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S, S(0)2, or N(R1l) (R2X) wherein RR2x are the sane or different, 30 and are
each independently hydrogen, alkyl, or -C(0)CH3; WO
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addition, localization of TRPV3 in non-neuronal tissues, especially skin, suggests also that

15  pharmacological modulation of the channel may provide a therapy to treat diseases that
impair the skin barrier (Montell, C. Cell, 2010, April 16, 218-220) and have additional, as yet
unidentified, benefit for disease states beyond pain. Accordingly, compounds that can

modulate one or more functions of TRPV3 can have various therapeutic utilities.

20 SUMMARY OF THE INVENTION

Disclosed herein are compounds of formula (T)

4y
or pharmaceutically acceptable salts, solvates, salts of solvates, or solvates of salts thereof,

25  wherein
each occurrence of R? and R®, are each independently hydrogen, alkyl, haloalkyl,
halogen, OH, O(alkyl), or optionally substituted phenyl;
uis 0, 1, or 2;
X% is CH, O, 8, $(0)s, or NR™)(R¥) wherein R'* and R* are the same or different,
30 and are each independently hydrogen, alkyl, or -C(O)CHs;



20& is &d or -(CRlgR2g),- 02d whereinr is 1, 2, or 3; Rig
and R2g are the sane or different, and are each independently hydrogen,

al kyl, O(wbkyi2/0195360) CH3, or hal oal kyl; &Q2d is aryl, hereraaN2yi0/001213

cycl oal kyl, heterocycle, or cyclaoal kenyl, optionally 25substituted with 1,
2, 3, 4, or 5 substituents independently selected fromthe group consisting
of &d, al kyl, alkenyl, allcynyl, halogen, haloal kyl, -CN, -0ORf, -0C(0)R,

-0 0NR12C415~ 2) R -N(R) 2,
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-(CR a al)ﬁ'd {(N aBoyd. @B @) Rfn is 1, then X is
- (CR akitp) g- OC(O)N(Rf)Z (CRI aRI b)q S (0)2Re 30-(CR aRI b) g- S(0) 2N( Rf) 2,
-(CRaR11')g-C(0)R1, -(Cl214Rl1b)g-C(0)ORf, -(CRIaRlb)qg-C(0)N(Rf) 2,

_(CRi aRi b) qI\igtare integfys 4R pAocheNheRfayIE(cp Jitferent, (a0RamRhdh) ihdddeRicnt 0) 2Re,

- (CrlaB Q)@4N(Rf)C(O)O(Re) -(CRIaRi b)g-N(Rf) C(0O) N(Rf) 2, and

(CRIaRIb)q Ria and Rib, are the sane or different, and
at each occE¥ehn &R isancpEpnal ﬁ@ép@lmt@ntahysmmumgbmarbah mpm of@liiedi‘@l oal kyI

R AR R oL X b REPORB VO RESD, o e FSuPRg, - =
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opt!Ponapitginingtene plttmoewdymntatpms 2, 3, 4, or 5 10substituents independent!y
sel ected fr g (;Qezgrgrqp consi sting of aI kyl, al kenyl, al kynyl,
-X' is -OH and X? is hydrogen; or —X" is =NOR' and X2 is absent wherein R¥ is
hydrogen, alkyl, or -C(O)alkyl;
G' is aryl, heteroaryl, cycloalkyl, heterocycle, or cyclaoalkenyl; optionally substituted
15 with 1, 2, 3, 4, or 5 substituents independently selected from the group consisting of alkyl,
alkenyl, alkynyl, halogen, haloalkyl, OH, O(alky1), NH,, N(H)(alky1), N(alkyl),, heteroaryl,
and heterocycle; wherein the heteroaryl and the heterocycle moieties are each independently
unsubstituted or substituted with 1, 2, 3, 4, or 5 substituents selected from the group
consisting of alkyl, O(alkyl), halogen, and haloalkyl;
20 G?is G* or -(CR'®R%),-G* wherein
ris 1,2, or 3;
R’ and R are the same or different, and are each independently hydrogen,
alkyl, O(alkyl), C(O)CHs, or haloalkyl;
G is aryl, heteroaryl, cycloalkyl, heterocycle, or cyclaoalkenyl, optionally
25  substituted with 1, 2, 3, 4, or 5 substituents independently selected from the group consisting
of G, alkyl, alkenyl, alkynyl, halogen, haloalkyl, -CN, -OR’, -OC(O)R?, -OC(O)N(RY),,
-S(0):R’, -S(0):N(RY),, -C(O)RY, -C(O)OR’, -C(OIN(R),, -NRS,, -NRHC(OR’,
-NRHS(0)R?, -NRHC(O)O(R?), -NRHC(OIN(RY),, -(CR¥R™),-G*, -(CR'"R™®),-OR’,
-(CR"R™"),-OC(O)R’, -(CR¥R'*)4-OC(O)N(RY),, -(CR¥R™)-S(0),R",
30 «(CRPR™)-S(0):N(RY,, -(CR*R™),-C(O)RY, -(CRR™®),-C(O)OR’,
«(CR"R™)-C(O)NRY),, -(CRPR™)-N(R),, -(CRVR'®)-NRHC(O)R’,
«(CR"R™),-N(RHS(0),R®, -(CRPR™)-NRHC(0)OR®), -(CRR'®)-NRHC(OINRY,, and
-(CR™R™),-CN;



hal ogen, hal oal kyl, -CN,-0C(0)k', -0C(0)N(102, -S(0)2Rk, -S(0)2N(R) 2,
-QO)R -(0)OR, -C(O)N(R)2, -N(R)2, -N(Ri )C(0)R3, -N(R)S(0)2Rk,
-N(Ri ) C( Oy0O(2Rk)y01931B( R) C(O) N(R) 2, -(CR -(CRi aRl))qg-S (0) 2RrjcN2)mRloar3. | b. cr
K) S(0)2N(R )2, -(CRlaK 1))C(0)R,..(cRla-- Ib. cr K) C(0)0OR, 15 (c
RiaRlb)g_c (O)N(R )2, -(CR aRi b)q-N(Ri)Z -(CRi aR11' ) g- N(10C(0) Ri ,

(cRla., K) NR)S(0)2Rk, ..(cR a- cr K) N(Rl)C(O)O(Rk) -(CR a- |b.

K ) 1\1"(Ri)O(0) NBad k2, aremsméls;@a@ema 1 o6 58056 Of Ris
mdepen{cﬂlltgeﬂ?tEelil hydr ogen, al kyl, or hal ol alk an eac occurrence of RK is

i ndeper iy RXA‘"O%F% ql\lﬁ/ﬂ:cﬂfhﬁl@ll‘yl 20Anot her aspect relates to
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a conpound d scrlbed herein or nace Cept a sol vat e,
salt of (GRBIWw'e, or sol vate of a salt thereof in conbination with a

pharsmaceut i cal | ye&ﬁ%@&{n@ggqu@{ags 1h§«!£8n¢§ﬁff§t‘alﬁ§lni‘i’a?§lbli rpy ofan be adm nistered

in accordance wi th metho escri erern,’typlca as part of a
therape(@RcRrhtﬁ iren for treatnment or prevention of 25conditions and

di sorders rel at eg e{tQacE%g\{g‘reﬁ‘&t k‘iﬁﬁ?ndgm Qa&ti cularly, the nethods are
ed t

useful for treati’ng condition$ re ‘parn’such as, but not limted to,
chronic pain, neeachpatuieecepdiG is indeicodsptly wryl, ﬂnauem,arydzszyeioakylhrl tic pain,
infla ' I S tive pain, and
eve paraneteBRledyGACRY, B Eeach IR EbRET B2 LB orpotinds o
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S SR TR TR o o
-(CR™R™)-S(0):RY, -(CRVR™)-S(0);N(RY),, -(CRR™),-C(O)R!, -(CR*R™®),-C(O)OR’,
15 -(CR¥R™)-C(O)N(RY),, -(CRR™)-N(RY),, -(CR*R™)-N(R)HC(O)R,
-(CRPR™)-NRHS(O)RY, -(CR¥R™®)-N(RHC(0)ORY), -(CRMR™)-NRHC(O)N(RY),, and
-(CR™R™),-CN;
each occurrence of R is independently hydrogen, alkyl, or halolalkyl; and
each occurrence of R* is independently alky] or halolalkyl.
20 Another aspect relates to pharmaceutical compositions comprising therapeutically
effective amount of a compound described herein or pharmaceutically acceptable salt,
solvate, salt of a solvate, or solvate of a salt thereof, in combination with a pharmaceutically
acceptable carrier. Such compositions can be administered in accordance with methods
described herein, typically as part of a therapeutic regimen for treatment or prevention of
25  conditions and disorders related to TRPV3 activity. More particularly, the methods are
useful for treating conditions related to pain such as, but not limited to, chronic pain,
neuropathic pain, nociceptive pain, osteoarthritic pain, inflammatory pain, cancer pain, lower
back pain, post operative pain, and eye pain.
Further, provided herein are uses of the present compounds or pharmaceutically
30  acceptable salts, solvates, or salts of solvates thereof, in the manufacture of medicaments for
the treatment of the disease or conditions described above, alone or in combination with a
pharmaceutically acceptable carrier, particularly for the treatment of pain such as, but not

limited to, chronic pain, neuropathic pain, nociceptive pain, osteoarthritic pain, inflammatory



pai n, cancer pain (e.g. bone cancer pain), |ower back pain, post operative
pain, and eye pain, or conbinations thereof. The conpounds, conpositions
conpri si /yotzne/aespounds, pharmaceutically accept abl e sactraN2solvoaties,
salts of the solvates, or solvates of the salts thereof, and nethods 5 for
treating or preventing conditions and disorders by adm nistering the
conpounds or conpositions thereof, are further described herein.
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i s i ndeqhisstessshofld petde dedmadite hurpvathe serpelobthedoentiorence. Furt her,

conbi nations of variables are permissible only if such conbinations result
in stabl e conpounds. Stable conpounds are conpounds t hat can be isol ated
frof a reaction m xtiF ED DESGCRIPTIQNOF DHE | iMd that, as used in
this SpeCIftgﬂthQB%@ﬁn&nﬁ hntended cl ai ns, the singular form"a," "an,

and "the" include plural referents unl ess the cont ext clearly dictates

ot herwi se. Thus, for exanple, ﬁéf@genpe to "a conpound” includes a single
conpound as mell as one or nor e sane or different conpounds
reference to "optional a phai %cceptable carrier" refers to a
singl e optional pharmaceutically acceprabl e carrier as well as 30one or
nore pharnmaceutically acceptabl e car%ﬁer§<?%nd the like.

N

X2 2,
@
wherein G!, X', X2, X3, X* X°, G% Z!, R* R®, u, and p are as defined above in the Summary
15  and below in the Detailed Description are disclosed. Compositions comprising such
compounds and methods for treating conditions and disorders using such compounds and
compositions are also disclosed.
In various embodiments, compounds described herein may contain variables that
occur more than one time in any substituent or in the compound described or any other
20  formulae herein. Definition of a variable on each occurrence is independent of its definition
at another occurrence. Further, combinations of variables are permissible only if such
combinations result in stable compounds. Stable compounds are compounds that can be
isolated from a reaction mixture.
a. Definitions
25 It is noted that, as used in this specification and the intended claims, the singular form
“a,” “an,” and “the” include plural referents unless the context clearly dictates otherwise.
Thus, for example, reference to “a compound” includes a single compound as well as one or
more of the same or different compounds, reference to “optional a pharmaceutically
acceptable carrier” refers to a single optional pharmaceutically acceptable carrier as well as

30  one or more pharmaceutically acceptable carriers, and the like.



As used in the specification and the appended cl ains, unless specified to
the contrary, the followng terns have the neani ng indicated: The
term "al kwoybi2/|as3ieased herein, neans a straight or branebedNydovocasbon
chain containing from2 to 10 carbons and containing at |east one

car bon-carbon double bond. The 5 term"C2-C4 al kenyl" neans an al kenyl
group containing 2-4 carbon atons. Non-limting exanpl es of al kenyl include

but a- 2, 3- di arsyﬂsed lﬁmmyélﬁcaaoﬂmmﬁaxﬂzpem?idﬁe?lh?/ |uﬁ@ss?§i)@@|ﬁé&’ﬂo,ﬂae'3%ong&t§'en>’:
met hyl - ept eny an eceny

4-pent e
The terﬁ%/}"g? %r@ﬁ aV"n‘é%\ gﬁ“ﬁi‘%@‘ﬁ"{‘%‘ht group derived froma straight or

branched chahethydilRednbansaf heteil, neAnRdtiapht &&ﬁ&h@d‘ﬁ&&&@ib@ hogaigt | east one
car bon- car bon doubl e 10 Represent ative exanpl es of al kenﬁ% ene include, but

are notConipinedipm §to LQgarkens and epniamipagtilqai one carbon-carhen dauplpbond. kThe' as used
her & n,teEaNSC,allehy1RingRhs e@fdl@hﬁl’?&%om%ﬁﬁﬂgrzah e&tbaygsﬁa@ aNE}QHm‘Rl?@' n
ons

cont ai ni ng from 1 to 10 carbon a term -Cy a " means a

st r ai grfaEplenpiateRddnel peg fta-2 4 dignsk é‘BeW&@rHE%nﬁbﬁ re%hﬁl-&rmpmylx 3to y carbon
at onms. yy@h leﬁgﬂ%r%d S HexbdA, zlﬁep?énWb- Oéi‘i?@»ﬁ%eﬁte%lrﬁid%&ec @4y branched chain,

sat ur at ed drocarbon contai ni ng_ 2 carbon atons or exanple "Cl- 4
al kyl " meandbatesn dkepylengt ms@rméh\e&nwwmder@a@ fremtastraiglidy deameldn cont ai ni ng

1to 4 ganh @o@ér%ﬁsofz%@r@}b%ﬁ afShns %Mdmﬂm 1448 ond bcﬁar?%r ﬁtdolngm ted to,

met hyl , ethyl, , 1so-prop butyl, sec- , 1so-butyl,

tertd bLReyresenﬁatwe mia}lllples @@B@mlwe inghedgplui e not hmﬁed<g¢l -CEB=GRetang| hexyl

2, 2-di n@%ﬁp@gtyl 2, 3-di net hyl pentyl n- heptyl n-octyl, 20 n- nonyl, and
n-decyl . The term "al kyl ene" neans a dival ent group derived froma
strai ght or The terotialllyl” saused Atrenh, pahs cstriBlrer brrarhedofatutatemhygocetbopon at ons,

not 11 g @it i 1R Ry U T EBEL ST, HpP FRFBGAR LG Pt 2

- CHZ CI—I(HfiiﬁMd-dmewm @EFhied hwdrogattzblcpmyiningago y sedo atoms nForesamsle aCanoal ght or

hain h ogar r.Q el : c atons and
con ai n%ﬂ' RreP 3as?lgc}noelgpan?}%gr?Hg%%%%}na%td?‘ P gﬁ%ggrggrpnldp% taﬁjﬁrégl?teor Prg&ggm C4 al kynyl ™
nmeans atorad. Iﬁonyiangﬂe)‘t(p CoaltydT meang afstraipht2r bandhed ahbosamtaevshy dRepbesent at i ve

A
faryl " aisl, uﬁ@dpﬁas@—pmpymmugrl phetyiyl, mo-batybltarybdtylcn-@er;tyl isdpemtylii cyclic aryl

Fusea. osotebdkgel Saipd ST Rk granRBRAT Y for Fnghadi Ehenst v ePr Y

gr oups ﬂﬁl&iyudﬁdﬁi.ldbgwdrm ndenyl (e.g. 2,3- dihydro-1Hinden-1-yl), indenyl,

napht hyl , hydr onapht hal e d tetr ht hal

1,2, 3, 4-tet @ﬁfﬁ’?‘gﬂlgﬁ ﬁépﬁsidw it ST, ?éf’?ﬂoﬁﬂﬁaﬁt& lE*é%{”ﬁé%ﬁﬁ’substl t ut ed
or SUbssfatuTrd#écﬂ@droc@ﬂEdnEﬂﬂﬁnbfpﬁbclblc@rbaﬂi Ntomb Sfoﬂéxfaﬁ@h?dfltm 4 dashopatoast nol ecul ar
noi ety through any substitutable glar bg aé CC %ﬁl neﬁ%&gn the bicyclic
ring sygtagpies of alkylengygcluds, Bpiargpotyapied {a, g{} gal & used herein,
nmeans acroRsYEIdS-,ahd aCIGEH; CH, The m)nocycl ic cycloalkyl is a
carbocyclic ring system containing three tao ei

5 carbon, a Zero
het 2 oat oms ThatFroe plyagU B wehbHeia, meaps ApiFaieht oF g%“r]l’@@ﬁl&*}"i‘ yq’?%a’ogyst ens
i ncl ude rglylpéo‘ﬂ %‘fr@xﬂ@’from%ghé’@é%éﬂ atorﬁé’ £1deReRinlg at fX&l Ak earkdn-cLbuml aplept yl , and
cycl ooc% |cycl ic cycloalkyl is a nonocyclic cycloal kyl fused to a
rmnocycbqﬂé Eb‘t‘leﬁaf Ry Cs plicyiy!” H@Sﬁ%ﬂb"E’&YéBTO@PS?H%‘P@§é‘IOPb2&f’C kyl ring may
cont ai n, @g@ ) r&%aﬂ‘e@&ﬁﬂ@i&fﬁl@ﬂﬁﬁncl@tﬁcbm%ﬁt 189 t@hceBMhyl,iv0, three, or

four car each | tWwo non-
propynyl 2—propynyl 3-butynyl, 2—pentynyl and 1-butynyl.

30 The term "aryl" as used herein, means pheny! or a bicyclic aryl. The bicyclic aryl is
naphthyl, or a phenyl fused to a monocyclic cycloalkyl, or a phenyl fused to a monocyclic
cycloalkenyl. Non-limiting examples of the atyl groups include dihydroindeny! (e.g. 2,3-
dihydro-1H-inden-1-yl), indenyl, naphthyl, dihydronaphthalenyl, and tetrahydronaphthalenyl
(e.g. 1,2,3 4-tetrahy dronaphthalen-1-y1). The aryl groups can be unsubstituted or substituted,



10 adj acent carbon atons of the ring system Non-limting exanples of such
bridged cycl oal kyl ring systens include bicyclo[3.1.1] hept ane,

bi cycl o[ 2v@.28j2dmapiiane, bicycl o[ 2. 2. 2| oct ane, bi cydo[ 3. 2P2Trnard®o1213

bi cycl o[ 3. 3. 1] nonane, bicycl o[ 4. 2. 1] nonane, tricyclo[3.3.1.03 7] nonane
(oct ahydr o- 2, 5- met hanopent al ene or nor adanmant ane), and

tricyclo[3.3.1.13" 7] decane (adamantane). The nonocyclic and the bicyclic

cycl oaldny i w@ahmylu@ atdRBéd foUhSshrédi mbReuBShHbibl adugtpdd sabBnddtieaiched to the

par ent m%l ecul ar ty thr ough any substitut abI e atom contained within the
ring syét mecomm Fiipy the bIEYicGHEREHA-" or "cycl oal kene" as used herein,

nmeans a MoNQeY fekth Coy@loabky Pl &7 Y6y d SalANSH 0 @M R, iR EnsSy/Bb:RIRy clithg amonocycl i ¢
cycl oal ken I has four-, "five-, six-, seven- or eight carbon atons and zero

het er odtifhc. Hiangnagiclivsrabenllod isd geeposydic sing sypiarecimnipg iaeniple@hbond, t he
fi ve- orcagion aﬁﬁﬁ%f&%térba&r@mtz%moh@l\é%oﬁdae ERbmpOodauRLFRoAgs. and the

seven- or eight-nenbered n ystens have one, two, or  three doubl e bonds.
Repr es Shistems peludsaivlorepyh chr}%ﬂ’@dw Flopenis}cvslahrehyy clghepiipsniing | ude, but are

not CrErya%s'c&lo Thwlgj(]&mf,aemyl lgyﬁlbg&?atce&xﬂ alkﬁxﬁéefah@é%{w cgycl oheptenyl,

and cycl oocten cyclic cycloal ken I's a nmonocyclic CKycil oal kenyl
fused tcddaalhﬁn‘@@yffm mopgay Flaeridpdy clig glealky rlrm Wr@@w one 025y didenckeny |

fused t ges”&l%ﬁ%éfrfs stifi G/ Gle ORI BRI or%&%rboi{ ESP{ED& hé:tv&;r ndl cyclic

cycl oal keRyf "r1ng may” contain’ one’ or two a ges each consi sting
of W¥ne,adiapent carboregomeef theting systebo Naatloniting @amvlelsmﬁ RuCh@nﬂmi qyelaallielj acent

carbon gng%gfteﬁ; mala&e &Wﬁxﬁﬁ%ﬁmﬁ%&@aﬁfwg ﬁhep%g%wé[% RcrdaBe bicyclic

cycl oal
4,5, 6, hmtoihhyhipnaneameycmﬂéad]noomteahyscdcdﬁaﬂﬂnmaieewvcloﬁrﬁdl 0>"Jnonane

O b RRa S G pehfond Oy ARRARKELLS, ANTHORYESH T ONELER Konyl can be

attach par en S Bedl ar “Hoi e I'tutable atom
cont ai r(adhmantahe)n 11hbmonoayghcsgmitthﬂmpymndyai@aiﬂqlhsacaurbsmbsfostttuueédr or substl t ut ed.

The "hal p" or "hal oge ei.n

The# %}’mﬁ"%(gﬁ’i“ﬁw g, e‘ﬂ@g%‘i LY mﬁgc‘g@ansleg thr}% y{fny S}lbst? %‘ftabéesatg fi ned

her ei n, cohmnaﬁmhmommngmt,eni hree, four, five or si x hydrogen atons are
replaced by kyI group,

al o The

as defined F@‘Féﬁfﬁq%" P% OBncgqo?l\g\%‘ %?SSQE&F%U?’MF&%M@FYC& X hydr ogen
at ons alﬁ@rch@l@}cﬂ@@fbohﬁn@@.ﬂz@@ﬂ nThd?ﬁ@{oemmtcﬁélballeenngbxﬁs fiob-, ﬁhalsmhkyl
i ncl ude, are not limt to, I rret h ﬁé“ uortoet}h%(,
2,2, 2- tquefg%hgﬂr%qtﬁyps angd Zgfo) E?F‘B’Fﬁé’fshﬁ F%? PRSP Uor oet hy!l
i Zfd40 { &bufﬁrlefbbhw E‘t&?ﬁ){’étch‘ |sxx-r'(§jlé1’{1$dr$ﬂllﬁ@ts§l§tyms ne;a;u@he astyvoblatibla bbnds] em:dttlmllt t 3

rifluorobu an rifluoropro imte
t her et oSeveR-gr ngﬁtrmgnlﬂl%erddﬂ?gc%wl}ls ai*’ﬁ@ é‘%’\m 4]03@@@%‘% 3{1 SPrefeialive cy el i ¢
as used;HRGLRE BE mm{]'ﬁlc%yH@ﬂﬁ&&?éﬂoﬁpsﬁﬁ&l@deebﬁ%&ﬂcﬁ hﬁﬁteditobb}fb}'dbluteﬁylbet er ocyCI e.
The nonocyclic heterocycle is a three- ﬂ: ven
ei ght - n@/ﬁi\é@eré@y% |Ch§0%mY&|%iP1ﬁBePéﬁtnﬂ élads@tYC‘@ﬁ%teW&t T C}ﬁfd%%‘iseeﬁéﬂléﬁfﬂ y
sel ect eﬂorﬁc{c%ﬁctcpﬁoﬂllé?ﬂpﬁﬁémt%'asrﬁdﬂégycﬂfz cfbloalkyl ?#MESW a-ﬁlftﬁlotgmlee- or

four-menbered ring contains zero or one doub ond one heteroatom
sel 3¢t edycloalsamt fsedioquporasndicsy Flagkew! groumy Thefpongey eigar PeYLenber ed ri ng

cont ai n§, fo%fkgnﬂ%ngﬂﬁ v AOMBL Snd oNeloang 18 Brid %‘Qaca@éon&@ﬂﬁgmf%ﬁe heber oat ons

sel ecte rom'the group consisting of 0, N, S. The_ six rrenbered ring
cont ai nisreeeardoureadon atomsyrackibriBnEWecERdiseRt eaTROoN 3t0Rs offhe FIR HECRet er oat ons

sel ect eg rﬁogsgg%ﬁmx%ﬁgpoﬁﬁ@ﬁ@akregclsmkegyl é?‘oup@flgcrhﬁe Tl GreSRY BditePRd

ei ght - ne ngs contal ns” zero hree doubl e bonds and

one, twhd, Gdrteilraiwél@ “Tablrigdenst entahy denanbthalenys i kerdinydioasnelrei Tis ng of 0, N,
and3(§ %@oc&r&lm aﬂl @gyaf%achﬂoglﬁe&fl cmoa@t&h%h 't&th@ﬁ&r@ﬁt%&!uﬁﬁ niofk%l ﬂi%gh

any substitutable atom contained within the ring systems, and can be unsubstituted or

substituted.

The term "halo" or "halogen" as used herein, means Cl, Br, I, or F.



20azetidi nyl, azepanyl, aziridinyl, diazepanyl, 1,3-dioxanyl,

1, 3-di oxol anyl, 1,3-dithiolanyl, 1,3-dithianyl, imdazolinyl,

i m dazol iwonyizoeipaet hi azol i nyl, isothiazolidinyl, isoxaralriaNgdi0/001213

i soxazol i di nyl, norpholinyl, oxadiazolinyl, oxadiazolidinyl, oxazolinyl,
oxazol i di nyl, oxetanyl, piperazinyl, piperidinyl, pyranyl, pyrazolinyl,
pyrazolidinyl, pyrrolinyl, pyrrolidinyl, tetrahydrofuranyl,

tetrahydr OpWh@Eéﬁln "h&l@éll’qﬁlhﬂsdfs@d Hér%ﬂ}’rheanf; Eﬂ ﬁﬂj#fl%?&i ! &Vdeﬁngﬁé?élﬁ‘qh azol i di nyl,
t hi azol i nﬁb@} t hi azol i dinyl, thionorpholiny f di oxi dot hi onor phol i nyl

(t hi orotiBHbPIenivos thrgepfous, ﬁVF RT Bp Yy dpgan, WHIPFOFTQ fepiamddwalogvﬁeﬂnﬁ e i ¢
het er ocyglcg hbl%ali%ylmﬂ%ﬁsyé:tf e, akl@;tlegm@ygsl d%ﬁﬁé!ﬁ%@lelﬁ % @/hféﬂ %ﬁé’ ltwg rtf?ﬂép or a

monocyclic _heterocycle fused to a nonocyclic cycl oal kyl, nmonocy clic

het er oc,f%‘]» Bve ersthideean Aome aipdrpleced Pr halagdoe Mepresaatiae ﬁmwf ic heterocycle
fused IRIALIPRAGHE h)h@m@%t@m&x@d %mohmf g}y/ AL f?do?&ﬁ amh eSRoeRQP! Cyclic

het erocycl es i ncl g. hydr ochr ome

3, 4-di HVQP@DQHhEIhﬁ@Wﬁm&ﬂWhPBNWF @r@ﬂoro-ﬁéh@mmtmbwfawwbutyl
2, 3-di
i hydr O SRAFIRER SRl 43t OMOEOh SRR ) Qb &, i notmied

contalr’f%fﬁtoaifkéﬁlyﬂléﬁ@fm}’l)dge of two, three, or four carbon atons, or one or

two allcyle d n I , i nati ons
t her eof , whg{rﬁgl ﬁllnegég[% @{clleé‘ ge %Teteg?(cg%c %Sﬁ%gtﬂa é\% alﬁ%%’%g of the ring
systOe mheiorey Hi 07 & bmgchebawmcmle oThmmtmcjthdhg‘ed)cma Bradghigel, &sir, fivd-ude

t ah
b n 0t G UBPRIBLEN o A AREY GO o R ATREY nableG 00 b furan,
hexahy delsettdramahe gretthemsistyng abSh NN, a@d:@ f ’ﬂhﬁhreeaarafmadmnbaﬂbrmg
1- t I
(2. orath B e 3 G BORE ARF hue LS s\ AR 3% copsisipr of .
het er ooy, ay, euad SaThbévesmsmbatd ting exdmtam zsmhﬁtone didubtt boad dndioee, conpected to t he

| ecul ar noi et h an bst abI rbon_at r any

DunSt R BEtoRor? sy Sttt g Bt iRt % iseSaRubfbuden and
sul fur degtak aarbodre, (brnwb deutheb@ide ayddre, qun@sthmyetenmuoﬁmablbgtedJ&ommed| zed and
t he nitrogen atom; al I?,/ bﬁg{]ualﬁtembze 10The .term "heteroaryl "
as used® AB S nﬁé’g alﬁij%q@ﬁfc,sle - A SR ARSALeR TSR PR €T h&P%r oaryl . The
nonocy choCorikice ﬂ&@lev&onwaxﬁ ofnb Mo, @fthisé KetérBiTRs SdllectddTepm Hagrdupy e- menber ed
ring contains two dgrfdrb%e bo ds. The flvef nenber.e E rin ma% C ntain one
het er o OBHTEIES: Ny tige exFMplesd “E%Cy“ﬂ gerocyslesapglyde ni trogen atons
andzooptdz@tlitﬁﬁ3ll)Iazg;b'hﬂ pxﬂﬂ@ﬂyloala@mlﬁ ul3- uibx@ypm cﬁmlmymrmamma@l ring
contains_three dou on s and. one, hree or, 15 four tlrogen at ons.

Repr esehi-§th lwlék’ﬂ%‘i’l@é’ Fridaznhidiye F%@“%@%‘@’ﬂd&‘?@?@ﬂ@hé@mﬁ ®are not

lim teQSS)&zolfdﬁfy@@ﬂdrphdhﬁirld@f?a@la%lmyl %Qa‘cﬁ*@z@h&ihyl d»él@&lhiyﬁb@hz)bhdl ?alxadl azol yl,

1, 3-oxazol yl, pyridinyl, pyridazinyl, pyrimdinyl, pyraziny pyrazol yl,
pyrrol yaxetanyly pigrazipyl, pipesidaiyi. 2y BNy}, pyraz@lnﬂhmaﬂ@hﬁimyl PW%‘H’Q’F triazolyl, and
triazi nf}ﬂllrroha_ﬂ?l p:'trﬁl%ﬁﬂ‘dfﬁra&ﬁtt@frﬁ@'ﬂiﬂpyﬁﬂﬁsﬂeﬁﬁﬁfdR)fthléhymmﬁﬂi}(ﬁthﬁ het er oar y|

fused to nyl, monocycli ¢ heteroaryl fused to a monocyclic
cycdoal tlawlazqhdlryl zl@ammdct;atarzoledlwéxtbwwm}mlm sletrdiosidathingprseRatiny

cycl 0al (EBMbmhline JulfRRP MYy sény ISR F ALY, THSGE diepaeonacial | c heteroaryl,
or a m)nocycFIp| cnheteroéry déd to a rmonocycli ¢ heterocyc Non-1imting
exanpl eIQO@fCYCBICdW@tQCECIhéIS@db&rWlIeHSd rgmylpsonanmnqebechbéptzmmlaﬁwd tofenzot hi enyl ,

b ic cyc e T
o2 Sk SRR ey BEREBIBH el e ot
i ndol yl monc@mlwdmteydcycle ﬁucﬁﬂomohwwl’cllchaﬁgmm?f |N®mmtln2%9mﬂéwfm dazol yl ,
| 2-yl,
gu'G{b‘; IBQ%(}IC ic Bﬂb@gfc RliRy et%]ggéﬁl}rﬂjo[il}]&néﬂ ANk Idgixﬂiror’ zﬁll' ég%r/cgff 12' n-2-yl, and

roqui not and 't er oar yI
gr oups bmmﬁyansl,lbmzpﬂlumgmnjdﬂ afdﬁtyldmbmmfte@yhﬁdi ‘ahseirchmn@biteesd and 2the parent
nol ecul t. h an ny substitutable
ni t rogecﬁﬁ%({mlrlnﬁc%%(flﬂl ne m\RAn? Cﬁc %ﬁ%%{éﬁ mgetgl%r%%gé%% d&éﬁfer% "het eroat ont' as
used healleanmenerbxadw ofitwd, th*reagenfouomykgmm,torm osauiefom twatlbyteneTiralgeseofrh, 20x0"  as
used heg L0

arb o gj[oms or con(%bme'i%%ns thereof, wherein each bridge links two non-adjacent



"Treatnment” or "treating"” pain includes acute or chronic pain and refers
to: (1) preventing pain, i.e. causing pain not to develop or occur with

| ess i nt ewei2012/i1m318 subj ect that nmay be exposed or predipspasedioioiypai n but
does not yet experience or display pain, (2) inhibiting pain, i.e.,
arresting the devel opnment or reversing pain, or (3) relieving pain, i.e
decreasi ng the anount of pain experienced by the subject. The term

" subj eefomsioTtHetHRSy S8 "HLS-lisdETt AEmPREBBuSh biideh HelRByluhclaRt inited to,
prlmates@éye % humans cows, sheef goat s, horses, ,do?s, cats, rabbits,
rats, RFERGed-Scemexeepiisne, prbisyelok 4 blhcrinauluding2sazabipeclal2 ) 1dept-2s a human.
b.  ConppuRSkshy dFLIROUALES thafoch Qb BAtp 1 frdn, REGnPAGodesER] bed above.

Particul'ar val ues of variable groups in cong%'nd of formula (1) are as

f ol | owdnetBnedy clogpnials] ey apeadmapnaibreatigyplotht 1 4t ddogineh sadhgxaf the ot her
val Bes,adﬁﬁ:{rftdﬁ'et(i-g%i?&bgbﬁ. éﬁgde&%}eznmpi?d&ﬁic%g RSy REE RlaBGI.RE e or

hereinafter. R ) ve values as described in the Summary.
For ex&fMpbeynspbstifusgd aispbsEagdindeane eonnectgdsto thedrarent mplecwermeipty teobeddi nent's, u
is 0. 1 ; r ' - : ' ' : 1y of the
embodi faond e R A b il B i e A R e e e
hydr ogdhe nitegsmansl sulurdfetegantquesiin ds heferdayelamings 1hpy) ontloeallyi be arxidizzdendan be
exenpl iufJ olqasle r (lr-a) X2 ,x5 X3(zl)p (l-a) wherein 4,
@, )(ﬁ%’?@?&‘(@ ),%&?ﬁ%‘f@yfggé‘ﬂ%*eg‘?éeédas disclosed in the Summary and
enb8di ment s TheteehAhdigbayl' a2@xH heneth, MBarfsarmdnocyplik Aetélopryhmich fityciy have val ues
as deseri i r . or 0. C ' | ments, -Xl
S ey ud ey O ek i 17Rr B BB e Phd Bl SmEBA

" ring contains two double bonds. The five membered ring may contain one heteroatom

selected from O or S; or one, two, three, or four nitrogen atoms and optionally one oxygen or
one sulfur atom. The six-membered ring contains three double bonds and one, two, three or

15  four nitrogen atoms. Representative examples of monocyclic heteroaryl include, but are not
limited to, furanyl, imidazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, 1,3-oxazolyl, pyridinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, pyrazolyl, pyrrolyl, tetrazolyl, thiadiazolyl, 1,3-thiazolyl,
thienyl, triazolyl, and triazinyl. The bicyclic heteroaryl consists of a monocyclic heteroaryl
fused to a phenyl, or a monocyclic heteroaryl fused to a monocyclic cycloalkyl, or a

20  monocyclic heteroaryl fused to a monocyclic cycloalkenyl, or a monocyclic heteroaryl fused
to a monocyclic heteroaryl, or a monocyclic heteroaryl fused to a monocyclic heterocycle.
Non-limiting examples of bicyclic heteroaryl groups include benzofuranyl, benzothienyl,
benzoxazolyl, benzimidazolyl, benzoxadiazolyl, 6,7-dihydro-1,3-benzothiazolyl,
imidazo([1,2-a]pyridinyl, indazolyl, indolyl, isoindolyl, isoquinolinyl, naphthyridinyl,

25  pyridoimidazolyl, quinolinyl, thiazolo[5,4-b]pyridin-2-yl, thiazolo[5,4-d]pyrimidin-2-yl, and
5,6,7,8-tetrahy droquinolin-5-yl. The monocyclic and bicyclic heteroaryl groups can be
substituted or unsubstituted and are connected to the parent molecular moiety through any
substitutable carbon atom or any substitutable nitrogen atom contained within the ring
systems.

30 The term “heteroatom” as used herein, means a nitrogen, oxygen, or sulfur atom.

The term “ox0” as used herein, means a =0 group.
“Treatment” or “ireating” pain includes acute or chronic pain and refers to: (1)
preventing pain, i.e. causing pain not to develop or occur with less intensity in a subject that

may be exposed or predisposed to pain but does not yet experience or display pain, (2)

10



WO 2012/ 019315PCT/ CN2010/ 001213 Compounds of fornula (1-i) may exi st
as stereoi soners wherein asymmetric or chiral centers are present. Thus,
cont enpl avedomrmoxisnpounds of forrmula (1-i-a), (1-i-b), pamaNIIHI00IAES
(including racem c mxtures) of various ratios thereof: 5ln certain

enbodi nents, X2 is absent, and -X1 is =--NORL wherein Rl is hydrogen,

al kyl, or -C(0)alkyl, and X2 is absent. Thus, included, but not limted to,

are Coﬁﬁlﬁﬂﬁlﬂg péih, 1fd)raméitﬁ1g(tﬁe'de)felo;§1her1@br r@@é?gmg '{33) ré@evmé inde, RL, le, Rb,
u, and for formula (I- l-1 l-i-a), I-7) "have val ues

as desctFiaYs ef“ﬁ‘%“‘%ﬁﬁﬂ%??ﬂ%?“ﬁ’%?ﬁ??é“‘(’@} and enbodl rrents herein. In
conj unct i on The tmABYLIQE" ih88dR ARRMAISTRE] & HHeRl9SRGuAROYE RPAmPS] BV, R1 has

val ues as descri bed |n the Summary and herein.” For exanple, in certain
embodi rWRaiesie. 2, BURgns). e shepByepalssborseglesysats.drbtitsrgisumigs aastthe or mul a (1)

(1-a), Ke:In)prefbrred erModinkdnis! ﬂl@kubjéé'ﬂﬂ abhpdah, @re as described in the Summary.
X3, for exanple, is CH2 or 0. In certain enbodinents, X3 is 0. In certain

enbodldbﬁﬁgﬁlxgﬁls CH2. In certain enbodinents, X3 is 0, X4 is (CH2),

and X5 is (@dép mwg%gg;glg) nek R RESHERAR gndependently 1 or 2. 20In
certain enbodlngnts 3 u (9 one of X4 agd X5 is a bond, and the other is

(CH2) 3 or (dilalzl)cnlarvalues of mar@é}etgaws irdoswionrssof formalai(®) agHE foljwsi Sueh bond or
(CH2) " W%P% béuéeﬁ'd@ereéﬁ?( 1 éts'gﬁ&})l(%%ﬂoﬂh@ ﬁeﬁf@aﬁﬁs \}%ﬂﬁﬂﬁﬁda%ﬂsyorl or 2. In

certain e ment s oget
2014 01oS08mENsAefioadiepdni@ige or hereinafter.

R? R®, and u have values as described in the Summary. For example, in certain
embodiments, uis 0 or 1. In certain embodiments, uis 0. In yet other embodiments, uis 1.
In conjunction with any of the embodiments described herein above or below, R and R®, for
example, are hydrogen.
15 Examples of compounds of formula (I) wherein u is O can be exemplified by
compounds of formula (I-a)

x1

2
X4 XS
\\x;\\zh

(-a)
wherein G', G%, X!, X2 X°, x* x° 7' and p are as disclosed in the Summary and
embodiments herein below.
20 X! and X? for formula (I) and (I-a) have values as described in the Summary.
For example, in certain embodiments, -X!is —OH and X?is hydrogen, as exemplified
by formula (I-1)

HO Ra Rb
G G?
i x4 x5
V4
xi\
",
(I-i)
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\4;t<\> Lvi rc,;?, (z1),(z1)p(z1),Z1)P (b)(c)(d) wherein gl is 1, 2, 3,
or 4, and the curvy lines represent the points of attachnent. Each Z1
repr esentwoapiymapab substituent on any substitutabl e carborcNabmyoofi3t he
ring containing X3, X4, and X5, and has val ues as disclosed in the Summary.
5pis 0, 1, 2, 3, or 4. In certain enbodinents, pis 0, 1, or 2. In other
enbodi nents, pis 0 or 1. In yet other enbodinents, pis 0. In still other
enbodi ment s Cofipbindd of formula éﬁ; 1faf lexib10ds Bletedisbmbrs wihlere® asy fobwretrlc or Chirdl - @) ,
(I-i-b), and (I-|%nge as described in the Su rzﬁ,ln certain enbodi nents,
Gl is &FSFTs@re Besedr dary contemplpted freiRmpprnds obiorgaLra). ilsend ut ed as

descri hfdtdd (Inbadint Mtemit BREer&YBOd iR asohBEsM. 101 n certain enbodi ments,
GlL is optionally substituted heteroaryl. In certain enbodinments, GL is an
optional Iy substittge®mmBeyclic heteroalf@i. R®n Bt ot her enbodi ments, GL

is an optionally su tedeicycIic heterd Exgyples of Gl incl ude,
irdi nyl, pyri B'di yl, azolyl, oxazolyl, and
IS opti onal Iy substitut€d S, described in the

but not linited t®ereéto,
pyrazolyl, each of which
Summary and enbodinent§&QFreKn. In 15certain erfbodip®nts, Gl is optionally
substituted pyridinyl. x3 \Ln conjunction with ﬁbogjnents descri bed
herei n above and bel ow, exan'p(lze}s of the optional substit uents of the
het er oaryl group of G#{)i &cl ude, but not Iim'tﬁq_bt o, al kyl, hal ogen, and
hal oal kyl . I'n other enbb® nents, Gl is an opt onglly substituted aryl. For

exanpl e, d S PRRMYIbARRARSKP Isubge:, Whd X an=00RM onRkdiY REUDEfdrédehed

nonocyclic heteroaryl or, an optionally substituted nonocyclic heterocyle,

and t heallyhenye(QallsylpandsX Gp ahseita Thys, mﬁﬁd%ﬂouts%élmeé&%arWWOWwBr t Wo

gr oups ﬁgﬁﬁ{@gﬁ fromthe group consisting of alkyl, alkenyl, alkynyl,

hal ogen, hal oal’kyl, N(H 2, N(H)(allcyl), NCalkyl)2, -OH and O(alkyl). &
for formula (1), (l-a), (I1-0, NOR'™a) p (1-1-b), and (1-i) are as descri bed
in the 25 Summary. I n certain iqrent s, &2 is 02d. In certain

enbodi nents, & is &d where'h &d i G” heteroaryl, or heterocycle,
each of which is optionally substituted. \\n yet other enbodinents, & is
&d wherein &d is optionally substi t><%e ,qtyl (e.g. optionally substituted
phenyl, optionally substituted di hyroi gﬁ %1, or optionally substituted

t et rahydronapht hal enyl). In yet other e od ﬁbnts, & is 02d wherein Gd is

optionally 30 substituted phenyl. | _--);et ot her enbodi nents, & is @&d
wherein &d is optionally substitut (]:l1 _ _ ]
10 G! G X3, x4 x5, 7L R R* RY, v, and p for formula (I-a), (I-1), (I-i-a), (I-i-b), and

(I-ii) have values as described in the Summary for formula (I) and embodiments herein.

In conjunction with any of the embodiments disclosed above and below, R" has
values as described in the Summary and herein. For example, in certain embodiments R* is
hydrogen.

15 X3 x* and X’ for compounds of formula (I), (I-a), (I-i), (I-i-a), (I-i-b), and (1-i1) are
as described in the Summary. X, for example, is CHz or O. In certain embodiments, X3 is
0. In certain embodiments, 3C is CHy.

In certain embodiments, X° is O, X* is (CHy)m, and X is (CH,), wherein m and n are
each independently 1 or 2.

20 In certain embodiments, X° is O, one of X* and X’ is a bond, and the other is (CHy)s
or (CHy)s.

In certain embodiments, X° is CH,, X* is a bond or (CHy)m, and X is (CHy), wherein
m and n are each independently 1 or 2.

In certain embodiments, X°, X*, and X together is

12



heteroaryl (e.g. optionally substituted nonocyclic heteroaryl such as, but
not limted to, optionally substituted pyridinyl). In still other

enbodi nenwe,20B8019H5G2d wherein 02d is optional ly substi tatred2heieixisycl e
(e.g. optionally substituted di hydrochromenyl). In certain enbodi nents, &
is Qd wherein G d is optionally substituted heteroaryl (e.g. optionally
5substituted i mdazolyl, optionally substituted pyridinyl ) The opti onal

substituents of, the above mentioned GZd a e as de ri bed t he Sunmary and
embodi nent s h%e “@2, ‘_p” n -jt he od| (CRi gR2g) r - G2d
wherein Rig, H) ot d ar esgrifbed |n t urma y and

enbodi nent s herei In @ %o r\ 02 i GZd wherein Gd

is aryl or heteroaryl ea of wH'Bh is ki onal I yzé)ubstl t@’t.ed In 10still
ot her enbodi rrerﬁ%s 02 i®) - (CRi dBR2g) r - Gd) wher eigy GQ2d i s(fppti onal | y
substituted ary (e g optionally substituted phenyl) In still other

enmbodi mEHEEIn QizSisl 3(Cr18tibequrvy Bk repheseitine Iﬁﬁds oBatpirhé@pal | y substituted

heteroaryl (gac.z' 3Rt t ed nono et er oar such as, but
ot 1 m Led Fe s s Bl gy Sl oaioncis chibe R wi ¢ h ¢ he
enbodi n’é‘?ﬂt"émlﬂé&r “hand Kot es abloeses disdlokal invise Sﬂl‘rgnarﬂg, and r, and the

opti®nal su int yen f as 15des he Summr and her ein.
In certain ?n%gdlpge%’tsosrg &9@&31 lmern Pﬁfg);g % I‘i‘ AthersmbadpnesbBdi ent s,

one of Rlog)fdn@lYQchesemWrmgmp1sa®1d[ntshkbombﬂ1anbddﬁn@|td< is{e.g. nmethyl) or

hal oal kyl ( t r d| ments, one of Rig and
R2g is hydrgGggfr(l)r%OE %‘Bm gf W %éa)aﬂl?)h% g(gf}) Sﬁnbeflﬁl‘;‘ét ot her

enbodi nB#m@ary o frecepthinRinodintniR2G' is aryhyriicgediyl, aid omﬁlcﬁmghohail ymethyl. r,
for ex ertain.e i men . ris 1 Ol n Conjunction
with tﬁéemgtggt\?ggsa&né&&e% th%ﬁﬂldl mﬁ%‘g é%re’df the optional substituents
of t&d i ncl ddeertdnuemmd&nm d usmmeﬂhllgz@ubsﬁhi@alhe(eee 1 Imgé}béln) hal ogen (e.g.

fluorin orl&e JS? ahg & trlfluoroneth 1), (Rf is as

descri be SUTARGPOnaty Fubs %‘ngn@noﬁf“ i¢ hetgrogryl. @d@ho'[h@ but not |inited

to, rretémﬂodlﬂmlméﬂl leyeh oﬁﬁ@ﬁllﬁ&ubs’@&iied clid Wk @81t Exathpiled bf»@ﬁﬁ&‘ﬁ&&é‘l Ok
- a y

optlonab t}g tltuted g rﬁ:,g{ (t )2Re (Re, for exa

25such as© Hd ergip, rﬂyB I&yggyn il [thyiazogyd, ‘{Xéz%yl %SﬁtHYﬁﬁﬁallYl gachigfst i t ut ed

phenyl )Whlbl( R)oﬂ‘ucﬁrﬁﬂjz bubiSfitutel @k de¥ABAAl iR thel SinBEe BRG] rﬂenﬂ%feﬂgqg Cl-C6
k}yg such a ﬂ}ﬂ“t not, limted to, nethyl, ethyl), and 4cR aRib)g Gd (e.qg.

CH2* phe(f‘?W’}’e SR S aptsmabnaRetiuted pridipii onal substltuents of 02d is
al kyl (e.g. IﬂB@IhMicilon 4%"&1'1 @ﬂ@éﬂlﬁl@lltgdesf:ﬁ%@rhbﬁﬁr aboid %{d'%?o)w %}9 Gyl (e g.

trlfluororrethy%5 or - aoa@g% I'S apprematedthat t he
pr esent “PIARAL ks WW%@%&%@@P@EI &r@wm%decl wmatlimitgd tp, alkyil;hatogen, (1 - ) ,
(1-1-a)andbhtoblid) , and (1-i) with conbinations of the above embodi nents,

i ncl udi ng partl cular, nore particular and preferred enbodi ments.

Accor di ngl y 2 giher %?ﬁ@@%enfssc*dﬁraé@t?@@aﬂbswswwdprdef Faenpopleds' iophdigr mul a (1),
(1-m), substituted witk A dptd ' aryl, each
of which is optional mghalgﬁsﬂg%tﬂt%c%%dﬂ%gaﬁ hgﬁ%?,léﬁ%{ é{I}m%al(-,yrst éﬁﬁ‘% od| ment s,
@1 is f%‘?‘?l"ydlﬁéf’téﬁoéﬁ?awﬂd therphiestl erayp yotpsionalydhrtih svilsiivtedivathopieiootvad | y

f E 25 tSIu m@d; sg%_dge% fﬁﬁ% ‘th:é %gdrlll %Uﬁsg 1 e% HFQEﬁvﬁf(eng aﬁggylol%a(iiogaelrl %a%%lk??s cribed in
N(H)z, N(H)(alkyl), N(alkyl),, -OH, and O(alkyl).
‘ G? for formula (I), (I-a), (I-i), (I-i-a), (I-i-b), and (I-ii) are as described in the
25  Summary. In certain embodiments, G*is G*. In certain embodiments, G? is G** wherein G*
is aryl, heteroaryl, or heterocycle, each of which is optionally substituted. In yet other
embodiments, G* is G* wherein G* is optionally substituted aryl (e.g. optionally substituted
phenyl, optionally substituted dihyroindenyl, or optionally substituted
tetrahydronaphthalenyl). In yet other embodiments, G? is G** wherein G is optionally

30  substituted phenyl. Inyet other embodiments, G is G** wherein G** is optionally substituted
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Anot her aspect is directed to a group of conpounds of formula (1), (l-a),
(r-1), (l1-i-a), 5(l-i-b), and (I-i) wherein @ is phenyl substituted with
an opti onabl2g12eubssi t ut ed nonocyclic heteroaryl or an opciranabiowo1213
substituted nonocyclic heterocyle, and the phenyl group is optionally
further substituted with one or two groups selected fromthe group

consi sting of al kyl, alkenyl, alkynyl, halogen, haloal kyl, N(H) 2,

N( H) ( alheydaryl (8. &Jpﬁb‘ﬂa]l? subsﬂﬂted%ﬁ&o@;(cﬁl: Kéﬂer)oaryﬁﬂféh@ b'uﬁno%ﬂntedlfb certain

enbodi nenpt s eterqgc c; . The gptional 10

or h e
subst i t°RBeY gbsﬁﬁ‘ﬁdd‘ﬁ’ﬁdﬁﬁlyd@s@l Oﬂ@aembwwlts&}msﬁ@y VSERIREDdYi nents herein

above @ialﬂ?rsu@ﬁﬁ%atheteﬁ)c?élé@cé %gusrfan Sl%%ﬁdgfhy&%m%%ﬁ) qh c&@.{ wula (1),
(- l-i), wherein Gl IS "optiona

| )
subst i teHibééln}?éFe@%léF%/Z I Whed‘?iﬁ C{Q‘S PEU‘WZl(iY sybgtityied hefierpawirrogi opeenaly GZd is aryl,
het 8r ognpshinut&f 1Iﬂ3‘@&nz?rp%ﬁ(t%n‘§lly ﬁﬁgtﬂu@ﬁ pWif1). | Fhe H)rﬁﬁlgl EthuéﬁP&ghé uted. The

opti onal substitue are ‘as des ribed int unmary and
enmbodi REMteSMEIRBIEGT a’étﬁédésmbed mtheA?Rﬁifh@Y ansgretodimentsdiersdst ed to a group of

corrpounds Oin é?'bfﬂé} é}n‘t(old)men@ Gy (ék*gri)’ -(% Whei Rlél 2% r%d @m&} Q;,l -i) wherein

G is option %/ substituted nonocyc eteroaryl é pyridinyl,
pyri ni d‘ﬁmllbed nHhaSenyiry a@d(@t@bﬂd}mentbhergwhz@he}lembefhmqn@fGWﬁl ch is optionally

o het S e R Cufsrh £ %Q?LM&%"% ?%ﬁg?ﬁﬁ'%ub oplly sl 1) OLORTY
sub§t i stk nther ehbagimentsd GGvcH(GR BRE5-GiE whergip & 1srwpt1¢mllﬁslmmgﬂdand (egbodi nent s
herein oﬁﬁﬁ?ﬂ’aﬁ( rsfﬁﬂ?ﬁx'fb?lph ©Gh *l?otﬂ%r e%%tgﬁgn H%,_Iéiﬁ \Aﬁﬁ’gﬁ’i g@‘%‘l’ﬁﬁﬁmf forml a

(r, I's optionally
subst i | tlmmmndwsuuﬂstmtbd heamdary}z(e Lgsomdallm substigutecinon@ptdicresrand sud2d, i s aryl ,

het er ot Yndt 1i ﬁteg 1o, ap t?o%x y %bst%%d Egnddu\grﬂ CIQ c'o dm%[%h gltﬂeyenﬁlég% Ut ed. 25 The

opt i onal" $Ub eseribe mary and
enmbodi rmm'fbemhaaremab@{e(amﬂabelow R'E lﬁﬁ@hhgrandﬁm@phonaksxﬂbsmtemm (’r}& age gr oup of

o B9 e B tbe oty bt MR I aemeliend! R S R e BPfkebl | MO "

opt i onalsitéyln shbsdimbnil, e af};z’lg af&RY.is yatrogen adnld yhesaltnes s A1kl €. pimm] or opt ional |y

et a O en A ERFE A 1o o SRS PRRHL” 86 1Ll are as

descri bad tHervtidh® BINERE. Ynedtiyth. embétdjtlféeemsodmﬁérei Pnab'& and R*®is  Anot her aspect

(1 - i+ oypyazae. ond 5 ot refS T 1 SR brind Py ststtb sbafpptainyi  ano @

I s 2@2d wher @i Ebngﬁﬁumswmomte iaBar@lahy bel Shibbihesks piremyles offhe ognblonal
substituents of

02d are bed in y and. enbodi nment s
her ei n Sybguents of & m?iH‘?ﬁ ‘étrarea‘?ﬁg&”eg ﬂﬁqlééﬂeﬂetk‘g\?élaﬁg%{? U¢tpounds of
for mul &nfdihe), hdlodkyl (43, Thﬁuor&ﬂlethylf}i)—OR( dkf hs«@)descﬁaéh iakhd Qunnh@yefon G i's
optionally subtstl tuted pyrid d. wherei n ozg IS 50pt| onal |y

subst i teﬁﬁ@ﬂleh%tlé%ﬂrswh Eebyy no@ﬁ?ﬁ*@ﬁ%m‘i’hﬁdﬁé‘%ﬁikﬁh%"éﬁa‘? OPRe §pited 9t i onal |y

subst i tiihi@8omethyl; or optionally substituted phenyl, ), -S(O).R° (R®, for example, is Ci-Cy alkyl
25  such as, but not limited to, methyl), G? (e.g. optionally substituted phenyl), N(R), (each R,

for example, is independently hydrogen, C;-Cs alkyl such as, but not limited to, methyl,
ethyl), and —(CR'“R’b)q-Gd (e.g. CHz-phenyl). In certain embodiments, the optional
substituents of G* is alkyl (e.g. methyl), halogen (e.g. fluorine, chlorine), haloalkyl (e.g.
trifluoromethyl), —O(alkyl), or —O(haloalkyl).

30 It is appreciated that the present invention contemplates compounds of formula (1), (I-
a), (I-1), (I-1-a), (I-i-b), and (I-ii) with combinations of the above embodiments, including
particular, more particular and preferred embodiments.

