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% fordaageh Qj‘l-dghﬁlkyﬁ‘bgflﬁ&ﬂaﬁﬁ éuB&iuk’cQ&Swift}thQo CORARKEMS or C3-C;

wher ei n en; R4 and R5 are

i ndepstrabat-CyChyplybgad vderem eaRB OSC4h%11§Y1d§ @ptienallysubshtuted with

al kylne 169Q1-28lc,efigedi ment of the invention includes
t hose con‘pouné:s of formula I

A more preferred embodiment of the invention includes those compounds of

formula I wherein R’ and RS, together with the nitrogen to which they are attached,
25  form a 5- or 6-membered saturated heterocycle.

The most preferred embodiment of the invention includes those compounds of
formula I wherein R’ and RS, together with the nitrogen to which they are attached,
form a pyrrolidinyl group.

Another embodiment of the invention includes those compounds of formula I

30  wherein R! is hydrogen; R* and R’ are independently hydrogen or F; R® is hydrogen
or C;-Cg alkyl.

Another embodiment of the invention includes those compounds of formula I

wherein R’ is H.



wherein R5 is H Anot her enbodi nent of the invention
i ncl udes those conpounds of fornmula I wherein R5 is F.

waealee912&nbodi nent of the i nvention includes PCEIBRA066/002977

cycl obutyl isoners of fornula | . Another enbodi nent
of the invention includes the trans cycl obutyl isoners
of formula |I. The nost preferred enbodi nent of the

present invention includes bot h_7‘t he follow ng cis and

trans conpeethdsmbodmsnhpf the fnvention includes those compounds of formula I
3- (35 pkidari¢Epyrrolidin- .

1-yl rretﬁg{- plﬁe'nyl ) - cycl obut anecar boxylic acid

di met hy| afnether embodiment of the invention includes the cis cyclobutyl isomers of

[3-( :férﬁllur&qr 0- 4-pyrrolidin-1-ylmethyl-phenyl)-cycl obuty
I']-pyrrolidin-I-yl met hanone; 3-(3-Fluoro-4-pyrrolidin-

15yl met hy Angherepibpdiment ofthie ametmnbatydes theding cyclobutyl isomers of
et hyl -rref r}yl -am de; 3-(3-Chloro-4-pyrrolidin-|I

“yl MR I heny! ) - cycl obut anecar boxyl i ¢ aci d

met hyl am @i mdst( @efelrad embddipynitr off thelipfesent invention includes both the
Lyt ol oL GYSlaby @sgarpy T e aci ¢

{ 3- [ 3- Cnl sy DFHofotRpyrdolitat- Nylmdiylpatrydidyclobithfibibykylicph  acid
enyl ]-cycl obuytyl}- pyrrolidin-1-yl-nmethanone;

307 2 dEngtdamigeso- 4- pyrrol i di n-1 -yl met hyl - phenyl ) - cycl ob

ut anecar bpxligora gl ndiigmt ityhamyHftienyl)-cyclobutyl]-pyrrolidin-1-yl-

3- (3-Fl uoro-4-pyrrolidin-

1- y| msthapenephenyl ) - cycl obut anecar boxyl i ¢ aci d

et hyl am d€{3.Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
3-(3-Fluoro-4-ryrrolidin-I-ylmethyl -phenyl)-cycl obut an

ecar §&xymptbylaamide;i sobut yl - ani de; and

(13- Aza- bi gyg. 2. >3- K : = id :
1] ot Ky TR S bbb Rl € acid
[ 3- Fimethydsn8dg; 3- f | uor o- 4- pyrrol i di n-

1-yl et hyk -p | )= Ut i di . .

L) TR LR IO st s

1- y| methyldmigdhenyl ) - 3- f | uor o- cycl obut anecar boxyl i ¢ aci d

di met hyl apg de; . 2 ) )

(35 n b GG e g SRE R P rgiouo

Qfcl phmblydid-1yi-pethasine:
3-(2,3-Dichloro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid

dimethylamide;
3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
ethylamide;
25 3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid

isobutyl-amide; and
(3-Aza-bicyclo[3.2.2]non-3-y1)-[3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-
cyclobutyl]-methanone.
[3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutyl}-pyrrolidin-
30  1-yl-methanone; ‘
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic

acid dimethylamide;



1-yl - met hanone;

3-(3-Chl oro-4-pytrolidin-I-yl nmethyl -phenyl)-3-fluoro-c
w@Q edosloetianecar boxyl i ¢ aci d i sobutyl - met hyl - am PET/1B2006/002977

3-(3-Chloro-4-pyrrolidin-I|-ylmethyl -phenyl)-3-fluoro-c

ycl obut aneca tboxylic acid cycl opropyl nmet hyl - am de;

[3-(3,5-Difluoro-4-pyrrolidin-1: ylnethyl-rhenyl) 3-flu

or o-cycl obu

t | - met
SRR L PRI - SR

rocyg%gggﬁﬁmﬁﬁarboxyllc aci d net hyl am de;
[oro fluoro pypd i din-1-yl nethyl - phenyl) - 3-

fl uor ocyc?r -Gohlaestrrdidin —alngéhy&phmc&-gmorm@@butanecarboxyhc

3-(3;6 &%ﬁaﬂh&ﬁln 1-yl et hyl - phenyl ) - 3-j Quoro-c
yclo%utanecar yl'ic acid ethylam de;
35 ( 3- Chl o¥-(3-Q@hlpsprd-piriadidin-1 —ywerﬁledmmnybkﬁeﬂwrg’-csclobum@ﬂrboxyhc

gglgﬁgéﬁgﬁﬁﬁﬁgﬁéxﬁh%ro pyran 4-yl met hyl ) - am de;

3- Fl uor o-[3-(8 3-Difluapd-giaplidinel-yldiethyl-phenyl)-3-fluoro- cyclobutyl]—
ﬁE¥Lnet l-Pgﬁm&hLmngclobutanecarboxyl|c acid

{ 3- [ 3- Chl B5-Bif{uoRy4-Bymelidinyl -yirethyllrhetiyi)-3-fybmoet hyl ) - ph
yI -3-f|luorqc lob rrolidin-1-yl-nethanone;
l¥§%h8 8“&8ﬁ%@FHF}d%ﬁkﬂm§¥ Rt hyl - phenyl ) - 3-f 1 uor o-
ycl IObUt art;aleacmgmﬁ ﬂﬁorﬁ@l-@rrohdm- ~ylmethyl-phenyl)-3-fluoro-
cyclo met met
3- Fl &3&1‘%% nicgrbp?éx}&aﬁldztgﬁwﬁnawdﬁr n-1-yl met hyl - phenyl )-c

ycl obut anpeachiewyd-prcdin1 Sinketiy1pheiyi)defluoro-cyclobutanecarboxylic
3- Fl uaro- 3 [3 fluoro-4-((S)-2-methyl-pyrrolidin-I-ylnme ,

thylﬁmﬁﬁ%ﬁ?Fﬂe’cyclobutanecarboxyllc aci d et hyl ani de;
i 3- (3- Chl nr0chioRy4-pRtdirind kidiRRpbRxy)P Rt Lydotiates@boxylic

cycl obuty

di hywlénsmybéﬁ%{@wwanj%yé@fﬁwﬁm@y| ) - met hanone;
3- Fl uor o- Br{3rof 4-H0fiRsré-! ﬁthQ' ﬁm'eﬂ1¥i PRENY bydbiRibdaroxylic

yclobutanecarboxy Ic acid ethylamd
3- Fl aod metylagride; yor o- 4- pyrrol i di n- I-ylnethyl phenyl)-c

(5 O of oL A R RS naSh P A R B 2 oo
gel obmm@é}apminrbyl-methanone
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic
acid cyclopropylmethyl-methyl-amide;
3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic
acid dimethylamide;
25 3-Fluoro-3-[3-fluoro-4-((S)-2-methyl-pyrrolidin-1-ylmethyl)-phenyl]-
cyclobutanecarboxylic acid ethylamide;
[3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutyl]-(2,3-
dihydro-5SH-benzo[f][1,4]oxazepin-4-yl)-methanone;
3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic
30  acid ethylamide;
3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic
acid ethyl-methyl-amide;



aci dmet hyl - ( 3- net hyl - pyri di n-2-yl met hyl ) - am de;
3-Fluoro-3-[3-fluoro-4-((R)-2-nmethyl -pyrrolidin-I-ylne

wao bgo7p4qabenyl ] - cycl obut anecar boxylic acid et hpdEHmB2066/002977

3- Fl uoro- 3- (3-fl uoro-4-pyrrolidin-

1-yl net hyl - phenyl ) - cycl obut anecar boxyl i c aci d

i sobutyl -am de; [3-Fluoro-3 -(3 -fluoro-4-pyrrolidin-

1-yl met hyl - phenyl ) - cycl obut yl ] -9yrrolidi n-

1-yl - net ha(®6hlord-8pfirelGlin -3lmdidyl-phénydr HBlderpicyclohitahetarboxylic

1Y) et e pheib e Syelobul Loy Rl | o
3-(2, |3 Di 3?—B1u0fc93-g?r-ﬂm{rbaL(i(m)i-Drdgthyfl-mﬁchMirr- gbl’?ﬁéjltl]y))'-}amﬁjllyo
rocyc ut anecar boxyljc acid dinmethylam de. This

i nveﬂf“?‘gﬁtaingca Xy ci‘ie‘?f]ﬂﬁﬂmgﬁ phar naceut i cal

cONPOSi t i PRbAL3-(I-BadrbAGydroREis AL HREthLpHeaPsloldisthtdnBekboxylic

may be treated by antagoni zi ng hi stamme-3 receptors,
t he ¥d¢peRuyrMdSonprising a conpound of formula I and

opti onal Ipg_.rqucﬁbgr@aﬁﬁm.gﬁlr&wi@9.9ﬁﬂét1%hlpﬁerg@r.Jy’cﬁﬁutyltmggondm-

invention is also directed to a nethod of “tr éat nen
a di 5oFaethaggnecondi tion that may be treated by

ant agoni zjar Lhatam,ne: 8. 0l I 1 ; T
conpri si nfgo) qglé(%lb %i (g {H él Pfong p\%lg&gmrrg h’ﬁn'aeitﬁ}ih %hﬁg@gag}ob%tzg ﬁyrr()hdm
¢ eat-bmethanayshygund of forrmula |. This invention is

also dir : -Of i sorder

or condi ?:%: é‘zﬁggéﬁ%éog?'e' S’P?@d%g_tlﬁgﬂlgﬁlﬁﬁ%}gﬁé?@to I|%r'1g of

depr esiibohpeqadwdylih ot deethylaggdei zophr eni a, anxi ety

di sor der .coonitive disor zhej ' s di seas .
at tont | ontilf RecpipS s deriEhly e cSpR R Rr westine

hy pedisatiérvartopnditisn thdemay ADHE)ted pg yothgrnizingdhistemitersteceptors, the
eep di sorders, .obesit di,zzi.ness,. eni |l eps tion .
B ot Shpudr s boptocuit F PR, ' ooBRRly g Rhatititeuticatty

I nduseebtablé vaylert esponses, allergic rhinitis, nasal
congestiaqp,. allergic gongestion, congestjon, .

hypot ensio’gﬂs, 1’3’8?%‘?%0{%%%% irgeteg @e%é%e,r&g i %fleggaé‘?ergf"ft%@sorder or
G téonaition p@emapbe thyRa BkithdohitinNEisa@indi L reef6:8] iHeNmethod
of the gastro intestinal tract, the nethod conprising

adni PSSRt STET R P MATHNA B dreet Ok Sl TRl gnongpound of

gONPRYALIaef formula |I. Thi's invention is also directed

to a pharmaceutical conposition for treating allergic
rhinitis, Tindaentionigediq diectd 9 ¢ apcghod %ﬁ@%@@n’fdﬁ a disorder or

CONPEdnditidf: sdidted@BrofiB the group consisting of depression, mood disorders,
schizophrenia, anxiety disorders, cognitive disorders, Alzheimer’s disease, attention-
deficit disorder (ADD), attention-deficit hyperactivity disorder (ADHD), psychotic

25  disorders, sleep disorders, obesity, dizziness, epilepsy, motion sickness, respiratory
diseases, allergy, allergy- induced airway responses, allergic rhinitis, nasal
congestion, allergic congestion, congestion, hypotension, cardiovascular disease,
diseases of the GI tract, hyper and hypo motility and acidic secretion of the gastro-
intestinal tract, the method comprising administering to a mammal in need of such

30  treatment a compound of formula I.

This invention is also directed to a pharmaceutical composition for treating
allergic rhinitis, nasal congestion or allergic congestion comprising: (a) an H3

receptor antagonist compound of formula I or a pharmaceutically acceptable salt



receptor antagoni st conpound of formula I or a
phar maceutical ly acceptable saltthereof; (b) an H

WO e@efptae3 ant agoni st or a pharmaceuti cal | y acchQr/a»es/002977
salt thereof; and (c) a pharmaceutically acceptable
carrier; wherein the active ingredients (a) and (b)
above are present in anpunts that render the
conposition effective in treatdilAg allergy rhinitis,
nas athe0f gH)Sid IldihreOdépt(a‘l aneponist of @ pmfa&dﬁﬂcalﬂ]hbéalptable salt thereof}
|nvent|on is also.directe 0,2 rmaceuti ca
conp¥si ¢) aﬁﬁﬁrwﬁcefirl@é’y.aﬁﬁp% 0] eﬁ?@pﬁ@é%twaﬁng%w (a) and

di SO gBsve af présefiiih t amwnﬁthstqeﬁlﬁf the COMPSsitfintfectivd)in BBating
H3 recept or .antagoni st .conpound of Forrmula | or a

phar dHssUhinits) napalcongsstionrallengicicongrsiant ; (b) a

neur ot r anfg fléHioh R ANl BePlodGiR imARbutRal composmon for treating
pharmaceutical ly acceptabl e salt thereof; (C)

phar ARE: MO depressionePpodblisorderp.or gpgnitieaiiserders qq»elpnsmg (a) an
acti

oy SoPPar O koMbt ind P hfnlk BRI aldHptable sa
t r eatheregf; Dpmesoiransmitay wupth@dﬂ@té:msor aghempogriceliyasceptable salt

di s Oﬁlgl%{))? gcl) I{&ﬁ%ﬂa@éﬁ%&l r]'a‘?ab%l c%&eg | IREdi gne a0t C}ngﬁredl%nts (a)

process re ar npoundaccor

for nzmda(b) qbowhme erenent hearmtmtsehaat rmdmrihq: s@updsitien sffeqdnvg fn treating
r eac& 6) 101il m %%&Jsggderosf ar} fgm?ge 1sordeAfs with an

or ganonet al’l'i ¢ reagent ve roma conmpound of

forml a 21"h1s2mff«ait1bm\m(ls<b@4rd&:teé tala pectssdon e pfepamtidn air ¢ompound

yield a.co nd for la | . In the general .

Y or iR aEa B PRy by SRk P eBahes | HUBHToffe. St femcting o
r adi embpousd ofthoforatilagpl y- substi tuted, said
substituent(s) can be Igg§ted at any desired
position(s), unless oth ated. Al so, when a
radi cal is polysubstitutegd, Qbst Pt uents can be
identical or different, &l ess otherw se stated. The
fgstanine 3 (FB) recept or antaéonists of the invention
are u eat rticul ar

obesT = spasomal i ertd s ek b 2 SmPhing & R e
Resplratory di seases that nay berrreated by the
present invention include adult r g_ Aatory distress
syndronme, acute respirato yndr one,
bronchitis, chronic br onlc obstructive

pul nonary di sease, cystic osi sre ast hma, enphysenma
rhinitis and chronic sinusighs. The pharmaceutica
conposi tion and net hod of thi’s invention may al so be
used for preventing a relapse in a disorder or

condi tion described in the previous paragraphs.

Pr evenbivembysue Birdce Luams @oxhﬁt@&ﬁ)qmlb b 8686buBY of the formula L
adn1n|ster|ng to a need of such prevention a
conmpound 1Bfthe sl g’npu}% aﬁ%@é‘flg frothe RERseat mveRHon, when a radical is
1 SChesRdof %Ezoédﬁgﬁutg@y sAl SQLRAuHRE BF RANScaRll & any desired

conbi nati on therapy,
position(s), unless otherwise stated. Also, when a radical is polysubstituted, said

" substituents can be identical or different, unless otherwise stated.
The histamine-3 (H3) receptor antagonists of the invention are useful for

treating, in particular, ADD, ADHD, obesity, anxiety disorders and respiratory

25  diseases. Respiratory diseases that may be treated by the present invention include

adult respiratory distress syndrome, acute respiratory distress syndrome, bronchitis,



including their admnistration as separate entities or
conbined in a single delivery system which enploys an
webdogotd419e dose of a histam ne H3 antagoni st cROp2E/002977
of general fornula | and an effective dose of a

hi stam ne H antagoni st, such as cetirizine

(Zyrtec(tm)), chlorpheniram ne §Chl ortrinmeton(tm),
loratidine (Caritin(tm fexa) ‘enadine (Alle rf(b

or diwdnie hroadhitie qorgnir Pis %tt"r"r)lau epary ﬁ@e%SPe%XS%% rQsis, asthma,
al | eern%lh?lsernm BlitiliSandt8RRlc sHRBgest i on, and allergic

congest he di scl osed conmpounds may al so be used

as part dfhea?hé@mﬁﬁm@h ewppesiEp ayd mefhor afi thig intratipn may also be
adm g&aﬁe\%ﬁn aSi@H eah& &JQ&HH &Scdﬁﬁltﬁﬁrﬁébd?ﬁgd i 1 previous
si ng e very system which enploys an effective

dos epandgraphki Bteaeritme sid ralapseoie ateomplisind duyradmiristepdngetp £ mammal
for nul a an e c e tter
B R e

r eupt ake THeakisckisal cmniploumds chayckdsot eanssd popashnofie @eibawtipy ¢herapy,
reupt I, b| ars SSRT ertrali

(ZolBRbGPRyr HB RS TRe (PPOY A et ) o L isd 15 el delivey
( PaxdyktetnMwhich@inphgs as effaﬂitve ‘desesﬂ'radhsiﬁmmp Hfopeagonist ampound of

norelne i n t ake..i |tor far, treating, ADD,

en E:}ggglfaoi ﬁt%ndefach 8§ of rhl%tgrametal%[% a%tagomSt such as
di S%@kﬁ&ﬁe @ﬁecw)mwn@imm e(cnaroaslﬂfetonmy Gﬁlfatnﬁlﬁe R@Yaritin™),
have optical centers and therefore pay o

di f f@x@g@ad@w*ﬁlkgﬁﬂ‘f)i or Q‘eé]ﬁ¥tha(ﬁl%’ng'r“‘a:é?rnth? geqtmexétsof allergic
depi i fek, ﬁpsgﬂ%ngésﬂsﬁ lég@ﬁlég%ﬂ: c&fp8fohONer s,

di ast ereoners, and ot her er eol soners of t he

compou ndsTheetictasedicampogrdsueayialen ber sedras Barf of aagommth%éherapya
{gC %l: 121? Gndl B& 5' Rm@xﬁolﬂregsse{)i}% efities! (ﬁdéoYﬂb%éﬁl in asé?ﬁ@é Selivery
can al ne Known neth such as opti cal

r es osysteinp whichEmipdesls lay eﬁgqtefgtdpsﬁeofrae}g@tgmmq HYgntagonist compound of
chromato C+S a feubfifs block
fina ensrrao ggxg?ula ] a%?aarn I: eg?\r,rée glogeh &t QT%%H ; é%ngﬁexo euﬁ ocker.
i NveRtangiesadfswuiahsmdter neqml@mladcletsymﬂlalbelh@ﬁjthe serotonin-selective

comeunde: el G F8. STpube AASRE! BLAR, fogeas,

5@ P! faeLtRY (1RRiTBY W bR YdIEva ferbifl] dophREs o@horﬁ‘plﬁéphnne reuptake
number different fromthe atomc mass or nmass nunbe

usuainhipitbsufd freptinat PR ABMARpIdeRresston; JpRadp SOt OE Aqegnitive
bei ngosRgkat ed into conpounds of the present invention

i ncl ude 1 sotopes of hydrogen, carbon, nitrogen

oxygen, pHesierDeEs of éle Pregnt IVPRT9RnY harRioRiHl semies and therefore

h : 8
20 e 3 Syt ) s o

Qfon'pmg}mdgs alt enem@mppr@,sélmterq‘:qmmqtamé rpthe ptereoisomers of the compounds
phar (fc%{% lu‘f% r%c SRLRD! &SRt Ss PheeRfd Und VML li‘ﬁ‘ig&ues thereof.

mhic orenehtloned I sot opes and/or ot
i sot bdesduf 1somhercaatlmn@tmeé oy khown wisthods gpeh of optrmb reSOlu‘ﬂon,

Inve ntﬁcgﬁy se?eﬁxtfearea{]ctlm? ot %&rﬁﬁ!}éﬁpﬂi@&%t&%ﬁﬁ %%%gﬁﬁon of the final

product or its intermediate.

30 The present invention also includes isotopically labeled compounds, which are
identical to those recited in formula I, but for the fact that one or more atoms are
replaced by an atom having an atomic mass or mass number different from the atomic

mass or mass number usually found in nature. Examples of isotopes that can be



of the present invention, for exanple those into which
radi oactive isotopes such as 3H and 14C are

w0 pwoopaeint ed, are useful in drug and/ or substPEL/EB2006/002977
tissue distribution assays. Tritiated, e , 3H, and
carbon-14, jLe., 14C, isotopes are particularly
preferred for their ease of preparation and
detectability. Further, substi-i2#tion w th heavier
i's OtigfeSorSd ht&@Sordpatings b peesent Aentiaminafukio isdtapes dBbydrogen,

t herapeutic advantages resul ti from great . 2vr 3

ot AIBIORCRIEPE PTYZST. PHGTPOERORsSHEuT; [RGrn g chlripg. spch as *H, °H,
hal f3¢i fig ofc, réduifed dostige tredte,r Esettrs aamd’CIh AL gespectively.
may be preferred in sone cj rcums%ances.. % bsti t%é‘iaoa .
wi t FCpersaundsopf Bigi RreseRginy&biep 8¢ phamereutca B’l@,ce?f > saff§gf said

d 1 A28t he laforERsiibACIsEHeS Sh@Br JRRAGHGRBBS other
?;ET‘%%@!%I&?& for exarrier?i rﬁg sulbst r;cg?tecepli or w

occugiemeyre WAtk e yeape 96 thircingentigg| _Galé%ir_l fsgtoricaBinjspeled compounds
genegd d é?gnm.{%rﬁit)x, dtgf é&g@férthose b GhstinSRaigRive BItefs such as *H
y r. Mood d | ud

and SocCi anxi et | SOr . | SOr derS_ | nC. U. e,

f or mddifire incdeporaset et usefolin drrg.ead/on pulistety tigwg distribution assays.
depressed 1D ' ) By Sidferred for thei
D 0, 15 P55, OO Oy s
1 S oeaskeoSprépacitiodend fiesctaiktp Ferther. subgditionomii payp ptopes such

attentj on-.def.i cizst, di sQrder . t |

] R L b P A erb RO NEhaBlel Y Tom ercater
medi @athbalinstabilignSor Rsympiotincredted ondeve latfdife e, redoged dosage
exanmpl e, schi zgq{fect [ vg di sor ers %%grcérﬁsi %gghr eni a;

sl e(g%%‘f%Pﬁé‘P » AT B P° PISteek anpl's, ' Rar ¢ol epsy and

enur esi s.subaniresitiopositha ediisiag etopesudicndia, HnSO0 and PN, can

b ILERAL S RIS R S S
depr gs§piddecipafdyudi ng, for exanple, depression in

cancer patients, depression in Parkinson. s pat. en&.s, d .
post - ny ockiPdtaIdisopieRy BElugn e prawls, di??er?nilézﬁii SEEIPYnipiaer, panic
pat i gdrderMirSD MRl fidofde B0 disbidefsHhdlhde, for example,
Subsyndr onal arrp_t omati c depression, depression i]p

i nf efaprgsgedyi ’mlgggdj pEfiety and é]ﬁpr@gsgii modng}sgllrbance of conduct, and

g@ Pr £5&h WturBidi8lof cERiusOHR HERELE TR, ChARtN B8rders include, for
epression, child abuse induced depression

, t .
par t eprmpésy e gdditen tDSPEP, r@ﬁf:}@ﬁondigggié §'§p{§1ﬁr, (ABB)S or other attention

‘treaf pent-fiefr achaty BRbMALs ARRT BSsidel MEN&I onditions. Psychotic
depression, psychotic depression, post-stroke i
depr dissilem , inchedss dpaetingle srhizoaffastive degrres end sphirapaesgia; sleep
i ncl ydi ' [ ' ' m xed epi sodes
and Hanics JRNlE HPRLARR Kot BRP il o Ve epr sodes,
ggasonal Bfahepidsi ve tihi dpders, obcpulitioms dehick saso e Beafed by the
bi pol ar depr essi on_ BP | 0 ' ' | . .
dyst RYARAE" ’cf;?lsl?ﬁ?{r?ﬁma?ndp 3 ?cg%ff%{s (ri:lgzvleg&l nagg %g rgS @ggﬁ%ldee?réssmn’
agor ajeldhiga fors exinglle, pdeptEssiororin shmpt eapidridi depressiert iim darkinson's

glms io{:}gt%%%ép{)/sg-grlggég%ﬁ%H%%Fﬁo%xge%elsselbn,a e%%e é(ilo il %Qﬁe%&awﬂﬁ human

immunodeficiency virus (HIV), Subsyndromal Symptomatic depression, depression

30 in infertile women, pediatric depression, major depression, single episode depression,
recurrent depression, child abuse induced depression, post partum depression, DSM-
IV major depression, treatment-refractory major depression, severe depression,

psychotic depression, post-stroke depression, neuropathic pain, manic depressive



dependenci es, including, for exanple, addictions to
al cohol, cocai ne, anphetam ne and ot her

w@soochedaes nul ants, nor phi ne, heroin and ot her PEI/mB2d06/002977
agoni sts, phenobarbital and ot her barbiturates,
ni cotine, diazepam benzodi azepi nes and ot her
psychoactive substances; Parkinson's di seases,
i ncl uding, for exanple, dementi-8-i n Parkinson's
di seadlwsss, rhmﬂudﬁh&tpamic demrehsive dlnesy Witln swreidspisodes taad diawie depressive
neaddis: 82 gHERRE Crood Uikl SFERIR, otar deprosion BP 1
Wi t hdbumﬂﬁldepmsmmeE II agenmsdwreammd whthaiyslily:glaaﬂylsthymia phobias,
ment aI der; chroni

dj |
fati gt ?ﬁ%ggﬁr‘% m@ ’Ef‘ g agc%{c? s@’i"@?s of SRRlE clthblaS eating

di5s ordiberderse dhtikpy o€ eiﬁn‘q@d‘ d@biexROMRYS3h Ut rBuCPihﬁaQ ne®bS; chemical
such as sommti zaji on i sorder, conversion disorder,

pai n dgPegArsESS, K FPRRPsaddsays i dgioprfogaine, ‘amphetamine

di SORAEr othen dbé‘yf:ﬁfsﬁﬂlhlaﬁisedmgﬂpﬁﬁédel'iermﬁn An@ OBBERT QifM  agonists,
NCS; i ncontinence; inhalation disorders; intoxication

di soPBerobarbialang. Oﬂéﬁﬁ paditiiates.acQie; dinepnsbangediazepines and other
per i phRLadctive ldﬁ&%t:&}’ PafRB8&d ARLHIEL '1&:11%1@6 Sfoc?r g!aﬁfﬁ[ed @bmentia in

| ate l'uteal phase dysphoric disorder; speci f
d@v e Pasispr'a| digsaser a@rrgleptssmuceéowkmmmsns de rt@ﬁa/e dyskinesias;

a pati£Atnes 15@{1411{{% € o OcxAR F:t eftaBhe® %Qoélfd\%&t\gﬁly vgscu ar disorders;

response to herapy after an i1nit peri
sat | sfithdrapial syndmm see-asserated tpagtingomd anental nigdoudisy gpathy; bipolar

Tour gt &ep Q{réﬁésﬁtlgﬁ%s AR i LdRe Jﬁﬁenqgéss Rsﬁ]d%gp disorder;

of the tréatment or-prevention may be
anot Iqmioth)(IaWpI(hﬁordehLe sopmatvfdimi rdispededs ofuch hes t soemtipation  disorder,

pr ' . I t.han 2 hu
g%ar ﬁgﬁéfg{%ﬁ(% Ca}sp%g ang {3 orﬁgra h ohﬁonfin?% gxp(gﬁmg)hgf disorder,
f or nuhdifferentiatédl drsoﬁible amd Bminaidﬂrm INDDS; dinebnliasee;Siahdlstion disorders;

there acid.addition e fornme
act S GHEERnBPRER R copeitPel Bose B e briae propety:
acet pbg-traaspiads t sidess, d%ﬁlb@atla&e Ineay | phiass dysphoric disorder; specific

bi car bo ate/c syl phat e/ sul phate, borate,,

cans ¥ oé’megfa? ‘ﬁ%oé eI 0P @y Sé{f“go ME.o Phngt Batient’s failure  to
Romakaikain @bhlt@sﬁ{&c&y @esp@isbl QﬁSSHIQ;her%W&Ré& @R @fifal period of satisfactory
hexaf | uor oph Hat e,

hydr SERPHF 36‘ FSSFdFﬁénc 'Efb‘F‘?fWi Bt de,

hydr oi odi gghh efirtifle, th&RbANRRed bREE HeBtmeNPIFirbvention may be a
mal eate, nal onat e, nesylate, nethyl sulfphat e,

naphb¥im 4s anvther x7a9n14 the mapelin Aegdeof thy trqajment or prevention may

Or Ot 8¢ £ mafvh@ll 8ih8ys thXh ArhAL €,
panoat e, phosphat e/ hydr ogen phosphat e/ di hydr ogen

BRosphat ePhamacentisally accepiaplersalivof thacempainds of fyrmplatldnclude the

{ osyhah aciich kiatbbeQnogegbat e salts. Suitable base
salts are forned from bases which form non-toxic

sal ts. Ex3pblescidrdditign salverafomridiromacils yihishretm non-toxic salts.
benzﬁu}h}ﬂgs irﬁﬁ!d@'tﬂénace‘%ﬁal dsﬂeﬁtate, benzoate, besylate, bicarbonate/carbonate,

bisulphate/sulphate, borate, camsylate, citrate, edisylate, esylate, formate, fumarate,
30  gluceptate, gluconate, glucuronate, hexafluorophosphate, hibenzate,
hydrochloride/chloride, hydrobromide/bromide, hydroiodide/iodide, isethionate,
lactate, malate, maleate, malonate, mesylate, methylsulphate, naphthylate, 2-

napsylate,  nicotinate, mitrate, orotate, oxalate, palmitate, pamoate,



di et hyl am ne, di ol am ne, glycine, |ysine, nmagnesium

megl um ne, ol am ne, potassium sodium tronetham ne
wa@pa7/penes salts. Hem salts of acids and bases PEl/IER0&®002977

be formed, for exanple, hem sul phate and hem cal ci um

salts. For a review on suitable salts, see "Handbook

of Phar rraceutl cal Salts: Properties, Selection, and

Use" and Wer é? VCH, Wi nhei m

Ger nﬁl?ﬁﬁP yoge%ﬁaoseg%ﬁg‘v&g PhoRbafen FSHRAFER Sipggpte: succinate,
exi Startrdle, ARy RAtelin8 ahiUdtRdota0dalgol vated forns. The term
"solvate' is used herein to describe a nol ecul ar

conpl ex cHHigPleshasy wlie LApEfditen bases iwhidntomh ngpidpxde salts.

st oi ghi QB! 1 GOt Dimidfifn, OlarfiRiLE, mﬁia@mﬁ@utaaﬁﬁin& Y choline,
accept abl e sol vent nol ecul es,” for exXanple, ethanol

The digthylantinedr diodming @mreyelysmhe rmagiegumo| wegluming, olamine,

wat e gﬁgn Dt"P'LﬂQ‘!%L the invention are
conp %tiéesglﬂég a’\grc at g‘fe@%ﬁr ug- host incl usion _
conpl exesHehigaltsiof acidn awbbesesmty tloo b bratdrfenenatipl bemisulphate

sol vg em1 aqcemq%g and host are present in
stoi C ¥¥i ¢ Or “non-stoi chionetric amounts. Also

i nclu d e d Ecrrea aonipl emesultablet k@ts,d sagg “Bandbenkniofi Phammcentical Salts:

0 SPRPERRo Mo i S SRl SRE T oA T, Feinteio,

r esuGeinngyca90p). exes nay be i oni sed, partially ionised,

or non-i oni sed 0 evi ew. of such CO exes e

Onar o st e Timgtuids 3 4bS T ERicl mt Pl R IR KiigiyeRd nd sotvated

1975forrn|5'l€ﬂi%|télﬁf s6lvatal is us@f IRr & eedestibecOmplietiatcotiplex comprising
e references to salts, solvates

for i nc nd
conpie ol he EmRE? b g OB Gt eLOIchieP e RseEE jfone or more

$8! t phdriedcandally TAGe AU QURER Ablebiles, | fo¥ @RAMPI8, kethahdldGhe term
conpounds of fornmula I as here|nbefore defi ned,

i ncl L}H’IdW& & gonleyied wibem prad salventisyesy habits t her eof |

and i somepms;yhdiekRth thd fobsOF Y iRRhGRAre BRPIREY dueh @8 dlathrates,
tautoneric isonmers) as hereinafter defined and

i sot Biedest ipclpsien Feraplexpheris iafcoptsashin the|aforempriiongd) solvates,

of f QM Pald KRPLRIJABY 8RR @honTBRHiE PN IBREKibiBetFid aBRnts. Also
atons can exist as two or nobre stereol soners. V\here

20 r utcladed are somplexesanfdhg drug pe@m@gtﬁv@ e mgtejorgarig@nd/or inorganic
ener gym ﬁo%@ﬁt%_%hlcht ﬁﬂ& %e{n' %:tﬂfcﬁl Hl@{dcsép ﬁonts%&&ﬂgﬁétlné Mrdounts. The

can occ hi's can’t ake orm of proton
t aut casulting mmme}@@npwn daissfl, agiabiy liepised coympadioriiseg, For a review of

fore

so- cai : 8§1 8 hggén J o%’té?q‘ls |1%@c£%8%3?%%b\1,\ﬁ g’hugus’f 1975).
contai n a]ierameﬁtmtallcreﬁmre:by to tctmlfomhtﬂscwﬁfdnhala laingludg references to
95"Pg lf{s], solVates F4 ch comptlexes hereop A 95 va}té/s Ra ggmplé)geg%% Latflthereof.

The compounds of the invention include compounds of formula I as

hereinbefore defined, including all polymorphs and crystal habits thereof, and isomers
thereof (including optical, geometric and tautomeric isomers) as hereinafter defined
and isotopically-labeled compounds of formula 1.

30 Compounds of formula I containing one or more asymmetric carbon atoms
can exist as two or more stereoisomers. Where structural isomers are interconvertible
via a low energy barrier, tautomeric isomerism (‘tautomerism’) can occur. This can

take the form of proton tautomerism in compounds of formula I containing, for



I ncluded within the scope of the present invention are
all stereoi soners, geonetric isoners and tautoneric

wo orom®4ap3 t he conpounds of fornmula I, includi NnBCT/B2006/002977
conpounds exhi biting nore than one type of isonerism
and m xtures of one or nore thereof. Also included are
acid addition or base salts whggein the counterion is

opti cal | gny Qg'fﬂe 5| BCLALAIA" valenkd Shdd ism i
or rg%gﬁx%?a% gl\rﬁﬁ%’xféﬁ%l (ZI?( CL AP ??’a?lg or 5??&6& ni ne?merlsm w
Unl essmatuinés whislecintedih araareniatic meietye Frfolldves that a smglagoagound may
herein,. . ncluydes f r .oro, bronp and i odo.

Unl eg’ghﬂal[??g?e\b\iﬁasneonf ggg S(élgglllsgie term" (G -C 4)al kyl ",

as used hmekted withinl thd esoablitiat pebsens tinangdt acchall rsteogoisomers,

br anched hydr ocar bon grou aving.from1 t carbon . .

o AR TR AR PO Bl of (GAURER ot
| - pr egifpounds Btbiting rhord tayilone 89e bOisymedunt] ahd hiittyles ofldrieSor more
al so_applies if the, al k;/l, g{iﬁug carries sufstituents . .
or i therpoburleq inglided ey Acih AP GF Gas, SaUS gUicrgip 1. punterion s
1- COBpticedMy adtfie, fof&linple, d-140d MLiysihd)lof BSerBichk kle, dl-tartrate

i ndicated, the term”(d-C 4)al koxy", as used herein,
i ncl A0d8rgRNgi ght - chai n and branched al koxy groups and

el udes {ipfssCHRdRsE ifiRlaRAX the t8iONY0”, Bs REAMRYN, includes fluoro,
I - propoxy, n-butoxy, i-butoxy, sec-butoxy and

t - bueldssp; bromeasd iodpher wi se i ndicated, the term"(C
2- C6) al ky{iRIR&" oth@wist SRELBAT Bk e A8 WdRRy R, & ¥Rb %kaein, includes

radi cal derived fromstraight-chain or brfanched al kane
cont sateraied, ftraighi-chairombranghbd hydroenrkon Exuinprvng pm 1 to 4 carbon

(C2- | kyl [ I € 0 . ;
2 AR LENRE 35580 LSRN R0, S S, . o
(31, 3bpybpyd eheyl. Thet alsorepiligh dihthe (allly] 4rdnpt garagsejubstituents or is a
pent anet.hyl ene apethyhepe 3 W

o AEabpe IR B e ARHELE S OTCR C R PR EIOREALS o

her ei n, | Yakssdelersat indahied, the ooy (:HC)dkoxyt ey obddderein, includes
group_hayvi 3 6.carbon atons _and i.ncl udes f{or
Oxanbraishts gad Born LRI AR i B Boioh G helethethony, sty
cycl ahpeopoky, ilgndpes R ndhueyyi-meodynsicdatoaast and heutd:er m

"saturate et erocycl e"., ed her.el i.ncl uges a .
2Brr bt cdORBROCPERTE SHiRS 13 o g op o™ S Tsed herein,
menb ﬁfcﬁxdeé/\ﬂ Hﬁﬂ]eﬁt&ﬁdiladl @srivledfidnt @tgzﬁghtalhﬂmor En)ﬁadliﬁég _aﬂcalﬂé containing
saturate et erocycl es are azeti.dpnyl, rroljdin

ona. Boporii hyroolionss PR b ACH Helk b Sivet Rl s gtytene
" het 9RO (B -bihyleRSoUS BAhIRAO] RimdtiGdnddeS-prepyRmy); tdt@methylene
or bicyclic heteroaromatic_ groups having 5 to 9 and 5

to 16L-#-PRiglcempestenctylrae epd Rxgmetiiient, contain 1,7 2, 3

95 4 het epaRLOthddwiskeln@fhRE {he ORI i (CLOSBCIAAKYFERs AREU herein,
sul phur. The heteroaronmatic group can be
uns ulstydes, satgrated monocyclic carbocyclic group having 3 to 6 carbon atoms and

includes for example cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.
Unless otherwise indicated, the term “saturated heterocycle”, as used herein,
includes a saturated monocyclic groups having 4 to 7 ring members, which contains 1
30 nitrogen atom. Examples of saturated heterocycles are azetidinyl, pyrrolidinyl and
piperidinyl.
Unless otherwise indicated, the terms “heteroaromatic” as used herein,

includes monocyclic or bicyclic heteroaromatic groups having 5 to 9 and 5 to 10 ring



nonosubstituted or disubstituted. Exanples of

heteroaryl groups include, but are not limted to
wao bdogpkmany| , furanyl, pyrrolyl, pyrazolyl, i mPewm2p06/002977

oxazol yl, isoxazolyl, thiazolyl, isothiazolyl,

triazolyl, oxadiazolyl, thiadiazolyl, tetrazolyl,

pyranyl, pyridinyl, pyrazinyl, _gyrimdinyl,

yri I n t Zipnyl op 148

benz?é‘?ﬁ#bgﬁéy’fesﬁe" 34 e AR 32008 o S RUBREREE) Bk fom
i ndohiptoger, nekyzent yand q@mhunyThe h@tpmltomayt , rogogen rbel yispbstituted,
Ci nnﬂlo‘npé{llbstit@tlg& B@hi@&ﬁspéﬁ ed Eﬁ%@l&y@h@{e?ya}'yl groups include, but are not
qui nazol 1 nyl, I noxa nzoxazo
benz titnited 1@ Itl;iéphebf}nﬁlrmydqwubgyl,,pyl‘azn%fluﬁéuzyllyl, oxazolyl, isoxazolyl,

b nz h| rrolo razi nyl . .pyrral ogyridin
o e R

_I nv e pymdimlemammuﬂﬁdmﬂ ﬁ}@fdmhih}a, ’tlnaﬂﬁﬂloﬂﬁﬁd&@mgp isobéhzofuranyl,

i nvepti op na repare e ral. pr.ocedure

ShowRETR b i ein ool L Spdda, BT, SoHeyla  purins

CoNpguindisnydf 1§ inbB, mUlrﬁlofnl})l mawzﬁﬁﬁr edplasyridaiy, O\Qﬁlnazohnyl

Step A An_ary rom de of theg structure2

conv 6\“!1%’8‘11%1 an PSRRI Het drenFat ‘F%‘g)de ntbengidpzalyl, ahenZOﬁ‘ranyl

Q0 9aBetzothitpHBaAy1, %ﬁ@l&gﬁaﬁﬂﬁ%y&mdﬁhﬂﬁﬂ asd ﬁﬁ&&@ﬁ&idﬁﬁl

organoti tani um organozi nc no er, .

or ganoal uni num r eagelietailedDegs Al al i de

(Gi gnar drreapgidhid oF foﬁﬁlﬁ@ﬂ&kbrﬁm l%m}feQﬁ‘Qﬁﬂgn gy be prepared by the

preferred. For exanple: the or ganol i thiumreagent can

be pewisel erpcppre wemiinfchsmedr yl broni de (2) with

nBuLi. The reaction is typicaljy,£ffected in a

reaction-inert-solvent, such as tetrahydrofuran, at a g s

t enper at uge Q@tvveen about -78 O®‘gfil about room N

t enper at ureN” To this organol ,wi‘* iu reatgeé]t at abou

- "R® Step HO

- 78 0GR dded®®%sol ut'i of

oxocycl bh tanecaﬂrdb)@xyl ic a . O g amifdteuming 1988,
3841 Bn Org. Chemy-@996/ 61, 2174), pre-c®&ol
-78 0C, V\,here preferred solvent is tetrahydrofur&n
After coiplete addition the Peaction is allowed tg,t.,
slowy warmto roomtenperature to yield a conpound of
the general structureg3..Step B: Internedi atg of the
general structure 3 rm)N be reacted WlthR%)prl
seco gy am ne of® o~|- I ryrul a HNR1 ere Rl
and %—gﬁre*a def i g EtQJTU /

Se inthe—;gelflcatloh ni Re, stk
t he pﬁ”’é%‘a&%ce wof [@7 coupl i ng PEHRENt &u 7 Benzyl Chloride

N

- di cycl ohexy#' R Formation,
© e}
5
Formula t
RL, .R®
RG 4 ~ e
n(RY) a(R%)
]\ X Cl Step F ‘\ A R6
I"«’Z F Displacement R? =
R1-N R1'N
O O
7 8
15 Formula |

In Scheme 1, compounds of the formula (I) are prepared as follows.

Step A:



carbodi i m de, carbonyl diim dazol e,

tri propyl phosphoni ¢ anhydri de, al kyl chl orof ormate,
Whe®(/A4992D- 3- oxazol i di nyl ) phosphi ni ¢ chl ori de, PCT/1B2006/002977

benzotri azol - 1-yl oxytri s( di nmet hyl am no) phosphoni um

hexaf | uor ophosphate, or any other such standard

literature reagents in the pregegnce of a trialKkyl

am ne bas e diiso et h

ani ne, ! erly}'% n%ger (B_)f h? %ésra&ﬁséﬂlncpt%re%ﬁ chYeéé%d %’ én gaXAmetalhc

tri etelagdn&mslitél ans:e an pr@ﬁellthmdl cangimanaighesiuny Nhalide, organocerium,

reaction-inert-sol vent ethyl acetate i.s A

pr ef STEPR nf%morgf‘g"%’&f’ 't 8rgﬂ‘ﬁf°6@er wer @gF%O&ﬁﬂmm“m reagent.  An

t enpwga%dn{a@?¢sﬁlnp hefidy (C&fgnaldereagefnt)r& drBholithasy |raigexd is preferred.

unds of t eneral structure 4, a c¢o
For mipeexpmble; dbp esEanofiiin 288, o8t bg H@P%‘?C]EX/ ea%rw%arﬂ bromide
(4) 5 vasGEwRL Thetabionie8pichefctdddh aWedchomheRGbFent, such as

preferably with trifluoroacetic acid, either neat or

i n atefralydrafiengn ¥ @rtempesrtpehetwesy éPP“éSWre@ Ayd gheut room temperature.

chl o}, dgs0 Brg%\naltﬁiihﬁlh LRt hanBodl - reacki Mled a solutlon of 3-
t enperature Trom about roon1ten8erature to the reflu
{

t enpexesydelataecarbexylipagidnJ. &l hed, 1988 3Bhband 750m: Chem.
hg t 'P@d? bef ﬁhﬁl? ﬂ)ré B&diLd R)n——’;Se@ %Ifé}é‘f)ﬁfente@ inv@ﬁtdis Retrahydrofuran.

conpound e general structure

D: Reddiet ¢Qmp1@¢ addigorcthe Iresgiiereis @lloye) tocﬁé¢wlﬁ évarm to room temperature
acco EH%llélﬁ Q%gmgé{mﬁ%?ﬁl% Qfkr. V\ﬂfstr&éare N a

reaction-1nert-sol ven# ere preferred solvents are

et hyl al c@#mB: and et hyl acetate. The reduction can be
acconpl i n 0 t .
catalyst Pt SEbOUTO0H AR HRNLe TAePd il fmary or
W | kbaeemmiahysamiat af gaderal formula HNR R where R' and R are as defined in the

[chloro triphen hosphi ne rhod
pal | shge @ﬁ? t%\e;m r%/ )}%nprg RS, 8% Gco(y’lg re)a%ént such a:(‘ éSlc,yclohexyl
a COHﬁmﬂﬁdum?f, t&hﬁ)og?heﬂﬁimdﬁmléwl ﬁlpl'opylpﬁbqqhoﬁc anhydride alkyl

Conver.si of be | am ne ene uct ure
(o) EomEREge: BRer e e RRBTER Crde tgoipeL1sioy-
i s aﬁﬁ(&iiﬁéthﬁlbﬁiﬁw%oﬁtﬂmﬁﬁﬂﬂhé)daﬂfﬂordﬂﬁﬁlﬁhakb?d)rIdﬁytd‘ﬁlﬁbr such standard

é@@%&a@ maggr[tﬁg{fr%ﬁ ﬁreser}gm 0 I . al]gz(l: afgl.geo Fa%gl,gsic}y %szyefhyl amine or
Reac jifdpropfleth§) andinb, viRkdiy hﬁ@y?h@ﬁfﬂhbﬂ&taﬁhydﬁda and tnethylamme are
reaction-inert-sol vent wher e | or oet hane

met hi PEETedHogbIgEoR Tea pragir-ingitsolyent, Whee Pihashacefate Is preferred,
t enpgbAl-Ugechib an abatire 1dddn R fpelcauﬁ@ RIPrCARE KRR the N-acylated
where roomtenperature is preferred ives benzyl

chl oremaRosngs ofithegegembytactusy 4. g compeund p} Forgpdal. -

Reacti on Qgp@he benzyl chloride (7) with a prlnary or

secondary am ne of
Elimination of the benzyl alcohol (4) is accomplished by reaction of (4) with

an acid, preferably with trifluoroacetic acid, either neat or in a reaction-inert-solvent,
such as methylene chloride or 1,2-dichloroethane at a reaction temperature from about
room temperature to the reflux temperature of the solvent employed, where about 75
30 °C is the preferred reaction temperature, to yield a compound with the general
structure 5.
Step D:



general fornmula HNRIR2 , where Rl and R2 are as
defined in the specification amne, in a

WO e@ch#aes i nert -sol vent, where 1, 2-di chl or et haP€T/mB2006/002977
nmet hyl ene chloride are preferred, in the presence of a
tertiary am ne base, where triethylamne is preferred,
at a reactlon t enperat ure fron1 bout room tenperature

to the r te erat e of ol vent __enpl oyed,. )
about 55 ux%o pqrfg “fenf‘g <§)e°§n ?%fccoglpeﬁ&ﬁﬁawe?n of (B)ina
the @@ﬁﬁihélherf-ﬁﬂ\@;l’t aNHere pehere sSlveRs ARt &Ry, aldbhSl har MYl2acetate.
1 For glln Schene g) gé%S of the fornula (

are Eggé’fﬁ yebign 53 hegcp ish BYEEYCaEEh 835 b bt i P%,‘é‘f“ii61’%‘“’"‘1}’St

can Qﬁer@cc%‘i’@%ﬂreﬂhedh}lél%g@ﬂatﬁ)han ChatalysEONdird | Ofwln&&%h s catalyst
gpear in the literature and known to those skill in

e khlorotyiyriphenyighogehineyrhedipg)lofor mypHadisay 5(1&)ww% wnaewtlvated
al ky+ar$lﬁ4tb% i é@ug&ﬁ@m@bm& g&ﬁka@?b%ﬁ% a2l kyl broni de,

or al kyl In tthe presence o ase where NaH is
preferredtemBid in the presence of Nal or NaBr, in a

react i on-4ReLtiof 3k Y&t anﬁﬁe% ?t}g: e kx?xét&re o%@nﬂy? chlorides of

preferred, at a react ure 0
t enptbe acvard sroctt@Q 7D, acmreplshﬁlsu@@ ¢anditior fdescribed gi the diterature,

|
150, LRAURIEE R SRSl Srhical Souh i B Pad 5 1090
11 Fo61RTI2R Redecomof @) ith mt}@bﬁémfcﬁmmmmmM—mért-sﬁeem where
f .
of " ot B oG RO Bhe Pleridh 18 BRia B FpgtR GobeiHre from
; | uogtionad78g t6 eageRinpeiaties whersnoon desr_ql&iakt;frbesf wefeatdlgives benzyl
or everal reagents are available for
\%F%‘?d}?ﬁo%% ° gfe B‘Tlic%?% 1kyl fluorides, for

Esxan‘pl e, @Etwel I, Charl es G et al (Bioorg. Med.

