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i ncreased | evel of interest in histam ne 113 receptor agonists,
I nver se agoni sts and antagonists in the art, novel conpounds that

I nteract wybhod7geBs st am ne I n receptor woul d be a hi ghigengemshabie
contribution to the art. The present invention provides such a

contribution to the art being based on the finding that a novel class
of 5 cyclobutyl reverse ami des has a high and specific affinity to
the histam ne 113 receptor and have a supgrior drug profile. Sumrary
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and inhibits such activities as food consumption while minimizing non-specific peripheral
consequences. Antagonists of the receptor increase synthesis and release of cerebral
histamine and other monoamines. By this mechanism, they induce a prolonged
15  wakefulness, improved cognitive function, reduction in food intake and normalization
of vestibular reflexes. Accordingly, the receptor is an important target for new
therapeutics in Alzheimer disease, mood disorders and cognitive disorders, including
aitention deficit hyperactive disorder (ADHD), attention deficiet disorder (ADD),
cognitive deficiencies, obesity, dizziness, sc]iizophrenia, epilepsy, sleeping disorders,
20  narcolepsy and motion sickness, and various forms of anxiety.
The majority of histamine H3 receptor antagonists to date resemble histamine
in possessing an imidazole ring that may be substituted, as described, for example, in
WO 96/33142. Non-imidazole neuroactive compounds such as beta histamines
(Arrang, Eur, J. Pharm. 1985, 111:72-84) demonstrated some histamine H3 receptor
25 activity but with poor potency. EP 978512 and EP (0982300A2 disclose non-
imidazole alkyamines as histamine H3 receptor antagonists. WO 02/12224 (Ortho
McNeil Pharmaceuticals) describes non-imidazole bicyclic derivatives as histamine
H3 receptor ligands. Other receptor antagonists have been described in WO 02/32893
and WO 02/06233.
30 The compounds of this invention are highly selective for the H3 xeceptor (vs.
other histamine receptors), and possess remarkable drug disposition properties
(pharmacokinetics). In particular, the compounds of this invention selectively

distinguish H3R from the other receptor subtypes HIR, H2R. In view of the
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i ndependent |y sg&g%a;égdqlgvevg@{gﬂgp&ugﬁmme Cl- C2 al koxy; wherein R3
i s 15hydrogen; Cl - al kyl ionalTy substituted with 1 to 4

hal ogens; 5- 10- member ed het eroaryl%ﬁ@ﬁ%@ﬂ@%tltut ed with a
substituent select EdenE%ﬁd&ﬁ:sﬁ]ﬁx@é&éﬂt@@%ﬁ?&dnﬂgfﬂ—mﬁl@i .ogen, Cl-C4

al kyl, Cl-C2 al koxy, 05-Cl10 aryl, Cl-Ca allcylam nocar bonyl and
cyano; 20Cl-CA4 al kyl group optionally substituted w tﬁ&i substi t uent

sel ected fromthe group congisting of @d-C2 al koxycarboayl, .

5- 10- menber ed het eroaryl op [ \ 8 orRhore
Cl-C2 allcyl, one to four C?- , and Ca-cla
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25CI - Ca al kyl carbonyl ; ga__
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10 or a pharmaceutically accepiable salt thercof, wherein:
R! and R? are each independently selected from the group consisting of
hydrogen; |
C1-Cg alkyl optionally substituted with 1 {o 4 halogens;
C1-C4 alkyl group optionally substituted with a substituent selected from the
15 group consisting of OH, one to four C;-Cs alkyl, C;-Cy cycloalkyl, C;-Cy
dialkylamino, Cs-Cy4 aryl optionally substituted with a halogen and optionally
substituted with Cg-Cio aryloxy optionally substituted with one to two
halogens, and 5-10-membered heteroaryl optionally substituted with a Cs-Cio
aryl group and opticnally substituted with one to three C,-C4 alkyl groups;
20 Cs-Cycycloalkyl;
Cs-Cia aryl;
~(Co-Cs)alkyl-O~(C;-Cs)alky! optionally substituted with (C;-Cj)alkyl;
~(C1-Cs)alkyl-C(=0)O~(C;-Cs)alkyl;
3-8-membered heterocycloalkyl optionally substituted with one or more C;-Cy
25 alkyl-carbonyl groups;
Cy-Cyo arylsulfonyl optionally substituted with one or more Cy-C; alkyl;
5-10-membered heteroaryl; and
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of hydrogen, G -C4 alkyl, (- C4 al koxyl, halogen, nitrile

- S02C1- 4, - S2NHCI - 4, and - -g=0)N11C-C4 ; 30nis 0, 1, 2, 3, or- 4;
R5is OH -0 (G-C3)allcyl, halogen or hydrogen; R6 is hydrogen
Cl-C4 al kyl optionally substl tuted with 15to 4 hal ogens, or C3-C7
cycl oal | cyl - 00- C4 al KyLy4 ardEo-GrRllylene QOelPod cpeaticyl, rhe®@® etick ¢h-Co pikyiand bdch
substituted with 1t Il cyl,
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wherein R9 is hydrog eC%P SC ?@Lﬁieh%eﬂe%zle%%?lﬂ%%gu&allg lfgg.ﬁﬁg[tedl?e c}ﬂ;‘one or more

4 hal ogens, or C3- Crhadggensymd optjona S@W&M(V‘Fh O%ﬂﬁn\ﬂﬁe@léﬂzrﬂll@hch Co C4
al kyl i's optjgonal |y @sz?tall&)k‘} RPticMaliy sﬁ’d&ﬁhﬂe@ \i/lﬂp'bn&%r CHorélchyd, - alléx and
preferred enbodi nent of the I nvention includes those conpounds 15 -
formula | wherei n R7ORSRERIRSUDSIBHRSiyong P pore fresCa fintkslgminocasbepl, élel t hey
are attached, form aof-or tRo C,&y.all@! opfiolBRNRA Seheh@BOIIQMEtibfed #illone or
wherein said heterocyclic ring is optionally substl tuted with one or
two Cl-C4 al kyl; and™@#éndA%8%E of the carbons of said heter ocyclic
ring that is sepaleﬁtrﬁd’lgoy at least two atons fromsaid nitrogen in
said heterocyclic ri IS optlonally replaced by 0, S. NB?, or C=0,
wherein R9 iS 20 hydgi;I * Cl-Cs al kyl optionally substituted with 1
to 4 hal ogens, or CSGICE‘Sﬂ}j}ﬂloﬁtainkwsuﬁﬁm%ﬁhkyioAmR@eMer ei n each
Co-C4 al kyl is optio é ‘?th{;tute

I
A nore preferred enb ey 9@‘?{’%]8 ngﬂ‘é‘ﬁﬁf{jé’g{lﬁhﬁgﬁt‘@{ﬁhﬁi’?ﬁﬁas
of formula | wherei nfidd ﬂ&r@od@&onﬁﬂggtohmogm ) -C ki ¢ FOOaiRxY, vt SR,

they are attached, 2 nbered saturated heterocycle.
The most” preferred e % lwéﬁm%?oqﬂgﬁgﬁ%aﬁ’?’l on incl udes those

conmpounds of20f or nul aCy- Cy\kikyl@rusupl?&memuﬂy RutBtituted gﬁﬂﬂmmbmmdmt tsd)@teﬁlﬁolrome n

to which they are at hed r0|d|n r
embodi nent of the in%/r%; i ‘y{: koxc d‘gJ FE?B?I%IIEQF 8

ion |n udes
wherein Rl is hydr ogmmpndﬁyékubﬁudlt%wﬂrmelomdmmaﬁd@mucyl, tnedo dge -l akkyl,

R 6 is hyd rogen or cé{—&?cy@fo‘lﬂftyll, and Cg-Cyg aryl;
Cs-C1o aryl optionally substituted with one or two Cy-C; alkyl;
25 C1-C; alkylcarbonyl;
or Cg-Cia aryl-Co-Cs alkylene-O- Co Cs alkyl wherein each Cy-Cy4 alkyl and
each Cy-C4 alkylene is optionally substituted with one to four C;-C, alkyl,

R* is independently selected from the group consisting of hydrogen, C)-C4 alkyl, C;-
C4 alkoxyl, halogen, nitrile, -SO;C;-Cs, -SO;NHC-C4, and -C(=0O)NHC;-C; ;
30 nis0,1,2,3,0r4;
R’ is OH, -O (C1-Cs)alkyl, halogen or hydrogen;
R® is hydrogen, Cy-C4 alkyl optionally substituted with 1 to 4 halogens, or C3-Cy
cycloalkyl-Co-Cs alkyl;



Anot her enbodi ment of the invention includes those conpounds of
formula | wherein R? is H -7- Anot her enbodi ment of the

i nventi on {yaclbRsi1sshose conpounds of formula | wherei npdEBig2606f02977
Anot her enbodi ment of the invention includes the cis cycl obutyl

i somers of forrmula |I. 5Anot her enbodi ment of the invention includes
the trans cyclobutyl isonmers of formula |I. The nost preferred
enbodi nent of the present invention includes both the following cis

and trans conporids hfroded) QUL allcy]l optionally substituted with 1 to 4 halogens, or C3-Cy

3-(3-Fluoro-4-pyrrolidjn-1-yl gethyl - phen - ) n '
10( di net hyl ani g)é cycloalkyl-(¥0~c4 allgx, A4 ere?n é/a%%l c%- Slsoc?p%gl?all?(%u rstqt%%(e)élwi&aocnled

[ 3- (3- Fl uor o- 4- pyr r obifslir@y 12 ¥ikgrwehy| - phenyl) - cycl obutyl | - pyrrolidin-

1-yl- neth - . 3 .
313 Fl vor o 4 B iohydipasn Oy Perelpl tiorel FHSesioash wish & dndcbalessasy oF Gara

et hyl - met hyl sam de; &bRalkgr-Chtanes;4- pynol i din-1 _ -
37 (32 Fl tor o- 4 9t PORTHPH £ag orab it BHCG BBy P SDURHHBAT Bigipts Pam e
met hyl ar ni de; 4-, 5-, 6343 7@hehed $dérbeyc)ic ZngBittycln gyd hedrodche ridg is
-yl et hyl) - pheny_l ] Cygplti%gﬁltyy slu%as_timgcgd ‘B%}{ ror?e:l (i)rdliw%_ A:l_»é,; élﬂﬁ;t Qn n\?fﬁ'e?éin one of the
carbons of said heterocyclic ring that is separated by at least two atoms from
10 said nitrogen in said heterocyclic ring is optionally replaced by O, S, NR?, or

C=0, wherein R’ is hydrogen, C;-Cg alkyl optionally substituted with 1 to 4

halogens, or C3-C7 cycloalkyl-Co-Cs alkyl, and wherein each Cy-C4 alkyl is

optionally substituted with one to four Cy-C4 alkyl

A preferred embodiment of the invention includes those compounds of

15 formula I wherein 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;-C4 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

20 hydrogen, C;-Cg alkyl optionally substituted with 1 to 4 halogens, or C3-Cs
cycloalkyl-Co-Cy alkyl, and wherein each Cy-C, alkyl is optionally substituted with
one to four Cy-Cy alkyl.

A more preferred embodiment of the invention includes those compounds of
formula 1 wherein R” and R, 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 R®, together with the nitrogen to which they are atiached,
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 C1-Cs atkyl.

Another embodiment of the invention includes those compounds of formula I

wherein R® is H.



3-(2,3-Dichloro-4-pyrrolidin-I-ylmethyl-phenyl)-cycl obut anecar boxylic
acid di met hyl am de;

3- (3- Fl uorwo4o@yass i di n-1 -yl met hyl - pheny1l) - cycl obut anaganaeyiéesci d
et hyl am de;

253- (3- Fl uor o-4- pyrrolidin-1|-yl nmet hyl - phenyl) - cycl obut anecar boxyl i cac
I d isobutyl-am de; and

(3- Aza- bi cycl o[ 3. 2. 2] non- 3- 343 (3-fluor@=4-pyrrolidin-1-yl methyl - ph
enyl ) - cycl obut yl Frrefhethes¢abodiment of the invention includes those compounds of formula I

[ 3- Fl uot 0- 3- (13- flyd gﬁ9ﬁ4spyrrolld|n | -yl met hyl - pheny1l).-cycl obut yl ] - pyr
rolidin- r 301-y anone; -
[ 3- (3- Chl oro- 4 pyr r oﬂn@thqr-embyﬁln@mrgﬂthqamwgl) imgluges be eisoyelpotid tisomsps ofe
ridin- 1-yl-
3-(3-Chloro- 4 pyrro i 'di n- 1- | met hyl - pheny1) - 3-f| uor o-cycl obut anecar bo
xylic acid i Sobutyl - fmethgrlen %ﬁﬂ:@gnt of the invention includes the frans cyclobutyl isomers of
53- (3- Chl or 0- 4- gyrl@lg di n-1-yl net hyl - phenyl) - 3-f | uor o- cycl obut anecar b
oxylic acid cyclopro | met hyl - am de;
[3-(3,5-Difluoro- 5% wstdirpered prakadipant sh@ﬁﬂf)smy inventien inglpdesobnti §he]
pyrrol idin-1-yl Wﬂ anscompoundsoffonn
3-(2,6-Difluoro-4-pyrrolidin-1-y hen 1% 3-fluoro-
3- (3-F1uoro~4-pyrrohdm- -ylme yl-phenyl)-cyclobutanecarboxylic acid
10 dimethylamide;
[3- (3-F1uoro—4—pyrrohd1n—1-ylmethyl—phenyl)-cyclobutyl]—pynohdm—l-yl-
methanone;
3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
ethyl-methyl-amide;
15 3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
methylamide;
3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
methylamide;
{3-[3-Chloro-4-((R)-2-methyl-pyrrolidin-1-ylmethyl)-phenyl]-cyclobutyl}-
20  pyrrolidin-1-yl-methanone;
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-flucro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutyl]-pyirolidin-
30  1l-yl-methanone; ‘
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic

acid dimethylamide;



10 cycl obut anecar boxylic acid net hyl am de;

3-(5-Chl oro-2-fluoro-4-pyrrolidin-1-yl nethyl-phenyl)-3-fluorocycl obut
anecar boxywigGo@giseh2s sobut yl - am de; PCT/IB2006/002977
3-(3-Chl oro-4-pyrrolidin-1-yl nmethyl -phenyl)-3-fl uoro-cycl obut anecar bo
xylic acid ethylam de; '
153-(3-Chloro-4-pyrrolidin-I-ylmethyl- phenyl) 3-fl uoro cycl obut anecar

boxylic acid nethyl - Etet rahydr o- pyran-4 y'I et hyl ) -am d
3- Fl uoro- 3- (3-fl uoro 34(3ﬂﬂ%ﬁwwﬂldln-wmlmh%aﬁmrwelobw&-a%%%m*oo

xylic acid net hy[lyqqﬁe ;
{3-[3-C al oro-44(R) - rrethyl pyrrolidin-1-yl nmethyl)- phenyll 3-fluaro-
20 cycl obutyl | -pyrr o$'K?dcﬁﬂff‘%?m%@lﬁ'alnﬂﬁémﬁ?henﬂ) -fluoro-cyclobutanecarboxylic

3-(3-Chl oro- 4- p)églgqgobgw%mmél -phenyl) 3-fl uoro-cycl obut anecar boxy
lic acid cycl opropyl me g}l-rreth I -anid

3- Fl uor o- 3- (3- f | uor 03436 pli@dirwaﬁohd@-1y31we@mhe@ﬁ)e%§1&9ro-&xﬁé¢‘wa%°a?b@w}cbo

xylic acid clinmgti mé&(ﬁ‘ﬁpr%?imeth 1-am1de
253- Fl uor o0- 343-fl uotr 0-4 g net hyl - )frrol idin-1-y t hyl } phenyl | -

cycl obut anecar boxyl i E? @St %QIWTP&FFP]&FBH -yimethyl-phenyl)- 3“ﬂ“°1'°“°Y° obutyl]-

[ 3- (3- Chl or o- 4- pyrbiedid- ey dbdnars; hyl - phenyl) - 3-f [ uor o- cycl obutyl]- (2, 3
- di hydr o- 5H benzo| f oxazepi n-

