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CYCLOPROPYL ANNE D- RWATI VES BACKGROUND ND OF THE
I NVENTION et".: nica Field The invention
WO 200a0ER25 t 0 cyCI opropyi am ne conpounds, CconpPRGI/USING 085622

conpri sing +6 n s BERode wfi@karnaling the
conpounds, “éﬁ%’g‘% QM %""Tﬁg%gﬁg‘aé ¥ ti ons and
di sorders using such conpounds and cOnpositions.
Descri pdon of Rel ated Technol ogy H stamine is 8
wel | - known ; Mbdul ator of neuronal activity, At |east
four types ofmhLSt\ ne rece tg been reported
inthelitermsf 5‘?6 %%e @Ewﬁto as
TachnidflFigt am ne-1 , hi stam ne- 2 h| st am ne- 3" and
nistw tine-. 4. The class of histam ne receptor kn\gyvnm
§ﬁ°h’*"§f‘&rﬁ ket ¢ ﬁ‘éée%@%% APPSR COPPEYRS FOT R
\Fq\tdgqqgm S hppxakaﬂ 35?@9\3*‘1 \%QM by n@“@?‘rﬁ%‘% B¥skem The
am ne- 3 .7) receptor cfirst
oon l,catﬁaaﬂ“ammrtﬁ@edw .w@hemmwmn@gd\se@ﬂzy* TEERP®St am nergi ¢
nerve termnals (Nature, 302832-837 (1.983yi, Were.
it..regtilates the pJ.release of neurotransmtters in
ng“,;;,ytgﬂtdﬁWh&,ﬁ&rﬂqﬁ«amner vous system and peri pheral
organs, particul arly the kings, ﬁfar di ov écul g! ystem
AREOGH 2t F SEHRBRYT kiR B nep D BOUBE o ST B noﬁ%gm
wxa"*“tn@ Bk fQG% @3&5‘;3@:}/@%%%'5@‘&9@ RbghamM:ReRgkOper ve
éln S, al so on neurons possessing ot her
i «famaﬁta vmawe“esudhsta@: radh enengl me‘% ichof Phepy ¢ histamine receptor
LA '&% L s and.dopam nergl.o ;aek iV 9 iy the
m‘“"” ge“ﬁc‘én{g Qeﬁ i e?e“t o\:r;?é1i ‘Ras baeé% cgn’flirfr%a% LES»% e
nid@v&haranfﬁnh of sel ective H3 receptor agonl sts and
%1“ \goni st§ I\Iaturg v ?197 123&3—2 g
FHERe-S (S TR By R U R e R Ii‘too‘fv Y ‘T%\r get
ristamly ‘%FQ NG, R !‘z*ﬁﬁi:"s tﬁl}ﬁ@“x@? Q(:’l@%? B2, where § TRglaai i ty
T he I—Breceptors can be nodified or regul at ed by the
Msa@iﬁmmmaw*@w ipPol he B PROPE FRUGATIE™ FREF PHPEHEE an
partio deenst, ruaJ B ANLA0OD, \%Ia\eﬁ.QV@Egsaef RIS RANESL iR re
st activity. P exanpl e, H3 receptors
ihr“;g_%'ha}/m beﬁm Lmkeﬁ‘ptacr &g@ndhvtci*mn@“ garrenel mw@ex&*crﬁw%d to
o TEMOL M@Qdﬂ Cngr:}ltl on processes neurological ... i
neuro! Qr‘i&‘éés%b oL PR GV A ST PR P U S %ﬁ‘ GRE PegulBE RS
dupaﬁma@ﬂg m&ug aThe «ATORES Othesocsisd B isenastinnktibess
Al though venous cl asses of conmpounds N
2lgBRONG CRRETEJH: é@%’i}wrc@ﬁﬁamaaﬁ PREVATEE I Rxicdt! 111¢3
mv\woq;g hevhenshihal al - %@aﬁwfd@f 20dh L:h 0Bl GO MPaMAdSys,"
ermnstratlng act|V|ty at the 301-13 receptors that
Ciseviedm@%8). i ncor porated i nto pharnmaceutical conpositions
usef ul. t 1 ha MO et b St adsnioisteation
0076 oA ST DRB0US OBE6 55, B ER B 1ol SRR Ton
of H, rédRotoA Vv N@STFﬁ RIREs bak Seaopowdemiagonay, idisffkraetbonRgonst,
pattern.
o aunﬂaa{fn% v@fgj Vzb%((@j@ o PSCRYES VT BRFUITES A FREERYS §2%
gisora¥ Gl ORfaRY! @ 5:9*)(3' dem A PYRLSIAZ | RS n Qe %bé@%fat e
nono ydrate EZ i's atherrmgramo 244-ri
sardioBE2gRr Ryt (uS)é’zﬁ ’ﬁ’?%tﬁw?»@ﬁ REH ARACIS SRAERY)R activitie
; S or sROEN 2de e pyrd. dazi ‘Oﬂasw antivity
Adthau XB"I Uglra P%J%& meihx‘dl‘r{%tgob?}e/unﬁ} bJ} TS F fing activily
axist, IgWaMt etehgoanal ysh & £T@ANa! compounds dam 0 nsirating acthvily at the

H, recaptors that can be incurporated inte pharmaceudion compositions useful for

therapeutic methods,
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FIGURE 3 is a powder X-ray Cf-fraction pattern M 240
S, 29)-2,i(S).-2-klethyl-pyrrolidinl-ylnmethyl)-cyclopro
w@iobophenyl ) - 2H pyri dazi n- 6- one L-bitaffrate PCT/US2008/085622
aRics s, w N& P powder X-ray diffraction
BRIEE pa terﬁ%g’f %%%&{ %gbzg =5 (.. (S)-2- Met hyl - pyrradl n-
- yI nmet hyl ) - cycl opr opytl - phenyl i - 2H- oyri dazi n- 3- one.

’b J“tmaprﬁtv&%tg 3‘9 1b ya i{):“ :}&*ﬂarf‘ a*‘%ﬁ‘i 13 ?iw‘a ,\oth‘%{ rr%,g lp*“?%
»\55*3"&@{;4\74&5%@08\@);17\3224 ’(';%n%a%tilwl‘ Jrenekd gbRalaret nyi ) -

- “cycl ooropyH " ohen V\H—by idazin-a-orie D—bl tartrate
&,.“Mv@tatié"fdbif% néiﬁ* by ¥Refiiva @f@fr‘%x}u % *b v%{ﬁaﬂ‘vym s

{

Favi rwa—* ;,(csﬂaam SR“QCS):HZ ((S)-24.1. et ny| pyrroi | di nl'i met hyI )-Ccy

Ipbr pherl 1o} - 2 J.da 3:0 i ,Jst. SR
FICURG AP GRT THE TR Bl 8 A BBl g b ot

Tyimagiyhegtie otfn ;@yxg i&prwlczwtm@g'eme» watjtadz,ca‘\mf@zé-‘at. ;
artlcu i cyclic-and tricycl fituted .
FIGUR I“é‘pﬂ'%‘WI SEE R@Cd%rW’é‘f ferst?] élhg? ngf - NGy pyrroliding
Lyl ﬁﬂ%%h&m & gn@;vmt d@nanehahes tigreoapeyadeof fornula
noooo V. qr a phaﬁﬂaceutlcally accept abl e
FIGURER] t5,a Bsteyaant 26168 bﬁwn dgiathemeapidinmeteting one
el @ 50 N8 M @abiained bl her
cysiopy QPBEQI'Q Ry’ “R2“’LS‘%\) Bel e&{?ed fdr om ﬁ“%gg%eﬁh 2 ﬁ?‘(ﬂ rl%irﬁ%)xy,
{a\wﬁaLQgewﬁﬁ ‘oyano, .. arc thicial koxy; R3.", an.d
L are each [.ndep nq§ntl sel ected fram the., AU
e ‘i-‘éeﬁsﬁ“f?’ﬁb off *h;}‘g%g%n“ k?,w‘*t i ‘gc‘ré rky‘t‘* Mlpyrolidin
{oyimsl ws}fwygﬂs%{ oy s abkQXazinal-ReeNieya8 annard: t hi oai kwy
RS are each i ndependentiy selectee.; from-MA
fluoroalkyl hydr oxyal kyl , al koxyal kyl , and
.cycloaikyl, or R4 and R, taken together with the
nitrogen atomto which each is attached forma
non-aromati c rihaHaARY He: TIOF Ml e 1100k R7,
’ | oceurrence, e
|nHé"“é%d?ent”I“y’a’séFe%“c?ég“?“’fci‘e)h‘fP] ot Sge ™ wfa%@i ) Rgicigand
icyclifasyehoak léyéh;‘n&@da@lrk%{k\mm&s Ranetifd sasesgachs the
i ndependent |y sel ect ed fron1hydrogen hydr oxyay akyL
”Wﬂﬁﬁﬁﬁ¢mﬂ@wwwﬁﬁw“wrwaﬁ'|selmnedfroma 5- to
5-menbered heteroaryl ring, ryancohf.:nyi, an 8- to
12- menbered bicyclic h@teroaryh ring, and a 4- to
12- menber ed heterocyclic" T Eg L R,3,tis
se. |l ected from hydrogen, \o 5- nenbered het er caryl
iing, an aryl drig, an g to 12 ®2enber ed bcyclio
heteroaryi ring, and a4~ toRg- mernbered N, Aerocyclic
rino; N
’ i

'5"54.(2

r g pharmaceutically acceptabie salt, ester, amide, or prodrug thereof, wherein:
ane of R, and By is 2 group of the formuia -La-Rag bl
the other of Ry and R, iz selected from hydrogen, alkl, aikoxy, halogen, cyang,
antd thioatkoxy,
Ra R, and Ry are sach independently selected from the groug consisting of
mydrogen, alkyl, tifluoroaliyl, wifluercalikoxy, alkoxy, halogen, ovano, and thinaikexy
R, and Ry are sach independently selecied from allodd, Sunroalioyl, tedraxyatkyl,
alkoxvaliky, and oycloatkyl, or Ry and R {akan together wilh the nitrogen atem 1o which

sach & alfached form a non-arematic ring of the formula

;
K



Lo

o

100 sele.cted fromO and S; L s --;;[C(R E)(R 7)h S
sel ected froma bond, a| kyi el e, U CS- - NH-.

wo epRy922:nd - N(al kyl )-; 14 Is sel ected from aP(bnrnslzoosmssmz
al kyl ene, 15-C(=0) (R16), and Nj Fdt,)n Ris selected
from hydrogen, alkyl, acyl, alkoxy ’h*iﬂ am do, and
fornyl; RI, and R1l7 at each occurr\éncei’are
|ndepenQentIy sel ected from hydrogen and al kyl ;
R and R af“[ sedch occurrence are |n\depenO‘eh‘t|y\

-.e.l,,. Jdact ect from hydr ogen, hydrmy ,;

2@@ kyal kyI axhtna, . fl uero, andHdi‘al kyl.arni ne or 8;
and Nt eger from!| t9.5. Aﬁoth’?« . aepect . of

t he |msnt rel ates te. Onar ma&adtlioa oOr nbositiens

COMposi ng,cdipounds. 0111E4 | nvent i'on, e 'Stich
.conoci sitions can be administered in. aecordanCe Wth
.a. Met hod, of the'  nwentidn, totpat o
at herapeUtt?[:c regi menf #reatnment or pne\/entl on of
cendti One. and di sOrde. rs. relatedtﬂ H' ptor . e
ar:ﬂw%ﬁya"“i“ al SA0PRCOUT SRR s!’p‘e*é “g?“*% ﬁ@ﬁ‘}f‘"’ﬂ‘@ﬂ’t”i on
; \el LA 84 aLaigak; tsqaQfs0me conpounds,
hyd m“ %IC es fpﬁ(}p{kgpgﬁ%hg s\’uchﬁ! cgingoundsand salts.” and
%@Pﬁ@(fét tainOriG . We%@nph”een ndepheselad from hydrogen,
ng_é C}'_[{ ,5008/ 085622 sane. Yet another aspect
AVERtTon Tel ates to a nethod of sel ectively
rmdu;l b liyedn pi%eiw&emamtaﬁtﬁﬁém:w r’ﬁge‘\mehﬁafd' i s &0 12~
useful faqr treat] Prexe iti ans., and
membipaGlyer e EPRT e 7 408 Tanuprare Fode EdRe
PRI et MO B BRLEEGUL AL hy@ rkhgerRiReded§! igehubyf o, an
treating or preven‘tl ng cond|t| ons and dist' prders
R Tﬁéw‘fw 4 prrEnbEly rand Ted GRi e o  pricagses heteraoyelic rin
ne cbalm gcesses, car di ovascul ar functi on, and
b“édN hf\ %i)l .Cirdingiy, the conpounds and
Qom}e}%@ﬂg*%fi;,t he |rwent| on are useful as a nedi canent

h}fds‘f}ng

for treatin revengklzn H3.,recept o {m\l,lla\t -
dirdbadader 15%8 ) Q Ki g %bn%ou%dé I ffhedO
mm,ﬁﬁ;\weng;ﬁ;@m@t‘@o are conterrpl at ed. The conpounds,

conposi tions conprising the conpounds, nethods for
nfaks A ERE e RpSUAGEKY Sid-tretHods: For N Reker "y o
OB S 20, B Seser teed ner e oo
.mmatm DESHYPTHON2BE, Tk SRYENTION. aDaiol pid ponyof
-I:Sr,,g?d R at each ocourrance are indepandently selfected from hydrogen amd
alkeyl;
R, and R, &l each scourrencs arg Independently selected from hydrogen, hydeoxy,
alkyl alkoxy, alindarming, fuoro, and dialiiftaming
kis 1, 2, or 3 and
oy s an teger from Hio &
Another aspect of the invention relates o pharmaceutical compositions

2 agmiistered 1t

comprising compournds of the Invention. Such compositions can be
aecordancs with a methad of the invention, typically as patt of a therapeutic regimern for

treatment of prevention of conditions and disorders related to Ny receptor activity.
Yeai another aspect of the invention relales o particular 3ais of some compounds,

processes for praparning such compounds and salts, and compositions comprising the
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Certain ternms as used in the specification are
intended to refer to the foll ow ng definitions, as
wa@ledoaiorees bel ow, The term"acyl| as useRPCTIES®$085622
n ans, Lkyl.; 8LOUR,.. a8 defined herein..a €
58 Elgifedbfgyrﬁ(’ T tcul(?iar ol e?y th rougﬁ 2 fcrl’grebg%sﬁ TC]I)gr*ég tha
Hy recedfr defiinetihi erdion i« Repr ésentitg, \zsepfexarrph esngforacyt

I ncl ud ut are not limted to, Xopropyl , .
sy AR 1o ToesRumr By o] Poromie ndeae BB a Sved s
aful i h@ei*@k( 'P AGKKORY o ASotsAd fekel ré@@‘f‘% A8 AGHNGEURN
as defined herei n, appended to the par ent mol’ ecuI ar
OTOCESHBE, BEYOLRK eﬁ}gﬁz«?aﬁ'tow@éwaw@m‘ rREPT és@ bat veiehlexanpl es
Accorc ABN QXY de.,.. (el it 6, (R ctyloxy,
Yo t‘gr} ﬁ%ny)fgy Q%a#d oy @,U u?"{/r} nlfﬁ,m B: &gﬁs ac §
_ﬂ;afé«t\emykrémra@, wgesieh@reyre nﬁams*‘r\za*tmttfr:aﬁfgmw&sr br anched
ain _hy dr ocar b bon cont, ai_nj, ngx romz to. : v‘%w and
%?“é?%‘bl“y“ﬁ NG LY MBEINGS CRNEAMEORY: Y ﬁr é8n’t‘*§i*
lreashr@ighRaArPONRERRDOAEOLY 18s @&ﬁ% ek meethbys %hea
renmoval of two hydro ens. Represent ative exarrpl es of
the COrPRBATI ST ER 0RRS, FODIRSIER 87 WEYENINRFPEINS SneCIRemys hy-
adminiBEOR @02 MRt Erel fel Hnaraz but enyi,  4-pent enyi ;
Qi}"”"‘%—“’ﬁ@i@?’t“%] ;g‘ie‘r\{ ’*étﬁ EI{5 gﬁtrgrll\et Igaj] lhept enyl , - and
3-decenyi . The term'"al koxy'' as used herein
means an al.kyl. .9 QUPsas-defined: appended to
t he par en%@%ﬁﬁgﬁgsfhﬁgfﬁ SR gen atom
Representative exanples of aikoxy include, but are not
limted to nmethoxy, ethoxy, propoxy, 21-prop, Xy
DefiniiBREbXEN% ert - but oxy, pentyl oxy, and nexyl oxy, , The
ey @) &l BilS e RRY Bl RIATERANSIAR (8 kAXYing
égbtu@é},t@ﬁﬁfldﬁgw NG 3006/ 050595 Pt US2008] OBLk22
definititiey, of ngtabippesitled to the parent o 1 ec ular noiety
through. anot her. ai k¢ ou,, f Loegsherein
A e b e e R AR e f‘%?ﬁ*ﬁ* & but
sppen@iBo e pdr {'m!‘h@@tiiﬁg ,1mfﬁﬁ-fﬁuktg§xwmmetyrmmyg {'ﬁ‘a, % i
2- et hox et hoxy, 2 [Tet noxy e} hoxy, Eq met | hﬁ ﬁy
Reprodpi Ve PHTAPKEI ER S L R TR ORE Wi S oxy
cimoth@f Otforode ;de{k-&edmfr Siperfappended to the parent
ol ecul ar moi ety t hrough an ‘al kyl group, as defi ned
hae‘i“e%?'ﬁ %errﬁes‘@nﬁm [ e TR N SO %F%(é?(%ﬁ] feginerein,
- t. not L, y uty AR\
ap }enzxni T ude Tars u‘u% o\txh &(Eﬂe{wﬁtﬁxl ’n ’Eﬁ%gn%?ﬁoxw@k Yle
exampERet tse;nmy"ésa:mkt@xmam omyti Vi kelsa, useginhe petamnysan singn
al koxy group, as defined herein, appended to the
ISORUEEPENt ol ecui ar noi ety through a carbonyl group, as
dedal:ned: LOher ai NsecRepsiesentakivegexampl-essothain
al koxycar bonyl i ncl ude, but are_ not Limted to, .
fyd \,\Wﬁ@)ay,oawwq 2& M@é{é‘?&bef@ymm&pﬁif& 3,4, 8, or 8 carbong, and
contaifi€] b4 L%,l oy CaLRORY T h Mﬁ&éﬁgﬁbk«%ﬁmm L&sedmhen@k n
‘ﬁoxy group,d nelt, apper‘i ed to the parent
'warsgmis e@u;bfasnfmwew“ tihied oGyt by *@Y yape keitade) seyl, 2-

Beprsseitatiye. & rtpmes ot &l koxyi.m 0o, .
propety ncru‘o‘é*“‘“bgf“ﬁr*é Rt BRI 5 s o B0 2oty

hapdernyl, and 3-decanyl.

The tarm "alkoxy” as used hereln means an alkyl group, as defined herein,
apnended (o the parent molecudar molety through an oxygen atom. Repressntative
sxarples of alkeoy include, tut are not bmited to, methaxy, athoxy, RIOPoXY, SPropexy,
butoxy, tert-butoxy, pentrdoxy, and haxyieny,

The term “alkoxyatkoxy” as used hersin means an atkoxy group, &8 defined
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15et hoxy(i m no) met hyl and rnet hoxy(i m no) net hyl .
The term "al kosxysul fonyi " as used herein neans an
W(aizdoemwzgfr oup, as defined herein, appended to PEEUS2008/085622
S NS %m%t élma‘rv&pw%¥ G l;l{ %‘gm 3 er"?;u! tQQ%{{y \9599%3 as
e d} ‘Representative e
zﬁeﬁns@i‘écewSliaslaf«myhmmmame:a Bats e&r&f(mpt kmm meaw@; firaited {o,
ot i JTEL NOXY S U f? %/ et ho \zul fo{])é AN y xysul fonyl .
tertCUBITRET P BE MOAPRGT RS 2TLEOHEY th PR SRREH ht or
brignehedaehading wfse@ %Q@ﬂm@&ﬂi &l niag gﬁ fL@rrEfluﬁr ew@@~; B,
carbon atons, and preferably 1, 2, 3, or
5 appe: ‘@\a*r@é?nsms@pregem A é?ié&mw%ﬁ’wm ’”iﬁf!ﬁ%q? E}%ré " put
epra@ Bk o R e {BY ot DrREQRY bert-btomymethyl
P s%ﬁf@g%y Hlé %g e XL ti%t‘ yl 3’3 Qu%yﬁ ﬂe?itgmatyl ,
2 em:m%ﬂt‘y*hgir hsa@ﬁremmwi 'a“‘if‘m‘ap!eaﬁiy n hexyl ,
S n ; per SN ST & Hafing
ST eyl 2R (i SR RSRERYTS AR .
arel s’az»iﬁﬁﬁfy\%e to the parsiinBolk @RIyt %fyﬂ rARG OB \*U@i@dp herdeiine:
N means an al kyl group, as defined her ein, ended to
10 eint RePPAPERTveDRBBIRE AT AKBIERROTHITGHGR. BRI ?frdﬁ‘ﬁ ST,
oﬁ%!ﬁ%ﬁf%ﬂﬁi%@rb%xa tde,ét ofc@lkydam no include, but are
yl am no, " et hyl ani no, _
i smpmpya |’ aaﬁdwmmxyhemzfm% T cpegiRuD, as defined herein,

appenid kyl cq{rbon [ 85 d., ' (s Tl
ssversd) HYPRLRIEber 1S AR 0EHRL D ROV antl Rt oiep

spref@abY okineBghy @\uﬁai‘*tim:nvtiwm dmpma&m mle*fa;he,d her ei n.
Representative exanples of aikylcarbonyl include, but
§  ethoxyy i*'é Qﬁﬁ? O A BYO PO VTHREIRYKRY ar bot | Y1, et hyl car bonyl |
| 8QO0E S I@oxﬂ?qn*ﬂeﬂv&a RIRERRY hearbanykaxyansd be dbidee.
The term "al kyl e. ne" neans a di val ent group derived
hereinf arTeseriag ghenorobrigichedy dHaish Hydrot A Ben o reem

rereind Fe TSR AR el eaehaliy g exan @@h%

ene”incl | are not
rrt *ﬁaxﬁ@%) %i Hoxy CHRGH2 P*@B*mﬂmﬁ20‘|2 - 5-
2009/ 0 9225PCT/ US2008/ 085622 - CH2C 2 o0
O IO FEAFER PR MeaTS S ?ﬁﬁwm%ﬁ? Shfor

sontai@fy Hsadi *Bam%nwom@cmsa AR alf&ybegnom 488 cdefsneds.
herein, appended to the parent . nol eoul ar mgl ety
mm—ﬁm@ugﬁxwgz@ﬁpb@l@w GreBmUt A8 MR FTREHOnBREYR Bhyl n-propyl
s RepLesentat i 2Rl 68 @l lkdauld ;QB;)# nﬁJf\Hdsemngg.
Ja%% ngifg Ig%m ;{gz %Xafmr;ret% Wu foﬁy’ P LH%&y swfonyl '
3 mazz{he;«y.ei{mdaraﬁhy%pwz‘; a8- *\useedwmrt‘e: =n¥“¢*séans ogyistnalngandar
branched chai n hydrocarbon group containing from2 to
10 carbon atons, and preferably 2, 3, 4, or carbons,
ane eentatytRgyads dseaskreanes W:nomm arcpnadt deipkendand.
Repr esent atlve exanpi es of alk _incl, yde Wput are
»w\ﬁm DM aPREE: PeletER et Y RRAYRUaN S .hd‘pw YRERTERSEIAGEY RyATPles
@3 1%‘%‘%1 bt aREDE YR maﬁ*gatﬂrﬁpﬂw B¥hiaming, isop: c%g»@%.m
term ' am do" as used herein fmeans an'am no,
and babikyloam na, or dial kyi ami no droop appended to the
parent oml ecuLar qoiety. Lhraugh a carbopyl .groun, Pain.
H def‘l el feretn ‘Ré’bl’“é%‘éhi égl vej?\exa{rr%lt’e‘é i am ﬁLoﬁ
[OpEN ltiﬁ@{"ﬁdie pqnﬁut ma&ee%mta ibiynitesh & oxbam! umarﬁo:ln‘ej et § rmm:“
rnet hyl ar hi nocar yi amn t bon o8 .
R“-"“”&%Hail‘fﬁé“t‘ﬁg?r‘ﬁmoh%tﬁﬁf%%ﬁy‘rl R et it e lateny.
athylc 51%::%1 NadRENE B0 WNZ p8QWBrbany!, and thd i term "aryl " as
use here means a nonocycl 1o hydrocarbon aromati c-
r ¥ irgteny StlereneRepnes edtaler Ve cex appré Four Hiaght pherbees

chaj Q }L?C%[E? Qb M ﬁdcatr%‘%ﬂ%?‘r@@y zeﬁﬁzﬁey*@&ﬂva%k%ﬂ%ﬁﬁs

gyl

ot
T

fi S I HVERt | On are SUDStTt Ute : 2, 3,
.n{..ied@‘.rbw@za&uhs tiiisreint SCHndepErdent iy met edt.E8 1 rohlae ;-
actyl oxy, al kenyi, al koxy.s. al koxyal koxy. al koxyal kyl,



90.. Tfl kits, xyczarbonyi, al koxyi m no, al koxysul fonyi,
al kyl, al kyl carbonyi, aikylsul fanyl, aikynyl,
W@amb/@mzs cyan, .cyciclal kyl carbonyl, fornyl, PCT/US2008/085622
OHLE Ikoxy LQ kkyl~, hal ogen, hvdroxy, hydroxyal kyl,
( g ah \?(? it El BAR koxy, NRAR, and (NRAR)sul fonyl .
T’h® m«rmyg@uw k:ygl '%masmmmdmmﬁrai ,:m\yﬂe&ns,. anisdngd herein
oroug, as defl Qegl her ei n..a end d.to the Q{,GQEW_
appenyRs 8 C B S HOT SRy A TG a‘fv’ ndrﬁoﬂ;ﬁ s~ Er PR
Repre (R8I0 exdRRePE ﬁ&%‘?‘&ﬁtﬂw‘( %u@&amkg o nakad Bl khisaionyl
i'ncl ude, but are not limted to benzyl 2- phenyl et hyII
5 and elymiigephenyl propyl . The term "carbonyl" as used herein
2 O 108 QB 3 sraiglTL oLELA] GafboXy” as
nﬁed herﬁe‘;‘?%wrr“gg“g A %ISI ou ’MET hﬁrﬁ%‘b
"\juftiﬂal‘ﬁ‘l‘ ect @ﬁ,\asaam@s:tre 2 tgridup "@1@3%9 ) emm:‘ t:y:smp) g, usked

P B 95 N G R DieR P RO eGP Bl

&x amp&@pﬁ@@tw 9 kbes parent iRteeukan el etyrobrDaghcdy, 3-

- pheny[ group i nducti ng, but not linited to,

bltynye RdyFaHSPh ﬁyi*d“@“ﬁyanoohenyl and 2-cyanophenvi The
tﬁ{t‘»% WEUELOR Y Lo A8 eS8 Ea SIS R TBARNSEnS %‘" H?a@%%%g‘;im
cyclic hydrocar on group containing from 3

Qroup aarxhomm Examhe:s& sietuleyodiol! ’k'yu{m mca @d@;@%%@@@%d

o151 0 U PRET s RSSO N et

mathy @Wk@@l ~>bw Q*h@mp@“@fmk hen nventihonsariersubstbtut ed

0, 1, or 4. sgb§t|tuents sel ect ed from aoyi ,

i aﬁ}ﬂ B)@"ﬁ“é%%r%ﬂ“““ ANPEEXY2AE KoKy A Ky, al koxyal kyl ,
&M@%x& ALYl i0e dBRXY KFLRO: rRKY by Bk baar S Hr8l8atic ring
car boxy, cyan, ethyl enedi oxy" formyt, hal catkw :vy,

systewna%é%mw e @geTHiohgldr g Xy rtexy aptkTiet to, phenyl
nge«n Q)g e Lo‘al?’\w\ b W d .‘4‘-:‘& 3 t\')%?‘tt"‘:i
'r'rin)?c B ﬁﬁrcar o' n& " gsmij“ 3 %ngﬁ rehns MRubShi:
inf;fe;:}mﬁyrﬁi\:@eiekwki HiGroNE;, aasmdseﬁﬁ\nﬁd rﬁwmmm&ﬁm@wm\t\*dkt the

e oo parent moi ecul ar i e a .oup,
0 akoBabiTbd Rerers, “HEBFebb SFTVErErnea gt By

'arrit“ocfyc‘:l‘s@@ Kyh&&&ﬂ@ﬁ{?ﬂa hAGh weew Rdba w@, ngxtwni\; Mgd®@nt o,
Cy oprc | car bon Ccy co entycarbo

"dz”»ﬁy‘cﬂd@h@& }o*apﬁ@nw ~i:'aﬂa *‘@W}oﬂgpw%drﬁoﬂ%}awuh%é t ent
ALkl annladused heel QQW&%RY‘%@W@%@W%? &hky!
u S, d herei n appende he parent
Appe mmf mdm m*emomtzymhnmugﬁi*raum ‘T@@}é@‘iafﬁom\avis harain
- Representatlve exarrP 0 q | e g a \:y W 9
25 Repregh @B EX4 1P 80P 16"V di “rférh aﬁnﬁ e éw g, =
and 3-8kdylpetnyl am no, and ' buty, met hyI am nc.
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The term “carbornd” as used herain means 8-5{=0) group.
The lerm “carboxy” as used herein means 3 ~COM group, which may e

grofecied as an aater group ~-C0-alkyl
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The term “oyanophenyl” a8 ussd harsin means a ~ON group appended to &
parant molecuiar molety through a phenyl group, including, but not imited o, 4
cyanophenyl, 3-cyanophenyl, and 2-tyanophanid,

The term "eycloatyl” as used heely means a saturated cyolic hydrocarbon group

ey
¥

confaining fron 3 to 8 carbons. Examplas of cy@in:-ﬁkyi moiude cyclopropyl, eyslobutyl,

cyclopentyl, cyclohexyl, cycloheptyl, and cyelooat
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The term "fluoro"” as used herein neans F. The
term || uordal koxy" as used herein neans at |east one
W(fblzmmmziz:kyl gr oup, as defi ned herein, appendePCT/US100§085622
ent..nol.ecu ar LysLhrough .an oxvgen group,, as
ofe?r‘”r\ie‘(ﬁ3 %E‘é?” epr?e'seh‘tma‘%{l g eﬁ“a“‘* ;es of fT’ujgr{\oaI kyl
substithdred sdesedibmang, mofox Llsmf:tr@d“ait\my t%iymtmmm&a&hmw
(C FO? and dlflgdrorretg Xy (CHF20) . ., 20The term -
atkoxyod it GRIRYFMAS: HEE PR e PR eaHE At SYBHsT bh@ir PHoPEY
oah@h O URIoaAS! Gle;t;r;aeal Aef, Elwgmm&n dedh 10,chhey R&E8Rkalkxy,
mol‘ecul ar noi ety hroug an al'kyl group, as defined"’
antt -NRelPei n. Represent at i ve exanpl es of flucroal kyl
Rt LI crh g o, £l uaronet by
d’n%l‘ﬁg}rés‘ Rmh”cl he i f“liu%’?o tJ;“h Tﬂ% At I{l}ogroeth I,
definedingteR, Sidbried t” toe peftehtym @he«*t*em m\,«'“M:aamﬁyar La’g{)?ﬁlﬁ edx 8%
n_rea The ter

def ”@f“'i%%?*ogé?‘?’"%?ﬁs‘e&o‘%%‘érp b R TR Bl Tyt Bu £ rot
imited k€ ptidhabaadkexy x?@sﬁ‘&u‘&%ﬁk RRE LR idRANSa B eagt one
hal ogen, as defi ned her'ei n, appended to the parent
syclo P eEPEl. noi ety through an al koxy group, as defined
h 2RLESENt AL X »Qfa KOXY groups
N e L
*i N:Fffiz :umn&nﬁmtrxye r:asmd* meim:aaﬂ n@egéfteh@go‘ya nBOFheNESr m

crenanaloal kyl | herein neans at..least, one halogen,
el L SRR i R
die Hy!ﬁﬁ'w@t yihibpoughen sal kyhirgholmings defined herein.
Representative exarrpl es of hal otal kyl include, but are
not BT 8 el WSSk - 2- f | uonet hyl ,
t”ef {;Mor?pg%t hKI)éLy RE Q@@“ JéprrrP@lwh)éL %3153@‘”‘@ fluoroaliyt group, as
or0 uonpent y term' ' heteércaryr,
defin \aase ravedniredied iy ihe @s@mswi@n iy g @Wﬁi‘tfpe fr #hgvEdn BaivRI §#y
" or Jre heter oat, H) ent . £LeaLed, from
deft %Fﬁ ?ogeﬁ' Bxygen. @ %ﬁ-Q 4 g%l?;‘?({]@l ?a‘gt%‘ner bﬁer@?
irifluorSusthon {MFSCE and bﬁammeamycm‘rﬁva‘r b| cyclic as furt her
escri bed herejn. Heteroar sl MO as defina
0GP DY 9BoEBEY @éﬁ%@)%aéa PR FhEEM 18 YRS e gt PE e
farsint %e@@rﬁetm@m SOULSE D IREMy 0B frokin WRed Sy L2
L3 are defned in fornmula (t), throu h a carbon or
hersin nﬁti‘r o_f;‘g]efh=~~fatt“<}?ri<r3’I ples of fioprieait@ NGBIIS rRdAGCYE ITEsthiet er oar yf
Jorar@lin = 1 beteroaryi. fhg anas uses herein,
fsororRgpy oo R RIS IR CLOR o dch o B2 LB RRLIBEEM
21“f3err®ﬁomﬁnet-eﬁeataemw fraﬂmce}}énﬂéntsrsypsel ected from

tro QX or . sul TS - omer - her eof .
T ediabt oL deap e IR ot Carl bE 1 m t e
te 18N ORI MAIHRETRI RO R =GARBOY di ﬁ«a&ﬁﬂkﬁ%ﬁ;e\w AdciaAneO
or S atom one, two, or three N atons arranged n a
hevein sEtE RGN EloHRN PR B0 BHGY NHee A T AR DAGS. B Y8R ng
ereinRELELD- LU LALDAR ALOBBLoN AN, BlinG: BEG.(8RIACed
"o "S'at om and one | atom  Such rings can
z‘!r.\cs.acatirrc(h udmmim*e?hane m@nmmmwwm@ a si x-menbered
aromatic ring wherein one t\o‘jou Q Ureﬂ £ ng.«car bon
qiﬁn% B EGRE g‘ééd%y ERCYGURAE SEORET TRCTED i
herein NGBCQORLBE PABE rBoiBtr iisis O XY GRIN arod: r\mumomq ined he
ring: fr‘ve rrenbered rin s contﬁar ni nP one to four
P C’Wnr‘ﬁﬁiﬁéﬁﬁe“a\ﬁ‘oﬁﬁ””g ST PHOBIONEIDER S8 AT EOF B ni ng an
;»Qpiz&%g%eﬂ sQhresih T W, gfnri@grgfﬁ *Jaé*'aP k}ﬁ@&mﬂl% rqgaﬂ» A0 ropentyl
Repr ésent at 1 veé exanpl es nmber ed heterearyl
rngs**ri Mefadey!” bstusas e”fﬁ‘at erfrz mi@ é@@*t»‘ﬁw‘?ﬁﬂ?@fﬁm‘ FHNG DN A
more | Wf' % {%Ka%é’my%waé%% aLa %a@l%km e‘%gﬁf& alfiPYF 8% ks
ﬁ*zereepy%u._{ﬁmrﬁiagavhn DY FIOfyiclic dreim}amwfu m{flz @Bkt hba® aZadnpiny
11, 2, 3] oxadi azolyl, thiazpiyi, thienyi, [1
, 2. 3tnaznvl, [1,2,41thazinyl, [1,3"5;triazinyl,
(1,2,3]triazolyl, and [1, 2,41tri azolyi, The
term"bicyclic heteroaryr or "8- to 12- nenbered
bi oydi c heterearyi ring", as used hereln refers to an

