Qn18ﬁ{ﬁ3/181(h') 1H), P28 (S2H], |1)68 ﬁﬁ)(l%Oﬁ?"?)H)?’ 30 (s, 3H). Exarfple
91 F 20 4- (((4-Cyanophen¥l){1- et |mdazo
met H®xy) met hyl ) - 3- (6- oxo- 1, 6di hydronvr| di n- 3- yI)benzonltrl le A m xture of
Exanple 91 E (0.230 g, 0.543 mml) @eeﬂ Bc acid (28 nL) and water (7 miL)
was heated at 90 C fo da con e ed he concntrate was
| yophilized to providg o e Ftoc ic acid salt The
concentr at e ks ddsisedqirodiatt ivas ﬁﬁpahed by csrulnmrattimgrﬁarampdie MFm(EwlplB 54 ur at ed

NaHCO03. r [ b@g@.m@ gqm’f ﬂéﬁﬂ ated to
provi de }Qﬁg%%}@fﬁtsﬁe esi %ggb qu%ﬂ cru @?ﬁ &ggqﬁﬁz directly
wi t Hdut T3k e pli2® fmcHL), 4193 (MS‘I‘DD@I@I(PB‘ )Mz 422.1 (M+H)+ (data for
acetic acid salt); 1H NVR (CD30D) b (data for free base) 7.78-7.71 (m 4H),
7.67 (d, 1 H), 7.60-7. 57 (m 1 70 7. 51 (d, 2H), 7.45
(d, 1 H, 668 (s, 1 H, 6. 55 (d—%@%ﬁj— 5. 76 (s 1H), 4.57 (q, 2H),
3.45 (s, 3H).6- &Maﬁoﬂﬂem@)%dw@gﬁm&vﬁmmﬁhmmdl—-biph&avlﬂ-éatﬁdﬁakbé -5-~

G hvdr Sherr i kS 5"("1 AR PRpdred ot i ?%rrg el CyFarale 30

0. 0648 Frample 3P S{@GﬂlﬂHﬁtm/@ 362 s N o HINMR tshé% m 2@,, 0.0777
mmol ), st t YOfy2/ 117. 17- 47
PCT/ USO?/S-O'[@?QI{)O’Z gé§/(§ ?3’321333'“( ﬁﬁ] 12~{6ﬁ gﬂ?%tgh @ uﬁg%ﬁg(m xture was
slowy warned to roomtenperature and stirred for about 18 hours. The

m xture was quenched wi th saturategx zh_thﬂ@lsmnd extracted wth ethyl acetate

The conbi extra ts dr H tered,.  The
concent r FEE RSP Tt R '*"*" Sl acCisiiy A may Jr0-2: 0 02
to 23:1:0.1 ethyl acetate/ rret haﬂpﬁﬂ)L_Mgmtpr_eovr de 10.5 ng (35% of t he

desired prod qu ( @@f egar%t’}l'b gh i %&g%sﬂd"i* amBBas%gy
?637237?54{3% LE Mﬁ“gg?wus &M%ﬁr)g k) {éﬁr SQh) 669 6056 ES(QQ(dl?—I)h 5 o5
(s, 1H) 1 598 (411 121%%7 wgﬁﬁmtz TR 2H§37885 ,5H§H7 ,1stm8q‘§zl 47743 (GrrlHjelzﬂ)64 0.94

grtet hoxy (fjt'e]tlﬁ/(?% upde, Magé{}ogrﬁ éalfggﬂrzg%ﬁlf## bg@g% Sr gl:luct

(6. 30ng,62229¢, v@2; Nsbl &6.eBoundo@) 6120;H )& 18;&,flarded i n Exanple 15 91G 'H
NMR (CDC13) 8 8. 04 (d, 1H), 7 70-7 63 (m 4H), 7.55(d, 1H), 7 46-7.38 (m
4H), 6.64 {s,

Example 62
-2-fluoro-2-(1-methyl- 1H-imidazol-5-yl)ethoxy)-3' 4'-difluoro-1.1'-

biphenyl-3-carbonitrile

35 The desired product was prepared by substituting Example 61D for Example 55E in
Example 56. MS (ESI) m/z 459 (M+H)"; 'HNMR (DMSO0-dg) d 9.06 (s, 1H), 8.07 (d, 1H),
7.92 (dd, 1H), 7.88 (d, 2H), 7.80 (d, 1H), 7.53 (d, 1H), 7.47 (d, 2H), 7.41 (ddd, 1H), 7.27
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1H, 6. 77 (d, t H, 5 51 (s, 1 H, 4.49 (q, 2H), 4 29 (t, 2H), 3 34 (s,
3 H, 1. 90-1. 78 (m 2H), 1.06 (t, 3H). 20 Exanple 93

~2- ~4- ~1 3R 2- hydroxy 2- ,1-methyl-1 Himdazol -4
(trifluoronet &2&;% - - bi phen5r| 3-carbonitrile 25 Exarrplkgﬁ%g%%ﬁ%zs

R) - 2-1 sopr opvl - 5- et hyI cycl ohexy~4- cyanophenyl ) (oxo) acetate A m xture of

et hyl (4ddxyé1ia,pﬂnw1§m)l(fb)xépaéatl&5e5 03%s, 2Hy, 3.4376, Bl Anal. Qa2 &5R) ( - ) - ment hol
{41.0 9,28 cmmbomgbdlc 11 108 BXNAf0 68 FodHd: C161 W%ﬁ YN Nedeed to
80 C undér vacuum f o hours Thé mXture was diluted with MIHE (1 5 L),
washed 30 sequentially with 10% HCO (2 x 300 nL), saturated aqueous NaHCO03,
and brine, dried (MS04), filtered, and concentrated. The concentrate was
purified by flash col um chrorratogr hy opn silica gel with 2% et hyl

acet at e/ hexanes to provi de the demﬁé&‘lvp&—g%uct (50.0 g, 92%yield). "H NWR
(CDC13) s 8. 13-(2AY- @hﬁgm}ﬂﬂméhndrMZ (Bn@ﬂhvﬂ-dﬂ!dnmnaiﬁol SAlfethokm-41H), | .91
(m 1H, 172 (m 2H), . 0 3 (17 ‘ 07(d, 3H), 0.91 (d
3H), 35 0 83 (d, 3H) Exa SIS / USU1/ ~311~8
(1R, 25. 5R - 2-i sopropyl - 5- net hyI o
cl ~exy~4- cyanophenyl ~hydr oxy) ( 1- rreggy,h-lydbm dazol -5-yl )acetate A m xture of
zinc dust (9.4 g, I437mm|). Wastreated vmth12

di bri8noet hane (&:&Lhox PIQH A € 15 ni nut es,

?gdggog:_ ed tcrh5 deéired pr@Joirwg fe@a:\éa%ytsﬁmh&dxgw-(thﬂﬁé}bﬁfcﬂio&ynsaé bsrohine

F heat e rea

S ol y ALty SRty bheingtalls AP R 5o 68l S50 MSTROINEREZSH | o
to refl lﬁMﬂH)*rNBD ;MEhNMES (CI¥EB) b g6 (ddn1 g 3. SchdJHdI) 7 d81(op 2H),ejefdatH),e and
stirrin I inc to settle to the bottom of

t he flag]k ﬁ’d% ﬂ?lfllrgraég\g i@m?b 3§%51é di ethyl etherate (10.3 g, 39.9
mollj and Exarrple 10 93A (50 0 g, 79.8 mmol) in THF (100 i) was cooled to
-10 C and treated with a solution g;(aﬂ]ﬂgéq;gmat hyl - 5- zi nci odo- 1Hi m dazol e

m.) 1 .Th

from above in THF  was warnmed to room
tenperature, stirr&d¥ : EOmMe] 1‘“-“' K arbauige 1 C1 ( 100 nm),
and the |ayeﬂ$em§1&d§ﬁ§&i&m§l re'ﬁbﬁdMu&&tﬁutﬁ@mmwé6mrdr&£ﬁaﬁ@le%iﬂhrﬁt hyl

acetate n rine.

The. readrRome %%W&ﬁ@ﬁ?w?ézﬁ?ﬁ?@ué “HSMELCRERI I i Te ).

treaped MQﬂthbi)u'éﬁé(lﬁZHG)M(dctﬁi);érmr(a,tléﬁ) at a bath tenperture of 60 C.

The m xture was allowed to sit for 18 hours and then filtered The filter

cake was washed with tol uene and dried under vacuumat 50 Cto provi de 30.0
g (81% potent, 77%yield; 97. 4%de,EﬁIN/S_(§A§PI) me 396 (MeH) +; 'H NI\/R

El CDggD% dgd&(_m4-(:@d_g§henlrl)|=1ox(?et}?&(v()-d,-(tﬁﬂﬁoro?n pxi ¥ ,IQQbhe&l-'B:"cafHUmtﬁle ,

1. 5 5-1.42 ( rlae dfsq‘_%d prg&u%(’v&k mplaj)fdm SUQSU&%I Exain;{% 63!%&3?)@11@@ %ﬁ( mZH)
0. 935( d,Ex@hiple £5ID4AMS. (BCI(NH3)Irkie, 440 (EBHw‘d\JHSH) ,H MR (CRICI; 367 B{(ay2Hp, 93C

QL. 2-di \/ ile 25 A
mxtureh7 2%% éggré @V”S% (H_? /bp%fgrh yh%%gmﬁ@?’gp?m (6 5 nm) was
treated vvlth a solution of 2MLiBH4 in THF (3 3 nm, 6.1 nol), heated to 55
C for 3 hours, cooled to roomtenperature, treated with 20%citric acid (12
m), warmed to 50 C for 30 mnutes,_ and extracted with MIBE (2 x 20 nl).
The aqueous phase was adjusted to Mh 50% NaCH and extracted with 5

~ 1 38HF/ et hyl 6aef4adyandphexyi3Q- lmd}oxvmelmﬂmneuuﬁ azdl Jeth ges were
concentrated, treated . . encentrat ed to a

vol une of approxi mately to pH >10 with 50%
NaOH, stirred Hecdesmedrmudls;t mnprefpatedéxyesdbst‘mtmngXamxle éﬂk&)r\ﬁa@mpmiﬁébhnm th

t ﬂ?ﬁ@ 7 61
'X}fpg[eﬁl%& 6% otenc Sgggﬁgstog i I’% ﬁﬁMgeshé%ngr)gsggg as (g’nfem:rg(
enant | o8 (@, M. B(Ees), 78 (4050, 7 431(en, 21, T M. SHDa8 1015, 1k 4.006D) s 7
- 70 (3@ 21'1’11) 4.66%d, (121%6214‘)"15 BH-Rftef dated pRaky; Al (Galcd 5 4- 00 (d, 1 H 3.89 (d,

3 cnﬁzoéﬁ-t?m AIRLD. T2 589911, 3.85: N, 10.19. Found: C, 59.09; H, 3 97: N, 10.26.
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V1' O 02/07. 1p7 PCT/ US011~31 B
6-fluoro-4'-(trifluoronethoxy)-1.1"-biphenyl-3-carbonitrile A 100 nL
3-necked i&}?@z‘fm?ﬁl’)i pped with a stir bar, a condenser, and g 4d1R98% i nl et
was fl ushe th nitrogen and then charged with TRiSAA

3- brono- 4-fl uor obenzonitrile (2. S07_g, 23 x 10z nol),

4-trifluoronmet hoxyphenyl boronic ac@@ﬂ@MS g, 1.23 x 10-2 nol, 1.01L

equi v), égi_lg‘ &é&dnbg@ntpheér@hmahreﬂ@l-hmwmzbl-)s-gj%m&& 5}@ gﬁﬂ&)rmethgx@5 X
10~ nol, 0. mol %9, “and sodi um Qi.carbonate (I. Q, -z nol, 1.5
equi v). The flask was then ev&h&@@—mwm nitrogen three tines,
. and charged W Heltlesieabqyre e tned ptdplateﬂfb@ substitihtin anwsylgmagﬁilnm@sm i 6 ).

The xt 1

di sappedy el 3¢ TRAESPURARRg b LN BRSS9 854 RuED L Ee 1t

. Ecli pse MOB(d01K3 7(84. (Ankl) 712’9(2(:1]1)H) f7156vdy Hﬂ)374]5 (8, 2H), Mi33.(m, 4B)) 3 @ @hase:

80: 20 ter éﬁ@ﬁ h : tes with
t he co}Nﬁl ’g‘?% and{ g\_/@@' }élgdlfeéarll&pgf(r)gﬁ %5 ‘fqzolhp%}?zrrdeqfs)sﬁgtmhguproduct
is 8 88 h¥h N,OMerdiqusd: ¢ieS% &t 3ai8y N, BP8mi de i s 6. 47 nin, retention tine
for excess boronic acid is 5.64 min, and retention tinme for honocoupl ed
product is 10.58 mnutes). The reaction was cooled to room 15 tenperature

and Phe phases were separated. The organic phase was filtered through a
plug of silica (2.5 g) and the siliE@ @wg 5was vvashed with toluene (25 nli).