CBJ;g'Im Lqe L 1}1% ?epﬁ/l tzcg]é)nde 6V§flth a pzrgr?a)ry uotr Islaclzo%lgary amine of

general formula HNR IR?, where R! and R? are as defined in the specification amine,

in a reaction-inert-solvent, where 1,2-dichlorethane or methylene chloride are
preferred, in the presence of a tertiary amine base, where triethylamine is preferred, at
20  a reaction temperature from about room temperature to the reflux temperature of the
solvent employed, about 55 °C is preferred , gives (8), a compound of the general

formula 1.



literature utilize DAST for the direct conversion of

al cohols to al kyl fluorides. Reaction of hydroxyl (3)
wowaoh/o183 2- met hoxyet hyl ) am nosul fur trifi uori PET/IBR066/002977

reaction-inert-solvent, where nethylene chloride or

tetrahydrofuran is preferred, at a reaction

tenperature from about -78 OC_t? roomtenperature

gives ( 11), a conpound of tgg orzrrul al . (see Step E

above) Step F: (seae Step F a enpl ary compounds

of formula I i m@cordance with the prespemt I nvention

are the fol (R R

N-I\/Ethyl -5 P r\l“dlﬁ 3-sbeN- [ 3- (4- {ag(kglbolu

n- F1 StepE

-yl netRyl eroxy) - -ORuEY] et ami desgnzyl Chioride Formation,
[ 3- Hedhexy? 3- (4- pyrro ?rgl n-f’-w | - phenyl ) - ¢f1"GBut

yl]-no hol i n- 4-yl met hanone; 3- (3> Chl oro-4-pyrrolidin-
1-yl et hyl 4 henyl ) - 3- hydr oxycycl obuwanecar boxylic acid
net hyl arﬁ‘l’fﬁf‘é'g 3- (3- Chl or o- 4- pyr r ol MY

1-yl net hyl - phenyl ) - cycl obut anecarboxylic acid R(.R®
nmet hyl am de; 3- (&4l upro-4-pyrrolidin-| (R"')

-yl et hyl - phe [3SHy e oxYyel aput anecarjg(%ylllb a&’d
met hyl am deg? < or o- 4bigkgemet i di n- R

1-yl met hylgp | ) - cycl obut anecar boxylw&I
met hyl am de; @3- (3-Chloro-4-pyrrolidin- 0o

1-yl et hyl - phenyl)9 3- hydr oxycycl obut anecar bpg@&ahc acid
di met hyl am de;

[3-(3-Chig %éhé]fné)i’ g&&woﬂmﬂo&'{ﬁﬁﬁﬂ) 2R84 a3 TR OXY

-cycl obut yl pi peridin-1-yl hanone;
35 (3- Chl o¥tep.@: pyrrol i di n-

1-yl met hyl!‘l E _egﬁc%oﬁy%ﬁogygﬁ%k@%%ﬁngﬁﬂ Qﬁ é’zlrél Ccoﬁ&ijtigns that

I sobut yl - pyrroli | n- _
1- y| appedmyih tmﬂéﬂyﬂuye a@d memwtwlsbl&iad trthe at. bidoryekargplagiabtion of

o< BB LY 5, ) LB L8 i, o s

aCI droiéidhyﬂl thetpedsermh pila baspwham Nb-}yisnmfb’tyéd) amhindleg presence of Nal or

i@ 5?@6%%?}{ gﬁ%%{%‘e%éoﬂ{fg}; S’ngélp%}mtfglﬁle&lgg?eblg )?foei%ed, at a reaction

temperature of room temperature to 100 °C, where 65 °C is preferred gives (8), a

compound of the formula L.
Step E:
(See Step E above)

15 Step F:
(See Step F above)



W0 eopcloghes yl ] - (2, 3-

10

15

20

acid cycl opropyl net hyl - net hyl - am de;
[3-(3-Chl oro-4-pyrrolidin-I-ylnethyl-phenyl)-3-hydroxy

di hydr o- 5H benzo[f][ I, 4] oxazepi n- 4-yl ) - met hanone;
3-(3-Chloro-4-pyrrolidin-I|-ylnmethyl -phenyl)-3-hydroxyc
ycl obut anecar boxyl i c

aci dret hyl - ( 3- net hyl - pyr|d|302:ylnethyl) am de;

3- (13- Fl uoro-4-pyrrolidin- bcheme 3

-yl net hyl - phenyl ¥38%hydr oxycycl obut anecar Bxy¥i ¢ aci d
dlnethylanldaﬁQ 3-(3-Fluoro-4 pyrrolldhmﬁ

1-yl met hyl - ph ny

-yl - met RAngn¥; Froroat
3- ( 3- Fk! =4 pyrrolldlﬁmTam" nny enyl ) - 3- hy dwentyd
ycl obut anecar boxylic acid isobutyl -cam de;
3- (3-Fl uoro-#4 8yrro|idin-I-yInEthyI-phenyl)-s-hydroxyc
ycl obut and€&'Boxyl i ¢ acid et hyl am dé&emulal
3-(3-Fl uoro-4-pyrrolidin- RL RS
1-yl net hyl - phenyl ) 43y hy roxycyclobutanecarboxy“w& agi d
et hyl - net hyl - anlde X cr SepF
3- ( 3- Fl uor o- mﬂpy i n- I-ymﬁa&h%l-phenyga- tan
ecarboxyllcRa i met hyl am de; gtN
3-(3-Chl oro-4-pyrrolidin-I-yl methyl - phenyl )g 3- fluoro-c
ycl obut anecar boxyl i € aci d dinethylanide 1
[ 3-(3- F 0-4spyrrolidi hen obuty
1] -pyr rnloﬁocil%}ne 3, %mypundf Hg t%lg F‘]c}émnﬁ ( are ]9 eparé(A 23 fgyogv
3- ( 3- FteoHO- 4- pyrrolldln | -yl met hyl - phenyl ) - cycl obut an

arhoxylic acid.i

BER e Sorinh pERe dbie SFhelEe (oh withe Auprmasipe eaket aives

ee@ﬁﬂmxdd dfth@gdndrat fdﬁthﬂB deSevaral Rafdntiodre avkilahle fal dogivedsion
é{)%? %h ﬁﬁ(ygﬁ%/ﬂ@.e fgrl ég(grlilltp e[] (ejgﬁ\r;vgl(fx lllalrl(c:as %(,: Ietdal (Bioorg. Med.
[ @hel(ns b@@d me e By .o_aéoml ng6= llzevé) mﬁhbesl BASENDer 3xdrhpley @-the
cycl obutyl j-piperidin- - met hanone; )

alitersture | Witize DARY foy thgi ‘erft GPRHSTSIRA © gﬁ&ﬁ’wi oy aflgy], fogrides.

yﬁb&ayﬁ Q{feﬁy”’cfr@;@%ym Cwﬁpllﬁis(i-%ﬁhié %éthﬁﬁhﬁﬂdsul&m fiffluoride in a
| or o-4-pyrrolidin-1- phenyl )-3-fluoro-c

y@p@mwm&iw@bmer%ma@ylsnecgkéwﬁrqsﬁgﬁr%@rﬁ@mhﬁpggmd at a

reaction temperature from about —78 °C to room temperature gives (11), a compound

yifol istB- 1

of the formula I.

Step E:
(see Step E above)

Step F:

(see Step F above)

Exemplary compounds of formula I in accordance with the present invention
are the following:

N-Methyl-2-pyridin-3-yl-N-[3-(4-pyrrolidin-1-ylmethyl-phenoxy)-
cyclobutylmethyl]-acetamide;

[3-Hydroxy-3-(4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutyl]-morpholin-4-yl-

methanone;

PCT/IB2006/002977

Benzyl Chioride Formation,



3-(3-Chloro-4-pyrrolidin-|-ylmethyl -phenyl)-cycl obut an
ecar boxylic acid nethyl am de;

W@2@03/0Fe®dr o- 4- pyrrol i di n-1 -yl met hyl - phenyl ) - cRCT/ti2006002977
ecar boxylic acid nethyl am de;
3-(2,6-Difluoro-4-pyrrolidin-I-ylmethyl-phenyl)-3-fluo
rocycl obut anecar boxylic acid mi&hyl am de;

3- (3- Cnl o,.}é@aé}ﬂgé- -%@Iro 1d1n—11-yl¥nertE% -pMenyBr&eh}){irgx 3-fluoro-c

ycl obut a
aci dagezldwiane(cb@bkﬁmdfd%auﬂaﬁrdé~ yl net hyl ) -am de;

3-(3-Chl lidin-1- 3-fl
yCI( obut a?ﬁre(%a@}ggr%-&glr@:g;]wl- ]¥nethy1-p enyB—cyQ?/ Lutanecarbgygyrhg ¢ acid

cyclgl@%ggﬂ,dgethyl mathyl am de;
| or o- 4-pyrrolidin-

15 yI net hyd- Gpﬂé«?rwl)pm@lﬁmowh@;hyl -phpyD13rhydgoxy- -
d| hy 1clakla Adiiaagei n- 4 yl ) - met hanone;
W@b@{%&%ﬁ%ﬁro 31493?1 met h {Jhen yl)-3-fluoro-c
yCI obut arfe(SaEl‘g@}Q{;AI—pmohdm- -ylmethyl—p enyl)~cyclobutanecarboxylic acid
aci dglg%ll}j%l (fes nmet hyl - pyri di n- 2-yl net hyl ) - am de;
[3-( uor o- 4- pyrrolidin-I -yl net hyl - phenyl) - 3- hyd
r oxy cy ¢l BBuEylbio-4-pyrralidin- Hylmettyd-phenyBt haydoorey- [ 3- (3
L O%yckol‘lofl{aneca be¥y1rcoa|(cj‘idd dlmitii%\ém t hyl - phenyl ) - 3-11 uoro-¢

nmet hanone;
( 5- Chl dB {QB-Ehtdrmwp@rréhqhwl FydinkitlyRptienyl)-Brty tipky-oyd ol }- 3

- hydr.ox anecar boxylic acid isobutyl-am de;
3- (5P léﬁ‘%@/gg % 489 4- pyrrol i di n-1 -yl met hyl - phenyl ) - 3

-fl Iuor OCy£{3qmubmn@pﬁfcbﬂnyl-aneﬂQﬂ-@lhdsr@Dmh}}dre)@m de;

3-Flu (3-fl yoro:A4a- I|d yl met hyl - phenyl ) -c
ycl o@@i@ﬁ@ﬂ%ﬁ’?ﬁ&i’a |a81dd§% :lél?ﬂjaa’e 3- Fl uoro- 3
143-f1 uor33(34cmworzobyreblﬁmlr-ylniwwmhe@bemwd}m@ycI obut ane
carbox ic acid di nmethyl amd

3- FI &% q?ut@nf(csrbpr t?raﬁldéFy WPWBYIP’&F}WI pmidenet hyl - phenyl ) - ¢

ycl obu anegatieeyd-p a9tk 1)-3-hydroxy-
3- Fl uor o- 3@(3 fl uotr)%T4- rr9oI| a@)l rreth I- hen

ycl opiroRnERspheRsfic a@ldate<~' 1&W9hydfﬁgpﬁ9ql-4a!}ﬁlﬁgyl ~ami
3- Fl uoro-33 (@»hmﬂobmﬁﬁr&ldwr&ﬁﬁétwlanényntmﬁ&iy phenyl) c

gcl obut anecar boxylic acid isobutyl-amd
cyclobutanecarboxylic acid cyclopropylmethyl—methyl amlde

[3-(3-Chloro-4-pyrrolidin-1-ylmethyl-pheny!)-3-hydroxy-cyclobutyl]-(2,3-
dihydro-5H-benzo[f][1,4]oxazepin-4-yl)-methanone;
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-
cyclobutanecarboxylic acid methyl-(3-methyl-pyridin-2-ylmethyl)-amide;
25 3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-
cyclobutanecarboxylic acid dimethylamide;
[3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-cyclobutyl]-
pyrrolidin-1-yl-methanone;
3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-
30 cyclobutanecarboxylic acid isobutyl-amide;
3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-

cyclobutanecarboxylic acid ethylamide;



3-(3-Fluoro-4-pyrrolidin-I|-yl methyl -phenyl) - 3-net hoxyc
ycl obut anecar boxylic acid ethyl-nethyl -am de;

WQ p0Flogaed- 3- ( 3-f I uor o- 4- pyrrolidin-1 -yl net hyl PEhYEBRP06/602977
cycl obutyl]-pyrrolidin- 1-yl-nethanone;
3-(2,3-Dichloro-4-pyrrolidin-|
-yl met hyl - phenyl )-3-fluorocycl %Qut anecar boxylic acid
di net hyl %cnh’ I
3-(2, 3-Di hogos- RS YR Py Ry rogieeiy | ) - 3- hydr
OXy Cé&%idbbﬁh@@@@ﬂ}ﬂi@@&ﬁﬂeﬂ@l%t}ﬂ'l ginfef hyl am de;

{S-tS Chl oro”- CCA- i hyl {;)%%r Lil di n-| -yl met hyQ phenyl )
J- S- hydr oX P8Py lghnrﬂy Tmsthy PW“XDVVCI%FW&%%YIW acid
3- (BdIQg{}@[agﬁcfew pyrrolidin-1-yl mat hyl - phenyl ) - 3- hydr oxyc

ycl obut anecar boxyl i ¢ aci d et hyl am de

% (3- Chl G+6- thwﬁwmélﬂm-ylm ﬁmnybrﬁeﬂtquwm‘fhwmﬂaoxyhc

ycIo lic acid ethylam de;
Cﬁi?{%&g 4_&%)’R 2-nmet hyl -pyrrolidin-|-ylnmethyl)- ph
enyl] 3- f[Bt(Mbm;m@wpmﬂ;du}-l-ybw dinhgiyd)-¢ycipbuiyHtpyaabidia: 1-yl-

{3-] 0-4-((R)-2-nmethyl -pyrrolidin-1-ylme%)-phen
yl]- %ﬁ%@é’tyl} pyrrolidin- 1-yl-methanone;

3-(2, 3- D|k(ﬁkﬁn@oaﬂ-mfynohdilnrldylmethyyplnmy])yyclfjhwba)rbwbt ob acid
angcb oxylic acid di nethyl am de;
Sa"?{ “fluoro-4-((S)-2-nethyl-pyrrolidin-I-ylnme
t hyI ) pI |b@yFlheroGymhmhdmmnﬁnmtﬁybpl}an)-cadblﬂltmbwbtamide; acid
3- Fl u[gro %V[B fluoro-4-((R)-2-methyl-pyrrolidin-I-ylnme
t hyl§ 56 - cycl obut anecar boxylic acid ethyl am de;
3- ( 3- Fl u@-@-Hu@yprpinotidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid

1-yl nmet.hyl - phenyl ) - cycl obut anecar boxyl i ¢ aci d
et hy%‘%ghﬁ?m(‘ﬂyfi FI uor o- 4- pyrrol i di n-

15yl met h){B {(BUTBIYS-H-poitoldiRut amenal iiexyl)-3 Gluari&clobutyl]-piperidin-
|sobut m de; and 3-aza-bicycl o[ 3
2. 24 Wﬁa@mﬁi(s(3f|uoro4(pyrrolld|n-

1-yl net hyd. aspdjﬁsﬁbhﬁpyrﬁmldr?wlpﬂ@@bw - Pives-Bpdetu@ned aboxylic

the exanples below the following terns are intended to

hav ea‘il‘h’é"‘?%}’ tesiitgmidener al  meani ng:
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic

20  acid cyclopropylmethyl-amide;
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
methylamide;
3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
methylamide;
25 3-(2,6-Difluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-
cyclobutanecarboxylic acid methylamide;
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic
acid methyl-(tetrahydro-pyran-4-ylmethyl)-amide;
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic
30 acid cyclopropylmethyl-methyl-amide;
[3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutyl]-(2,3-
dihydro-5H-benzo[f]{1,4]oxazepin-4-yl)-methanone;



BAST: [ BI S(2- METHOXYETHYL) AM NQ SULFUR TRI FLUORI DE
Deoxo- Fl uor: [ Bl S(2- METHOXYETHYL) AM NO| SULFUR
wa RioFoWa DE T3P: PCT/IB2006/002977
2,4,6-tripropyl-1I,3,5,2,4,6-trioxatri phosphori nane-2, 4
, 6-trioxide DI PEA: diisopropylethylam ne DV
d| nmet hyf or mam de l\/gSO rmgnes Im sul fate DVA:
di met hyl e e
Spect r ondtey e GugPLBe 1@8111&%&@%3}/1%331“8& Sslobpiageogrbonii
day (8} mé Qbﬁetﬁﬁ@ﬁedlﬁaly)maﬁﬂ)-a&;& di chl or oet hane

Et OA t h | t at g:
COUp|CI ng [%_y Difh 0%‘( ﬁﬂ?yﬂﬂ}ﬁg qsylm?q1§élr1%§§‘ﬁ}_£%ydrpﬂ Fﬁcéﬂiﬁutyl]

al urgyneiudyiAendMbiks; nmegahertz mz @ mass to charge
rati 0 (nmass spectronetry m nute(sgj%obs

ébser ved [PEr&-Difyare- dTPdﬂalzﬁqlﬁltYéfpﬁféﬂ@ﬁPﬂ Algrpagyelobutyl]-
Lhonahfofs.: retention factor (in
chrgjr?]'at g‘girﬁgp qgi@l:zt:0 retention time Emn chr omat ogr aphy)
rt: r oom3t(ér@ié@rat2uﬂ®r@-4ﬂpygbhf§n-éty1¥lﬂ yphesd - dhudreyy-t -
tripl E 1 d TFAA
trif |yg%]?]gglc%§ ED&JI 83(?&3%%@% et rahydr of uran TLC:
thin | ayéF(SdHﬂmnﬂbﬂngr‘aﬁwﬂﬁbdm-ﬂGélybthylﬂﬂlewlhmgml'f onyl
tol ue I t: apparent triplet
@ol vcé’ﬁr?’g e lgﬁggéé)bﬂﬁidgﬂ@gd W thout purification.
Yi el ds V\BFEumam@I-iﬁmﬁM-ﬁ)molm évyla¢thyliphged)-tyotabyientsarboxylic
t hi hr omat ogr aphy and NVR. Thin | ayer
chroar‘l‘ki{1 @tgglﬁ'i‘wfms performed on Merck Kieselgel 60 F
254 pl at esFlabrot3-(3gflubkd--pyelidinl swimetaylipheiydp¢sethbutanecarboxylic

Vi sua a,254 nm UV |l anp, and stained with
ei t &t éﬁ‘e@éﬁg‘%@s KMnO4 sol ution or an ethanolic

&Pl ut i on 30f1udR-37B e pRosEIRT-i ¢/aethd-phEhytyciblitingrarboxylic
chromat ogr.aphy unl ess otherw se stated, was perforned
wi t hecifs§tRgamidther pre- packed Biotage(tm or |SCO(tm

col uMms  USEIRGrol NG -Bick&:4iphablidh-2 imbigldafyl peghiiatecarboxylic
resonance (NVR) spectra were acquired on a Unity 400

or 5o ethy lmhwl‘éf-‘r 500 MHz for respectively, and 100
MHz or 125pmiyhie.- 4. E?sr-ﬂtila%: MRelidif3 BembhyieihénylFhRIBbERhecarboxylic

shifts for proton 1H NVR spectra are reported in parts
Yer 3nid isplntylraglidg i ve to the singlet of CDA3 at 7.24
ppm Cherg. @aﬂ?lu&@tlf%ﬁroﬁ - 11§’1ﬁehl'yﬁp E%ﬁaﬁ&;@ report ed

in parts per ownf1 el relative to
c ent @fclobpnaneshrbokdic acid ethyl—methyl amide;

[3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutyl]-pyrrolidin-

1-yl-methanone;
25 3-(2,3-Dichloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-
cyclobutanecarboxylic acid dimethylamide;
3-(2,3-Dichloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-
cyclobutanecarboxylic acid dimethylamide;
{3-[3-Chloro-4-((R)-2-methyl-pyrrolidin-1-ylmethyl)-phenyl]-3-hydroxy-
30  cyclobutyl}-pyrrolidin-1-yl-methanone;
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-

cyclobutanecarboxylic acid ethylamide;



triplet of CDC 3 at 77.0 ppm Mass spectra anal yses
were perforned on a APCI G | son 215, m cromass ZMD
W@ 2@rmsaes onitrile / 50% wat er) spectroneter. PPLAB2OGE02977
performed according to the foll ow ng nethods: Mt hod
A: Preparative conditions (Waters 600 & Waters 2767
Sanpl e Manager); Colum: Waters, Symmetry C1 , 5 rrm 30
X 150 nm colum, part # serl
M2921A015- %gl‘\?%%'ﬁ’)&mh‘g“ -1 o4 tﬁ“fhpﬁ %é%‘gf“i’r@ Sy Bobitanecarboryti
aci démbmphmmlvent B - Acetonitrile; volune of

i njection; 850 X 0.0, 100%.sol vent A, 0%
Sof vont _BI3-Proubsu-t R sty o S0 @) Hhenyl3-fuoro-

sol veyioHaivl hag,l 1_{;5@&1;12%@ 0% sol vent A, 100%
sol vgﬁl Bty;z#% ? O 0% sol vent A, 100%

sdl vent Bi{3- E‘%@W’@G* ((R- ﬁéﬂeﬂ!}’@yﬂqlm@s}’&n@ﬁbﬂi-phﬁnyﬁ%yclobutyl}-

sol v Hin-1 LW Qnonk! M 20. 0, 100% sol vent A, 0%
sol ng'r}‘%o B,m i lryowﬁZOI’JKmI\fass spectral (m cromasszO)

condi t i ond{(2,ERidhldrerdypyrelifin-13yldethPophenylypycld@itanecarboxylic  acid
Extraﬁl%l o 3-0; RF Lens (V): 0.5; Source tenp.

(00 Zol vat i on tenp. (0C) :360; Desolvation gas
flow (L/ h%—FluoﬁEI}B me-ﬁé%)-z—meﬂwlemy‘rmdi)ﬁn-nﬁmethym-phenyl]-

sol, | on Energy: 0.2,
@ZI ti )gcltlcl’b‘el{rzine xﬁg ?Cﬁﬁﬁéﬁamﬁc’ur at e by LC Packi ngs,
1/ 10, 000; 3- Egnofuﬂ{hﬂumedL(eRmhmﬂlpryrtdlﬂm-l -YBnetlivijgheryi]-

et ¢ PR Bafeas R PR TR (o 2001 6001

Resol ut i 031(3-]:‘1111&;0 4SpyrplldinRBy Biethlyl-phdnghRetidbutddecarbdbAicnm  acid
and 2%‘% giﬁ Met hod B: Preparative conditions (Waters
600 ¥WETEPs 2767 Sanpl e Manager): Col umn: Vaters

Xserra Pfﬁ(ﬂ\/ﬁu&o&l—ﬁﬁcﬂlﬂm—l Sintethy3Bhenyh 2 clabutti@fboxylic acid
col umm, part # 6001120, serial # T22881T 09; sol vent

A - Boquyl ﬂ‘?‘ﬁ?’&‘é oacet ic acid/water:; solvent B -
Acetoni tri. liz%rbléﬁfél ondr3 zﬁﬁJf(@ﬂuoreQ%F%hdlﬁJlg@m&hﬁg?henyl)

100% sol vent A) so vent | ow 20:;
sol véhyd INYCGQ}&E‘HY%?FWIBHGH ow 20: tine 12.0, 0%

sol vent Ay fl0Q%pRk ¥eBly tﬁb foﬁlb@ﬂg%&ns%kéﬁteﬁ&&o hgv{é’ the following,

sol vent A, 100% sol vent B, O; tine 14.
39| veserahmeguggiol vent B, flow 20 tinme 19.1, 100%

Fol vBATA e SahRIC P Ay pe g R

(W) : Dsz@co-lﬁmrr RIS G MEVHON ) AN J6V].FUB, BRI G ORERE

SRt P Al 3 B

(L/ hD)PEPi@@SOPILMYRé@Mmmﬁ on: 15; HM Moﬂmeﬂlylﬁami&idel on
509 | er: 550. Split 4 C
ggck 4 r%g)f%&%éﬁ aijpchur ch needl e ]5 ve se%aﬂta%e Xndé

LRMS low resolution mass spectrometry °C. degrees Celsius
calcd: calculated d: day(s); doublet (spectral)  DCE: 1,2-dichloroethane
EtOAc: ethyl acetate g: grams
hr: hours Hz: hertz

30 I: coupling constant (in NMR) L: liter(s)
LAH: lithium aluminum hydride MHz: megahertz

m/z : mass to charge ratio (mass spectrometry) Min: minute(s)

obsd: observed PPTs: pyridinium p-toluenesulfonate



14; Make up punp (Waters 515) Flow (m/mn.): 1. PDA
(Waters 996) Settings; Start/End wavel ength (nm:

wWQee/e®023 Resol ution: 1.2; Sanple Rate: 1; ChaP@iEIB006/002977

TIC, 254 nmand 220 nm Method C Preparative
conditions (Waters 600 & Waters 2767 Sanpl e Manager);
Col um: Waters Symmetry G 8, 5n 30 x 150 mm st eel

coI u 1248000, seria | vent
gn? f%ﬁ@?u%&)gcetl c aci d/ wat er %l‘l\]}entacé?r(e
Ac et ohiotnatop@phy) RiLeeniddn timg (an blnromato@ﬁﬂxm rtf joom tlnfhrature
90% sol. VZQ 10% b]vent , flow tz?rf ttl me 10.0, 0%
sol v&rinegk I B, 11ow 20 CHINE 12 0. 0%
?ol VawhA: ﬁqﬂu&fba%t]sgbment B, fl O}Nl 20. TIVRA strifipebdedic anhydride
m cr mass conditions; Capillary .. 3.0; Cone
Z‘%Qrd&)é‘t‘fa? (V): 3.0; RF Le nléllf&\}%m?i@’% chrgpgiog@phy
t errp Ts(tQQ) ‘p-toROhestESRI vati on tenp. - p-BLnesulfonic acid
Desol vation gas flow (L/hr): 450; Cone gas flow
(L/ h@pt appapnttriRleResol uti on: 15; HM Resol ution: 15; |on

Ener gy: OStavenMJ |v$e'rep|ﬂu?crhaseﬁ59n§9ké& tvﬁfhouﬁ%ﬁﬁéeﬁloﬁy elds were
Packi ngs, 1/1 0; Upchurch needl e val ve setting

14;
Make calpulp)tewr @vmr@i Brdgadshormggppus iy /thip daser clyommgraphy and NMR.

%‘8} g%gl Pa%eso}?%iitg%%&f whél E{féﬂﬁd%vﬁemkﬁéﬁggﬁ)e 60 F 254 plates

TI C, eléng with hedolreigs mdtcatpﬁevm@llzed\hyng’ﬁﬂ mirew.émmae@ stained with

Y BB RRASE Rits SR A SN an SR 0L 25 TSRl hosphor
g, Oa@alﬁlmhmc)umvashmmwgraphﬂ enlesa ofberoiss stated, rwas.gwrﬁqnned with

o, 0555 Sl Ao SO ARARE LS NS L e

yrro |d|ne . 97
Ilﬁ Cﬁ‘iﬁﬂeﬁr lﬁ@thme);onaﬁ&Ee(NMR): bpeotna Wevetalaqlarem a Unity 400 or 500 at

Vi gor e ht hen OH (

i ed00 St 1700 P P i BRtysh 2P B DR gualied i em,
GX; r @&b@ﬁv@lﬁ% [OhbMécah Hifo s ﬂrétyﬁ HHVNIfq[Rdﬁbﬂ@hﬁe (&boxted th parts per
m.) . i ne extracts e 5

(50" milon Gitgie 10 Ghe et Il ot Fi28 Ao s R s R for 1C NMR
and @y@ﬁ@ et Rflortelini gafts |p€ﬂﬁul‘ﬁ/6§ deWwsfidld keehivieno WRe tehrlige of the
%lve title conpound (10.5 g, 90% as a colorless

Pquitepletyf @oclaat ¢/ 9. mp ss SpesftpEngfxies Werp gegormed on a APCI

230. Bilsely 59m(cwih9ss z88b esthaheslorienic Gbil a6 %ﬁbc&aﬁleéﬂ)
1H N\R data (DVMBO-d6): d 7.52 (dd, IH_ JI = 1.5 Hz, J2

= 7.8 Hz) HPECA@s perdormefljaccopding tp i foflowing methpds 1) |

7- 33 (t, Mélthod A- @‘réﬂ@atwg’ cbRdifiSns Biters266tP & Waterd £787 Sample
4H), 1.66 - 1.75
Manager); Column: aters ymmetry Cig, 5 pm, 30 x 150 mm steel column, part #

25  WAT248000, serial # M12921A01; solvent A — 0.1% Trifluoroacetic acid/water;
solvent B — Acetonitrile; volume of injection: 850 pL; time 0.0, 100% solvent A, 0%
solvent B, flow 20; time 2.0, 100% solvent A, 0% solvent B, flow 20; time 12.0, 0%
solvent A, 100% solvent B, flow 20; time 15.0, 0% solvent A, 100% solvent B, flow
20; time 15.1, 100% solvent A, 0% solvent B, flow 20; time 20.0, 100% solvent A,

30 0% solvent B, flow 20.

Mass spectral (micromassZO) conditions; Capillary(kV): 3.0; Cone (V): 20;
Extractor (V): 3.0; RF Lens (V): 0.5; Source temp. (°C): 120; Desolvation temp. (°C):




Exanmple 1
3-[2,3-Dichloro-4-fpyrrolidin-I-ylnethyl)phenvn-3-hydr
wo@x007i031%1i et hyl cycl obut anecar boxam de. A 1. 3P@A/1B2006/002977
solution of s-BuLi in cyclohexane (3.7 nL, 4.8 mmvl)
was added over 5 min to a solution of Internediate 1,
-(2, 3- dlchlorobenzyl)pyrrol|dh@e (1 O g 4.4 mol)

Tl SURCR A AR s S TR

M XtRVIER 861 i&xt: 15 rleﬁiEﬁérgy&az MultiSr: B3Gof or 30 m n Then

55 ol SPlfer; Aewe Bk baBag, 149 00baliie iy nsbdggve etting
Cheny, i&%@upﬁ}rn @ﬂZtér)ssusyﬂbW(lﬁﬂmm,))lmas added dr op

wise over 2 min at -100 '0C. The mi'xtur

War med t ST (Rl 99605 aHerEnd W@Yﬁfé@%)d%%(@gsm’sommn

The d ;
di met %ﬁ gﬁ’q ;d?gﬁlﬂ%’%fﬁ%@%ﬁ% al(dlikorﬁﬁ an

added. TM(&emr@vesc@dmw X é@@,eﬁg }A),qters 2767 Sample
h ee
Pno;:ﬂ&?%m Sl{ﬁmgl‘r)e éiltéf? é%r aﬁeﬂﬂ&@ ®RBumhh§ etk 950 mm steel

roomterrperature The
di sambean, gade! 53600 H@OSSWt #ﬁl@Zﬁ@,]d"r @%ysoh@ptd@,aso 1% Trifluoroacetic

{8) n éc%k\g%g béﬁlge(é%rt h?i— nélx%ggm{txs@ %lﬁ’r?ig??]iﬁ?c 3 1?\69 £ ‘fﬁn%q} 0, 100%

and sheat Atr%eoﬂvsrnlﬁmlowrﬁoalme@@ 10®% solyentey, @‘V‘aMt . flow 20;
up; B 340 BR S PROET DN jop RRER 185, 20, 65 4 B e ffent 4, 100%
conbionetlt By gawi2o; timyed. 1vva90%rsohvelntvm0%|‘da128®48 fvd 20; time 19.1,
evap The resid s purified by chromat ography

(30 f@@} ?Oq‘éeﬁl Ao 5@1’“@% %ﬁ&an CHCl 3/ MeOH 100: 0 ’
£0: 10) . W@sﬁbéﬁﬁﬁﬂmﬁﬁﬁia@d%)r@mﬂlﬁmt iCapiflanpgkVy: 3.0; Cone (V): 20;
o el Bl (V4 P BBIsBuna: 06 g s 125 Heitighgn tomp. €O
371. £%0. @Z%l&bnoﬁgé’s vk (hte): 466:atdhelpas Bl (I0hr): 150; LM Resolution: 15;
G 8H248 2N2Q2 3 ; 1H NVR dataff O-d6): d 7.57

(d, HM Regolytiony 15; @n niﬂ{gy 0.% Mujtiplier: ArH, J = 8.0

Hz) , 5 5 | 8. Fabkings, 1219,0 Hurch?nd38le-valve setti
5 97 9Séﬁ1§ter Adurag('%y L3H ki S, o 85)@("?@53:{'0 III\II\/E)C valve setting:

206714 I\Qakmp@nmpl(wterS?lébeWimé/ mig il 6HDVEO), 1.67 -

177 (m @) W-m:?s d’d@ s&dhds; gﬁﬁ/ﬂﬁﬁd@avb‘l%h;ﬁﬁ (S 2006308 Resolution:
A 8nlL screw cap vial was cha

;
3- [ 21.3; Shinegth¢ Batg—ucbme}soﬂ@%‘? nmym%%qﬁw) phenyl | - 3- hyd
ro N, 1

Xy - amcgﬁgﬁgﬁﬂ@n&%ﬁﬁﬁ gWaQ?s 6@3 &TQN at@rs @37 Sample

nmol )
et heMamr)a@dbldm &Netgyo Samegtra §ds, Grine 40 t><015@|m1@ S&ﬁel GOlumn, part #

gér“ c 4@2%86 élgaql#/%gbf ﬁfver@% %\ﬁ@'p%ﬁh@[@a&ﬁg acid/water;

i ed roscopli c so
sal t solteﬁilx/B « Mdﬂ)mtn&‘z’ Yolime DﬂNﬁRtl@@(ﬂjOMHz HmpIORO0%)solvert A, 10%

10,5 e a8 gyl gl e 10 2,

(m 8dthent 3, n@%scﬁ&n(m A@#P). 2. 90-2.97 (m 2H), 2.86

(s, 3H, Mass spectral (micromassZQ) conditions; Capillary(kV): 3.0; Cone (V): 20;

30  Extractor (V): 3.0; RF Lens (V): 0.5; Source temp. (°C): 120; Desolvation temp. (°C):
360; Desolvation gas flow (L/hr): 450; Cone gas flow (L/hr): 150; LM Resolution: 15;
HM Resolution: 15; Ion Energy: 0.2; Multiplier: 550.




2.83 (s, 3H), 2.69-2.75 (m IH, 2.03-2.07 (m 2H),
1.80-1.94 (m 2H). Internediate 2

wW@2G02/0810el chl or o- 4- (pyrrolidin-1-yl nmethvl) phenk@F/m2006/002977
AV-di nmet hyl cvcl obut - 2- ene- 1- car boxam de,
trifluoroacetate. A solution of
3-[2, 3-di chl oro- 4- (pyrrol i di n-| yl nmet hyl ) phenyl ] - 3- hyd

0°8h IR S T SE -

DCE MR $Make p&(ﬁﬂ(\ﬁmﬁﬁ;ﬁlaﬂgw(ﬁwmuﬁ) h, then additional

vt ur o vERA FRIEH RS ins S At B Realilanelh Grag00/600; Resolution:

evappsaaghld Raté1y 08SmelsACICOLSH #f abd210GMR data the
reaction m xture contained up to 70% of the title

donpound Tiedgllovgnginteymediatgamgy bepgeragaddtvehe Pr@Fedures shown:

G 8H22C1\R e 29)) - The mixture was used for the

next step W thoul additional purification. Exanple

2<ans- 3- fwmm;«ﬂhﬂw;di n-1 -yl met hyi ) phenyl |

:aAS Z)/Id L?Fg}ﬂz}f—h%( ? #‘FS qng Wﬂ@%ﬁ SwasYHIE® THER Vigous [Rirring in
3-[ 2pCSt1<d1s¢dnhmluhmqfﬁwchdﬂmdbwﬁlﬁhifé@ hlyﬂ’g p19&Tiyrmolygnd pyrrolidine

i%r i f(;gﬁglp%gg% ]?lblﬂ%al)gggiﬁlzmcﬁg?(?ﬁﬁﬂw jreag on atunrg was v1gorously

addedirehloveraight. Shen 5N ANaOH @ﬁ@nﬁp)hmsel)idﬁb dndj'ﬂné ﬂ@ye(s@@re Separated

ni g, 0. 0673 ol Th r d,(4

ot T Pt Roacif Py S IONERRTORCE g0 . The

LCNSconiﬂiﬁdmmtacts avet ashed pathate dN2QH (di(y md3,swateth dning dried with
si du

of 1@%?&8&%@32 4’( W%eetvmrﬂ%dc é[t%gtr%v.l E)?@%d slt']ﬁ%fﬁm vagdu?r Lo give title
lsay eécﬁnp@ﬁﬁ@(mwsg; 30%H ds a dAdHIdNaDhi (th 8ﬂ=$4 PEs. SaniﬂHg) L6/MS data:

t he wat er n e t.rac

e Bl Sy OGS WS ot R S S o
dri egmggbﬁyaaﬁpsg(cﬁdmm\;ap?gm OJezng/srw@J ’ﬂw@(d&aSH J1=1.5Hz, 2
purified by chromatograp |

D hexaRaEn7 56 (5 58, b7 S5 NG PR A A0 Go iy 0. 1882 175 G,
Fracgﬁpns contai ning the product were evaporated. The

resi due was dissolved in 2 nl of ether and 0.1 nL of
AN HCl / diRseswée has added under stirring. The mixture

was evap .
afford tog £

(cal cuI at ed for C18H24C| 2N20 355.31). 1H NWR d
( CD30W)L:3 M splugion ps-BylH in gyclohgxape |(%7 mL7 4§gm(161) w|a$_pddgd over 5

8.1 e ieRlokdbkn
3 83 to a%o}_ﬁ@toﬁ of In?e'fﬁledlgt §?1 -2, ﬁtlil)%ﬁ £di§b zlyw)yrro'ﬁdﬁﬂ (t1.0g, 4.4

25+ Mg@d)l) angd 'Ig@Elpé (0 6$—|;nl 428 mmol) irp ab)sglu(qﬂ“ I-]IQ(_])O ml) n anglow of argon
at —90 to —100 °C. The reaction mixture was stirred at —85 to —90 °C for 30 min. Then
a solution of 3-oxocyclobutanecarboxylic acid (250 mg, 2.2 mmol), (J. Org. Chem.
1988, 53, 3841 and J. Org. Chem. 1996, 61, 2174) in THF (2 mL) was added drop
wise over 2 min at —100 °C. The mixture was then warmed to 0 °C for 30 min and

30  evaporated to dryness. The residue was dissolved in DMF (10 mL), and
dimethylamine hydrochloride (410 mg, 5.0 mmol) was added. Then BOP (1.3 g, 3.0
mmol) was added in portions under cooling in an ice bath. The reaction mixture was

stirred for 16 h at room temperature. The disappearance of the starting hydroxy acid



2.42 - 2.52 (m 2H), 2.16 - 2.27 (m 2H), 1.98 - 2.12
(m 2H). Exanple 3

W@2602/081a3 chl or o- 4- (pyrrolidi n-1-yl net hyl ) phenReF/B200aim2977
ro- N, Ndi met hyl cycl obut anecar boxam de hydrochl ori de. An
8 nmL screw cap vial, equipped with a magnetic stirring
bar and septum cap, was chargeq w t h Deoxo- Fl uor

A ke, A0 e Mg AT

OC ameh}Bg §\Cﬂtdﬂ('l(DmL§QfEth)((a fmile), and a saturated solution of K»CO3 (5 mL) were

| 4- li.di n-| : :
Ak e T e s et R e AT Wt bised iRptpgion
oxanwir ELOIQ 10, m0). 35@cdﬂi831|1e)1 oirganﬂ: 18¥er Os andiywitioNs,SDGMnd
was added. The m_xture vva | red for_ 1

t henc'enorpleddl heapsiquenss p ge@h%(&wy@fgﬁ%ga 63/100
Thenyanetrbe/néesa100:6L4100: 16)°\| ’@1‘5 gﬁbducS&m@nﬂﬁg fifletR8d were collected

mmol ) was added, stirred at OC for 10 mi n, warned
to ocmm@dw@fémewﬁ%u@é? oKt ezpeiyd (0136)es37%)-
Sho‘ggé/l\!f@ﬁl%é 78, OCWQVGa K54, @ﬂmﬁ%mc&laﬁh & c@ﬁ%@ﬁﬁd)zw 31); 'H

add and th | ayer was se arate dried over

SO Nmmd@wﬁﬁﬂﬁﬁt% 5 TSy LATE, | =ReHpu7 A3 (G dHpghaH, T=8.0

LR, RIEERAR Pty 0 0n zﬁg%@m o
ny (@GMS B, NMe), BragchisT8 @s lﬁb’IZoiQ-e%,]:ﬁﬁ 6n,l 6H+'DM§O), 1.67 - 1.77 (m,
: _ .
cha € " gt roxy- -
g{/iﬁg rgd gnrep Yy f t]eng y 147118
gmy lGye to ut necar oxam1<9e (%8 (1_)11gr 8 18 ﬁ%@%% H. Then

groscopic s
U\/H- H) 2 nﬁ] QD Hﬂﬂlﬂ\wﬁér(“&@ @ddddlze,vaﬁm ahab dried td @LVQ @il(virich was

|S_|'Z , {fglssoqwée%dg(l ILEL oq IP_EM zvag@ratea ar};% duedéo 2’%»%2 'm wh1te8 1
3. 62hydrostoiebol A HC sAth-13CN0 (WIWH): 23X .1; me (saoo:ufmz, DMSO-

2855 890 Mloeitin. 2 8% e 31 18, 9% %002 e 2y 457 0.0 -

4- Br QGZDH& A1y, Qmemf(ml BH?. 3ab1350qhe BER 280-2.97 (m, 2H), 2 86 (s, 3H),
4- Br onp- 2-chl oro-1 - Ibenzen (Zt.I]C’SS 89734 ozzf%

&0 02%(%1{) Zaﬁﬁo@ﬁ@%a Hlct o Slgh mol )
were mxed in Ca4 (300 nL). Azobis(2-

met hyl pr aptegnédiste be) (-0.3 g) was added in portions

under vigorous, stirrin nd refl uxin The m xture wa

For | uxod s -dishlorprt(hgerabbndametal Bhenston R iy e b

filtgieefcabbxanfedustrgfdtatdne filtrat e vvas

evaporated. The residue was distill eg %bﬁ 75

0C to give tHean tof e3-¢oistshive-{-Hayrph @510731.11161 ORRRY Hr iy droxy-

Q?Dq\@\) dlme@hylcyclobutanecarboxamlde (250 mg, 0.673 mmol) and TFA (1.04 ml, 13.5
mmol) in 5 ml of DCE was refluxed under argon for 6 h, then additional amount of
TFA (1.04 ml, 13.5 mmol) was added and the mixture was refluxed for 20 h. The
mixture was evaporated to dryness. According to LCMS data the reaction mixture
contained up to 70% of the title compound (353, 354, 355 (M+H) (calculated for

30 CisHzCI2N,0 353.29)). The mixture was used for the next step without additional

purification.