3-Fl uoro-3-(3-fluoro kzuWF%W%PW@‘M‘Y‘H@WC@GME%yi‘imcycI obut anecar
boxylic 30 agid c?&lﬂ)ﬁka%@daﬂﬁxyhc acid methylam1de

3-Fl 3-(3-fl din-1- th | obut b
xyl i go;gl d ((at hyl - uoro —?.’]-8%&%09- uolrg]- &P o]ﬁn 1¥'lm£thy?n}\{en2/1) Syl‘ﬁlorl%-u anecarbo

3-(3-Cnloro-4- p)é?dl&iu&dﬁbdarﬂoxﬂiclm‘ﬁIigbbutpmjﬁiya,) 3-f 1 uor o- cycl obut anecar bo
xylic acid methyl-( 313:-Ié'%&ﬁgrlo:&gyrnioﬁlﬁhﬂ_—}%fngtlhgﬁ%hg%lrl?—j—ﬁlrlrci)rg-%j.(clobutanecarboxylic
acid ethylamide; |
15 3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluore-cyclobutanecarb oxylic
acid methyl-(tetrahydro-pyran-4-ylmethyl)-amide;
3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic
acid methylamide;
{3-[3-Chloro-4-((R)-2-methyl-pyrrolidin-1-ylmethyl)-phenyl]-3-fluoro-
20 cyclobutyl}-pyrrolidin—l-yi-methanone;
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic
acid cyclopropylmethyl-methyl-amide;
3-Flnoro-3- (3-ﬂuoro-4-pyrrohdm-1-ylmethyl—phenyl)—cyclobutanecarboxyhc
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-5H-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;



3- Fl uoro-343-fluoro-4-((R)-2-nethyl -pyrrolidin-I-ylnethyl)-phenyl]-
cycl obut anecar boxylic acid ethyl am de;
53- Fl uor o-Wolse7foks1as o- 4- pyrrol i di n-1 -yl net hyl - phenyl) - oyalsbossasecar b

oxylic acid isobutyl-am de; [3 -Fluor -3 -(3 -flu oro-4
-pyrrolidin- 1
-yl met hyl - pheny1l) - cycl obut yl ] - pyrrolidinl -yl -net hanone; [3

-Fluor -3 -(3 -flu oro-4 -pyrrolidin- 1 -9t m ethyl-phenyl)-

cycl obut yl ] - pyrr ol i di-(BLOhldroyd-pyvelifiari eybapthylrptienyl)-3-fluoro-cyclobutanecarboxylic
3-(2,3-Dichloro-4- rold din-l - vl:ngt hyl.- phenwl) - 3-f | uor ocycl obut aneca
rboxylic acid d?ﬂ%%@t’lygg'%%tﬂyl Py%ﬁuq? Iﬁ‘%{e@ﬁ %nrl\'%ﬁ%on is also directed to -
phar maceuti cal conpo%Fiubwed-f3eflucte-&-&R)-Bgnethylipwodlider-dmethgDghériytin t hat
may be treated an | Z] i, ine-3 - receptors, the 15

conposi tion con%’?/cll%ol"ﬁié&g%gﬁ%gﬁlﬁgﬁ%?@%f nula | and optionally a

phar maceuti cal | y acc®phatlE(3efuord-¢pymrolidin-1-Jlimethyl-yphesyi}-cieivbiisncatrboxylic
directed to a -ho f. treatnment of a disorder or condition that nmay
be treated by ﬁ%lgbsg‘%"ll 1i'a&1rg§ehi stam ne-3 receptors, the nethod

conpri sing adm ni st ei3thgpre-3-(3ilnwmvedyrohdind elineliyl phatyDicy e etputglpyrmlidin-
conpound of 20 f¢ -?}é{b?nclne- This invention is also directed to a
nmet hod of treatment of a disorder or condition selected fromthe
group consisting of @djsessi(dfivomdeyrdidiod dimehylpbinyRoptivenillpymolidin-
anxi ety di sqpdek Sa. |t di sorders, Al zheiner's disease,
attention- ngi c??d Hllcé{s%glﬁu %’ra\ﬁ?ADD) , attention-deficit hyperactivity

di sorder (ADHD), psyZ{et-Pishlopsd-gysdiditel-gmetylephsnydl--8pefer s, obesity,

di zzi ness, epil taH DRI Gl Rf SRy 1B ratory diseases, allergy,
al l ergy- induced airway responses, allergic rhinitis, nasal )
congestion, all ergi clHbhtyesiondnalse dimsted tp pharmiagaytead aernensition for treating a
cardi ovascul ar gik$8858 cofli8iPRA SIS, bel thetePby hhBEdniziddYREImiAEE ¢ pﬁt@rs, the
notility and acidic secretion of the gastrointestinal tract, the

net hod conprf si PRIRASHIPH PIPRFSINgg: ctoalpaur%e%fﬁmiﬂ e Satigplly g Pharmaceutically
treatment a conpRunshi®adfigr mula |. This invention is al so
directed to a pharmaceutical conposition for treating allergic
rhinitis, nasal congd¥t #yantion g afserdireied &hgaritiodnolcEvprang iof g: digorder £4
H3 receptor ant ag@pics!macipobddenttd bpailbdizngOhistamPbar B, itEhlethod
acceptable salt -10: thereof; (b) an Hl receptor antagonist or a
phar maceut i cal | PERIEDS1 WBIsERet o 1HBrEYHL inggieed e@wﬁ FoREICHaR Sorpeat of

accept abl e garr femiulaherein the active ingredients (a) and (b) above

are present in anmounis that.render ihe osition effectiye |.n
treating allergy rhihti ?"é’?ﬂt}?ﬁslélagffd#l‘ﬁ‘ét%‘f?ﬁ Ttheq) ‘I[’}e‘?edf‘”&e"%(?xde‘%‘iof‘?fﬁ ot

condition selected from the group consisting of depression, mood disorders,

Q)

schizophrenia, anxiety disorders, coguitive 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 écidic 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



5This invention is also directed to a pharmaceutical conposition for
treating ADD, ADHD, depression, nood disorders, or cognitive
di sorders g@miii@bng: (a) an H3 receptor antagoni st conpeymdofoozer7
Formula | or a pharmaceutically acceptable salt thereof; (b) a
neurotransmtter re-uptake bl ocker or a pharnaceutically acceptable
salt thereof; (c) a pharmaceutically acceptable carrier; wherein the
active ingredients (a) 10 and (b) above atte present in anounts that
render the conpaighdof,qp) ﬁfml_e:febépmahtagdrﬂseartaiphgrnﬁwh&ﬁgiamptam@ﬂtthereof
ers S, i nv

di sorders, and co tiye disgor ntipn.is

i rected toa pABEbE REPHHRC BapaHls SHGr it o ouina B A o
formula I, wher Qb)mbme@reseﬁslsarﬁmmﬂmeﬁdérh& @i Psitin effeatbie igeating
conpound of the h .an qﬁganonetalllc r eagent

derived froma & ‘?FE—‘()NE’HH“ o?aS?ISP?ﬁﬁgfﬁmé’fa‘Wﬁ@né f%2 foll owed by the
di rect ami de 5f or mat i Dis inPenyibeisdisa dﬁenmaumﬁhmhademmf@m@suhﬂod for fréatihge
general formula | ac to the i nventi when a.radi cal
50 mono | or A3 A Pieisle, Mol ieoRae S FoRetHE 1 68
at any desired m&edeb«aﬂ;(rsa)gomstmbmﬁamdtohmmmh& oBd pﬁaﬁdaceﬁcsnry adlﬂé}ﬂébleesalt
radi cal is pol y uted, said substit be i

di fferent, unl e %r@ra\/ﬁ ety are"“ﬂ%ﬂi( r%ke 9%“‘*(3?3%50’9&' a@‘ée[?fagesah
ant agoni st s of tﬂeasotir(c/)erpmammuemnallysedepthblé wmérr‘em&imgn,e attivepagrédiad (a) ,
ADD, ADHD, esit nxi et i.sorders iLrat Or Y . 2

Respiratory @ i sea%/qab%gl{ i ﬁ%gen% RN grﬁn&%f compeog gﬁ%c\t}ien@ egtmg
i ncl ude adul t rdsmess'mn,(mqudlsstdmsamdsymntmnisprdexsut e respiratory

di stress syndrone, b’h%'ﬁlbénttl'ox? is also directed to a process for the preparation of a compound

according to formula I, wherein the process comprises the step of reacting a

compound of the formnla 4,

}——<>=o ;
C
15 4
with an organometallic reagent derived from a compound of formula 2,
R7
\N-—Ra
_l_ 6 >
(R
2

followed by the direct amide formation to yield 2 compound of the formula I.
In the general formula I according to the present invention, when a radical is
20 mono- or poly-substituted, said substituent(s) can be located at any desired
position(s), unless otherwise stated. Also, when a radical is polysubstituted, said

" substifuents 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,



WO 2007/ 049123PCT/ 1B2006/ 002977 -11- chronic bronchitis, chronic
obstructive pul nonary di sease, cystic fibrosis, asthma, enphysemm,

rhinitis awe 26dwoasnhs Sinusitis. The phar naceut i calpcaasposotéon
and nmethod of this invention nmay al so be used for preventing a
rel apse in a disorder or condition described in the previous 5
par agr aphs. Preventing such relapse is aﬁ onpl i shed by adm nistering

to a mammal in need of such prevention a“‘conpound of fornula, a
descri bed abovethronic brongis, 6ﬁ@%‘f’ SEEHCHENPUTAYSY Hig52se @EopRbraEs shwa,
part of a conbi gahi ent Refidd e Heishl. their adninistration as
separate entities or conbined . in a single deliver sgstem whi cq b
enpl oys an ef f ect i velhgpbampsenticah capRATIING 2 nﬁﬂl"gg’%ﬂ?‘ VRBIOB R 5 *%10
general formul auéed%&;p@&nﬁﬁ £6dlipYe il IRoMEr & fundlionidaerldl ianhagetibss ,
such as cetirizine (ZyrtecTn), chl ?_rphe_nira ',g}ep Chl ortri_rre%onglg%, i

| oratidi ne (& apPdrearepipy Proyesing 8h &f'epas F&cﬁ“’é‘g’hl Y agpinglezipg 1o BaTHa
(A arinexTM fofy febifotlsh@réRMonQlcodbduda of Brinklh Déstdestribdtasbave.

congestion, and allergi¢ congestion. The discl osed cqonpounds. al so
be used as part of %&FFBWPSPP’E}PP“P%‘P%;?O Besusp ?:Wi‘ffi(’g@ °?‘ﬁ€if’?mg%¥erapy’

adm ni stration agniRpake! MnlRitatibess Spareedaiingbricombingd gl singleldelvery
system which enploys_an effective dosg of .ni stami.ne 113 ant agoni st
conmpound of gen®EM: FHGTRIOpS %Th"d:t%&%veéf’fee%ft ﬁ%@%g ?3 Sptagonist Sompoand of

neur ot ransmipt egeneRY PR Dl ke ffedivargbe sf af histaniho tHlaassdobisgsuch as

reupt ake bl ockers  will include the seroton]n-sel ective reuptake..

i nhi bitors (SSRPCHEFIDE| @@J‘%"(EMS’L PHP@WE%%WW[?B% f"ﬁaéﬁ("gr @%%’?Tn“i):

and 20 paroxet i pRofel@ie (AMgra™®y, of @8kicRhESd (ClainsE™Mp Fud Mhenreatheanant ailergr

nor epi nephrine reuptake, i nhibitors _for treating ADD, ADHD,

depressi on, oIS BFsgkaoReesiin, EGSHiFrEle GAREE OBy der s . The
conmpounds of the premgnfisciossaBnbandsmyy higo/te wpd bepit of erbmbisatindherapy,

therefore may occur.in, differ.ent. enanti oneri.c configuratio Eoy:. a
|, as depi ctléd HGtdine ber pqrumsaen &3 fepéﬁgﬁ%hger?eorrscfmcllngg et g% g rdgl,rl‘%élnd
ot her stereoi sSOBRem, &hichkephysmoeifedtvetings of ebistaming Fi3antagoradt céropavnd af
I, as well as racem an t her m.xtures thereof. (YA i S
can be obt ai nedgwrr&&w?ﬁrétaﬁcgﬁg ,eﬂ)g(ﬁl(‘:’ﬁ ‘f%e 8§tai %egfom%%% eﬁ'? %{%rltlaké SD%EE.&'
optical |y sel ecEBkampléseafatcimdtiansmitter ruptake bigekephvitl isdplerthe seavfoninsel¢ptive

preparation of the final .pro 2O i 1s int it e

i nvention al so Fer‘fgﬁa{ﬁ%érgﬂ ltgﬁt @gﬁcﬂﬁ"if 1eRFe %géﬁmuﬁi %“?9*9‘\%/(1}?%’%5‘"‘2%%‘1 :
identical toot hosexdtias [Harith™), Br hoarsBlettive serofotin, doptimink er dosepineplvint rapakor
nore atons are replaced by an m ing, an _atom C SS,0r mass ..
nunber di f f er ent?PfHEH %e‘?‘/ﬁ&f‘%ia‘é)?qmg@%r gq‘?ﬁgfﬁsmr‘i‘u s nﬁgoﬁ%eﬁ’ Vo f %’Ls%nm&"? n
nat ure. Exanpl egiseddedssot opes that can be WO

2007/ 049123PCT11B200 ]éoch%ggugds- c:yli%ﬁe present invention may have optical centers and therefore

may occur in different enantiomeric configurations. Formula I, as depicted above,

75 includes all enantiomers, diastereomers, and other stereoisomers of the compounds
depicted in structural formula' I, as well as racemic and other mixfures thereof.
Individual isomers can be obtained by known methods, such as optical resolution,
optically selective reaction, or chromatographic separation in the preparation of the final
product or its intermediate.

30 The present invention also includes isotopically labeled compounds, which are
jdentical 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



i ncorporated into conmpounds of the present invention include isotopes
of hydrogen, carbon, nitrogen, oxygen, phosphorous, sulfur, fluorine
and chl ori we,208mabzas 211, 3H, 130, 110, 140, 15N 180, d@iB2d0500293lp,
32p, 35n, '8F, and 38ClI, 1231 respectively. Conmpounds of the present

i nvention and pharnaceutically acceptable salts of said 5 conpounds
whi ch contain the aforenentioned i sotopes and/or other isotopes of
other atons are within the scope of this-lZanvention. Certain

i sotopi cal |y | abeépeka®e e vitsouads dittke }&Eﬁﬁﬁnvenhmvémhlﬁeﬁsptobesroféwdmgéle

those into which yadi pactive |Iso )
i ncor por at ed, aF‘"’éﬁ‘ﬁ‘s BifTQEeT; PRYEPT h%t‘%g‘?r%‘?‘s ﬂ{l}wﬂé ?]?"3?15’ %nlgs éﬁgned saehyas il Fy
assays. Tritiat &g, 'ic, l‘hndﬁaafsb)odkiﬂwm 31pj ¥pt &peframed pi01L i’zaufeqrebgfvely

preferred for their atiagn.and det
Further, substi okl SRS AR, B s o g
21-1, can af for dorguhdi thﬁH’l&hﬂaﬁﬁhé hforeaditivntdiyespasasdibt othey ifotapas of other

bol b f
0t T 800 b0t L% AR i S5 el MR b

ci rcunstances. of the preseptinsdritibnitfbuxample thopasiotwiich redivdctiveigotbre suhes ; H
such as 11C, 18F, 1.3 sef
Topogr aphy ( PET)'“}'Cé1 ga’ieégcofpc?f:al@x%%uﬁe?ﬂén Vi droétsgb@}rgggkﬁﬁlg gﬂ%l}?%%?‘“‘ 83
Anxi ety di sor demsitiates; ke, aﬁ@car‘mnah%pj_g, ‘4@eswma$ arze@ttlauimi)emryfemds’fbr their,
pani c di sor PTSP. and. sac i et S

?1 ex 5 ° re}a:ép joli a1 getec%%ét)? ﬁﬁrtﬂt!a' ﬁlpbg'ﬁﬁtlonl\@ 31%471&% e§such

i ncl ude, resse m xed anxi ety

mood, di st ur banaedemfenumnmm,c?ﬂ caandfofieraix thdragéudic ad‘bla'ﬁg@ I@Gﬂllﬁ@é ﬁ‘@@cﬁwaéﬂﬁd
depr. essed mood. bty FPL & JelucR dobdoen
to ADHD, attent F“g%‘g“" ko S Jg’g’&ﬁ’lé %&B&%ﬁru ivo MET or, ool osds®

adj ust ment or cogpirdments adﬂslmn@em&!hhmefvmdg@meaiﬂcmﬂﬁ@aﬂ condi ti ons.
Psychotic disorders ¢ngchide for exa 15%‘? ;ggghfagctd e 16 9 GRI i

and schi zophreni a; sleep disorders inc exanple, har col epsy

and enuresi SIS 25&Exsafy isPositron W@um@dhnezr@har(PBBhéfP@l%f% CHRMTERE FRSFIRE
treated by the ¢oppound, osition and nethod of this invention are
al so as foll ows: epres§3| 0 i ncludin for exanple, depression in

cancer patients, dephesgy drﬁotdﬁfspa‘ﬂk‘ien s rexamplat seeprrkized SEEty Aiordsr R

infarction depraggiyonpr H{)ﬁrﬁss%'cﬁﬂalbﬁhgpﬁirs&@é}t BoVit ahkoRIiBRcIude, for example,
i mrunodefi ci ency virus Subsyn nptomati c dep r€55| on,

depressi on 30 i Henrpsek mped %?ﬂaﬁm“@&é@?‘hfkfpfeéseééﬁ?@s §1}SB‘FP3“?F’B? gonduct,” and

depression, Hi ngligedeRinnosiRe PSR M de Jﬁ&é‘d&lr]ﬁ&ﬂt Coghfiesditopders i@lide for
abuse |nduced depressi_on, ost artum

depr essi on, tre&t4HNG R éf‘41 HE} B‘Feng‘g’;‘?e%?é %??H‘JDE M)&c’%‘?’@ﬁt{?ﬁ

psychotic depr e2§ufhentPOS Eogsﬁtrve KEsc®RY &6 kD Renefi? Uhahal Riondiis.n Psyakoticc

depressive disorders include, for example, schizoaffective disorders and schizophrenia; sleep
disorders include, for example, narcolepsy and enuresis.