The fil t5 i [ 92%
pot ency, o pot @ 20 . Y- i A dazol ) JQIE
(MtH) +:  282. 0542, found 282 OSB&M&M&%M@E s 7.76 (dd 1 H) 7 68

(ddd, 1 H), 7 56 (m 2H), 7.34 (m 2H), 7.30 (dd, 1 H, ~ 3C 20 (CDd 3) 8
161.9, 149.5, 134.9, 133.5, 131.9, 130.4, 129 5, 121 2 (2), 120.4, 117.8,
117 ¥, 109.1: IR (KBr) 2230, 1514, Example6fdss5 1256, 1223, 1210, 1157:
A?glsgft |2 C<(':1I4 Pd 6 mmm&ﬂ&ﬂameth&vﬂmﬂﬁbmnp1~m§1$en5r-§4.aﬁaoﬁitg1%5 Exanpl e 93E
~ C (0] 20l -

o oy TS erbiif: e proparai b Ry o i o oo ohepe bararis of
Exanpl e @&iCfof 339(nmaghy!dnedioxyjphenyborobcearyl ia BADPlSSIB. (S (DGE/NH) vzi33 DV (4

nm) was £@ +Q, | i Y 4THN 6l rmed to
room tenpeér yﬁﬂtﬁig d%wzgﬂp&)%%%g‘rs 6% @7]51\?63 %H)éz W th
30% et [2Hol.2016d,HH), 534 (s BE).A &Iméfﬁ&alsmﬁt,lﬂé) ed The filter cake was mi xed
with ethyl acetate (5 nmL) at 50 C for 20 mnutes, slowy cooled to 0 C, and
stirred at 0 Cfor 1 hour. The solid was filtered, washed with 1 nL cold
ethyl acetate, and dried at 45 C u@é@i‘—‘ﬂlﬁeﬁ—:ﬁ@dmto provide 250 ng (33%yield,

>98% ee by HPLC) of the4a'dhfiisreds- 1.1 3)caicithild 35 (MrH) +; 1H NMR

( DVBO- d6) b782 dad 1 7.44

(d, 1 H), Ehef’eg‘éd( Was?“f% d(‘dby%b?%t“‘“bg l%gf Pﬁg%i“ ’Sé’if‘g”}% %gﬁ LTy

4, 55 (oExamle 5@, MJS((Qﬁ )m:(ZQGSDZQ':‘I‘@\é”eH‘bHIsIe) HJ\MRE(QECIQ)&:?LGS (86

ng/ i, G—ﬁ@}-l); I t47, r Process for Form ng_Exanpl e

93E Exarrpl é 93 %ZIH L?)(/%l Wq 702(!5(Zi H{)% SAs! 1)

3- brono-4-(2-(4- cy anophenyl) 2- hydr oxy-2-i (1-net hyl - 1H i mi dazol - 5-yl ) et hox
y)benzonitrile A suspension of Exalmhﬁ R¥g1 19 g, 4 9 mol),

4-fluoro-3- ) I

and pot assi 6R¥Ea 52K ;

t enp®r at ur e ViHe ®tﬂrcd p:ddﬁmrwa]s@rémwdstxy suhﬁnadn@Emmlhe waBé‘dsr E%ﬁﬂlﬁ) 55(13 ireat ed

vaat gr e;%alngﬁ§§ﬁ5ePixﬁg%ghé’b&'qa&ritlont\?Ehegp%l-gagta ;H)\?l_dLe(g@ Be | ¢ g WHJI[DE c
pur| ty %SG%CIBYHI)WZél@&l‘?l@dNb’rWn) I‘I-NM&@MS@ N6 8. ) 67 6.09 (d,

821{)7 739 Ig‘){n”nHW) 84 (gidGilﬁw%% Z{H“%H?H) 50 (7d|$'3 1171%(7(136 Qﬂ 'ri)% 85I, i) 1 H.

‘656(b

35

Example 65D
-2-(1-methyl-1H-imidazol-5-y])ethoxvy)-4'-fluoro-
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15 Exanpl e 93E 6-((2S)-2-(4-cyanophen~)-2-h

derv-2-(1-nmethyl -1Hi m dazol - 5-yl yet hoxy)-4' (trifluoronethoxy)-1, 1" -bi pheny

| - 3-car bony,t rj 50 nL 3-necked flask equi pped with a st

condenser w%%&?ﬁi trogen inlet was flushed with nitrogen %LrnTéB%ﬁQ?g%d with

Exanpl e 93D (506 6 ng, 1 2 mml), 4 20 trifluoronmethoxyphenyl boronic acid

(396.4 ng, 1 73 mmol, 1.4 equil)';bipheniyt-Biqatbenittilehosphi ne) - pal | adi um(11)

chl oride (40. : - i i

(216.2 g 3.7 et i e rlfiton B Sl ERUAPISESE 6! AR SS0TE,

ni t r ogenEXame SSEnMS @Sﬂhﬂ@e@%?ﬂhﬁé&%@%ﬂ%@) 19 0%drdl Ak 8¥Pdenat ed

. et ha?o! (}g) TigR. (Y 1) P80 (@,tu}ggntg (&mﬂpwaa(%qmmmﬁm, b, TRELHI PR
mai nt ai n n roge sphere e mxture was heated to
unti1° t H& theér@i Uéx,é-q%r(& 3&%&%@%%%@9, dnal; élcgr [ broni de

- (I ess t hapHoCIgENK),-0 8516, s P 98; &1, 4.98a3, 8076 f Bourid €, 88Dy M. H7,adUIO 83, t

wll be evident to one skilled in the art that the present invention is not

limted to 30 the forgoing illustrative exanples, and that it can be

enbodi ed in other specific fornms wi Ekampledéparting fromthe essential

att ' but e9_ diisbanh-dlcyaBofhiRl BN R B9 LN N AL NGB ATReAB A% GRIdR. der ed

in all respects a ustrative _and not _restrictive, reference belng nade

to tWe appended cl ai ms, rat herLdhtiphenyl-3tcarbogitileoi ng exanpl es, and al |

clha_nges vvgi tchrleepcmaf iréd pﬁa:idact;vt?@ ﬁf@;ﬁt iné ﬁibﬁltithﬁﬁ‘ggx?ﬁple‘éyb\fé}E%ﬂpl@fSSEfih}?O .
cl ai s er. en eprace r i p7.
PCT/ usoiﬁ*qﬂ@g-v\%ﬁsg B oED | gﬁ?& onm @}M%r‘ﬁjgz? Q7|9<)§ 1@\1\?03%,

I t~§1 R~2) Him7l92|-(iiﬂ}(llﬂ)273£’1fd,%1)% 8? [(@(1531?27-31(ﬂn12H§(7F45g)1_2 -”BPRZ?B’O @ XHY7¢8), or
a therapguti r ” | is a five-, six-, or
seven- rre@‘gé’r@’ g)rbgra‘r%tcl?@ %Bbﬁ%?\lﬂgr%%}éﬁ ??I@,a%\'\éx%@fcpgor” ng wherein from zero
t o t Hr eeCrlintfInF 2446k 3CH 2O r@H8AM H, B\38hIN; 1048 nFound: €, 5814431a1.84; N, 10.41.

i ndependently selected fromthe group consisting of Cand N, with the

provi so that when one of F and Gis_N, the other is C, L' and LZ are each

i ndependently selected fromthe gr o&éﬂéélﬁézsti ng of a bond, C2 al kenyl ene,

C2 al kynyd-enes-cfanoplithy ) QL k) drox-2-B( RlethyPIH-inbde MRS, v $-3', SUAMINTE-1.1'-
NROC(O), and COz; 15 X is selecte " tBe. nhoup consisting of S and NR-~,
R is selected fromthe group cOHES¥YFHEHBPIUES|  aryl al kyl, heterocycle,
and ftheterocycle)alkyl; R2 is selected fromthe group consisting of

hydr ogen, al koxy, al kyl, am no, am cyano, cyanoal kyl, cycl oal kyl,
cycl oal kyl al kyl , hal o, hal oal kyl, %@P{@%‘%e! 20 (heterocycl e)al kyl,

hydr oxy, and hydro 3'edifhuoset 1 fly-hiphemad- 3ceaghonitedmsi st i ng of

aryl, heterocykd gesirédprdeiiét wa! ﬂﬁg,sa;red%l_y Qb8 RAS B-diNGRBERAS HotohiS £ €dred
from the, 91 QU fQngioty phehyBoroNia 20950 Example 558 MS (DCUNHz) m/z 307
25 (M+H+NH3)', "H NMR (CDCL3) 5 7.63 (dd, 1H), 7.58 (d, 1H), 7.33 (d, 1H), 7.00 (m, 2H),
6.83 (m, 1H), 5 28 (s, 2H), 3.68 (g, 2H), 1.20 (t, 3H)

Qr Lk

Example 67B
3',5"-difluoro-6-hydroxy-1,1'-biphenyl-3-carbonitrile
30 The desired product was prepared by substituting Example 67A for Example 55B in
Example 55C. MS (DCUNH3) m/z 249 (M+H+NH;)"

Example 67C
6-(2-(4-cyanophenyl)-2-oxoethoxy)-3',5'-difluoro-1,1'"-bi
35 The desired product was prepared by substituting Example 67B for Example 55C in

henyl-3-carbonitrile

Example 55D. Purification by trituration with ethyl acetate provided the desired product.

-71-



NROC( O, C(O NR9, al kanoyl, al kenyl, al koxy, al koxyal kyl, al kyl,
alkylsulfonyl alkynyl, am do, am no, am noal kyl, am nosul fonyl, aryl,
aryl al kyl , arylsul fonyl, azido, z5 carboxy, cyan Lkyl,
cycl oal ky?‘ cyc AL kyl al kyl, hal o, hal oal koxy, hal oal kyl , gﬁg@%g’gﬁé’%(
(heterocycl e)al kyl, hydroxy, hydroxyalkyl nitro, nltroalkyl oxo, and

t hi O(OXCMS (IB’CI/mhsai/f:m 1-H€DNH3§€ HNMR (DMSOSd@BB 1& (dhaMy, 8gend, Z8iKy! .

YL R g LT o R GRSE Sarlf ool o)t L, o

al koxyal kyl , al kyl, am doal kyl, 30 am noal kyl, aryl, arylal kyI cycl oal kyl,
cycl oal kyl aI kyl , carboxyal kyl , hetg ol

hydr oxyal kyl , and a nitrogen prote
sel eét ed&émmmﬁmm;ﬂgm

and hydroxy, -94 V1 O (12/ 0745 Ke -§0cart;on?tn$é3r4 35 ni sO 1, 230r4 pi sO,
1,2,30r4,and qisO, 1,2,30r4. 2 ound according to Clalml of formul a

(11} 2 3 Ra. & Ldeswd@m@tcse Ras PGPP@@@D’ISUP%&WFE% Example 67C forihrampledtly éml | v
accept alixampid $58 hersqBRI) naersei(v-+H)E, ‘1 émMsd-aé) 9 0RGs, 1FI§% 8.6¥df i, RL2,

?Rﬁeﬁe%@nﬁ?eﬁf@ T8 o) L TR D o e B0 B 2

hal alo 3 (s} 1¢DNP.OBIGe, 20d); e 8 (dg 1 HY) 4@4(dn ), 3#ér(sj IH-bidéravaerl peak)e dnhl Qalddhe

group c | deyiry 2 S t oup
Qons, st (aeCBh SR RROG € SMPLHEING N 17 ol T 008 I PESHID i i
its leftllddd attached to F and its ri ght end attached to R3, 5 X is NR7, RZ
is selected fromthe group consisting of hydrogen and hydroxy; R3 is
selected fromthe group consisting of aryl and heterocycle; R-2 is
hydr ogen; and pisOorl. 10 Examplé 68

15

6-(2-(4-cyanophenyl)-2-fluoro-2-(1-methyl- 1H-imidazol-5-ylethoxy)-

S'-difluoro-1,1'-
biphenyl-3-carbonitrile
The desired product was prepared by substituting Example 67D for Example 55E in
Example 56 MS (ESI) m/z 459 (M+H)+; 'H NMR (DMSO0-dg) 6 9.06 (s, 1H), 8 10 (d, 1H),
7.94 (dd, 1H), 7.85 (m, 3H), 7.53 (d, 1H), 7.46 (d, 2H), 7.24 (m, 1H), 6.95 (m, 2H), 5 10 (s,
20 1H), 5.02 (s, 1H), 3.43 (s, 3H); Anal. Calcd. for CocH;gCIF3N40-0.50H,0: C, 61.97; H, 3.80,
N, 11 12. Found' C, 61 91; H, 3.93; N, 10.79.