Example 2



7.57 (d, J=I .9 Hz, IHArH), 7.39 (dd, IH Ji=l. 9 Hz,
J2=S-1 Hz, ArH), 7.31 (d, IH J=I .9 Hz, ArH), 4.53
W@ 20072¥12Ar CH2) . Internediate 4 PCT/IB2006/002977
f2i ?>-1-(4-Dbrono-2-chl orobenzyl ') -2-net hyl pyrrolidine.
I nternedi ate 3,
4- br ono- | - (br ononet hyl ) - 2- chlorgbenzene (15.4 g, 55
nmol ) was_added .tQ. a m ture ol
(2i ?) - 2- FERYHE ERNEIE B
pot aaﬁﬁdﬂmlmrobamb@rbg&@de,lﬁﬁrmm and 150 nL of
di met hyl f or mam d under I ge coql i ng.
aI | owed t@’ réac’f’? WO8m PE mpPRedRE, gnd 3tfﬁé dé?l?l?rlor"n@’m"hdm‘l‘

At WeN diBdthyl h%hd![ BarpBanfNAPOr at @ tat
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5M
HS84678 gnmael) # Jimp gL pthar avag P%ﬁ |CEloroarysémphmlphosphme)rhodmm(D
s e pa(@treg OEREmAMHHE Okt ﬁaeé@w%d@gem@i @6 gsf dﬁ @cﬁ@n 3 b; the

x 200 nL The ‘organi c | ayers were
aq u e@@@loﬁlr\@@ piogHorRd by ARES. |'121é dlllwurehwasmqr@wbﬁmn%ﬁ dhen 5 ml

subj &€t ﬁq-l(t)lQ)vag %bBaAGH | P%r}am&efbﬁlg% ofu%o W%Q gxt{gc‘)ed wﬂﬂeethyl acetate

organi c | ayer was was r| e
anhy@x6ud, ta E@4iq gers gyere drsdarémhpiﬁNaNe@Hl(n mbcwes added to the

1751 48, 158 S do O BB ACEH9, B 08 m. e

287. @rg@rm mye:samu \dsitd dndl @vap@ram BBraCinkh. 7B, Bidud WadpRified by

((jgg:% pinatgera _I?q)y @%63@?% g0 CﬁgLﬂﬁﬁanE%O@re gyO Q. I_(Il}?@lz/MeOH

J 8. 100kt 90AL 0)HFracior3 lcoqithinihg-the Jrrbdiiel WereZevaforkidd. PHd, residue was

120 Bk 22 48 LL0h U o S P i i,

(d
15 57THe nixt(8) wadH)vapdraed; the 38siud whdiciedliDBachtim ’s3Hifford the title

an ek A 78 6 i g vt S S CSP Bt ey’
pyr r@hlcdlhta@fdrmsm4019wgﬁ3mm mm@m%)nt 769 fhen, 1=28.1

reaction m xt

recr &k &PF (% dB.{ Fovd HO), 66?-4%&51()@& %fir 6393@1& inIbt3r56n— 3.63 (m, 2H),

was hggs wista3 (&t has, 3@Ld3@nl(ﬁdzﬁnmgomse 2t§9e(st61y 871 ~2.79 (m, 2H),
conmpound _( 28. white crystals

tOVEEAUE P 2&“1921%@2(16r2527 (PH2HNO8, - 7312)@1 3H3 (m 4H)

1. 77-1. 85ed) . Examl e 4

| - f3-Chloro-4- (2J7V2 [ net hvl pyrrol | di n- | - yni net thph
enyl V3- (Jubéerdich p et ey E M
solu lg&g 9 6 rmol) was
adde%%)"ll’ﬁ('gutabﬁﬁ;‘lLl gdgﬂgm u?? amaﬂ?%&tge_r medi ate 4,

(2i ?) -1 - (An Bmddaecrow shp oiabbesmirped with a magnetic stirring bar and septum
25  cap, was charged with Deoxo-Fluor (Aldrich, 85.5 mg, 0.387 mmol) and 3 mL of

anhydrous DCM under nitrogen. Then the mixture was cooled to -75 °C and a solution
of Example 1,3-[2,3-dichloro-4-(pyrrolidin-1-ylmethyl)phenyl]-3-hydroxy-N,N-
dimethylcyclobutanecarboxamide (130 mg, 0.350 mmol) in 2 mL of anhydrous DCM
was added. The mixture was stirred for 1 h at -75 °C, then sampled for LCMS, which
30 showed 60 % conversion. Then another Deoxo-Fluor (Aldrich, 85.5 mg, 0.387 mmol)
was added, stirred at -75 °C for 10 min, warmed to 0 °C and quenched with sat.
NayCO; (2 mL). LCMS showed complete conversion. Then 1 mL of 2N NaOH was
added and the DCM layer was separated, dried over Na,SQy, and evaporated. The



met hyl pyrrolidine. (2.52 g, 8.8 mvl) in absolute THF
(20 M) in a flow of argon at- 78 to -80 0OC. The
WO e@chiae m xture was stirred at -78 to -80 0CPEDIB20G6/002977
mn. Then a solution of 3-oxocycl obutanecarboxylic
acid (500 ng, 4.4 nmol) in absolute THF (4 L) was
added drop wi se over 5 mn at §0 OC. The n1xture was

s s GRS v %&9&1?@@ Ghe N g 45 P 388, MeOH

PYT I Ok, I GH 1, RE 5205 1nig D@MSEW@I\BB%)&‘@@@ 11Theg (BB of the
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@iK]%%%gel 63/100 mm hexane/CHC 3 20:80 0: 100, then
POHL100: 0 (r) 90:10). The product-containing

fraction were collected and concentrated to give the

title corpeumediatd3 03 g, 63% . LC/ MS data: 377.2 and

379.2 (M + K LTQ CINQCQ 376.93). IH

NVR dat a FBMSE-gy-218 - , & H); 7.42-7.49

(m 2H Af de)no-ﬁclﬁ&o(lsmeﬂhﬁbelﬁe‘l)e (@AQ@W% 02-54, 300 21@17 mol) and

Hz) ?2H+H 20 78- 2. 90,
7. VI (06,4 9.3, 1) (S FRAENECH 5 Jgmp) 1 gAZobisC-
(5“ llnkﬂl%lgﬂog)ﬁﬁltﬂﬂ;?;?~(§ ., 5&}' Ws addeaoinlpcﬁrﬁoﬂsﬁmndgﬁ)vxgorous stirring and

| H) refluxing. ("Qhe glp.}:turg wgassreﬂﬁxe%éqg)@ 2 . @d}@q%)?egt pé’%)lpltate was

RVI - §isr&b@%Rd disladadaPYhd Bltafdi Wasl evi &ﬁécb ¥ remdue was distilled at 1
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I N
trif ot e @b S€d0 givedhbe title eﬁmwnék |6é 7. H i H NMR data (CDCLy): &
:[)'(379‘ k@21 611{z£dﬁp2r|33 786 [uar pur 5,01, 9<iiznjz|=)§|11}lr@tplm 731 @, 1H,

2yrro I"car bonyt ycycl obuit anol
20 06J=rir&3H; PQHQHTSQAS’@II @405&) 21.2 nmol) in 4 m of DCE

was refl ] g argon for 6 h, then additiona
anount of 4 m, 21. 2 nnDI) was added and the
m xture wWas g kb ethyly pe

evapor at ot 0. JRY 9SS, oqc&&oqwe@gy.@g@ﬁ@@ﬁz@né (184 g, 55 mmol)

reacti on mxture cton ned
co npwalsnaﬂd(eéBﬁQa, mBfi0e oB@R)—QM&@ylpyraihduﬂe ARd9.0 @ 5mmol), potassium

% QIZ ag:t(ig gw%%(%]gmo X aléc? ?I Ll gfpdl?rrnleél?ffg \A%iq’deulﬁl%gr {cg cooling.

The mixture was allowed to reach room temperature, and the stlrnng was continued

overnight. The mixture was evaporated. Water (400 mL) was added followed by
addition of 5SM NaHSO, to attain pH~2. The organic layer was separated. The
aqueous phase was extracted with Et,O (2 200 mL). The organic layers were
30 discarded. The aqueous fraction was alkalized with K,COj; to pH~12 and subjected to
extraction with Et,O (2 x 300 mL). The organic layer was washed with brine, dried

over anhydrous Na;SO;4 (100 g), and evaporated in vacuo. The residue was distilled at



Exanple 5 (2Jg)-1-{2-Chloro-4-f~"

Hy- 3- (pyrrolidin-I-vlcarbonvl)cvcl obut vhbenzyl } -
wQ20eenibpyrrol i di ne hydrochloride. To a sol ut PONIB2006/002977

I nt er nedi ate 6,

(2i?)-1-{2-chloro-4-[3-(pyrrolidin-Ilylcarbonyl)

cycl obut-1I -en- I-yI]benzyI} 2- {.hyl pyrrolidine,

CALABIERIESE o Bt R £ s o

no, ZX7ZDQM)ﬁ‘(ﬂalc)ﬂate'ﬂl’fer (EthtstCéNms 651;1&1@@&:&&@(@1\(1%@5 8 7.66 (d,

Lovelth-Art ok AtD: sl d dRor SR 0 ) Haoa BEER @ it 1-s

of 1\ AHGl), v@s (@,QGEGEW HHe2 08 ¢d, dHe J-8BIHE) 2. 7841.88 (nori H); 2.42—

| 5a§ e?? Z},(9t &gf tE{e)g @\éméfaffl@fe]a{ J I'O%% f&i@ﬁm%’ﬁ% 1\?{,5 hﬁd@%g&ﬁof 57-1.67

the yaben. 1. axenoqmdite.0sed 8K, $=9.9HkpN was extract ed
mntﬁmgtﬁgl aceta?e 525 %@! The ordgnlc | ayers were

dri ed anqn@ﬁﬁggﬂgged I n vacuo. The residue was
purified by cﬁronatograph (Si2 63/100 m 1CQg, CHC
3/ hexane Bynrdigine Hydroghloxidgs) 3/ MeOH 100: 0(r) 90: 10).

The produg} pe9hioRhdy ('7@ 5 deé}Q&as QBGd¥B aQoR@ibh 8EHREbIEME (20 g, 0.28
concentrated under reduced pressure. The residue_was

) sswphdu diexage (20 of). Skheerpaciin TOXpIGIVag VaRQERSd: dihe atidne was
was églggtg]h%ﬁjﬁsmgi& éﬂ}ga‘te E@eﬁlﬁ%&le %sﬁé@%vlﬁ\ée%{éﬁbaﬁa @ﬁed to give

t he e was In vacuumto afford

of tthetitle td)repmmd]@ﬁmd Q680 2@y hite gorytalys TNV ‘ﬂ@t‘y@M%Qrd@ 5 9.40

(ool Ber a3 BB 6E D0 280 G e tat a

(CD30OD) : 34(d IH J =7.5 Hz), 7.50 (s, IH),
7.39 (d, = 7.5 HZ) 4,75 (d |H J = 13.3 HZ)
15 31 (d, P 2103 16y cthillplenl-3-

3.52 i r'on 5 (m .33 - 249(m
3H) MM ( d 3H, J 6.3 Hz).

Exanpl e 6A 2.7 M solution of n—BuL1 1n heptane (3.6 mL, 9 6 mmol) was added for 5
(2372 2-Chl o | - .uor of 3 5
bonv%ﬂ& fobﬁt??#gg n?l nt ?ﬁylpy gyfg?%@%ﬁéiﬁ@éﬁéﬂwnz
sol uineRlp®irolikaerl. 62 g,,s 8 mmol) in absolute THF (20 ml) in a flow of argon at —
I-(3 Chl or o; 4-, thylp

et hid }Opﬁgré)n)ﬁ )1{1‘% g?"ﬁ?%’f} e e 5 %ﬁ’%‘g?tb %3? j g‘é/ oF &P gy Then a
(250sdﬁﬂ10ncbfl@60mlabfutalggo'&rba§k¥1%ﬁl Booass, addﬁﬂl ggmeabslsmte THF (4
mn to a solution o 0XO0- uoy, J . nmo °

n CRbYes pdded drop Wise Qvef PSP 6f r&gﬁﬁ%gi%é“’?ﬁ g WP]%@%‘&.O ¢ for
Ihﬁ [_?_ﬁchh& Oéi/taﬁ@riit%&l e s§t'gk[er edidat was8 digsblveaOmOﬁMR) K10 mL),

. e m Xture was | owed to war t
. ENECS0 ey R HdLa b BB e SHETOR 2 8 43
% Nadhot P ad Gedddd18n | RVRIS uhBEE cSARAT At &ficeaBsthife 161 at room

aqueous ‘one was subjected to extraction wth CHC 2 (2
X 30tefipprature. The disappearance of the starting hydroxy acid was monitored by

LC/MS. The reaction mass was evaporated to dryness under 1 mmHg. Water (100
mL), EtOAc (50 mL), and a saturated solution of K2COj3 (to pH 10) were added. The
layers were separated, and the aqueous one was subjected to extraction with EtOAc
30 (2 x50 mL). The combined organic layer was washed with water (50 mL), brine,
dried with Na,SOq, and evaporated. The residue was purified by chromatography (60
mL of silica gel 63/100 pm, hexane/CHCl; 20:80 - 0:100, then CHCl/MeOH



The conbi ned organic | ayer was washed with brine,
dried with Na2SO4, and evaporated. The residue was

w@eo7PiEe by chromat ography (10 ni of silica getT/B00002977

mm hexane/ CH2Cl 2 20: 80 0: 100, then CH2d 2/ z-Pr OH
100: 0 95:5). The product containing fractions were
col l ected and concentrated. Thegresi due was di ssol ved

in egb@ _>( § rﬂ}? e'g{kgprw%{‘ ccﬂ%]ﬁ"‘% ﬁgét%%e Q&leg:l%é aﬂd'}i@@@lﬁmted to

adde evapor at I n"vacuo to give
sal t gok thhetitle compawdpdd3de( $58). ngLC/MS/adaas H73Zethb\E/792 ™y

For G HBPL B ORI R N B PR . 1 A

7. 68@ T82+TM9 (ﬁi—,LZHArArl-ﬂ) 575 %617, 60T)( BP6 (&, 1EAT=H).7 1), 3425-3.35

: 63- s 345 3. 53
78 03 PR 2R Ay 53T e o 5 2 e pyonaso
(m W—“ﬁeﬁ H—D@? 86709734, ;1 H;. BIO-1.89 41, BH); 26492179 (m, 2ED); 1.57-
|1nt7§,1|].§g2§na§ -}29—1 4(}(m 211—1()df 11323 31111 J—S%}!I_IZCHC{B)
3- ( Mor phottdindditle@ar bonyl ) cycl obut anone. CDI (8.1 g,
50 nmol) was added to a soI ut i on of
3- 0x0- cy c{Sdranditordgld olidin!

VH)g0Q%&hﬂb&fﬁ%hﬂﬁe?@ﬂlu@%&tﬂﬁ Wi t h an ice bat h at 0 0C

for € reactron mXx ated to

stirred aft tXiuionepheFarmple 140r 1‘13 ﬁlh@ggyﬁg&m};}@@ﬂyﬁafrrohdm-l-
m)r pQﬂlnbﬁ?l}fnﬂe@l)'gﬂi}gﬁ@hdﬂi@-@ca%ﬁyl?%gﬁgutaﬂ_di ?4G(ﬁﬁ§t1' .6 'mmol) and

re was tirred
t errpéffét(llrﬁé 212 hmoB el 4evlagfdPGE aves irpiluxad wader rgon for 6 h, then

:TE’si %@%@%&g%e%t @%ag ?:EIOQ'PQ %@%ﬂ_ﬁ’as%d@ (k1 @RO8ixture was

%1 - Ive
dénpaefhwdedifof @451 Ghe mmrea@savm«md tosyrymiss. Ageprding to LCMS data

soI [ o - X .
Bl BB R0, s MioefiBhia (fho o b1 e
( 400 (detdp)aiediafon qzd{rt{EiNdB)358 62)3 Bt resiBtifgmixtyre 44ds, us8d 48 the next
m 4 Exanple 7
f3 Hﬁ%? (mt Og}_%qfngnajf m?ﬁcdtl?]n I SyI metl_?]yl phgﬁyl Vcvcl obut v
n rmrphoIE_xm;J_e_gl - et hanone. To a stirring solution of
(4- brom . .

'FQIF (20

sl owkym gmyﬁhﬂdmbdgdﬂfch)‘oheefl aska soI ut| on of nBuLi
gé St :Ttn ’g? 5anggllllh% ok gn rmédiate Al %er(Z%) lmZ Hforo-4 ?3 (pyrrolidin-1-

3- (W@Tc@lrbﬁhﬂ}byéloyﬁtqaélbpslme\lﬁyiFJZQ@étﬁﬁﬁﬁﬁﬂld(ﬂb, O tréfluokoadetate  (1.06
e

dt oC dded..
T owitoli SRLSeF cthiriat Bes 19980 Foatoris6HPheR i aploR ghodium (100
Qslt gnig bh06 Mok, The nifiule wakHydrodtnekddr @0 WaiSH# lat 50 ®F) for 3 h. The
W

reaction was monitored by LCMS. The mixture was evaporated to dryness, then 5 ml

of 1 N HC1 was added to the residue and the solution was extracted with ethyl acetate
(2x5ml), the organic layers were discarded. 10N NaOH (1 mL) was added to the
water layer and the water solution was extracted with ethyl acetate (3x5 mL). The
30 organic layers were dried and evaporated in vacuo. The residue was purified by
chromatography (SiO; 63/100um, 10g, CHCls/hexane 80:20— 100:0, CHCly/MeOH
100:0— 90: 10). The product containing fractions were collected and concentrated

under reduced pressure. The residue was dissolved in 2 ml of ether and 0.1 mL of 4N



Et OAc and then the | ayers were separated and the
organi c | ayer was di scarded. The aqueous | ayer was

whawrpigaeB with 1 N NaOH and extracted w th CHOGI/IH2063402977

(3:1). The organic layer was dried over MySO ,
filtered and concentrated to give a yellow oil. This
material was purified by flash_gol um chromat ography

5 0y Sy, PR L BB e o

The griedinocwontoziffordihe G sl ofithoditle cmmbdued (3mg20%) as a dark

Compotise” (SRE" b Jias PR S b BEGMLAS " (it for
NEOHZ@EE&GM)O SE(RMB iHNMRIdat’A (CD:0DR0 HEB (MAH)J,= 34412), 7.50 (s,

gun?Hé%%Lé‘wéﬂrﬁ gggsl\fHZu}gf N'YEE(I%% 3 Qf{jégr 12 133 ),

g b(rj 3 g 68H)3. 7783(n§&-H§, 554 @m528(hl), THS, 236%3232 z(ﬁmHg I9)33 ,(22 89 (m, 3H),
J = 77-2.71 (m
1526@2@@97{%1 Sir@ 33PEJ48633?'_HZ)5 (m 4H), 1.75-1.70
(m 4H) ; d}é—_ngCNl\/R(CDCIB) d 173.8, 144.4,
137. 8, 129 3, 125 3, 72.9. 67.0, 66 9 60.3, 54.2,
46.0, 42.@R) hlox Ry plidingl s g

o ( 4yﬁ:ﬁ%}gchcioﬁﬁfﬂlﬁgﬁ‘zﬁ}vmé’iﬁ)ﬂﬂr%lmne Actt-L RB flask,
equi pped a magnetic_stirring bar was char )
pyrrolidifie sp 311 gOf APwample 4 11-@;{3}1105)“@-{&gQMemyigygohdm-l—
(275
10 O%l]m%lylgﬂ_ E&ﬁ(ﬁl(ﬂ@? feat Sgg%c‘g’lélh%ﬁgl gﬁOQﬁ’é B.d63nmol) in 2
( NATRILCH:Cht was adlie«b gver 537 tg 2 seluiompf Peaxadlugr (%84 mg 167 mmol)
Por t PR, CIKASHY fh i hATBLLBLH L. > 7864 o 20T readilt rmxgﬁéwvgs stirred
was stirred a e solvent was renove
ufdert vidda uﬁ@ °cr frerl 12 The imistate. wiNzHGQE3! qvarartd 0500 Auﬂt_er @fh, water
wat er re C

o BB e Ay R o v
ev apserpatamdl anfhthe amulstomgvds |sgjjecte;detblemmwoh wmngsz (2 30 mL).
di stidled r _vacu 5.00) to giwv
324, 37 OGS GERHASE ottt L o e i Negsn and
( M+H)avap358e.d5TheLieh1&Rvé iffettiby child@a®praphy (10. B -oF silita gel 63/100
fzm ePE?%B? g(égg(gl] Fégg Vuﬁrlgg Lfﬁ?npgﬁ;:%z/z-ﬁroi?l&'ﬁ 59 :5). The product
di ndbo%luﬂiﬂg l’ﬁgbﬂcﬁﬁ gﬂe‘:‘e Boll’ecteE)ﬂﬁd Qxnceitediead urmaaﬁ&wrs/ tis@lved in
aci - -ne sk, equi pped a ni ca
o per G e s oSt BB s paired Fistetsgind dried
i nl efn Waso & %wg@d: MOt & oXt e fRel b&h}ﬁ)uﬁd gi 5‘8(1ﬁg, 2r yellow oil.
fl uorgbenz rrolidine

P é\/(ISQ 86 q 700
mL. ofCAMB Faoé %ﬁpd IFhe (ca culated for C21 23C1FN20 378.92). 1H
25 NMR data (DMSO-d6): 6 7.68-7.73 (m, 2H, Ar-H); 7.55-7.60 (m, 1H, Ar-H); 4.34
(d, 1H, J=13.4 Hz), 3.63-3.75 (m, 2H); 3.34-3.53 (m, 7H); 2.77-2.92 (m, 4H); 2.36—
2.46 (m, 1H); 2.10-2.19 (m, 1H); 1.96-2.07 (m, 3H); 1.87-1.94 (m, 2H); 1.72-1.84
(m, 1H); 1.52 (4, 3H, J=6.3 Hz, CH3).

Intermediate 7

30 3-(Morpholin-4-ylcarbonyl)cyclobutanone.

CDI (8.1 g, 50 mmol) was added to a solution of 3-oxo-cyclobutanecarboxylic
acid (5 g, 44 mmol) under vigorous stirring and cooling with an ice bath at 0 °C for 5

min. The reaction mixture was heated to 25 °C, stirred at this temperature for 1 h,



system was flushed with nitrogen and cooled to -85 0C
wth liquid nitrogen with an ether/MeCH (1:1) bath.
wab@n/osmiBuLi (10OMin hexane, 30 ni, 0.298 nol)PCEEB2006/002977
added dropw se through an addition funnel at T< -80
OC. The m xture was stirred at this tenperature for an
additional 15 mn, then a solualon of
3- oxoc tan car dried un r vacuum
et RN AT S —

THF washeattdael 28l POpvitre@at this Q&t@ﬁbraﬁﬁte a6 1,1 8 elapan@dd in vacuo. The
keepln% T<-80 0C. The mixture was allowed to warmto

RT aff@des afset SBECteaThs eBumetReranky ﬁnx&pzw.(ééw 50b M0-63 pm,
of V\@E}? Q’{ﬁt‘l"\@ﬁ@%q P‘N)I‘IPKF%IU@ 80‘{‘%3“%89 %‘% lgh ts'&ﬁe}orless oil

aqueous solution was ac
and whishedlidifed in the hedriget 2300 ME ) damhzm ey aad| m&mscalculated for

coe CHENE s R LN E A B 06 A a5 0 o a0 3.

t|ne}352hmnﬂﬂhﬁlﬁ+380(m.mﬂs coevaporated with THF (200

nm.) and i ed.to give gummy residue containing the
pr oduct %%?ﬁpkﬁgrganlc salts. LCM5 (MtH): 294.4 This

mat eri al [pasydteed3-gi-paeblidinflofimetifl-pRUtyISERBbutsakBlpholin-4-

ﬁl ( 2dpmethanone. 1 by dr oxy- 3-rpyrrolidin-1-yl carbonyl ) cvc
| ObUt y| | bENZ Wirting Bottiticdl dftli-@cbromo DehzyD-pieekdibd(f.6 @SKS mmol) in

eqU|£§gd a nmechanical stirrer, addition funnel and

ni 't r HFE R4S 278 £C frestopp/digesibati wasiaddied siesedly down dhe side of the
3- [%Jsk@gﬁutﬁn(&yﬁﬂﬂl'(ﬁibnm}(}’k@%ﬁx )ﬁwﬁgﬂrﬁ - AT O ¥bhutes a

ycl obut anecar boxyl i ¢ aci d mat eri al

f r onsolutien apfolrdermedietendd ﬁa(ﬁleyphosln}&yﬂﬂart@ﬁylmyh}ymtme THO g 5.4
f’ﬂnd Blnlczsf‘n( %ﬁﬁt of?l; ‘p% 5']?!1 Lo _h-gh% st/ 'atddéJH 1¥WII ni?tey?d fhinutes the

m xture’ unt1” "a uni
Sus preadion rWafsolualmﬂed ddié with 1N HCI (20 mL). This mixture was diluted with
hor mane; 2

i pr. I 3.5,2, 4
o 1 1 PGB R B vl SR AR o RESRDRT g Gipoardea. The
nol )ac}ﬂﬁ@ma@?e dzaabﬁhlﬁdgl witled N 0¥aOF diﬁdl’lextl(am ElltlhﬂéfiIElEVﬁ*rﬂiH @3:1.
o ety eashed S5 0000 Men el dne L
EX Ot ¢iE r’.[!lw\@;&teﬁ&ls\ﬁfs\pﬁﬂﬁed Bﬁﬂé’bﬁ‘io}uﬁﬁr &Qm@i@grap-ﬁ? Qtsiﬂg xuarggscom™
S |rrlgg RT for y X . 1 2 0
r esi ‘H’bj‘@n i W@FH a\%fafif?nts?f@ F‘rL5 /bfwéago A»,[\ﬁ) /dﬁegﬁlécgﬁb Wifh 0.1 %

of WaHEOH. ThR plodict cBntiRneeRidtdf ide WollddtddCMa( é}?ﬁ@«gﬁrated under
m.), the extract was dried over Na2SO4, evaporated an

dri egdycsd gresangto 4ivg they il compewnd @Y p 26%0 qaelldé Ri¥ pé (30%

80@1%01:&/&1&2@\@ (M) 1 3d e d forléid\ﬁﬁk 6\&0@3 '\47124 4 @Gﬁd3)&4s (M+1)

?(55 @WI 4 NEI7 H 5 N Do) b 422@9 {3 ?4§ﬂz< 3, 3.29 @ Jss 8.3 Hz,
ﬁ-ﬁ) 4. 5§ (91;5 ﬁis)%ééé@ss'(‘ﬁ') SH% 79 83§?m( o, %@7 (déﬂc’f_’j =83, 8.3,
8. ;n 8.3 Hz, 1H), 2.77-2.71 (m, 2H), 2 64—2 59 (m 2H) 2 48-2.45 (m, 4H), 1.75-1.70
(m, 4H); 100 MHz *C NMR (CDCl) 6 173.8, 144.4, 137.8, 129.3, 125.3, 72.9, 67.0,
66.9, 60.3, 54.2, 46.0, 42.6, 40.9, 28.1, 23.5.

30 Intermediate 8

1-(4-bromo-2-fluorobenzyDpyrrolidine.

A 4-L RB flask, equipped a magnetic stirring bar was charged with pyrrolidine
(363 g, 426 mL, 5.1 mol) and acetonitrile (2750 mL). The mixture was cooled with an



Exanple 9
N-~A-fluoro™-fl-fluoro-S-fpyrrolidin-I-ylcarbonvDevcl ob
waitawrioaexyl } - pyrrolidine hydrochl oride. A 2-RCBIBREGH002977

RB fl ask, equi pped a magnetic stirring bar,
t hernmometer, addition funnel and nitrogen gas inlet
vvas charged with Exanple 8, N-_{3§ fluoro-4-[1 hydroxy-

o B3 107G PSR A R PToBE o AYATRBE . # 1707
(43. 0375, g,01.4 2db)rovhy added id 6Lpo®n‘ioxﬁnme§fngu6m&£aﬂu¢mww 20 °C. The

ni trogen. The.m ol dto OC. wi

i ce/’ggg‘f 1§ &S E’F‘?ﬁ{atmf?@’o%@ W@N%‘HVE‘FI un‘%ﬁ V%?“@’n Y Then 2L
27. Soffdat. Mh,d69 adiﬂ)in)l 50812 6l R ket AP WIRE; anlinge Eﬂn&ﬁﬂér\@as extracted
v% *ﬂ;rredto OC.and stirred for 30 mn at th

M, CHHONML The QiasteViadticuerse AEaS W e 9pomied. The
of S@Eultu’l\éaﬂg@ yell@@%ﬂe%ﬁg @@ﬁlﬁﬂ &MdEIhVQGM’X( S)fx:x)’xgp bBthS Iheto give

extract was dried over and evap orate

r es w334 gy (%0 the prodyss aspﬁﬁqlﬁffle@oolb%(éMS MHE):S5Bi5¢ a
gel et oy Gl chpane 3064, GHsH9y YR 3
in ether 60% hexane 30% O—| 50%5?/ M}?é’@%ﬂ %% 753 @,
29. R, 183G, 9D-the title conpound. 1H NMR (300 I\/Hz
Gpa 3) J=7.64 Hz, IH), 7.21 (d, J =
7.92%&,1&%@@% d, J:109Hz IH), 3.67 (s, 2H),
. [Safludyp DpbenyIR3-50- 2. 55 (m
4H) , 1.75- 1.80 (m 4H). The free
bas Mﬁ@%&%ﬁyﬁms di ssol ved in 500 nL
of et her AtZﬂbM—ﬂ&knRBoﬂaskMebﬂﬁbﬁﬁt henechasicd ddiedr, addition funnel,

dr op tir for 30 filt nd d
vac il b8 §3rasBh el B s i Bl T4E bromo-2
hi)ntmdnsbea@p)pgm]ﬁmme[@@ 8. § CBDOMmod)i sﬁldl oAl )of ahb@ttodsnTHF. The

material was olved in 200 as|

¢ ER R AR G ok EukeaREo ol o B 0BaHL jiogen with an
‘evapanaMeDRR NN 1 sath. fihesin a1 cAlownTh Rga@ic) 30 S11g0 288 2h] ngag added
of f ee base rodu ( NVR: ont ai ns ap%ﬁgm mat el y 5%

of ¢ gp"f’1§‘?)m§?‘;) itjoR; funngk, aty To1-89 fee L mxtigg gvas stirred at this

C ONViginb&utefolieh a&cﬁﬁ&naﬁ% ﬁm\ﬂ@en aﬁb@uﬁd@ of %337& (%ﬁﬁ)utanecarboxyhc
recryst %I lized by dissolvin

A0 orgout (dged wrder wasgp deF 0% %tS ¢ R, 13éﬁuﬂ)§fl BP9 mkpfppfydpous THE
h. The daes aﬂ@psév@e %\e@%‘h m0ldufeh ?ﬁhﬂ%}’kef MI% bk Bl 8 PR, AN mixture was

drled to |ve first crop cont ai ns

app rR %lfgar@l eyaposap Lhe repﬁ]@e e prayxed g thra®P iy of water

li d
i it e iy e o

pr ecVigh eacelid and woashed adth atleantf2 1300 mli)t Bherhibe faijueons solatipn was
ﬁ”d ﬂ%ﬁ‘:ﬁ% a‘El/%ﬁﬂ VG HE ROR and L8N oJaBd %Xg;ﬁ@ @ﬁh ﬁ%@h (300 mL

- contal ns approx mat el

| sorraeh tlmé]_@h@ (/b ture3%8 CEevamHaNN/Rll‘@GUﬂJ (\v: 7} InICt[aﬁIﬂ 8died to give
2%1%1%}( g&dues ¢on! alfgmg t¥1e %&)d&& ‘wdx morgan%l' sa'l_g Ldl\'/i% (MZH§1 1294 4

This material was used directly for the next step.
Example 8
30 N-{2-fluoro-4-[1-hydroxy-3-(pyrrolidin-1-ylcarbonylcyclobutyl]benzyl}-

pyrrolidine.
A 2-L 3-neck RB flask, equipped a mechanical stirrer, addition funnel and

nitrogen gas inlet was charged with Intermediate 9, 3-[3-fluoro-4-(pyrrolidin-1-



=8.1H, IH, 7.32 (d, J =10.9 Hz, IH, 4.29 (d, J =
5.25 Hz, 2H), 3.55-3.70 (m 3H), 3.45-3.55 (m 4H)5

WQ200008105 (m 6H), 2.20-2.30 (m 2H), 2.03-2.HGr/(Be06/002977

2H), 1.90-2.00 (m 4H). Internedi ate 10
| - (4- Brono- 2-chl oro-5-fl uor obenzoyl ) pyrrolidne. To a
stirring solution of 4-brono-2-ghl oro-5-fl uorobenzoic

?ICIng e?h é'%pgf%yﬁ% i\g&gxg}agpel%)%?an%ﬁ%&?ﬂ@ %éﬁ e@ 13%#28’ crude material

0. S0l e sbve mtemiedmex 400 Bt aﬂxyBronmﬂHF irall DIl 48/ g, 0.27
t2 r |40)(2a E%a;l]l ?Sﬁgg)ge IBIXR‘T%WPS stirted for 1( SAQmil a uniform suspension

6895 Yor&éd 8The(112 3.4, 6Atkiproy 313,614, 6-ﬁibxamhﬁhosﬁﬁcﬁﬁhﬁl)e-2,4;€fthe)t‘lde (50%

o o SR E T TRP 1o e s BA 55 min. ovOTE
CH2 Cexothelinews0 oierRd, RadRAI~a5150Y°€).STH&! pyrﬁmﬂdﬁfé @88rmL, 24.0 g,

MySO™4, filtered and concentrated, Purification of this .
mat ePPAT meRsvacadsisn (NHEG mre PrIRFmo B pferved, reached 21080 C).

chr omad RSaR Whas YSiHng aBR Br@t12GethbibvaporatedCOhdEBdue was mixed with
eIut|&? with a gradrent of 2% 50% Et OAc/ hexanes. The

pr od 8¢ mEnftsal Mep(eP+ andi00 gz ofispter. dbe ptegvagrifiracted with DCM
GeNCeRBHRLEY, the eﬂ’ra‘é?w‘é@&ﬁd‘ J%PN&@@%?OIQ@@ afll dB& give 334 ¢

yield) as a Wwhite sol

Et mé/lﬁeﬁaﬁwg)stepmww zﬂ@mr@muﬂ@) KLévﬂS AOEDOREND, 'H NMR (300

3&/22’ %&@%&@. g % @%ﬁ%ﬁfﬂigb' 511/7\';}%#11 N 8(%5%3) 3.53 (t, ]
7.9 Fip, 7811, 25, T (tabf 6158 H]z, 265 36343214 @M)IH) 2. 1%2@@ 2H), 2.5-

E'CD‘&Z&( STb gt RS | ) Maes,

134. 3, 1251@19@.9,55(d JCF255H2) 1103(d JCF

I nt ebm'rdhdihe hibﬂl‘ochlorlde

e A A e
as Ohdliimmﬁlﬁﬁel BlhtBnlﬂbeen(gaﬁ'ﬁﬂdi Xva §00godlwitBhnipIes, N-K Mfluoro-4-[1-
A1 kg AR oy e B L R P  SRUgBp oD & 0.126
rt aﬁﬂl)Saln@\M I ofluiHyaked DUM Iﬂn&& Gtk el OFhMl Iﬁﬁn@a G'/lai bdvled to -75 °C

The reﬁ xture was heated to reflux for

cool Bhe Wtce}?‘ﬁ g Rt dhrmr oz tien A dFER 3 D &Féggfm%149 mot)

Thi s waBh&Icl @kop\eﬁ& A& Sk thie Wab walEeCoa € I el for 30 min at this
quenched sl ow % with 6N HO, then neutralized with

aqueBIPeRETH [Regothe mxEe Aps ayensked YaRpathidd oh s NalOs, and

a5 ue QS la%8h IS (B0 X! TRELGH W s iriEl %% NaB@; and evaporated.
conbi ned organic |layers were dried over
filt&hetpsylfag crude oil was purified by column (silica gel, ether 60%, hexane 30%,

MeOH 5%, EtsN 5%, Rf = 0.37 in ether 60%, hexane 30%, MeOH 5%, NH4,OH 5%)

to give 29.0 g (67%) of the title compound. 'H NMR (300 MHz, CDClL): 6 7.39 (t,J

=7.64 Hz, 1H), 7.21 (d, J = 7.92 Hz, 1H), 7.14 (d, ¥ = 10.9 Hz, 1H), 3.67 (s, 2H),

30 3.40-3.61 (m, SH), 2.66-3.00 (m, 4H), 2.50-2.55 (m, 4H), 1.80-2.00 (m, 4H), 1.75-
1.80 (m, 4H).

The free base of the product (29.0 g) was dissolved in 500 mL of ether, then

83 mL of 2M HCl/ether was added dropwise, stirred for 30 min, filtered and dried



concentrat ed under reduced pressure. Purification of
this material was acconplished by flash col um

W@ boooretieyyr aphy using a Biotage(tm) 75 L col unPCT/IB2006/002977

eluting with a gradient of 5% 10% MeOH CH 2d 2. The
product containing fractions were collected and
concentrat ed to give the titl eggonpound (43 g, 94%

8_?@9@% gﬁ)nln t%%\fg(% Ogahghﬂgcl}l eéﬁ@ygl%ﬁmns gppgoimately 4.5

f ounth of28is@Ret). Thew thiMuhipriARGs; dls&dﬂVN\iR 208 ®EL M-xater, basified with

a4 oty 8 3ol o e

( m dddin tolg?& Mz ¢ bB GediviRe (PESATLLNMR: 1c5>8ta&s(a¢proalﬂna¥ely: 3.5% of cis
247 3,. 128.

) 1331@?15 3T h(ea 9hl§] %5 g;sogfrgezbaée 125 éong%xze;i to %ﬁ:l &al% %abgve 41"he HCl salt

Exanphe rebBstallized by dissolving in 250 mL of EtOAc/ 50 mL MeOH at 60 °C,
S-CS-Chl oro”-fl noro”-pyrrolidin-|-ylnmethvl-phenvD S

dr ox§RBE g8vh dhBL artsostipring fos i }bl Thg BEGHRRLeq¥As e lected by Mitration

| nt e EsHeat@gitd 8.0 g of first crop (NMR: contains approximately 3% of 01s isomer).
| - (4-Brono- 2 chl oro-5-fl uorobenzy&uyrrol i di ne

13. 7 Thevesmpainipg mfhey Bauogivas gonceptatefoirdes SeciveY r &90| ek ihen 100
E’@t h)nLv‘@ﬁ E?&ch d;va@ eﬁﬁl&&‘tah@ rbtl%d LY hid: ﬁ“hggpre&%ita?e was filtered,

mn, a precoole

soI u@¢1@b1n@f Wzsh ‘dwdi;rythrmb m@ﬁ@@alméewqcp@n et ¥ dm upgn@) 18.86 g of
T,
6.5 o JEpkai MR, Thorflns Wbl iiReidoiest ol Roiafiubfrs (than: 349.5.

warmto rt overni

Af t e}Hh@/ﬁR@)ODMHBIQD@@ 19, 12 @dlbutSyllé)rr? Ae g 1=4. &ﬂ_HZ 18),77.41 (d,J
ol ). 8"‘iaﬁzraﬂ§ %F (@'i D;@% 1?/ 1D, 429 (4, 3= 535 H, 2H), 3.55-2.70 (m,

2,4,6-tripro trloxat phosphorinafie-2, 4
15 t BH»3i.45e3.§5 0% ﬁcﬁ] Q10603 (m,EIDAE, 206&36) (111_, 2H)) 223-2. 13 (m, 2H),

f r the reaction was diluted with Et OAc
and % 8%’52 (‘:%Hejq d with IN NaOH. The | ayers were

separ at edngndedifte i@queous | ayer was back extracted

wth EtOA . were dried

over MySGH=P¥ A0k e Feer reduced
pressure.Tdu rshfrin@&fohﬂhﬂn@ff 4I-H”tb15io-llaihﬁfrd>-&lﬂw0ﬁﬂ)enzmc acid (50 g, 0.25

h h h ,
350 oD SR 1 COTERE et Do i TS e e Dy I 337 miL
c ollr/g W ar%3 gﬁglcl)ﬁgéé %?afggl@%?%hggn @;6:1252@ ?P?‘g;g%n{gpygég 19,2,4,6~
( 400 triRgatIpBaspharimery 2. 44-tHox)dg 4 30 ghgd mol, 30
NEG'WﬁOZA)c, LN g, tﬁ@h‘éﬁ@ﬂ(ﬁ%a%b@%@ wiktNg GRurated solution of
382. found 383, 385h_lg APCl; 1H NMR (300 MHz,

CDdl é&HCO@b apd SW%CEFd it @AG" pd CIIL’rCI‘)12 Theggmpped grgani¢ Jaygrs were
Q'g lhl’gd o@erzﬁggOZ 2ﬁ1(e*?é'ﬂ agd'l)conc%n@e&ed S %’u%h’):atlé)% &gth?s %tenal was

70 emmskahed @ysgasbopolw Gﬁxﬁma@gw@hﬁ usipg (¢ Wagf% 7§||\IR column,
( Cinl:alnig\ggﬂgZ g?a'dlelﬁsgf é?(’ o589, ]gt@)Ac/heng'é; e prgy(:ﬁﬁ:t g’onéalrémg fractions

Jc-F = 73.
54, 3wezp7ccﬂlecteﬂ)a111 ccgmer@rate@go T,glvez@e gltle zgmgound (52 g, 68% yield) as a

white solid: R¢= 0.23 (40% EtOAc/hexanes); LRMS m/z Calcd for C11H;oBrCIFNO,
30 306.6, found, 306, 308, 310 (M+1) APCI; '"H NMR (300 MHz, CDCls): 8 7.53 (d,J =
6.2 Hz, 1H), 7.02 (d, J = 7.9 Hz, 1H), 3.54 (apt t, ] = 6.6 Hz, 2H), 3.13 (apt t, T = 6.6
Hz, 2H), 1.92-1.83 (m, 4H); 100 MHz *C NMR (CDCl3) & 164.5, 158.1 (4, Jcr =




Exanpl e 11
3-(5-Chloro-2-fluoro-4-pyrrolidin-I-vlnethyl-phenyl)-3

WO Rdoaosaey cl obut anecar boxyl i ¢ aci d i sobut yl - anPdEIB20as/®2977
nm. of CH2Cl 2 at -78 OC (acetone/dry ice bath) was
added BAST (251 uL, 1.4 mol), foI | oned by a sol ution
of Exanple 10, 3-(5-chloro-2-fl,goro-4- pyrrolidin-1

-yI obu r aci

S bttt HaIaE e %95oﬁéf° RS Bl s m
Af t eq7.d, 4518, 26re, Z4&3act| on was quenched w th a saturat ed

sol ution of sodium bi carbonate and then diluted with

Et OAc. Tfé@tggg%ﬁqé%ﬂﬂere separated and the aqueous | ayer

was back g Bﬂﬁﬁoe@tcumomsﬁh@%en{ ﬁwm‘amaed organi c

| ayers were

and o
cdncent r a?‘e@teﬁﬁa‘g‘l‘te rl%d]u@e OBPEZS‘%‘?T@‘S‘ FROeRZoRpPERPligie (48.0 g,

thi s;4p4 efhdl lﬂvm:ame rmL) ahadwhy slolvis Bddeh " O BRLRS 80 MY+ THF
using a 40 mcolum, eluting with 5%

NeO Fapier @80 & qammbcltM SBR aiThe mjuhma&apmwwéreéted to 65 °C
col | gGitiaeh) 30 6019%%%&@&1? GeakQo Igwsgcototee tb hténs smg@ Q4Ahed with

as amxtureo I soners oyle
yel | MgOBi {dropfise=adyliti®g). ( m%mmmm@ezwas hhféedrmwemm for 2 hr,

'tcawe% Aﬂ%ﬁé@ﬁ@%@& %Ja@e& dodsfireC %E%C}Hﬁgndl vas taken up in

t OAC an er s ['uti on
res uEtOArgalsbfurﬂiew\aasnsltedrsiwyzvmh 6RNHCE, Hhen ﬁqumhzeédwm dqueous

drie o [ t

R o BB, DBy oy o
f or @RDHRGAL. Fmaon&&ibdgqrgztm teyers38&e B8 O@M‘l'}v‘ll)gsgﬁ’dﬂ'tered and
SR e T O —
1#) , by .ﬂ5§h 6(ﬂumﬂ cﬂlfbm'&tdgiaphjl hising Bibtdge™ ZH)L, c@umB; Sluédg with a

E] nmd eéf}_%}ﬁ’eﬂq%§ % g@)} %ﬁ)&‘%ﬁ/ Fﬂlcg H;‘ he ErHégfct c@t%tamg %ac%;bs weger@ollected

2. 06258 Lcenthtedtd) g1ve]th3 Bl cofdpotinid (43H) 949 y&H) @sla lightFelloWoil: Re

I
o (S 06 TP e Gt E o LRYIS g/ it for BB, 292 dgpc 292
cycl shubanaear) bs@eﬂ iH:NMR d,oewm amcdg wﬁwﬁyﬂ—@dmyrm) 7.33
5M hexanes 1
éﬂ/er(dsb r?rﬁwH%adHé 3 @68@ %%1 %t5P@r§5dfna 4H), 1 82 1 79 (m’ 100 Mtz 1*c
- ( 4Nhﬁ@{pbé ¥d mrao(@eﬁzg& 2PN3 119), 1169, @913(535622809 917@ (@3JCF =249
mol ) U1 % Aftfer stirring at -78 0 h, a
- 78 Ho: $97-ufd: JmFD 2.8HzpR6dyA- ‘b@ét9anecar boxyl i c aC| d

(35.89, Og3ipi®lg) in THF (400 nl) was cannul ated over
25 mn. intolthe reactlon mxture The resultlng dark

ovved the [ nter nedl ate
X *in THF, 315 nlL, 0.630
nmol ) and To Intermedlate 11, 1-(4-Bromo- 2—ch10r0 5- ﬂuorobenzyl)pyrrohdme

(4.0 g, 13.7 mmol) in THF (34 mL) at —78 °C (acetone/dry ice bath) was added a
solution of nBuLi (5.5 mL, 13.7 mmol, 2.5 M THF). After 15 min, a precooled (-78

°C) solution of 3-oxocyclobutanecarboxylic acid (0.78 g, 6.8 mmol, in 5 mL of THF)
30 was added via cannula. The reaction was allowed to slowly warm to rt overnight.
After approximately 16 h, isobutylamine (1.4 mL, 13.7 mmol) was added, followed
by 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphorinane-2,4,6-trioxide (50% solution in
EtOAc, 6.6 mL, 10.2 mmol). After 1 hr the reaction was diluted with EtOAc and then



T3P (50% w in EtOAc, 224 ni, 0.376 nol) were added
wth 200 nL of rinse THF. After stirring for Ih at

w0 cwmogEeper at ure, sat. NaHCO (1000 nli) was adeemr1B2006/002977
foll owed by water (~500 nlL). The phases were separated
and the aqueous phase was extracted with EtOAc (2 X
500 ni). The combi ned organics yyere washed with brine

o S AL R, PSR B TS s Sk

by St)@ct‘éﬂ a6th BI@AO Wh@gflﬂﬁﬂibﬂ c(r@mtﬂa‘fﬁers wele s opR QkeSD,, filtered

with Et QA h ushe L.th 3L FtQAc to.

ermot8 RPURBITR ier P M B HEn CHEDHIPR @ lihgnaioral was

deSI mdmpnshew 6§ fMéScobfiBéiedatbyrapyliisingh VI0t H1s8o28fmn, eluting
Concentratjon of the roduct cont ai hi ng

17 apbTIb A% MORGaRH: Bh Qe NEFPBr e BrBtus: goratomg Motions wer

yi el Hiie@kd and concentrated to give the tltle compound 400 mg 15% yield) as a
3-(3-fluoro-4-pyrrolidin-l|

- phe
by Tl pomaRn SRS EPUROF G LRy aﬁc?a&fé FofeCFsCl FN,Oz,
thi Ci‘sdé g&.domnggas &thV@P@P‘ﬁWi{bdbrMﬁEaéﬂ)«t%Fdaf%&i J=7.0

vvaxy sol'i upon evacuat’i on

3 = HpOlH 720 K5 ] 7 126 He TH), (685-673 (bn5 29, @68 s 2Hm09 -2.84 (m,

529_575@%2%?;}}5@ A %ﬁﬁ%@égﬂgl P- 2"270 (%;%H)sg%géégia é ¥, 6H1);

(m oS Mippi ﬁgwwax(@a)cmm)lms 1696, &F=2432Hﬂ383k9321 1282,

LRV, 1 (oL d Pl CHBBBRRNELE: 4732004, 34 648 235,203,

3-f3-Fl tt_a@@_uyrrol idin-1-ylmet hyI phenvl Vcvcl obut an
ecar boxyl j ide. .. 1

3- ( 3- Fl ucto== ~,' ch et o

yEl o&wlmmwwnce.cmmuesﬂhm ae de (17 g, 53 1 mmol)

and then Thd Mgt CHal: ab ndatsetordeie Dot g BAST @51

Af t e, 15 4hmbie®), rfedeiddony \WasolGisiC 6N (Bxaipd 1@ 3-(5-chloro-2-fluoro-4-
approxi nately 45 9 nd_used vvlthou]tD furt

pur i PYTERdhYImethyk-phepyB-SriyAreyreyclopyRertH, Slisyasid isobutyl-amide

I eactsiso g 591 @Hﬂuﬂtn@ﬂnﬂd Jﬁmﬁbﬁ?ﬁ ARGO Hlihe reRdtRE Shs giendhed with a
-Parr bott 85”‘ ged wi , and then 10% Pd/ carbon

2. ssagirated a5 aés,oda@a éaarbw%e Psk thep dipted @i Figie.  The layers
m Xt H&% sUESatby SHaABeRAL SR 1Yt Qaf@ac‘:‘ém&i vith EOACAMhE bombined

1.5 h the reaction was purged with N2, then filtered

thr o@rghmc:éayeﬁe wers) dagdd vl iehes aﬁlée‘ae%mbporwém@dunder reduced
Y €55l e, Th&ifRaM b Bk &aéen%asdaéc%ﬁﬁsh@a b fl:aglpbﬁroﬁ‘ﬁg)graphy

t hen s oWy q uencﬂ{ed Wth a saturated sol ution
sodi wingx@ ¢&g tﬁﬁﬁﬁ'ﬂ qolunty eluting with 5%Mé055%ﬁa(‘éi e”ﬂieaﬁ@ﬁllch@ntammg

59 ueﬁy& ghé%gfe c"(‘fﬁé tg%'!ﬁ c%ﬁée'hﬁ E H’ne":tl‘t%ggggm as a mixture of

organi ¢ layers were r|e over ,
f i I tzsomdrsa(m mgn@@ﬁwrem)eel agetlew ofle Ricedl4p(9ss Me®H/CH,CL); The

Puri figc af-IF? Qalfo was1 méd% bn%ssggllvl%g thvgatﬁle%%m%g@rldl iR lE'ngp ¥nd adding a 2N

re-cPY8tar izat]
HCI ether solution (1 2 eq). The resulting solid was stirred 2 hr and then filtered and
dried under reduced pressure to give the HCI salt of the title compound as a yellow
30 solid: LRMS m/z Caled for CaoHaCIF,N;0, 384.9, found, 386, 388 (M+H) APCL: 'H
NMR mixture of isomers, diagnostic peaks major isomer (300 MHz, CD;0OD): 6 7.62

(dd, J=17.0, 1.6 Hz, 1H), 7.54 (d, J = 11.2 Hz, 1H), 4.47 (s, 2H), 3.59-3.47 (m, 2H),



Crude title conpound was taken up in a m nimal anount

of warm Et OAc and al |l owed to cool to approximtely O
wODogoefied gerator). The solid was filtered, drPEdIBME02977

reduced pressure to give the titI e conpound (4 g, 24%

yield) as a white solid: Rf = 0.21 (10% MeOH CH 20 2);

LRI\/B mz Calcd for C 8H25FN20 404. 4, found, 305.3; 1H

5 98§?anpwﬂt 17@23% é%%ﬁoiéfﬁ@ \g@ef]%roﬁ ?.gﬂ%;jdx’@, 6H), 2.24-

1.6 Bi20 (thHH), 3.088.00km, 2H);1,783. A m, QH),Z)kw (AT 42032 6H).
(m 3H5 .94-12 5(m IH, 2.57-2.50 (m 6H),
2.42-2.3%@;, 1.82-1.74 (m 4H), 1.14 (t, J = 7.5
Hz, 3H); 3{3-06éré-LpaeolidinTedmbthykpli@wl)cI-isdraky-0gr aphy
and was determ ned to be cis, Exanple 14

32 (SWMM&ﬂ—éﬁm%t hyl - phenyr) - 3- hvdr oxyc
ycl obut angea#nain (Q 580 ek Dbd) ¥b T Akt D928 &{Blﬂ@as added dropwise over

n- But [1ithi um | hexanes, 140
Addedd gt ¢ nes ?Cefa%lmoar?fflr(éW%¥1ﬂé‘°@\‘7@rZYQByrrﬁlﬁﬂiedl%2 0 g, 0.63
- 78 QensH airon: of). | k& EEFrth’vltae —8’84’(3 (fr Q'hOFED—is"cHsolunon of 3-

quorobenz I)pyrrolldlne % 49 nol) in
(1 L) oxonyelebutanerarbonygic apid-(GB8e, o 12013Hn THE 796 1alo) vies eynulated

(1’6 3 o@e?f 9@ %qwttﬁ@f%ﬁ&f&%ﬂuk& TRE teduitidd d Sk %ran%g éolg’uon was slowly

was cannul at ed over into
t he wvex—mda ¢m mpmt m@eranhe oves ulohi g/ Mr lof oﬂlan@écture showed the

ol t
S ugi%ﬁg‘?%faﬂ A ur L Slrg%ﬁan[n 0 eiﬂpﬁ-ﬁa 3‘1‘5%}9%?630 1301) and

16h. e I nt ermedi at’e
294. T3P Aok wt E@H@ﬂh‘yhﬂnﬂ Aeo (nBI) wels actﬁe@&@thrﬁﬂp)mlanﬂnnse THF.