25 Examples of the disorders or conditions which may be treated by the
compound, composition and method of this invention are also as follows: depression,
including, for example, depression in cancer patients, depression in Parkinson's
patients, post-myocardial infarction depression, depression in patienis with 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, ireatment-refractory major depression, severe depression,

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



-13- illness, including manic depressive illness with m xed epi sodes
and mani c depressive illness with depressive epi sodes, seasonal
affecti ve Wos9§#Rs123 bi pol ar depression BP |, bipolar dqm»[ﬁggjugmzﬁﬁ
I1, or major depression with dysthym a; dyst hym a; phobi as,

i ncludi ng, for exanple, agoraphobia, social phobia or S|nple phobi as;
eating 5 disorders, including, for exanple, anorexia nervosa or

buli m a nervosa; chem cal dependencies, 484 udi ng, for exanpl e,
addictions to aliﬂmdmlmclu;hngahm deprmdnehﬂmﬂsmwithnﬁkedtebﬁfdes and manic depressive
psychosti mul ant s, |d agonj sts, .
phenobar bi tal and"s ﬁ'ﬁﬂd SBW? lﬁlsaci & Seaﬁolnc%oa?feﬁ%‘}% é“&f&%?ﬁi“ dSptession B 1,
benzodi azepi nes lap[damiep:esmqnsmb ﬂoanmamedqamssbmmwsﬂ%&mk,i dysmylmﬁ phob1as
di seases, includ %dm {?r %8 Pleeh oda 1a somag bParkl nso E di seas
neur ol epti c- i nduce ar ST ar di Ve ay8R e §1§“p Saepas h@atmg
i ncluding, fof clisndsks mcﬂleimweexamwpar@ta(h mrtrdsa \baﬂmliihﬂrned\m@a}rdﬂlah&al

w t hdrawal syndr d t disord

apat hy; bi pol ar ‘% % 1‘%&% % %‘é‘fnpgtue&ds%&lﬁ ngeoq"(?ﬂrcfﬂ {1 Wqﬁ%ﬂ’[’%@
stress; conduct a@idsothderpsyd;psﬂnmmysn ootfihéey dizroin s endt ather wpiids ('H‘gdﬁlBiS,
such as somatiz ve [ aln di.so
hypochondr i asi S%E&% d"ﬁ %Q%E i géb %%?Sﬂé%&gh%; ?8 aelggbn faz%)m&s g%({r%t ?r’
and somat of orm I‘mhomm@ nmhstams,ef'aﬂumcv b distases, duchuolinge f@ ; eximple xdeambtiaoin
dl sor der S, ITPd’]I aParIQIBBfPs?' &lgeg.géal neq?bflé ﬁ@gndgéeﬁoli)?r%nm %{ '&h?ar cﬂve dyslcmesms
neur opat hy, post-traumatic stress di sor eal

dysphori ¢ di sor depdaclepdedliding, cféx/ek@mi@rheatlmhh gepociated ; wr@smiscﬂlpodqsordm "
syndrone, or a ur e

response to SSRWPQ%?%}D?E@H gr 532#%%%%@?2% egaé dﬂe n?aqll;sﬂast&lfds ag’[‘i%? pipolar
response; and t idsogiesoplaenis fhiime Lﬁ’.wd#gmﬂ'odﬂ@m@ eorsaqyfes glzess . conduct d@r@n
exanpl e, the magRbmiRicneRd:@l tifadbeat ﬂ?d?ﬁer@r sugﬁ EYE bl dGrdr,

human. As anot hef exanple, thé mammal I n need of the treatnent or
prevention ney [senversiamnAiapden mein diserdera hypashendrigsiprhedyredyererpla| disprder,

acceptabl e salt %n@ftfeﬁeﬁ@at&pm&ﬁ?d&d%t)mﬁtgfoﬁﬁlmé 1h£HﬁJc1ﬁ€qge tiR1a861 gisorders
addi ti on and base salts thereof Suitabl € acid addition salts

are forned fromBeieriopisorlersymsniAorrPeYtion! deflantdisqernprripherslneptogehy;

the acetate, aspéitatatid iERaLRerde Difelifoal Dt RYGALES C@Jomf‘a%feclﬁc
bi sul phat e/ sul phate? bor at e, camsgl ate, citrate, edisylate,

es
formate, fumar atSvelopnegiel dptdstse SSBT (PeRace, YRdremP-offat oatient’s fitire o

hexaf | uor op haws p hgdiRain Blsﬁﬁﬂﬁﬁ}ene M@r o Sbkpt!hb £tk ox el Fenod of satisfactory
act at e,

hydr obr om de/ br om de %( J og fggdﬁg eﬁﬁi hi onat e,

mal ate, mal eat e “SREFETAE & dspdsr HPRINELPHCie I3RSk e, napht hyl ate, 2-
napsyl ﬁt e, hnl C;)tl gat E aﬂi\b:tahﬂﬂeﬁthermﬁnaﬁaeén ¢abaite, teﬂiﬁl@ﬁti dr@fe@entira]ﬁmgﬂaea
-14- phosphate r og at rogen ate, saccharate
stearate, SUuCCi E‘é’f“@ ‘gﬁ?‘ﬂbﬁ% %s*g‘FH% ﬂiﬂnfg‘r‘%l o‘TeSE‘FEE ORPLeVE{op Jiay

Sui t abl e base s&btsaanml bherko sfhuaenbases whi ch form non- tOXI c salts.

Exanpl de the,al t hi
chol I ne. 5 di%et hyl anP R Rds N p B G AEESESEpac pEpmEu Tt oo

megl um ne, | am neid apditiessid bage sslsdharef. t r omet ham ne and zinc salts.

Hem salts of acids a o b e | e .

hemi sul phate and hemﬁggplglaﬁmaggﬁ?%saﬁs are ?Onne‘ﬁigeméw VP@&%% nofit g fas-
salts, see "HandeoieoinciRda thrnmetate] as:pbrtﬁalHeﬁzoafbDb&wlateebichzb&;ate/carbonate
Sel ecti on, and ! | -an

Cor many - 2000) . RephYaibAll oRAE, HEldRH bt SR el 20RER Pt
unsol vated aifd sbicepidted f ghwenatelhe gleurmaepl va]bmﬂuomphmﬁdteher chibentae,
descri be a nol e ?&:ﬁém&%%hl%édﬁfO‘Eﬁérbﬁbﬂ%e}b 011‘118 &'ro%dfaehodl B, I{‘]sé/ r(};[la{té) n

and a stoichionmetric anpun
lactate, malate, maleate, malonate, mesylate, methylsulphate, naphthylate, 2-

napsylate,  nicotinate, nitrate, orotate, oxalate, palmitate, pamoate,



15 pharmaceuti cal | y accept abl e sol vent nol ecul es, for exanple,
ethanol. The term ' hydrate' is enployed when said solvent is water.

I ncl uded wWyighioghgsppszscope of the invention are conpl exescSiiGhhsAserr

cl at hrates, drug-host inclusion conplexes wherein, in contrast to the
af or ement i oned sol vat es, the drug and host are present in

st oi chi ometric or non-stoichionmetric amunts. Also 20 included are

conpl exes of the drug containing two or mift-e organi ¢ and/ or i norganic
conponent s whi ctphawhatplbydreges phosphateidirdregen ghosplnte, sacohastit. Gipertae guccinate,
amounts. The re%%r{gsypdmhmmq@aﬁp@m oni sed, partially ionised,

or non-ionised. For a review of_ such c | exes, see 3. Pharm Sci, 64
(8), 1269-1288 by HaPuilbleabnse salin are ’iogm frope asen arhiddy form npwstosicesrlies
to conpounds of Fhafplt Qinklubd)ClddQInEhieENEBRIkD Berzafihd,S caRfhy atkstine,
and conpl exes thereof and to sol vates and conpl exes of 'salts fhereof.
The conpound® ofdiatdanips, e didlagHng. nelygae dpigsoumdgnesiimf ompglpming, g@lamine,
her ei nbef ore defjoRgGim,isBEhH At tRnineRRY %iPLRNS and crystal habits

t hereof, and isoners_t hereof (including optical, geometric and
tautomeric i somers) Bemisgisefaeifs aid taessimgdlsade oresddp eamplp, hayardyte
conmpounds of forgehé@nitalcia@&Gapounds of formula | containing one or
nmore asymmetric carbon atons can exist as twg _or nore stereoi Soners.
Where structural isof® 8 rapew g avitable palts isey eHendgook phEhammapgypical Salts:

barrier, tautoomPhdgertics08aRIctis) dnd tdddt QYIS Nindl Wakhu@f CWiley-VOHS Welfheim,
t ake the formof pr ot o tautorrerlsmln conpounds of fornula I

cont ai ni ng, for GerpawY,; an imno, keto, or oxine group, or
so-cal l ed v?l |e|nce taﬂlhd)éﬂh{poﬁlliﬂs:df ﬂ@ﬁm&i&gﬁmy\/@kﬁhﬁwgﬂ{ @isBlvasd ﬁﬁ@gm&aiteﬁ
noiety. It fo t a single c oun exhi bjt nmore than one
Cype i i someri S B b ao Y i FretREre8s JEate 4 HEepIE SarpleF RUBRET 6

are all stereoi smmozﬁpouﬁd g oile tifiveRtions @i raS st&iﬁliioﬁlelﬂb odidunt of Qﬁlﬂ’&)tOanore
t he conpoun of .formul.a in di 0 ds.exhibitin r

one type of %sorl?g?rf”??ﬁ hcéarlhi ?!ﬁlf ee§°q‘ge?“g irg SniF eex?’H%lF’eS%am @6

i ncluded are acMydmﬂdusenmoyadwhassai(ﬁalvbammmrel n the counterion is
optically active, fo | act -1 ysi ne

exanple, dl-tartrat eﬁjgﬁlégjlr%éhr%lthﬁl K& Q%d%nllng? 10%%/ T V\Pleéesl gh a(flgﬂa'a]:es
t he term "hal 0" dngshostsiacdutiar eumplemem@merdmsm‘ dontrst tec the aif @emdntionsd sahdtes,

29 nerer o o0 SO BRSSP ch R A b 35
hydr ocar bon Q@r o unrlivlad amgompbms bf the dingocantaonngdivo ivs maredorzaned ardés irfogganic

I hyl ,
exanpl e met ny S{S}%}P&ﬂm}tﬁl el Jnay ‘be R]t‘ %&Yc!hioflﬂknﬁugryﬁ(n- toﬂﬂzwﬁ{étnc %ﬁlgunts The

15butyl and t-b so applies i group carrie
substituents or rgsyliing complexes may be 1omsed partiaily ionised, or non-ionised. For a rev1ew of

such complexes, see J Pharm Sci, 64 (8), 1269-1288 by Haleblian (August 1975).
Hereinafter all references to compounds of formula I include references to
25  salfs, solvates and complexes thereof and to solvates and complexes of salts thereof.
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 L.
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, tantomeric isomerism (‘tautomerism’) can occur. This can

take the form of proton tantomerism I compounds of formula I containing, for



substituent for another group, e.g. in -0-(C-C4)allcyl and
-C(0) (4 -C4all cyl . Unl ess otherw se indicated, the term

"(G - C4) al Wowie4ees3 used herein, includes strai ght-chaigcmagetheboasehed
al koxy groups and includes for exanple nethoxy, ethoxy, n-propoxy,

i - propoxy, n-butoxy, i-butoxy, sec-butoxy and t-butoxy. 20Unl ess
ot herwi se indicated, the term"(C2-C6)al k)l ene”, as used herein,

el udes a di valent,r adl Gabo deky Ve bdhe By 5 @Xgm;flfe@%@n&rmmoﬁl@ﬁm%

al kane cont ai ni ng nfrl%m;mz
(G C6) al kyl ene radpaaiswhiclecontainiaplacomestic BIOW IirfelltT(V@ timt e single eprepaynd may

1, 1- et hyl ene), t6£11u &h%étﬁaﬁ%nétép fggog& ylene), tetranethylene
ex

(1, 4- butyl ene), arret anet hyl ene. 25Unl ess ot herw se
i ndi cated, the ter m Ih(smaedO@)tbydh@attdpyldf thewrea@édmﬁetmi are allngtbrgefemners,

S At e, TOBOCKELA G RERBCUE icREAURACKE S bl 671 ANT! AR

i ncl udes for “ex&nple cycl opro cyclo uty openty
cycl ohexyl . commlmésexbtbitegwos@hametfme@d 1sommsm, endrmmw@smfan%@r more

het er ocycl ", - asdia@d D16 fibflued A6l UCRAHoR 3 458" Bl WABREY L | GuibRline

haV|ng4to7r|ngrre cont al ns trogen atom
Exanpl es of sat mp@naﬂﬂam,épmymplw -lastete gy elybind, nytacewy,rfptﬁwplﬁydl-tﬁﬁ@te
p| peridinyl . ordl-a %Lﬁ§s ot herwi se indicated, the terns

"het er oaromati c' sed herein, includes rmnocycl ic or bicyclic

het er oar onatlPc gr oupgnlhﬁ\nﬂwg‘”lse mdicgteds {ep t5rm Shelay, ps wagd harsin. iglugesrtioro,

respectively, wijgh, 69Rbahdiodo. 2. 3 Or 4 heteroaton(s) sel ect ed from
ni trogen, oxygen and sul phur. The het eroaronmati c %youp can

unsubstit uted, monosUplsssiqtisrees whiceed dissiern CeGakyinis wed B‘Fem includes

heteroaryl gr Ours)ﬁ:ul'afégl MGt Bl c@rb?an@ﬁ&l Bi¥bdreh %‘[QLII:I TevaR ey i 1o 4 carbon

furanyl, pyrrolyl, pyTazo yI i m daz oxazo i soxazol yl
t hi azol yl , i sot RioEEERg ncludes iy eample r@%ﬁ%& %&IW‘PPYYEWF"QH]P 3PEM |1-bu*y1 sec-

tetrazol yl, jgyr 3yl and¥bitpll 'l‘Hl'ls,alsBdeﬁdeerhe S| gRdghi mﬂes sabstibidRE iohYd a

triazinyl, thiadiazinyl, 1sobenzofuran benzof ur an nyl ,
i ndol i zi nyl | |56§“?§H¥5‘P’~}Flf°faf‘?f%lg§ﬂup’%1a’a 0@04 a]&%ﬂ%ﬂﬂy?e/ Mui ‘ﬂfﬁ'ﬁgﬁ

i soqui nol yl', cinnol i Dyfless om{amgé iBditdid, the@e’iﬁh"((tl}(mﬂltdﬁy'f as ﬁﬂéﬂ n@;zlaj maydes
qgui noxal i nyl , benzoxazal y %ﬁo h| azol

oot ar ]GRO S bARMERBED T AR EOsne HE G s SHRPE FiSPES GRS
and i m dazopyri @LLpﬂoﬁoxy,%t@biﬁd-bmﬁﬁﬁJb@&)x}QBecaj‘utobckaend Fbugsxlyl on The

OO o B Rkl ehE L L0 T SO,
includes a divalent radlcal derived from straight-chain or branched a]kane containing
from 2 to 6 carbon atoms. Examples of (Cy-Cg)alkylene radicals are methylene,
ethylene (1,2-ethylene or 1,1-ethylene), trimethylene (1,3-propylene), tetramethylene
(1,4-butylene), pentamethylene and hexamethylene.