Example 69
25 -2-(1-methyl-1H-imidazol-5-yl)ethoxy)-3'-

(trifluoromethoxy)-1. 1'-biphenyl-3-carbonitrile

Example 69A
6-(ethoxymethoxy)-3'-(trifluoromethoxy)-1.1'-biphenyl-3-carbonitrile
30 The desired product was prepared by substituting 3-(trifluoromethoxy)phenylboronic
acid for 3,4-(methylenedioxy)phenylboronic acid in Example 55B. MS (DCI/NH3) m/z 355
(M+H+NH3)+; 'HNMR (CDCl3) & 7.62 (dd, 1H), 7 60 (d, 1H), 7.45 (d, 1H), 7.37 (m, 2H),
7.32 (d, 1H), 7.24 (m, 1H), 5 26 (s, 2H), 3.67 (q, 2H), 1.20 (t, 3H).

35 Example 69B

-3'-(trifluoromethoxy)-1.1'-biphenyl-3-carbonitrile
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4 A conpound according to Claim3 wherein Eis selected fromthe group
consisting of pyridinyl, pyrimdinyl, pyrazinyl, 1,4-dihydropyridinyl, and
1, 2-di hyd yl. 5. A conpound accor di ng to Claim4 4 S

pyri di nyl “Qp%l'kwézrrpound according to Caim5 wherein R g‘%{&?hﬁé‘é}({)ﬁ/#ﬁ(é and -95
WO 02/ (17-t7.17 R~ 9 and R2o0 are hydrogen. PCT/USO1 /3168 7 A conpound
accordi ng t o Thealesited m’edtecémpfquwdtbm@ugmmmgc@fmpéq 69y fstExample 55B in

4- (((6- ghilagiphs %, mr(bmmmmma(mmmw) m@mmmérﬂsww(mltdﬂ)m dazol -

5yl ) et enzonitril
2 (1 (2- (AL EBphahmS ). FAGHH 18 A9 @ D) ) met hoxy) ( 1- et hyl -
H i m dazol - S5 yl ) net hyl ) benzonitrile;
4- 4- (3-chl h 1)-6-fl 3 th | -nethyl -
4 dacol -5yl ) met hyl ) benzont tr 11 o Empleedtt ) Tt NOX) (L -methy
((4-(3- 6%2&4@9&1@@1&:11%)62-@&0&1@3 [ryifiudiomethoxed-i debiphdnyistdaybonitiie nmi dazol

4-(
- Syl ) net hyl)
4-(3-chl oropﬁ@gzq%w%i % g Ivgs Il?rer%lred qy) Rstltuttr}%lllixafmle 69B for I?xagle/ 3 nhoxy) -
t hyl ) - 2pempl S RenyH M(@@Chﬁ 7198 (m 2H)

Him dazpbs{inﬂﬁ)[r?w?ﬁgm?tm O, %)2 Bodhf inW%J(anﬁr)zmb QX 9k, 5534 Py ridin
e- 2- car boni | €, 4-cyanophenyl) ( 1-ne

H i %dazdP- 5- yl ) met hoxy) met hyl ) - 6- (3, 515

di f I uorophenyl ) pyri di ne-2-carbonitrile A conpound according to Caimi4
wherein E is selected fromthe group consisting of 1,4-di hydropyridinyl and
1, 2-di hydropyridinyl. 9. A conpound according to Claim8 wherein R~$ is
cyano; and R~9 and R2~ are hydrogeixahple 8@Iconpound according to Claim?9
sel ected fromd Ff (ﬂéﬁ“gnﬁe%)ﬁ'zsﬁvd?gxp & X l-methvl 1H-1m1dazo] 5-yl)ethoxy)-3'-

4- (3-chl or ophenyt =1 (( &- _(,ya.nupnenyl .
H i ni5dazol - 5-yl ) met hyl ) {i1tly eithang b W | di necar boxami de;
1- (3-chl OrOphﬂfé\’d&lr&' &@%%Wﬁ‘é@’ﬂ )ilbgﬂt le 69C for Example 55D in

Z“(T(f{a( % %gel&%)%m} gb% gp)%ﬁg%&dhgiﬁléffmlh | | e;

~met hyl 19@4(dde;1,27cﬂ(}@yll})mm6de) DHMZOSO(MlZl}BJ 40 (m, SH), 7.13 (s, 1H), 4.76 (d,

& St T o il et 1o

5- (320ch|6nap¢@ﬁ;zﬂ4)oamqmz@ 55360 B 9182( N11 022 hfours: C, 59.18; H,3.73; N, 10 31
H i m dazol - 5-yl ) met hoxy) net hyl ) - 1net hyl - 2- oxo- 1, 2- di hydr o- 3- pyri di necar boni
trile; -96

Example 70
1-methyl-1H-imidazol-5-yl)ethoxy)-3'-(trifluoromethoxy)-

1.1'-biphenyl-3-carbonitrile

25 The desired product was prepared by substituting Example 69D for Example 55E in
Example 56. MS (ESI) m/z 507 (M+H)"; "H NMR (DMSO-ds) 5 9.08 (s, 1H), 8 09 (d, 1H),
792 (dd, 1H), 7 81 (m, 3H), 7.50 (m, 2H), 7.40 (m, 3H), 7 30 (d, 1H), 7.25 (s, 1H), 5 06 (s,
1H), 5.00 (m, 1H), 3.41 (s, 3H), Anal. Calcd for Cy7H;¢CIF4N40,-0.60H,0: C, 58.57, H,
3 68;N, 10.12. Found' C, 58.59, H, 3 96; N, 9.97

30

Example 71
3' 4'-dichloro-6-(2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-1,1'-

biphenyl-3-carbonitrile

35

Example 71A

ethoxymethoxy)-1.1'-biphenyl-3-carbonitrile

13-



V1' O 02/0p7-17 PCT/ USUI/-43118 6-(((4-cyanophenyl)( 1-nethyl-
m dazol - 5-yl ) met hoxy) net hyl ) -5- (3,
di fl uor 1met hyl - 2- oxo- 1, 2- di hydr o- 3- pyri di necar .
(((4- cym‘%henyf)( 1-nethyl -1 H-im dazol - 5-yl ) met hoxy) nquﬁlﬁm“ﬁ(
met hyl - 2- oxo-S- (3 15
t ri f1 uor ometThexgdipddeprpdyct wag prtiphned iby-s8bspiputingi Trd-dmwhinsophenyylberonimatid for
6- (((4 Cﬂ@%ﬂ&hﬁl@ﬁé&:é@ﬁ%&%ﬂ%é&ﬂ mﬂmﬁegkﬁméﬂ m?gmz)sa@ @1 5-di chl o

r ophenyl hydr o- necar bo |t npound
cbor df (Y- B NMIR AR IROY 67 (dds HhT56 (a5 i 1FD. 3Ly ogen
12. A comppuntHRGwEy @ 719), 120@, a3H) 11 which is

S- (3-chl or ophenyl') - 6- (((4 chl orophenyl)( 1- net hyl -

H i nPdazol - 5- yl ) met hoxy) net hyl ) - 1net hyl - 2- oxo- 1, 2- d| hydr o- 3- pyri di necar boni
trile. 13. A conpound accordi ng t oEkhpl@ABnherein R18 is cyano, R19 is
hydrogen; and R2 is hglg.,. . a|m13vvn|ch|s

5- (3-chl or ophenyl ) - 6- = v

H-i mi dazol - 5mimsmwpmwsprepaerWubﬂum E_xamniq’: ﬁyltsllf@ @camprl& 8Bhetar boni
trile 1EyahftOsROURS @y@mﬁs)r}g/ztz(g]q%lmﬁ{mﬁ fin R-8 is cyano; RI9 is

hal o; and I's hydrogen. 5716. A conpound accordl ng to Caim1l5 selected

f r onit he group consi sting of

5-(3-chl orophenyl) 6- (((4-cyano- 3- Bxeaprpneny! ) (1- net hyl - 1H—i m dazol - 5yl ) ne
%h??{énghrglr)y = o¥n-§§2c%é0¥]@thgdqlgﬂi—i-ro%o%hg)&r)lldf bm eml?lo -car E)rlnte}lle and

TOUMPTITTTY1

dazol - 5-yl) nérﬂmey}ﬁbprbshhc)ta&s@Ba:phfedrhyrshbsmht)ng]Exmtmglﬂlemdbeampﬂs ﬁﬁ(hydr 0-3-p

yri din qg]l [

phenyl . %WQQWO%@WI%@WA 1§?QA conpoun a%g? $§1 ( Claim
17 wier D), 896 (o 2B)-7.9%(dc yH 3. 8BAdAL D Aifa(dd, bfé);a{ﬁal(dglﬂ)ﬁ@éddnl ,M&rei n
Rlg is quang, s 3 @]}?) and R2~ are hydrogen. 20 A conpound according to
Claim 19 sel8cted fromthe group consisting of 6-(((4-cyanophenyl)(
1-methyl -1 Himdazol - 5-yl ) nmet hoxy) net hyl ) - 3" - met hoxy(

1, 1' bi phenyl)-3-carbonitrile; 6-(((4-cyanophenyl)( 1l-nethyl-1

H i mi dazol - 5-yl ) met hoxy) net hyl ) - Sl ha 7(1 1' - bi phenyl )5 3-carbonitrile,
3-( 1, 3-benzodi oxol 5- yI) 4- ({(4 cy%ﬂ%'ﬁﬁ%ﬂg)( 1- rrethyl-

H- i modaz &.4 lort-Gi€3<(4-os (-2 hy azql{3-¢ X
l1-methyl-1 Him dazol 5 yI ) met hB?ﬁY}Eﬁ@%hé’drMmﬂﬂéL b| phenyl ) 3- car boni tr| | e;

5-
6-
(

The desired product was prepared by substituting Example 71C for Example 55D in
Example SSE  MS (ESI) m/z 489, 491 (M+H)"; "H NMR (DMS0-dg) 5 9.07 (s, 1H), 8.01 (s,
1H), 7.90 (dd, 1H), 7 81 (d, 1H), 7.68 (m, 3H), 7.63 (d, 1H), 7.46 (d, 1H), 7.40 (d, 2H), 7.30
25 (dd, 1H), 7.15 (s, 1H), 4.74 (d, 1H), 4.62 (d, 1H), 3.40 (s, 3H-under water peak), Anal. Calcd.
for CoH}9CI3N40,-0.80H,0: C, 57.81; H, 3 84, N, 1037. Found: C, 57.82; H, 3.64; N,
10 02.

Example 72
-2-fluoro-2-(1-methyl- 1 H-imidazol-5-yl)ethoxy)-1.1'-

biDl}enLl-3-carbonitrile

30

The desired product was prepared by substituting Example 71D for Example 55E in
Example 56. MS (ESI) m/z 491, 493 (M+H)+; 'H NMR (DMSO-dg) 8 9 09 (s, 1H), 8.10 (d,
1H), 7.92 (dd, 1H), 7.83 (m, 3H), 7.60 (d, 1H), 7.56 (d, 1H), 7.52 (d, 1H), 7 45 (d, 2H), 7.24
35 (dd, 1H), 5.07 (m, 1H), 5.00 (m, 1H), 3 43 (s, 3H); Anal. Calcd. for
Cy6H13CHhFN4O-1.45H,0: C, 56.38, H, 3.80, N, 10.11 Found. C, 56.43; H, 3 78, N, 9 76.
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to

N- { 5- cyano- 2- (({4- cyanophenyl ) (1- net hyl - 1H-i m dazol - 5- yl ) net hoxy) net hyl ) phe
nyl) - 2t hi grp Lfonam de; N-(5-cyano-2-(((4-cyanophenyl) -

H i m dazol - 5- yﬁ?ﬁet hoxy) met hyl ) phenyl ) - 4rret hyl benzenesul folfr?g?gdg?@h%
5-cyano- 2- (((4-cyanophenyl ) ( 1-methyl -

H i m dazol - 5-yl ) net hoxy) net hyl ) - N-(415 nmet hyl pyri di n- 2-yl )benzam de;

N- ( 3- chl or ophenyl ) - 5- cyano- 2- (((4 Cy. gl%'lyl)( 1- net hyl -

H-i m dazql -5 I)rrethox rre hy ) benzam -(((4-c anophenyl) 1-nmet hyl -1
Hi ni dazgkis nophenyl At |

. hzonitrile; and 20 bi hen l-3-carbomtnle
4- (((54 cyanophenyl) (1- net hyl - 1H 1 m dazol - 5- ylI ) net hoxy) net hyl ) - 3- ( 6- pr opoxyp
yridirn-3yl)benzonitrile. 21. A conpound according to Claim 17 wherein one