T.3 P O%stﬁTn% ffog t l% tﬂ%'%ls te'ﬁj eragnm2 1&1‘( nﬁlﬂ)lcpg r(?(i ﬂﬁg twas added

with rinse ter stirrin
n&omidliewpé batvatee (~ft§)9hnL)l\ﬁ]rK?1§haéd§®@rm))amm aad thechqueous phase was

and. oo aBRORR2 &l i HE P LR BALSY PRt Gt brne

) . arkdhdried@ver MeSOQ Cpatinarationsyicdadaish ESdg ol drimgp roiilnieat avasl split into

dried over A, ield .
or an g oogiops ¢ ur}ﬁg&gﬁﬁ% flag,ah Evrré g}' &‘E K> 9 golumns packed with
C hr omad 9! B oluXwas ﬁﬁbhéﬂmltﬁ) 3L Be0A RS fenfolvORBher Rih@aterial and

ol um s flushed with 4L Ef QAc to rem)v hi.gher R 0
78t omen ) e ok rkothegestied PrGick Nt R D O Witas3L 25%
obt aivired/BOA&. '@oh%trﬁ\ﬂl&fbf“ﬁhé—prg@% N&%ﬁ&;%@hons from both columns

Concentration of th roduct contai ni ng fractions
af f opHerded5t818 2 (@8% Yé‘fld)t E ${3-eoredripaiatidin-ylmsthyl-phenyl)-3-

fluog réxprcfo‘BhiaﬁéJﬂrﬂoxyhc acid ethylamlde as a thick light orange 011 which
-yl meth phenyl ) -3-h - cyCl obut angcar box(yﬁl ic acid

et hyFlﬁﬁf{Wb’S’falhmdde aaisa?q Sp EIP@HI eivwﬂ@n a DD @735 (8, T =
sk 0%7)(9:5%; M@ aj. io 794 (&Ozﬁ) messo'm? SJ:?P(Br%‘Vﬁ@)U@%B 3&1 J=13 Hg,

m Xt ur e rot aners,

7 7 BEI) 333 30’ (23 2H), 13584(2170 Am) 31, 08535(%44(11346l(lbr b&31.70 (m
si NGl 8lappibl Wakelldm), 2188 £3:7.20), 318; FRVAIW/ZT R for C1sHLsFN,0,,

320.4, found, 321.3(M+H) APCL

Example 13
30 3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid

ethylamide.
To Example 12, 3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-
cyclobutanecarboxylic acid ethylamide (17 g, 53.1 mmol) in 200 mL of DCE at rt was



(quartets, J = 7.2 Hz, 2Htotal), 3.21-3.10 (m IH),

2.97 and 2.95 (singlet, 3Htotal), 2.84-2.77 (m 2H),
WwWQ28702122 (m 6H), 1.79-1.72 (m 4H), 1.18-1.Pdr/(B2006/002977

3H). Internediate 12

N-et hvl -3-(3-fluoro-4-(pyrrolidin-I-ylnmethvl)phenvl)-N

- met hvl cycl obut - 2- enecarboxam e trifluoroacetate

>y 90 CHAI b D d o ab s fhen gaera LTS bt DA it bac),
( Exanmbersld, thégﬁ)aatftﬂl wad)GonkeriaRd) to%ﬁroﬂin%ﬁ&#( V8 d; hiY @sed without

m xture of 1, 2-dichl oroet hane ((IL) and tritluoroacetic

aci dfuptheopusifipationy Fherradee B4 splt figh thvisbovectsagtion typsilufed with
br Omﬁtfﬁp{s% hfd)) Axymdwbﬁ%&ﬂé pRESRE S ﬁgh théh WoEPdc@bon (2.5

br own oi crude title conpound
N et &yl4 Bt )gwas added. The resulting reaction mixture was hydrogenated with H,

fl uo<r4g% g)c r r@ﬂtérglefl 'hl th r%ﬁgﬁl IV\)atQ gﬁ@é VYIM ﬁ?,t {ﬂ%lll (f'lytglleg k%hrough

oxam trifluoroace
r esi G@lat aﬁAcomvlqnm:atted/\msleusé@bed mrasvae. nEbet restl‘epg ol whodituted with
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oi I WhINMR (38 Miis &1 % i eerbac| 560 fﬁ{)‘%rﬂﬁ&/ﬁéﬂeﬁ 9, 1.6 Hz,
Wi thig), %@bl{&d qn: 010,268, {190 535 (bd) 1H§1t3e67 (:499), Blap- ﬁznd(m 3H),

t hen brine %52 dri ed over 4 and concentrat
.f

to atPbedd 618 12@ §-561-8r{mo PHh g 20%- (mFRH%, In¥c by am ‘%)sl 147

purif
vesehéo XHéHg%’cu& gglgggig)e 8y far}g% ﬂ?ﬂal?cfgflarpi{? amd w§§ Jlétéiﬁuned to be

col um
%HZOPISand then eluting with 3L 5% MeOH CH 2C 2 The
cl ean pr%gb_&;actl ons were concentrated to afford
41. 759 ( 95% pure t|t| e corrpound
3 ; ' et h) i oy
= 0.17 (20%

T ‘ r ot aners,
d 7. 28 7. rEButymtlpmnt(l’ZéM/we@aIss,uk@dmby 035 8Dl ¥s, added down the

2& gsxfgﬁuongﬂa%wgwdlep 259 fnin to 7%% soh'l_Qoh o%InG[ern{egiate 8, 1- (Q b§omo—2—
fluorobenzyl)pyrrolidine (90.0g, 0.349 mol) in THF (1L). After stirring at ~78°C for
2.5h, a —78°C solution of 3-oxocyclobutanecarboxylic acid (19.9 g, 174.5 mmol) in

THF (200 mL) was cannulated over 15 min. into the reaction mixture. The resulting
dark orange solution was slowly warmed to room temperature over 16h. LC/MS of
30  the mixture showed the intermediate acid 294.2 (M+H). Ethylmethylamine (30 mL,
0.349 mol) and T3P (50% wt in EtOAc, 125 mL, 0.210 mol) were added with 200 mL
of rinse THF. After stirring for 1.5h at room temperature, sat. NaHCO3 (500 mL) was
added followed by water (500 mL). The phases were separated and the aqueous phase



(overlapping nmultiplets, 4H), 2.92 and 2.89 (singlets,

3H total), 2.58-2.35 (m 8H), 1.80-1.70 (m 4H), 1.14
wW@eeh704903 (triplets, J = 7.2 Hz, 3H total). TheCDIBaM02977

material (41.75g, 131.11 mml) was dissolved in EtOAc

(IL) and 2N HC /diethylether (80 nL, 160 mmvl) was

added over - 1 mn wth V|goro stlrrlng After 30

mn, the |i rec itate

ol | wt streod B RIS (oAt T8 ey b Gntta o Ybgbith brin
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oun ,

3- FI Way dissplyed.ip jaikgue OBWrdé?hl%Pﬁh?ne\ﬂIa)eﬁl}ﬁ‘v‘iﬂﬂﬁﬂfé’ﬁwly acid (150

gd &W%ﬁ%ﬁﬁ:&ﬁxﬂ%ha%el I%dei‘ﬁ’rlgaﬁhrﬁebrewﬁcﬂolﬂtioﬁnwéﬁ cooled and
a e ,

20 ( ggcmcqﬁm@dmpmlfloq brgiva- 9il (P48 Hfi crpdfefilly porgpound, N-ethyl-3-(3-
hydf gwfo qy@{,&&i&@ﬂgﬁ@&%&@) RGhdnat ldbﬁtni B chrbSrafde

was ‘a over 50 mn

domtrtﬂmeroraeai@e isgh WIﬂasqsldmh TEA+ ghigh- wag leed dwithe neswh stpp without

bi s( yet hyl )am nosul fur trifluoride (42.0 ni,

227. éﬁﬁtdﬁ?frl n CH2A 2 (375 nL). After stirring for 2.5

h at -78 BGmpleE cool i ng bath was rem)ved and t he

Q%Xt ure V\? ﬁlt I ] ‘. i i \ o%hﬁn%car%k ic acid

Stirring, WG

unti bth&l—hleﬂwanmm; subsi ded. Sol id KZCO was then added

to ensure,that

separ at eddh olgﬁleagglz J s%uswﬁ%ggsggmﬁl@l Z‘f?g? oL R c?ur%F d with nitrogen and
charged with 50 mL ethanol, 10% palladium on carbon (10g) and a solution of crude

Intermediate 12, N-ethyl-3-(3-fluoro-4-(pyrrolidin-1-ylmethyl)phenyl)-N-

30  methylcyclobut-2-enecarboxamide trifluoroacetate salt (182.0 g) in ethanol (1.5L).
This mixture was then shaken under hydrogen (~45 psi) at room temperature for 1.5h,
filtered through a 2” pad of diatomaceous earth and rinsed with ethanol (500 mL).

The filtrate was concentrated to give an orange oil which was dissolved in EtOAc



with two additional 100 nL portions O CH2CO 2. The

organi ¢ phases were conbi ned, dried over MySO and
w@oencestieht ed to yield a dark orange-brown oi | PEBEB2Be)002977

This crude material was concentrated onto 100 g silica

gel and then purified by flash chromatography on a

4"x6" silica gel colum packed_mith Et OAc. The col umm

e B W e S AR PP R S 5 B8on o

of t hend (200 enlc)pﬂﬂmlmxér apSan and angenttdtsiwchiel 66126M3iof An orange

GC/ M5, showed 't 0. be th ~6% of .t he "
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and t:dnemh ECEL ! b@ckfsa)aﬂhsh@@smammm ECegChane thei®luting with 3L
repeating the QAc col umn chr omat ogr aphy
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usi Ng5893:of ~HeRtARENSRRIpBRN. CBhERRMon¥flhe Rsd futMiAdoBs yielded
of 460 m./mn. These re-chromatographed nmaterials were

t henanather e ed ~#p OR%1DTs Evteyil: &rirelt-1'hB0nMsOHOAC) 'H NMR
gr a”lcﬁ@h)&ﬁ %1)&%1’62&‘?0&15&@6 9hs! 9%0{;“%&%1% o%éc?red by (’S'HC13, 1H),

conpound

7. 38698-6.98 N 1. 619086,887 (1m0 18, 352=(B. B A8 [Ha) ,2H), £342-3.14

1 il bl 2 2 e a8 s .,
(m  28-1.72.(54H), 49 4(any in&wriglmssxllg 1,27, BFhtotah) L 113

J =7 . )
tire comhdbmeblen 08 TUCLACH BupfieS Mot sh Bapc (1) and
Igg:lol 2N hI;ICl/élbihghetfhfxé ﬁ@s?ﬂu, 160 mymeld [witsi aided bvdrr €l lnas evithnvigorous

for =2h, .the whit } ;
or ochpriv Afiar 20 e 1 iebh b ec Plesd peiP BRRE fictegh pingpa with
lufldeEtQAcs dridedriadaindéx ditrapge lphrmo 1026 the LOrfesporititig HEN MUR36.15g).
FORRR NEAIER A1 M e 0
;E,Zzinh'ﬁtsirgl’o(chQH 30 &rID) Saﬁl}-'DEé(glc 5(56 21§ Kmﬂﬂgen‘ﬂlb")hzatmg Next EtOAc
m
m@@@slﬁégd( @B@Wg? oyer 1} t‘{%‘i sgm(ng mlg@re‘;Aﬁt&gstgnng an
EIZ%D, iﬂd‘ﬂt?on%lz(lﬁﬂmn JthEig:ferg rzgure7thz Iﬂé])ds weté f @cet@ﬂi rml@d 5/1’[1"1 200 mL
C

20 13E Aq‘zand drigd ugdqrd]atrogg% tq:yleldﬁg 9§ g tbe b@)rochb)gldq sa{I’aof the title

JC Fccgn%youﬁd 'ﬂ%)a- whfe % staﬂﬁe %oﬁ&i mécl'9%‘193 SQJ "@ Nl@]!% (&DC13) ~1:1
(d, Jc-F 24.8 Hz)

Cal cwﬁvré@fﬁwm@s,éBFQ%@zM@} H@ 7.78 (63289 Hq ?Hb27 07800 (m, 2H),
7.81y 25?&"!10'— @46ﬁz 3251), Kol 337, (nJ\'zﬁ) 6947 & % %"Eﬁ*j 31393l (m, 2H),
| - f 4-br ono- -di f1 dorobenz 5@29&%”0
3, 5- BPt pud?. 8%) ésmgéﬁts;l éHyetal), (2ng (m 1281)2?4601%60 ym, 2H), 2.46-2.34 (m,
rr | ) ; | -
B 08100 446 2450 BRI 00 SO, )31 1
i n Tl 50C NYRF@DCLOM Gnixhoo mftrmenshﬂmw 182704 a@ % 150.57,
aquepis NGEICE (139 s811h39851 8964430 % 14,30, 113.98, 113.77, 52.62, 49.92,
49.90, 44.07, 42.65, 35.33, 34.25, 33.45, 32.77, 32.40, 23.21, 14.07, 12.44; LRMS
m/z Caled for CioHy7FN,0, 318.4, found, 319.4 (M+H) APCI; Anal. Calculated for
30 CyoH»7FN;O.HCIL: C 64.30, H 7.95, N 7.89. Found C 64.36, H 8.02, N 7.97.
Example 16
3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-

cyclobutanecarboxylic acid ethylamide.




after stirring for 30 mn, EtOAc (50 nL) was added.

The organi ¢ phase was separated and washed with brine,
waleioed4aeer MgSO and concentrated to afford 2. BEHIK26e7402977

of |-(3,5-difluorobenzyl)pyrrolidine as a slightly

cloudy oil: 1H NWR (CDO 3) d 6.88- 6.83 (m IH),

668663(m2|—|) 3.59 (s, 2H), 2.53-2.48 (m 4H),

1.80-1.77

t i
180-1 71 (ol BOLSUS AL e s s 3
dr Oﬂwdwi?tcwbwsﬂeeMbme aa;ﬂtemyaml@he@s 7g, 152.0 mmol) in CH,Cl, (450

2,2,6 Tetr th erjdin 11. 0 nmm S.
avalt Beseddy are! S miniagnmdbe e sk ofillsp (o 5 G rpiation of
hexag %méhcﬁ(yé'ﬂayl)alﬂm&umﬁofrf)ﬂubﬁddﬁl&@nﬁﬁ 0428 mhahold el CHEEL, (375

(25 nL The resultlngmxtur was, stirred for 10 m.n
afnd mk Fﬁ\ftem@pn@@qra’.’t% 23—78°C the cooling bath was removed and the mixture

(3w:§s Hirfel YoF WW%M&E%&F@ 'Wlt}{ gtir;xz aq]- Na@ld@}%&s carefully
|n nL THF was added down the flask | s over

Af t eaddsd ior partiepsugtil 2ll foamingsubgidedy Sokid K@@%Wa%ﬁm added to ensure
THF %tytﬁe%_r@ W RRKC %ﬁ@gl?%ééé &er@@é ra(eg £3 Qhe %ugo nge \Jveﬂ extracted

VV?.S cann o the react Xture
Thi swith fwauadditigmel HIO| roINedrtltons @fl G- ke nrgavicpbases were combmed

t I
ORGSR, 1 LGS it AR Gl
3. 9 aride MatBalnwed porwentertédhemio €6 edlsiligd pelrar@hthen iprrifisighy flash
o R A TR SIS 415 AL A v
concemtd atithd3lL @agh EtGdAca aﬁamO%IMeOB(HtDAa Gké clehmsh fractions were
gp ][ gcg)gat%% §§Rﬁ% 1% d%& ﬁ}ﬁzan/ f(‘{(‘)ﬁlgol ¥ (Ilélbglnooégncg'é%nged solid which
& (2G6Ads fsﬂxdﬁiﬁd&r%(%% pilré g\hﬂh 6%y bﬂﬂk@h}@&ﬁﬁyﬁ )ra&- faytder. Re-
oSN PP PRSGAl DA, 52, DY ML e
(m M%b)H/IﬁOA@ &)hﬁﬂn (choni’ﬁ&)gHtﬂmy 03- 2cl€1§maﬁ)§l)a8h§3 oﬁla ZJh%lcelOD
(2 5800I1_1|)Qn15 @OexmcSOgH)) usggﬁ@thpgane mop@pyl alq_ohyl;with -prsﬂc(vy.nrate of 460

4H) ; miLBkn MR sé GEAhdath ﬂe@mat%ﬁﬁs 5vere;- Ghkn Zrifufated withF10% ethyl
240.5 Hz), 142.2, 111.

203 oethq;@epqanesSQIrSZnL/@arg) togﬁ;el@ZS %]@ (§8%i3f 9ﬁ+‘VEngﬁﬁF1@2:ompound R
173-£ 887340k MH@J”}QEéO&W rep iVt (b]bcw 8“?@9 ﬂ 7 RhenytV3ef o (4, 7

orocycl obut anecar boxyli ¢ aci d

Bi s (284812 &Ky &t 1By Ho&Ul-G He. 1D —)r/ i |S=d1é‘1)( »60 92, 3.33-3.18
0.38 |

0 3%, IR ?)962"%2? 8988, 5963 64947, 58, ls8OUfm, 4H), 1.81-1.70 (m, 4H),
3- (21.83 @i ¥+ Gddks 3H .pyrrol i di n- 1yl met hyl)

Roery ) RSO HTER VY GLODUL RIS JabBIBREASy additon of 53

res uﬁnLQNg Hiilkethy! etbwat aktimne dolbtonnaf fredbese woph0 mL EtOAc. After
It ﬁ{rg%{gg)% }r:og { 2 dtggbehgtef oﬁaéi%tsh\g%sgch ectc(eedal Cv%asﬁéh WaE HISKE %gd dried
under a stream of nitrogen: mp 196.5-197.5 °C; '"H NMR (MeOH-d,) 8 7.60 (t, J = 7.7
Hz, 1H), 7.46-7.40 (m, 2H), 4.46 (s, 2H), 3.56-3.50 (m, 2H), 3.37 (p, J = 8.5 Hz, 1H),
30 3.24-3.17 (m, 4H), 2.86-2.67 (m, 4H), 2.22-2.10 (m, 2H), 2.08-1.95 (m, 2H), 1.10 (t, J
= 7.3 Hz, 3H); *C NMR (CDCL) & 173.6, 161.3 (d, Jor = 248.0 Hz), 147.1 (dd, Jor
=24.0, 7.7Hz), 134.0 (d, Jcr = 2.3 Hz), 121.9 (dd, Jcr = 8.3, 2.7Hz), 1164 (4, Jcr =

13.2 Hz), 112.6 (dd, Jor = 24.1, 8.8 Hz), 96.7 (d, Jc.r = 197.3 Hz), 52.83, 49.9 (d, Jcr




extracted wth CH2A 2 (2X15 nL), dried over MgSH™4 and
concentrated to yield 92 ng of light yellowoil: Rf

w0 2@7/0§90% MeOH Et CAc). Silica gel flash chrorrmvgrzaqﬂnymﬂ
usi ng Et CAc and then 5% and 10% MeOH Et OAc for el ution
afforded 66 ng (67% yield) of the title conmpound: LRVS
m z Calcd for C17H21 F3N20O, 32§§§, found, 327.4 (MtH),

587 2H§ M@)Z@ ] ﬁj qg 253%@)5 §}«3H)2? 32?@&"%31 fa]%ulated for

8. 5 HrH4FEN,0.BCHE 6. 2758H(mz TH).81. Bolrdl € 80.15, 1 48D, N %.669

(br s, 4H), Interpedi ate 15
3-(3-fluiﬂw%ﬁolidi n-1 -yl net hyr) phenvD- 3-

hydr OXyCyptméh_ﬂ)?_f,s-ﬂithﬂ%w&nﬁylm"rﬁohdﬁh@m yllithium -
(2. 5M hexanes, dded down th
reacti on $¥- Qé"i“%ﬁ?epéaldf\l?é‘?e &0k, {H24mmpdcpyselidineotd - 801?nL 21.56

I - (4o ¢ cd ¢
b enhongonte o ol e co

a - 78LYErdeh afrpen tmpesat@ﬁo%awﬂ%muaw@d\éa}m;&ﬁo ola iagadded and
(11. Drdd stirPfe for%‘ﬂuﬁ Et@Ap—thO ] Qfamuide e X Sﬁ{a?edwas separated

over 10 mn I nt e reactlon mxture
dar kansraashed with brine drigdgves MafiOy and consdnttatedr to @fiford 2. 65g (74%) of

PR UIB e ok Sl L 1 IO o o5

a cr 682 @solH)! 6.656:48 (tholH), J6P ks, 2B), 288A4H (ng 4H),0L. &R1.KF (m, 4H).
concentr e title compound. Exanpl e 18
3-(3-Flu el | ‘b i di n-1 -yl net hyl - phenyl * ) - 3 hvdroxy

cycl obut eﬁq dilflax olittinvetviey bt 31 -Nt i on
of -0. 2 etrrredlatel
3- (3F 2 A8 v et hyl )

p.ﬁenyl ) - S}h@dmumymylpiwﬁaﬁﬁcmmﬁxlylm@ @fiol) \ga'\fﬁde% i*EIoFa —78°C
I he met ny e 1L.Nn
20 ioTRR) At s EH o MM DAL, 1) B ingigies (12

ol hipRdd SHF (Edmﬁ;l) Tﬁ@lﬂésﬁﬁﬁ?&ﬁﬁfu% &ab QbirrdOFor T an and then
mxtureEJC. ? c. Wwth saturated agueous NaHCO
e(tgé 3

and Bf Sddugeahey HEIARG e d /Bl & %‘Eﬁarlatg’elaL THF

and headasn@usthd MasewRovext fnatt Sferadaing i 3. 5kl Q‘h@c solution
The conbi ned, organi ¢cs were washed with brine, dri ed

Hero wé@@cya}?aufem?e@ﬁwlm acidt ©-69pelSed ame)) ang&HB| (10 mL) was
(8. 6ghhnulfb@$lio G RABIAILARKY, s ﬁi%)gurg%assdlllo{’v@@ t@Sowly warm to

colum flushing first with EtOA

Ve OHPERCREPEHDE avd)was §tirredrisy d Oy Metbylamioei (R jo THE, 5.5mL, 11.0
R/Egﬁé‘?&?& ggg 5098t B0AL 328! 595 HmAP Vel achOIO Atier 2n

stirring, saturated aqueous NaHCO; was added and the mixture was extracted into
25 EtOAc, dried over MgSO4 and concentrated to yield a tan oil. Silica gel flash
chromatography using first 3% then 15% MeOH/CH,Cl, afforded 99 mg (5.5%) of
the title compound, 3-(2,6-difluoro-4-(pyrrolidin-1-ylmethyl)phenyl)-3-hydroxy-N-
methylcyclobutanecarboxamide as a waxy white solid: Ry=0.036 (CH,Cl,); '"H NMR
(CDCls) 6 6.84-6.78 (m, 2H), 6.25-6.20 (br m, 1H), 3.52 (s, 2H), 3.01-2.95 (m, 2H),
30 2.90-2.84 (m, 1H), 2.79 (d, J = 5.0 Hz, 3H), 2.58-.2.54 (m, 2H), 2.48-2.44 (m, 4H),
1.77-1.73 (m, 4H); PC NMR (CDCly) & 222.6, 178.5, 161.2 (d, T cr = 240.5 Hz),
142.2,111.9 (dd, J cr = 25.6, 6.8 Hz), 73.0, 59.7, 54.2, 40.8, 37.0, 26.8, 23.7.

Example 17



500 nL 20% MeOH Et OAc afforded 3.14g (53% of the
title conpound as a thick orange oil which slowy
waelordifieed to a waxy solid: Rf = 0.30, 20% MeEty/Hi2@¥002977
IH NMR (CDCI3) d 7.35 (t, J 7.7 Hz, IH), 7.21-71.3 (m
2H), 5.73 (br s, IH), 3.66 (d, J HF = 1.2 Hz, 2H),
4.6 Hz, 3H), 2.85-2,¢3 (m 3H), 2.55-2.45

2.86 (d,

(m 6H),
(CDdl 3)

JC Fc;zlofmﬂan@. b(’)g&&laéd (l@tl’lﬂﬁmﬁle.: 4.9 HZ) : 124. 2 ( d,
Jc-F= 120 -F = 3..
Jc- F= 23. %‘S(@Ei)‘%h%e b‘ﬁ(dg“m% iRy o b, 540358 o was
( dl aéﬂfef—tol a0 0P ) soltibn2 of 31?21t99m?cﬂﬁe 814,23-(8,6,diflkME 4R Zrrolidin-1-
%(aaﬁﬂp@t%rym%égg) %Ell;zlczlr%(y-N%r%gthélcyclg#u?adnecarboxamlée'Yg 5%9& 0%5 mmol)

3- 1 35,9 (@m‘i QHJ he kdstfinb hﬁiﬂfﬁt\%\é'aﬂ@@&ﬂtﬁ hard 1 ydbDeBerature
ycl olbut anecar boxyl i ¢ aci d di net hyl am de. A THF

sol uaridostirgor 18 1 Jei tetctiopawAsapurepsinto saturated aqueous NaHCOs and
3- ( 3y){t})a&g& élﬁ)ztﬁz g)t t | dpRl |3¥<1:r)MgSO4 and conc::l-engatﬁcﬁ to yield 92

phen roXycy utanecarboxyllc acid

6
19. 3mgmnof )hghkas'eﬂmmlheafvﬁ' tR21di (B¥eh MR/ BOAC)- _ONtikigg gel flash
(g' F, chzrgm% é}h n 4 aE?t R[hérﬁ Q%‘Man& rlo‘%t %H/ﬂiﬁb&c oo elution

room t enper at ur e
The afforded 66\/\/&3 (e mdé) ofwihe htitataomppen: ah%%u@l/z Caled for

5B, B oo T PR suce coct

Wi t hs BISQAG, T F18e7 Hardi)nsd2 Qbrgarlﬂa,ﬁ e (re, 2iHs B84 (th=h 8 5 Hz, 1H),
brin r N7} nce ated to yield an

or an§86g%8%(‘8%g; B/gfﬁs?@cgggg%t bg‘grl);phy on a 2" X4"

$5|ica gentegbbdismis | ushing first with EtOAc (IL) and

10%I\/EC]—|/EtOAc Rf inmpurities
fol | owed 500 mL of 10%

?/Eg/glﬁrf@ﬁﬁc@!aﬂutﬁlﬁ&aﬂﬁoxgﬁ&adg&g—v Et OAC af forded 3. i‘SSg

of the title conpound as or ange oi

whi ch s| cWPytyduhipmi @i %%a%ﬁsmégyﬂl;oﬁ 5§, 3dged down the
(200/%%&@1—-]/7 Egagﬁg}vallsl %V@WRS (&R &) 4 77856 édlutloh —0f7 19(4-bromo-2-

2% | ﬂgorglg_mgyerr@hﬁhnq ﬁp 0 2 Oé§4 (r@?) i1(3 Eq;—IFS@O(Ib@H}.? SASfteg %}rgnsi’g at —78°C
2. 84rcg 1?18 (Aec2dhution 053 0%0 loﬁﬂ?an&kﬂ)ox IcgaQrd]%YQ d, 195 .4 mrnol) n
over | appi ng water, 4 d 17

8, 16
( d JEHEAL150 L) qu):ann]} 1;ed4_oV(3{-le y@n 1qt9-thp rgacpg mnitg@ gﬁe resulting
J ’ Fﬂ&k oragxgéé?uﬁﬁ) was]sgkol§ \(éiimed] 'fo E)om t@&pé’l‘%ﬂ& JV%Q lgh (dC/MS of

Jc- FthgHnixiurg ghaa®d t@h‘@e (:@mpqp@d F29& 21(1\@}92 hls41}_atq_na 3>v,as Ased as a
f i
gg 0. ﬁru%? s%lu 8‘1:1)’ SxngoﬁtRWf_lgﬁép%?l.hlﬁﬂg Org, ﬁl%%%ﬁ&%%on of the title

ou n e
compound.

Example 18
3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-

cyvclobutanecarboxylic acid methylamide.

30 A THF solution of ~0.12M intermediate 15, 3-(3-fluoro-4-(pyrrolidin-1-

ylmethyl)phenyl)-3-hydroxycyclobutanecarboxylic acid (160 mL, 19.3 mumol) was
combined with methylamine (2.0M in THF, 20 mL, 40 mmol) and T3P (50%wt in
EtOAc, 13.8 mL, 23.2 mmol) and stirred at room temperature for 20h. The mixture



3-(3-Fluoro-4-pyrrolidin-I|-vlnethyl-phenyl)-3-hydroxyc

ycl obut anecar boxylic acid isobutyl-amde. A THF
wa@odoapiars of crude ~0.12M i nternedi ate 15, PCT/IB2006/002977

3-(3-fluoro-4-(pyrrolidin-Iylnmethyl)

phenyl ) - 3- hydroxycyclobutanecarboxylic acid (160 ni,

19. 3 mol) mas conblned W th |§ butylam ne (3.8 ni,

38.2_mMmo

ol Yo B A gt oot SaiD il PR3ty iy added. The

m til’(a@esV\ﬁére quleatmdquacgdaoﬁ@ﬁhaeatvaﬂ efidea lagalﬁlashlﬁ@@Ac The
ar at ed

and Et QA ed. The phases were se

and ‘E‘W@A %Fd’u"é %}gcsp‘ﬁ%’f% é"’f‘%ﬁ’g vaih bune; éﬁefga‘&?r M Qupngcepgenirated to
The gielbiehngd SaNR%E). LR H}ﬁf&h@tﬁgfébﬁ}h oRfal P4~ ddili@dgel column
over Mgscn and concentrate an orange oi

Y S PRBEdH oG SNyt 20UMOQHIOAC 4810 100 fo fpmove higher RE
fl usﬂhﬁﬁ‘ugé foﬁBwéM E}helgﬁ&}%lﬂ( A&Adcﬁt{%aﬂ-ﬂ{@%%@ s RMOENIAC and

m.) to renove rities foll owed el ution
wi t hSnmEaPI% | /E@m 4f£0r 3048 wéWOEﬁI@Antl@mmgmi At a thick

20 M8 O s bt £ By A, £ 435 oumion

conmpoun as an wax
Ve O-NEIROEE)CLs T M X-CDTES) 11, 7.23471 Gt (m, JF5s 7750t 1H), 3.6 (d, J

W’ 7. 2132 1%%@862@ - %gﬁ}( Qﬁ%sz 85 @3 Q‘Eo 48 &gz 25 (e, 61D,

(m BFY-1.69. (ﬁBe@xlAﬁm(xgrwaﬁH)‘%H)l ’38ILNMRZZCD@13)4H)775 1613 (4, Jor =

i by 3k S8 b 30e 7 i X0 i S Kk 2P e 15.0 1o,

349. ZIZO(G\,{HHJCIAPSZB HAEXAAP| (@, R.5E 23.3 Hz), 74.0 (4, Jor = 1.9 Hz), 54.04, 52.6

cvel Bolandcdiolb 2l b B et HMs el s EREtino, soss

B s(RundBboxyetHay| Aran nosul fiir trifluoride (0.29 ni,
1.57 mol ma? dded to a OOC sol ution of Exanple 18,
3-(3-f|ué%@325%§%rolldln | -yl met hyl - phenyl ) - 3-

hydr oxy- w@nlauioan dhdiode- (0. 40y,
1. 31 mmol > ML) 1S m xture was sl oW y
war med td ée'a'bn=” pethylamidey f or 18h and

then pourgdriipt Qnsish uc;fat@ @Imqﬁﬁaﬁ&%dlh{@ HQCB3 (3Th§or9f4%?ﬁ&hdm-l-
&b se was_separated, dried over MgJSO4 and concentra

yxl@le@lyaphe@mﬁg@dwvcyet@bme@f)carbmwhace%Ktﬁ?atnég A8ghgmol) was
on aco]nb?’neézmt}?&hhieﬁﬁlagﬁxlle }%EW B TE U R Y4 inrnﬁ)tl) é@fdtﬁP%@ %wt in

nL each c, 2% and Et OAc to renove 'hi gh
i mp uEﬂQACeé3 Lanl, o’&&é’dmwl)eqnétsmﬁd i TORMAGOPeratuest fox_l_ @% "The mixture

e e e
1 (2096t Bepayatd. anfittee #llcowsgphascovag erdratted bgaie wrthdit@dc. The
Mas &%%%%rdeggein%s %e%ameh IQVlgh l§n11%9 Hﬁé’(ﬂ)\%? tMgSO4 and concentrated to
yield an orange oil (8.6g). Flash chromatography on a 2”X4” silica gel column
flushing first with EtOAc (1L) and 10% MeOH/EtOAc (500 mL) to remove higher Rf
impurities followed by elution with an additional 500 mL of 10% MeOH/EtOAc and
500 mL 20% MeOH/EtOAc afforded 3.58g (58%) of the title compound as a thick
30  orange oil which slowly solidified to a waxy solid: Ry= 0.17 (20% MeOH/EtOAc);
"H NMR (CDCl) & 7.36 (t, I = 7.9 Hz, 1H), 7.23-7.15 (m, 2H), 4.70 (br s, 1H), 3.66
(s, 2H), 3.21-3.12 (m, 1H), 3.00 (3, 3H), 2.99 (s, 3H), 2.84-2.78 (m, 2H), 2.57-2.43
(m, 6H), 1.80-1.74 (m overlapping water, 4H); °C NMR (CDCl3) § 175.8, 161.3 (d,




of 2N HC /ethyl ether. The hygroscopic white solid was
coll ected and dried under nitrogen: 1H NVR (MeOHd4) d

wWa2@0/0§4123J = 7.9 Hz, IH), 7.45-7.40 (m 2H), BCHE2066/002977

2H), 3.60-3.45 (m 2H), 3.37 (p, J = 8.7 Hz, I H),
3.24-3.14 (m 2H), 2.87-2.67 (s @2.72 (3H)
overl apping a nultiplet (4H)),_%;22-2.1O m 2H),

( H)
?a?z&é:=354§(-£§@?59%%c?i%-?%‘%{%d, (e C:F%Z{S(f!?z),%%sf’(d, Jor=15

133. Wz}, d20.9 ¢d,Ac7=3.6HkY 1 12.4 2d, J4r €23.308) 753 (@ JEE>.1.1Hz), 54.03,

117.6.(d,. Jc-F = )., 112.4 (dd, JGFE = 23 .3, 8.9
He) %6 ar Sa-F 15, gy ,365251.%%-5’5%’-6& L5313 nig, Caled for
JC FCo8l, 2NEB), 3282, 8und2 32 B4(M23) APAIRMS m z Cal cd for

C17H22F2N20O, 308.4, found, 309.4 (M+H) APCI. Exanple
22 Example 20

cycl obut anecarboxylic y
of esuelabutangearboxylic acid isobutyl-amide.

3-(3-fluog Wi ok GiuBs L .ﬁl\ﬂ%tl egﬂtéelrsyl.’:-)(}%lho o-ll(-g)?lzfglidin-l—

hydr oxy- cycl obut anecarboxylic ac di met hyl'am de
g, lylasthybphopyDs3-igdeslyeyclobutangcathasylidetd (1@ al, 7783Cmmol) was

1) B B IELE BOBARU  f0Rc 1
 addi tiLo?? npor)t dndrstioéd iredi tempetabioe foe 2l Tha mirtosubdsumade basic

tri f%vH %%ggtegodqglgog‘sﬁg%%@sﬁd@ng%c?(ﬁg rr]rtllgewg’soell Ezé Oﬂevp\@l%ses were
aquespgratid HoO tBe wasoad ghde avad eixhracted xdainr evithalstOsici Mhe dombined

stirre or an aturated

at room.tenperature for. 16h,.The re separated,

o i TR S iR iR g SR ARSE phe Sef SRR oS Sierd an
tHboagt Gil. gﬂm&‘hrdnli}ft&grﬁbhb'&ﬁh @Y’@M”F@ﬁfr?‘lge&mdlumn ﬂuslhing first with
concentra t I 0 j ght orange oi o
1 ne s bl o 1R Mo e Y08 o ey oSt ot ppritis
f 1 ushiipged by slutivh thith2R0.dalicE1360 kD of 20%VEebHERONRhd 500 mL
inmpurities faollowe elution wt mL of 20%

d by, el ut h 200

Me O+ 42 OB FIR g @féorégdzﬁ%g (B1od ofghe fitcampoupd abahBEHe orange
as asdiidgR} =Yg (309 MebH/ED AT);0'H BMR Qe A 4QRC) = 782, 1H),
HC salt of the title conpound was prepared in Et QAc

7 t h7-30-8.18 4w ¢H)-erts(be . &E] RBEP (StTha =dthEe. 1: afl éh § =204 Ho,
whi t kit &: 7319 =) 41
T O A @%’6?2:1-821571 A 3 T8
Hz, T Pip,HZ 6H)ovezlapming m (1H))y LR®ISxp/z% ai0d fonCaoHidfN2B, 3485, found,

s, . 3H), 2.84-2.80 (m 2H), 2.76(d, J
§_7 %&?4%1?’2%%11-2%9 (m 2H), 2.(05-1.H29o (m (2H); 13C

NVR ( MeOHExgmple 24 174.2, 161.5 (d, JC.F = 248.8 Hz),
%7. 4 (ddy g ) - CF 3.0
), 121. ; =7 9, 3.
15. 4cyelobutanéearBoxvlid acifi@aéthwaddie3,
Bis(2-methoxyethyl)aminosulfur trifluoride (0.29 mL, 1.57 mmol) was added

e
I

to a 0°C solution of Example 18, 3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-
hydroxy-cyclobutanecarboxylic acid methylamide (0.40g, 1.31 mmol) in CH,ClL, (8
30  mlL). This mixiure was slowly warmed to room temperature and stirred for 18h and
then poured into saturated aqueous NaHCOj3. The organic phase was separated, dried
over MgSO4 and concentrated to yield an orange oil (0.40g). Flash chromatography
on a 1.5”X2” silica gel column flushing first with 200 mL each EtOAc, 2% and 5%



9.0 Hz), 95.9 (dd, Jc-F 197.3, 2.1 Hz) 53.9, 50.7 (d,

Jc-F = 3.0 Hz), 38.1 (d, Jc-F = 24.8 Hz), 36.0, 34,38,
wWQ@03/040923 6; LRMS mz Cal cd for C 8H24F2N20O, 3PC1/1B2006/002977

found, 323.4 (M+H) APCI. Exanple 23

3-Fl noro-3-(3-fluoro-4-pyrrolidin-|-vlnmethvl-phenyl

')- cycl obut anecar boxylic acidugt hyl -nmethyl -am de. A

sol u 1

3. (3 ﬁuor 0 g;}.?ﬁrigﬁf l?ji[gherlR_f 1P1Reti1?1eslfgll%wed lr)S elgtlon with 400 mL of
hydr tﬂ%WEﬁDA@md@OMMyIZO% M@(DH/Ee(f)hy Iaffnelteﬂlﬁlzzlégn(@éé) of the
(0.40 1.20, ol ). in CHC dto

a- 78@1%‘611@91%‘11;183? O%ﬁn§f El-gr_rgf hé)%yétohy%eam nosu f ur

t ][ i f1 uoriTe HQ.s3F ogﬂhe tifle ddnponnd Was prefErRTGnE1QAc Nfu%l 1.5 equivalent
After : turage eous Na 10..nL s added . .

oha o ORI S BRI RReok VIR s, SGrES i dred under
16h. mﬁhgenphamx\m@m arm)e(@l Jamo Hhelmnagewmd @y, 2H), 4.46 (s,

was extracted w he co?ﬁ [ wg

et o dD . A s Cond ] B HEDgid 2 65 67 @

a light m)mﬁaﬁlﬁg a ﬁuﬁ%t%hﬂ})@ﬁ@gﬁﬁmﬂy 2H§1 230211 5‘7 2H); 1*C

5" S|I|ca el col umm Tirst wit

Do T KM OVHOH1G) 5 RSBt {4 dor PO ESvSR. BT 81 Ton = 541, 7.0,

mthlisf)p%a%;@% 1#), 1% @nﬂ;@&% ﬂs@“\% Efl@fsiﬁg 112.4 (dd,

0. 242 of the' title und as a

oi | Tt = 236, £ HA20% AOPE E-ORBY: RO, 3&;! foor = 252 Ha),
f 4

apot P AR dndas RIE Cate R Gl 38 CAMETRSD Qv

in EABBE with 1.5 equivalents of 2N HO/ethyl ether to

afford a ellow solid: 1H NVR (MeOHd 4) d -1:1
m xture M&%ﬁers 7.58 (t, J =7.7 Hz, I H,

¥540- 7. 33- EMro’ZﬁQ-ﬂ&oM;@groHﬂ_{p;l-ﬁ thykpbenyllyy | H),
. . 2H), 3.21 (br s, 2H),
1 9O St ',286274(m 4H) ,
2 23-1. 90A(imllutiﬁ$n 41H)exanlpl&8193I’Bi(ﬂﬂﬁb?o-@tpyrrplldihsl—ylﬂlethyﬂphbnyl) -3-
t ot al 13C

BT e O M
147. dOm1 Y #ds adled 14 4.-28C sbBBiod bf bik@3mEBoxykhi/l)ddinosulfur trifluoride

%&% éégs 131352:;1 %fgmn%é%miéiiz(é; 7(:’& ;&)96&1%@51% %nl %%]1121(51&1 g%mon of bis(2-

33. 8§1eth5%)y ﬁﬁrl)aéﬁm&aﬁlr‘kﬁﬂll&de“@ 0880, mI38whbadd28.43Q, the solution was
38.19, 3 33.66, 32.21, 29.97, 29.46

12. ggiref fopan addiigmal, ménflicy S?Wteéagmtﬁééoam agided and the

f ounghixtdd 4vad sttt O8R! temperanmR!f6r 16h. The hases were separated and the
243- (3-Fluoro-4-pyrrolidin-I-vlnethyl- en | V3- met hoxy

cycl ateunararpe GErech il i Til?%tc ingihpEg@nios were drled over
25  MgS04 and concentrated to yield 296 mg of a light orange oil. Flash chromatography

on a 1.5”X1.5” silica gel column flushing first with 200 mL EtOAc to remove higher
Rf impurities followed by elution with 200 mL of 20% MeOH/EtOAc afforded
0.244g (61%) of the title compound as a light yellow oil: Rf = 0.10 (20%
MeOH/EtOAc).

30 The HCI salt of the title compound was prepared in EtOAc with 1.5
equivalents of 2N HCl/ethy! ether to afford a white solid: '"H NMR (MeOH-dy) & 7.59
(t, J = 7.9 Hz, 1H), 7.38-7.32 (m, 2H), 4.44 (s, 2H), 3.75 (p, J = 8.7 Hz, 1H), 3.55-
3.45 (m, 2H), 3.22-3.15 (m, 2H), 3.01 (s, 3H), 2.92 (s, 3H), 2.84-2.80 (m, 2H), 2.76



Sodi um hydri de (60% wt, 0.040 g, 1.00 nmol) was added
to a solution of Exanple 14, 3-(3

WO Bdoaosa23- pyrrol i din- 1-ylnmethyl-phenyl)-3  PCT/IB2006/002977
- hydr oxycycl obut anecar boxyl i ¢ aci d et hyl - net hyl - am de
(0.25 g, 0.748 mol ) in THF (5 m_) After stirring for
15 mn, all gas evolution ceas and net hyl i odi de

o O@tﬁt %2 }gzt 2} ln%lt%\ﬁ% P g 0&@?‘1%@%&2%@@0%‘%}&@ o

Wi t h1wet, 661.41dl Jex =48 18dik)] rmm (Elﬂ,Oe@ Fhb TeXHER 83,048 Jor = 3.0

1eshe ot B bre SR Sl SHER B RCT I 255
9) Rb 554 @ﬂsﬁ(ddZQ@%m E.Ofe) 53.0R (d, i%glalmmpm 1(d, Jer =

CQOrgoEge 543 5, Lopnd 449 4 () 260, e rg

1. 5@2:3\44?1@# gnAsciof 2N HC /ethyl ether to afford a
white solid:” 1H NVR (MeOHd4) d -1:1 mixture of

rotaners, Bxpmpe Bt J = 7.7 Hz, IH), 7.46 (d, J = 8.3
i (s, 2H),

I t -
& ﬁS{ ef‘ E’p ”%“é?g' &d %ﬁ“@' E 1&1%‘3?&‘?‘?9 9P d e Mrtbtényi)3
4H) , hsmr@@ c(yslobstan@aﬂaoxﬂlcoan q [sthyd-mettsfj-amide 1 (. @na, ﬂ 29gmmol) in
(17U b6l DG i
148. ﬁﬁluoﬂidﬁB((BZﬂ mL33.4806umdl33n CRLCh28t o) . Wifer 39, saturated aqueous

53, GBAIGE: G by dacfgndne g W Sy (PrglyBeniic for 16

B5. 2%he 3Rasée4wer3&eﬁa}ate& ZnBhe RieBR,laR? wa¥ extt&tRl7with CHyCly. The

%}192%’“@ 4 % or)g\%s w?rﬁ%gpﬁg&?cﬁﬁgg ‘Bandoz dncené%rate% 'to yle%] ‘396 mg of a
3-f ?héﬁtbﬁﬁh@@ oil- F(lisﬂ}éhfoﬁigtd@td@hj/ oy h)l FEKhpP );ﬂlbzegal kdtuidnifmeling first
ut cy enecar oo
50 SR a0 FIDAR 5 S et i RO L ey SR Rvifh 200 mL
h)?/)d rﬂ@é@:l/l &Y@%Qﬁ&l bewa W{Eﬂzﬁ Gffekded 01282)@66& VJ& of ﬂlmtﬂr;ﬁ compound as
. in tri oa aci

"2 M iipr BB Rare (Xo02e) VRRE T dRREs s Cpled fo

and %@E&QN{@B@SMIM ve7. AS(NZLLH) ai7.4 I(Mdﬁ-HF) APCL

3-(3-fluoro pyrrolid -yl net hyl') phenyl) -
N-i sobut yFhsy Cc(ibﬁﬂlt of @ﬁe@ﬂ?b‘é’%’ﬁ‘? s | meRpsido b 1Qfe with 1.5

sal t anpghid; %Sdf%wcﬁ&l%d%ﬁleamd@fdfd aﬁghtl%ﬁw s@id: ' NMR (MeOH-d4)
Di agnosti ¢ 1H NWR sighal s: J

Hz, P H):1 mixpme plrotamgrs: 7.&B Gy ED%EEI?ZeHi)b;Z 4@:114833(115 P—&M 4 (s, 2H),

25') '[377 %%Z((gg §13‘4]90(b§ 23H) 311333h'(|)n 2ﬁ)7%%1((ﬁxs~b}ﬁH)Q9é3and29o

3. 68(sércglets1 38 mme V86278 400251098 (b, 3 1 18 506 1 0B (cilets,

Z'H) ’25)07_.19§1 283 (8. ScTR: RtedH-0,) F (miktdle oPoohi2) 473N 173.65,
162.73, 160.26, 147.56, 147.49, 147.33, 147.25, 133.11, 133.08, 121.34, 12131,
121.26, 121.23, 117.74, 117.59, 112.48, 112.39, 112.25, 112.16, 97.12, 96.89, 95.18,

30 94.93, 53.88, 50.75, 50.72, 44.12, 42.75, 38.55, 38.30, 38.19, 37.94, 33.66, 32.21,
29.97, 29.46, 22.62, 12.86, 11.25; LRMS m/z Calcd for C1oHasFaN20, 336.4, found,
337.4 (Mi+H) APCL

Example 24




(d, J= 7.1 H 6H. Exanple 25
3-f3-Fluoro-4-pyrrolidin-I|-yl nethyl-phenyl)-cycl obut an
weeaioemgld i c aci d i sobutyl-am de. Crude i nter nedi/m2806/002977

16,
3-(3-fluoro-4-((pyrrolidin-1-yl)nmetliyl)phenyl)-N sobu
tyl cycl obut - 2-enecar boxam de Bliepared above was

0 50 e LB C10uTH) SR RISR v,

Cﬁr E@é]aﬁhtﬂn@tzﬁdomfhcEt:i@ldtl{vl'-ﬂldﬂlj)hanﬁbe m xt ?rﬁ was

shaken at_r.po ture 4 o} r en .

for 2h, fIOE n@ i ghw%log’gg ééf?u@méﬁr‘tfﬁ %3?4? O3y solution of
Et O'Eidni' pie and WHCGHH &udre-4 AdRAN -PHRNY EpiRnl1: 3-h droxy-
This was dissolved in éta(?%cu ' %pﬁﬂo andﬂvvan% 2 9) yaroRy

atjueBigobRrR TR R EY] quc#eethyéﬂe&yl-awﬁ (R 5en0- aﬁjlnmol) iy (5 mL).