25 Unless otherwise indicated, the term "(Cs-Cg)eycloalkyl”, as used herein,
includes saturated 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 berein,
includes a saturated monocyclic groups having 4 to 7 ring members, which contains 1

30 nitrogen atom. Examples of saturated heterocycles are azetidinyl, pymolidiny! and
piperidinyl.

Unless otherwise indicated, the terms ‘“heteroaromatic” as used herein,

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



Addi tion 00 234 Fornul a | 0 78 15Formula | In Schene 1,
conpounds of the formula (1) are prepared as follows. Step A -17-
An aryl browde@bizshe general structure 2 is convert ededQIBANG/002977
organonetal lic reagent, such as: an organolithium organomagnesi um
hal i de, organocerium organotitani um organozi nc, organocopper, or

or ganoal um num reagent. An or ganonmagnesi upghalide (Gignard reagent)
or organolithiu | 5 F :

organol it hium rre%l%ng%%e gég chée?f ﬁ&ﬁg gﬁ“t%g lr’ %Cﬁg?h&&r&%&ﬁ (S%rsgﬁ?t%ie fr() %
Wi th nBuLi. The mieegeni oxyees ang piiphtn Theflfeteseacqinatia group can be unsubstituted,
reaction-inert- : ; : bR

bet ween about - %Anéagﬁ%mggggg@%ﬁﬁﬁ%@% Br e 1o It%ui’gg}rag'gﬁtg}i{ fﬁ‘ﬁ inatm
reagent, at abodimitegigo dioptenyddtesayla peedlylt pracodil, Bridazolyl, oxazolyl, isoxazolyl,

oxocycl obut anecay | iz ' . . 19 : d

O g. yChem 185e 18%12%’1,19%%%%%1’( glrla(_éz- go )ggﬁtglblylf 7@%8&?@%1&%2&%? %Pepjr;%léﬂ’
sol vent is tet rahyidingk pyraginyl avtiidued pytideeayh dtizny’o fiadkeinylemotepzniusyl,
al l oned to sl owly et md o fRMMIERETZLI CisbRastiie! SadyCommanY Qhrikiie

general structure 3. L o ] i
quinolinyl, isoquinolyl, cinnolinyl, phthalazinyl, naphthyridinyl, quinazolinyl,

quinoxalinyl, benzoxazolyl, benzothiazolyl, benzimidazolyl, benzofuranyl,
10 benzothiophenyl, pyrrolopyrazinyl, pyrrolopyridinyl, and imidazopyridinyl.
Detailed Description of the Invention
The compound of formula I according to the invention may be prepared by the

general procedure shown in Scheme 1.

Scheme 1
7 @B
R%. R RonrR
R, R N ()
N (R R CN RS
SR Step A Ve "R® SlepB HO |l
SNy RE - Ho I — R #
| P Addition “ Amide coupling
Br HfO - Rv
O
)
2 3 4
Formula |
7 B 7 8
R\N,R R..N,R
alR%) olRY)
StepC Ve “RE StepD Ve RS
- . | = . | StepE
Elimination FI{Z / Reduction $2 & :
X N _ W ) Benzyl Chloride
R RY Formatior,
O o
5 6
Formula |
7 b
e RL, R
oRY alRY)
]\ =yl StepF | RS
R? & Displacement R? =4
R1'N ) RfN
' o}
7 B
15 Formuila |

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

Step A:



Step B: Internediate of the general structure 3 may be reacted with
a primary or 15 secondary am ne of general fornmula BNRIR2, where R
and R2 arewasoeeiienged in the specification am ne, in thgipsemesEe;0f
a coupling reagent such as dicycl ohexyl carbodiimde, carbonyl

di i m dazol e, tripropyl phosphonic anhydri de, aIkyI chl or of or mat e,

bi s(2- oxo- 3- oxazol i di nyl') phosphi ni c chlor

benzotri azol - 1- onxy rls

no
hexaf | uor ophosphat e, Lﬁ ‘%e}f}eltj tﬁ%%?@ﬁgag%lﬁlﬁﬁ%ﬁ 132’6n‘feftF%F A frganometallic
reagents in the r@lgas,emmﬁh (afs ant bﬂg&idllﬂ'ydm,aMgaﬁ)nﬁh@ﬁﬁmn‘S uﬁhdcﬁSoﬂganoeérluy-l

am ne or diisopr wherein triopr
Anhydr | de and | PRAIGI ST Ens SFEPRrPbE S5 BeREE TG oeent  An
reaction-inert- sfgaﬂmﬁglesvdnehdmt(myignme&agﬁ@ ¢r50r@e{rﬁfxthhﬁre¢aga‘nt tnprefEBedC
to 40 C, wher.e roomte [
N acyl at ed compoat BemgR dircorgiafibie et o ot i RfeioR G gyt bromice
Formula |I. 25St @ vth nBuli. The deantiom isi tgpicadify effémedhe tazgdctmi-meltmdlve(na)suahsas
r1 11 Gor oncet | & AT BRprse Hnstinhy oS o7F & Simptt g Faperatre
such as nethyl effe ﬂalisl organkéltlﬂumlrenglt cl drouEt—ﬁ&n?e: ais aldedactolotion of 3-
Lomerature {1 oM Ao ERURLSAPELRL A Bl Palh® 8! L%l CIET i
t enper at ur e,10t o 1996e 168, 27é ) rppocmettdvip t—ﬁS fﬂﬂ,ewlguﬂpmﬁneé solyett s @trshyd&ﬁgpl
D. - 18- 5
by reaction of (P%@ ygotﬁllp%er g‘%ﬁ@%&éﬁ%@?%ﬁ{a\%{%% e 29'39%} efr?l?%ﬁémg
solvents are et fyyicldheohptundnfithegdnpial simetuestle. The reduction can be
acconpl i shed using hg%g ggen gas at about 45 psi and a catal yst, where
preferred hydrogenatlon catal ysts are WIlkinson's catalyst 5
| chl orot ri s(tri phenyinshoedisié 98 frehgraerahtruciure dmayabd wa¢tedvith-a1 orimary o
on aCt'Vate@scaﬁaﬁﬂhhpmﬂhHSf% meﬁnﬁﬂﬁﬁﬂﬂﬁ@ Hnefe® £ERCLA! as O lnfhb -
Step E Conversion of benzyl am nes of the general structure
(6) to benzyl clpssificefios aping hia @@m@swwﬁ rayequpling repgent suchcesotipydlalred
gs :?ng Eonﬂ' ti gn L%%I&ECX \;aﬂagﬁﬁe &h‘ﬁl@d'z@feur %xprﬁgflpfl'ngd'ph&ﬁ@mh%rdﬁﬁgv' dlkyl
uchs,
761-772). React chiprofmpts) bmizr%oérwrohéwwawl@m%tcébp# genzotriazol-1-yloxy-
reaction-inert - $QyuRBhyla¥8iBoshhenitth GRLIRLOBHRBHRLe, @F afiPlblél GRA standard

chloride are preferred at a reaction terrperature from about, -78 C to

r oom t enper #Pur &erafile FRsFLh theppesnes A adriplky! sminedhast quehgs %éﬁ?g&r
chlori des of thcallg;@fzj1aﬂqy1sdxﬁlﬂe;wlelem(ﬁﬁmpﬁ&%mmt?anhydnde axﬂeﬁaﬁylmn@ire

t he benzyl chlorid rimary or _secon ne of

Formul o ENRI R2. SRR ol Bl et et ok B e IE RO

am ne, in a reacghnorrgi’oas 4o %IM%EEnoomhﬁm&raﬂma 1sq:1ré:tbxlrﬂl; el dTRReHhe W-acylated

met hyl ene chl ori de ar eferr res tertiary am ne

base, where tri é?fﬁl;ﬂ“&ﬁi‘ﬁr @WS&@F&‘F‘F@ ¢ B“P?‘ﬁ’%é’%\? %aIOn t enper at ur e

from about rasom t enpg&emCure to the refI ux tenperature of the sol vent

enpl oyed, about 55 pE ef a co

general formula I. %l Btion o theeb nzyl gfc ?(t{) Qéccorn];(fhs y reac on op&) with
an acid, preferably with trifinoroacetic 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 3.

Step D



Formula 1 In Schenme 2, conpounds of the formula (1) are
prepared as follows. 5Stet) G Fi sher etherification can be

acconpl i sha@ 4eidag125t andard condi tions that appear in theris2®oadots €
and known to those skilled in the art. For exanple: .reaction of

hydroxyl (4) with an al kyl halide, such as: al kyl chloride, alkyl
brom de, or alkyl iodide in the presence g% al\tlaléase_ where Nall is
Feact | on. | nert- sol veREBRGR BedTHERTGI. hFRdR e PYTeR by Erpian ot4D i
reaction tenper aéauﬁﬁl-ﬁén-ﬁmm twpeRef ekt sdRnE QR binyl MQKE! £ dihyl Scetate.
preferred glves,é a, conpound of, the fo rHJIaI Step E: . (See Ste
E above) 15Step gir}@?f usmééy r@?ﬁéﬁ%‘tsbm‘t 4pri And @Eﬂ‘%‘dﬁea
| Formul a | Where prefened hydrogenation  catalysts are  Wilkinson’s  catalyst
5  [chlorotris(iviphenylphosphine)rhodium()], or palladium, 5-10 wit % on activated
carbon to give (6), a compound of the general Formuia I.

Step E:

Conversion of benzyl amines of the general structure (6) to benzyl chlorides of
the general structure (7) is accomplished using condition described in the Iiterature,

10 for example (Nevill, C.R.; Fuchs, P.L.; SYNCAYV; Synth. Commun.; EN; 20; 5; 1990;
761-772). Reaction of (6) with ethy! chloroformate in a reaction-inert-solvent, where
1,2-dichloroethane, or methylene chloride are preferred at a reaction temperature from
about -78 °C to room temperature, where room temperature is preferred, gives benzyl
chlorides of the general structure (7).

15 Step K:

Reaction of the benzyl chloride (7) with a primary or secondary amine of
general formula HNR'R?, where R' and R? are as defined in the specification amine,
in a reaction-ineri-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.



0 1213 Fornmula 1In Schene 3, conmpounds of the fornmula (1) are
prepared as follows. Step 11: 5 Reaction of a conpound of the
gener al stweaecChe@oz4) W th a fluorinating reagent givespEaEpRyass70f
the general fornula 13. Several reagents are avail able for conversion
of al cohols to al kyl quorides, for exanple, Caldwell, Charles G et
al (Bioorg. Med. Chem Lett.; EN;, 14; 5; 2004; 1265 - 1268) utilizes
BAST. Ot her exanples in the Ilterature ué [ize DAST for the direct
conversion of alcohols to IKyI fluori Reactlon of hydroxyl

(3) with bis(2- nethoxyeth?pa nosul fur trifluori df® a
reaction-inert-sol vent & g net hyl ene chlorld@)or t et rahydr of ur an
is preferred, at a2 I g®C | [fenpafeature fr ogyab Uty - 78 CSERF r oom
tmmmauuegumswl , comm%w%hﬁheﬁor 1. &egﬂmm@QWMM
Step E above) SREPYE™" (see Step F abovep™ Exenpl ary "&dpounds of

formula | in accor@ance with the present in¥ention are the follow ng:
20N- Met hy 1- 2- pyrldlgmﬁmyl NA3- (4-pyrroliding éﬁylnethyl phenoxy) -
cycl obut yl net hyThacet am de; [ 3- Hydr oxy- (4 pyrrol i dln- 1

-yl met hyl - pheny1) - cycl obut y1] - mygphol i n- 4-yl met hanone; 4-§$¢
3-(3-Chl oro-4-pyrrolidin-1- ¥} Xl-ggﬁpyl)-S-hydroxyc

xylic acid methylan de.,akio b o Miyi0
3-(3- Chl or o- 4- pyrrolld - t hyl - FIEERPEY - cycloﬁut

= . .
ecar boxylicacid

10
Formula 1

In Scheme 2, compounds of the formula (1) are prepared as follows.
5 Step G:

Fisher etherification can be accomplished using standard conditions that
appear in the literature and known to those skilled in the art. For example: reaction of
hydroxyl (4) with an alkyl halide, such as: alkyl chloride, alkyl bromide, or alkyl
iodide in the presence of a base where NaH is preferred, and in the presence of Nal or

10  NaBr, in a reaction-inert-soivent, where dimethy! formamide is preferred, at a reaction
temperature of room ternperature to 100 °C, where 65 °C is preferred gives (8), a
compound of the formula I.

Step E:
(See Step E above)

15 Step F:
(See Step F above)



met hyl am de; 53-(3-Fl uoro-4-pyrrolidin-1-ylnmethyl-phenyl)-3-hydroxy-
cycl obut anecar boxylic acid net hyl am de;

3- ( 3- Fl vor grdmopydabki di n- 1-yl met hyl - phenyl ) - cycl obut anegafhawlhoac d
met hyl am de; 3-(3-Chl oro-4-pyrrolidin-1-ylnethyl-phenyl)- 3-hydroxy-

10 cycl obut anecarboxylic acid dinethyl am de;

[ 3-(3-Chl oro-4-pyrrolidin-1-yl met hyl - phenyl) - 3- hydr oxy-cycl obutyl] -

pi peri di n-1-yl - met hanone; -20-

3-(3- Chl oro-4-pyrrolidin-1-yl net hyl -##hened) - 3- hydr oxycycl obut anecar bo
xylic acid isobutyl-mnmethyl - Brj-We; RL R

153- (3- Chl oro-4-pyrroli di”fi- | -lylnmet hyl- phenyl) - 3- hrtlr oXy-

cycl obut anecar boxyl i ¢ aei i 4ycFopegay! met hyl - ani.def’ R®  StepE _

3- ( 3- Chl oro- 4- pyrr OTzi dj A net hm) ‘133‘ - Benzyl Chloride Formation,
cycl obut anecar boxyt wen RN when o = 1

met hyl - (t etrahydro- pgran-4-yl nethyl)-am de; o

3-(3-Chloro-4-pyrroli IQ)M %1' yl net hyl - phenyl) - 3- rr]%d'r oxy- 20

cycl obut anecar boxyl i ¢ ‘acrd cycl opropyl met hyl - T“H?/'I - am de;

[ 3-(3-Chl oro-4-pyrrolidin-1-ylnet q_}gl - pheny1l) - 3- hydr oxy- cycl ehRy1] - (2

, 3- di hydro-5H benzo[f][1, 4]0 eplLn-4-yl) - met hanone; ntR“3
3-(3-Chl oro-4-pyrrolidin-1-y}i tHy| Sph = 3- hydroxy-

cycl obut anecar boxyl i ¢ acRd & Displacement R
net hyl - (3- net hyl - pyri dign® met hyl ) - ani de; R
253- (3- Fl uor o- 4- pyrrolidi ® 1-yfnet hyl - pheny1) - 3- hydr oXy-

13

cycl obut anecar boxylic acid di net hyl am de; Formuia [
In Scheme 3, compounds of the formula (I) are prepared as follows.
Step H:

5 Reaction of a compound of the general structure (4) with a fluorinating reagent gives
compounds of the general formula 13. Several reagents are available for conversion
of alcohols to alkyl fluorides, for example, Caldwell, Charles G; et al (Bioorg. Med.
Chem. Lett.; EN; 14; 5; 2004; 1265 — 1268) utilizes BAST. Other examples in the
literature utilize DAST for the direct conversion of alcohols to alkyl fluorides,

10  Reaction of hydroxyl (3) with bis(2-methoxyethyi)aminosulfur triftuoride in a
reaction-inert-solvent, where methylene chloride or tetrahydrofuran is preferred, at a
reaction temperature from about —78 °C to room temperature g;-ives (11), a compound
of the formula I.