. of R46 is halo. 22. A conpound acct aian?BekClal m 21 wherein R3 is

het erocycle. 23. A I g i s cyano; and
R 9 and R2~ are hy s Jchidt L3RS 23 sel ect ed
fromthe gr ouﬂlmmtrdsnrpdlg:t @fasp%ared\by@ubs_mwt@%ﬂ&ﬂlqhwrbplmﬂbemamd fqr( 2- (
1,3- benzy@(ﬂé@. reﬁedibiy)gh ?ib%m{?@ﬁw in BXamhple SSBEMY (DEINH;) mvz 339,

H-| m dazgl - oni t

and49( ( (4L QW bﬂ!zs)w fltWilM DL 485 19hdMDy T-96 ) - rd® iy L7 3RdER ol - 5- v
) met hyl )3renz @Bi§, 2H)E3 620, zﬁ)cpm(p%um;b according to Claim21 wherein R3 is
aryl 26 A conpound accor di ng to aim25 wherein the aryl is unsubstituted
or substituted with one substituent selected fromthe group consisting of
al kanoyl , al koxy, alkyl, am no, cy&mampledi3By|, halo, and hal oal kyl. 27. A
conpound according t 03( g8 ARG Y- fiphSnf¥2aModifh R0 and 2 are

hydrogen. 28. A corrpourru accor di ected tromthe group
consisti ng ofThﬁ-((eéle“tZi produsit otals prepared, b]f wbstﬁh@rg/lﬁ)ya:@ltw%é@m@s@mme i hyl -
H i m dazeolmiid 35Et MY (DTnREE) hiidse; 288 ({E+RBlLPT 0- 2 - met hyl (

1,1 -bi phe%ﬁ/?r) 2-yl) met hoxy)( f met hyIM Hi mgazol 55

yI)rret hyl ) benzonitrile, 4-(((5-chloro-2'-nmethoxy(

1, 1' - bi phenyl ) -2-yl ) net hoxy) ( 1- rrelEigllnt)]b 73C
'f'lm g?;ﬁlen5lyjr)’5n§2 t%%ﬁ%ﬁé Eﬁgigin%[t%r Ipﬁsm{lfﬁ- g(ggthbxv§ 1, % hen\(/)l(3 carbonitrile

H- i ndodazol - 5yThendesingd [)IbémKsttpreplaB:d Uy(Substltutmg Example 73B for Example 55C in

4- 5- zol -

yI § En(? t h;jég e g%p[fgb{m& g;; ;@' &ﬂfﬁw )%aﬂ?x'omﬁﬁ}%m ﬁhfqéi[?ae prodtict MR
DMSO0-dg) 6 8 16( 8.05 (d, 2H),

H m dazpb3 &y H)m benyogmd i b8 SN 3oqd 3 H) 818k I

| I-b| phény?) 2-yl )%gdﬁoxyg( 1- g{et h%/l7%d@§|rmj;azoq- I?TB Wkl

yl ) met hyl ) benzonitril e;
25

Example 73D
3' 5'-dichloro-6-(2- 1-methyl-1H-imidazol-5-yl)ethoxy)-1.1'-

biphenyl-3-carbonitrile

The desired product was prepared by substituting Example 73C for Example 55D in
30  Example 55E. MS (ESI) m/z 489, 491 (M+H)"; 'HNMR (DMSO-dg) 6 9.07 (s, 1H), 8.05 (s,
1H), 7.90 (dd, 1H), 7 84 (d, 1H), 7.68 (d, 2H), 7.64 (dd, 1H), 7 47 (m, 3H), 7.38 (d, 2H), 7.16
(s, 1H), 4 73 (d, 1H), 4 59 (d, 1H), 3 40 (s, 3H-under water peak),
Anal. Calcd. for C6H;9Cl3N40,-0.80H,0: C, 57 81, H, 3.84, N, 1037 Found' C, 57 81; H,
3 85; N, 10.18.
35

Example 74
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((5-chloro-3" -fluoro(l, 1 -bi phenyl)-2-yl)nmethoxy) (1-nethyl-1H i m dazol -5
net hyl ) benzonitril e;

§ﬂ 5“Qi@hb?ﬁ9(1 1' - bi phenyl) - 2-yl') met hoxy) ( 1- met hyl - i md,dages - 5yl ) e
enzonitrile;

(4- chloro 2- (1 naphthyl)benzyl)oxy)(l nethyl 1H—|n1dazol 5 yI)nethyI)be
i 3:6-(2 3¢flubrd-2-(1 g
t
3

O/-\\< NN N
DA_A

tril 8.8 2K 2 v ‘
hyl -1 Him dazol -5yl ) meth v1 002/07 77 PCT/ USU
188 3 oni'or oo (m a%*a CTmn )

m dazol -5 Me)deewmyéhm@t\wy pye{palrdby-wb%m@tmg Ewam BoRifer ExampleSSE in

((2' -Basipye 56- M@(]&smrﬁ/zmibmmw{) ﬂiwwmqu«v)dgjagamyllfﬂﬁalmmazol

otk b?@ﬁ? B (4 2. BB A0y 7 60 ¢ T HR Sk (A (DS 2807 3 Gazol - 5

t hyaH)b&:0Z ¢mi, 1H),|5e00 (m lH) 3.43 (s, 3H); Anal Calcd for C36H;3Cl,FN4O-0.85H,0" C,

L LRI & TR O S (e s

- bi phenyl ) -2-yl) nmet hoxy)( 1- net hyl -
m dazol - 5yl ) met hyl ) benzonitril e; gyample 75

(5" -chloro-2'-(((4-cyanophenyl )(1W%7T—1l—l-| 1 dazol - I3) net hox¥) nmet hyl)
1. 110pj phew_;gm_phgyﬂ)a%ﬁm x@2-(1-methyl- 1H-1m1dazol 5- L)ethoxv) fluoro-1,1%

’(((5-chl oro-4'-(trifluoromet hyiphaylB-cdbdsteily! ) - 2- yl ) met hoxy) (1- net hyl -
I m dazol -5yl ) net h )benzonitrirl; 4-(((5-chloro-3'-forrryl(

2-y
t

z

l—‘l—‘D-h""-b‘<J>
5 —

~ 1

—+

|
(
)
(
)
(
1
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1,1 - bi phenyl) - t hoxy) ( 1-nethyl -

H i mi dazol - 5yl ) e )benzom tril egxamdl ed75(A3- (3', 5-di chl oro(
1, 1" - bi phenyl ) -2-y vd Bt Nyl H-|__ ) b-yl ) -240
propynyl ) benzonitril® 5 ! Y b' ]hen gnc 5 wherein the
arylis s substThqﬂeamed/\pmﬂummsmreptamddy sghsjsumngjbﬂvgrqphde’mqmqaclﬁ ferel.dct ed

fromt he(n&w%eGMﬂfﬁkmsor%maMa%ExaabievésB a0 ( bﬁmg%zmomoudr oge

accordin al+m

31 A cOMETRRHAL e 3F ATV (CDCH) 21 Ho%Gn A ool 70 (Tndtyr 538 (oA s7t(?8ng of
4 (5 lahaen;: 826 oty robiug, 611 1120 @meny| ) - 2-y1 ) et hoxy) (1. ety -

H i m dazol - 5y| ) met hyl ‘benzonitril e, (((5-chloro-2', 5'-dinethoxy(

1,1 - bi phenyl)-2-yl) et hoxy) ( 1-net hyI 1 Him dazol -55

yI ) n® hyl ) benzonitrile; 4-(((5-chl gxamfle @B di nmet hoxy(

1,1 - bi phenyl)-2- yI)metgl $-63

m dazol - 5yl ) net ) benz "-trimet hox (

1,1 - bi phenthezale;nymgqoﬁggwa@ ple.mtqd}gm suhgstltutmg Example 75A for Example 55

H=i mi dazpy anipld S set ng iz 238, l\@lQ-HNH) HNMR(DMSO dg) 5 10.92 brs

3) En(etl th ﬁ}%h;é'r?m ﬁh 326%|(1801¥}))§,§@§,3=}) |7t7‘r9|t((*i:“hllﬁ5o§ fo da, 1P 1) met hox

Example 75C
6-(2-(4-cyanophenyl)-2-oxoethoxy)-3'-fluoro-1,1'-biphenyl-3-carbonitrile

V\<v—ﬂ
@

The desired product was prepared by substituting Example 75B for Example 55C in
Example 55D. MS (DCUNH3) m/z 374 (M+H+NH;)"; 'H NMR (DMSO-dg) & 8.15 (d, 2H),
30 8.07(d, 2H), 7.85 (d, 1H), 7.81 (dd, 1H), 7.50 (m, 3H), 7 35 (d, 1H), 7.22 (m, 1H), 5.86 (s,
2H)

Example 75D
6-(2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-3'-fluoro-1,1'-

35 biphenyl-3-carbonitrile
The desired product was prepared by substituting Example 75C for Example 55D in
Example S5E. MS (ESI) m/z 439 (M+H)"; 'HNMR (DMSO-dg) 6 9.07 (s, 1H), 8.00 (d,
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4-(( 1-nmethyl -1 Himdazol-5-yl)((3, 5 5 -trichloro( I,

| ' - bi phenyl) -2yl ) met hoxy) net hyl ) ben zoni trile; and

4- ((1-net pi dazol -5-y1) ((3',4",5-trichloro( 1,1 blﬁlﬁﬁ@(} 5
yl) et hox?&n‘gmﬁ benzonitrile. 32 A corrpound according t 5/)13124
formula (111) NC~ Rz~ L' (l1ll), or a therapeutically acceptable salt
t her eof 1H)h2B&{dd, LH), 7X78 éhleB?27 Hr @, 3H),de47 (e dH),17.49 Gin,BH); 7 dAdmRIH),i4s77

| ect f | PCT/ USQL/ - 431C8
35, A cotmiha COr ORGSR Fle; fetk) AR, CRBBFY LS4 T om the. or oup

)
consi st |Cn g2 CIRIRGD 2451 80 go>@|6§ BeFedr®uNs 1 bAT ¢ Reungk Gup3 é8nidi $80:% W3 NR- and
.S, and R2 is selected fromthe group consisting of am no, hal o and hydroxy.
34. A conpound according to d ai mﬁ vvh(?rE: n L1 is NR9; and Xi sNR7. 35. A
corrpéund according to Caim 34 sel m t he group consisting of
. 6-((2-(4- C\ga(ﬂe(ml?l&/ﬂgdmheﬁvlh{z__mxurﬂ(léméthWEIH-\lﬂmd]azol 5-yl)ethoxy)-3'-fluoro-1,1'-
H i m dazol -5-yl ) et hyl) (et hyl) 1¥'1 1' - bi phenyl - 3-carbonitrile

, 6-((2-(4-cyanophenyl)-2-fl uor iphe L
H-i m dazol - 5-Fhe)desitedl produst hmak prepared 3mettktmgyEmmple B femAangple S5Homi tri | e

; and 6- DigHoxXyy
Him dazl%)(lQl g( &quBBWZ)M \ r? Y tl’lf| uoro%’?et h(ljo(S IH) 8“ B 1 r?yl 3-¢c

th thyl)
M e AL A I o WA R BRI e 29” (tang - 101
WO 02/ 0711%‘{ ké;lEiCTIII}JSle/ (nt 314;85 % (& 18), 5362§ CHNOARG, 39K Nrfdl ThIddofdel ai m 3b

whi ch i ‘}3@’@@%%8”&‘ %3 fﬂ?’ﬁ&g X 51 Gyfound C,63.38, H, 442N, 1119

1 3-thi a
' bi phenyl -3-carbonitrile. 38. A conmpound according to Caim33 wherein L1
is O Xi s NR7; RZ is hydroxy; andE,fgn L8 aryl 39. A conpound according

to Oaim38 sel ected fromthe grou ng of
15 3'-chloro-6-(2-(4-cyanophenyl)-2-hydroxy-2-(1- methvl 1H-imidazol-5-yl)ethoxy)-1,1'-

biphenyl-3-carbonitrile

Example 77A
3'-chloro-6-(ethoxymethoxy)-1, 1'-biphenyl-3-carbonitrile

20 The desired product was prepared by substituting 3-chlorophenylboronic acid for 3,4-
(methylenedioxy)phenylboronic acid in Example 55B MS (DCI/NH3) m/z 305, 307
(M+H+NH3)+; 'H NMR (CDCl3) 6 7.61 (dd, 1H), 7.59 (d, 1H), 7.46 (m, 1H), 7 34 (m, 4H),
526 (s, 2H), 3 68 (g, 2H), 1 20 (¢, 3H)

25 Example 77B
3'-chloro-6-hydroxy-1.1'-biphenyl-3-carbonitrile

The desired product was prepared by substituting Example 77A for Example 55B in
Example 55C. MS (DCI/NH3) m/z 247, 249 (M+H+NH3)+, 'H NMR (DMSO0-dg) 6 10.92
(br s, 1H), 7.78 (d, 1H), 7 66 (dd, 1H), 7.64 (m, 1H), 7.45 (m 3H), 7.10 (d, 1H).
30