I Y Y T o, .
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het er oat ons i ndependent|y sel ected from oxygen,
sul fur, and nitrogen. Representative exanpl es of
W(bizmrymgizcs net er oary 1ri ngs i ncl ude i ndolyi, PCT/US2008/085622
enzot hi en anyl. \Ln azQi Yi ez ZQi y
ngs JRRTeeRrPasory o B ot aeryey ekt REREH e s
definad ANZOLSOXAZOLYIN o Qrbfobimydgensogul nol i nyl qU| naonnA
qU|noxaI|nyI ph}hala2|ny| pterIdJnyI ourln

F ORIy FISIPRFS PERISTT iyl S o RiTBrBpoEah ‘ﬁPiﬁ“&a&r@t%" sed

hereil -@ﬁﬁ 00§ 3 2= Bh QWA M atic ARG BREEHORYE IThak Adtkroatoms
1-1titeroaryl groups of thé invention, whether

ii“pmﬁmwelw‘@adﬁmbu@wm exvorayy belfigulyst § gt itwach Examples
ti.onally tidedted wcglg,} e.0L DL, »
Ohul’éﬁgs&t ent ;&ﬁ ﬁ it’l“‘%%lfec(fi ‘9 % Gealhlf

ed from
O or Sagyrh e, tual Kaetf’nyao M atd&m *@m maxyatk: ko xya: \r~a1 kcmxyqa:H(@ﬂ
30ai Roxycarb koxyi m no, aI koxy suI fon al ky,L o

arom "i:rifparl% §650) ﬁiv"‘af*“ "’*ﬁﬁw\‘ EORY “*é‘aF’%i‘éy SRS, Wit D0 br §
atorm &M%@@@l Ky, ‘ful uar.&abéﬁqumd etk nohRkiRak® s mambersd
hei cal kyi , 0 ydroxy, hydrwcyal k{;@ mer capt o,
FTOMANG ti“pfbwf\ﬁpipéy‘qz'ip ﬁw?dur p\fpa\pgm aiff\dﬁ‘"( ng)’sga}i ﬁ’y Py 1 ?swqen
nocyell.c. het.eroaryi. Ok by Ql.& mhered @{::O,f /
atorns RN EL MR B p huir g JFRIEG A IR oy
me **ms l@bsﬂm sEndising Bnﬁm:ﬂcmacr‘mimrmylaﬂd r:«%met%memﬁ-a m'eﬁber ed
R LE. cI i C hqt e rlw n&a ALE 3osubstitut edes'fﬁ h.O 1,
contaigh§ §F bief 3 TR S A O 26 SRy Aliss ittty
wwﬁrwm\m ehReRIeSenbaiNYentinas MRy shenpresant, asy,
tautonmers. WO 2009/ 07 22 PCT/ U82008/ 085622 The terns
:%mryetw%@y«d FENIRIIRG o xa R BT ARG FY EIEY, PHEIAE SR PHEY BN,
pyTimig Ee" e?g b FaefherokiPia 3 ﬁ%m;y g4 *“B'%W%QH Bl RlCeC
| ,'0 c¢ontani ng one, two, three; four, or five
{1,8 3hat_erio{atmﬁmwnﬁeﬁenﬁﬁémt“‘y géi vyl pohh tAi frigzagyd oup
nsisti.ng of |t,\ro!gen,,oxyg ~and. sul fur and g
c@ﬁt‘a i g e ?’ﬂ FPPRE O ehst oﬁg‘ircar onldé{’t oEnt"éi “é’cheg
used Heodls, rokRet sattons, o, bi-ope: Q&ffb‘@sﬂ‘e@ta@m is whstdtt uhed vvl t h
an oxo group and attachgd to q?r at ons. Fgu -
contaifing &L ARRHHER SRS Say PHiseS 5 o (o B !Bo%d“f«“
hefero3 Kaamgmgrg\g@\u@gaemm ﬁw?ﬂﬁ% o, SRS Ren! Wepdauhbess
Seven- el ght - nenber ed ri ngs rmy have zero,
exammﬁeqs biowoic *@r: ft‘ﬁﬁeé‘@d@&bﬁ@ isoht SenFhESRB MEaEEHEN o
PRI A [ \C% ¢ L s e d.avention.can .be.att ached
ii’?QmZi{lﬁ %F? 23 % &L‘l@rf Z?ﬁ otrk'gazrpf %‘% setidol %ni]ct %13
b»&ﬂ‘;&fﬁﬁ@ﬂ%ﬁﬁl‘goﬁfﬁhb@‘s}:lmbﬁmmyleecgl‘ Ogjp&,tmw e ppmssemfi in
ot utomsrlc form Representatiy ] - , *
pteridiffle BB Gn RBHY &Piﬁ\ngp?fe‘t‘éroiéy&* Rl e
andd plebMdbgdicl-@y. azepanyi, azetidinyi, azooanyl , ,
di hydr opyr i dazi nyl, dihy OroF yridinyi,
dirﬁwmpywm i iy FFveRsRpNBE Ry \?“{bn’%%rhaﬁi SRR, may be
. WAL AL M« IVLGOL Wiy iy
‘p“ﬁ&aro% gn%aét%olagCM31‘]"|ydtr‘§(§“kp‘)§jr| di nyt! %luflvii @ subsiiuant
;me*set*hmtnrmmtﬁw oy aRe presentiken v esiexanpbegaiofsy. aim‘e:;aéx-y;.
non-nt.trogen contang rgrmt; c.1oh el erog:y 8 aenian
TR s é‘”ﬁbt rr? FEd Y /P8 5m A“’d Wi ARVES
st\geli‘«,ﬂiaih)’ﬁ&!é&bt@’*wusd@ fbx)ﬁd“b wrra@w woxd efatcahyid heipysranydoxy,
d [1, 3] di oxol any The_ heter ocycl es of the
tydee 4~*m§¢énﬁﬁ‘d‘@¢‘@rb §u¥5§‘t‘ff‘t uthde i 3 *t#&’d%@@ﬁ@“aor\*8ﬁ?ﬁ?aha||y
natercHPSL 4 LU E8o miparMi; f’%l‘wgya rvbringe ard sufbtinded Qin @51, 8, 3.F 95
SUbStituents | ndependent |y’ sel ect ¢ ed from acy, acyl oXY,
substiakkianygicye a:l‘ki’@ﬁéﬁ! mmk@:xy?a*rnkmv@”iam@xy‘a%kk%rv rings are
by aI Koxycar.bonyi koxyxlircm X S0Vl 1KY Lo
HUSURHAN )s(utlfoh At do® Lar’y“aﬁ%k & fy‘ it}’ov’(%*%ﬁr fonyi“
33‘}?@@@@@)@&,@?@%@@@& idhammyt, hal oai koxy, ha. bal ky: ,
hal ogen, hydroxy, hydroxygkyl, mercapto, nitro, oxo,
t hi oal koxy, -NRARB. and (NRARB) suf fonyi. Additional
exanpl es of heterocycles include, but are not limted
to, azetidin-2-one,
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azepan- 2-one, (41 H-benzol, e][1, 4] di azi api n-5(41-)-one,
pyridazin- 3(2N-one, byridin-2(1 H)-one;
W(p)yoo'DM%tiz:'n 2(1H) one, pyrimdin-2,4(1H, 3, H) - di PCEDS2008/085622
rrol |d one,. benzi.ol dlthiaz or te B A 4D 10

R e R néﬁ“‘iﬂbﬁq Hilertoad-to 12
membdr6d fazebd shhnensdinpicpentith Me2 vaneres, four, or f
' t et rahydr opyrimdin-2(1H) -one, 1hj- benzo(dl | m dazol
ns&tara;@%sgg\)rc pencenly selected from the group consisting of rifrogen, oxygan, and

ur ard &% Q‘Fr@’rra% 9’1"\99*3’&“&\: 2nobihht a‘t&“ A%ehan, fnd ARt @

zi nonyl 4] oxadi azobnyi ; 2, 51oxad|azolonyl
Gt x[i»r *3@ oA} em@itmd WO oxcaTdu a5l @tﬂwm*@ W OHE AROTHI LT
e ) K *“ :erm“?v.: h&l‘l { L! d »«a“ A
and fivg, d_‘“zd) bifg WS ey ha 4R &% A’r e k(mt rié@’?“ k§f§ %S%lfg(gdr} aé?:g%:
have :ﬁfeaﬂ& at pdee@st! cﬂﬁﬁdhyﬂ@ﬁxy gg:r eum “asbsﬁeé u n@fdn‘lae h@isrpera,
ppended to the gagent ol ec moi ety ”“Mg” S TURE
one, ) Ry TG BUPLE PAES TR Harel ”“”“Pée‘b} btk 8 nHhvon
car m%?&@%eﬁﬁ*o% Byedrex alkyd o hitehadQombute abg aR@tatki m t ed
to, 35 ydroxynethyl 2- hydr oxyet h
heternQuivelrpiyis-r2ahiyp: @ﬁy‘et*‘h&%‘?ﬂ* T ﬁWWOXé}?y FopiiRlivepgamples of

nirooe b IR Rt Gi30B e ofags & MM QEPRRY eaiiny, 1O

aziidinvhyesaxyt: photreatiingngrduptepreang, @“‘ﬁlﬂ%m}t mzmn,twmwm

ts. hyd | . 8act |
e

hiamoRAROXY RE pf@l@@é*!\;@@xﬁf“@‘w&? hrChiue ey »ﬁﬂhr’m@ﬁmﬁ%z oty t ed
to, nethoxynethyi, benzy/ oxyrnet hyl

hete *h@fﬁ@w@fﬁ’heﬁy%m}m tegl '(t FPEBE D @i"f y‘tﬁ BREEX YRt hy! |
ity { e an .Lj‘ thy by Lkl oroet hyl . t-butyl,
yar ?Swt nyfﬁg§ {il é{ Eﬁt di rretjlﬁy 1'si | yi,
I‘“E*iautayd -Ghvphe &nyak“sweyt fw Metshipttbned atiebgironsst ondidenaly
benzyl i-dene ac;ei al, £ychic ortng estel selecar fom acy
Wb‘“zﬁﬁ’rﬁdx methyt erie ?‘6 RS Eféngt gs;) [’ndm}: igd from acyl,
BOYION Qﬂmagt BI85 I—um@w Ry, @tk@@iafwg dgm}tms:maﬁ eal amemdﬁd ont o
roxy groups: by reaCt |Orl ge corrpo*undwthat e,
ri=km»‘%fﬁf‘&| iy t@H‘e‘f P AOFT G G ﬂﬁ”‘ KBS ORI, Syan
fornyl tq d%t}{}\é | AT g asﬂ%@a@@%r\m 88z a@@! QQRH'%“;“@H akeky!
trifilate, trial Kyyi alde
hivatktnd, a‘hRy?bbe *3/ f\f"tﬂsfﬁi Eang ar yI d| alkylsilyitriflate, or
ap, 4 I, LJ:IQI a,.di pal.obor.anat.e st 8y,
f‘{]ﬂiﬁg ‘ér?%q 1%!}5%& T“ der Eengélpbﬁ% g |‘ﬁ e,
arenans Ll\:zzrat B f:d*(iaahefz, "g\ inhe, ;i;: i%ﬁyale«m:m ﬁrd‘@keﬂ* :bemﬁwa ohsf qusﬁﬁem
_— or dir ar bonat e, A o\t ecting grqup. alsg may be
2R3 e g‘g gﬁgé’“ﬁ HyaT Byt E[oap 'ﬁy”f‘egéﬁ SRR
yrrol ;QQM% AARakHGeAREMSorteh 8 IHIEOKY-L G, QUaYdtiR- Aok tand
an al kyl acetai, The term imno' as defi ned hmqrel n
m:mm@éﬁ?ﬁ*@““ CReRET)- 0 gy tﬁﬂé y T Pﬁéﬂiap’t oreHRIigeEct
beL em IRAns 108 QRautiazaiony, TEakLMzindRARar” as
A0S gﬁg naﬁoe%ﬁn%s Four G g }2 4 i% }\';\hi}'pAl are
1.2 “amamdﬁdv tia, :t:ﬁexqmareinnyimm} fewd@tt *nm,r‘ g theidugh a
AL g eTe [T atom RA and R3 are independently sel ected
Dt “Gif’:}r‘o’ Foge Y aI k.yi, acyl, and fornyi.
Reqpriese @td\yeaﬁmmle%n 200fs avNE%R:;mL@ ncl ude, but are
not Ilmtedto am no, dlrrethylamno | arni no,

atie evy i taRrarga ik RE uEsat Iy ‘T“éﬁ‘ﬁwiérﬁ*’n%”@ S ot as
sefined herein, appended to the parent molecular maeisty through an alkyl group, as
defined herein. Representative examples of hydroxyalky! include, but are not fimited o,

hydroxyreting, 2-hydroxyethyl, Zanethylk-2-hydroryethyl, 3-hydronypropyl, 2,3

ibwdroxypenty, and Z-ethyi-d-hydroxyhepiyt,
-
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The term "(NR R)al kyl" as used herein neans an - NRR5
group, as defined herein, appended to the parent
W(Drmoe/pmzas m)i ety thr ough an al kyl group, as de€T/DeH08/085622

g a N }*bu ¢ f 3 %%%uex‘%mla 3 5%ertu§ NRARBE ALEKS myeirony
Gf‘mmﬁﬁ;(amt inydeaina s:ﬁte):ﬂt:hyt&:,uuﬂh( shinifetib phaapiime). eﬁmrht;‘e@ of hydrowy-

_2-(arrino)ethyi met hyi am n N
protecgons FUSCeTH A7 O RARCULSORYTY S8 e REV P
rnetho B8RSy ARKsNRARB Q{;%Wﬁset“%ivﬂ&f‘tinﬁ%tﬁ rehiyiagpanded. t o
t'he par ent ol ecul’ar’ noi ety thr oug Par eonyI group,
wr%magmder»?p»ned" sRELEI, CREpHesBEaL | tséfsra‘”ﬁ?@tvbé ghethyiene
acetal (RCRHOGR] %lﬁrzrpyr cbd1CL LG, DUL; oW%M\g*"? e 40
‘am nocarb thylarni nt o) car bo
carbos w(tidaanatdwt. rnm)dﬁar b‘epw» u;(retemrt&rmmw eﬁmmut»)r\da:ﬁ b@nytyw oy
the. . e Lerm (NRR) suf ony as, used, L0 A%
*"“rréaﬁ§ 205105 coRe Rt P Raral oA AL LG RS such &

sthyIRAERNEn ﬁ@t@@étz&rm:w&m hhpiov ghiia:, euhfzrmm GEiRuRly @side,
defi ned herein, Re resentative exanple

of
%ihﬁfme)wr%ﬁw RPN ShyehigraoGEs: I\r’rﬁ t¥%d to ,);
. \\Q(ﬁgg m;g L by fa@g‘tth s tﬂﬁﬁé“iw i8d 5 NRhSWhd QL Setryisiiyiitate,

"am nc) sul f onyi _
a0e cemwl netzhyharmmcrs rt)wsﬁft;ﬁ myt wte m:r”*tecté group also may be

2009/.0792 5 T NI r o B by
e r e N G

wo,,pﬂ!’i@@-&@hhsﬁlgn g&qw‘{,z»@as used herein rreans those gr oups
i.ntended to, pr ot ect ni trogen g ﬁ{n agal nst
& “\gy h

CURdES Fabres ?%@&tt@h%@’rﬂr&?t fish &Y procedures.
Nl i0Qe &E@&ecft G4 GEQUPSHADI SEGar bamat es,
am des, N-b enzyi derivatives, and imne derivatives.
Pr?*etier”r etiRnlt rregend priotettinigrg Boups. Br@ddtetich are
appen “nﬁqxl bR @Q\g;ﬁg@tpeﬁn&%l QX(Q( @}rbqu m*(@wz)’%ﬁfgﬁwve
‘ T oxycar bonyi ( Boo) ,
i wmamgwrpamﬁw *\}twwq‘w ,usikpamett whi fcand. Freppheniyl srmtx‘ﬁytpmsz
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geﬁg%@%hgp@tct,e}%@ms the am ne group with base, such
as triethylam ne, and a reagent sel ected fromi uan

altkyerey hémmdem AnRkIA D FeRRE &) M disariip as defined
herein ﬂg)\édﬁé«ﬁt%'*m ggmwrsrp N rz@@;ﬁ&smrﬁg }?tg;trru, ts,vtmﬁu

yari de or' exa
herginr e?ppeseﬂtﬁect t‘b}m"T(t)&tS)d‘ 4‘@%&@1&3 ke Wi hf&lswti@‘? e i

Jth L.arof arr mm an, qlﬂk uIJ
{met ‘é\ﬁ}f‘ %xtﬁrgn;}iﬂ h”éﬁgu S R o?be( k‘yl g gwt@‘lﬁ exanp%[l‘?
and thaGed yl chl onde, benzoyl chi orl de, benzyi brom de,

| oenzyl ox%garban yl ohl ori de, ftvvaryr fl o Qrl.de,

ohengi 5‘suf\5 %V*F@hpfaﬁh@é«w&“@%%y? i Vit gelts gloup, as defined
hered b&g@éh(}&}@*%ﬁ ?et;ht?;srﬂé‘h:)‘gtﬁrt\ﬂ% @R detined
t r'i phenyl I or| he term "oxo" as used herein

nereinnPapssThet ertrﬁml of d\ﬁf?t&'ﬂl‘a@“ﬂﬁ‘é@‘ ey Bitriraaalng gy te,
0e A0 r\z*:rhe Ime..rhm o Ha_J.riKQ\)W as used
%r%?ﬁ ﬁgéhg aﬁ‘&iﬁ oup ggigeflnéd her ei n,
(& vweﬁﬁpﬁmdﬂdch@mtheqpﬁ%éhtenDIecular noi ety through "a
TL:. r atom Representetlve exanpi es..f throalkqé j
i rﬂﬂ e, xi\ﬁat‘r«a‘r‘ ETHO OF MY T §'0RR th@t‘t*ﬁr BOURERYF t‘h‘
herein®Rth-REAPHI AL S wAﬁoaH@ﬁzﬁi ek kitpudiNe shiRFMtaRt a00Hinst"
enconpasses and descri bes conmpounds t hat prevent
ginr Eoppronabstbearisn! ByRdn 8o eeptorbuageiostmigiiae,
LIS R ! Lsf2 $8£$ conpounds
r“ag%pi %‘ E‘hsg}se(%gpﬁ‘?% adl’ nvgggé ado: lists are
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an H3, receptor agonist,.guch as histam ne, but also
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i nvention



Conpounds of the invention can have the fornula (1) as
descri bed above. i n conmpounds of fornula

w@ 1g09/0zmes of R, and R2 s a gr oup of the fornul BCBOR008/085622

the ot her. g of . Rl Qg Jes sgl.ee, ed from
hy §rogedtt g %)VPQ af ko ViR Ral ¢ Q}Zﬁ?c‘}yano and
t”hie%“aﬂa Kﬂm&e Eﬁf«;&&&ambl e R uksantkiPrnRahs et ecties infaroim
hydr ogen, gl kyi , al koxy, . hal ogen, { ﬁar}rdﬂw s
o ?m*%“hlﬁeéf‘r&%@y} TRSHCB I G ERE TR QIS PEYRECS R W hen
MNifrogd »fh&'\@:t“hﬁf grbSps RIRHRE ARLY-BYAr RE8R: N-benzyl dervat \gels Sa"r
selected froma bond, al kyl ene. -0-, -C(:0)-
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butyt-Cheteroa iy "\}Mnﬁ@”“ *‘%ﬁad Beqang HPPYREIHET S Ret er ocycl i ¢
| 00 The B (IR iRJe IReRedchot eroaryi ring, aryl nag,
8{% to 1 24neb ér eg %r cycl ?g Het er oaryl 10nag, and 4-

t By ei@rsrmm‘erre“cr‘»h@eerre@ytr pesnaghPor YRUPj o can be
st ituted, or .uhsubstltut . cr e 8 £3,, of
sr.r 6'6- "I\}t%f‘r’ée‘r\’ 8 het er ogr ?%q” % table g?lé o1,
@;:-per\,@{ftd oRme plvieed mdequl i‘irut air\« m&;‘*;lsrsmtt“aﬁwt dimfrweytawe

m dazol yl, i soxgzol , C@Q [ azoI n 1 oromit
eXER A ﬁ@/rwﬁw%zow.w BT ROy rﬁw d“*’nw and propyih
py{ éEqu)’é RY @l Ykt d %ﬁﬂ@%@%&m&es A desoribes compRuns
[1 , 31t hI adi azelyl, [1, 2, 31oxadi azA yi, thiazalyl,
that prarﬁrermpmm ﬁ\ x}’mﬁf 3t #1 Aziey n§v=i‘f<3“ Fopnishaigigh, rﬂrﬁaiﬁt‘n?‘ﬁﬁ"'ﬁke an
siso engpe b BBl F TRt SBERY Ln LR tporse e
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2% “"M”Pé }’re‘rﬁﬂ%?r el hﬁe?{é?‘r}ér VESTH ﬁg\g‘ %‘r‘ndependent ly
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described herein, for exanple as in the Exanples or
Gom i“uhei‘*msf‘i*”rﬂ YATERE . Exarrpl es of 8- to 12-nenbered
8”¥8~J.v wr?‘i he{f% roﬁ‘[w% Q% S habl aaemfé’%f aéw@ Gorfilid 20
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Each of the 8- to 12-nenbered bicyclic hetercaiy rings
W(i)soobmjsepsendent |y unsubStituted or substitut edPW/thoosmssmz

< stitu s etein, for e as in
conSBRSARINLE F AEPEL PR DR eSSBS 25 1

3?(0)&*%?%@@ kﬂ*dtﬁﬂ‘ﬂ@&ﬁﬁvihe*t ef}ﬁ&yﬁlvlfﬁa r:,l mg@nsw table for R
and RFA" include, but are not N mted to, az epagyj e
axe i SHY w; 5% # Pl Wyi‘ BGS: 685’?‘3(37‘1 roayl ring, tyanaghenyd, @i 87602

mem i}gl«pl‘% QR BT -PYT ancl Bvdr 9-9)’@‘;‘11“{{4:\  haterooyelic ring, The &4
di hyadfopyrim di nyF, mor pnol i nyi, piperidinyi,

S-mermppraddiatbrwltingpirte dRinmyrhe e Wy PSERAGI YN, ant 4- 1o 12-

merio DY PRYCI I YL L DL LRGN ChOLL il tar Ty

et'r anydrof U dro yron. yl ,
t»aL t«r@r}ytﬂ%dwr ﬁ‘ﬁyabqe wla 13 &m#ﬂex&myk\im &F étrmd; a 2viomyl sn
G % n-2-onyl , ﬁ \ﬁ%}\"“g‘iiaz Q n:5(4
B to R G T hebigR %(“QM-& NPREE e S e
he 5. G&!Bl«mr%as@&&s&\damwm aBYFhdniad g mééahls%a)mw)&»wﬂnym
pyrrolldln 2- ony bertZC| di thi azoI -onyli

ring, mcpwrdm“zt(wq@g ERISIC IR Ha Foi ¢ B8 uzfv%%mw o pnstbstituted,
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gt} m:tc{ T 2;, 41t higditazolyd ny*ldam{*;{l. Bt facﬁlha%z@k omwr Lopyrazing,
ek Lt h| adi. azi non 4;Loxa A olo (P
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TR @jél%tg@ng{ézbm mistaz qr, @gﬁﬁ) mONyE4iRehent e@}%"*zzft@
_"12- nmenber ed heterocycllc rings are asetldlg 2onyl,
{123 pamanapll &myé‘,; Aﬁ;}\ril 5&%«*”‘@( 2\13?_);“9@%?{;@& psteroany ri wis are, for
CRY LA LSR5 O £y ARG PIERSR boiB & 2 RR%kbecEaGR Oy
Y‘Q%%‘/lé(heiltﬁ ocyc | c" %Fﬁdsgl 5 |&ﬁdepgndent 'y ung}agst It ljt ed
rngs | sm‘dsubsw*t»uis“em&mqtﬂt o gl veh e cdssrispaded herain,
derein exanpl e, a e Exanples or the
or exqaHY Wi 1 t%hé“ n%QPQI ' ?ngqurf:f erred enbodi ment, the
gﬂt@uﬁz g ofi la,s~ t-"i-,'_]_:ﬂe:RbSﬁR,;\ c\gxbten“@i:mmtrz rgsau I:Kesmdf}r RRwngt M
rogen; .sel ect edﬂ froma 5- or
“‘B “ﬁ%%é?r%d“‘ﬁgtt%r c‘é‘?a ’“‘Wr&‘ﬁ*@‘e* PR VEWREYRF Y and L are
bz u‘@é:@zﬂ [ WOHShiX- A8 SEhkD8dey bundbRoNEbReHeRebeazons M ed
ch ment, the group R |s 1 2-Re, -L3-Re. b, wherein L2
quitned w b omdny R sRYOE syeEinyl @*‘iba BoRd. DRIy pughy,
qaentieg tgd,f n, kA, h G et eroaryl
nap Nri%ﬁgCi Eﬁb %& Ffl& ’ﬂ:g% ?P gxﬁégredl%s
nyITn \mfawdwswma&dr&r hetk-hemeémnd bo,fm um;amgast hgs a;aar éf“er red
enmbodi ment svvhe ei,n 1-2.1s i's
‘“mf“ﬂﬁ&%ﬁé’“ﬁ“’b ""Cg”kfoﬁ? ~~~~~~ B R S ey
iovehd BaRREReRed xl5ﬁ@¥.@"’@®%¢ heChEtliNgs o ShaRUBR wiR suRtink¥is a
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!@mmm@ﬁ §pr@f‘éw~b@fv anfolraEies St Dy bu’b%R i s
} :I: 'RS il 49« rJrr i Q S% 0
grﬁ@ﬂ v % sbsg boﬁ% R 37 dilsﬁgy?%ﬂ n-3( Ii—}bﬁ-%?“dnyl;
ussarh:@ m W iR;aszi%aag GR\%R'AME@ «amknm‘w aIESNPr eV| ousl y
descri bed. her : J}? W g ar.e. eack
Ay N GEp Rt ’l‘"'y*%g‘r‘e%t“édf“f‘r‘%m tHe B hp dc*oﬁ‘s ﬂ’hg of
“}&:r\ﬂy#dr@@‘@irﬁ svlkrbiingt, Binfdruoral K gy dabpg fdesuQnka@xy;a
koxy, haiogen, "cyano, and fnioal koxy, Pre ﬁir L
fiw‘“ﬁ@ L’&ﬁ@"‘a‘P% %p@ﬁﬁyﬂr%’fgﬁéﬁ%?bﬂ*f FENBEoR TR, | ake \R’t@‘ iu s
azetin@). e, and. 1. he ot bt s, arey Q%dr»@ge 2 THee P afigrd e dsiaH
azet QQ?n %rshq‘ﬂ u%rl LRI ALF ?gbli? 5 age{geact B
vl nynsckepeﬁéléht:w }i&*etiiéct’e‘d}iﬁ*r*omsﬁ"h@“‘geraéhpﬁ@érﬁf@t’\i mgdoft SHj-
Malk v 1 UOr 0ai Kyk. 0y draxy. L K QALK e
diony c%/él"b‘él RP’LVtYT% P §e| v, % !(ﬁ {978 ¥1 Ke % kot
onyl, thimidazob-2(3H-onyl, pipenidined-onyl, etz'mjd;spyrms,,\;,\\.ji%,,, SV,
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nlions.

In ong preferrad embodimant, the group Ry 5 -Le-Reel e Rey, wherain Ls s @ bond,
R 18 hydrogan; Ly is a bond; Re, s selected from & & of Sqmambered hateraarny! nng,
and Ry, Ry, Rsy, Ra, Ry, R, and L ars as previously describad
10 by another preferred embadiment, the group Ry s -Lo-ReleRe, wherein Lo i 2

horek Rey is hydrogen: 1, s 2 bond; Ry, is selecled from & 8- 1o 12-mambered bicyelic
i ‘ WOt sveved | owpim raw 3 I I
heteroany ring, and Ry, By, Ry, R, By, R, and L are as praviously desonbed harain,
5oy afarrad o iy S whereinl.laa
i another preferred embodimant Mg, WIRIRIN Ly 18 8
y ; b M o S S nernbared
RONG; Q{;l: I yOrogen Ly s a bond! Neg -membered
teroevelic ring: and Ry, Ry, Bas, By, R, Ry, and L are as previously described herein

: ~ dirnan i 3 baraim L. s 2

fri gnother preferred smbodiment, the group Ko e Rarle Ry, wharsin o 8.8

f ¢ ¥ . N ¥ LY PN ] ) - vy
bongd; Ry 16 hydrogen L 18 & borgd; Re fe pyridazin-3(2Hponyll and Ro, By, Ry Maw By,

3\5 and L are as t\h“a’

Each of Ry, Ry, and Ry are each indepenciently selected from the group
20 consisting of hytdrogen, alkyl, wiffuoroalivyl, Sifluoroatkoxy, slkoxy, halngen, oyann, and
2 consisting of hyddrogen, alio, ¥, . e yans,
R i, . % e bl 2 e g ¥ e ‘“‘. E Ny
thicalkoxy, Preferably, Ry, Ry, and Ry are hydrogen, or, one of Ry, Ry, and Ra 18
halogen and the others are hydrogen. The preferred halogen is fluoring.
¥ - are sach independertly salecied from the group consisting of alky,
£y \f} g Sl 3 ¥ 32 ¥ by J

fluoroalkyl, hydronyatkyl, alloxyalif, and cycloalkyl, Altermatively, Reand Ry taken

2% tonether with the nitrogen atom o which each is attachsd to fonm 3 non-aramatio nng of
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Preferably, at |east one carbon in a group of formula
(a) is substituted, such that either one of R R ft or
wooonrene of R, and ft s other than hydrogePCT/Ukm®08/085622
funraRELERL & substltuents for R7, Rb, R3, or R when
‘“}“‘5"‘§£ﬁig§f*i’?gtj“t"éd SEM hydroxyal kyl . flucroal kyl, oraikyl .
Theg lr*:efaeﬁﬁ@dmﬁ%skgah s ga"@mp el )&aﬁ}?mm ‘&m awlay,;m oh
met . Tepre err tituents Ldhen
corsisaayyatea INaeey drRgr e grony aFsieg e, flort and
diakyiGhpeps of formula (a) are preferred for R4 and ft when
taken together to forma non-aromatic ring
prrefenied! groupefehor apdurs’ RFeRatakepv ‘t%eigfeit%ewwv@“h
sither | trogen at om.t.o. Wk c ch qhs. atlached.t ord08 B
sithes %foﬁg\% o? fg%rﬁuT ém(a) }m (ﬁ)% ﬁﬁ"f r?séj%%gltae r152 4
subst a*(:&ﬁ%nﬁi hyd. Ry ravel.d, divee »\umas»\ﬁam R{M@@aéwiemma ky. or atkyl.

endentl - sel ected f
The pralRRgh S GHELT F UG R R SPPEr Ty EEIToT Saa Ty R
or R, ‘%%n mlahbﬁt i&iuﬁs@tﬁwﬁu%%ﬁ@dfﬁ@m Rll r. R R' 4 are
drogen le selected from O and S. The preferredw
10 etfd?m‘?r @‘r oipiis (D rygRiRterad for Ry a8 piher &8 5560 B PoT @
TIO-ETTT ET ON ""ﬁvm L \t\l;l 5 Ig\l&ﬁ Y \GI\T{GQQ@P }Q:t om
e 3‘53“@7?11‘@5 eac“hgf%rr f’agfﬂgtﬁgd *téos \o\rémrﬁng ar ou‘b‘ﬁ formul a
Aty wé{r@amw whiephotii nydtacihdo danisapber ol fognidn(a) m {@ger from
it waw 11C(R ) (R17))1", wherein R and
met Wﬁ? ,f"’i'"‘é‘f L &CH BRRIPF e ar e ndependent |y sel ect ed
fm Omi hydr egen.ape flkHdep@inky éSedeingn hddrBpef er abI Y,
k | or 2. One enbod] ment rel ates tNo con p\unhs .
1B *w%‘km%, Y oEsitie rapiRaby, SLgaRRTes RINSHHRGISRES ﬁﬁé‘%
. pr Vi QUSEY ooe tvdronehn one preferred embodi ment  of
By @ oél}lrrlkcis)h(of§ tﬁe‘ﬁ‘i nvention of formula 00, the group Ri
|L§aw§ lac@yt iRwe DoarReh, Thanbreiesn aBen jog (s Bavigni s
vdrogen, . L3 2 A bo ds R%w \ LG ek o 3
f’f*eﬁﬁé*r SH s er‘%%fr A% 59 tai’ rﬁ& (?‘ %ﬁi ﬁ ‘f‘%n,o%t 395
which B@jﬁaﬁ agyeisticn for ﬂgs:;*RéL a‘ﬁﬁt fula @;\nhenmtmcam together with
the nltrogen atomto which_each is attached, forma 4-
t BUATEHB AT BRMORSHI 6L i%°ri ng represented by forml a

v &g 2 A/\@ »QBQQé Q20225PCTLUS2008L08502 3rainglenak@iyas

previ ous? déscri bed. Anot her ert hddi ment rel ates to
seleqt @cbwo@wélswmw Sl K52 ot 3 Rl kg IREEI 1)

VREL &1 DodinBnt Bhtes ng&m?{g PBRigVhously described.
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whersin L Ry, Ry, Ry

Ferred ambodiment of compounds of the nvention of formida {1}, the

R, Ran Ry, and Ry are as previously desoribed.
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as, Wherain Ls is & bond! Ry, & hydrogen; Ls s & bond; Ry, is

selctad from a 8- or S-membered heteraary! ring, of a 4 to 12-membered heterecycic
s Ry and Re when taken together with the nitrogen atom fo which sach s altached,
56 form a 4- to R-membered non-aromalis ting representad by formuda {8}, and Ry, Ry, R,
Rre
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in one preferred enbodi nent of conpounds of the
invention of fornmula jill), the group Rl is
W01002/OF§235 Lz- R wherein L2 is a oon kis || ydregens20n8085622
v ii a.bond d, B Ie«’*:: 8 selected froma 5- or 6-nenbered
s Bt BF GaFY "r“ﬁg S$F] 4- to 12-nenbered heterocyclic
rdrRger RehodngrRiaishenotpkenistcogentieniv th the
nitrogen atomto which eagh is attached to forma 4-
to 8-nme(li bered non- aromat>c ring regresente.d by
formula.tt.Ind 'R2, %\-}“‘\RN\\‘#@@, and L are as
pnvi ously descri bed Spedi fiic exanpl es of conpounds
contenpl at ed as Wlthl* th\Sb e of the invention
i ncl ude, but are not Imted to, the follow ng:
{1(29), - 2- thet hyl pyrroli g n-11gmet hyl }dycl opror)yl)-1,

1- bi phenyi - 4- carbonitrife; $(( I 5,23)-2-;
[ (2R) - 2- et hyI pyrroli dﬁ\n 1-yi] nmetnyl I cycl oor opyi ) 1,1
- bi phenyl -4- carbonitr RJ e; 44( 1 R

2R) 2- {[(2R) 2- et hyl oyrréhrdln 1-ylimetnyi)ow;

are I 1’y bizphanyd ca Ll L Hasorbed.
et a&(ﬂ {-{% %R) S {“[ (\ZS) ) i %hyl pyPF‘BI "‘a’&‘ ES_A[ _
I th eed nw*ézcad@lmﬁmwi* IF < mmdmom gitthe mvention of f@--‘ sif (), the

{ 132 ~2--[(2-nmeth rrodlrg“ Jrnethric
group y;; R ‘Jéi"ehé fofeiyte *6é %’ﬁﬁw RS é 0 o W R:

‘z*‘ft‘ﬁf’iﬁ‘d&?&i& (a%s)w SRR RSOk O R & 2 d- 10 12 me‘rb ed he %emz\,‘x;{:eic
| ' met hyl }cycl oprodyl)p hen yl'Toyrimdin

y o
g, ReaneR 0%9“?5«%@3 tfmtsezgy“ ?”([ (emsy aprhigr ﬁwibw?o% Heiched
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Methogds for Preparing Compounds of the Invention