Step E:
15 (see Step E above)
Step F;
(see Step F above)
Exemplary compounds of formula I in accordance with the present fnvention
are the following:

20 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;



[ 343- Fl uor o- 4- pyrrolidin-1-yl met hyl - pheny1l) - 3- hydr oxy- cycl obutyl ] pyrr
ol i di n- 1-yl - met hanone;

3- (13- Fl uorgo4oe@yises i di n- 1-yl et hyl - pheny1) - 3- hydr oxy- pga/1B2006/002077
cycl obut anecar boxylic acid isobutyl-am de;

3-(3-Fluoro-4-pyrrolidin-1-yl nethyl - phenyl) - 3- hydr oxy-
cycl obut anecar boxylic acid ethyl am de; ‘%;12-

3-(3-Fluoro-4-pyrrolidin-1-yl nmethyl - phenyt) - 3- hydr oxy-
cycl obut anecar boxy! i%(3a@}1?§°“éfﬂﬁwl-l%ﬁ"tlﬁw@ PB@‘,YB'?"hyde}"

3- (3- Fl uor o- 4- pyydistuiadicirbbxyit B8 féthyR@RY 1) - cycl obut anecar boxyl i caci d
di et hyl am de; - . .
53- ( 3- Chl or o- 4- pynol 3-@rFierovravephidin- phrasibatphayProydruascathogiicane c &b o
xylic acid di metdinyRmide; -

-(3-Fl -4- | i -1-yl hyl - - i - i di n-
[3 | ﬁrgt h agg;g; pyrr 03-%3qflflgoro-4¥)yrr£§15dix¥ll—y n?c—:eﬂ?y -%)%en(}:ffsgl-hggggcy-l |-pyrrolidin-1

3- ( 3- Fl uor o- 4- pyydisthiafdcarbdxyiik BEE MthyRkary 1) - cycl obut anecar boxyl i caci d
10 i sobutyl -ani de; . ) )
3- ( 3- FI uor o- 4- pyr r ol 3-@rcro-dmaelidie-1 yhesiplrbayRraiohumerthiondity| i cA8 d
et hyl am de; methylamide;

3. (3Pl voro-4- pyr ol ) i vl et Yl SRS G BlaaRggecar boxy! i cact d

15[ 3- ( 3- Chl apo- 4ydbutatdchbnlit ayill dtdMplanideeny 1) - 3- f | uor o- cycl obut yl kpi
peridin- 1-yl-met han[?-??—bhloro#—pyrmlidin-l-ylmethyl—phenyl)-?)-hydroxy—cyclobutyl]-
piperidin-1-yl-methanone;
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-
cyclobutanecarboxylic acid isobutyl-methyl-amide;
15 3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-
cyclobutanecarboxylic acid cyclopropylmethyl-amide;
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-
cyclobutanecarboxylic acid methyl-(tetrahydro-pyran-4-ylmethyl)-amide;
3-(3~-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-
20  cyclobutanecarboxylic acid cyclopropylmethyl-methyl-amide;
[3-(3-Chloro-4-pyrrolidin-1~ylmethyl-phenyl)-3-hydroxy-cyclobuiyl]-(2,3-
dihydro-5H-benzo[f][1 ,4]oxazepin-4-y1)-methanone;
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-
cyclobutanecarboxylic acid methyl-(3-methyl-pyridin-2-ylmethy})-amide;
25 3-(3-Flnoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-
cyclobutanecarboxylic acid dimethylamide;
[3~(3-Fluoro-4-pyrrolidin-1-yImethyl-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-Chl oro-4-pyrrolidin-1-yl methyl -phenyl)-3-fl uoro-cycl obut anecar bo
xylic acid isobutyl-nethyl-am de;

3- (3- Chl or grodepydes2ki di n- 1-yl met hyl - pheny1l) - 3-f | uor o- cysd-phdi@ReLa bo
xylic 20 acid cycl opropyl nmet hyl - am de;

3-(3-Chl oro-4-pyrrolidin-1-yl methyl -phenyl)-cycl obut anecar boxyl i caci d
met hyl am de;

3-(3-Fluoro-4-pyrrolidin-1-ylneth henﬂfﬁ' cycl obut anecar boxyl i caci d
met hyl ami de; 3. (3-F1uoro-4-pyrroh n— -ylmaa yl-pheriyl)-3-hydroxy-

253-(2,6-Difl uoeybwbumiécrafbbkﬂicramaembméthyumﬁawny1) 3-fluoro-
cycl obut anecar boxyl i ¢ aci

3-(3-Chl oro- 4- pyrrol 36 ﬂuqm;ﬁ‘r%@@v Iﬁﬁ‘éﬁ@ﬂ)ph@yf)t%@ﬂﬁ‘t%@%&lﬂ%nec&F‘Bo

xylic acid met hylmdity@intiadydr o- pyran 4-yl met hyI ) am de;

3-(3-Chl oro-4-pyrrol dnl | me | - phen or o- cycl obut anecar bo
xy|(| c 30 acid (F;)zd opt I I(ﬂl H@%/‘lﬁ]gwr ﬂ?p{ l ﬁq'ld%lenyl) 3u-ﬂuoro c%lobutaxlilecarboxy irc

[ 3- (3- Chl or 0- 4- pyE ERAd dﬂnagyl nmet hyl - phenyl) - 3-f| uor o- cycl obutyl | - (2,
3- di hydro-5H benzo[f 4] oxaze Jn 4-y
(3. Gl or o~ - pyr 1 of PUPHBRF RERIGI LHEis ) DT Sob e ParBBiiaEar bo
lic acid met hydetagonget hyl - pyri di n- 2-yl et hyI) am de;

3-
Xy
[3(3,5-Drf 1 uor o- 4-pyry gl i 1YLt el eI TN AL Q8! oPULy!
5[
] -

3- (3, 5- D fibuotisabutylkide®! i di n- 1-yl net hyl - pheny1) - 3-f | uor o- cycl obut yl
pyrrolidin-1-yl- nE-ESr}l?hqgrg-%f;-pynolidjn-1-ylmethyl—phenyl)~cyc10butanecarboxylic acid
ethylamide;
3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
ethyl-methyl-amide; .
15 [3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutyl]-piperidin-
1-yl-methanone;
3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic
acid isobutyl-methyl-amide;
3-(3~Chloro-4-pyrrolidin-1-ylmethyi-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-pyn'olidin-l-yImethyI-phenyI)—S-ﬂuoro—cycldbutyl]-(Z,S-
dihydro-5H-benzo[f}[1,4]oxazepin-4-yI)-methanone;



3-(5-Chl oro-2-fluoro-4-pyrrolidin-1-yl nmethyl - phenyl) - 3- hydr oxy-
cycl obut anecarbmrylic acid isobutyl-am de;

3- (5- Chl orwo2eétusene- 4- pyrrol i di n-1-yl met hyl - pheny1l) - 3-#dTaseans/00977
cycl obut anecar boxylic acid isobutyl-am de;

3- Fl uoro- 3-(3-fluoro-4-pyrrolidin-1-yl nethyl - phenyl)-cycl obut anecarbo -
xylic acid methyl am de;

3-Fluoro-3-(3-fl uor %r,réofgtﬁoro I-pIyIdrohdm-l Xrlmmta’hy%—}%engﬁ%%l }Xl%{nﬂs)n%car SR bo

xylic acid dinmethyl

153- Fl uor o- 3- ( 3adid methgl-@3-npyiyi-pyridii-hylinegiylyetatigd; - pheny1) - cycl obut anecar
boxylic acid ethyla

3-Fl uoro-3-(3-fluor g‘b X?BPW Oﬁ'ﬁpﬁmfd%]h‘élf]ﬁtwl' l}?n llli)hydme( %BloPutﬁlécar bo
xylic acid et hyi:muhﬂhyﬂ-ﬂam&hpne

o 8] o AR o lzchiat kM RS Hm SN ShaRapecar bo
3-(3-Fl uoro- 4- pmrrrodlﬂindll yl-:ﬁeﬂ}dnmmt hyl - phenyO- 3- net hoxy-

cycl obut anecar boxyl i.C t
[ 3- Fl uoro-3-(3-fl uoro p‘)’/rP‘riojﬂ%’E? J?%W1blnqr%g?fhﬁlhpehﬁlﬁ%s K r‘f"(’)’foutyl ]-pyr

rolidin- 1-yl - netchdnanearboxylic acid isobutyl-amide;

253-(2,3-Dichloro-4 - i,
cycl obut anecar boxyl |32ég;(?:}% o%ﬂr%%%@ﬁ& éigﬁ%@%}ﬂﬂéﬂd'gﬂ{‘&od
3- (2, 3- Di chllor oeytlobytaneshibaiyic acig isptthpinidsheny 1) - 3- hydr oxycycl obut anec

arboxylic acid dinet 308 4 1. . :
{343- Chl or 0- 44(R) - 2- 32%1%1%@ yi}’ulgré)) 4i ohdm ylmetll%ll ;Shmgr? cIobutaneca;bc:’xgl)icgl ]

30 cycl obuty1}- gydmgﬂlyldmrdei yl - et hanone
3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic
acid dimethylamide;
15 3-Fluoro-3-(3- ﬂuoro-4—pyn011d1n—1-ylmethyl-phenyl)—cyclobutanecarboxyhc
acid ethylamide;
3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-yImethyl-phenyl)-cyclobutanecarboxylic
acid ethyl-methyl-amide;
3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic
20  acid isobutyl-amide;
3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-methoxy-
cyclobutanecarboxylic 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-yimethyl-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;



3-(3-Chl oro-4-pyrrolidin-1-yl methyl -phenyl) - 3-hydroxycycl obut anecar bo
xylic acid ethylam de; -24-

3- ( 3- Chl orwodoeymynaki di n- | -yl met hyl - phenyl) - 3- f | uor o- cyedwiBat@nEDaT bo
xylic acid ethylam de;

(343-Chl oro-4-((M2-nethyl -pyrrolidin-1-yl methyl)-phenyl]-3-fluorocyc
| obutyl }-pyrrolidin-1-yl-nmethanone;

)5 { 3g§r rcgl :){j:)n41( §,F) nét(ﬂghpﬁol 4 Q%Jh%{nl- C—“ hnet:liy hre’:%tﬂfg ﬂ)um%-cyc 1:')11%3% galrb%?(lﬁlhcy 1

3-(2,3-Dichlor O-adrd[amyl‘aﬂhdedl n-1 -yl met hyl - phenyl) - cycl obut anecar boxyl i c
acid di met hyl am de;

3- Fl uor o- 313- f | uor o- B Fow-HRRmepvimgiofidipd AmehyRebrpr-3dhemy 11- |
0 clycl obugige??rcgtrﬂgmﬁﬁ}:pmlﬂuel hlylhahambﬁh:(;l |

3- Fl uor o- u

cycl lcJ)but anecar boxyl i §3 ﬁﬂoré’f%m%fr@%‘yfpym%m' "yl%etﬁel Xe’ng'l] “eye &Y‘%%

3- ( 3- Fl uor o- 4- pywrrolidig i +yi-tnethbwme;hy| - phenyl) - cycl obut anecar boxyl i caci d
et hyl am de;

153- ( 3- Fl uor o- 4- pyr r SIFHTAH g Rl ey} PRepeh Seietatraccartssidiy 16
i d isobutyl -am dénetiyignide;

I3- alzz?biucgcl gp3@g?2t?§%glan°$ y&é Qgsgwu?eﬁ%’p“yéo‘ﬁé”f"{ Il X ﬂEt hyl ) p
henyl1) - 3-hydroxycycl o Gt “; ?1 P Y&Pg

bel ow t he fald O\Wﬁgmt@wasbcaﬂ@acmte@xyﬂmddeto have the follow ng, 20

general neani ng: BA UCRI DE
Deoxo- Fl uor: [ BI §( 2%&%@%%%%@%@%%@ P}%’F
2, 4, 6-tri propy 1-c¥sighwangcathogylia dcidedtviampdeosphor i nane- 2, 4, 6-tri oxi de
DI PEA: di i sopropyl et ?—Yﬁl:-ﬁm)r%gl-pylrolidin-l—ylmeﬂlyl—phenyl)—cyclobutanccarboxylic acid
ethylamide;
15 . 3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
isobutyl-amide; and
3-aza-bicyclo[3.2.2]nonan-3-yl(3-(3-fluoro-4-(pyrrolidin-1-ylmethylphenyl)-
3-hydroxycyclobutyl)methanone.
In the examples below the following terms are intended to have the following,
20 - general meaning:
BAST: [BIS(2-METHOXYETHYL)AMINO]JSULFUR TRIFLUORIDE
Deoxo-Fluor: [BIS2-METHOXYETHYL)AMINO]JSULFUR TRIFLUORIDE
TaP: 2,4,6-tripropyl-1,3,5,2,4,6~ttioxatriphosphorinane-2,4,6-trioxide

DIPEA: diisopropylethylamine DMEF: dimethyformamide
25  MgSO4: magnesium sulfate DMA: dimethyl acetamide
LRMS: low resolution mass spectrometry °C: degrees Celsins
calcd: calculated d: day(s); doublet (spectral)  DCE: 1,2-dichloroethane
EtOAc: ethyl acetate g grams
Tir: 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



25 Meat: nmagnesium sul fate LRVS: | ow resol uti on mass spectronetry

cal cd: calculated d: day(s); doublet (spectral) EtOAc: ethyl acetate
hr: hours W0 2be7/0emmapl i ng constant (in NVMR) LAH: [it hi unecalmspooede77
hydride nVz : mass to charge ratio (mass spectronetry) obsd: observed
DVF: di net hyf ormam de DMA: di net hyl acetam de C. degrees Cel sius DCE:
1, 2-dichl oroethane g: grams Hz: hertz L: biter(s) Miz. negahertz Mn:

mnute(s) PPTs: Ry fa-%]&h&ﬁif&fa’éem uenesul f onat eg e daiion factor (in
chromatography) Ri: retention time (in chromatography) 1t room temperature

s: singlet (NMR); second(s) 1: triplet

TFA: triflucroacetic acid TFAA: trifluoroacetic anhydride
5  THEF: tetrahydrofuran TLC: thin layer chromatography

Ts: tosyl, p-toluenesulfonyl TsOH: p-toluenesulfonic acid

apt: apparent triplet
Solvents were purchased and used without purification. Yields were
calculated for material judged homogenoﬁs by thin layer chromatography and NMR.
10  Thin layer chromatography was perfonmed on Merck Kieselgel 60 F 254 plates
eluting with the solvents indicated, visualized by a 254 nm UV lamp, and stained with
either an aqueous KMnQ, solution or an ethanolic solution of 12-molybdophosphoric
acid. Flash column chromatography unless otherwise stated, was performed with
using either pre-packed Biotage™ or ISCO™ columms using the size indicated. -
15  Nuclear magnetic resonance (INMR) spectra were acquired on a Unity 400 or 500 at
400 MHz or 500 MHz for "H, respectively, and 100 MBz or 125 MHz for °C NMR,
respectively. Chemical shifis for proton 'H NMR spectra are reported in parts per
million relative to the singlet of CDCls at 7.24 ppm. Chemical shifts for >C NMR
specira are reported in parts per million downfield relative to the centerline of the
20  triplet of CDCl3 at 77.0 ppm. Mass specira analyses were performed on a APCI
Gilson 215, micromass ZMD (50% Acetonitrile / 50% water) spectrometer.
HPLC was performed according to the following methods:
Method A: Preparative conditions (Waters 600 & Waters 2767 Sample
Manager); Column: Waters Symmetry Cis, 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, fiow 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):