Example 77C

iphenyl-3-carbonitrile

The desired product was prepared by substituting Example 77B for Example 55C in
Example 55D MS (DCI/NHz) m/z 390, 392 (M+H+NH3)"; "H NMR (DMSO-dg) 6 8.15 (d,
35 2H), 8 07 (d, 2H), 7 86 (d, 1H), 7 81 (dd, 1H), 7 70 (m, 1H), 7.60 (m, 1H), 7 47 (m, 2H), 7.34
(d, 1H), 5.86 (s, 2H).
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6- (2- (4-cyanophenyl ) -2- hydroxy-2-( | -methyl -
H i m dazol - 5-yl ) et hoxy) - 3' - net hoxy- 1, 1' bi phenyl - 3-car boni t rile;
6-(2-(4-c nyl ) - 2- hydroxy-2- (1- et hyl - 1H-i m dazol - 53,4 -d
i fluoro- 1W@E| phenyl - 3-carbonitrile; 6-(2-(4- cyanophenyl) érq%%%?(y 2-(
1-methyl- | Him
dazol -5-yl) et hoxy) 4' (tr| fI uoromtw bi phenyl - 3-carbonitrile,

3' -chl oro-$-4, : | :

H—|mdazol- y 0T O BT-pher 1Azt - Y )-
6- (2- (4- cyanophenyl ) - 2 hydroxy-mn(hu&ﬁt@aﬁMMmdazol 5. yI)et hoxy)-3', 5' -d

'1 f lng?L 3 1, 1" briphRBiYed proaadt R ipépated by@usanﬁﬁng:um@ewlfarﬁxamﬂé 93 ire - {

H | m5daz%f mple, pSE ¢ MSBSDImiz455+ fHMNHE ho‘i!%W,(PM%ﬁ)&éé%?l1-1:4§’c‘$1‘)b8ﬂ§tr. | e;
3,4 - du(dhlmdw(aa (H), ayaapiEeng ey {(@-21)7 axymzm) 7.36 (d, 2H), 725 (m, 1H),

1- et hyI ) x 1 C n

3. S -di c r(ﬁ;]—lgqtzgulgi Hﬁ'éﬁ% e%%/l %@(ﬁ?}ﬁgﬁ@ erpeaﬁfl}m ltdalcd for

1- et hyICZBHmGhNdhol )(‘et B8y H, 4,40, Ni m%yl’mmdc@r boRViHi4 28, N, 10.71

6- (2- (4- cyanophenyl) - 2- hydr oxy-2-( 1-net hyl - |

H i m dazol - 5-yl )et hoxy)-3' -fluoro-1, 1' bi phenyl -3-carbonitrile; 20

3 -CWI or 0- 6- ( 2- (4- cyanophenyl ) - 2- hydr oxy- 2- (I - net hyl - 1H i mi dazol - 5-yl ) et hox

y)-1,1" bi phenyl 3-carbonitrile; 4-(gg lgygnophenyl) 2- hydr oxy- 2-{
%s?“"%“{'z Ll Szl oyl e )o T ety hsnzont il s, 9

H i m dazol - 5-yl )et hoxy) 4' 25 biphenyl-3- carbomtnl

i fl - 02/
bT/ L1501/ —31 0 et Broafl RS Meraedi uBlidd Brarad Top LRSI o8Tm T
NR~; 15R2 ExamplelpoxyS @r&ﬂ) m/z54 52459 @\dhﬁi erHcNMRe(DMS.O -da) éﬁrﬂﬁd&ridi)a&dél(ml ng to

? gl g]eﬁgu_g)eb%t @d 1fH)017ngE; z@gow@ogmﬁi S’ﬁ F 2@%931 gs (m 31%) 7.40(d, 11?) 736

oxol
Hi i daz@Fa-@)yY)":@(‘Hoi@) B n?H i (d41%b3(4@ (éyﬁﬁbﬁﬁé {aled 2f°Fiydr oxy- 2- (
1- met hy | CkHLClFNA-0I85BL®! o6 3% \H,-43H0g W, n0loil N F8bnd: Iy&nzanHL 8 bheN, Egl
4- (2- (4-cyanophenyl ) - 2- hydr oxy- 2- (
1-net hyl - 1Hi m dazol - 5-yl ) et hoxy) -3-(2, 2-di fl uoro- 1, 3benzodi oxol - 5-yl ) benzo
nitriode. 42 A conpound according to Claim33 wherein L1 is O Xi s NR-, R2
is halo; and 5 R21 is aryl. 43 A co drgccording to Caim42 sel ected
fromthe group con5|st|n of 6- (2 (%‘phenyl -2-fluoro-2-( 1-methyl-1
H-i mi dazfi(2£4 M- 2-hydrexy2d - B In3yl)ethexy)nix(d.2-difluero-1,3-
6- (2- (4- cyanophenyl) 2- £1 UOT OpBrzhibTES. Oppberboniuile o
H i m dazol -5-yl )ethoxy)-3",4"-difluoro- T , 1' bi phenyl -3-carbonitrile;
6- (2- (4- cyanophenyl ) - 2-fl uor o- 2- ( 1-methyl -
H i nisdazol - 5-yl ) et hoxy) -4' - (tr| fl u_mt_erm)l 1' - bi phenyl 3-carbonitrile;
3' -chl oro-6-(2-(4-cyano ) A | -
H i m dazol -S-XI ) et hoxy) -
solution of 1 5SM tert-butylhthlum in pentane(]30 mL 195 mmol) in dnethyl ether
(500 mL) at -78 °C was treated with 5-bromo-2,2-difluoro-1,3-benzodioxole (18 g, 76 mmol)

in diethyl ether (80 mL), stirred for 1 hour, treated with triisopropylborate (37 mL, 160

30  mmol), warmed to room temperature over 1 hour, poured into 4M NaOH (700 mL), stirred
for 15 minutes, cooled, adjusted to pH 1 with concentrated HCI, and extracted with ethyl
acetate. The extract was washed with brine, dried (Na;SQy), filtered, and concentrated to
provide 14.7 g (95%) of the desired product. "HNMR (DMSO-dg) 8 7 75 (m, 1H), 7.66 (m,
1H), 7.51 (m, 1H), 7.39 (m, 1H), 7 30 (m, 1H).

35

Example 79B
3-(2.2-difluoro-1.3-benzodioxol-5-vl ethoxymethoxv)benzonitrile
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10

6- (2- (4-cyanophenyl ) -2-fluoro-2-(1-nethyl-1H i m dazol -5-yl)ethoxy)-3",5" -di
fluoro-1, {oRhphpny! - 3-carbonitril e; PCT/US01/43168

6- (2- (4- cyanophenyl) 2-fluoro-2-{1-nethyl -1H i m dazol -5-yl)ethoxy)-3"-(trif
| uor onet hoxy 1,1 -bi phenyl 3-carbonitrile

3', 4" -di chl of be eeqnzd(mo dichwapprengiey bzsmbwtmgﬁxemﬂm’t’%forﬁ 4-

EE}B" ga Akth renéan QPfébebrdméﬁclbllxﬁ)E%}Mﬂ)le:SSBaMSIODCI/N}Fg) wie® WO
5' —d!och h 13)’7 6. e 7 55 (dgHRe? 1151 (da1H). 7 20 (s, 1HD),

H i m dazol2- (5 ZH)) SQBQ%)EH)J 3.68 (4, REDhEDRY (t; 3HFar boni tri | e;

6 (2-(4-cyanophenyl ) -2-fluoro-2-(1-methyl-1Him dazol -5-yl) et hoxy)-3"-fl uor
i bi phenyl - 3-carbonitrile; and 20

3 -chI or o- 6- (2- (4- cyanophenyl ) - 2- f ExampleZ9C1- met hyl - 1H-i ni dazol - 5-yl ) et hoxy
)-1, 1" bi phenyl - 3-car . ' a|m33 wher ei n

L1is O Xis NRrR- £ o,t“ng ound

accor di ng toT@FdPSﬁCJMQ@JCéWéHWPF@%bV ﬁ@bsgmama %ﬁw%??%or(ﬁxasmte 5B in

h 3- bgnm éMS@tMB) (DELNES) /e R oR v hﬂqwm{:zl ng@cll%sgesglfma IJH) b
i m da 0 n cyanophen uor o-
1- malf)hyl ﬁ{iig é‘é%ﬁ)ﬁ? @QH)SS éﬁj(smiﬂ n- 8% yl Eenzgnltm | e; and

4- (2- (4-cyanophenyl ) - 2-f | uor o- 2-

1- et hyl - 1H-i m dazol - 5-yl ) et hoxy) % ]% If 1 uor o- 1, 3benzodi oxol - 5-yl ) benzo
nitrile. 46Acorrpound accordlngt 3Wnere|n L1is O Xis NR-; R2
i's am no; % R 2 etfoxA 1fidoree dhzagioxel-Gtibenzohityits ch i s

6- (2- am no- 2‘I<hé 9%{?3339 @J&Y \v%: ﬁre%r%g?gts{?yiﬁlﬁl Example 79C for Examgle 55C in

H i m dazol ) e Q ar ontrle
2. A coRamaIRG 18 44@9%ﬁaw§y,-§m@9ﬁz¥é8pmmmll i m
i dazol - 5 Qr?tZPQX'X’)SO?m(QH ,F7l30qaoney, hanyid, L HY, 7b3mme1rﬂol 638f(@r1tp{)nsr40|(§e 49 A
conpoun ichis 6 S% 2- (4~ cyanophenyl )- 2- hydr oxy- 2- ( 1- net hyl -

Himda +5-yl)ethoxy)-4" -104

20 Example 79E

benzodioxol-5-yl)benzonitrile

The desired product was prepared by substituting Example 79D for Example SSD in
Example S5E. MS (ESI) m/z 501 (M+H)+; 'H NMR (DMSO0-dg) 8 9.09 (s, 1H), 8.02 (d,
25 1H), 7.88 (dd, 1H), 7.75 (d, 1H), 7.70 (d, 2H), 7.50 (d, 1H), 7.43 (m, 3H), 7.25 (d, 1H), 7.15
(m, 2H), 4.80 (d, 1H), 4.66 (d, 1H), 3.40 (s, 3H-under water peak), Anal. Calcd for
Cy7H 19F2CIN4O4-1.60H20: C, 57 32; H, 3.96; N, 9.90. Found: C, 57 51, H, 4.38 N, 10 04.

30 Example 80

benzodioxol-5-yl)benzonitrile

The desired product was prepared by substituting Example 79E for Example 55E in
Example 56. MS (ESI) m/z 503 (M+H)"; 'H NMR (DMSO-dg) 6 9.03 (s, 1H), 8.05 (d, 1H),
35 791(dd, 1H), 7 84 (d, 2H), 7 78 (d, 1H), 7 52 (d, 1H), 7 47 (d, 2H), 7.39 (d, 1H), 6.90 (m,
2H), 5.10 (s, 1H), 5 03 (s, 1H), 3.42 (s, 3H), Anal. Calcd. for C;7H;3F3CIN403-0.65H,0. C,
58 90; H, 3 53; N, 10.35. Found: C, 58.93; H, 3.60; N, 9.81.
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WO 02/07.17.47 (trifluoromethoxy)-1,1"-biphenyl-3-carbonitrile PCT/USO1
/~31 (~8 50 A pharmaceutical conposition conprising a conpound of Claim 1l
or a thengpevihteal |y acceptable salt thereof, in conbinat pofyydhiiid i
therapeutically acceptable carrier S 1. A nethod for inhibiting
farnesyltransferase in a patient in recognized need of such treatnent
conprising admnistering to the patient a therapeutically acceptabl e anpunt
of a conmpound of Caiml, or a therapeutically acceptable salt thereof. 52
A method for treating cancer in a patient_in recognized need of such
treatment conpri sing adninisteringggémﬂgaipatient a therapeutically

accept abl e aAu@AHU-@hnEphenyipdLhydrody-25 laimethy/]-1Hrindd4z0k 6 apettoxgrb(y- accept abl e
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U. Ahy. A A(s. AU. AU, A[ . Ah Xx)-3A1 hyhbenzonitrie o{ . A. A
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10% u& ()-f10% u& ()-10% u& ()-!3Y10% -& ()-S'[ 10% ()-!10%u& ()-D1
K~\:m\/ ! 04~ U& ()-t!l LSHI0%WVE& ()-t LSH10% & ()-t ; FAKEY

he' ()-t! N e ()-@10% & ()-KYxY7nN | Da#10%q&’ () - Rl u&mﬂ(l)“i
@ ($10%mME ()- ! @ ($10%unu& ()- ! @ ($10%me ()- ! ($10983& ()- Fgkl m-~\;!
9" 10%PReOVide T % (B6%pPERthe fre@base Ul'tkethydraoblonide salt was prepared as described in

10% u& @ ' Iy AT ALY - SMVISO- '

T 0oigE ()ﬁx@%ﬁ%%ﬁfﬁadﬁ%m&%% PRl g%%@ék%?ﬁ% 4.g.
Vi A=~\ ; 12H)1 7 64 6dl D&Y 66 (m; SHpddd (d) L ,i@&@ﬁ,(lﬁg: a 6t § 93 .(dd,"lkbp/%ﬁ%)-,!
;102’)/& T (&, QH),@.%% d; TH),:4.05((m h@g@mgﬁ 3, SH.OPAE(1h) 1H), 3/359@ OHEI58 |5, BH)A!
o e B i B0 o R, Fol 6

S &10% r & 4, N, 13A50%T& ()- ! &10%h& ()- N&IOUWR& ()- !G 109t Tt& ()- @
"1090& ()- O wx60dE! 10%=& ()-sL109F& ()-!410%3$& ()-!4" &10%& ()-

1> &10%m& ()- ! &10%r& ()- 7 caBodE!