CONCERLY @ﬁ:‘?&t £p 1§fnfnﬁr'gl g’as%gfgluﬁgn Wyd A PROByIRAdeD0.06 mL, 0.96
Fl ash chromat ography on a 2.5"X4" silica ?]counn

el utmml)\msnd@lo ms@mmamwswlrmé aimn\m@pvrav@afer 16h then

affo
yel | %ﬁ?}eﬁ gv\gg\ g%t&?%@ ﬁﬁfic_téchoﬁl%;ﬁ E{((%%%/OGI%E%%#%@ @? w@sheﬁ with brine,
HC  driddtovef Meh@. tahd bencewsratrduin divgetbe pitle panmjmléyts a light yellow oil

ag Ie(O: %'h%?&%%’slé (g?"l/oOI\EEOI%{#é F‘?wé m%@%édo%sog gﬁoﬁ% 282, 348.5,

gl asynd, BHgA(MeTRAPELsOl i d had 1H NMR (I\/EO—I— d4) d

oi. 5, et i (alt“oh 0 nd 8Boduty eyl g HighS win 1.5
8 7 é@lvalehi)s of 2NUHC (adlyyl dther 16 .affotdza wme) solid:. "B7NRIREOIe0aH) & ~1:1

m“ t@pb%'?lffégg’x%erg%7r# J2H?7 Hz, ﬁgﬁ(ﬁ%%{c?'?)q g, 3@281@]742 @,J=

%1_5;23 1102, 8(? K, 1H}d4=4$(s62l:}H§3 Sﬁ gl)r,s , JEB3 %&@gﬁﬂtﬁle\t]ﬂiverla_ppmg with
o VR 315 39209 o 1. 354 Tvenpbaie HChy ekt 2.4 and

HZ) , opkdiBethc (—NCHJ @mEleE @ 24)4&%)1 2. 91)16H8ot6191,,2 61702 54 ﬁn,?41-1)82 18 (brs,
Hz) 53,73, 50,9

5 21Dy P (o 281 DS 49 QBTGNS0 Tt S (MeOH-

333 @) (sl\(ﬁhﬁml/éF%@lmta%é@W36932@73 84 163 09 160.61, 148 64, 148. 57 133 20,
3-aza-bi cvcl of 3. 2. 21nonan

01 A KR4 G2 AR EA% 1\J'§2ﬂav]dﬁd¥éyb\ﬂe98®ébi o0 )lﬁ%»@ﬁa?r%aaema 3.8,

THF sp8dits00h, @é 78”4305?/ '4@*78@@5@ 63*6624153 64, 32.17, 27.87, 27.32, 22.67,
3-(3-fl uoro-4- grro

yl')
AL 31 B3O oo ol b DY) 148 Safmush 0484 ) APCL
ol , ~O.I;ln%.M1 d’f%l s conmbined with
3-aza- bi cyc ]nonane (1 0Qg, 7. 99 mml) and T3P
(50%\[ i t-K ; ) lld 1374 SL! ,A‘ 5 D obut—2-

%Jongnegmg&%ﬁre for 30 mn.. The

A solution of Example 20, 3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-

hydroxy-cyclobutanecarboxylic acid isobutyl-amide (3.71g, 10.64 mmol) in
trifluoroacetic acid (20 mL) and 1,2-dichloroethane (120 mL) was refluxed for 21 h
and concentrated to give 8.6 g of crude 3-(3-fluoro-4-(pyrrolidin-1-ylmethyl)phenyl)-
30  N-isobutylcyclobut-2-enecarboxamide trifluoroacetate salt and residual TFA as a dark
red-brown oil. Diagnostic "H NMR signals: (CDCl) & 7.48 (t, J=7.7 Hz, 1H), 7.23
(d, partially obscured by CHCl; signal, 1H), 7.09 (dd, J =10.3, 1.5 Hz, 1H), 6.38 (d,J
= 0.8 Hz, 1H), 4.33 (d, J = 5.0 Hz, 1H), 3.77 (br s, 2H), 3.68 (d, J = 4.6 Hz, 1H), 3.20-



m xture was made basic with saturated agueous NaHCO3
and then Et OAc (50 nlL)was added. The phases were

waepanatiesl and t he aqueous phase was extract edP@EB2006/002977

with Et OAc. The conbi ned organic | ayers were washed
with brine, dried over MgSO4 and concentrated to yield
a th| ck orange 0|I (1.86 Q). F sh chr omat ogr aphy on a

Wi 285 eroeiin i & ”%083 it 38 WmlcaTerdi b b, 050

affqﬂdp.dﬂmﬁsﬂ)tl e conmpound (0.59 g 28%yield) as a
waxy yel |l ow solid: LRVE mz Calcd for C24H33FN2Q2,
400.5, f&xaEple2d1 1 (M-H) APCI; 1HNMR (CDA 3) d 7. 40

rcydlobatah8carBo
0 =3.7 H, 20

33 25@1@4@9_%0 2.84-2.78 (m 2H), 2.62-2.45 (m
( 2. 1%rgdeo &nfeﬁhedie\'& 18, B3:2midfo- @f((pyhbbidinl -AdnethydBhenyl)-N-

azaobmty&wlob{qu-gnezanbmnd@prywa(rgi qbgve Fasfissolved iy FRQR (100 mL)

el)(ZII’rp ta'&é%ﬁ%%@@ehﬂﬁﬁ%%%‘)ﬂ@ﬁ%el 098 paRkH cRbon slurried in
3- aZBOB € hI)3 The ApinomaaS YA (P prpeiuce wder 45 pi of

LOO yrg @l Ll 2¥1! 'Fft%%)ﬁl Mﬁﬁ]ydlgtoxﬁa&xw Qmm{homt%bh”ﬁﬁse and

ano in trifluoroaceti caci
rrL) cmﬁdenira@dotb ofidle ranedrinagacoil, Tisivhs wissolyask InuREMS 61r50 mL) and

entrat e C

2 SO SHBSBIRL R 5y o5 g connted s
(pyrs. %tlg olf warty yangt $oyill) Plagnghrymatographyt era érﬁ)i]?(}l’r’mﬂlh%a gelreolumn
e tri u 0
wi t heIPRg W&be%%;lfﬁE@% ‘ﬁtﬂogﬂq‘a d%\}\gkl d(;L&/LEg‘l%éve n &%(SM’)
(1 %3 &&lhei ﬂigs!jcoﬂﬁjdﬁﬁ’d ascabyeumgusr@gcemlt Rp= 006 (1086 mggammg

% pa adl um on, car po, slurri e I n 1 -
L) The MR8l GRS SHaRERPAA FaHEPEDE MIAHOE s of 2N
3’8 {JﬁCl/&fl yiteviek Qgt@lﬁ ﬁfeé’tbahsghn EfEC{Ag_I fhedn! Tﬂeﬂéﬁﬂhng hygroscopic, glassy,

I at omaceous ear W an rin conce
Co° YWt areae eitiyd: 5 NV BMONS 41486 Tad s Hoatowr e 717 (o,
and WS NEIH), 2.98 (d,
wsoﬁgggo%ﬁt?ﬁ%ﬁ“% 005 B0l 11, 20 U I e 2 95

f 1ight
& | . T FIoHHz ARD ohvt- aépéiyﬁynbﬁ 2Wy a1 64, 7 7o 05%51% 22-2.10

| t o t 13
chut T Eps- 185t fﬂ%ifﬁ@%%ﬂéﬁﬁ%&?%m&%“% o; ~C

o ONNRIDOR. g7qua% 646d, Tdve 24%1 B2k 63 d (hdcas 7 H2), 1328

l'igh 0 2 y -
Sg?t}%sé‘ﬁ%gz gir?-‘e?)dz (t?fjcé’dd3t8h2§1 1Q?07'\@qg/ Et 9&@ ), ﬁb% @Qcr =218

HO / Hi)ayo3. 7ét 5@:9 156. 8t R8.2f Bé8, Base284, B2 @Aé9 éoLﬁM%ﬁﬂz Calcd for

ted, and dried t

e SO0 ieackad Amsaldec o0, and dried o

(CDCIS) dExkenpkB826 br s, IH), 7.80 (t, J = 7.7 Hz, IH),
d, 2 Hz

(m 4H),
2.83

lic acid

hyl)phei1)-3Ay@ioxR clobueg] 1;0213.47-2:38(m
A THF solution of crude intermediate 15, 3-(3-fluoro-4-(pyrrolidin-1-
30  ylmethyl)phenyl)-3-hydroxycyclobutanecarboxylic acid (~5.3 mmol, ~0.12M THF)
was combined with 3-aza-bicyclo[3.2.2]nonane (1.00g, 7.99 mmol) and T3P (50%wt
in EtOAc, 3.8 mL, 6.38 mmol) and stirred at room temperature for 30 min.. The
mixture was made basic with saturated aqueous NaHCO; and then EtOAc (50 mL)



2H), 2.32-2.12 (m 2H), 2.12-1.92 (m 4H), 1.77-1.54
(m 8H); 13C NMR (CDd 3) d173.4, 161.5 (d, JCF =

wQad7444#2) 5 150.6 (d, JCF = 7.5 Hz), 133.6 (RCT/H2066/002977

2.3 Hz), 124.0 (d, JGF 3.0 Hz), 114.3 (d, Jc-F = 13.9

Hz), 113.8 (d, JGF = 21.8 Hz), 54.3, 52.7, 50.3,

50.03, 50.0, 35.2, 33.9, 3303%04 300 25.0, 24.7,
23.3; LR nﬁ ch for C24 O, 384. f ound,

385. }g’ai %d) aS?SnW%rFr'F‘gm € aqueous p’hase was extracted again

3- ( 3with [BODQe. 4hé cpyibined brgthrtie layyrs W\baéhéd)sbﬁmunﬁe' dried over MgSO,4
hydr o (%/ %%I obut anecgr boxylic acid, A 2.5 Msolution of

“n- Buff? PHTCHEREAES YD P Hick ameerib( 1)8%@5 sl SR Eraphy on a
15m X5 sdtich %Ell-Holllﬂﬂih ﬂhishmg first w1th EtOAc (SOO mL) followed by elution with
| - (4-brono-2 chlorobenz@@t)g rrolidine %
nrol $04 ﬁlla%%/ell\é%%wﬁt@f\e ey thenHEg C%znmuem (9 g 2$%g>@¢ld) as a

at - %X}Q%How]s%hﬂeﬁmsoﬂ/zr@ﬁédjfo@ 6223 ﬁzdz,r% 53tfoun2184(§)lcl (M+H)

for . Then a - chilled sofutlon

o 0c P BHAMBAGDb3 1140 it (e 23267 il 75 I = 4.
abs Ohutﬁ%ﬂr'@ (sLSRIT)208Sy 39%% t o? I%.?@‘Sfﬁ v\{n? rmégz ?ﬂ ?7§T(m 2H),

-78 0C. " The m xtureé was’ war ne
sti r?-ﬂ%@ 46 ¢m, G18), Brl §-2:008dnt, RED,2e03R.90 (ny 180, 1u93 bA0 wasI2H).

g(g lcd for G H20NCI O 3, 309.8, found,
8. 1 ( . Exanpl e 28

3- ( 3- Chl c3-meadbi 03121 nlan odrpialitinel-oxycyc
I Obu%-,l?—‘?% Rk & [ thgl am de. To a crude
solu

3- ( 3- chl oA osdlutiofppf r edaimgien Zb,y [3)aza-bicyclo[3.2. 2]nonan—3—y1(3 (3-fluoro-4-

s vhpRER ki el R o SR B R e i acoF Fh . 18 mmmoD
o, iklgtﬁﬂmbacehcfhciﬂl'(E)S 1&]1}1 a@ﬁ-(dﬁﬁldt&e%aﬁ@[m inD,)'lW!a@reﬂuxed for 20h
Et OAc,, 96.6 ni, The %wtl{kg?e eacti o

mi xt Hide SBEniipd r@d N RTCI\‘Q‘?r ¥ ‘WF 160 ns'e?@fﬁ-nlé%(% Njroro-4-
NaOHpaRdlidtQd yﬁhetﬁﬁl)ﬁe@}%y&\ﬁbﬁ—mgﬂleﬂ@ﬁ’o&h&ﬂu@ﬁ()ﬁée‘ﬁa’ce salt as a

wer e separated. The agueous a;B‘yer was subjected to

£t OALTBRER eI T K CoxwBB Il Tz derterd e lspalisd in BIOH (40

OF JafiLy ah@N&TcE t%r}%rdﬁb'gé%oﬁ\b%ﬁle NSt 1, SYBRRIARE Sarbon (93
The residue was purified flash col um

2hr ofegl FerispMEIRH (g n&‘d)?@@ B fag thayercas Fmh tempegurgpnder 48

Wit hpg b@@i&c&&ée% fof 2150{?1te§:@ thrblg dé%x{qah@oggve% #ith 2nWtO1 rinse and
0. 25% NHAOH. " Th a&gro uct containi ng}(gl ractions were

col | enearated do yisit am praage diluRdevas dgerded iprig9dgraad twpshed with
gi Veac%\/egustlt a‘}lg"ﬂ?ﬁy n&’n&il(ﬁfe%%gsﬁg% o ﬁlbéé)l%eg{% i %Pf&é 0.38 g of

(20% Cl2 + 0.2% N4
C17 kg ocangmﬂ (ash3hponmtographsion a2F35” (siieh pelrrdimn Aghing with

%’5_”5 Wﬁ%ﬁ% é@o grﬂﬂ) Ha DdOeltg Stk 500 33 Ll 598 oFa 10%
MeOH/EtOAc afforded 0.256 g (45%) of the title compound as a light orange oil: Ry
=0.21 (20% MeOH/EtOAC).

The HCl salt was prepared by addition of ~1.5 eq. of 2N HCl/ethyl ether to the
free base in EtOAc solution. The resulting white solid was collected, and dried to give

30  the HCI salt of the title compound: "H NMR (CDCl3) 6 12.68 (br s, 1H), 7.80 (1, J =
7.7 Hz, 1H), 7.19-6.97 (m, 2H), 4.21 (d, J= 4.2 Hz, 2H), 3.80-3.56 (m, 4H), 3.55-3.37
(m, 3H), 3.28 (p, J = 8.9 Hz, 1H), 2.83 (br s, 2H), 2.61-2.54 (m, 2H), 2.47-2.38 (m,
2H), 2.32-2.12 (m, 2H), 2.12-1.92 (m, 4H), 1.77-1.54 (m, 8H); °C NMR (CDCls) 6



(bis, IH), 5.67 (bis, IH, 3.75 (s, 3H), 2.85 (d, J =

4.9 Hz, 3H), 2.86-2.73 (m 3H), 2.62-2.56 (m 4H),
wQ2eMo214¥y (m 2H), 1.84-1.76 (m 4H); 100 M1z RGUIBIWS/002977

(CbA 3)d 177.6, 146.0, 135.5, 134.0, 130.8, 126.3,

123.6, 74.3, 56.8, 54.3, 41.1, 33.3, 26.9, 23.7.

Exanple 29 and Exanple 30

TR R B R 0 e 25 0,

CIhS Bl%@(@]&.pﬁ@:@Hﬂ){rlﬂ@Bl(ldJ_ A =y!13r9tl-ha)|htll3 8 (dd Jor 'FFZ,& .8 Hz), 543,
phenyD- cycl ohut apecar box G,.aci yl am de.

Aot 26Tt 00 et - Bbe ShPves bk bBnt) LBMS mz
exanghied £3 C, 35 {30 o R fémAyI 53 (VIH)-APCL.

1-yl net hyl - phenyl!-s - hydr oxy- cyclobutanecarboxyllc

atid net Qg, 31.4mmol) and the resulting

m xture waa. hgab r SRS iphetiAfitnand- concent rat ed

down to obtain Sa 0 -(a3-C Fo- 4-
(pyrhmmﬂmwmwﬂmsﬁgg_

phenyl ) - ’\Aggltlgysjg 164 SPHiEu? ﬁﬂ%&%e@??(ﬂrw,l 54@%%1)%% added over

redi ssol ve ute EtOH 30m
cat al ymin ¢ 2 sglutign vﬁals(‘lt bremoa”d@é@daﬁmdylm.YErOh@a@ (69061& 254 mmol) in

mth QIHSEBW gﬂbxglﬁtu%&nl ﬂw ‘3{‘ H%ng&t 'J.t098 a(tl %Re Qagct%%' rﬁlgdalre was

rSsi r reaction t was concentr at
downstared ahe-Med$Cduer Vddsiin.edi ﬁm \aeeF78 nPG KNI solution of 3-

gégg%%yﬁmuta éarbaog(yﬁc amé’I égAIF ? "é"é i %%SM&Q%% m( Té?)?nl) was

and sided HRIpadlsei\fdr 10 Erieke —'(&5’(500)‘11& Jnixtiltle evas ovdomped tb RT s]owly and

GoanprBRREER HPHaM A drilfte RS e RREAS i Thed or
13 as0,EHND1eS, 309.81byndSO8IP(M-H)2PQ. | SCO( t m) col um

el uting th radi ent of 5% 10% and 15% MeOH/
CHzd 2 mﬁ%ﬂg@gé§@6NH4OH The product contai ni ng

fracti ons3-ECRoELIRVASHIRIC VeI PheadI P8 hydelsly- r educed
pressuie togl ve Fil m Xt ure Of .CIS and trans 1 somers

wer e separated by

pr epar at ipe @Mr@&éatseﬁlﬁap th qﬁteanaiuté ajgeh. (@hfoﬂ@%&ﬁrrohdm-l-
col um flowrate of 295m /mn and usi

ﬁéptﬂmﬂiﬁmhe@@r%b)/dr%ycwla‘émneﬁ%bw&%\ﬁé}d {"Iééﬁ§“16>3~5791)5 mmol)

and %s?»addgd 589)1 ﬂeﬁﬁlﬁ%ﬁe (95@13'9%%%1 in THF) and T3P (50 wt% solution
Tr ans- | or o-4-pyrr ol |n-I-yInethyI phenyl’) - cycl
obut m@@é\pb%@mﬁe 1 8cmgohe tTfhy resitigd reapfiorapixgge papghred at RT for

'VEOHthna (Hn% SDOQﬁ Pt ‘llgflgﬁa?cflﬁ a%dd%nﬂclﬁ‘ ﬁ%é%@vér@ Ed(Qd ahd the layers

NI\/R W@@@epazateclj Thmzqt(edus e, Gaskg!l Jepney to EtQhc @@ltracyom (2X 500ml)
B < B e Lopined Gyl iy R o 80, g Rgpegyed. The
(m tebipe Ragurifidd by flashgiolunprghromatography using a 75L Biotage™ column,
eluting with gradients of 5%, 8%, 10%, 15% MeOH/CH,Cl, with 0.25% NH4OH. The
product containing fractions were collected and concentrated under reduced pressure
to give the title compound (18.9g, 48% yield). R¢=0.35 (20% MeOH/CH,CL, + 0.2%
30 NH4OH); LRMS m/z Calcd for C17 H23 CIN2 02, 322.2, found, 323.1 (M+1) APCI;
400 MHz 'H NMR (CDCls) & 7.47-7.45 (m, 2H), 7.33 (dd, J = 7.9, 1.7 Hz, 1H), 5.94
(brs, 1H), 5.67 (brs, 1H), 3.75 (s, 3H), 2.85 (4, J = 4.9 Hz, 3H), 2.86-2.73 (m, 3H),
2.62-2.56 (m, 4H), 2.54-2.47 (m, 2H), 1.84-1.76 (m 4H); 100 MHz *C NMR (CDCl;)




3H), 2.80-2.62 (m 6H), 2.36-2.26 (m 2H), 1.87-1.78
(m 4H); 100 MHz 13C NMR (CDO 3) d 146.7, 134.2,

wa3dwre4mzs. 1 127.5, 125.3, 56.3, 54.3, 54.1, 3BCBIB2006/002977

36.3, 32.1, 26.6, 23.6.Exanmple 30

Ci s-3-(3-Chloro-4-pyrrolidin-| -yI met hyl - phenyl ) - cycl ob

ut anecar boxylic acid nethyl am g@g Rf 0.50 (20% MeOH CH

2C 2 C 1 c

29 2 e oﬁgmﬁé)gso;Bsz SRl On GLICERR 0, W25 5 6,
H,

(CDCI23y7.d 7.30 (d, J79H25IH) 3 7.15 (d, J = 1.2Hz,

IH), 7.03 ddlgz Hz, | 6.48 (bra, IH),

3.63 (s, IH),294284(mIH)

.(2 704( d, Trams53 Mhloﬁdﬂ%pvl?roﬁamzl Qﬁne(tml-mé')wn-l 74-1.66
. a

3-@(3c AnE i

ycl o hilﬂ:ﬁ eb )é él@blﬁﬁ:ﬂ&laﬂio EJWcll@me antifle.2 SO| ution
of crude | nterme
3- (3- chl OFEAL{"r%r{lbW?I@p?l&j iap pdded to a DCE solution (202ml) of example 28,

Eret4 hBL()HéHE)PdLh ?yér%olimﬂﬁ SENEN: 7 é)‘ﬂgﬂxﬂg)a? ﬁfﬁﬁ%ﬂg%% dbﬁtaﬁl&l &%yhc acid

was a rine iIn

(0. 6m?rhy1a1msl@ﬂﬁs|31 o) andrthe mdmgaxmm@wm Beagdltei T3 W for 18hrs
10 EbfdeonddnBadd T lpt gaqtiQ

moxture was sti r?%\gn g‘t;%BR@ the T2 Sglr?g) fhg’gc% 91 yniohdm' ¥D
NaOHmgHe D1 pberyDo- HEtﬂ@ktycmbuteZ addatiomnddd. h&hisayes sredBsdtved in

sepa 0 cted to. Ft.OA
PSSk STIE BV IR ST B oo i
| ay epgxtmrveascwbjeqjecbmdrydm&@tlan dt &V AP asiag eshsi EtleAfter 2hr reaction
resi h colum c
51 848 4580 B 8 S0 S TR DS oy
f?ﬁ:l 2ambaxtracted Wgce()wiﬂSE'ftO)dié[ﬂd 00THEe ’lmé?dlhtﬁ)hsa El?é‘r:jvﬁls el Gasified with
rac cLe cancen unagaer N .
fe duglgg@%?ﬁfgi&) Cl? 5{1{;}3& h%]ﬂ:l %{Cﬁgc &%%é@rﬂnd TEhelwal organic
52% yhaedasdyere Rfiedover EIQS()Q Q&}(d B@MQMQO%"T.O thgnfochudé Qdlerial. This
LRVS i z dbfé of g@ 02, 336. f ound,
337 xj_/as( R)Iﬂ ash g NW @d@@l g @C@Meﬂumg eluting with a
1. 7 gﬁdleﬂﬂ")f 57%,4f0‘VZ aﬂ&ééﬁ‘%slf/[égﬁ/ ?P%C%lvl?ﬂh 0&5%3Nﬁ%&{ JrhE product
chingalm%g_ﬂi'act@ns] ger 06)81 Ea_ﬁoncgnt@@dzmqlgr @ﬁqce@ pgessure to give

1. 764 thiBre(oftis 48 frarkQR
146 a2 113§ 05 1s133 % 1:{%4?52(4]6%@%@%@137%%57@?% s%paratedby

54 3prepﬁ§atg/e cgrpmgtogwhyl on ‘a_@hgalcglgOE (l(ggra]qﬁpcén):}glumn at a flow-rate
f 2 (208D kR é‘ﬁdﬁéfﬂg@épﬁh&qﬂh& Yd(ﬁﬁ)g BY L8R8k dver trgxysctg 8&Yand cis
- ycl obutyl | pi peridin- 1- hanone.
(0.52g) isomers.
25 Example 29
Trans-3-(3-Chloro-4-pyrrolidin-1 -ylmethyl-phenyl)-cyclobutanecarboxylic
acid methylamide: R¢=0.50 (20% MeOH/CH,CL, + 0.2% NH,OH); LRMS m/z Calcd
for C17 H23 CI N2 O, 306.8, found, 307.4(M+1) APCI; 400 MHz 'H NMR (CDClL3) 6
7.42 (d, J=7.8 Hz, 1H), 7.20 (d, J = 1.6 Hz, 1H), 7.09 (dd, ] = 7.8, 1.2 Hz, 1H), 5.76
30 (brs, 1H), 3.83 (s, 2H), 3.76-3.67 (m, 1H), 2.98-2.90 (m, 1H), 2.82 (d, J =5.1 Hz,
3H), 2.80-2.62 (m, 6H), 2.36-2.26 (m, 2H), 1.87-1.78 (m, 4H); 100 MHz *C NMR
(CDCly) 6 146.7, 134.2, 131.3,176.1 127.5, 125.3, 56.3, 54.3, 54.1, 36.5, 36.3, 32.1,
26.6, 23.6.



To a solution of crude internediate 17,
3-(3-chloro-4-((pyrrolidin-lyl)

woreaohphdiphenyl ) - 3- hydr oxycycl obut anecar boxyl i cPEriBR006/002977
(~4.3 nmL ~0.65 mmol ) was added piperidine (0.13 m,
1.29mmol ) and T3P (50 wt % solution in EtOAc, 0.62m,
0.97mmmol ). The resulting reactlsﬁln m xture was stirred
at RT for_|hr apd then 25m of 'N NaOH and 100m of
Et oAc wer®EY and the Iayers were separated. The

aqueous |(ﬁy-er(%@ﬁorswqjyﬁ@h&&1t-}OmEﬂ1SH°pheﬁyID-lb3’zlﬂ<BﬁlﬁHhe&a2%xyllc acid

O ) BB 0 A B ol S o

f | asmacpfayrm Njﬂoom 9%mhyom(uwg aap@moo MHz 'H NMR (CDCls) &

|
cont bhlhg 0 D HDUGHE (rie AREUEY. COh(dh hrgh 12 Ha, 18D, 6.45
fr aC@o’rso'i‘ﬁ \We38s. 0| £66. §‘i9%ﬁdn@)0!29@12t8f4%€@ml@?ﬁ(d Jng5 .0Hz, 3H),

reduced pressure to give t titl e conpound
46% YP2L AP (mRBH): 1 §4406((ap9EMe OHZCH2A 2 + 0. 2% NHAQH) ;
LRVS mf/r%h%%éfr C21 H29 d N2 02, 376.9, found,
377.1 ( ,4OO|\/H21HNI\/R(CDC|3)d747(d J
= 2.1 Hz,3- 7Q-4 A 1 ! iehfyl)-3-hve

, 54-3.48 (m 2H)
g" 2’%—;6%17—@%‘3'—5’—“ lopptrecdr it ol M@%‘Em, 2.75-2.67 (m
, 2. 65F®R. H1solution6ldlf , criider Sntbridddigten 17 HB;(3-Lh®8-4-(@Hrrolidin-1-

135 Yﬁﬁﬁf&éppglﬂ%kga%3&oi3fgclé%§gﬂz}oxy%§ %515 (~%§ $1L 50 65 mmol) was

46. 83ddéd .dimethllafine2i8. BEIF 26.68nl, A2 %mda4 2.0M TBIFJ .and T3P (50 wt%

Ex . 33 . ; . .

3 ( 3 O0FHIOB B EIO A % riefld T TR TS B RS o mgaSc iored 2t
i ®burarfec alidaxytherc 256) 6f 116 NaOHy hndTE(DdiIMI ofadftOde@ . wel® added and the
sol ut| on of crude | nter medi at e

3- (3t layers gvege ﬂgp@(dﬁlr he Eﬂuﬁoqsyllayer was subjected to EtOAc extraction (2x

mst hes'dn) nﬁ By hod Be BotabiRedy& Yah OBy o eRakBe ¥ydrMeSTLia8d evaporated.
~0.65 mmol ) was added N-nethylisohutyl am ne

(o 1“5*% residuo oo PYyrificd goyr Sleshy sejumpp %r@mte&rﬁ psing=p §lg Isco™
0. 62 tum®- @Zﬁﬂ%’bvlth SA Q\dé@ﬁ}dHZCEgcdn%ﬁﬁg @035% moﬁdvm product

stirred at or Ihr and then 25m of
3Qonsoninipy Enetiops Mereaeriieetod il %%éerrtrégﬁér@d%er@@ced pressure to give

sepagglifd. coy%%uﬁ)cﬂ kae l’iﬁg,l PE EszéﬁS I%Ucbb %5 t(Q@%tMe(ﬁ-I@‘}ECIZ + 0.2%

extraction ain and'the conbined

| ay eNE‘tQE},éS@@ ez 6%1@? 0K/§$8)H25€d| W\%é?@?é@un@ ?%7 1 (M+1) APCL
[ f
resi HQ%{C%IQ)‘O\ {d, §5h1 ut ; lr"]il&, @gr—a‘PWz, 1H), 7.33

using a ol urm,
20 2(ddoht di%il gl 1953.% 0340, 3 Ré-2Hod éH) é’cﬁ%t(&u ﬁﬂ)n@78-2 68 (m,

£aC£ e)ori%z"‘f!ic? pﬁo{shfclt#%dl ﬁgn,f?@f%h rﬂh?"'@% £CRCE) 5 17535,

educ ressu e conpound ,
4% 1462, d)SS SR33:59, @3(8'0 12@.0962RE OFL. L H 6852, 3 4400, 2% NMUIORSS .5, 23.7.
LRVE m z | c Pr C21 H31 A N2 02, 378.9, found,
379.1 (Nﬁlﬁ"c’—}a—r‘%g%— 400 MHz 1H NWR
[3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hvdroxy-cyclobutyl]-

piperidin-1-vl-methanone.

30 To a solution of crude intermediate 17, 3-(3-chloro-4-((pyrrolidin-1-
yl)methyl)phenyl)-3-hydroxycyclobutanecarboxylic acid (~4.3 mL ~0.65 mmol) was
added piperidine (0.13 ml, 1.29mmol) and T3P (50 wt% solution in EtOAc, 0.62ml,
0.97mmol). The resulting reaction mixture was stirred at RT for 1hr and then 25ml of



(CDA'3) 1:1 mxture of rotoners, d 7.47-7.45 (m 1H),
7.42 (d, J = 7.9Hz, IH), 7.36- 7.30 (m IH), 3.71 (s,
WQ@RHo7/08120- 3. 02 (m 3H), 2.92 & 2.90 (2s, 3H tPCHEIG2006/002977
2.80-2.70 (m 2H), 2.60-2.50 (m 6H), 1.95-1.80 (m

IH, 1.78-1.70 (m 4H), 0.76-0.58 (m 6H); 100 MHz 13C
NVR (CDCl 3) 1:1 m xture of roLomers, line list d

126, 30 6Bk 90 {08nicor BAs v agoed g ecigven e geparated. Tho

gg gaqug%},s‘layeggfaﬁ) subgteﬂ, tlo 3008¢ ettaction @& 6dmiPdgath andi6th® combined
.7, .2, 1. anpl e . .

3-( @ra%nl%ﬁa@raw firésd Q}’iehMggé’F st BXFPopitdn iy residyy gyag pytified by

ycl ofmshapsigdn bepryibegaphy idoRr a0y | 88O PibuAll AButinkO vath 5%

solution of crude internediate 17 . .

3 ( MeRHER A copaiping| 0.267 -NE-OH. The product containing fractions were

met NydhRReaNd Jdomdedbidiaomuey choRu ARG %M'th& 186 bblpound (113

(~4.3 nL -0.65 nmmol ) was added am nonet Nyl cycl opr opane

(0. 1mg, 46% yiElDRmOBY (20Ye MrSB/CHYTk $ 3% INFOED; m/z Caled

0.6 r | £4 &3] ' f

ot LG EREETRE oo, Ty (i, 10 A9 ORI e AR ccoa

100nd 7.47 (&0 SRc1 Merldl)addz o, Ard Frel ayer{dddre’.9, 1.7 Hz, 1H), 3.70
p d u 3 SMpB)_ LA

B F retton TR Ao Y e s 30 0t 18 27 (. 21,

| aye2.65-051 e r6H 1678er.7 MEBO4ERN U 621 dp ofnat 64); DAeMHz “C NMR

o T B LA, (B RS, PO b AR s 45,
Ve OHHIQH2EU 2681268, P4.MP30T. 25% NHAOH. The product

cont ai ni rgmfnrla ions were coll ected and concentr at ed
under redté®8pressure to give the title conpound (101

g, 43% 3 .GldhlorRi-pyridlidih-1-2RetiE Ghie)-2Blvdroxy0. 2%
NH4C]-|)ci LR'I\I/B nm z Calcd for C20 7 C. N2 02, 362.9,
f oungEo8BRI2

arbgxvic agidiisobuyd-mathyl-prpide.o (cba 3) d
g- jg- (7-bBSro( M tdion 7 o 8crli@d, indrrrediat®, 172 6-(di&hlotdH-((pyrrolidin-1-
. r-a

t t. J =5.4Hz, IH), 3.69 (s, 2%,
3. 1oylhn%hwlﬁh?nﬁ#ﬁ-}lydz9wyé9‘a@ane?ﬁrb@m agid £ 74.5 mip~Q.fy mmol) was
6H) , adhied &t-he@SlidoBhtyfhiline . P10 .&émﬁﬁ? ardd) T31i325®8w@ 94 Qolution in

(m 2@, 0.18-0.12 (m 2H); 100 MHz 13C NMR (CDA 3) d
2iﬁze. FtOAp48.63ml, PH5mynoly Shegesultiyg reactiqpmixjure ppay sgrredzag R for 1hr

gé%ngtﬁ%rg%xﬁﬂoiglN 408 2P100m13F BoaEIvefe addtaBmd Ine’ layers were
3- f 3sepipted.oThe gpeous| laxer was supjasied iy EtOkretigaytion (By §9mh peain and
- ycl ohut d i ' . d ted. d

ot R ghe pis ISy died v MepOg g cvangie. T residue
sol uwasoprrdied dyulthsh icnlvamneiddmategraphy using a 40g 1ISCO™ column, eluting

-(3-)1)11r- r Qlidin: hyko, . .
ot g PR SR PRI b S RO R Ryt sqfing octons
( - 4. Bemicol@tesicandnwingenvasd adderdeduced pressure to give the title compound

E% g bl %%fg)h;%{%)g Ry 830 J20% VRSO CHF2% NELOH); LRMS mz
Caled for C21 H31 C1 N2 02, 378.9, found, 379.1 (M+1) APCI; 400 MHz 'H NMR
(CDCl3) 1:1 mixture of rotomers, 6 7.47-7.45 (m, 1H), 7.42 (d, J = 7.9Hz, 1H), 7.36-

30 7.30 (m, 1H), 3.71 (s, 2H), 3.20-3.02 (m, 3H), 2.92 & 2.90 (2s, 3H total), 2.80-2.70
(m, 2H), 2.60-2.50 (m, 6H), 1.95-1.80 (m, 1H), 1.78-1.70 (m, 4H), 0.76-0.58 (m, 6H);

100 MHz *C NMR (CDCl3) 1:1 mixture of rotomers, line list § 176.6, 175.8, 146.4,




mmol ), triethylamne (0.108m, 0.78mvol) and T3P (50%
solution in EtOAc, 0.62m, 0.97mmvl). The resulting

WO e@ciamd m xture was stirred at rt for | hr aneCT/mB2006/002977
25m of I N NaOH and 100m of Et CAc were added and the
| ayers were separated. The aqueous |ayer was subjected
to Et OAc extraction (2x 60rﬂ) ain and the conbi ned

o STLE T 5208 o) L0 R, OB A RSNl s s

usi ng4.a, Ay 41641, 83.0c19. mrzez m.gutzsmgzslw,tzb.25%.w.b04/ CH

2C 2 cont ai ni 0. 25% NHACOH. The product contai ning
fracti ons&@gﬁ?&ol | ected and concentrated under

reduced ps-eﬁeuroeo-hqwg}omd.mhﬁéth 1D HRNRIUAr &7, 32%
yi el d). = 0, 80 ( 20% MeOH CH 200 2 + 0. 2% NHACH) ;

Lﬁwswmwlcmw qugleprgpyhpethyl-amide.g  f ound,
421.3 ( M'"Jfa f‘PQlutloﬂogf N&_Rldél' Hn{g%c(l@dﬂ 3?#0&10‘1‘5 £ é@%rrohdm—l—

rotomers, diagnostic peaks, d 3.98-

(s, 2]91)16th21)@§n3(1)53-hgc}qpxycyc]@@t@egnb@mhc @H}l (~4.3 1048 mmol) was
(m %
51 5 sranichbehoPiepeld €A 120 Hlag) apd J1p 3% splion i

ycl oBt4n @(ﬁam&)db@ﬂmmolhc“[hb resultmg reaction mixture was stlrred at RT for 1hr
tycl opf fRY ?%ﬁ&y NS cﬁ? or b ﬁo%cgv?éré‘tah@ Q.)d L Y6 were

I nterne ( pyrr
m9t hwpﬁxatedn yhy a@rebysdayex yay sdhgmtmam ek bextpttian (38 i66im!) again and

CyCI ghlce)rcggb neg OF%?mcr}QeﬁFS were ng?ne% cﬁ/e{‘i &CSQF gpd ggapeéa{ed The residue
0. 51wao pyrifiddr bye flimhl @birme c(nfbmi&giaphyl udBgaiOe IsndTM'EBEmn eluting

{ooubtRiseh MERelCRE R StHAeS RAS PR Lot ogher gqptainips fractions

ad tveencollboitd afd dohkcddatidd aimder Oikkd pfesdulirOACgive e ftkdesinpound

Subj DOF aue el "B PR e el TBRRE i i s

conbihied f&rcgmm CIHNEUQ ¥E1.S fdﬁﬂdedsmf @VH—WI aO@IMHz 'H NMR
evapor at ed

chr oﬁ%%?%‘g)rﬁabﬂ‘iﬂé% |(fﬁg2%) 48 (ﬁlfgéc(% S (t%%ul#a 6. éﬁ’ ﬂ?truaﬁfgt J=54Hz,
wi t h1159/sMe @] 2@ 204 aRIAHM. maz%s%é%ﬁ%é@'ﬂz 45*(% 6H), 1.78-1.69

roduct cont ai ni ngﬂf ractions were coll ecte

Oncemt $8 84 fem.r Bl Odd-41 % 63018, Od 8 l?e(fgh%H} i0pMHz °C

conpRagd (éﬁéﬁm 138% ﬂl@i d1)35 3Rf133'901§)08 (128% W% 56.7, 54.3,
2C 2 + Calcd for C21" H29

02, %47%491 ﬁ%rﬁél %377 @E(WL) APCl ; 400 MHz 1H NI\/R
(CDA 3) fhyql %JL{B sure of rotomers, d| agnostic peaks, d

2 & 3 01 (2 si ngI ets 3Htotal)
h ] ANgLn 1 l d LA

3.75 (s

126 5 121'32 48, s.‘bz&oﬁ of SQrWde 713teﬁnecﬁzﬁe 717 5/3 (S-ChEniIQ 3-((pyrrolidin-1-
52. 4y1)méth}:§l)phde'r:1l'yl)o3-hyc?lroxymygiébu”r%anegz?rb&yhg §c1g (~l? ;’ ml ~0.65 mmol) was
added methyl-(tetrahydro-pyran-4-ylmethyl)-amine hydrochloride (200 mg, 1.21
mmol), triethylamine (0.108ml, 0.78mmol) and T5P (50% solution in EtOAc, 0.62ml,
30  0.97mmol). The resulting reaction mixture was stirred at rt for 1hr and then 25ml of
IN NaOH and 100ml of EtOAc were added and the layers were separated. The
aqueous layer was subjected to EtOAc extraction (2x 60ml) again and the combined

organic layers were dried over MgSOy and evaporated. The residue was purified by



10.5, 9.5, 3.8, 3.6. Exanmple 37
fS-fS- Chl oro™-pyrrolidi
w@20079491e3 hyl - phenyD- S- hydr oxy- cvcl obut vn- f | - PCT/IB2006/002977
di hydr o- 5H benzoffl fl,4loxazepi a-4-yl)-nethanone. To
a solution of crude internediate 17,
3-(3-chloro-4-((pyrrolidin-lyl
rret h sﬁ,ﬁheny )55 3or3%@5qér\?%ﬁ'§raéglle§bagt@ne%@bbp X%lh{ng:n,aclutmg with 5%
3 4 BeOEVCHiGId bﬁnth&mgd{ﬁ]% INHYOGK ePlepprodudt wdntaimigo fractens were

(2o da 2SRl e AP A SR Mo 5 ARl 7.

r es utz% %ld}e aer (mo ao%t Me©OHVEIS,(3 + ()lz%iNahOHT RIS Inlve: Caled for

2hd PR TRAfang pered Belsimd o) B Apsdottd Ml §RAC teocn
subj get&d of fbtcﬁﬁt%‘\(ala%ﬁééh@%dl@m { Qac3 80 r(atn) 2120 awa (mpt),tzms (s, 3H),

conbi ned organi c |ayers dri ed over. MgSO4

evapdpadd (myeid), ﬂé@ﬂcﬁ?é%g) Al @ B [ ash coI um

chromat ogg.aphy. 4si ng a 40y 1SCO(tm colum, eluting
with 5% NE‘OE#%H”ZCI 2 contai nll ng O 25%1NH O—| The

pr oduct -6 ) 2 i ! ‘
?@”C%iorjtﬁg%g s%ggsz;;gra iﬁ%&% %“E&E_}{ -111&11 -Aﬁﬁldkhe title

-conp 0 yT et d. 2C 2 +

0. 2% NHACH) ; a LRlsiony »f Gahdal iftsrmegige Hﬂ) @3 1hlogm4-((pyrrolidin-1-
440. 3 g

3) 1}91H_met9§?p%méﬁﬁ%-h§drg%§;%3loﬁf%lecar 8%11%8(1(&% I}lli‘ﬂg g %gmol) was
173. 84ded 59cs5loptaRinsthyl Seetigy]- amm 1 hyd®thlaridel 316Bpg,  0.51mmol),

é%z ggieﬂ'g%agnn é& 3 g’mg 1] %&m%?l) dgél}% 2(5§ é) g@mégp 314 %1? 1% 0.62ml,

Exanpoemadl). The resulting reaction mixture Was stirred at RT for 1hr and then 25ml of

|30 E) 3%&2{&&;}? 51&&} 5%{)189 8g :Eg) c \\/NIelrfTee ‘2:1 a%H %ﬂé’ ia\}@r_s hvyecrlé %%(p}é(r:éfé:d The

et hyddodsetafit hwap KiibjebR o OB ey frctiapi(Ze 60Tl agairs ehd the eombined
of crude internediagte 17
3-( JJOTLANIE layers_ V(e(rﬁgg?dowea Mg_SpA and evaporated. The residue was purified by

yl) rrﬁadlw kblﬁﬁlﬁnmhbm%é’qﬁﬂﬁﬂwﬁgcb odugt sgvRar fdoh,i elufieg dvith 5%

dde
e e CEHC g poipy sl 2575 SR e PHpteopiiig Factions were
1. 29gmRba apd c&%gntfaﬁe@%n&é}l educBd pieksufd AGve tHe ﬁ@éﬂ:ompound (71mg,

0.97nmmol ). The resulting reaction m xture was StlrorleCalcdfor
Z

at REO%ofcliDhrRemYSq M BERH/GHGINT oNEH@RBRMS
Et QAgr Y18 AAGE a8 4, hﬁuddaXW $ a VELELASERa0a Mg 'H M/IR (CDCly)

aqueous [ayer was subjected QAc extraction

60rr1 }:lagetine cdmetomprs, @@Bfﬁ@strvewabsr §nioc(si BPe? 82 fed gg @ sipgjets, 3H
asﬁ g%%na)qﬂh@% r13§2efj ngfdo%ﬁz WNMN(@U@Q 10Ymixture

o rap ®rs
| SCOpf roftanairsipagk kst @t17ﬁ§ W5t7h 156/61,I\Aé‘@%/, 2d32.0, 130.9, 130.8, 126.5,

cont 3hnjy g2 Q. ZpYONHEH, SINe 543 524, 41.3,41.0, 35.5, 34.5,29.0, 28.5, 23.7,
10.5, 9.5, 3.8, 3.6.

Example 37
30 [3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-cyclobutyl}-(2,3-

dihvdro-SH-benzo|f][1.4]oxazepin-4-yl)-methanone.

To a solution of crude intermediate 17, 3-(3-chloro-4-((pyrrolidin-1-
ylmethyl)phenyl)-3-hydroxycyclobutanecarboxylic acid (~4.3 mL ~0.65 mmol) was



product containing fractions were collected and

concentrated under reduced pressure to give the title
w@orpownadd 127mg, 46%vyield). Rf = 0.30 (15% MeEEY/(B4006/002977

22 + 0.2% NH4OH); LRVMS nfz Calcd for C24 H30 O N3

o2, 427.9, found, 428.2 (M+l) APClI; 400 MHz 1H NI\/R

(CDA 3) 2:1mxture of rotoners, Od| agnostl c peaks,

4. 72%49‘)3& %35 4}% ’teirag%dr? %enz&)pgf:‘l ,:ZJq e&}p& }y?%skﬁﬂg? &%fngg)l 29mmol),

& mexiylmmof(on o) TB.2Smmdl) agEo T5P c(5pEakslution 47. BOAc, 0.62ml,
i;g ;&7%%%&7 Tl}%?e%ulhg%ﬁegct%g@%gt%rqs\za@%ngiaté{llzg{%&r anﬁiheag 25ml of
40. 911;13%?9‘1{ a8® . 190mR8f B10LS wlre Zdtled .and Ind layd8 vdore bépadated. The

anpl e

35 ( 3equeensylaved 5y sERIpgted R-HIOQF wRtanyion Shedfipnl) agaje prshiie gambined
ecar g’fgréﬁﬂ“ H&5eRGIdle HliERSVY %nd I&aﬁofa%ﬁ Mihe rés%ﬁ%s)purif ed by

was fo a DCE sol ution exa

19,
( 3- f flarbr eclumpy plromplapiaply ydﬁlﬁ&t?hy‘} p!fém}r) r@mydﬂ@&% cyyﬂth 5%

| ob 0
C| PSRN A0 oI B ol s pyons v
and edkcled andemdentoied underastuaddpraEmedalsive dlie tltle compound 104mg,
3 $3p ILi
(ﬂenéﬁ%é’i‘& ﬁ%fbu§ ( #Pﬁ\?ec@y !qzép 4 glhe gwﬁegﬁ% '1I>ﬂMs iz Caled for

") -cyc -enecar aci d
Thi sC%mﬁé&l}@sﬁBv@@ 9% lﬁouatb,s@llm(é’lﬂt)@rl’@ﬁm I)/IHz BC NMR (CDCly)
WI ki.nson: s 296 t
il SR g B A PO EP 188 OO0 e 124

45p3131h2 13AB} HZ2 0 th 4,5121104174 RAIX6,08.2 B6B, 54.1, 53@549.3, 48.7, 41.2,

conc te t he resi due was redi ssolved into
I-én(s (nggn‘?% g’%y 22& acted twice with Et QAc

QQXI 20 )Exatdpe Iueous | ayer was then basif ed with

15% ag. I\%a 40m) and exiracted w th Et OAc

(3x200m )= loxg; din-is h *Mm ERELMY: od over

w_S(Mvcldbﬁﬂm‘é@?%Bﬂﬂfc&hﬂin&gmﬁIﬁetﬁ?ﬁﬁrﬁi%&%dﬁeﬂﬁ&hQtlhhaé
'S Was uriti asn cnronmm ogra using a
| SCO(t m) ﬁbmnﬁ) WioR 26, W MIEPBRIIZ Wl b 05 FHOKe-A Ry TOtidin-1-

The mrﬁ@mﬁsph&@m &ihéo Jyaasdta&eﬁb&@nls abianbi Bed, angs5 mmol) was

concentrated under reduced pressure to give the title
onpiidad pathp-§-methylspyridingyymeghyD-aming ([ weg, Motdpep) and TsP
20 Z%SUVOscﬁu{‘ioN%%Acl— 8"@@@9&%&19 f";% rgun&fh@{m& Neixture was

, found

( CDg;tgx)ed@t RT for l(h(c andjthen ézSnng 1N|I‘1I@OH @ndﬂg)O(n(y 6f EtPAe werpadded and
6. H? Mt 1d gts: wdle ngaga%él TFhe aqv}eon lagér ‘%e{'slzsubfemd togEt‘/(]’)A(chxtrachon (2x

3H), 6(21117 @gaérs an&séag corgbml ng@@: leyqrs e, drigd ger :Mg%h(aml evaporated.