Accordingly, one aspect is directed to a group of compounds of formula (1), (I-a), (I-

i), (I-i-a), (I-i-b), and (I-ii) wherein G' is aryl or heteroaryl, each of which is optionally
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pyridinyl). The optional substituents of G and &Qd are as described in the
Summary and enbodi nents herei n above. Yet anot her aspect is directed
to a growvoabixaspeunds of formula (1), (1-a), (I-i), (PcraN201oi00i21B), and
(I-i) wherein G is aryl or heteroaryl, each of which is optionally
substituted; 10 and 02 is -(CRIgR2g),-&d. In one enbodinent, &d is aryl
or heteroaryl, each of which is optionally substituted. Rlg, R2g, r, and

t he Optsb&iﬁﬁiteds HREGF iisl(?zmﬁ cé?fmn@mb%ﬂ%eg%d(}a’rl?aﬁﬁ h%l%ﬁlryl Q?Hetbﬂacytctbe Summary and

enbodi nent s, her.ei n aboy her aspect is Krectg to a group of
conpourfd& i+ ﬁklﬁﬁp%\onellx subgtjtutgy. T‘eq Qntlynal(svbSilwaws of G- pndkfy' 2kt (1-1) wherein

G IS pRebkd HUBSSidbhS dnibhbo@RaRPld:Rabdw, substituted monocyclic
15het eroaryl or an optional I{;}rsubstltut ed nonocy clic heterocyle, and the

phenyl gr ouﬁ‘np@eb‘ﬁpi"‘é ifedliiegted tora giewp of omppunds efifopwela (Br(Eab f1-4).Wbi-gk oups

sel gct | ogen,

nal ol E& AR “%%%”?F‘E R RN L R i A
-(CRIg @)O Fan ppiioga %hﬁ@ﬁ?@r@mocycimtﬁf@yw giid the Ph?él’l@f@mrlf}'l each of

whi ch 'oiu&%l&%ﬁleﬁﬁ &h%ﬁ’ltoﬁg%rtwg%rm}gggele& @c?rﬂth%%?o Q:Bﬁ s@lﬁ 0§ubst| tuents

of &d are a5 descri ry an I n above.

Anot herallyd plenyli alkytiyh, él@ltoe@tl, hdoadkydr AP, df (HoehkpbuNa@bybt, ®Hrmsﬂl@(a1(k!zb) (1-a),

| - 2 tituted
het ef odP T 168 el b @il ) iR Rl BB ARA R UL C,
hetlér oasnbsttllueeta@ﬁ%“farm ctehcnbsd mphq: Swrainhry asdbsbodimemsherfingbo®2g, r, and t he
opti onal %ﬁ.%{ %P%BS%ISO ue&%d S%lof%r 81§ndg ?fi)%@%gn (Pa)t'(’ﬁ %Fp m[y and 25

enmbodi nent s" her el n r asp e |rec
conpour(tisbp fnd @itrmhare(n ¢ is @pmm)ub( sm)smat)ea thbmaI:yb)and enh cﬁ‘ -In pgrtamer ein G is

optional I sub faut ed fRnac oar y rimdinyl,

t hi azol W ofa 0 yllsar&r py %&gf)r]l%terggc V\:R&E]ﬁ'ﬂl % op a(iil ?SFHRQH

subst i tT]ie@ﬂﬁlQnahMSmentSOf-(ﬁlmd dre asodeecrﬁreﬁ OdihaSntmat2hd |embad1;dentsr

het er o each of which is optionally 30substituted. Rig, R2g, r, and the

ry
opt]i é‘h tftuents of G and GQd are as described in the Sunmary and
enbodl ment s Anethel skped vdrected to a grémpéfvempaae of formuldi(h) atte d-i),ql-a&agr oup of

conmpoungds. of rnula i) wherein
GlL is dgf Pbﬁ’?ﬁ )é”iljlﬁ?g‘\ %‘u‘f’ éaﬁ%‘ﬁlh &bﬁ@f?"fedgﬂ%o‘@f i¢ géterf’%ﬁff(ﬁﬁ%”r I@I I n one
embodi f’@ﬁhud@ﬁdthlaiol@l’ )szaz@ll’yl Repahanydach ebehiciofs ophibrally ksbstptadpnad Gy

substitutg r(tJ RZ‘%’(S‘ 2012/ 01931 PC'}II'/ CN2010/ 001 P@‘ gnd t he opti onal
subst i t‘ﬁu@nt dn geriagy eraivegis. G ds A8 Jeeropih g hptFropyfle ?f%ﬁé A enbodi ment s
hergi n gaeydy subshtuted“\%%b?ﬁor@ﬁ@ﬁﬁimdnﬁs G sl e droasdegiridepinthe conpounds of
formula (1), l-i), (lI-i-a), (l-i-b), and (1-i) wherein Gl is

opt i ona?‘ln}}“%%ﬂ'é‘% ‘Rﬁdéﬂewqr S PRAYe and & is - (CRI8R 28)1-&d 5Swherein &d

is optional |Axlo%£éb§§phétkktcﬁf&c@aydag@ulgof&afpbmlokﬁbrﬁmast)l(m} goi)peay! ), The
optional substituents of Gl a as described in

R2g
the Surfirimy aBhd-iBthseimEnis @p%aléy ﬁ‘bé‘b‘?f}‘i?g pyriding; d s ¥ b &Rain

embodiments, G* is aryl, heteroaryl, or heterocycle, each of which is optionally substituted.

25  The optional substituents of G' and G** are as described in the Summary and embodiments
herein above.
Another aspect is directed to a group of compounds of formula (1), (I-a), (I-), (I-i-a),
(I-i-b), and (I-ii) wherein G' is optionally substituted pyridinyl; and G is G** wherein G* is
optionally substituted aryl (e.g. optionally substituted phenyl, optionally substituted
30  dihyroindenyl, or optionally substituted tetrahydronaphthalenyl). The optional substituents of
G' and G* are as described in the Summary and embodiments herein above.
Another aspect is directed to a group of compounds of formula (I), (I-a), (I-1), (I-i-a),
(I-i-b), and (I-ii) wherein G' is optionally substituted pyridinyl; and G? is G* wherein G¥ is

15



Anot her aspect is directed to a group of conpounds of formula (1), (l-a),
(r-1), (1-i-a), (l-i-b), and (1-i) wherein Gl is optionally substituted
pyri di nylwoan/@3iss - (CRLIgR2g), - &d 10wherein &d opti ecaldNzosxiostidt ut ed
phenyl . The optional substituents of GlL and &d, Rig, R2g, and r are as
described in the Summary and enbodi nents herein above. Anot her aspect
is directed to a group of conpounds of formula (1), (l-a), (I1-i), (I-i-a),

(1-i-b) opti@ﬂﬂly(shbsltﬁut% &I T@éobt&n@l&hbﬁ%h{s)bf@'%& GYUEL RYdibed Mhe and &
- 2d erein &d is optionally substituted heteroaryl (e.g.

- R2
Io|ts)ti E)E\:R% %%B%‘i?‘?‘?ﬂdé‘&er%li‘f‘é@?éﬁ’qvé 15heteroaryl such as, but not limted to,
optional Iy suyiel hapb&ids &yercteqltwgaoup Imn@eaﬂda%@korﬁﬂgﬁ) ng oA} (t?fl ol and Gad,

Ri g, R28 and r are as scrib in the Sunmar rein
above. (-i-b), and (IW)tVYheFP%QCﬁ otienady @ubStIW@d@m%aﬂn@rgl Qeis 67 WeteinEoVis exarrpl es

of a5 SURGILRUR sﬁlﬁstlﬁﬁém%kl?ga?yl% f&ﬂh@hﬁllg s(llgs)utute(dl mﬁ'aa\%l%lg Iatlonﬁgyl sdbstgtlwed( | -

and (1-1) 1include, 17

Exanpl e@ndfnyanabmmlomltfgbﬁwntﬁof @gﬂlii}bﬁn@‘se asfdescaibpdinghy $ymmyry and , (I - | )

(I - - a)emt(o'dnhen@heréi’x{%o(/% include, but not limted to, those wherein X3
0. her exanples of a subgroup of conpounds of formula (1),

(| a), (I-i)Yetgnother gypect(is directed to agrpup bf ¢omponedsied &ormula (Dndta)) (-0i ded t o,

t hose ‘Aéje(g‘?w)aﬁ@%l D v@ é’e%rr Gzé\éﬁ{l o%é?& m? 'o% h lsaodﬁlziﬁaﬁfyosﬂﬁ’su e OTPOUNGS

of formil N ude but not
|i mQ ecandéy’ it HERERADLGE| mnm&anzbom,memCi @@H&hﬁteremﬂ dEhiofwhicl is12) 11

subgr ou g s A AR SRR Rty fudfiniyy oYy QURPLACRETPLES 2L B )
i ncl UdeC'l'eS(le]IBleﬂhe Smmriasfohnﬂ@mbbdlmslaishbremabwem is CH2, X4 is a bond or
bthor " exani 0T =T resBl % PR e koS GRS e RRED G . &y 7 )

(I-1-a)(-i),and (1)) whersh Gf isiphefyhelbsiiteted iith an @ptidrialty tsuhdtluumd rmdnomhmher e| n X3
X5.1S r. (CH2) 4.

Vot Dot Rer o i R B0y SiRitel fronf B S bnd Beblm et 0 (1-1y.

(1-i-a) optlbhal]ytﬁxrtheaﬁ\d)s(lfutdd)vvltlfbhlelwdﬁvo droiipsReltctbd frothetck grmp dohﬁs;mg\Mﬁer ein X3,

s e, AT R T Gt Rt Senlin. HibokSbufhe dldella”t "

1-(2- iﬂduﬁﬁ@ﬁ@ﬁfl\%ﬁz%ﬁﬁ& (Dtbbhieydtml{oﬂiy‘ﬁehd iGi i2amll ))fﬂﬁté’iﬁdl@ﬂ each of which is

(
3-fl y di n- 2-
E 4- fcpglfjlg{l %p.{t%ijlcl% Qﬁlut >;,1 %l qlpalpx?fﬂ Qul%‘p\%uﬁgf péﬁ%are as described in the
ﬁ% 4slgiu£& %gmw?%&mrabﬁwk] ﬁ, pyr : ]on n- 2- ylb) {ret hanol ;

ridl n- - ri uor one en u .
pyridi n- 2 w{@wpeftrl% @lr%%%éwn? ?%Wé?WP‘} \yﬁ(i)» @E aﬁrg.}a dhena) [1
2- met (xR Qﬁwm) wWhérdin gbgtoyshébrfanyawéhmteawde}dagﬂ han @2 is ~(CR'*R*)-G™.

( 3- net hyl phenyl) gl obutyl } (pyridin-2-yl)net hano 1g
(4- Nty P@h@mm}tcé iyt gflhﬁkewryl,cﬁaﬂl of Vyhl§1h!§pht&}ipa]ly substituted. R

R%, 1, and the optional substituents of G' and G* are as described in the Summary and

i's
5[
[1-
[1-
[1-
py
10
- (
[1-
[1-

25  embodiments herein above.
Another aspect is directed to a group of compounds of formula (1), (I-a), (I-), (I-i-a),
(I-i-b), and (I-ii) wherein G' is optionally substituted monocyclic heteroaryl (e.g. pyridinyl,
pyrimidinyl, thiazolyl, oxazolyl, or pyrazolyl, each of which is optionally substituted); and G
is —(CR'¥R%),-G**. In one embodiment, G** is aryl or heteroaryl, each of which is optionally
30  substituted. R'S, R%, r, and the optional substituents of G' and G** are as described in the
Summary and embodiments herein above.
Another aspect is directed to a group of compounds of formula (I), (I-a), (I-i), (I-i-2),
(1-i-b), and (I-ii) wherein G' is optionally substituted pyridinyl; and G* is —(CR'®R%)-G*. In
one embodiment, G* is aryl or heteroaryl, each of which is optionally substituted. R'€, R*, r,
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pyridin-2-y1{142-(trifl uoronet hoxy)phenyl ] cycl obutyl } met hanol ;
15pyridin-2-y1{143-(trifl uoromet hoxy) phenyl ] cycl obutyl} nethanol;

pyri di n- 2vebptadssisri f | uor omet hoxy) phenyl ] cy cl obutyl} metrkaoi0/001213

{143, 5-bi s(trifluoronethyl)phenylicyclobutyl!l (pyridin-2-yOrethanol ;
{143-fluoro-5-(trifluoronethyl)phenyllcy clobutyll (pyridin-2-yl)nethanol;
{1-[4-fluoro-3-(trifluoronethyl)phenyl]cy clobutyl} (pyridin-2-yl)nethanol;

20{ 1444 (Hespdshal Msﬁ@aﬁi %m%ﬁd'dzdﬁﬁéaghé%%eﬁhﬁth(e@)iﬁhﬂrﬁa&l‘}" ) met hanol ;
{143-fluoro-4-(trifluoronethyl)phenyli cy clobutyl} (pyridin-2-yQrethanol;

{ 144- ( dRROHPIARDREIIHERY | | cycl obut yi } (pyri di n- 2- yOret hanol ;

pyri di n- 2- ylﬁ(n%theyésbs’dtﬁ Rre¥ie& Yo &éﬁ@ﬁ‘&ﬂd&ﬁﬁ%lﬁlﬁ@%fformula M), (1-a), (I-i), (I-i-a),
pyridin-2- di n- 3-yl cycl obutyl ) me

25pyr i cﬂﬁrbgaWL@'l‘g et G- unpmwliy st tytey mmdoand G* is -(CR'*R?),-G*

I
[ 1 & %%eg%gﬁngn tfs)nxl CI%EA IIO fﬁglox,?ﬁaau %mtén@@;n)ﬁ@e iThe optional
[ 1- ( 4- muéﬁ@wgmé P EGE] J&Iﬁuw,lqn(i@ymmdq:sczmyql Yythe Hummpry and embodiments
[ 1- (4- lyh%ggnyl ) cycl obutyl ] (pyri di n-2-yOret hanol ;
30(S) 41- ?% I chl orophenyl ) cycl obutyl | (pyri di n-2- I ) met hanol ; (S)-
{142-f | uor o-Ahother asbb@@r(bmteﬁw 3 paemef jompyungts opfprmpla)(), (I-a), (I-), (-i-a),

d 1sp2e) 2
E%y”py'r 51,54 (19 {%E%I’I i piionally substitaie pyridiny): and G is Y e RS (S). {143
-f 1 Wor owlderém (&g dmonabmulbmh)tqmm@yﬂl Tbyomion@llsubsylltm(lpwf G QnChGiBt’Ig)Rrét hanol ;

S [1 hyl d 2-yl th I
;( )pyrII’T"lﬁ&I aﬁ%esf?? d[’ﬁrﬂ? %ﬁg%rone ogg}{%ﬂ%]ﬂeeﬁ&??cygcrogﬁr I I}nnetzaa]gr o
[ 1- (2-f 1 uor oﬁptwmyhs)aegt mdlmbtetiyd 3 groyp DEnOmPnutﬁlsybﬁmthr(Bl (I -a), (I1), (I-i-a),

143- d 1 1gn28y 32
1 a1 R MR Gty Sl a6
5[ 1- (3 &hdglfl |G—Zl‘bl& Opﬂitﬁlﬁw ?Lfbyﬁ:thﬁblhbtﬁio]a@pgerg npmhnaHQSWEt)mtl Itlwnoctyclﬁc |

rimdjn-2-yl tri romet ho anol ;
A ERp i ko ke e R R R R R A
[ 1- (3, dsuitetidngs 1 @Ry G RE| REAnd|rlateug rdeseritiecin ZheySDmehiranod emf@merfisl - ( 3, 4- di

chl orophenypcy cl butyl] (pyrim din-2-yOret hanol ;
10(R) - [lier%leabpva. chl orophenyl )cy clobutyl] (pyrim din-2-y Dnethanol;

(S)-pyrim d'Wrt@n)ézldlﬂgﬁ‘&rp(dfﬁth ddﬁ@b@ﬁﬂ%tdbsch))wmw Iexa&mﬁbsndﬂatsybgwowmdfhanol

R d 1 t t hanol ;
2 (57 hcmmonndssi Bmaingy Edd-Bnaai o B bt B mbsimitea B PN
{1435 ( et WHeRhRPWREHIGH]. cy butyl} (pyridin-2-ypnet hanol 15
141- ( 2- et hyl ph thyl ] | butyl di n- 2-
117 (211 Uor civemipper mpmer eypatans st ey mouby b ermanly A3 e s 0
Hj& Eg 4@95&91%@@%9@%@&51}@&&1 Q%sgwﬁfelémggl n- 3 yl)rret hanol ;

uor opnenype CycCl opbu rr.alrn
{141- (- chl dobprsapler ﬁgq%groep obsfrprounds )éﬁmadl)z&.g‘? Ih&@aﬁbﬂ-l b),

and (I-ii) include, but not limited to, those wherein X3 is CHa.

25 Yet other examples of a subgroup of compounds of formula (1), (I-a), (I-i), (I-i-a), (I-i-
b), and (I-ii) include, but not limited to, those wherein X° is O, X* is (CHy)m, and X’ is (CH,),
wherein m and n are each independently 1 or 2.

Yet other examples of a subgroup of compounds of formula (I), (I-a), (I-), (I-i-a), (I-i-
b), and (I-ii) include, but not limited to, those wherein X is CHp, X* is a bond or (CHg)m, X’

30  is (CHy),, and m and n are each independently 1 or 2.

Yet other examples of a subgroup of compounds of formula (1), (I-a), (I-i), (I-i-a), (I-i-
b), and (I-ii) include, but not limited to, those wherein X is O, one of X* and X° is a bond,

and the other is (CHp)s or (CHa)a.
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20{141- (2-chl orophenypethy I] cy clobutyl} (pyridin-2-yl)nethanol;

[ 1- (1- phenyl ethyl)cy clobutyl] (pyridin-2-yl)nethanol;

[ 1- (4- mretwpl2bexmydiscy butyl] (pyridin-2-yOnrethanol; PCTR&N2010/001213
{34(5-f1uoro-1-napht hypoxy] propyl} -7[ (2-nethoxypyridin-3-yDam no]-1-(2-
nor phol i n-4-yl et hyl') - 1Hi ndol e- 2- carboxylic acid; 25pyridin-2-y1(1-
{143-(trifluoronmethy phenyl] ethyl} cy cl obutypnethanol;

[ 1- (2, 3- di hydt othdrdxhmpledoflalsuygrbary ofdoatputngs bf fb)‘ﬁlhldl(l) a)’ I(I)- Sapali-

pyri di 4-tetr drona ht hal en-,| -ypgycl o utyI met hanol ;
[1-(3, %)ﬁnﬁﬁé’rég@‘fﬁa g‘ﬁ %%1%‘853? ereb‘h?(’ipﬁ Qgt?geéheﬁar? et hanol :
pyri di ma@ ¢yl (d)2eR o2¢f) whérkien as L-20bepwl et hyl )cycl obut yl ] met hanol ;

30[ 4- (3, 4-di chl or ophenypt et rﬁ] dro 2H—pyran -yli(pyridin- 2y|)rrethano|

(4- phenyl tetEF‘%IHQIa’éfrCBn@PPWP’é 8- B e pot liditedto- v et hanol ;

4- 63-fl uor ridin-2- Onethanol
%4 ?4 fl 3orggﬁ%dg%%ﬁl}g E]MQBI?YI pe?ig%%ﬂ@%ah%lggr: d: n- 2- gl)met hanol

[ 4- (3, 4-di 1 &%%@?WW}Q%@ILQHX)&(W@W Yoagthanoly| 1 (pyri di n- 2- yOret hanol :

[ 4- (4- chl or pphemyRbichRityEb &A= yhmellabpyr i di n- 2- yOret hanol ;
pyridin-2- y? Qﬁ t}I’%I%f I E%JI‘ o?rxetiﬁ#p?b‘ 1henyl Jtet rahgdr 0- 2H- pyr an-4-y1}

net hanol ; p¥ ]r(?d‘?ﬁ ZOVEI{WQCY(C’(QW l]CRYF@WE%W@B@ shawebnyl | tetrahy dr o-2Hpy r

3p042ﬁ%y gﬁmf;@ﬂ Byl{zl(ﬁiﬂho?orﬂejfﬂﬁ)%ﬂel{gﬁ]@Jl&t}ﬂl%zrl}}Hﬁﬂa{?ﬁ?‘Y) phenylitetrahy
cl dBut y1) - 1pyrpc;m12mlfi_ B- (i ustavestio| jphenyTlcyclobutyl}methanol;

2.1 1- (411 ulT Sohen %2&*@ R ST AP ST
-(3-fl uor oplﬁbfﬁym)aﬂaylp ¢rwbebt0}db}lty1]1py(qdyr 2lhmethangbet hanol ;

_2(%11453 C(r:”hl rop ilhh&gc(’l)%lc fi’%y“d%‘%g I nqilznylz) gtl%aﬁglhanol (p>1/?|2 .

di n- 2-y1) - 2pydidid3 yﬂtk—i%ﬂtmtbmmmtm)mmmyqlowlhmbwyl } ethanol ; -(pyri

AR R R L T
-(pyri din- 2yydin-224{}- Mﬁaﬂuorométhmwmmmbxgmmsd}métparmy cI butyl} et hanol

1502) 11 Gyl SRRSO BB Mgt pr -2 1) et nan

di n- 2- yl ) met{hgmdhoro-5-(trifluoromethyl)phenyljcyclobutyl} (pyridin-2 -yl)methanol

{1-[4-fluoro-3-(trifluoromethyl)phenyl]cy clobutyl } (pyridin-2-yl)methanol;

20 {1-[4-(methylsulfonyl)phenyl]cyclobutyl} (pyridin-2-yl)methanol,
{1-[3-fluoro-4~(triflucromethyl)phenyl]cy clobutyl} (pyridin-2-yl)methanol,
{1-[4-(diethylamino)phenyl]cyclobutyl} (pyridin-2-yl)methanol;
pyridin-2-yl(1-pyridin-2-ylcy clobutyl)methanol,
pyridin-2-yl(1-pyridin-3-ylcyclobutyl)methanol;

25 pyridin-2-yl(1-pyridin-4-ylcyclobutyl)methanol;
[1-(1,1'-biphenyl-4-y1)cyclobutyl])(pyridin-2-yl)methanol;
[1-(3-phenoxyphenyl)cyclobutyl](pyridin-2-yl)methanol;
[1-(4-phenoxyphenyl)cyclobutyl](pyridin-2-yl)methanol;

[1-(4-benzylphenyl)cy clobutyl] (pyridin-2~yl)methanol;

30 (S)-[1-(3,4-dichlorophenyl)cy clobutyl](pyridin-2-yl)methanol;
(S)-{1-[2-fluoro-4-(trifluoromethyl)phenyljcy clobutyl} (pyridin-2-yl)methanol,

(S)-pyridin-2-y1 {1-[4-(trifluoromethyl)phenyl]cyclobutyl} methanol,
(S)-{1-[3-fluoro-4-(trifluoromethyl)phenyl] cy clobutyl } (pyridin-2-yl)methanol,
(S)-[1-(3,4-dichlorophenyl)cy clobutyl)(3-methylpyridin-2-yl)methanol;
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The present conmpounds may exi st as stereoi sonmers wherein asymetric or
chiral centers are present. These stereoisoners are "R' or "S" depending on
t he confiwonatzamief substituents around the chiral carlpomc@aormooidie terns
"R' and "S" used herein are 20 configurations as defined in | UPAC 1974
Recommendati ons for Section E, Fundanental Stereochem stry, Pure Appl,

Chem, 1976, 45: 13-30. Various stereoi soners of the present
corrpounds apglrifi di-05eg - mllﬁrfﬁl@fonﬁﬂﬂxymﬁélﬁt{\@ftlwuwrﬁbtﬁalﬂ@l scope of this
application E%ﬁr eoi so i ncl (tLFJ) e enanti orrers and di astereoners, and

m xtures of Lk F‘?IBPﬁ? IOB‘I‘%@ ghgkkRsfyDmehenli dual st er eoi soners may be

pr epar ed 25[Bﬁlﬂﬂ&bpﬂéﬁﬂ/lw%f)&ﬂm@Wﬁ&k@l)hﬁt&ﬂﬁ' lable starting materials
whi ch contain asymetric or ir centérs or by preparation of racemc

m xtures foll B*ABEPTBR}EF’@MPIGP‘FWW@P pyDwsthengdnown to those of ordinary
skilsl int h?l kg8 dlﬂ'ﬁBﬁy%Een@BEﬁ%ﬁtyﬂfpyh%ﬁ&%hli’wlﬁﬁbﬂ?a‘fnﬁl exenplified by (1)

attachnent of a m xture enant i oners hiral auxiliary, separation of

the resul ti BYiRda-gwt1de- (Hiﬂa@toé}eﬁ@ﬁﬁphefﬁﬂCY%H%}tI@ﬁm%n@at i on or
chr omat ogr aBWmﬁFﬂQszl{tie[@Q&itﬂﬂmﬁietﬁo%ﬁ&gﬁ@}dm&h}\fn%%%& product fromthe

auxiliary orl&h_é 2) direct separation © € ‘mxture optical enantioners on
chiral chro %‘gﬂ@blﬁmph@rtyll)e&‘ﬁh@utyll(pynnud;@cﬂwﬂﬁmﬂbamhorrers may exist in the

present compeUns 4. Maﬂéf%ﬁgf“?t uent%’li(pgr ound§gﬁ Mhoft ures thereof resulting

fromthe di sposition of on carbon doubl e bond, a
carl®on- ni t r &eH- (éducbbléomnbﬁml)ta’C@BWHéplmmldu}rﬂmhhleﬂmnola het erocycl e group are

contenpl ate } bond or a
carbon-nit rgs elﬁ}ﬁ%ﬁ rgf E4e§1|r gna@gﬁh%?hg%gaéw}%gﬂgogonf| guration and
subst it uent £Rhlmumdm82 -gly 4 btiRydromethpl)phendiayclpbite  metbanidsi gnat ed as bei ng
of cis or tral f [ unds el ed herein may exhibit the
phenonmenon (B?@%Ei%ﬂl&& rﬁli)c%hl?&@ﬁg&?%ryﬂﬁe?gggr awi ngs within this

S {)eci ficati Qitr[b@wchlapp@gl)@th;d}cbzylomnﬂé]@&n?jh@gﬁ?sshdm{oﬁ t aut on}[eri c or

S elre0| soner, llgl (S?&nﬁ’l l) ﬁ 0p U r 5100 e invention enconpasses
any tautorrer ST, 8% P Ofb dln?’anur%% thereof, and is not to
b_et Ih! m Eﬁd mp{yﬂu?roﬁ]mylmncadbmmﬁprgndm-zlsﬁhnﬁmnslprrer| ClB(C):(r)m uti lji ze](ctl .
within e 0 e unds or. r aw. ngs. npounds o e
i nvention cgﬂ*ﬂ*@?@{mm?{‘ lgﬁmyﬁgwqé@ygélﬁgﬂﬁeg@g\é{f or m cont ai ni ng one or
nmore at ons f{a-\{i%ﬂa@roﬂieﬁm}ﬁhﬂﬁﬁﬁotwli@gﬁcélﬁunﬁﬁﬁetmmf erent fromthebatom' c
Mass or mass er | sot opes can be

radi oacti ve {62%1 'ﬁhk"ioa%inﬁﬁﬁtﬁij §Cn] %Ylﬁ’ mTisq}')l? O{af atonms such as

el ude. but are %“3?“”’9‘”‘9"&“”3‘”"“"‘“”‘pyﬁ“‘“‘é"c”‘ﬁ‘é@hﬁk' "Too 32p. 1535,
18F, 36C1, ak#! Rlﬁilethéb%ifﬁ’ﬁﬁb?ﬁyﬂé{“ %Bﬁ?‘% %t her i sot opes of t hese and/ or
ot her atons [a(@Hth,tveﬁyzyl)b@kﬂﬁ ﬁi‘dlﬂrtuygnjemmtl on. I n anot her

enbodi ment, the isotope- Iab}eﬂé r;gogn&ﬁ%ggnt ai n _deut e“‘?ﬂr}n tritium
(3H) or 14C3r{s30[1(%§8%r0 1I'%3§P Oﬁyélﬁ%l? /e Fyeyafingpilemingdy |on can be
prepar e(go;?yoﬁ glg)grm_mmgbqgg)o hdacknown to persons having ordinary skill
in the ar i Sot ope- npounds _can_be coglvenl ently prepared

20
by %ariying ijﬂﬁmt%é(lp{b@e@&ﬂ‘@é‘”@ﬁt@ém}%&eihﬁl}PYféObE%)ﬁﬁF@g and Schemes

sections by éﬁ@ﬁd{htygltoLﬁgnﬁeﬁ @%@b@dtolﬁl‘(ﬁ]d)ﬁ{ahrﬁz@ﬁ)ﬁfem&%ﬂ abel ed reagent for
anon-| abel ed reagent. In sonme i nstances, npounds. may be treated with

i sot ope- | abé’b’éélnﬂ@dﬁeﬁt?é‘Hﬁ@%@ﬁ@@hﬁﬂ%ﬂﬂﬁﬂdw&?ﬂw}taﬁ%ts i sot ope, for
exanpl e, - hyJy ogen afo ARULEHLUM, PRI R ANARGSSMAaAS, action of

deuteric acid suc AA1D20." Th 0 the above, relevant
procedur es apitidinrdn@eR Atridhiorr brkangtefhybexrlotpiiimetgpelnce, in Lizondo, J et

al .30 Drugs s 4 2h; s B8 i B £ i 2 Bty I Ned Chem
39(%), 673 5%9%)% }]\?é‘%"iheé}am gﬁ& o§g Gy %?53 k3" (2003): PCT
publ i cation §4—phenyltetrahydro-2H-pyran—4~yl)(pyndln-z-y1 methanol
[4-(3-fluorophenyl)tetrahy dro-2H-pyran-4-ylj(pyridin-2-ylymethanol;
[4-(4-fluorophenyl)tetrahy dro-2H-pyran-4-y1](pyridin-2-yl)methanol,
[4-(3,4-difluorophenyl)tetrahydro-2H-pyran-4-yl)(pyridin-2-y)methanol;
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W1997010223, W2005099353, W1995007271, W?2006008754; US Patent Nos.
7538189; 7534814; 7531685; 7528131; 7521421; 7514068; 7511013; and US
Pat ent 30w@pplZmatison Publication Nos. 20090137457; 20090T3M8(H7001213
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mixture of diastereomers by recrystallization or chromatography and liberation of the
30  optically pure product from the auxiliary or (2) direct separation of the mixture of optical
enantiomers on chiral chromatographic columns.
Geometric isomers may exist in the present compounds. Various geometric isomers
and mixtures thereof resulting from the disposition of substituents around a carbon-carbon

double bond, a carbon-nitrogen double bond, a cycloalkyl group, or a heterocycle group are
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mass number most abundantly found in nature, Isotopes can be radioactive or non-

radioactive isotopes. Isotopes of atoms such as hydrogen, carbon, phosphorous, sulfur,
fluorine, chlorine, and iodine include, but are not limited to, *H, *H, 3¢, ¢, N, *0, ¥p,

15 %8, 'F, *Cl, and 1. Compounds that contain other isotopes of these and/or other atoms are
within the scope of this invention.

In another embodiment, the isotope-labeled compounds contain deuterium (*H),
tritium (*H) or *C isotopes. Isotope-labeled compounds of this invention can be prepared by
the general methods well known to persons having ordinary skill in the art. Such isotope-

20  labeled compounds can be conveniently prepared by carrying out the procedures disclosed in
the Examples and Schemes sections by substituting a readily available isotope-labeled
reagent for a non-labeled reagent. In some instances, compounds may be treated with
isotope-labeled reagents to exchange a normal atom with its isotope, for example, hydrogen
for deuterium can be exchanged by the action of a deuteric acid such as D,S04/D,0. In

25  addition to the above, relevant procedures and intermediates are disclosed, for instance, in
Lizondo, J et al., Drugs Fut, 21(11), 1116 (1996); Brickner, S J ef al., J Med Chem, 39(3),
673 (1996); Mallesham, B et al., Org Lett, 5(7), 963 (2003); PCT publications
W01997010223, W02005099353, W01995007271, W02006008754; US Patent Nos.
7538189; 7534814; 7531685; 7528131; 7521421; 7514068; 7511013; and US Patent

30  Application Publication Nos. 20090137457, 20090131485; 20090131363; 20090118238,
20090111840; 20090105338; 20090105307; 20090105147, 20090093422; 20090088416; and
20090082471, the methods are hereby incorporated by reference.

The isotope-labeled compounds of the invention may be used as standards to

determine the effectiveness of TRPV3 modulators in binding assays. Isotope containing
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compounds have been used in pharmaceutical research to investigate the in vivo metabolic
fate of the compounds by evaluation of the mechanism of action and metabolic pathway of
the nonisotope-labeled parent compound (Blake et al. J. Pharm. Sci. 64, 3, 367-391 (1975)).
Such metabolic studies are important in the design of safe, effective therapeutic drugs, either
5  because the in vivo active compound administered to the patient or because the metabolites
produced from the parent compound prove to be toxic or carcinogenic (Foster et al.,
Advances in Drug Research Vol. 14, pp. 2-36, Academic press, London, 1985; Kato et al., J.
Labelled Comp. Radiopharmaceut., 36(10):927-932 (1995); Kushner et al., Can. J. Physiol.
Pharmacol., 77, 79-88 (1999). ‘
10 In addition, non-radio active isotope containing drugs, such as deuterated drugs called
“heavy drugs,” can be used for the treatment of diseases and conditions related to TRPV3
activity. Increasing the amount of an isotope present in a compound above its natural
abundance is called enrichment. Examples of the amount of enrichment include from about
05,1,2,3,4,5,6,7,8,9, 10, 12, 16, 21, 25, 29, 33, 37, 42, 46, 50, 54, 58, 63, 67,71,75, 79,
15 84, 88, 92, 96, to about 100 mol %. Replacement of up to about 15% of normal atom with a
heavy isotope has been effected and maintained for a period of days to weeks in mammals,
including rodents and dogs, with minimal observed adverse effects (Czajka D M and Finkel
AJ, Ann, N.Y. Acad. Sci. 1960 84: 770, Thomson J F, Ann. New York Acad. Sci 1960 84:
736; Czakja D M et al., Am. J. Physiol. 1961 201: 357). Acute replacement of as high as
20 15%-23% in human fluids with deuterium was found not to cause toxicity (Blagojevic N et
al. in "Dosimetry & Treatment Planning for Neutron Capture Therapy", Zamenhof R, Solares
G and Harling O Eds. 1994. Advanced Medical Publishing, Madison Wis. pp.125-134;
Diabetes Metab. 23: 251 (1997)). '
Stable isotope labeling of a drug may alter its physico-chemical properties such as
25  pKa and lipid solubility. These effects and alterations may affect the pharmacodynamic
response of the drug molecule if the isotopic substitution affects a region involvedin a
ligand-receptor interaction. While some of the physical properties of a stable isotope-labeled
molecule are different from those of the unlabeled one, the chemical and biological properties
are the same, with one exception: because of the increased mass of the heavy isotope, any
30  bond involving the heavy isotope and another atom will be stronger than the same bond
between the light isotope and that atom. Accordingly, the incorporation of an isotope af a site
of metabolism or enzymatic transformation will slow said reactions potentially altering the
pharmeokinetic profile or efficacy relative to the non-isotopic compound.

c. Biological Data
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) In Vitro Methods-Calcium Flux Assays:
Experiments were conducted using the FLIPRTE™®A®  Op the day prior to the

experiment, recombinant HEK293 cells that stably express human and mouse TRPV3 were
removed from tissue culture flasks and plated in growth medium at 20,000 cells/well into
black-walled clear-bottom 384-well Biocoat™ poly-D-lysine assay plates (BD Biosciences,
Bedford, MA) using a Multidrop® dispenser (ThermoScientific, Waltham, MA). On the day
of the experiment, growth medium was removed, and the no-wash FLIPR® Calcium-4 dye
(Aex = 470-495 nm, Agy = 515-575 nm; Molecular Devices, Sunnyvale, CA) was added to
each well using the Multidrop® dispenser. Cells were incubated for 90-120 minutes in the
dark. Compounds were dissolved in DMSO to prepare a 10 mM stock solution. The
intensity of the fluorescence was captured and digitally transferred to an interfaced PC. The
peak increase in fluorescence over baseline (relative fluorescence units) was calculated and
expressed as the percentage of the maximal 2-APB (2-aminoethoxyldipheny! borate)
response (in the absence of compound). The concentration of 2-APB corresponds to its ECsg.
ICsp of the compounds for human TRPV?3 are shown in Table 1 whererin “A” refers to an
ICsg value of greater than 20 uM, “B” refers to to an ICsp value in range of 5.1 pM fo 20 pM,
“C” refers to to an ICsp value in range of 1.1 pM to 5 uM, “D” refers to to an ICsp value in
range of 501 nM to 1,000 nM, “E” refers to to an ICsy value in range of 50 nM to 500 nM.

‘Table 1
Example # | ICso (uM) | Example# | ICsp (UM) Example # ICso (nM)
1 C 27 D 53 C
2 E 28 E 54 B
3 D 29 C 55 B
4 E 30 C 56 C
5 B 31 C 57 B
6 E 32 B 58 C
7 B 33 B 59 C
8 E 34 B 60 B
9 C 35 B 61 B
10 C 36 B 62 B
11 E 37 D 63 B
12 E 38 E 64 C
13 D 39 D 65 C
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14 B 40 B 66 C
15 E 41 B 67 C
16 B 42 C 68 C
17 C 43 E 69 C
18 D 44 B 70 B
19 B 45 C 71 C
20 B 46 B 72 C
21 B 47 C 73 C
22 B 48 B 74 E
23 D 49 C 75 D
24 C 50 C 76 D
25 C 31 B 71 D
26 E 52 C

(i) InVivo Data Animals

Adult male Sprague-Dawley rats (250-300 g body weight, Charles River Laboratories,
Portage, MI) were used. Animal handling and experimental protocols were approved by the

5  Institutional Animal Care and Use Committee IACUC) at Abbott Laboratories. For all

surgical procedures, animals were maintained under isoflurane anesthesia (4-5% to induce, 1-
3% to maintain), and the incision sites were sterilized using a 10% povidone-iodine solution
prior to and after surgeries.

Sodium Iodoacetate-Induced Knee Joint Osteoarthritic Pain Model

10 Unilateral knee joint osteoarthritis was induced in the rats by a single intra-articular
(i.a.) injection of sodium iodoacetate (3 mg in 0.05 mL sterile isotonic saline) into the right
knee joint cavity under light isoflurane anesthesia using a 26G needle. The dose of the
sodium iodoacetate (3 mg/i.a.injection) was selected based on results obtained from
preliminary studies wherein an optimal pain behavior was observed at this dose. Pain

15  behavioral assessment of hind limb grip force was conducted by recording the maximum
compressive force exerted on the hind limb strain gauge setup, in a commercially available
grip force measurement system (Columbus Instruments, Columbus, OH). The grip force data
was converted to a maximum hindlimb cumulative compressive force (CFmax) (gram force) /
kg body weight for each animal. The analgesic effects of test compounds were determined

20 20 days following the i.a. injection of sodium iodoacetate. The vehicle control group for each
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compound being tested was assigned 0% whereas the age matched naive group was assigned
as being 100% (normal). The % effect for each dose group was then expressed as % return to
normalcy compared to the naive group. Compounds were administered either
intraperitoneally (i.p.) or orally (p.o.). The assessment of the analgesic effects of test

5 compounds is typically made anytime between about 1 hour and about 5 hours following oral
administration. The assessment of the analgesic effects of test compounds is typically made
anytime between about 0.5 hour and about 2 hours following i.p. administration. Selection of
the preferred time points for measuring the analgesic effects of test compounds was based
upon consideration of the individual pharmacokinetic characteristics of test compounds in the

10 rat. Time points that were known or expected to provide higher plasma concentrations of test
compounds were preferred over those that were known or expected to provide lower
concentrations.

Compounds tested showed a statistically significant change in hind limb grip force
strength versus a saline vehicle at less than about 300 pmol/kg in the sodium iodoacetate-

15  induced model of osteoarthritic pain following a single dose, for example, at less than about
50 pmol/kg in the sodium iodoacetate-induced model of osteoarthritic pain following a single
dose.

d. Methods of Using the Compounds

Data in Table 1 demonstrates that present compounds are modulators of TRPV3
20  receptors, and thus are useful in the treatment of diseases, conditions, and/or disorders
modulated by TRPV3, The relationship between therapeutic effect and inhibition of TRPV3
has been shown in W02007/056124; Wissenbach, U. et al., Biology of the cell (2004), 96,
47-54; Nilius, B. et al., Physiol Rev (2007), 87, 165-217; Okuhara, D. Y. et al., Expert
Opinion on Therapeutic Targets (2007), 11, 391-401; Hu, H. Z. et al., Journal of Cellular
25  Physiology (2006), 208, 201-212.

One embodiment is therefore directed to a method for treating a disease, condition,
and/or disorder modulated by TRPV3 in a subject in need thereof, said method comprises
administering to the subject a therapeutically effective amount of a compound, or
pharmaceutically acceptable salt, solvate, salt of a solvate or solvate of a salt thereof, with or

30  without a pharmaceutically acceptable carrier.

Diseases, conditions, and/or disorders that are modulated by TRPV3 include, but are

not limited to, migraine, arthralgia, cardiac pain arising from an ischemic myocardium, acute

pain, chronic pain, nociceptive pain, neuropathic pain, post-operative pain, pain due to
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neuralgia (e.g., post-herpetic neuralgia, traumatic neuralgia, fibromyalgia, trigeminal
neuralgia), pain due to diabetic neuropathy, dental pain and cancer pain, inflammatory pain
conditions (e.g. arthritis and osteoarthritis).
Diseases, conditions, and/or disorders that are modulated by TRPV3 also include, but
5 arenot limited to, pain such as neuropathic pain, nociceptive pain, dental pain, HIV pain,
cardiac pain arising from an ischemic myocardium, pain due to migraine, arthralgia,
neuropathies, neurodegeneration, retinopathy, neurotic skin disorder, stroke, urinary bladder
hypersensitiveness, urinary incontinence, vulvodynia, gastrointestinal disorders such as
irritable bowel syndrome, gastro-esophageal reflux disease, enteritis, ileitis , stomach-

10 duodenal ulcer, inflammatory bowel disease, Crohn's disease, celiac disease, an inflammatory
disease such as pancreatitis, a respiratory disorder such as allergic and non-allergic rhinitis,
asthma or chronic obstructive pulmonary disease, irritation of skin, eye or mucous
membrane, dermatitis, pruritic conditions such as uremic pruritus, fervescence, muscle
spasms, emesis, dyskinesias, depression, Huntington's disease, memory deficits, restricted

15  brain function, amyotrophic lateral sclerosis (ALS), dementia, arthritis, osteoarthritis,
diabetes, obesity, urticaria, actinic keratosis, keratocanthoma, alopecia, Meniere's disease,
tinnitus, hy peracusis, anxiety disorders and benign prostate hyperplasia.

One embodiment provides methods for treating pain (for example, migraine,
inflammatory pain, acute pain, chronic pain, neuropathic pain, nociceptive pain, arthritic

20  pain, osteoarthritic pain, post-operative pain, cancer pain, lower back pain, eye pain) in a
subject (including human) in need of such treatment. The methods comprise administering to
the subject therapeutically effective amount of a compound as described herein, or a
pharmaceutically acceptable salt, solvate, salt of a solvate, or solvate of a salt thereof, alone
or in combination with a pharmaceutically acceptable carrier. The method further comprises

25  administration of the present compound as a single dose. The method also comprises
repeated or chronic administration of the present compound over a period of days, weeks,
months, or longer. In certain embodiments, the method comprises administering to the
subject a therapeutically effective amount of any of the compounds as described herein, or a
pharmaceutically acceptable salt, solvate, salt of a solvate, or solvate of a salt thereof, in

30  combination with a nonsteroidal anti-inflammatory drugs (NSAIDs), or other analgesic (for
example, acetaminophen, opioids such as morphine or other related opioids), or combinations
thereof.
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Another embodiment provides method for increasing the therapeutic effectiveness or
potency of compounds described herein by repeated or chronic administration over a period
of days, weeks, or months.

Actual dosage levels of active ingredients in the pharmaceutical compositions can be

5  varied so as to obtain an amount of the active compound(s) that is effective to achieve the
desired therapeutic response for a particular patient, compositions and mode of
administration. The selected dosage level will depend upon the activity of the particular
compound, the route of administration, the duration of treatment, the severity of the condition
being treated and the condition and prior medical history of the patient being treated.

10  However, it is within the skill of the art to start doses of the compound at levels lower than
required to achieve the desired therapeutic effect and to gradually increase the dosage until
the desired effect is achieved. In the treatment of certain medical conditions, repeated or
chronic administration of the compounds may be required to achieve the desired therapeutic
response. “Repeated or chronic administration” refers to the administration of the

15  compounds daily (i.e., every day) or intermittently (i.e., not every day) over a period of days,
weeks, months, or longer. In particular, the treatment of chronic painful conditions is
anticipated to require such repeated or chronic administration of compounds described herein.
The compounds may become more effective upon repeated or chronic administration such
that the therapeutically effective doses on repeated or chronic administration may be lower

20  than the therapeutically effective dose from a single administration.

Compounds can also be administered as a pharmaceutical composition comprising the
compounds of interest, or pharmaceutically acceptable salts, solvates, or salts of solvates
thereof, in combination with one or more pharmaceutically acceptable carriers. The phrase
"therapeutically effective amount" of a compound means a sufficient amount of the

25  compound to treat disorders, at a reasonable benefit/risk ratio applicable to any medical
treatment. It will be understood, however, that the total daily usage of the compounds and
compositions will be decided by the attending physician within the scope of sound medical
judgment. The specific therapeutically effective dose level for any particular patient will
depend upon a variety of factors including the disorder being treated and the severity of the

30  disorder; activity of the specific compound employed; the specific composition employed;
the age, body weight, general health, sex and diet of the patient; the time of administration,
route of administration, and rate of excretion of the specific compound employed; the
duration of the treatment; drugs used in combination or coincidental with the specific

compound employed; and like factors well-known in the medical arts. For example, it is well

27



C50 C76 b25 C51B77 D26 E52C (ii)In Vivo Data Ani mal s

Adult mal e Sprague-Dawl ey rats (250-300 g body wei ght, Charles River
Labor at orweo12Rapilage, M) were used. Ani mal handl i ng amrdTN2er/0eEnSal
protocols were approved by the 5 Institutional Animal Care and Use
Commttee (1 ACUC) at Abbott Laboratories. For all surgical procedures,

ani mal s were nai ntai ned under isoflurane anesthesia (4-5%to induce, 1- 3%

to mai nivahin Yhe skiticoftiiecari 0 Gtabi doses SF the SomB@IASE RY IS IotRflihes tagiral 130%

e e B S S e S e
effect is achieved.

The compounds may be administered alone, or in combination with one or more other

5 compounds described herein, or in combination (i.e. co-administered) with one or more
additional pharmaceutical agents. For example, one or more compounds, or pharmaceutically
acceptable salts, solvates, salts of solvates, or solvates of salts ‘ihereof, may be administered
in combination with one or more analgesic (e.g. acetaminophen, opioid such as morphine), or
with one or more nonsteroidal anti-inflammatory drugs (NSAIDs), or combinations thereof.

10 Non-limiting examples of NSAIDs include, but not limited to, aspirin, diclofenac, diflusinal,
etodolac, fenbufen, fenoprofen, flufenisal, flurbiprofen, ibuprofen, indomethacin, ketoprofen,
ketorolac, meclofenamic acid, mefenamic acid, meloxicam, nabumetone, naproxen,
nimesulide, nitroflurbiprofen, olsalazine, oxaprozin, phenylbutazone, piroxicam,
sulfasalazine, sulindac, tolmetin and zomepirac. In certain embodiments, the nonsteroidal

15  anti-inflammatory drug (NSAID) is ibuprofen. Combination therapy includes administration
of a single pharmaceutical dosage formulation containing one or more of the compounds and
one or more additional pharmaceutical agents, as well as administration of the compounds
and each additional pharmaceutical agent, in its own separate pharmaceutical dosage
formulation. For example, one or more compounds described herein and one or more

20  additional pharmaceutical agents, may be administered to the patient together, in a single oral
dosage composition having a fixed ratio of each active ingredient, such as a tablet or capsule;
or each agent may be administered in separate oral dosage formulations.

Where separate dosage formulations are used, the compounds and one or more
additional pharmaceutical agenis may be administered at essentially the same time (e.g.,

25  concurrently) or at separately staggered times (e.g., sequentially).

The total daily dose of the compounds administered to a human or other animal range
from about 0.01 mg/kg body weight to about 100 mg/kg body weight, for example, in the
range of from about 0.03 mg/kg body weight to about 30 mg/kg body weight. If desired, the
effective daily dose can be divided into multiple doses for purposes of administration.

30 Consequently, single dose compositions may contain such amounts or submultiples thereof to
make up the daily dose. It is understood that the effective daily dose may vary with the
duration of the treatment.

g. Pharmaceutical Compositions
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fromprelimnary studies wherein an optinmal pain behavior was observed at

this dose. Ramneﬂ;ﬁoxb«waam@r Bla pAEHRSSIIEA) lcoMbosti dicthaticBRp el B cbRpRAdWas
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converted to a _maxi mum hindljnb cunul Ft)l ve conpressive force (CFmax) (gram
force) / kg ‘HOHY BEPYRIOHLE PRaERcAHpakaPMPOFHion sAPHYRY cwmrosed er oof test
CONEOUNEHarmiREe i el &i’c@ibtﬁ'&gsﬁf)MVQ@Xaﬁt 0l shRWlenGr th/ﬁ’te of @salt tﬂbl%gftl on of sodi um

i odoacet ate. .The vehicle control group for each conpound being tested was
assi gnetPToRaAlipR ik an prpeesigde. ercein@Emophen o OpjP IS sEClRssmersking iethess bei ng 100%
(nor mal gateliRBiotdss bof ficdonftMatiERGh gﬂ%téﬂél@ﬁ%ﬂ‘@tﬁlmf)ﬂﬂfggﬁlﬁﬁgﬂﬁ?‘ ofo return
to normal cy conpared to the nave group. Conpounds we ni steéred either
i nt r ape? fBpRAEPR hereol, formubgtedgpgathey with awhyprmatpnsicallysasseniable capifert he anal gesi ¢
effects of tm%%%mea%%m&%@%‘ AdbhiTRAEd Wl RELHE SndlpuUt 1 hour
and about 5 hours followi ng oral admnistration. e assessment of the
analQesirallye fectadly spapsntaraly lrtt@migmﬁléts lnt@V@glmllﬁahﬁgpenMQalb{nan@ Gebyeen about
0.5 ho . on of the
preferE%ﬁ?ﬁn@gﬁ%?ﬁ%m%%g)s%%g%?%%o ég%agﬁ%ﬁy ect aré@ ?gﬁ tagconpounds
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char act the [ ts that were
known olrﬁ{rélxlhllfaogltg algja?&? ngg&?#‘g&% ahg'l 4S nlég%% g%tho-ﬁ frgﬁgsl&lof t est conpounds
were prefer rTéd temmé'phetrhms&utzbeﬂbvtacmtablelcmwﬂ B us@peit, ackahoa qnnmmd,e | ower
congentr Sstic ni ficant
chafge. Pat G sgidorRENRE b el SR Eln Rt B bl il | 2

t han abafiahy B®6. Sdkrméviahg)lesmf tda&nslsduhwtncamshnmtph&macélﬁmaimme@taﬁ:edeI of

osteoarthritic pain f,0 .a.. S dose, for exann at _l.ess than
Shou stssetarf pBAisTutibls) BaBR 8BS do o Soont BRI sfrcb P el B0t 11
pai n f obdt avdlingted 1&icoml searclomd. pochio dtih eeldul@k ahlb itnderivhgveCombartasnotDat a i n

Tabl e denpnstr.ates .t hat present co ul at ors of . TRPV3

Sor coe BN SRR be B ER flore AR SR SsBRE sfTRiche BB o8k vt ¢ 1 ons,
andzer ghgaenthe it @ktingiakd edvypiddtFilich 4d)utmet aﬁﬂtmmq@obmmam t her apeutic
effect and inhibition of, TRPV3 has.been sho in VW)ZSO&/O 124: .. W ssenbach,
U et afuPPOSHPRE|R}SS: ;G £ 25 o H@B’e}a fo, @%’n“t ; goptonggeq 0 weppiba) |

Physi ol sekewe il 00 oil, 8(7rn oil@hd Er’ély?)eanQiM@l@lb@ls sbth aprogflerdd glycoEéﬁ@l’f'sTsudHDl ni on on
Ther apeutjc Tar gets 2007%5’6“ 11, 391-401; Hu tlt_”ie Z. et al., Journal of
i

Cel | ul a3 b paklunifdde,ethyd otsaty anderhyl Iagate: ngar; butfering agents ugh A PHE i s

t her ef of@i:ddi b a64REkiEA h ?_dz@?ffdgﬁt@d fihintime@RiioR e Pal Sih R QBRICpy 6 QMTTdeiv@difor; and/ or
di sor der nmodul at ed by TRPV3 in a sub! ect in need thereof, said nethod

conpt i ségonig ﬁqlwpsﬁlégqrﬁgolv%orta Ry ka) ndphopphatedwifer soliiops. @ velkes ve anount

of @ CONRQYBALIoxRE co%]ﬁﬁﬂie%fcaxﬁ@édcu a@%ﬁﬁm ﬁmt@d ﬁ)aiadmnmtuwg@fate%ﬁht of a

sol vate or solvate a salt thereof, 30 wi t hout a pharmaceutically
accept a@ﬁ@e@amtsteéfrate aS well 33[91053@35 é&eﬂfsewlﬂg &%?é“s epgtinDrLcaiS sOYeEERISS hat ar e
nodul at ﬁé}lfom( mp\él?fuhﬁ‘# Erv@t'f\%s Qtﬁianlnbﬂﬂ&ﬁéjcah%lso%%@éﬂ@%th@” hral gi a,
cardi ac pal - ari'sing trom an I schem ¢ nyocardium acutée pain, chronic pain,
noci ceptompesipen, accondng tophe Ridempriohthe peystlager ati ve pain, pain due to

30 Pharmaceutical compositions for parenteral injection comprise pharmaceutically

acceptable sterile aqueous or nonaqueous solutions, dispersions, suspensions or emulsions as
well as sterile powders for reconstitution into sterile injectable solutions or dispersions just
prior to use. Examples of suitable aqueous and nonaqueous carriers, diluents, solvents or

vehicles include water, ethanol, polyols (such as glycerol, propylene glycol, polyethylene
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neural gia (e.g., post-herpetic neuralgia, traumatic neural gia,

fi bronyal gia, trigemnal neuralgia), pain due to diabetic neuropathy,

dent al pawo 2arbigascer pain, inflammatory pain conditi omeT(GN2010/00121Briti s
and osteoarthritis). Di seases, conditions, and/or disorders that are
nodul ated by TRPV3 al so include, but 5are not limted to, pain such as
neuropat hic pain, nociceptive pain, dental pain, HV pain, cardiac pain

ari si nggl%dfdl) BhPRe 1ikS) h@gbtﬁblméﬁ’é:@ﬁéﬂ HRivP&)Nin ﬁ:‘é@blre%r Q:reéﬂeﬂ%ucﬁ a§ aﬁﬁl gi a,

neur opat neur odegeneration, reti I’lO neurotic skin disorder,

stroke,© lwﬁﬁaﬂwﬁbﬁa@@mﬁyﬁm R@P@ﬁﬂ% §§n RREIREd] §9E ovemiplee e the

vul VOdYﬁh'e@fc&ﬂﬁé fnaeeﬂalmchra@lecﬂmﬁoayqﬁé ﬁm%%éﬁghc@%ffhé &éqhﬁpdgmi? % e fyNAr one,
gast ro- esophageal reflux disease, ‘enteritis, , 10duodenal

ul cer, hpfFasg ﬁR‘?FS}Of!é‘@WéW P sencferimiaim' s di sease celiac di sease, an
i nf Igarrmat or Wh%e%ﬁx%@sﬁéiﬁ iﬁla?%lsg%eﬁtléﬁ%wubﬁﬁs suth Etseit@éefv%h%sngt'nﬁg %&5\25 such as

all ergi c and non-al hinitrs ma or roni ¢ obstru pul nonary
di seas eem‘ilf"rlfﬁrtgaﬁgﬂﬁﬁa@f iiﬂ%fsﬁl,g aggnis. obreventiouef the adtion Amicdesgamisntsican ber ur i ti c

condi ti QRSred B the AR NKIRTF Garfiud Eﬁﬁlﬂétengl %lée( %ﬁ&%ﬁﬁaﬁeﬁ% ffgi %m?m?@eis@ befiTES s,

dyski nesi as, depression, Huntington"s diseas restricted
15br ai nchllqmlmtan@ phemymmgpﬂd end tae Ekal It goy elsobé desfritilSlo, incledreisatie art hritis,

0St €0ar f s bichas g}gg%%ﬁm ARGRehe e ORI Rpe LG Ktﬁﬁé”‘ﬁfe%{aﬁte .
er at oc ona al-opéci a niere |sease |nn cusis, anxiety
di sbr delﬂl@nlamdutb@lrﬁogn cprpdraught #hopebypihamcmswmoéagmsGdnmtaypbmptdms met hods

for treaty ngahBﬁ]th(nflo% g&?@t%fgeléﬂngra' ne, inflammatory pain, acute pain,

chroni ¢ ‘pal n, neurop ath pal n; noci ceptive pain, arthritic 20pain,
osteoarthri tIneomm@aﬂe;s mcm;dler@zpmn@hgﬂm qﬁ”actmfﬂwaimmgarthadﬁsmblémmthack pai n, eye

[ ubj h hod
Compr i <D althtraf b Bopd ARy PRFER B T RRCT Ve amount of

F8ctive anount of a
corrpourmbcaﬁpldhsi:byl tbetteh;é Ia(hqtild smrpemcph&frcrm&ﬁuieloc ahbmhacsampér&bbvﬁhsal t,

| v, | t ) f I i
cont neliaoh Rt St i eafuas aboioy 3 e SnednRitebai e FRFr B ot hot f urt her
comﬁr |CI sdissoRfhianl wwhith Sh mah, i mody @beﬁd‘t@oﬂb@@lﬁfﬁ:ze@ﬁﬂ’p@@ﬁaﬂmaform s«ltegiaavﬂpse The
met ho

r| ses repeat r. chr dm nistr the present
ConpouriPBeaFSaRbE P e s ERied i Piatis Aoy B B
enbodi r@@p@ldmglﬂg dir@t]hqdogaemaleses adm nistering to the subject a
therapeutl C ffectjve anou any of the c ounds _as es.cri bed
her ei n, inJﬁ%éﬁﬁﬁ?P@hk F‘E&WFW’QE E%M@§@F?Cap§’gqn$é‘flées °§g}?e‘tdd M3 sol vat e,
or xpl vab@egea‘dalﬂe §@1&1heﬂs b@h&@fpolyldan@@mygwydaaad qnbp%dlﬁg BponaRSats Qfdiﬁ,é
anti-inflammatory drugs ENSAIDS or ot her a gesi c %jfor exag%ge

acet ami REBHENT hwa%reg e PagiclaT PO cEPl Oéf? e ratg|of dRg TelRAsE
combi Nagdn@hmedt BREMBHES of other biodegradable polymers include poly(orthoesters) and

poly(anhydrides). Depot injectable formulations are also prepared by entrapping the drug in
liposomes or microemulsions which are compatible with body tissues.