Ts0: p-toluenesul fonateRf: retention factor (in chromatography) Rt:
retention tinme (in chromatography) rt: roomtenperature s: singlet
(NWR) ; secwodfsjydso1z8ri pl et TEA: trifluoroacetic aci dTFAXT/IB2006/002977
trifluoroacetic anhydride 5 THE: tetrahydrofuranTLC. thin |ayer
chromat ography Ts: tosyl, p-toluenesul fonyl TsOH p-tol uenesul fonic
acid apt: apparent triplet Sol vents yere purchased and used

w thout purificagfian. . Yields u

honobgenous by t%%onﬂe%@vébort%rs (f)l?r‘ﬁ yb(gntﬁ%gm% (LZ% f%b %”Lbf[![a{%e&?ﬁgn 15;
chr omat ogr aphy WasR@elution: n&doml‘mekgr QR Mikighdrg®l0. 60 F 254 pl ates
eluting with the sol ts,.in ¢t ; I

and stained wth ei t%’@ aﬁ‘ uara gﬁfi%ﬁ‘%%yﬁ 10121@90)9}‘%1%0%%%%&%%07

sol ution of 12- mmll\ydkdmpbmspf%aterww)iﬁuawwﬂasm) dol um chromat ography
unl ess ot herw se st r Wi i 1R 128

Bi ot ageTM orgml S@M%&%grsgggjr% fie gl zelalvér% % e@"%o%ggl ear tish
magneti c resonaMeSéﬁﬂlﬁ)ate;pe@hanmelM@2ééqmlan@21200ma Unity 400 or 500

at 400 MHz or 500 0 0) Mo

for 13C NWR respect'l-v%?jy—ér{e aa%éf)%%dl oa?é}grsg))?ogrclw%f& I\g% %Aaiflra
are reported i nMaauges); Pelummi WaieonXiesh é‘tﬂpﬁ@ €o cph@nsﬁm@ éf 7*'()?50@@1%‘3%
7:24 ppm Oherm ggl s NlGie {61138 SRR $RRELT Bo; asro?m?teﬁord?’ﬂ"l‘ﬂﬂu&%ﬁéeﬁc

per mllion dowit I rve centerli’ne o he 20 tri etoof
CDC13 at 7710 pwmsso&p@afacmame@lumrcé injeqtipesr 1980 bntige AﬁcﬂOM

G lson 215, m Cé@%%i Ma]&éﬁ’% ﬁb@rﬁrﬁéibqw%%g%ém @%) solvent B, ﬂow 20

spectroneter. orne ccord | om n

Met hod A: Prepatiaeildd, @éﬁdﬁvﬁﬂt@n@[{%\ﬁf’l@?@ B@@QWQOM%%O 20?/6?‘%'5‘%5‘&6# éOO%

Manager); Col U”g%lvéﬁ?behg D6ITHRL 1Y, 10110%% &w%% A3 %olveR B0t B ime 19.1,
colum, part # WAT24 ‘6 serial # 921A01; solvent A - 0.1%

Trifl uoroacet i cl%fﬁmimér(’%é@favbﬁiﬂfﬂ’zo Acet onitrile; vol ume of
injection: §30 AL; tym® s9ech1 (%ng/ﬁl%t(‘j}amndﬁon@%aﬁﬂlwm :Bo @dmavvvamo

time 2.0, 100% sol vent 0% sol vent tine 12

sol vent A, 1000/85%40\‘}(51@) B.0; R¥ bensAl): 0% %mi%teﬁp @3)1 S P&??E"ajﬂon th’@% C):

sol vent B, fl owsg® pekdiiRior RasiowkDB2p $50); ESﬁHga&ﬂo@%ﬁ/ﬁ@ MsetM Resdlhtive: PO,
time 20.0, 100% sol vent A, 30 0% sol ve w 20. Mass

spectral (m crofRdeojutiond; lop Bpgey: %ﬁ“?tﬁ’p?( : 3.0; Cone (V): 20;
Extractor (V): 3.0; ﬁ‘flttb@'}&m(aﬁé)b ﬂ:@aclﬁ‘igw D000 Npcutdh ne2dB ;valve setting:

Desol vati on terrp l&ake uppump%%gt;/s%élﬁ%]l‘% 1mmB%OIOGI 002977 - 26-
PDA (Waters 996) Settings; Start/End wavelength (nm): 200/600; Resolution:
1.2; Sample Rate: 1; Channels: TIC, 254 nm and 220 nm.
Method C: Preparative conditions (Waters 600 & Waters 2767 Sample
Manager); Column: Waters Symmetry Cig, Spm, 30 x 150 mm steel column, part #
25  WAT248000, serial # M12021A01; solvent A — 0.1% Trifluoroacetic acid/water;

solvent B — Acetonitrile; volume of injection: 850 pL; time 0.0, 90% solvent A, 10%
solvent B, flow 20; time 10.0, 0% solvent A, 100% solvent B, flow 20; time 12.0, 0%
solvent A, 100% solvent B, flow 20.
Mass spectral (micromassZQ) conditions; Capillary(kV): 3.0; Cone (V): 20;
30  EBxtractor (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; Ton Energy: 0.2; Multiplier: 550.



360; Desolvation gas flow (L/hr): 450; Cone gas flow (L/hr): 150; LM
Resol ution: 15; HM Resol ution: 15; lon Energy: 0.2; Miltiplier: 550.
Splitter; wewiatmoly LC Packings, 1/10,000; Upchurch nagél®200abd2077
setting: 14; Make up punp (Waters 515) Flow (mM/min.): 1. 5PDA
(Waters 996) Settings; Start/End wavel ength (nm: 200/ 600;

Resol ution: 1. 2; Sarrpl e Rate: 1, Channel TIC, 254 nmand 220 nm

Met hod B: Prepar at conditio ié t 2767 S

Manager); Col um: Pé‘f't%r’ %P'érﬁ?ay gibotﬁﬁgvﬁpc lrcﬁ‘rﬂee%?)var]‘lljgegnl}%rn
steel col um, pactMﬁehﬁﬁﬁﬁﬂmaerssw)[ﬁaiw@wﬁﬁﬂﬁaﬂ 09; solvent A - 0.1%

Ty 1 woroacet L& 10 a0 At el SOl ret s R Sl b oo Ay
time 2.0, 100% $0f SH#xjfle Kate: Q"/ﬂB@h&ler‘[ﬂC,Bﬁﬁﬂn&nﬂZLHMI me 12.0, 0%

ol vent B iPow 20; [eeReReqigu bRy bhpme o BEpiEReihotiow 20,
time 19.1, 100% sol Viarimaliatd®o sol vent B, flow 20. 15Mass spectral
(V) 300 B Lene (2ppishBRpeBiiitlanc” T20° Lo Vot on 1 emp.
(©: 360; Desolvati malﬁsAfchc(\m ( Lg, 10y 14 45:@:1) ﬁmeidg&sndet oigofous Iahlﬁmgen
%Pt I IF;:V: eRrGSOISEBIP((}) ons]té h sﬂ%%e§?{3%clh% ogalgzg delll Q(ﬁ% P’g%ﬁ mg'loé and pyrrolidine
1/ 10, 000; UpGhu(xdv mEeﬁiDHLMaﬂnvlé irs @H1GING00 Bﬂa) lTlhe viekien mxtpe NVpS tiegaonsly

\?/;\S/Zal Zlng}tNh( ?1 nﬁr)m nrﬁ%lc?l %‘B’&m It-Ees OW R%Iﬁ%)g‘%%)ad§%w§ lay% %&/ E%g?ted
TIC, 254 ntn an@h@p®dmhwas extract%ﬂrdm@e@quﬂue@apmvﬁth&%@hdﬂ #i58r18L). The
(Waters 600 & 2 I

Cl8p 5/cm 30 V\%@{iﬁed gx(érz“’t?%go %sgn?d‘@ﬂgrs%q I%{ 25 %%%%%éb@éﬁéd yits
ML2921A01; sol venitydyyus NexSO%and |evape@teéa”5f@trﬁ%duacﬁaa/dmﬂfélrm VaIRENEIYB i
Acetonitril Eig V?+WB%EIOI§E 95‘%})% coﬁ)ﬁgssgi'qmdt(lbﬂ@—gtl &5/0.9QYarEs)| ]Y@MS Bita;

10% sol vent , 0% solvent A 100% sol vent flow

20; time 12.0, @383013023h9 @@m JeAlopdaind Br GuEpCia 230Mds Izlpw& dpta
(mi cromassZO) ngﬂ%i'sb'é?s?%7 iH’ﬂwLK\é)Hz %297, 8%)97;;:%: 12@J1 3Q.5 He, 12

Extractor (V): RF ens © “Sour ce
Desol vat i on t enp.7-4&9): 7.356; Libdsol- %HF) 810 §m gt} Izé‘\ﬁ/‘(QL 4H)153(§5 ~Cofrd™m,

gas flow (L/hr) y4gi50; LM Resolution: 15; HM Resol utian: 15; |on
Energy: 0.2; Milti p| ier: 550. WO 2007/049123PCT/ | B2006/ 002977 -27-
Splitter;: A@drate byEXampalkings, 1/10,000; Upchurch needl e val ve

setting: 14; Make ups.pisiDichifeb-aLEyrPdinkin-Eyaiethyliphehwi-3-hydroxy-V.N-

dimethvleyclobutanecarboxamide.

(iin

A. 1.3 M solution of s-BuLi in cyclohexane (3.7 mL, 4.8 mmol) was added over 5

min to a solution of Intermediate 1, 1-(2,3-dichlorobenzyl)pyrrolidine (1.0 g, 4.4

25 mmol) and TMEDA (0.73 ml, 4.8 mmol) in absolute THF (10 ml) in a flow 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



PDA (Waters 996) Settings; Start/End wavel ength (nm: 200/ 600;
Resolution: 1.2; Sanmple Rate: 1; Channels: TIC, 254 um and 220 urn.

5The fol | owowot/nbesedi ates may be prepared by the progegts:680556yn:
Intermediate 1 1-(2, 3-Dichl orobenzyl)pyrrolidine. NaHB( C) Ac) 3

(15.1 g, 0.0714 rnnol) was added under vigorous stirring in portions
to a solution of 2,3- dlchlorobenzaldehyde 10 g, 0.057 nnDI) and

pyrrol.idine 10 5 97 o, 0. 2C12 (200 The
reaction mixt ur LRV I?yo]%g,&é @DIP °£‘8“‘6’658r"ﬁf5 Y#oratFﬂ SNEFERF | 50
m.) was added, a:nﬁng W@térqy@ms), BeOg1 Sapy nad edaturafhhsopmeduﬁxgcmis mL) were
ASRCIRARREUAL Do T WIS L T RO
dried w th anhydvithis,ONa2304mL)amh: @wbmed afgade lafdravas ddédivieh MBSOy, and

coi or 1 ess 11 dur QBB aorSF e ppie] Y Db Ay 1o h gt goos Byloo
231.9 (M+H) ( calpeylCHIORAVEOR 1GUD i 30C10) 2 Trhe P 4)ntaifihd frddviendaéra collected,
LO0s b, 92 < Pouperpddspfediptiig i o fgs Ehapoly B 5 46"
- 2.52 (m 4H), LT/MBdatd: 57%.0( 312.04593.0 (BﬂEiMcqhduhtdd for CigH4CLNO, 371 ), '
3-12, 3-Di chl or 04+ . Fr3r hyl
cycl obut anecar b(g@dﬁﬁ#éwgﬁ J‘@% I\%’]rsfg’llu %i?f%g%éé}% EXS‘ &))ﬁéymfﬁ\ﬁe@le
(3.7 nL, 4.80mmdlz), 5@ds, AUJOH),8vid (s, BHNGHEAX).2.3801 2187 (On 28), 2136t(s SHENMeX e
1, 1-(2,3-dichlar Y. i (erOs Ga _ T
(0.73 m, 4.8 n%nsgllz%ag:léhﬁp%éol uteii%&E’ Oz'rg;?)éiﬁﬁ(%’@(?\?vh% ggaoﬁﬁn
90 to -100 C. TH2 Fleditlisalhwas madereingHEL sthier. o8 mitsciegSap vial 98 C f or
30_nmm The” a S L&géd%ﬂmosf [2%{ @gﬁ&g%‘ (8%’&9 gﬁ%%%ﬂaﬁylgﬁ-'h%drg%ﬁggﬂg

2.2 mol ), %{ 9

61, 2174) in THF d(r@tlmlmlohmwaam@@mmeé@ m&@éﬁbmoi)@nﬁrpﬁzdpofl\@@@Hdherrhe
m xtur e vas {sheR ar BP i & &k Whs ifledllibpBta 3 EHARDEE 6l Wit wos

dryness. The resi ni), and di mét hyl am ne

hydr ochl ori de (Amsswtgedlsl@ﬂlnﬁ*ﬁﬂc)‘Mv@zspoa%ie@ dwbﬁqu@ﬁzengos"wyﬂ% 0

mol ) was added piRoR8FE Erﬁﬂ%f'ﬂ@ﬁ‘%t @_,@W{S N3 ALY, 1§ fbeisto NE@DMSO-
reaction mixture was stirred. for 16 roomten&irature

di sappear ance ofis)t §d03Y &S H: WGK‘MV Sakl‘l%l 1H), 763 ( S‘%HFstlﬁ')é&H? I=

LC/ M5, The reactiga g@g@lﬁ agr,xﬁﬁ E@ R m.yg\;d@{ JOTHEGs, 31D,
Water (10 ni), |§t20|(3 3 7YP3H) 3 (d3§gut|onozﬁ)2coe(5mm

were added. 2Phe 283 §% @\Rleﬁlgé" @éﬁaﬂ%’e%@a&ﬁ@m{% LEtb St et was
subjected to extraction with Et20 (2 x 20 nmL). The conbi ned organic
llayer was dried w thnkad&ide2and 5 evaporated. The residue was

I (Y {)u - -H

purified by chronat og|

100: 0 -> 90: 10). The=pfo0 . m-

concentr at ed undge-1icabogmoiicd rafﬂhmrcmcétate |eI d the t|tIe corrpound (0 30
g, 37%. LC/ M5 data:

C 81124C12N202 371. 31) Z&TE?“N%EQ {@?ﬁé@%ﬁd&?g@‘%@hﬁ%ﬁmk?’ﬁ""’é_
8.0 Hz), 7.43 (&N ﬂmethmyplbbut@uem@)xme (332)mg, 8.653mfro]) 28d TFA[EL04 ml, 3331
(s, 211, CH2Ar) 6 :

314, NMe), 2. 67mn%§)8‘?185 ?"fg]%(iff%s g&%"d 'g’ﬂgrsafé"?‘ fé??%&%%&% %@’P“t of
1.77 (m 4H). TH@’AH(LIM%IL i3 ﬁ/atanihm'es ylsledh gnd-HBe mistuteewas rafligefdiforsy) \iThe
cap vial was

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 CisHpCI2N,0 353.29)). The mixture was used for the next step without additional
purification.