AL 18 oty At b R S0 A S
147 BCOTBdlumn, kABing ith Ve -MeOHABLChHe)ntaidigg . ®25% TSHMH. The
33 3prodll:ct cor?t%n%g'#a)ctlon% ege coql%bt%d a’h%c? cgﬂcel%ate%’ un%gr' r%duced pressure
to give the title compound 127mg, 46% yield). R¢=0.30 (15% MeOH/CH,Cl, + 0.2%
NH;OH); LRMS m/z Calcd for C24 H30 C1 N3 02, 427.9, found, 428.2 (M+1) APCIL;
30 400 MHz 'H NMR (CDCls) 2:1mixture of rotomers, diagnostic peaks, & 4.72, 4.53 (s,
2H), 3.72 & 3.70 (s, 2H), 2.97, 2.93 (s, 3H), 1.76-1.74 (m, 4H); 100 MHz *C NMR
(CDCl3) 2:1 mixture of rotomers, diagnostic peaks 6 177.6, 175.7, 154.7, 153.6,




31.6, 23.5. Exanple 40

[ S-fS-Fluoro”-pyrrolidin-I-vlnethyl-phenvD cvcl obut vn-
wW@0rosd1el n- | -yl net hanone. TFA (10.2m , 133mMmoPQT/VE2806/002977

added to a DCE solution (66nm) of Exanple 8,

N-{2-fluoro-4- [1-hydroxy-3 -(pyrrolidin-

1-yl carbonyl ) cycl obutyl | benzyl }gi-pyrrolidine, (2.3g,

6. 7mpd el%{;‘.rg {i%gd%&‘k U8 g f‘%he&*sér_,%é éﬁ)@ f$4°§ sA8NES1 414,

and conc 1o ob i the
i nt eAQRB54, 85.4,28.9, 28.7, 23.7, 236 18.3, 18.2.

[3-(3-flugro rrolidml -yl met hyl phenyl) -
cyclobutgg&gﬁé?¥¥pyrrolidin-I-yI-rnethanone. Thi s was
r edi ssol vaB-Fluopds-plyiitodidin: GrlnibiyHphen -t vdlotadaiesarboxylic  acid
c talé 5308 ng) was then added and the m xture was

subj 1 drogenation at 60 OC using 45psi H2.
After | hrTE (99, 1 286hbIPWat ddded td dD@BSolﬁﬁM@ﬂinﬂ)&if%ﬁhmple 19, 3-
down and the residue ma%%redlssolv%w ?ﬁ I N HC

&Y

( sonfrthuprerd e Udipd dy gy P ey > By poypegarbopprlic  acid

aquegiseilyBale Wess § emhasbid B mikide v&a%%qea@d tONRME for 18hrs and
(40mM ) and extracted with Et QAc (3x200m ). The

conbPensenticdadaven fhabey WEfesalir pletptcapediatiyisG-fluogprd-pyrrolidin-1-
genc ?ﬂe@l@% gﬁienggyxgclbﬁ’ut@&ﬁbd}b&&ﬁg §01&rﬁﬁﬂﬁﬂdmldg h’h% \)é‘ﬁsredlssolved

pur i

chromat ogr aphy usin 120g |
col urmalmhltmﬁxs%@mlun’@msw g hat@yw@%mw Wwﬁben ded and this
pr Odﬁ%m&%%hﬁbagd fd ggﬂaﬁlowecﬁ 0 @@'Eghg Q@ps@ﬁﬁ Afterllhr 45 min

concentr at der re pressure to lve tit
co rrptﬁaﬁtd)n(tmnel 1tgwas5:©%ey1treuedj ﬁomn@hﬂ@s(dn@wm%mdzmozm HCI

330 g‘%d Xt?%%%z‘i”%%é U1 goa, Clhd adieo ‘?dggr was then

35 dbaifdd ith 13%7acPeaOH H¥Qmp 207 eftiabtedI with FOACIBR200mI). The

o so8ted il el s Ui, ffpleturdtd gqun p ot

6. Eﬂdde, rr%H)']al 3 TAR- Basl gur{fied HyHlash Zhiofad2ogi®hiyngsirigH) ,120g ISCO™

2 58 S %@é*{%@%laﬁgéﬂfﬁg q‘%@%wﬁ% %Béi‘%f"“&aq}’mg fractions

173 &ereldinbined dind $6ndentated nder i'ézl)lced];#gssdre td 8ive Ghd tltle compound

F 4 50 22.1, 113 2 ,
385" 60 st ol vy o o Meghfict G 3 3 B Rilionpg LM e
§4f gcéllzg £6r. Cf8<HH§)|P|€N4 a, 304 4, found, 3|05 4h(M+1) APCI; 4%0t MtHz "H NMR
- - uor o? rrolid - en CcV (0] ne
S LS T n L b Ly KR Psnuevelobtbtane
was addgsd 1o, §14 @Cﬁmqi ARS. 981 (1{1 81@[91 3. 191‘3 OE)(ﬁlanE 2219, (s 33H) 2.70 (s,

(3- f | uor o- 4- rolidin-I yf
C1 ob BN RGS Uy By %159 GOy A 2Em am{2Dp 1§01 35K, 41 100

gl M}?ﬂ“’dctmmcﬁd!{)% s, *ﬂ@ﬁi ?&' 1%9 =Ha59GrHi47A8NBS 4, 1234 (d,
and concentrated down to obtain TFA sal't of

i nt elaedila®dia, {BL%| 118100d41qsyT P3O HIN4-9l ek BPI7> 35.8, 35.5, 33.3,
31.6,23.5.

Example 40
[3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutyl]-pyrrolidin-1-yl-

30 methanone.
TFA (10.2ml, 133mmol) was added to a DCE solution (66ml) of Example 8,
N-{2-fluoro-4-[ 1-hydroxy-3-(pyrrolidin-1-ylcarbonyl)cyclobutyl]benzyl} -pyrrolidine,
(2.3g, 6.7mmol) and the mixture was heated to 75 °C for 18hrs and concentrated



phenyl ) -cycl obut - 2- enecar boxyl i ¢ acid isobutyl -am de.
This was redi ssolved in absolute EtOH (90m ).,
waRloRionen' s cat al yst (424ng) was then added aPdI/IBR806/002977
m xture was subjected to hydrogenation at 60 0C usi ng
45psi H2. After 2hr reaction time, it was concentrated
down and the residue was redisgglved into IN HC

(60 and extrac twi ce. wi th.Et OAc. (.2x120m ) ... .Th
aque Foag}tét?mvﬁ%&?%ef*f‘\i\gbﬁgf“r“ r@ad'ﬁE\ﬁetcﬁ'(i SR oi’élt‘ﬂ'f'ylmethyl"
and ghehyiReydsbur ehyl EpRAdidis k- beihhnonEhergpnbi fe¢ redissolved in
S 0 BLRRR, L5 A ol S, P SRR o v
f | asgixgirs wmtaq?éo@a@w Hé)&io@&aﬁml Q8 1Sk Mpse il U T MBk 45 min
4% and 8% Me CH2A 2 wth 0.1% NHAOH.  The product

cont EATHioRGInTer Bt spreeniaed dsmnddee wRducHrtTEHstodteddnto IN HCI
Undegsoﬁqﬁdéiﬁe&ua&% e Wik BlOK @@zdméﬂ erheoaaﬁ%qe?@&ﬁas then
ng, yield). Rf = 0.30 (10% MeOH 2A 2 + 0.2%

6%yl e
NEM Craifietl Fith 1% a0aNe@H (40ndpend pxfractesipwi6y E4RAc 43x200ml).  The

foungﬂb’@&?. oggeg?wgﬁa?ég\r e dﬁQ@oM*%éétbi\'%% P ra HZ&1'>wn to obtain

7.22 , 6.87 , J =0.8, 8.7Hz,
| H) , créde8matedal, This was purified diiAlash [dhron@toggphyjusing a 120g I1SCO™

B e A RS s e
( ;ﬂ Wbi)e,coﬁ).bﬁlid ﬁmiZQor(:ﬂ?trakld)qner. E8uckd GGs¢umg tobglye tE. 8B compound
175,87 o} 34 REPoAL I FiggIORSE £ T 1oy L e
(d, QaleFid/CR HY)F N2@, 330.4,1Budd, (341 4 IBHE) APEE HOHAHz 'H NMR
> éﬁ@g&@;& 730ty Pl 138; 807 ¢, 3= £8; Pouz3nB; 6393, 1= 1.3,

B5 ( 31 FARHrenHA3.py (g, QH),08.76-8.69 [(inn e H),i 350 ghErVe.7iiz, QD)) 8B (1, T =

t ane boxyl i id e | am TEA_ ( o, 169 I

was Saectbos 22 Dot taot D46 ) Aok 23021501 @ 15D, 438228 (m,
(|3- Eilt@}?r1®741'.ﬁl9;bf(rﬁ,lo4ﬂ)gilmﬁ)gl-.’wt gﬁltztﬁ')l gpm?éml? )3(3th8 (@1?&}3):)% 173.4,
cl obut anecar boxylic_acid e am de (2. nmm

and 191t @ Yeur el et 195618 e 1 &0 Hir Goand 132 @ Jor =
conceng tgf, eth sloun, $07 ofstaie 113w, 36, 34,0691 24.5, 23.6.

i ntermedi ate 3-(3-Fluoro-4-pyrrolidin-lylnethyl-

Pheny! ) - Brampladtl- 2- enecar boxylic acid ethyl ande. This

was redi sg@al Wi 4 Rl Ly 1 b8 eyclblhkind 88 BoSylic acid
cat al yst %U%_jﬁ&?ms nen added an € M Xture was

subj isebutpl-amidey dr ogenat i on at 60 OC using 45psi H2.

After 2hrpgg ﬁ%h,%zzﬁlkﬂlﬁg’wdstad&@%o G ;ﬁ@%&ﬁdﬁ% Sftn)n%’ g&r‘]‘%ﬁ%ﬂﬂe 20, 3-

the residue was redissolved into I N

extr @cﬂwo-ﬂmygelidmﬁdfylrEefMpph@mm-Q{bmxy-m&ba@u)@m@xyﬁc acid
453 PhaltBR- 2R Bl SO EC N A TG o 180 and
phasescewtrateddioivedo obtein thayBDY salbadintonetait B-43-Fthododmpytrolidin-1-
obt a&l&eﬁ{yﬂgﬁen%-tc%lgbal}ta-eLQéa%boxylic acid isobutyl-amide. This was redissolved
in absolute EtOH (90ml)., Wilkinson’s catalyst (424mg) was then added and the
mixture was subjected to hydrogenation at 60 °C using 45psi Hy. After 2hr reaction

30  time, it was concentrated down and the residue was redissolved into 1N HCl (60ml)
and extracted twice with EtOAc (2x120mi). The aqueous layer was then basified with
15% NaOH (40ml) and extracted with EtOAc (3x250ml). The combined organic

phases were dried over MgSQs, and concentrated down to obtain crude material. This



was purified by flash chromatography using a 12Qg

I SCO(tm colum and 4% and 8% MeOH CH2G with 0.1%
wWORMDIMI1THhe product containing fractions were PONB20&@02977
and concentrated under reduced pressure to give the

title conpound (1.0 g, 39%yield). Rf = 0.30 (10%

MeOH CH 2 2 + 0.2% NH4AOH); LRMS nmfz Cal cd for C18 H25

( C%z?%gu% ﬁu}%¥é{ Otijaggmg’tggra us?fg_ﬂ 'lbf% |§gé fplumn %n}_élfmg?md 8%

7 9 I'M,eOHb“lﬁinelz &Rth((m% NH,6H1 ITh2 pr&ﬂuSﬂ'&Z)ntalﬂﬂ)g frﬁ:tlﬁﬁs Wére combined

2H) ansl ppoapigad S’Fnhﬁ‘ redioadpissuly ch g i %mzmz&g@ﬁqmg’ 26%

4H) y181d§€2R?— b%o((mu»% EM'BOH/CPQ@hll— 88%(NH, ,aLRM@Qx/ﬁ talcd for C20

G Ba8 R Glasha tmd, 3345 (G AFCK 408 b HMIy eipCia 5 722 ¢,

%2 ng'&sz,ll?%) 887%@&3590(818 71119 ﬁ-Ig)—6%ii&l tﬂ7=)1,2 Ezézﬁz . 1HD), 6.8 (m)

3-( 34 m@amlm |3r56|($,éﬂi—3 OMLrJeT ﬁ#&&%@n?pg 20‘?’;2”2% bER, 2P5-2.56
ecar | t yy tHpl [ 3
SearAh £:040 6l ) 350 e TR b o 04

14, (s, 3H), 100 MHz CNMR (CDCl3) 6 175.5, 161 .4 (d Jor=246.4 Hz), 147 1 1315,

(3 I pi%efp F
g{/cldé ﬁe‘&%r boxy %%FdI%tnﬁ#b hy'-ga’de Z%ﬂWI 366,
8. 743GH3R)3, a&&%tﬁemﬁxture was heat ed to 75 0OC for
18hrs and.caonceptrated down to obtain the TFA salt of
|nterrred:j%zt'e£§ﬂr}-3-lzluoro4 pyrrolidin-1

-yl met hyl 3-(3hEnyio}4-pyrablidit1-Pnetisd-phowdytvictobatindcarboxvylic acid
et hyI thyl -am de. This was redissolved in absol ute
Et(}ﬁb-ﬁmg% W ki nson's catal yst (404 ng) was then
eslded andrrA@ 3mil Xisoneolyesas addydeac & &R whltipd (Digdhef Example 12, 3-
at 6 Cusing 4 fter reacti.on timne .
s Coliahtr il R e adale e St hpwly  acid
i nt Oethﬂarhﬁe GO Mmail) exd fRChBErE Wras Ehevdetl o BSORT for 18hrs and
(2x120m ) e aqueous er was_then pasifje

| a
15% W“@EérﬁoW“é%Bbt%‘?F]Pea & daihph iteppegite é%Eg@Fﬁ -4-pyrrolidin-1-

The gaRRiyR n%g%b&tm%&%d&?ﬁ@a&a e&silaﬁlv&r MS@sAmdlssolved in
and concentratéed down to obtain crude nateri al

R
s Fhsplute FéQHo(;%mD a¥ikosponeatat ANl Erhien aqdzégnd fhe mixture
I SC%EMubj%@leH@h?&Qgeﬂa/ﬁcﬁﬁ% 6@%“@%45@'@@ LINL P Qeag:f){@n time, it

he pro uct containing fractions were comnbi

ed
and wh e@wpmt@(c@ddqmd@?d thedadidee pretdissedvedingg JN Hﬁb (60m1) and

| |
t it &u%&g%‘?\gﬂg Wgﬂ'l ]*fltOggc %ﬁ_’g@ﬂlﬁ Fhe a(?(eou‘s %ﬁé%egs]t%ef‘i ba51ﬁed with

F N2150p 28T 440nflp anﬁbl extB@@dSNI(th\/IEFQAq\EiBmOmDO WélzGOIIﬁIWR)rgamC
{00l s ey o5 b cyghen. i
(m Wi purlie8 Dy(flash Hepmatdg@shy( esidg & 12009820 ™) ¢djymn and 4% and 8%
B ZOM%OQI? CH,Cl, with 0.1% NH4OH. The product containing fractions were combined
and concentrated under reduced pressure to give the title compound (1.0 g, 39%
yield). Rr=0.30 (10% MeOH/CH,Cl, + 0.2% NH4OH); LRMS m/z Calcd for C18
30 H25F N2 O, 304.4, found, 305.5 (M+1) APCI; 400 MHz '"H NMR (CDCls) 8 7.13 (t,
J=17.9Hz, 1H), 6.79 (dd, J = 1.2, 7.9Hz, 1H), 6.82 (dd, J = 11.2, 0.8Hz, 1H), 6.68 (m,
1H), 3.64-3.53 (m, 1H), 3.48 (s, 2H), 3.20-3.10 (m, 2H), 2.94-2.84 (1H), 2.58-2.50
(m, 2H), 2.44--2.32 (m, 4H), 2.22-2.12 (m, 2H), 1.66-1.56 (m, 4H), 1.00 (t, J =




(m 2H), 2.83 (s, 3H), 2.76 (s, 3H), 2.66-2.56 (m
2H), 2.45-2.36 (m 4H), 2.28-2.18 (m 2H), 1.68-1.58
W@ 07449123 1. 02 (q, J = 7.1Hz, 3H); 100 MHz 13CPCUIVEB2006/002977
(CDA 3) 1:1 mixture of rotoners, d 174.2, 173.9,
161.2 (d, Jc-F = 246.5 Hz), 147.1, 131.4, 123.3 (d,
Jc-F = 15.0 Hz), 121.9, 113.1 (gh. Jc-F = 21.8 Hz),
54.0 4 3 : 6., 13-
32, 724 3PS fogMI PN (GCEs B Ekela @ = s, 147.1,
[ 3- ('13L.6h123r20(d4 Iy r1610i o 1219, e 8 V(H- fren Q1.3 I8 f 154161 86.5, 36.1,

cycl %Qlﬁt%gfiﬁqr&?% s, 01-y| -m et hanone. A sol uti on of
[3 (3 ChI pﬂﬁ&rrolldln | - ylmathyl phenyl ) - 3-
ks Sthy

OC a@dlva-dd:eliirl-dhﬁ@evm se to a -78 0C Chl I I ed soI ut| on of

ot ogen. Tapd g’m{mﬁf?@?ﬁ i S0e S § Hoh fyon ) PofGRampte 14,

m xt gre mo-nwﬁemdmntﬂmsmyltmﬁhﬁm&gdrombm&uia%eda}bo&mk acid
stirred for 15m n._ The re separated and affe
two FbwEmethyl-ammide he 2ok 7‘& lﬁ@@q’%@ Qﬁgmffﬁlé%‘é(awetaw 3758 szor 18hrs

(18X 2QRd )conddABac@ v Rb@dNke XA a8t of WRleBmsHidt® B-(3-Fluoro-4-
over MgSO4 and concentrated under reduced pressure to

obt aPrrelidiedivdnethylabenyDriiclobakepngribprdlg bipid | atgyl-methyl-amide.

col uﬂﬂmcxbafs%ﬁitsé?@\‘eﬁﬂmﬁbé{ﬁﬁtg@t@H](g@mi)S@%ﬁrﬂ%n’Q @!11:5'1 @6‘4’ mg) was
2% MeOH / CH2A 2 to recover title conpound ng,

26% yhealadyed g the mixdgre (ve%smmdcﬂ lwdxogynatlemtsﬁ%?czusmg 45psi H.

%lg C %f{e%lfl%ﬁ?g §1ng it ga%&gnﬁ%gg ddwn BMQ res%%gcgd redSSsolved into

15501NZAAB(60m) andjextractetiOiwidgswith E90A07(2282Qmib1 THe aqueo, layer was

7 Pyl it (3 " cabmf Py Bl A EiGhSBssotd). The

2 646421115146(( mgalzﬂlbi)phasfbs 8dreldried ofven Mg, ahd 68ncknBded down to obtain

1 58 ™
27 op ezt Wb, i AT ol stwomatngrp. wingop d20s 1sco
| obutelnmaand QS(Q/AHd(B%IMed)H/ ﬁhatzydmlﬂ@l Yy H.AH.d€he groduct containing

§8| utfr&%t?o&? Jrexe ﬁé}ﬁ)lg?c? gl?,ﬂ_ FQW?W{eﬂﬁnﬁ%léeﬂwef_%gssure to give the title

hydr oxipaal (QlaUg,ares aiddd)x yRi € 080 0% MeOH/CH2C12 + 0.2% NH,OH);

o enbB B et 18 B el i, Alad) TR a0 ARgatgo Mu

drop IHIINMRt(QD@h) 89. 1@% ghi 1 9184 1510] 6185 @, pE 1BA$"9'H(z01H)66 79 (dd, T
m, 0.30 mml ). .1.n_dichl oronet hane

5
1+ 5o 1T APELHEDY 355 Spradiny M. A02 LGP0 31 Wa 1 2 3p 18D, 320-3.07
pEXt @h 2R 8BQLr Y, Db &, SAY, W G286 @8, 2H), 2.45-2.36 (m, 4H), 2.28-2.18

(m, 2H), 1.68-1.58 (m, 4H), 1.02 (q, J = 7.1Hz, 3H); 100 MHz *C NMR (CDCl) 1:1
mixture of rotomers, 6 174.2, 173.9, 161.2 (d, Jcr = 246.5 Hz), 147.1, 131.4, 123.3
(d, Jer =15.0 Hz), 121.9, 113.1 (d, Jcr = 21.8 Hz), 54.0, 52.6, 43.9, 42.6, 36.0, 35.8,
34.1, 33.6, 33.0, 32.7, 31.8, 31.6, 23.6, 13.8, 12.4.

30 Example 44
[3-(3-Chloro-4-pyrrolidin-1-vlmethvl-phenyl)-3-fluoro-cyclobutyl]-

piperidin-1-yl-methanone.




NaHCO3 (15 ml) and stirred for 15rnin. The |l ayers were

separated and after two nore extractions of the
waowaoyd2phase with CH2C 2 (2x20m ), the conbi PEH1B2006/002977

organi c extracts were dried over MgSO4 and

concentrated under reduced pressure to obtain a

residual oil. This was purifl by flash col um

"o 5% BRIt Shregh? B e A AN B Ry 5

yl eI hi))dropd?f-cycloﬁuﬁﬁ p@}ﬁ%ﬁhﬁb@y‘iﬁl@bﬂlﬂﬁh@) (1I0KNVSn1g Z (ms cdmmol) in

(MH 1 OT(OW ha}lﬁ@ s 0@3‘81 "R/HZf£ o‘ﬁﬁﬁf&%?%ﬁep “gﬁe —78 °C chilled

m Xt s¥l@iodlof IBQISCD‘(BﬂSnl GdB la@rna$ in diclﬂ@aiﬂethaﬁia (3m7)4ur(d81; mﬁtbﬁen After

1
§5 3651%23?1@% at —5 SGE éheg@a?tmn r&]'zﬁure Q/aﬁ)@mﬂ}re gnt? ﬁf\m{aﬁ;i aq. fVaHC03
1. 85¢15miP akdNstiddéd) forl @Oz The %}NWW(G%&}&%H lncmaﬁélufvﬁb more
of rotomers, d 173.7, 173.4, 136.8, 134.0

V95! grtghamsgot e sdouspnse vt SH:G GU0H) 5o spmpined organic

35. 6ext1%éts %Veregé-né?l ov3PMESO07 dnPeondbhtiBied 2ddét rediféed preddirolio obtain a
Exa
3-( gPa@]dP%ilQﬂ- Ahig wasopyrified by fashealwyn chrmaioeaby peieg pdyg!sco™

b | % vie
h@bUL ARG gﬁ@aamﬁmﬁzcﬁm 1OROPHE TRL RYhpAHALES 1), 26% yield).

sol uti on

3- ( 3REANGO5% MeOHCHGh)! LRMieminy Calpd &ery¢31 B28 C1 F N2 O, 378.9,
hydr Io | 1 :
e g@é¥ 6833\7 ly ?ﬁ% @%ﬂ%goq%kz‘l W&Pél 400 MEtz {H NMR (CDCL) 5 750
di chV 86 metthand0 (Bpil),was chilled to -78 OC and added

drop wi s i j I u -
(0.05m . 1 isggﬁnfm ERERE PR AR IR @rﬁ ? i G, 3.38-3.32 (n,
05 t r D 2.96AF. 8@ (m) hH),szmspz 66 gnaLH), 28549154 tthedHpd i IoT# (m, 4H),
m xt in rated aq. NaHCO (15m ) and
stlrrgg'?@?ﬁﬁgﬁjﬁ%gfh&ﬂphagﬁs were separated and after
two nore ﬁgg jons of the aqueous phase with CH2CO 2

(2x20m ), combi ned e tract re dried
over MyS loxod-nvrral 'gﬁwgnuEﬁJgﬁgﬁiégﬁﬁ¥%ssure to

obt ah%lcﬂm’taﬁﬁeb%@kvlfbl deid 1I$Hlﬁvl\liﬁ€thﬂtk{miﬁlbed by flash

colunn chro ogra usj n
39 MeOH /A Rk R %IQTP %&r%éwa%%ﬂphenﬂw—

S51% by BB &?o’é lfc"/o%% _R&h?)amile¥B2nhg, 0.27mmol
ool @t dercBhuEnladecizs Lffhg f%uarﬁrg g@s g 0-27mmol) in

345. glckﬂmgn)et@nf @_qnl)pﬁ:zys cmﬂgil ’:0 717@ o€ I@Pﬁ addgd ﬂm % a -37)8 g chilled
(7d38 S({lﬁjtg)n of BA@T %O 06 -0-10.30! Iﬁﬁlol) in ﬁ?chfoa)&nethdﬂe (51?11)3@11dﬁ5 nitrogen.
3. 32 A§te12 ghl( ﬁﬁmpg.bat —§ 8 19 dhey g:agtgqq) mlxzurg 5Vas Bq}lr?d(ﬁntcz pﬂturated aq.
%5 78N21H§§3 gmmlgla_ﬁd s’ﬂ%‘e@ %orzl 551%1 (’me 1@3‘?—:‘){9 wélre %épailate?d@m(l 'lfter two more

( m gﬂyactumsooﬁ\/pl@ ggg@lml\/pbz(sm}gﬁl—ﬁ Ih @p{ rg][),etb@f comblned organic

L 5Py Yoy g2 g o i

33. 4residual oil. This was purified by flash column chromatography using a 12g ISCO™
column and 2% MeOH / CH,Cl, to recover the title compound (24mg, 23% yield).

30 Ry=0.35 (5% MeOH/CH,Cly); LRMS m/z Calcd for C21 H30 C1 F N2 O,
380.9, found, 381.4, 361.4 (M+1) & (M+1-HF) APCI; 400 MHz 'H NMR (CDCl;)
1:1 mixture of rotomers, diagnostic peaks, & 3.74 (s, 2H), 3.56-3.51 (m, 1H), 3.21 (4,
J =17.9Hz, 1H), 3.07 (d, J = 7.5Hz, 1H), 2.62-2.54 (m, 4H), 2.00-1.88 (m, 1H), 1.85-




23.8, 10.9, 3.6. Exanple 47 and Exanple 48 cis

3-(3-Fluoro-4-pyrrolidin-I|-yl nmethyl -phenyl)-cvcl obut an
weearoenyd i c acid nethyl am de and trans PCT/IB2006/002977

3-(3-Fluoro-4-pyrrolidin-I|-yl methyl -phenyl) -

cycl obut anecar boxylic acid nethylam de. TFA (34.7m ,

450mol ) vvas added to a DCE solggtion (150n1) of

exa 13
S (ST (B 10 M DGR PG ik iR g Fogmiip f SR 1734
cycl ping, aneoan gk yl2ss, acs.8, msthyikan) dEZ,( 168}, 5533, . Ay BI5)6, 34.2,
and the m xtur te o 75 0C for 18hrs and
conc%ﬂq’ﬁ?@eéyﬁgﬁﬁaﬁ%g 232?1&‘( he TFA salt of
i nt er nedi BlagpR-463- f | uoro-4- (pyrrolidin-1- yl) nethyl)
phenyl ) - cycl obut 2 enecar box I ic acid nethyl am de.

i s was & rpyrrelidingyyimethyhphenyly 3.4
Wi kk#mtﬁememﬁracfdgﬁ%@y g;EltzhﬁHe added and the

S subjecte rogenatron at. 60 0C usi ng

45 psi H2. Aﬁdﬂtlfeqﬂ of ixamplg 3t on°> €3r%°f0r4rpxm)§ld@oh@@?ﬁ}fy§? yl)-3-
dom}ﬁ&g %ﬁloﬁ%ﬁe@% aEﬁd:'yél%ﬁ] E?gle’th'ﬁ -Bmidd 6¢ﬂn)g 0. 25mmol) in

(100 extract e wice Wt h
aquedigklofoaetanechanl} Wemclmépﬁ.to 681 Gumdpdd qlxamliefe@mﬁ C chilled

%‘d g&f&t{oﬂc&eﬁA‘g‘rt 0%[&1“ e Iﬁéﬁﬁqwgélcm&‘a gce‘).j under nltrogen

organi c phases we ove htrated
dovvnAfter dlot stirring atiet@8 1161 el @hctlommsmms’vq@ mqufddemlt%yaturated aq.

IV e M

pr odexttacti@mat af ﬂ]bngluémcphasmsmtheflélz@b nBk2{zd), athd combined organic

conce t ed er r reSS t
of CF7§I f?sl r“g?ﬁ%‘&ll?egio%glf gg co 5 {eed uﬁ%f% rgcﬁ.hg‘d e%‘sﬁlﬂer t% obtain a
W' ereSidpalr 6il.e dTHiy v[aarseﬁﬁfﬁiﬂl Me fladtr (Dmahmgclamhytogmp}ty us1ng a 12g

SO ol 11 1 MR it e Shorde 58¥ spRb i gme, s1%

r ecoyeld).t Rae9.33- (6% MeOBYOHAL,); LRMS m/z Caled for C20 H26 C1 F N2 O,
AR IR Ho¥ < éﬂf%@%ﬁﬂj% AFEREPRBERG6 SRR Nk (cpc) 6

3- (|375F‘€8H g4t @wmiu@lil)n%%t (bs, 1H), g33 (dd, J = 1.3, 7.9Hz, 1H), 5.69 (bs,
ﬁ%t hgﬁbrﬁy F )gé B “u%”%%a{s, @X H), 23§:2%0 (m, 2H), 2.78-2.63

3- (3(15'2}?)f Qﬁfczl@w(ﬁlohmﬂll r81511 75 (m, 4H), 1.00-0.88 (m, 1H), 0.54-0.46 (m, 2E),
- |'y-cyclo Ut anecar boxyl i ¢

id
mst h912&19+ lée(m, )10 MBz (S5DVNE G C) lztprgxmrecpfz%omers peak list §

Lit M7 s Cpdacsl 017, G355 HE3 3 sbid), @442&@84389 38.6, 33.4,
foun 39911 ?al\/H-I’) APCI T 400 Mz 1R’ NWR ( 3)
7. 192Q6,,10J9,367 8Hz, IH), 6.89 (dd, J = 1 3 8. 2Hz
6. 83 = 1 Qg9Hz, IH), 3.54 (s, 2H),
5505 19E’£a%1”}zand ol §4 (m 14, 268 (d J =
4. 7THz, 3Hiis3F3-& p0-34 i petByvl-phefy )-(cmlobu(mnecarboxvllc

DV 3
1.72, acld metﬂmmﬁ@ahdjtrans %-ﬂ&&o%&% 13s)lmgth%7§hélnvl)-
cyclobutanecarboxylic acid methylamide.

TFA (34.7ml, 450mmol) was added to a DCE solution (150ml) of example 18,

30  3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-cyclobutanecarboxylic  acid
methylamide (10g, 31.4mmol) and the mixture was heated to 75 °C for 18hrs and
concentrated down to obtain the TFA salt of intermediate 3-(3-fluoro-4- (pyrrolidin-1-
y1) methyl) phenyl)-cyclobut-2-enecarboxylic acid methylamide. This was redissolved



161.2 (d, Jc-F = 245.5 Hz), 146.4, 146.2, 131.4, 122.1
(d, JCGF = 15.0 Hz), 113.4 (d, Jc- F = 22.8 Hz), 54.0,
wWGB2007/048%3 7, 35.4, 32.9, 26.4, 23.5. Exanpl e 4BCT/IB2066/002977
3-(3-Fluoro-4-pyrrolidin-|-yl methyl -phenyl)-cycl obut an
ecarboxylic acid nmethylamde: Rf = 0.50 (25% MeOH CH
22 + 0.2% NH4OH); LRVS nml z C@Jicd for C17 H23 F N2 Q

%?Odn 'Pbﬁ(glﬁf l%tOégé%?l),s%]lk qséﬁpg c%ta O%M?.ﬁ(rﬂgr vg's_bw%e(nc%ggd and the

( bs,miktdre was ubjedteBo hydrodemtion3at$h *CsusingHSpsi 3,2 Affes ,2hr reaction

("t % R TSE Rt sy VR oty TRHE1 C1oomD

JC. Rnd eftfadted Hﬁ'?c): w1t1142¥0ﬂc (21;{460@1) Tﬁéaq%eoﬁa%zeiwéﬁﬂleﬂbasﬁi%d with
15.0 Hz). 113.2 (d. Jc-F =

35. 6N O@I (IPEmy anggexgactg( é{xﬂ%ﬂ %tOAc (ZX?(;SOmlj 5l‘he com%meg organic
493- }ﬁlgsew«a?é' (ﬂleﬂ o I\'/’IQEJG b.lﬂfi’ donYdniBichMbwR Besbtdid crddd hd@RFigl. This

cycl'obut anecar boxyli ¢ aci d . .
rret hyds-ruriSied binflashoboyretngraphy psiag Ay POg IPCAH epmmpand 5%, 10% and

SO| f 9 OH. Th duct cont: fractions were
nglé %e?%H/Eé%zryﬁrizr 0 tﬁ 25/ N}{‘lrret hyl e Bﬁ)elrll(;/ Ic)on gmmg ac

hydrqmmbme;icaindmgn@n'gajai b@@ynﬁd}lcqb pressure to give a mixture of cis, trang

%r?ﬁ% te{ r@&y dHaor oglmé hgn ?ein%%l)s %gl a(a@lmiyy I])reparatlve

OC aamlormidgebhyr op anChialed @D- Vl@cmocciﬂcm e@llsmi u’llt |aor510‘erTate of

a9 ppgaxg%i}sn)gf st gf[@s}% GOLAEATEIIBAE datlb)3-Fiuoro-4-
I eacyrelidii P‘?Meﬂly“ﬂ&nﬂwmﬁbutalE@r&myhc atiérhethlamhigeHe0g) and cis

ELNTICTUL AT EL T NRENE T KT S
BYlueQuhyRhaR028Hh CH2A 2 (2x20m ), the conbi ned

organi c extracts_ were dried over MJSO 4 and
concent r %R der reduced pressure to obtain a

resi dual @ 13- 3Tmh&034/3§§'nﬁl—iﬂlhfll—ﬁﬂleﬂ1yl pieagli)-cgbbumecarboxylic acid

f o B S R oS R Pt o

a(;ii 193 GORP @Yo, M@Hﬂd 25?%(M+ab APC Rfoo:Mgz 30 NMRYCDCL;) 6
for C23

2Ap2.B19 ﬁobné’)gﬁ-@zéﬂh 6(8|9/+£11<} J&: 14@)’38 47, Wﬁ)xm (ddE&aalréI’ ggﬁz 1H),
3- (35 S':Ji‘&soﬁﬁ; 4- 0 T, QHW - oavd BRERVIEPREDY, ¥ =3 frialoRm0WMs-2.36

cl obut anécarboxylic aci d

cycl onray? ALY (mmDaY 7 2drfden 4H):56P Mo n COMBGHRSIE 6 1751,
?61(2'5@C oL 91545 By 14 4, Ci'4@2' m'mkbykd pheny kb8, 113.4 (d, Jc.

hyd [0)4 obutanecarboxy I C aci
cyclﬂp%ﬁﬁmtﬂy&ﬁeﬁwwéﬁ?&%?% 0.20nmmol ) in
%#chl or onpt harig4§5 m) was chilled to -78 0C and added
op W se 16°
trans 3- (3-F1uoro -4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid

methylamide: R¢=0.50 (25% MeOH/CH,Cl, + 0.2% NH4OH); LRMS m/z Calcd for
C17 H23 F N2 O, 290.4, found, 291.1 (M+1) APCI; 400 MHz 'H NMR (CDCls) 6
7.16 (t, J = 7.8Hz, 1H), 6.85-6.74(m, 2H), 4.03 (bs, 1H), 3.62-3.50 (m, 1H), 3.55 (s,
30  2H), 3.25 (s, 3H), 2.68-2.40 (m, 7H), 2.24-2.13 (m, 2H), 1.70-1.62 (m, 4H); 100 MHz
BC NMR (CDCL) 6 176.7, 161.2 (d, Jc.r = 245.5 Hz), 147.7, 147.6, 131.8, 122.1 (d,
Jer=15.0Hz), 113.2 (d, Jcr = 22.8 Hz), 53.7, 52.3, 50.0, 35.6, 32.0, 26.4, 23.3.

Example 49



-78 0C chilled solution of BAST (0.074m, 0.4mol) in

di chl oronet hane (5m ) under nitrogen. After |hr
wa@rioroing at -78 0C, the reaction m xture was POUTBE2A06/002977

into saturated aq. NaHCO3 (15m) and stirred for

15m n. The | ayers were separated and after two nore

extractions of the aqueous phasg.wi th CHO 2 (2x20m ),

the conbi §3§' c‘iﬁ%ﬁrﬂ @r@&‘ﬁ&ﬂi@@%&?@ég‘;@% ﬁl‘f(ﬁ{o- N9504
and conc be _ 1

chr ormt ogl aEJiXuO S P %x n%l%g}Sl %C@(Elg?)rso/f {) nm%d ns-g-xé[}e%h'\ﬁg;lenyl) 3-

/| CH2A 2 to recover a Xtur e
t he thydiory-cyigbatanccafbtaply; 9986 yn@hyd)(tetrﬁiﬁyd;o Py 4{ykbthyl)-amide

2 i A CEhEE ) o FE 5 08 0

[ 3- ( Jridshtb@r-g8 40 pyime@ kdlgtion- de;AlS’IB(t)mll nﬂh@ 08/ mhrod)y- ih [dibBToBomethane

cvcl vl - dro- 5H- benz . .
[1, 42551;2‘@15? 1%0&911) ‘“#éf ARt s gﬁqu JBﬁ TeACtipy g was poured
37,  lisdo BuRdAgON4HEYS (18hil)Hna stirr¥d PERt1BYHin. pmﬁé‘lékiérs $rere separated
hydro (i//acycl obutyl] - (2 3- ofot¥1dro 5H benzol f oxaze

I

pi n- An BN B9FN éxt'( Wﬁ ggﬂﬁﬁqﬂuj; phase w1tl]1 Hp_ » (2x20ml), the
dochkehpinsd B@a@ic (eRFAks WeR &l loh&dMi80; 461 Q&c@i&&tea%agr reduced
drop wise to -78 0C chilled solution of BAST (

m , @resszlrwlatam A Tefidua] o o Hkie Wameuiifedy) flagh aehumn chromatography
ni trQggRa 19 Iioh b&luﬁ'xﬁ'aﬁ& Q%QVI@éH'/ @{2@9 to H@Sverr %‘?%f(gu%f cis/trans

m xture was poured into saturated ag.
sti r isegersoi thesiersomppund| (49res, §7%6ﬂ@d)separ at ed and after

two nore ﬁﬁ&@@%ﬁm HERSCIRIERIMS RPEHE mr'dgr:;ﬁg%%% N2 02,

(2x20m ) I ned organi'c extracts were

dver 4%$®urat16236‘bﬁ\1ém& é@%@l(l‘dhuéff) reduced pressure to
obtain a oil. This was purified by flash
col um chg‘%ﬁnﬁg?%%aphy using a 12g I1SCO(tn) colum and
2% MeCOH / 3-G-PGla2 o Hepyredihined-yamethyk plieayD{3-fhadrbt r ans

ad F N OR so414!tﬂm9 of fExumﬂ],e 35433 @éﬁ%ﬂo)4 ﬁyn—‘bﬁﬁmgl -yiMethyEpenyl)-3-
55( iR “BLelPOBiPFaTIoEY I | A6 metylAProRYEmS Xl etamistey ¢ 75me,

| obub2oeenikiaXichictoraéthdhe (5 ml) was chilled to —78 °C and added drop wise to a

et hyjé%%?%}lqggg{]soluho}{ rof gAgT%O XHTEI 8 Xmmo% %mhloﬁ)n?e(‘g ane (Sl’rrl]l) under

of eXx

3- ( 3nfdok@r. OA flerPhk k@kingl b =78-¢] B réiétioPR@fe Jwad poured into saturated
hydroxy cycl obut anecar box I|c acid met hyl

- et A INB i Hmb apd sy elhe layess Wﬁr(e soragiedramg gfter two
by difohd SIRANRRR %e(a@ﬂt-c)us gﬁaﬁse Q&]’dﬂ d:ﬁftﬁ @ﬂ@lﬁl)oﬁe %&Qbmed organic

added drop wise to a_-7 | ed sol ution of
- (0. 1R¥tracts, WwAeBtd oveR N&S&a jeg @ﬁ?é?fr%’[lﬁﬁéi yoger tpdushd éfessure 0 obtain a

ni tragemal N, tAiis LV% pedifddtyHsREoluhf c%matc%?apﬁ? ﬁﬁhé M2 1scom™

m xt ure was our ed
column and 2% MeOH / CH,Cl, to recover a mixture of cis/trans isomers of the title

compound (75mg, 99% yield). Re=0.60 (15% MeOH/CH,Cl,); LRMS m/z Calcd for
30 C21H28CIFN2O, 378.9, found, 379.4 (M+1) & 359.4 (M+1-HF)
Example 51
[3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutyl]-(2,3-
dihydro-5H-benzo[f][1.4]oxazepin-4-yl)-methanone.




into saturated aq. NaHCO3 (15ml) and stirred for

15m n. The layers were separated and after two nore
wearaetizdons of the aqueous phase with CH2CO 2 PCrRBEEV6/002977

t he conbi ned organic extracts were dried over MySO 4

and concentrated under reduced pressure to obtain a

residual oil. This was purifie oby flash col um

oo 2 aolel S Bt ¥y 6 %%%%%@%—?%@Wp%m-

yi el l@ﬁrox@fcyeio’ﬁhtﬁlﬂi-(l 15%yﬂhﬂiﬁ-6}ﬂlzﬁKﬂ[Z)l]othpﬁ-4ryB-n(édiaﬂdne (82mg,

forC c f.ound,, . .4 : .
o AR Ry 7 e S e o
(s, -27+8)°c élhﬂYe& s(oiimoﬂhif BAST @088 dila087 IB@ol) in dichloromethane (5 ml)
4 Br onp- di fl ﬁgr obenzal deh\églagl-l- BuLi (2. 7M sol ution

TanOgePS4A Iy sugmgst y glgdg@ p &ﬁxWesgasaPoured into

N 75 Q@lra{t&l &y. 3‘@1—1@033[‘519[6 ahd sti¥ed BNtshial THe, laﬁbrﬁ@eﬁ%l)arated and
in THF (300 nmL) and the m xturewas stirred at t

t enpdeatin @ommsctmﬁ of the pyusaesRhass: With CHetl 5’@%%91@9&%6 combined
o d d?)&ﬁﬁﬂc Sckralts wWefO afled Gved @/{Og@i Jand Bon%@ﬁra(t%d@? JedHR8 pressure to

to the m xture at and the m xture was

St rehsain atesidvel ehnBhis swpayrificdrby fagh calpnn pypmptgraphy using a 12g
P 36i5EBH coffiin 9191999 MQoﬁ*?‘?:}ﬁ’Cﬁtt& tRofr aRBRuRCor 3%aﬂsh§‘omers of

M xt Ure was Stirred at the same tenperature fo
ni n. thatidebermpamd ¢80 me % wick) 28 ¢ 263 (151‘.’/@@/IQQH/%§12) LRMS m/z

added,  Prop b8 s RITNPORLA 80rolin, 428 ({19) £225h 6191¢1-HF)

xtare was s Water
was addedExampld 32he Iayers wer e separat ed. The aqueous

| ayer wa %;]é g;ﬁlorc § gyrro 1Em|-5.f-210 n‘3v 9)11@&')1)—3 m%r(? onbi ned

organic oW tiowat er, orrne, dried

Wt hcﬁmb}tfhhemblf}hﬂﬁ@ﬁld(m&ﬁvl%-mcwhm_!-n__w
recrysta r eXx the ti
(53 &g, i a8y Py Ayl R R peny 5

219 Wx&@cl@%&ﬂmaﬁa@lﬁ NcheRP 2mé i B3 (rﬂa:hjdl-.ﬂyaﬂmdz fflmethyl)-amlde
cr HS(B r1 2 dat ﬂtthr’q)( O)m{%rchgl&?[ gct & ‘gsdnd added drop

§ fugy 0,57 el ynghchdgio

|- ( 4W55 Qe —2786’Cdd:}fﬂlé@§dhhﬁ>ﬁ2¢f| BAB/I’ (®@1:hl}ioRimmol) in dichloromethane
Fa/rrol i.dine (25 ni,

i 2l b%yisb}a@ﬁw. é@er( o samng o )tﬂwgnogdagau? yyas poured

por t {n@NSulReda§ NdHEH 39hYah@BtiRdd ol ﬁhﬁie dTlﬁt lﬁyelsgﬁere separated
4- Br onp- 2, 6- di fl uorobenzal dehyde (53.

in dmdhafisr dW@tlﬁ%eex@B@@nﬁL‘hf thih a‘il‘{?é“%a}?aﬁe S Cﬂé‘égo(%?r?nﬂ) the

M XU L ohiNRSork i e Q)?‘&a‘é%l \yeré tdhE(I 6%rf1\%3(§-42a1{31 @ncdRIrate¥@h&r reduced
(400 nL) was added y Ition of 5Ma

Na HSEMssugs t oblima rﬂSFdzal oﬂneT hay gmwﬁeé@érﬂ%golumg chromatography
25 using a 12g ISCO™ column and 2% MeOH / CH,Cl, to recover the title compound
(88mg, 76% yield).
Re= 0.45 (15% MeOH/CH,CL); LRMS m/z Caled forCasHoCIFN30, 429.96, found,
430.4 (M+H) APCI; representative H-NMR peaks: (CDCls) & 4.70 (s, 2H), 3.75 (s,
2H), 1.78 (s, 4H).
30 Intermediate 18a
4-Bromo-2,6-difluorobenzaldehyde
n-BuLi (2.7M solution in heptane, 134 mL, 0.36 mol) was added drop wise at
—75 °C to a solution of (i-Pr),NH (51 ml, 0.36 mol) in THF (300 mL) and the mixture




separated. The aqueous one was extracted with CH2O 2
(2 x 200 nL). The organic |ayers were discarded. The

waeowaouyd23 racti on was al kalized with K2CO38 t o PEFIE2006/002977

and extracted with CHO 3 (2 x 300 nL). The organic
extract was washed with brine, dried over anhydrous
Na2SO4 (100 g) and evapor at ed ?rgvacuo to give the

8 SR Syl 5 8T ot BB pene

276. 4613)1-1)I(H gqm@mba if DMBQL @GN vWas&Gde'd_ té&lhe(lmxtlﬁ‘drlat 80 °C, and

Q;; r P Fgﬁ‘tﬁg ‘%%%H)Zf%\ﬁt%i g%j@ f_em%@r%{%re( ﬂgPMEn (28 mL 0.36 mol) was

w%@&lﬁﬁyﬁhlx@ém@@ °8; 3anél the Irmxture was stirred at the sa:;nehtemperature
Di oro-4 rrolidin-|- | V.

o'3<y £y &5 B Iolyipp PE%F@Hﬁn EgOy: 1%@3‘% Qdcl&ﬁ agtam PH-4-5 at -

sol ugj af A g Bidtioni thixhex 8e Stirfedl- 28R for 19 nﬂH‘”’W'aier‘(m mL) was

added over 15 mn to a solution of internediate
| - (4addedrnd the layersi Were sapataisd n FiA VeRpS FAyPY WSr?étre%*GCbWﬁh Et,0 (300
10.9 M l:&nlﬁﬁec&)l ﬁlcTﬁﬁs&ZQ@e) whiRel€ fwith WaRY Bfine, dned with

nltrogen at -78 C. he Teacti onm xture was stlrred
; 78 @rnyamus NefOn (wﬁmérﬁVaPOIWtsi od reqyialieeddesmyhexane @fg“@-the title

Iy | )
Q‘JEP%Q#C’_I@?CG%{ 9x Yl 2421&@? %Fdwlélgep il (i(t:/ﬂ@s iy 2)19'aﬂd 221 M
m Xt H) eZdevQZﬂrfb@ﬂ(@l@Tat@l onCyldnbbQ 251). 4 NIMR ﬁ@ta @MSO -d6):

5 o7 CEB AR A e aied ana

stirred flater3&idtnl&nd t he reacti on was then quenched
i 2 ralt(;glvglth CH2d 2

' orore duct. This was
psirified eroﬁﬂlas KafchLumaO m’mlberﬂtso@mmpﬂmycalxsthgohydtme)g64 g, 0.30

I S t col .and S% 8%, \e 29
ol §ediFR i R P wEiRlcaaCT Bo8 e aolsth #Btomo-26-
m e' dclélluorgﬁ?nzal(@:ezhgral_é g@;g%@é@ﬂﬂ/ rgéﬂ) 2CHi2HOrozheYabl06) L) &Mse bath.
z Cc or 0] , .
APCI The FariigR EREe V5 el 1 itHffé ff°rJ TE%@"% ‘%’?&f ml) was
Hz, gdded follodRd 6% additibn ofSMpdq. (NaHSDf‘co Bttain bﬂ~2 2k organic layer was
3.47-3.40 (m 4L), 3.13-3.06

24 | sepalg@dzTyoac(u,un%@Be wag Wactggl g@th(qlﬁlz ?[_0%6&4? Bhe organic

(m %I}"Qrs W%re7cﬁsclrdzg ”l(Hé'\aqﬂé?uls R RN 28 afkdlized w1th K2C03 to pH~10, and
f3-(3 Di f1 uor o-4- pyr i di n-1-vlnethyl-phen

ro- cvréras@@wthﬁgﬂfﬁlo@ 0. le yiine FREARIS SR WoRVERP %/Wﬂtgﬁnne’ dried

of %?Qlﬁy Pods NaxSO4 (100 and eva orated in vacuo to give the title compound
[3-(3,5-Difl uoro-'4- i/rro

3- hy (26%g- €961 BBAyo! W@Idaéﬁ r%y7|5-9y4ndn%17fﬁazwr¥ﬁ&3(fz’3@ulated for
09, @ 88,81, h74.13). 1H NMR data (DMSO-d6): 7.40-7.48 (m, 2H, Ar-H), 3.66 (s,
2H, Ar-CHy), 2.38 — 2.46 (m, 4H pyrrolidine (CHp):N), 1.61 — 1.71 (m, 4H,
CH,CH,CH,CHb).
Example 53
[3-(3,5-Difluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-cyclobutyl]-

30 pyrrolidin-1-yl-methanone.