25 The injectable formulations can be sterilized, for example, by filtration through a
bacterial-retaining filter or by incorporating sterilizing agents in the form of sterile solid
compositions which can be dissolved or dispersed in sterile water or other sterile injectable
medium just prior to use.

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

30 and granules. In such solid dosage forms, the active compound may be mixed with at least
one inert, pharmaceutically acceptable excipient or carrier, such as sodium citrate or
dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose, glucose,
mannitol and silicic acid; b) binders such as carboxymethylcellulose, alginates, gelatin,

polyvinylpyrrolidone, sucrose and acacia; ¢) humectants such as glycerol; d) disintegrating
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Anot her enbodi ment provides nethod for increasing the therapeutic

ef fecti veness or potency of conpounds described herein by repeated or
chroni c awoi2niztipasi on over a period of days, weeks, or pooriN2gilo/0bciigal
dosage |l evels of active ingredients in the pharnmaceutical conpositions can
be 5 varied so as to obtain an anount of the active conmpound(s) that is
effective to achieve the desired therapeutic response for a particul ar

patie ntagel@t@ BRBSE hi@ABard0bivR @ﬁb&fat@ﬁ@fhﬂa'o% Eaﬁaﬁica Qfrch, HEnie §LigCleRdindosage | evel
wil | S();E)lend upon the activity of particul ar conpound, the route of

adni ni ST 8 sodien eaghoReteon S@J‘f‘“‘?‘? @Hﬁ%%gents Kachss paiaffiny Dabsarpiégonc ondi t i on
bei ng tdceat@rAth itRaeRiad) zin'uﬁ‘éhlﬁﬁ%rﬁﬁétﬁﬁs @?%\fﬁ % ék?—;%ts%lyascbfe i he patient

being treated. 10 However, IS Wt he art "to start doses
of the BwhpkAIdElLero] @e%qswawb)rab@wé?m %‘E’fh% ]é@htl endibsmicaiie clayiendidsi r ed

t hersapquﬁﬁ&n@fsi‘l&% tzﬁ@qmtaﬂn&"cé%@lrﬂaénésﬂﬁ{ 8838 [sBRd rﬁgf:—ﬁigﬁedégﬁr# bist he desired
ef fect |s achi eved the treatnent of certdin |tions

r epeat egqdigm lé‘PWbWiféteéﬂfﬁﬁnﬁit%fF%@Pﬁe% Tp thetcage C&@mwhd@lmwd@eﬂm dyui red to

achi eveyel fgi@.ﬂn se. "Repeated or chronic

adm ni storiakt%l on" ésg?géi&%@gig e?m %%@gétqr ation of the 15conpounds daily
(i.e., everysohéwmm’smom @frarﬁlmlﬂ@mneyné’mals@ be enmtoyed/@riille@ay)sofbmhaad-pen od of
days, i chronic
oy, VRSeaPEl e Rl SOSHcrd b RIS L W Py 1 AR BEE e o0
adniOni s"vm%ittlpoheﬂiﬁlen@mmdt@éé@rl bed her ein. The corrpounds may beconme nore

ther apeuti oatE s hasEofh o HEAR, GBSl At il O e od 0¥ ati on may
be | oweregedtitincoitiess ahe shefiesich aabﬂtgmoen‘oaw iandotbgseatings meb-kabwy ire
adm n| El @'Ean%aceut%% o?r%\rﬁfdiﬁneg & ﬁeﬁ%&g ogﬁ’l )(e?néagrtrl 819 161% & en?s an gauti cal
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accept aoecbesd Iatcsmpcsaiouatm)sthatdteysalleass th]afacﬁmd mgrte&sm(sb enlgpcﬁr prefaremmiﬂiy; nation

th one or e ceu cept arrier The phrase

B afBafhdF b SIRLER rfof ] SR ek f 1] o ent amount
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appl i cabl e ;l% nedi cal, trea g?ders ood, however, that
the total daify UiEaapgnds fan H%Sdﬂd‘%‘“&r?&"% 8¢ 19 Hs2RRF TR 25 Vi8ci ded by
t he at t@Bdi AQredTYISd dbodeimentionedicdrii@s. scope of sound medi cal judgnent. The
specific therapeuyticall ffectjve dose vel for an artlc r patient
will depend(itﬁijg‘ﬁclil %‘%"f‘éﬁ'}e‘? Wfafdér@?%‘ir@’opﬂgﬁﬁi&phﬂn{aﬁeé‘ cﬁCEFé)F [?el ng treated
andzlot heeéﬁ@éi@fsl §oYutﬁ>f1? siPerd ik SPFRS brnd aﬁcltrs Vlnta)ddlﬁﬁn tde &mge gémpo@mﬂpound |
enpl oye specjfic conposltlo oyed; the a 0 t, genera
heal t h, th%lé%ﬂ‘iﬁ?faﬂ‘?@fm%@ax ?%‘t%‘é‘cnie‘éﬁ{ E) W‘&ng‘gﬁ? % n, route of
admi ni setxaﬁmeowatela&@tﬁe%&vea{s SRRt et aﬁd@n&ﬁﬁ&’s ) a@@tm?pa;morenpl oyed,
the duration_ of the treatnent; dr u% used i n conbination or coincidental

with t Heorspmsd pleohol.clirheriprnaiensii yiesiate. il pleehol.hensyil Bengpte-REPRNGRCI n t he
medi cal gidol ,3- Elﬁﬂe@exgaymh %lmétsyuf&nyaﬁhae oﬂ! Gpidule, o%lﬁbﬁslaed)%rc;uh@mﬁrt to start

doses of the conpound levels |ower than required to achieve the desired

t hedSap 9t €eidd, PEES, capil a{l‘bSG@%@M&D | gy cerpb rietepbedrofiefugyd slagfeolurebithylene desi red
ef fect 1§co?s%a@a+@%dTéaersco@§mHa%dmm%t&?&rm stered alone, or in

conbi nation wth one or nore other 5 conpounds described herein, or in
conbi nati on Heﬁldés ingrpditugnisrfhe pral ecgpogitipns Weﬂmlnﬁweeadﬁﬁ’émﬁ R

phar ma S8 {IRAE G ASTRRUAY

phar rrag‘gﬁn;lé:c% Py acce tg(éflg sg%@?%\%asgées ge ts og so??fg‘?%‘é‘ or solvates
of sal tagenther eof, nay be adm nistered in conbl nation with one or nore

arepes: <. {SxhpaA6E, RSB e 00 ol A3, TRAHSABkna Rl bl one o

t her eoffor example, ethoxylated isostearyl alcohols polyoxyethylene sorbitol and sorbitan esters,

microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, tragacanth and

mixtures thereof,
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10 Non-limting exanples of NSAIDs include, but not limted to, aspirin,

di cl of enac, diflusinal, etodolac, fenbufen, fenoprofen, flufenisal,

f 1 ur bi pr ovenp1zasgasof en, i ndonet haci n, ket oprofen, ket orolraN2o0rmolnsenan c
acid, nmefenam c acid, neloxicam nabunetone, naproxen, ninesulide,

ni trof | urbi profen, ol sal azine, oxaprozin, phenyl butazone, piroxicam

sul fasal azi ne, sulindac, tolnmetin and zonepirac. In certain enbodi nents,

t he nonst er @od@osilibnsa0t fectaldrlvagiimtaafinidFauen sRPAIRPILY SufpBsiRtief ®Rich
Combi nat i ?)n thergﬁy i.ncl ydes adm I’lI%tSt_l‘ ation of a single pharmaceuti cal

dosage PBPRATCALERY BoHEGhaCAHgPAREs ofthisgrventm wilesulablpBomuEtadid one or nore
addi t i ofeerpbraarReeiuth 8AdocRORMES pold&hy¥ehd gl @ﬂé@lﬁtﬂb&w)@?\b&r\vﬁéh iBe
conmpounds ,and each additional pharnhaceuti cal agen , In"its own separate
phar macsgﬁt* Plrapmderapggaiueduidiguid 3tdady eapeaiaggddhereine roglt inghedeetumeBunds

descy i b%ingpcraej?a@}gleggggh@gcﬁgpg&n&qn@ddi tional pharmaceutical agents, may
be adm nistered to the patient together, in a single oral dosage

conposi ti on ThEPresent amppila crpalsacbeciminigipred i the forig ipesoant., Asiich as a
tabl et QlwhaPHlaS; liRkoRaGR: 898Rly a@}yvee@mﬁggqowmﬁmeer diflr HpRAT A € of al

dosage fornul ati ons. \Wiere Separate dosage formul ati ons are used, the
conpountgstanses. driposemesgie dormed by gngne o meltihivapllaslediateddiavidgemls whis) be

adm ni S&rfgﬁger?eh ify B &L@lrhéﬁév}ﬂh A&%-ﬁki@ﬁ}gﬁf@%cal et &@t ly) or at

e
separate taggered times (e.g.,” sequen he total daily dose of
t hel& onpejabdizatdelhipidicanableed farming lipgsureseen be bred. Eid predent compesifiensrin about 0. 01

ng/ kg i ght ] / i 3 anmpl: jn the range
of 1 rorg SbalE cBsah it th ATl Ko o At e BB Bt 0

desi r edyresehatiedsf exipiants adithelikdoJbe praferisd lididy prtedtviahed synihelipl e doses for

pur pose m. ni strati : J conposi tions may
cont ai i S ué:}ﬁﬁ 1%%f Sh ogiha{s?@tl)ﬁ%ﬁ%n%@%gﬂﬁgﬁgsé%%epﬁg{é%ﬁé%%%{he daily dose. It

i s under st oddethédatto fdnm liph§ amest iaxeckndan lirythd eg e Semp foreaamypleyiPréscoth&ddur at i on of

hor M1 - PR R SPHERED S e RRb A TIaRe Hist “eunrrk ey YBEaa R oy o

pharmaceytically acceptable salt, solvate, salt of a solvate, or solvate of

a salt thereof, fornulated together. wth a pharmaceutically acceptable
carrier. Angfcﬁ@?e fggﬁseéﬁ’f °B’r°8'\ﬁ%g’él§gb%8? %ngﬁp ?‘g‘zﬁrs’é%rﬁ%sogﬁn 'le@%s aélgrrpri sing a
conpounghflintd Bt neoeipointhhhybatixed nader eeslalcondittok wathe, salt of a

sol vate,, or solvate of sal.t thereof, |n conmbination with an_ anal gesic
(e.qg. a@@f‘ﬁ?ﬁemﬁ?ﬁ% ﬁCCBPta@BF?JPEfa? apy Bt rﬁﬁfvggvﬁ%lgfeﬁse?r b (@eg?nésd opi oi ds),
or b® CQRlh RAY bE Fequiréd) GpiR@NELemailsRhs, @t bintnhtsapovadenr snddolutions(@NSAl Ds) ,  or
a conbi nation thereof, . for.rruql?gt ed tog ther with a pharmaceutically

accept afpecopismplaied aspging 3t e 8o eHPISIYERRY) t i ons can be administered to

humans and offRebmPBIMYR kL& teREdinlthe fofRef ldrmiaceRidaB hevkpiably salts derived
intracisternally, intravaginally, i ntrag‘geri t oneal |

N ,.topicall as by
powder s{TOBiRRIERBI & osFantera59e) ThasRleae phaginacgutt yé?cﬁgta‘blf” Eéﬁqangtﬁg’sé'y The
term " paieihRhakd WithAShd\eepe Habaidmedil RIdsmbiR, fmelas f@hseidtbmbatwitt i on whi ch
i ncl ude intravenous, intramuscul ar, intraperitoneal, intrasternal,

sub8ut athe ssaenefdumany endrlower animaly withaut psne J03cTty niifaliof allerge respensp

" phar mageuhl SRl Y ACGHRIARSe G 1Bisonbl BEAEY/RR EAIN, NMeans a non-toxic,
15inert solid, sem-solid or liquid filler, diluent, encagsul ating materi al

or fornul at i Mvrmaaszitically gecartalingelts gisavelidgern dx tigprie Sooramaleet Ml s whi ch can
serve a&@@@{%@?&fbb 5134&940&39&193@@;@1)@%&% iBaS AP SMARhSeRHGN as, but not

limted t ose, ucose and sucrose; starches such as, but not limted
to, cor Bcigtcay,dR7an6: pdised o The salis han kedireraredge sithdpring shedfinel Selptiqreandsuch as,

but ;pot &dﬂﬁaﬁ@g@eﬁe @&ﬁ@#ﬂgf RROYTRS R¥ting &'l bASFuncbRMWhth G Shitdglose and

cel ?ul oge ace . o
organic acid. Representative acid addition salts include, but are not limited to acetate,

adipate, alginate, citrate, aspartate, benzoate, benzenesulfonate, bisulfate, butyrate,
camphorate, camphorsulfonate, digluconate, glycerophosphate, hemisulfate, heptanoate,

hexanoate, fumarate, hydrochloride, hy drobromide, hydroiodide, 2-hydroxyethansulfonate
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20 tragacanth; malt; gelatin; talc; excipients such as, but not limted to,
cocoa butter and suppository waxes; oils such as, but not limted to,
peanut oiwQ 2emtdigsiseed oil, safflower oil, sesame oil, elciwN20i000116rn oi l
and soybean oil; glycols; such a propylene glycol; esters such as, but not
limted to, ethyl oleate and ethyl |aurate; agar; buffering agents such as,
but not limted to, magnesi um hydroxi de and al um num hydroxi de; al ginic

aci d; F@ébtﬁﬁ)ﬁﬁte)‘ rae@tewafaafe, naﬁhﬁqhaﬁa:@s&ﬁhm@eucolahétg,ezrn@hﬁlallehlésu%ateet hyl
al cohol and t ghate buf fer_ sol utions, as well as other non-toxic

conpat |°E51‘létei pectinpigperulfatg, Phﬁ’B‘flP’f"P’r?PﬁtéeP“Eféte REGAME R PRINNA sul fate

and MgRRsatEMaftLAHAS §anAS ph&Iphatd 21 &&hAE, HRATRERE StoluesglsIaRGnagent s,
coating agents, sweetening, flavoring and perfuning agents, greservatl ves

and antnéserenaie <150 fhedosip NIFOSEN-entaining sropmseap B?rﬁ%?fﬂlﬂ%w%% PERNHg to the
j udgnent | Rfer bike HafadxWLat & but%QﬁhﬁEéaa& Sty E, féthy@ QDR ahil 901 dHfride@r ent er al

i njection corrprl se phar maceut i cal | accgﬁt abl'e sterile aqueous or

nonaquédswaid @Scﬂnéﬂqdéﬁ% , diglkysulfafpdiks, dl@?}@ﬁ ghyndibyy] @vhdiamyd sdiaes; wel | as
steril %@fb\ﬂﬁ%ﬁh&@@u&%%%hbttuﬁuee% 'dQctyP lﬁﬁﬁrfn!yﬁs 1%@%@9 iRyt i ons or

di spersi ons just prior use. Exa Sui tabl e aquéous and nonaqueous

carri erbsomiges and i essmlﬂléﬁk halides like qu:rczvb@dmhemqﬂwé bwatléqs anéethemol , pol yol s
(such gg..g! ¥GRLs ?iuble% 9814% éﬂ%t?ﬁ?? ) t %’*ﬁ% RN ExaGHIUERH acRF q/h{che l'ike),

veget abl e oil's (such as e organic esters (such as

et iyl chebs ehplayed te mrnama@nmu@mdiwcqmee@fd additiopeplisfinaludtisugh can be

mai nt ai; iy ehi 3h&pBihc@s | ecithin,
by the l%qgmf‘je%g“'ﬁ?éwh‘?wr%é{dm re%’ﬂr art?lgfstelﬂ@?%e ‘lﬁn tg 8ase Sf di sper si ons
and by ahtheuchsegapic asids faameamcsd fairatrmmcmalpwctd; tmeethydienzdnswilionint ai n

adj uvant ves, wetting agents, emulsifying agents and

di spermfﬁigsug&gmta%ld ?ésrécn%‘lﬁdon of the action of m croorgani sns can be

ensur ed by Blagc addttharmahmanfbe\paapaxadum Mutdubagtlﬁfmdllséatwnan@ pirifivghgn agent s,

for exa chl or obut i ke. It
maylsal sgﬁ%"a‘@%\’fﬁ%ﬁ? Leapting 4.cof oé%lc ac& ram?%%8 Q,J&n}? ‘gtéﬁgﬁé%:g gc}l sodi um
chl ori de, mngottlingtel itk ehe IRdalxalegetbaabis or pbmbmadn‘oftatmanchmdm e 10
pharnaceuti | fqrm.can be brought about. b the i ts which
ol . JBSBIB BASELST ) THCh s aS” ahATuaT bRy SRRRTD WO T0
cases, Ph@rr@c{céﬁrcamyoadaélﬁhmmgﬂﬁ heludt frecire abt lichieeddo,ugtionisthased odealiabl e to sl ow
t he absorptl th from.s ta or |n ramd i njection.
This cdnet B‘éo%agkag% ?rg‘n‘@ﬁu]gﬁucthﬁé’ tﬂlg 1@1%8?(; 33‘"5“ Wﬁgé%ﬁiuﬁ crystalline
or HRTOr RRAMS, rﬁ@h@m@hnmmﬁn&m@w@wedmew udmwm guateﬂmy pateniafandbsor pt i on
of the drug then deglends upon its rate of g[) i.on which, in turn, may

depend aFEBRCAEPYSSIREInding SRmQRIY, falrameify 1???510?‘6‘%“,&? WP v del ayed
absor pt L, afy18hind BREGPlaRNR] iryneﬁ@mﬁmwwmmﬁimgnétmmms eftytemtipd arglhed by

di ssol ving or_ suspending the drug in vehi cl e. t abl e depot forns
are madéeglye fQiF?ﬁrﬂgesr?P %WS%%%IP@“H’EF&‘} @é&*%?m%aﬂanaﬁt?@é Cﬁh elf‘odggr adabl e
pol Y Mer g 1§acdhAdheRiahlcathifdfmind, Mtivieal hile, plﬁéemefed;bxp@aﬁmdttmlkeatl o of
drug to polyner and the nature of the partlc | ar 3/ 5) gg?g% the rate
of ¥ ug rel SRgEOBPIPNEBCABHIS I YnER}yalghas LS S Va?ﬂ H?C‘@@@H 1% pol ymers
| ncl udepnpl Yidrb Hgﬁﬁﬁﬁﬁés Qﬁ‘getﬁpil WheAddNEEG ifokers) w1tlD§1§Hi’ﬁ1a¢eﬂh@éH§ab| e

formul ati ons are al so prepared entrappl ng the drug in |iposones or

m cr oenaskeritablsssolients luclyas veatnped @t 1 ggnang offesgyare Akt tozthq'ﬂ%so]vﬁ'j ctable
fornul af, xﬂﬁﬁ)rﬁéﬁuﬁ)%s%t ?'Eﬂelh%ﬁg o for exanple, by filtration through a
bacterla retail ter or by incorporating sterilizing agents in the
form ofwd conposi tions which can be dissol ved or dispersed in
steril e wat e. Solid
dositie "t o m PeuRh AR LR B Bb R B el b el dBobe D | o
powder sprd@ssasdregnemmpassed withirsthe beopo P tiis dbpltegiort d’rfﬂ@mtltohé Betive corrpound
may be m X exci pi ent
or carrief ou%al?cbh Héegabsog %tﬁsg%ls ?dl{ibgg %%Osﬁﬁg@g%ﬁ% os%ﬁ%lf%ﬁgggg)/é%}r@na) fillers
or ext endgros peacshesascwtiag #hese. | act ose, sucrose, glucose, nmannitol and
silicic acid; b) binders such as carboxynethyl cel | ul ose, al gi nates,

gel atin, polyvinylpyrrolidone, sucrose and acacia; c) hunectants such as
glycerol; d) disintegrating agents such as agar-agar, calcium carbonate,
potato or tapioca starch, alginic acizd, certain silicates and sodi um
carbonate; e) solution retarding agents such as paraffin; f) absorption




accel erators such as quaternary ammoni um conpounds; g) wetting agents such
as cetyl alcohol and glycerol nonostearate; h) absorbents such as kaolin
and bent omote12digsasand i) 5 lubricants such as talc, cactiaNnmsieaat e,
magnesi um st earate, solid polyethylene glycols, sodiumlauryl sulfate and
m xtures thereof In the case of capsules, tablets and pills, the dosage
formmay al so conprise buffering agents. Solid conpositions of a

similar typerymRymphi@s %b%hrméﬁave%y%aﬁé@ lt)ﬁﬁlt%cés&s%i%nlaﬂﬂf&%i- filled

gelatin capsul es using such carriéers as | actose or < sugar as well as
hi gh roPreRagRtion of oepenayRds Qi diiy elessy (Fenexagiples e sompimghdesriibed herein -~ The sol i d
dosage {AEM iRferd @ cPLe, XArguRes?, @agsukosy Nl kS WaAdng7ZARMAR, Can be
prepared w th coatings and shell s such’as’ entefic coatings and other
coat i ngEeales akseb{athinn thesumplaat sealccauniesadthérpisembigti gag basynthesized/asray
opt i pnalpl ¥n GPE¢HRINES ﬁ_@_aci fying agents and may al so be of a conposition such
that they rel ease the active ingredient(s) only, or preferentially, 15in a
certai n par tAbrevigieny vitiels havedieen vsad in thogescuptions of the Achgmge hsdtbel manner .
Exanpl ' ik ' . i d ric
subst angil AR TRERMc0E SISy AR AERIOR: 17 Sy folit BARY AP
m cr o- eAdZpzaberrotthzélol-yh)-N,IN, NS Y5 rtetpamiesttydyroniinn fhexaflowmphosph@e, GIMDR dor
above- ' . C 1.er b Ui r r I m.pi.stration
el ade e RAFRlaaRITPA iAot VB8 it R BB UG 3k o
syr Ups tang lghiimj prep-TLE farduieparaory tiuck lager abtomaggaphyp Gdder supkreriticaljui d dosage
fornms A i n._lner ILuents.c nly used in the art such as, for
exanpl gﬁ%e\g@gfrﬁfggragl%ﬁgﬁd gfg*’gcgﬁgtia}hygrg b iizi ng agents and enul sifiers such
as et hyl al dahnglopndsd feroypial (Dalleodiol js Géahpk pepabdnshe genetahylocalnessat e, benzyl
al cohol ,, henzyl .henzqgate, propyl ene glycol, 1,3-butylene glycol, dinethyl
for mam l(l.llgé%rafﬁdll%s%}]eﬁle articular, cottonseed, groundnut, 25corn, germ olive,
castor and sesane oils), glycerol Scheherirhydrof urfuryl al cohol, polyethylene
glycols and fatty acid esters of sorbitan and m xtures thereof. Besides
inert diluents, thegorgl conpositbons may also_jn Ride adj uvants such as
wetting agents, erml}(a(yi ng and s i ng age ~gweet eni ng, flavoring
and perfum ng agent;g. 3OSuspensi @Ns xsi nadditi e the active conpounds,
may contain suspep fhg agents asj/gza()r exanpl e, ‘e)g}h(?xyl ated i sostearyl
al cohol s, pol yoxyétthyl ene sor bi'fd sand sorbitan estérs, microcrystalline
cel l ul ose, al um num ahydr oxi de,( )bent oni te, affr-agar, tragacanth and
m xtures thereof Conmpositions for ypectal or vagi nabyadm nistration are
preferably suppositories which can pegprepared Qy Xxi ng the conpounds of
this invention with suitable non-igrifating carrixsSer carriers such as
cocoa butter, pol ye? @Re gl ycol ox’a~supposit ody X which are solid at
room tenperature buf/INguid at bogy \gnpera{’d'r'?,é/&d t hédefore nelt in the
rectumor 5 vagi nal A£avi t%ﬂ and rel egse the act \)é corpound. The
present onpounds czip al so®oe 4@ ni st &ed in thessf ofm of |iposones. As is
known in the art, |igbsones &Pe genétal |y dertved)>Xr o0& phosphol i pi ds or
ot her lipid substances. Liposones are forned by >@n,o<-5 or nmulti-lanellar
hydiflt ed liquid crystals which are dispersed i pgictaqeepus nmedi um Any
non-=toxi c, physiologically acceptable and _

Reduction of nitriles of formula (1) with a reducing agent such as, but not limited to,

diisobutylaluminum hydride, at a temperature of about -78 °C, and in a solvent such as, but
not limited to, dichloromethane, produces aldehydes of formula (2). Treatment of the
aldehydes (2) with trialkylstannyl of formula (3) in the presence of n-butyllithium and in a
20  solvent such as, but not limited to, tetrahydrofuran, provides alcohols of formula (4). The
reaction is generally conducted at low temperature, such as at about -78 °C to about -100 °C.
Alternatively, compounds of formula (4) can be prepared from the nitriles of formula

- (1) by (a)treatment with a bromide of formual G'-Br in the presence of n-butyllithium and at
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10 netabolizable |Iipid capable of form ng Li posones can be used. The
present conpositions in |iposone formcan contain, in addition to a
conmpound Wb 20te01psiesent i nvention, stabilizers, preservaci@x01080ciIpi ent s
and the like. The preferred lipids are natural and synthetic phospholi pids
and phosphati dyl cholines (lecithins) used separately or together. Methods
to formliposones are known in the art. See, for exanple, Prescott, Ed., 15

Met hodsatioht G8Pt:; ﬁa'd%)qga)éung\'{ﬁb AR M Yhe m@g@ﬂqapwﬁs Biffric DEWad okt aNo Y. (1976)

p. 33 et forms for topical” admnistration include

powder saboé‘b&aﬁ to HPYifi‘?r%eﬁ?rtes aﬁ’d’rmWHé?)aWUbSFﬂ@nﬁE tadueing Bheketones Witlya be i xed
under  sfeiidihEagkRabH AOBS nw ticffitd B Q%Hl%%%ﬂgﬁﬁl&é ¥ 2 h@aﬁf’?ﬁé Ler and any

needed preservatives, buffers or propel S 20 e required.
Opt hal nd $0lest ssh &% bBtret Lieted o metherals, powder s and soI ut| ons are al so

contenpl at ecciasl AeiHAg owohﬁma (4a9 End@ &m% obtdingd bi'¥ %Fﬁfaﬁ&pof‘ch The

conpounds can be used in the form of” pharmceut | Cal accep? abl e salts

der i vedRRERMSTHBTREmrEl @hngsgahy ehripk reduction|es thelketanes Ofrﬁmffﬂa(éhtﬂm cally
accept abhpfabl edlGAING) id1AS freRbd 5t AR t f sound
medi cal | upgrne;}n{e sui A5 ?re use a:,\éri:l rglrc}1 tgljiatguchvg'stlﬂJt gﬁ[)ﬁte%ﬁ?? Sgs of humans
and | ov@ﬂﬁpé@ﬂemplsfowl)th%dtphwdhh@n@@mnmﬁ@blOrq)quun&nc)unhenalm @hgirel @ esponse and
the Ii n nEm /risk ratio.

Phar maié@utl ca Lgcegsggﬂg%f 2‘&1@{ @g\e%d;tgaf?rrﬁl%g\%ﬁ &IBS?&H{@ élljr%aseoll—lgr exanpl e,

S. M Bodgeeet al. describe pharmaceutically acceptable salts in detail in
(J. Pharmac |ts can be prepared
in situ dur%h}%&f@%%?@?%mlb%%gﬁr egﬁ)d t%@t%eat?(ﬁ?@ecléeg&g% t?lhe conmpounds or
separ at@lngpomyderéaUtrmhdhaIGR wntgaswrbunmtdltmns viiat dre anowi toadnk ekiledjani ¢ aci d.
Repr esetﬂ%%ft' ve acid addition salts include, but are not limted to acetate,
adi pat e, ‘ginate, citrate, aspartate, benzoate, benzenesul fonate,

bi sul f at e, BﬂnﬂemféQMWhma)abeepur Ipsaphfed meihge gertdial) broceh@dseknown

gl yger ophosphat e ulfate noat e, hexanoate, fumarate,

hydl&’gchﬁgl? %quc%fisdt 8581‘1 fa‘sa IWE‘FIS’ngl de, 2-hydroxy ethansul f onate
(isothionate), lactate, nmualate, nmékleaie2 nethanesul fonate, nicotinate,

2- napht hal enesul f onat e, o>ga| ate, palmtoate, pectinate, persulfate,

3- phenyl propi onate, pic pi val ate, propionate, succinate, tartrate,

t hi ocyanat e,cfh ate, J gl y\amate bi car bonQA—e’\p«HRﬂ uenesul f onat e and
undecanoat e. 0, th@m ni t rogen-cont ai ni glroupsG29an cRe quatem zed

wi th such aggnt sf’%as kyﬁ“-h—amzdew\su t nog%l mted to,

met hyl, ethyl ~cpropyl, and butyl chI ori des, brom des and i des; dial kyl
sul fates |ike (‘3} met hyI di et hyl, (I%Jtyl and di anyl sul fat u | ong chain
hal i des such as, but not | | m ted t 0} decyl I auryl nyri siﬁl/l and stearyl

chl ori des, r i I

phenet hyl b%% eogsf%n ¢7 ers %%’ orcoaoémung ﬁnéul%badl sp I)rﬁsff)?e product s

ar e thez, 6%)9' Sole @,lon&ﬂmutﬁxgtr)m}emugfr 1sglgor;f$anduacmR’lﬁl mmﬂbela@aqnih(dy)ad to form
ceutica ept.a id addition sal inclu c nor gani c

B oL B i A B S Tor B e e oo PTG B Ofand. phosphor i

aci d andnﬁmam)dﬁ@ea)lr@spmwds aﬁe ’adtionts genbdlly Eendaciedinake phesel®d efiac aci d,

4- rrethyl benz ul f oni a’md gﬁh cid and. CI‘[I‘IC ﬂlCId Basi c addltlon

salts c zﬁ%ﬁ‘(’ég FIG f(ﬁh% Y @e’t'ﬂ 3 §3proticSelvVERTSYER BnbBPtBat i fi cat i on

15 of tlhmtéaqammdsmtamqietaage fan@ i HXY Aot AW d-a@dﬁtsar’ol@gcm £ty wWith a

sui tabl e base such as t not limted to, the xi.de, carbonate or
bi car botapEogn t%{nrg?ﬁ%vrﬁagﬁm’%vm {peLorepichta bEat ?Vega{%?g% W t h amoni a

or an Odlﬁéﬁ}bﬁylﬁﬁhd@ars)éba@eﬁfr@mﬂaﬁé{nﬁéfatﬁr@bféb@ﬁt/7@-”@ne Phar maceuti cal I'y
acceptable salts include, but are not |imted t cations based on al kal i

metal s or aISl@h?m%%f%PftlH“%feéF%m%%Wle&?ds Bmtherm%pamﬂﬁv plte friermegielsi um

sodi UM niR@dsassd M9chadkical ci um magnesi um and al um num salts and the |ike
and nont oxi ¢ quaternary ammoni a and am ne cations includi ng ammoni um

t et ramet hyl anmoni um tetraet hyl amyERiMeA  net hyl am ne, di et hyl am ne,
trimethylam ne, triethylam ne, diethylam ne, ethylamne and the |ike. O her
representative organic am nes useful for the formation of base addition
salts include ethyl enedi am ne, ethanol am ne, diethanol am ne, piperidine,

pi perazine and the |ike. 25The conpounds can exi st in unsolvated as well as
solvated forns, including hydrated 3s



forms, such as hem -hydrates. In general, the solvated forns, with

phar maceutical |y acceptabl e solvents such as water and et hanol anobng ot hers
are equi wabent2/t1g315he unsol vated forns for the purposespafi/dNzeloioovast i on. |
General Synthesis 30Conpounds described herein when prepared by synthetic
processes or by netabolic processes are enconpassed within the scope of
this application. Preparation of the conpounds by netabolic processes

i ncl udes those occurring in the human or ani mal body (in vdvo) or processes
occurring in vitro. The conpounds can be prepared byza vety of
processes webl known for,the preparatiop, of conﬂ%@nds ot tiiNs class. For

exanpl e, thellconpeunds- § pad -heret ¥ wheTein thE grokifs G, xi,

) (2, X3, X46%s, , &@d, RRGQwR g, Ra, Ku,rp, and ZI havesphe meani ngs
as set forth in the summary section unless otherw se noted, can be

synt hesi zed (H8 5shown in Sdkenes 1-5. (12) Ab%‘»at (s} whi ch have been
used in the descriptions of the Schenes and the Exagpl hat follow are:
DVSO for dinethyl sul foxide, EtOAc for ethyl acetate, ENT @13D)

0- (7-azabenzotriazol-1-y1)-N,N,N , N -tetramet hyl uroni

hexaf | uor ophQsANAtR el I ISl ' f. 1 sopropanol ,
MIBE for nethyl tert-e but %Ifhg%uie}lﬁa(@n%g}ﬁmﬁg?éﬂﬁ% e%il:%g%p&lkfﬁ? ]?)rﬁl%m prep-TLC
for prepeseateoyn bage swrh m%@mothmﬁmmo&ydmmdﬂyﬂ about reumpnperatireal fl ui d

chr onat A eenB 6k f&]ﬂﬁllg er x dﬁ@tr%q)'fﬁ](e%@ﬂ?s to com %JQBM% flfzgf or mul a (1)
wherein u Is can be prepared using general procedures as ittdstrated in
Schehre dn bSa¢memplighed by hydrogenReahuintthegmesshcenifPdiC ealpt. Abbermativaly(the with a
reduci uch not Jimted to, diisobutylalumn-um hydride, at
£t erp e fShTeapiitaRBe oGt BPl dd Meleile dafiehE R A R Vi 1 eq (o
di chl orlomgddiarsedivprimtehydsdq idetiided aofbouoroon tempe2atureT Megatmamdf of t he

al dehyde 2) . W.th triall cyl stannyl fornula (3).in.the esence of

o but o1 SoreRn bl G256t G0N oflinhEEMfe Rtk e

t et r ahyglodfleitha mtenprediatedstsil edfdolnnll 5(184) o 0r3blteapdctyely. The reaction is

general ly conducted at | ow terrpergtﬁre, such as at about -78 C to about

-100° C Al ternatively, conp S bf formul a (4) can be prepared from
the nitriles of fornula (1) by (a)treatnent with addonm de of fornual Q-Br
in the pr esen%@d of P but yl IGiZOt hiélrm and at about -738_K (b) treating the
internediate fr g ep—= sul forrc—aci at 8Bout<40 to about 60 C, to
provi de ketones gi; formula (5Ski; and sybs ently reduci nkst he ketones with
a reducing agent such as, but not limted tgq)sodi um‘bgf\'o(%dri de at about
roomtenperature, in a solvent such ag3-|-kEit not linmited to,” methanol .
5Chiral al cohos(ofy formula (48) and (4ki")can be obtai () by separation of

t he enantionmers using chiral colums or by chrial reduction of the ketones
of fornul a (§jilesdfforaydmidlecantyy preparge frag al@hols af fovaulg (B9 s wersta® chir al
agent SMEBiAS, 8 afel tibeeRbhel Qrith ribrotpphosphine at about room t tur
(et cuBthoR® R MlorRAL alg!ieeRihel it briMhoshosphine gt sbout room tomperatie, L
(1), afellowedipdbe traniamiiteaeslivn tagmideef famwla (1A vélinitdes ¢idpmiuda aci d,
amrpl Ud’ﬂsi ﬂrtﬁgaﬁr@sen&r o@ﬁfﬁﬁrﬁlﬂlﬁsopropyl amide at about -78 °C.

Compounds of formula (I) wherein u is O, X'is OH, X? is hydrogen, X is 0, X* and

X are CHa, and G? is G® can be prepared using general procedure as shown in Scheme 5.

Scheme 5
2d O
2d HO © e ¢H
O///\/G —— H —— G1 GZd
@)
© O
(18) (19) (20) (21)
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10 hydrogen. ximes of formula (6) can be prepared by treatnment of
the ketones (5) with conpounds of formula H2ZNORL using reaction conditions

t hat ar e woawre/tigsiene skilled in the art. Ni tririeeomiooizs mul a
(1) may be purchased or prepared using general procedures known 15in the
art such as those illustrated in Schene 2: Scheme 2 (7)(8) Nitriles

of fornmula (7) can be treated with conpounds of fornmula (la) wherein u is

1, 2, 3, 4, Blde deﬁoffefmmggrgabﬁdeltmtemﬁh hrifo¥mblchly d0hndeal @il €ach RA in
formul a n s, 20t he sane or _different, and is chloro, brono,

. | b d
mesy! at E‘g Af%%’d%a V&fﬁ?’i)é’?é‘?’oaliﬂhav offormple(19e Swem qrislation af (®)pravides( 9)

respect higiyes oFFSnfuRACD), OTtedtmeMRPEI0R Witk bEANEMIreSniul &1Br RRSENce of a base
such as, but not limted to, sodi um hydr d in an aprotic solvent such

| I de, an
as, but PEENcE oiri-bulithém promiges eqiepouRdspf famylarGhur e rangi ng fromabout 0 C
to about 50 fewil Vé)&p%?é_clayedgﬁat%ﬁ%mé&%?ﬁé&@% %Hih@ exé%ﬁl@srﬁ@?lgd%&%é&' , the

conversion can be achieved utilizing I'ithium 25diisopropy as a base,
and at H theRpemiessediopfargietitativeadare not to be repdwasitimiting e s¢owe of e ust r at es

synt het jiGeiBh QQQ%S defihed MEnPIFHORCA Llalfk. 8’?1 %.(lgﬁaai:i%s,eﬁlgﬁﬂcﬁfoﬁf, %4? riles used in

Schenel . Schemne Rg React1 on tones of formul'a (10) with

di et hy| eqyepiraiped ﬁ;ﬁlsrﬁwggtmmﬁbw apsiepiéic prammescee weludedwidiin theshorgof but  not
l'imtedylQsodi um hydride at about roomtenperature provides al kenes of
formul a 1]?5. "Reduction of the al kenes to conpounds of forrmula (12) 5 can
be &¢conpl i sOpidnby rdagitmogaditionsond reactidngimas dereraceindivided) Bromtyatayst .

Al t er najy - ' ' ' ence of a
Feduct ni Peinky o B8 phBEHE AL SRR ERIERAH el AR RREE

met hanolUnlesst otizywise speodivds sotveats Aempeatuits aat otkertreapfiorcommdiviendmapbe f or nul a (12)
with (I or (| tilizing ¢ 1.t Qn S scrihed i hene provi de the
ot or e laRiscler@d o bht of bl AR LEAR S5 EASLIARE B BT el O s g
RdOHG2 BBmppes-stetion. Reactions may be worked up in the conventional manner, e.g. by

15  eliminating the solvent from the residue and further purified according to methodologies
generally known in the art such as, but not limited to, crystallization, distillation, extraction,
trituration and chromatography. Unless otherwise described, the starting materials and
reagents are either commercially available or may be prepared by one skilled in the art from
commercially available materials using methods described in the chemical literature.

20 Routine experimentations, including appropriate manipulation of the reaction
conditions, reagents and sequence of the synthetic route, protection of any chemical
functionality that may not be compatible with the reaction conditions, and deprotection at a
suitable point in the reaction sequence of the method are included in the scope of the
invention. Suitable protecting groups and the methods for protecting and deprotecting

25  different substituents using such suitable protecting groups are well known to those skilled in
the art; examples of which may be found in T. Greene and P. Wuts, Protecting Groups in
Organic Synthesis (3rd ed.), John Wiley & Sons, NY (1999), which is incorporated herein by
reference in its entirety. Synthesis of the compounds of the invention may be accomplished
by methods analogous to those described in the synthetic schemes described hereinabove and

30 in specific examples.

Starting materials, if not commercially available, may be prepared by procedures
selected from standard organic chemical techniques, techniques that are analogous to the
synthesis of known, structurally similar compounds, or techniques that are analogous to the

above described schemes or the procedures described in the synthetic examples section.
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CN RgRig I1(16) x3-1-x5 (14)(15)(Z1) R g Nitriles of formula (17)
can be prepared from al cohols of fornula (14) via a two-step reactions. The
al cohol s woeofamsiistreated with tri bronmophosphi ne at abeatr/aN201m001213
tenperature, followed by the reaction of the resulting brom des of formula
(15) with nitriles of fornula 15(16) in the presence of |ithiumdiisopropyl

am de at about -78 C. Conmpounds of fornula (I) wherein uis 0, X1 is
OH X2 is hYWhagzﬁfban@lyl eﬁn@a fodif ofR Soriifuid 6f kiR erdivel 1%qﬁ1§ed01¥% g%@ be

pr epar edl? usi ner al ei@ure as shown i.n Schene 5. Schene Al dehydes
of fornd %En?‘{ll'g’) ngﬁ?ét @b fhedrogeesdesaitose hefeinaring en QpF2HB PEivEm hydr oxi de

to for nttaxlﬁglﬁiatéhalé‘(rfe@ﬁ@dl &‘oﬁfxaﬁ@renw ay ﬁ]ﬁﬁﬁm iSRS ¢h %s@ﬁ&ﬂl@&aa{on(sﬂe%) provi des
al dehydes of fornul a (20 Tr eat ment of g]‘@o with brom des of formnula d-Br

in the Prusesiuiopp! fmbxfpigiof theisfergoisopersef thesorpavmdoh dderarediniss Heinga ( 21) . 51t
wills best&ﬂ@f@;ﬁb@ﬂ&@ M@ﬁlfas SREmSY %‘l‘aﬁlﬁé gegmﬁﬁ&ﬁ@ﬁjsan%é&%ehmﬁéaml es as

illustrated. in the arrp es section are illustrative and dare not to be read
as Ilm’f‘??i@“‘%“)re scope of the invention as it is defined in the appended

claims. Al @lfigfnathey @%ure@@%@th@%%fn@lnﬁac%&goﬁﬂwf‘ﬂ%l iBnsoRfs réc?ﬁre&ynt hetic
met hods._ and specific exanples are included within the scope of the clains.

100pt i niiMay &8 ebiinad Bhemiyinesvs ozarf teebeys pAcadpiee ¥SipgH? PUgEROmEds vi dual st ep
may var ¥, ePRAHaRtheORtdiiE P8 }ésE}MPéH of S aﬁm‘.ﬁh@@%&%ﬁq ﬁﬁkﬁ‘ pstituents

present In t he reactants ‘used ess otherw se Specl vent S,
t enpr acampeyndpianisimsiatesaningiasknda giocedurssurings theomatagtphjc @@&r@@@red by one

of ordinary skill in the art. Spgsfif ocedures are provided in the
Wr_]ﬁ%%

Exanpl es section. Reactions may up in the conventional manner,
e.g. by 15elGeneradly. M mesagwement wveferromon Agilent $20PURPIA0YE1908Q Resterpur i i ed
accor di NGy J b a ut not
CEo% i e TSRO0 SERARLR. Mabagose i Repaifuaiti s o
TFA) Gradlent Phase: 5 % -95 % in 1.3 min; Flow rate: 1.6 mL/min; Column: XBridge, 2.5

15  min; Oven temp: 50 °C.

Example 1
[1-(2-fluorophenyl)cyclobutyl](pyridin-2-yI)methanol

20 Example 1A
1-(2-fluorophenyl)cyclobutanecarbonitrile
Sodium hydride (0.317 g, 13.2 mmol) was slowly added to DMSO (40 mL) at 0 °C,

and the mixture was warmed to ambient temperature. After stirring for 10 minutes, a solution
of 2-(2-fluorophenyl)acetonitrile (0.702 g, 6.0 mmol) and 1, 3-dibromopropane (1.206 g, 6.0

25 mmol) in diethyl ether (20 mL) was added over 30 min at < 30°C. Additional 10 mL of
DMSO was added to ease the stirring. The mixture was stirred overnight at room temperature
and then diluted with 25 mL of ether and 15 mL of water. The organic layer was separated
and washed with water and brine. After drying (Na;SOs), filtering, and concentrating, the
residue was purified by column chromatography on silica gel (petroleum ether: EtOAc=10:1)

30  to give Example 1A (0.5 g, 3.18 mmol, 53 % yield). LC-MS: m/z 176 (M+H).

Example 1B
(1-(2-fluorophenyl)cyclobutyl)(pyridin-2-yl)methanone
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trituration and chromatography. Unl ess otherw se described, the starting
materials and reagents are either commercially avail able or nay be prepared
by one skwblz2etk/iigsishe art from comercially avail abl e meCcerdiNabB/008i189

met hods described in the chemical literature. 20Routi ne experinmentations,

i ncludi ng appropriate mani pul ati on of the reaction conditions, reagents and
sequence of the synthetic route, protection of any chem cal functionality

that may nOtTd)QS(ﬂﬁxmaﬁ‘Qkﬂr@nWyh&nE (®47482610 ARl Qﬂ(?f?;ﬁ‘l—ﬁ:f\?zﬁ agﬂéh ﬁiEBLiolt eg t Idon
e netnoa are |1 ncluae In

at a su ef‘ﬂ?*‘ Egh(}t‘lnth ctloqs uence of

t he sco{i)1 AL Folvia iR gex %ta%ﬁg %&@tsgﬁfnigrf@r lyrainpies, dbfesolwien 9Bt hods f or

pr ot ectEmmﬂ@qu(eps gtmhabnmqiﬁpl(iﬁ@)wacﬁw@sxtuewwesw&%hﬂgd suggesui tabl e
are well kpnown to those skilled in the art; exanples of

t ect
\%locﬁc ng\ﬂﬁg“r‘ mLof+ M He¥eyreluting wps adted slowhy: 511@@113% Wap b%@ﬁ ©F00r gani ¢
Synt fiest s @br 86! minutel OTHR a\ﬁ\ﬁéo%Ypl‘gas§%§setheﬁ Jag(?«gétracfé@ i BiS AL, gﬁﬁr por at ed

herein by reference in its entirety. Synthesis of conpounds
i nvent i AGiBgA BeaniRlgsRs WesTaeshed, Witk pRiSH Sring Aried o W&Qm@@eﬁl@é@crl bed in

t he synphetdofcesneigdEa vg&r%cﬂhb bede pon&i: %pﬁl&ﬁiéa"bg cgﬁlﬂnrbh&%% ééﬁ‘.g%ﬁ arrpl es.

Starting materials, If not commercially avail
pr ocedufiie gel (ReEPlemPHSINELR A Ar1d tosigathe desited ﬁi@alple tlehﬁ3 qiﬂe%9 mplec hn| ques

that arg PnaiagoLe-Me hhesswiklgsi s of known, structurally simlar
co ounds, or techniques that are anal ogous to the above descri bed schenes

the pr ocedur es described in the synthetic exanples section. Wen an
opt| cally active formof a conpo fo fdhe invention is required, it may be
obtai ned by carrying out one of t rocedures described herein using an
optically active st a{ﬂt(ZﬁgOmah@Vi)ka(DpWHﬁuném-Z-YlbmethmlrpI e, by asymetric

| nducti on 0fr@chilioh BPELhFATH (1o N 8P mmdh iPehBREWAL Lfia Rl faghur e of

the stereoi soners o e ‘conp or’in es using 5B ard
pr ocedug.d. ("$uahola s mohti@wsednd @Ieamhtm:e wmmd poanightet roost @inpeaatd. difieor

enzyﬂmt }gfho?/ﬁtsog lt}{'ét R/nllt th§ pf'of e rgmal\,\@ a? %1&) llilsrteed t%%oi{rgs{ rcidﬁle gﬁ%gr yi ng out

conpoun &nt 1 OR s require £y
one of artdethab@mectpdwﬁhzﬂtﬁmThsonggmaphmewagém:bdvml&aﬁﬁ)@,rmd fitsred starting

compount gt urfath S8 e Sl pREIEEIPE dnmegg™ " O e 0
chr omat BrAagphDcl)sepiae Bkanmple 1 EXEVPIES). 168mmol, 428% rld) yLC-M3Vi/pes&s ur enent

S f diti
v By AR RF0R-ESEERD R SUEIER A ) alPh) G Lo
Phase: %197:19%m%aH)) 7003, 9% (i, 21f), 6W1r@$7ecm, 2HH, a3t (m,Gehusrss (dXI 3ri dge, 2.5

15 o R, VI 0339, 1S S ATB! £76-2.69 (m, 21), 2.27-2.21 (m, 2H), 1.84-1.79 (m,

1H), 1.73-1.70 (m, 1H).

Example 2
25 [1-(3-fluorophenyl)cyclobutyl] (pyridin-2-yl)methanol

Example 2A
1-(3-fluorophenyl)cyclobutanecarbonitrile
The title compound was prepared according to the procedure of Example 1A,
30  substituting 2-(3-fluorophenyl)acetonitrile for 2-(2-fluorophenyl)acetonitrile. LC-MS: m/z
176 (M+H).

Example 2B
(1-(3-fluorophenyl)cy clobutyl)(pyridin-2-yl)methanone
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[ 1- (2-fl uorophenyl)cycl obutyl] (pyridin-2-yl)nethanol 20Exanple 1A

1- (2-fl uorophenyl)cycl obutari ecarbonitrile Sodi um hydride (0.317 g,
13. 2 nmmolwowar/mbxsl y added to DMSO (40 nli) at 0 C, andpCheENINIOIAIWAS
war med to anbient tenperature. After stirring for 10 m nutes, a solution of
2- (2-fluorophenyl )acetonitrile (0.702 g, 6.0 mmol) and 1, 3-di bronopropane
(1.206 g, 6.0 25 mmol) in diethyl ether (20 nL) was added over 30 mn at <

30C. Additi OI'lﬁJtltlféQ:oﬂ%oﬁTd \W@Qp‘é@% aé’éé)qﬁlgg %Qh@ﬁ'%@edm%f E@(&tﬁﬁlb i, The m xture

was stirred over ight at ro erature and luted with 25 niL of
et her affpPsHiBting ! W%%“éforEFH@P]érléahdea‘?/ér%@\@é”gépar ated and washed with
wat er and brine. After drying (Na2S®™), filtering, and concentrating, the
resi due was purified by colum chronat ography on silica gel (petroleum
ether: Et0Ac=10:1) 30 to give Exaf®wla2 (0.5 g, 3.18 mml, 53 %yield).

LC-Ms: miz 176 (M-H)[ (EXRERLE Jobutyl](pyridin-2-
(1- (2 fl uor 'Ehen I)cycl obut;&?ﬁn(l"ﬁ?/yrﬁ" uﬁ ](Zpyn W ¥1f)1a?1t8?1né)l To a solution
y

of 2- br onopy¥hedi éomoweg,pre@a@dmm@ngmt@ﬁgroqqdimewégxmdemn BuLi (1.2 mi,
2.5 M s Qo b i J‘?B(?dg%)é%ﬁgei%%nﬁ%&z§wiﬂ3ﬁ%ﬁﬁ4ﬁ§o%@dt es, the

solution of Exanple IA The
m xt ur e DIVSO- ée)ﬁrPIé@ISéﬂ( ,784.8H1,dH).15537.49 emd ), Hl8-3f1 (mMHRSOZ-683| ut i on was

added s 2 s. The
aqueousb%\t?‘}ée6 ?A_ﬁ§7s §’§§r]52? ?ﬁ)a OZ&) 4EHE %l,&q‘&?r{wé co 4?#& organic
phasés WéP-8.6admhed), \242t5h? MIEIQH) Br93ﬂ1986(ahlléf] loitet.6NGR3®), and filtered.
After concentration in vacuo, the crude product was purified by colum

chromat ography on silica gel (petroleumether: Et0OAc=10:1) to give the
desired Exanple 1B (0.33 g, 1.29 imhmpléd. 7% yield), LCM: mz 256 (MtH).

10 Exanple 1C [1-(2-f] h | ) met hanol T
ol ut 1on of Exampl ¢ HEFCBORPGA DS AR am Y Rh R oL Radeo et

(0.045 g, 1.176 nmmol) in portions, and the m xture vvas stirred overni ght at
roomtenperature. After 15 rem)vgé of t e solvent, the pH of the renuainder
was adjusted to 7-8 by addition ‘ACI and then extracted wi th EtOAc.