Example 2



charged with
342, 3-di chl oro-4-(pyrrolidin-I-yl methyl)phenyl]-3-hydroxy-N, Ndi net hyl

cycl obut angoandyasas de (60 ny, 0.161 mmol) and 0.5 ni q:fc'ﬂ)q’_gﬂ)‘[kmﬁﬁbﬁn
15 0.2 nL of 2M HC1 in ether was added, evaporated and dried to give

oil, which was redissolved in 1 nL of DCM evaporat ed and dried to
give 62 ng of white hygroscopl C sol idof HC1 salt.. LCVMS (MHH):
371.1; 113 NWR (300 MHz, f ? : :

8.1 Hz, 111), 7.73 (es3:AZ ""m" . 211),

), il ilr A
3.50-3.70 (m BB@!ethﬂcﬂﬁbﬁtaﬁ&afﬁﬂxaﬁidb) hxlﬂo ﬁe97 (m 2H) 2.86 (s,
311 202. 83 31 2. 69 , 1
1 82) 1.94 (m (21 1). Fmsg}uﬁ@ ac%fm I?i]é!:l!}‘lédla%e 3- [Z 3(dr£hloro~gf-)(pmohd1n-1—

3-12, 3- d| chl or 0ylﬂneﬁ:tg%phhylgiwﬂv-ﬂm‘;emm&lyﬁdtﬂhﬁﬂ%brbﬁ*ahhdﬂ, met hydiftisedaodatt -

2- b d I t t | ut
342, 5 onl g?ooi&%ﬁ%}? L iﬂ? ‘ﬁ% “ﬁiﬁﬁﬁ h@’?‘]ﬁ%ﬁ%y{q&gﬁphwrhodwma)
N, N- di et hyl cyc(@bug,a)memambm;armelmn(tﬁﬁ@asmydr@eﬁ&& @0 ELASUIC) oA 61th@ 4

m, 13.5 mol) in 5 m xed under argon faor 6 h, the
addi tional amoufffEP Wﬁ“’ %’%ﬁl\ﬁc@ J“? G Wk gag"é]o“’glﬁ@eﬁshtben )
m xture was ref bfixBdioras Rdlie& to thia eesitlzx indrthe Moﬂwap@maétaﬂwiﬂc)etﬁyl)ams.
According to L

the reaction ' to 70% o
the title conpounam@B OTEEE a%%%w(a‘i\%% Ikﬁcaﬁ@ﬁ{lg%%?ﬁesws 26308 2 the
C 81122C12N20 35812 Bydr. andlile Witk soheioners:s wsieaelovittt étbyl mestite £hepmL). The

Wi thout additio t - 29- . .
o3 a2 3 pbpibteg OB bO s RGO e Y Y mEBRL P
el obut anecar boxalnpméogrhﬂldr(ﬁﬂil@‘mlm, 10g, CHCIsWP@XEaJe 0120+ 160:00€HCla/MeOH

i nternedi ate 2,

3-12, 3-di chl or o0 B pyr 181 L arhens gPHeaping e product KR, SYrResied (185 Aidhe 7as .
ene- 1- car boxani dlés veft fin &@ﬂ@éé@@raﬂ‘ﬂé 05! 1D, 06?155 H(Eihlmxynq waSSaddtd m‘dere:thmgol :

was added chkor g4 hﬁ;(t&r‘é'v&'@ @ ggzg.i@hggﬁa &%ﬁéﬁ%ﬁgédﬂglo&@w §£%Tg6£§uﬂe

mol ). The m xture was
reaction was rmmmmp@rhﬁﬁyn& 0) aﬂﬂé”hﬁeﬁf) - LG8 det\aab‘ér 3i6ednd 357 (M+H)"

dryness, then Sﬂcumed%orﬁ %@Cl;h @ﬁggﬁdl &atd 36Ee or (Ehﬁ-l T=28.1

sol uti on was ext ract ed acet’ate 2x5ml i ¢ layers

wer e di scar ded. HIDWW(I_L‘%) 62:ac8; 1-88 + BAS (m, 1&@&%5 -&pdfm
the water sol utzan-was (ﬁlxm)a@tzgd Id4 thdeoﬁfyeztg@t(@ d8xp71L ). 79&162}1),

organl c Iayers were dried evaporated i n vacuum The residue was

purified by Ehr%ﬁ%r@é?&ﬁ?@(%ﬂ@?z BMEFIA- 980yt 2 @3/ hexane 80: 20- >
100: 0, CHC13/ MeOH 1Galpie 390: 10). Fractions containing the product
wer e evaporated. The resi due was di ssol ved in 2 n|I of et her and 0.1
tnL of 4N HJ / di oxarsZwadichloroxd, ety hphenyl]-Brfl

evapor at ed; thedfu&%ﬁ@@oﬂﬁﬁn&ar&dammemammﬁ@e afford the t|t|e

conpound (74 n, a white solid data: 355, 356, and 357
(M 144) + (cal cul at ed‘@ BLCPERY 3l R@@Pﬁ%qx@f)ma@iﬂﬁﬁwam gnd Sepum

E CD30D) : ) 3 25 69cz(pd wasi tibrged with8DdoxblEFmor ZAEIBC]{, ($5 SJnlé, 0 3R7=mBol} all B, m¥Y o2
s, 211 3. 88

111), 3.25 - 3. ?Mf Sé@%m&%ﬁsﬁ%iﬂ en(tﬁe meﬁt\)re i opged f<77ggcma82§}13n
é;)z. 4|2 - 32. 52 (of ZFkimple2. 1,8-[2,2-dRBlokdw-(Bb)idin-1-y@B8ethyd)phenyl]B-hyiddky-N,N-
anpl e

3-12, 3- di chi or o elFYSeyefagrcatoxerpide (170 I“)gp?l%?ﬂlrﬂ’fo% i 2 el 2R RERY

cycl obut anecar bexsmidete Thydixochves stited forirh & -79 1C, gef eatplaifowL.EMS, which
equi pped W th Ay MRARNES &G Sl bl el Bhne s SRR UM Aldrich, 85.5 me, 0,387 mmol)
was added, stired at -75 °C for 10 min, warmed to 0 °C and quenched with sat.
Na2yCO3 (2 mL). LCMS showed complete conversion. Then 1 mL of 2N NaOH was
added and the DCM layer was separated, dried over Na;SOQy, and evaporated. The




25 cap, was charged with Deoxo-Fluor (A drich, 85.5 ng, 0.387 nmmol)
and 3 nL of anhydrous DCM under nitrogen. Then the m xture was cool ed

to -75 C ané mos@busi on of Exanple PCT/IB2006/002977
1, 312, 3-di chloro-4-(pyrrolidin-1-ylnmethyl)phenyl]-3-hydroxy-N, N
di met hyl cycl obut anecar boxam de (130 ng, 0.350 mol) in 2 triL of
anhydrous DCM was added. The m xture was_ﬁti rred for 1 h at -75 C,

then sanpled for LCNB, whi.ch, .30 showed 0 rsion.
Deoxo- Fl uor (Al Wﬁ%\ffwwugﬁ?pgb,y cﬁﬁ’g@% M%Hﬁ@g%& ﬁ%@%ﬁ@ﬁ\&g@%
C for 10 min, VWauRE,0H 16, & anddu Do eels WHIOH %) to\gh@Q08 nfg(Sa¥s) of the
LCVS showed conpl ete conversi.on .Then .1 nL .of . 2N. d d
the DCM | ayer ag?ﬁgféﬁ% .E‘Fgﬁf,Oﬂdﬁ?'%ﬁla%f}érwaﬁlglfﬁ&&lngzgag\l/\‘%g%e@gg315 .I]%[I)'l'hnéL
-D:(B:I\/IO- 9; (r)/ Udﬁ/é 8iHI 13&31\N4)H4m101fih§hebwasodcugdz e_(vﬁpmdjgié%/aﬁeﬁ td\llgi-‘»@}ei]],tﬂ%l_t ovas
X = 0. | \ i
D7 g (90 >of FERSGRACH: BTN sTpatlbagy one b SNkt forfgaft 5s
di ssol ved in 0. mgjrof afwhife Qiygrosdopin s0lig HIT! saft. REMBIGMHED: 33 r HWEMR (300
added, evapor at a i.ed i.ve ail, i.ch_ [ dpl
ot ovt - ovap St BirsthespnBales”s b 1 T B AT A
?];, Og m t eDlr\l/é%r (BI%;:J_Ip# 2.(133 (Blzj7 ), ¥iGe (& dl= 5.6£BN,BZH)NB.EI;~3.7BE@,7 GED), BMG-3NI0Rm,
7.65 (dd. 51 = gﬂ%zﬁg,(s’%ﬁ:l%t}s ﬁ%}ﬁ@.?o 68 %‘g?'zgolms%%lﬁfl'%ﬁ’:
3.62-3.71 (mp 62mW)., 3.45-3.50 (m 211), 2.95 (s, 311), 2.85-2.88 (m
111), 2.80 (s, 311), 2.00-2.10 (m 2H), 1.80-1.91 (m 10211).

I nternedi ate 3 4- Br]ggt‘i‘-ggdia(tg)g ononet hyl) - 2- chl or obenzene.
4-13r ono- 2- chl or o- 1-Tet hyl benzene (CM 89794-02-5, 30 g, 0.15 nol) and

N-bronpsucci ni m de (£Bramo-D(romoniel loyphepdesien CC14 (300 ni).
Azobi s(2- 15 net hyl pé{—ﬁ%m%tﬁ-gl{lér%ﬁélét%gl?e%ﬁ.%)e& (&ﬁ§ 8@9%&-5,%0}3%‘61@%%}) and

under vigorous stirring and re m xture was refl uxe or
30 min and cool @tbrombrecqmimplep2é at 0. 1hamolX were anizefl of EClaP0dNEL ar Heolis(2-

The 11111 G YRRRIAAD (U0 5 94 ol Hher Bk MRy b0
7.57 (d, 3=1.9 FAuxisg. Frenuixurggvag defluxed for)30-mimand; cookpsi=Fhq pragipitaie pyas
7.31 (d, 1H 20%Tided offand fsdarded: BB fifate %/Q:Q-evaﬁﬂr% Zhe residue was distilled at 1
mmHg, bp 75 °C to give the title compound (28 g, 65%). 'H NMR data (CDCly): &
7.57 (d, 1=1.9 Hz, 1H ArH), 7.39 (dd, 1H, ¥;=1.9 Hz, J;=8.1 Hz, ArH), 7.31 (4, 1K,
20 J=1.9 Hz, ArH), 4.53 (5, 2H, ArCH>).
Intermediate 4
(2R)-1-(4-bromo-2-chlorobenzyl)-2-methylpyrrolidine.
Intermediate 3, 4-bromo-1-(bromomethyl)-2-chlorobenzene (15.4 g, 55 mmol)
wags added to a mixture of (2R)-2-methylpyrrolidine HBr (9.0 g, 55 mumol), potassium

25  carbonate (18 g 130 mmol), and 150 mL of dimethylformamide under ice cooling.

The mixture was allowed to reach room temperature, and the stirring was continued
overnight. The mixture was evaporated. Water (400 mL) was added followed by
addition of 5M NaHSQy to aitain pH~2. The organic layer was separated. The
aqueous phase was extracted with Et;O (2 X200 mL). The organic layers were
30  discarded. The aqueous fraction was alkalized with K,COj to pH~12 and subjected to
extraction with B,O (2 % 300 mL). The organic layer was washed with brine, dried
over anhydrous Na,SO4 (100 g), and evaporated in vacuo. The residue was distilled at



Internediate 4 (210-1-(4-brono-2-chl orobenzyll-2-nmethyl pyrrolidine.

I nternedi ate 3, 4-brono-1-(hrononet hyl)-2-chl orobenzene (15.4 g, 55
nol ) was wodesdhaoxz8 m xture of (2R)-2-net hyl pyrroli di netiBsoeH20779,
55 nmol ), potassium 25 carbonate (18 g, 130 mmol ), and 150 niL of

di met hyl f ormam de under ice cooling. The m xture was allowed to reach
roomtenperature, and the stirring was cgqtinued overnight. The

t
st o evapo o, WS TRt B S0 ot 3
aqueous phase We&7.eRL) emtcewewfdrlﬁ:.ﬁlsmcmss 6201@1 MR dafBHBMSOgdo &7.66 (d,

SLeE 112,20 PR S NS S T it o

The organic | asz AveIs), DA hiede\th%iz) Ags (dlr%&&;‘i/Hz) &.ﬁw&ﬁ@slﬁhzw

(100 g), ande rat s:distll e ty com

| mrHg, bp 9% @%? ﬁejlcoﬁgp%%?aq?%zﬁ%lil gﬁ%oﬁ“ ; %l\?&ﬁ&
data: 289.9 and(ﬂ&H);Ql :(M%(m,a]lfbull QR (EPBH,I75.CH2N11313r CIN 288.6). 1H
NVR data (DMSO-d6): 3 7.66 (d, 1H, 1=1.9 Hz, Ar-H..); 7.52 (dd, 1H,
Jr=1.9 Hz, J2=8.0 HAntchnedidte 7. 43 (d, 1H, 1=8.1 Hz, Ar-H), 3.91 (d,
1H, J=14.4 H), 22%&”;1—91 Fonfrids) ; 2.78-2.85 (m 1H); 2.42-

52.49 (m 11-1),; Hz, J2=17.6 Hz 1.87-1.97
(in, 1H); 1.57- 1 67 4N HCl/dioxane (70.5 mL) was added to a solution of pyrrolidine (20 g, 0.28

10  mol) in dioxane (20 ml). The reaction mixture was evaporated. The residue was
recrystallized from Et,O, separated by filtration, washed with ether, and dried to give
the title compound (28.5 g, 96%) as white crystals. '"H NMR data (DMSO-d6): & 9.40
(br.s, 2H, NHY); 3.00-3.13 (m, 4H); 1.77~1.85 (m, 4H).

Example 4
15 1-(3-Chloro-4-{[(2R)-2-methvIpvrrolidin-1-vllmethyl}pheny}-3-

(pvrrolidin-1-ylcarbonyl)cyelebutanol.
A 2.7 M solution of n-BuLi in heptane (3.6 mL, 9.6 mmol) was added for 5
min fo a solution of intermediate 4, (2R)-1-{(4-bromo-2-chlorobenzyl)-2-

methylpyrrolidine. (2.52 g, 8.8 mmol) in absolute THF (20 ml) in a flow of argon at —
20 78 to —80 °C. The reaction mixture was stirred at —78 to —80 °C for 15 min. Then a
solution of 3-oxocyclobutanecarboxylic acid (500 mg, 4.4 mmol) in absolute THF (4
mL) was added drop wise over 5 min at —80 °C. The mixture was warmed to 0 °C for
1 h and evaporated to dryness. The residue was dissolved in DMF (10 mlL),
Intermediate 5, pyrrolidine HCI (520 mg, 4.8 mmol) was added. Then BOP (2.2 g, 4.8
25 mmol) was added in portions under cooling in an ice bath for 16h at room
temperature. 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 K»CO; (to pH 10) were added. The
layers were separated, and the aqueous one was subjected to extraction with EtOAc
30 (2 %50 mL). The combined organic layer was washed with water (50 mL), brine, -
dried with Na;SOy, and evaporated. The residue was purified by chromatography (60
mL of silica gel 63/100 pm, hexane/CHCl; 20:80 — 0:100, then CI—_IClg,/MeOH



(m 211); 1.27-1.39 (m 111); 1.08 (d, 311, 3=5.9 Hz). Internediate 5
Pyrrolidi ne Hydrochloride. 4N HCl/dioxane (70.5 nL) was added to a

sol uti on ofopysweadtsli ne (20 g, 0.28 10 nol) in di oxane KE&ABBibpoo291ve
reaction m xture was evaporated. The residue was recrystallized from

Et 20, separated

by filtration, washed with ether, and dried to give

the title compound (28.5 g, 96% as vx/mte;,_c_rystals "H NMR dat a
(DVBO-d6) : 6 9 41%0()@ o8 ’10)2 llghfe p%ét&cox?’ta%g%ragt?bn(v@re éch%cte&‘ar?d oﬁceﬁi?atéﬂo

4H) . Exanpl e

15143- Chl or o- 4 {efe2Rp - titlerrperniydupd (.83 igeli6A%).- yLCAES Higtat BABAYand- 392 (M)

(pyrrolidin-I-yl
hept ane (3.6
I nt er medi ate 4

(Eagnr %‘Pé&yfo{ %’ﬁm@ﬁ\?‘zga 9.1 RvR thaS(‘ﬁNféd) 56): 8 8. A é?‘dh' Ak

mnto

'F)2 Y2449t 2Bimds-I0,cHIScls.0b 1)1 §.96 (17 By 35, Hr)oB 281136,

(2.52 g, 8.8 4mM0l) 9fy ; SghalEyoTh 2(}12’02561&& mazh %@Eséégp?:H@bMSO%O

78 to -80 C. “Thé Feact

h m xtur rre

mn. Then a sol 6ok @fm3TDxb83dI% &Hél:&@-ﬂ&?y(m eHxdi7a-1- 5000 g W54
i mol ) in absol utg (;lal-ﬁ_r%gggh)z; ,@ﬁ@'%&iéﬁﬁ—wssx@z @ 5 mn at -80
was war 1

C. The m xture
The residue was

and evaporated to dryness.
dlssbmﬁﬁﬂlﬁa_DNF (10 m.), Internmediate 5, pyrrolidine

HC1 (520 ng, 4.8 ml)p%es. Af6d-r3-Eerndat - lgm%oﬂmc%ﬁb@cﬁ SR NbAFRA} -

added in portions unde coo ng |n an ce room

t enper at ur e. 10Th &-11et

~art| ng hydr oxy aC| d was

nmoni tored by LC/ MBS hesfﬁé&tban fe VRS 18 aRREAL 2k -He HAHEr
1 mmHg. Water (100 o m A -EIEt y2 Yp5io

15

20

25

30

yllmethyl} phenyl)-3-(pyrrolidin-1-ylcarbonyl)cyclobutanol (400 mg, 1.06 mmol) and
TFA (1.64 ml, 21.2 mmol) in 4 ml of DCE was refluxed under argon for 6 b, then
addih'oﬁal amount of TFA (1.64 ml, 21.2 mmol) was added and the mixture was
refluxed for 24 h. The mixture was evaporated to dryness. According to LCMS data
the reaction mixture contained up to 80% of the title compound (359, 360, 361 (M-+H)
(calculated for Ca1H27CIN,O 358.92)). The resulting mixture was used for the next
step without additional purification.