, 21099 &' ()Q- *10907& (E; ! Es) : 10%032&9(§x_amm@:&' ()- " 109%& ()- 9409%& ()-
YxnmbCl 10%Q%5 {d-cyanophenyl)-2-fluoro-2-(1-methyl-1H-imidazol-5-yl)ethyl)(methyl)amino

10 methoxy-1.1-biphenyl-3-carbonitrile

The desired product was prepared by substituting Example 84D for Example S5E in
Example 56. MS (ESI) m/z 466 (M+H)", "H NMR (DMSO-dg) § 8.91 (s, 1H), 7.89 (d, 2H),
7 63 (d, 1H), 7.58 (dd, 1H), 7.45 (d, 2H), 7.41 (d, 1H), 7.22 (m, 2H), 6.92 (dd, 1H), 6.73 (m,
1H), 6 54 (d, 1H), 4.20 (m, 1H), 4 10 (m, 1H), 3 78 (s, 3H), 3.40 (s, 3H), 2.60 (d, 3H); Anal,
15  Calcd. for CygH,5CIFNsO-1.00H,0: C, 64.67, H, 5 23; N, 13 47. Found. C, 64.64; H, 5.00;
N, 13 30.

Example 86
6-((2-(4-cvanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethyl)(methyl)amino)-4'-

20 (trifluoromethoxy)-1,1'-biphenyl-3-carbonitrile

Example 86A
6-(methylamino)-4'-(trifluoromethoxy)-1,1'-biphenyl-3-carbonitrile

The desired product was prepared by substituting Example 84B for 3-chloro-4-

25 methylbenzonitrile and 4-(trifluoromethoxy)phenylboronic acid for 3-methoxyphenylboronic
acid in Example 31A and heating the reaction to 55 °C for 16 hours. Purification by flash
column chromatography on silica gel with 4:1 hexanes/ethyl acetate provided the desired
product. MS (DCI/NH3) m/z 310 (M+H+N'H3)+, 'H NMR (DMSO-dg) & 7.54 (dd, 1H), 7 39
(m, 2H), 7.32 (m, 2H), 7.29 (d, 1H), 6.64 (d, 1H), 4 39 (br s, 1H), 2.86 (s, 3H).

30

Example 86B
6-((2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethyl)(methyl)amino)-4'-
(trifluoromethoxy)-1,1'-biphenyl-3-carbonitrile

The desired product was prepared by substituting Example 86A for Example 84C in

35  Example 84D. MS (ESI) m/z 518 (M+H)+; 'H NMR (DMSO-dg) 8 9 02 (s, 1H), 7.82 (d,

2H), 7.70 (d, 1H), 7.55 (dd, 1H), 7.53 (d, 2H), 7.40 (d, 1H), 7.33 (d, 2H), 7 27 (d, 1H), 7.20
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10% u& () - )10% ug () T ¥10% u&ﬁthtﬁ&ﬂtﬁﬁ%ﬂ&eﬁimﬁﬁ@% u&! () #F10% U& () '
q( (dEbC! 62210% u& () - 1310% u&' () - &0

10% u& ()-.10% u& ()-L-m0% u& ()-+10% u& ()-((B)s))))))dYNC 6z 10-u 10-u
10- uF; 10% u& () - 810% u& () 3710%E8é1(1M% u& ()-14

10% u& ()-)) 5*** &+X+dEYNC! 6 160 aﬁa-z meth lbenzoate
10% u& ()-10% u& ()-F10% u és) %/NCI 6z! #1
0%U& () - @%W’UW ?f)3 chlq_r /m éb@lz?l)l nlg(ZS 0 g, O 1 mol) in methanol (2

)10;/;') l(chfL (II?)./L)fla hQteelifeattiorsvidasél va's (reated mithllitAidin caybératez(l 3 4090880 )mdS) mafd 0% >& (
@ 39%0% Pﬁ&éé%f he vesseh yias purepd ythnitzogen, sealed, gndibegfed to 140168 10y

10- uFy; 4D0C1zisu&rq7hbdibs HiloéteDmmioentiajed: PlieGYhedntrate(yas treated MitioAthyiag () -

?ggg g +7-£Z{t %@/doga wm%tfd %é( I ()) f'élter%[ 6151/%((: Scepﬁf)ated The

t)/(ioo,gsb/\ m&nqe)urate wammmfj ek by ﬂaslschromatograp y on silica gel with 95 to 85'15
YAOYPDPIE ey SV 4y ta;;;fevﬂa& 1) g /gﬁ%% PR REEN HB0TE () O SHIOWE: () -

S0 SHIQ SRR HE 0 lnbe Sk Gl 84 3 )7 SFRFS 47 100

(d, 1H), 3.93 (s, 3H), 2.68 (s, 3H).

20 Example 87B
methyl 2-(bromomethyl)-5-cyanobenzoate

The desired product was prepared by substituting Example 87A for Example 31A in
Example 31B. '"HNMR (CDCL) 6 8 27 (d, 1H), 7 77 (dd, 1H), 7.61 (d, 1H), 4 96 (s, 2H),
399 (s, 3H).
28
Example 87C
methy! S-cyano-2-(((4-cyanophenyl)(1-methyl-1H-imidazol-5-yl)methoxy)methyl)benzoate
A mixture of Example 87B (0.100g, 0.394 mmol) and Example 1B (0.101 g, 0 472

mmol) in dichloromethane (3 mL) was warmed with a heat gun until a clear solution resulted,

30 treated with silver (I) oxide (0 365 g, 1.58 mmol), wrapped in aluminum foil, and stirred at
room temperature for two days. The solid was filtered through diatomaceous earth (Celite®),
concentrated, and purified by flash column chromatography on silica gel with 10:0.2:0.02 to
10:1:0 1 ethyl acetate/methanol/NH4OH to provide 78 5 mg (52%) of the desired product as a
pink form. MS (DCIUNH3) m/z 387 1 (M+H)"; '"H NMR (CDCl) 6 8.28 (s, 1H), 7.89 (d,

35  1H), 7.83 (d, 1H), 7 69 (d, 2H), 7.54 (d, 2H), 7 48 (s, 1H), 6 89 (s, 1H), 5 72 (s, 1H), 5.01 (q,
2H), 3.89 (s, 3H), 3 45 (s, 3H).
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chromatography on silica gel with 10:0.2:0.02 to 10 1.0 1 ethyl acetate/methanol/NH4OH to

provide 38 mg (79%) of the desired product. MS (HR-FAB): calculated. 463.1882 (M+H)",

observed' 463.1883 (M+H)"; "H NMR (CDCls) § 8.53 (br s, 1H), 8.12 (d, 1H), 8 01 (s, 1H),

7.94 (d, 1H), 7 79 (dd, 1H), 7.63 (d, 1H), 7.54-7.45 (m, 4H), 7.41 (s, 1H), 6.97-6 94 (m, 2H),
15  5.69 (s, 1H), 4.84 (q, 2H), 3.35 (s, 3H), 2.39 (s, 3H)

Example 88
N-(3-chlorophenyl)-5-cyano-2-(((4-cyanophenyl)(1-methyl-1H-imidazol-5-

ylmethoxy)methyl)benzamide

20
Example 88A
5-cyano-2-(((4-cyanophenyl)(1-methyl-1H-imidazol-5-yl)methoxy)methyl)benzoic acid
A solution of Example 87C (0 426 g, 1 10 mmol) in THF/methanol (12 mL/4 mL) at
0 °C was treated with a solution of LiOH-H,0 (0.139 g, 3 30 mmol) in water (1 mL), warmed
25  to room temperature, stirred for about 18 hours, and concentrated. The concentrate was

dissolved in water and ethyl acetate and the aqueous layer was adjusted to pH 5 with IN HCI

and extracted twice with dichloromethane. The combined organic phases were dried

(MgSO0s,), filtered, and concentrated to provide the hydrochloride salt. The concentrate

(0 349 g, 78%) was used directly without further purification. 'H NMR (CDCl;) § 9.11 (br s,
30 1H), 7.87(d, 1H), 7 81-7 79 (m, 2H), 7.70 (d, 2H), 7 54 (d, 2H), 7 35 (s, 1H), 5.77 (s, 1H),

5.07 (q, 2H), 3 37 (s, 3H)

Example 88B
N-(3-chlorophenyl)-5-cyano-2-({(4-cyanophenyl)(1-methyl- 1 H-imidazol-5-

35 yl)methoxy)methyl)benzamide
A solution of Example 88A (25 0 mg, 0.0611 mmol) in DMF (1 5 mL) was treated
with 3-chloroaniline (9 7 uL, 0.0917 mmol), EDC (17.6 mg, 0 0917 mmol), HOBT (12 4 mg,
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'3 %g@lo‘@ r@eﬁ ﬁ& Q“@s p@lﬁ}%g}&( h(éhr at g{é@%g %) -
Q.
acetate/methanol/N}L (10 02002to10:1 ) to prov1de 4.0 mg (48 % of the desired
product as an off-white solid. MS (ESI) m/z 482 0 (M+H)"; '"H NMR (CDCl3) 6 8.70 (s, 1H),
7.81 (s, 1H), 7 66 (d, 1H), 7.57 (s, 1H), 7 54 (d, 1H), 7.50 (d, 2H), 7.36 (d, 2H), 7.29-7 26 (m,
1H), 7.21-7.18 (m, 2H), 7.09-7.08 (m, 1H), 6.69 (s, 1H), 5.55 (s, 1H), 4.76 (g, 2H), 3 28 (s,
3H).
10
Example 89
5-(((4-cyanophenyl)(1-methyl-1H-imidazol-5-yl)methoxy)methyl)-6-(2.2-difluoro-1,3-
benzodioxol-5-yl)pyridine-2-carbonitrile

15 Example 89A
2-bromo-3-methylpyridine 1-oxide

A solution of 2-bromo-3-methylpyridine (10.0 mL, 0 0898 mol) in dichloromethane
(150 mL) at 0 °C was treated with mCPBA (~77%, 22.1 g, 0.0987 mol) in three equivalent
portions. The mixture was warmed to room temperature, stirred for 18 hours, cooled to 0 °C,
20  and treated with IN NaOH (50 mL). The organic phase was washed with 1N NaOH and
saturated NaHCO3, dried (MgSOy), filtered, and concentrated. The concentrate was purified
by flash column chromatography on silica gel with ethy! acetate and 9:1 ethyl
acetate/methanol to provide 7.83 g (47%) of the desired product. MS (DCI/NH3) m/z 187.9
(M+H)", '"H NMR (CDCls) 8 8.28-8.26 (m, 1H), 7.15-7 09 (m, 2H), 2 46 (s, 3H).
25
Example 89B
6-bromo-5-methylpyridine-2-carbonitrile
A solution of Example 89A (36.4 g, 0.194 mol) in 1,2-dichloroethane (480 mL) was
treated with trimethylsilyl cyanide (31.4 mL, 0 252 mol) and dimethylcarbamyl chloride
30 (23.4mL, 0252 mol) The reaction mixture was heated to 80 °C for 5 hours, cooled to room
temperature, and stirred for about 18 hours The mixture was treated with 10% NaHCOj3

solution, stirred for 10 minutes, and extracted twice with dichloromethane. The combined
extracts were dried (MgSOQs), filtered, and concentrated. The concentrate was recrystallized
from ethyl acetate three times to provide 17 7 g of the desired product mixed with the

35 biscyano byproductina 2 7:1 ratio The mixture was used directly without purification.

Example 89C
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Example 91A
3-i0do-4-methylbenzonitrile

20 The desired product was prepared by substituting 4-amino-2-chlorobenzonitrile with
2-amino-3-methylbenzonitrile following the procedure in Example 54A MS (DCI/NH3) m/z
261 (M+NH,)*; "H NMR (CDCls) 6 8 80 (d, 1H), 7.54 (dd, 1H), 7.32 (d, Hz), 2.50 (s, 3H).