A9
The sompounds of the invantion can be better undersioad in connection with the
following synthetio schames and methods which lustrate a means by which the
compounds Can be prepared.
35 Abbrevigtions which have been usad in the descriptions of the schemes and the

exarnies that follow are: Ac for acetyl atm for atmosphere(s); AIBN for & Z-azobis(2
LR
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: the presence of a pall Ce. SuC h.as. .. -
Ytris(dibenzylidineacet oﬁ%“)%?ﬂbﬁeﬁ i 8‘1% PERE Yo paliadiume
52409-22-.0) or pal | adiggmigisacesaken nand:ai gamds sich
as tri (2-fury|)phosph| ne (CAS # 5518 -52- 5) or
tri phenyl arsi ne The 10r@8aets eHhic Q%H@L‘rﬁlﬂy"}%ﬁﬁéiﬂﬁed;
in a sol vent such as DMk, atgaghenperature from about
25 ' C to about 150 "C.| Slch met hods_are described, for.
”HE}S‘t«ram;ﬂ,ammnlmc& 3St~e m&a@@wwm Bt vorBelilc 2BRhesis of

angrrdans e ahes S S R RRR A T

| 1.306884:kb @%wnz ek itt er at URgikiBatuBupPOEL-cH e ﬂ&wth keatic
. coupl i reacti on wherie corrpounds of fornmulasj) and
’”‘“@ﬁ‘l; ’béW@Sbe t r ansf or 8 PEUEERPOITHE BT “Hormiisgvery
. (13) and (14), respectlveg%.;? g\*%ﬁsqﬁ%éqqpoggé@bl @“to
prepare new stannaries rom r\] i
aryltrifiates, heteroar WiMEWdesgriivamd?Ci‘f‘? A4{18), 3708
heteroaiyitriflates by }ctlon wi th hera- alkyl
. distannanes of formul a i R)3Sn) 2 wherein is al kyl or
(B-@bNk-3-dyRgkfespegsenge lofAg#partadyum source |ike
. Pci (Ph3P) 4." Exanpl e of hexa al kyi di stannanes i ncl ude, |
but not limted to, hex fn%’#%wm st annane (CAS #
661-69- 208). Such nethads .afee e%Wv‘cnR%@mf“a ykAstance
'n Krische, et. al, Herelca i mca :
81(11)1909- 1920 (1998)}3 mvmﬁB@hwam at al : ;
Tetrahedron Letters 38; 47337{ 4;0 (?1;%97) These reagents§
can be reacted with (10)% ] 1) 16 af ford conpounds
of formulas (13) and ({1%gn#¢sespectively as descri bed
~-under..1. St-di-e-condi-t-i-ons-.or-f-or-exanple under--the 3
conditions reported by A F. Littke at al., J. of
5n;h%:%%w &93 l@é g§%453ﬂm 286348, Q%@%)d \@&p@us@l&
of fornulas (1 an wher ei n RS, RR5 are as
1 "d@@&“@éﬂﬂ@ﬁ-ﬂ%’r«Wutfafi\“»"'iﬂzeiii‘?s hyseBgena m@wr sePReRy
al ogen.. o sioh koxy, and. Rl isY.eherein L3
“ﬁ RN D Aol BRLERIS0 o SR ot Ry 0P E8E R e
with & benent and aR3ul ma nfifstite gelsicantxtd tbogn mzw HEBOEHR -3 Qr
ﬂhqter OC%{CJ,\LC I Qg Ilwnked to the parent g\ Er Qugh
ReforalYies et SGGEN: TEA! B BT aloar S8V By SHEaCT G EGHTSuRde. of
OMeitf @mukﬁéz«c A0)eand 4684) o008 Tt isvekMaii khahatereary
or heterocycl ic rings of formula H RLR wheren His a
57 29%ydrogey. enBike st rwogbﬁ At 44 h thé Ypt el elndétsguaget al,
amBpasg. sug e P ted .t sodi umat. 3 Qutbxi or
esﬁtl]m cgrg%né{%ég”a “I\fet a{nacat 3“5{ guchnﬁé’? gut ng@?
10 22E52AAM{FEY 1t Beboppes thaktisorios heukgorplahdtboiakmydh ac@‘aumw
. n”‘optlonall W th Jlga ) @S s DUL I|m
the fol f%éa“ EESONR eSWt‘hér:rbh"t‘ ﬁhp%“bggnﬁﬁih %HéQT eaJn éﬁ%aﬁ e+
Org. (SeRdustedalm 1 selvent THUG a5, TdhubaRok Lt et D555
...dioxane, toluene or pyridine. References that descri be
2U02% hese methods may WO 2009/ 079225PCT/ US2008/ 085622 be
f X "n o IL‘ W § 4 wc‘.\‘:xt‘ { FHE @08 SUSTH 1% -%m
Wﬂé&ﬁlté7?2%%é 65719{\1%;5{) ); "@'913 %H %A@Q@Wﬁ:@?ﬁ
15 resctiGheRLiiResn O iis.ssﬁmsasaig J( i@@)’mmwl@bﬁigéﬁa‘ré {@t00Calk m*?‘l’““

aryl an %h*e groaryt halides or hiflates are reacted with & dialkyloxyborane such as

e

»-a

ey
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"Pharm Buil., 45719-721 (1997); j P. Wilfe at a:, S
Org. Chem, 65:1158-1174(.2000); Kwong at al .,

w@e@o/0tees ., 4:581-584(2002); A Kl apars at al PCT/USR008/085622

DAt e‘%’&e&m @Fm‘*eeogce’ci ;\Iw%%\?(}% %‘;g %%2 Qll}d ) a1EliY @3RG At

;anornet. ‘and
K} yzome:r 1: mitrzamj oth 9T%,E“ i Laeft’sj*a@d) 2653 %w&mm@mw.mn
f, fornulas, ( 14) wherein.
of RS R, 1) AP EO dr R TS e (R

it g“;;haMr %@@na ak Kykiog@l k0x6 orh@hoeen, sredrans 1o t-hi-ral m@w,
2-Re - rRab wherein L2 ;5 - NH -
Lz is ﬂ@m awwy.» wfaﬁnfaq RES @‘Ri‘fzi‘ﬁﬁ PR 4, 40 DA grRRSA RN f or
amines 33‘]\‘9‘;‘1 O*l'!@da O:f px Q};B )M C%r'lzips)‘?w Qx“eg%{ae%tg%&mgat?‘ ng
npounds® of respecti ve. h
formi sa’%@fr@m&n&wefeif%rmlammwﬁ nEs el of b@ﬁiiaﬁmi
k ‘\QQ vv| h.a ba £, tate
s S PR By P S4B 2, DAL, g
arid & g r;\n@fsemce@ Qfyi @ 'ﬂ‘@lhazlc (CABa JBB-19UK awewm not i‘% e
l'imted to, copper et al or Cul \!\ aI Itadl_um di acet o
v‘amanw%}% YGBTIPENRE T 9 SUVER A band’ BRI GEPSBlTE R 2be oSt 25
G to Jm{.@ {90l O MR Qfs Lk ad @ik 1R %%x@heaphl De AnfEE
,tion can be perforrred in a sol vent such as
B drzoxan@ SR Enend briv gyihel AenihRe 80 EES: t hat

h ] o
AgRL P8, J355R-ekhadalagk pe MR be. SR Dy

that sudvoR 0ex ﬁ@@@if{(ﬂ ﬂ:@%)w \fﬂwheﬁh \\lep{\a" ,atf\‘c Ak ¢ “@Iaem 1“,3"‘
. Besw ,13: 805- 8% 1(199 ; tJd. Org
be GRS &R AW SDV0Y S %(A\cf*brf{f BrVEY. TRy Peehe o
Drep %;L;%t;{; agh gﬂsvﬁt&(@ﬂgdﬁs@ de%t z:,*\f%a* A0 aReRBln %@\mﬂm\
, 125-145 (1999). Conpounds_ of forrrul as (1.3)
‘Y*Jé’l’w%ﬁ* 1@29& twHepdion »\Rh hRxe-RiVIRs g Reodpenis i defiadwigisi
R s a?\;mf b)ifﬁz,«o% wn I'zl;y 9%3‘9—%?3*7* alkyd h\ﬁgl ks@%maﬁgf%k%{gg b
hexXa. ame«ﬁ glianndneg | nﬁnmxyge‘n\ anith<Re, *;mamd**i&;,@ anaptk RE: Afet-8%
ed in formu Q I ¢
5 %‘%oﬁ‘ﬁ e e R e e i spa%%.vef e e
11128691RoYnth0f, ah@ BErRuHORL bia-ThirS:dd8in L sty &*'basfa
such as', but not Ilémtedto sodium hydride: in a
(1997}s givesntcagieh Cas LY BRUBAS S RN B thy fq*é CREPATEE 9T i n
formuth F Pﬁs%gr‘@ﬁee%”tae 8L Aka GO0 8l 1Y) ﬁi*@l*&ﬁsé SUGB BB e
adi um di acet at e. References t hat descri be
under trrewed netmdmaﬁg}ye’s Frhytiib et Floundf dmet REstiobbOWEAGHHT.
,Ha((Ivvl g at al," Angew, Chem Kkit, Ed., 8.7:2046-2067
‘1@98) K. E. Torraca at al., S. Aner. Chem
Spen mﬂj—*ﬁs l:ﬁf'é%& AOAT Lt 209 harBin mwabe 5P, zam R é&, 38
Aner . Sot , . 123;12202-12206 (\ "
“wr@facwa aii Ral's DYEGRSSRnf N BHaRRY S5ed wmmw Seage end R,
?290@) vl JA L vk, akreak dofal ketxmaa, Hads 43%“{ 4388, s
2000) I\)tar coux at cr 3. Am hem Soc.
@ m‘tmmargwmesega teezre ( 2O csvw:»mehyeé ei:‘%m ent giolghpirough

v GG co0 ] GPRARTELA0R) o it oy Bl ) Bl L

res mdﬂﬂ%‘t Wi, HeT@biﬂf&i‘tﬂd}bm‘dxeit mm 38*’\.%%39 Hzmﬁ "\?( 10O 74

el M Pal ucki at al . . L m, oot -

i ba?ﬂél é%é‘ '§YBAP TG ?’fﬁ‘“ Hagé “"‘%f’*c $° ?}d‘v EREH .

sodiun® Lbiddand 49; \i(slﬁ"g@moﬁte %ai‘eeti-ie é@&an@& such3ss, it PReM s copper
47:4374- 4376 (1982): T. )

metal @0@9/ wg@zepmmw@@@Qﬁ@%@?@wﬁ&aﬁﬁmwu@ﬂ a3, gt rot NegiRd to,

BINAF C%e \ei%l?[ ?ﬁ?ég %7%“ ,«(%.i% y: and "‘@’ag@‘émﬂ“ out

not fimatkd o, 85@1313;1(&, toCoren pyrciEs | RYBAGAI0N (L8 those mathods may
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Conoo. unds of formulas (13) and (14) wherein R R3,,
Rzn, R4 and Rb are as 5defined in formula (0., Ris
W(hy(dmmgsems al kyl, al koxy, hal ocen, cyano, or PCT/US2008/085622
e Toub0ROBL Ko andm id 852 Rl Bl MORLLHAbE bos UM
R e “as i ried for A cofpoun
4P ‘u"fﬁérﬂuba :th,) f‘ﬁaﬂ ~bfe.~ pr‘wémap@tﬁ e‘ng’%&neat Bn@%mmm@mndmmf
l.a. ,(10)4 an ,,(1 ) JQSIO,& ctively with .a .. Hnd
Ph *f“o%fmf othl &/ F1'S EECE hee‘p# &diERCS ot 5~ ggé"e‘ Gl

Foy KaRda W Bh o Ml W@ 5:34"?1@” Lafialyst SUCh RS Qasl,::q.oia,c,,
Fadl um di acetate, in a $ol vent such as

125708 RH 1 B Ha Sl 6rOBOTA EHAC e BSR4 HEED) o

& i deserd bey l;h se neihedael.egiges, my be found in the

A sSSP eriOERe JEidBIRapas Y be {ound
6’I&r8ﬁi?d888fb G ABOM: 3\@ thgﬂ'am Rg "‘xBL rmr@ aivElds arClaem

gafi m-gz{u??m@ 16%;1% 42%)0%)]‘”“ {g‘»v\xx %‘te sa vai“u mg{gv\;i@%’m giele
s Lo 08B, whé@inli813-1616 - (\QQQL),QM 95&&@@&16&. aimaﬁldwmu( fora
Tet r ahedron, 573069- 3074 QZOOl and C Pal onp L3 3
0 compopet o PEDYIE ) 437 AOBEABAGY MEFTEOY POR RN Bl a%”,‘ &
cspecl@ly S sofd A39d8a94 &@9@1&& W pheeratnal . 8 dwil
R Hd cortBfaBl ol 500157 Srd A Toah i Te e
base sabh as. Mt ooiGher o, 32%@921‘391? G@Zﬁ@@i}w cSbhewe rpthe presence
oo ALY AR BN B KL SR E B AR A g
o skl dptioRl mw*hym‘r«mggnﬁad Koy 5 o*airkmxm ama‘-{;”bgemwnciyano or
thi oal koxy, and R4, wherein L2 is a bond é
15 buly Q”“Qbﬂ(igﬁkyf!%‘/ TR @"ﬁ @n«-gx:f&zrgham@ %\:?L\@,‘fam ﬁsui"f\ =N ‘dé‘*"“ oF
pyrigin@e AL IR f QLI Re (lhe CARRRRLERANRM A% Hescilibad: J
in Schene 2, from conpqunds of fxor mul a (15!) wher ei n R
artwipsetal.| Sugsry. ARYY INOES.SSTACABEBT 11998F Jt ¥ Wikt & 2l udttng
.ﬂ:m.tﬁ% r8 ’"' 8% 9%89' t"@n*\?*\ %h‘?t al & @L{% ane.d *‘& SC{"%&”@“ “']%J‘
except™ Tor subsfltutlng or onic or' esters,
FY %&mglaal*a‘ (&5@) Atord {U2PEER DI aralddlH. b@r;miei.réé@gﬂtm;c@,f
N Cher fg ‘?2 @},\for (,12a) for the Suzuki reactions, and
20 eyt “t "ffr '$dBsti tuting organostannes of formula
(@r;&l&w‘é&&%w‘f@ém D) 2009/:0%822PRETRISRA08/ H8F6 22« as
(Rio2):,)-SnRl for Stif eReferences that describe the
defineSivigriue dadt: n%ﬁwm%oéfbf YyelAIEET Biife. 4TATEHERKY, and R,
0| LOWM "QN "a"t‘a c’r'\ etc \\§a| Nrﬂa'l\ "Q\ \Bg\é RS ad }
‘:{3 24@’7(“1186 )i d ?e}lérgﬁéetg mtéd I'n the{ artl?:ioéﬁ A )
can *Swhwe w *‘;e*a* nﬁmoum}ks“ BBl ansl ({ B2ypsemetiaas)h 2
a5 PP TEY \*‘m W\z = S f \a‘\‘ S*l §
25 wta"‘”{ux.ft & (zfs) 5\5\?@@ SBSL U ’L*? ha ﬁ%%‘ Et D ﬁﬁg (té?hy r%gen
‘\yu.(iﬁkr‘kyhu;iwﬁ koxyss hakogeny, mm@m;mrmtmepai th@X¥Ess mﬁm n

o b ors 8 bond, SNCH) - NCakyl), grand R Li3. .
etal GipIRRG Are VAo BBEP hohY i FOF R eERy  REGRTED Breisa e
thase § agzrgéuég zk@ﬁd i (S0 3o Al YIRS ok 5 onRUbASIOk int

(92

}

prepared according to the rgfactl on
I onH- Nnansféf’“ﬁ Schéreads #liradm! gt Shasp. Fuor. i &0 P 1077

oot ReLEL R S 2, Laner @l KW oe $RN D8RRk e W e Toraces

\\f\

5
[43

et al, J.Am Chem. Sog, 1821380713808 (20001 R Qlivera st al, Tef Left, 41:4385-
4388 20001 L-F Marcoux stal | J &m. Chemn. Soe, 112:1083810840 {18971 A
Aranvos ot gl J Amer. Chem, Sog., 181:43688-4378 (1888) 7. Satoh et al, Bull Chem
oo Jon, TH2228-2248 (1988); . F. Hartwig, Telrahadron Lelt, 3823302248 (1897},
35 M Paluckistal J Amer Chem. Soc., 1H 33853308 (1887 N Haga st al, d. Org.
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Ohem , §1.735-745 (10858}, R Batss etal, J Org. Chem,, 4743784378 (@821 T,
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WD 2009/ 079225PCT/ US2008/ 085622
nmet hyl t ri phenyi phosphoni um i odi de, in the presence of
w@2as®2guch as, but not limted to, potassi unPCT/US2008/085622
v ammarka DUt OXi-dy Q. I avd. gleq es Qf. ) s
anm(% respgcfﬁvgﬁy ﬁgféfLﬁgg ?OQ rﬂ@i&ﬁ% ﬁ;&@& “a%p
Son., f@umﬁeﬁﬁV“thﬁﬁqn Yh&eeﬁhehwsm@ym,@@adenlei9r33§“S&EM/
(1058) York, 1966, and Hopps: H 8,; B, J. HAldrichimca
“YiActs (1969), 2(2), 3-6, Alkenes of formulas (26) and

:2&& cckRhs beneanyerteghd osaheobels, rE, Roradhas.28)s and
; via a_reaction sequence known as
finet

ydeonet at o o wEti B/, w“@bﬁ‘tﬁfﬂﬁ%‘f GENE. GF Hifhs ’a@‘% 2@)
and  29)..can; be L realke afnagents sushinasiyhut,
s Ly Q Qéf ?}gitrlgfft‘%g gé\ﬁéh Aari dsa tgs ik ﬁ‘ or}|§e:{ or
GO gmw *“Mim b e g Eh:eem\eeemle cofipai mgé%ts‘wei@: {48, et 1
e t ed t.assiwm, c nate, Lo RL 1h
raspet b‘?*?ﬁeg"bbﬁd ﬁ@“t‘r‘f% é’t’@” g?rrgfe t”gé‘r*’ y?g?% Hia
with ofvespect hwvel ¥aaTheucestlul gatiadidh &b&tat&@@ﬂ athent Srch as
nesyl ate can be t[eat ed twh an.am ne of :g%rml a (9),
dimetgir r?@ﬁ’afiafw H“@%e"*‘iﬁ?é@eﬁ s AR ITRP R T BT = hot
found hiifl L8dyihQ ¢ POt asst umsar benat eser7:S0dk UMicar bonahe et
to prow de am nes of fori hul as of gSO) and (31)
al,, Bigoes plct ChenyletCorpsiingt @P0Tiornlassiof! ¥ed)ham. $81502
,\mabeconet,w nes of f | a8 and; (3
Harg {?’\e‘géc‘t i Vet %t%s?\ﬁgg} ﬁdggbeggt ] {)h f:){‘mc.%l twﬁg&nz%%}ésgrl% é%
. TeSerheine:, 17 186hetdd £001 Send Da?*tsy mea@apdwnds“oﬁ’*ﬁéﬁhﬂﬁé%
nd (43), ,whe e ag a_ng are as def i ned
(2000 »ﬁzf%éf“hﬁﬁ%()*; R %L ¥ ;}“‘d"‘ -*“‘ Ak§E Sl Kby o VIR
&6.47Dakogen; 1 GYAR0TcMimitdii-pal kak I\J, wheres Qh“!@u&‘
bori d, N(al kyl)"OS and L,s, and Re,t, are as idefined
n forrm| a (1), ca-' be prepared as descrl bed in Schene
4. Esters of fori-nula (15 R a a or aikyl" Xis Br, a,
of 1, earl be converted to am nes of fornulas (42) end
(43), using the reaction condons as described in
Schene 3: except for substituting boronie acid or
esters of formula (12.) for (23) and pinacol icborane
reagents of formula (12a) for (23a) for the Suzuki
reacti ons, and except for substituting oraanostannes
of formula (R, 02)SnR2 for (R c:2)3SnR1L for Stilie
coupl i ng, Schen f R4



Compounds of fornulas (46) and (47). WiereinR R R4

and R are as defined in formula (1), R2 ;Shydngen,
wa@bkdogh79223 key, hal ogen, cyan, or thloai koxy: aPdI/B52008/085622

KN herein L2 is a bond. -Ni (H), -N(alkyl), Mand Rand

Ri:Lb arE,.: as defined in formula (1), can be

prepared as described EnieSeheéne 5, Esters of formula

(1) wherein Ris a lower alkyl, Xis Br, Cl, or 1, can

be converted to al cohols of formulas (28) and (29)

accordi ng Schene 3. Al cohols of formbas .(28) and (29)

can be -34- r\ﬂ\w - \,

. Base

s e
3 fEae]

{83

§ Similarly, compounds of formulas {24 and {25 whereit By, Ry, F{uU R and Ry are

Ry i hydrogen, aliyl, almxy, haldgen, oyang, or thicalkoxy, and

0

as sdefined in formula (B,
Ry a”LQ"R.{b whatein in % & beﬁd, N{H) N{B‘k}*i "“3", S 8-, and E'\,(,--&, Lq and ;‘{R:

& il
ib“""\z TRy

Qcheme 2, from

pY
==y
&
£
3
(£33
-
L)
©r
[
]
(3
&
2.
=

are ay defined in formida 1}, can be prepare

y i 1 o L3 o o bl
cormpounds of formula (18] wherein R & a lower aliyl, X is G B |

dditiors that are sutiined in Scheme 1, except for substituting boranic anid or

,
29
653
3
e
]
o
]
i3
3
P

]

asters of formulz (23} for (12) snd pinacol borans reagents of formuda (23a) for {12

the Suzuki resctions, and except for substituling organostannes of formula (R SnRs tor
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WD 2009/ 079225PCT/ US2008/ 085622 oxi di 4cd via a
reacti on known as $' ,wern (.3-x.idation, by an agent,

W(smlmhlomzzs but not limted to. DVSO and oxaiyi PB¢I/08100%085622

R kbt RESRLESERce ofcdchase.qush. as A1 bethybagine to
(Ruazly o!r}? 6vide alﬁblieﬁ S dr% gcs (44 “and ¢ q’)

method! d@»hysl;ea; wfnd mmﬁkaaisw(kgﬂ)i Mundureaspi dihebye %@rﬁfeﬁﬁ €196}
! f.or Ml as (46) and (41) respeetiveiy using
& ’“ﬁ%‘“?“ Vgﬁ“%dﬂdltlons 5descri bed in Scheme 3
transforn1ng conmpounds of fornulas (24) and (25) to
Conpounds'', of fornuias (32) WO
2009/ 079225PCT/ US2008/ 8888%23 conpounds of for nul as
(50) and (51), wherein R3,Rib, R and are as defined
in formula (1); R s hydrogen, alkyl, alkoxy, hal egen,
cyanc, or thical koxy® and R2 a--L, 2, -R#L, 3- Rob,
Wmaeml_sabmmAﬂﬁw - N(al k§zhg)., . 08; or-S-, and
Risa, and Rit, are jasidefined in fcfnU|efO) can be
prepared as desoimhg d i"a Scheme 6, REStETsFof formul a
Q15) wherein R is a-ower alkyl, X |$§B@, C. orl, can
be converted to al ohoi s of formul as " (38) and (39) as
%\~désér|bgimjn Schefe . Al Conol s of fornuias (38)yand
. ~~(3)_can be oxidizedinia a reEctifon kngwn as Swai n
Has okldatrgﬁmiby an agent . Such, as; but not limted to,™
“PMBO and exahyl chioride to brOV|de alXehydes of
Afornulas (48) and, (49) wespectiveliy.. Akdéhydes of’
Y for nul as (48) and (49] can be convertedéto am nes of
frornul as (50) and, (5&)hwrespect|vehy
, reaction condltlons described in Sch
transforn]ng conpﬁunds of formul as (38) and (3:9) to
conmpounds of forngias (42) and (43); Schene 7 WO
2009/ 079225PCT/ US2008/ 085622 X (-3441.-5, , A9
T R N T« PR S ¢ B

7}

Cumpounds of formutas (53]

- & : N o~ ‘\ o Ny
pand {33), wherein R, Ras, Rap, By and By are a8

defined i formula () By s Lo ReelaRe \&ij¢W?N&ﬂ"w?8&§,$m; nalogen,
cyano, o thinalkexy, wherein Ly s a hand, -N{HY, -Nialo), -0, 0r -8+, and Mg L and
Ry, are as defined i formuda (1), can be prepared as described in Scheme 3. Aldehydes
of formudas of (24) and (35, prepared according to the reaction conditions in Schame 1

fron esters of formula (1) wherein Ris & lower alkyl, can be treated with

'
Le
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1.?".-...-. 1Pd, DI\/FY(54' f,55)RD '0 (15)

wEsaendads f on- 1*a (1) V\/ner e| n Ko is ; Br or (POT/US2008/085622
sethy wqag\%x«mgw& o | QRS i e BN R o Bes gy e 'ﬂ%%
i hydropen

asshak G@ﬁmad@y@pm w1 (‘*8[-":% \erm oidbdosieys, ;}m}amuu%“’ pmma@éu or

epar.e escrih aoocherne. 7.
Befers B*rfih e f(”@?*)“ ”v&éfé?ﬁeff’ﬁ“v* L“‘E“er *’f*‘-*gr‘-“’tf'r’i?1}at\é”?p¢‘ Hrad
Sew YO, 158 bheabpRIt ef, m@en@ saMbitiimtoni fchat a;aanrwgrlve )
can betreated vvlth eth acryl ate nthe presence of

a
E\erq@&r i oGP 625 BéR bg warted to alcohols of tormulas (8) and {(£8)

iz o v GHL 0L0di-sd §.L s pa 0OEAL (GASH: ang
viaar (53 2 it 5 b d\,p{}g% 00 fﬁ‘?ggg%@cﬁjf}uszbgm %é{é)é?zg -
(30} catry has msb:e\mszym maareaefehﬁne) toinplhisaidi Ui vé CASride, tosy!

h
crion B R S M DAL P NG PS8 CB8TS Q“‘sﬁ‘ﬁg%‘fg o

sotasshunh BReRY s phesPlines cdfesBosigveint e&uqh&z@&w @‘é/w\*
- 25- 150')Cto§rOV|dethe esters of fg
10 respechpeler har PoEIng, Nkl deialg Wﬁ%iﬁfei}‘ﬁ“ BAE Bé‘*‘ .ﬂ@@a?

sormuth ¥ t}é}%‘gﬁﬂné’t%bﬁ:“ AME&G e of 2 base such as, bul not imited 1o, potassiur

carborsate or sadium carbonate, o provide amines of fonmulas of (30) and (31}

fa2)

]

respeciivaly. Compounds of formulas of (30 and {31} can be converted {0 amines of

\

formrilas (32) and (33} repsctively using the reaction conditions desoribad in Schems 1,




(]

5 benzal dehydes of forrmula (53) via the Wttig
reaction, which is well-known to those skilled in the

W@ea0907920F gani ¢ synt hesis. References that desPCT/b82008/085622

t hese nmethods may besfound in the follawing: S. Li et
al ., Chemnische Beri chte\(, 123: 14411, 442@9 90): T.
Kadf f marr f Tetrahedrdh Lett , 22: g@%ﬁ 5034(1981).

Si M | ady, esters;of fcnnula (15) mherern X, is Br or C
or hydroxy; R is &ower 10al kyl, R* ﬁw and R3.5 are
as defined in forﬁUIa (1); and R is» ydrogen, al k. yi.

Rag ai koxy, hal ogen, gyap, or thioal koxy; can be purchased

rorfprepaﬁﬁﬁ =as descrkbed in, Schemre 7. T T
Goﬁpounds and i nt er madi at es."of.d he i nvent i on ray--he-s
'Jsolated ant purified by mettiéds wel | -known t ofthose
‘skilied in the art of o rganic syntpesls \Exanples of
Kg‘tpnventlonal neﬁhmdssﬁdr |soIat|ng anp vurlfylng
cgnpounds can |nclude.‘ but 15are ot livg ted to,
chir omat ogr aphy ons solld‘supports such as silica ge
al um na, or slllca,derlvatlzed mrthwaikylsllane
groups, by recrystarllzatlon at high~or | ow
tenperature wth @n ‘optional pretreat ment Wi th
activated carbon, thin-1ayer chromat ogfaphy,
distiilation at various pressures. sublimtion under
vacgum and trituration. asgdescribed for instance rn
RVogal & Text book of Pr aQtl cal Grgani c Chem st r?n
edi tijon (1989), by Furans ¥*5annaford Smith, ahd:.
WIaPche&J pub. Longnan g ntrflc & Techni cal , %@s&x
QNEQMZJE Englcand The coﬁbﬁunds of the |nvent|0n}havé
| east one basic nitr&gét ereby desi red salt' of
the conpound®€dn’ be farhed by treafﬁéhW'OF t e
cdﬁpound withian acid Exanmles of..aélts..sui t abl e for
the reaction include, but ar e not |inmided to tartarfc
acfd, lactic acid, succrnlcEaC|d & Wel | as ndhdellc
“oathdactle nethanesdldeb@'\efhanesubfonrc i
~ tmlgenesulfonlc naphthalene$U|fon|o benzensU|$@n|c
Rascarbohi c. tumaric, mal &gl udonic, HEE c, pr apisonie,
§afrcyllc hydrochlorrq;mhydrobronrc phosphorrc,j
BT sulfurrc citric, or hygroxybutyrlc aci d,
horsulfonlc rridlic;” .ohenyl acetio, asoartlc%:
qu ‘anic, and the like. SQ@M The invention al so
provi des pharnmaceuti cal conpositions conprising a
therapeutically effective, amount
£ PTG COTPONTA® GBS HAE | 60 0 (- é’gb?ﬁ\dr o battied W Rs
5 asAGERRL ARLSGATY el The .COmDOS, 0N Syciro GOTRKE SBiqny
conpounds of the I nvention tor mul at ed toget her Wit h
halogn evow, aoheshon: toRise: phak ﬁac\;eu?tir“&aif\wraacdépﬁa@ and Rea,
rrrers Rceut.l. I Q ¢ ok
s and Bt ST ST SanT A B e AE BT sl P i o
& ﬁvi’wf\ﬁﬁ{m‘i’ wfa0ln \paireent*é"r ala iaredid, onis &r, dorr irmt{ﬂlufﬂ“f‘bﬁwu @
nrstrat WD 2009/O7922§PCTLQ§20QE/035622
““trﬁéﬁr%rﬁwrbhé?%ﬁ%éuhﬁééh?y“a&%éwﬁﬁﬁr“”%%WrFér geme
3, exnHSe8 NBLRL IRANSad: BOert OXb&nuth NEN forsod)isty phendi- skd
or liquid filler, diluent,enc, sapsul ati ng naterlal or
borang GrgananT SrMaaK Yy K2 a}rrf*rﬁ@ﬁp@z USORBCIERS. aﬁrﬁl“éf
arrmwn% MUER; GAN, 508, haas rphar MRERULLGALL Yoy
Able carriers are sligars SUCH as | actose
glucc.lse and sucr ose; starches such as corn starch
and potato starch; Cellulose and its derivatives such
as sodi um car boxynet hyl ceitul ose, ethyl cellul ose and
cellul ose acetate; powdered tragacanth; malt; gelatin;
talc; cocoa butter and suppository waxes: oils such as
peanut G|, cottonseed oi}3- safflower oil, sesane oil
olive oil, corn QI and so bean oil; glycols; such a
propyl ene glycol; esters such as ethyl i)l eate And
ethyl laurate; agar: buffering agents such as
nagnesrunrhydroxrde and alunrnunrhydroxrde alglnrc

_____ Y . . D 1 -~
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The phar mabeufi cal . cd. ndositions of this invention can
be adm ni stered to humans and Ot her mammal 's orally,
wo ewbard2yy parenterall,J, intracisternally, PCT/US2008/085622
intravaginally" intraoeritoneally, topically (as by
powders, ointnments or drops), bucally or as an oral or
nasal spray. The term Sparenferal ly", as Used herein,
refers to Mbdes of administration 20whi ch |nclqge
i ntravenous, intranusculdr, inti,apentoneq|, §
i nt rast er nal subcut gneous; ;waartlcular |ﬁ)et»r€hfahd
i nfusion, Pharﬁaceut!cél conmpositions fj [
parenterai injectiop conpese pharmaceuti cal,y
acceptable sterile QQU ggs gf nonaoueous sogdrtgns
dKksper si ons, suspensi g s or enuIS|ons and stieri |
@Q\Lp owder,s for reconst%tutlon |nt0«sterlle |n§ectable
dTUtlonswﬂb v25di spersi ons. Eanptes of SU|tabIe
aque s and nonaqueous(@@rrlersk difuent s; ealyents or
Sa hi clies—-i-netwde wat er, et hanots—poetyets (propylene
“gtycol , pol'yethyl.ene glxcol gl ye&rpl , and theﬁllke
Lend sui tabl e n1xtu§es tHereof), vegetabIQ;O|I& (gqch
nj~ectable organic esterd’ suéT as

<,

My

s0” &g olive oil) and
ethyl cleats, or SU|tabIe m xtureS thei'e(f, iSuitable
fliuidity of t he coﬁposrtloﬂ may be mai nt akmed,] “f dfs
exanpl e, by the use cr'ﬁ coatlng such 30as leebdhln
by the Mi ntenance of! the required partlcle slze in
the case of d|SpemeLons and by the use Ok
surfactants. These conpq3|t|ons may al so ; ntain
adj uvants such as preserVatlve agent S, wett ) agent s,
emul si fying agents, and di spersingzagents. Prevention
of the action of n1croorgan|s§s may be, ensured by
various antibacterial and antifUm é? gﬁents for
35exanpl e; parabens, chl orobut andgl henol sorbic
acid, and the like it may alsﬁ$b desﬁhable to include
i sotoni c agents for exanple, 2? ¢, sodi um chl ori de
and the like. 4S9- WO 2009/079 5PCT/U82008/085622
Pr ol onged absorption of the |njectable phar maceut i cal
f orm rmy. . he, brought about b the use of agents
del ayi ng absorption, for e Enpfe al um num
monost eagate and gel atin. ! rgﬂ sonme cases, in
order.to._prolong; the effect of a drug, it is of t en
desi r abl-e~to-stew the absorption o%; the drug from
subcut aneous or |ntranusculargjnject|p@, This may be
5acconpl i shed by the use of a T|QUP& sdspensi on of
crystal line or anorphous nateglah wgt poor wat er
sol ubty. The rate of absorptlﬁnaof t héadrug than
depends upon its rate of dISSO|QIlﬂn‘mhICh in turn,
may depend upon crystal size andicrystalline form
Al ternatively, del ayed absorptlan of a parenteraily
adm ni stered drug formis accoﬁpllshed by di ssol ving
or suspending the drug in an” wil vehicle.
r, Suspensions, in addition toRtheiactlve conpounds

”aéfmﬁuﬂ RicPsSHSRENG RE (47} wherein Ry, Ry, Rae, Re and R are as

thivaikoxy:

.

by

i

and

'-./
r‘{
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ﬂ&ﬁﬂ@diﬂ?OﬁﬂHkﬂ@},Rgzh:@ﬁiﬁg%ﬂ,akygﬁmkﬁhy;:ih@gaﬂ,CyﬁnG,x
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18 wlaeParl R, wherein Ly is a bond, ~N{H), -N{&lkd), -0, or -8, and Ra,, Ly and Re

are as defined in formula (), can he preparsd as describad in Seheme 5, salers of

formida (1) wherein R i & lower alkyl, Xis 8r, G or, can be oonveried to aloohols of

n Powe LTI ot (T wodbim X anla - [ Y . ey
formutas (28) and (25} according Schame 3. Alnohals of formubas (28] and (€8) can be



agents, for exanple, ethcxylated isostearyi alcohols,
pol yoxyet hyl ene sorbitol and sorbitan esters,
wore@potnyst al | i ne cel | ul ose, aIuninun1netahydrn&hﬁ&umwmﬁﬁn
gﬁdgafﬁgg #JGa é@%@ﬁm QQ[N &99auwglh Qﬂgrﬂ% iﬂ&ﬁ&ﬁwﬁ@d
P Ees r e MFor ot & erf ec
0, uﬁﬁt&rrhbutiong,ih@iEqnﬁmumdsfmfaaﬂﬁ@w?awemms@nnc@haﬁﬁbﬁb
. p.ncorporated . into . slq ¢L§ ease or. targeted-, QLL ery
mgyg?efp L DDy M R Bl MR S
conveiB:COSONeHeR forlRY (BBYanBes Blredicblve edp foohe emﬂ@l Suncliyng
filtration through a bacteri a- retalnlng filtf-N or by
cleseripeicd SebTEE o *%t@prmfﬁgf“a‘@emf%u i) BreldormRogtpounds
of QPS%EIk% . 0kikd conpositions, which nay be dissolved in
water or some other sterile i nj ectabl e nedi um
i mredi ately before use. Injectable depot forns are
made by form ng n1croenggo ulated matrices of the drug
in olo<,,,-.41; auauk. , “6otyhers such
aspolylactdep0|yg|y00||de¢7Depend|ng uoui; the r#gio
of drug to polymer and the: hature of the paﬁgicuﬁarx
pol ynmer enpl oyed, thé%mate ﬁﬁdrug rel ease can @e's
control | ed. Exanpl es of &thedr biodegradabl e polynen§
i ncl ude poly(orthoes&ers)»ana poly(anhydrlgésﬁmjDep It
i nj ctable formul ati ons @kﬁg ar e prepar ed 25byn,w&