A 2.5 M solution of n-BuLi in hexanes (4.34ml, 10.9mmol) was added over 15 min to
a solution of intermediate 18, 1-(4-bromo-2, 6-difluoro-benzyl)-pyrrolidine (3.0 g,
10.9 mmol) in absolute THF (20ml) under a flow of nitrogen at =78 °C. The reaction



di chl oronet hane (5m ) was chilled to -78 0C and added
drop wise to a -78 0C chilled solution of BAST

W@ 20025644123 1. 37nmol ) i n di chl oromet hane (5m ) uPdETB2006/002977
nitrogen. After |lhr stirring at -78 0C, the reaction
m xture was poured into saturated aq. NaHCO3 (20m)
and stirred for 15mn. The |aye s wer e separated and

after, two nor & t b ueo
Orp RISt 58 fiped Li‘%o@«m@m&ga& SfF L Ao hdion of 3
dr i eskooydsbubdnssbboayiit abm«?gﬁmglr, aueg l@hmmﬁﬁlrabscﬂﬁtadﬁif (f6m1) was added
pressure to o eSI ua oi ur iLfi

by {978 AVigeodty %aoghr &?ﬁ t%ifgovylg lﬁff stirring for

col umhrsarlgm%%{eh&{e @%’/411@&{31&11619) afd m Btenlf 5.9118m610 BPRBUBRItion in
(130 g, 52% (15% MeOH/ CH 2

LSIZQI\/BEtﬁP/Pg:) qu;gfldp@) p@ﬁp@ﬁ Ifgq\@@nng@é the repﬁmd/vas%ep guenched with
( MH—QN AR @l—}& (é-ﬂl'nl'lwyﬁ%l( @)@Qgﬁ)a)wﬁl @I—Qélz ((gﬁlﬂ)»Omi) o réever 2.88, of crude

2 84pr2dl5:9 (Fﬂns wzpq)punﬁeé;by(fbph §olum|q)chrqlnzg®rgphg4ls%a %-(I)g Isco™
1.83 SRR 1n3 e title
10415315 f&? 5 f (’%}8 4 Q%eéﬁﬁ:‘lﬂzg% wte) 9 2% C@Ei!a ih titl

d 17 JCF = 24 144 4-1
( mul ¢dngioend (5201®g,72624 Fiekd) RaFtQ. é&OV ML 1/gHpQlet+0. 218/0 INH40H>

50627 l%ggggqi Fakq f?lg:mﬁ'az NI 4542, %&@d%&ﬂ OB IarCr 'H-NMR

24 4(CIX3;)6 EfAadddel 26.7; 3.4 2.8 Hza2Hué. %r(s;?eﬂ)ai 5bﬁ J = 6.8 Hz, 2H),
5 3 LSOt DLkl o) e o) ol 65, 20

cl ob%l I -"am
sol ul.pem,afH)N:.BRLIS3 (m, DX AGES. 7(7-:(5!5415%] 388 ol ) was

added ov 30.mint to a solution of

| - (4-br o%@ﬁﬁ%&)r o- benzyl )-pyrrolidine (100 g,

888l ) [BA3FHif0600RpYrrolidia-12ylinethyitpHerydi3-flnwd-dviclabltyl]-
under a flow Qf njtrogen at -78 O0C. The reaction
mxtwé%ag:léxlﬂ-‘.-ﬁh%@&&-?s 0C for 60 nin. Then a -78

0C chi | | ef ssmtio prxaﬁﬁplé%sp)qeqy GLmlﬂubramep}&fohdmyﬂ—ylme&@ﬂ—ﬂhenyl)—

(22 194 mmol) in THE nul at e nder _
nitr @‘?fo’éhﬁy%buwlg’yﬁr@hdmﬂeylrﬁ’% Heee Wfél M¥ed Rmol) - in

sl Omdil)éhlaﬂﬁael&?afl& (§ﬁ 1) 1) Whd d]ﬂlefd% A4S addsilded HopWiiseo 6388 5C chilled
nL 388 nmol 3P

148 , .. 233, . mol &éﬂ
361 cadtesion Er\éxc()() o 37D FhHEC PR ingians KUl e rogen
for @Qempy ﬁﬁﬁné he n79u@n%eféac\!ﬁotnhmlx%rw ﬂ(ﬁ% fito saidied aq.

diluted with another 800m of EtOAc. The Iayers wer e

s epaN&H@@s @ﬁ@l)taﬁé stgdelor e Jhe JysTsavary srppiaied ang fter two more
o iyt b Sy e RO g p P Tbe aied armic
B| ot exfectsyere dliednaveeMgbOn gndmnnem@%ueé@«educﬂbpqew@dm obtain a
Cof‘l?gel%%lﬁ%ll X %lmgsdé%ﬁ)e%% COI‘I@?}% gﬂgﬁlg Cegéi?l?ga? éZ ISCO™
undecolumd lané a%pMe@Hlll CELCh topive the talewmpom (13D i 20 yield). R
was Lot 54, 890/ CH,CL); LRMS m/z Caled forCagHasFsN;0, 366.2, found, 367.4
(M+H) APCI; '"H-NMR (CDCls) & 6.94 (ddd, J = 7.9, 4.6, 2.5 Hz, 2H), 3.68 (s, 2H),
3.51-3.25 (m, 5H), 2.84-2.59 (m, 4H), 2.47 (br s, 4H), 1.93-1.84 (m, 2H), 1.83-1.75
30 (m, 2H), 1.69-1.54 (m, 4H); *C-NMR (CDCL) & 171.2, 161.9 (dd, Jc.r = 248.7, 9.0
Hz), 144.4-143.9 (multiplet), 113.7-113.4 (multiplet), 107.8 (dd, Jor = 27.8, 8.7 Hz),
96.7 (d, Jo.r = 196.1 Hz), 53.4, 46.3, 46.1, 38.4 (d, Jor = 24.8 Hz), 31.2, 26.2, 244,

23.6.




Et20 and filtered to obtain the title conpound as a
white solid (43g, 61%yield). Exanple 55

w@20renes 3- (3-fl uoro-4-pyrrolidin-I-yl methhyl - ptiEmB2D)6/002977
cycl obut anecar boxylic acid isobutyl-amde. A slurry of
Exanpl e 20,
3-(3-fluoro-4-pyrrolidin-I|-yl n%hyl phenyl ) - 3-

hydr oxy- angear ?ox lic aci d i sobutyl -am de
(32.0 g, %ﬁ—%—#ﬁﬁﬁ)—ﬁ@—m THF (1.2L) was

chill ed BQ3:FlSordQ-pyitlolehiuilatibgl-plidngl)a-Bydroound
bottomed?Task cont a| n| n a . -78 0C chilled solution of
BASTE anecarbaxyhie acid isobutxl-amiden, oys THE (500 ni)

under ni ty QQMSOIJM dfassﬂm imxa@a@tsscml S$unfnp])was added over 30
slowmy warnmed to RT and |left stirri

18 h
% troiroch saien, ot - pemert BHORAD S idigg, g AgGmon in
sat Ufqh ﬁg)Oﬂl% in m&h lb))ttcﬁﬁ@i sk H&h&‘;‘i‘ aVﬂcﬁXhoflmﬁégeﬁfat ~78 °C. The

Et OAc and stirred f 30 nmin. The |ayers we
separation naﬁureaﬁqséﬁlnﬁ@\@t T8r'e fesel mi: | Bisa a01‘78t ﬁ'é’hﬂled solution of

aq uef)bl}? c%igiﬁﬁa hc%&d @5%51)94 h&) GPTRE Resh A1) g@a@ lcfnnulated

extracts’ were r| e over concent rat ed under
r eduvder pitregssunéatt-¢/856t éilﬁma?ifﬁrésﬁaé vearmes to RI3slgyly aghjedt stirring

S UL bfi u 0
#R> Rk 0 &if agi:s? %)‘{la @3@8%3%%@ ?‘B@goﬂjgﬁ( 11‘81’8{01'523@%1%1 50 wt%
CH2 GoRitibn meEthe‘D wcrczladdetdr ahe mxixture rwaso$tirtedefor | G0 min and then
conmpoun g
sepaf’ g{lcgﬁ Jvﬁh IN A ra )ntl} %dsc}&g{t@dnﬁnﬁ %9&1%0 OBt E%Etl%Ac The
and lgﬁyrdareidaapz&ﬁed hxfaﬂthmAaqlteo(ﬂs Pdsel imas hrgﬁraawﬂ rvethaEtOén 2x1L)to
el uent and r.at e of
o Vo B B bl 5SSO TSRl v
P&Wﬂﬁi&a@ém dQRMﬁl ¢lhtingGatlc 0t OFIC2GHRRIERBER ®,~ltaas%230%, and 40%
found, 3 & 31.4 &QMH-I- HF) APCI ;

( CDCM 9 ]?tOﬁ;: (t ci;lon?s ntalfn’q)g thf gjdclat wJere m&ined and
';Z do‘ﬂlentrﬁtel Janléh reduccd %)Q%Sﬁlté"io obthih,a &nflGolid vhich \i/a‘si) tnturated in
Hz5 ]Qqa.@ an@ftl%gecktoﬂntaeqﬁhe Eﬂﬁ conzpoylgd Qs}_%»}_fhlﬁﬁoﬁé %%3 g, l‘Vagleld)

(br s, 4H)8mbieB3-1.67 (m 5H), 0.86 (d, J = 6.6 Hz,

6H); 13C 3) d 173.9, 161.1, (d, JCG-F = 246.5
2@) 5 143_33Flg§593§£ poro-HRyryo 1@11;1-31_]@9 xj_;ggt_egggl)(:d, J =
4.5 %caqrb‘) hc‘!leldﬁso‘bu -ra%lhtz) 120 3 (dd JC F

'Jo-F A 198y 9ofiAjxample ﬁ_O 5?2(37ﬂu049=4232rr°13@né xlﬁethxlcplﬁnyl) -3-
afﬁ &a%')-ciyg%g t§n4eca1%§xﬂlc a8id iQbutgPardide BAIR! A .Snmol) in anhydrous

reparat|i
[ 3 F'I‘HF dit BLB @8 chﬂllg@ ﬁco—’l]& F@pnd) cangulatad.ipto a 2L round bottomed flask

;2%@1&?%@5' D75 LARU YRYST & BAET-(33 34, - X8 RANY B anhydrous
f S- FTHBr(6005mD) fthden mitfogplyr The feditlting reaptinmt fhyrry yheslowly warmed to
) CVCi{&l a){el%{)é{lrrrn?gl f'o IIQ hirs when it turned clear. The reaction mixture was poured

into saturated aq. NaHCO; (1L) and diluted with 1.5L of EtOAc and stirred for 30

min. The layers were separated and after two more extractions of the aqueous phase
30 with EtOAc (2x1L), the combined organic extracts were dried over MgSO4 and
concentrated under reduced pressure to obtain a residual oil (35g). This was purified
by flash column chromatography using a 75L Biotage™ column and CH,Cl,, 5% and
10%MeOH / CH,Cl, to recover a cis:trans mixture of the title compound (32 g, 91%



| -yl -met hanone. A solution of Exanple 8,
[ 3-(3-Fluoro-4-pyrrolidin-I-ylmethyl-phenyl)-3-

whyaromxycl obut yl ] - pyrrolidin-1 -yl - nmet hanonePC1IB20¢5/002977

3.5 muol) in dichloronethane (10 mM) was chilled to

-78 0C and added drop wise to a 78 OC chilled

soI ution of BAST (0.96m 5 5. ZF,‘EE i n di chl or onet hane
itro Tl , s 7

t h e ¥1e1§}: an %(:l;r?egg Vr\]oéeréa‘fsé gf:at rfgt bflﬁ%l Szgca i AaS §lu9195(100m X

Na HCG0B m) Sﬁ)d mz)o HapiamlliPtAr\enh 0. @% d’lcﬁhy’mmme Then tlagre lasd wer flow rate

auct 0o REER f cRees 5 8% Srihid ©1 B 3ahghREgR: - 025 aow

or gaMle@Hmng,t BRMS &/£Card foriaHL,MNG8,3500, found, 351.4 (M+HH) &

T e O AR SO EPERT by 35 (Gu R AhD 30,718 @ 7-79
chr opRti1gor APh, Y 108 szﬁg 896 &9@( m) 3ml(g;mn)amg7 &Q%= 8.5 Hz,
MeOH / EfQAc to recover m Xt ure [trans_i soner

of 1t HD. 606161 ol Sindiiy 8615 21y 7 -1 G 2B (br s, 410,

puri RQ (ARt nBe. gRr (@ m. le 1,d,7J
Py st e e o, 0

0. 195 BHRS &%).ald3 & (@énicrat 2%1?:]‘7 bWz, dBd-5d8. S5f-7 Hizh 1@69 (d, Jer =
gé’t ag(‘s ﬁZf 15@3 eda, 5he= Bsagmies) 9120¢ad 3 8 22%, YA 2 (d, Jor =

[ 3-Fl %&HZ)SS‘{ B-5217u67-82.838\(drlof Fdhd H)l FehyB.Tpieh 0 B- ¢

ycl obut yl rd A4l anone: Rf = 0.30 (20%
MeOH/ Et o%%%%%w i 0H6F2N20 348. 2,

. 343 FludrMaH3-fu Vi A
(COCL3) d 743 (1. 3 7.7 He, ", 720 (d, J =7.9 He
|H),méﬁ’i}%"—%3—y—4“%%—%’ﬂﬁz. : L IH), 3.68 (s, 2H), 3.46 (t, J

68 Hz, ZAmpRsB2 (t, J68Hz, 2, 3.04-2.93 (m

oH), 2. | : _

2l_|) ] ) 0 . ; : }

(Cg%vrablnzcﬂxé-ﬁannli‘ethalﬁ;heza (d Jc- Fd 247.2 Hz) ,

143.1-142.8 (mul ti . , Hz

126. 06, 1bosautiopyof X(“Bél T -‘“‘1‘2"2[0'%‘PY6‘°§d1P&1§y1m§‘?[‘y‘6phenyl)'3'

( d H}iardiy\]ol@lgb%gﬂ%)yrroﬁ&in-l Yil-netha@idne (48. & 3.538mbl) iB&iclpromethane
C

Hz 4.4, 23
% Fobrs3e bbbt Z,%efa%i fséﬂref?f SRR 91 R A gofation of
4- Br BART 20980 92B8137)0InC didklbidnicBibe (ﬂ%l)“uﬂalﬁphi)tro‘g&ﬁ After 1hr
pl aced in asground bottom flask and 1.5L of té%f
was $ERETer B e thinteactiop MY #RRORIF Ao pattrateg 2 MHICO; (50 mL)
mml and sf?i)‘r%& %r' G A6, (1Rda e?@%em&atecﬁﬁﬁil AP twd rofbextractions of
15 w %in %Evvere then added. After

| h r tht: m@uqoeaehqse nv%@Hzﬁheﬁéﬁ Davifie Bombigedhpreatic exfragiscypre dried
ﬁ?e %Mﬁ)ﬁa‘ﬁﬁ chfidBnfated Biick 4GES HEL:BreS6 RBlaR £ ebsR0A oil. This

re extractions
was purified by flash column chromatography using a 220 g ISCO™ column and 20%

MeOH / EtOAc to recover a mixture of cis/trans isomers of the title compound (660
mg, 54% yield). This was purified using chromatography on a Chiralcel™ OJ (2.1cm
x 25cm) column using 95/5 Heptane/EtOH with 0.1% DEA as an eluent at a flow rate
30  of 20ml/min to obtain 370 mg of the Example 9 and 45 mg of Example 56.
Example 56
[3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutyl]-pyrrolidin-
l-yl-methanone: Ry = 030 (20% MeOH/EtOAc); LRMS m/z Caled



of the aqueous phase with Et QAc (2x500m ), the
conbi ned organic extracts were dried over MJSO and

wo pdovesees The filtrate was concentrated underPCEIRBO&N02977
pressure to obtain a viscous oil. Flash chromatography
using a 330y I SC(tm colum and 50% 80%
Et OAc/ Hexanes yi el ded the titl e corrpound as a | |ght
yel | ogw_col ored -vi scous oi | i el d) =

35,4y, 96%y
0 G o ORI TR 40 *ﬁ%z&éipéd(l\ﬂbﬂ@lﬁ) HAPCL, 'H-NMR
IoBIr 0(@19:%)2%4% f Qwﬂiz ¥1E§ 7%0@“@7 ARG IJH)I ‘7'1&'?7{5 @Q%E?ZHZ 1H),

3$8 1% 2th, 3.46 9: 3H26 8 |H4) 2HR 368 ((f»bT ﬁ;ﬁtS ¥z, 20)=3046193, (m, 2H),

1 ST 1 WSl 3904 6 .

128 Qn 1HB CM\SROCCMEs)S& 1262116]2216 1d, It erH&di Hep 120.1-142.8
soI i Ilélﬁp f?’zloﬁrgt ar gc%eﬂ%"?ﬂ%y 15804, 9008 115% adSYe 1551, 6.8 1),
4 Br o6 @~ J@h#OB%B Bllag 3¢ 119 - 161; 66.2,0i815; 88.3,1286t (dangnrel3.5 Hz), 26.2,
%?rf' 2]3¥ 3 mol) was added drop wi se 1.0M BH3/ THF
(367 76 nmol ) under nitrogen and the resulted
reaction Hiexhetdi/te WS | eft stirring at rt for 2ihrs.

I‘ige reactjon wa |
ated t ol4groge-2ehlorocplie LY Eoer i to rt

and conce@BE@t@ﬂcmeﬁ%nﬁﬁd W& @Q@r mmﬂld)&v&bﬁlﬁﬂeﬂ naa 3L round
resi gual whi ch was pur| fied by flash, chromatogra

usi n§otPms8esk anddalt o) EQ6icuwss Tavstesed ot Oéfé’/eﬂ’b{@%é‘ﬁ‘e@ 8g, 255

tor ﬁﬁlﬂﬂ)‘ﬁf yibIRditd (ﬂxg QS’S‘”@:%’(W a’i\& T%P%&k%%' £$59 WRG0Y8 wt % in
oi | (2 % 74% vyi el ‘OAC/ Hexaneqss?
L RVEERAC) e thep eq'idsid M&%sémﬂﬁ e ign gas fgsppkpd wittg2QY mL of IN

(15/I+ "&\Ila_tl)éﬁqnd s%#é(d%l%@dT% 12%’61% vée?e( §eg§mtﬁ§i B af%er%&n&e 3tractions
( m affhe apg@unpiese oot Bj0Ac 1%:60wn1),1t3ﬂ csmblllgdz ozgamy%trgcts were

%3(()3918 I o oﬁgS?% %Igir iri gﬁ%ecg' 1;11‘_%31'1&?'(& LAl qug%?ehﬁr\é reduced pressure
hy dr txg3is|aotisroaneda rfﬁmhydhmnmgr@hy Asing R 330golSEO™ reobyimn and

n Bu ?ﬂ)‘y ! QO"? eﬁ‘t@ﬁ%ﬁ{e& Ofks FgleldéldB gl ml gé)gf/ff%ﬁncﬁgg %dhg%\( %llc;lk’? colored

a solution O erne
o ( 4vis¢0ml|smﬁ23fc4g, Qﬁ%beddyl Rf pP26 ¢50% iEong/mmeg, LRSS m/z Caled

oo LT ER L AP Lot Al hSgER @hey8 56 .

30m f.1.7Hze )R 743 §dd) C=chi, |83k, t4), thﬂqﬁan Jof 8.3Hz, 1H), 3.63 (b aptt, T =

(Lot HREoTaTRAPLY 05" 6P G b2 G Tae (mo PR, BepRiiicpoy) o
X UGG0.MA8CUGLRPIBLL 1FUL7 SoW 1232480 elf5t8 $6.2mg for

%ghrs andL& e fes %tl ng sol uti on was used as an
Nt er medi Grgnedate

1- (4-brom0-g-chlorobenzvl) pyrrolidine.

To a dry THF solution (120 ml) of 4-Bromo-2-chloro-phenyl)-pyrrolidin-1-yl-

methanone (35.3g, 122.3 mmol) was added drop wise 1.0M BH3/THF (367 ml, 376
mmol) under nitrogen and the resulted reaction mixture was left stirring at rt for

30 21hrs. The reaction was quenched with 120 ml of MeOH and heated to 80 °C for
18hrs. It was then cooled to rt and concentrated under reduced pressure to obtain a
residual which was purified by flash chromatography using a 330g ISCO™ column

and 50 % EtOAc/ hexanes to recover the title compound as a colotless viscous oil



Exanpl e 57

3-(3-Chl oro-4-pyrrolidin-I|-ylnmethvl-phenvl)-3-hydroxyc

w@Q edoohbetianeear boxyl i c aci d et hyl am de. To a credBIB2006/002977
solution of internediate 17,

3-(3-chloro-4-((pyrrolidin-lyl)

nmet hyl ) phenyl ) - 3- hydr oxycycl obut anecar boxylic acid

(~30 nL, ~34.5mmol) was added 27H%M et hyl anine in THF

(34. 424z, @4onwrisld). arRE F3P.25 500 SBIQAJ/Hekahnes)ELOMS m/z Caled

2? |mr r e%lu}?‘%@o”{kﬁrf&gﬁg 5%@%1\%%@# @1? g@ﬁ@&%ﬁﬁé 6 7.47 (bs,

400m11Df 7.58-TB8 (meXtD), Ro6lao2H) d.58k8054 @) @HY, MRLE76 (m, 4H); °C-NMR

4
separ, 0 bj ected 1o EgdA
ext réépﬁgp}g@’glgg% @%iﬁg e}%% 3%4% 2%8gani ¢
| &yer s weimerdreda®d igver MySO and evaporated. The
resi due s.purified by f]lash colum chromatography
using a 7 v lidipe LyhmethyDphenybud-t h a
gr adihﬁﬂi‘o%ﬂéxcﬁ)%ltﬁl%ariygxeﬁo icherd MeOH/ CH2A 2 with 0. 25%

NHACH. The product containing fractions were coll ected
and conceﬁtf%l%ﬂﬂ‘l}ﬁ&@f R ekpxppes {6hmb 160 ngholewasmided over 15

ti t(jl—v%(ljﬁ %@dzl%n(z%lgeﬁ)edﬁé%%?h @)Gmcﬁ%cla]o bélr&yf) %%%lldme (412 g,

8 H2 B&meedn @%(@Omﬂd‘@ﬁ@ a g7 omifrogeript NSC‘C ThekédvEon mixture

gﬁ]mvz:é%’ﬂg&%gﬁ (d%jJC‘;f%r §0]§mr "Fhégzgzl? Bg (cg%leg SO?‘%OH of 3-

3. seofgcyclzwtanesaﬂz@cygc 201 ((Rs6 QH}S miRol3 1n 2THEO (Y00 mIf Mas added drop

§ ‘:"8W{1§@ for]10‘ m{aza% ﬁ)bc 2@%7?\’.%}&%3‘@%? Sied toj}__lg]"% sl?wilyla11§ (I%TI Stirring for _

134. 28hr~1@31 B¢ res@inglsoltiRe &S uﬁfﬂ?«lsan inf@mB8diaté3. 9, 56. 1,
$4.1, 41. 33.0, 23.6, 14.9. Exanple 58

3- (3 Chl fg‘xomgﬁ%gy)zrrol i din-1-yl methvl-phenvl V3-fl uorocyc
| obut ane ro-g- cndidiai—hvhﬂd’thd&aheﬁlelmﬂrm_ of

Exa 5 ic.aci s
3- (38 buZdne arbo -ethyla t hyl - phenyl ) - 3-

%gr oxy- chel zogutxdm emamb?xyf i ﬁtegg%diat@; Iy @f(BﬁﬁllochlZ-((i%yQohdm—l-
L iheghe one was chi
178 %etgm 9 byc{{ gagqt@egarbepghe@c@drm i ~6f-5Smmol) was

BASTaddéd 200M eﬂ@?&nﬁfm h) THF ﬁig%hfyﬂ\r/\g?ﬁﬁgg@l? %mé ?@g rg”g())% solution in

unde itr Thi s was s
sti rﬁCEAgC f g’%?%é t Ehe RAERE FeRgiongRkir anstiredras RT for Thr
was ﬂﬂ%&dS@OﬁilQ)fSNt NiOt &6ld AbomNeHEGA (Wird 280 a?ﬁi'tﬁer Fagers were

for 15m n. The | ayers were separated and after
mor eSBFRedc tling ﬁgu%‘f‘s laper ‘éi%ﬁj%l?‘jteé HaseOHs PﬁTEGHDTCKZX 500ml) again

( 2x1 dn}d, thd EentaRRiaR 1%76953&9&8 af&d 5\%9 sHehi %bc?‘gteg Ve residue

%804 and _concentrated under reduced pressure
t aV#s pyrified byi{lash celumn cirpmpteguaphy using i @5MBiothged¥ volumn, eluting

COl Uith a gradient of 5%, 8%, 10%, 15% MeOH/CH,Cl, with 0.25% NH,OH. The
product containing fractions were collected and concentrated under reduced pressure
to give the ftitle compound (4.0 g 35% yield. Rf = 040 (15%
MeOH/CH,C1;+0.2%NH,OH), LRMS m/z Calcd for C18Hz5sCIN2 O3, 336.9, found,
30 337.4 (M+H) APCL, "H-NMR (CDCl) § 7.54 (dd, J=8.3,2.7 Hz, 1H), 7.49-7.45 (m,
1H), 7.33 (d, J = 7.9 Hz, 1H), 6.52-6.35 (br m, 1H), 3.86 (s, 2H), 3.29-3.22 (m, 2H),
2.81-2.60 (m, 7H), 2.48 (d, ] = 8.3 Hz, 2H), 1.83 (brs, 4H), 1.11 (dt, T = 7.3, 2.9 Hz,




chromat ogr aphy using a 75L Bi otageBi otage(tm colum
and 5% 10% 20% MeOH / EtQAc to recover a m xture of

w@ee@/saes i soners of the title conmpound. Thi SPGEEB2006/002977

further purified by chromatography using a

Chiralcel (tm) OD (10cm x 50cm) colum wth 93/7

Hept ane/ I PA as an eluent at a flow rate of 435m/mn

to obtain the title conmpound (3b-7g, 60%vyield): Rf=

0. 303Hy); THOAMEWCIBE LY 1 76.1, RWBONT 3. 2CaBE 8, F3ar, 126.5, 123.8, 73.8, 73.9,

G f 339.4 (MrH) APCI: 1H NMR
cﬁéf%l\lz%%%%ﬁowg“ P5 IH)( 7HZ12 9s, IH, 7.32
(dd J —E@plelSSSHZ IH) 5.76 (br s, IH), 3.71 (s
SH) . '3.32-3, 3 2 2l gy S 2 62

(m 2H), , 1.12
(5

d, O 130. 7, 125, 8 (d CF
0.0 Hz)A sphgiop ¢fyExaeply: 52, 3+ Gilgro-4gmiligiy: 1 ﬂ@etbezl-phenyl) -3~
94.

—C 8. d, 1584.
33. 4§yd2f%))y8 yéﬁ)bgtan%ng}g%r u%ctuﬂrgth\}\/gg ((l:e(;ng | rmegz ! 15% rngm oh m

cr ys fighlosapesisng U0dmBerasrrlleddo 38 b6 and 9ddw) dIF@tVﬁ% o 4 78 °C
3-f1 L@ ot(]gAgT lﬂ@f ol 423(3 (1{11@)1) 3 '&ﬁ:‘iﬁ%&éfﬁa[ne'(héb Hﬂ)I ‘ledlrr nltrogen

met h}él)phen ) cycl obutanecar boxam d terned ate

19 andhig-vpas- s(l@hlmvaméti gy Irt) argl kﬁlmvméxﬁylwhrswf@c hxlndlsﬂle reactlon
fluo I I
(0" SHESNSBR R8RS DRSAI 4 O 1L RLRHTH! B e e

16, @efel sprrated-ahd-afteubyomoreyrtragliondi of-the aqueous phase with CH,Cly

a" ;’g&'i‘% Ztgé‘ %Qﬁ&w&%ﬁ%&& (éﬁzﬁﬁ %%”&%' %?&Sf/[gﬁbh%&“@og&mated_ H

rt, tider relaced pmsswasto phinchegsidual bil.s dhi rvets guiriéigd bhlﬂ@ﬂﬁcolumn
50 and tracte 3100m $0. L ecoy
137 oSirimBRERY (G5 £ bioher P PR a ol 1 R Meon/
chr oRstd Agtoagehyver ai mxtae d2 Gig/tﬂaﬁC@bmm)s afahé title gempnchd35Phis was
and 40% nes . to btaJn i ate
o ARG R AGHRD o Gt Tid e dPegplcolumnn
ga lr5 8@&& lEgBLo?A HepteheAPAYdsadti éhgent bt n? glow71;é% oﬂf A5eh)/milko Sbtain the title
. 50, t exanes Cal cd fo
AR BIBING D609 S RET D306 8RO EARCF). LRMS e Colcd fo
%@DO:?gHgtll%Nﬁﬂ 3(38,9 ﬁ)und 7339 4|‘(M+I?‘DsPCI7 NI, (dljfblg) 7484, T =
Sry . 73 58 1), Fet2 oy 110532 (b2 T3 18 Rt BB TS (o pa D3 (6,21,
(m 25h.3.29. 2294 £562 (B Q. 4 -
3(%Dé]ﬁi3 3)21) 9 mw%iﬂzlgH}Zﬂ% 2 ( FEH)’l %5@@%19 H), 1.80
145 327% &@ 4Hp- 1F12—(t214“6 3 Hz.3H) ) 1I§MR1§CQ@31) &17%43049.8 (@, Jor =
%éé 4.3 m@f&? 134@ E3¢o 21@03 12% 84(dH?c)p 99 I?zg(% I K™= 7.5 Hz), 97.2
25 (d JCF— 1946Hz), 569 544 387 (d JCF‘-248HZ), 34.8,33.4,23.8, 15.1. The
structure was confirmed by x-ray crystallography and determined to be (1S,3R)-N-
ethyl-3-fluoro-3-(3-fluoro-4-(((S)-2-methylpyrrolidin-1~
yDmethyl)phenyl)cyclobutanecarboxamide.

I—‘II"\

Intermediate 21
30 trans-3-{4-(chloromethyl)-3-fluorophenyl]-N-ethyl-3-

fluorocyclobutanecarboxamide.

Ethylchloroformate (0.505ml, 5.28mmol) was added to a solution of Example
16,  3-fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic



Exanpl e 59
3-Fluoro-3-f3-fluoro-4-ffS)-2-nmethyl-pyrrolidin-I-ylne

wo b p4qabenyl 1 - cycl obut anecar boxylic aci d et hpCHIB2066/002977
To Internedi ate 21,
trans-3-[4-(chl oronet hyl )-3-fl uorophenyl ]-N-ethyl - 3-
fl uorocycl obut anecar boxam de (O 4829 1.67mmol ) in DCE
(16m ) was added triethyl am ne” (O 69 nl, 5. 0lmmol) and
2- S- wad pylapider(d(7ed? - AEnmgl BB Qral) Adter gy, stigriigmt 1t, the reaction
ol )Jvas Hﬂkﬁbh@& X\{'flﬁ{ gafﬁ?ée@ ggN@ﬁCb? é@Orle: iRr e%;gcﬁad ;Uij[ CH,Cl,

reacti on was coo nd quéenched"wth saturate
aq. QxHrod) (®0 @frﬁO)’era ad residuplaoiled TWis hwaHAGKifed 32 Oash ) column

tb; ][ ﬁ‘gglﬁ 0 %‘?g’% %t gg(rlggfﬁe/aw&g%e an-ljlkfsl 5 4/@%@&% (%xc%xanes to

chl unbtaiand 5% and m&?zmuh@w Et GA&- d;ldoroimbﬁwh}tﬂluerotphbh}é) 3-fluoro-

OB I P%R%C)ar jtaord i (g T §#78@F2N20 336. 4,

found, 33 2 (IMthEt(ﬁmlhexal]bk)NﬂRMm 8hlcd f6r 294H1EC1F2NO= 287.7,

T e Iz:é%.j AL 6’51’?:6' %ﬁdﬁcﬁ’%ﬂ%(t7ﬁ 09955, 4. 7.18 (@, 1m0,

I H) 732 28, 3=119. s(, rnz HENH) 2. 86br, TH), Gmo @@H), 2368:262mH4H), 3.25-

73'i'§fng, 28y 247 AN 2 gD, $0360 T i g, 3m; -

I(g') 131%41@?611)0@? a 3. @F%o 21§I3 TNV Q@DQJ 13;2), d4523(d8 JCIFB& 2.0, 7.8
(51 s wiy ok o35 S5 00 Ry Toso o,

120: 306tk 46757 148, 3.0 e ), 1118 (dd, Je-F =

24, Hz) 1°(d, Jc-F = 193.9 Hz), 59.4, 54.0,

502 38@@(1@&_30F—249 64Hz) 34.7, 33.1,
r}-pvrrohdm-l- thyD-phenyl]-
ETNYT - pyT T -T-

L '|caC|dethyIarride To
I nter msd' edlate 21

trans- 3- [ C ORI iy )trags f3| chlor gﬁthﬂ)él\f_]uorﬂ)hlen}g]—N—ethyl-3-
fl uoﬂmuymcbbulamxbathﬂan@dl&g OM%mgw,ol)l 16 D@Fo(1pmi)n was added

and SR BORE Seh Rl B B e gneg B he 0562
porol }.35 dmdd). %bshmx’ﬁarel\)a& leetad &dSOI °®3 HO3ME Tbe redttion. wa'§lceoled tort
;gac%\% Wa}?e(dg &étk}leéjat&é%a ﬁgg&g}gn %b% I)C'a_&(g eéﬁlacl{e tﬂ CH,Cl,
(3x2(32d0ml) @ reecry GO0RE leﬂgmﬂé niaketidE Whik evas glurifidhbg flagiscolumn

Pur L e by Tl ash ol i Eheomal oot A Sl e oA

t he bibthih &he GHP Qumgomo(a(x@m 72/‘1/%yylelldpl)kf Rf0.50 QSBQMemi//EtOAc),

%gum E(qg,h%s 2682 I Cd O, st 335 3 Rk RBCt L NMR
(CDCl3) 8 7.29 (t, ) = 7.7 Hz, 1H), 7 13 (d, J=17.9 Hz, 1H), 7.06 (d, J = 10.8 Hz, 1H),
6.46 (br s, 1H), 3.86 (d, J = 13.3 Hz, 1H), 3.29-3.15 (m, 4H), 2.86-2.71 (m, 3H), 2.66-
2.54 (m, 2H), 2.36-2.27 (m, 1H), 2.06 (g, J = 8.9 Hz, 1H), 1.87-1.78 (m, 1H), 1.67-
1.40 (m, 2H), 1.39-1.29 (m, 1H), 1.09-1.03 (m, 6H); *C-NMR (CDCl;) & 173.9,

30 1612 (d, Jor = 246.5 Hz), 142.8 (dd, Jer = 24.0, 7.5 Hz), 131.7 (4, Jcr = 4.5 Hz),
126.0 (d, Jcr = 15.0 Hz), 120.2 (dd, Jor = 7.5, 3.0 Hz ), 111.8 (dd, Jcr = 24.0, 9.0
Hz) 97.1 (d, Jor = 193.9 Hz), 59.4, 54.0, 50.2, 38.6 (dd, Jcr = 24.9, 6.4 Hz), 34.7,
33.1, 32.9, 21.7, 19.3, 14.9.




(cDA3) d 7.29 (t, J =7.7 Hz, IH), 7.12 (d, J = 7.9

Hz, IH, 7.05 (dd, J = 10.8, 1.3 Hz, IH), 6.49 (brt,
wadz2005/0@1kk, I1H), 3.86 (d, J= 13.2 Hz, |H), 3.4BcBIB2H06/002977

(m 4H), 2.86-2.71 (m 3H), 2.65-2.54 (m 2H),

2.36-2.27 (m IH), 2.05(q, J =8.7 H, IH, 1.86-1.78

(m IH, 1.67-1.40 (m 2H), 1.38-1.27 (m I|H),

1.10-1.00 (m . 6H); 13C NWVR ( 3) d 173.9, 161.2 (d,

JGF = 241'@‘—.?-@21%3 142.8 (dd, ,JCGF = 23.3, 7.5 Hz),

131. 7 (d,3-Bhofo-$-{Ra8re-4-@R§-20métlyl-herélidie 1 Hdééhw

(dd, Jc-F = :
Hz) Srclobutamecarboxylie agilet e. 59. 4, 54.0, 50.2, 38.6

(1 g d, 3 J ¢ Fga ﬁEgegﬁxngdl%“ 2l2) tran$4-[ 4« cibotoRlethy-3%uofophényl]-N-ethy1-3-

35 ( 3ﬂmbmbbwmwanngarmdm {(0.4§ 1 gret.6% Impole ripl PCB- {16ud) @y added

BT G5V DB G 05

CH2(CB.25 (rmlqﬂ )[hmmxtamdw Ieatedtouil °@rfon$hrEx'§hmieeot&il was cooled to 1t

3 (3- y
%Pr oﬂlf/encycl o%ut ankué%gér]ngﬁa’% P@H‘aﬂ 4%)?1“3}%63 gWith CHCL
( O | Gx2@ndP6 reowie} 610mglof cGHR GlaRrigb Thi} was @prifiedsky flash column
the reacti

£ “TapebpanSoli - 46 NEPu SRR R and foh dommoac o
I ay_edilﬁalwt&?@gﬂgg&lhﬁdth&ﬁ (anang,hl(a‘%gqnqmd)uart;phasg (\MS%liDIBOEI//EtOAc),
o g e RIS B LG o L oty Sbyrdna - GHEGH ABEE HAMR
unde(cncagwcm:b @”?fﬁ?ﬁﬁ Ihfg)owblz @d?;w 9 B5j gpay. os>(dd J¥h08, 1.3 Hz,

e T Gk L BSOS R PSRN HEL 19530, i, 25627
Is tcﬁ‘m ngpm&mi&( g@rmi), 2% %’ozy | rﬁ) 2.6 JQ=83‘)3HZ(1:¥QO/Q 86-1.78 (m,

mz Cal c for Ci 8 4Cl E %
338. YD, A G0 @BGHM WS- 27é11191H),(1MDHW:§mA@@5 CINMRMEDCls) 6

( CDCi7339 1641 H)Z (cﬂﬁc %dmé Sﬂzng'% (dé beF 7 2339 %?gbz), hih 7 (4, Jor =45
EH) 12620 QBJc( 5T 1@ Hz)p!1 @dek-r(Try- SALW sz), 6oL &(@:Zlc r=24.0,

1,74 ( G
141 %b%dz) 197§?(a e ﬁzA)(’Afﬁbﬁﬁ 51i %4%. oé,’ a%so@?: gcfzs.%%‘%’ 6.4 Hz),
i, 31@@308323942)17 123.12.9d, JCGF 8.0 Hz), 97.5 (d,
JCGF =1 , 56.9, 54.4, 38.6, 38.4 36.9, 35.8,
30.1 23. %ﬂ@e ci s and trans i sorrers are possible
for an e rifolidini 13 h Shwdref fornul a

I, ' t ans. i sonmer evvlthlnthe scope of
the n)b% anecarg 1cac1dds m?l aml bl e for an enbodi ment

of t he [ riRoemtlrmm sodmmnwﬁ BAST (DO71g) 0327 mami) w—QS\RChﬂn tty CH,CL,
e of vent

Yor @raDarEbaT s Sramely 5P bl tair o L yimetty

enan;theﬁyme Srydogy- Uﬂﬁo‘tﬁkﬁnﬁ@lrb(ﬁyﬁﬁ i disnelitytaihide $0J1d, BM96 mmol) in

opt i & a'dﬁ’zcﬁ% (renl)o(lirgg ldvrmseo rAf%rr lhr, the reaction was quenched cold with sat. aq.

NaHCO; (10 ml) and diluted with CH,Cl,. The layers were separated and the aqueous

phase was once again extracted with CH,Cl, (25 ml) and the combined organic phases
30  were dried over MgSO4 and concentrated under reduced pressure to obtain a residual
oil. This was purified by flash chromatography using a 10g ISCO™ column and
2.5% MeOH/CH,Cl, to obtain the title compound (56mg, 56 % yield). Rf = 0.30,
(10% MeOH/ CH;Cly); LRMS m/z Caled for C;gH4CIFN,O, 338.9, found, 339.4



resolution of the racemate (or the racemate of a salt

or derivative) using, for exanple, chiral high
w@e@3swries | i qui d chromat ogr aphy (HPLC). - PCT/IB2006/002977

Al ternatively, the racemate (or a racem c precursor)

may be reacted with a suitable optically active

conpound, for exanple, an al cohgl |n t he case

wher £ A1 someung ol Lot & 1V CRar e bs anaci G gor,

1- ph@ﬁ:}"lﬁ) Wyisa(ﬁlﬂ rltﬂ) éﬂma(sr QW'SGS‘-QS?’I(&SQH{]Q@W@ @H), 2.95 (s, 3H),
omat ogr

T ACP OGS (b JHh A0 S oD D Goh 0% ECIRMEEDCL) & 1733,
di asygy. 83@1 30 Q§ 5@&5“’1@‘7@6@4(9 IBJW Pz@rsr(ﬁsmms ﬂ@z)Pﬂ’:‘ez (d Jop=

enant i orrer S means wel known to a

Chir §40 Gfl%ﬁ)d{@nife%t5ﬁén3f( &rig. 4036|9r, éﬁ 8 30 1 23 8
precur Sorﬁfhgg seaf?lfd)uaﬁ??ff,o%@?so n}%&%% fop n embodiment of the inventive

enantlomarlca y-enric using chr onmat o gr aphy,

t ypi catpopndirRf Gornpa dnbeib yeisrend itens g@imersware hmidnmmlm beope of the

phas IS f a h bon cal t

or h%)‘(’gl%g)% Cféhftaglel%l aﬁ% s¥§|[% %9 %1%) Bg}{ %AQ tvogltheymoe AR compound of

i sopfapahdland arg withal mg/sdopeuftﬂ%mmtﬁﬁ% and fromO to
obyvol me of kyl am pi . 0. 10%. o

gl et hyl an%l:l ?Peveml%’ﬁce% ﬁﬂeﬁn?‘?ff {hﬁ pgfp%a%(lgn/gp ?%?Iﬂsof h&dividual

enr i elwddomers tidlede Siieat apnthesie ﬁ’énﬂ@r@itm ropticadly nfaty‘e Qﬁecursor or

:EP?{%%I%&W %/fﬁ 3 %E:I%atté &2 gle r]%%?ngg%é%uﬁﬁag or grﬂzattiw?e) us1ng, for example,
" St eciant highpreduye Iﬁlful@’l@@ﬁittﬁgﬁiﬂiﬁ(@l@!ﬂ.@ by E. L Eliel

(W1 ey, w York, 1994 rrp05| tion of

present hﬁ%mqubf ﬁwa%?éﬂ @f%ﬂlc.mecarseeﬁwé’nw grgied with a
DRNN§fitablS iol ﬁcacngz Qctile cﬁﬁb&nﬂhﬂfr RRGEBME,| 83l doMo186:C BIthe BAs8 where the
carriers. The conposition my. beforrmlated or. oral,

buccetmpoupd ek formala I somianstagragidiq er basic mpieagRAtdr base such as

i ntr aRUSCYialor 1 meﬁlﬁ%waﬁﬁﬁéeaﬁhe 1@§ult§‘}éb&'a'§t§9§9é%§: Rlxture may be
through an i Cr{n;z!f ant)” nasal, vaginal, sublingual, rectal

or t #ppweted by qmasqgmhv énd/er fragtiogalfcgystallizatiomayideoneir both of the
adm 5‘15&&1{3@&&9& BYavk AR EQ:Brr ohcﬂﬁéjgélje%tnbﬁf& r(o) by means well
Phar maceut | cal Ty acceptable salfts o conpoungls

2®r mnoavn to paliillpepessospar ed by one or nore of three

nmet hods: [ )
With the (Slg)sall rQe cgigllﬁ% oth glggrﬁ%?p@#&] Qhﬁ)efl éfré)&\%l'sath!areof) may be
aci dobtainedaus@mhfabmdnealbr mh@d fmgmgxsmgp:hfommr@ar&w tyaishlly HPLC,
prec r

Pl ot B &€ R A tie SRRty of Y bvsgsartop, tpicall
a | alidptame cprhekames eopainisg rﬁt@nt Hao dié%l be dolame d)fOS‘ophipsm}I typically

) t ; . !
55 O P SR8, P08 S TR sy 0%
aci ddlenhylam Qondeytraniea nfthe kluateauffotda ecenticlivdexigiange

col um. t.hr ee. reactlon are cally carried qut
in soluti ﬁrem%enrcecg)aglp eg Jmay geparated by conventional techniques

known to those skilled in the art - see, for example, “Stereochemistry of Organic
Compounds” by E. L. Eliel (Wiley, New York, 1994).