Example 91B
25 4-(bromomethyl)-3-iodobenzonitrile

The desired product was prepared by substituting Example 91A for Example 31A in
Example 31B. MS (DCI/NH;) m/z 338 8 (M+NH,)"; '"H NMR (CDCl5) & 8 143 (d, 1H), 7 63
(dd, 1H), 7.56 (d, 1H), 4 57 (s, 2H)

30 Example 91C
4-cvanophenyl)(1-methyl-1H-imidazol-5-yl)methoxy)methyl)-3-iodobenzonitrile

The desired product was prepared by substitutingExample 91B for Example 87B in
Example 87C. MS (DCI/NH;) m/z 455 0 (M+H)*; "H NMR (CDCl3) § 8.11 (d, 1H), 7.71-
7 67 (m, 3H), 7.56 (t, 3H), 7.48 (s, 1H), 6.99 (s, 1H), 5 70 (s, 1H), 6.55 (q, 2H), 3.41 (s, 3H).
35
Example 91D
6-fluoropyridin-3-ylboronic acid
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A solution o Example 1C (0.385 g, 0.848 mmo]) in toluene (7.5 mL) and ethanol

(7 S mL) was treated with Example 91D (0 239 g, 1.70 mmol), Na,CO3 (0.198 g, 1.87

10 mmol), and Pd(PPhs3)s (49.0 mg) The reaction mixture was heated to 80 °C in a pressure
vessel for about 18 hours The mixture was concentrated and the concentrate was partitioned
between ethyl acetate and saturated NaHCOs. The organic phase was dried (MgSQOy),
filtered, and concentrated The concentrate was purified by flash column chromatography
with 10:0.2:0.02 to 10:1°0.1 ethyl acetate/methanol/NH4OH to provide 0 246 g (69%) of the

15 desired product. MS (DCI/NH3) m/z 424.1 (M+H)"; 'H NMR (CDCl;) & 8.17 (d, 1H), 7.74
(dd, 1H), 7 69 (dt, 1H), 7.65 (d, 3H), 7 57 (d, 1H), 7.42-7 39 (m, 3H), 7.00 (dd, 1H), 6 89 (s,
1H), 5.52 (s, 1H), 4 45 (q, 2H), 3.30 (s, 3H).

Example 91F
20 4-(((4-cyanophenyl)(1-methyl-1H-imidazol-5-yl)methoxy)methyl)-3-(6-0x0-1.6-

dihydropyridin-3-yl)benzonitrile
A mixture of Example 91E (0.230 g, 0.543 mmol) in acetic acid (28 mL) and water (7

mL) was heated at 90 °C for 3 days and concentrated The concentrate was lyophilized to

provide 0 251 g (96%) of the desired acetic acid salt The concentrate was dissolved in
25  dichloromethane and washed with saturated NaHCQO;. The organic phase was dried
(MgSO0,), filtered, and concentrated to provide 0.109 g of the desired product. The crude
product was used directly without further purification. MS (DCI/NH;) m/z 422.1 (M+H)"
(data for acetic acid salt); "H NMR (CD;OD) & (data for free base) 7.78-7.71 (m, 4H), 7.67
(d, 1H), 7.60-7.57 (m, 1H), 7 55 (d, 1H), 7.51 (d, 2H), 7.45 (d, 1H), 6 68 (s, 1H), 6.55 (d,
30 1H), 5.76 (s, 1H), 4.57 (q, 2H), 3.45 (s, 3H).

Example 91G

35 dihydropyridin-3-yl)benzonitrile
A solution of Example 91F (27.3 mg, 0.0648 mmol) in DMF (2 mL) at 0 °C was

treated with NaH (60%, 3 1 mg, 0.0777 mmol), stirred for 15 minutes, and treated with n-
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Example 93

(trifluoromethoxy)-1,1'-biphenyl-3-carbonitrile

25 Example 93A
(1R.28,5R)-2-isopropyl-5-methylcyclohexyl (4-cyanophenyl)(oxo)acetate
A mixture of ethyl (4-cyanophenyl)(oxo)acetate (35 2 g, 173 mmol), (1R,2S,5R)-

(-)-menthol (41.0 g, 262 mmol), and titanium ethoxide (3 6 mL, 17 mmol) was heated to 80
°C under vacuum for 60 hours The mixture was diluted with MTBE (1 5 L), washed

30  sequentially with 10% HCI (2 x 300 mL), saturated aqueous NaHCO3, and brine, dried
(MgS0,), filtered, and concentrated. The concentrate was purified by flash column
chromatography on silica gel with 2% ethyl acetate/hexanes to provide the desired product
(50.0 g, 92% yield). "HNMR (CDCls) § 8.12 (m, 2H), 7 82 (m, 2H), 5 01 (ddd, 2H), 2.15
(m, 1H), 1.91 (m, 1H), 1 72 (m, 2H), 1.55 (m, 2H), 1 16 (m, 2H), 0.97(d, 3H), 0.91 (d, 3H),

35 083(d,3H)

Example 93B
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! 10%<$&of the T1O0S&RH O&ﬁ&tw&H-mm@m&&n(a)bove in THF 120 mL) over 15 minutes.

D gg;g;@ﬁgmm SRR e 5 SRR hea Wik QP
NH4C1 (100 mL), and the layers were separated. The aqueous phase was extracted with ethyl
acetate (300 mL) and the combined organic phases were washed with brine. The reaction

15  mixture was filtered through diatomaceous earth (Celite®), treated with toluene (~250 mL),
concentrated at a bath temperture of 60 °C. The mixture was allowed to sit for 18 hours and
then filtered The filter cake was washed with toluene and dried under vacuum at 50 °C to
provide 30.0 g (81% potent, 77% vyield; 97.4% de). MS (ACPI) m/e 396 (M+H)"; '"H NMR
(CDs0D) 6 8.02 (br s, 1H), 7 78 (d, 2H), 7.63 (d, 2H), 7.13 (br s, 1H), 4.76 (ddd, 1H), 3 49

20 (s,3H),206 (brd, 1H), 1.72-1.60 (m, 2H), 1.55-1.42 (m, 1H), 1.30 (m, 1H), 1.14 (q, 1H),

1 07-0.98 (m, 2H), 0.95 (d, 3H), 0 94-0.84 (m, 1H), 0.66 (d, 3H), 0.50 (d, 3H)

Example 93C
4-(1,2-dihydroxy-1-(1-methyl-1H-imidazol-5-yl)ethyl)benzonitrile

25 A mixture of Example 93B (2 15 g, 78% potency, 4 24 mmol) in THF (6 S mL) was
treated with a solution of 2M LiBH, in THF (3.3 mL, 6.1 mmol), heated to 55 °C for 3 hours,
cooled to room temperature, treated with 20% citric acid (12 mL), warmed to 50 °C for 30
minutes, and extracted with MTBE (2 x 20 mL). The aqueous phase was adjusted to pH >10
with 50% NaOH and extracted with 5'1 THF/ethyl acetate (2 x 30 mL). The combined

30  organic phases were concentrated, treated with citric acid (1 0 g), and concentrated to a
volume of approximately 6 mL. The solution was adjusted to pH >10 with 50% NaOH,
stirred for 2 hours, and filtered. The filter cake was washed with water (2 mL) and dried
under vacuum with an air bleed to provide 670 mg (61% potency, 40% potency adjusted
yield) of the desired product as one enantiomer in high excess. MS (ACPI) m/e 244 (M+H)+;

35 'HNMR (CD;0D) 6 7 70 (d, 2H) 7 55 (s, 1H) 7.54 (d, 2H) 7.18 (s, 1H) 4.00 (d, 1H) 3.89 (d,
1H) 3.30 (s, 3H).

Example 93D
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109&$&& dryl bSomMﬁ.G%ﬁ#&&e(ehﬂoﬁhﬁbﬂ%&cés)s—tfoﬂdﬂtd&d 64 i d4d Getertion
va.0% #) 8me for homc{‘%oougfé%%oéact is 10.58 minutes). The reaction was cooled to room
15 temperature and the phases were separated. The organic phase was filtered through a plug of
silica (2.5 g) and the silica plug was washed with toluene (25 mL). The filtrate was
concentrated to provide the desired product (3 472 g, 92% potency, 93% potency adjusted
yield). HRMS (FAB) calcd. for C14H7F4sNO (M+H)+: 282.0542, found 282.0536; 'H NMR
(CDCl3) & 7.76 (dd, 1H), 7.68 (ddd, 1H), 7 56 (m, 2H), 7.34 (m, 2H), 7.30 (dd, 1H), Be
20 (CDCl3) 6 161.9, 149.5, 134.9, 133.5, 131.9, 1304, 129 5, 121 2 (2), 120.4, 117.8, 117 7,
109.1; IR (KBr) 2230, 1514, 1490, 1265, 1256, 1223, 1210, 1157, Analytical. Pd 6 ppm, B
<30ppm, Na <lppm; mp ~ 63.5-64.2 °C.

25 Example 93E
6-((2S)-2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-4'-

(trifluoromethoxy)-1,1'-biphenyl-3-carbonitrile
A mixture of Example 93C (399 mg, 1.6 mmol) and Example 93D (640 mg, 2.3
mmol) in DMF (4 mL) was cooled to 0 °C, treated with IM LiHMDS in THF (1.5 mL),
30  warmed to room temperature, and stirred for 24 hours. The mixture was treated with 30%

methanol (15 mL) and the mixture was filtered The filter cake was mixed with ethyl acetate
(5 mL) at 50 °C for 20 minutes, slowly cooled to O °C, and stirred at 0 °C for 1 hour. The
solid was filtered, washed with 1 mL cold ethyl acetate, and dried at 45 °C under vacuum to
provide 250 mg (33% yield, >98% ee by HPLC) of the desired product. MS (ESI) m/e 505

35 (M+H)"; '"H NMR (DMSO-dg) 5 7.82 (dd, 1H), 7.74 (d, 1H), 7.61 (d, 2H), 7 53 (s, 1H), 7.44
(d, 1H), 7.41-7.25 (m, 6H), 7.13 (d, 1H), 6.45 (s, 1H), 4 75 (d, 1H), 4.55 (d, 1H), 3.17 (s,
3H). (o) (free base) = -59 616 ° (¢=10.156 mg/mL,CH3;0H).
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potassium fluoride (216.2 mg, 3.72 mmol, 3.1 equiv) The flask was evacuated and purged
with nitrogen three times, charged with deoxygenated THF (5 mL) and deoxygenated ethanol
(5 mL). Vigorous stirring was continued while the mixture was maintained under a nitrogen

25  atmosphere. The mixture was heated to 80 °C until the HPLC analysis indicated the
disappearance of the aryl bromide (less than 4 hours). The assay yield was 89% for the
desired product

It will be evident to one skilled in the art that the present invention is not limited to
30 the forgoing illustrative examples, and that it can be embodied in other specific forms
without departing from the essential attributes thereof It is therefore desired that the
examples be considered in all respects as illustrative and not restrictive, reference being made
to the appended claims, rather than to the foregoing examples, and all changes which come
within the meaning and range of equivalency of the claims and therefore intended to be
35 embraced therein.
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R? is selected from the group consisting of aryl, heterocycle, and cycloalkyl;

R**€ are each independently selected from the group consisting of hydrogen,
NR’C(0), C(O)NR’, alkanoyl, alkenyl, alkoxy, alkoxyalkyl, alkyl, alkylsulfonyl, alkynyl,
amido, amino, aminoalkyl, aminosulfonyl, aryl, arylalkyl, aryloxy, arylsulfonyl, azido,
25 carboxy, cyano, cyanoalkyl, cycloalkyl, cycloalkylalkyl, halo, haloalkoxy, haloalkyl,
heterocycle, (heterocycle)alkyl, hydroxy, hydroxyalkyl, nitro, nitroalkyl, oxo, and thio(oxo),
R’ is selected from the group consisting of hydrogen, alkyl, aryl, cycloalkyl,
cycloalkylalkyl, heterocycle, (heterocycle)alkyl, and trialkylsilyl;
R’ is selected from the group consisting of hydrogen, alkoxyalkyl, alkyl, amidoalkyl,
30 aminoalkyl, aryl, arylalkyl, cycloalkyl, cycloalkylalkyl, carboxyalkyl, heterocycle,
(heterocycle)alkyl, hydroxyalkyl, and a nitrogen protecting group,
each R' is independently selected from the group consisting of hydrogen, alkoxy,
alkyl, amino, halo, and hydroxy,
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3 F(109 ( n,!dyafif, @%@ hats ()-T 1098 9& ()-  "109%® 9& () -

;ow 0& 0x$10x$CS/|[ A410XS " "1000' 9& ()-S * @O%W' 9&' ()-f @OWE ()-f

%4.0%9; 9& ()-@f %0%'\& ()-@L 3 F(10% $& ()-/c=M[: A410x$ ' 109@' 9& () -
3&210%9 & ()A corbiamd a8ariing To OlaifwDwhérein) -  YmL0%' 9& ()- . 1090 9& () - SMY(

[T A41085. 1512034kl e U5 Lokcink o Cind PSRy e, %0 10% €8 ()9
L% selected from ‘the group consisting of a bond, NR® SO, and C(O)NR
wherein each group is drawn with its left end attached to F and its right end attached to R3,
5 Xis NR’,
R? is selected from the group consisting of hydrogen and hydroxy;
R’ is selected from the group consisting of aryl and heterocycle;
R% s hydrogen; and
pisOorl.
10
4 A compound according to Claim 3 wherein E is selected from the group consisting of
pyridinyl, pyrimidinyl, pyrazinyl, 1,4-dihydropyridinyl, and 1,2-dihydropyridinyl.