5 entrap )i ng the drug |n*f|po%one3rpr qjcroenLS|qns
b\MHC\haeconBatLbla@\nth bodyt|s>s \I’The
|mjectable FOYRuT ati ons” can be sgeril JZed" f Qf

R exafpl g, by, filtration t h¥ough a bz- IchrlaI-reﬁﬁlnlng
fLJter or by~+ng@rporat|ng sterid Xng)agents in_the
f¢rn1of Sterite solid COﬁFDSItIOﬂ W ch can be
y os§olved or dlsperseq in stgrlle wat er or~QLheng K

RSt il e 30i nj ect abl e e |un1just pricir to used :
| nj.gct abl e preparatlpns}\keﬁwexanple stergje Ny TR,
|nJectabIe aqueous d?ﬂoLeEglﬁeus suspenS|onS nay be
formul ated according t,g .th& known art using SU{téble
di spersing or mettlng agents and suspendi ng; agénts
The sterile |njectabre ‘preparation may al so Be a
Sterk: njectabl e sol utioni¥suspensi on or enubshgn in a
nontoxic, oarenterally acceptable 35diluent or sol vent
such as a solution in 1, 3- butanedloﬁKAnDng t he
accept abl e vehicl es and sol vent®8,t hat, mily be enpl oyed
are water., Ringer's solution, U S|P. iand isotonic WO
2009/ 079225PCT/ US2008/ 085622 sqgluﬁ$6htgr|de sol ution.
in addition; sterile, fixed 0|Is”a$Q§conVent|onally
enpl oyed as a sol vent or suspendhm@ nedium For this
purpose any bl and fixed oil can be:ienpl oyed including
synthetic nono- or diglycerides, 1'n addition, fatty
aci ds stichas oleic acid arecused in the preparation
of injectabies. Solid ddSage forms for ora
admi-ni-strati on i ncl ude capsul esis té&Btets, pills,
powder s7and granyl es. In such soli dosage forms, one
or nore conpounds of the inventjon |f-n1xed w th at
| east one inert pharnaceutlcalHywaccept5b|e carrier
such as sodiumcitrate or dlcaIC|uﬁ1phosphate and/ or
a) fillers or extenders such agngarehea | act ose,
sucrose, glucose, mannitol, and saldcyllc acid b)
bi nders such as carboxynethylrelhﬂroée al gi nates,
gel atin, polyvinylbyrrolidinone, sicrose, and acacia
c) humectants such as ilycerol d) disintegrating
agents such as agar-agar: cawaluﬁ1carbonate potato or
tapi oca starch, aiginic acid, brtajn silicates, and
sodi um car bonate: e) sol uti on r%tarﬁlng agents such as

.),araffin f) absorptiofifaccel erators such as



Ve

guat er nary ammoni um conpounds; g) wetting agents such
as cetyi alcohol and glycerol 15mpnostearate; h)

w@ab®oners s such as kaol in and bentonite clay;PEnts10)s/085622

\HP}E& an%?«my ts@aM {a?MMgiAm SHeear at &znirragr@ze%w

st'éar at & hy ene gl ycol's, s6difiml auryl
are asSlifatie foranth tm b‘&t lSﬁ“@S ut;her*é@*f di‘an« hhiegeasegaraf, or healkoyy,
ar capsul.es, tab ets and pL ‘ 208 forn1na tliso
*}Rcﬁnpfkge“bhfﬁéﬁﬁﬁbh Ent g% SNy %“%P”Sor ¢ dén%6%1vl ins
and RQkrBaSHdiinbak: hypes n‘,amak S @reper eyl oy etheasy bihdrer s Bkters
soft and 20hard-filled ge.latin capsul es usin Iacgoseﬁ
of formpis 1P} khear Sasiove F0ast Fiht Bl e EaN B CRREFEHT 1© aitonois
formulBOLEELIY | RAG: GIABOLPin Sonems 4. ARBRAOLTBr{uid03B08 ] 6/,
ablets dragees capsules ps, and granu es can be
b fwxsapzﬂpaa edeadivh koot dngserandidgiiel, by 58 apiniasiceneil oot
Goati.ngs and, qtner ati.ngs .. Nei. koown in the
H““5”pr~1a§ VAR Aifae ne .“hgééf'r‘w#% oy s 488 ({7
e sm:ﬁ&m alifsiepacbfpinntheagendrs @ @E‘mmarmairm ibemdfesaf formulas
np03|t|on that they release the acL Lve 10 edlent(s)
(o0 w*B“h*l Syh THWECBiest EVERTRERAY0N PR FESHTRED &r\t%&f “the
frans rﬂtr@stt;l"rﬁ)al & @6drminisazdelay e M%J“‘Eéﬁﬂﬂ &8s 0f2) ang
térial’s which can be ‘useful” for del ayi ng rel ease of
{43, the active agent can include polyneric substances and
waxes. Conmpositions for rectal or vagi na
adm ni stration are preferably suppositories which can
be prepared by m xi ng Ehesrgpiipounds of this
fl ,.H:-!"nfiQh with suitable non irritating carriers
such as cok,,,c3a butter, polyetnylene glyuoi or a
suppository wax which are solid at anmbi ent tenperature
but Iiquid at body tenperature and therefore nelt in
the rectumor vaginal cavity and rel ease the active
compound Liquid dosage fornms for oral adm nistration
i ncl ude pharmaceuti caDy accept abl e emul si ons,
m croemul si ons, sol utions, suspensions, syrups and
elixirs. in addition to the active conpounds, the
liquid dosage forns nay contain inert diluents
commonly used in -4 1- WO
2009/ 079225PCT/ US2008/ 085622 t he an such as, for
exanpl e, water or other solvents, soiubzing agents and
enmul sifiers such as ethyl al cohol, isopropyl alcohol,
et hyl carbonate, ethyl acetate, benzyl al cohol,
: benzyl benzoate, propylene glycol, 1,3-butylene gycolL
di met hyl formai nide, oils On particular, cottonseed,
groundnut, corn, germ olive, castor, and sesane
oils), glycerol, tetrahydrofurfuryl alcohol,
pol yet hyl ene giyciols and fatty add esters of
sorbiten, and m xtures thereof. Besi des inert
di l uents, the oral conpositions can al so include
adj uvants such as wetting ag.::nts, emulsifying and
suspendi ng agents, sWetening, flavoring, and
perfum ng agents, 10Dosage forns for topical or
transderrnal adm nistration of a conpound of this
i nvention include ointnents, pastes, creans, |otns,
gel s, powders, solutions, sprays, inhalants or
pat ches. A desired conpound of the invention is
adm xed under sterile conditions with a
pharmaceutically acceptable carrier and any needed
preservatives or buffers as may be required.
Ophthal mc fornul ati on, ear drops, eye oi ntnents,
powders 15and sol utions are al so contenpl ated as bei ng
within the scope of this invention. The
oi ntnents, pastes, creansiand gels may contain, 'in
addition to an active conpound of this invention,
ani mal and vegetable fats, oils, waxes, paraffins,
st arch,



tragacant h, cellul ose derivatives, polyethylene
gl ycols, silicones, bentonites, siHcc acid, talc and
wQRove/omeesle, or m xtures thereof. Powd ePGT/H82H08/085622

sprays can contain, in addition to the conpoynds of
this invention, Iactose talc, silidic dd alumlnum
hydr oxi dex caIC|un1sP$/eaLes and pol yant pomden or
m Xt@res . -of Hhese subst ances. Sprays can addlLlonaIIy
contalnfcus onary propellants such as R, 7
chlogofluef pydrocarbons Conmpounds of thempnventlon
nay‘ahso be &d@ni ni st&féd¥in the formof |iposones. As
is known ¥n the art, |icosones are dener Iky derlved
from ohgsphol i pids or other |ipid substg%te
Li posorreé“ are fornmed by nono- or .nmultiil amel | ar
hydrated liquid crystals that are dispersed in an
aqueous nedi um Any no.n-toxic, physiologicafly
accept abte and netabollngle I|p|d capa®le of, Jeening
li Sones y be d~ Fhe._ present conp03|t|ons In
I|Sgéone‘¥g$n1nayH§§htdLn in addition to @

d E

sﬁof t he i nvention, stablllzerSRGQ,

preSkrvatlves and the Tike. The preferred 4prdS are
t he nat U¥&P and synt hetdsc phesphol i pi ds and
phosphat.i dyl chol i nes (I ecithins) used seysar abel y or
togethe%’ Met hods to forn1I|poscnes are known
in the at See, for exanple, Prescott, Bdi, Methods in
Cell Biology, Volunme XV, Academ c Press New York, N
Y., (1976), p 33 et seq. Dosage forns for topi ca

adm ni stration of a conmpound of this inventi®n include
powders, sprays, ointnents and inhal ants,, The‘aqtlve
conpoundii s m xed undff\sterlle -42- VMT“\{ el
2009/0792258CT/U82008 085622 condi tions_ MAFh,&
pharﬁﬁdeutrcally accept abl e carder and*amy néedéd
preservatives, buffeérs or it.iTopellants., mhlch can
be ?eQU|ﬂed*‘CpthaIﬂidmﬁornU|at|ons iint ment s,
powders and sol utions are contenpl at ed @ﬁ\bapng Mﬁthln
t he scope of this invention. Aqueous |iquid

conposit Fions conprng conpounds of the imnyention also
are contenpl at ed. The conpounds of the invention
can be used in the form of pharnaceutlcalIygacceptable
sal ts, gsters or amides derived frominorganic_or
or@anlc achds The te(nh1pharnaceutlcalﬁy~aceepﬁable
saltS}’éSfers and’ an1d%s as used herein, krefpr to

carboxylate salts, ani‘ho add addon sal tg, ’ftarlons
es%ggs’andﬁan1des ‘of conpoundd 10of fornula( whi ch
are; withbn the scopengf sound nedical jud frent

suitable for use in contact wwth the tissues of humans
and | édWer ani mal s without undue tOX|C|t%vﬁ|ﬁF|tat|on
allergic response, end the like, are conmensurate with
a ret--iscriable benefit/risk ratio, ardare effective
for their intended use The term "pharnmaceutically
acceptable salt"” refers to those salts which are,
\ et ki BrdBhhe weope xof | Sound! mediical; § dgomatsikyl Ry R
sui tabl e f [use | onLact thﬂthe tissues, of hunans
and ""aﬁd’ RN H’a”r%man thoue ﬁﬁqaﬁ”t GRPEIFR Y PR R SYBI: o
thiost K@U %ngbb ﬁ{s%ﬁé):@@sﬁp Akt RGichbkRd 1 aRthaALer CORMRISHLALS,
a reasonabl e benefit/risk ratio. Pharnaceutlcally
(82}, ‘ﬁé’@&%bt abl Br saitistedpermerty Haiswimpn of Rectsts WHel 8Pt s
mg&” Deacag't&%% Js%gth r@% \§ 'aE ﬁv%ﬂ;ngggw«%@ a&'gf‘ﬁ\bg&%ﬁﬁm@%@?& and
asﬁm@ﬁpaaan&byybyﬁmeaekmmgmawﬁ33£W$h§@wﬁ@ﬁd&mon with a
sui tabl e organi c aci d. Representati ve acid
addition salts include, kit are not limted to
acetate, adipate, alginate, citrate, aspartate,
benzoate, berizenesul fonate, bisulfate, bitailrate,
butyrate, canphorate, canphorsul fonate, digiuconato,
glycerophosphate hen1su|fate heptanoate hexanoate

o, 1 - N1 ' L | LN L




Basic addition salts can be prepared in situ during
the final isolation and purification of conpounds of

wa MOS/OVSTIWSEnti on by. reacting a carboxylic PCT/US2008/085622
a8l ds m QLY. (Wit & i.taple hase h.as.
iSO ﬁ‘@‘ r ox & ;%L Bonat&\gﬁo?‘% ¢Arbonat SQ% 4D R o

figand @Mmﬁ&uﬁn@ai«dm *aeQ@QE abite -\mét‘al o tmtam ammqpm“t hna
mmryva,o.r an gan MY e

solverbone b 8gs e a0 by SRS T S Y or
;ﬁ{rh@%syﬁmﬁfez Phy @rRageutbe ak bwaccaphabh easiaids
i noude, but are not timted to, cati ons. based on

5  bens aim Raes chistraks { e’i—s fam@r*‘mé ke Whstidh ésfu&iﬁ?«*a t0 those skilled
‘Eém OI”aSCS SLTISE !l“) LS TERY D 2 & o

“éil‘ U#r}l! it S’a%fId FME% and ‘noﬂtplggzl C; qug?eﬂﬁary

the follawimont aiand. Men&nbaﬂmmﬁu i 1Z611ddi ﬁngaﬁ%ﬁim }u mautfmann =t al.,

el th arnpmol 1 m, 5t et raet nyl anmoni um

~"’“r'rgl‘hyng %e G%e‘%”amne trinethylamne, tri
@Wa‘@fﬂk@@a e *@t*"hsél @pnerereh byl armrreang hexgue @swer
O her resentative or ganl ¢ am nes useful for t he

10 alkyl iaoi-?mafub O pageinaddl Plowe sa1aE Hinthiggepen. sk, alkoxy,
i_‘xainv L hygnediam, 3” & handamne i S*IMEL@@QQL\@M 84 in Scheme 7.
per | d|ne plpera2|ne he basi ¢
antmmgmmmmi m~ngeaﬁ empgue awcm“"qnﬁat%ew mblated and phntisd
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the sffechive daily dose can be divided into multiple doses for purposes of sdministration;
ronsequently, single dose compositions may contaiy such amounts or subnulliples

thereof in make up the daily doss.
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The compounds and processes of ihe invention will be belter understosd by
35 reference o the following examples, whish arg intended as an lustration of and nota

Hrvitation upon the scops of the invention.
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ample 10

1-H18, 35)-2-(4-Bromo- :’"’HR‘,:E‘“Q‘-}* moropwimethvi- 28 bmathvi-pargiiding

53



5

i
P

aE
LA

LAt
a3

e
B

15 CE.)30D) 5 0.96 (m 1H), 1 .09 (m 1H. 1.16 (d,
Jr-6 Hz, 3H).. 1.31 (m IH, 1,44 (m 1H), 1.76(m

WOZH)09/0192866(M 1H), 1.90 (m 2H) 2 35 (m 1H), PCT/B3820081985622

7)% 5@?% *%%% Hiilgm ATE "“Jﬂe»k \iﬁ)gm (h1 Oaaa(d\?t.ﬁ*jggﬁzw nrfuct of
Examgls 7T, €8, wél-@ 54 Mol OB 3.8“)3‘*11’{;@ 8&.7,e(tM§itd)”+d,12=@zﬁ *Exaﬁ@ e
A 72Mthox = 9- 44g\xllrret|rr1Icg:ﬁlow 5 5 4¢
473 ofuRGRgIEBY T T s eated witradiingyg Eorpoint Wa> g9 540
mmpiPTER&: ‘%Lmlﬂxv{ra%r&@x Ph@ REOCEANE ey dese hided:rd Ny @(@l}fﬁlr@u}iﬁ

‘'substituting 2-metnoxy-51,-.1yrim di neberonl c acid for

swzﬁi@y%dﬁ-o;@hm Wit MAP DI 6% henictartiianag Relfsen =K M@*@i} water

The a4% %%i w%m*‘%’“gg A«E*me b 40k m% (A2 3 .(h‘%’ug}ifﬁ;nm 7 :sE Hyors

WEE LQH)J 1\4 ;203206 M r%:tﬂ) n& 2&&(\»m~> @H) *1;4 ﬁ(Mm(%s, ettt “7@5%13*’9
‘%D@"q %r“)w Fn 9§35 ?M’F-% it 1% 2R méen ’%@ég et &
% mnl—&d ARyl 34 4n W @oro&@ e d Motk 12y IRtdaHRGuNd, ’h AR {300
TIt T62619. P. Mal litniliolr ine The title corrpound vvas
MHz Prepapéd’ ugr'fﬁg‘*t’ﬁe pFoCdUre st Hedd iz ExanpEeins ),

- 009/( Q7.922% P 2008 62%p$1gbs i L, \Jtplwﬁ“ N

S5 V\%%d 1 o e R J‘gﬁ 55t 8 Ya%n"et" B het), BB, vy

sbwﬁ 210> Fabor @i ar% 2%} RO VOL blmﬁ‘rﬁ’ RrHepatied, =6 He, ZH).
according to the procedure described in J. O g Chem

MS { 5“67‘\5?@4%{7@43%3’2@@*2)) for 4- cyanoph e nylboronic

ﬁ%""ﬂ?fa{w 570 i Bt O fplRe Sl i By

B0 i&&(dﬁg 35H)<~.ar“% f@@)@;m; dw:H), e@zﬁOai:(de«ﬁgﬂﬁ sz;mt;m:E\m -m@»

azfng wv ﬁig 'zz' Tﬁf‘ﬁn%ié?» (ﬁ "\I?%f 3 J: gusi. E.%”\ "~2>5,2 %%5\1

and :‘*(;@ PJt‘TQmHZO i.ulH)‘\f"‘?N@ e 1{&%% Al r&%& ekt rﬁxam%«‘?
i ?1-1alld- z- rrethYtoVrlo

AR

74-4) W r\ﬁ@t Bvi. iy ERB8e: éb%t@p “i“éﬁ%y\ 1299y riedi Fech Road Jrgol B4,
190078 t}pokumi&\é\@shh %P?%pgi zui%ki@l;g wthﬁ o}c%g:gu %\d@%@ bed in

g 2- SPYT dinebor oni ¢
recrysading: (:fmr *Mrzc&mnhmylbbam OB i\a@fod pxaipl NNR?:{{B&& EMaIk

) ;. P Byt
wi‘{&?‘fh)m{ ‘YM (Tﬂim ‘u(? i@of\\ \}\e%l_b% 2'.%4( n;])l‘_gz SvE: \' E:% Th)-éf“?\,dvd
,a"fmchlxiﬂzxﬁﬁzn\;m R"wi@%} @s téﬂ?‘!)ﬁta@ag?r(sm a &ibl)ur 3441 (zéi@i,af pd2ol 3

6 Hz, 1H), 4 (m 1H), 1H) .3, 95 (s,
PR srgp{) vmtgmgé (:@fzm gzgu 3:?4 atjgyved 7@ ’F! (z \-@§i - <9 Hz, 2H)

TS g " 7.93 (dd, J=12 Hz, J=6 Hz, 1H),
““’*"@3 %Eﬁwla q%cg 5. VB (DO.NHB) Mz 323 (MH) .

ah
o

o

Exanpl e 10
Example 1E
SR IS - Methwinverohdine ovilmeihyevsiomrepyin- 1. biphenylt-4 -carbondnls

iy

Toa solution of 1-4(18, 28)-3-{4-bromo-phenyll-cyclopropyimethyl-2{8-methyt-
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&N at

Crystal Growdh & Design (2008) vol 8(7) pages 160841010 and 0 Fu, el sl Organe

he T o J R R l“"ﬁ ) e\‘ SR
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substituting 1{2-(d-bromo-phenyll-(18, 28)-cyclopropyimethyl-ER)-2-methyl-pyrrotidine
{the produst from Example 24) o (18, 2812-{4-bromo-pheryll-cysiopropyimathyil-
B pmethybpyreolidine {the product from 1) THNMR (300 MMz, CD0DY 8 0.92(m,

350 TH), Q09 {m, 1), AR, J=8 He, 2H), 124 {my 1R, T430m, TH, 177 (m, 33, 188 (m
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. 302%- Di met hox. . -14-(11323: 12: 22Ehi nl et hMr
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1,04 (m 1H), 1.15 (m 1H). 1,31 (d, j=6 Hz, 3H), 1.38

(m 1H), -61- WD 2009/ 079225PCT/ US2008/ 085622 1. 62

(m H, 1.97(M 3H), 2.18 (m 1H), 2,57 (dd, J=12 Hz,
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(o, J =@z, 2Ry, 7.0 @2 6 Ha AR MSABCEEHUni, BEHEH) , 1 . 39
(m 1H), 1.60 (m 1H), 1.94trn, 3H), 2.15 (m 1H),
2,65 (cid, J.=12 Hz,Hz, 1H)."2.78 q, J 9 Hz, 1H), 2.98
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{47

(f148 ml) in anhydrous dichioromethane (80 mb) under Np &8 -787C. A solution of (IR,
SRHEbromophemyloyclopropyiimethanc {the product of Example 38, 823 mg) in
dichinromethane (20 mi) was then added dropwise atl ~78 ‘0. Stining at this temperature
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25 the dry ioe bath was removed. After stiving for 1 howr, the mikture was reated with
saturaiad agueous NHCL The mixture was extracied with disthyl efher. The combingd
crganio exiracts were drsd (MoBQ.) and filtared. The filtrate was concentrated under

it a pad of silica gelwith

recuced pressure. The residue was purilie

3 . AT R P & Ve F A ¢ -
mexans 1o provids the Htls compound, M NMR 00 MHz, CRCL) 8148 (m, 1H), 188
30 (Std= @z J=8Hz ML 215 0m, 1H), 287 (m M), 808 {d J = B Mz, M) TAS {0

=& Hz Z2H)Y 948 {d, J = 4.5 Hz 1M M8 (DURNHL) miz 338 (M

o e S LN

1-2-(8-Bromo-phenyl-(1R 2R-oyclopropyimethyllER-Smethvbmralidine

nyiioyolopropanecarbaidehyde {the product
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-,, Example 18. 24-Dirdetho. x.y-544-(LIS. 25)--2-{f (2S

hyl pyr, yi | Met hylicriepropvi) phenvgavri m di ne
WQQmhe742e3 | e corrpOJnd was prepared using the pP@UUslmnaafossmz
‘ ExaGRCH BRd ol BYan ethyipyreclid
of Exam %b’ b tuf NE'Fg %&; ;w \i exyg %hg/iyfs ol }!ﬁe ioar‘f)r?l < ha‘iélx ac N

347 **f @:ﬂx d-athpaniash emy mm ehﬁm Wb s dd L i:fdg,» ufiﬁﬁﬁnww (*BQGD)

=nniz3H) ~11\§§§ \Yamv il—ﬁ af raiﬂ‘éé?t?ﬂa af_éﬁ- *v’s “@S& n‘f iy ,r_*U\t\vm WTB
QuEnS ﬁ*ﬁ nw,le)Iu 1) @5:& (el @i dBlZahzasd BOHE 10MDwithial@ (P ke
Hz, 1H), 2, 8 (m 1I—I),317 de12Hz J6 Hz,
partit ﬂ[‘}%[;i betgsem e(‘"m acﬁw and g (g. & PO wﬁyeaz@e(sd; «UrgEge ppn athyl

aneta ? ‘w c§: Tz?i %\d( hil—i) mHZ ww f "{‘Igﬁzﬂs:l m]??ﬁ'%ﬁsa:i,w, & %%N'_\De*“

conoeiRr2ES Qr{qu( ?ﬁ),i,mmhzypﬁ Eimsm @ residus was purifisd on sifica gel with 1%
£ e gL.apropyl ) pher ' N-3(LH)
10 2% Reliatn PN iR G RROLREF =5’Exar+p*ﬁwaﬁ i growase

title omgat wnd42; (drbromphe iy Dol IR 5 v THY 088 (v, m‘ 144 (g, J=8
cycl opro yI met h 1H28) 2- »pyrrggl
“3(’2#&"@3& Ddat afﬁ"ene (o&sﬁf‘#’*srb %nm?, Fyia. e Jwai 2.3

. f\.‘%OPPEF 4 adide. 23 s P12y ">99{8@; {WPP’M 1%%%“%“' mgtut}yl =0

cy¢j ohexané-'17 am e~ 0. r NN

Hz, 2HRORASEIUML @Wt%@s rrg 0. 35 VO
2009/b79225PCT/ US2008/ 085622 rri not) in a mxture of
tol uene and istoprobanol (4 ,m, 1:1) Was heated to
1.10 Cin a screw cap&gdm ﬁagl for 10 hours. The
mi xture was cool ed t o “anbi- tenperature, treated
MR, 20 ERE- st adtved SNt liekhyioaoeteat e | (120K T -4-

organi c | ayer was separa@ée?g:

~rn

Yo a solution of 14{2«{4-bromo-heny ;NH 2R}oyclopropylmethyNER 2-mathyb

pyrrolicdine (product of Example 30,50 mg, 017 manal} in isopropy! alcahol (4 mi; unds

an atmosphere of nitrogen was addsd 4-cyanophenyiboronic acid (30 myg, 8.2 mimol,

gichiorohs{triphenylishosphinejpalladhum(} {8 ma, 8.5 ymal] and polasshum carbonate

¥

(5% mg, 0.43 mmoll, The mixture was heated to B0 °0 for 5 hours, cooled to amblent
temperaturg and partitionad bebwesn sty acelate (25 mb} and H0 (10 mbL). The arganic

axtraction was washed with brine, dried (M8}, Nered, concentrated under reduced
HEIMHE Al wmwawrag%d on stica gel sliling with methano! {contaning 10%
#hen, e TERSTE fa e
concanirated NH.OM) in dichlorameathans pmw&, the title comypound,  HNMR wCG

\\rﬂ‘m“‘ ”

.......

Sxample 4

SR ZR-SO28-2-Methvloyrralidin- Tylimethyliovcivpropyli- 1. Biphenyld,

ay
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washed with brine and dried with . magnesi um sul f ate.
After filtration, the organic |ayer 5was concentrated

wapaen7resiuced pr essure and the resulting oil MEEUS2008/085622

purified on silica, h&l%to 3% et hanol

(containing 10 % concérﬁgf’?g%“ & NH401-1) in

diichy grorethanel ot grovd desthembing .2 cgozmeunm»rtﬁmw

(300 TVIH :ft, CO300) Q107 (m 1H) 4 (m Hg

(the tgﬁgamgmrmas ;ﬂf?g_ﬁf%fﬁ-tiu B et Pb“@&i begsd(mx ny ak
substit &é‘ﬁa@% ékh')w%i §ge (mﬁ. 134% ~§?0 (E@w mzlr"@*vl'%w%ﬁ)w ,Q%M&Q

acswm—i) W\?@?:&((JC@W&OJ @iﬁsz iéf.%i):‘# 1@4{)6 f\]ﬂz@ Hz“Lf(QH}“C e 44

s 5 ,ZH) 8..03 «( 1H).., "

U T I—I)FU‘EX[I}& b g 227 4oy 2 Msms e

TH), “5%2@ rvﬁ H-EZriz SLJA‘W- Watwlhpyé,\malwzh;meyc HY, 38 (m, 1HY,
.t ?. propyl | phen yapyrld zin one The title
mdnﬁawnﬁ*mﬁém epried Zi8i NG ({DBe NphooadiiddMdEstri bed in
Exanpl e 17 substituting the product from Exanpl e DS,
2S) - 2- (4- br ono- oheny1l) -

cyci opropyl met h2( S) - metyyksepd rol i dine as starting
material in place of the 14244--

SHEIBRINGA: bh@ﬁﬁﬁ)ﬁi%‘i‘@‘dn ~yiethyviloystoprapel-1 U-hiphanyi-g-
2R) - cycl opropyi nti et hylls{-A3)- 2-met hyl -pyrrolidine "H
MR (300 MHz, CD30D) 6°0.97 (m 1H), 1.13 (riI 1H),
"“i%a Hedormdeu Htw@ge—&pn By ding i, provddiral BB TifaR i 3'*5 e 0

FEWQ g{% ; 3@2")\,\\ \(Wms‘f }I(ﬁ %ﬁ%gﬁéﬁog%\,m; \)}Jg—!)-ié\..égn:sr%;;("g&’i- L,sg;i‘:ﬁ

(e préd@F (e E X}Qﬁpk’bzw‘liﬂk)w b?zsa?.ﬁ \(}@hg ‘Q*Q ;PR y?.‘id}‘,\,i, z‘%ﬂw(4
"0.9 Hz, 2H), 747 (m 18.93 A= NHG, mi 2
(2R)-23 1NN IESE (RO ifsfwz&frﬁ t"ofxs i }ﬁ%d* M, L0 8

122 ¢k AP T4y '\!aew! pm@' iy wﬂmtw' «wwgl 33
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DpHenyrIorlda .......... L: bltartrate )

184 3msrmhy3dﬁam Exaﬂpl"e‘ 18"1’\‘1{*%13&5%0?9:2:0\;@ 12 H2.270 Hai REY 380
pLO .,wasc ned.-with Lit, tirtaric 30acid. )
4(24“ b {np P j1 ’Y}“‘h Found: Bbttém?%g*sk 1S (DL

. [ ansi on was heat ed to about 70t'C, A solution
N ”Tbsﬁ’ab@zﬁhed whi |l e heating. The solution was then
slowy cooled to 10T. Crystallization was observed
upon cooling. Crystals were coll ected and anal yzed by
powder X-ray di ffracti bR D), which indicated that
| ' (19

Lhe sal j,,_d of GLY al | 24 it
EESES BB

VROV ayee Bl B fnablf
i pyridazin- 3(2H) one

Example 9A

i

H-2-mathvi-pyrroiding

T ooy b b h FRAY AR Acssbiy et
-H3-{d-Bromo-phanyli-(18, 28kevehpropyimethy

The itle compound was preparsd using the procedire desaibed in Bxample
substituting racemic Z-methyipyrroliding for {S}»?»metz‘wigsy's‘rtﬁédiﬁa. HNMR {300 MMz,
f.iu‘li:«.}:i\fﬁ.&‘z?"w{‘ B, M), Q87102 {my 1) 18 {d, I

L8 M, 2.0 {m, 2%,:36 (o, J=8 Mz, 1H), 245 fm. 1H), 343 {gd,

o, TR, 700 (0, J=8 Hz M), T AT {d, J=E Mz dHy M

(DCENH) miz 284 (M




35Lbitartrate nonohydrate (Figure 1). WO
2009/ 079225PCT/ US2008/ 085622 Exanple | 813 21410
wWE&@Sp7R2{f: (2..S)-2- Met hyl pyrrolidin- 1 yti rrel’(tirlUSmywibssmz

4&2@#Q95|I‘Q\h§ﬂ%5h )r z'dl ? w I?’}&%L—%o w?meg KA (\,} %83 A‘r aats ui) Nl

Ltiaritiarcbepac @a&élmg:) a8 odsg Mrmaﬁﬂdeaso tazr* =s&lxsmm e
Jm xture consistin proépanol
SUbSHYG I - Pt P § &%@“ V\% Sy SORTEY Ehg]"or‘r H%:“ét@ g e
ocudROMieLntie ﬁa@@eﬁ{wdww@rbm Qh{u’@"*?@%%l Ry -2(S)-
heating. The sol ution was then sl e\w cool ed to ZOC
methylawertidy az{“n@mgwIfr@nge.\ramifam\lﬁ%*h@‘éh\ ’R =ystlaipdqﬁz‘a‘tl¥ih
. _.v\va,cs‘obs rvduongoLln,A taL yestg by:,;\
T Y] FRGTS ? Qrh SR r‘ate % g she ree ?lérrgi 11k
{m, @ AQ} H’L r0fy HSOZE vem AIX.0% @icl 90116 Zwﬁﬁﬁp&ﬁdzmtie\tﬁ J“u Hz,

VI V), Dry vas , achi gved at, 55C.i N 2 vaquum
Js ”‘fﬂ\{;ei*nlgﬁ‘l“mmé ory &ta i Weke“aRF Y2 kd By "*’\n%?’ch
I ) at Lhe $0 lld was of crystalllne
PQE’Q («15 Z ,2 t} A

' 28) - 2- nethylpyrr0|ld|n I -yrimethyllcycl opropyl) phenyi
j pyridazin-321-1)-one %bltartrate nonohydrate (Figure
1), The solid was al so=5Hal%2ed by thernal gravinetric
@”{%W’f{i\%ﬁ 8ind) wag.l gyn&l &9 havenaWRIGhR ha8sy) (\:Fmgwa

IS5 EX.arnol el c)-2- N@th|byrro||e| [ n-

Vteanw Rt yas &tugm*&@m Wdae@m =)nam*' kel In Example 1R

bitartrate. annydra reehas g 6099 19

‘bgﬁuh‘iﬂ h{¢§R§§%QQ¥ V%%thanoﬁgp ’f““ﬁba % 3§m%ﬁt“w§"’“‘
OD, 120t @nt anl tiacid \r(wo"4‘8 gaien 20mz, ; mz Qﬂapana} ) ddnmat 50

m_ roundbotton1f|ask The, suspensj on m?f stirred %p
1760h &R SdBRE. 70! GRS ToBE AR e [ Bark EoFut Fons 43fgh -1
S 4SOkt B ?”q\@s\thgn (Sl M”VM,QQ%&G Lo Teamy t eapes at {ur*mue

Cryst tallization was observed upon coollng The crystals
4My peengieell eeted @pdndried at 50'3C in a vacuum oven.