The organi ¢ phase was drli-(edlmmherb@mutaam%nitmlered. After concentration

in vacuo th due vva ur| fie TLC (petraleum.e Et 0Ac=10:

1) to give g?b?ﬁfﬁ':ee“%" p@megai%gﬁﬂﬁ)tg theﬂoé?@é’ ioghﬁ‘}mplﬁii‘qi\/s nmz 258
(MrH) ; subktithiidg 1- @ﬂMerheﬁWﬁ&tdﬁ)nle for PRI phdnsH )acktehitBldz LC-NB:,m/Z. 58-7. 53
(m 1H) ,62%[_%9712(m 1H), 7.00-6,96 (m 2H), 6.91-6.87 (m 2H),

6. 83- 6, y 5.55 (d, J=4.8Hz, 1H), 4,93 (d, J=4.8Hz, 1H), 2.76-2.69
(m2@H, 2.27-2.21 (m 2H), 1.84-1.79 (m 1H), 1.73-1.70 (m 1H). Exanple 2
25[ 143-f | uor ophenyl ) cycl obut yl | (pﬁ/rl di n-2-yl ) met hanol Exanple 2A

(1-(4-fluorophenyl)cyclobutyl)(pyridin-2-y)methanone
The title compound was prepared according to the procedure of Example 1B,
substituting Example 3A for Example 1A. LC-MS: m/z 256 (M+H).
25
Example 3C
[1-(4-fluorophenyl)cyclobutyl](pyridin-2-y)methanol
The title compound was prepared according to the procedure of Example 1C,
substituting Example 3B for Example 1B. LC-MS: m/z 258 (M+H) ; '"H-NMR(400MHz,
30 DMSO-dg): § ppm 8.40 (d, =4.8Hz, 1H), 7.52-8.48 (m, 1H), 7.17-7.14 (m, 2H), 6.95-6.91
(m, 2H), 6.78-6.74 (m, 2H), 6.68 (d, J=8Hz, 1H), 5.55 (d, J=4.8Hz, 1H), 4.90 (d, J=4.8Hz,
1H), 2.76-2.66 (m, 2H), 2.15-2.10 (m, 2H), 1.92-1.89 (m, 1H), 1.73-1.69 (m, 1H).

Example 4
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1- (3-fl uorophenyl)cycl obut anecarbonitrile The title conpound was prepared
according to the procedure of Exanple 1A, 30substituting

2- (3-fl uowophenypaset onitrile for 2-(2-fluorophenyl)acetamiaNn2oiomo1i€- VS
trilz 176 (MrH). Exanple 2B

(1-(3-fluorophenyl)cycl obutyl) (pyridin-2-yQret hanorte The title
conpound was prepared according to the procedure of Exanple 1B,

substi tuting Exanplie(R4dfmiordpietypbgl by )kbrili-2- ?l)ﬂléth%i?& (MtH) . Exanpl e 2C
5[ 1- (3-fl uorophenyl) cycl obutyl } (pyri di n-2-y1) net hanol The title conpound
was prepared according to the procedure of Exanple 1C, substituting Exanple
2B for Exanple 1B. LC-Ms: niz 25%&%@4A H-NI\/R(400M—|z DVSO-d6): 5 ppm
8.40 (d, J=4.8Hz, 1H), 7.53-7 ml , 18-7.11 (m 2H), 6.92-6.87 (m
1H), 6.74-6.72 (m 11-13 4@%@@% )GYEIOWEC@OGGW(% J=4.8Hz, 1H), 4.90

(81972 .4 Bl chophiid 79 88 (Br il o ASeBurk U Efimgita, 1. 93186 (m

[ 1- (4- fftl!?étrtafﬁrﬂe%%‘b él@epr@mﬁnynﬁwe@mﬂ@|f¢f-22Qyt@mnham6]ace1@EWé¢nb|CeM§A

1- (4-f| 4or eRheny) cycl obut anecarbonitril e The title conpound was
prepared according to the procedure of Exanple 1A, substituting

2- (4-fluorophenypacetonitrile for 2-(2-fluorophenyl)acetonitrile. LC Ms:
rﬂz 176 (MtH). 20 Exanpl e 3B

4-f | uor ophenyaz Ee/cl obutyl) ( p%/rlagllpn -yl ) met hanone The title
und was pr epaddd.4ati@erdihenyheyclobylpoide3rydnsthaEswepl e 1B,

Subst i t ut NGt ATRbGpA R WS pRPFIR b orittg th i YPocellid of BV 1B -

substituting Example 4A for Example 1A. LC-MS: m/z 274 (M-+H).

Example 4C
15 [1-(3,4-diflucrophenyl)cy clobutyl](pyridin-2-yl)methanol
The title compound was prepared according to the procedure of Example 1C,
substituting Example 4B for Example 1B. LC-MS: m/z 276 (M+H) ; "H-NMR(400MHz,
DMSO0-ds): 6 ppm 8.41 (d, J=4.8Hz, 1H), 7.50-7.46 (m, 2H), 7.39-7.35 (m, 1H), 7.13 (d,
J=7.6Hz, 1H), 6.88-6.87 (m, 1H), 6.63 (d, J=7.6Hz, 1H), 5.66 (d, J=4.4Hz, 1H), 4.96 (d,
20 J=4.8Hz, 1H), 2.85-2.70 (m, 2H), 2.30-2.20 (m, 2H), 1.99-1.92 (m, 1H), 1.78-1.72 (m, 1H).

Example 5
pyridin-2-y1{1-[2-(trifluoromethyl)phenyl]cyclobutyl} methanol

25 Example 5A
1-(2-(trifluoromethyl)phenyl)cy clobutanecarbonitrile
The title compound was prepared according to the procedure of Example 1A,
substituting 2-(2-(trifluoromethyl)phenyl)acetonitrile for 2-(2-fluorophenyl)acetonitrile. LC-
MS: m/z 226 (M+H).
30
Example 5B
pyridin-2-y1(1-(2-(trifluoromethyl)phenyl)cy clobutyl)methanone
The title compound was prepared according to the procedure of Example 1B,
substituting Example 5A for Example 1A. LC-MS: m/z 306 (M+H),
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25 Exanple 3C [1-(4-fluorophenyl)cyclobutyl] (pyridin-2-yl)nethanol The
title conpound was prepared according to the procedure of Exanple 1C,
subst i t utwogoxapgase 3B for Exanple 1B. LC-Ms: mz 258 @lFN2010/001213
11-1- NVR(400MHz, 30 DMSO-d6): 5 ppm 8.40 (d, J=4.8Hz, 1H), 7.52-8.48 (m
1H), 7.17-7.14 (m 2H), 6.95-6.91 (m 2H), 6.78-6.74 (in, 2H), 6.68 (d,
J=8Hz, 11-1), 5.55 (d, J----4.8Hz, 1H), 4.90 (d, J=4.8Hz, 1H), 2.76-2.66
(m 2H) 2.15-2.10 (m 2H), 1.92-1.89 (m 1H), 1.73-1.69 (m 1H).

[ 1- (3, 4-di fl uorophenyl)cycl obutyl | (pyridi n-2-yQOret hanol Exanple 4A

1- (3, 4-di fl uorophenyl ) cycl obut an Brilirile 5The title conmpound was
prepared accor di Rgrigig-2tel- W@ﬁ@&#étﬁe‘c@il) #ﬁo%l}rﬁé&ﬁ%t uting

2- (3, 4- dlfluorophen | Yacetonitrile for 2- | uorophenypacetonitrile.
LC-MVS: in/z s ewppouném e@ar,g‘_b)accordlng 1o procedure of Example 1C,

10( 35 ( 3S%Sﬁhﬁﬂg®{aﬁﬂﬁe§3’ﬂo} Ey&ﬁ;qwﬁm (\W"rﬂ/ﬁk(ﬁ%ﬁnﬁ)) @Nm&@@wz The title

conpound_was_ prepar ed accor di n_g rocedur e’ of

subst i t GPQR): Beamd -4 o1y %Véﬂm }Dd RA7 1, @1)47(1WH)1 (HEthpl e 4C
15[ 1- (36 40 @wbl(w}@pt@@@ymm a3t 5 dnf, R, 1 2042 35 Mﬁ)@}mﬁb? (m, 1ED., The title
conpound was prepared according to the procedure of Exanple 1C,

substit U3 AG2ERatip e 4B for Exanple 1B. LC-MS: mz 276 (MH) ;

1H NVR(4001v1l-1z, DVsO-d6): E. ppm 8.41 (d, J=4.8Hz, 1H), 7.50-7.46 (m
2H), 7.39-7.35 (m 114), 7.13 (d, J=7.6Hz, 1H), 6.88-6.87 (m 1H), 6.63 (d,
J=71®Hz, 1H), 5.66 (d, J=4.4Hz, 1Byample66 (d, 20J=4.8Hz, 1H), 2.85-2.70 (m

o s 220 B B By L S %

Example 6A
1-(3~(trifluoromethyl)phenyl)cyclobutanecarbonitrile

15 The title compound was prepared according to the procedure of Example 1A,
substituting 2-(3-(trifluoromethyl)phenyl)acetonitrile for 2-(2-fluorophenyl)acetonitrile. LC-
MS: m/z 226 (M+H).

Example 6B
20 pyridin-2-y1(1-(3-(trifluoromethyl)phenyl)cyclobuty)methanone
The title compound was prepared according to the procedure of Example 1B,
substituting Example 6A for Example 1A. LC-MS: m/z 306 (M+H).

Example 6C
25 pyridin-2-y1{1-[3-(trifluoromethyl)phenyljcyclobutyl} methanol
The title compound was prepared according to the procedure of Example 1C, substituting
Example 6B for Example 1B. LC-MS: nyz 308 (M+H) ; 'H-NMR(400MHz, CDCls): 8 ppm
8.42-8.41 (m, 1H), 7.50-7.43 (m, 1H), 7.39-7.35 (m, 1H), 7.18-7.15 (m, 2H), 7.09-7.08 (m,
1H), 6.87 (s, 1H), 6.63 (d, J=8Hz, 1H), 5.68 (d, J=4.8Hz, 1H), 4.96 (d, ]=4.8Hz, 1H), 2.85-
30 2.70 (m, 2H), 2.30-2.12 (m, 2H), 1.99-1.92 (m, 1H), 1.77-1.72 (m, 1H).

Example 7
[1-(2-methylphenyl)cy clobutyl](pyridin-2-yl)methanol
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1-(2-(trifluoronmethyl)phenyl)cy cl obutanecarb onitril e The title
conpound was prepared according to the procedure of Exanple 1A,

subst i t utwogo2/12316t ri f | uor omret hyl ) phenyl )acetonitril e PQT/CN2010/001213

2- (2-fluorophenyl)acetonitrile. LCGMs mz 226 (MtH). 30 Exanple 5B
pyridin-2-y1(1-(2-(trifluoronethyl)phenyl)cycl obutyl)nethanone The
title conpound was prepared according to the procedure of Exanple 1B,
substituting Exanple S5A for Exanm@mpy74-CMS: nmz 306 (M+H). Exanple 5C
pyridin-2-y1{142-(trifl uoraqnet h){pphog)nélni cycl obutyl | met hanol The title
conpound was prepared accord- Ry 51O CBUF e of Exanple 1C, 5

subst i t ut i ngrixaRRbep&SRJfWE p}%g@fe@ b ofdig tothdfiocedlirt 0B BEAMIEN A;
1H NVR(4Q0MHz, CD3 f m 1h). 786 747 (m 211),

0D): 5.p . 28-8.27 | .
7. 21- 7. Wpsiip{ingip-toly ?&%@nﬁniﬁfw %r(-’%-ﬂpﬂrppl@ngl&cetowﬂe-rhc-m m/g 1 PeMED). 1H) ,
2.882.68 (m 2H), 2.44-2.36 (m 1H), 2.29-2.23 (m 1H), 1.53-1.52 (m
211). 10Exanple 6 pyridin-2-y1{ 143 -(trifluoronethyl)phenyl] cy clobutyl}
met hanol Exanpl e 6A 1-(3-(trifl ud? R ) phenyl ) cycl obut anecarbonitrile

15The title conpound vvalﬁmgfnepgr(pg_t@ﬁggaagw@}g Hh&hdoBse Procedure of Exanple 1A,
substituting 2-(3-(trifluoronethypp enypace%oni trile for

2- (2- f 1 uor opHeriieycamaewsdivias pregared excneting o theareceieidf ExmplapBPe 6B

20pyr i dgd%st?mmgg(ﬂx&?me(m fok bse%ﬁ@%hut)m@%ﬂfé%fgmﬁput yl ) met hanone The
title conpound was prepared according to the procedure of Exanple 1B,
sub%tituting Exanple 6A for Exanple 1A. LC-MS: miz 306 (M+H). Exanple 6C

25pyri din-2-y1{143 -(trifluor onBéMp)eo}tgnyl ] cy clobutyl } nethanol
[1-(2-methylphenyl)cy clobutyl}(pyridin-2-yl)methanol
The title compound was prepared according to the procedure of Example 1C,
substituting Example 7B for Example 1B. LC-MS: m/z 254 (M+H) ; '"H-NMR(400MHz,
15 CDs;OD): 6 ppm 8.40 (d, J=4.4Hz, 1H), 7.53-7.49 (m, 2H), 7.24-7.21 (m, 1H), 7.03-6.99 (m,
3H), 6.74-6.72 (m, 2H), 5.14 (s, 1H), 2.73-2.67 (m, 2H), 2.42-2.40 (m, 2H), 2.20-1.80 (m,
2H), 1.80-1.75 (s, 3H).

Example 8
20 [1-(3-methylphenyI)cy clobutyl](pyridin-2-yl)methanol

Example 8A
1-m-tolylcyclobutanecarbonitrile
The title compound was prepared according to the procedure of Example 1A,
25  substituting m-tolylacetonitrile for 2-(2-fluorophenyl)acetonitrile. LC-MS: m/z 172 (M+H).

Example 8B
pyridin-2-y1(1-m-tolylcyclobutyl)methanone
The title compound was prepared according to the procedure of Example 1B,
30  substituting Example 8A for Example 1A. LC-MS: m/z 252 (M+H).

Example 8C
[1-(3-methylphenyl)cy clobutyl](pyridin-2-yl)methanol
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The title conpound was prepared according to the procedure of Exanple 1C,
substituting Exanple 6B for Exanple 1B. LC-MS: niz 308 (M+H) ;

1H NVR( 4000M812/00D333): 5 ppm 8.42-8.41 (m 1H), 7.50-7. 28T(0N2010100)213
7.39-7.35 (m 111), 7.18-7.15 (m 2H), 7.09-7.08 (m 1H), 6.87 (s, H),
6.63 (d, J=8Hz, 1H), 5.68 (d, J=4.8Hz, 1H), 4.96 (d, J=4.8Hz, 1H), 2.85-
302.70 (m 2H), 2.30-2.12 (m 211), 1.99-1.92 (m 1H), 1.77-1.72 (m 111).

Exanpl e 7 [ IrHeditleRbmybuiacisy mepiied %Ufch/ﬂ]g't()%ﬂrgde@ur% oy ExiEhbenol  Exanple 7A
1- o- tol%llb ﬁgl ohut anecar boni tr| l e conmpound was prepared accordi ng

to the il top Fgample 1%&5%‘@‘43{ W?ﬁ{f‘@dﬁﬂl,oﬁym%@é‘!@ Zile for
2-(2- f|DMS@PﬁE§”Wﬂﬁrﬁ§%@d“JM 811151 %\C‘ré\ﬁ? 488 11627 {M'r&(mﬁfﬁéf?ggk%m

pyri di n- @(1 o-tol yl cycl obutyl ) met hanone ound was

pr epar eddERdr 3 W't &H%Wbﬁé@é@idré“ﬂ% 1ERami-632 B0, HDHEH2 (d;lﬂT‘h@JIExarrpl e 7A

for £xa zl-:aga@
[1-(2 rrg'éwh pﬁir{ﬁ%{?&%ﬁlﬁ%@g%% r%%g’ yl) )72q16 (s, 3D, lq]htlag%l tle
conpoun@“v‘/é% i;é €8 ¥dcording to the procedure of Exanple 1C,

substituting Exarrple 7B for Example 1B. LGMS: nmfz 254 (M+H) ;
111- NVR(400MHz, 15CD30D): 5 ppm 8.40 (d, J=4.4Hz, 1H), 7.53-7.49 (m 2H),
7.24-7.21 (in, 1H), 7,03-6.99 (m Egsple B, 74672(m 2H), 5.14 (s, 1H),

Gt B SRR R s o

Example 9A
1-p-tolylcyclobutanecarbonitrile
The title compound was prepared according to the procedure of Example 1A,
substituting p-tolylacetonitrile for 2-(2-fluorophenyl)acetonitrile. LC-MS: m/z 172 (M+H).

15
Example 9B
pyridin-2-yl(1-p-tolylcyclobutyl)methanone
The title compound was prepared according to the procedure of Example 1B,
substituting Example 9A for Example 1A. LC-MS: m/z 252 (M+H).
20

Example 9
[1-(4-methylphenyl)cy clobutyl}(pyridin-2-yl)methanol C
The title compound was prepared according to the procedure of Example 1C,
substituting Example 9B for Example 1B. LC-MS: m/z 254 (M+H) ; "H-NMR(400MHz,
25  DMSO-ds): & ppm 8.40 (d, J=4.8Hz, 1H), 7.51-7.47 (m, 1H), 7.16-7.13 (m, 1H), 6.93-6.91
(m, 2H), 6.71-6.65 (m, 3H), 5.42 (d, J=4.8Hz, 1H), 4.86 (d, J=4.8Hz, 1H), 2.75-2.62 (m, 2H),
2.21 (s, 3H), 2.19-2.06 (m, 2H), 1.89-1.82 (m, 1H), 1.70-1.67 (m, 1H).

Example 10
30 pyridin-2-y1{1-[2-(trifluoromethoxy )phenyl]cy clobutyl} methanol

Example 10A
1-(2~(trifluoromethoxy)phenyl)cy clobutanecarbonitrile
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Exampl e 8A 1-mtolylcy clobutanecarbonitrile The title conmpound was
prepared according to the procedure of Exanple 1A, 25substituting

m t ol yl acwoanizmpiie for 2-(2-fluorophenyl)acetonitrile. PCCAANBG010/M0R21172
(MtH) . Exanpl e 8B pyridin-2-y1(1-mtol yl cycl obut ypnet hanone The
title conpound was prepared according to the procedure of Exanple 1B, 30
substituting Exanple 8A for Exanple 1A LC-MsS: nmlz 252 (M+tH). Exanple 8C
[1-(3- met hy|"Pl'fﬁiﬂé'cbﬁ%oﬁi&%tp‘x‘éﬂa:e@Wé&ﬂh@fo%hé&rb%m@xm@ gatitle conpound

was prepared accordin he procedure bstituting Exanpl e
8B for E¥bsiiyties 16 tu@wsneﬁlwwﬂp@sﬂ)«cwwrﬂe foxﬁr(&rﬂnpmbmbacm@eda) 8 ppm
8. 40 (d,LC-I\lIS4m§fﬁ2 ijhi){) 7.51-7.48 (m H), 7.17-7.14 (m 1H), 7.01-6.97 (m
11-1), 6.88 (d, '5 1H), 6.69 (d, J=4.4Hz, 11-1), 6.58-6.32 (m 2H),
5.42 (d, J48Hz, 51H), 486(d J=4.8Hz, 1H), 2.71-2. 51 (m 2H),
2.242.08 (m 2H), 2.16 (s, 3H), l'ejloﬁl(m lH) 1.72-1.65 (m 1H).
Exampl e 9 [ 1-(4-nethyl phenyl)cyclobutyli (pyridin yl ) met hanol Exanple 9A
1- p-tol yl cycl obLﬁyalﬁ@c%ﬂﬁbﬁ{(tflﬂll@omﬁéo?wmheeylmﬁlpbumldmwa@Opc epared accordi ng
to the proc g nhirile for
2-(2-fluor ogﬁ%ﬁfﬁllgg%g oni trelglpéé% gg?@}dlﬁ#{?tﬁgg I%Ofﬁgrh 1}3’ 9B

pyri di nsubstjiuting Bxamwls/] 02y for Bisunylp Adt h@MSian/z 322 (M+H)

10 Example 10C
pyridin-2-yl{1-[2-(trifluoromethoxy)phenyl]cy clobutyl } methanol
The title compound was prepared according to the procedure of Example 1C,
substituting Example 10B for Example 1B, LC-MS: m/z 324 (M+H) ; 'H-NMR(400MHz,
CD30D): 6 ppm 8.26 (d, J=4.0Hz, 1H), 7.44-7.40 (m, 1H), 7.12-7.08 (m, 2H), 7.01-6.92 (m,
15 2H), 6.83 (d, J=7.6Hz, 2H), 7.70 (d, J=7.6Hz, 1H), 5.01 (s, 1H), 2.72-2.61 (m, 2H), 2.31-2.21
(m, 2H), 1.98-1.96 (m, 1H), 1.73-1.67 (m, 1H).

Example 11
pyridin-2-y1{1-[3-(trifluoromethoxy)phenyl] cy clobutyl }methanol
20
Example 11A
1-(3-(trifluoromethoxy)phenyl)cy clobutanecarbonitrile

The title compound was prepared according to the procedure of Example 1A, substituting 2-

(3-(trifluoromethoxy)phenyl)acetonitrile for 2-(2-fluorophenyl)acetonitrile. LC-MS: m/z 242
25  (M+H).

Example 11B
pyridin-2-y1(1-(3-(trifluoromethoxy )phenyl)cyclobutyl)methanone
The title compound was prepared according to the procedure of Example 1B,
30  substituting Example 11A for Example 1A. LC-MS: m/z 322 (M+H).

Example 11C
pyridin-2-y1{1-[3-(trifluoromethoxy )phenyl]cy clobutyl} methanol
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The title conpound was prepared according to the procedure of Exanple 1B,
substituting Exanple 9A for Exanple 1A LCG-MS: mz 252 (M+H). 20 Exanple 9
[ 1- (4- metwwpl2pteanydiscycl obut yl ] (pyri di n-2-yl ) met hanol C Phg/aN2oioemocasapound
was prepared accordi-ng to the procedure of Exanple 1C, substituting Exanple
9B for Exanple 1B. LGMS: mz 254 (M+H) ; 1H NVR(400MHz, 25DVMBO-d6): 8 ppm
8.40 (d, 1=4.8Hz, 1H), 7.51-7.47 (m 1H), 7.16-7.13 (m 1H), 6.93-6.91 (m

2H), 6.71-6.6% ﬂt@co&b&und&vaé%rdpdmed&c&nﬁﬁg‘ﬁo tﬂe"ﬂrocéﬂlm%@f EQamﬂle4C8HZ 1H),
T 70- 1, Bbsfiina Fyimets b & LOMS: o2 S5 0y iRt 1
1.70-1 nglﬁjamp@( OéE)i@‘nple 1B. LC- MS m/z 24 (M+H) H-NMR(400

30pyri dicwcdy)yslgd 424 (4, 4, bmr pmeb hexynte i, hoxel P)%MH) el ppety Exanpl e 10A
1- (2- (trifl uoronet hoxy)ph ené %‘ cl obutanecar boni'tri The title
conpoundthgs ot ke B, 808 bt ot §ﬁ¥>dmkfe67é¢dcéﬁarlél)£ﬁ5ﬁ>‘éaﬂ& 6.9 f, 1H),
subsgi t ytshRg I 1 t Qni I

e T A e et v PR e L s B S
pyridin-2-y1(1-(2-(trifluoromnet hoxy) phenyl ) cycl obut yl ) net hanone The
title conpound was prepared accorg;(dﬁq, p, the procedure of Exanple 1B,
substituting Exanpl e 10A for Exanp 1A, LG Ms: mz 322 (MtH). 10Exarrp|e
10C pyri di n- 2- ylPYE“lﬁ;Eﬂ %Wlﬁlf[ﬂﬁmﬁﬁmﬁm@ﬁP}]01ijdty(1:}lmﬂfohmlyl} met hanol

The title conpound was prepared according to the procedure of Exanple 1C,
substituting Exanple 10B for Exanple 1B, LCMS. mz 324 (MtH) ;

1H MVR(400MHz, CD30D): 5 ppm 8. 2&x@uple J24. OHz, 1H), 7. 44- 7 40 (m 1H),

7.12-7.08 (m 2H), ?X% 7.70 (d,
J=7.6Hz, 1H), 5.01 (71 (Q](Egs"g‘?"g%%g)%g%’y) & aqe?l]bé’%@ 21 ( m "2H), 1.98-1.96
(m 1H), 1. 7BeeltitBzomppuntiyas prepared according to the procedure of Example 1A,

substituting 2-(4-(trifluoromethoxy )phenyl)acetonitrile for 2-(2-fluorophenyl)acetonitrile.

LC-MS: m/z 242 (M+H),

15
Example 12B
pyridin-2-y1(1-(4-(trifluoromethoxy )phenyl)cyclobutyl)methanone
The title compound was prepared according to the procedure of Example 1B,
substituting Example 12A for Example 1A. LC-MS: m/z 322 (M+H).
20

Example 12C
pyridin-2-y1{1-[4-(trifluoromethoxy )phenyl]cy clobutyl } methanol
The title compound was prepared according to the procedure of Example 1C,
substituting Example 12B for Example 1B. LC-MS: m/z 324 (M+H) ; "H-NMR(400MHz,
25  CDCls): § ppm 8.32 (d, J=4.8Hz, 1H), 7.49-7.45 (m, 1H), 7.12-7.09 (m, 1H), 6.85 (d, J=8Hz,
2H), 6.86-6.83 (m, 2H), 6.70 (d, J=8Hz, 1H), 4.90 (s, 1H), 4.69 (s, 1H), 2.75-2.65 (m, 2H),
2.35-2.24 (m, 2H), 2.07-1.99 (m, 1H), 1.87-1.80 (m, 1H).

Example 13
30 {1-[3,5-bis(trifluoromethyl)phenyljcyclobutyl} (pyridin-2-yl)methanol

Example 13A
1-(3,5-bis(trifluoromethyl)phenyl)cy clobutanecarbonitrile
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Exanpl e 11 pyridin-2-y1{113-(trifl uoronet hoxy)phenyl] cy clobutyl} nethanol
20 Exanmple 11A 1 -(3-(trifluoronethoxy)phenyl) cy clobutanecarbonitril e
The titl ewoanpmumsiswas prepared according to the procedeceg/@ofoamaBe 1A,
substituting 2- (3-(trffluoromethoxy)phenyl)acetonitrile for
2-(2-fluorophenyl )acetonitrile. LCMs: mz 242 25 (M+H). Exanple 11B
pyridin-2-y1(1-(3-(trifluoronethoxy)phenyl)cycl obutypnmet hanone

The title cmmmﬂ@@om@nﬂrv@e@fe@&e@s@c@ﬁﬁlﬁgmtﬁéaars&@m@ro@% 1@1&1‘ Exarml e 1B,
30 substitutin for @I e 1A . Exanpl e

11C pyrwﬁtﬁu Ia%w@%ﬂw%%}% %t%@.lryﬁor %%ﬂwap@myla@@mw
The tit]e-MonRRLoMVWeg) prepared according to the procedure of Exanple 1C,

substituting Exanple 11B for Exanple 1B. LCMS. mz 324 (MtH) ;
11-1- NMR(400MHz, CDC13): 8 pm 8.34 (d, J=4.8,Hz, 1H), 7.48-7.44 (m 11-1),

7.2657.19 (m 1H), 712709(mE;{51),1663§9697(m 1H), 6.90 (d, J=6.8Hz,
1H), 6.67(d, J=8Hz (s 0 (s, 1H), 54.51(s, 1H),
2.74-2.65(m 26 352‘)@@@%116(% )phmyl)cmghuwlmnyr(dm 2-yipnethan®e- 1. 79 (m 1H).

Exanpl e 12 i butyl } net hanol
10Exanpl e lgwetﬂbQO%P%?%gP&&ﬁeﬂei%i@ p eny é%ﬁ%gé%gﬁ@){ H B;m trile

The ti t%‘@sﬁbmﬁ&ﬁm@ AdfoeBramende badof-MYig/e 674 B ocedure of Exanple 1A,

substituting 2-(4-(trifluoronmethoxy)phenypacetonitrile for
2-(2-fluorophenyl)acetonitrile. LCGM mz 242 (MtH). 15 Exanple 12B
pyr @i n-2-y1(1-(4- (trifluoronet hExynphdd§l ) cycl obut yl ) met hanone

{1-[3,5-bis(trifluoromethyl)phenyl]cy clobutyl} (pyridin-2-yl)methanol
The title compound was prepared according to the procedure of Example 1C,
substituting Example 13B for Example 1B. LC-MS: m/z 376 (M+H) ; "H NMR(400MHz,
CDCls): & ppm 8.28-8.27 (m, 1H), 7.62-7.56 (m, 2H), 7.16-7.13 (m, 3H), 6.96-6.94 (m, 1H),
15 5.03 (s, 1H), 4.43-4.32 (m, 2H), 2.84-2.69 (m, 2H), 2.43-2.33 (m, 2H), 2.18-2.09 (m, 1H)
1.95-1.81 (m, 1H).

Example 14
{1-[3~fluoro-5-(trifluoromethyl)phenyl]cyclobutyl} (pyridin-2-yl)methanol
20
Example 14A
1-(3-fluoro-5-(trifluoromethyl)phenyl)cyclobutanecarbonitrile
The title compound was prepared according to the procedure of Example 1A,
substituting 2-(3-fluoro-5-(trifluoromethyl)phenyl)acetonitrile for 2-(2-
25  fluorophenyl)acetonitrile. LC-MS: m/z 244 (M+H)

Example 14B
(1-(3-fluoro-3-(trifluoromethyl)phenyl)cy clobutyl)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 1B,
30  substituting Example 14A for Example 1A. LC-MS: mv/z 324 (M+H)

Example 14C
{1-[3-fluoro-5-(trifluoromethyl)phenyl]cyclobutyl} (pyridin-2-yl)methanol
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The title conpound was prepared according to the procedure of Exanple 1B,
substituting Exanple 12A for Exanple 1A LG-Ms: in/z 322 (MtH). 20 Exanpl e
12C pyri dwo-281ylps44- (tri fl uor onmet hoxy) phenyl i cycl obut ylpcweiNaramo1zibe titl e
conpound was prepared according to the procedure of Exanple 1C
substituting Exanple 12B for Exanple 1B. LCMs: mz 324 (MtH) ;

11-1- NMR(400MHz, 25CDC13): 8 ppm 8.32 (d, J=4.8Hz, 1H), 7.49-7.45 (m 1H),

L—i)lz 7, 89 ( nThelite, coﬁ}pgﬁqd(xﬁlas pi‘ep%f‘e'a acc%l’au%g ® tﬁ@pl@cé%gre(dﬁExgr'ﬁQle 1%470 ( d J =8Hz,
2.07-1. @‘g’ Téﬁ‘}imgl%afnpie f(f E@ar{w 15}C- N@még @&HH) ; HNMR (4OOM]§I

30{143, & PG, I nol
Exfempl e 11%%?1 nﬁguﬁl(sgmtﬁg Pﬁuorone]tlﬁizglgbmﬁg% Zmy(f)%ﬁ% g%é?:%r Oé]??rl | e

The tit(elldy Lﬁﬁdmea% &t 6p R k) E'Hel B0 eclillr e of Exanple 1A,

subsgituting 2-(3,5-bis(trifluoronethyl )phenypacetom trile for
2- (2-fluorophenypacetonitrile. LGMs: mz 294 (MtH). S5Exanpl e 13B
(1- (3, 5-bis(trifluoromethyl)phenyF¥asntd bbut yl ) (pyri di n- 2- yOret hanone The

Subst i £ Ut g Exaaa e 8 e R RO Dt ™ Ol
13C {143,5-bis(trifluoronethyl)phenyl]cy clobutyl} (pyridin- 2:yl ) met hanol
The title conpound was prepared %’%?’%lgéglﬂ to the procedure of Exanple 1C,

substltutlng Exanpl e 13B for LCMs: mlz 376 (MtH)
; | HWR(400MHz, CDEI4fluow- %ﬁnﬂ@@ﬁe@ylﬁ)‘her(mcydlbbqtan?cﬁﬂon?tn% (m 2H)

7.16-7. 13 3 32 2
2. 84-2. 69 E nr?heélie Cog’pg‘g‘dq‘éag%’("&ﬁg}eﬂ é@ordﬁ%@ i ééeﬁmjelzpfﬁi‘%iﬁgéﬂi 81( En m T)H)
Exanpl esub4tituting 2-(4-fluoro-3-(trifluoromethyl)phenyl)acetonitrile for 2-(2-

fluorophenyl)acetonitrile. LC-MS: m/z 244 (M+H).

15 Example 15B
(1-(4-fluoro-3-(trifluoromethyl)phenyl)cy clobutyl)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 1B,
substituting Example 15A for Example 1A. LC-MS: m/z 324 (M+H).

20 Example 15C
{1-[4-fluoro-3-(trifluoromethyl)phenyl]cyclobutyl} (pyridin-2-yl)methanol
The title compound was prepared according to the procedure of Example 1C,
substituting Example 15B for Example 1B. LC-MS: m/z 326 (M+H); '"H NMR(400MHz,
CDCls): & ppm 8.32-8.31 (m, 1H), 7.56-7.52 (m, 2H), 7.14-6.95 (m, 3H), 6.88-6.84 (m, 1H),
25  4.94 (s, 1H), 4.38 (s, 1H), 2.76-2.67 (m, 2H), 2.35-2.26 (m, 2H), 2.13-2.04 (m, 1H) 1.91-1.82
(m, 1H).

Example 16
{1-[4-(methylsulfonyl)phenyl]cyclobutyl} (pyridin-2-yl)methanol
30
Example 16A
1-(4-(methylsulfonyl)phenyl)cy clobutanecarbonitrile

48



{143-fluoro-5-(trifluoronethyl)phenyl]cycl obutyl}(pyridin-2-yOrethanol 20
Exanpl e 14A 1-(3-fluoro-5-(trifluoronethyl)phenyl)cycl obutanecarbonitrile
The titl ewoanpmumsiswas prepared according to the procedeceg/@ofoamaBe 1A,
substituting 2-(3-fluoro-5-(trifluoronethypphenypacetonitrile for 2-(2- 25
fl uorophenyl )acetonitrile. LGMS: nlz 244 (M+H) Exanple 14B
(1-(3-fluoro-5-(trifluoronethyl)phenyl)cycl obutyl) (pyridin-2-yQOret hanone
The title commaHRAoMPSINANCRPiPEred GERFdhY thprbhauRPERsiHsIe 18 Exanpl e 1B,
30 substituting gx rrplﬁ 14A%f%rqr Exarrpl_eg]%A.é%Lc- VS: rdzgglgzg (M+H) Exanpl e
14C { 14840pttyiRe- -‘@@eﬂ?y ulfonsd ibenshlaysieriag for 2y2-fleygpRanylacetonitrile. LC-

(pyri di MLnyi 23stvieanol The title conpound was prepared according to
t he procedure of Exanple 1C, substituting Exanple 14B for Exanple 1B,

LC-Ms: al/1z 326 (M+H) ; 1H NVR (400MHz, CDC13): 8 ppm 8.44 (s, 1H),
7.5157.48 (m 1H), 7.13-7.10 (m gkhpcGc86-6.80 (m 1H), 6.71 (s, 1H), 4.28
(s, 1H), 2.68-2.66 _&m 2H), 2.40-2. 2% m 2H), 191-1.80 (m 2H). 5 Exanple
15 {144-f | uor o- J((¢ mﬁﬁlzﬂéw&wl)hlymybwé@myl)@y@ﬂmtﬁﬂlgmethanone

}(pyridin-2- :

L0 (41 uor ey E DR g SR TR afvrina o ppeedture o Bxymple 1By o e
title céibputee Bmpp ¥oeios Bxeerlel 4i HgMy m/ndlp@ddtddur e of Exanpl e 1A,
substituting 2-(4-fluoro-3-(trifluoronethyl)phenypacetonitrile for 2-(2-

fl uor ophenypacetonitrile. LC-Ms: in/z 244 (M+H). 15Exanple 15B
(1-d@-f1luoro-3-(trifluoronethyl) frenglpd¢Cl obut yl ) (pyri di n-2- yOret hanone The

subst i ut | ng. Exanel SRR FHoR e W B R SR S ™ 20 Exampl o
15C The title compound was prepared according to the procedure of Example 1C,
substituting Example 16B for Example 1B. LC-MS: m/z 318 (M+H); 'H NMR(400MHz,
CDCls): § ppm 8.31 (d, J=4.4Hz,1H), 7.71 (d, J=8.4Hz, 2H), 7.55-7.51 (m, 1H), 7.14-7.12
15 (m, 1H), 7.03 (d, /=8.8Hz, 2H), 6.85-6.83 (d, J/=7.6 Hz, 1H), 4.98 (s, 1H), 3.02 (s, 1H), 2.79-
2.72 (m, 2H), 2.37-2.30 (m, 2H), 2.09-2.02 (m, 1H), 1.88-1.82 (m, 1H).

Example 17
{1-[3-fluoro-4-(trifluoromethyl)phenyl]cyclobutyl} (pyridin-2-ylymethanol
20
Example 17A
1-(3,4—bis(triﬂuoromethyl)phenyl)cyclobutanecarbonitn'le
The title compound was prepared according to the procedure of Example 1A,
substituting 2-(3-fluoro-4-(trifluoromethyl)phenyl)acetonitrile for 2-(2-
25  fluorophenyl)acetonitrile. LC-MS: m/z 244 (M-+H).

Example 17B
(1-(3-fluoro-4-(trifluoromethyl)phenyl)cy clobutyl)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 1B,
30  substituting Example 17A for Example 1A. LC-MS: mv/z 324 (M+H).

Example 17C
{1-[3~fluoro-4-(trifluoromethyl)phenyl]cyclobutyl} (pyridin-2-yl)methanol
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{144-fluoro-3-(trifluoronethyl)phenyl]cyclobutyll (pyridin-2-yl)nethanol
The title conpound was prepared according to the procedure of Exanple 1C,
subst i t utwogoBxapgbe 1513 for Exanple 1B. LC-MS: mlz 32@ctnN®Bio/0dii13
NVR(400MHz, CDCl13): 8 ppm 8.32-8.31 (m 1H), 7.56-7.52 (m 2H), 7.14-6,95
(m 3H), 6.88-6.84 (m11-1), 254.94 (s, 1H), 4.38 (s, 1H), 2.76-2.67 (m
2H), 2,35-2.26 (m 2H), 2.13-2.04 (m 1H) 1.91-1.82 (m 1H). Exanple 16

{ 144- (et hy Tisulifepmbowiasny btepﬁﬁéd%&&miﬁg’ﬂo theBrbdedin? o?ES(QHﬁE hanol 30 Exanple

%gﬁpéugél rret%ill sul for%c%gﬁen% )C%CILCETS&JSE?%@C&F bory@; @W The title

subst i t gDIONY: Pppffts. ém@bx&sg{)f ¢8y17)5@f(ﬁﬁmﬁ¢%t7%3 hﬁ&d bA), f701r6 713 (m, e
2(2f|uoropheny®(;et0|tr| E nmpl € "16

(1- (4- (FESTAOLE 1R G17 Y 15HRSHR: ?Hw%ﬁﬁtlﬁ))?@w 34 )y%)%tzﬂéﬁ@n%l{) The
title cgmmgxwm) pRenadoqsh, aggording to the procedure of Exanple 1B,
substituting anple 16A for Exanple 1A. LC-MS: miz 316 (MkHH). 10Exarrp| e
16C {144- (et hyl sul fonyl ) phenyl ] cycl obutyl} (pyridi n-2-ypnet hanol The
title conpound was prepared accor]gl,g 1d & the procedure of Exanple 1C,
substituting Exanple 16B for anpl e 1B LCMS: nmiz 318§MH-|)
| HNIVR( 400MHz, co@:iﬂ (dlsthrzslpml@)lzi@nzlwclybuw}@mzdmr%yl)metmo d, J=8.4Hz, 2H),
7.55-7.51 (m 1H), 7.214-7.12 15(m 1H), 7.03 (d, J=8.8Hz, 2H), 6.85-6.83
(d, J=7.6 Hz, 1H) , 4.98 (s, 1H), 3.02 (s, 1H), 2.79- 2.72 (m 2H),
2.3102. 30 (rn 2H), 2.09-2.02 (m Expmple1888-1.82 (m 1H). Exanple 17
{118-11 vor o- 4 (111 T1 YouQeRikRAbAY doyeitBlidRpbhirh YT | i - 2-y1) met hanol

anpl e

w The title compound was prepared according to the procedure of Example 1A,

substituting 2-(4-(diethylamino)phenyl)acetonitrile for 2-(2-fluorophenyl)acetonitrile. LC-
MS: m/z 229 (M+H).

15
Example 18B
(1-(4-(diethylamino)phenyl)cyclobutyl)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 1B,
substituting Example 18A for Example 1A. LC-MS: m/z 309 (M+H).
20

Example 18C
{1-[4-(diethylamino)phenyl]cyclobutyl} (pyridin-2-yl)methanol
The title compound was prepared according to the procedure of Example 1C,
substituting Example 18B for Example 1B. LC-MS: mvz 311 (M+H); 'H NMR(400MHz,
25  CDCh): 6 ppm 8.63 (d, J=4Hz, 1H), 7.51-7.47 (m, 1H), 7.41-7.39 (m, 1H), 7.32-7.22 (m,
3H), 7.06-7.05 (m, 1H), 6.79-6.77 (m, 1H), 3.25-3.18 (m, 2H), 2.52-2.45 (m, 2H), 2.15-2.13
(m, 1H), 1.90-1.86 (m, 1H).

Example 19
30 pyridin-2-y1(1-pyridin-2-ylcyclobutyl)methanol

Example 19A
1-(pyridin-2-yl)cyclobutanecarbonitrile
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1-(3,4-bis(trifluoronethyl)phenyl)cycl obutanecarbonitrile The title
conpound was prepared according to the procedure of Exanple 1A,

subst i t utwogoR2/183151 uor o- 4- (tri fl uor onet hyl ) phenyl ) acet egirtaN2b ®/0bo213 2- ( 2-
25f | uor ophenyl )acetonitrile. LGMs: mz 244 (MtH). Exanple 17B (143
-fluoro-4-(trifluoromethyl)phenyl)cy clobutyl) (pyridin-2-yQOrethanone The
title conpound was prepared according to the procedure of Exanple 1B, 30

subst [ UL | nOTIRAARb A @ propsARLerd ol WBicdliedr BRAnAR) | Exarpl e 17C
{143-f 1l ugr o- r|fluor05re z@%‘pg&%@]cyclo ut%l}(pyrl 2- yOret hanol

The tit} S%ta st Ry TP achia dfiuogerhenyd @t%vfa&‘e&grl\ésom/zééanp| e 1C,
substi t (AP Exarrpl e 17B for Exanple 1B. LC-I\/IS mz 326 (M+H); 1H
NVR(400MHz, CDC13): 8 ppm 8.34-8.33 (m 1H), 7.57-7.53 (m 1H), 7.37-7.33
(m 3H, 7.16-7.13 (m 1H), 6.88-6.86 (m 1H), 6.71-6.66 (m 2H), 4.96 (s,
1H),52.75-2,69 (m 2H), 2.35-2, 2@)((“;{5163% 52.08-2.01 (m 11-1), 1.87-1.80
(m 1H). Exarrpl e 18 (144-(diet hyI am gphen ylicy clobutyl}

(pyri di n- 2- yOnet hanolPylidinsZyl @YE’EQ‘A'z"Yl cyclobutyl)methanone

1- (4- (di et hytmRebp B&HM'&&?F%Q@H‘E@&B%@Q E[sxraéédereomxma@?st't'e conmpound

was prepared according to t rocedur e of A, substituti ng

2- (4- (d$®ﬁw1l%ﬁﬁmﬂﬁ1%§%5é¥mi?ih L@M%Wz%%ﬂ‘ﬁﬂbrophenyl Yacetonitrile.
LCMS: mz 229 (MrH). 15 Exanple 18B

(1- 54 (di et hyl am no) phenyl ) cycl obutyl) (pyri di n-2-y1) met hanone The
titl@ compound was prepared accoFdrmpetl8Ct he procedure of Exanple 1B,

iggstl tuting Exanple J&ﬁd%%—yl@(Wl@Z%ydloﬁlmlet%l 309 (M+tH). 20 Exanpl e

The title compound was prepared according to the procedure of Example 1C,
substituting Example 19B for Example 1B. LC-MS: m/z 241 (M+H); 'H NMR(400MHz,
CDCL): § ppm 8.54-8.45 (m, 1H), 7.48-7.46 (m, 2H), 7.09 (s, 2H), 6.88-6.81 (m, 1H), 4.42

15 (s, 1H), 2.70-2.59 (m, 2H), 2.46-2.41 (m, 2H), 1.75-1.72 (m, 2H).

Example 20
pyridin-2-y1(1-pyridin-3-ylcyclobuty!)methanol

20 Example 20A
1-(pyridin-3-yl)cyclobutanecarbonitrile
The title compound was prepared according to the procedure of Example 1A,

substituting 2-(pyridin-3-yl)acetonitrile for 2-(2-fluorophenyl)acetonitrile. LC-MS: m/z 159

(M+H).
25
Example 20B
pyridin-2-yl(1-(pyridin-3-yl)cyclobutyl)methanone
The title compound was prepared according to the procedure of Example 1B,
substituting Example 20A for Example 1A. LC-MS: m/z 239 (M+H).
30

Example 20C
pyridin-2-yl(1-pyridin-3-ylcyclobutyl)methanol
The title compound was prepared according to the procedure of Example 1C,
substituting Example 20B for Example 1B. LC-MS: m/z 241 (M+H) ; 'H NMR(400MHz,
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{144- (di et hyl am no) phenyl i cycl obutyl | (pyri di n-2- yOnret hanol The title
conpound was prepared according to the procedure of Exanple 1C,

subst i t utwogoBxapgke 18B for Exanple 1B. LG MS: nifz 311pCivkNezpioloeti213
NVR(400MHz, 25CDC13): 8 ppm 8.63 (d, J=4Hz, 1H), 7.51-7.47 (m 1H),
7.41-7.39 (m 1H), 7.32-7,22 (m 3H), 7.06-7.05 (m 1H), 6.79-6.77 (m 1H),
3.25-3.18 (m 2H), 2.52-2.45 (m 2H), 2.15-2.13 (m 1H), 1.90-1.86 (m 1H).
Exanpl e CDE130pyh di48-8242(hd, 1H)BI3oH. 38 @, 1HY,)800400 08 (th ) 1#91 hsnol7 Bxanpl e 19A

1- (pyridi.n-2- I C onitri The titl e conmpound was

pr epar eg' @07(2:@@ %ﬁ’t%%tj %1 g:p &’gigd‘ﬂ?%{so#}%&%ﬁl@ (pa2H) e ﬂ.ﬁﬂﬁﬁl

2- (pyri dizn-223y(n, aeRtiosd-1.77 (e, HQr 2- (2-fl uorophenyl)acetonitrile. LGM: nmz
159 (M+H). S5Exanpl e 19B pyridin-2-y1(1-(pyridin-2-yl)cycl obutypnethanone
The title conpound was prepared according to the procedure of Exanple 1B,
substituting Exanple 19A for Exanmpkéinpiée1 LG M5 mz 239 (M+H). 10Exanpl e
19C pyridin-2-y1(1-pyridijn- Z-Yl cycl obut yl % met hanol The title conpound
was prepared accor di ngPtui-FEl(hppedadrdcystobmymsihanclc, substituting Exanpl e
19B for Exanple 1B. LCGMS: mz 241 (MtH); H NVR(400MHz, CDCl13): 8 ppm
8.54-8.45 (m 1H), 7.48-7.46 (m 2H), 7,09 (s, 2H), 6.88-6.81 (m 1H), 4.42
15(s, 1H), 2.70-2.59 (m 2H), 2. 4dxawple2idm 2H), 1.75-1.72 (m 2H). Exanple

20 pyri din-2-y' (1 -pyridiprdnViyicyccheptypagtipanol 20Exanpl e 20A

1- (pyridi n-3-ybcycl obut anecar bonitrile The title conmpound was

pr edﬁr ed acc Wti;gcoﬂ@_omwﬁrwﬁétﬁd@écwlnﬁmp@cme of isempledii ng

2- (py 'rvLEﬁ{tﬂﬁéﬁﬂmﬁmﬁuﬁybL&t&lﬁﬁle%ﬁicztﬁwéﬂ@mw@rﬁ&ﬁ& Riciis! fyz 159 MS: 'z

159 ( -

Example 21B
15 pyridin-2-yl(1-(pyridin-4-yl)cyclobutyl)methanone
The title compound was prepared according to the procedure of Example 1B,
substituting Example 21A for Example 1A. LC-MS: n/z 239 (M+H).

Example 21C
20 pyridin-2-yl(1-pyridin-4-ylcy clobutyl)methanol
The title compound was prepared according to the procedure of Example 1C,
substituting Example 21B for Example 1B. LC-MS: m/z 241 (M+H) ; "H NMR(400MHz,
CDClz): & ppm 8.44-8.42 (m, 1H), 8.39-8.38 (m, 1H), 8.04-8.03 (m, 1H), 7.51-7.47 (m, 1H),
7.19-7.09 (m, 3H), 6.85-6.83 (m, 1H), 4.32 (s, 1H), 2.71-2.60 (m, 2H), 2.44-2.37 (m, 1H),
25 2.30-2.16 (m, 1H), 1.96-1.78 (m, 2H).

Example 22
[1-(1,1'-biphenyl-4-yl)cy clobutyl] (pyridin-2-yl)methanol

30 Example 22A
1-(biphenyl-4-yl)cyclobutanecarbonitrile
The title compound was prepared according to the procedure of Example 1A,
substituting 2-(biphenyl-4-yl)acetonitrile for 2-(2-fluorophenyl)acetonitrile. LC-MS: m/z 256
(M+Na).

52



25 Exanple 20B pyridin-2-y1(1-(pyridin-3-yl)cyclobutyl)nmethanone The
title conpound was prepared according to the procedure of Exanple 1B,

subst i t utwogoxapgake 20A for Exanple 1A LC-MS: m z 239pCikNRo10d0183anpl e
20C pyridin-2-y1(1-pyridin-3-ylcyclobutyl)nethanol The title conpound was
prepared according to the procedure of Exanple 1C, substituting Exanple 20B
for Exanple 1B. LCMS: nfz 241 (M+H) ; 1H NVR(400ML-1z, CDC13): 8 ppm
8.44-8.42 (m 1H), 8.39-8.38 (m 1H), 8.04-8.03 (m 1H), 7.51-7.47 (m 1H),
7.19-7.09 (m 3H), 6.85-6.83 (m 1H), 4.32 (s, 1H), 2.73-2.60 (in, 2H),
2.44-2.37 (in, 1H), 2.30-2.23 (mE¥agple®Bos-1. 77 (m 2H). SExanple 21

pyridin-2-y1(1-pyri d(1n6bﬁzh\éh5q;4c§15b9ubt;,ﬂ@w(?&ﬂftﬁmlyﬁa@{aﬁb& 21A
1- (pyridi n-4-T¥0C,XCI obut anecarbonitrile 10The title conpound was prepared
accor di ng t o PRABIGGERRONT wapprepstedgseading to he peocpduig phifgample 1B,

2- (pyr i dubstifrtdn BAGAIE DDA Fbd Bxaf@le 125 (2-{kURFCRRRNME)acetonitrile. LCMS: nfz
159 (MtH). Exanple 21B 15pyridin-2-y1(1-(pyridin-4-yl)cycl obutyl)nethanone
The title conpound was prepared according to the procedure of Exanple 1B,

substituting Exanple 21A fiois3psatmphgiebAc R@:‘li‘)@:SquZ 239 (M+H). Exanple 21C

20pyridin-2-y1(1- pyH-?l[lo—i)ﬁ)-llgtlly?}éll?}fll)cc):}l?éilgg’ult}?l]rgg}sn%?nrlg-lyl)methanol
The title compound was prepared according to the procedure of Example 1C,
10 substituting Example 22B for Example 1B. LC-MS: m/z 316 (M+H) ; '"H NMR(400MHz,
CDCL): & ppm 8.39-8.37 (m, 1H), 7.59-7.57 (m, 2H), 7.45-7.40 (m, SH), 7.33-7.35 (m, 1H),
7.11-7.08 (m, 1H), 6.96-6.93 (m, 1H), 6.64-6.62 (m, 1H), 4.91 (s, 1H), 4.47 (s, 1H), 2.84-~

2.78 (m, 1H), 2.70-2.65 (m, 1H), 2.40-2.27 (m, 2H), 1.96-1.79 (m, 2H).

15 Example 23
[1-(3-phenoxyphenyl)cy clobutyl}(pyridin-2-y1)methanol

Example 23 A
1-(3-phenoxyphenyl)cyclobutanecarbonitrile
20 The title compound was prepared according to the procedure of Example 1A,
substituting 2-(3-phenoxyphenyl)acetonitrile for 2-(2-fluorophenyl)acetonitrile. LC-MS: m/z
272 (M+Na).

Example 23B
25 (1-(3-phenoxypheny1)cy clobutyl)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 1B, substituting
Example 23A for Example 1A, LC-MS: m/z 330 (M+H).

Example 23C
30 [1-(3-phenoxyphenyl)cy clobutyl](pyridin-2-y1)methanol
The title compound was prepared according to the procedure of Example 1C,
substituting Example 23B for Example 1B. LC-MS: m/z 332 (M+H) ; 'H NMR(400MHz,
CDCls): 3 ppm 8.35-8.34 (m,1H), 7.43-7.39 (m, 1H), 7.43-7.39 (m, 1H), 7.27-7.23 (m, 2H)
7.15-7.11 (m, 1H), 7.07-7.00 (m, 1H), 6.86 (d, J= 8.0Hz, 2H), 6.78 (d, /=6.0Hz, 1H), 6.70-

>
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The title conpound was prepared according to the procedure of Exanple 1C,

substituting Exanple 21B for Exanple 1B. LGMs: mz 241 (MtH) ; 1H

NVR( 400V 2€D@I8Y1s 8 ppm 8.44-8.42 (m 1H), 8.39-8.38 far/cNPH10/08104-8. 03

(m 1H, 7.51-7.47 (m 1H), 7.19-7.09 (m 3H), 6.85-6.83 (m 1H), 4.32 (s,

1H, 2.71-2.60 (m 2H), 2.44-2.37 (in, 1H), 252.30-2,16 (m 1H), 1.96-1.78

(m 2H). Exanple 22 [1-(1, 11-bi phenyl-4-yl)cydobutyl](pyridin-2-yQrethanol

30Exarmé; @L\;Agg&yﬂ 45 (@hﬁ{)yzlsaﬂ(syh)lpwsmbummemax bo@h,t2H)] 232-2.19 (MjEHx it e
mpound ared according to the procedure of Exanple 1A,

substl t 03 ﬂlQ5ﬁm(ﬁ'|l)ph§?r9l77ﬁmyHél:et onitrile for

2- (2-fluorophenyl)acetonitrile. LCGMs: nmz 256 (MtNa). Exanple 22B

(1- (bi phenyl-4-yl)cycl obutyl) (pyridin-2-yOnret hanone The title

conpound was prepared accordi ng t%‘aﬂﬁéﬁzﬁrocedure of Exanple 1B, 5

subsfituting Exanp Bb GdiMB-yethagdd (MrH) . 1245319

ExarrS;JI e 22C Meili ngﬁégﬁﬁbﬁogﬁp EI pl?}t?%(}}/)%-‘ 4- yl}s)g/ cl obutyl ]

(pyri di n-2-yQOret hanol The title corrpound was prepared according to the

procedure of Exanple 1C, 10 subsigkhubit pgaExanpl e 22B for Exanple 1B. LC Ms:

mz 316 (MtH) ; 1H NVR(400MHz, CDC1 pm 8.39-8,37 (m 1H), 7.59-7.57 (m

2H), 7.45-7.40 (m 5H) -G pgsnoxysl@ny%yc@%ytaneﬁMPQMWIES (m 1H), 6.96-6.93 (m

1H), 6.64-6. He.of BxarBfie 13, 78 (M 1H),

2.70-2. 65 (nff?efwc"%’m‘ﬁld%”%’ #’gped%gord"fgﬂhe(p%ceh(m 2%3131611 15Exanpl e 23

[ 1- (G- phdatooimztpheoyoipbinyDptetqiits far 2r(2yarprhenyiaseonisls fit-815 gk

1-(3- phg%)@)c( enyI )cycl obut anecarbonitrile 20The title conpound was

prepar e rding to the procedure of Exanple 1A, substituting

2- (3- phenoxyphenyl )acetonitrile for 2-(2-fluorophenyl)acetonitrile. LC M

mz 272 (MtNa). Exanple 23B Example 24B

(1-(4-phenoxyphenyl)cy clobutyl)(pyridin-2-yl)methanone
15 The title compound was prepared according to the procedure of Example 1B,

substituting Example 24A for Example 1A. LC-MS: m/z 330 (M+H).