30 The composition of the present invention may be formulated in a conventional

manner using one or more pharmaceutically acceptable carriers. The composition may
be formulated for oral, buccal, intranasal, parenteral (e.g., intravenous, intramuscular,

intraperitoneal, or subcutaneous or through an implant) nasal, vaginal, sublingual,



preci pitate out and be collected by filtration or may
be recovered by evaporation of the solvent. The degree

w@Roorosigati on in the resulting salt may vary PEDIB2006/002977

conpl etely ionised to al nost non-ionised. Al so

included within the scope of the invention are

met abol i tes of conpounds of forgula I, that is,

conpounds forned i.n. vivo upon_.adm ni.strati.on.of .the . .
i upoo R Bl stoR of Bo At e R agPihifeg Py fphataion
t he brvemlation. | ncl ude: (i) where the conpound of

formula (1) contai net hyl

, h t hyl
deri vati. v%imﬁ%cﬁé’%‘?aﬂi ?%FBtable -S%Hﬁl%régéjlgpf(‘i%aﬁ oﬁﬁéﬁ@x Fﬁl@y Ye prepared

CONPRYIBEL & mébrelofttréd rﬁétﬁodé.omi? Bl Réachill @b kenipouklll @8 Formam I with the
h%;dr oxy derivative thereof (- ;
t

. ! , (P(C&RO-I) (1ii) where

e Gesirpdatid obbaseio kiphby derpevingahacad-19§ baserlghileipaptectinggrpyp from a
gr oug,; j ok Yt Il openindEaRRble cyoli
O VTGRSR AN Ml iBBue o
f or nptegurgar) for exanailan @ lactensos trgiany vaing s dgpigadpeidepr base; or (iii) by
pri i vatl = : . .
Phe St 08 sl o MPEfiffauha WM 6 anddfde YEAGIon it an
car bappybriatesasidiordease or &y imeens df@rsuitdbly ioTENREFRE(COBDOH)

!15' ot opi ¢ aMl thlegg%t%% ?%'%g&glg%agedgﬁgmtﬁﬁ&n. .Glfhe 'i&illlt%ing salt may

i hvention can genera epared by “carrying ou
t he preciptataroasam Ixctalisael by fitthagiop oe oeg die mepoSerhe e svaporation of

and/ gr in th anpl and. Pr.epar.at i.ons

s eclienty T PR FroBbn SRR Bl B, ey e ggmioely
r eagémised aralmost@bndicisedpi cal |y | abel ed reagent. For

oral adm pjstratjon,_ t har eutical conposi.tio

may take Ahe 1‘?°2‘}dﬁ$8’?t?‘"‘fqﬁ"r SegRe b MY PR AL mB Do R cgmpounds
0§ epaf &simila K amst 48t dogipaindeEamsedvint Hve bpsradisidisiratidnl of the drug.
acceptabl e excipients _such as bi ndin ents. succg %_s S wh
pr eg8PEE iEKIBRIES Kemstabalites i pecosdngs, WH&"E‘%W&W"B(}H uds; (i) where
hydr gxydeheind sefobhis €l |coht@ms a rhéthylQhcups ie Bﬁ(ﬂ'ﬁkﬁﬂ&l@& Qlerivative

m crocrystal line cellulose or cal ci um phosphat e;

| ubr feenef &Gct> £eHRHneD urhess dier eanpourkpt fespuls () egntains an
di si g‘fkg,g[e %ﬁ{]{(ﬁ, aﬁ?&g%d&ﬁ&@&hgﬁﬂr (-C(IS]R o -(glqg Lglipgﬁ{re;?/ﬁr b compound

gl yc agents such as sodi
201 phifoemulz (B comthines rivay atbido goapedsdoyndast dnoids devedative thereof (-

kno Ly th t. Ligukd preparatjons for . oral .
adm SR at rORRrey MO B VBt <Otprspd oF dpgrala @ contains a
sol utdcafdary SMnERSouP! a SriteRS AsiNASe thefeof TRMRABY-NIB); (v) where the
presented as a dry product for constitution w th water

or oeerapousnd; efaformulp (B eqéainse f pENdes groumy e tratbogylicgacid derivative.
pr epﬂ{eﬁéokﬁa%@kd Q@ng ared by conventional neans
ar

with p ceutical 'y ‘accept abl e additives such as

spendi i LD,
32Ul ose o PR rBe b BpoB el B Ll ofRis FRth s aoncrlly be
agenpspaied by asrryieg outthe poccdicaalizelosed - the preeoepding Schemes and/or
vehi ¢l 6% ﬁk’a%]ple%sax?& ﬂr%Béjraﬁ)o'nls,’ by 'sLQ’stiRﬁLE rasre%ilyeg\@(lllble isotopically

labeled reagent for a non-isotopically labeled reagent.

For oral administration, the pharmaceutical composition may take the form of,
30 for example, tablets or capsules prepared by conventional means with
pharmaceutically acceptable excipients such as binding agents such as pregelatinized

maize starch, polyvinylpyrrolidone or hydroxypropy! methylcellulose; fillers such as



al cohol ; and preservatives such as nethyl or propyl
p- hydr oxybenzoates or sorbic acid. For buccal

w@ebv7iaEes ati on, the conposition may take the POT/m2066/002977
tabl ets or | ozenges formulated in conventional manner.
The conposition of the invention may be fornul ated for
parenteral adm nistration by injection, including
usi ng conventional catheteriza "?n t echni gues or .
i nf ulptese, misreTYsiallingn celgpse; 9f efA T oW Pg%te;p luaiAgts gsuch  as
i N upi b SRRARREHO R of HicaCNigitRE@nts sihaIRRtatRHarH of fddium starch
mul t1-dose containers, with an added preservative. The
c onpgdyéalateer mgltingarentsiveh af sdiwn laurykadphvies Thngblets may be coated
sol U%&Q&oﬁg wElTngWf Iy tHelbr 'Lliéélicp rePAIHERNSToY 613 GérBistration may
and may contain formulating agents such as suspendi ng,
s§ abtaké ienfprand] dor ehasypds; sPhutjonsgEYTERS OAlSEsPeRREansy el {hey may be
the acti i naredi ' 8RSl AR
. BT 880 gaT P R soh RIEH R otk b e FRABI A bofor
sui t adel eSuekhligti®, prémrationsmdye be sprepirtd Yyy cogrentidnabeneans with
wat er,, before.use. The term "acti ve_inared ent’ .
us edPHEPEseRiRly equep}%) eaa‘%{trlfvﬁg and 8 S‘t‘ﬁﬁ)gmﬁrclﬁ‘ ﬁgﬁngs ?{,r%haas sorbitol
hi st giy) eméthylacdliagesics thydmgemtadeetdivit rfatss einhisiying agents such as

re-uptake bl ocker. The conppsjtion of the .invention

18y e 08 B icaraSier HOFISE A oM Phroib s gr oty
SUPPYSSHODT drASpredervadiv&Nduich s @iy or pkapyl eXadplkghenzoates or sorbic
cont ai_.ni ng conventional suppository bases such as
coco®ibutter or other glycerides. A conposition for

vagi nal  aehyi e fadnid?dration, Ahe E@hpdRltion anHURRO Bhet Y of tablets or
that may contain, in addition to the active ingredient

or i lngeriges Prmylated i cgpveionaldipiAcas cocoa butter or a

$5PPOSi t Of e WRthpoditidiP BRIt if¥Bnildd nt3Sde ErmSlRdl MetUbrenteral
admnistration is al so prepared with standard

exc! pc.ir@inisgaﬁ.j,m by m,i iﬁclg jBg aqri{lg pg}}v.eptpﬁqahpﬁégeé?rization techniques
adm pi slalah %x;ﬁ’l{}a@d}l@ﬂ Shdcabd ahy % HBRatatih QﬁiﬁcedoEfge form, for

conposition may be convenfently delivered in t orm

of aexwiple, ilwampeulsuenisnwiltirioss eentaingempits pr agded preservative. The
cont al OrSitIIOHq‘Itlag) Sk MREHHL & suwsﬁjs, RYiuESR RAERNsQh oily or
as an rosol sSpray presentation froma pressurized o
eont aqueews whickesaiduhdyzentainforulating agewss sfchas sugperding stabilizing
propel ] ant. for exanpl ' or,Qd] ane; . .
tricht ?rofhl‘s%eésfmogreatg%ng% ej,gh%%&%pg’r ol}%e%{dgg qu r otgitﬁhg}ﬁén,gredler?ts ma
car boesmghisitiondaayobe it pewdes domabilr gegpastitution with acwgteble fvelzcle, for

e | th i b t. i-ned
A R L R e e L

pr es seteinZ fefere At taacmigpound dfehellfomerda dpy gmbime tHa antagonist, or a
sol ution or susggnsio the active ingredient or

0
PAgr BEHTRFnSTItE, 'ﬂﬂtaé??%g}’? “cartridges, made, for
exanpl e, TRORo@@bsfidN of fthe itiGAtion mady albabefordmulated in a rectal
i nsufflator may, be L. . ..
composition such as suppositories or retention enemas, for example, containing
conventional suppository bases such as cocoa butter or other glycerides. A
composition for vaginal administration is preferably a suppository that may contain,
30 in addition to the active ingredient or ingredients, excipients such as cocoa butter or a
suppository wax. A composition for nasal or sublingual administration is also

prepared with standard excipients well known in the art.



formul ated containing a powder m x of an active
i ngredient or ingredients and a suitable powlder base

W@ o@i/0ad23 act ose or starch. The active ingredi POT/IE2006/002977

ingredients in the conposition may range in size from
nanoparticles to mcroparticles. An exenplary dose of
the conposition of the inventi %2 conprising a conpound
of forrmula I for ?r(ﬁ]@ . gar ent er;al or buccal
adni ni st rEFiTgReE! pdinistration s adennistraion iy, ithgletipm ghe composition
tr eah@RmL cofvehiBiE @ lel G the B8 bf £ doih@o 6 ﬁl%ﬂf%n‘sﬁn from a pump
about 0.01 to about 1000 ng of the conpound formul a
| pefPrshrentaes dhitnis sRuSEe oF PanRedntynfhet ratiewf, orf asyan aerosol spray
exan'gxlegenta%oﬁ @romh 5?%&1’&@& cSlR¥ner A LB RN Witk %eusgfof a suitable
the Conposition of the invention conprising a conpou ds
o} foropelleat,| fmd axdmpde, anmidisbloredafosguathase, ortrighlorofluoromethane,
neur k ,

par egtcfé@gﬁ?é@ahﬁcgré%tfé% Q%ﬁ]grg Ing@tx?%t (?1{) 9 ?xr 1?{1% e %as In the case of a
adul prebauriaad eﬁemsot hbe tdosage meiit maf be Reteomimed ﬂJIyOpTQVIdmg a valve to
trﬁfeeéeglre‘r'g% %g r]@c? glrollrﬁlﬁ alkﬂf: presour%]g'd ;c%gt%{%g%l °p fo"?%ﬁl mfay contain a
aboutolain dﬂguspénstdme)f lhesicdm ingrefiEntann irggaiiersd. Oapsulda @and cartndges
E urgtransmtter ?‘HP ke b%gocker per rg]nt doseﬁgh b ‘

ul §oe RH R e B eRRE & AP ¢ t P nBguipapr may be

day. fo@ﬁﬁﬁ&dlcoﬁﬁfrﬁﬂg Atpodtsr oy of Eﬁat:mningﬁﬁlehher ingredients and a
condi tjons r to herein t average adult, . .
o HaPE PP S Grssh S Pt SeBny (e e s el hingredients in
doseti® rcom?dbﬁtfon@xﬁay&@ﬁg@ﬁﬂ lslz@ ﬁ&halhﬁtﬁaaﬁi@&bl to A réf@rtcsabout
1000 ny t he conpound g rmul a1 The overal |
dai |y dost™ PPN 48508 |thw QompERtion 1o He 1 METIgH gremprising a

2o Utonkffdnd8f Fmakofor bigal"BarerASHAN &Y ﬁfcﬁzﬁtaﬁﬁﬁhlmoﬁ’@o the average
several times daily, for exarrple 2, 3, or times

gi vi #§ tflmma@ﬁah&eérreaﬁnenz of thezccudisigns @ﬁf‘éﬁ‘dttp rPéreuN,Sr Bewt 0.01 to
for muAt 11066 5P Bk ahdi BpeuRCBP MIBALCT fePTdht Bode #BEh &ould be

hi stam ne H antagoni st or a neurotransmitter
re- uﬁfi@ﬂ@tetﬂdo@k@?aﬂmhalm étigeaperydagr r anged so that each

t d f 40 o
Lo about 0. Ba0Pial apsc) bt e WefpadRl B e SMHiof \Yiprising o
abougonpondrgf fogneb and 8 bis@odnenid: wftagohiet dri asneamhnesmﬂ}ter re-uptake
ant a&%&e? tforoJralt ﬂsgreﬁgﬂdf 81I B&Qﬁ'yd n‘ilﬁgtraﬁgn I&F{h%i%f eltlgé) g&ﬁ{ ]ixuman for

Adm nistrati ever al or “exa
1, 3thedregmest qf |t1n:ecsmdlguons wtpried to hetamm aé)outlQ 0 Rtocabo@t 500 mg of the

doseg'ongp%ﬁnd E)f E)?mulla_l}e 800;‘15[) ?élllttd nm b St ISE 'kd 8 h1_s|tamme H;

a conpoun ormila m ne
ant agﬂatgoaist or tha mwnanmttmehmeﬂ(e r’o@ockqm peit el dosk ewhlcrha(wuld be
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overall daily dose with an aerosol will be within the range about 100 pg to about 10

30 mg. Administration may be several times daily, for example 2, 3, 4 or 8 times, giving
for example, 1, 2 or 3 doses each time. Aerosol formulations containing a compound
of formula I and a histamine H; antagonist or a neurotransmitter re-uptake blocker are

preferably arranged so that each metered dose or "puff" of aerosol contains about 100



phar maceutical ly acceptable carriers include solid

diluents or fillers, sterile agueous nedia and vari ous
WO NeMeEx organi c solvents, etc. Oral phar macetr/iB2a06/002977

formul ati ons can be suitably sweetened and/or flavored

by means of various agents of the type comonly

enpl oyed for such purposes. Inggeneral, the conpound

of formula | j res in sucﬁ a or at

concehts bbb s SF e GPREPIRH i amate | G bt 1Bt o about
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second active ingredient is administered within 24 hours or less, preferably 12 hours

30  orless.
A preferred dose ratio of compound of formula I to the histamine H;

antagonist or to the neurotransmitter re-uptake blocker for oral, parenteral or buccal



100 ng, of the active ingredient or ingredients. The

tablets or pills of the novel conposition can be
w@oarmee1es ot herwi se conpounded to provi de a OPGEHDE2006/002977

form affording the advantage of prol onged action. For

exanple, the tablet or pill can conprise an inner

dosage and an out er dosage conpgnent, the latter being
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coatings,, such materials_ jncl d|n a num
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s uc hfoams cenais iftoimobottel tourbbutt398 me fer sxemble @b@?éé age, 10r%h, 50 or
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dos amBteHiAR @& b&usbdBNSich $nBRHO tyel .ot cbAlinghauth ﬁa@teﬂﬂé k@luding a
of body wei ght daily which can be adm ni st. red as

si nghunkes 98 PRRymerG %I‘é?j and, g UGS P?BT’ “sé‘g yith such materials as

pref glefigdc oFﬁHG&ldl&eH@dHf@' s other than humans is
about 0. 01 to about 10.0 egi of body wei ght daily
#hi ch can“tﬁ’ed‘zfdgﬁ oif &ww@ae ingreglient o egrefias gy the composition and

di vi ge@bid o thdlihieRlich A2PESvarRdRwevEY, 8fi€ B&,%Qsa@qﬁﬁgﬁe amount of
range in manmal s ot her than humans is about 0

abouthe Bctivarijigkagtiont ob dupyedigatsgin sughid somitosiEiAn @s'rﬁudb that a suitable
adm @dsﬁ%ﬁﬁ Fotl 1§%bﬁ1n§ﬂ nﬁleeseﬁ:gt%g dBlaglidehdad up & e @Héﬁeﬁ pch&apeutlc

dose har maceut | cal onpositlion conpri Si ng t
conpefifast @f thremomgl o adnamstrqhhe, thie sragtivinlee cmpdﬁﬁagémm%tered the

9% tH\ﬁa UL hxreatp%mlén'f ee[ndr ﬁt%l% Rlloﬁ:d%g% fﬁﬂé’ d dqsage levels

adm ni'stered osages o er apeut | ective
anmoumentigned Herago rrpfou nal ea¢h faomwu inggredieah gresentt imeﬂsepkamaceutlcal

active I o9 edolfe[ﬂe Tele l’{/{’%ll c}né 8? %eﬁl getgosgolﬁgé ;ﬂgemethods of the

specf TR REApetties e Hose’level
par t presdnainyeatiore rienwially, dosage levels of between about 0.01 and about 100

mg/kg of body weight daily are administered to humans and other mammals. A
30  preferred dosage range in humans is about 0.1 to about 50 mg/kg of body weight daily
which can be administered as a single dose or divided into multiple doses. A
preferred dosage range in mammals other than humans is about 0.01 to about 10.0

mg/kg of body weight daily which can be administered as a single dose or divided



depend upon a variety of factors including the

di sorder being treated and the severity of the
wale@oneaey activity of the specific conpound ergi/mBreas/002977

the specific conposition enployed; the age. However,

some variation in dosage will necessarily occur

dependi ng upon the condition ofythe subject bei ng

treat ersQn res ni st .
P i G5k R PR et g T 3l e o s
t he atodt vildoabowsn) eglkg offtedd owixhe dailppuhich caebe haminkstered as a
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inh|?|t|on f cific bi.ndin ?e c b ted.

i per 4ot Tor 3T RPGETRRIT teR PHENSH SosTY Adaptd Pidies. The

abov supefriae@thidrdecdntedinbl @ic membrane pellet resuspended by Polytron in cold 50
mM Tris HCI containing 2 mM MgCI2 (pH to 7.4 at 4 °C) and centrifuged again. The

30 final pellet is resuspended in 50 mM Tris HCI containing 2 mM MgCI2 (pH to 7.4 at

25 °C) at a concentration of 12 mg/mL. Dilutions of compounds are made in 10%
DMSO / 50 mM Tris buffer (pH 7.4) (at 10 x final concentration, so that the final

DMSO concentration is 1%). Incubations are initiated by the addition of membranes
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Tabl e 1.
1. A conpound of fornula I

assays.
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and R2 are each independently selected fromthe group
consi sting of hydrogen; C -C8 al kyl optionally
substituted wth 1to 4 haI ogeng%'L G- al kyl group
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-C0-A4

13 KomdDGi - C2_al kyl ;
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n2¢ach Co-C4 al kyl and
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ts four G -C4 alkyl; or optional
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Wdgh the nitrogen to which they
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M3 5-, 6-, Or /-nenpbered sat ur¢
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C -C4 al koxy optionally substituted with one or nore
G -C2 al koxy and optionally substituted with one or
woreeog/0g§1224 di al kyl am nocar bonyl , and one or tROT/(B2064002977
al kyl optionally and i ndependently substituted with
one or nore C -C2 al koxy; wherein R3 is hydrogen;
C -C8 al kyl optionally substituted with 1 to 4
hal ogens; 5-10-nmenbered hetd&/oaryl optionally
subWEIGHAMwi t h a substituent selected fromthe group
consj st | G- alkyl, G-C2 al koxy,
1'06 éléoma{)%g?d)o@qg?ljgal kyl am nocar bonyl and cyano;
G- al kyI group optionally substi t ut ed Rith a
substituent sel ected fromthe group consi SN ng of

optl onal |l y subsX ' py e Cl/C2 al kyl,
one to four Cl- ; y j
aryl; C -G Cary optlo |y subst it
two Gi- C2 RkyN; G -C4 al kyl car bo
aryl -C0-C4 al ky\ene oC0-4 al ky(h) wherein each C0O-C4
al kyl and each @' C4 al kyl ene is optionally
substituted with one to four G -C4 alkyl; R4 is

i nde endently sel ected fromthe group consisting of

wéwlagaéwhc dy-acgepighig Jalt thsreobvheraliyxy| | hal ogen,

| HC1- C4;
R i S o S s BN

hal élgéfﬁg@s hydrogen: R6 is hydrogen, G -C4 al kyl
opt 'C? |ahé§rl%&iﬁﬁﬁl&éﬁb&ﬁuﬁéﬁ@vﬂhlt&@hﬂdﬁr@xlsogens or C3-C7

cycl oa 0 Cl- C8 al kyl

opt iCortal 41157y1 Sitlu Lty pptmneuy villpsituted; ‘eYl @@ﬁ@ selgeted3ragy the group
cycl.g B i .
opt i o%ll%ﬁ?{é gggét&? % fEtfl(é % @hﬁ%}ﬁe@_} ou?ﬁ%%@éal Hﬁlammo’ CoCua

andaryk@pliiay sibetifeted v@_d.walaéngcy enbentioonidyt supstiutied with (fsdelo aryloxy
k
al k%})&ongir:fy OS P%lg\%g? n@ﬂ}hf;ne ’&) % cl%’a?tl&eﬁ% ;r(Ad-WI [0- 1?4mbered heteroaryl

nit rop'gcmally (suh&htlmdd Wﬂbyl G @ atl @rdfwdandf aptionalydsupstButed with one to
6-, ﬁf &%mﬁre(g heterocycl ic ring, wherein said
hetéSy’c BY'P*s optionally substituted with one
or tGweC,CleléAkydl kyl ; and wherein one of the carbons of
Sal%ﬁ ter cyclic ri ng that is separated by at | east

t

rom said nitrogen in said heterocyclic ring
IS (Co C3)alky1 -0O~(C1-Cs)alkyl optionally substituted with (C;-Ca)alkyl;

~(C1-Cy)alkyl-C(=0)O-(C-Cs)alkyl;

3-8-membered heterocycloalkyl optionally substituted with one or more C;-C4 alkyl-

carbonyl groups;

Cs-Cioarylsulfonyl optionally substituted with one or more C;-C; alkyl;

5-10-membered heteroaryl; and

Cs-Cis aryl-Co-C4 alkylene-O-Cy-C4 alkyl, wherein each Co-C4 alkyl and each Cy-Cy

alkylene is optionally substituted with one to four C;-C, alkyl;
or optionally R! and R?, together with the nitrogen to which they are attached, form a 4-, 5-, 6-,
or 7-membered saturated or unsaturated aliphatic ring, wherein one of the carbons in said
aliphatic ring is optionally replaced by O, S, NR?, or CO, and wherein said ring is optionally
fused to a C-Cyg arylene and is optionally substituted at a ring carbon with a substituent selected
from the group consisting of
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optionally replaced by O S, NR9, or C=0O, wherein R9
is hydrogen, C -Cg al kyloptionally substituted with 1

wWa eood/okEkdgens, or C3-C7 cycl oal kyl - Co- C4 al kykPCT/E2d06/002977
wherein each Co-C4 alkyl is optionally substituted
with one to four G -C4 alkyl. 2. A conpound of fornula
I, according to claim1l1, wherggnh R7 and R8, together
Wi t h-@HnB-Il()-%%{Eefe@ B Galty 1 P B Yl SuBdtib RGN REth. ol ol nré halogens and
5-, 6- or_ 7-nmenbered heterocyclic ring, wherein sard
hetePBWéﬂY%letithfﬁdW$th@B? piomeeIGy- Guabahituted with one
or tpo f :
said hé;? (]ea;l% 2(} [ gharlllyﬁ%stﬁméﬁ |e‘*s’1ﬂls ggf\r" gtm(gggi/q%t Ql?{)e]’g’s? ha optionally
t wo aub@hwteﬂrv&oﬂmogapdmmet(?ld@malkﬂammp@brmbami:yc| icring

is o N
RO | gﬁ%&&@) gen;’ %Y?%S%HEM ?d%’ng? 9395‘%}%2@69 \llﬁ%dp BGiof ore C1-C2
1 toakkokyal ogens or C3- C7 cycl oal kyl - Co- 4 al kyl, and
Wer e% each CO-C4 al kyl is optionally substitut ed
TN Or€ to four Cl-C4 alkyl. 3. A conpound of fornula
|, abedoginng to claim 2, wherein R7 and R8, together
W|tht t o, whi.c attached, forma
- oF‘E‘L ﬁ@cﬁfo@?g’&aqgasfﬂﬂff‘gft%ﬁw fé’r%@%& 8% 4. A conpound
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s a
conp&PHR BFPSFEER halog%csﬁamgl% ?y & nf goxmsfp&m aryl, Ci-Cy
Rl [ §1kpmﬂllq@gﬁ30ny8zgn@e¢an85 are i ndependent I y hydr ogen

ydrogen or Cl1-C al ky]| .
for nﬁn 54 flkyéc%‘&Wd?ng’n@lB’ ELatited, iher %P%Pwt sgleﬂe% rfrorn the group

7. Ac&safmggl el c,qfczfa@ﬁdmaﬁtbényl aﬁmﬁgm'aae& Qefetbyn c%uonauy substituted
wherein R . cis cyclobutyl isoner or

tr an¥idpes @umry |Cqu, @H%r} 'om toffaratGs alkyl.focerarieglkylo and Cq-Cq aryl
cl ai 1310 &daﬁy% TthlEEdt i dn%%?ﬁ’[?o el.ciaikfians

cycl o uty oner- o or mu according to claim2.
10. ﬁl@@ﬁﬁkﬁhﬁbomﬂ, formula I, accor ding to claim1,

wher g @? Eg&@%ﬁﬁﬁylér% 8% ‘?ﬁ, A1 i Qgchgcﬁooé'l’alkyl and each Co-Cy

consi st
cf 5- 8lkyi8ndHk optianally papstitoteil diith-one yd fivat Gy Cs gdkenyl ) - cycl ob

ﬁAtg ? E,& ﬁ% sélgcte Afr(%ngl} dgrr})u co%flst%}%n,ef hﬁdrlog h—ﬁ4)al_kgly c91—004 alkoxyl,
hblogesd hﬂqﬂyI-S@bﬂhemﬂ sozmt@mn@(—omﬂc,-@,

8 1 (% Luoro 4-pyrrolidin-
nfs Vi et yI Zphenyl ) - cycl obut anecar boxyl i ¢ aci d

REti@H el m{lcg)mml dﬁlogen&}&d(o’geﬁhl or o- 4- pyrrolidin-

Ry W‘é‘%ﬁ{ oo %%“Ch ‘E{iﬁﬁﬁiﬁ%a;}%l} £ 41888, or C3-Cy oycloalkyl-Co-

1-yl aehikyl - phenyl ) cycl obut anecar boxyl i c acid

" is hydrogen, C;-Cs alkyl optionally substituted with 1 to 4 halogens, or Cs3-C; cycloalkyl-Cy-
C4 alkyl, wherein each Cy-C, is optionally substituted with one to four C;-Cy alkyl and;
R®is hydrogen, C1-Cg alkyl optionally substituted with 1 to 4 halogens, or C3-C7 cycloalkyl-Co-
C4 alkyl;
or optionally R’ and R}, together with the nitrogen to which they are attached, form a 4-, 5-, 6-,
or 7-membered heterocyclic ring, wherein said heterocyclic ring is optionally substituted
with one or two C;-Cy4 alkyl; and wherein one of the carbons of said heterocyclic ring
that is separated by at least two atoms from said nitrogen in said heterocyclic ring is

optionally replaced by O, S, NR’, or C=0, wherein R’ is hydrogen, C;-Cg alkyl
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met hyl am de; ci s-3- (2, 3-Di chl oro-4-pyrrolidin-

1-yl met hyl - phenyl ) - cycl obut anecar boxylic acid
walzovepbiam de; czs-3-(3-Fl uoro-4-pyrrolidin-|PCT/IB2006/002977

-yl met hyl - phenyl ) - cycl obut anecar boxyl i ¢ aci d

et hyl am de;

cwW 3- (3- Fl uor o-4-pyrrolidin- I-ylnethyl phenyl) cyclobu

t anecar boxylic acid |sobut¥ | At de;. ci s-

[ 3 .optiorplysyhstituted withy I3to dhatqsgrsy et (2; SX/?W’B’P kéﬂ ﬁo-C4 alkyl and wherein

| i a
r an SR IR Cplondl SRt it TR DAL CTCLAA el o

but &necatboxypoind fdbrnudd hﬂ@(ﬁ;ﬁhwﬁod}é&lm 1, wherem and R , together with
1 | Ordrfl! 13- 7-membered heterocyclic ring,
th% ﬁT %E]% %0 (V%l tﬁgf ?recyc%%gu%dyqlf 4, pyr r o f i‘mrfl:{n ered heterocyclic ring

wHergih wEl hanmnﬁ:;hc mg\@-ciptx()ﬁ}ﬂlmsulmt1weqi\plyh cpr@| or g C)-Cy alkyl; and wherein

on&q;f;}[ﬁ%g%hg}f) 0(% éxe&ayocyc %ultlr%g%g@{s ?s% cf b ’e l‘éast two atogls from said

nlﬂfogénﬁﬁtshl}dlhe&MQc}licynltg)/BIotpboﬁaﬂy ee;ﬂadedbyl@ (S d‘ﬁl d or C O, wherein R’ is

inbipeghoCY 5t FyloBom PRI NP e PRBSTSE G 7 Ly Cocs

bﬂt Aaearidaorh Cg-Caelkel ipvptvnhAyrbetituted sith-ofiSto four C;-Cy alkyl.

1 yl 3,$helt g;ﬁoﬁoﬂrm%é%fzfon%{%f 86{%%{’{1%0 ’tloI C?ler gp?raﬂnr}l fnd R, together with

the WtroB 8 3anidaheyhre SitacRed3 fdhnGlH-0F G-nﬂerrﬂwyfeﬂ@htuﬂteﬂ-hleterocycle

-yl hyl - phenyl I n r I
d?/wglte Ly%/aﬁme:aglpgun)d g %’or?n?l; 611, %gc%r 135( y’toI c(::lalm 3, wherein said saturated

heftéra@'érefisgg%&ﬂd%pg[ﬂupyrrol i din-| -yI met hyl - phenyl ) - cycl

obut'anecarboxylic acid ethylanid 1.
fraF?:‘; 3- (ASCWHE’BWBOQ@E?‘F 2 & 3CERTAINE to claim 2, wherein R! is hydrogen; R* and
R® afk rﬂgq&&og&y&lp@h@m@%@émm@&mI d
|so
Ira €5 ( 3Aemmm<wf fomglep], 2pensding toqlainy I3 wherein Rigs BLar Foy
rroljdin LAy, hnbREheNene, i
-[ 3- jFI uo%c%éﬂgg&ﬁ@u%@g&@/&/ﬁro ¢ di n-1-yl nethyl - herfly
- cyoﬂ obutdy kip cpsietugy jighmer lor ¢|treps h}gg&p}quyl isomer o formula according to
1c;l S{ 3-(3-Chloro-4-pyrrolidin- 1-yl nmethyl-phenyl)-3
Uor o- cycl obut anecar boxylic acid di nethyl ani de; cis-
[ 3- (8B- Chldocie-chelghptyl diantbmok ayttamre bypjdbufsth ésoynie) oBforinulerlp agsording to
%clé)butyl ] - pi peridin-|-yl methanone;
¥523- (3- Chl or 0- 4- pyrrol i di n-1-yl nethyl - phenyl )-3-fl uo .
r o- cyocl OUutcampmmﬂbcﬂ‘XﬁohnnlaaIcladcordmg uo ydlaimet, hwhereini e ;compound is

3- oro-4:pyrrolidin- 1-ylnethyl-phenyl)-3
Se?efcfeﬁlg:f g“ gfob‘Bﬁ?Ig}?g%%\?rgoxyl ic acid
cis-3- (3-Fluoro—4-pyrrohdin—1—ylmethyl—phenyl)-cyclobutanecarboxylic acid

dimethylamide;
cis-[3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutyl]-pyrrolidin-1-yl-
methanone;
cis-3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic ~ acid  ethyl-

methyl-amide;

cis-3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
methylamide;
cis-3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid

methylamide;
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cycl opropyl met hyl - am de;

cz f-13-(3,5-Difluoro-4-pytrolidin-I-ylnethyl-phenyl) -
w@2do7enes cycl obutyl ] -pyrrolidin-Iyl- methanonegT/B2006/002977

c/5-3-(2,6-Di fluoro-4-pytrolidin-I-ylnethyl -

rhenyl ) -3-fl uoro-cycl obut anecar boxylic acid

nmet hyl am de;

-3-(5-Chl oro-2-fluoro-4-pyrrgpidin-I-yl net hyl - phenyl ) -

3- T 140100y B BRWS- 2RO R E R Wh6hAGH ny1F QR an sk lic acid

ci s-3-(3-Chloro-4-pyrrolidin- 1-ylnethyl-phenyl)-
dimpthiglgmades y cl obut anecar boxyl i ¢ acid et hyl ani de;

Cls 'c?’s'—’.(—%—ﬁn{n‘a-r 2 'ﬁfoﬁﬁfntg-ﬂllh@ }fﬂll-pﬂén}’/gﬁ?él%tﬁlﬁgﬁﬂﬂyiié Acid ethylamide;

-fluoro-cycl obut'anecar boxyl i'c” aci

et hysh3-(F Bueatypireligipe bylmethyl-peanil) cyclabhtanscarboxylic  acid  isobutyl-
aciidg,-S-FIuoro-3-(3-f|uoro-4-pyrro|idin-
ni-ylmethyl-phenyl)-cyclobutanecarboxylic acid

met hyd-am de(3-Aza-bicyclo[3.2.2]non-3-y1)-[3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-
c{5-{3-]3-Chloro-4-((R)-2-nmethyl-pyrrolidin-I-yl nethyl
03’ffogﬁéﬁiﬂ[‘ﬁ%aé@’ﬁuoro-cyclobutyl}- pyrrolidin-

1- yltraveBH@FOI8G-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
.cz5' -3-(3-Chloro-4-pyrrolidin-I|-ylnmethyl-phenyl)-3-flu
digetylai9sobut anecar boxyl i ¢ aci d

cy cl:apk-opy3-Fresbyi-pyielibin t-aFetds-phenyl)-cyclobutyl]-pyrrolidin-1-yl-
c%fs-Eluoro-3-(3-f|uoro-4-pyrro|idin-I-yInethyI-phenyI
methalplPiobut anecar boxyl i ¢ aci d di met hyl am de

C?- 3rdrk- 88 F1drd-BplirieliR1 41hét)-pheii@l-Qitlobiphécatbodilit- | agid  ethyl-
| met hyl ) - phenyl ] - cycl obut anecar boxylic acid
mehipkanidside: T

CZ5't[ra3:3—("53(3-@1i&6-ﬁzp§nﬁudiﬁqL}}h%ﬂﬁglL hehTREyYdbupRedyboky® fl U acid
or o- cycl obutyl ] - (2, 3-di hydr o- 5Hbenzo]
mgthylemrdepx azepi n- 4- yl') - met hanone; :

CZ5-3kh L{@-‘Tﬂio?ﬁ—ﬁ—%’gﬁbl?@ﬁ-@ A ENHILRAE R -SrclchtaiBlatbskgiRheny acid
I Fob o hyl am de

) - cycl obut anecar boxyl i c "aci d” et ;

- metwlBmieuor o- 3- (3-f | uor o- 4- pyrrol idin-

éi %;t@%rgﬁgﬁ@%@l&%@?%&Hwﬁ%ﬁé’im%}ﬁ%{h%%%&u-cyclobutyl}-

pPyRIiR-Chkwetbandaqyr r ol i di n-| -yl met hyl - phenyl) - 3- f | uor o-
et KT ERma P b metispgrlsygighutanccatbontic  aid
dimethFlaklidegr o- 3- [ 3-fl uoro-4- ((R) - 2-met hyl -pyrrolidin-I-y
L?ﬁ;;?%zlfs}%é(g-’ 0 cL—ll:pylngI%ir?- 4 th%&ﬁ}%%h%l?ﬁﬂ:)imfobﬁ%ingcarboxylic acid‘
ethylamidlef| uor o- 3- (3-f 1 uor o- 4- pyrrol i di n- 1-yl nmet hyl - pheny
1)-q c%zlsgp(g-tﬁuno(re&g-rp%éy iilﬁ-y{ﬁ%ietgyl—phenyl)—cyclobutanecarboxylic acid isobutyl-
amide; and
trans-(3-Aza-bicyclo[3.2.2non-3-yl)-[3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-
cyclobutyl]-methanone.
cis-[3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutyl]-pyrrolidin-1-yl-
methanone;
cis-3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic  acid
dimethylamide;
cis-  [3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutyl]-piperidin-1-yl-

methanone;
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i sobutyl - am de;
c/-?-[3-Fluoro-3-(3-fluoro-4-pyrrolidin-I-ylnmethyl -phe

wogdoy/oeaed obut yl ] -pyrroli dml -yl net hanone; PCT/IB2006/002977

CW- [ 3- Fl uoro- 3- (3-fl uoro-4-pyrrolidin-I-yl nmethyl -pheny
I')-cyclobutyl ]-pyrrolidin-I-ylmethanone;
c/ >s-3-(2,3-Dichl oro-4- pyrroll i n-1-yl met hyl - phenyl)-3

o i obu sncsgbdic bl SR e o

ibsdayl-rety Chodaet y1 | - pyrrolldln | -yl met hanone;

1 o TS st ahes e e Psiskipgeahopic  acid
Gt16Bbo hﬁﬂﬂyﬁzﬁmde

rans- -& ro-4-p i n-1-yl met hyl - phen

I
uor o£Eyé4 %61919‘?%’ 4rHYEQ}1qhaTlrﬁzlme@yhg}eﬁg}fgﬁgwm cyc Yobutyl]—pyrrohdln-l—
y;n%ﬂgn,§ Chloro-4-ryrrolidin-|

met hyl - phenyl ) - 3- f | uor o- cycl obut anecar boxyl i ¢ aci d
i sobms;a -2 ﬁydpromﬂéohdmkmknezhmhwil)oi—ﬂuQroﬁwlpwmwboxyhc acid
1ﬁmﬂlgﬁﬁgyl phenyl ) - 3-fl uor o-cycl obut anecar boxylic acid
cycl opr opyl net hyl - anmi de;
A1 2wefsB-(G 8o - flupwe-6 mnpydmdrylmsﬂwlrplynﬂéﬁﬁlnlorqgheny| ) -

i din- 1-yl - met hanone;
3ddbﬂ%(?gﬁ%8%§?#%%%%u %%@%olldln | -yl met hyl - phenyl ) -3
- f | ueisa-Gyctlobimmedidimployiethyl-ploingtl) defitoyé-aydlelmtanecarboxylic  acid
LR §1(5-Chloro-2-fluoro-4-pyrro|idin-I-yInethyI-phen
ﬁpgfg-%luorocyclobutanecarboxylic aci d isobutyl -am de;
t r anis3-(BAEHoakwablidin: I-glnietiyhphenyl)-3-fluoro-cyclobutanecarboxylic  acid

%@%’9{@t};ﬁ%@iﬂ‘ﬁé}}’-h-)yin%tﬁ}'/ﬁi%%é;CyC' obut anecar boxylic acid

A1 angis3B-F1derors-Grfhirodo-pypitrolidialil HAmeth) Irpbichgl)-eyeidntangoatbokylic  acid
uogﬁ- yclobutanecarboxyllc acid
YPL9Es ot r ahydr o- pyr an- 4- yl met hyl ) - ani de;
f r a ' Ris33EBLOM R0A=((1B)-1 hiéﬂfyllpﬂrdh}dﬁf—Db/lnddt}iylj—phéhﬂ%kﬂtﬂordémlobutyl}—
g c clobutanecarboxyllc aci d net hyl am de;
p(ygno d1{1313[13n 8- 4- ((R) - 2-met hyl - pyrrolidin-1-yl net hy

1) - pQ%[W@]-C};‘}OI()MWMH-kaKeM{y}—phenyl) 3-fluoro-cyclobutanecarboxylic  acid
pyrrolidin-1-yl-nmet hanone;

qYPIQR@PE‘mF@é’bﬁP@VbaDAId&yr rolidin-
1-yl 'a%t:«hylhorra@eﬁyﬁaor&zzfﬂyﬁ@ﬁcﬁn.qm%ﬂtﬁﬁﬁﬁpaﬁ@m{ah&a%gm acid

cycl opropyl met hyl - met hyl - am d
dimgthglapi luoro 3- (3-fl uoro-4-pyrrolidin-1-yl nethyl - phe

”y') BYERQ eﬁfb&&’ mafi1 gﬁ‘oﬁ&m{l' lefiS1)-phenyl]-
$ uoro 3-13-f @ﬁg mcb ' g;)rprglllyl]dl n-
cwclpbmnehgtbyxyﬂ;h a¢ig ethylamide;
cis-[3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutyl]~(2,3-dihydro-5H-

benzo[f][1,4]oxazepin-4-yl)-methanone;
cis-3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic ~ acid
ethylamide;
cis-3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic ~ acid
ethyl-methyl-amide;
cis-3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic ~ acid
methyl-(3-methyl-pyridin-2-ylmethyl)-amide;
cis-3-Fluoro-3-[3-fluoro-4-((R)-2-methyl-pyrrolidin-1-ylmethyl)-phenyl}-

cyclobutanecarboxylic acid ethylamide;
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cycl obut anecar boxylic acid ethyl am de;
n5-[ 3- (3-Chl oro-4-pyrrolidin-I-ylnethyl-phenyl)-3-fluo
wo esocpediebut yl ] - (2, 3-di hydr o- PCT/IB2006/002977
5H benzo[f] ][I, 4] oxazepi n-4-yl ) - met hanone;
/ ral ?5-3-Fl uoro-3-(3-fluoro-4-pyrrolidin-I-ylnmethyl-ph
enyl ) - cycl obut anecar boxylic agjd ethyl am de;
trans: - -] - hodi 0= - - . .
1) S ApaRs bl bt PRI Bl b NEbLrBAG e acia
isdbatpbar@id¢;3- Chl or o- 4-ryrrol i din-1-yl met hyl - phenyl ) - 3-f
uor o-¢ but arboxyl i ¢ .aci -
et 0T LB R BB e e lppgweheaytysyelobutyl pymolidin-1-y-
nittaRome: 3- Fl uor o- 3-[ 3-fl uoro-4-((R)-2-nethyl -pyrrolidin
" hzlfigﬁ-ﬂﬁc))o-ﬂ‘s‘?ﬂﬁ’érkzt-p%%iiéigfit-ﬁ%gt%?ﬂp ) et -pyrrotidin1-y1-
meitandred- FI uor o- 3- (3-fl uor o-4-pyrrolidin-I-yl nethyl -phe
nyl ) - cycl ohut anecar boxyl|i ¢ acid i sobuty]-am de; )
ket S G SoR Loy by B PO Yy eHa e R
ablaimaiadiasit yl ] - ryrrolidin-1-ylmethanone; trans-\3
- Fl uoro- 3-(3-fl uor o- 4-£)yr ralidin- 1-1)l/l net h){l - phenyty-cy.. .
cl obtressrB=fyare-t (@ dluarort-pymeliding fryheetivdpgenyl)-cyclobutyl Jpyrrolidin-1-yl-
eiidfSie3- (2, 3-Di chl or o-4-pyrrolidin- _ _
1-yl met hyl - phenyl ) - 3-fl uoro-cycl obut anecarboxylic acid | i
di netrww%(ﬁ- lelorotdr pymroligin- hymesityl pheyDrisHuorgeyglolyjtanspagexylic acid
q etﬁﬁﬂﬁiﬁé;i on that may be treated by antagonizing
I sttam ne-3 receptors, the nethod conprising .
adni trsst[8r(B1ehlaro-4epymahivint 1 -yimethalepheny -3 fera-¢xstobrHt piperidin-1-yl-
n&(&‘gﬁ nd of fornula | as described in claim1. 12. The
method’ of claim 11 selected fromthe group consisting
of deprsesE-Crlprorbpyiraidset -tmahylpbéryhepfivanicuslobutaeearhoxylic acid
is%iasoﬂdeetﬁsl'- cagni tive disorders, Al zheiner's disease,
SPPEREFORAERN Gt di sor der, attention-deficit
hy p etramst 3-(B-Chloth-4-pyraislidin- pyinediigtlipbergi)shfld@psyclehaapcarboxylic  acid
dilsor dzr S 1obeﬁi,ty, di zzi ness, epilepsy, notion
LT RSY Pat ory di seases, allergy, allergy-
I ndugess-[3i(B )seYiflnerdppysREidinal-iatediyt-phidniy )43t fliworo-opdatutyl]-pyrrolidin-
con e@%i on, allergic congestion, congestion,
193;5‘%(‘ %n, cardiovascul ar di sease, diseases of the
Gt past3-(hopefiucasa-phit Pt tyilhbthyl-pABEN 1 RS fid -G Ebettheerboxylic
of the gastro- intestinal tract, the method conpri sing
agid e ng to a manmal in need of such treatnent a
conppund-gfchigfomibidoro-asyrbEaRt i-Pa@tty Rpkdngl) B-flucksd. The
met hod of claim,12, wherein the disorder or condition
cydotugangearkaxvhs aild sARYragtd: consi sti ng of anxi ety
di sopgats(3-ehibRIM-pARoIii-1 SirhetRBEROLI-Hhdrb-ce1oMitaREarboxylic acid
attention-deficit disorder, respiratory di seases,
eBlasiidsy  cognitive disorders, and psychotic disorders.

trans-3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic acid

methyl-(tetrahydro-pyran-4-ylmethyl)-amide;
trans-3-Fluoro-3~(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
methylamide; ’
trans-{3-[3-Chloro-4-((R)-2-methyl-pyrrolidin-1-ylmethyl)-phenyl]-3-fluoro-
cyclobutyl}-pyrrolidin-1-yl-methanone; »
trans-3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic acid
cyclopropylmethyl-methyl-amide;
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14. The method of claim 12, wherein the disorder or

condition is a respiratory disease selected fromthe
w@e@op4aensi sting of adult respiratory di stresBCT/IB2006/002977

syndrone, acute respiratory distress syndrone,

bronchitis, chronic bronchitis, chronic obstructive

pul nronary di sease, cystic flbr03|s ast hma, enphysens,

rhinitis_and chrﬁnlc si nusi_t process for the

pr effarsat- TR -Cy E?fﬁﬁd?}fﬁ@héléé&ﬂalieaﬁl? nmﬂmp@tqnewboxyhc acid
dithdtBY15khikle; Wherein the process conprises the step of

reacting a conpound of the formula 4, 4 with an organo

net &res-Fhergtti-laepidél)- %mthwlamewé@uhmlwhwmhml
cy%g&@hkgﬁﬁg?pyﬁgggmgk&ﬁﬁt am de formation to yield a
mpoun

trans-[3-(3-Chloro-4-pyrrolidin-1 -ylmethyl—phenyl) -3-fluoro-cyclobutyl]-(2,3-dihydro-
5H-benzo[f][1,4]oxazepin-4-yl)-methanone;

trans-3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
ethylamide;

trans-3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
ethyl-methyl-amide;

trans-3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic acid
methyl-(3-methyl-pyridin-2-ylmethyl)-amide;

trans-3-Fluoro-3-[3-fluoro-4-((R)-2-methyl-pyrrolidin-1-ylmethyl)-phenyl]-
cyclobutanecarboxylic acid ethylamide;

trans-3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
isobutyl-amide;

trans-[3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutyl]-pyrrolidin-1-yl-
methanone;

trans-[3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutyl]-pyrrolidin-1-yl-
methanone; and

trans-3-(2,3-Dichloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic
acid dimethylamide.

11. A method of treatment of a disorder or condition that may be treated by
antagonizing histamine-3 receptors, the method comprising administering to a mammal in need
of such treatment a compound of formula I as described in claim 1.

12.  The method of claim 11 selected from the group consisting of depression, mood
disorders, schizophrenia, anxiety disorders, cognitive disorders, Alzheimer’s disease, attention-
deficit disorder, attention-deficit hyperactivity disorder, psychotic disorders, sleep disorders,
obesity, dizziness, epilepsy, motion sickness, respiratory diseases, allergy, allergy- induced
airway responses, allergic rhinitis, nasal congestion, allergic congestion, congestion,
hypotension, cardiovascular disease, diseases of the GI tract, hyper and hypo motility and acidic
secretion of the gastro- intestinal tract, the method comprising administering to a mammal in

need of such treatment a compound of formula I as described in claim 1.
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13.  The method of claim 12, wherein the disorder or condition is selected from the

group consisting of anxiety disorders, attention-deficit hyperactivity disorder, attention-deficit
disorder, respiratory diseases, obesity, cognitive disorders, and psychotic disorders.
14.  The method of claim 12, wherein the disorder or condition is a respiratory disease
5 selected from the group consisting of adult respiratory distress syndrome, acute respiratory
distress syndrome, bronchitis, chronic bronchitis, chronic obstructive pulmonary disease, cystic
fibrosis, asthma, emphysema, rhinitis and chronic sinusitis.
15. A process for the preparation of a compound according to formula I in claim 1,

wherein the process comprises the step of reacting a compound of the formula 4,

HO
>{>=o 5
0]
10 4
with an organo metallic reagent derived from a compound of formula 2,
R7
N—R®
_‘_ ~ ’
(R%n
2

followed by the direct amide formation to yield a compound of the formula L.