The SO|Id mas analyzed by PXRD, whic.:11 indicated the

soiir.1 was of crystalline 244(0

S,28)-2-(1(28)-2-thhy|pyrrolidin-l-

")c,yljmethyllcycl opropyi)phenylipyrida2i 1- 3( 2H) - one
L-bitartrate anhydrate %EEXUﬁe 3), .Fxaninte. 18D one
Lbitartrate anhydrate - lel 5 treebase. (148 ny)
was di sshiuigi-f- {928 m8)-2-{20%- @f@&fg%a@ts“ﬁaﬁn_ﬁ_z at 509.0

viimethylloycloprogyhichenipyriniding

The title compound was prapared using the procedurs desonbed in Example 18
substituting Smethowy-G-pyrimidineboronic acld for 4-cyanaphen yi' oranie acid. TH NMR
GO0 MMz D000 8 0.64 {m, 1), 108 (m 18, 115 (d, Jef He, BH)Y, 126 (m, 1), 148

(m, M), 1770

'i

CSHD B4, 2M), 232 (m. BH), 321 (m, 24, 4.04 {5, 1M, 729 {1,

i
33

B2, Jo8 Me 2R 878 s, 2H) MS (DOLNHL) miz 224 (MM

2 8-Dimethy 318 2 &Cf .-?R‘»S»fz wihyioyrrolidin.d-

yiimethells ~r‘mpmm_é};:ahenvi}mfréd§ne

o3
o
#
.
¥
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The tite compound was prepare orocedure described in Example 28
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with stimmg, 1...-tartaric acid (73.5 rtyg) was
di ssolved in 0.6 nL 200 proof ethanol at 50C with

WG 20091079205 The 1 --tante i nn aci Fohti crs waRCT/HI82008/085622
added .dr onws, ee .00, at. o0, )&\V\nth
?ILTF{: ol fteY %‘ tﬁﬁr txggr}( igi %c acl

{ps 9,,,3-&331 aﬂcbﬁh;g itilyes mnﬁkmdw&ohm nonf}m§ hail a8 1 ws:kmmw

cool to anbient temm t,u&re‘{ Lallization wa
for 4- c@%éhvw\aﬁ*@ 4gbol MS*“Q 3811 it SCLFT ot R

diigdi-a Ny &Y 864 U0} Bt 363, 2 00(m. M), 5.2
R 80§/ i0739225F’C'IJ/ bsé’o%%/ Bhg&SGgg%rhey?;& was ana{lkyzke“d b)?
mﬂ SEXRD, J=APh| oni ad7oalire. i1 tshéHsal48drwal) afhd (s 3Hy 3.0 {da,

drysl | e, 2 ) "

=R AP “3§ Fr 1o 35T 15T B i VR RE TN miz 821
A HI yllril. e thyI )c, yel . opropyl ) phenyi | byridazin.-3(2H)
-one L.--bitartrate anhydrate. (Figure 3). Exanple 18E

-{f(ZS) - 2- Met hyt psur gliciiLylicattyllcycl oorooyil pherE

one' P-Qlirttatt' LKRIY,citate. Exanpl e 18

treetv,,Se (250 ng) was_disselved in 1,0 nmL

2-oropanol. D-tartari c*‘a%i*ﬂ«ﬁlm ng) was di ssolved in

2.0 M, hptf@p@«ﬁ@«hnu Fhe-sdpeE-ancibasecsil-ut i ons were

10m xed toget her s rl ng, hgm plt at;l on was observed

upon i xi ng t HeBEL ¥ *s‘*@l GHEICOHEARNEING 0. 15 L) was

thenaddedtios ke %‘%@@%'m@@% a}e@cﬁus@cemmmwﬁp ole 28

heat ed to about Sb and then sl ovvly Cooled to
substiati em*‘wﬁmemmﬁi@@ oni frlﬁé‘“fﬁét‘?i“@»’* RS R IcaBeE . AhYMR

nalwze\ by, PXRD L LT vca ed R Li ; VRS

o EEQEPR T R ERER T 410 Rk B 2

owwmoj Rathn4 38l 14 rreﬂhw yeycl Qaﬁf“ r@@pys T YHY, 344 {dd, $=12
ohen rlda2|n 3 (2H) 70 ne, bltartrat
@. h\jargtwﬁ( Fi. giiv. e 4. The "s'@l w“\ha«gwiai 50N H) )}Zed Py

LRk Or aviEebEl 69808l ¥$1:S.,; andvesf aund.t @ e
ahﬁel gh% os‘§ H(I% gure }é 2 5f’armlg} 2§7f 4§( 1% 381 Zlh%y
11y, Me23kayel oeromaMwehen Pipyri Oa’ zin-3(2H) - 20one
""O-bitartrate dinvdrate Exanpl e 18 freebase (2,50
ng). was dissolved in 0.5 nt. 2-probandi.. D-tartaric
acid (129 ng) was suspended in 10 nlL 2, propanol. The
base solution was added to the acid suspension at 506C
with Stirring. Water (@Aanggq«) was added to the
suspensi on as vveII The ‘“‘S'US"D'é"hSI on was then cooled to
;-.543&5%5 f%ﬁrﬁ -yl ot ﬂ'&hﬁ;&@’f}j‘dﬁmﬁﬁhﬂﬁﬁ’@ vBewiedisand
x{ﬁg cicw m%u ﬁa r\%h@~f%g 'gz?:*%aé {e\dmt heci?‘c J\:'Qﬂ ) m:r%{?.-m 28
sub cﬁai 853 b@whlmjhmk‘@‘ﬁm@k fdbnt-drarbdrethylchoyeice ipnapyinoheny

yrﬂl dazin-1(21- 1)-ope Dbltartrate dinydrate ((FI qure
Oy m‘& § T aBdrnvE N2 4d. RS, B8 15T et Hy ! p:«“‘,i?“r o F80(m, SH),

235 ia%t. WJ I‘Sgiyépbdqp Wl \;}Co,ne 1R, 3.28 im, M), 346 {dd, I=13 Mz, JsB HE
THYL 355 fm, THYL 373 (m, THL 732 (o, $=0 He B, 786 {4, I=9 Hz, 2H), .04 (s, 2K},

’-.{)

)
s

?U"

. L o AT SRR L
942 (5, TH) MS {DULNH) nvz 317 (MsHy®,

P S I
xamule 14

SM-(OIR ERFEH2S g -Mathyinyrrolidin- T -ily n-{éth’\;i}w_ﬁiapz‘&;}yl’mhaﬁ\a‘i};‘;-y;“in*‘:idim
The title compound was prepared uaing the procedure descried in Example 48



one n-bitartrate di hydrate Exanple 18 freebase (2,6 Q)
was dissolved in 10.0 nL 2-propand, D tartaric acid
W@ 20034gp23vas di ssolved in 5.0 rhL water, The ap¢TUs2908/085622
sithaiit u@S«erli Htw'n »c?i"::-f £ G0 sﬂ%rahnx ;QH%QE 2 Ev06§§§)@ (SW Wiz,
Féar Sol uti on. 2-propanol
COOWas a:éidﬁd vﬁo t*hesnsnh Ut iend, JSelHit Bion 1 was:y tlman ;G{ﬁdt*“ed“ito
. 38C over about_ - 65- V\02009/ O79225PC1’/ U82008/ %Q{Z
19500t el Holih s M Addf ¥idofiald 2 propandl:: ¢35 i 75 1
; ddd undAg.:1 hex €004iing 4o paeds 0hy i Job Mz 2H) 7833 J=8
i Hﬁ ﬁ Md; ?% glj ?2{8) gql\/b‘%tghyl pyfiro\I’l 1d| rTiZl- yr S
&t«hm )\Cmt @mn@yi DPHENYCE-pyn ] dazitn{3¢2H) - one
D-bitartrate dilydrate were added and the tenperature
was held at 38C for three hours, during which crystal
grow h was ooserved. The suspension was then cooled to
1 VC over about ten hours, The crystals were coll ected
by filtration and theu‘L% J}rﬁape was washed three tines
with 15 m.. 2- propanof He™s oHd was ana, yzed by
S-{RXRB, ‘?Whi -HER-2 G b e! ‘ti&é-“ |': i | Oﬁmﬁ@@&mrﬂmne
2 o -2-a( 29 ‘ Kol Qo) |%,\\_\_\.‘ e Evamiis A0
H 2‘“% Hdaym? %ﬁ‘r%%y‘?% I;‘i'\ D@?T RE B i Example 3R
subst *Z;ﬂﬁll)‘“@ﬂﬁiéﬁﬁb\b“b&l‘ rate fzdfrglaydasramh&mgm il AN N0 (300 Mz,
Ex__a(qpl_e 18N 2-14- e on e AL s e e AL
30@3) U9 imy sy 3 irﬁei WYLEYI§ ot 3t Aﬁ&f‘hﬁ‘aﬁbpé(ﬁﬂmrﬁht=w

; drate t 2 et b b e 11 280 ¢
1.8 "’é %)r%{*‘f[ %r I\/ethglsgp@lf%rop@\dfrf{ qld=driz 1), 28

AT4yild, net By L,)q@odrmpr«z@py&@ TN, T2T (9, Je0 e 2H) B2 5 5 He,
1“5 henyllp{yrldaZ n-3(2H) - one_ Dbltargrate anhvdr a

1, Swads pregar e by dEhydridtiagiT R &i'tlle conpound
D-bitartrate dinyarate, for :nsance at 5bG n a vacuum
The solid was anal yzed by PXRD, which indicated the
solid was of crystalline 244- (O

S,25)-2-{[(29)-2-Mat hyl pyrrolidln-I-yl]methyllcyclooro
pyi) phenyil pyridazi ni3¢&2¥-tone D-bitattrate

anhydr at e ure Ex,. B
y %‘an%wi %«Q' 4:{&& 26{ {ZoV-2-methyipyirolidine-

3 SIS v Ay e Py P RUIYIs] af oo 3y
30 vimethvlicysinpropyhinhendipyimiding

[y

3 using the rocedurs desonbed iy kxample 48

The litle compound Was prag
substituting :2,f:‘m'imaii‘my«ﬁ«gyréméﬁm&mmni-a: acid for $-cyanophenviboronia acid. 'H
NBMR (200 MMz, COL000 8 103 {ry, THL V4 THE 127 {d, J=6 Mz, 3H), 138 {m, 1H),

oy AEay 4 E T EN - . BV B e B ] RO I W S [T O ER T R R [
188 (m, THY 1980, M), 215 Gy, TH, 258 (ad, Jsi2 M S8 Mz h), 275 (. 3= 8

\,— -
)

2 A-Dimethoxy-5-14-{(1

Lo
e ]

viinetindiovelon aac«;‘mwm‘30~ miging

The title compound was praparsd using the procsdurs desoribed in Exarnple 3D
o ) 3 vt _ e oy i d
substifuting 2, 8-dimathoxy-S-pyrimidineborenic acid for 4-cvanophenyiboronic acld, '
MNMR (300 Mz, D008 1.04 {my, THL 115 {m, TH), 1314, J=8 Hz, 3H), 138 (m, 1H)

£
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N-14-(.2S)--2-f[(2S )-2-nethyl pvrrolidln- |
-yl I mettvildvol dprony i) pheni,1-1 tri 8Z0xa rnide

wab@onieee conpound was prepared using the proRPEHUSH08/085622

& ¢ escxrlq ed.. -9, Exagpl 40 -258Ubst4 Lyt iR \ A
ARPT 5200 L AR S R AR BB k. 287 (0 v
Hz, my lﬂam fiHs -ﬂd&kﬂg\ Fdpeis, HANNR 1-8005Vklz,. 1+-EDB0R s, 64, 7.18
111118(rnIH),122428(m'1I—D,118(dJ5
{d, J=$Hgy, BH) 741 (6300w, ZHNB.E ©7181 MEADERNH:) 1354200182, 15
(m 3H), 2.24-2,35 (m 1H, 2.91-2.99 (rn, 1H), 3,13-
3.23 (m 1H), 3.33-3,43 (it, :2H), 3,60,3..68 (In,
IN, 7,34 (d, wi;--,9 Hz, 2H), 7.79 0, J9 Hz, ', H 9
Tci v, H M (DC-NH) nfz 326 (MrH)4-. Exarrinl. 20 eth

v175 -144 (18 Example 15
28) - 24) - 2- net hV| nvr'r Q\l,’l ,gl\n IA Ll;gtthyLa ffA g, Nipliffl
yi LI berzetHaza: amél:é-« NI ST R T il L'j

5-tetramet ftijdbidndtdioxahb x),p@nzﬁotm azole
Asolutlon of 75" 3@54@ ?%{enzothlazole , 8,8

e e ce»dmrmwhymzﬁ@ &hl*“eihe“s;f“g HlEX GHEH DR EXa e 2B

\:ﬁ;tg@gj N N S

IIU
NMR 200 Ml eR.0015 1)‘436;3605%;”@ 2er51¥ CHE) uwammm duﬁ (i, THY,
trahydrofuran } nder a ni trogen_ at rmspher .
Rasheatdy 16 fé?rﬁx BvE BRI gt NaRPEF e Hok Fr§ o™ §
.@n@'«@% bemperayur e athe i ut utg, Yes i or od o Broughy
di'at emaceolis earth and washed w't h ef hyl “acet ate. 'The
(d, J=§ Hptnat B4 mﬁ yashed-wig iz $01aber candi-ar nesss [mrHet
(I\/gSO4) filtered and concentrated under reduced
pressure. The residue was chrbrnatographed on Silica
gel eluting wwth 10% et hyl acetate in hexenes to
provide., the title conpound,: 1H ktkilR (300 MHz.
CD,3Ch) 6 1,37 (s, 12 N 4(s 3 H), 7,75 (d, J=9
He, 1 H, 7,82 i=9. #@m%)& 8.38 (s, 1 H: (DT NH.)
rnsi z QF%W(fWMV 54O S AR5 Mor_mmﬁmnmiﬁﬁzo 2s )
L2 et b g AL AELNASY S ORGP Y1 ) Ph e e 2o
The fitle compound was praparsd using the procedurs deseribad In Exampls 18

/ 53

substitiding 2.8 ims*-m%‘“ﬂ rimidineboronic acid for $-ovanophenyiboronic acid, M
NME (300 Mz, CDOD 8 1o AE, T2 fmy, T 128 {d, JeE He, 3M) 138 {my THY

T80 {m, THYL 184, M), 218 fm, M), 265 (dd, J=12 He, d=8 He, TH), 278 (g, = 8

Hz, THY 2,98 On, THY 3017 (dd, 3212 M, 38 M, TH) 347 (m TR, 403 (s, 8H), 717
(i, =9 Mz, 2M), TA10, J=0 e, 2M, 822 (s, TH) MS {(DOLNH) mfz 354 (MsH)Y

Lxample 17
28R 2R 228 - 2-Methvipyrrolidins toyil Mih_‘gi}cvcmﬁrm,w?}g%}emyEk}\fric@‘azi:n»i%e‘;?’rﬂ»

A o 0
&

& solytion of the product from Example 44 {47 mg, 018 mmod 142-{8-bromo-
shenyiIR, 2RMoyclopropyimethyii-{25)-2-meathyl-pyrroliding), 3(2H)-pyridazinons (UAS

>

# 804-30-3, 20 myg, 0.2 mmoll, coppariodide (1.5 mg, 0.008 ramol), N N rans-dimsthyl-

o e

cyclohexane-1, 2-diaming (2 3 mg, 0.018 mmol) and patassium phosphate (T8 myg, 0.3



pek ]

[
oo

(RS

.41

The title conpound was prepared using the procedure
described in Exanple | E substituting the product from
waEx@apre220A for 4 cyanophenyl boroni o aci d, I—P([\’NRS:(OﬁsmBsmz

rw}%iz{gyg'iz‘* }%ﬁ%e § ﬁf HS) 5*% R m ,%cag’e@ibél“aﬁ i Boraw

sagped «}1&2’(,m‘t, 3, 2&1«3 s Was ks @Qi@:?m(}iﬁm* diloraRud &uéﬁﬁbﬁut :

3 3. 26 2 7, 1 (d, J=9 Hz,
a0 st oo Y SR GRS wéé”ka Desbis st Vandear oty
washe »@i@ 4@5\@2}%%9;;;3{%{/&; %E%?e&mo@t‘ \ .zféﬁ;a?%?‘éin_nﬂbﬁsrs&ré{zﬁu?’ ey
Was :w Eﬂfﬁttle"k@C@ tHCRO OReslivRaN el resugpKi was Aot iaed on silica gel
R ." S i v Tey ‘s 1 ,p N &\:\\!!}g‘t i ‘a[e\
withy 1 r{gc(u éiﬁg... 9 ﬁq t\é\éti b \%%‘?‘%1 &l SQtr Q&?ﬁfﬁ'_ktur
providd iR e thagehd 3*@1?@%9&@0@% ainOF QﬁYI)Wﬁel‘H*F‘WﬁaEQ}Yﬁ ),
N ~§\ICAS # 844891 04-9) faor 4- c?/anopnen_)( bor oni c acid. 'H
28 {1 Mﬁ}(%oef ML (ep30D) 56 {0 99% (YR 14-671%4) éiﬁf’i@ fH,
70 (§Ze9 85 ¢ ‘»1“&9 WBM H)m iy 119’%‘71,@5 HL 186 z(m ‘3h’)~'» 'm g,
TRy, 5. 15" (s, 3H), H, 2.21 (a 1792.65
' HICH *i‘uld-@/; gfmawi( gt ~‘1H)%«‘» if338’"‘(‘ra‘n4 }l WY,{*‘:‘?‘% AB&3 (BH]
2"64; :inet"
| -

S

‘-J-CD

G
if
28]

i.
o DCL- M‘%IH_{j:l 324(I\/t|-1)+' E"qrnp4q. 6
(DO AU $HBMSY  241(2 . 17: ;- met hyl pffrol i di n-

y|Inetth|C|estopenk|IIpyr|d|rte

Exarmpls 18

Sl 8 DI 8 2-Mathyipyrrialidin- T-yiimethyioveiopropyiiphenviipyidazine 335

The Stle compound was prepared using the procedurg deseribed 1y Exampls 17

subisifuting the product from BExample 100, 283-2-(-romo-phenyl)-
eyvolopropyimeihwyilb3{S-mathyl-pyrrclicing as starting matanial in place of the 1-{2-(4-
Bromo-phenyl-OIR, 2Rboyolopropyimethyl-(28H2-methyl-pyrralicing . TH NMR (308
MMz, COLODRY 8087 fmy, M), 113 () M), 1234, Jss8 M, BHY 134 I, THY, 181 (i,
1), 1.85(m, SH}, 183 () TH), 208 (m) TH), 288 (g, J=8 M, TH), 280 {my, 1R, 308 {m,

THE, 320 {m, THY, 707 {d d=0 Mz 1), 723, O=0 He, 2N, TS (G I8 He, g, 747

{m, 18, B.03 {m, TH) MS OO miz 310 (MsH)

=

21401 8,2 S 202 Sy 2 -Meathyipyrralidin 1 *i“smetb i zcy»;ivgzss‘eg\;iisﬁheny-‘éi;og\-fn’ dazin-3(aH)-

one L-bitgriraie monchydrale

Example 18 fracbhase {88 g i 270 ml Spropanol) was combined with Ldartang

i 30 il waten) in a round-boltony flask. This suspension was heated to about

o0
o3
i

i

F0°C, A solution was obtained whils heating. The solufion was ther slowly Sovled to

[

0. Crysiallization was obsarved upon cooling. Crysials were coliscled and analyzed

- A

by pewwcne Xeray diffraction (PXRD), which indicated that the solid was of orvstaline 2-14-

{18 28y-2-{{{2S-2-Methyipyrroldinytadimethylioyciopropyiphenylipyridazin-3{dH-one

L-bitartrate monohydrate (Figure 11
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The titiezeMpound was prepared. un the procedure
described in Exarndie | E substituting

wQ2@90rmres hyl pyri di ne- 3 boreni e acid for PCT/US2008/085622
4- cyaneohenyi bor ani ¢ aC| M,,;J,H NVR (300 MHz, COBOD) 5
0"97(m 1H), 1.09 (m =3¥§2e4855 (4 =6 Hz,. 3H),

2-04- (13 DI (2 512 Bdetbmy ookl 1 B B0 (Mclcdoy i heO] dtiaAL 30
2.18 (11. 111)241( 3H)‘252 (a, 3H), 2.55 (m
1H), 2.62 (m 1HpE ghésiglpmopgvdiaess (m 1H), 7.19
(mmﬁﬁi@xgx@ﬁ% éd’? ,\3‘].,9,“ ..."\Sll-pib a1 34 ) solids ware added o g

- - NH, 7 Exanple 23
solve *5@4%&392@34@ of ¢ Wn@métwﬁ) \aE**QFm whe Riie #0DgE, NIPRP, r

susror s Bl A B i oG MBS e
0 m%‘a \;,,Ensmsx hHUELAG QYIFNEAENSIMS “Wb%f%}d&@k}d}iﬁi

4- cyanophenyl boroni ¢ acid,. NVR (300 MHz, C. DHOD) 3
Crystaliz@BeMasEipevad snqhsocieg., Crstel Vs 5“9@9% by Bption, B

filty ﬁ?&‘%ﬂ!‘% j.Eg\’”‘ 475.4‘5'“ F%gg Wl %‘FE?_\B "31?; gz‘]l_(am% r2>\H)r'€‘ w\ ;86) %gl‘“f*gr@vuiéb 0

vivy, hy26whd ac h?l!s;ﬁrﬁiﬂ)“sp T 1r62vediim, mfza, 9 Jfﬁg’:%ZFi)“ Q% \(x’S&m

‘E’Réxéfﬁpr%‘%zﬁ(“ i eS8y D 55 A% B0 r%éi‘«‘--izai |

{129-DOENAGH AR OPAWEIRIRb R iphany g:s\;*w i3 Mone | ~h tarirate
47{212.'9) - 47|\/Ethy|-p|rre||d n-1- thfI-( ‘
monolygras (Figee Tor DpAalic pReaAPP anahHes mn ey m* gravipetie analysis

e N9k e {, f§@m . ExeMpl e. 10 (640n-4 2.18
and @WUHQ [?Ii hg%? %@U@ d Mp (

30br ono- ohenyl ) - Q/cl opr opyl rnetnyl)-2(6)-nmethyi-Oroti

dine),lithiumbis(tripg hls%yl)emde(560 ny) ,

. Pd2(dba); (100 ng) afi ﬁ{ (10% i n hexane, 530
2440 2 h - Rak i enentioy b iviag. ‘heatﬁdwdwmd\/l‘m@mvew BACLON-

a 160 Cfor 40 mnutes The m xture was diluted with

di chi or onet hane afE +HESBIHEATRAYERt | oned. The aqueous

[ augr wasextLact 86 W {dDihane. & BeaOHOAM Sorh@Yer §in -
Wer e corrbl ned, dried and concentrated to afford a

ta ’“iﬁ"ixbﬁm Hh NDNRODOT09RRRE RET TJSB@@S%@@B’B%W e@r @F@%‘ nston
i pur L& ad o) §L lica eLutl B s
was st SRR B PRt sp kb eliepar BusRbiolig? gt sony

o0 .&is::adik;GM O FRihans: tcomagm igewdhendsridaa . ea rfp@urrgd Thi bhydivR
(300 Mz, CDSOD? 80,73(m 1H), 0,85 (m 1H), 1. 07 gDm

AN

ware "Ppﬁf“i“(fi]_@‘gz Jrigsd &t 54 nszfx IgppYaTY We O Ty "ﬂq”zg‘g ;(y, K

which %"_’) Bty F;)Zaﬁﬁé @égfa%hl)f Cryet sﬂbwé méf‘*gi e ‘“3“% \%g‘“\( Mg ‘v by ng

viimethdioyddor SodHphe: 2H§\ B (3DG)- d\lbl):2i’3it§“(3%$ﬁ)§4d‘siza§am & 3},

2ol {18 28212 S 2-Methvlpyrrohdingd \y*n‘:’iﬁih‘g’f}C‘{E%Qi}fﬁi}\mﬁhﬁ?‘é%"ﬁﬁ"‘g‘?id&ﬁii’?vlg{Eii‘ﬁ“

ane L-bitarbate anhydrals

Example 18 fresbase {148 my) was disaohvad m 0.3 mb 200 proot ethanal al 50°C
with stiring, L-avtaric acid (73,5 mg) was dissolved in 0.8 mi 200 groof sthanp! at 8°C
with stirming. The Liarano and solution was then added drop-wise to the freebase
sotgtion &t 5000 wath sliring. After the addition of Lanartic acld solution, the combinetd
soigdion was allowed o slowly cool to amblent lemperatuwres, Grystaliization was

ahservad uoon cooling. The solid was collsciad and drisd &t B0 iy 2 vacuum oven,

Hide
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Exanpl e 248 s obut ,,rneti Tyl }cycl opropyOphenykrnity:,
A sol ution of the product from Exanple 24A (35 ny,
w@zm)5/0791225\/a 4.42-[(2S)-2- 10met hyI - pyr rdl i di nPdT/US2008/085622

et h cyal. ! g n,,m“.e‘ and

The o= T SRR RS e 030 T 00 BESRY kary

(18, 23} n@wm 2( Batrldhy et rt’r»eiaﬁceﬂyi}aghw;bopameew mrreﬁame ?(’39

. r omterrberature and stirred for 18 hours

“”f-“”ﬂlf'hé ”Wf’%? fﬂie W& Yoncentrated and the residue was
purified on silica gel eiuting wth 3% nmethanol
(containing 10 % concentr at ed NH4C]—|) n di chi or onet nane
to prow de the title ééﬁﬁ%@iﬁﬂﬁm H MR (300 15|\/Hz

{4 C%%{“_ 2 137\ h(f‘mi‘*iw m:) *il“b{)"ﬁ :% f’\p% ’i’}gg ’(Ln:n Eraly QL 2H-

76 (m 2H) 1. 90ni€m».ﬁﬂ){mekﬂhﬁﬁaéfln I H), 2 37 (m

3 >4“‘3§ i en gs&ff_i;%aag {l'% Z \ng “ \'H‘Z =*%% Wi\ﬁ iizt“‘ §r§f‘
acid (I8 b Dk soivid FRE Z-ﬁ;lzﬁzr ﬁsM!’éL ?Ehé ac QQE\XQMQ 1 &0y wers

'I\ -q; ctcdirl -Hyl i met hvk, cvol opropyi i pnenviicvnr-rAin
ivect MREARL e Wrr"s; mtf‘s:féﬁ@t@r%owe‘m s iéi?%dﬁ%‘ft““ﬁ?ﬁbWEi@héﬁﬁﬂﬂ”e
‘J.ir 2§ 24A& Q @gq 11 3‘\ (A% ‘l:’ix ‘ et 2 pe) \eﬁﬁ ENSI W }'\ f‘ N
Water ST8 19% ”fozlﬁlf ;Emp" e%{? 5&1 Ispension was heated 1
aboid 2$ I:ahy&aluemmmﬁdﬁ) mw&mtrﬁre)ewg@dﬁm@m@yf Bokidvaze

collecty F87 ANBERE VI Rest by e bl it o) el G
s’\iz(?{’c@ a2 eyt alkid- 9%\3@%}{:&:‘@ opyhiphenyiipyridazin.a2M)-one
1,1 bIS(dI nylphoschlno) erroce. ne (65 ) in
=“‘f’i"‘a“r§$fyw wligle dﬁr gxgne ( SW&@W@@W@@ revIad LY EERE LS HORTS .
ke £ £aol.ed ,g kenperature, .dilut ed
analysh ?ﬂhﬁﬁﬁo% “an r\?\/‘égﬁ‘g ?h qfnzer ‘and brine. The
organi c Iayer was dri ed (I\/gSO4) filtered,
concentrat ed under reduced pressure, and purlfl ed on
silica gel eluting w th¥ 89 asthanol uu (COnta 41ing
2-04-( G 2 TONG Nt LAk Ahmngiehberoreih aney o pEovEde:)-
the title corrpound HMAR(SOOM—E CD.:10D) 8 0.84
(in, 1H), 0.96 (n’}n'm; fagetpgiage Hz, 3H), 1,20 (m

13 L) 1 4Bl Re (4 wil\g@usm\ o3t 6.5k _8§§(“mar*§*"%ta%a&1
(P ), E.zslé(n,, W, 235 (m 1), 314 (m 3. 20
acid s**(zr‘«"*n?“‘w@s %i‘?“iﬂ@“‘@}’"’ i) vaam(:“s:} 28O g BUlCS wad Fpdedus the

2N N \Q (*: ""' w0 ey tha r iy
aci S“;@@ﬁ? 0%5"2 F’(‘fﬂ 0856 BEE32 “EL\‘K%M a0 GBS AR 88
well, EARhE%EAvas then cooled to -15°C for abuut ons hour. The solid was

oollscted and analyzed by PXRED, which indicated the solid was of orysialline d-{4-

#«y

A

{153,280 2-{2 8- 2-Methvipyrrolidin: tyiimathylicyclopropylishenyipyridaniy-3(2H-one

AN !

D-pitartrate diydrate (Figure 43,

3

DL

Example 186G

SIS S8 IS - Methvipyriidine Ivlimethviioygiemrapyhphenvipyridazin 2@

R vt Yeu
U-bitarirate dihvdrate

b
&

»

Fnd 1 < YR P o3 H 5 . ‘. 4 R ! kol - o -y
Example 18 freebage 3.8 g) was disselved i1 10.0 mb Spropanol,. D

G

tartaric acid {1.34g) was dissolved in 5.0 mLwater. The acid and base solulions
werg combined and healed to 88°C resulting In & vear solulion, dpropano! (35.0

1 eosted to 38°C over about

s
3]
e
o
7

mil ) was sdded 1o the solulion. Solulion was th

~BE.
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344- 8 ro nhe yllreo e To a splution of ethyl
trans-4- bronoci nnamat e | CAS 2439353-1) (8 :mH 42,6

W(Drmv/)mizms anhydr ous di chi eroni et hane (150 it LI)CTJUSIB)DS/085622

2 ad 0 Uty &l h du,,1 e
three Bl arBRGTRARS CAIE (150 T Pao Ry e
uesdelgfpﬂ +n€W9 28 5hm,\>)@dﬁd{“v frnﬁ*dm"xt ure was aI | OWGd to

om - 781 'to -30 C over two hours. The mixture

yimetneisydidenpipbtedppackntiol 78 (Chiadr e degustis e HOloas
added. The organic Iayer Was separated, .dried ;Oh

and thegsoersiurg ergdeihd Tohcentiras é@u@néeﬁ ng ewé’ed}*%‘&‘ growtn
ressureto croVide the title qurppy( " H NN %O
Wan e%@rwm )mt:.ge*iei@awﬁ g &0 ‘ﬁ\‘Hi 1,:.])@“ asgp% bl :’nﬁ,

The o ‘*}e\%"ﬁb '_pe &*15%@ PJ\%HQ '\t;r_é'@m?i ‘27*& @Q?S &“) ;Lg)f HEBQ TER
witt *‘SZ“H) -ohodBndid Thé ol Wil m%ﬁ)&o VP £ RO whidNHBYicated the

214" (Mr: H) +:. Exam 262 2- 80y1: 41, 3, ;
sold waw m:ifxr"adabmee, }iah@ § SHL-AE2-ditbdnbpsypt fitio-1aci d
bi s- di net

¥ '“'*wa“fﬁﬁ*?%far wd?‘emawf Feors D aiRR SR IS AW Bas
:92527-134] was prepared from ni: ;nutyl doronin acid and
2. (2. - hydroxy- et hyl am no) - et hanci | [CAS 111-A2-2] as
reported in Organic ngrhgeﬁé, 129e, 78, 86-96. This

205 SE008 Bt N e R e ey st

mi de [ CAS 63126- 5\?:(&%4&65 cghnwese gi ssgived in
anhydr ous di chI oromet hane (95 m..) underBrine (30 nl)

msmgsewwa {Th ‘}‘Miﬁﬁ}im @ﬂm Ryl ﬁmﬁa’s‘:i%ﬁ w xgdometiioom

erat r for ur, ne,tw
9"‘“”‘*%%;%}%#6 S R i a@&%@é‘u@frﬂ EoupS Ve b é‘dﬁmiﬁm

tite edthbe al.ay 'éé‘%{}f\hég%%é oI R Ygf*md"‘w%gf“fcé'!??é "and

fe was i e
The &@m@@@w akvedd b Fdeliaxtionh Rrdviide u’éé‘@d\izd fvhe otonpoting .-
an 0. HN'VIR (300 MHz 00013) 0.5270.9 Om 5H)
(18282412 % Bty ‘zm; ding]-pifnqayoprrronnhesy s Haze 38 0)-prs
mz 271 (WH)+, Exa.ndle 26C.
Lwéfj%if“ﬁ ﬁ%yﬁ%‘ﬂ‘ oY Nglr‘onophenypt cyc | opropyllisiethan el
To a -10 00 solution of dinethoxyethane (1,2 :m._ 2
equ'ivalents) in anhydrous WO
2009/ 079225PCT/ US2008/:885682 idor one. t hane (30 nt.)
p-MNER! 5 N2 wBas: addad|Ar-0RWh S i @kigh B & (16 1 b deda Tk ALK N
d"chio o me th n e) folTowed by d ro pw Se addition
of dodoet n( t‘.uajnt)\»mmfaiwu

The title compound was prepared using the proceduwrs described in BExample 345

substititing 1H-1,2 4 Inazole-3-carboxamide for pyridazin-3(2Hrone. H NMR {300
MiHz, GR00 S 1111 18 fmy, 1M, 1229128 {m, 1H), 138 () Jo8 Mz, 3H), 147183 o,
THE 187 2174 (o, THL 200-2.15 (my 3H), 2.24-2.30 fen, THE, 291298 {w, 1H), 315
323 iy THL 333343 {my, M), 380-3.88 v, TH), T34 {d, d=8 M, 2H), 778 4, 3=8 M,

g N e L 8 a 4 ot (I fr TETY 4
2 Q08 {5, 1ML MS (DOLNHL) e 326 ek

Lxample 20

S-Methyl-8-14-{{18 251828 -2 -methvinverolidins Tylimethyiievelopropyhohenyil-

benzothiazole
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La2
5%

m nutes, maintaining the tenperature below -5 C. The

m xture was stirred another 10 mnutes at -10 'C after
WO h@oatdes i on, then a s6ution of the di oxabor oPENESTNSHOR5622

Exanple 258 (1.8 a in 5 nL dichi oronet hane) was added

over 6. mnutes at --5 C. A solution of the al kene

from Exarrpl e 26A (1 gEkampanits di chl oronet hane) was

then added dro WI_Se The Qoi i ng bat S ‘remgye‘gl and
AT R P T O Ry v RO NS e
%’%%hﬂ@*% bRothes fagiotmz@nw@é e§ bH?F*ﬁrdci\a@ta & ea1§

10% acl ueous Ha This m xture vvas extracted with
oo naméii?herr 2Hj! ce:**%“C@@m}mdaorgaﬁiwezﬁ‘"w@&tpﬁtﬂ: \QWEB@N‘* um
co JLreated y qQuen, O | d,43§Q/ s
acatal éd‘ueéu‘é" O%(%a %&%dut hen%%éregg? MI\ i “% g9
0.51 nfine} zseapaygaﬁ@d r»twg&mfmet aerivasist hery '\wazshma;z m‘«:
sequfgnt qLI WL ED 1\0%3‘ ueousle q eQus e
heate g BEUSRE AR IO RS TS BgaMR & S |a‘§zé*?"‘ﬁ§s ‘b“i'%‘d“
through MBS o0 d ek * by esbhsdhekfdild sates wase pepeantialads b

vacua, The resi due was purlfled on siboa gel elutin

water die B, 4 HENENESt SEHPY SHE BHHERTHHI pROY I CRRE R Fe The

residul Qﬂg%“ggat&% MS 8%95%%’:% é),\;m‘k,aﬁ}d'_ia)%f%w 11O {gmx}wmnmg

T ﬁeHZ‘ 2%1)&0?‘“@:&9453 (d* ’\m&;&@‘ Wiz, @B FA3F €d}2 Haé s 2H
s QPR NP2 28 MW Bl £, 200, o s

(0.8 m", 3 equivalents) was added dropwi se to a
sol ution of exalyi chloride QO 48 rri L) in anhydrous
di chbrorri el hane (50 HEgMphde® N, at -78 C. A solution

2 ,"'Qt eit“h |CC hO‘I ,:f F‘Qm npl N a romg 373 2
&M dr‘cﬁrgr’“ e il “%géd ﬁ : ) RS

C Stl rr| ng at thi S ti __eﬁ‘aztzuire vvas contl nued for 30
r\* a“ N\w ‘;L' 8 -h)(! *M or Sy an!%er];tas&
i éddéa‘ i Tene HPY O R R AR O Gl gestuad b iRe Ept

stistid hiengod.0f irdn aﬁm;awt}b& FE@(N&F“@;\ hamgt *\L\*ﬁ‘eatﬁdi W BR300

sat ur at ed aqueous NHACL, The m xture was extracted
MHz, GPREHY et hBT (MTHE. SofbrnEd. dr§4mics skt $haet $5uas Tk il &6 (m.
H) 304) »and, fildtered, (The £ trake cQpoe tad
B E(QIYgT faedﬁc&et}d presgsuge hefi'}gs g‘fje ﬁé’ pu?l‘flg”}éd bie
3.28 {re| D) rigdt . Oobig¥. & {pladk-tofz SiH}TED g:élv“wihahe%a’:l‘iemﬁoi <0 Mz,

provi de the title co oound. 1H MAR 30(300 N
_«Hm‘xféyw $=0 82 (F), ARY [0 i85z (), M3 (BOHRH Rz RENH)™.

1H), 2.15 (m 111) 257(m 1H), 6.98 (d, J= 9 Hz,

2H), 7.45 (d, J i=9 Hz, 2H), 9.46 (d, J= 4.5 Hz, 1H).