Example 24C
[1-(4-phenoxypheny)cy clobutyl] (pyri din-2-yl)methanol
20 The title compound was prepared according to the procedure of Example 1C,
substituting Example 24B for Example 1B. LC-MS: m/z 332 (M+H) ; 'H NMR(400MHz,
CDCls): & ppm 8.38-8.37 (m, 1H), 7.49-7.44 (m, 1H), 7.34-7.29 (m, 2H), 7.12-7.05 (m, 2H),
6.98-6.94 (m, 2H), 6.82 (s, 4H), 6.67 (d, /=7.6Hz, 1H), 4.89 (s, 1H), 2.77-2.72 (m, 1H), 2.68-
2.62 (m, 1H), 2.36-2.23 (m, 2H), 2.06-1.98 (m, 1H), 1.89-1.80 (m, 1H).

25
Example 25
[1-(4-benzylphenyl)cyclobutyl] (pyridin-2-yl)methanol
Example 25A
30 1-(4-benzylphenyl)cy clobutanecarbonitrile

The title compound was prepared according to the procedure of Example 1A,
substituting 2-(4-benzylphenyl)acetonitrile for 2-(2-fluorophenyl)acetonitrile. LC-MS: m/z
248 (M+H).
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25(1- ( 3- phenoxyphenyl ) cycl obutyl ) (pyri di n- 2- yOret hanone The title conpound
was prepared according to the procedure of Exanple 1B, substituting Exanple
23A for Bxarepi219:As LC-M5: mz 330 (MtH). Exanpl e 23C PCT/CN2010/001213

30[ 1- ( 3- phenoxyphenyl ) cycl obut yl } (pyri di n- 2- yOret hanol The title
conpound was prepared according to the procedure of Exanple 1C
substituting Exanple 23B for Exanple 1B. LGMs: mz 332 (MtH) ; 1H
NMR(400MHz, CDC13): (3 ppm 8. 35- ﬁxe?tépl Qgﬁl—l) 7. 43 7.39 (m 1H), 7.43-7.39
(m 1H), 7.27-7.23 (m 2H), 7.15- H% Q7-7.00 (m 1H), 6,86 (d,
,l=-- 8.0Hz, 2H), alxe-b@wlpmmwlbmobm(pyreimr =y])gefhanone

2012/ 0193154 G, AZRRAAG A BBl ok perShas o Bl 187 (5. 11, 4. 57

(s, 1H, 2. 2-1.95 (m 1H), 1.83-1.77
(m lkbsubﬁxw@&aﬁmaSAtbﬂEmmh@k&dWe‘M& Py 388 @bty |
(py; di n-2-yl ) met hanol Exanpl e 24A

phenoxyphenyl) cycl obut anecarbonitrile The title conpound was prepared
accordi ng to the procedure of Ex&mphple2}C 10substituting

2- (4-ph h ; t tril LC ME:
s 280 (N Bt & Sty g Sl BphaBiaatoct ont trite.
cl obulyl ) ( pyTlieditie-c23mpbyndeta arepaed Msz‘ﬁtﬂ@g ﬁottllleaﬁrc@dw&ﬁﬁxme bEepar ed

di to.t f {.i1 4A f
Exanpl enbatCRg e S B R e AR ml? SR Iﬁgﬁgﬁoxygﬁ{eﬁyl Yoy o
butyh] CpYI:H ppr28 300E UhamiaL, 170, TAvs-1.89 (m, &Bnbahfh&mﬂ& ééérrelé Becording to
LC V. s 7537k . 1Y Wi o akhes Do B g B G, £ge, i, SATR B 1
7,49-7. éﬁ orms-211d (m, 154 62-298 () 1FDH).31-2.21 Bn,2H)51.08A1. 92 1, 118), @@26 7@4 (m 2H) ,

6.82 (s, ,667(d J=7.6Hz, 1H), 489(5 1H), 277272(m1H)
26826@1{ 1H), 2.36-2.23 (m 2H), 2.06-1.98 (m 1H), 1.89-1.80 (m 1H).

15 Example 26
(S)-[1-(3,4-dichlorophenyl)cyclobutyl] (pyridin-2-yl)methanol

Example 26A
(1-(3,4-dichlorophenyl)cy clobutyl)(pyridin-2-yl)methanone
20 The tifle compound was prepared according to the procedure of Example 1B,

substituting 1-(3,4-dichlorophenyl)cyclobutanecarbonitrile for Example 1A. MS (DCI") M/Z
307 (M+H)". 'H NMR (300 MHz, DMSO-dg) 8 ppm 8.58 (dt, J=4.7, 1.3 Hz, 1H), 7.96-7.98
(m, 2H), 7.65 (¢, J= 8.0 Hz, 1H), 7.51-7.62 (m, 2H), 7.30-7.35 (m, 2H), 2.88-2.95 (m, 2H),
2.61-2.65 (m, 2H), 1.78-2.01 (m, 2H).

25
Example 26B

(S)-[1-(3,4-dichlorophenyl)cyclobutyl] (pyridin-2-yl)methanol
Example 26A (3.4 g, 11.23 mmol) and formic acid (1.853 ml, 48.3 mmol) were
cooled in an ice bath and triethylamine (3.91 ml, 28.1 mmol) was added. The white slurry
30 was warmed to room temperature and (S,5)-N-(p-touenesulfonyl)-1,2-
diphenylethanediamine(chloro)(p-cumene)ruthenium (II) (0.072 g, 0.112 mmol) added. The
rection mixture was warmed to 35 °C. After 15 hours, LCMS showed nearly complete

conversion. After 18 hours, the reaction mixture was diluted with dichloromethane and
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25 Exanpl e 25 [1-(4-benzyl phenyl)cycl obutyl] (pyridin-2-yOret hanol Exanple
25A 301- (4- benzyl phenyl ) cycl obut anecarbonitrile The title conpound
was prepawvedoesaesidi ng to the procedure of Exanple 1A, ®albamN20w60ng3

2- (4- benzyl phenyl )acetonitrile for 2-(2-fluorophenyl)acetonitrile. LC M5
mz 248 (MtH). WD 2012/ 019315PCT/ CN2010/ 001213 Exanpl e 25B

(1- (4-benzyl phenypcyclobutyl) (pyridi n-2-yOret hanOne The title conpound

was pr e@mcédaqmb.dmgco@ ek Bt DERAN iRhISfonfeiBi®)| ?helcﬁgmﬁwaﬁré {wfel Ng Exanpl e

25A f /z 328 (MrH). 5 EX
[ 1- (4OLSHE§{%§9§ }lt%i @Blﬁoglfqﬂzrbfw i B‘renfﬁ F?Jlgﬁl‘ywb%awmgr@ﬁ@d ¢ tillie gsbnpound was

prepare O-&§%CHtOA6/ﬁeiaﬁ he Pé@a@@iﬂ%ﬁn el £14.56 npdb g% Yleld)9 Exanpl e 25B
f or ; = Mz 330 w‘mlH NNF§E4OOM-IZ CD% 8 ppm 8. 37

1B
(d, J= 4&!11%1 HHLG %2‘%71%11%&3@ lmbra%l)(”mﬂ%n 1) cemrmzm)nowlifﬁmn,w (m 3H),

7.1157 o 86 1
7 935( m%&c(rmlﬂl"ﬁnn) §ho%%d(9@% el:n‘?%@% Izdﬂ)ztheztﬁgeg:@m%]gunf]mﬁs gﬁ%l)lM)zz 31618( i (2 Z) H) ,

1. 98- 1. QMI-+{N. H—BIMRl(seaquzaMso-dgglﬂ)ppni@&(aimJJe—Z@ 1.8, 0.9 Hz, 1H), 7.55
(S)41- (3 4-di chl or ophenyl ) cyclobut y11( pyri di n-2- yl)nethanOI Exanpl e 26A

(1- (3, 44di ERT Gr b REnYBL Y Sbdbuty$.3 HoyrH)d7.h8 0dd1) mBshafohzHz, 1H), 6.90
(d, J=2.1Hz, 1H), 6.77 (d, /= 7.9 Hz, 1H), 6.70 (dd, J = 8.3, 2.1 Hz, 1H), 5.65 (d, J= 4.4
Hz, 1H), 4.92 (d, J = 4.3 Hz, 1H), 2.62-2.82 (m, 2H), 2.07-2.27 (m, 2H), 1.99 (s, 1H), 1.64-

10 1.78 (m, 1H). [a]p=-57.4° (c=0.50 CH;OH).

Example 27

{

(S)- {1-[2-fluoro-4-(trifluoromethyl)phenyl]cy clobutyl} (pyridin-2-y1)methanol

15 Example 27A
1-(2-fluoro-4-(trifluoromethyl)pheny!)cy clobutanecarbonitrile
The title compound was prepared according to the procedure of Example 1A,
substituting 2-(2-fluoro-4-(trifluoromethyl)phenyl)acetonitrile for 2-(2-
fluorophenyl)acetonitrile.
20
Example 27B
(1-(2-fluoro-4-(trifluoromethyl)phenyl)cy clobutyl)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 1B,
substituting Example 27A for Example 1A. MS (DCI/NH;) m/z 324 (M+H)". 1H NMR (300
25 MHz, CDCL) 5 ppm 8.37 (ddd, J=4.7, 1.8, 0.9 Hz, 1H), 7.91-8.02 (m, 2H), 7.73 (td, J=7.7,
1.8 Hz, 1H), 7.37-7.42 (m, 1H), 7.26 (m, 1H), 7.10 (dd, J = 10.6, 1.8 Hz, 1H), 3.03-3.13 (m,
2H), 2.61-2.72 (m, 2H), 1.96-2.08 (m, 2H).

Example 27C
30 (S)-{1-[2-fluoro-4-(trifluoromethyl)phenyl]cy clobutyl} (pyridin-2-ylymethanol
The title compound was prepared according to the procedure of Example 26B,
substituting Example 27B for Example 26A. Chiral HPLC (2% IPA/hexanes, OD-H column)
showed 76% ee in favor of the title compound. MS (DCI/NH;) nvz 326 (M+H)", 'H NMR
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20The title conpound was prepared according to the procedure of Exanple 1B,
substituting 1-(3,4-dichlorophenyl)cycl obutanecarbonitrile for Exanple 1A
M5 (DCl +)WO#12309316 M-H) +.  1H NVR (300 MHz, DMSO- d6) 8 pporT&Nasiofizi3) =
4.7, 1.3 Hz, 1H), 7.96-7.98 (m 2H), 7.65 (t, J= 8.0 Hz, 1H), 7.51-7.62
(in, 2H), 7.30-7.35 (m 21-1), 2.88-2.95 (in, 2H), 2.61-2.65 (m 2H),
1.78-2.01 (m 2H). 25 Exanple 26B (S)-(1 -(3,4-di chl orophenyl)cy cl
butyl] ((®yorNEi:DRSYAERES BANQhdd, J = 4. @,Ex.aﬂ@b,el}}’a}%d @a. =97, ﬂ%-ltiﬁ, maé_l ) and
e ath an

formc acid (1.853 nl. 48.3 nmol) were cooled in _an ice

tri et hyl’zfi Fe2ks 790 (Hd. /795 4dnbily Ia s 1Ad 468 (o7 2. 7@ Jst 4P ¥D30 was

war med tyo7r@oMn i rakur )ary N7 ul )t 2.

di pheny][4ce9t7h(g’n{el%j%l g’rr:lmr?’e%gﬂl 2?%3%&@&%2@2&%%5%% I{%éﬁ(ﬂé %‘;‘D 0.112 mmol)
added. PA45t ecPRdfHyODure was warned to 35 C. After 15 hours, LCVS showed
nearly conpl ete conversion. After 18 hours, the reaction m xture was

di lufed with dichl oromet hane and saturated aqueous NaHCO3, extracted 2 x
wi th di chl oronethane. The organi cgkayqesgwere dried (Na2SO4), filtered, and
concentr at ed. Thg resj due was chromatogr aghed on silica gel (0-75%

Et 0Ac/ hexanes) t@&-Bd-2ndliridc(rdlusemsyhahqusllarpbytylretiggolmol , 98 %
yield). Chiral HPLC (2% | PA/ hexanes isochratic, 0.7 nL/mn, QJ-H colum,
mnor = 11.8 min, 5 mgjor = 13.1 mn) showed 96% ee in favor of the title
compound. MS (DCl+) M Z 308 (M+HExampla288R (300 MHz, DMBO d6) 5 ppm 8, 42

dddp J=' 4.8, 1.8, Q.9 . 3.8 Hz, 1H), 7.36 (d, J=
605 e 1H . v.18 (olgcf;29 (ﬁ@w%r.%g?a hﬁﬁ’é@yll%gbro@%m’l%om,&%l?%% (d. 3y e, (1H),

6.77 (d, J= Theftitly qgmpoung waspremgreddacordiag B, the pracerurzof Expnpled A65 (d, J = 4.4

Hz, 1 ~ 45 ‘ 2 2.2 2H) ,

1 oo (&S iftend 844 AR oty ke Bl R Stk S OB | e ¢
27 (S)- {142-fluoro-4-(trifluoronethyl)phenyllcycl obutyll

(pyridi n-2-yl) et hanol 15Exanpl e é{%ple 28B

15 pyridin-2-yl(1-(4-(trifluoromethyl)phenyl)cyclobutyl)methanone
The title compound was prepared according to the procedure of Example 1B,
substituting Example 28A for Example 1A. MS (DCI/NH:) m/z 226 (M+H)". 1TH NMR (300
MHz, DMSO-d) d ppm 7.80-7.81 (bs, 2H), 7.69-7.73 (m, 2H), 2.61-2.84 (m, 4H), 2.29 (s,
1H), 1.97-2.10 (m, 1H).
20
Example 28C
(S)-pyridin-2-y1{1-[4-(trifluoromethyl)phenyl]cy clobutyl} methanol
The title compound was prepared according to the procedure of Example 26B,
substituting Example 28B for Example 26A. Chiral HPLC (2% IPA/hexanes isochratic, 0.7

25  mL/min, OJ-H column, minor = 9.6 min, major = 10.9 min) showed 97% ee in favor of the
title compound. MS (DCI/NH3) m/z 307 (M+H)". THNMR (300 MHz, DMSO-dg) 8 ppm

8.41 (ddd, J=4.8, 1.8, 0.9 Hz, 1H), 7.49-7.55 (m, 2H), 7.46 (d, J = 0.9 Hz, 1H), 7.17 (ddd, J

=17.5,4.8,1.2 Hz, 1H), 6.96-7.00 (m, 2H), 6.72-6.76 (m, 1H), 5.63 (d, J=3.5 Hz, 1H), 4.94

(d,J=3.3 Hz, 1H), 2.67-2.86 (m, 2H), 2.12-2.27 (m, 2H), 1.84-1.97 (m, 1H), 1.64-1.78 (m,
30 1H). [ap = -47.21° (¢c=1.0 CH;0H).

Example 29
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1-(2-fluoro-4-(trifluoronethyl)phenyl)cycl obutanecarbonitrile The
title conpound was prepared according to the procedure of Exanple 1A,
substi t utwogQo2/0123181 uor o- 4- (tri fl uor omet hypphenypacet onipCridneo o123 ( 2-

fl uorophenyl)acetonitrile. 20 Exanpl e 27B
(1-(2-fluoro-4-(trifluoronethyl)phenyl)cyclobutyl) (pyridin-2-yl)nmethanone
The title conmpound was prepared according to the procedure of Exanple 1B,

substitutin | #1020l A\ (frfihofoxi gNﬂ%) MrH) +. 1H NMWR
(300 25 Mﬁzg(%ybggg) 5 ppr(n 8. %7 (ggcgﬁh%fl]%bﬁ?@ %né%&m 7H)91 8.02

(m 2H), 7.73 (td, J = 7.7, 1.8 Hz, 1H), 7.37-7.42 mlH) 726(m 1H),

7.10 (dd, J = 10.6, 1.8 Hz, 1H), &ﬁ@@g@(m 2H), 2.61-2.72 (m 2H),
1.96-2.08 (m 2H) mpl e 27C

{142-f1 uor o- 4- (tr|lfaﬂﬂomﬁtﬁﬂP?fﬁﬁ’éﬁyl)PheéyléqY&QbW?m%Gafbmlml@i| n- 2 yl ) et hanol

The sitle com@mmco mmmagr%iﬁ%%%&h%% {’og‘?duper g}f‘el Eéigg'eg 2%3 y
0

substitutin Ie 27B for
col um) Sgwag)é'ag #d oﬂ@emr%(m%%?m%}hylmhénxl)aw@n@@m@r(%r MG (DO / NH3) m z 326

%NEE') (i g b Facelitel s mRVRR,ER). Byt Mqﬁwﬁﬂwf&&demj{d@. s e
b L Myl A8 B9 B, P 13T L B 09 e S HiBga 7 9 o658 8 11D

20. 45 ( ém0412)5 22!4-@(34)(m, FHE £6¥2. 0 @8 1H).
(S)~pyridin-2-y1{144-(trifluoronethyl)phenyl] cy clobutyl} nethanol Exanple
28A 01-(4-(trifluoronethyl)phenyl)cycl obutanecarbonitrile The title
conmpound was prepared accordi ng tExatvipk 2@|Bocedure of Exanple 1A

> ?ZE :* |t 32: th §31 ‘}é&‘é'ﬁ‘gﬁlﬁ??ﬁ’?‘% h%ﬁ%%asﬁ@%gm ot 2-$1yhShanone

15pyri di n- 2- ¥4 At cbnfpbudd wasqreparddhiytordibe fythe prvctubidnAxaRblRamone The title
conmpound was prepared according to the procedure of Exanple 1B,

subst i t gebstigtiEx Brgpnpe 280 FraBpla il MSIRCIMEL:) BC 3245 NMR (ZWMHMH) +. 1H
£§303)md6%%g§%&{ P71 895,718 76RS o) omf A (/55 b, A%

7.51-7.62 (m, 2H), 7.29-7.35 (m, 1H), 2.88-2.98 (m, 2H), 2.64 (dd, J = 21.5, 5.6 Hz, 1H),
2.61-2.65 (m, 1H), 1.78-2.01 (m, 2H).

Example 29C
20 (S)-{1-[3-fluoro-4-(trifluoromethyl)phenyl]cy clobutyl } (pyridin-2-yl)methanol
The title compound was prepared according to the procedure of Example 26B,

substituting Example 29B for Example 26A. Chiral HPLC (2% IPA/hexanes isochratic, 0.7
mL/min, OJ-H column) showed 97% ee in favor of the title compound. MS (DCI/NH3) m/z
326 (M+H)". TH NMR (300 MHz, DMSO-dg) 5 ppm 8.42 (ddd, J = 4.8, 1.8, 0.9 Hz, 1H),

25 7.49-7.59 (m, 2H), 7.16-7.24 (m, 1H), 6.75-6.83 (m, 3H), 5.72 (d, J = 4.7 Hz, 1H), 4.95 (d, J
=4.6 Hz, 1H), 2.65-2.85 (m, 2H), 2.13-2.30 (m, 2H), 1.69-1.91 (m, 2H). [o(]p = -29.47°
(c=0.21 CH30H).

Example 30
30 (S)-[1-(3,4-dichlorophenyl)cy clobutyl](3-methylpyridin-2-y1)methanol

Example 30A
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1H), 1.97-2.10 (m 1H). 20 Exanple 28C _
(S)-pyridin-2-y1{144-(trifluoronethyl)phenyl]cycl obutyl}nmethanol The title
conpound wexoreapased according to the procedure of ExampranN2618/001213
substituting Exanple 28B for Exanple 26A, Chiral HPLC (2% | PAJhexanes

I sochratic, 0.7 25 mmn, QJ-H colum, mnor = 9.6 mn, myor = 10.9 mn)
showed 97% ee in favor of the title conpound. M5 (DO /NH3) mlz 307 (M+H) +.

1H NVR (300 MHz l@vﬁ@mﬂ@}o&rﬁ W}@o%@éﬂ%&z%ﬁﬁm&-ﬂ%ﬁﬁha&ng Hz, 1H)

7.49-7.55 ( J =75 4.8 1.2
Hz, 1H), 6.9 ezﬂ ommppoungyas Rsepared@ecasdipgro t wrocgluesaof(ﬂxmnnb 18,5 Hz, 11-1),

4.94 (d n . . . 84 1. 97
. 1(H) sub%tltérzl %133 bz hmoph l%*lﬁ%clgblﬁégl éa{fbor%'fﬁe fo?E%%_é%gé&@ub@jﬁun g

(S)- {143)r<51h016¥1ﬂet14y1p§trfdlrfe| fum-elrmiobpyhhmaeml(m:y/mmwwzb (M+H)". THNMR

(1p%/g 836)?)3\/[&% Eﬁ}/‘%r(féﬁ@ﬁ@ti‘rﬁﬂ %%%QWCK/@J 06 (B Aty it (m PHe758The title

unett t ot Re D ONEIRRR Qo b8 DRt T RLR Pacd S 196205, . (2.

fl uoropﬁktlyﬁéddtﬁml-{zr i1Hg 2. 508, {300 RHR 2. 32/ (2, 32941 (M) 4m, ZH). NVR (300 MHz,

DVBO-d6) 5 ppm 7.86 (d, J= 7.9 Hz, 1H), 7.71 (dd, J= 11.9, 1.7 Hz, 1H),

7 50 7.54 (m 1H), 2,66-2.79 (m 4H), 2.24-2.34 (m 1H), 1.96-2.10 (m 1H).
Exanpl €&xalBle 30B

-fluoro-4- I £l u nmet h cIo ridin- 2 y1) met hanone
The(l itle corrpég*](]l \%él ‘?ﬁlﬁ El?eéﬁl))‘g’(?@g%gﬁ Bﬁﬂvﬁré‘}lég WFthaeolof  Exanpl e 1B,
subst i t ut i ngTiEx@Edoap3RHA \fza(srpr@&ﬂaﬂml:@)rchﬂg tol\tﬁe froeddiDYr Brh#pd24s, 1H NVR (300
Mz, substituting Example 30A for Example 26A. Chiral HPLC (2% IPA/hexanes isochratic, 0.7
mL/min, OJ-H column, showed 96% ee in favor of the title compound. MS (DCI/NH3) m/z

322 (M+H)". IHNMR (300 MHz, DMSO-dg) 5 ppm 8.35 (dd, J = 4.7, 1.7 Hz, 1H), 7.37-

15 7.42(m, 2H),7.13 (dd,J =17.6, 4.7 Hz, 1H), 7.04 (d,J = 2.1 Hz, 1H), 6.90 (dd, J= 8.3, 2.2
Hz, 1H), 5.21-5.24 (m, 1H), 4.84-4.87 (m, 1H), 2.72-2.94 (m, 2H), 2.10-2.18 (m, 2H), 1.79-
1.96 (m, 1H), 1.75 (s, 4H). [olp= -23.50° (c=0.50 CH3OH).

Example 31
20 pyrimidin-2-y1{1-[4-(trifluoromethoxy)phenyl]cy clobutyl } methanol

Example 31A
1-[4-(trifluoromethoxy)phenyl]cyclobutanecarbonitrile
To sodium hydride (4.4 g, 110mmol) was slowly added DMSO (100 mL) at 0 °C,
25 The mixture was warmed to room temperature and stirred for 10 minutes. A solution of 2-(4-
(trifluoromethoxy)phenyl)acetonitrile (10.05 g, 50 mmol) and 1,3-dibromopropane (11.0 g,
55 mmol) in diethyl ether (50 ml) was added over 30 min at < 30 °C. Near the end of the
addition, the mixture became very thick purple slurry that could not be stirred. An additional
50 mL of DMSO was added. After stirring for 75 min at room temperature, the reaction was
30  complete according to LCMS. The reaction mixture was diluted with 25 mL of isopropanol

and 15 mL of water, and extracted with ether. The organic layer was washed with water and
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15DMSO- d6) E!' ppm 8.54 (dt, J= 4.7, 1.3 Hz, 1H), 7.96-7.98 (m 2H), 7.67
(t, J= 8.0 Hz, 111), 7.51-7.62 (m 2H), 7.29-7.35 (m 1H), 2.88-2.98 (m
211), 2. o6%0(dr01931521.5, 5.6 Hz, 1H), 2.61-2.65 (m 111PCTACNZ8HA00M3 (M
214). Exanple 29C 20(S)- {143-fluoro-4-(trifluoronethyl)phenyll cyclobutyl}
(pyridi n-2- yOret hanol The title conpound was prepared according to the
procedure of Exanple 26B, substituting Exanple 29B for Exanple 26A. Chiral

HPLC ( 29 97% i
HPLC ( Off@r{nﬁ'gr{élﬁiﬂlﬁéeisgg nggﬁrﬁa ahd eoncélmluea% Qi‘v@the%e %‘?ﬁw@ho §9%‘9%§9R (2 OgeN'H;

DVBO- d6)°%8)ppm 8. 42 (ddd, J—48 18 09Hz lH), 257.49-7.59 (m 2H),
7.16-7.24 (m 1H), 6.75-6,83 (m 3H), 5.72 (d, J= 4.7 Hz, 1H), 4.95 (d, J =
4.6 Hz, 1H), 2.65-2.85 (m 2H), 2.13-2.30 (m 211), 1.69-1.91 (m 2H).
fcc}D— -29.47 (c=0.21 CH3OH). ExBiapinte BB 30(S)41 (3, 4-di chl oropheny Dcy

cl osbutyl 3- rrethL

(1- (35b4 él th(orophe%yﬁxgﬁlbfggéwf@??n?rgmlqbpyr dg%&ret hanone The title
cormpound was Tgréplatero @mptﬂﬁ@(t4c$21gh%0¥)ml“)emdryelldﬂor5maﬂmiee(l(]®nL) at

subst i tubgﬂ@mlae@%aérggﬁgmog%&gé\% Whan fif _brO%Mpy” Exarrpl e A

and substituting pyr| I'ne VS
(DCI NH3)sokwtign @aoluenedHf he reaaﬂomwﬁ%ctﬁl(em stiffed at theDMBOalGerahire ﬁpmlﬁuﬁadqu 37 (m

. 6 Hz, 1
0 (o|3§en q“z’ﬁ’é‘gmy Gywisd a@'ﬁ%‘ oo égg\'t“ég‘%‘b‘zt"‘%éafé P’%/‘bsoﬁ‘{%"’“iwate 93 (dd, )
=" 21101, Thedeshlting hiifftyreayds vapn&Blo foom Rfperafr@2tifred vigbipusii for 90 mirktes(m  2H)

|
T Ffﬁ? Hiey diluted with dichloromeihane, The areqnic phase Wi ARYPEAAH. B 1@ Fhanol

The tit Ipba&wmmwdmwlaéclpommmmub athecomdbmgd bngamhmym mmjmsﬁecmnﬂEmampl e 26B,

substit 0A, fo 26A. a 2% | P exanes

i sochr alfa? 185'96&%?%4 fiffere ifhééﬁﬁz%ﬁwa%fﬁv&mf& 56’5}!‘%@3 UAC RIS ™0 ‘? he title
conpounatrudWrc(dDEﬂdellﬂamﬁéd by sB22 geNbhjnin chidinddddRafhyQ@lubddzwitDB® d6) 15 ppm 8. 35
(dd, 15 petAr'C)lZﬁm %thzr tlaizp’etrglel_grh et?lér::)’ Zﬁ’lyl acetate =50:1 to 30:1) to give title compound as a

viscous oil (2.7 g, yield 55.3%). LC-MS: m/z (M+H)" 245.

Example 31C
pyrimidin-2-yl{1-[4-(trifluoromethoxy )phenyl]cy clobutyl} methanol
20 To a solution of n-butyllithium (0.48 mL, 1.2 mmol, 2.5 M in hexanes) was added 2-
(tributylstannyl)pyrimidine (369 mg, 1.0 mmol) in THF (6.0 mL) under nitrogen atmosphere
at~95°C ~-100 °C. After 45 minutes, Example 31B (244 mg, 1.0 mmol) was added at -95
°C, and the resulting mixture was stirred for an additional 30 min and then warmed to room
temperature for 10 min. Saturated aq. NH4Cl was added and the mixture was extracted with
25  dichloromethane (30 mL), concentrated and purified by Prep-TLC (petroleum ether : ethyl
acetate =15:1 to 10:1) to give the title compound (30 mg, yield 9.26%). "H NMR (400 MHz,
CDCly): 8.58 (d, J=8Hz, 2H), 7.17 (t, J=4Hz, 1H), 6.95 (d, J=8Hz, 2H), 6.81 (d, J=8Hz, 2H),
5.24 (s, 1H), 3.53 (br, 1H), 3.05-2.97 (m, 1H), 2.86-2.79 (m, 1H), 2.46-2.35 (m,2H), 2.23-
2.11 (m, 1H), 1.96-1.86 (m,1H). LC-MS: m/z (M+H)" 325.1.
30
Example 32
[1-(2-fluorophenyl)cyclobutyl]|(pyrimidin-2-yl)methanol

Example 32A
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157.42 (m 2H), 7.13 (dd, J- 7.6, 4.7 Hz, 1H), 7.04 (d, J= 2.1 Hz, 1H),
6.90 (dd, J = 8.3, 2.2 Hz, 1H), 5.21-5.24 (m 1H), 4.84-4.87 (m 1H),

2, 72- 2. 94W0mp1221P3152. 10-2. 18 (m 2H), 1.79- 1.96 (m 1HPCTACNZBI0(®]1214H) .
[43= -23.50 (c=0.50 CH3CH). Exanple 31

20pyri m din-2-y1{1-14-(trifl uoronet hoxy) phenyl ] cycl obutyl } net hanol Exanpl e
31A 144-(trifl uoronet hoxy) phenylicycl obut anecarbonitrile To sodi um hydri de

(4.4 g, 110mol) was sl omtyfasedenyPVRiidRcdbonidle 0 C. 25 The nmixture was
warnmed to ro[prﬂ%ﬁ‘%n%eratu e and stirred for 10 m nutes. A solution of 2-(4-

(trifluorone FPRYHY) Wasatrensradracsaadipg ty, theprgoedsy GhkispipleidA,

1, 3- di brsgssaRtiapaNe-1Gdbpkngh)aceRniR|fdr 2-@-@Hiicfohenss AyPacddnirings added
over 30 mmat < 30 C Rlea?)t he end of (tlh(gh addi tei or)li?ﬁithﬁeﬁ%icxturne becane very
thick purple slurry that could not be stirred. An additional 50 nL of DMSO
was gdded. After stirring for 75 pmpffe 3p@om tenperature, the reaction was
30 conplete according to LCMS. The reaction m xture was diluted with 25 nL
of isopropanol and 15 ni-(&flugigpkenyDeyglobuinpqcabeldehvdet h et her. The organic
|ayer was vashegiaohhot 9l aredoldhling (1 fhof RSP R mpl gy ed. and
concentrated to gi \?Ee@tohe title f:eorrpounrollg. (10&%%’5&%8l yl e gmé(g%lﬁ Exanpl e 31B
51- ( 4- ( erbstifuting Brapmex3A fhdrgmpleypdfobut anecar bal dehy de To a sol ution of
Exanple 31A (4.82 g, 0.02 nol) in thy dichloronethane (100 nL) at -78 C
under an argon at nosphere was added dii sobutyl al um num hydride (24 n., 1M
sol UPion in toluene). The reacti dixampkt3d€e was stirred at the sane
tenperature for 1 hgup. Q]gn) gmgn e (FolorVT] dition of potassium
sodi umtartrate'(log}) oiﬁg)??ﬁ(l)ln ilr?ggvat rﬁgy%d{%hée)ﬁwggtﬁ Ing m xture was

war med t o robks titlemespaend was preparadadeoydigptosisprpcddore of Exminplet3é€, and t hen

di | uted with..di rgam _ d.and the
aqueous S%g{sﬁgg%ggﬁ%%g% %?'E% ﬁara%ﬁ?:ﬁ}]%r glﬁﬂ[/l éﬁ@?ﬁ%‘é‘@@g%?%ﬁég%%%l c layers
wer e wagHed Wi ¢ b=tz i), Tr4-26d 96ueH)NagB026 (1hj IH)e6.64-6.6ar(h, 1R 52dl(yent was
evaper at qﬁd; ur rude, pr t S rifi by silica
gel Iqgol &ﬁlj{ 2(: r o%{@gﬁ%"yﬁZ?E‘?e@%{?ﬁz%é@% %@pg‘g%{gl légﬁlf lﬁ#é? 4f1§gpet rol eum
et her: ¢miyl). laediSangz @) 256.130: 1) to give title conpound as a viscous oil
(2.7 g, yield 55.3%. LCMs: niz (MtH) + 245. Exanple 31C py rim

di n-2-y1{144-(trifl uoromet hoxy)phenyl] cy cl obutyl} nmethanol 20 To a
solution of n-butyllithium(0.48 Bkamgle nmol, 2.5 Min hexanes) was added

2- (tributyl stannyppyrim dine (36 1.0. in THE (6.0 nL) under

ni trogen at nosphereﬂé‘trs' -HGEPREY )-CX%@%I](WTQH}E?S;’WF\%W , Exanpl e 31B (244
ng, 20. 0 mol ) was added at -95 C, and the resulting m xture was stirred for
an additional 30 mn and then waried ltetr)?isroomterrperature for 10 mn.

Saturated agq. NH4C1 was added and*fHe ure was extracted with 25

di chl oronet hane (30 nl),1-Gomeesphesleelébvhnpebibdnita by Prep-TLC (petrol eum
ether : ethy| acetate =15:1 to 10:1) to give the tit]le conmpound (30 ng,

yi el d 9.269 The 2o er%ﬁéi%‘)o?é% ‘%éhe( proceslure. ofjfixamplepd1A7 17 (¢t

J=4Hz, Hibstitufin®@d (1-Huordpidhizl)aciohitril® f&h-(@cttﬁﬂlﬁﬁiﬂi’etho%\y-%hengl)aéet&ﬁmelH), 3.53
(br,11-1), 3.05-2.97 (m 1H), 2.86-2.79 (m 1H), 2.46-2.35 (m2H), 2.232,11
(m 2dH), 1.96-1.86 (m1H. LCMs: mz (MH) + 325.1.

Example 33B
1-(3-fluorophenyl)cyclobutanecarbaldehy de

The title compound was prepared according to the procedure of Examplé 31B,
substituting Example 33A for Example 31A.
30
Example 33C
[1-(3-fluorophenyl)cy clobutyl](pyrimidin-2-y1)methanol
The title compound was prepared according to the procedure of Example 31C,
substituting Example 33B for Example 31B. '"H NMR (400 MHz, CDCl;): 8.55 (d, J=4Hz,
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30 Exanple 32 [1-(2-fluorophenyl)cycl obutyl] (pyrimdin-2-yl)nethanol

Exanpl e 32A 1-(2-fluorophenyl)cy cl obutanecarbonitril e The title
conpound wexoepased according to the procedure of ExampranN20//001213
substituting 2-(2-fluorophenyl)acetonitrile for
2-(4-(trifluoromethoxy)phenypacetonitrile. 5Exanple 32B

1- (2-fl uorophenyl)cy cl obutanecarbal dehy de The title conpound was

grz i p ?r edIpCr iz @i RgHE O H)TEORT.00 €dUT®), 6f73BxaNRI B 686 (§ URstiy it d4s f@xanpl e
or

[1-(2-f |j§i&g%h§ﬁ§%6&%iﬁg§%%%(é§&wﬂ Z832 37 () Bt hdhd P2 (m, 2H), TR tit 1 e

conpouna. Mas,, mngnaamelds@(ﬁgqm!iumMmn{/bgwpﬁp%d.tyre of Exanple 31C,
substituti ng Exanpl e 32B for Exanple 31B." 1HNVR (400 MHz, CDC13):8.59 (d,

J=4Hz, 2H), 7.17 (t, J=4Hz, 1H), 7.14-7.0 9(m 1H), 7.03-6.96 (m 2H),
6.7456.69 (m 1H), 5.24 (s, 151H) pxgnfié34. 92 (m11-1), 2.83-2.76 (m 1H),
2.51-2.34 (m 2H), 2.22-2.12 (m 1|—%, 1.94-1.85 (m1H). LCGMS: in/z (MH)+
259. 1. Exanpl e 33 [ I-t4alyarerbedpdleaalobuey@ydmidiny 2y Pmothpral di n- 2- yOnet hanol
Exanpl e 33A 1-(3-fluoroph enyl)cycl obutanecarbonitril e The title
conpound was prepared according to the procedure of Exanple 31A,
substituting 2-(3-fluorophenyl)adétsmlet3dA e for

2- (4-(trifluoronet hoxy) ph@OYRAGHEREbbRancEBiHRkR: 33B
10 The title compound was prepared according to the procedure of Example 31A,

substituting 2-(4-fluorophenyl)acetonitrile for 2-(4-(trifluoromethoxy)phenyl)acetonitrile.

Example 34B
1-(4-fluorophenyl)cyclobutanecarbonitrile
15 The title compound was prepared according to the procedure of Example 31B,
substituting Example 34A for Example 31A.

Example 34C
[1-(4-fluorophenyl)cy clobutyl](pyrimidin-2-yl)methanol
20 The title compound was prepared according to the procedure of Example 31C,
substituting Example 34B for Example 31B. '"H NMR (400 MHz, CDCls): 8.55 (d, J=4Hz,
2H), 7.11 (t, J=4Hz, 1H), 6.79-6.70 (m, 4H), 5.19 (s, 1H), 3.04-2.97 (m, 1H), 2.83-2,75 (m,
1H), 2.43-2.31 (m, 2H), 2.21-2.12 (m, 1H), 1.93-1.83 (m,1H). LC-MS: m/z (M+H)" 259.1.

25 Example 35
[1-(3,4-difluorophenyl)cy clobutyl](pyrimidin-2-yl)methanol

Example 35A
1-(3,4-difluorophenyl)cyclobutanecarbonitrile
30 The title compound was prepared according to the procedure of Example 31A,

substituting 2~(3,4-difluorophenyl)acetonitrile for 2-(4~(irifluoromethoxy)phenyl)acetonitrile.

Example 35B
1-(3,4-difluorophenyl)cyclobutanecarbaldehy de
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1- (3-fl uorophenyl ) cycl obut anecar bal dehy de The title conmpound was
prepared according to the procedure of Exanple 31B, substituting Exanple
33A for Bxerzpi2018A. Exanpl e 33C PCT/CN2010/001213

[ 1- (3-fl uorophenyl)cycl obutylj (pyrim din-2-ypnet hanol The title
conmpound was prepared according to the procedure of Exanple 31C,
substituting Exanple 33B for Exanple 31B. 1HNMR (400 MHz, CDCl1l3): 8.55 (d,
J=4Hz, 2H), Thdiid dompdartiizas pkéPared ackbfdife ROhé Plocddilte ofExd@pR3(B, (M 11-1),
6.56 (d, J=8Hz, 114&, 3446 (d, J=16Hz, 1H),5.20 (s, 1H), 3.05-2.98 (m IH),
2. 85- 2. TYPSping Byampde 354 forFxample 338y 2 19- 2.12 (m 1H), 1.94-1.84 (m
1H. LCGMS: mz (M:H)+ 259.1. 5Exanple 34

[ 1- (4-fl uorophenyl)cycl obutyl ] (pyrimdin-2-yl)net hanol Exanpl e 34A

1- (4-f 1 uor ophenyi ) cycl obut anecar B6@MPli35%€ 10The title compound was prepared

accosdi ng to the progadifi€orbihemIRTBbEutd Py riSidRss by i)einRghl
2-(4-fl uorophen%tlg acetonitrile for

2- (4- (trifl ubhohis wawppymhemmpsnatd gpeordipg o thepigagsivee of Fgample 31C,

1-(4-f1 ﬁﬁ@ i { GOIQ U S prepared
accordi gwsgghtﬁ%gk%g%gke%g%@gf E;g?@,l glgl{ldg\ (thigg—{z? FEF %%? Exanpl %4A for
Exanpl ezglﬂ.-l“é%a[ﬁﬂ{é 181.6.§9t6.82(m %r@éhéﬁ? nd¥YD.c4. 5o (th, 1EDyT.1 s,

di n-2-y t T b4 uigh r i r chi C e

o ocedur B ol Branara B2 i BTRG M 031 B AR AL R BT | e
(4000 MHEM,18DAIGMS: gVs@MtH) 2J71--4Hz, 2H), 7.11 (t, J=4Hz, 1H), 6.79-6,70
(m 4H), 5.19 (s, 1H), 3.04-2.97 (m 1H), 2.83-2.75 (m 1H), 2.43-2.31 (m
2H), 2.21-2.12 (m 11-1), 1.93-1.83 (m1H. LG M mz (M-H 4" 259. 1.
25Exanpl e 35 [1-(3, 4-di fl uor ophenykdnmpleBobut yl } (pyri m di n-2-yl ) net hanol

pyrimidin-2-y1{1-[2-(trifluoromethoxy )phenyl]cyclobutyl } methanol

15 Example 36A
1-(2~(trifluoromethoxy)phenyl)cy clobutanecarbonitrile
The title compound was prepared according to the procedure of Example 31A,

substituting 2-(2-(trifluoromethoxy)phenyl)acetonitrile for 2-(4-
(trifluoromethoxy )phenyl)acetonitrile.

20
Example 36B
1-(2-(trifluoromethoxy )phenyl)cyclobutanecarbaldehy de
The title compound was prepared according to the procedure of Example 31B,
substituting Example 36A for Example 31A.
25

Example 36C
pyrimidin-2-y1{1-[2-(trifluoromethoxy )phenyl]cy clobutyl } methanol
The title compound was prepared according to the procedure of Example 31C,
substituting Example 36B for Example 31B. "H NMR (400 MHz, CDCls): 8.57 (d, J=8Hz,
30 2H), 7.19-7.08 (m, 4H), 6.93 (d, J=8Hz, 1H), 5.25 (s, 1H), 2.97-2.90 (m, 1H), 2.85-2.78 (m,
1H), 2.49-2.35 (m, 2H), 2.22-2.14 (m, 1H), 1.92-1.83 (m, 1H). LC-MS: m/z (M+H)" 325.1.

Example 37
pyrimidin-2-y1{1-[3-(trifluoromethoxy)phenyl]cy clobutyl} methanol
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Exanpl e 35A 1-(3, 4-di fl uorophenyl)cycl obut anecarbonitrile 30The title
conpound was prepared according to the procedure of Exanple 31A,

substi t utwogQo2/018314- di f | uor ophenyl )acetonitrile for PCT/CN2010/001213
2-(4-(trifluoromethoxy)phenyl)acetonitrile. Exanple 35B
1- (3, 4-di fl uor ophenyl ) cycl obut anecar bal dehyde The title conmpound was

prepared according to the procedure of Exanple 31B, substituting Exanple
35A for Exanple 31A. Exanple 35C
5[1-(3,4-dif|uorophenybcyclobutyl%épyrlnldln 2- yQret hanol The title
conpound was prepared according t aRE 3ocedur e of Exanpl e 31C,

bstituting Exanpl CDC13): 8.57 (d,
§u4st i ; HI) ng7 12rmtel gﬁ@nﬁwrorﬁé@%ﬂgbﬁe%%ﬁ%clélh'ltm&rﬁé}%ehég/;'z6 = (m)l 0 (

6.50- 6. 46 (mih ﬂmje coppgng was IIPBaTedBiCMdIEg 9)7the mochasye of Exgapl 318, (m 1H),

(2 MiI?:D-SE %%bs(lfﬂtmg Q'D(3 (t%ﬂ%érro&eﬁ%xf)ﬁhen}bgc’etoﬁn&%'far28§l 10 (m1H). LCGCMs: mz
pyrlnldKﬁd@OV@FKWQiPh$W9W@§m6ﬁ@thoxy)phenyllcyclobutyl} met hanol 15Exanpl e
36A 1-(2-(trifluoronethoxy)phenyl)cycl obutanecarbonitrile The title
conpound was prepared according to the procedure of Exanple 31A,
substituting 2-(2- (tiifluoronmet hdepmplea?TPpacetonitrile for 2-(4-

trifl th
o (Lr 11 aor ot ﬁ?i% PEGERRBLLOIE GO O e e ivie
conpéund wasThe @fsetoaponetwasdiremradacediding todtbe por@lucs of EBxampled 1B,1B,
substi t uiiRghify BERhRe PR e PrafiRBRAE 31A 25

Example 37C
pyrimidin-2-y1{1-[3-(trifluoromethoxy)phenyl]cy clobutyl } methanol
15 The title compound was prepared according to the procedure of Example 31C,
substituting Example 37B for Example 31B. '"HNMR (400 MHz, CDCls): 8.54 (d, J=8Hz,
2H), 7.18-7.11 (m, 2H), 6.93-6.87 (m, 2H), 6.45 (s, 1H), 5.23 (s, 1H), 3.08-3.00 (m, 1H),
2.87-2.79 (m, 1H), 2.45-2.33 (m, 2H), 2.26-2.16 (m, 1H), 1.96-1.87 (m,1H). LC-MS: m/z
(M+H)" 325.1.

el

20
Example 38
[1-(3,4-dichlorophenyl)cyclobutyl](pyrimidin-2-yl)methanol
Example 38A
25 1-(3,4-dichlorophenyl)cyclobutanecarbaldehy de

The title compound was prepared according to the procedure of Example 31B,
substituting 1-(3,4-dichlorophenyl)cy clobutanecarbonitrile for Example 31A. ). 1H NMR
(300 MHz, DMSO-dg) 8 ppm 9.65 (s, 1H), 7.64 (d, J= 8.3 Hz, 1H), 7.44 (d, J= 2.1 Hz, 1H),

7.61 (dd, J=8.3,2.1 Hz, 1H), 2.61-2.71 (m, 2H), 2.45-2.16 (m, 2H), 1.79-2.01 (m, 2H). MS
30 (DCUNH3) m/z (M+H)" 230.

Example 38B
[1-(3,4~dichlorophenyl)cyclobutyl](pyrimidin-2-yl)methanol
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Exanpl e 36C pyrimdin-2-y1{142-(trifl uoromet hoxy) phenyl]cycl obutyl } nmet hanol
The title conpound was prepared according to the procedure of Exanple 31C,
substi t utwogoxapgise 36B for Exanple 31B. 1H NVR (400 MeeT/(SRQb3Y1218. 57 (d,
J=8Hz, 302H), 7.19-7.08 (m 4H), 6.93 (d, J=8Hz, IH), 5.25 (s, 1H),
2.97-2.90 (m 1H), 2.85-2.78 (m 1H), 2.49-2.35 (m 2H), 2.22-2.14 (m 1H),
1.92-1.83 (m 1H. LGMs: niz (MH)+ 325.1. Exanple 37

pyri mi di n- 2- whd fitid Smgorhd v r@;smécrws&h ek} %&Q@@&ﬂ'ﬁ)&angretﬂ@nol Exanpl e
37A 1-(3-(trifluoronet hoxy) enyl )cycl obut anecar bonitril The title

conpoundubgisutipg Epameld 3&A<f@rrE:kamplet3d Bt Hé NMR GIOWHz, GIMEQaIgp b §pBBAG6-
S5substituting trifluoronethoxy)phenyl)acetonitrile for 244-

(triflucr®es HH%§7)3éhe$17y<m) 3R+ ﬁdrﬁél@é 667433 J = 8.3, 2.1 Hz, 1H),
1- (3 (trgfi y@@@mm%@@b?pﬁ mg) y£ke @5%9, 9@5@%@1@9%% Mz{dﬂf. conpound

was prepared according to roce ure o Exarrpl e ‘substl i ng

Exanpl e 20 AMSD G gz A1) BRnpl e 37C
pyrl m di n-2-y1{143- (trifl uoromet hoxy) phenyli cycl obutyl } et hanol 15The
title conpound was prepared according to the procedure of Exanple 31C
subst i tuti ng Exarrpl e 37B for Exanpxen@&B? 1H NVR (400 MHz, CDC13): 8.54 (d,

J=-8Hz, s @ ) 5.23 (s,
1H), 3. 08 3 00 ( %57 !I.II-S’5 igﬁk@é@heygl)gﬁlo@)}ﬂ&ﬁ( émf %gnél%nggl_b 2.26-2. 16 ( m
1H), 1.96- 1. Shirglspgardion of Exdviple A3E u(ingr-FHC-clB@batbgra@y with Chiral-cel AD

10 column with 5% methanol/CO; with 0.1% diethylamine gave the title compound. Absolute

stereochemistry was established by X-Ray analysis. TH NMR (300 MHz, DMSO-dg) 8 ppm
8.66-8.69 (m, 2H), 7.33~7.37 (m, 2H), 6.97 (d, /=2.1 Hz, 1H), 6.74 (dd, J = 8.3, 2.1 Hz,
1H), 5.18 (d,J = 6.3 Hz, 1H), 4.91 (s, 1H), 2.74-2.92 (m, 2H), 2.15-2.28 (m, 2H), 1.79-1.92
(m, 1H), 1.64-1.79 (m, 1H). MS (DCI/NH;) m/z (M+H)"309. [a]p=-23.2° (c=0.415

15 CH3O0H).

Example 40
(R)-[1-(3,4~-dichlorophenyl)cy clobutyl}(pyrimidin-2-y)methanol
Chiral separation of Example 38B using SFC chromatography with Chiral-cel AD
20 column with 5% MeOH/CO; with 0.1% diethylamine gave the title compound. 1H NMR (300
MHz, DMSO-dg) 6 ppm 8.87 (d, J = 4.8 Hz, 1H), 7.55-7.57 (m, 2H), 7.29 (dd, J=8.4, 2.2
Hz, 1H), 2.89-2.97 (m, 1H), 2.54-2.74 (m, 2H), 1.23-2.00 (m, 5H). MS (DCI/NH3) m/z
(M+H)" 309. [a]p=+27.5° (¢=0.455 CH30H).

25 Example 41
(S)-pyrimidin-2-y1{1-[4-(trifluoromethy])phenyl]cy clobutyl} methanol

Example 41A
1-(4-(trifluoromethyl)phenyl)cyclobutanecarbonitrile
30 The title compound was prepared according to the procedure of Example 31A,
substituting 2-(4-(trifluoromethyl)phenyl)acetonitrile for 2-(4-
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Exanpl e 38 [ 1-(3, 4-di chl orophenyl)cycl obutyl ] (pyri m di n-2-yl) nmet hanol

Exanpl e 38A 251-(3, 4-di chl or ophenyl ) cycl obut anecar bal dehyde The title
conpound wexoapased according to the procedure of ExampranN20®/001213
substituting 1-(3, 4-dichl orophenyl)cycl obutanecarbonitrile for Exanple 31A
). 1H NMR (300 MHz, DIVBOd6) ppm9 65 (s, 1H), 7.64 (d, J— 8.3 Hz, 1H),
744dJ-21Hz : .61 (dd, ,1=8.3,2.1 Hz, ,261271m

ot b P S R s =

The ti t bepcosmous ERDRY b le 31C
substi tutl)ag Bganpgnm%SA for Eﬂaﬁrrg)?e ggmH%a%@@%gﬁw (ngﬁﬁ:l ) 5 ppm
8.66- 1HZEITHN2261)  7.33-7.37 (m 2H), 6.98 (d, J= 21 Hz, 6. 74 (dd,
J.= 8.3, 2.1 Hz, 1H), 517520(m1H) 4.88-4.91 (m 1H), 268293(m
2H), 2.15-2.28 (m 2H), 1.66-1.92 (m 5 2H). M5 (DO /NH3) miz (M+H)+ 309.
Exanpl e 39 (S)-11-(3, 4-di chl or opHémyplecdi® obut yI | (pyri mi di n- 2-yl ) et hanol

Chiral separation of @x?mq] 935]%& aphy with Chiral-cel
AD 10 columm with 5‘%rre hangﬁﬁ%@%bﬂyﬁg 9?% et (%ginl ne gave the title
conpound. Ab3b¢ Eﬂ%ﬂoﬁtpe\d@dﬁﬁmmmdwcwaémemth@mosmw df)Ean’p'mBanal ysis. 1H
NVR (300 .Mz 6 8. 66- 8. 7.33-7.37 2 6.97 (d,
J= 2(1 ﬁ&bS“Tﬂﬁl%fﬁg %’ol“dfor ma@pls?’lé gHiﬁéﬂr%i Mz, [M$Q- d6)]§PBm:? quDz(S 1H), (

1 oa- (155513%713 %d&@%@% uh,? ?R/ﬁﬂﬁ%‘o@’) ﬁ%ﬁé %‘J'%%%g"g)’%w 15

CH3@H) . (ilaxZiipL 862016 (m, 2H), 1.90-1.99 (m, 2H). MS (DCI/NH;) m/z (M+H)" 229.

(R -(1-(3, 4-di chl orophenyl ) cycl obutyl | (pyri m di n-2-yl) et hanol Chiral
separati on of Exanple 38B using SFC chronat ography with Chiral -cel AD 20
colum with 5% MeOH CO2 with 0. 1%:@imgtehpiCam ne gave the title conpound. 1H

NVR (300 MHz, DVBO-d 7.57 2
7 29( (dd, J= 8. 4Py ?né:’ yﬁlm(q gmﬁuorgmethyl)phenﬁ)c%obutyq%methano? (m 28,
The title compound was prepared according to the procedure of Example 31C,
15 substituting Example 41B for Example 31B. This racemic material was used directly for

chiral separation.

Example 41D
(S)-pyrimidin-2-y1{1-[4-(trifluoromethyl)phenyl] cy clobutyl} methanol
20 Chiral separation of Example 41C using SFC and Chiralcel AD-H column with 0-5
methanol/100psi CO, gave title compound. 1H NMR (300 MHz, DMSO-dg) 8 ppm 8.63-
8.66 (m, 2H), 7.47 (s, 1H), 7.45 (s, 1H), 7.34 (t, J = 4.9 Hz, 1H), 7.00-7.04 (m, 2H), 5.12-
5.15 (m, 1H), 4.91-4.94 (m, 1H), 2.79-2.99 (m, 2H), 2.20-2.30 (m, 2H), 1.64-1.94 (m, 2H).
MS (DCI/NHs) nv/z (M+H)" 309. [ai]p= -35.42 (¢=0.35 CH30OH),

25
Example 42
(R)-pyrimidin-2-y1{1-[4-(trifluoromethyl)phenyl]cy clobutyl }methanol
Chiral separation of Example 41C using SFC and Chiralcel AD-H column with 0-

Smethanol/100psi CO, gave title compound. 1H NMR (300 MHz, DMSO-dg) 8 ppm 8.63-
30 8.66 (m, 2H), 7.44-7.48 (m, 2H), 7.34 (1, J = 4.9 Hz, 1H), 7.00-7.04 (m, 2H), 5.12-5.15 (m,
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Hz, 1H), 2.89-2.97 (m 1H), 2.54-2.74 (m 2H), 1.23-2.00 (m 5H). M
(DA /NH3) mz (MtH) 309. [a] D= +27.5 (c¢=0.455 CH3OH). 25Exanple 41
(S)-pyri mvaiznt221ym§144- (tri fl uoromet hyl ) phenyl ] cy cl obutrgir/CN2otdoza16]
Exanpl e 41A 1-(4-(trifluoronethyl)phenyl)cycl obutanecarbonitrile 30The
title conpound was prepared according to the procedure of Exanple 31A
substituting 2-(4-(trifluoromethyl)phenypacetonitrile for 2-(4-

trifl uqE)MeehoR Mm% | 47 t@ozlslj MVEH 3%@1 Gud6) 8 ppm
(780 X 8?9 ylra,hﬂny «eﬂﬂ ) & I %@@29 ls O

1.97- 2. iBCE%%E ‘MZ(W@) Wﬂ»%jggﬂlﬁ -@M%Hs%)s 5Exarrp| e 41B
1-(4-(trifluoronethyl)phenyl)cycl obut anecar bal dehyde The title conpound was
prepared according to the procedure of Exanple 31B, substituting Exanple
41A for Exanple 31A. 1H NMR (300 EkkmplPWBO d6) 5 ppm 9. 64 (s, 1H),

7.73<7.77 (m 1 ., 7.15-7,24 (m 1H),
2. 67°2. 76 (10 (mH) 2%@ éé‘ ‘g%‘?%"éi@nﬁ%ﬁyCIQPBXYﬁ?PY%mlz-g‘SJﬂ%t 0H). M5 (DO / NHB)
nz (MrH) + 22%olutisaPl-Brofbpyridine (0. 57flml 5.90 rlnmol) alndgHF (10 m%)hwas CIOOI"IS'% to it

P rpound e Mt aah b AR 1 3 BT BT e e
15subst itdnificrddgre BC&OTM eAﬂérB ofriih, Mkﬁoﬁ%ﬁenyﬁw&}feﬁﬁﬁﬁﬂrﬁonﬁtﬁﬁ loglg, Was used
dlrectl%for cglral %tatlon Exa

(S) - pyr Predimel Wf}a%dﬂe £ 15f‘1“ﬂo‘r%‘}4§tshw€)dm’?§ﬂ?§ﬂ&] copyersipR [ g IPpakise 2Nanol
10 H,SO4 (10 mL) was added and the mixture was heated at 50 °C for 15 min, cooled, diluted

with MTBE (50 mL) and water (50 mL), and the layers separated. The organic layer was
washed with brine (20 mL), dried (Na;S04), filtered, and concentrated, and purified using
SFC (0-20% EtOAc/hexanes) gave impure title compound (767 mg, 2.295 mmol, 58.3 %
yield). This crude material was dissolved in MeOH (2.2 ml), cooled to < 5 °C, and sodium
15 borohydride (12.56 mg, 0.332 mmol) was added. Afier the addition, LCMS showed
complete conversion. 2N HCI (50 mL) was added and the mixture was extracted with MTBE
(50 mL). The organic layer was washed with water (50 mL), and the aqueous layer was
basified with 2N NaOH (60 mL), and extracted with dichloromethane (50 mL x 2) The

dichloromethane layer was dried (Na,SO4), filtered, and concentrated to provide the title

20 compound (48 mg, 0.143 mmol, 43.0 % yield). 1H NMR (300 MHz, DMSO-dg) 8 ppm 8.39
(ddd, /=4.8, 1.8, 0.9 Hz, 1H), 7.55 (td, J=7.7, 1.8 Hz, 1H), 7.42 (d, J= 8.3 Hz, 1H), 7.22-
7.10 (m, 2H), 6.99 (d, J=2.1 Hz, 1H), 6.77 (d, J= 7.9 Hz, 1H), 6.70 (dd, J=8.3, 2.1 Hz,
1H), 5.65 (d, J=4.4 Hz, 1H), 4.92 (d, J = 4.3 Hz, 1H), 2.62-2.82 (m, 2H), 2.07-2.27 (m, 2H),
1.99 (s, 1H), 1.64-1.78 (m, 1H). MS (DCI+) M/Z (M+H)+336.