5. A compound according to Claim 4 wherein E is pyridinyl.
6. A compound according to Claim 5 wherein
R"®is cyano; and
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10 4-(3-chlorophenyl)-5-(((4-cyanophenyl)(1-methyl- 1H-imidazol-5-yl)methoxy)methyl)-2-
pyridinecarbonitrile,
5-(((4-cyanophenyl)(1-methyl- 1H-imidazol-5-yl)methoxy)methy!)-6-(2,2-difluoro-1,3-
benzodioxol-5-yl)pyridine-2-carbonitrile, and
5-(((4-cyanophenyl)(1-methyl- 1 H-imidazol-5-yl)methoxy)methyl)-6-(3, 5~
15 difluorophenyl)pyridine-2-carbonitrile

8. A compound according to Claim 4 wherein E is selected from the group consisting of
1,4-dihydropyridinyl and 1,2-dihydropyridinyl.

9. A compound according to Claim 8 wherein
R'®is cyano; and
R and R% are hydrogen.

10. A compound according to Claim 9 selected from the group consisting of
4-(3-chlorophenyl)-N-((4-cyanophenyl)(1-methyl-1H-imidazol-5-yl)methyl)- 1-methyl-6-
oxo-1,6-dihydro-3-pyridinecarboxamide;
1-(3-chlorophenyl)-6-(((4-cyanophenyl)(1-methyl-1H-imidazol-5-yl)methoxy)methy!)-4-
5  oxo-1,4-dihydro-3-pyridinecarbonitrile;

4-(((4-(3-chlorophenyl)-6-oxo-1,6-dihydro-3-pyridinyl)methoxy)(1-methyl- 1H-imidazol-5-
yl)methyl)benzonitrile;
4-(((4-(3-chloropheny!)-1-methyl-6-oxo- 1,6-dihydro-3-pyridinyl)methoxy)(1-methyl-1H-
imidazol-5-yl)methyl)benzonitrile,

10 5-(3-chlorophenyl)-6-(((4-cyanophenyl)(1-methyl-1H-imidazol-5-yl)methoxy)methyl)-1-
methyl-2-oxo-1,2-dihydro-3-pyridinecarbonitrile;
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16. A compound according to Claim 15 selected from the group consisting of

5-(3-chloropheny!)-6-(((4-cyano-3-fluorophenyl)(1-methyl-1H-imidazol-5-

yl)methoxy)methyl)-1-methyl-2-ox0-1,2-dihydro-3-pyridinecarbonitrile; and

6-(((3-chloro-4-cyanophenyl)(1-methyl- 1H-imidazol-5-yl)methoxy)methyl)-5-(3-
5  chlorophenyl)-1-methyl-2-oxo0-1,2-dihydro-3-pyridinecarbonitrile.

17. A compound according to Claim 3 wherein E is phenyl.
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SRR PR O S g RS-

1090$9& Wsthylhe Pfeﬂswfeam‘@mow#}& O)-@ 1 1"1099%$9& ()- & 1"10% & ()-
5.$10% Scfanok2-F(4-csdpiey()) t-methyl-1H-imidazol-5-yl)methoxy)methyl)-N-(4-

15  methylpyridin-2-yl)benzamide;
N-(3-chlorophenyl)-5-cyano-2-(((4-cyanophenyl)(1-methyl-1H-imidazol-5-
yl)methoxy)methyl)benzamide;
4-(((4-cyanophenyl)(1-methyl-1H-imidazol-5-yl)methoxy)methy!)-3-(6-oxo-1-propyl-1,6-
dihydropyridin-3-yl)benzonitrile; and

20  4-(((4-cyanophenyl)(1-methyl- 1H-imidazol-5-yl)methoxy)methyl)-3-(6-propoxypyridin-3-
yDbenzonitrile.

21. A compound according to Claim 17 wherein one of R*® is halo.
22. A compound according to Claim 21 wherein R is heterocycle.
23. A compound according to Claim 22 wherein

R8s cyano; and

R' and R? are hydrogen.

24. A compound according to Claim 23 selected from the group consisting of
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28. A compound according to Claim 27 selected from the group consisting of
4-(((2',5-dichloro(1,1'-biphenyl)-2-ylymethoxy)(1-methyl-1H-imidazol-5-
yl)methyl)benzonitrile;
4-(((5-chloro-2"-methyl(1, 1'-biphenyl)-2-yl)methoxy)(1-methyl-1H-imidazol-5-
5  yl)methyl)benzonitrile,
4-(((5-chloro-2'-methoxy(1, 1'-biphenyl)-2-yl)methoxy)(1-methyl-1H-imidazol-5-
yDmethyl)benzonitrile;
4-(((3',5-dichloro(1,1'-biphenyl)-2-yl)methoxy)(1-methyl-1H-imidazol-5-
yl)methyl)benzonitrile;

10 4-(((5-chloro-3'-methyl(1,1'-biphenyl)-2-yl)methoxy)(1-methyl-1H-imidazol-5-
yl)methyl)benzonitrile;
4-(((5-chloro-3'-(trifluoromethyl)(1,1'-biphenyl)-2-yl)methoxy)(1-methyl- 1H-imidazol-5-
yl)methyl)benzonitrile;
4-(((5-chloro-3'-methoxy(1,1'-biphenyl)-2-yl)methoxy)(1-methyl-1H-imidazol-5-

15 yD)methyl)benzonitrile;
4-(((5-chloro-3'-fluoro(1,1'-bipheny!)-2-yl)methoxy)(1-methyl-1H-imidazol-5-
yl)methyl)benzonitrile;
4-(((4',5-dichloro(1,1'-biphenyl)-2-yl)methoxy)(1-methyl-1H-imidazol-5-
yl)methyl)benzonitrile;

20  4-(((4-chloro-2-(1-naphthyl)benzyl)oxy)(1-methyl-1H-imidazol-5-yl)methyl)benzonitrile;
4-(((3'-amino-5-chloro(1,1'-biphenyl)-2-yl)methoxy)(1-methyl-1H-imidazol-5-
yl)methyl)benzonitrile;
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yl)methyl)benzonitrile;

4-(((5-chloro-3'-formyl(1, 1'-biphenyl)-2-yl)methoxy)(1-methyl-1H-imidazol-5-

yl)methyl)benzonitrile; and

4-(3-(3',5-dichloro(1,1'-biphenyl)-2-yl)-1-hydroxy- 1-(1-methyl-1H-imidazol-5-y1)-2-
40  propynyl)benzonitrile.

29. A compound according to Claim 25 wherein the aryl is substituted with two or three
substituents independently selected from the group consisting of alkoxy, alkyl, and halo.

30. A compound according to Claim 29 wherein
R8s cyano, and
19 20
R " and R™" are hydrogen.
31. A compound according to Claim 30 selected from the group consisting of

4-(((5-chloro-3',4'-dimethyl(1,1'-biphenyl)-2-yl)methoxy)(1-methyl-1H-imidazol-5-
yl)methyl)benzonitrile,
4-(((5-chloro-2',5'-dimethoxy(1,1'-biphenyl)-2-yl)methoxy)(1-methyl-1H-imidazol-5-

5  ylmethyl)benzonitrile;
4-(((5-chloro-3',4"-dimethoxy(1,1'-bipheny!)-2-yl)methoxy)(1-methyl-1H-imidazol-5-
yl)methyl)benzonitrile,
4-(((5-chloro-3',4',5"-trimethoxy(1, 1'-biphenyl)-2-yl)methoxy)( 1-methyl- 1H-imidazol-5-
yl)methyl)benzonitrile;

10  4-((1-methyl-1H-imidazol-5-yl)((2',3',5-trichloro(1,1'-biphenyl)-2-
yl)methoxy)methyl)benzonitrile;
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or a therapeutically acceptable salt thereof, wherein
5 L], X, and R? are as defined in Claim 1; and
R?! is selected from the group consisting of aryl and heterocycle.
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?

33. A compound according to Claim 32 wherein
L' is selected from the group consisting of NR® and O;
X is selected from the group consisting of NR’ and S; and
R’ is selected from the group consisting of amino, halo and hydroxy.

34. A compound according to Claim 33 wherein
L'is NR9; and
XisNR'.

35. A compound according to Claim 34 selected from the group consisting of
6-((2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethyl)(methyl)amino)-3'-
methoxy-1,1'-biphenyl-3-carbonitrile;
6-((2-(4-cyanophenyl)-2-fluoro-2-(1-methyl-1H-imidazol-5-yl)ethyl)(methyl)amino)-3'-

5 methoxy-1,1'-biphenyl-3-carbonitrile; and
6-((2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethyl)(methyl)amino)-4'-
(trifluoromethoxy)-1,1'-biphenyl-3-carbonitrile.

36. A compound according to Claim 33 wherein
Lis O, and
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5 R is aryl.

39. A compound according to Claim 38 selected from the group consisting of
6-(2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-3'-methoxy-1,1'-
biphenyl-3-carbonitrile;
6-(2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-3',4'-difluoro-1,1'-

5  biphenyl-3-carbonitrile,
6-(2-(4-cyanopheny!)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-4'-
(trifluoromethoxy)-1,1'-biphenyl-3-carbonitrile,
3'-chloro-6-(2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-4'-fluoro-
1,1'-biphenyl-3-carbonitrile,

10 6-(2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-3',5"-difluoro-1,1'-
biphenyl-3-carbonitrile;
6-(2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-3'-
(trifluoromethoxy)-1,1'-biphenyl-3-carbonitrile;
3',4'-dichloro-6-(2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl- 1H-imidazol-5-yl)ethoxy)-1,1'-

15  biphenyl-3-carbonitrile;
3',5'-dichloro-6-(2-(4-cyanophenyl)-2-hydroxy-2-( 1-methyl-1H-imidazol-5-yl)ethoxy)-1,1'-
biphenyl-3-carbonitrile;
6-(2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-3'-fluoro-1,1'-
biphenyl-3-carbonitrile;

20  3'-chloro-6-(2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-1,1'-
biphenyl-3-carbonitrile;
4-(2-(4~cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-3-(1-
naphthyl)benzonitrile, and
(8)-6-(2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-4'-

25  (trifluoromethoxy)-1,1'-biphenyl-3-carbonitrile.
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15  biphenyl-3-carbonitrile;
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45 A compound according to Claim 44 selected from the group consisting of
3-(1,3-benzodioxol-5-yl)-4-(2-(4-cyanophenyl)-2-fluoro-2-(1-methyl-1H-imidazol-5-
yl)ethoxy)benzonitrile;
4-(2-(4-cyanophenyl)-2-fluoro-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-3-quinolin-8-

5  ylbenzonitrile; and
4-(2-(4-cyanophenyl)-2-fluoro-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-3-(2,2-difluoro-1,3-
benzodioxol-5-yl)benzonitrile.

46 A compound according to Claim 33 wherein
L'is0;
Xis NR7;
R%is amino; and
5 R* is aryl.

47 A compound according to Claim 46 which is
6-(2-amino-2-(4-cyanophenyl)-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-4'-(trifluoromethoxy)-
1,1'-biphenyl-3-carbonitrile.

48. A compound which is
6-(2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-4'-

(trifluoromethoxy)-1,1'-biphenyl-3-carbonitrile.

49 A compound which is
6-((2S)-2-(4-cyanophenyl)-2-hydroxy-2-(1-methyl-1H-imidazol-5-yl)ethoxy)-4'-
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(trifluoromethoxy)-1,1'-biphenyl-3-carbonitrile

50 A pharmaceutical composition comprising a compound of Claim 1 or a
therapeutically acceptable salt thereof, in combination with a therapeutically acceptable
carrier

51. A method for inhibiting farnesyltransferase in a patient in recognized need of such
treatment comprising administering to the patient a therapeutically acceptable amount of a
compound of Claim 1, or a therapeutically acceptable salt thereof.

52 A method for treating cancer in a patient in recognized need of such treatment

comprising administering to the patient a therapeutically acceptable amount of a compound
of Claim 1, or a therapeutically acceptable salt thereof
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