M5 (DC.- NH3.) intz 226 (MfH +. WD

2009/ 079225PCT/ US2008/ 085622 1 - Bronp-44(1

R, 25112- vi nvi gvoi ng FFR@ogmz'e‘ne A sol uti on of
. n x e ai dehyde & 2(§Dw 00, AN
RN R st el el RS R R R B T R

g) in anhydrous di chl o;;r;“pg% thane (50 n...) was

stirred , at Q'"C under ot assi umt but OXI de (340
n‘ﬁ) litle wmmt gt was preparad wsing the procedurs described in Example 1E

substifiding 1.3 5-trmethyb4-(4 4 5 Stetramethy{1, 3 2ldioxaborolan-2oyi-THpyrazoie
(CAS # 8448910445 for d-oyanophanyiboronio acid, M NMR {300 Miz, CO0DY 5 0.88
foy, PR, LOF dmy i), 122 () 328 Mz, 3HY, 128 {my 1), 181 i, 1), 188 () 3,
Q08 (my, 1ML 215 (8, 3H), 218 {m, THS, 2,27 {8, 3H), 56 {m, 1H), 2868 {m, 1H), 324

(v, 1HD, 398 (s THD, 7014 (s, 4R MS (DORNH,) miz 324 (M)t

i



5was added to this chilled m xture, The ice bath was
renoved, and the m xture was stirred at room

wao eosperecure for one hour. The m xture was quePCEs2008/085622
wi th saturated aqueous NR4AC, I, The m xture was
extracted with dichl oronet hane and the conbi ned
organic extracts were dried (M804) and filtered. The
filtrate was concentrat8d ireer reduced pressure and
the resp dugwwas. puci fd ed.prosiliagnrgelostitn-hexanes to
provide the title 1.- isconpound. H.NVR (300 MHz,
rDch) 3 1. 1¥inetvikapicoserieienyiBTidng 1H,), 1.84-1.92

5 dddl:‘i’_')’“"ig 3]%253 (g\ldd"ﬁﬁéc;?%&'»}u i ‘]‘?m &R 3‘ B *Jth%gkﬂ& '3]1"‘_&“\’\-:! \e\ 21%
subsh mmm 25:4)4 wﬁt‘ﬂﬁw(‘dﬁ Bhorodc b g fgr-wmmaﬂ(ewwmnmcm thm

(500 Vsldy BRS040 Bioh PO 1Hc] 83 Hbg=a i H8t T 1H. 15
{my, 18401 %&@Is@r‘lpmm frhe: ad kengf y amdoxamml & @65 28309,
10 mmi) in anh drous THE (50 m..) under N2 was added
1M}, »ﬁen"éne‘*"ﬂiﬁi’\(\m £.337 oM THAET 05 0 Brhe’ AF it i F R HRaE). M
t{rred at rQtherrperature for two hours then chllled
0 (LU @Re Ao us hydrogen peroxide solution (35% 3,5
nit.) was added, the ice bath was renoved the m xture
was allowed to warmto roomtenperature and stirring
was continued for 10 m nutes. The m xture was quenched
with saturated aqueous NHaC and extracted with ether.
The conbi ned organi c aXBrRELE were dri ed (I\/gSO ) and
{51 8% R M AL RS GORCERRLAI R0y HEH iRl
SreSrestidiewas™ i ca
4tttk amxssbm{hy&« w‘m:ei; atieg the \}M‘WL ma*mhadcml it Eeample 18
n
st gwnpwtll d, n%? pnn aﬁgﬂ& fal 21:’69'(‘35' i?f%a af‘c‘“”dl ﬂ?%ﬁgﬁ%{%?\?
S0y 0{“3 3\7(5%% Jw 6 H?m U4 16 zé@lw%ﬁ 93% 2H) 3 47 (454 d,
2H). (DG - NI +. = 111
1 wkz:t« 30%»«40@., 28 ") 4“23%62@4 w by *‘émyl ﬁczy’c ok, opfR. 726 (1,
fmC t“i-:.l I%ﬁnyl« { {b m i1 t 3 Exa» l"i 26F
\-**\.}i:u.(. “h‘ é ‘}a({l 9 A?Cyeéz.hﬁ heh "]x\d\FoJr%‘F!CgJ‘g Q\.ff\ m @{{
\‘,-:.“3-126747 14- 6] (1 46 g, 2 equivalents), Pd(I an2) 2G ., :
(350 ngy) and Cs2C0.3 (6.5 ) in isooropancl (80 m',.)
under N2 was stirred at reflux overnight. The m xture
was partitioned between ethyl acetate and H20. The
organi c | ayer was washed wi th saturated aqueous
35NaHCO2, and then w th %rgﬁnﬁ. The organic | ayer was
then dried (M 004) andg=Frtteted The WD
-130tR008/10/89228RCT (USROG 08562 &N ndteivas chonsentiatigehing
in vacuo and the resulti ng residue was purified by
o chr omat ogr aphy on sca gel eluted with 4:1
nexanesi etnyi acetate to provide the title

]
[

) N

d»-{,;s-{(233«2«?\:‘;@&1\;%w\f‘ff“ﬂ'dmvi Simethdi-1S, 28 koveinpropyl-phenviamins

A soiution of the product rom Example 10 (840 mg, 218 mmal, 118, 28)-2-44-

\

yi-oyclopropyimethyl-2{8 meathypyrroliding), ihium bis{inmethyisliviiamide

3 7

)
o
g
<
,3
<
%]
r‘iz

{580 mg), Pdy{dba)y {100 mgh and PE-Bus (10% in hexane, 830 my) in tolusne (3 ml
was heated in a microwave reactor at 180 °C for 40 minudes. The mixture was diluted with
dichloromethane and HO and parfitioned. The agueous layer was extracied with DOM

and the organic layers ware combined, drisd and concentrated 1o afford a brownish
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conpound, H NMR (300 MHz, CD.013):18 0,85(m 2H),
1,12-1..2 (M1 65- 1.7 "m 3H). 3.78 (t, J B Hz, 7H),
W(72(m5/0(5127.5J 9 Hz; 2H), 7.48 (d, J 9 Hz; 2H), 7r@BUS2HN8/B35622
f{\n:m'“v%h ﬁghéS“ f\ém“g’”Dg%’g‘ g iyl W\fh ?’a:)’({wﬁikp“ 't"‘*%xanglis., :26H
conteddtdBNRR)H 2 Ghoeyanoaal iphenyie-ie g \,am}mm@r‘bﬁyvﬁt;hy}
eter Toasolutl on of Exarrple26 (56 2ﬂ\ i )
Mz, P etthahes 4Pt Sy e Altori'del ﬁd(@ﬁzz*mé fptiy 3K} 14,

3l Lvalents), [ L£rQRet hane £104 k) under N2,
. »ze&;k; ﬂr‘niet hf/‘lH ér'ngnzgm(b g.szren{ Qﬁ \214GC]UI 3/3] gnts) a?m%%!

&.85 (VX4 ME evS 88 td ke thabHy eRMUIenper ature ferS hours,
The mxture was treated Wlth H20,” and the organic
| ayer was washed with brine, then dried (Wg304) and
filtered. The fi Itratewys{asee@@centrat ed in vaeuo and
the resulting resi due“vvas““m]‘r“rfl ed by chromat ography
N-fsototy -8B CE T8l 8281 ed ,ﬁme 4:3»1:zﬁaxmégi}er@tu@ﬁamwe

chefl %Y Q% Pl of thesi 465505 Ty L Lt

ety 3hdkoliof ,.353%5(3&? HIGH \,&l‘d}m‘n} bﬁs,ﬁ lﬂ-ﬁimd{ﬂ afﬂ HZ; mEH)
748‘(,“—9|}—f|a, 2H) ( Hz m 5
propiot EEIYNHE 3R f(m“‘ﬁ‘seaﬁbréﬁ%iﬂ %&*‘*ﬁéiﬁwd Rt boffe pyidine
{30 mt 7%‘ :)Dm]{@k q@%‘u*@ %Ejj X’% B 015 8 4 Ps Ok {*Q:»'iBM as aonnentrated and

To zz., solution of the
i‘abmmgwea‘rtm fmm E)tam@ euPBHY{I50D ﬁ@t?‘a'r ETTHITGIY) 1 hd
- oy O S ‘l b Q E¢ ey i :», Jg- 0
conoedd tic%)ﬁ L&faaé Sad gﬁq \%Q)P ‘(Qxedtl}ge%ha%hfzﬁtﬁgm d:)ﬁm}x ‘ 538 {
Mz, mmmbwm de {+CAS:4 W 607 18@36 Q:B@G*imw: L., Glirmei,) 1 25T
m xture was sti rred F}at 50 C overnlght The}m xture ,s
J=8 Hp gt k§ o d Hhet Wi h StnyFY a“‘ée{?“at% Ao FRos S THE Briganrc

(m. 1Hh VB (agy weshed wtmsb[r ey 65 ed CHBOEOAN, 580Gy, suo iz

' ¢onceht'rated i n vacuo he re t|ng resi due was

2H) MRUDich hed) @ﬁf@h (iR E, ,nrnohy on sia gel elut.ed
with 7,5120/ 70 rvi eOHI EtOAo/CH G . to Provide the
title Oorttpot ind. HNW (300 MHz, C. DC12, free
base); 6..0,86 - O9(er3HL“;LO810(m1I—|) 1.14
(d, J==":- 6 Hz; 3H), 12t2430(rh 11H) 2,9 (m

NJAHE S 28118 E128M ety @1‘H) DTS Lot 20 NURSUANES O = Al ) RAB e e AT
J 9 Hz, 2H), 7,66 (p. H;—1z 4H). MBS CDCl - NHO rni z
331.2 (M) +, Anal, Cab e‘-:cz 31-|N2 1.25 H20
(M&aﬁwm ;aem@b ﬁ’ah“tf)t-}azﬁu 9, 400 i, 16,8881 4 RR-{(BEBT-

Found. , 46; H N, 557 e
mathylpyrolidin. - v T‘*‘“ “"\*i} {18, Q$,nsyyc§>:t-;t)mp},ﬁs}ﬂ’phﬁny?smﬁﬁ@), S-bromopyrimidne (311

g, 1.95 mmol), ns{dibenzylidinescetong)dipafadivm{Bpehioroform (40 myg), $a.00, (1
a), and 1 1-his{diphenyiphosphinelferrogens {85 myl i anhydrous dioxane {8 mbl was
heatad 1o 110°0 for 48 hours. The miditrs was cooled {0 room temparaiure, giltted with
Et0Ae and washed with watey and bring. The organic laysr was driad (Mg80,), Mered,
poncentrated under reduced presswre, and purified on silfea gebeluting with 3% methanol
{oontaining 10 % concentrated NH,OH) in dichioromethans to provide the litle compound,
HHNMR (300 MHz, CO,0D) 8 0 yOTHY 008 (my THY, 1T {d) BB He MY 120 (m,
TH), 1.43 m, 1M, 175 (m, 3H), 1.88 ra TH), 2.0% {m, 1H), 228 (i, TH), 238 {14

344 (. 1H), 328 dm 1R) T.08 (5, 4H), 84400, 2H), 857 {8, 1H). MS (DORNH,) iz 309
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Exanpl e 27
, ronoohenV' QoYci PPr. Q PYIW i gs7.2-1, 11f TAPI (19Jiflirl.
wo 2@07ekd e 27A 0, S, L2I R ; 2t >1. ; et hanesul f or | i BCHUBZH08/085622
2--12:(4-konR: phenyj - T _‘I ng@pyll-ettly; .ster The
aI cohol from Exanpl e 2635: A1
ER)"A 22( 4 RRernoghanyia)idgychdpitobatiopranyii-1. -bivheng4:
c.:onverted (1S2R), neth equfonl c acid
2- 42- ( 4- br onp- pnenyi ) - “E§&1BHr opyl t hyl eater according
to the nethods outlined 1n Exanple 28H txoraPlet S2R
ophe, hyi ) otol ppro oyl let h\l-_,24retq pyrro)
The tit18 corapdand appieghfied . according to the
met hods. oQtti Aed.q.i Exart, ~(\2‘6 ubstituting. the
product from Exam& 27 Aai ;[})&me ? g - Toét;rianesul fonie acid
2*—5{ aséaéﬂo*hr@rcfmb% m;m‘fv)amyo& (np?mw\i, I "4@?3}31‘5 "bz;%t et, 42ftor
produc fr.om Exa qpl,w 4—I R {9 fl.ge
"‘"“"Baﬁ,é)*\**’é}“ GBI ‘rge PR ¢ nwgd%-; Msut dropy ih’
obidndBdBruim Bydfice | r(m»c&H)c =.h3ma851 218381 (m ’@BI)W“Q‘QQ&S "”’éar‘?L
,312320(m1|—|),69(d,3 H)a733(«3
‘»tsﬁ?‘“‘ GAgaPan, PR MINNASS (ORI 35 WRIE frC’*?Z‘IO (Mdv:t *i)‘-f‘-""‘“r““@
s o 281 b L Qr@ il S A WA ged,
Nowrs Egrgg}r;ﬁﬁ%erzgl e @Eg(h;% % ép P {";“z 3{ % %dlwoté(&o?oci sddec
The opeB; Riedwss mt@iﬂb@xf* kg wdh ‘ue@@m z‘sm Giiet ! GebsEnpajedamder
2-(3ut-1-yl)-tetrahydrQ 4H 1,3, 6, 2- doxazabur oci neCA252

e u,l:% flz%-sﬁl)d% gﬁpaﬁnmw,@mﬁc\h Wh Pﬁj‘t’?@p ﬁé@”%"f;:r ofhx b 8 144 ¢
Iboro dr oxys Lz—g,r;‘ .
s B Y 05250 2 3 OB 8 -1
Mz, J %mh@-ﬁl ﬁ’*w 1399& Q@ +867 86q, and: ((ZRISRMR *\M«A:m*z_ 214

. 3-'di hydroxy-N, N, N, N -t et r anet hyl -butoned| arni de
(M [“CAS 26549- 65-5] (9, 85 g) were dissolved in anhydrous
ditlnlorornethane (160 m",) under N2, Brine (25 rill)
was added. The resulting mxture was stirred at room
tenperature for about gi@ngpggg The two | ayers 35were

separated, and the aqu ous'Tayer was extracted with
di dhied ohmidranooERe- (5. 814 Sdicarhoxyiic anid his-dimethyviamide

(B 1-yidetrahydrodH-1,2, 8 2-dioxazaborosing [CAS Q2887-13-4] was

N TS by ad e ey b oy oy e by iy ¥ =i 7f 4 49 8
nrepared from nebubyiboronio ackd ang S hvdroxy-ethylaming-ethanst [CAS 11142-2)

a9 reporiad in Grganio Synthesiz, 1088, 78, 86-88. This dioxazaborodneg (3¢, 17.5 mmol)
and (25 3832, T-dihydrony-N NN N etramethybbidanediamide [CAS 83136-52-31 (4.65

w

a) wers dissolved in anhydrous dichioromeinane (85 mib} under Ny Brine (30 ml) was

added. The resulling mixfure was slired at room temperaturs for 1 hour, The two fayers

ware separated, and the sguecus sver was extractad with dichioromethane (30 mi),
The combined orgarnic layers wers washed with bring, dried over MgaQ,, Hllerad and

poncenirated in vaouo to provide the e compound as an ol TH NMR {300 Mz,

BAS (DOENH:) miz 277 (M

Example 280

{1 E:’z,2&}«@2*(*’in%:’@ﬁ)i}{)h}iﬁw?ﬁ}@“g{}§Q:l':-i‘i?3!3\,i§"§i?‘=t‘t‘:h&$’§ﬁ§

To 2 ~10°C solufion of dimethoxyethane (1.2 mb, £ souivalents) in anhyrdrous
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WO 2009/ 079225PCT/ US2008/ 085622 COM / Di ned organi c
| ayers were washed with 50 .tnt, brine. dried over

W(Mg@@omzzs filtered and concentrat ed in vacuo P@T/USZOOS/085622

X hettJec_, nd, as_an. q wEﬁx:n
diorioBb SR HUTUObE SOk Pt rar Ciey R Jy o
dichiosek utcl«@mm lt&”@@dﬂ(ﬁw@@m GBuRnatharkn 1 amwdakf
di ch] or onet hane (200 m under N7 was added 3
negr %5\;@;%@“5 fﬂ?fé@ﬁﬂ?ﬁf éﬁ{‘rfc% 6? B i L hE g was siived anather 14
i mtsg'ﬁ @f’:@ﬂ%tfh%n% §0) Lawadi ot ) STAPWI-S 8, Asdhd 97 E9bmpic
It odonet hane (10,1 . ), maintaining the fenperat ure
{ b:%r ovh 8 diioThesetihxe) wras aldsd sta Ardduianst HerC. 10 seimtEs

the | b;(%bo&r%i t,ec{ I*h QH ' in’ TJ{\QI h*%nw—m S«%‘é&!ﬁa‘?ﬂm%wkge
The mﬂj iGxaRarek aﬁ&*x(da, \:R) *49 B*M;th eambafzcy&u mfeawd\ The mixture was

bi s- dlrr|et A e
QUEncHFEHE oG heE haﬁ%*ﬁ%éf* aace a8 ,,5,3& A SHPUTn of s
it UR%%@WW Lfoambaml end6hnbing goéga vic exiracts were reated with

( 3- (4- br onophenyi ) pr op- 2- 1- el g i n 50 nt.
anuends @fhl"\@%hﬁé@h@n@i)‘ RS %th@ﬁhfa@ﬂféd‘ﬁ drOpUA Sen sThe BHoIMipges.
The 5\ \%th\(y\@& .Re \ere» '%a{l: Jy u\,%g im S éﬁ@ﬁa\é\{?wﬁﬁw raﬁgf ,‘Lgd%\tﬁl on
AU f:ooi ,qsai O‘ﬁr aztweelmzbaaﬂﬂ,ééusnmm@ “““a:rmiq :&&%a@ u*e:zsus “Ha“f?;“ﬁ@s
é . as extr racted W er, . gonb
anat ’ﬁrg € TEET 4Bt ONREEEY ea‘t&é‘&:‘ ﬁ‘n ‘"eqﬁebﬁ@%v\r“l\ﬁm
el \ii(‘%@@:im})? 1R300 g gueaus kG (@ imldsrandng hen stirred

for 5 mnutes, The organic | ayer was then washed

'y nagequeniial byew kb sb0%aguequs 4D; saquenys 1 Na. 5208 1H
aqueous I\iaHCO, and brine, The organi c | ayer was drii ed

3.8t f(Mg%O&)’ A Bf51 6 of 28 HITHY), FidF tH at 29 was2dorié AT R atied iz
" ,|n gOvacuo The residue was purified on silica gel
228 (gt | ng wi th hexaneal thy! acetate to provide the
title conpound. Exanpie 28C
cl 5, 29)-2-(4- Brormphenyl)cycl oor opanecar , al dehyde
DMSO (3 equi val ents) 3 gd dropwi se to a sol ution
of oxal yi-chlaride. i.n. gh gr JUE LQronet hane under
N2 at - 7RG 2 ‘“%F“S“’%%” i %a‘?}g ?Tgi’%fgom*Exanpl e 28B
(m&$g2{8)&4ﬁ (Hehi @it eny ia)icycdro \q@ss@pw sm*id‘rar’ is@bi) ¢ Nﬂ}si(}\
onl o tharl e waa then ac{ded dr opwi ? X
(043 LGSt GH1SOT GRS BRure EE SORLT Rugd rHIgp0 e
alooh \m NWE&%V e { «‘%%QB el &g b (dneaw Mal @ld hel RS
added and the d ry ice bath was renoved. After
a u;:m:g@ﬁ ¢ iChatifrer a ifh@amﬂ"”““if Hererni et WrEnuREd ot Hearegs b eh
Frigsding TH { t d q % oicie! 'hg )'gt’ e e tﬁ ’e 2
ciotry Y 3L S ATRARS ML Lo e ML B LIRS BXEF AR e
*stirrérq M ¢S04 thand:dfid wey mm Théw sﬁa‘“LhMt@um frtimmtem:r sat»éd
. ! ress 5 .ahe r lue v I e
was T Gughe SORHBCOP S F RGeS HEOAHG g ere
The BPEQVEEechbeubidih 84600001 essPiee TR aiciie was purified by

sluting through 3 pad of silica gel with hexane 1o provide the e compound. 'H NMR

bORAR {m, TR, 2,857

A

(e, TR, B.08 {d = 8 Ry, 2H), 748 {d, J= 8 He, ZH), 9408 {d, I =45 Hz, 1H). ME (DO

{300 MHz, COCLL S 148 {m, 1), 1858 (d J=8Hz J=8Hz 1K



12, nmo-4. -[ (1S, 2R) - 2-vi nyi dycl Opr opyi | benzene A
sol ution of the al dehyde. from Exanple 28C
WO L8/ 028)5 2- (4- br om)phenyl ) cycl opr opanecar bal PEenysmps/085622

gggSmétshglt Fﬁpafn%\yéi @E@E%%ﬁ%@ égé’nw%as stirred at

@ E€iawnde Nl &SSﬂ mvtm 5&1111*3%! ote 2vidsnadtieci t o
this ched m xture, g was rem)vedf and the
ety PR E T RDCRBIO TR I‘*’r‘jét? a “F@Bmo’é‘rrpei'a@ it 89§ Sne hour .
dichios I‘?«% HERX T3 81 WRS: AHeRGhed: Whid sgatueatian: i &%%M\,M%
he m xture was extracted with dichl oronethane and t
& was a@eﬁm ﬁr@cb*dkagawﬁs wexihraet stivens rdried T igsoidyrearn st e
filtered. The rate. \ DGERLSaL ad. under. I educed
A rooe 155 B u;rpezg dy](l“ﬁ het“”riés‘l“?i"" eoi\/\/agpoclzréged 3n§! \HSE Q
N, WIT thihexanres dsoapedwitdectibentsiitdre 00 lfm{mnm *‘eﬁmh,&m e

ace M IE-1, 29 Bro mopheny 1) cycloorop-1-yilethancl To.
exaclgioit P BIOShe ] REHE (7 i et a6 D3R healRof
orassubd ol 8B A4 ELS2RIH2: ol 10 Ly ek epeeRyhibpasteng) in
anhydrous THF (50 nl) under” N., ?. was added bor ane- THF

con akﬂtao*}@wdﬂeam ?&wrer WRS 351 kL1 £dvadr 09M) berperatuie: o2
hours and then chii/ed'to 0 C. Agqueous
{m, Tm,yﬂn@@seﬁ \b"er:;eb)rizdé (@3 % SOk Ut onSivakidaddad Hat he ildize
_ o uPath remved,, an e Xt d“to rm
9 ey BB Celparat OFo Wit o Thdel B P Reer B 0
aserp® nutes. The mixture was quenched with saturated
"aqueous NH, G and extracted with 20ether. The conbi ned
organic extracts were dried (MgSO) and filtered. The
; filtrate was concentrat ed. yndsr reduced pressure. The
v residue was purified eWiaiFFea gel with 4:1
hexanesi et; hwz‘acretwa&remwm victterdrheyitditdrel conpound;
Exanpl e 28F roxye& g 111 ~hi phenx - 4- (\)aﬂrb nm{r
A SHPRUETOT 512 F RO G E 2 *@xamfﬂ’e DRl I anhy
HF HAni( &&\QQ) was éumd borans-THE (13 mb, 16) at0 50, The misture was
bronodhenyt ) cycl oprop- 1-yl'i et hanol)
et EPanGpIRE T O GNP §0EE e CASY 1%7&7%@@% Bgrogen

26 par P d. 0520/
50 o m&w NG hgnh%)mdst?ﬂb'% e reg{sux ggégg, &ﬁ; gﬁre&ﬂggu\rg

-
L]

¥réd
iﬂ\wi\mv@aﬁ irbbonedpdetnean By wacet “*a:m,eadamd? dehinuep. Thhe

s organi ¢ 301 ayer t saturat eﬁd qu o

xR RESIRAS SR ERrr i e e BT e

combithefasnd edrMKM randsddd § eredierdherid ihtfatas Wasentrated
concéntrated in VaeLit)" and the resul ting residue was

under pUEed waspye c hivbiparey RapRyTes osidiice gegEln ol oesrenrt
4;1 hexanestethyl acetiate to provide the t| tle
25 acetat cmoutﬁiﬁj'f“‘%&&arﬂﬁ‘@kﬁ%@ PNMR {300 Mz CRCL) 8 08-0.82 {m, 2H},

POE-11 iy THD, 148 (s THY, 16817 () 2H), 375 8 4= 8z ZHy 88 J=8Hg

36 R 285-2+2-Mydrox

A solution of Example 28F {‘3.2 4.5 *f‘mui} ~pyanaphenyiboronic acid [CAS
1R6747-14-8] (1,48 g, 2 equivalenis), PAPPhLGEL (380 ma), and C8,00: (6.8 M\ in
isoprapanc! (80 mb) undsr M, was stired at reflux «;:emgf“ The mixtigre was part
hetween sthyl acetate and MO0 The crganic layer was washed with saturated agueous

35 NaHCO; and then with brina. The crganio layer was then drisd (MgSQy) and fillered. The

N
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3 D



WO 2009/ 079225PCT/ US2008/ 085622 To a.sciution of the
product of Exanple 2%F (4 4(1,S, 2R)-2-(2-
W(hy(dm/@mm hyi )cycl opr op- 1-yl i bi ehenyi - 4- cai t onPCTUS008/085622
i ad crnet hanauf fony ¢ >qu Lnts) n
itrate “' “‘HF oFoiet Hah & tr de hi ’évgé qadaédcf P{“afﬁ an-line (1
“*mr*ﬁé\@%* W ah et gel atutd . G:h Theemskate! wasastd proede ats iteom
terrperature overni ght; and then t he mxture was
compe eaf adyyhk thod 10, ﬂibe;{sap Rateéﬁwgam {playes was | a5
vvashe W|th rine, dried l\/g uZ)andfllte‘red 1 he
i Yacto. afdl{d ie ¥ esulttt ngtla ¢
. resi due was puri f| ggl by chrorrat ography on sca gel
8 Hxa it SHOWk ’t’h\éﬂ?“’fﬁ*ﬁeﬁ’ah’@si‘bth y/ acetate to provide the
tit!e conpound le 4 -((i§S, 2R) 2-12-;(2
,)-2-Methyipyrroli 1'-,Pipnehyl--4- carbonitrile To
a sol ution of the rresg;hﬁ“ﬂ:@ﬁﬁ@ﬁm Exanpl e 28G
oy R ovans- 5 ,},,m\‘, voln gt e
m?g% < g% ) "}h i on :}} (d{yt# ap? O%S} ’rme’gn
yio ESb em)" zarmdmpkzmﬁ? ﬁiﬁ\? @a:r bdnatfew l m@%&th a¥dsifaddedaride
P § h I_\pyrrg!ﬂld| ne drobrom de [ Fae
19 *ﬁ“’ %h»e m«%t’kﬁ%“‘ W CEFFTE P (50MLCHSRE A giRE A é%@“%’ﬁdf&
43 mest pagtildibaned obet ieemiglfVlaasatabercaRdakB2Qailhey 5
organi ¢ | ayer was vvashgd with brine: dried (l\/g$04
mmaﬁee MEGHE BRE FaFled WAAOUE! BIHES PEIIICIRING Ve SiRalR Wilsortn

then \*QBQ\Z«%? 6%%8%%?3%@%%@%5%% %!pr{af\é;\rh in vsﬁacsaﬁa fhe resulting

razidue opeuiithd H MR {ISO00INHZ sIRACBCER pdfwiiaet basehes/ Byl
0.88-1.02H): 1.15 (d, J 6 Hz, 3H), 1,4-2.4 (m 11H),

1543

15 acerai1Ooonys Fditle304De@@3 HIMMRLEND VA B, J@e—-» QmHﬁ, 2Hy,
16 b w)azégmémﬂ'?w Pleal=Boe 2nf it =6
e 2] P%J da B 4% ﬁ“" ”{d EHaE KL=V A ag|4d45 H,
6, 91: N' 5.67. |'Ixanidie 29
Example 251
20 S-{1R 28522 ER S Methyipyrroldin Tallsthlicvclopropel- 1, ehiphenyl-4s
To & solution of the meayiate frony Exa

priassium carbonate {0448 ¢, 3,24

rasthylpyrrolidine hydrobromide g&S ‘i?i";i}?ufﬁvfﬁ‘} {300 mg, 1.8%1 mmol}. The mixlurg
25 was stived at 50°C gvernight. The modure was partitioned between ety geelate and

MO The organis fayer was washad with tring, dried (MgS0.), and soncantrated i
vaoun, The resulling residue was purifisd oy shromalography on siling gel atidad wi

TR MeQH/EOATHCL o provids ihe tlle compound.

i, AHE 10310 {m, M), T4 g e M B, 1424
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.41 -alR2S) 2- (2, 1(2R) - 2Ai | et hyl pyrrol i dO71. .. 7yl | et hyl)
cryelesrog....).-1 ,bidhenyi-47 Carbenitrile 30
wex@poie220A 3- (4--Br o mh e yt.)etho xy-PET/IS2008/085622
ethyl adryla Md 0O A solution of oxalyi chichi:le
in dichloronethane (2 NI, 100 rht_ 200 mml) was added
dropwi se to a stirred solution of trans-4-bronodnham c
add [C‘AS 1200-07-31 WO 2009/.079225PCT/ US2008/ 085622
(25.0 g, 110 nmol ) an&BERE. 5 m) in di chI oromst hane
(380£1i(ks 2R;214 000 ap:

I& mtrbgeh T e an
the m xture was stirred at roomtenperature until gas
evol uti on had ceased. Vol atites were renoved under
reduced pressure, and the residue was redissolved in
di chi or onet hane (200 mgwé:me resul ti ng sol uti on was

¢ dropw s _‘t.o~a; u‘“tf sol utv N Qi ot
“wmw URUNREE ‘ée“w(*zip 5“@ 585l )
aﬂﬁ* diddret futh ahnge 06 7 .g”‘%uP‘LéQé SeRlphahMovcionrop-1-
di chbr or net hane 150 mL at 0 00. Wen the’ addltl on
Viethapalswabpplvetied i RE.2Sosiatmepaion o et FeEndvsaaietite
oyclop[B UG 88 SELLRES, AXSLOLANL..A Aok QAL ENPEIAL U1 e
érrar was renoved tration and the
fi Itrate vvas concentrated under Inr educed pressure.
The residue was partiti ongd bgtween et hyl acetate and
aqueous 10%citric ackf rgani c iayer was
suUREessivelrivashed wiHhyaguesus AW tkieivachline
a juéous $ N sodi um hydroxi de, and bri ne The et hyl
BESOREPEY B k}\/ﬁ SR ERCBINRE § (‘W@‘S’@*) SHANRY Preegge

281 sy émgdf bt ate, d%"% mGRRGRNM ¥ ;ﬁ@ eﬁ» ugﬂﬂ%&m LR0UEE4: REESSHLE,

"t he reS| Ue was puri col um

from ocphfﬁm%t\\, Pg gg%g{, hﬁx fsgz{hwgc%égt\%go ;Q%éh%oc

xmg:‘f’*m .t w L m(s, \BH)»J ST108 (1118 6, L 1783,
,.,! ... 3 7-3 = PR N A AT 2, - J ,___{\
R Fl) L 2rons” 970 <’, Topim. 1 7-‘5’1‘{%‘5@?*@%{29%{& =9
R A [,or n 3 OV LREL Y e A S SR T
hz. “‘t"%) '%T ﬁﬁg ch%‘ f-gor og’ ngaw%‘ RS ﬁéi(y- N- et hvi - anmi de

traoemc,'$ A stirred solution of

trinmet hyI sui foxoniumiodide (26.78 9 119inrnol) in
DMBO (100 m.) at 0 ¢c'C, was treated with sodi um
hydride. (60%oil di spghgi-@mg 4.57 9, 114 moi) 25in
smal i poions. \Wen the addition was conplete, the ice
&-HAR RRwaS 21 @ov ede aveiriohdin: -visthvilovaoproe 1yl 11 -biphenyi4-

carbonitrils

)t

a-Bund-l1 A3 dieabomians- (R R4 Bodicarboryiic acki bis-dimethylamids

2-{But- by totrahydro-4b-1 3 8 Sdwxazaboroning [CAS 82527134} (3¢, 178

Y

ewmiadl, which was prepared from n-butylboronio acid and f“{f“h}h: foxy-athylaming)-

sthanol JCAS 111422 as reported in Organic Synthesis, 1908, 78, 856-88, and ER. 3R}

2 3-difyddroyy-N NN N etramethybbutanediamide [CAS 25548-88-5] {0 85 g) were

dissolvad in anhydrous dichloromethans (180 miy under Ny Brine (25 mi) was added,

%

5

The resuiting mixture was stired at reor temperaturs Tor about 18 howrs. The hwd layers
were separated, andthe a s fayer was extracted with dishioromethang. The

o] &



m xture was stirred at Mil tenperature for 45
m nutes. A solution of the al kene internediate from
W(Exm)n;ste2529A (26 85 g, 99 mmel) in DVSO (100 iPCT/US2008685622
i el r ) & P X‘I U nd\ St LH A
wnb;é% r%ﬁ pg r\?m ghf @’“Il'h{ep & {% g ey , gt ‘Ii&tg
soncesiediad @t@dwa‘a@q&@{uﬁv ﬁtrs’fn?cmt:m;ﬁjmksmﬁaledm:iand the nmxture was
extracted with diethyi 30ether (4 X 100 nt.) The
conbi ned extracts were dried (MOSO4) and filtered.
The: filtrate was congg iét@@ under reduced pressure
to provide an oil th Was putified by col um
5 chr omat ogr &R, {:78: Eﬂmxhﬁmmm ehhw\zianﬁtlmue) to
pLi cvi, Ie the title conpou i Vi erstian
COCFiTY & 8! Fingen i\%p“‘fﬁ A ’60 1“‘“6‘7 (“m ““IF’U RS
{200 nma\,ém (s gkl o d@e2adBOERL: (1) mi31@3n éss«z\,ﬁﬂa a&a89
(s H),700(d J9Hz£ '7.39 (d, U9
follows ililﬁu ORI SE %‘NJT A4 itéW F) t“ fiicd LTV URRY the ?*‘ Frgraluce
slow Exa@p w» “a ‘w stirred another 10 minutes at <10 °C after the addition,
244: 3 trans- cycl opropanec, , yfl c aci
10 then as !mvm QH"@fi om@,o ‘P (i bui‘f‘#‘bmzﬁkmﬁbw@saﬁa 1 DOB4(Rdicghgrylic

2w *\;-’” ﬁ“ 8? "‘ff ﬁviﬁve%}r‘lgggi“aéﬁg‘u @_{j "1;“‘ "‘ihé \?uﬁ(aagd% Eg{ 5 6§4 ;\n;[;[}l? )Cjii

of th @!sds gﬁﬁw&bw@@m&qm%aﬁme vfgm}|;;~ftm~eez efavys;w :l‘hei
..M xture was_then E" ac difi ed E t<her§dd|“;tﬁ\| ol
dichiog S’Wx%ﬁf"‘}‘ﬁﬁfe“d‘“wa%c PBIPE alch o2Fl 88t ar ST e &
mixturWRRReg W LRahginenand, ﬂtléesw as®fis ﬁé!*é%%!@ ;#w@f HMAST saturated
extracted with ethyl acetate (2 ), The et her
agueclaiErand e sateis Fdet atae'f*twter%w@’ ﬁ@ré‘«“ 10 RBEHhEd:e.
The d, (. iracNBo bl banedy JINe [ I Lab8 MaSw: 1\ and 209
e gggﬁcejn”t’ilygt gg% uﬁgggwr eél‘ugeg\Glm ggsu“r e‘\{g%sd\“f e
anusots tHh@, Gen*pdund:hwkd M)RL( 3@@:«%& ‘?‘M}z 8 nﬂf‘aﬁ&*ﬂméﬁ- (m

) 4-1
waww%? "ﬁ\ili caw%n #L;Léu %c}ug % aquﬁt br;gl i“"( é j-i\u g}ap&oj 21‘4)‘*
brira. 111%%{41* o »«éﬁ)ﬁ“@h@a&ﬁ@‘ N fdded. TR Dir20 St MindNrated in

2 VAt }[ LZBW*?‘B‘)W?\K(S pifeghl PR, A EI W e e Ry rfelpie to
provid Qg 3 ﬁl oxd-3: 0-th 204azatncvdof5. 2.1 .0
’ i“cj fnl anonc and _ ' 2S-244- Bronoohe:
i, "l cI gr2E. gpyri ,,5R 7R )-(12J 0-d i met hy_hi a-

-azatrif 5,2 1.0" | derp"X%;}gér neth anon e

%}("‘i}u and
W

"'J>

s
it

(18 28 2-44-Bromophenviicyclopronanesarhaldehyds
3

28 DMEQO {8 squivalents) was added dropwiss o a solution of oxalyl chiotide In
T T TR A S SN e Nk Yave B ¥ 20y Dy & gemdnih & i Cxrg iy fonr e et v
anhydrous dichioromethane under M; al 78 700 A solution of the alcohot from Example
velopropylimethanol} in dichioromethane was then

b ¥ bty ruire Cime Frsymdi AT
at this temperature was continued for 30

then triethylaming {4 squivalents) was added and the dry ioe bath was removed. After

3¢ stiving Tor 1 houwr, the mixture was estad with saturated aquasus NHLGL The mibiture
was extracted with sther. The combined organic sxiracts was dred (MgB50,) and filtered.
The fifrate was conoantrated undee reduced pressurs. The resicus was purified by
sluting through a paa of sifica gel with nexane to provide the Hte compound.