25
Example 44
{1-[1-(3-chlorophenyl)ethyl]cyclobutyl} (pyridin-2-yl)methanol
Example 44A
30 1-(1-bromoethyl)-3-chlorobenzene

To a solution of 1-(3-chlorophenyl)ethanol (0.2 g, 1.28 mmol) in diethyl ether (10
mL) at 0 °C was added tribromophosphine (0.38 g, 1.41 mmol). The mixture was warmed to

room tmeperature and stirred overnight, then diluted with ether (10 mL). After quenching
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20Chiral separation of Exanple 41C using SFC and Chiralcel AD-H colum wth
0-5 net hanol/ 100psi CO2 gave title conpound. 1H NVR (300 MHz, DMSO d6) 8
ppm 8. 63-w8.268/01m3152H) , 7.47 (s, 1H), 7.45 (s, 1H), 7. 32CTiGN20t/00193Hz,
1H), 7.00-7.04 (m 2H), 5.12- 5.15 (m 1H), 4.91-4.94 (m 1H), 2.79-2.99
(m 2H), 2.20-2.30 (m 2H), 1.64-1.94 (m 2H). M5 (DA /NH3) m z (M-H)+ 309.
[c]D= -35.42 (c----0.35 CH3OH). 25 Exanple 42

(R) - pyr ivshlimd\iafbrMﬂﬂﬁd{%@id‘ﬂ%@&%&ﬂﬁd&é@bﬁéWNEﬁNQJSbeﬁltéJrel}d@H ha_nolh ghi ral
separation | e usi an iralce col unp wi -

St hanSTRTOOHG BbpSiiis ot Putlied D5 BB TRl baRYY 00 £ SEVEOENE) 8 ppm
8. 63- 368ho6irdlenm ethr, to givd4hetith&omPbundty an dil @14 & yieldsA19). Hz, 1H), 7.00-7.04
(m 2H), 5.12-5.15 (m 1H), 4.91-4.94 (in, 1H), 2.79-2.98 (m 2H),
2.20-2.33 (m 2H), 1.66-1.92 (m 2H). M5 (DA/NH3) nilz (MtH) +309. [cdp=
+36. §1(c=0. 30 CH3COH). Exarrpl e 43 Bxamp 1e44B

5[ 1- (3, 4-di chl oropheny ohexy t hano A sol ution of
2- bronopyri di ne (0. 5714 @fg‘ Wﬂ%ﬁ‘)’% anw%e 1R ) was cool ed to <-70
C and N hexy- Bumerﬂmis?mﬁiol 25 M@nma) wiadRddesdsaepwrse, keeping the

1 |t { -
S A BioRToB BRE ] &y L bl THFSENIL) fi-a8 "C1Afor giting B85 FITRtvas

added. Afd@Vutah&arboRitrildRB S bR PR L& eﬁﬁﬁﬂ%ﬁdﬁﬁ@ whOstlrR aPE8KS for 2N 10
H2SO4 (10 nl) was added and the m xture was heated at 50C for 15 mm

coollBd, 1dpwrutled asetuonpRExqmde 444 (g Thdtnarpol) BOTH {10 miadvasiiddedapdr s
separ at gfd.miThe WiGanbFal -0 fVRE. PRSABRrYALD qRERE WiQydiddand @it}a%féd( Na2S04)

filtered, and concentrated, and purified usi ng SFC (0-20% Et OAc/ hexanes)

gave i mpith&QA¢ (49 r@@nﬁbmmve(ww grgporgiedan thewsFidusgas3ised W@ﬂﬂ)n thghi s crude

mat er i al o mas q,gtﬁaglﬁyrgg &ﬂ@%‘ﬂ ¢ 00 d to <5 C, and sodium 15
bor ohydri de I()12 56 rB 332 mm%ﬁagg}éz @Q fter the addition, LCVS

showed conpl ete conver5| on. 2N HCl (50 nmL) was added and the m xture was
extracted with MIBE (50 m). The%@fﬁ@ Gol ayer was washed with water (50
nm), and the aqueous |ayer was basi oAfvmth 2N NaOH (60 nmlL), and extracted
wi t h di chl or omet han€l-(35thlerbbenzdl)cy theutyl) @yridin-grdntetmeoneayer was dri ed

o o 1as rbd F o LERGEAUR L o) PR Rs ifdrihut 20 uORRIINE (48

JH;’ 4.8, mndB. SMi@hlemnelM) “78°T, BBy stigkingXor 15 Min, ascfsumofm;unpmm J((a'g, é' Hg 3
16 307 plh By o At fhe lSue ol Kiped 78 6l 48 fhin 1700 07
32912 fol]h?vpdﬁyﬂ@wzd&ﬂom 0f 9. L, of 2.M0 902 TTHermix @ik wasth@thebd 1l $9°C 1. 64- 1. 78

4
E I [ 1H% énysﬁ‘f’%gg% F% AP Z'é‘}(%}}'i%%% 6&5%‘%?%%?%%@% %bq‘l%trgc itk F1Qag (30 mL).

The combined organic phases were washed with water, brine, dried over Na,SOy, filtered,

and concentrated. The residue was used in the next step without further purification. LC-MS:
m/z 300(M+H).
25
Example 44D
{1-[1-(3-chlorophenyl)ethyl]cyclobutyl} (pyridin-2-yl)methanol
To a solution of Example 44C (0.5 g, 1.67 mmol) in 20 mL of methanol was added
NaBH, (0.076 g, 2 mmol) in small portions at 0°C. The mixture was stirred at 0°C for 2 h.
30  The mixture was concentrated and the residue was purified by prep TLC (petroleum ether:
ethyl acetate = 7:1) to afford the title compound (0.35 g, total yield 23.6%). 'H
NMR(400MHz, CDCls): 6 =8.58 (d, J/=2.0Hz, 1H), 7.65-7.62 (m, 1H), 7.27-7.12 (m, 6H),
4.78 (s, 1H), 4.16 (brs, 1H), 3.12-3.00 (m, 1H), 2.17-1.80 (m, 4H), 1.36 (d, J/=6.0Hz, 3H),
1.26-1.17 (m, 1H), 0.95-0.80 (m, 1H). LC-MS: m/z 302(M+H).
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Exanpl e 44A 301-( 1- bronpet hyl ) - 3-chl or obenzene To a sol ution of

1- (3-chl orophenyl)ethanol (0.2 g, 1.28 nmmmol) in diethyl ether (10 nL) at O
C was addwod 2wrydszasophosphi ne (0.38 g, 1.41 nmmol). The rCIiaON2einvm@ms21%ar ned
to roomtneperature and stirred overnight, then diluted with ether (10 ni).
After quenching wth water (10 nlL), the organic phase was separated, dried
over Na2SO4, filtered and concentrated. The residue was purified by colum
chromat ography on silica gel and eluted with petroleumether to give the
title conpound as an oil (0.16 g, _yield 57.1% . 5Exanple 44B

1- (1- ( 3- chl or ophenypet hyl ) cycl obdtametedrboni tril e n-BuLi (4.7 ni,
11.8 mmol, 2.5 M. m_he ob it 2-@idmexharl | sopr opyl am ne
(1.13 g, 11.2 1?‘ I'n %@?%ﬁﬁﬁg@ -%%.I@gftersazrgli rring for 5 mm neat
cycl obut ancarbonitrile (0.8 g, 9.87 mmwl) was added and the m xture was
stirfed at -78C for 10 1 hour. ThegndegoAution of Exanple 44A (2.6 g, 11.8
nmmol) in THF (10 nL) was added and the m xture was stirred at -78C for 1 h.
The mixture was quenched W@ tbromessyDaderetiyibenzeed with Et0Ac (40 ni). The
sol vent was -gvapaqr i §Rdete beEkdnyple MA he next step
W t hout furt é?‘rﬂgﬁ@?’??%‘g%ﬁ%i‘%@%&égwg‘fgﬁ( M+H) . 15Er§parrpl e 44C

( 1- ( 3- chibsitotrenzytildybhms faryHBeobloromben 2thanetet hanone To a sol ution of
2- bronopyridine (1.1 g, 6.85 nmol) was added n-BuLi (2.7 nL, 6.85 nmol 2.5M
in hexane) at -78C. After stirring for 15 nm a solution of Exanple 44B
(1,009, 4.57 mol) in THF (20 nLExemeleddded. The nmixture was stirred at
-78C for 15 min. 20 follpo Lt 19.1 nL of 1 M H2SO4. The
m xture was then heated ]tlgﬁgb(%ngn%l%gf@?ggﬁ C%g?ﬂgi(l)gmn The aqueous phase was
separ at ed antheailercampehdwias prepaAccqosling talthe praveduieohraeple 4#Bani ¢ phases
were washed with wate rne ) . g&@(}l iltered, and

concent F&Eﬁ?‘ngr%@“?’pies%&@rFﬁ%mﬂgé%g'ﬁ?]&%nlr?%xt s;rglfp))' wi t hout further
purification. LCGMs: mz 300(M-H). 25 Exanple 44D {1- [1 -(3- chl
orophenypethyl] cy clobutyl} (pyrd.di nl-e%-sxl ) met hanol To a sol ution of
Exafpl e 44C (0.5 g, 1.67 mml) in 20°% ~6f nethanol was added NaBH4 (0. 076
g, 2 mol) in small ppddin-aasd(la-OGlyleiyd)endlotuglmafieemont i rred at 0C for 2 h.
30 The m xture s concentrated and the i S by prep TLC
(pet rol eum elkeitle @Pﬁ??nda‘%%tpé?péreg a7eoging %’e[g? ?rgrgedmfehoef%’i%gfgqgg’npound (0. 35
g, totalgypsiigkifle B2nGHe 45HFdr BMROAE AN -LI-MSCRCAROMEHY8. 58 (d, J=2.0Hz, 1H),
7.65-7.62 (m 1H), 7.27-7.12 (m 6H), 4.78 (s, 1H), 4.16 (brs, 1H),
3.12-3.00 (m 1H), 2.17-1.80 (m 4H), 1.36 (d, J=6.0Hz, 3H), 1.26-1.17 (m
1H) »00.95-0.80 (m 1H). LC M5! niExamR2GBHH). WO

L T W ——
The title compound was prepared according to the procedure of Example 44D,
substituting Example 45C for Example 44C. 'H NMR(400MHz, CDCls): & ppm 8.57 (d,
J=4.8Hz, 1H), 7.65-7.6 (m, 1H), 7.33-7.09 (m, 6H), 4.89 (s, 1H), 4.41 (brs, 1H), 3.21 (q,
25 1H), 2.06-1.98 (m, 6H), 1.67-1.62 (m, 1H), 1.31 (d, /=6.8Hz, 3H), 1.25-1.19 (m, 1H), 0.91-
0.84 (m, 1H). LC-MS: m/z 282(M+H).

Example 46
{1-[1-(4-fluorophenyl)ethyl] cy clobutyl} (pyridin-2-yl)methanol
30
Example 46A
. 1-(1-bromoethyl)-4-fluorobenzene
The title compound was prepared according to the procedure of Example 44A,

substituting 1-(4-fluoropheny1)ethanol for 1-(3-chlorophenyl)ethanol.
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5Exanpl e 45A 1-(1-bronoet hyl)-2-net hyl benzene The title conmpound was
prepared according to the procedure of Exanple 44A, substituting

1- o-t ol ylwoharaii9fier 1- ( 3-chl or ophenyl ) et hanol . 10ExanplPe TADN2010/001213
1-(1-o-tol yl ethyl)cycl obutanecarbonitrile The title conmpound was
prepared according to the procedure of Exanple 44B, substituting Exanple
45A for Exanple 44A. LC-Ms: mlz 200( MH) . 15Exanpl e 45C
pyridin-2-y1(1-(1-o-tolylethyl)cycl obutyl)nethanone The title
conpound was prepared according to thh%%r ocedure of Exanple 44C,
substituting Exanple 45B for Exanpf LC-Ms: nmlz 280(MrH). 20Exanpl e

45D {1-[1-(2-rethyl phf-mypﬁﬁﬁ&f&ﬂr@ﬁﬂbe@mwdl&t(u%&a%o@nﬁreyI)rret hanol The title
conmpound vvas,r%aé ared according to the procedure of Exanple 44D,

substituting fospesd W Prepessdpiceording to theporRgwooNiExampiodt8) : 8 ppm 8. 57

(d, 3=4sBdEmtib Xalﬁpl§56Ach§]§(xHBn %HhA chr@s 7m/99,04(WI+P§H) 4.89 (s, 1H), 4.41
(brs, 1H), 3.21 ( BT 08 (e R R 62 (m M. L.31 (d)

J=6.8Hz, 3H), 125119(m 1H) 091 084(m 1H. LC-MS: miz 282( MrH).

Exanpl e 46 {1-[1-(4-fl uorophenypethwl.lCiel obutyl } (pyridin-2-yl)methanol 30
Exampl e 46A 1-(1-bronoethyl)-4-fl Uor obenzene The title conpound was

prepared accor di dg-(¢4-fiHerophesrieatulicy dpbursd)pyidin-24Nmethaberts t ut i ng
1- (4-f1 uor ophgoyRel ARRAd ‘;f&rprélpaﬁe% a%EUrEBBQ mﬁug%%@émlli‘xample 44C,

10 substituting Example 46B for Example 44B. LC-MS: m/z 284(M-+H).

Example 46D
{1-[1-(4-fluorophenyl)ethyl]cy clobutyl} (pyridin-2-yl)methanol
The title compound was prepared according to the procedure of Example 44D,
15 substituting Example 46C for Example 44C. '"H NMR(400MHz, d-MeOH): § ppm 8.49-8.44
(m, 1H), 7.85-7.81 (m, 1H), 7.68-7.62 (m, 1H), 7.35-7.24 (m, 3H), 7.04-6.98 (m, 2H), 4.77
(s, 1H), 3.33-3.22 (m, 5H), 2.23-1.98 (m, 1H), 1.83-1.76 (m, 1H), 1.38 (d, /=7.2Hz, 3H),
1.12-1.04 (m, 1H), 0.80-0.70 (m, 1H); LC-MS: m/z 286(M+H).

20 Example 47
{1-[1-(3-fluorophenyl)ethyl]cy clobutyl} (pyridin-2-yl)methanol

Example 47A
1-(1-bromoethyl)-3-fluorobenzene
25 The title compound was prepared according to the procedure of Example 44A

>

substituting 1-(3-fluorophenyl)ethanol for 1-(3-chlorophenyl)ethanol.

Example 47B
1-(1-(3-fluorophenyl)ethyl)cy clobutanecarbonitrile
30 The title compound was prepared according to the procedure of Example 44B,
substituting Example 47A for Example 44A. LC-MS: m/z 204(M-+H).

Example 47C
(1-(1-(3-fluorophenyl)ethyl)cyclobutyl)(pyridin-2-y1)methanone
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Exanpl e 46B 1-(1-(4-fluorophenypet hypcy cl obutanecarbonitrile The
title conpound was prepared according to the procedure of Exanple 44B, 5
substi t utwogoxasgise 46A for Exanple 44A. LC-MS: nlz 202Chkmeoiomesarpl e 46C
(1-(21-(4-fluorophenypet hyl ) cycl obutyl) (pyri di n-2-yOnret hanone The
title conpound was prepared according to the procedure of Exanple 44C, 10
substituting Exanple 46B for Exanple 44B. LC-Ms: nmlz 284( MtH). Exanpl e 46D

{1-[ 1- (4- f | uThepieRRRIY VA d;ysﬂaeéabbtc&drhlﬁgycrﬂhsbfbcé’duyé JfahpnRalscThe title
conpound d to_the procedure of Exanple 44D, 15

subst i tﬁF%B“E&EEﬁT’@ ﬂ% ﬁﬂ?’eLQr > WERRAMIGOMHZ, d- MeOH): 5 ppm
8.49-8.44 (m 1H), 785781(m 1H), 7.68-7.62 (m 1H), 7.35-7.24 (m 3H),

7.04-6.98 (m 2H), 4.77 (s, 1H), 3.33-3.22 (m 5H), 2.23-1.98 (m 1H),
1.83-1.76 (m 1H). 1.38 (d, J=7.2¥#mp4’D 1 12-1.04 (m 1H), 0.80-0.70 (m

1H); sLC-Ms: mlz 286(1 gﬁggfg}, £ heny Det hyl] cy cl
butyl} (pyridjn-2- yFI)vtr?g?lhoz;no ﬂcﬁYObhﬁlr(ﬁﬂnlﬁrgggir%Dhg@%%{? 3-fl uorobenzene

25The title &BRR M Wﬁ%ﬁ@ﬂa&ﬂl agerdpg inige Pl@c%fh‘ée ?fr%‘é@ﬁ “dDof Exanpl e

44A, su 1 et hanol .
A, e@gﬁ;gﬁmh% Egalﬁplé 37 k&@&%ﬂeaxb) ﬁﬁﬁfmooﬁmz bOJ%I t r@p?g@ggme nol-

fl uor ophen cl obut anecar
conpoundmytd), 516éﬂaﬁ1e(61 éﬁbﬂrﬁﬂnép iflhé %r@&’éﬁmr?’@o‘f THsaHpL é 44 4,
substi tqn?@ @@@@hq%?ﬁzé@ﬁgﬁgg@;ﬁ??& -)_éfqg\@iglgm ﬁ @%ﬂgm;o.@ganpl e 47C

1- 1 3-f1 uor ophenypet hypc
( ( ( 0.80 (m, 1H)p LONIR: s 2p86yM+H

Example 48
{1-[1-(2-fluorophenyl)ethyl]cy clobutyl} (pyridin-2-yl)methanol

15 Example 48A
1-(1-bromoethyl)-2-fluorobenzene
The title compound was prepared according to the procedure of Example 44A,

substituting 1-(2-fluorophenyl)ethanol for 1-(3-chlorophenyl)ethanol.

20 Example 48B
1-(1-(2-fluorophenyl)ethyl)cy clobutanecarbonitrile
The title compound was prepared according to the procedure of Example 44B,
substituting Example 48 A for Example 44A. LC-MS: m/z 204(M+H).

25 Example 48C
(1-(1-(2-fluorophenyl)ethyl)cyclobutyl)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 44C,
substituting Example 48B for Example 44B. LC-MS: m/z 284(M+H).

30 Example 48D
{1-[1~(2-fluorophenyl)ethyl]cy clobuty!1} (pyridin-2-yl)methanol
The title compound was prepared according to the procedure of Example 44D,
substituting Example 48C for Example 44C. "H NMR(400MHz, CD;OD): § ppm 8.28 (d,
J=4.4Hz, 1H), 7.67-7.62 (m, 1H), 7.51-7.46 (m, 1H), 7.30-7.26 (m, 1H), 7.16-6.97 (m, 3H),
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The title conmpound was prepared according to the procedure of Exanple 44C,
substituting Exanple 47B for Exanple 44B. LC-Ms: nmlz 284( MtH). Exanple 47D
5{1-[ 1- (3wbl2awaphenypet hyl ] cycl obut yl } (pyri di n- 2-yl ) metrlhamm2010/001213 The
title conpound was prepared according to the procedure of Exanple 44D,
substituting Exanple 47C for Exanple 44C. 1HNVR(400MHz, CDC13): 5 ppm
8.58-8.57 (m 1H), 7.65-7.61 (m 1H), 7.27-7.17 (m 3H), 7.05-6,87 (m 3H),

4. 77 (S,6.90H).85 @n, 480, (4745, 43 (gl 41183 208- ), 12652057 (od AH)M. , 1.36
7 (s g, iy S g pmign dma, Sobetgninand

3H), 1.26-1.17 (m_ 4iH), 0.94- 10 O. m 1H;
(Mt idabel T B G L P51 Pl o b St RAZBSR L bbut 1 )
(pyridi n-2-yOnret hanol 15Exanpl e 48A 1-(1-bronoethyl)-2-fluorobenzene
The title conpound was prepared according to the procedure of Exanple 44A,
substituting 1-(2-fluorophenyl) et ﬁé‘ﬁ@?leﬂgr 1- (3-chl orophenypet hanol .

20Exgnpl e 48B 1- (@.1:(12(—4féhw;{c‘)}gﬁﬁﬁm{g_)]@}M@Y}Qbﬁ%_@@@%ﬁﬁﬁ&i trile The
accor

title conpound was prepare i'ng to t'he procédure of Exanpl e 44B,
substituti ng Exanpl e 48A for Exanple 44A. LC-Ms: niz 204( MtH). 25Exanpl e

48C (1-(1-(2-fluorophenypet hypcychahuicdon( pyri di n-2-yl ) met hanone The
title conpound was prepared accordi ng to the procedure of Exanple 44C,
substituting Exanpl e 48B f &i(l-bseapgihel)44blorolenime mz 284( MrH) . 30Exanpl e

48D {1 -[1 -ﬁe%%&&rggn@m%%%yéd]acs&%ﬁ%m%é g{oﬁewgﬂ%%—%gmt hanol

The title conpo repared accor gto e proc > Exanpl e 44D,
subdii t webstigtim drtbicklorplirydethih fiys [l €3 4UigrophenyNwReddOML- | z, CD30D): 5 ppm
8.28 (d, J=4.4Hz, 1H), 7.67-7.62 (m 1H), 7.51-7.46 (m 1H), 7.30-7.26 (m
1H), 7.16-6.97 (m 3H), 6.90-6.85 (m 1H), 4.74 (s, 1H), 3.43 (q, 1H),

2.23-1.75 (m 3H), 1.65-1.57 (m Bxdmplel4®B (d, J=7.2Hz, 3H), 1.12-1.04 (m

11-1), 0.71-0.63 (m ﬁ@—@-éh%rgﬁienme%hy%)%&cﬁ%@nécarbonitrﬂe
The title compound was prepared according to the procedure of Example 44B,
15  substituting Example 49A for Example 44A. LC-MS: m/z 220(M-+H).

Example 49C
(1-(1-(4-chlorophenyl)ethyl)cyclobutyl)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 44C,
20  substituting Example 49B for Example 44B. LC-MS: nv/z 300(M+H).

Example 49D
{1-[1~(4-chlorophenyl)ethyl]cyclobutyl} (pyridin-2-yI)methanol
The title compound was prepared according to the procedure of Example 44D,
25  substituting Example 49C for Example 44C. 'H NMR(400MHz, CDCl5): § ppm 8.58 (d,
J=4.8Hz, 1H), 7.68-7.64 (m, 1H), 7.27-7.16 (m, 6H), 4.78 (s, 1H), 3.11-3.00 (m, 1H), 2.20-
1.76 (m, 4H), 1.36 (d, /=6.8Hz, 3H), 1.26-1.17 (m, 1H), 0.94-0.80 (m, 1H); LC-MS: m/z
302(M+H).

30 Example 50
{1-[1-(2~chlorophenyl)ethyl]cyclobutyl} (pyridin-2-yl)methanol

Example 50A
1-(1-bromoethy1)-2-chlorobenzene
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Exanple 49 5{1 -[1 44-chlorophenyl)ethyl] cy clobutyl} (py ridin-2-y

Onet hanol Exanpl e 49A 1-(1-bronoethyl)-4-chl orobenzene The title
conpound wexoepased according to the procedure of Exampiran2di/oo1213
10substituting 1-(4-chl orophenypethanol for 1-(3-chlorophenyl)ethanol.
Exanpl e 49B 1-( 1-(4-chl orophenypet hypcycl obut anecarbonitrile The
title conpound was prepared according to the procedure of Exanple 44B, 15

?ub?tl Eutl R?Tﬁaaﬂ@&ﬁ:np%%lmsrpr c@cl)r)ﬂﬂ totlhd MSedu!ﬂé) I%%ﬁﬁal\é“zﬂh Exanpl e 49E
1-(1-(4-chloro pet C uty ri din-2-yl)met hanone The
title cﬁﬁ?)ggﬂﬁlﬁgagg' %‘P?@g%@b 'é@‘t‘g?‘a Cg‘g’“iﬂl?ény Bedure of Exanpl e 44C, 20

substituting Exanple 49B for Exanple 448 LC I\/IS: rn/z 300(M+H). Exanpl e 49D

{111- (4-chl or ophenypet hyl i cycl obut yl } p%)ri di n- 2-y1) met hanol The
title conpound was prepared accor%ﬁaﬁ@ Bt he procedure of Exanple 44D, 25

substi tuti ng Exanpl e A8CHi@o Hﬂ% )4%1 %@W&%M—E CDC13): 5 ppm 8.58
(d, J=4.8Hz, 1_ 768@1;\(64 P Ao 519 4,78 (s, 111),

3.11-3.00 (mihq¥fje compspud Wasmelzaﬁ%d %M)rdm&togtéep@cedam Bpple 4B) | 1.26-1.17

(m 1H 1su@u%n?E§Qnﬂlér50AlH)r,EXlﬂgpmflAnié MM a-3pEXxampl e 50 {141 - (2-chl
orophenypet hyl [ cy clobutyl} (pyridin-2-yl)net han Exanpl e 50A

1- (1- bronoet hyl)-2-chl or obenzene
Example 50C

10 (1-(1-(2-chlorophenyl)ethyl)cyclobutyl)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 44C,
substituting Example 50B for Example 44B. LC-MS: m/z 300(M+H).

Example 50D
15 {1-[1-(2~chlorophenyl)ethyl]cyclobutyl} (pyridin-2-yl)methanol
The title compound was prepared according to the procedure of Example 44D,

substituting Example 50C for Example 44C. "H NMR (400MHz, CDCls): 8 ppm 8.56 (d,

J=4.8Hz, 1H), 7.64-7.60 (m, 1H), 7.42-7.33 (m, 2H), 7.27-7.07 (m, 4H), 4.88 (s, 1H), 4.47

(brs, 1H), 3.38 (q, 1H), 2.35-1.85 (m, 4H), 1.41-1.22 (m, SH); . LC-MS: m/z 302(M+H).
20

Example 51
[1-(1-phenylethyl)cyclobutyl](pyridin-2-yl)methanol

Example 51A
25 1-(1-phenylethyl)cy clobutanecarbonitrile
The title compound was prepared according to the procedure of Example 44B
substituting (1-bromoethyl)benzene for Example 44A. LC-MS: m/z 186(M+H).

?

Example 51B
30 (1-(1-phenylethyl)cyclobutyl)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 44C,
substituting Example 51A for Example 44B. LC-MS: m/z 266(M+H).

Example 51C
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The title conmpound was prepared according to the procedure of Exanple 44A,
substituting 1-(2-chlorophenynethanol for 1-(3-chlorophenyl)ethanol.

Exanpl e 588 261/0193162- chl or ophenyl ) et hyl ) cy cl obut anecar lpamian2nioe01213 The
title conpound was prepared according to the procedure of Exanple 44B,
substituti ng Exanpl e 50A for Exanple 44A. LC-M5: mlz 220( MtH). Exanpl e 50C
10(1- (1-(2-chl orophenypet hyl)cycl obutyl) (pyridin-2-yl)net hanone The

title conpound was prepaskdyies 1088y T v BR-291 Le of Exanple 44C
substi tuti ng_ Exanpl eIISgBIBfgSrI Eglgérrygl eg%i%).y %%%%ﬁdﬁgzﬁ 300( MtH) . Exanpl e 50D
15{1 -[1 - ( 2Tenitlegonmruipetrsnered ageeding iprthe propsdure ofiExamplefRet hanol

The tit keshR Eﬂﬁnm@slﬂ>fo@@§£r§§le a@@.dmlxm@délvﬁbzecbrc@sgﬁigﬁrﬁs.@% &cﬁxaﬁp' e 44D,
substituti Ql% an})l e 50C for anpl e 44C. "1H NVR (40 , CDC13): 6 ppm
8.56 (d/"38HzdH), 74461 kD77 367 1 imi T, 4.30 21H), 338((bs. THY) 2.9 (R7- 7. 07 (m
4H) , 54. 88) 090-11&Y ¢m, 45,1 {daS =5 &1(1C 9320, &1 H)
14101 22 (B o . Nsé:)(rdh{ |5%ZO%I??\7|§L%|)I.1%270(@2%3‘%5%%1&5’lmLé

[1-(1- pP@hWé@W V01 obut yl | (pyri di n-2-yl ) met hanol Exanpl e 51A

251- (1- phenyl et hyl ) cycl obut anecarbonitrile The title conmpound was
prepared according to the procedure of Exanple 44B, substituting

(1- bronoot hyl ) benzene for Exanpl eExatple $325- MS: iz 186( MrH) . Exanpl e 51B

L L BB A, T
subd®ituting Exanple 51A for Exanple 4413. LC-M5: miz 266(M+H). Exanple 51C
[ 1- (1- phenyl et hyl ) cycl obut yl | (pyrﬂx%ﬂe%ZXMt hanol
(E)-3-p-tolylbut-2-enenitrile
To a solution of diethyl cyanomethylphosphonate (13.2 g, 74.6 mmol) in 50 mL of
THF was added sodium hydride (60% content, 2.98 g, 74.6 mmol). The mixture was stirred at
15 room temperature for 2 hours. 1-(4-methylphenyl)ethanone (5 g, 37.3 mmol) was added and
the mixture was stirred for 2 hours. After evaporation of THF, the residue was taken up in
ethyl acetate (50 mL) and quenched with water (50 mL). The organic phase was washed with
water (50 mL), dried over Na;SO, and filtered. The filirate was concentrated in vacuo, and
the residue was used in the next step without further purification, LC-MS: m/z 158 (M+H).
20
Example 52B
3-p-tolylbutanenitrile
To a solution of Example 52A (4.3 g, 27.4 mmol) in 50 mL of THF, 5% Pd/C0.4
gD was added, the mixture was hydrogenated at room temperature overnight, then filtered.
25  The filtrate was concentrated and the residue was purified by chromatography (silica gel,
eluted with petroleum ether: ethyl acetate = 10:1) to afford the title compound (4 g, yield
67.5%, two steps) as an oil. LC-MS: m/z 160 (M+H).

Example 52C
30 1-(1-p-tolylethyl)cyclobutanecarbonitrile
n-BuLi (2.5 M in hexane, 3.4 mL , 8.5 mmol) was added to a solution of
diisopropylamine (0.86 g, 8.5 mmol) in THF (60 mL) at -78°C. After stirring for 15 min.,
Example 52B (0.5 g, 3.2 mmol) was added and the mixture was stirred at -78°C for 1 h. Then
1,3-dibromopropane (0.75 g, 3.8 mmol) was added and the mixture was stirred at -78°C for 2
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The title conmpound was prepared according to the procedure of Exanple 44D,
substituting Exanple 51B for Exanple 44C. 1H NMR(400MHz, CDC13): 5 ppm 8.57
(d, J=2. 8WD,201H19313. 64-7.61 (m 1H), 7.31-7.15 (m 7H), p¢TRN20®/001H}p, 4. 38
(brs, H1), 2.99 (q, 51H), 2.20-1.82 (m 4H), 1.38 (d, J=5.6Hz, 3H),
1.21-1.17 (m 1H), 0.94-0.81 (m 1H. LG Ms: mz 268(M-H). Exanple 52

[ 144- met hyl benzypcycl obutyli (pyridin-2-yl)nethanol 10 Exanpl e 52A

(E) - 3- piit Phe/inbiire %ra@e&fabﬂtfaltéd%nd the resi dTl@ v@s %‘aﬁlw&}s fﬂrktlﬁzfl aéyta% @%!mL
cyanonet hyl phosphonate (13,2 1) TI-1TF vva added

sodi um i 5095 ctgaris phase Ta@?aﬁled Wlih GnﬁﬁfﬁoynL)Tﬁ@drﬁVﬁlt Mh@owas stirred at
15 roomgierRematcUh@nfrAtd B VAW the rhailidks \V&tﬂﬁ)‘ihg@ﬁny&&h? @tﬁgﬁgto%%lgrat 37.3 mmol )

was added and the m xture was stirred After ev i on of

THF, t hésiheasgel ghiiedauith pasleumsttiern cghyhgdetairsed i o @Bordihy nmwrrqmemt(}@és‘d Wi th
wat efs (%Oy@jld)m 6%%%9@&(91\/@%?520@%4 shed with water (50 nL), dried over

Na2SO4and filteréd. The filtrate was concentrated in vacuo, and the residue
was used in the next step wthout further purification.LC— M5: nfz 158

(MtH). 20 Exanple 52B 3-p-tolyl bq%ﬁ% To a solution of Exanple
52A (4.3 g, 27.4 mmol) in 50 F, 5%Pd/(1)0 4 gEl was added, the

m xture was hydrogen@lY@d!ndtylﬂddm-@b’M@ﬂEde@tﬁmhﬂI@m then filtered. 25
T T oAl erhasEORERN BLaand ég&??lﬁgt% B BRr A DB Y

chr omat ograp a ge ute eu me thyl acetate =
10: 4y t@uhsflﬁl@ngiEKMepleﬁN&)f@GmppiaﬁélB(LéC MS yi/eR8) GFIBY, two steps) as an oil.
LC-MS: mlz 160 (M+rH). Exanple 52C

301-(1-p-tolylethyl)cycl obutanecarbonitrile n-BuLi (2.5 Min hexane,
3.4 nL, 8.5 mvl) was added to £>$niplﬂct526n of diisopropylatnine (0.86 g,

(0570, 3.2 oty was- datrBieard ioka b ileldtaeBdebbda ar 7hc tor 1 he

Then 1d3 di bbemiot]EB(r)armpmnmc(\@&@r@areﬂ a&mﬂrmébothaﬁroadhiﬁbfmdrgﬁllgamj x'; gg ied\tljvgswas

f 1étlkcra?leup |tr11tué amapée ?2$EOIF%6"1WE?M; %%@?8% %? f%wgnbgégﬁi c phase was

washed \M anrliH),e7 ¢B0.5Txh, 1H)r 7.2247 07 €1, @ﬂ@zmﬁ(s , TH), Uessabrs, B2, leﬁmqent Irat ed in
ot ed WA BE PO PR HEL 0t B, ERT AT SRR AT P o T o

conpoungm( IH)3LC MS: m/z 282 (M+H), RT (3 min):1.72 min.

20 Example 53
pyridin-2-y1(1-{1-[4-(trifluoromethyl)phenyl]ethyl} cy clobutyl)methanol

Example 53A
(E)-3-(4-(trifluoromethyl)phenyl)but-2-enenitrile
25 The title compound was prepared according to the procedure of Example 52A,
substituting 1-(4-(trifluoromethyl)phenyl)ethanone for 1-(4-methylphenyl)ethanone. LC-MS:
m/z 212 (M+H).

, Example 53B
30 3-(4-(trifluoromethyl)phenyl)butanenitrile
The title compound was prepared according to the procedure of Example 52B,
substituting Example 53A for Example 52A. LC-MS: m/z 214 (M+H).

Example 53C
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509, yield 47.6% as an oil. LCMs: mz 200 (MtH). Exanple 52D
pyridin-2-y1(1-(1-p-tolylethyl)cy clobutypnethanone The title
conpound wexoepased according to the procedure of Exampirend/o0103
substituting Exanple 52C for Exanple 44B. LC-MS: mz 280 (M+H), Exanple 52E
[ 1- (4- met hyl benzypcycl obutyl ] (pyri di n-2-yl)met hanol The title conpound was
prepared according to the procedure of Exanple 44D, 15 substituting Exanple
52D for Exanple 44 l“ﬂ-ﬁ@fﬁ(ﬂ)@f@ﬂﬂ) heab Sk aoﬂﬂﬁﬂe%arﬁéu{rﬁ'e J=5.2Hz, 1H),
.62 7.57 (m 14, i 5H) l%))y( 4.36 (brs. 111). 2. 95 (
q, 1H), 2.32The f(ompoglr%waszpri@mﬂ ag@rflm toghg pmiedye%% E&@DPW]52§H) 1.29-1.15
(M 1H) sulildin®ERAnil @B3]§f@rEx V528 Nt @ MEB /& +igr (3 mn):1.72 mn.
20Exanpl e 53 pyr|d|n 2-y1(1- 44- (trifluoromet hypphenyl] ethyl}

cycl obut ypnet hanol Exanpl e 53A

(E)-3-(4- (tr|fIuoronethyl)phenylh@gﬁlg5gﬁenltrlIe 25The titl e conpound was

prepared according to the rocedure of Exanpl e 52A, substituting
1- (4- (trifl uorymeind Bl Vg@tlﬂ\%@ﬂ@hﬂbhefwl)@ﬂlyB@tclﬂblub’HWMI@IGhanone LC MS:

mz 212 (N»whetﬁmmpemﬁﬁ@asq@@paﬁeﬁ il MARORL QR TRabLayEaneni L1 |

The title conpound was ared according t rocedu " Exanpl e 52B,
subst i t §eisHEES Bxgsende apRladhB L GYE: HMCSNELMW)Z 214 (M+H) Exanpl e
53C 1-(1-(4-(trifl uoronet hyl ) phenypet hypcycl obut anecar bonitrile The
title conpound was prepared according to the procedure of Exanple 52C,
subdfi tuting Exanple 53B for Exarf¥ampBZBE LC-MS: iz 254 (M+H).

pyridin-2-y1(1-{1-[4-(trifluoromethyl)phenyl]ethyl} cy clobutyl)methanol

The title compound was prepared according to the procedure of Example 44D,
substituting Example 53D for Example 44C. 1H NMR (400MHz, CDCls): 8 ppm 8.56 (d,
J=4 8Hz, 1H), 7.64-7.59 (m, 1H), 7.53 (d, J=8.0Hz, 2H), 7.35 (d, J=8.0Hz, 2H), 7.23-7.16
15 (m, 2H), 4.76 (s, 1H), 4.46 (brs, 1H), 3.12 (q, 1H), 2.20-1.74 (m, 4H), 1.38 (d, J=6.8Hz, 3H),
1.21-1.14 (m, 1H), 0.92-0.84 (m, 1H); LC-MS: m/z 336 (M+H).

Example 54
pyridin-2-yl(1-{1-[3-(trifluoromethyl)phenyl]ethyl} cy clobutyl)methanol
20
Example S4A
(E)-3-(3-(trifluoromethyl)phenyl)but-2-enenitrile
The title compound was prepared according to the procedure of Example 524,
substituting 1-(3-(trifluoromethyl)phenyl)ethanone for 1-(4-methylphenyl)ethanone. LC-MS:

25  m/z212 (M+H).

Example 54B
3-(3~(trifluoromethyl)phenyl)butanenitrile
The title compound was prepared according to the procedure of Example 52B,
30  substituting Example 54A for Example 52A. LC-MS: m/z 214 (M+H).

Example 54C
1-(1-(3-(trifluoromethyl)phenyl)ethyl)cyclobutanecarbonitrile
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5Exanpl e 53D

pyridin-2-y1(1-(1-(4-(trifluoronethyl)phenyl)ethyl)cycl obutypnethanone The
title compountk/oaexsprepared according to the procedure eCTENMW0©1214C,
substituting Exanple 53C for Exanple 44B. LC-MS: mz 334 (M+H). 10Exanpl e
53E pyri din-2-y1(1- {144-(trifluoronethyl)phenyl] ethyl)

cycl obutyl ) net hanol The title conpound was prepared according to the

00N CDCT3) o R B e R T 1h) . 7,55
(d, J=8°8 T““E%ﬂ)n‘f‘a‘ﬁﬁggl'%ﬁ",r%}é@l?'@ﬁ%‘?'WS5TT}/§§547&JGH)15(m 2H), 4.76 (s, 1H),
4.46 (brs, 1H), 3.12 (q, 1H), 2.20-1.74 (m 4H), 1.38 (d, J=6.8Hz, 3H),
1.21-1.14(m 1H), 0.92-0.84 (m 1H); LCNMs: mz 336 (MtH). Exanple 54
pyridin-2-y1(1- {143-(trifl uor omet¥Plepthyl ] ethyl) cy clobuty Dmethanol
20 Exanpl & 54/ idie Syl E((--4dihunbAme! fphbd pReRYBRMR1RRARNLI | © The
title conpound was prepared according to the procedure of Exanple 52A
subst i t dOPHge ?@%@ﬂ{@ MRS PSR ehaseording 5o s prroedrap eifecampte 44C, substituting

1-(4- W%ﬂ@%ﬂ&@&tm&gﬁwm—ﬁcb@s:@é?}@ll(l\/l?ﬂl}? (MrH) . Exanpl e 54B
3-(3-(trifluoronethypphenyl)butanenitrile The title conpound was
prepared according to the procedure of Exanple 52B, 30 substituting Exanple
54A for Exanple 52A. LG Ms: mz %%M@j}; Exanpl e 54C
1-(1-(3-(trifluoronet %E{Ehenypet hyl’) Bcl obut anecarbonitrile The

tit@ conpoundPyittin-pilpdr d@-(eidlworometiypleny Beshyl} eyelobiuty bmethatdk anpl e 52C,
substi t uti ngTRAMEoSpathid &R prépafiiRkEordiaBio th&p B duld & ExadipleMib) -

substituting Example 54D for Example 44C. 1H NMR(400MHz, CDCl;): § ppm 8.56 (d,

J=4.8Hz, 1H), 7.69-7.64 (m, 1H), 7.46-7.37 (m, 4H), 7.25-7.19 (m, 2H), 4.77 (s, 1H), 3.12 (q,

1H), 2.21-1.77 (m, 4H), 1.38 (d, J=6.8Hz, 3H), 1.21-1.11(m, 1H), 0.92-0.88 (m, 1H); . LC-
15 MS: m/z 336 (M+H).

Example 55
[1-(2,3-dihydro-1H-inden-1-y1)cy clobutyl](pyridin-2-y1)methanol

20 Example 55A
(E)-2-(2,3-dihydro-1H-inden-1-ylidene)acetonitrile
The title compound was prepared according to the procedure of Example 524,
substituting 2,3-dihy dro-1H-inden-1-one for 1-(4-methylphenyl)ethanone. LC-MS: m/z 156

(M+H) .
25
Example 55B
2-(2,3-dihydro-1H-inden-1-yl)acetonitrile
The title compound was prepared according to the procedure of Example 52B,
substituting Example 55A for Example 52A. LC-MS: m/z 158 (M+H).
30

Example 55C
1-(2,3-dihydro-1H-inden-1-y1)cy clobutanecarbonitrile
The title compound was prepared according to the procedure of Example 52C,
substituting Example 55B for Example 52B. LC-MS: m/z 198 (M+H).
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Exanpl e 54D
S5pyridin-2-y1(1-(1-(3-(trifluoronethyl)phenypethyl)cycl obut ypnet hanone The
title compountk/oaexsprepared according to the procedure eCTENMW0©1214C,
substituting Exanple 54C for Exanple 44B. LC-MS: mz 334 (M+H). Exanpl e 54E
10pyridin-2-y1(1- {1-[3-(trifluoronethy Ophenyl] ethyl} cycl obutypnethanol
The title conpound was prepared according to the procedure of Exanple 44D,
substituti ng Exanpl e 54D for Exanple 44C. 1H NVR(400MHz, CDCl13): 5 ppm 8.56
(d, J=4.8Hz, 1H), 7.69-7.64 (n1 %? 7.46-7.37 (m 4H), 7.25-7.19 (m 2H)
4.77 (s 1H), 3.12 (q, aplesP7 (m 4H), 1.38 (d, J=6.8Hz, 3H),
1.21-1.11(m 1HQ@- ®3Qﬁryﬁr08ﬁ{4riﬂen-1 ¢ clblﬁrt}ﬂl in-MyHmdffan it H) - EX&WP' e 55
[1- (2, 3- di hy ?ﬁ @ié—lnden 1- yOcyclg%Lt §QW§I g@ Oret hanol 20Exanpl e 55A
(E) - 2- (2, 3- di B/ THOPHea Piefﬁ?ﬁdd‘é‘f'?ég%@tt %PTPP?dl“@ OfExamPWHéctltle conpound
vas Prepadseehting BRailngsd fbrEQﬁn;ﬂéQ@EMMS?ME%Wﬁ{ﬁZA substituting
2, 3-di hydro- 1H i nden- 1-one for 1-(4-nethyl phenypet hanone. LC-MS: mz 156
(NHH) . 25 Exanpl e 55B 2-(2, 3-di hydro- 1Hi nden-1-yl)acetonitrile The
title conpound was prepared accoqghﬂ@kkgEthe procedure of Exanple 52B,
substituting Exanple 55A for Exanple 52A. LGMS: nmz 158 (M+H). 30 Exanple
55C 1- (2, 3-di hydib(213rdlhm@ﬂﬂim9¢n) beysobva ey EAB I Dmethanol The title
conmpound was f 2C,

mp Tﬂé't%[%aero %@aehgfém%{o%%ﬂ%au& of%glgpl%m'é_o

substituting Exanple 558 or
10 substituting Example 55D for Example 44C 1H NMR (400MHz, CD30D): § ppm 8.57-8.38

(m, 1H), 8.26-8.21 (m, 1H), 7.79-7.69 (m, 2H), 7.08-6.82 (m, 4H), 5.17 (s, 1H), 3.60-3.48
(m, 1H), 2.92-2.58 (m, 2H), 2.35-1.89 (m, 5H), 1.76-1.10 (m, 3H); LC-MS: m/z 280 (M+H).

Example 56
15 pyridin-2-yl[1-(1,2,3,4-tetrahy dronaphthalen-1-y1)cy clobutyl Jmethanol

Example 56A
(E)-2-(3,4-dihydronaphthalen-1(2H)-ylidene)acetonitrile
The title compound was prepared according to the procedure of Example 52A,
20  substituting 3,4-dihydronaphthalen-1(2H)-one for 1-(4-methylphenyl)ethanone. LC-MS: m/z

170 (M-+H).
Example 56B
2-(1,2,3,4-tetrahy dronaphthalen-1-yl)acetonitrile
25 The title compound was prepared according to the procedure of Example 52B,

substituting Example 56A for Example 52A. LC-MS: m/z 172 (M+H).

Example 56C
1-(1,2,3,4-tetrahy dronaphthalen-1-yl)cy clobutanecarbonitrile
30 The title compound was prepared according to the procedure of Example 52C,
substituting Example 56B for Example 52B. LC-MS: m/z 212 (M+H).

Example 56D
pyridin-2-yl(1-(1,2,3,4-tetrahy dronaphthalen-1-yl)cy clobutyl)methanone
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Exanmpl e 55D (1-(2, 3-di hy dro-1Hinden-I-yl)cy

cl obutyl) (pyridi n-2-yOnret hanone The title conpound was prepared
accor di ngvoaotdmozasocedur e of Exanpl e 44C, 5 substituti rgTEN200©155C f or
Exanpl e 44B. LC-Ms: nmlz 278 (M+H). Exanpl e 55E

[ 1- (2, 3-di hydro-1Hi nden-1-y1l)cycl obutyl) (pyridin-2-yOret hanol The title
conpound was prepared according to the procedure of Exanple 44D, 10
subst i t ut i ngTRXEYopBER & pr béord: otﬂ}&bwmﬁa&@mpm@@@m 5 ppm

537 (s Mg s a%c?wxmlewféz w%gvmz@%;% 2 %51 89 (m 5,

1.76-1.10 (m 3H); LCGMs: mz 280 (MFH). Exanple 56 15py ri din-2-y'
[1-(1, 2 3, 4-tetrahy dronaphthal en-1-vyl )c§cl obut yl ] met hanol Exanpl e 56A
(E) - 2- (3, 4- di hydr onapht hal en- 1( 2H§ayPiedéFe) acet onitrile The title compound

was prepared aggauding[it ztémtd%%&u BthAbn- 16 ipgubsti tuting
3, 4-di hydronap%’?hal ezgﬂﬁ g -one for 1{) 4- N%F@P%Uhe#égﬁ%ehanone. LCGMS: mz

170 (MtH) . eeCOB’@B“@-‘(@ pzeparedﬂ@@ml%gﬂdhwammf amplo#Bcet onitril e
25The t kidst g@g‘@%@ CIRPKRE c f anpl e
52B, SUbStSI tuutl ng} e%éd?%%ﬂﬁé@%@ 1 Rtg%%ml%c- Ng]ﬁ §§‘Hﬁ§49 &x
Exanpl e MadD17.82- @Qn??gi)e? 3aA6 éfrloﬁﬂipﬁﬁﬁél, &, B—@B}Wmﬂﬁb&&inb@h@om trile
30The tQH}Q@qn@quoﬁyi@mpggpg4qw)dl ng to the procedure of Exanple
52C,

10

Example 57

[1-(3,4-dihy dro-2H-chromen-4-yl)cyclobutyl](pyridin-2-yl)methanol

Example 57A
15 (E)-2~(chroman-4-ylidene)acetonitrile
The title compound was prepared according to the procedure of Example 524,
substituting chroman-4-onefor 1-(4-methylphenyl)ethanone. LC-MS; mv/z 172 (M+H).

Example 57B
20 2-(chroman-4-yl)acetonitrile
The title compound was prepared according to the procedure of Example 52B,
substituting Example 57A for Example 52A. LC-MS: m/z 174 (M+H).

Example 57C
25 1-(chroman-4-yl)cyclobutanecarbonitrile
The title compound was prepared according to the procedure of Example 52C,
substituting Example 57B for Example 52B. LC-MS: m/z 214 (M+H).

Example 57D
| 30 (1-(chroman-4-ylcy clobutyH)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 44C,
substituting Example 57C for Example 44B. LC-MS: m/z 294 (M+H).

Example 57

79



substituting Exanple 56B for Exanple 52B. LC-MS: mlz 212 (M+H). Exanple 56D
pyri din-2-y1(1-(1, 2, 3,4-tetrahy dronaphthal en-1 -yl)cy cl obutypnet hanone
The titl ewoanpoumdswas prepared according to the procedece/@boivaniBe 44C,
substituting Exanpl e 56C for Exanple 44B. LCMS: mz 292 (M+H). Exanpl e 56E
Spyridin-2-y1[1-(1, 2,3, 4-tetrahy dronaphthal en-1 -yl )cy cl obutylinmethanol
The title conpound was prepared according to the procedure of Exanple 44D,
substituting Exangedh ﬂ}ofm-clﬁzsﬁ&ph 1 bu g%Ma(rAil thafdP30D) : 5 ppm
8.49-8. 46 mrhmxm78§25 60 @% y ngl§497(s 1H),
3.21-3. 07 (m aﬁ%e cotnganc wrfwedmordlég foiha wsed(ufﬁ offypppleddDrE: miz 294
(MtH) . EObskxa Eﬁarﬁﬂe 57D for Exam le 44c 1H NMR(4OOMHZ CDCI3) 8 ppm 8.58 (d, J

[1-(3, 4-¢ Sg?/ I—I—chronen c obutﬁ %&pﬁérl i n- 3/1 met hanol Exanpl e
57A 15( E} ﬁ%ﬂ 04 Gy ﬂ’déﬁe”)g e &Toifi% L. 2Phe2% (.1, ddRpotii@. WHS pr epar ed
accondi N4 cp.ﬂ:b@HEr edvo.8. safmbExammhe (D28, 45HReksl 1) b BE-4C3r(RRgy 4- onef or
1(4rreththey:5gé?ﬁ)anone(lv5)m( )(QH) P&nﬁ é )

202 (chr4o1 & Ol vrb Pel ), 2:43-1:PR §my $HD), 4. 32drdfdimd Dvé)sg%}@p@i%ed

accor di ngptia Msenpiggg@dy of Exanpl e 52B, substituting Exanple 57A for
Exanpl e S%A LC-MS: miz 174 (MtH), Exanple 57C

251- (chroman-4-yl ) cycl obut anecarbonitrile The title conpound was
prepared according to the proceduggmﬂ; Eganpl e 52C, substituting Exanple
57B for Exanple 52B. LCG-Ms: mz 214 (MtH). |l e 5713

30( 19( chr onan- 4- W?ﬂﬂ&t@IZ)Z(tpﬂld@rdﬂrlﬂl@n}glit}lYM’ hasimethanol

Example 58A
(Z)-4,4,4-trifluoro-3-phenylbut-2-enenitrile
To a solution of diethyl cyanomethylphosphonate (6.1 g, 34.5 mmol) in 15 mL of
15  THF was added sodium hydride (60% content, 1.4 g, 34.5 mmol). The mixture was stirred at
room temperature. for 2 hours. 2,2,2-Trifluoro-1-phenylethanone (3 g, 17.2 mmol) was
added and the mixture was stirred for 4 hours. After evaporation of THF, the residue was
taken up in ethyl acetate (100 mL) and quenched with water (50 mL). The organic phase was
washed with water (100 mL), dried over Na;SO, and filtered. The filtrate was concentrated in
20 vacuo and the residue was purified by silica gel column chromatography (petrol ether: ethyl
acetate = 10 :1) to afford the title compound ( 1.5 g, yield 29%) as an oil. LC-MS: m/z 198
(M+H).

Example 58B
25 4.4 A-trifluoro-3-phenylbutanenitrile
To a mixture of compound Example 58A (2.9 g, 15mmol) in 60 mL of methanol at 0
°C, was added sodium borohydride (1.7 g, 45 mmol). The mixture was stirred at room
temperature for 4 h. The solvent was evaporated in vacuo and the residue was purified by
silica gel column chromatography (petroleum ether: ethyl acetate = 10:1) to afford the title
30  compound ( 2 g, yield 69%) as an oil. LC-MS: m/z 200 (M-+H).