35 Sxampls 280
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Lo

A shoed sotuhon tt4 the racem c, trans-cycl opropyl

i nternediate .n Exanple 29C 25 (20,5 g, 85 m\bi) in
WORMBHNINA Mt . ) wae treated with PCT/US2008/085622

1, 1" -oarbopyi diimdazole (15 2. 4d, 0Q |.) under a dry

ni trogen atmﬁbq‘" S SRR é&t ﬁ “ed at 40 uC

f 0 koidtidhou Kheam gl f}h@ﬁf}(ﬂfﬁ%ﬂ( ) 20 105, ezam)kmr sul t am UCAS

94594-90-8), Al dri taI 0 rnber 9,835-2
'*”fﬁ“@ﬁ&'@?'@ﬁ" £ ““ri‘f,)?"‘%wi“ U‘y( 1?‘ ‘%TJ[F\H p:g:g;y :‘ﬁf)?fﬁ) ?)‘x \K%’ \émf? (58;‘%‘
sna5-R0eed L hey %%n%%‘*eskéé ﬁ@@cﬁ%‘i 140 QO O shRH S

‘and then at room t enper at ure overni ght. The m xt ure
butnxidgagay mu%pmﬂat@vme@f*bét RReenbEt Wk | ta“d@tsat“é%ﬁa?hﬁm ixture
aqu e ehl oric. achd. . The & [
was stRdRL T ey j§a~gm i e LS tRotS LB B %ﬁ%tﬁe sefiged
mmwa\thsﬁdw tthebritine.w wﬁhﬁ“ettlayh\fta@ahatfenﬁ%mim«nﬂn‘wvasvmhm
dried (MI30 %J and . filter eg ’hﬁ rate kv vas,
organig BHEEH Ve S LRAS O cBl g e R OPRE T Rl R
raciucadBSeiiFd fieds PR e W@ h*@v‘%‘ﬁﬁi%r;i%@m{h (iS5 1o provide the
hexanel di chi cr onet hanel i sopr odan Dryi ng under hi gh
tile Soweutin supplied a mxture of 35diastereoners. Tb
di astereoners were separated by elutio: through a
chiral colum -79- WD 2009/ 079225PCT/ US2008/ 085622
(Chiraicei Q]qD 9010 hexafiekethanci). The first

o RS LA S B ™

)
3 11-3—4

was i den#

posk SxieRsi rﬁ@hd Heard, oSy Bhsobiutied (1-ofihgue gt EQREt the
ci oprop y| car baons. The i ater- eI uting diaster eomex

C
vinyle ;crcéff’e"mﬁm SR RRENHEIOE N OF S ks VREE Ny B8 SORET pETape- THF al

2%, ﬂ@sqt MEE v2QREGHEALE QR Blar kiR BYGLORLAPH: | w@%& ke
Ear | y-eluting diastereoner (S, S-cycio ropy ),
Apief I@:*zg:g};n RO {QJ‘, o} solution was added, the jve bath was removed, and

the na g{z %n%)%% i §%| )igny Jﬁgcltxop,y;g u{r(%%zg@ it ﬁ*? “:( J?Quel (EI,QJEBLh){J 3,
mirteaZ dhe m:ytemow{»'iq&ndha@;hiﬁﬁ‘%x#ﬂﬁ Bpetbatateand dlt N{\iR' @\GBO

o ; S.
gther. %{HZ \OT”&B‘)\F‘jP’%@‘E“(t}ﬁ“(%fmm&” d“gf’gi i‘ia@g') dhu?) f«\asagiz was
h:nm{’(m »MQH)Q- 2: ‘5!2 t?m@% QJ:“ %é“)&a 0?&2 63s %iﬁ)?z d(d kil s;fﬁgﬂ Wih -f§~ 1

‘X\’“ilﬁﬁﬂm &EH)??!“W‘M@' adf”“;@w QI‘W‘WQI—D VB (DO NH’?") m z
455 (MAAlft.)+. Late-eluting diastereonmer (ft
R--cycl opropyl ), [(1R 2R)-2-(4-
br ermphenyl ) cycl wr opyEkafigid S385R, 7R) (10 10- di et hyl - 3,
l b A ey o

3d|o Fm\-ﬁgz\atrlc‘ f ( .
Ideé‘“zl é’”fr‘m SRS R R T VT R )
gfs o%ﬂg@l;miw%g gxssg)gSH)ar i Bﬁfgwlzp%oggy-il(gl—% % 1,7
brom ua@mzf hegies- Eysthe 96*3»%’@‘\@%1&)@ %‘%%x@‘éf a4
aquivale ng‘ﬁgPHKM "2"'}3!‘3 G630 (Mo gEa 59& FBaor A hras By é@@

m z 45 am e
avem@ \2£¥zsrmn*@bmnym) a@ym bpiwe@aﬁétﬁa: blalsduiiyidsr The o
fayer s "[ﬂ: &1 Qg&)qa zg*h%& 3 \“j». n & i i 9:' 'S{t:\ ”‘(R dj@%t%%@g%t\smc faywr
was thek Qrephenyd.) @mf PR oS fikdd $ab BortRnir£id0 inlGedh oo et - 3
3- dj oxo-3-thi a- 4- R
resuitiGg warkp BPE TET IRy P O e A N EER SRER ST “#8&chi bed In

hexanEI &Rl a%e%%:a\o(;:@m@d&m 1l 88niRd)

Examble 286G

Mathanesulfonic acid, 2-R 281 syvana-bighenyld-yh-cvclopropyli-efhyl aste
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di chi orotrethane (100 m.,) was stirred under a dry
ni trogen atnosphere at M sol ution of
wa@ledos@2ey| al urri num hydri de i n di chi or oMet hanePCRBESI08/085622
101 ) dded edeopw, Domthe m xture.
VWeW"t%ﬁg éqg} g’ti L\{g{l a\cgsppﬁ et e& t?f:‘é }mxt ‘Ure was
hydro@tbhtkedo &t\pﬁ?ﬁ%u@a‘\ﬁwud&asih:mjﬁie Met hahehes: Q’Yn;m‘ ,»r)"swas
t hen added drcgpvm se at H78 C The dry . |ce<g 1 e
EUVSERER T SPTAREEINE HOEH N2 ESGRERT CBATR W R A 3t 0
e, TIROHSRUS, ANIDRILUM-GH Ahldenwasvadded -he nauens hitie was
m xture After 10 mnutes, the i nsol uble material was
aal mﬁweﬁ Bye sdrieratad poaniamdet Hes wRYEA iR iR dMoS 0y
sol at. Ir | 04,“?\ Ji ed. sIhe. S ltrate . .
\'fvas ?o%ggﬁfrg’?eﬁ( % o ﬁg‘“é“d Tlotrigés%r iam? 6V ”a“% *
by 1 ‘n@ﬂh@ﬁbﬁ@ﬁ’\@tlu.d*ﬁtﬁékmﬁ’wmwI¥ﬁ&ﬁd}éb’y*mﬂimmﬂc\ to mrovide i ?;t-&e
chromat ography (9:1 hexane/ethyl acetate). Fractions
COMEGEBRt ai ni ng product were combi ned and concentrat ed
under reduced pressure to provide the title 1
conpound. H NMR (300 I\/Hz CL%O 13).. 3 1.45-1.57 (m

1H) 1.70-1.78 (m 1HpeEmmagth
LQ792250 , o 622,248 kb hH) 12? Bs21.53
2009/ Q?? 29k Fig 54%20%4; ?ﬁz 2%‘3‘}@, &% wHM aé r%f@ 2

9.35 (d 4 5 Hz cra@::g(ﬂ@;g NH, 3) rb| z 225 (M4+1)+
rni z %49 A W R 0? sttane vie ~
R D& T I V’“'“ P Er AP ‘\)3%4{3 AREE W u8hyde
(1R 2Ent-ercpedi@dienfrom - bxanbie 20k ééﬁﬁﬁﬁmg pothfsidd catidhis in
i was converted to the al kene ba nﬁﬁo}szotlnlnedln
DMF \*@%a%‘wéuz%%&wf'i BT A M@ % oG iaphy’ ©1o0se
\ S‘ o ot 8 Qy ed i;ﬂ&»«(;‘{ \, 'li“l ng@gng%*v “H W‘ R’\‘\(«%@‘Q e
a8 t?:exi %n(pg ‘3 iy xR o 1\6-1713(|n 3?_0
Hld ‘ﬂs":@@g&*}@&‘yém \“1%{}%*‘4»@11’345?@7“!*@?}1'?'349@ Hrosgstgied in

vacu@,( ﬁgé éﬁ’\ﬁé%@m s Wt ;pﬂz*r‘c\ *9 “(g*;ﬂ} ;% HZ»;«; 3:'(!)3 3%43@»\( eI

) 352 AJ,\,Q e RL.OR- 17‘yl,‘ eﬂgq i, . The.al kene
m‘g i At E-F %x W%r i F e Y eE 184 q&‘séﬂnﬁn 51)
L.as:ssyﬁr%a &ﬁ@y%ré,gﬂi.@{sz-z,4%«1;, AR, J§ B Mz, 3H), 1424 fm, T1H), 2.8 (o,

1M, 315328 {m, 1M, TAS L e B Hz 2K, 747 {0, J =B My, 2M) TB8 {0, I = G g,

AHY MBS (DONHL miz 3312 (M+HY Angl Cale. for CuMusNe CaHeDe 1.25 HO (-

e o 3OO s

fartaric soid sall): C 8448 H, 681 N, 8.57. Found: €, 8448 1, 801 N 5.87,

SR Z81- S SR S Methyipyrrolidin- T vlethvlovelopranedi- 4 Uobiphenyt-4-

roorstyile

o
\.4

=a=.,

I-{4-Bromophenyh-N-methoweN-methviacrvianude

'

A solution of oxaly chiode i dichioromethane 2 M, 100 mL, 200 mmol) was
addad dropwise fo & stirred sofution of rans-4-bromasinnamic acid {OAS 1200-07-3]

T F e
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the al cohol by the nethod of Exanbe 26F, fol bwed by
chromat ography (7:3 hexanefethyl ,acelate) provided
WO hlm9)u)i7£lzlz£ corrpound "HN VIR (300 MHz, CDC)' BOT/EOF 885622

%] \c\ "14 Y m 11 ‘Y l_|) ) § “.

<\.3 b m gl: Y %ﬁh{)ﬁ Kl 1)% ié)‘ ~'§>thj§ .#\.]_igl i -, 3 il ii_ﬁ dr

il i!wgi’HZSiiﬂ ué;lrhﬂ)@ ThHeOtrogartin e:I\ASu e Euuhtg hathy Bare re r@earqu eh2@ ke
2S) - 2- éz H henyl -4-carbon it rile eThe brom)bheny .

W 'ﬁtf fﬁﬁe’a* FREHT BEPSr T BN SR SOV U8R Y, Y ES U RS NS

undes BQRVES L&Gs 9 J\ﬁi DHRRGRY s A QLR kAL B BN BT :hsodh
of : Exa, npl e 26G but vvlthatotal reaction tinme of
The req B btieios, wisoitlenddopysech EciB OYREpRy (V73

dime EN%QQ ége&%m %%Ia)a?.?) %rg\);'gg% rtrh‘ear#)* l%»,@@%%@@uﬁ% Hao

amal) (1Milh33in~z1h£14: (¢ f*‘rlh“ 5. ‘»‘6@:& thsz-ﬁu s w@k-l)"c;rn&esﬁ@t et "

coot »n;? F—E myaxaeggz*}(:‘ sid @\ﬁ_}&@ g ‘lilzf“ Wi sts {% mhi *ﬁt‘:g?;%gi’iui

nso! uﬁi@”h%) Fwas %&»ZQAQ% @%%2%59@1'%@5@:@%8/\ 088G 2nirated under

Mei t han. esul f ont  aci d,
reducel rPasY RTWQMMLQ waﬁ%mw&w@?ﬁw EVERSPNB BYVF LSt
(3((6651“ ordd gy#‘i\? «uk&l@:@i LEPQ 81 koL %%‘;g\s”?hygm{%gﬁad,

was converte
atyliecns ﬁé\sw:atwew\nmeammm‘ ata&, bym ﬁb | ﬁnﬁam‘w&ﬁ“ BExaiipheirigéH
Lhe. t comou

Jig&\lﬁ gﬁp‘éb *kmz‘ 1ﬁ_§ Wag TR ei*t*%ci(mwi];ﬁucei %alrez% k
resid uéh?i)a»:a p&i@@%ﬁﬁmﬁm troddiogrably @i idaidedyl acetats) Weprovide
1 P N FV R I ¢ K] i ¢l IR
e e compound. H NMR {300 MHz, GDOLE 8 331 (5, 3R}, 378 (s, 3M), 702 (g d=

18 M, 11, 743 (d S = 8 Mg, B0, 781 (L s B Hg 2H), .67 {d,‘ J=l HY MS

N ! P ST RS AL Y
OUENHG iz 270 (MY e 287 {?\fmi\é:‘*u:*‘

- 250

S{4-Bromo-phenvh-rans-cyciogep @amvﬂwi £ aoid, Nemethoxwe-N-methvl-amids

{racemic)
A stirred solution of rimethylsulfoxorium iodide (28.78 g, T18mmol) in DMIG

(100 mil) at 0 °C was Uresied with sodium hydride {80% off di

m

rajon, 457 g, 14wl
1y small povtions, Whan the addiion was compiate, the ice bath was removed and the
mixture was sthred at soony ten pe*a? e {or 45 minutes. A solution of the alkane
imermediste from Example 204 {88 85 g, 88 rumol) v DMSO (100 mi) was added
dropwiss o the mixture and stindag was conltinged overaight. The oiixture was diluted

with saturated aquscus ammonium ohioride and the mixlure was exiracied with dig

/- .r‘

thyt
ather (4 X 100 mL) The combined extracts ware drisd (MBS0} and filteved. The Biltrate
was concerdrated undsr reduced pressure 1o provide an ol that was punfied by solumn

[t

shromaiography (7330 hexanelathyl acetale) o provide the title com
{EGG Mz, CDOLY & 123134 {m, TH) 18087 1
TR J=0H 2
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( M4- N1- 14) 4 |, Exanoi ¢ 29J

WaEbR028)5 1-{ 2-f ( 2R) - 2- I\/Etyl pyfrolidin-1.-yl| epdmru}2008/085622

-4- carbonitrile ) e mesylate internediate from
(DCENE i @420 372 gl Y ‘S*iﬁ'nnl) was converted to the

final product by the nethod of Ey,anple 261, The title

compound was obtai ned after columm chromat ography

(95: 5:trace dichl oronet henei net hanol | anmoni um

hydroxi de). 15 The title coppound was dsolver.1 in

met hanol. To this stl%mn on was added a

sol ugiieum-eto-aneegi: ‘V@L‘ﬁﬁﬁ*(?@i*}&“mrﬁtie agdaci:enich

met hanol . After stirring f mnutes, the s ¥| ution

Wa s RcE N mpder! frem ek “\ibf @h‘e*‘* arit 58 PRER BN AR A RSE Y |
bes L I?\ r;‘ M t‘f (t\u @'\r“ I @\ it F ‘ shirred at
bisax) (Q ftgjaés:t A rﬁoﬁgEL taﬁ@gﬁg Fggagc%l%l(E ggrtw N‘@} i(OO
"‘a.-xim““ﬁ@S‘i (e ﬁaﬁt dﬁﬁ@*ea@m\*@afff)a @y %wmg@‘*@ agRiypn of

i"{"‘k%rﬁiw g\l_gﬁl‘if%i}l (£5 'ait]il_%h%e J—';‘ \’"4%\4 q&%sox iﬁ%la&%ﬁ%ﬁ!’“—g‘r_&lmglﬁﬁ 85

aqwu& RperAvatOs x@rﬁlieilwl)hn&j,fkﬁmtaﬁw 1:9 (m= r2H) ,c:cs - i3"§56ﬁ( R’h“

3,59-3,72
athyl ag \‘*‘\z&zﬁi,w\? ~f@§3 @é*ﬁsz 3»3&_39@1_@‘" aNéH) “‘“3 4&5 Q Mi’
(DC1-Ni*,) mz 331 (M+1.) : i
concenfragULE IR TR b RARSLIY PR !ée %*t HyfﬁW%iFéi} i J% W, D09 He
cocyf vl keyehopr ofy Ik 5 d, 5{@‘"?‘3:@ 154 mphafh YKoy Qk PRl
“opaneéc, r ‘a I delv € solutk theS. S-dis er eor per
.08 Gf L1 e 280 7 23 T 4.9 Mz, 3k, 1108 (br s “Hs ME (DOLNMy) miz 258
br 0. nooheni ) cycl opropyll {(18, 5: R 7R) - (1 0, 10-Q net h
*‘**f\‘fik P'H3, , 3HO oxo,
antrlcyclo[5.2...1..0'idec-4y|))tethanone) descri bed
n EXArnpie.29D.in.diotil Oonethare. wa8.;.-Aw ed under
a.dry nitrogen atnosphere at 78 C'.... Al M:solution
of WD 2009/ 079225PCTL U82008 Q85622
Lxalme 2ol

i

AR Z2Ry-2-(S$-Bromophenvhovclopronyi-{OIS SRIRMOIG 10-dimsthvi-3. 3adione: 2 thig-

A-azatriovelnfS 81,0 THeodwdiimethanons

and

2

IS, <5‘;v-?w{eih-t"iz“gmQr;‘;-hen‘;«'i'}c»,e'xtis:)ma;:tvt‘m"{‘i8 5R 7RMAD 1 0-dlimethyl S-dioxo-20 thia-

4earatrioveiols 2.1 8 eo-d-vilimethanone

A stirred solution of the racemic, rans-cyclopropy! infermediate in Example 80
(20,8 g, 88 mmol) iy DMF (100 mb) was treated with 1, Vecarbonyidimidazole (152 . 84
smel) under a dry nifrogen atmosghere. The mixure was stirred at 4050 for 1 howr and

than {(1R-~1-2, 10-camphorauttam JOAS 84524-20-8], Aldrich catalog numbser 2883848

(Y

The
)

{25‘32 &, 120 mmol) and DBU (127 mbL, 85 mmol) were added.
at 40 00 for 8 hours and then &t room temperatire overnight. The mixture was than

pavtitionad batween ethyt acetate and agusous 2 N hydrochioric asid. The organic layer

wag washed with saturated acuanus sadium bicarbonate and ther with bring. The ethyl
acetate solution was then drisd (Ma8Qy), and filtered. The filtrale was concentrated
ander reduced pressure, and the residue was purified by column ehromalography (8058

hexane/dichion *ﬂethaﬁafésapmpanﬁi}. Drying under ‘\gr yacuum supphed & mixturg of

diagteraamers. The diastereomers were separaied by elution through a chiral oolumn

u,_;
5,33



di i sobutyi al um num hydride in dichicrornethane was
added dropwi se to the m xture. Wen the addon was
weewplerey the m xture was stirred at -78 ' C fmT/Bszoos/ossmz

a8 e LT ROR ok oSS S AREE ke 48 e

11.8 ratis) and i@at: W&ﬁﬁﬁﬂrzﬁQﬂh&MSu?@m‘mm etmo\em mthele mwd@ed
to quenchthe mxture. Aft % m nut es,

confioweliS ot &/ OR8] S s | r“éﬁﬁjﬁﬂfe Y '%**?‘1 “t”F%lF‘“fdh RGO THE"

18 mirRi AN Cack AUEE 1S 1S QRN AL BhiigHRliQds (MO S Aoy Blfbons.
filte, red” The filtrate, was concentrated under
r Bellyesidin Qr*’emﬁ@f"@ A RSt heis»r eRildliéSwas<pdrified by

- ol umm chr or h exane/.et cet, N&)
§-““’*“’wﬁlrzalc‘f?n»‘b WTE t“al n‘?ﬁ %]o bdﬁ Qt”%éf'e nﬁbj ?ed i

concent r at ed reducegd Sure. 1o .provi d L he
azain %’Pif)!“ez ceﬁ]&)‘oﬁrf?d‘r‘}u‘f@ ERFT pjf Aggg% 5%‘* éﬁ‘grﬁ)p&’ ’Ulsgéh) ZNV n
17 (s %‘f‘?v‘dﬁbf QP 4% 11 b@RZ&ss (m, 114, F8-1 63 (H0gUCH 0 1OM (m 2H
30. A Was subj ected'to the conditions
2533 dut\lm néd LGE-1.A 1 Exahipl @ 42665 (frokHowed-by-< ¢hr dhat- é@ﬁ%p’h &
.. ,100% hexane) to pr ,ovwl_gleﬂ the title conpound. 15
e 21 BABIE 300 R, S (K (41 BAORpERbT) cycl op
005 dwi ke lBanni, 2 REQEHE appie 30B was
slubjgég%ie%l( Hg t%hiev;[\tgﬁd:?tl onsi%‘iutIﬁylniﬁgpél§ [ n(k Exanpl e 26F,
teowiobbediwettby vIR{IGER. 08 a phg-A TeByiHek divep-8t hijrla-hcet at e)
to orovidE, the title 20 conpound. EXa
am*\ pio@4R1 aHyeoxytetAGyond: ORE B (3DbMpre CINE Y -{‘ciaf RORHY r

‘ The product from Exanpl.e.,300 ect ed
1.204 w?‘t:heﬁ%oﬁduii‘l ent " gutT i el TEx nﬁ%fog‘vz WE} v@o Hhyt,

2, 2 wfﬂwk@g:&ﬁpmq(?«@%mhw AehLet iyl a‘?ﬁtﬁ@?% tJQ movzﬂtﬂe
"“the titl'e conpound. Exanoi e 30E Kl i et hahesul f or,
Vxﬂﬁﬁi@@fOQ&iiﬁ‘ﬁith« egteri+NBQiFhe product fron1Exaane
303 was subjected to the conditions outlined in
Exanple 26H to 'provide the title conmpound. ExanDl e. 30
,-({1 Ss 2R1-24271,(2 R -2.-neth vipffrolid n-1
Tyl lethvil -"do hgoo ‘ _
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(1R 2RW2-{4-Bromonhenviiovelooropanscarbaldehyis

A sclution of the ister-eliting, R, R-diastereomer {{{TR 2R}-2-14
promophenyloyclopropyil-{15 8R TR0, 10-dimeathyl-3, 3-dioko-33hia-4-

azatricyoinl& 2 ‘m""“}ﬁec«iqi_}}methaww= desoribed i Example 2
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i slichioromathans (100 mb) was stived under & dry nitrogen atmosphere &l ~78 °C A
M solition of diisohutviaiuminur hydride in dichioromethans (881 mi, 28 1 mmol) was
added dropwiss to the mixture. When the sddition was complete, the mixlure was stired

HEN Lage T R o idy o 3 Areyanem ot (TR O Th
=78 °C for 3 hour. Methano! 37 mib) was then sdded dropywiss al -78 "0, The drv ice
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=
ot
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hath was then replaced with an o waler bath and saturated agqusous ar

chionids was added to quench the midurs. Afler 10 minutes, the nsolubls material wag

removed by fitration and thg mgan‘;c tayer was isoiated, drsd (MgBQO, andfillered, The
filtrate was congentrated urdier reduced prassure 10 provide a oolorlass off that was

puma by saiumn chr:ma\:a:}mn?‘g w wvazu-l\“y acstate). Fractions mmsmng

3 ’t : ¥ oA A 4 s 3 B3 ! v & by
compound.  H NMR {300 Mz, CDOLE S 145087 {m, 1 17178 i M), 2
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35carbohitril e The product from Exanple. 30E

f met hanesui fonic acid. 24(1R 2S)-2-(4'-cyano;- WD
WQM%@ZQSZZSPCT /' US2008/ 085622 PCT/US2008/085622
515 ¢ olphen ,,4 ) pr opyl r et ny 94 JQ -
18 2R RER S g%\rerteof 4"‘22 % BB, s

8,.,8 ; 2 shyls, 1, 1-yliethylryol o
}l \% )(;1&' %% [f(%%o ‘39;32} oﬁ}r/g%{{n‘?r%fmenr hr)ough t%e %/he

procedure descrrbed in Exanple 29J. Col umm

chr omat ogr aphy (98:4:trace

di chl or onet hanel net hanoi t ar nmoni um hydr oxi de) provi ded
the tie 5conpound. Thexi'iaeqoonpound was di ssolved in
ethyl ether and anhydrous s bubbled into the

sol uti on R SRR S) Koty

compaung

et'her .

conveBRdiogse &J»ﬂi‘@ e zra‘)‘t“m@ LHRGY DAXRMES
1,66-1.81 (m 1H),
(02 18R Anebi préuigedlibg HIScOMBNR6 Kk "zrm Mz

P 107,040 75 08 o

@ﬂ@k@ Bliid, 4% 1d (L @ns ) h’rr-‘w‘scé/cl 0prZ Pl 1l
4- oar boni

Hz, 3H),
r“‘vofﬂé@l‘m‘az’zh}‘
43:3.56 (m,
L0 ‘qu) u»} %
5.05- a('rM*H? 41y,
ghenyl

SEheH m&«@@mf& y@é‘{“@l‘éﬁ%ﬂ of the the

N..@T‘m %ielrr(?ﬁ ¥§§a:ac.£l'='2z‘=gq ks amnet hanel et hyl

ydr ochl ori de salt):
13F, fliowst b, J= 6
1.81-1.93,(m 3HL 2002 17

”‘Ziéldﬁrg o

v T

frile Exarnie 31A tett-Butxyjd:
al cohol

(DO \x;w\m, Aspiaegd, 0 C sol ution of honooropar gyl
(10g, 0.14 noi) and tett- 20butyl di methyyi chloride
(21.5 g, 0.14 noi) in dichioronethane (50 nt.) was
treated with thethylamne (22.8 nL, 0.168 nod). The
m xture was then stirred overnight at room
tenperature. The mi xt ﬁ]ﬁ@‘?msdwashed with water and the

organic I.? -yﬂ; ! w,:' ge?r\ed The
flitrate® it v '&“Tessure and
t e xiersiélmter rvaatp trngdthaPy mdmﬂogr?alﬁhyw OEaboonvariad to
he etate) .LO he title ¢ oundH
the al ﬁ,\;ﬁ(ﬁ ‘T‘Wﬁ o&w&@} )r /té d‘ghocxg" O (Gl Ci"“ “tt%'ao g a9 J
= 3 Hz, 17416 1-4-7?n', - < aon
he \drms}u“v catate) provided the t thes Lommmo ri NMR (300 MMz, CDC & D88
G768 {m, M) 1001 14 (o, 1H) 1878 (I, 3R 481407 (ML T8 8 d =8 Hz

2HY 503 {d, J = 9 He, 2H) z 2HY BB (DOHRNHG) myfz 258 (MeNHY™

-'W‘r:i

Example

SRR E Hy‘ds‘owe‘ta‘m cyclomron Tvilbiphamvi-4-sarbonitrie

The bromophsnyl i

el

wdiate from Example 206 {0.83 g, 344 mmioi} was

sonverted fo e biphanyl nlermediate by the method of Example 286G, but with & total

-

reaction tima of 98 minuies, followed by chromategraphy {7:3 haxans/ethyl acstale)

provided the fitle compound, T NMR (300 M

(rm, M), 1124 (m, 1HY, 18141
2, 748 {4 J = 0 Hz, 2HY, TH7 {1, J = 8 He 4H). MS (DURNHg) miz 281 (MR

&y



?,,..-,(dJ K1 ExanCe 31B
Tert b, ,itvi-dimethyl-44--tributtanriarw Lout- 3-enAnys
WO b@pioe225 A soVion of Exarrpl e 31A (1.08 g,P(5T/B§2008/085622

B R eSS (S St S
"B6 fomoBnheusgae Vokabidese Netk €. f‘B@[D\/&d i Ufbd@*‘mrvﬁdw&d io
pressure to provide the tItIe conp mpound | COlorIess
megyipte (‘*“ﬁﬁ%%iéﬂb’é}“&h%ﬁ U B IR ‘f%@*(’) MHE OV B tBgsne.
5 % - I—? 0. 80, 0. 9§3M(m 15H) 0, 00 ($: 9H) ,23-1.38
H NMFIORHE, 6DTAD (de?Hb“\(ﬂd Hp 121 S B o4§% 198 {1+
- e nyl-4;c omdrl e
5 17612, FAATRES i %mf’ 4B REOY T oL RO i ¢
otz By wan@bwhem N et 9.3 fw;tzg@mw\a« gmol, pr epar ed
Trom 4"~ hydr oxybi’ oheny14 carbonitril e- by standard
i -nethods), and CH,. (0 332 0 O 47 mmoi) DNIF '120 nli)
was stirred at 80 C overnight The. m xture was cool ed
to roomtenperature and partitioned between ethyl
acet ate and wat er. Thﬁgggmg_gﬁié | ayer was dried (I\/gSO4)
and.filtered, The filtre oncentr,gte under .,
r“eéf}é@é" PRESEE ggﬂ £ S fitfHS" ! ‘b))i" =
col um chr omat ogr aphy k(agg,r{:'y,\a 5 hexane/ et hyI acet ate)
to provi de the tide conmpound. H N_v i )
ollgmmewy ate Tuapnedet @g‘g[\f*( gmgw 32‘“4’6%6] u\j‘?Bﬁi}-&?c\S g:p:])s« rted

o the E“Iza?%lo 184, ﬂz ?gf?m\jﬁgﬁéﬁd }'—|§6 ”’Hé’*ﬂé'g%inc@m‘l&u (:éizgi! \udlgtw

colum e Gﬁmﬂ‘*g7a4>h@ k@«ﬁ m;u i w;( B@J**-ahlbvln@)mm\ e e I 15359

© Tre tfefihpp %s%y ?h o ”181 HPop fLB ST A AR 1
sofutiof of f’w@cﬁ'mi@:’l'\““*" Trh@\,;cy'ch@ata@cpanaian Qrirpeectd muwasts
conduct ed accord to the procedure in Tet r ahedr on
Iticp ge SPETE Y gHT \‘?,@3? 8%@1*2 B2 ¢y f”""‘cf“%&&il AP of
di et hyl 2|nc(1m|nhexane 4.1 ryil, 4.1 moi) \
crystaithiadnn of Gadtinaperprd ssihe wage thi?*H“ed iEgal) - éi\“‘% 1300 Metz,

cn,089 %‘*&9%% %R'Jéwma‘%%t ‘>5~ 13GL 0.4 0, 32, 4 4 ’»ff}'ol ;

mfbi ) I'or oiet hane [ 2ias “added "dr épvvl S8
I T TI-LES (2R, TAS1.00 (my ZH), 2.02-2 18 {m, 2H, 2.25-2.49 (m, 1H}, 3.08-

390 {m, AHD, 241388 {m, 3, 388372 {m, THY, 438 {5 3H), TR D, J = 8 Nz, M),
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T8 {d, = O Hz, 3M), T.77 {8 4H) MR (DCNH) miz 331 (MeH)Y
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&-{{18 ZR}-2-12-1 2R -2 -Methwinvrolidine Tvilethviioveloprose 0 0 -Diphani-4

{18 28 {4-Bromaphenviicysiopronanacarkaidehyde

a7
&

A solution of the eariy~etuﬁr*:-g, S, Sliasteraomer ({15, 28)-2-{4-

bromophenyiioyclopropyi {18 SR 7RO, 10-dimethyh-3, 2-dloxe-33 5 thia-4-
azatripyclofd.2 w%ef«'iyi*:e anone) deseribad i Example 280 in dichioromathans

- . - e Uy A 4 R sl ol
was stirred ynder g dry nitrogen stmosphers sl -78 °C. A1 M solytion of
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the cold mxture. Stirring at 0 'C was continued for
20 m nutes, and then a solution of diiodonethene (0.4

worze9/079229 mmol ) in dichl oronet hane (2 rrL) vvaspetﬂﬁmi)osmssmz

w.se to the 2 xture. Y]
oo @GRRM AR bRrER D aRE0sTeTebt of e hd indis T W FRu-e
When HeCkoakanek Rangi(d tahidunass ageedut Qszt’fh & TH ekl esingho!l
the |1 ce bath was rem)ved The m xture was sti rred at
Wals *6@@@%@1‘&%%&? & e 5 br Téﬁh%ﬁ%“ﬁta"*‘*f'i&?ti%‘ﬁ‘ ERPERE i ANce waler
ath aa@Usaa o 1l B d"e?‘lgf“%%(e‘ptr‘%m«Q@?‘@ﬂ%m@hﬁ SEUR re. Attar
duct, was purif preparative thih 1z-1yer
0 mi “@maoi’m't @gﬁ Aphy 4?(@93 WGashexansy it *hiy:ﬁ wae@naéti%;i‘%”@c pyowtie

. UNGQ. . k00, SOMHZ XK ) By O 04
ﬁf\‘w ¢ ‘SH’)‘ ?%1“045 stné %"“’8@ 5’%‘%’51;% *:’rhbabzx'_vbﬁb Rlaams sgmxt ugﬁ)sjdvéﬁo
R vmia ﬁﬁ* dne/ B Mus 3k pudiafdoy(doh zm]"s ﬁiTlmeBlﬂ)a,ph»? WA ekad s yHz

7.48 (4 J 9 Hz, H) Q 9 | 719 HM5 -
acetat fMMM:?&U)R ﬁi-{?zngﬁgxu('fl\)i\w}‘ul“mrﬁf Gl anE g0 ’P“li’*iﬁi?{iﬁi%( requeed
presstf¥ 10 wbRAL 81:3HE o MELZQ09/ 079225PCT/ US2008/ 085622

Trans. - 4" 4242-ft e-butyl Ai net ht si anyl oxy) - et hvVg- oyd opr
oPyl Ebi P, erlY iracem c) A 1 Msolution of
tetrabk.ityi anmmoni um g{%{ onkdgs in THFE (3.1 irL, 3.1
nmmol ) was added to a a veﬁ““roomten'perature

soI uti on Jofrcicadpil B.2810- {10-68% vaun- LyGnaeiini e) in 5THP

ure.was stirred Qur .
o] Poieh el Rt S et M forRap S sutipsg i o
Eyarm@F 0801 Blidvayar Jnasrabdaty (MG fblitenedie bem 2,
Tiltrate was concentrated under reduced pressure, and
the: residue was purified by colum Chromat ography
(6535 hexanefethyl acetat.g g he provide the title
conpound 1HNWR (300“" ébc:l 3i 5 o 97 (m 1H,,

ZJ;D(:\-‘&'\ oY T T \'°r‘ 1{'\;3:*‘( A o

(0, Wﬂ‘@“ﬁi‘z’“ “%“'%% R ’J“@*@‘*?th‘f'“”‘ e WEQTBC? NH)

Examite 252 3diceMikdichs mﬁmy’pﬂm \Bkl%e\d}/&i}ditaﬂ@&utbfc@m Srovide the e
‘aol d. L. tran8-2-1244'". i ovanc-i bi onenyj-4.:y_t)-cy, pl ppr

COTUHYL | - et hyi ester Lgi ..f-s4t1A(A.
Triethylamne. (0.18 niL,1.29 nmol )was added to 'a
stirred, roomtenperature. solution of Exanpie 31E
(0.24 g, 0.91 mmi) anﬁi?‘f}ﬁmz“ﬁiénesutfonyl chl ori de
009 £ R '51'} 1“%: :-th ; DQ..&‘
Af ter gs?l r%tﬁ'r N 3{()&{\;\(8“;1”{ Kﬁﬁ %rg; L\(7\7«"<:1n§“3"'f/\/ashed
vﬁiékm&ﬁﬁf“ “‘ﬂﬂ)ﬁ TR} &y a;t@sruza/samdmmt(,h@ﬁ@ *@) i and
re Theflltratevva ZOcopcerJtrate
h‘““"‘n‘ edBt’ S PSSR TEOPREN de The TR e ffvt\“r 88%‘8&%”
(..UW‘.};»J._L:BI.NP’ ’ (300

VMethanesuifonie agid 2R 28I cyang-bipheavh4-yil-ovolopropyi-athyl sster

v s raedy e Fraawn oy wdm AN e o dao Shae e e ey ey abite I
he product from Exampls 300 was subjented o the conditions gutlined i

Exampls 28M to provide the tls campound,

N

418 2R EHHRR - methvipyrelidin: Lyvilsthylicyslopropyll-1, V-ipheryl-4-

T ¥ H 4 ¥ EEE Wi PO P &

The product from Exampls 308 (metha
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"8‘\'3"



£

5

e
]