Example 58C
1-(2,2,2~trifluoro-1-phenylethyl)cyclobutanecarbonitrile
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The title conmpound was prepared according to the procedure of Exanple 44C,
substituting Exanple 57C for Exanple 44B. LC-MS: rn/z 294 (MtH), Exanple
57 [ 1- (8p4ovhyziso- 2H chr omen- 4-yl ) cycl obutyl ] (pyri di RCZ}ON2) osbiaBol

The title conmpound was prepared according to the procedure of Exanple 44D,
substituting Exanple 57D for Exanple 44C. 1H NVR(4001V1lHz, CDC13): 5 ppm
8.58 (d, J =4.8Hz, 1H), 7.67-7.63 (m 1H), 7.33(d, J=8.0Hz, 1H), 7.25-7.22

(m1H), 7. 13‘[‘1]3@1%((Oﬁ’ﬁpomwaﬂe&ﬁdcbcco}dm§td)ﬂﬂpro@éﬂne & E&Qm@le%éc( m 2H), 4.77
(s, 1H), m, 4.13 (m 1H), 3.11 (t,

J=6. 0, fFBS““‘E“ Xﬁn@{%ﬁw{“@&mﬂf%‘? L€ %S@Hfzi%%ﬂ“é) 89-0.81 (m 1H). LC MS:
mz 296( MtH). Exanpl e 58

10pyridin-2-y1[1-(2,2,2-trifluorao-1- phenéhet hyl ) cycl obut yl ] met hanol Exanpl e
58A (2)-4, 4, 4- trlfluoro 3- phenyl itrile To a solution of diethyl

cyangnet hyl phos amateyl(16¢l, Q-miﬁﬂ)rcﬁl )etﬂy'fb géoﬂuw})nﬁgthagiéneﬂ -1 F was added
sodi um hydri de 0% cont ent m xture was stirred at

room t enper at fif&°! “‘FQS’rOffXH‘E)‘B]FsSSCZ(Og g2l ‘1’7 F‘Ffrf@dfléz nlpefadighlaemethset (3 g, 17.2
ol ) was @dskeddandlisbhigy 10t HinehyRRle 81 Mih &udnl3. ﬁmhloglﬁ%mcﬁ‘ bk evaporation

of THF, the residue was taken up in ethyl acetate %r and quenched
f

wi th watdxugesgessiyed abhE 19F §dn F@nm@@i iRad0’ Maﬁ@m% fphO fhtBuing(120Upl) , dried
over Naz2a0dqRa Qn(i !hL: ié%ﬁ %ereT RBarkdel t”fh@‘aﬁué@ﬁ? Q%%Eﬂé@g@tﬂ dic?lo%&néf go and the

resi due was purif lica gel columm c omat ogr petrol ether:
et hyP aé¥tmbe The sm)nbnle) qrg»anaﬁ phopes enedrddiover Naffe dittdred and gongentspiedlinl 299 as

an oil. yL&uMe &Zx&uév?% é)(l%%(% I%ya}ﬁ'gﬁq@b Pe‘:’lﬁ)%mn ether: etle}rl acet te = lO 1 to

254, 4, 4- trlfluoro 3-p itri re o onpound Exanpl e
58A (2. offgrd thatiterionppwndd0. 241s, vikldridt8iare kn ail. DC'M& m/ddé@l(MbH) um bor ohydri de
(1.7 g, 45 mmol ). The m xture was stirred at roomtenperature for 4 h. The
sol vent was evaporated in vacuo and the residue was purified by silica gel
col um chronat ogr aphy (petrol eumExatple 588t hyl acetate = 10:1) to afford the

tiths pyridin-2-y1[1-(2,2,2-trifluoro-1-phenylethyl)cyclobutylJmethanol
To a solution of 2-bromopyridine (0.36 g, 2.28 mmol) in 15 mL of THF at -78°C was

added n-BulLi (0.9 mL, 2.26 mmol 2.5M in hexane). The mixture was stirred at -78°C for 15
min., then compound Example 58D (0.25 g, 1.03 mmol) was added and the mixture was
stirred for 1 h. at -78°C. After warming to room temperature, 15 mL of water was added to

20  quench the reaction. The mixfure was extracted with ethyl acetate (30 mL), washed with
brine (30 mL), dried over Na;SOy4, and filtered. The filtrate was concentrated in vacuo and the
residue was purified by prep-TLC (petroleum ether: ethyl acetate = 1:1) to give the title
compound (30 mg, yield 9.3%). '"H NMR (400MHz, CD;OD): 8ppm 8.64 (d, J=5.6Hz, 1H),
8.38-8.34 (m, 1H), 7.96 (d, J=8.4Hz, 1H), 7.85 (t, /=6.8, 1H), 7.27-7.32 (m, 5H), 4.59 (s,

25 1H),3.92 (q, 1H), 2.66-2.52 (m, 2H), 2.18-2.12 (m, 1H), 1.77-1.72 (m, 1H), 1.54-1.45 (m,
1H), 0.46-0.34 (m, 1H). LC-MS: m/z 322 (M+H).

Example 59
[4-(3,4-dichlorophenyl)tetrahy dro-2H-pyran-4-y1}(pyridin-2-yl)methanol
30
Example 59A
4-(3,4-dichlorophenyl)tetrahy dro-2H-pyran-4-carbonitrile
NaH (420 mg, 10.5 mmol, 60%, w/w) was added to a solution of 2-(3,4-
dichlorophenyl)acetonitrile (930 mg, 5 mmol) in DMSO (20 ml) at room temperature. After
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30 conmpound ( 2 g, yield 69% as an oil. LCGMS: mz 200 (MtH). Exanple 58C
1-(2,2,2-trifluoro-1-phenyl et hyl)cycl obut anecarbonitrile The title
conpound wexoepased according to the procedure of Exampra&NaR®/001213
substituting Exanple 58B for Exanple 52B. LC-MS: mz 240 (M+H). Exanple 58D
Spyridin-2-y1(1-(2,2,2-trifluoro-1-phenyl ethyl)cycl obutyl)nmethanone To a

sol ution of Exanple 58C (0.4 g, 1.67 mmol) in 12 nL of dichl oronethane at -

78C was sadihgdordioi it eradmmnrpumlhydrsv’dye 1(clﬂd\/bJ2r(21cﬁllouﬁﬂﬁxy)%th&1é7L 3.3
t hen warned to -40C and

| t )
srj1tT|l)r 3 edH%G 5m’6‘g %m“@ SV?‘?E alfl ?‘?‘ﬁ.‘j“"\%ﬁ% Wﬁ%é@ffdé?ﬁfn?tﬁ%r I hgpe teenpopeds epar at ed.

The aqumusavawa@smyamﬁa Bk tue tfas ekiedelea r\@iﬁﬁi‘tb@@-@ol@t&e(@@ $¥sh.-mrhhenLonbi ned
wer.e dried over Na2SM4, filtered and concentrated in vacuo.

T s R BneR e otis PGS W B T TN JBLHG G0 LS HEe e phy Prbogtear o -

]r'doz 1242@3(&&&9 ldeled Ber MgﬁSb@ fﬁ@f%%&ﬂ%oﬁ&n@@te&to Yin! theteBilatedS ot Wit - LG ME:

15pyri di él‘ll\é‘;teﬁljw ?‘(@"? apd W?ﬁhf'"ql B sold disthtghes (1Rph Ko effersibg hpdidle hanol
To a solbihy b&ﬂld@flso?m@ gm@@s%) dHrrwk%&ﬁmz @D@ﬁ) B 'ﬁz Jeﬁz”iﬂ)OB saHF at -78C

was added n- BuLi Mi1n exanega m xt'ure was
stirred(@t/~19Hg r7 345(ddnd=2. Q%ﬁ‘&:@%éﬂhd (@x‘hl'?p@é 3. ?(5(33 9%(m, 2H), 03 mmol )

was added @osl13 b 4M XL@%MSH)S'[MQQQIE tcpp h. at -78C. After warming to
roomtenperature, E% m. of wat'er was added to 20 quench the reaction. The

m xtlire was extracted with ethyl acetate (30 nL), washed with brine (30
m), dried over Na2SO4, and filteigd 3@ filtrate was concentrated in
vacuo and the residue was purifie y prep-TLC (petrol eum et her: ethyl

acetate = 1:1f\(BA-dichleraphenylliaiiaby dsodHcnyman-4-80(prdinyid)mketingsd . 1H NVR

( 4g0|£\1/|:é CDB‘i‘Phsolgi?c?mf% tﬁémé&nfﬁbe%l%g, ﬁ&)ﬁgﬁpﬁé@?m@gg 96 (d,

( q, 1H) Bupi @635211152 65 mmaH) ¢ Nan hexage)be-T8riC. mer 13 mitinted, Fi@rriphy SYKIAH0Q
4- ?3, 4%’ c‘%or op%egf;gf?g § % %lH- pyr an&@ ya"i]s% peydrza%dql(ér\ld-ﬂép b%rxré]fq%lqe 59
Exanpl e 23@Aof 1 M H,SO, was added slowly Then the mixture was heated at 50 °C-60 °C for 30
minutes. The aqueous phase was separated and extracted with EtOAc. The combined
organic phase was washed with water, brine, dried over Na,;SOy, filtered, and oncentration
gave the title compound, which was used directly for the next reaction (600 mg, 100% yield).
20  LC-MS: m/z 336.1(M+H).

Example 59C
[4-(3,4-dichlorophenyl)tetrahy dro-2H-pyran-4-y1](pyridin-2-yl)methanol
To a solution of compound Example 59B (600 mg, 1.79 mmol) in methanol (10 ml)

25  was added NaBH4 (135 mg, 3.55 mmol) portionwise, and the mixture was stirred overnight at

room temperature. After evaporation of most of the solvent and dilution with 10 mL of water,

the mixture was extracted with ethyl acetate and the organic phase was dried over Na,SOy,

filtered, and concentrated in vacuo. The residue was purified by prep-TLC (petroleum

ether:ethyl acetate =1:1) to give title compound (300 mg, 50 % yield). "H NMR (400 MHz,
30  CDCLy): 8.38 (d, /=4.8Hz, 1H), 7.54 (td, J=2.0Hz, J=7.6Hz, 1H), 7.31 (d, J=8.4Hz, 1H),

7.15-7.18 (m, 1H), 7.03 (d, J=8.4Hz, 1H), 6.84 (dd, J=2.4Hz, J=8.8Hz, 1H), 6.71 (d,

J=1.6Hz, 1H), 4.61 (s, 1H), 4.39 (br, 1H), 3.82-3.89 (m, 2H), 3.28-3.41 (m, 2H), 2.02-2.28

(m, 4H). LC-MS: m/z 338.1 (M+H).
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4- (3, 4-di chl orophenyl ) tetrahydro-2H pyran-4-carbonitrile NaH (420 ny,
10.5 mmol, 60% ww was added to a sol ution of 243, 4-

di chl or opNergtzzmaesioni trile (930 ng, 5 nmol) i n DMVSO (20 poir)cnabiovoomrs
tenperature. After stirring for 40 mnutes at roomtenperature (15 C),

1- chl or o- 2- (2- chl or oet hoxy) et hane (786.5 ng, 5.5 nmol) was added. The

m xture was stirred for another 1 hour, then poured into water (5 Omn), and
the m xture was extracted w th Et@Rgmjlekoene (2 1, 3 x30 nlL). The conbi ned

organi c extracts re washe 2N aq. . HCl ter (30 nL) and
brine 5(30 mL), dr.‘éah%vﬁ?“a%bgeﬁ l?yrf‘”t‘%?’g@y”ﬁ ¢ %lg‘h%,‘@ﬁ’to ated to 5 nL. The
precipitated solids were collected by filtration and washed with col d

di ethylether (10 nm.) to afford the the title conpound (450 ng, yield 35%.
1H NMR (400 MHz, CDC13): 7.58 (dExsmple®Op 1H), 7.52 (d, J=1.6Hz, 1H), 7.34
(dd, 5J=2. QHz, J 8 8HZ AphenyhetPih drolz%l g;l’ran-429'ﬁ9bon1%ﬂ§5 3,92 (m 2H)
2.2.02-2.13 H} LC M5 (M- . 10 Exanpl e 59B

(4- (3, 4-di ch ?%‘Eﬂm@ﬁgﬂowdewwipa&ﬁ@swlﬁg&%heamymemfﬁxa@phqﬁ A, yOnet hanone
To a sollstiRfn®?- Ber@waaiamw @dr@E(B (44ﬁ§116f9phe%y1§a'éeﬁﬂi%h): in THF (10 L) was
added nBuLi (1. 65[: in hexane) at -78 C. After 15

m nut es, Exanple 59A (450 15 ng 1 76 mml) in TI-1F (2 nmL) was added. The
m xture was stirred at -78 C for lesognd 2 nL of 1 M H2SO4 was added
slowy. Then the m xture was heated at 50 CG60 C for 30 m nutes. The
aquéBus phase was <§éihaméﬁeﬁ@Yémﬁfémﬁaaﬂtsé)ipmchmzﬂ)m&lmme conbl ned organic
phase was Vﬁ?ﬁ@ﬁlé’@oﬂrﬂoﬁ‘ﬁi@& pré}fafe‘a%cco%l V\%ﬁ)t & Biloc ?% athple and
oncentration gave the title conpound S use glr for t he next
react i oﬁu'(samengrﬁxamm@%fyfcélanmplzé%c-|vs mz 336. 1( MH) . Exarrpl e 59C

[ 4- (3, 4-di chl or ophenypt et rahydr o- 2H pyran-4-yl ] (pyridi n-2-yl) et hanol To a
sol ution of conpound Exanple 59B (600 ng, 1.79 mmol) in nethanol (10 m) 25
was added NaBH4(135 ng, 3.55 mmlﬁxapmletﬁ()@nvw se, and the mixture was stirred

i ght at f th I t d
i e on wi th 10, n oy RtihSir B R oORR AR BB 01 ' ooyl acet ate
and the orga’ﬁh@:tltkﬂmwoumiswumrmedwormm piocddusrad dExampled 56Gncent Irat ed in
vacuo. e g acetate
L0y « Sty ERESuPHE Rk, BVn i R Eob RRYS CT G R T
?OgD%I_.S)lH)Q MQU(mﬁH? - BoR7. 11]_|(-_19|;1, ,3H), ©34 %d,d=7 GH‘-Q 18hi2, 64, =6 HHz, 1HH), ( , 3._214I(_|(Zj,
J=8. 8Hz47§f|I:% J_égés 1(7"*3 Pgb g]géljgﬁ‘ 21%)398‘2 ‘%fm( %ﬁ) %H% 4}1‘%1%%9  3.82-3. 89
(E)r(HZQ:-l)(Igé{il-P)834l (m 2H) 2.02-2.28 (m 4H). LCMs: mz 338.1 (MtH).

anpl e

Example 61
[4-(3-fluorophenyl)tetrahy dro-2H-pyran-4-yl](pyridin-2-yl)methanol

25 Example 61A
4-(3-fluorophenyl)tetrahydro-2H-pyran-4-carbonitrile
The title compound was prepared according to the procedure of Example 59A,

substituting 2-(3-fluorophenyl)acetonitrile for 2-(3,4-dichlorophenyl)acetonitrile.

30 Example 61B
(4-(3-fluorophenyl)tetrahy dro-2H-pyran-4-y1)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 59B,
substituting Example 61A for Example 59A.
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(4- phenyl t et rahydr o- 2H pyran-4-y1) (pyri di n- 2- yOret hanol Exanpl e 60A

54- phenyl t et rahydr o- 2H pyran-4-carbonitrile The title conpound was

pr epar ed wocordiipgist o t he procedure of Exanpl e 59A, sub®CTtaN20T0g01213

2- phenyl acetonitrile for 2-(3,4-dichlorophenyl)acetonitrile. Exanple 60B
10( 4- phenyl t et r ahydr o- 2H pyran-4-y1) (pyri di n-2-yl ) met hanone The title
conpound was prepared according to the procedure of Exanple 59B,

substituti ng Exanpl e 60A for Examp;{agh RAC Exanpl e 60C

15(4- ph |t et d 2H 4- di The titl
coﬁrpogngn%asep;@{;éréo 8%5}?‘??&3’?% E%iri‘)‘; Siﬁ’ﬁéﬁﬂ‘é‘“&'}’%@tﬁﬁ}% 59C, sre
jgbstl t ut i ngTExafEdotpB ORI W@pr%ﬁ?éﬂlﬁcébr&ﬁ tdYNBpﬁoé&&ré\mxaQ%%@tJ 873 gaz ( le)

d
4. 64 (dS“QﬁHémﬁ&@minls 6131&7@@131916359% WM&%(OO MHBﬁJ%Cl%Séér(d 2’1?6 4Hz 30- 3. 49

3 e (@, 93 L 1
ET (3H12 Ila%r oph%dnhélt gliﬁr ghg%ﬂr% 1}697 o 1%%9 m 635?6n95§§§ 4).562 met hanol 25Exanpl e

RPN E £2: Aty i Sp S L E i e it VD v g (s, 1HD), Ao £ 11
conpounghVas), BrReRASaEh, 8AT 8 BLIE &Y 2Hhe. 56957‘/:?@{;} r1§n03. 0% 38he3pA

substituting 2-(3-fluor ophenypacet onitrile
2- (3, 4-di chl orophenyl )acetonitrile. 30Exanple 61B
(4-(3-fluorophenyl)tetrahydro-2H gngrgﬂ]e@zyl)(pyri di n- 2- yOret hanone The

title conpound was tg&epar ed according to the procedure of Exanple 59B,
subdPi t uting Exihfdrucaaphensditctmbzdrot26-Bm-4-y Hiamigine2-gligethanol
[4-(3-fluorophenyQ etrahydro-2H pyran-4-yli (pyridin-2-yl)net hanol

Example 62A
4-(4-fluoropheny!)tetrahy dro-2H-pyran-4-carbonitrile
The title compound was prepared according to the procedure of Example 59A,

15 substituting 2-(4-fluorophenyl)acetonitrile for 2-(3,4-dichlorophenyl)acetonitrile.

Example 62B
(4-(4-fluorophenyl)tetrahy dro-2H-pyran-4-y1)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 59B,
20  substituting Example 62A for Example 59A.

Example 62C
[4-(4-fluorophenyl)tetrahy dro-2H-pyran-4-yl](pyridin-2-yl)methanol
The title compound was prepared according to the procedure of Example 59C,

25  substituting Example 62B for Example 59B. 'H NMR (400 MHz, CDCL): 8.38 (d, J=4.8Hz
1H), 7.46 (id, J=1.6Hz, J=8Hz, 1H), 7.11-7.14 (m, 1H), 6.91-6.98 (m, 4H), 6.51 (d, J=8Hz,
1H), 4.62 (s, 1H), 4.45 (s, 1H), 3.81-3.88 (m, 2H), 3.29-3.45 (m, 2H), 2.29-2.37 (m, 1H),
2.05-2.18 (m, 3H).

>

30 Example 63
[4-(3,4-difluorophenyl)tetrahy dro-2H-pyran-4-y1](pyridin-2-yl)methanol

Example 63A
4-(3,4-~difluorophenyl)tetrahy dro-2H-pyran-4-carbonitrile
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The title conmpound was prepared according to the procedure of Exanple 59C,
substituting Exanple 61B for Exanple 5913, 1H NWR (400 WMHz, CDC13): 8. 39
(d, J=4. Mo, 20BlH¥3157. 46 (td, J=1, 6Hz, J=7.6Hz, 1H), 7. PCTCN2B10{00Y212H),
6.90-6.95 (m 1H), 6.82 (d, J=7.6Hz, 1H), 6.73 (dt, J=2.0Hz, J=11.6Hz, 1H)
6.51 (d, J=7.6Hz, 1H), 4.62 (s, 1H), 4.48 (br, 11-1), 3.82-3.88 (m 2H),
3,29-3.46 (m 2H), 2.30-2.38 (m 114), 2.04-2.18 (in, 3H). Exanple 62

10[ 4- (4-11 uom@ﬁuwmpb@ﬁcrmyﬁmre%cw&ﬁgrﬁhybﬂoemafé &*E%al% Mlshet hanol
Exanpl e 62A 4-(4-fl uorop heny:%tetra dro-2 (%ran 4-car onltrl

The tit |S%bsewﬁﬁ%&ﬁ%j WeoppbeyHJaertenitey far 3. #-9ichloropbenydeerioritrids. Exarrpl e 59A,
15substituting 2-(4- quorophenyI)acetonltrlIe for

2- (3, 4-di chl or ophenyl )acetonitrile. |l e 62B
(4- (4-f1 uor ophenypt et r ahydr o- 2H-d?wwme¢3 1) (pyri di n- 2- yOnet hanone

20 stbst 1 tut i nG e o PSR PR o PR G AADARRRoR  BxamPl € 595
[ 4- (4-f 1 uor opheifiA wmpwwasmr@amdrapgm@ng mtgw proeqﬂyrq of dixpmple\p@Ret hanol The

title ¢ Pesy r:dhng to the procedure of Exanple 59C, 25
substltgﬁ?ﬁ{é&ﬂ% |‘gwﬁ%?%xa%§@5%e 598, lH NMVR (400 MHz, CDC13): 8.38 (d,

J=4.8Hz, 1H), 7.46 (td, J 1 6HZ J =8Hz, 7.11-7.14 (m 1H), 6.91-6.98

(m 4H) 6.51 (d, J=8Hz, % e% '4.45 (s, 1H), 3.81-3.88 (in,
2H), 3.29-3.45 (in, 2H), 2292 ?1 2.05-2.18 (m 3H). 30Exanple 63

[ 4- GQ 4- d|f|uoﬂdﬁHehﬁanMraﬁydW@WQkﬁﬁyPﬂnw4thb@myﬁianmwmmyﬂ)nethanol
Exanpl e 63A 45 dhetofipbhddQl RRRGINRLEIARY ARs Aol daGalep trile

substituting Example 63B for Example 59B. 'H NMR (400 MHz, CDCls): 8.37 (d, J=4.4Hz,
1H), 7.52 (td, J=1.2Hz, J=7.6Hz, 1H), 7.13-7.16 (m, 1H), 6.98-7.05 (m, 1H), 6.64-6.83 (m,
3H), 4.60 (s, 1H), 4.42 (br, 1H), 3.82-3.89 (i, 2H), 3.29-3.42 (m, 2H), 2.02-2.31 (m, 4H).
15
Example 64
[4-(4-chlorophenyl)tetrahy dro-2H-pyran-4-yl](pyridin-2-yl)methanol

Example 64A
20 4-(4-chlorophenyl)tetrahy dro-2H-pyran-4-carbonitrile
The title compound was prepared according to the procedure of Example 59A,

substituting 2-(4-chlorophenyl)acetonitrile for 2-(3,4-dichlorophenyl)acetonitrile.

Example 64B
25 (4-(4-chlorophenyl)tetrahy dro-2H-pyran-4-y1)(pyridin-2-yl)methanone
The title compound was prepared according to the procedure of Example 59B,
substituting Example 64A for Example 59A.

Example 64C
30 [4-(4-chlorophenyl)tetrahy dro-2H-pyran-4-y1](pyridin-2-yl)methanol
The title compound was prepared according to the procedure of Example 59C,
substituting Example 64B for Example 59B. 'H NMR (400 MHz, CDCl:): 8.38 (d, J=5.2Hz,
1H), 7.48 (td, J=2.0Hz, J=7.6Hz, 1H), 7.30 (d, J=7.6Hz, 2H), 7.11-7.14 (m, 1H), 6.96 (d,
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The title conmpound was prepared according to the procedure of Exanple 59A,
substituting 2-(3,4-difluorophenyl)acetonitrile for

2- (3, 4- diwblorapbsanyl ) acetonitrile. Exanple 63B 5(4- (3 pé¢TdiN2bugmoayBeny

Dt etrahy dro-2H pyran-4-yl) (pyridin-2-yl)methanone The title conpound
was prepared according to the procedure of Exanple 59B, substituting

Exanpl e 63A for Exanpl e 59A, Exanple 63C

10[ 4- ( 3,41 déHrL, en apsse@y.poetHzA N 6 @1 245 Py, @r, Y i, (308063 8 Gﬂ,&ﬂf?}%ﬁanm

The title con%glu d was rggre according to the procedure of Exanple 59C,
subst i t gPAg> 2321}18@2- A 26820pl @568 1HNVR (400 MHz, CDC13): 8.37 (d,
J=4.4Hz, 1H), 7.52 (td, J=1.2Hz, J=7.6Hz, 1H), 7.13-7.16 (m 1H), 6.98-7.05

(m 1H), 6.64-6.83 (m 3H), 4.60 &s, Hy, 4.42 (br, 1H), 3.82-3.89 (m 2H),
3.29-3.42 (m 2H), 2.02-2.31 (m BrgmPIe85 Exanpl e 64

[4-(4-chl oroEmmy.gi bt ottt Y pR&y At hly P 511 Sy Phin - nol Exanpl e
64A 204-(4-c Ioropﬁg{rﬁ/lla)tetrghydr(})ﬁ?zggg/ran}@%car I(r)l]ﬁi t}?lllkll)ﬂgm“n){11 The title

conmpound was prepared according to the procedure of Exanple 59A,
substituting 2-(4-chl orophenyl )aq_:g(taglgjet&hl e for

2- (3, 4-di chl orophenypacetonitrile. Exanple 64B 25(4-(4-chl orophenyl)tetrahy
dr o- 2H pyr an- 4- yf‘)‘Q%ﬂWFW@NMHmMTO'ZH-WT@%Citqunliieilecorrpound was
prepared acc i b R r : R i i ng Exanpl e
e Exarrglliéejﬁ%%cAo?@I%X arrpzlge&%%%ld e RhinEXATPhRe of FARShlelsh!

30[ 49 ( 4 seéntiiing Rém{iriflueomathylophsng Mcpipnitiile for 2HB @plichlapphenylydcptonitiianol

The title conpound was prepared according to the procedure of Exanple 59C,
substituting Exanpl e 64B for Exanple 59B. 1HNWR (400 MHz, CDC13): 8.38 (d,
J=5.2Hz, 1H), 7.48 (td, J=2.0Hz, ExafpBHMSB 1H), 7.30 (d, J=7.6Hz, 2H),

7.11-7.14 ( - 0496 = .20 ARl , 111), 4.61
(s. 1H). 4. i nﬂ'#z y@ﬁ‘?“ﬁﬂ%‘-’éﬁﬁ”ﬁ‘%%ﬁ% ‘y%{g 220 p’%g‘hégpﬁnfthﬁﬁ?ﬁ% 2.28-2.35
(m 1H), 2. 08hetitle7cofnpouBHyas prepared according to the procedure of Example 59B,

15 substituting Example 65A for Example 59A.

Example 65C
pyridin-2-y1{4-[4-(trifluoromethyl)phenyl]tetrahy dro-2H-pyran-4-y1} methanol
The title compound was prepared according to the procedure of Example 59C,
20  substituting Example 65B for Example 59B. 'H NMR (400 MHz, CDCl;): 8.34 (d, J=4.4Hz,
1H), 7.46-7.50 (m, 3H), 7.12-7.14 (m, 3H), 6.60 (d, J=7.6Hz, 1H), 4.65 (s, 1H), 4.45 (br, 1H),
3.83-3.89 (m, 2H), 3.27-3.14 (m, 2H), 2.13-2.34 (m, 4H).

Example 66
25 pyridin-2-y1{4-[3-(trifluoromethoxy )phenyl]tetrahy dro-2H-pyran-4-yl} methanol

Example 66A
4-(3-(trifluoromethoxy)phenyl)tetrahy dro-2H-pyran-4-carbonitrile
The title compound was prepared according to the procedure of Example 59A,

30  substituting 2-(3-(trifluoromethoxy)phenyl)acetonitrile for 2-(3,4-dichlorophenyl)acetonitrile.

Example 66B
pyridin-2-y1(4-(3-(trifluoromethoxy)phenyl)tetrahy dro-2H-pyran-4-yl)methanone
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Exanmpl e 65

S5pyridin-2-y1{444-(trifluoronethyl)phenyl|tetrahydro-2H pyran-4-yll

nmet hanol ERan/E9IBSA PCT/CN2010/001213
4-(4-(trifluoronethyl)phenyl)tetrahydro-2H pyran-4-carbonitrile The title
conmpound was prepared according to the procedure of Exanple 59A,
10substituting 2-(4-(trifluoronethyl)phenypacetonitrile for

2- (3, 4- di chl Dhopedipoas®iva Préfarddticcdrhiad R Be fRBedure of Example 5913

pyridin trifluoromnethyl)phenyptetrahydro-2H pyran-4-yOret hanone
The tlt|séb5§‘6‘§?ﬁ%gﬁq&%é tuFspEBlesdtor ding to the procedure of Exanple 59B,

15 substituting Exanpl e 65A for Exanpl e 59A. Exanpl e 65C py ri
di n-2-y1{444- (trifluoronet hyl)phenyl] tetrahy dro-2H pyran-4-ylI| net hanol
The title conpound was prepared @8RS to the procedure of Exanpl e 59C,

20 sybsti tutp'yﬂ&n@xgméﬁgﬁﬁ&rt)ﬁém&%mhgné%;droﬂrﬂbﬁaﬁ é%nMﬂ%\zgol?gClg) > g H;M

(d, J=4.4Hz

1H), 4.65 (sThei%ﬂe compeund s, prmatﬁd agcgdngioghe pw-pedmof Egmzvle§9@4 (m 2H),
2.13-2. %sﬁmm Eddmp ES QR &xB8ple 59B. 'H NMR (400 Mz CDC13) 8.35 (4, /=4 4Hg
25pyr|d|n 2 1{ 443- &{rlfluoronethox%n&%bi;ltetra drio-2H yran4y1

net hanoltH, & Jebata.Je8 O e JH) Uk y B A 98-V {14 (maHy), éﬁ%(SZH- py ran-4-

Beanpl “E%'Eﬁsgi‘%g?ﬁ%‘J’Em?‘zwﬂa@(?{ T S I AS B RIBT e For

tri ace h le for
2- (304 di3er ﬂr(ﬁpﬂﬂhﬂp@cé%{?\%ﬁﬁ | e. Exanpl e 66B

pyridin-2-y1(4-(3-(trifluoronethoxy)phenyl)tetrahydro-2H pyran-4-yl)nmethano

ne
Example 67

pyridin-2-y1{4-[4-(trifluvoromethoxy )phenyl]tetrahy dro-2H-pyran-4-y1} methanol

15 Example 67A
4-(4-(trifluoromethoxy)phenyl)tetrahy dro-2H-pyran-4-carbonitrile
The title compound was prepared according to the procedure of Example 59A,

substituting 2-(4-(trifluoromethoxy)phenyl)acetonitrile for 2~(3,4-dichlorophenyl)acetonitrile.

20 Example 67B
pyridin-2-y1(4-(4-(trifluoromethoxy)phenyl)tetrahy dro-2H-pyran-4-yl)methanone
The title compound was prepared according to the procedure of Example 59B,

substituting Example 67A for Example 59A.

25 Example 67C
pyridin-2-y1 {4-[4-(trifluoromethoxy )phenyl]tetrahy dro-2H-pyran-4-y1} methanol
The title compound was prepared according to the procedure of Example 59C,
substituting Example 67B for Example 59B. 'H NMR (400 MHz, CDCL): 8.34 (d, J=4.4Hz,
1H), 7.45 (td, J=1.2Hz, J=7.6Hz, 1H), 7.01-7.13 (m, 5H), 6.54 (s, 1H), 6.53 (d, J=7.6Hz,
30 1H), 4.62 (s, 1H), 4.41 (br, 1H), 3.83-3.88 (n, 2H), 3.31-3.45 (m, 2H), 2.28-2.34 (m, 1H),
2.10-2.17 (m, 3H).

Example 68
2-(1-phenylcyclobutyl)-1-(pyridin-2-y1)ethanol
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The title conmpound was prepared according to the procedure of Exanple 59B,
substituti ng Exanpl e 66A for Exanple 59A. Exanple 66C

S5pyri di n-\weoea{2mM3316t ri f | uor omet hoxy) phenyl | t et r ahy PCT/CN2010/001213

dr o- 2H pyr an- 4-yl | met hanol The title conpound was prepared according
to the procedure of Exanple 59C, substituting Exanple 66B for Exanpl e 59B.
1H NWVR (400 MHz, CDC13): 8.35 (d, J=4.4Hz, 1H), 7.46 (td, J=2.4Hz, J=8.0Hz,
1H), 7.31 (t, J=8.0Hz, 1H), 7.108-7.14 (m 3H), 6.72 (s, 1H), 6.53 (d,
.1=-7 . 6H z , 1H), 463(s 1H), 448(8br 1H), 3.83-3.90 (m 2H),
3.29-3.43 (m 2H), 102.30-2.38 (rf<ampe68d 09-2 22 (m 3H). Exanple 67 pyri

din-2-ylf 4[4-(trifl UorOr@&y'i‘?%ﬁrf&@&%idbufyﬁﬁén@g@éta?éo 2H pyran-4-y1} net hanol
15Exanpl e 67A

210( 4- (; rifl Uamf@@?pﬁﬁmmﬂadéMDWIMW0aﬂ:ffaceEter;mﬂa:tlambiemThe title
u /
SubSti gt I'ng b2 ?ﬁlﬁ{tﬁ% C?‘qu‘gr one &83%1)(2 ?tg%fty?ri‘ﬂa%%%f“%gg’ 0.57

2- ( 3, 4- dicdhware egsled mydingle porGosttp ltﬂeefesuEﬁExallupd)m TG Bhixture was stirred at 70 °C

S The 1t TRt B ARE I ARRRORRERLR SRNE R BRRRE Bl o

e The titlecco ¥ Exanpl e
59B, s ulpsunetﬂ it ﬁ@ ifi afipher, aﬂdaemmme&walmﬂhgl FoSte (SEEXBRPI ThTmbined

di n-2- 444 trifl litetragh
B o o SO e S RS OR BB st B osmoptibe st isfiing 1o t he

pr OdéduMthwdE)panﬁ)échy&%h clubatopiapliyi (eirdampher: 6HRA efc@ﬂateEXHIm|t@g1595 1H NMR

7 o1 g aiond i oo o g Pnosri o leatiae s (o 1y, a7

(br, 1HXM+H)83388 (m 2H), 3.31-3.45 (m 2H), 2.28-2.34 (m 1H),
2.10-2.17 (m 3H). Exanple 68
Example 68B
15 ethyl 2-cyano-2-(1-phenylcyclobutyl)acetate
To a solution of Example 68A (3.0 g, 18.2 mmol) in ether (70 mL) was added
dropwise phenyl magnesium bromide (9.0 mL, 3.0 M solution in diethy! ether, 27.4 mmol).
The mixture was heated to 60 °C and stirred at this temp for 1 hour after addition was
completed. The reaction mixture was cooled to ambient temperature. The resulting dark
20  yellow solution was poured onto crushed ice and the pH was adjusted to about 5~6 with the
addition of 20% H,S0O,. The mixture was extracted with ethyl acetate/diethyl ether (1:1) (50
mLx2). The combined organic layers were washed with water and brine sequentially, dried
over NazSOy, filtered, and concentrated. The crude product was purified by reserve-phase
C18 column chromatography (eluted with H;0/MeOH = 1:4) to afford the desired compound
25 (3.7g 15.2 mmol, 83.6%). LC-MS: m/e =261.1 (M'+18). 'H NMR (400MHz, CDCls), &
(ppm): 7.36-7.23 (m, 5H), 4.00 (q, /,=6.8, Hz, J>=14.4 Hz, 2H), 3.91 (s, 1H), 2.80-2.73 (m,
1H), 2.65-2.55 (m, 3H), 2.21-2.07 (m, 1H), 1.99-1.88 (m, 1H), 1.05 (t, /=7.2 Hz, 3H).

Example 68C
30 2-(1-phenylcyclobutyl)acetic acid
Example 68B (3.4 g, 14.0 mmol) was dissolved in a 15% w/w solution of KOH
(104.6 g) in ethylene glycol and the mixture was heated to 200 °C (used blast shield) slowly.
The reaction was monitored by LC/MS until the disappearance of the starting material. The
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2- (1- phenyl cycl obutyl1) - 1- (pyri di n- 2- ypet hanol Exanpl e 68A et hyl

2-cyano- 2-cycl obutyl i deneacetate HVDS (69.6 g, 0.43 nol) was added dropw se
to 350 mwof2omoabile acid at anmbient 5 tenp over 5 m nut @esT/(Bpelomoex1Banone
(20.3 g, 0.29 nol) and ethyl cyanoacetate (65.0 g, 0.57 nol) were added in
single portions to the resulting solution. The m xture was stirred at 70 C
overnight after which it was cooled to anbient tenperature and the reacting

m Xt ur e reRBorMikines waht 10 aﬂibleﬁﬂ‘tem@ér@ﬁne aiNde B @«%ﬁ@omﬂg Al pracet at e
(500 nLx3).  The. conbi ned oogan C ers were dried over SA, f| ltered,

and coné’@ﬁtaﬁh’éﬁt‘é‘ﬁtotaéo‘&fg’f%#bc FFé‘“é’ieG Lpkhs@gesous tagenpras extragiesd with i fi ed by
flash cliicarmpénanap *OVSO(IQE%)WWH&@ 'b%aﬁi'&: IT%/EIS%& & OVelllQ/gzélh ttﬁteﬂa'dve t he

title conpound as yel | ow solid g

166. 2 (I@Pn@F‘PF‘femEieQ ee‘:%@@r‘l@é‘f WA USQdW RSt Séeletlﬁmléﬁmhéyplmf@mﬂnypacet ate
To assol(yt)ﬁompﬁm{gga;mly‘g 68A (3.0 g, 18 2 mol) in ether (70 nL) was added
dropwi se phenyl nagnesi Um bronide (9.0 nmL, 3.0 Msolution in diethyl ether,
27.4 mmol ). The m xture was heated to 60C and stirred at this tenp for 1
hour after addition was conpl et edgy,d ggegggacti on mxture was cooled to

anbi ent tenperature. The resulting d rk 20 yell ow sol uti on was poured onto
crushed ice and t heNoHethasy %Id}l%tbftlé’d(ltnhe@)ti obgtybaggiantide he addition of 20%

H2SO4. The m@%%;egmgm% I%Cég gwere ﬁ?ﬁalﬁ}eﬁﬁﬂ%{c’% her (1:1) (50

na, x2). The conbi ned organi c brlne
seq d@ nt ihgdroghlorgtiei (&4 goil/%ii HNE@Q)SBATH “hazpied mlawiibl agidrietbyinmatedd. 1 gThEO crude

duct | ut ed
W i 1S5 BCL HEcrohehahe Safteg ol i E AT ShERMAAE ' T
83. 699 . miguigSyasiliried Wlth@&@tel(mwnﬂ)@ld thieHq RS (aqao»mxumwl)th 8 (ppn)
7.36-7.
2. 80- 2. %hé"%meﬁ%‘e (4;0 ’gg iz)qgl%g‘{(o T’%?ﬁn)"réyﬂmi%’%ﬁ dil“("’d °’VE’LTE§Q25?4’§€‘6T888 (m 1H),
1 05 (t andeohcéntidied t@#fford Exlnvpoib T&BGuﬂé)ﬁm@ﬂetmhepyﬂﬁnﬂdﬂyob&emegmam@m aci d

3 d 150 | ut f KOH

(10486 gieimn cBiofhofbarbty P EIPHIo e oo 3Gl Bl Do Ppaind 2t I et cea
bl ast sBDéch))thﬂeowmpouﬂawdﬁ -DHC hi/er 2043 (MeHI X ored by LC/ MBS until the
di sappearance of the starting material. The reaction m xture was cooled to

anbi ent tenperature, diluted with water (200 nlL), and the pH was adj usted
to about 3 with concentrated HCl.Exhhglesggieous | ayer was extracted with

Na2SO%, i1t ered:  and OB PRl TR ERGS IRABIN was used i n the next
st epOwi t hout T6 ukditigon qunbrémsmtﬂdm (202, 93 ehmolPinAryieehhy dfdfuf30 &Kpnpl e 68D
55C. (2. e IO o R Gl P RO TO1Glf BORPGRT e (1.5 g, 15
8 Mol ) kefddAfttis(iémSer@ure ¥er BhdTbilovaddthytadiieibi yt 2¢6hiRn 62 Edarfple 84D th

tetrahydrofuran. At the end of addition, the mixture was allowed to reach ambient

temperature and stirred at 60 °C for 2 hours. The mixture was then cooled to 0 °C, and diluted

25  with ether (50 mL) and saturated aqueous NH,4C1 (60 mL). The organic phase was separated,

dried over Na;SOy, filtered, and concentrated. The crude product was used in the next step

without further purification (1.5 g, 5.97 mmol).

LC-MS: m/e =252.4 (M+H").

30 Example 68F
2-(1-phenylcyclobutyl)-1-(pyridin-2-yl)ethanol
To a solution of Example 68E (1.5 g) in 27 mL of dichloromethane: methanol (9:1)
was added NaBH4 (0.1 g, 2.6 mmol). The reaction was monitored by LC/MS,

dichloromethane was added to the solution upon completion of the reaction. The mixture was
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mol ) in 100 nL dichl oronet hane was stirred at roomtenperature overnight.
The resulting m xture was diluted wwth water (100 nL) and the aqueous | ayer
was extr awoediviivfisdi chl oromet hane (50 nlix3). The conbi rew/a@2gBNI0C21Bayer
was dried over Na2SO4, filtered, and concentrated to afford yellow oil. The
crude product was purified by reserve-phase C18 15 col um chronmat ogr aphy
(H20/ CH3OH=1:4) to afford desired conmpound (2.2 g, 9.4 mmol, 89.5% of

title compdndih wdterMiiedBver Na,884 add filhbilt)The Bt BIRU& s purified by
2- (1- phenyl c?{cl Q yri 2- et hanone 20To a sol uti on of

butyl)-1- di n- I
2- br ono PRI Yf‘éH{’&%el)gt,ed w_&g PRiRipum Pthgf 10AcE Y Brig afordditlg sompomdi§4 8. 6 M
n-but yl 1lediablipy bo) hesans ssf-HBvin)was <agded 'Eneui SV, dfc1§; s The
m xture vvas) kept at this tenperaturé for 1 hour, followed by addition of a
sol ut | oRPRSY: @(&@F@P@W?Wa {3 Haydb ot of Gé /1720 Hae2eh®Haf IFRdaRe (ton, t he

m Xt §r e j4@s 1%@-&94@%@% 7@1@Fi.§ﬁ§m,tggmgﬁfsaeqyy@4.%m,%L'grgrW t}@E %.té Cfor 2

hours. The m xture was en cool e 0 . and dilute er (50
nL) and (& dtr3Hded>2dddu NG S42SD (e 8HN2)39-210fe(mb YA HI 8O- hBabe WlBs separ at ed,
dried over Na2SO4, filtered, and concentrated. The crude product was used
in the next step without further purification (1.5 g, 5.97 mol). LC ME:
rn/e = 252.4 (MrH+) . 30Exanpl e 68Example 69

2- (1- phenyl cycl obuty iy sl i 2 he s a sol ution of
Exanpl e 68E (1.5 0 Bl RS by G 8B din 2 v b (9:1) was added
NaBF4 (0.1 g, 2,6 mml). The reaction was nonitored by LC M5,

di chl oromet hane was added to thegol tei69§ upon conpl etion of the reaction.
The m xture was washed with water, driéd over Na2SO4, and filtered. The

crude product was puatlivl 2¢tt(byhlproplimay BtsiclobutsibiaTyaedaseted wi t h petrol eum

et her/ Et OAc ¢, 5 f i.tle ¢ ) oL 6 37.29% .
LC-Ms: ESI - @%}ﬁﬁg@@dﬁ&%ﬁ@ﬁeﬂ36@,%“%’1?%&8@%% 055&3@2%31 PPin): 10.82
(br, 2Hpybsttube 4-dhlodpbernInkignesiidy brodni @6fof plebnylagResdmiiromi®7. 8 Hz, 1H), 7.60
(t,,5J= IH) 7 29 7.24(m 311), 7.19-7.11 (m 3H), 4.75 (g, J1=4.8
. 1%2:393\4,'@%1’:1/%*?’0021@?‘%3; "4=--7.3 Hz, J2=14.2 Hz 1H). 2.54-2.50 (m 2H),
2.39-2.08 (m 411), 1.89-1.82 (m 111). Exanple 69
2-[ 144-chl or ophenyl ) cycl obut yl ] - %ﬁg@é{g:@gn 2-ypet hanol 10 Exanpl e 69A et hyl
2-(1- (4-chl orophenyl)cycl obutyl)-2= cetate

2-(1-(4-chlorophenyl)cy clobutylacetic acid

The title compound was prepared according to the procedure of Example 68C,
20  substituting Example 69A for Example 68B.

Example 69C
2-(1-(4-chlorophenyl)cyclobutyl)-N-methoxy -N-methylacetamide
The title compound was prepared according to the procedure of Example 68D
25  substituting Example 69B for Example 68C. LC-MS: m/e = 268.1 (M+H").

2

Example 69D
2-(1-(4-chlorophenyl)cyclobutyl)-1-(pyridin-2-yl)ethanone
The title compound was prepared according to the procedure of Example 68E,
30  substituting Example 69C for Example 68D. LC-MS: m/e = 286.2 (M+H").

Example 69E
2-[1-(4-chlorophenyl)cyclobutyl]-1-(pyridin-2-y1)ethanol
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The title conmpound was prepared according to the procedure of Exanpl e 68B,
substituting 4-chl orophenyl magnesi um brom de for phenyl magnesi um brom de.
15 LC MsS:won2e122018806. 1 ( M++23) . Exanpl e 69B PCT/CN2010/001213

2- (1- (4-chl or ophenypcycl obut ypacetic acid The title conmpound was
prepared according to the procedure of Exanple 68C, 20 substituting Exanple
69A for Exanple 68B. Exanple 69C

2-(1-(4-chl %gahsea&hg&ﬁa&mpyﬂey&édAﬂaé@ﬁ@%h%m\hybﬁmﬁ@mm The
title conpoun ared according to the rocEl;;iurnE f %a e 68D 25
subst i tabstitefinEExemb BB’O#%& 4 BRI Lmie5d8

Exanpl ( e t 18-8R¥r(ind3MY, 2:68 H*faﬂone

The ti ﬁﬁ@%gégm\g%lﬁ dDém @(@&Qr gzb acpcg?rgﬁg M?%St?]e r(oce&{ne p@ Exanpl e 68E,
30 subsfﬂz ﬂhlt),|7n<g1 (Iéxé?l’&pﬂ&z 61§E7f2(3r(dd&>(err¥1ﬂléz g19.8 Tl ég 6% (MrH+) .

2012) 0T3S T AT OO L R v pr cpar e

accor di hgp-2.63 (the3hhy, b88dl0dmpiHExanpl e 68F, substituting Exanple 69D for
Exanpl e 68E. LC-Ms: ESI-MS (MrH+): mie = 288.2. 11-1 NWR (400MHz, CDCL3), 6
(ppm: 8.60 (d, J 5 6 Hz, 1H), 8.18-8.06 (m 3H), 7.68 (t, J=6.4 Hz, 1H),
7.41 (d, J=s. OHz 7.22 (dd, BespledOHz, J2=6.8 Hz, 4H), 4.74 (g, J1=4.0

Hz, 5J2=8.8 Hz, Z1. H, 2.54-2.43 (m
oH), 2.37-2.30 (m %H)(%fg‘%ﬁ‘g’ﬂ?y%”?"b@‘@zkﬁ (pb%a%qu %D%[%amgn 1H. Exanple 70
241414 4-f | uor ophenyl ) cycl obut y1] - 1- (pyri di n- 2-yl ) et hanol 10

Example 70A

ethyl 2-cyano-2-(1-(4-fluorophenyl)cyclobutyl)acetate
The title compound was prepared according to the procedure of Example 68B,
substituting 4-fluorophenylmagnesium bromide for phenylmagnesium bromide. LC-MS: m/e
15 =2792 (M'+18).

Example 70B
2-(1-(4-fluorophenyl)cyclobutyl)acetic acid
The title compound was prepared according to the procedure of Example 68C,

20  substituting Example 70A for Example 68B.

Example 70C
2-(1-(4-fluoropheny1)cyclobutyl)-N-methoxy-N-methylacetamide
The title compound was prepared according to the procedure of Example 68D,
25  substituting Example 70B for Bxample 68C. LC-MS: m/e =252.2 (M+H").

Example 70D
2-(1-(4-fluorophenyl)cyclobutyl)-1-(pyridin-2-yl)ethanone
The title compound was prepared according to the procedure of Example 68E,

30  substituting Example 70C for Example 68D. LC-MS: m/e =270.2 (M+HY);

Example 70E
2-[1-(4-fluorophenyl)cy clobutyl]-1-(pyridin-2-yl)ethanol
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Exanpl e 70A et hyl 2-cyano-2-(1-(4-fluorophenyl)cycl obutyl)acetate

The title conpound was prepared according to the procedure of Exanple 68B,
subst i t utwogon/dibaier ophenyl nagnesi um brom de for phenyl ragr@aiwomem de.
LCMs: me 15 = 279.2 (WA-18). Exanple 70B

241- (4-f 1 uorophenyl ) cycl obut ypacetic acid The title conmpound was
prepared according to the procedure of Exanple 68C, 20 substituting Exanple

;0?\11‘42 r f FX aﬂmhﬁtltﬁﬁﬁmpﬁﬁrﬁl Wéﬁrgﬁ&d acciordmg to I\tl_he prtocedure oftExample 68F, "
uara met hox me acet am de e

title CSWBWHEg ﬁfé%“lé‘? Z%?‘Eggty %ﬁéﬁnbct%s tﬁ%“ﬁ?é\ééﬁﬁr@/%‘fzﬁx%nﬁ e 68D, 25

subst i tmmmm(ﬁmm)b@cm% fn): @@Wﬁ'ﬁsﬁﬁ% 1t=16;8l\@ dTUE12, 222527 § MEHT) .

Exanpl e ég) 144-f | uoro E 1 obut 2 ri d| n- 2- ypét hanone

The titl c?o‘%p v&é’g 7p?’2€5‘a~|’ éclé*r)cﬂ tq, dn’tﬁf%%@cé&d%/@zﬂi 64 4hpl e 68E,

30 sybstjicg gz = 7 H+)

Exarrgl e $0g 224%{)??“ ug}%ﬁﬁg%y )@c%tﬁt%ﬁ? h%yﬁzd%%gﬁﬁe?ﬂa%gw :

The tit Pé3¢OnPdlddove H’rg ar2ed-%exE: dHng - §%1 S(Plgﬂplﬁicedure of Exanpl e 68F,

substituti ng Exanple 70D for Exarrple 68E, LC-Ms: ESI-M5 (MtH+): nie =

272.2. I1i NVR (400MHz, CDC13) 8_(ppm: 8 61 (d, J=5.6 tz, 1H), 8.15 (td,
J112HzJ278Hz 7.67-Px®wlgW 4H), 7.41 (d, J=8.0 Hz, 1H), 7.15

(td, J1=2.4, Hz }11;0 NPel J ?ﬁ{ﬁ) 4.72 (q, J1=4.0
Hz, J2=8.8 Hz, gl%o mﬁ{%yg%%m’(l lé%ﬁrb%@% ' 2.55- 2.43 (m
2H) 102, 36229(m "1H), 220205(m 3H), 1.88-1.80 (m 1H). Exanple 71
241- (3-fl uorophenypcycl obut y1] '1‘Eix91¥1f)1ie‘37lilﬁ' 2-yl)ethanol 10 Exanple 71A

ethyl 2-cyano-2-(1-(3-fluorophenyl)cy clobutyl)acetate
The title compound was prepared according to the procedure of Example 68B,

substituting 3-fluorophenylmagnesium bromide for phenylmagnesium bromide. LC-MS: m/e
15 =262.3 (M+H").

Example 71B
2-(1-(3-fluorophenyl)cyclobutylacetic acid
The title compound was prepared according to the procedure of Example 68C,
20 substituting Example 71 A for Example 68B.

Example 71C
2-(1-(3-fluorophenyl)cyclobutyl)-N-methoxy-N-methylacetamide
The title compound was prepared according to the procedure of Example 68D,
25  substituting Example 71B for Example 68C. LC-MS: m/e = 252.2 (M+H").

Example 71D
2-(1-(3-fluorophenyl)cyclobutyl)-1-(pyridin-2-yl)ethanone
The title compound was prepared according to the procedure of Example 68E,
30  substituting Example 71C for Example 68D. LC-MS: m/e = 270.1 (M+H").

Example 71E
2-[1-(3-fluorophenyl)cyclobutyl]-1-(pyridin-2-yl)ethanol
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et hyl 2-cyano-2-(1-(3-fluorophenypcycl obut ypacet ate The title
conpound was prepared according to the procedure of Exanpl e 68B,

subst i t utwogoRy/dibaier ophenyl nagnesi um brom de for phenyl ragr@aiwnomem de.
LCMs: me 15= 262.3 (M1-H+). Exanple 71B

2-(1-(3-fluorophenyl)cycl obutyl)acetic acid The title conmpound
was prepared according to the procedure of Exanple 68C, 20 substituting
Exanpl e 71A Tloe titlexcanip bend68is prdpueedat@rdidgGo the procedure of Example 68F,

2 (3 oL GRPRERA PUPL PR TR eI Gcgan s vy (o Te
subst i t MMRGOEXATPCDCELB (hon): Bz andre2ifB o2 (cCJMSS H2l BI85 %d2/EMEH) .

The i P Cop Bt onde® b Bial B Whctst B 1 007 1K Yol CaalPhi  Bhinpl e 6aE,

30 ssibsy+1.61HzMg)EX 88pI8e (A 1LEY 0174 e Il 3eHH F1:8. 419z NB), 1%4 @, 5¢1~23(Hz1 (MrH+) .

el e Eahub it o RN 3k 3 1Y) bbb B et 0Bk

substit uH).ng Exanple 71D for Exanple 68E. LC-Ms: ESI-MS (MtHt): me =
272.1. 1ff NWR (400MHz, CDC13), 5 (ppm: 10.94 (br, 2H), 8.62 (d, J=5.6 Hz,
1H), 8.15 (td, J1=1.1, Hz, J2=8.0 Hz, 1H), 7.65 (t, J=6.4 Hz, 1H), 7.4 (d,
J=8. 0Hz, 1H), 727722(m 1H) EX 14713 5J76Hz 1H) 6.88-6.82 (m

2H), 4.74 (q, Ji=4.3 Hz J1=7.6 Hz, .12=14.4 Hz,
H 1%y, 2.56-2.47 Gl (éw}ﬂortzphswlwé@bl(txﬂ liﬂ)ndﬂzZﬁ@etbarm (m 3H), 1.90-1.81
(m 1H). Exanple 72

10241- ( 3- chl or ophenyl ) cycl obut y1] - 1- (pyrl di n- 2-yl) et hanol Exanpl e 72A et hyl
2- (1- (3-chl orophenyl ) cy  cl obut y1)Expmpo73foacet at e

ethyl 2-(1-(3-chlorophenyl)cy clobutyl)-2-cy anoacetate
The title compound was prepared according to the procedure of Example 68B,
15  substituting 3-chlorophenylmagnesium bromide for phenylmagnesium bromide. LC-MS:
m/e =278.1 (M+H").

Example 72B
2-(1-(3-chlorophenyl)cy clobutyl)acetic acid
20 The title compound was prepared according to the procedure of Example 68C,
substituting Example 72A for Example 68B.

Example 72C
2-(1-(3-chlorophenyl)cy clobutyl)-N-methoxy-N-methylacetamide
25 The title compound was prepared according to the procedure of Example 68D,
substituting Example 72B for Example 68C. LC-MS: m/e =268.1 (M+H").

Example 72D
2-(1-(3-chlorophenyl)cyclobutyl)-1-(pyridin-2-yl)ethanone
30 The title compound was prepared according to the procedure of Example 68E,
substituting Example 72C for Example 68D. LC-MS: m/e = 286.2 (M+H").

Example 72E
2-[1-(3-chlorophenyl)cyclobutyl]-1-(pyridin-2-yl)ethanol
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The title conmpound was prepared according to the procedure of Exanpl e 68B,
15 substituting 3-chl orophenyl magnesi um brom de for phenyl nagnesi um

brom de. wG2M01pd16 = 278.1 (M-H+). Exanple 72B PCT/CN2010/001213

2- (143-chl orophenyl ) cycl obutyl )acetic acid 20The title conmpound was
prepared according to the procedure of Exanple 68C, substituting Exanple
72A for Exanple 68B. Exanple 72C

2- (1-( 3;jchl orm@dnwha)gﬁmlm ap&betciuc{nﬁalhg)tswhé\bﬁ@édhbéI@@%ﬁﬁM@% §5The title
conpounda was .pr ar C [ (0] e procedure of e

Cober t S Rt ERRHe TIEe Bl o oLl TRV o 2R Ba gAY R )

Exanpl e (402D, Cbc(ls?r TRbAY: qmiosr(lml iIQ)/@|6©Q&JtJ¥§)5Tﬂz (y l’8l1dl(m27 ypi%tﬁ@none 30The

title co ound wa ared according to ocedur e of Exanpl’e 68E,
subst it 4t ﬁbJ‘é(%ﬁlﬁ’l ’3’1)72@3 fdor =& HApIY: 68D {@(ﬁﬂ? 1. 2-286(p, H+) .