T3
b5

MHz. CDC): 5 0.89-0.96 (m | H, 1.01-1.08 (M | H),
1.13-1.23 (m 1H), 1.76-1,83 (m | H) 1.83-1 93 (rn,
WQH)09/02>2959 (S, 3H), 4.35 (t, = (-3 Hz., 2H) , P(?r/m62009085622
azshmggm i} %‘*{%« 49 £ 92 (g%_Q?HZ ;’Npé at‘«t* gter f’N“Q""u g &2

{15, 2@‘9@%?@‘ B EQthinyrraticline fevd tet“w?‘%tt‘sfci@:;.ﬁr';ﬁwyi%t,“"~'-i“\hu~wi e:x \Jafbm\trﬂte

o

(trans) - 2( Pyrol icil I \ﬁethyl opy'1-1,
trrouaiAEST U PISRTEE TEEREN B B0 Db A oS h@@mh«%ﬂ Yh

o6 4 R¥E Lok *vﬁjdnf‘@néww'\ﬂvéthg\@&a%‘ Nﬁfd @b ol X Auernight

of ati'1’es were renoved under reduced bresSure and t he
comp “HE’SI ’druetfttms wpecd e di byo Hradih gy ﬁmrmt@gt«‘apmhzm Was

oo SGENBOTIG " HF R (300 UL G0 9 S 8 84 FGFe ey
cu&a‘at@ ‘Hw 1 ﬂ;gt*’““ﬁéﬂ%\zﬁe*‘*sﬁ_bﬂHQ?ﬁlﬁl g";s'wzl_rzwéﬁg%’zwﬁt“’ébéﬂ tl%s%‘m

0,951 ,\m2bt)n 1746024 @y, T o, 4H)s M3 DCha-NHBY) (vmifh) 31911 3
o _(I\/H-I-D Exanpd WO 2009/ 059225PCT/ U82008/ 085622 -
{m, 3HN 20UAGR (Wt Sy £ e dfhwyﬁttﬁrétﬁ*w 25 {m, 2H), 3.43-3.50 {m, 2H},

3 84 by 1l ¢l-Apropy k)R _Banyldsa- ¢ £ brlf buoror netigen LB
é}éLl‘lgﬂQ%e B, Sa%o I‘Ej\eﬂle 1 %@ f ,u ‘s¢s> Qq? i
ML kR MRt ) cycl opr opyOant i ne A sol ut| on of the
" product fromExanple 10 '1.72 g, 5,85 nmmol), lithium
"Pis(trinmethyyi)amde 0.51 g, 8,78 muoi ), Pd2(dba)3
(268 ng, 0 29 mmoi) and t t- butyi phosphine (1;42 g,
10% i n hexane, 0.702 mol) in anhydrous tol uene (10
m.) was heated to 12@:’(‘-me@\5|n a seal ed tube for 16
our,s
4(%LUr : }h‘ﬂﬁé’?ﬂl :
Wi th ethyl acetate (2 x 75 nt,), The organic.; |ayers
wer e conbi ned, washed vvlth H20 and brine, and dried
with rragneS|umSquat #e.giffiltration, the organic:
| ayer was Congantg @‘o@ds umle\f,er;aemmn@ressure and the
resul ting oi |™Was pur Cal""'gel with 1%to
W@mthaﬁbm( tz@n@ahonmg’%t}; tﬁit:mmtem, raten xmﬁzmﬁw n

hutyiﬁ}g Ehlgnmplbang %@&’{@@%9%{%\? é.t-tﬁ'\}rﬂ&g)%ﬂwtd MRy

trietﬁvi{;ﬁ‘,-lt:‘ el {2 y,"a“‘ IRk ER (*ﬁbt mex,,tﬁ« ‘WS.H:?H?& tﬁﬁ%—iﬁ‘fﬁﬁa (tlanz:eefkt-b
1.351,48 |:!) g H? Cgl\/l
tempage. 1“1»991 xéu@gp*'fﬁsia%’i wttswta ¢ and the orgdnic éz‘*es w a‘me

(MgSC,)and filterad. The fitrate was conpentraled under reduned prassure, and the

residus was m rified by chromatography (955 hexanafethyl acetate] o provide the tils

PN
r )

compound, 4?\:‘*‘3?? (300 MMHg, COULY & 008 (s, 8HY 000 {s, BM), L8 & J=8Hg,

H, B4t gt d=BHz I B3Mz 3M) 375 J=8 My 2H)
Example 318
Tedtudvbdimstt-{d-ributvistannanyi-bub3-envioy-silang
A golution of Exaviple 3TA (1.08 ¢, 587 m;‘t’tqt}_; ts“‘§~{n~buty§}tin hydnide (1,43 mi,
531 mmoly, and AIBN {tal} vy benzere (10 mU) was slirred at 80 %0 for 3§ howrs
Volatiles wera removed under reduced pressure 1o provids the fille compound as &
4

3 . ™ “V‘ '* T BRWEE - S LN P R, W v

coloriass off (>08% Edeomer). “H NMR (300 MHz, CDCLE & 008 (s, 8H), 0.80-0.58 {m,

1BH), .50 {5, M), 1.25-1.28 {m, BH), 143153 (m, BH), 2 3434
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J=12 Hz, J=914z.,1H), 2.32-2.40 (in: 1H. 3,12 (dd.
J=12 Hz, j=3 Hz, 1H)., 3.23-0.29 (m 1H), 6.84 (d, J=9
wWoi2009/02605 8,84 (d, J=9 Hz, 2H). M5 (Dei-NH ) PCIL/ESRDBL085622
o L1 LRED QOExa le 32B
61z 951 534BT 25t hyi pvt ol i di n-1111Tet . ypl opr oAphaTi | | .
5II
ftrifluoromet hyl')thi epol3, 2- bl ovridi ne-6-oarboxaM de A
sol ution of the pr oduéff*‘?‘f?féﬁ}gxanpl e 32A (50 ny, 0.22
MO s, T art-butvi-dimethyl-silanviond)-but- Lenyi-hiphenyld-carl
(t rifruer onethyi T enor . 3. 24, TThyrrdirn ,..b\OX}{U 0
aﬁpduKﬁ‘{L@ ErrginpG. A4 ¢ ﬁm@) ) damrdaiNA(-geanotiphenyl trifiate {31 g)

L

ﬁmass:,t fteEled & MA ih hat K m*‘hyiiazmtr wes ét@*eﬁaﬁ %sﬁu F ;m@ 1@4
) 1), and stirred \a;é % gp ature f et
“‘Lﬁo*ﬁir@’m?*héﬂ REXCETESREE® &% t%h‘f*r“a &g *Uﬁd ‘r%‘é \eé“c’
water - ﬂ‘ﬁ%wﬁ @ia@ﬂ:d&:u@uﬁe@ia&@e; WRTHB ﬁl»@@hn@fh $id demctnidted
gel wth I%to 3%methano| (contal ning 10 ")./t.
under sghisehpieatied anl IEaeosys vad e ERE &y 6%&"‘?}& BB de
~the title compound. 'H NMR (300 M4z, G.',, y}
(7.5 236@“88@%&“*923(@?*31@9?“@@9@91?@Q“} (igang. H) NMR {7 b(ﬁ‘“*ZJqQ
L ok 2 129(m ,le42,152‘(mm ;
‘”‘*iik’ss%H?‘ﬁ 8- "EL))“‘\‘ T 4568 B (W TSHT 2320 2 5 M zﬂ)”*G
J = 453l il Gths (=12 1 %‘Ziz I8 7hk)a, B= 8643280 7(30 (g 1H) $0i( &),
J=9 Hz, 1H), 7.55 (d, —9Hz-770(d 176Hz 2H),
765781430 @8 SIR-{D8 IR} )Y M8ﬁ 174 pd BYS (WBIM.OT - NH) m z
460 (MH—I) +" Exanple WD 2009/ 079225PCT/ US2008/ 085622
NJ4: 1( S.2$)-2410.3)-12-nmethy' I pyritoridin-1-yilne

hyi | cycl ooropvi | phr 6gemvaidatizin aT idLe A
L.soluti on of the product “from ExamQe 32A (50 ny, 0.22
Eraminf J- e B B g IS R B A sy bEabaglte

0.31 mml) and 4- di methyl.am nooyndi ne (5 ng, 0.04
mmoi ) in Dckil (10 |nL)““v&H'§“”freated W th trlethyl em ne
(Ohel@ic mb.m;:@n&@mnﬁm)m aﬁd sgtduckgidicatrdBanbirentrooedura i

Tatr ur.e..hof, 16, & Xt Ur & .Gancent.rat ed
Tetra Uﬁder“ dduce % br 8884 \d;I;{J d PEsTd \Ag% “Buri i éd on
hexan8i 4.1 ea, galm ;wnh* da% &zﬁwg%‘ﬁ@tmm »«x{«ac\:@ﬂlt«:*armwg AQoffion of
concentrate di.chf or onet h?m to provide t he
trifuoEpedie 2388 ipoa Rt 40,:42 ro% ANFE T E R RpE { mbh‘(“‘jt})‘“ﬁ“" dropwisg 10
the cblﬁr rQ@” ;9 1‘%&%} 35016 daPirkiMadkilldo mbn B8R 6o hbe @bt!%a ar3h)

chic wm !m'}‘e\ u f;« "‘L 4.8 mmel) in dichioromethane (2 ml) was added dropwise to the

(‘\v‘

oold mixturs, After 20 minutes, 8 solution of Examples 310 (0.8 g, 1.85 mmoll in

gichinromethane (§mbl) was sdded to the mixture and the oo bath was removed. The
mibxiure was stirred af roont temperature Tor 3 fowrs, diided with 0.1 N aquesus MO and

,,..‘5

extracted with hexane. The orude produdt was purified by pleparative thin layer

it

chromatography (87:3 hexang/ethyl acetale) to provide the title compound. "H NIMR 300
MMz, CDCLE & 004 {8, 34}, 0.05 (g, OH), 884097 {m, 2H), D088 (s 3H), 1.561.78 (m,
SHYL 374 J= BHy, 2M), T4 (g J e Gz, 2M) T4 (S B 2H), 788 {d J= 8 Mg,

LTI 3w O Mz 2HYL MS (DORNHL) miz 378 (DT, aie 358 (M NG T

77
L
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1K). 1 66-1.77 (rn, 1H), 2.01-2.06 (in, 3H). 2.25-2.36
(m 1H), 2.94 (dd, J=6 Hz. J=$ Hz, 1H), $ 15-3.21 (m
W(1H)09/03>245.) (dd. 1=6 Hz, J=3 Hz, I H), 3.613. 70P(CTYU521)b3/085622

,«, {(dtevuapwtn *.eit%r;s%r*”i%w eim %‘Qbmp mﬂbmélr’\@ awu ?’;\,

ni 1336 (MHH) +, Exi;mahg Z- t4-1{1.° 52\| )2 (
i PLitc one .oxapt-5le 4 72" 5 0
s‘%i Ot FOOE R S RLEY RGOyt %i“ ﬁbph“é‘nwiaéi‘vfét‘% ?Q%’
m%ﬁ @{%), sl @Q\ﬂe{%% B dioH BA8E :@«@mmd Go0hes in
_ C', vvasa ded dropvvlseD (240m 1M|n
THEF "%@M “2‘1@0*1 2% plireEsdUt 2 RBrHiPATE @é‘f’ %mee?ﬁ Sty peeikisand
watst, Sit 'ergr%‘%&taé& W § Qmmrh{x&%éa &nﬁgﬁmlhgﬁ ir j%g ‘-\qwa**]‘&%dqzﬁ“
under (@':EQ&« dhssuept eng tedreakitd whiChu :(E:EN)Q;‘ caleh r‘xpasz\r dtopngie, § ?“Eme

conbi ned organi ¢ phases were g | Qmﬁplr
hexangipdY GERBENC? BOEHE BiRIaR ‘#fé’d*uii"é'ﬂ SENENEL 6 priovirne fti%
0.67 (b Mei‘)@@r’m&g&d i H NMR“( 390«'%'4 ED«aGD@e é; z@ta(tmiﬁ &
2H), *J*\%@ “f—% 1), 7 @B t;?. J(qu HJ »15%@ CRUEEI fﬁ 526»“&( @"“ﬁm

,745(dj 9 Hz, 2H). M5 (DG -NH3) miz 214
’f{wéﬁ* H#) 4, 30 Exam ol e 345 2

2.-bui.yr-U)d, 2-coNae.,:,-..-1 :groove:. To a sciution

of .2,2 -azanediyl di et hanol (26.12g, 246 mmoi) in DOM

(250 M) and WO 2009EB¥QE28BCT/ US2008/ 085622

~ore,

B Rk b TN S R N » 0% 5 A L Yoy aio A o
Masthanssuifonio acid, tans-<-{2-4 -cyanoe-biphervi-d-vi gy voloprepyii-ethyl estar

<

Trigthylaming (018 mL, 1.28 mmoly was adied to 8 sst%;“;“ad: T iem;:ae:r‘;&ime
solution of Example 318 (.24 g, 0.81 mmol) and nw

119 mnol) in dichioromethans (10 mb) After stiring

washed with waler. The oroans layer was ¢
concentrated undsy reducs *ip, esure fo provide the ofude title compound E NM® {300
Wbz, CDOLY § 0.88-0.88 {m TH), 101108 {m, 1H), 113128 {my, THY, 178188 (m

44, 1,831 93 {m, 2H), 2.99 w ), 435 4, J =5 Hz 2H), 78 {6, J = 0 b, M), 7 48

N

(dd = M2 BR, TBR (g, J = @Mz, 4H) WIS DCENHG) miz 359 (MNH T

Ly

&-{franai-2-{2-Pyrrolidin- Iviethvioyoloprepyi- 1 Pebiphenvidcarboniviis

b4

A solution of Example 31F (0.084 g, T1588 mmol) in pyrrolidine (5 mal) was stired

&t refiux ovarnight, Volatiles were removed under reduced pressure, and the residue was

»

ourified by oolumn chromatography (888 dichicromathaneimethancl) fo provide the e

ompoung. -§ MM (300 MMz, CRCLE S 0.84-0.81 {m, TH), (8210 {rny, 1M, 1.06
TAB On, TH), 1519 (m, 8H), 2 48-2.78 {m, BH), T34 (e J=0Hz 2H), 748 {d Jd=§

M BHL 785 (g, d = B Hz AHL ME (DORNHG miz 317 (MM




174

N

e
&t

]
ot

2

ether (500 nmL) was added n-butyiboronic.: acid (25.4
g, 242 mmoi) and nol ecul ar sieves (3A, 4-0 nesh, 65

wW@2009079225 , vas stirred at anbient tenperature POT/US2008/085622

shIh smxture was flltered, he. Lid bLate; was
h% Do earad iRl huiat 2, }‘ggﬂ*{ﬁ%gjﬁ‘“ ”L--%ﬁ-ﬁ’"g
whi t e soliitmassresrpstiglliizedinatd-taBOMether to
provide white crystals as the title product. NVR (300
MHz, CDC/3).,8 0.47 (t, J =9 Hz, 2H), 0.88 (t. J =0
Hz, 3H), 1.20-1.37 (WPXWEQQASZ (hi, 2H), 3.24 (hr.
2I—|) 3.95 (br, 4H), 4727°(br,;71H. M5 (DCl-NH ) ink
172 MRS >’\:>\»f~m¢‘thy pyrrolidin: BviimaEhdisitierudiEnine
i Z-lmt’u?r W& Yiabfe BENBLIR 83 FATRE Whs hridy Sullgrabor o
carpboxa: “doleT. T UL T U0 sol ution
bisit ‘r&ffvtf JEIE @méuct fir nt ExenipHe {848, (84 ?g. §,281:88~hmwl i-tand

»w«%ym&%’” M NP IR aRe- G SRR RV IEGE (Bt yes
hmzealﬂ\gi fmmw) a kB:100ML 690 acuds. Was rlRlkeabshamiatid abiiape
(1 .). and stirred at anbient tenperature for 30

termpergt =rsfat%es§a carhE BPgAiTcy 10y ER- iy Bbal HEE anth The The
m“aaﬂ%@%g WSk QYSLWAS, BXLE 6L e whg BaddiL Q&a«lw PneN s

==organi ¢ Tayefs were conbi ned and washed wit

ffateb 4‘?{:@ e(?ﬁ@a MB, rghyriieidyavi vtds pSOEAL e@nmaenﬁcem. ratEdns and

reduceq\ pressure to provide the title produgt.

the “‘Wﬁ (fs‘ 06 B AR 9 4 0780 () = oR (P58 pf ﬂg (m
"‘Li5'l'§iﬁ3.x QHQ&“E( 5»:!“%)\; m@hZ (@’U"Qﬁ)?i‘@ Me: ﬁ\%‘l}ht\ﬁ) Nﬂ\kz\ 3205

F‘% Mol e 34D (1 o
f"*‘z*ie‘m imbhcRy sl SREGHH I hahst (ARt oifiol OBNET (m

bt

(24 ol )., 140, DCM £ 200, r ¢ sunger, [l rogen.

i’Sat%sﬁTh;rigsﬁtas cool’ eg “to - loaﬁ cﬁéti%j Irz}‘SjY e’ H( 235" .
J=12 W, JeBiie :LM Erxihesaime, 1+23571 vl )= Wase, adﬁaléid “o‘i/‘er:- BA0 (1w,

mi nutes fol | owed by diiodarriet hane ($7.9 nt. 409

b, BeftilFrel=p. HaTAG). Priodded=5 roRHBMRINE -840 ?(3@“0*2‘ tHif 02
rnmO ) in 100 nL DCM was added in 5-10 m nutes The
tenperature was maintained from-5" to -10-'" C
t hroughout the additi Grsupidiaspr oduct from Exanpi e

8/ <35 (4 brernophenyl ) prop- 2: - en-1.0
n%i?“)gr?wﬁirw@‘gm“*‘ i ")’P{O SaUG J@H\ﬁi( ‘22‘“%&%% t he

reacti on (X -dhen eSS hizrredy as‘tnm@lbérbtx s
tenperaturée for 16 hours. it was quenched with
SAEOEREY BREESUE IMCE B0 M) MG Z4Ret 400 L) and

{irifiuo bdi J}{H%megwi}%@tmr tink 200 e SERE1 98 %nm'@m AHER-(3-

Ueous |z ayer was' extract ed )
g mc+=aﬁnh mm;ai i‘*étehezf srﬁﬁhiemﬁgamoch Panipelbs mer“ezammp el idntl

e 54 * N 98 selQalne solution,
) bt R8T Sty e IR Sl < Paet Reth

tempef BRSO MRS C‘a@h@d Ws‘t*ﬁ c@Rcdreeishiahber *@B@*eﬁ@iz’w&:bwm:m&x
sti rred f‘or 5-10 m nut es. };I:he organic |a eﬂr1 w et
residy §é‘~@érfat & SVHISRSE Wit h'*lilé}’”(’ ﬁ\ﬁ“ﬁf’?é&t"dhﬁ? “aQU*é’Stfsf trated

N, OB dishioromethane to provide the Hite compound. 'H NMR (300 Mz, OD420) §
0.88-1.92 frr, 1H), 0.99-1 05 . 1H), 147 (6, Jo6 Ha, 3H), 1.20-1.29 (m, 1H), 1.42-1.52
i, H, 1731 83 tm, SHY, 1.04-2.08 (m, 2H), 232251 (m, BH), 3.17 {dd, J=12 Hz, J=3

Ha, 4H) 226-3.30 (. 1T, 7,10 (6, o8 He, 1H), 7.85 (d, J=0 M, 2H), 7.70 {d, 326 Mz,

£

Z40, 820 (d, J=6 M, 1H), B74 (& 1H). MS (DORNML) miz 460 (MeH)Y,
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WD 2009/ 079225PCT/ US2008/ 085622 Na2S203., saturated
aqueous NaFlI CO3, and brine, drie,d and concentrated.

W(heoomm'zdme was chr omat ogr aphedon sca geI el ut PCIYUSE00$1085622

e AT R A SO gl

(4% l%dsiuts*ﬂ‘l'i)f*m drod@et 4 01 ‘85&{?({1!13 JHA) mc}"’; "’83[2 (*ﬁhp“ ﬂsbn g*a“ﬁswil-lz

chiorep o RO B8 (VYo e ‘GO ARG 1S s, 0 0
menol} (A BoRShn e ~-ﬁ%%@%ﬂ@%h@ugkesamaopaﬁ W,C@Nawﬁhm@mmaa@
‘sol’uti on of oxalyl chloride 07,50 m,, 2 Min DCM
ambsmﬁmﬁpm‘ﬁh rOoM ¢ 150 s10m ¢ H\}u*ﬁh@%r«f)“rﬁ“‘f‘r«@igéﬁ“fé% S she “’@a“t'&’

and '?‘%6\, é:!% %;x} rgg\;\fed: gﬁdde’d"&d}r!ﬁ ??M?i*gma;h “!’igi s‘l 5’08‘

mﬁ,uszaiim Nanﬁ)i@)‘ nheioprodbets *brmm&xamﬂ oo S N* ‘:;?\E\%R (3 :3

i ) -2+ (4-bronophenyi ) cycl gor gpyl )i net he

iz, GOCI AOEaI  T BOT A0 160, R M i w42

1+, «%U 1126 3Qn M puLes @t ¢ \78(,:;@ STRENH NEOoNt HeaS3 1y
treated wth trletnyl am ne (13.01 nt,” 83 mmol ),

1H), 3t hehPtthe rieac*fvl»(m @ﬁrﬁém&tﬁéﬁ"eﬂv@s 151 8 sed H.6. améu éﬁﬁ

sug 78 T e -yas, part it oned, betwee pQ\(l%

', gg m_) aﬁd‘i }-&a(‘}lfob ’*Em_Z) ﬁ?‘hepor%géni c Iaiierbwaf Rluat

oot &@pg{*@fé@g,\u shed with water, dried and concentrated

h under 'educe pressure to prOV|de the title product.
1H NWVR (300 MHz, CDC13'i1,48 (m 1H), 1,65 (dt, J 9
Hz, J 6 Hz, 1H), 2.15 ,_J—Qz? 2.57 (m 1H), 8.98 (d,
J 8 Hz, 2H), 7.45 (d == 2H) , 940(dJ-45Hz

214139 25 B EREk-4A DROT2iN 6 (Mo Ekamypiieh@dfoyridazin-3(2H)-
111(1 S, 28) . - . 244-br om)phendeyl dlopropylirn lI'i-(2
S)-2-i ethyl. yrrbl id i ®ie A soiution of the product
from Exanpl e 34E,. (18, 28)-2-(4-
bronodhenyi ) cycl oor obanecar bai denyde (5,7 g, 25..3
trinol) in i DOM (20 ni)&a@a %l eCH (300 nt.) was
treated with 1 Bhiding . tartrate (8,94 g.
38.0 mol ) at - ahﬁ%%nﬁﬁi?x!gx% g‘r?&“a‘n% the m xture was
stirred for 5 10 minutes. Then the m xture was cool ed
to O d \Cl 2 s PO
iR s o7 o e (e sals i b ao el dom oo

) unBEdidd f@n,a;«t{heg é@&C“m WAXAHEE WRRideADBRE. { Q4R QQM i
terrperature and stirred 30overni ght. The reactl on

DO, AR o) inabout 28 atiedeni Tl NGO WdaNpired kat Basu @a 2 hours

I acted“\/\nt DCM. t h SQOM ik G ;
ren, ARG An DML PELee (300 ML Do e

G a&,‘c%@ﬁx‘akeadf%ﬂ \mm pariBLREA, Tn ag;@h m@w@mmﬁu@bm@@ Wilshb
1% to 3% net hanol (cont ai ni ng 10% concent r at ed NHACH) .

Wi Hilh HPERNS ﬁéﬁ@f‘?ﬁ@ﬁ% f‘%“";ﬁ?‘é\ﬂ‘ 8 e BRER LT PIea B ligddecormpnd.
HAAVREI0, Wit \CPOB): 10 15 Q92 1 Dni ] 08, 4 =

108 Hz =6 ?i‘ii‘}\ {} N ““\‘i? 1}, ?"-S {6, J= 8tz 2H) 745 {d J= B Mz,

2HY. MS (DCINH,) miz 2 :Ha

-
‘L»:.

To a solution of & 2-azanadividisthamg! (28,12 g, 248 mmol) in DOMAZ50 mi) and

~58-
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351.22 (m 1H), 1.39-1 49(m 1H), 1.73-1.81(m 3H),
2.0 (m 2H), 2"36 (d, J=6 Hz, 1H), -90- WO

WQQIE)Q/A)@WZQSZZSPCT/ US2008/ 085622 2,45 (m 1H) 3, RGT/{81008/085622

* 5 D T £ o \k‘f\- "hQ % TSR
athar { H)m"‘?“?f’/ Ja:zd, bu %bﬁzwczﬂy "Wé(”(f:)(fl‘-i‘ go! Qﬁﬁcwszgi \(&

{34, 4 8)medh, 32 o) p&@ts kéti“%d:zﬁ b OV enperdtngelor 2 SW*@n@ e midurg A

SOi utI Ori of the product from Exarri EI e 34F The resuiting
was gy ppdihedyirade weg ooncentiated undar reduced pressure. The resulling

te B @c\@% ?&Q&Wi@kb ﬁ%%\@@w)& Mat-Ryds B crdstniie e Qo
i ne:

NRR pyom\ﬁazr"rmizm? 6Nne., J 543 z:mg B8 (= 8 He, 3H), 120137 (m,
~ 0,54 Q' 1\ 11, haned, 2 % d 8.

4, 262 8*18‘~${h?t1‘*|*8‘|) DR T oeH ¥ ??&‘deg“g 9&

(Ms+tyhg, 0.408, mnr,..)1.). in pyrldlne(2 rnt,).under
nitroge.n at m)sphere in a sealed vial was heated in an
0 bath to 135 "C for 16 hours. the reaction m xture
was cool ed and dil ut ed,phtih:0EM (10m), filtered
through di at omaceous eart%“‘“‘d washed with DCM The
(SRIER et by N s Nad e samplbr gt vickakorpions -2 8- BRrb MBS
(10 rnL x 2), ,and H20, dried with My504 and
concentrated under reduced pressure. The residue was
ohr or pat ogr aphed on sca gel eluting with concentrated
C@@@ﬁfﬁﬁ“f tiadnr Wﬁ%ﬁﬁéﬁme(m 34 B4, 96;& '?’G“@: mmi\ﬁr.ﬂés%t i

e.comound | H NVR (300 Miz, CDgQ )fr 20:, (m
i =‘&‘~"F1ﬁ)~\ A1 gal iy @@sfs}@yfﬁipﬁmqu 1 i‘@)\'ﬁ:‘_ﬁi 342_'5 klnwe
mwgﬁm%ﬁ @mw@ 3 et 3194}.1,‘ ot AinB0s (e
3H) | 574 2r), 3.16 (dd,
DI am,jty@mmm q uﬁ apﬁ“‘e\l@l)*shga@ :@wggt:(z\'mm WE) & %“s;nmz;a L(@?JE

He (}rf%"g)z, g‘Z - \,k S (\:‘:'J H;}ig gg@ s(\;;é d'\_lzz‘*q ‘\iiz\v\, Dcé TH% ’i‘.i ‘%gl) a b \%ah

and uQ}‘E@%HZ\N J‘%ﬂi &‘ tHzsd ﬁb&wm t(im&é- INBIB)ie mm\ﬁl&\{MBﬁM He,

e 34H 2--14-Ul a, " .
&?pﬁ?i“%" fnean o818 (B F“*béziﬁ‘zﬂ \é‘*‘wwm bR 3\“’1“‘?&

iz /@,‘ngL;ZRSR) 2 3-dhydroxysuccnat e A adution of the
product from Exanple. 340 ( 3.25 g, 10,5 mml) in
met hanol (20 m..) was treated with L-tartaric acid
(1,577 La, 10,5 mml);agd\stm\kl.irred at anbi ent
tenperature for 1 hour™ eTiXt ure was concentrat ed
under redutfe@%pg"l?esgilmwwﬂd mheme\smatmm sad was

recr om 1 .sopl. Jols waj do ce e to provide
the! { écﬁ eonpotind FSH he"‘L ‘tarf t{?‘at L \A’Fﬁdi\f‘wz‘” oo

ata‘ms,m ‘,\,QQ%Q@}»M\ 1pi@- Jﬂdlgw (W bt 3%‘\'29???‘1x§’@ 235 mmch

was added over 5410 minwtes followsd by diicdomethane (379 mb, 488 mmol). The
{33
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154 204 {m, 3H), 218229 Om, M), 275 (o =0 Mz THY 298307 {m, H}. I
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1,94-2.06 (m 3H), 2,10(s, 3H(m 1H), 2.77-2.84 (m
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103 (e, TR LOST 18 fmy TH), 130 {8, o8 Ma, 3H) 131138 () ), 188 -1.83 {m,
TH), 1.92-1.09 fmy, 3H) 214224 {m, 3H), 248 {8 JoB Mz, 2H), E5&-2.59 {m, 1M}, 281
T80 (G AH), 2.08-3.04 (m) TH)L 344354 {m, 1), 381385 {m, 2H) 7T id, Jsd Mg,
25 4HL MS (DTN miz 213 (MY
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(o, o8 M, THD, 318-322 (v TR, 300387 Imy TR, G5T.3.58 (m) 1), 388§, d=B N2
ZHY, 713 (L =8 He, 2H), 748 (o J=0 He, 2H) MB (DOLNEG) miz 208 (esHyT
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m nutes at 40, 000\g. The nenbrane pellet was
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substil oAbl ﬁ}fi L REMGES IRTHeQUAKR shRed.at 'ﬂ@p;ﬁrh@zih@w‘l% rleOTH
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menbered heterocyclic ring; Qis 0 or $: is. L2 is
sel ected fromthe group consisfin.g of a bond,

wa@keobere?s - 07, -S-, -N(RAC.i;=0)-, --C(,=0)N RCEVUS2008%85622
-\Wal kyl ) -; L;;; is selected fromthe group
consi sting of a bond, alkylerie,. -0-, -C(=0.
WHAT N(@;I:‘, BIH@&, (=0)-, --C(=0).N(Rland -1\l (Rii3)-

"Zs 1s .seiected fromthe group consisting of

hydrogen al kyl, acyl aliwxycarbonyl, am do" and

v formyba R ztﬁqgaR7 at each occurrence are
i'ndePendf.fTntiy seiecte the group consi sting of
hydrogen and ai kyl , Rkwand Ry at each
occurrence are |ndependé&LIy:§skected fromthe group
consi sting of n. ydroo& ydrp. xy" hydroxyai kyl,
akyl , al koxy, ahyl am nb JI\GWOQqand dlalkylan1no kis
I, 2 or 3; and n1|sw“%i nteg@r ffom1 to 5. 2. The
conmpound of claim 1, ‘\Wher ei n* RL isv,t.ereins a bond,

5 is hydrogen i,"; is a bond; and R3 |s sel ect ed fron1a

0 rinenbered heter.Q Do 3t abh) und of
or ﬁ"‘lﬂfam’h ﬁ“ﬁ’éﬁzﬁ‘é *e?t%q‘ﬁﬁs SR dﬁ“‘é‘ﬁbsp Pt ;E FIEP Ut ed
het:eff gaawk =, iNggsep eche trfiubm 1-Re-igraup consu sting of

furyi, im daz. ol yl. Lsoxazolyl, isothiazolyl, . ..
oxaZBRY P, My BYHCCEY GRS BOUBRTEDRPT TYARAE a G |

Oyypgg%w dL ;%g QWH@,Q,M(LW tetrazolyi, [1,2,3]thiadiazolyi,

‘ oxadi azo yi, t'hi azol yl , th| enyi,
10 [8 9,.3204 Rah Rydh infdn ’*Bt*vﬁlfits'r‘*ﬁ‘@ﬁiwﬁy1ﬂ’[$v2 tzs«mtvﬁﬁaﬁbw
and. 11, 2q 4p woaf und. of . claibm 2.
{:‘3 é\f }R Kgdk Lmh\} ﬁlfni\sf}é Svatt!% -m or K’Subst t t ‘gﬂa\}

het aroaryh ﬁtw nms;&lﬁeeﬁectafmmm%tehe& GRoup wconsirstdl mgyof

yrirnidin rldinyl, anc | yL., with the

oo RO RIS S EF SRR TeHeRe 0 HRter pgn he
nitrng @éi il ick ch$h @ R0AG 1aRds Rod-srselieched: the amraid- to
mber ed heterocycl ic ring 6. The conpound of claim

5 vvherel n R is an unsubstitut edm@r’}“‘su smtut ed

/ N
; \ %
Y PR L
ol 3 E
/ \ / 2
o~ AN ,_-'
N - A
Iy N
Ry [ A
&*‘ 3 Q() A
185 8 or t
Rr Ra Rg, and Ry at each pocurrance arg sach indepandently selecied from the
group nonsisting of hydrogen, nydroxyaikyl, fuorcaikyl, cycioalkyl, and afkyl,
R Re, Reg, and Ry ars aach independently selected from the group sonsisting
of hydrogen, wdrmyaiw fiovl, and fluoroaikyl;
20 R 15 seleotad from the group consisting of a §- to Ssmembered hefaroary ring,

svanophenyl, an & to 12-membered bicyelic heleroaryl ring, and & 4- (o 12-memberad
hedergoyelio ring:
Rep i salectad from the group consisting of hydragen, & 5+ 1o S-membered
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netereary! rng, an anv ring, an 8- 1o T3membered bioyelio hetercant ring, and g $- o 12
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heterocyclic ring selected fromthe group cons:sting
of azepanyl, azetidinyl, azirldnyl, azocanyl,

W(dizdoymnpg/ri dazi nyi, di hydropyridinyi, PCT/US2008/085622
o m ep di nyi, morphollnyl, WO
mEmhg dg’FMEGQCﬁ US2008/ 085622 bi perazinyi, ol oendl nyi,

p&rgsolm dinyl, pyrroiinyi, dihydrothiazdyl,
a hydr Qpyr.i d1 nyir thiornorphollnyl, dioxanyi,
di thil'adiyd N et r ahydrof uryi, di hydr opyr enyi ,

Letg ady. wwi@f?éf?‘af‘%/f;m & LordBhih 40k 8RN & E\@é@é Ldi ng2sonyk.,
azepan-Z- on SOl ndoLnl 3. di onyL (Z) L 11-1-

NH- 8 aXdreM i ﬁl'm‘dafieépi‘hl Sfdpi-onyl ;

yntl 2 Y ok dLNs 20 O 00O S
G R éfj}jﬂgént% QEWMHQ 2‘32§1‘H“*§F-|)deu‘é’ny‘r‘, O 5
N{R LEIS/{KNDI +ddﬂ®38+mnylami h\éﬁzﬁ[ d] t h| azoi - 2(3H) - on0,

pyrdn..4m o dazo ONYL nnn ot e s

O e ams o1 s Ry L PPBRG P SbyFY nd B BT o
amidol dm0R¥h [ 1 2, 41thiarliazolonyl. [1

2, 51t Hi ‘adi azoI o.nyi, [1,3,4;thiadiaz.i ngonyl}f

[ R4 200 Fon @8 SFERDACSITS TREBHEIeaaY BUBNEhyT e group

consishde $daXKadiazi.nonyl, and |
eon h‘“’hl% ?%% f}rﬁn gazel 2(31 1)-onyl. The conpound
oR. wicdh,mt BacinbeneimsRes independent m@%&t%s‘uﬁwmw

cons FUERH MR, ELSLSRUR P 20 BEATSH o am
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of t8c gy a0 wher ei n Re, is -L2-R6."-Lrwherein L is a
bar;ggs,n R%'Jea%zh%qra@%en i.; ;% a bond, and R a
sel eotedltoma O- to .;,,..menbered bioyplic
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s.\\ an, unsuest i.tuter . subst tutd Lng.seleCte
Fom “ﬁ& He ‘r”oap%congl sﬁ% ﬁ)ggo %‘nd“os\)?l . Eenzet”l"ngéfngIi Foo
s hyd’@eaazaf w:ammcz ahiBazbbyltctabewd nﬁamt‘ywnﬁmb’cw asaqi m:;
benzonzotyl, beMi sothi azoly;,.benzoi sokazoly
qui nazo. IinyI -qui noxal i rtyl, phtheaZinyi,
3 Pres ke oPMBHTY |\uh@vé‘!ﬁﬁﬂt§@¥rﬁ LGt Pt B P B@ek e
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