Exanpl e4 72k, 24418 H§ J9=rd @HQpﬂi@pm@x& Iﬁtzw: M;L]J;dem/ﬁm) 215822 y5 ¥rﬁt hanol

The title conmpound prepared according t he procédure of Exanple 68F,

subst i t dEbAGOBRANP Wﬁéﬁfwﬁ(&éﬁblle%@s@ (anMs ESI - MS (MrH+): 288. 2.

| HNVR (400MHz, CDC13), 8 (ppm): 11.05 (br, 2H), 8.60 (d, J=5.6 Hz, 1H),
8.13 (t, j=7.2 Hz, lH) 7.63 (t, J=6.6 Hz, 1H), 7.38 (d, J=-8.0 Hz, 1H),
7.21 (t, J=8.0 Hz, 7.12-7. 10Emmmed3 54, 73 (q, J1=4.8 Hz, J2=8,4 Hz,

1H), 2.68 (q, 3128%3)3%1&&0%89)3?%1@ -)lu(éx{ﬁcﬁn-%g[b;gﬁﬁ@l 2H), 2.36-2. 29 (m

1H), 2.25-2.06
2- [10(3 4-di chl orophenyl ) cycl obuty1] - 1- (pyri di n- 2- yDet hanol

Example 73A
ethyl 2-cyano-2-(1~(3,4-dichlorophenyl)cyclobutyl)acetate
The title compound was prepared according to the procedure of Example 68B,
substituting 3,4-dichlorophenylmagnesium bromide for phenylmagnesium bromide. LC-MS:
15  m/e=334.1(M"+23),

Example 73B
2-(1-(3,4-dichlorophenyl)cyclobutyl)acetic acid
The title compound was prepared according to the procedure of Example 68C,
20  substituting Example 73A for Example 68B.

Example 73C
2-(1-(3,4-dichlorophenyl)cy clobutyl)-N-methoxy-N-methylacetamide
The title compound was prepared according to the procedure of Example 68D,
25  substituting Example 73B for Example 68C. LC-MS: m/e = 302.0 (M+H").

Example 73D
2-(1-(3,4-dichlorophenyl)cyclobutyl)-1-(pyridin-2-y1)ethanone
The title compound was prepared according to the procedure of Example 68E,
30  substituting Example 73C for Example 68D. LC-MS: m/e =320.2 (M+H").

Example 73E
2-[1-(3,4-dichlorophenyl)cyclobutyl]-1-(pyridin-2-y1)ethanol
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10 Exanmpl e 73A ethyl 2-cyano-2-(1-(3,4-dichlorophenyl)cyclobutyl)acetate
The title conpound was prepared according to the procedure of Exanple 68B,
substi t utwogo/m9xischl or ophenyl magnesi um brom de for pheoylaegrasiam 7
bromide. LGMS: 15me = 334.1 (M++23), Exanple 73B FUL/UN aVIVZ gy ] 4
2-(1- (3, 4-dichl orophenypcycl obut ypacetic acid The title conmpound
was prepared according to the procedure of Exanple 68C, 20 substituting

Exanpl e 73A TBé tilfxaipon SR prépapddRkbrdid€io the procedure of Example 68F,
2-(1-(3,4-dichloro Iagng/l %c cl obutgl) - N et ho>1<\%/- N- et hyl acet am de

The ti t FESHOERSER 430 %&é?“é‘ﬂle EokErMg BS-MKVpHIc BT 322%F Branpl e 68D,
25 subs iNNIRI(400yHEx @i g, a?@?nﬁzmslia,mlméaﬁ), 143 MU, Az J302 Q7 (MEHT) .
Exanpl e 7§>D 2-_%)1 -(3,4-dichl orophen%Ock/cl obut}élé_-[ 1- ggérl di n- 2- ypet hanone
The tit LE)Cotfpbethtivdd: Btepa? €8 ADcdPUhd=1 6 Hend Dot de@alimset B2, 1Banpl e 68E,
30 swybsgidoybd, Mg, BaT 522! 2.0, )M 1782 F 3. (MrH) .
Exanpl e373é 2- iﬁiﬁ%gﬁ%?ggﬁ?ﬁgﬁ?i@%?%b@u%%nw?w?yir%?néé%—ﬁ’) et hanol

WO 2012/1(3315.9137175([#3(#, 2010/ 001213 rlai | ANUUI Z The title conpound was prepared
according to the procedure of Exanple 68F, substituting Exanple 73D for

Exanpl e 68E. LC-Ms: ESI-MS (MrH+): mie = 322.1. 1H NWR (400MHz, CDCL3), 5
(Ppm): 8.48 (d, J=4.4 Hz, 1H), 7.Bsemmle7431=1.7 Hz, 12=7.7 Hz,

1-(pyridin-2-yl)-2-{1-[3-(trifluoromethyl)phenyl]cyclobutyl} ethanol
10
Example 74A
ethyl 2-cyano-2-(1-(3-(trifluoromethyl)phenyl)cyclobutyl)acetate
The title compound was prepared according to the procedure of Example 68B,
substituting 3-trifluoromethylphenylmagnesium bromide for phenylmagnesium bromide.
15
Example 74B
2-(1-(3-(trifluoromethyl)phenyl)cyclobutyl)acetic acid
The title compound was prepared according to the procedure of Example 68C,
substituting Example 74A for Example 68B.
20
Example 74C
N-methoxy-N-methyl-2-(1-(3-(trifluoromethyl)phenyl)cyclobutyl)acetamide
The title compound was prepared according to the procedure of Example 68D,
substituting Example 74B for Example 68C. LC-MS: m/e =302.1 (M+H").
25
Example 74D
1-(pyridin-2-y1)-2-(1-(3-(trifluoromethyl)phenyl)cy clobutyl)ethanone
The title compound was prepared according to the procedure of Example 68E,
substituting Example 74C for Example 68D. LC-MS: m/e = 320.4 (M+H").
30
Example 74E
1-(pyridin-2-y1)-2-{1-[3-(trifluoromethyl)phenyl]cyclobutyl} ethanol
The title compound was prepared according to the procedure of Example 68F,
substituting Example 74D for Example 68E. LC-Ms: ESI-MS (M+H") m/e = 322.1,
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1H), 7.38-7.34 (m 2H), 7.15-7.12 (m 2H), 6.99 (d, J=7.6 Hz, 1H),
1H), 53.90 (br, 1H), 2.64-2.57 (m 1H),2.46-2.39 (m 1H),
1.86-1.77 (m 1H) pCExaNIplognoTA31- (pyri

J=8.4 Hz,
2. 35- 2. 26W0rep122Hp3152. 17-2. 03 (m 3H),
din-2-y1)-2- {143 -(trifluoromethyl)ph enyl] cy cl obutyl } ethanol

74A et hyl 2-cyano-2-(1-(3-(trifluoronethyl)phenyl)cycl obutypacetate The

4.35(d,

Exanpl e

title conpound was prepared according to the procedure of Exanpl e 68B,
substi t UHINMR 34 aomii wcg anmezrw(h rgeﬁwm)bfsmdﬁ thOH)Pheng magnesi um

brom de.

fl t hyl ) ph | obut t
The 1 VESOmdard %swér@ qdea%;%%?éﬁfésq dtﬁea%éé%éa%zzﬁﬁsce
substi t i N, E&@rmlzquﬁ o3 £ |18, 6802 FXaRES, 245205 (m, 3H), 1.88-

ic acid
Ie 68C,

N- net hoxy- N- et hyl - 2- (1- (3 (trifl dor ())met hyl ) phenypcydobut ypacet ani de The

title compéintt

S pr epared according to the procedure of Exanple 68D,

subsgi tuti ng Exanple 74B for Exanple 68C. LC-Ms: nfe = 302.1 (MrH+).

Exanpl e

obut ypet han one The title conpoun8x

of Exanpl e 68E, 1sphsdid
320. 4 (MeHH) . Exabnra

10

15

20

25

30

74D 1-(pyridin-2-y1)-2-0 -(3-(trifluoronethyl)phenyl)cy cl
ep? epared according to the procedure

= bﬂﬁg -191-FX @R Rorh ey hHenyREFRb Ry 1 P&hAnok & VB! e =

Example 75A
ethyl 2-cy ano-2-(1-(4-(trifluoromethyl)phienyl)cy clobutyl)acetate
The title compound was prepared according to the procedure of Example 68B,
substituting 4-trifluoromethylphenylmagnesium bromide for phenylmagnesium bromide.
LC-MS: m/e =312.1 (M+H").

Example 75B
2-(1-(4~(trifluoromethyl)phenyl)cyclobutyl)acetic acid
The title compound was prepared according to the procedure of Example 68C,

substituting Example 75A for Example 68B.

Example 75C
N-methoxy-N-methyl-2-(1-(4-(trifluoromethyl)phenyl)cyclobutyl)acetamide
The title compound was prepared according to the procedure of Example 68D,
substituting Example 75B for Example 68C. LC-MS: m/e =302.4 (M+H").

Example 75D
1-(pyridin-2-y1)-2-(1-(4-(trifluoromethyl)phenyl)cy clobutyl)ethanone
The title compound was prepared according to the procedure of Example 68E,
substituting Example 75C for Example 68D. LC-MS: m/e = 320.4 (M+H").

Example 75E
1-(pyridin-2-y1)-2-{1-[4-(trifluoromethyl)phenyl]cyclobutyl} ethanol
The title compound was prepared according to the procedure of Example 68F,
substituting Example 75D for Example 68E. LC-Ms: ESI-MS (M+H"): m/e =322.2. 'H
NMR (400MHz, CDCls), 6 (ppm): 8.49 (d, J/=4.4 Hz, 1H), 7.59-7.55 (m, 3H), 7.40 (d,
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1-(pyridin-2-y1)-2- {143-(trifluoronethyl)phenyl] cy cl obutyl} ethanol The
title conpound was prepared according to the procedure of Exanpl e 68F,
substi t utwogoxapgase 74D for Exanple 68E. LC-Ms: ESI - MSpChkmRd10mbe213 322. 1.
1HNVR (400MHz, CDC13), 8 (ppm: 8.48 (d, J=4.8 Hz, 11-1), 7.58-7.41 (m
5H), 7.13 (q, Ji=5.4 Hz, J2=7.0 Hz, 1H), 6.94 (d, J=8.0 Hz, 1H), 4.34 (dd,
Ji=3.0 Hz, J2=9.4 Hz, 1H), 3.79 (br, 1H), 2.68-2.62 (m 1H), 2.53-2.46 (m

1H), 2. 433203 H)M.12k) /,=23.23% 12% s(ig, 1ﬁ|‘i¥6.951-(df,3§27_.éHz7,QH%W.MJ(W,-L%.(EXG‘W' e 75
1- (pyri ?_k;l 2_}/1%2@%44_“ rifluoromethy )ghenyl i cycl obutyll "et hanol Exanple
75A 10etHyf2=3L & ¥anbH 22 6P-% 92 (0 1) 30k @b T §|P$Zpﬁ‘éﬁ3}9}‘@y8ﬂ%@~}|3)la(@et ate The
title compard whgn BHHPASE 7866016 Ng to the procedure of Exanple 68B,
substituting 4-trifluoromethyl phenyl magnesi um broni de for phenyl nagnesi um

brom de. LCGMS: mle = 312.1 (MtH+). 15Exanple 75B

2-(1s(4-(trifluoronethyl )phenybcyg&gﬂgg ypacetic acid The title
conmpound was prepared according to the procedure of Exanple 68C,
substituting Exlaaadrlémﬁ'sﬂ)'fzdrl'[E%EWHP@HGQBXY)BMHWMC@UWB@MHOI

N- net hoxy- N-net hyl - 2- (1- (4-(trifluoronmet hyl)phenyl)cycl obutyl)acetam de The
title conpound was prepared according to the procedure of Exanple 68D,
substituting Exanple 75B for ExarfxeepBd6A LC-MS: rn/e = 302.4 (MrH+).
25Exanpl e 75D

1- (pyridin-2- 1)e_tl?/_1(2 10-y ?ndfq%t(lr ﬁ‘ ﬁ%%?oé?r%? %,’?3%’%%"%%? %lg%lft}g%aﬁ?tgtﬁet hanone The
titlld corrpou’ﬁ%e Hijtescopmepat web reranddcevgdingtottheporwivediEsample BRB | e 68E,
substi t Wi : | . C- MS: = 0. Ht) .
SOQaWF%BS{;%E%?%%Iﬁ%%&{PT) \2 {%Eﬂgﬁ? F?#?%?)@glﬁ%ﬁiﬁg}l gﬁé%éf cey cl butyl}
et hanol LC-MS: mfre345.2 (M+d8hpound was prepared according to the procedure of
Exanpl e 68F, substituting Exanple 75D for Exanple 68E. LC- Ms: ESI-MS
(MHHH) : me = 322.2. 11-1

Example 76B

15 2-(1-(4-(trifluoromethoxy )pheny!)cy clobutyl)acetic acid
The title compound was prepared according to the procedure of Example 63C,

substituting Example 76A for Example 63B.

Example 76C
20 N-methoxy-N-methyl-2-(1-(4-(trifluoromethoxy )pheny1)cy clobutyl)acetamide
The title compound was prepared according to the procedure of Example 68D,
substituting Example 76B for Example 68C. LC-MS: m/e =318.3 (M+H").

Example 76D
25 1-(pyridin-2-y1)-2-(1-(4-(triftluoromethoxy )phenyl)cy clobutyl)ethanone
The title compound was prepared according to the procedure of Example 68E,
substituting Example 76C for Example 68D. LC-MS: m/e = 336.2 (M+H").

Example 76E
30 1-(pyridin-2-y1)-2-{1-[4-(trifluoromethoxy)phenyl]jcyclobutyl } ethanol
The title compound was prepared according to the procedure of Example 68F,
substituting Example 76D for Example 68E. LC-Ms: ESI-MS (M+H"): m/e =338.2. 'H
NMR (400MHz, CDCls), 8 (ppm): 10.83 (br, 2H), 8.58 (d, /=5.2 Hz, 1H), 8.13 (t, /=7.8 Hz,
1H), 7.64 (d, J=6.6 Hz, 1H), 7.40 (d, /=8.0 Hz, 1H), 7.14 (dd, J;=8.6 Hz, J,=47.4 Hz, 4H),
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NVR (400MHz, CDC13), 8 (ppm: 8.49 (d, J=4.4 Hz, 1H), 7.59-7.55 (m 3H),
7.40 (d, J=8.4Hz, 2H), 7.14 (q, Ji=5.2 Hz, J2=6.8 Hz, 1H ), 6.95 (d,

J=7. 6Hz, wl2p1201845(dd, J1=3.0 Hz, J2=11.2 Hz, 1H ), 2.eeTANaR10{00121BH),
2.51 (g, J1=8.8 Hz, J2=20.0 Hz, 1H), 2.42-2.31 (m 2H), 2.22-2.04 (m 3H),
1.88-1.78 (m 1H). 5Exanple 76 1-(pyridin-2-yl)-2-
{144-(trifluoronethoxy)phenyl]cycl obutyl} ethanol Exanple 76A ethyl

2- cy ano-4276((&;Ji44.0 Hzj Jz#ﬂ@rfﬁmﬂhaw)(@Uﬁmx%ﬂhmwapﬁtmlezwgg@ml tle

SSEE?FPE}T%A%3&{I$&%§ Zu%f%ﬁg Uﬁ’gl Lﬁ%hggﬁﬁgﬁ@g?ﬂ;neb%mﬁgnﬂre phenyl magnesi um
bromde. LC-MS. nmle = 345.2 (We+18). Exanple 76B

152-(1-(4-(trifl uoronet hoxy) phenyl cycl obut ypacetic acid The title
conpound was prepared according t X¥HRle gf ocedur e of Exanpl e 68C,

substsi t uti ng EXB(Rki@in/BN)120f1-BX@RbnkEBxy bfe1tR$y1} ethanol
20N- net hoxy- N-net hyl -2- (1- (4-(trifl uor onet)ﬁﬁi%gyphenylg) ceycaln(())but ypacet am de

The title conpound was prepared according to the procedure of Exanple 68D,
substituting Exanple 76B for ExamplampR8Ga LG MS: mle = 318.3 (MrH+).
Exanpl e 76D

251- (pyri di n- 2- yeihl 2-qyenq-2-({3-(triflypseaetbenyonbeyy s plpbyhase@isut ypet hanone

The title com@@ﬁm uld (gq&g Exanpl e 68E,
substl tuti ng@ 3 I%@GC ?%?I%I@%&ﬁ&sh%% tBQCpITolS'@duPer ng% 6(%% {MEHY) .
0d

Pl e Syt meﬁh%ywynﬂmag@mw@dﬁ fqrmbwm@msaym;bmw ]cy cl

obutyl LetRap@ =345 0 avliNg).ti t1 e conpound was prepared according to the
procedure of Exanple 68F, substltutl ng Exanpl e 76D for Exanple 68E. LC- Ms:

ESI-M5 (MrH+): mle = 338.2. 1H NWR (400MHz, CDC13), 5 (ppm: 10.83 (br,

2H), 8.58 (d, J=5.2 Hz, 1H), 8.13 Jq.BHZ,IH) 7.64 (d, J=6.6 Hz,

1H), 7.40 (d, J=8.0 Hz, 1H), 7.14 8.6 Hz, J2=47.4 Hz, 4H),
2-(1- (3 (trlﬂuoromethoxy)phenyl)cyclobutyl)ace‘uc acid

15 The title compound was prepared according to the procedure of Example 68C,
substituting Example 77A for Example 68B.

Example 77C
N-methoxy-N-methyl-2-(1-(3-(trifluoromethoxy )phenyl)cy clobutyl)acetamide
20 The title compound was prepared according to the procedure of Example 68D,
substituting Example 77B for Example 68C. LC-MS: m/e = 318.0 (M+H").

Example 77D
1-(pyridin-2-y1)-2-(1-(3-(trifluoromethoxy)phenyl)cy clobutyl)ethanone
25 The title compound was prepared according to the procedure of Example 68E,
substituting Example 77C for Example 68D. LC-MS: m/e = 336.2 (M+H").

Example 77E
1-(pyridin-2-y1)-2-{1-[3~(trifluoromethoxy)phenyl]cyclobutyl} ethanol
30 The title compound was prepared according to the procedure of Example 68F,
substituting Example 77D for Example 68E. LC-Ms: ESI-MS (M+H"): m/e =338.1. 'H
NMR (400MHz, CDCls), 8 (ppm): 8.50 (d, J=4.8 Hz, 1H), 7.59 (id, J;=1.9 Hz, J,=7.6 Hz,
1H), 7.35 (t, /=8.0 Hz, 1H), 7.26-7.23 (m, 1H), 7.17-7.12 (m, 2H), 7.05 (dd, /;=1.0 Hz,
J>=8.2 Hz, 1H), 6.94 (d, J=7.6 Hz, 1H), 4.36 (dd, J;=3.0 Hz, J>=9.4 Hz, 1H), 3.77 (br, 1H),
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4.76 (q, J1=4.0 Hz, J2=7.8 Hz, 1H), 2.64 (q, Ji=7.5 Hz, J2=14.2 Hz, 1H),
2.51-2.44 (m 2H), 2.37-2.30 (m 1H), 2.25-2.04 (m 3H), 1.89-1.80 (m 1H).
Exanpl e WoRdtqqy3is di n-2-yl)-2- {143 -(trifl uoronet hoxyrpreNtyiojoocaiscl
obutyl } ethanol Exanple 77A ethyl
2-cyano-2-(1-(3-(trifluoromethoxy)phenyl)cycl obutypacetate The title
compound was prepared according to the procedure of Exanple 68B, 10

subst i t W deaps5Bah,NHh] usT-07B (MY Dhengh gzmsmmzhfe . 9.),hs-1PRRmy | magnesi um
brom de. | C I\/Béntl mﬂg = 345. g ((ml\/?+18) Ex@grrp l'e A )

2-(1-(3- 134[5“ f | uor onet hoxy) phenypcycl obut ypacetl c acid 15The titl e conpound
was prepar edias Gleided thd tﬂeffsreg&ﬁg:@&aarea d@@‘cnﬁmmh%c&%anﬁﬂgézahfp}é%' ng

Exanpl e 77A for_Exanpl e 68B. Exanpl e

N- et hosHE IReTRRiihystratve apd (asfzr(Ott 19 e teksp Wﬁ@s@w pPYhpespee obibe peionani de
20The tlv&m&n@eémal@@lel anpl e
SoD subadh S etk :f}‘)Eé’d H’clﬁﬁr%%gkﬂéﬁ e%ﬁlvgllaﬁs W%&Q‘dﬁ&g%angx( MrH)
Exanpl e MOABictignsfe rhmdﬂﬁs@sgdle)m@dmm(sswtltbﬁ mamﬁ torihessckilpeinethg/a). cSuch

cl obut yRgidaNaasn i o the

pr ocedur e&%f %?a &éﬁ-&ﬁ()ﬁs, Mscﬁlggl ﬁ?ﬁ? ?ggmﬁéxﬁ%ﬁ%l%gﬁeﬁg g&qg%%aeﬂn%aie 68D. LC Ms:
m e = 33Bugurenpybsiituemts ey aives miamedigies, gyrtheses, fornmilations and/or methods of

{143- ( t rubd SR8 RUBRKBRXMAPOENdelwifbuldepthY }rém%ﬂé@ﬂﬁland scope thereof,
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30The title conpound was prepared according to the procedure of Exanple
68F, substituting Exanple 770 for Exanple 68E. LC-Ms: ESI-M5 (MtH): me =
338. 1. 1HvbWR2A400MHz, CDC13), 5 (PP* 8.50 (d, J=4.8 HzpcIkN20i0/008216t d,
Ji=1.9 Hz, J2=7.6 Hz, 1H), 7.35 (t, J=8.0 Hz, 1H), 7.26-7.23 (m 1H),
7.17-7.12 (m 2H), 7.05 (dd, Ji=1.0 Hz, J2=8.2 Hz, 1H), 6.94 (d, J=7.6 Hz,
111), 4.36 (dd, J1-3.0 Hz, J2=9.4 Hz, 1H), 3.77 (br, 1H), 2.66-2.59 (m
1H), 2.52-2.45 (m 1H), 2.39-2.30 omamdly), 2.18-2.06 (m 3H), 1.88-1.79 (m

1H). It is understood that the foregoing detailed description and
acconpanyi ng exanples are nerely illustrative and are not to be taken as

l'imtatilons upampohed scordngad fdrmalai(vention, 5 which is defined solely by
the appended clains and their equivalents. Various changes and

nodi fications to the disclosed inghts will be apparent to those
skilled in the art. Such chan di figations, including wthout
limtation those relating to® hegzchem® ructures, substituents,
derivatives, internedi ates, synt hesesx4 5Iati ons and/or met hods of use
of the invention, may be nade without “depsyXing fromthe spirit and scope
thereof. CLAIMS x4x5 \x3)p (1) or a ph ;(%? ytically acceptabl e salt,
solvate, salt of a solvate, or solvate of a sdlt thereof, wherein

each occurrence of le and Rb, are eagh i ndependently hydrogen, alkyl,

hal oal kyl , hal ogen, OH, 0O | cyl), or optionally substituted phenyl; uis
0, 1, orOTQPH‘“ma e““%lyiagciléiﬂgl,e Se% selvaig itof a solvate. R slyaeaha stidiessoh R x and
R2x are wikesisane or different, and are each i ndependently hydrogen, alkyl,
or -C(0)CH3; X4 is g bongd or (CH2). and X5 is a bond or (CH2); wth
the proviso EHRCCHRICHHR ghd Ra axgrachanderendenty hydrogeng alkHabalodiet, one of X4
and X5 ihgloge @M O@RA), B BptidhallySsubstithB@Phegl i S CH2; mand n are
integers that can be the sanme or different, and are each i ndependently 1,
2, 3, or 4; uisO L @a%h 71 group is an optional substituent on any
substi t ut abl &3 ¢ar t P2 . Gh 2 : and is

i ndependent |y al.k@ﬁg?’ g(gp@ﬁﬁh@g%wﬁ%ﬁ gnxtynggﬁ %%?ﬁ%ﬁ?m%?‘ddéi?ﬁ?’e?% Z1
groups taﬁ‘ét‘mé?@mé@%@ﬂﬂbw pgensdlad. afHht om together with the carbon
atomto whiclk4g Kk aghed io0pbi I f.Q: - QisREP ocyclic
het erocygl e rgrfﬁbgﬁtogl(cﬁ%"é one lgr%!t)ﬁ?&é%{z 6’%@%&@{0%5 IS gl{lfgmﬁ%n 3, or 4,
" X* and X’ is a bond, and that when one of X* and X is a bond, and m or n is l,thean is

CH;;

m and n are integers that can be the same or different, and are each independently 1,
2,3,0r4;

each Z' group is an optional substituent on any substitutable carbon atom of the ring
containing X, X*, and X°, and is independently alkyl, O(alkyl), oxo, halogen, haloalkyl, or
OH; two Z' groups that are resided on the same carbon atom, together with the carbon atom
to which they are attached optionally form a 4-6 membered monocyclic heterocycle ring
containing one or two oxygen atoms;

pis0,1,2, 3 or4

-X'is -OH and X? is hydrogen; or —X' is =NOR'® and X? is absent wherein R'° is
hydrogen, alkyl, or —C(O)alkyl,

G'is aryl, heteroaryl, cycloalkyl, heterocycle, or cyclaoalkenyl; optionally substituted
with 1, 2, 3, 4, or 5 substituents independently selected from the group consisting of alkyl,
alkenyl, alkynyl, halogen, haloalkyl, OH, O(alkyl), NH,, N(H)(alkyl), N(alkyl),, heteroaryl,

and heterocycle; wherein the heteroaryl and the heterocycle moieties are each independently
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-X1is -OH and X2 is hydrogen; or -X1 is NOR and X2 is absent wherein Rl

i s hydrogen, alkyl, or -C(0)alkyl; GlL is aryl, heteroaryl,

cycl oal | owb,20tratiesiscycl e, or cycl aoal kenyl; optionally eabgiN201t0c219d th 1,
2, 3, 4, or 5 substituents independently selected fromthe group consisting
of al kyI , al kenyl, al kynyl, hal ogen, hal oal kyl, OH O(al kyl), NH2,

NaWal i cyD, N(al kyl)2, heteroaryl, and heterocycle; wherein the heteroaryl

and the diiﬁhib@ﬁt@fe}d@f @bmh@alm 122 aa&fs shﬂﬁ%ﬁﬁ%e&téd'fmﬁlw tuted or
substituted wt substituents selected fromthe group

consi stﬁ?ﬁSl%lFlgézf?éwl Oé?éla/ll) E@lPsen wdbawalkyl and haloallcyl; @ is &d

_(cRi gR2g) , _02¢ G WhgURIMR™), 6B wheretr OF 3; Ri g and R2g are the
same or different, and are each i ndependent|y hydrogen, alkyl, O(allcyl),

C(0) CH3, or hal oa‘l‘ﬁ)llz ®3d is aryl, heteroaryl, cycloal kyl, heter ocycle, or
cycl aoal kenyl , Opfllg(aﬂd"‘kt%réﬁlpﬁrﬁédﬁdﬁﬁer% Lafld hre e%ch %Fepégde%g}r Eg//mfrg thtuents

i ndependentl selected fromthe group consisting o al kenyl ,

al kyny! ,alyh I Kalkr). GHEH:. l@yhaloalkym ORl -0C(0)R1, -0C(0)N(R)2, -S(0)21e,
(0) 2N(R) C( a; 1% '\!( & zl

-S(0) 2N(R) 2, 0 Rl Iq, & 5N al @1

a 1 al rﬂh f o

Rlb 0) ORf,
S e A AR
(CRI aRl ﬁ%%{ﬂﬁﬁg ﬂl@é{bﬁ@m &%(ﬁl\%ﬂé[\l@ Ig())éa Iaf:l){ %:b?‘ferem and at
each occ(ik 8H0e05(@)RéachR] Rﬁhrﬁ@(@ﬁtl{% -IQQEIF’B&QFS(OMRR,yI or hal oalicyl;
each occ %@es%)zﬂl{% _(bﬂdﬁp zﬁ E}éﬂrbglfg@ﬁrbgo?\gkyl hal ol akl , &d, or

-(CRl aR nce i ndependent |y al kyl,
haI oI al k@R “RY,-CORO)NROR- 4R mlqu)zq (CafaRé’a@N(RfmIODRence i s i ndependent |y

et o7 ont @‘*‘R‘g& NGB Weai?f*"%%@%§9>%é§ffd$§ he RTINS e
opt i onal-{GR'RIPsCN; ut ed wi t h 1, 2, or 5 substl tuents i ndependently
o0 Trom oy SIS e A 0

ﬁg %) ;R?é(lr(lgeg%rgtl;ﬂ? hydrc@(eﬁ))aﬂ@@%r haldIRN2, - N(R) C( O) R, ..N(R) S(0) éR‘ bR

- (CRi 1Ri b) g- 0C( 0)§4¢ "&@%ﬁ@n%a%%ﬂme 1{@)@%@6‘%& héﬂggﬂﬁfﬁ $F10)2NR ) 2,

R R O AR T N Ay e (O N RN 2 o) 2r,

CRi a a
Ecm 2RI b) o N( R )W‘W&“ﬁﬁ ce 0?%‘01% %%%g“tﬁ(wl)@%wlﬁg and
- (CRl aRi @jfdalc!’j -Géach occurrence of R |s i ndependent |y hydrogen, al kyl, or

hal ol al | cyl ; and ~ each occurrence of i s independently al kyl or
hal ol al kyl . 2. Thét %hﬁﬁﬁ}‘ﬁréméc'ééﬂdéw‘i’&eftﬂd leRefTdr 1 or a pharnmceutically

acceptabl e salt, &%M@eﬁlﬂenc%%k‘t}d%fln@ep&ﬂeﬁtgiﬁ%l REteRAlY 3} Godlyla2 sal t thereof,
wherein -Xl is -OH and X2 is hydrogen he conpound according to claim

1 or a ﬁﬁ‘ﬁﬁ%@@f Fﬂéﬁowelb}’éc@ﬂﬂsa%ﬂéoﬁé’lnﬂuy Sbstifaed wits 4} 2, 3o, %4 5sol vate, or
sol vat e s@stitiedt@IdepdABERQ sel VBT 6th the fbug BnFABLraMY), Metyl, MARREOT -

halogen, haloalkyl, -CN, -OR/, -OC(O)R/, -OC(O)N(RY),, -S(0);R, -S(0),N(R'),, -C(O)R!,
-C(0)OR, -C(OIN(RY),, -N(Rl), -NRHC(O)R!, -N(RHS(0),R¥, -NRHC(0)ORY),
-NR)C(O)N(R)),, (CR™R'®);-OR/, -(CR™R'), -OC(O)R}, -(CR¥*R'*),-OC(OIN(RY),,
~(CR"R™)¢-S(0):RY, -(CR™R)¢-S(O):N(R)z, -(CR™R™)-C(O)RY, -(CR“R'*),-C(O)OR],
(CRPR™)-C(OIN(RY),, -(CRMR'™)-N(RY),, (CR*R™®)-N(R)C(O)R,
-(CRPR™)-N(RHS(O)R, -(CRMR™)-NRHC(0)ORY), -(CR*R")-N(R)C(O)N(R),, and
-(CRPR™)-CN;

each occurrence of R is independently hydrogen, alkyl, or halolalkyl; and
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4. The conpound according to claim1 or a pharmaceutically acceptable salt,
sol vate, salt of a solvate, or solvate of a salt thereof, wherein X3 is CH2
or 0. 5.woheixuasgmeund according to claim1 or a phar maeewtdNzalolop1213
acceptable salt, solvate, salt of a solvate, or solvate of a salt thereof,
wherein G is heteroaryl or aryl, each of which is optionally substituted
as set forth in claiml. 6. The conpound according to claim1l or a

phar maceutical |y mﬁemﬁbh@&al‘ts,ln&Pénﬂalﬁt@ alkgdlot h@lblakys ol vate, or solvate of
a salt thereof, wherein G optionally substituted heteroaryl. 7. The
conpound according to claim1 or a pharmaceutically acceptable salt,

sol vat e 2. sal Th@fondhosad ¥abRlin ch?aﬁh‘Y@i@ I&im@ceﬁﬁéallyta&%f)ﬁﬂ%’sal‘!@ﬁ'if@cbn @ is

&d. 8. .The ci)ngound accor to claim1 or XFnaceutl cally acceptable
salt, soMbdiasolvaly or givaie %félsélé eof Wheginy A ds D@Hén% s hydwgebf | wherein &
is -(CRIgR2g), 9. The conpound according to claim1 or a

phar rraceutl ca Iy acce table salt, solvate, salt of a solvate, or solvate of
a salt ther e&fe COppROPR @fo’idéngdﬁfﬂia@hhpl ?P@HB%Q@M‘QWEGC%‘E@@%@EWIV@?; optional l'y

subst i t wiies Aolate, &NGIVa dra siPfercofl Aherdie X0 QIRQURE aﬁ8§(@5 g to claiml or
a pharmaceutically acceptable salt, solvate, salt of solvate, or solvate

of a salt thereof, where G is optlonally substituted heteroaryl or

opti onally SWﬁbsédnﬁﬁéhﬁdjac%Bﬁﬂkng t@@ﬁ]ng of §phaﬁ%eg1ﬁ%9% acc%lqme st s 1&1@ conpound

accordln to claim1 having fornmnul I-1) .or a pha euts cal 'y "accept abl e
salt, séllieftasolvaigl er sofvate ofelsnlaﬂlereo%w g@m\?‘éueCHfz orOsal t thereof, 12. The
corrpound according to claim1ll, or a pharmaceutically accept abI e salt,
solvate, salt of a solvate, or solvate of a salt thereof, wherein Ol is

het er oaPyl oFhegopmpouedidsorgingipcleim 1 or aptarmacshlioplly apepiablasdti selsatget forth in

clai m 1o 33 col0he, &%mm@sg@gmgrgbmh& 4l Hét&%ang gyelpega; 8@%{:1{‘ cal ly

accept alsol e salt, Solvate a solvat e, a sa thereof,
wher ei nOEEB)nﬁEywﬂtlw@da%mmgmmlGZd 14. The conpound according to
claim 13 or a pharmaceutically acceptable salt, solvate, salt of a solvate,
or solvate of a salt thereof, wherein uis 0 or 1. 15. The conpound

accor di ig t oTled @mpotd] aqgordmgphalaitmatempha&hziwummp¢cap1tb‘de sdl, tqlvagl vate, salt

of a_SolyAalG o RheSY s‘éﬁ%@ o2k tsﬁt tﬁ f %vti]er e%"opﬁ'h%ﬁlﬁa@)égﬁtegjﬂe}e CRI1gR2g) r G2d.

16. The compound accor or a ceptable
sal t, oI vate salt of a sol vate or solvate of a salt thereof wherei n u

isOor 7. . The c ndacor t o _an 9, 10,
13, 14, 15 é}hed"’i‘ﬁ”‘m‘f %"%H‘éﬂ?@é‘é‘h e lﬁayn%{’éﬁté%ﬂ%ﬁ?"ép@‘&ls F"HP §‘8Y%t e, salt of
a sol vatat ofarsolvaleyatselvalk ofia sall therebfewhatin GieG&i n 02d is aryl, heteroaryl,
or heterocycle, each of which is optionally substituted. 18. The conpound
according to claim 17 or a pharmaceutically acceptable salt, solvate,

8. The compound according to claim 1 or a pharmaceutically acceptable salt, solvate,

salt of a solvate, or solvate of a salt thereof, wherein G? is —-(CR!R*),-G*

9. The compound according to claim 1 or a pharmaceutically acceptable salt, solvate,
salt of a solvate, or solvate of a salt thereof, where G' is optionally substituted heteroaryl or

optionally substituted aryl, and G* is G*,

10.  The compound according to claim 1 or a pharmaceutically acceptable salt, solvate,
salt of a solvate, or solvate of a salt thereof, where G is optionally substituted heteroary! or
optionally substituted aryl, and G* is -(CR'8R%®),-G*.

11, The compound according to claim 1 having formula (I-i) or a pharmaceutically

acceptable salt, solvate, salt of a solvate, or solvate of a salt thereof,
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salt of a solvate, or solvate of a salt thereof, wherein 021 is optionally
substituted aryl. 19. The conpound according to claim18 or a

phar mmcewocealdpomescept abl e salt, solvate, salt of a solpcateN20mvoosnBvat e of
a salt thereof, wherein X3 is 0 or CH2. WD 2012/019315PCT/ CN2010/ 001213
20. The conpound according to claim 18 or a pharmaceutically acceptabl e
salt, solvate, salt of a solvate, or solvate of a salt thereof, wherein X3
is 0, X4is (CH2)., X5 is (CH2Ho, aad gpand n are each independently 1 or
2. 21. The conpound according t®& cNa¥m 18 or a pharmaceutically acceptabl e
salt, solvate, salt of a sol vaie; @te of a salt thereof, wherein X3
is 0; one of X4 and X5 is a bond,,and e other is (CH2)3 or (CH2)4. 22.
The conpound according to claln1f§ ot a pparmaceutically acceptable salt,
solvate, salt of a solvate, or solvaty Q(Ha salt thereof, wherein X3 is
CH2, X4 is a bond or (CH2)., X5 is (CHX pY, mand n are each independently
1 or 2. 23. The conpound accordlng to claiml1l or a pharnaceutically
acceptabl e salt, solvate, salt of a(dl vate, or solvate of a salt thereof,
wherein the conpound is selected fromthe group consisting of [1
-(2-fluoropheny Qcy cl obutyl] (pyridin-2-yl)methanol;

1- ( 3- f 1dor opheegmioryd hesbusing tp G\@yn i Hiona Phyr@aesubi gallyl acceptable salt, solvate,

1- (4 fl 1

1 (3, a PPk SRR e hleft o HERORP s gbwhigh . 5. y1 4
2- (trKﬂh@@ﬂbW@Bﬁ@kﬁpﬁsﬂﬁﬁﬂuuybhmbutyI} nethanol pyr i di n- 2- y1{1
[3-(trifluoronethyl)phenyl] cyclobutyl} nethanol;

[1-(2 nethylphenyl)cyclobutyl](pyridin-2-y|)nethano|; [1

- (3- net R ph@l’wu)mgoumﬂ @chtutdjdg]to (:l|alym i2,ar apR&ryiaQem&tdﬂamod:eptable salt, solvate,

i . 2.y L SFRG of HEARREERRL B ke R R IR DR vol

pyridin-2-y1{143- (trlfluoronethoxy)phenyl] cycl obutyl} nethanol
pyrldlnlg yl%&

tr Iuoro n cl ohu
{143, 5- bls(trl??mé BY59T915 %h@V¥ ?9% %ﬁﬂ?@%?u%@® %ﬁﬂ% %SﬁﬁTﬁﬁﬁﬁano
{143- f | wat of-dsolvate] b1 bkt hpkehyhéenal bwe ¥yl } (pyri di n- 2- yOret hanol
{144-f|uoro-3-(trif|uoronethyl)phenyl]cyclobutyl}(pyridin-2-yChethanoI; {1
44- (et hyl sul fonyl ) phenyl] cy cl butyl } (pyridin-2-yl)nmethanol; {1-
[ 3-f1 uons- 4- The &dmpmﬁ@ambﬂamg)t@blamylz of ¥ pEdreHuM ballly a(;@wabléisah Zolyhte "t hanol ;

{144- (di | a n cy ut Ai n-24y1) met,hano
pyridi n ét&y 5P VBVr ﬁ' é#?é;@ﬁ @%%@HBY(CRI%% b
pyridin-2-y1(1- pyr|d|n 3-yl cycl obut yl ) net hanol ;
8%[):]? ;/P] ( %;fl‘é%? ugcp 9%§%H%ﬁgglalon? % yrp an?}aprgarzzgllltlcaﬁy acceptable salt sPorllx?a?g 1-4-yl)ey

[ 1- (3- phanspaysphany bsowaledpd bt thédoyr, Wibmariy b)oret hanol ; [1
- (4- phenoxyphenyl ) cy cl obutyl] (pyrldln 2-yl)met hanol ; [1

- (4- benzyl phenybcy cl butyl] (pyridin-2-yl)nethanol;

(S)-[1- 3., 4- thetnYPoaRhLRYd )vfo Sﬂy Jﬂétoyulamﬁspmr@ 1@%?4»1@”&&1*1@”&'31 (S)-

{142- quoro 4-(trifluoromet %_ }cy cl batyl J (pyridin-2-yl)nethanol ;
(S) - pyr Phrmacajqally ascepiablerspifsplyates 3l o3 pprlrais, jor @q}w@msﬂt thergpBt hanol ;

wherein G* is aryl, heteroaryl, or heterocycle, each of which is optionally substituted.

[
[
[
4

18.  The compound according to claim 17 or a pharmaceutically acceptable salt, solvate,

salt of a solvate, or solvate of a salt thereof, wherein G* is optionally substituted aryl.

19.  The compound according to claim 18 or a pharmaceutically acceptable salt, solvate,

salt of a solvate, or solvate of a salt thereof, wherein X° is O or CH,.
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(S)- (143-fluoro-4-(trifluoronethyl)phenyl] cy clobutyl }
(pyridin-2-yl)nmethanol; (S)-[1-(3,4-dichlorophenyl)cy cl butyl] (3

- et hyl pywodbre/@s315) met hanol ;  pyri mi PCT/CN2010/001213
di n-2-y1{144-(trifl uoronet hoxy) phenyl]cy cl butyl } nmethanol; [1
- (2-fluorophenyl)cy dobutyl](pyrim din-2-yQOrethanol; [1-(3-fluorophenyl)cy
&butyl] (pyrimdin-2-yl)methanol; [1-(4-fl uorophenyl )cy cl obutyl]

Epyrl m gon 2T gommiobad&tordink to 6131,n41 gl dp}ﬁﬁﬁ&@ t f lﬂ)t@@b'liawf .loolvate henyl ]

rimdin rim rifluoromet hox en o
cloybut yFaly O%E%W&Wo?r;SOB’?’ieloﬁid)é?lhth?le‘[;{V‘z‘T%m[)é is Xl ¥5I(GHF)@n¥%)ﬁ<§Q]912)) )éﬁgnyl { cy Y
cl obut yh} andet heeh inde dérohl orophenyl)cy cl obutyl] (py rim

di n-2-yl)met hanol ; (S -[ 3 4-di chl orophenypcy &butyl ]
(pyrim di n-2- yOret hanol ; (R) {1 -(3,4-di chl orophenyl)cy clobutyl]

(pyrim adin- fhé’cdﬂ%hﬁlﬁé&brdmg(to%lam 1d wﬂlﬁﬂﬁ’ac‘éﬂt{c@cﬂf'a&gﬁthﬁlé Hﬁtr &yl ) phenyl ]
cycl butyl {Vhanol (R -pyrimdin (trifl yoromet phényl ]

cycl obuf3fi of aselvaiene solvpte 0( 8 Sﬁtfh?ré?ﬁ WB?I@@%@ r1§/p) ene of X ehd Exisl a]t(op9 anil

di n- 2- ylt};erm{ehgr(@HQ)3~{D;Lfc}ﬁ2 (3-chl orophenypethyl] cy clobutyl}
(pyridi n-2-yl)net hano 141- (2- et hyl phenybethyl] cy cl butyl }

(pyridin-2-yOret hanol ; {1- [1-(4-fluorophenypethyl]cycl obutyl

(pyridinps2- Yﬁi@éohﬁ)@%d ac{:grdm%Jco élglm fﬂ S ﬁﬁhﬁ%ﬁﬁ: %,c;c C;)ﬁ/?fbl? ag)tb%'btl?%t }

(pyridin-2-yOnet hanol | uor ophenypet
(pyri di gl Spmwh%w@lvatepia;al(therécpﬂ Wh@pm@ﬁyp&lw{ igybaid wwiOth) Xpyr i

di n- 2- t I t hyl | obut yl
(ngrl dmdlgﬂil:aﬁd]nglt g%ofé&fl(%g%hﬁge | et 5?) czc} C)t;u'fyf)] Htv

(pyridin-2-yl)nmethanol; [1 -(4-nethy |benzyl)cy clobutyl]

( pyr I di B3 2- y’kﬁemﬂnt}) T éc;?r)digﬁiton%lfjﬁi llélge{ ﬁh%h%&c%&tﬁc%ﬂ}; é&%&%lg XAI‘?, (s)chelt&r opyl}

7] (2- nethoxypyrld
mor phol kalt-of apbleteydr)solvkieioha edlish@eafawbexrin the compacidis sgyatéddirom theyetdb-

{143- (t t hyl ) phenyl] ethyl} cycl obutypnet hanol ;
[1-(2, SE@SLHﬁﬁHl nden- 1-yl ) cycl obutyl ] (pyridi n-2-yl) rret hanol ;

pyridin-2- y1[[1ﬂl(mgompaeml)tﬁﬂwlmwmmhyhmemmd yl ) cycl obut yl ] met hanol ;

1- (3, 4-dih H | di n-2-yI') net hanol ;
byt i n- 20y OB TR N R Py &) obuty ?mtﬁafqg}a -

E4- ( ﬁ 4- F“ cH_Ildﬂdphmphpiy@)by@dhadﬂ]@py%rpywamﬁwydl] (pyr |hd| nI - yOret hanol ;
4- phenyl t et n-.4- rret ano
[ 4- E)S-f?/uoro'{) 9y4 ‘{)ﬁ r?p é%féfdﬁmi%@@gﬁlﬂqﬁq ]dl n- 2- yl)net hanol ;
H-Eg-z I g_o][ lomhﬂnyi )/I{et[mimﬂdmfr@ﬁybwmﬂéfclobht@nweﬂdhﬂd2 y|2) m&gaﬂol y
-(3, 4-di uoro e trah ridin- t hano
[ 4- (4-chl orl Hﬁg B%{B ? g’ﬁﬁ?%%i ch’bf}t}i/l} %}r n- 2- yl>/) met hanol :
py { |h di nI 2- yJ{{l444ne(tﬁyﬂpﬁehjd9hyelﬁ8&thlydp)ﬂﬁlﬁmyﬁl)rhéilﬁdhahydr 0- 2H pyr an- 4-y1}
met hano

pyri di n- 2. y 1 A& 3qtipheny sy slobvtHdPy s SRy imstaprhny dr o- 2H pyr an- 4- yI |
get hfzinHol pyM L(4dna%hy2p1%eﬂ§1§c§réio6ﬁtyu]@bﬁalﬁqngﬁsrﬁ@%ﬁﬁbpBe nyl l) tet E ahy

ro- ran en C C oopu ri

di n- 2- yf))yet myﬁ'&Y sli1- ¢ zmﬁﬁ?ramaﬁH@ﬁwe)nw%ioésm}mhy >

-1- ridin I8 ol butyl] -1- r
di n( IC2)yy: )Iet h%;r]ﬁgln) S’nﬂ fgmﬂamb&emheﬁbm&g%gigﬂy)}%t%?p;r|yd} n- 2- ;(/Bgt Ihanol ;

241- (3-chl JP&IHety H)‘&ér(félﬂuwaw{% XY>Rhee1p5 ?}icmbﬁty hagelhanol ; 2-[ 1- (3, 4- di

chl or ophenyjy) émm 1- (pyridin-2-yl)-2-
{143-(trifl uéor%}r?e?g(;[/Iﬁh%%ednétﬂyl)?%er%w%dm%m (g%%dn?ag antoﬁy” di n-2-y1)-2-

{144-(trifl uHr&%ertorfij(Wﬁl@ﬁrme Dpltppﬂmgﬂb}nysﬁmﬁmzyhme grolidi n- 2- yl) 2-
{144-(trifl U{ltﬂ[ﬂﬂomg-ﬁ(%@llﬁ%weﬁlyﬁﬁheﬁ%’l]&@}b ni/i‘}qt%&iaﬂﬁfh)mém(oﬁly“ di n-2-y1) - 2-

{143-(trifluoronethox obut
ith§dhewthatoly pyri di n- 2-yl ) met hani m

(2)-1- [é (g u- Hr(ewths}ss wﬂwﬁwuwmw}l(py 2-y1 ) met hani
ine; and (5)Als(fiofs- ﬁ':(@gﬁfo%gﬁgﬁéﬁ%%%éy?ﬁ%ﬁtgg@ggaﬁ 4 gllt)ﬁytﬁae% )rTe ano

phar maceuti cal conpos ’ective amount of
a conpound ofl-ftd@ieihy leming)phesyideydiohety i epyeidin- Zrymetharwl;phar maceut i cal | y

accept abl e I i e, or solvate of a salt thereof,
i n conbi nat ﬁ%&]ﬁd% %ﬁl(yﬁ%ﬁdln 23}1%/8{3?)% g!hgtg&lcept able carrier. WO

2012/ 019315PCT/ CN2010/ 001213 25. A nethod for treating pain in a subject in
need of such treatnent conprising ado#nistering to the subject a
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pyridin-2-yl(1-pyridin-3-ylcyclobutyl)methanol;
pyridin-2-yl(1-pyridin-4-ylcyclobutyl)methanol;
[1-(1,1"-biphenyl-4-yl)cyclobutyl](pyridin-2-yl)methanol;
[1-(3-phenoxyphenyl)cyclobutyl}(pyridin-2-yl)methanol;
[1-(4-phenoxyphenyl)cyclobutyl](pyridin-2-y1)methanol;
[1-(4-benzylphenyl)cy clobutyl](pyridin-2-yl)methanol;
(8)-[1-(3,4-dichlorophenyl)cyclobutyl](pyridin-2-yl)methanol;
(8)-{1-[2-fluoro-4-(trifluoromethyl)phenyl}cy clobutyl } (pyridin-2-yl)methanol;
(8)-pyridin-2-y1{1-[4-(irifluoromethyl)phenyl]cyclobutyl} methanol;
(8)-{1-[3-fluoro-4-(trifluoromethyl)phenyl] cy clobutyl } (pyridin-2-yl)methanol,
(8)-[1-(3,4-dichlorophenyl)cy clobutyl](3-methylpyridin-2-y1)methanol;
pyrimidin-2-y1{1-[4-(trifluoromethoxy )phenyljcyclobutyl } methanol;
[1-(2-fluorophenyl)cy clobutyl](pyrimidin-2-yl)methanol;
[1-(3-fluorophenyl)cy clobutyl](pyrimidin-2-yl)methanol;
[1-(4-fluorophenyl)cy clobutyl](pyrimidin-2-yl)methanol;
[1-(3,4-difluorophenyl)cyclobutyl] (pyrimidin-2-yl)methanol;
pyrimidin-2-yl{1-[2-(trifluoromethoxy )phenyl]cy clobutyl } methanol;
pyrimidin-2-y1{1-[3-(trifluoromethoxy )phenyl]cy clobutyl } methanol;
[1-(3,4-dichlorophenyl)cyclobutyl](py rimidin-2-yl)methanol,
(S)-[1-(3,4-dichlorophenyl)cyclobuty}(pyrimidin-2-yl)methanol;
(R)-[1-(3,4-dichlorophenyl)cy clobuty1]}(pyrimidin-2-y1)methanol;
(S)-pyrimidin-2-y1{1-[4-(trifluoromethyl)phenyl]cyclobutyl } methanol;
(R)-pyrimidin-2-y1{1-[4-(trifluoromethyl)phenyl]cyclobutyl } methanol;
[1-(3,4-dichlorophenyl)cyclohexyl}(pyridin-2-yl)methanol,
{1-[1-(3-chlorophenyl)ethyljcyclobutyl}(pyridin-2-yl)methanol;
{1-[1-(2-methylphenyl)ethyl] cy clobutyl} (pyridin-2-yl)methanol;
{1-[1-(4-fluorophenyl)ethyl]cyclobutyl} (pyridin-2-yl)methanol;
{1-[1-(3-fluorophenyl)ethyl]cyclobutyl} (pyridin-2-yl)methanol;
{1-[1-(2-fluorophenyl)ethyl]cyclobutyl} (pyridin-2-yl)methanol;
{1-[1-(4-chlorophenyl)ethyl]cy clobutyl} (pyridin-2-yl)methanol;
{1-[1-(2-chlorophenyl)ethyljcy clobutyl} (pyridin-2-yl)methanol;
[1-(1-phenylethyl)cyclobutyl](pyridin-2-yl)methanol;
[1-(4-methylbenzyl)cy clobutyl] (pyridin-2-yl)methanol;
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3~{3-[(5-fluoro-1-naphthyl)oxy ]propyl} -7-[(2-methoxypyridin-3-yl)amino}-1-(2-
morpholin-4-ylethyl)-1H-indole-2-carboxylic acid,
pyridin-2-y1(1-{1-[3-(trifluoromethyl)phenyl]ethyl} cyclobutyl)methanol;
[1-(2,3-dihydro-1H-inden-1-yl)cyclobutyl)(pyridin-2-yl)methanol;
pyridin-2-y1[1-(1,2,3 4-tetrahydronaphthalen-1-yl)cyclobutyl jmethanol;
[1-(3,4-dihydro-2H-chromen-4-yl)cy clobutyl](pyridin-2-yl)methanol;
pyridin-2-y1[1-(2,2,2-trifluoro-1-phenylethyl)cyclobutyljmethanol;
[4-(3,4-dichlorophenyl)tetrahydro-2H-pyran-4-yl](pyridin-2-ymethanol;
(4-pheny ltetrahy dro-2H-pyran-4-y1)(pyridin-2-yl)methanol;
[4-(3-fluorophenyl)tetrahy dro-2H-pyran-4-y1](pyridin-2-yl)methanol;
[4-(4-fluoropheny!)tetrahy dro-2H-pyran-4-y1](pyridin-2-yl)methanol;
[4-(3,4-difluorophenyl)tetrahy dro-2H-pyran-4-yl](pyridin-2-ymethanol,
[4-(4-chloropheny)tetrahy dro-2H-pyran-4-y1] (pyridin-2-yl)methanol;
pyridin-2-y!{4-[4-(trifluoromethy1)phenyl}tetrahy dro-2H-pyran-4-yl} methanol,
pyridin-2-y1{4-[3-(trifluoromethoxy)phenyjtetrahy dro-2H-pyran-4-y1 } methanol;
pyridin-2-y1{4-[4-(trifluoromethoxy)phenyl]tetrahy dro-2H-pyran-4-y1 } methanol,
2~(1-phenylcy clobutyl)-1-(pyridin-2-yl)ethanol;
2-[1-(4-chlorophenyl)cyclobutyl]-1-(pyridin-2-yl)ethanol;
2-[1-(4-fluorophenyl)cy clobutyl]-1-(pyridin-2-yl)ethanol,
2-[1-(3-fluorophenyl)cy clobutyl]-1-(pyridin-2-yl)ethanol,
2-[1-(3-chlorophenyl)cyclobutyl]}-1-(pyridin-2-yl)ethanol;
2-[1-~(3,4-dichlorophenyl)cyclobutyl]-1-(pyridin-2-yl)ethanol,
1-(pyridin-2-y1)-2-{1-[3-(trifluoromethyl)phenyl]cy clobutyl} ethanol;
1~(pyridin-2-y1)-2- {1-[4-(trifluoromethyl)phenyl]cy clobutyl} ethanol;
1-(pyridin-2-y1)-2-{1-[4-(trifluoromethoxy)phenyl]cyclobutyl} ethanol,
1-(pyridin-2-y1)-2-{1-[3-(trifluoromethoxy)phenyl]cyclobutyl} ethanol,
(2)-1-[1-(3 4-dichlorophenyl)cy clobutyl]-N-hy droxy-1-(pyridin-2-yl)methanimine; and
(8)-[1-(3,4-dichlorophenyl)cy clopropyl](pyridin-2-yl)methanol.

24, A pharmaceutical composition comprising a therapeutically effective amount of a
compound of formula (I) according to claim 1 or a pharmaceutically acceptable sali, solvate,
salt of a solvate, or solvate of a salt thereof, in combination with a pharmaceutically

acceptable carrier.
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25. A method for treating pain in a subject in need of such treatment comprising
administering to the subject a therapeutically effective amount of a compound of formula (I)

according to claim 1, or a pharmaceutically acceptable salt, solvate, salt of a solvate, or
solvate of a salt thereof,
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