Example 5 _

(2R)-1-{2-Chloro-4-[trans-3-(pyrrolidin-1-ylcarbonylicyclobutylibenzyl}-
2-mmethylpyrrolidine hydrochloride.

To a solution of Intermediate 6, (2R)-1-{2-chloro-4-[3-(pyrrolidin-1-

ylcarbonyl)cyclobut-1-en-1-yl]benzyl}-2-methylpyrrolidine, frifluoroacetate (1.06
mmol) in 5 mL of ethanol was added chlorotris(triphenylphosphine)rthodium() (100
mg, 0.106 mmol). The mixture was hydrogenated (40 psi Ha, at 50 °C) for 3 h. The
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 wiﬂ-x ethyl acstate (3x5 mL). The
organic layers were dried and evaporated in vacuo. The residue was purified by
chromatography (5102 63/100um, 10g, CHCls/hexane 80:20— 100:0, CHCl/MeOH
100:0~ 90: 10). The product containing fractions were collected and concenirated

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



m.), EtOAc (50 nmL), and a saturated solution of K2CO3 (to pH 10) were
added. The |l ayers were separated, and the aqueous one was subjected

t o extractweresdsbizEt 0OAc 30 (2 x 50 nL). The conbi ned aFEARbRGHEYET
was washed with water (50 nlL), brine, dried with Na2SO4, and
evaporated. The residue was purified by chromatography (60 nL of
silica gel 63/100 um hexane/ CHC13 20:80 355> 0:100, then O 1C13/ MeOH
-32- 100:0 -> 9 col | cted
and concentr at eg{égdzod{? %—2‘9 &fsﬁaéig%{ﬁd%&%ﬁr %Q% ‘tfha‘gés qu%gm%f t}LeCrf °was
data: 377.2 and dig®ivafiumito(afiatdahe HCbﬂltmﬁthem&mB@ﬁmw 135 B0 B Jas a Gk

575 (s, 1k onenay gl 3pid SLol, el s6r S {68 Dy (b e

2.78-2.90 (m 2H)z1Hz&Cle 26GI8)( i NBR]Jata CEDJa@DQ &2.63 (d, I BVBSDHZ), 7.50 (s,

2.06-2.16 (m 8 07 1. 2

(m 211): 1.57- ]1?)’61/%@[1%11) 7SRt g I? 1= }_%}fz? %F%jalﬁé' 143 i)
Hz, CH3). Inter riedi-s3.&7 Gn, 2H), 3.34 — 3.52 (m, 7H), 2.64 — 2.75 (m, 2H), 2.33 — 2.49 (m, 3H),
(2R) 1.-{2-chl ory I |y onyIIeycIobut-I-en 1-yl | be
nzyl 1 10 2- et hyl gg/r r%@yﬁf%hﬁ Pﬁbjr. oggg{z A sol ution of
Exanpl e 4, Example 6

1-(3-Chloro-4-{[ (2R Wﬂ 1phenyl) - 34yrrolidi
-1-yl car bonyl )cycl 0 . TFA (1.64 m,

21.2 nmol ) i@ 4 vidark elohpiv] benz) bCEor 6 h, then

addi tional amount of ATFseiuﬁJn 66‘f rﬁx’amﬁﬁ 21 mﬁ-):hw?oﬁ Qﬂ%%-ﬁ@ﬂylﬁ%hdm-l-

m xture was 15 refl uxed for e mxture was evai)?orate

dryness. Accord |Y|1ﬂglefhbﬂ}21@m§)‘aéf}5f°ﬂlﬁ’é I denelanpbeysioRitinod (208 mead ﬁ@ﬂmﬁ"ﬁ nd

80% of the titl gy UREL e(d@é?ove13§91m %@so(%&bﬂ@éoxﬁ%bﬁ@b@ Edl 3Pfmol)
C211127CI N20 358. 92 The resulting m xture was used for the next

Step wi thout addp Celafl THY & ReeBef 680m bt B C. The teaction mixture was strred

20( 2R) - 1- 12-1Gh| qk 07840 L80' a0 for 3-1( P hikburHvils diloWb ERMRAM D 6F.C AaBrE ¥ waagn

zyl |l - 2-net hyl pyrrol i di ne hgdr ochl ori de.,
(50 mL) was added followed by addifion of 10 N NaOH, pH~10. The layers were

separated, and the aqueous one was subjected to extraction with CHCl (2 % 30 mL).

The combined organic layer was washed with brine, dried with NaxSO4 and
evaporated. The residue was purified by chromatography (10 mL of silica gel 63/100
20 pm, hexane/CH,Cl; 20:80 - 0:100, then CH,Cl/i-PrOH 100:0 - 95:5). The product
containing fractions were collected and concentrated. The residue was dissolved in
ether (3 mL) and then 4N HCl/dioxane (0.125 mL) was added, evaporated and dried
in vacuo to give the HCI salt of the title compound (158 mg, 57%) as a vellow oil.
LC/MS data: 379.2 and 381.2 (M+H)" (calculated for CoHasCIFN,O 378.92). 1H
25 NMR data (DMSO-d6): & 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 (d, 3H, J=6.3 Hz, CH3).
Intermediate 7

30 3-(Morpholin-4-vlcarbonylicyclobutanone.

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,



To a solution of Internediate 6, (2R)-1-{2-chl oro-443-(pyrrolidin-1-
yl car bonyl ) cycl obut -1 -en-1 -yl Thenzyl | - 2-rnet hyl pyrrol i di ne,
trifluoroageimabensehs06 nMol) in 5 nb of ethanol was add&@rig2o06/002077
chlorotris(triphenyl phosphi ne)rhodi un(l) (100 25 ng, 0.106 mmol). The
m xture was hydrogenated (40 psi 112, at 50 C) for 3 h. The reaction
was nonitored by LCMS. The m xture was e\r%porat ed to dryness, then 5
m of 1 N HC1 was addeg:nﬁo t he rem%ue a the solution was extracted
with ethyl acet §P¥°t B! 3d mppholpe (4 a ol |59 rapel) e adder STherimstion ToNpre

NaCH (1 nil) wasvagdesdd tb a5 ehietimat £1ihié RYQeraitiol NE, MALEHoRRK Y L R0, e
extracted with ethyl acetate (3x5 nL). The 30 organlc 'ayers were

dried and evapor&t®a Fes vaBigeed 'ItPle"}F%@?tH@'&’%§np #Qaf (@9 gL, 40-63 pm,
chr omat ogr aphy @h@&%%@@m&)m to%%g g@aﬁﬁﬂﬁ @9 291' %QQchoﬂess oil.

CHC13/ Me011 100: 0-> 90: The pro nt ai ni'ng B ¥adt fons were
col l ected and c@fh@ﬁ?h@ieéal thﬁﬁérgemdééwsm@ﬂéasw e1841hedi&l (taleuloged for

di ssolved in 2 @IQPQIN@,LI;@?"n)a INPERL(400- M) 4Dk gdn%g-dsfﬁysq'— @’ ﬁ)? A3

added under stirring sol vent was evapor e resi
dried in vacuunrfe2dm Fd3dhe3peimtdt of the title conmpound (80 nm,
20% as a dark yell ogy{g%%;phous solid. LCV5 data: 361 and 363 (MrH) +

(calculated for C211- 1H NWR dat a (CD30D) 5 7.
(d, 1H, J = 7.5 Hz), 3wl 4-pyryolidin-1-yinpghyl phenyl)-cyelobutyl anoup

(d, 111, 3 3013 yRmEhhmorb: 31(d 1H, J =133Hz) 3.63 - 377(m

2H) , 3. 34- 3.52 (m 2. -275Ln, 33 - 249(m311}
1.72 - 2.20 (m 711)To q_sﬁ\zﬂn% §plut13)p.|of J-(4-byymy t}a%yl)-pyrrohdme (1.6 g, 6.5 mmol) in

THF (20 mL) at 78 °C (acetone/dry ice bath) was added slowly down the side of the
flask a solution of nBuli (2.6 mL, 6.5 mmol, 2.5 M THF). After 15 minutes a
solution of Intermediate 7, 3-(morpholin-4-ylcarbonyl)cyclobutanone (1.0 g, 5.4
15  mmol, in 7 mL of THF) precooled to —78 °C was added slowly. After 30 minutes the
reaction was quenched cold with 1IN HC1 (20 mL). This mixture was diluted with

EtOAc and then the layers were separated and the organic layer was discarded. The
aqueous layer was basified with 1 N NaOH and extracted with CHCL/AiPrOH (3:1).
The organic layer was dried over MgSOs,, filtered and concentrated to give a yellow

20  oil. This material was purified by flash column chromatography using a 40 g ISCO™
column, eluting with a gradient of 3%, 5%, 10%, 20%, 30% MeQH/CHCI; with 0.1 %
NH4OH. The product containing fraction were collected and concenirated under
reduced pressure fo give the title compound (379 mg, 20% yield): Ry= 0.3 (30%
MeOH/CH:Cly); LRMS m/z Caled for C20 H28 N2 03, 344.4, found, 345 (M+1)

25  APCIL; 400 MHz "H NMR (CDCLy) & 7.42 (d, T = 8.3 Hz, 2H), 7.29 (4, T = 8.3 Hz,
2H), 4.58 (brs, 1H), 3.62-3.55 (m, 8H), 3.34-3.32 (m, 2H), 2.87 (dddd, T = 8.3, 8.3,
8.3, 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 BC 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 §

1-(4-bromo-2-fluorcbenzypyrrolidine.

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



Example 6 (210-1-{2-Chloro-4-fris-1-fluoro-3-(pnrolidin-1- 10

yl car bonyl ) cycl obut yl | benzv11-2- et hyl pyrrolidi ne HO A

sol ution ofyoR¥@rmbes 4, PCT/TB2006/002977
1-(3-Chloro-4-{[(2R) - 2- et hyl pyrro]i di n-1yl] net hyl } phenyl)-3-(pyrroli
di n-1-yl carbonyl)cycl obutanol (250 ng, 0.66 nmrnol) in 2 mM CH2C12 was
added over 5 min to a sol utlon of Deoxo- f uor (282 ng, 1.27 mol ) in

CH2C12 (1 m) in 7 ' e

mxture was Sti FF%at %W?:\pé %%m %oduo bﬁ“zy Fﬂ§m W‘ST@%\&?# 1707
al l owed to warm B @, T4 nAfl)t wiis aﬂidbd i@ p@tiorsd Reepin) t&&ﬁﬁerﬁﬁi@@ﬁloﬁroiol Qe
tusous. one vews "OHFae st K3 pT B R S Vet B e e o e
conbi ned or ganl of taa i, COR Sy, wad bmedfhvatm- iwae addda) ad ihé folkte 2208k raa08
evapor at ed. I ied chr,0 P 0 nmL of
silica gel 63/ 188@6&%[ @?‘V\%ﬁelgj;)ngﬁl 2’%‘“‘%’3 eg&%‘?%oa%te}’@??ra?ed' The
CH2C12/i - Pr OH 16&ul@ng Hel@5elow oi[hﬁzspiimﬂeﬂ:tdeD Rl (ngmfnr Bp.L12611Q) WeEige
collected and c The resi due,was., di ther (3 nl)
and then 4N HCl?%P %gdﬁeb(‘% HEOGPhES iioréaﬂ%‘bdt@@g r?“g% 388 ind dried in
vacuo to gi ve t he HCH NBIR (300 Miip CDQ)e mraamn(in,(ﬂrs)asm‘g (mbTH) 23S (@,

yel l ow oi | . %@33 %m 9.2 and 381.2 (MFH)+ (cal culated for
021112801PN20 3 % 1H’25 NIVER. data (DMSO-d6): 5 7.68-7.73 (m

2H, Ar-M 7165-7. 601@.@9@&@12_ Artl) 4.34 (d, 1H, J=13.4 Hz),
3.63-3.75 (m 211); ; h 7~2. (m 411); 2.36-
2.46 (in, 111); 2.1C7 , . 11); 1.87-1.94 (m
2H); 1.72-4.84 M@J&Mﬁd&ﬂlﬂ% 6.3 Hz, CH3). Internediate 7
303- (Mor phol i n-4-yl car Y | 0

was added to a sol ut?oﬁﬂ%h%ﬁo%q%%a%g@ %dngclge %r%) |S(Q:J§5% gdl?%‘ fhna
mmol ) under vi gBempsetariand pitigecangss odsvan ghagedhwignintomediate B, ht4- Eﬁm@wl‘ler
5 mn. The ac S e t

t enper at ur e&fgorﬁb&ﬁbewjpgﬁaldﬁ%o%g@% 62? %oﬁda f 70%hljﬂo |oﬁe ?ETOEP@F gBe
mol ) was addedsystvﬁ'ver‘Se’fa@hqdowthﬁnmfrl@n@\a@lwetat&ﬁ°C€ with $iqdd nitvogen with an
this tenperatur gndiecH (i 1)%@!: W&H%mgfbm&%ﬁ&&éggo i €o. %%%Qg% y\cﬁd?ed

subj ected to chromat ography on
5% i-ProOlLl) to GewEise i@ additign émgel @ﬂ%-S%CaTlmnmmr@g@s glirfedsit this

whi ch sol i di fedte' erh e fof bl hR{oARI05 mik Gnd¥s sordlRhar 3M&oé;§1%b&arémb&gﬁc
(cal cul ated for CI9H13NO4 183.21). 1H N 00 M1 z)-data

3 3.54 - 3.60 (#id (g undgr yeguungfon 3 daysnls. "5&%’)135 Fodu 3¢ b of %ﬁhy‘k%‘)T
Exanpl e 7 was added dropwise through an addmon furmel keeping T<-80 °C. The mixture was
13- Hydr oxv- 344- qurr gl i din-| R)i‘l ngt hyl - pheny1l) - eyel obut v11- nor phol i n- 4-
10 vl - met hanone? lowed to warm to evaporated. The Tésidné was mixed with 500 L of water
and washed with ether (2x300 mL). Then the aqueous solution was acidified to pH 1
with conc. HCl and washed with ether (2x300 mL). Then the aqueous solution was
25 neutralized to pH 6-5 with NaOH and coevaporated three times with iPrOH (300 mL

each time). Then the mixture was coevaporated with THF (200 mL) and dried to give

gummy residue containing the product with inorganic salts. LCMS (M+I-I) 294.4
This material was used directly for the next step.
Example §
30 N-{2-fluoro-4-1-hydroxy-3-(pyrrolidin-1-vlearborylevclobutyljbenzyl}-
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-



To a stirring solution of 1-(4-brono-benzyl)-pyrrolidine (1.6 g, 6.5
mmol) in THE (20 nmL) at -78 C (acetone/dry ice bath) was added slowy

down the s{@s®fusdbfg flask a solution of nBuLi (2.6 nl,p&f260@80077
2.5 MTEM After 15 mnutes a solution of Internedi ate 7,

3- (nor phol i n-4-yl carbonyl ) cycl obutanone (1.0 g, 5.4 15 mmol, .in 7 nL
of THE) precooled to -78 C was added slo (}/ After 30 minutes the
reaction was qu

diluted with Etg’ g’ﬂ}!’% gg%ﬁqgox%%gﬁ:éa FRoy %f)a??l t@d%rﬂf’ fra%s P’@E?Hf‘lc

| ayer was di scarfii@el the Hheveriiteaaedsatd) a0 mbas abiaelidus dtHP\mﬂdtDIEAI\qu—l Oevd
extracted with CHCb/L] Pt 3: The organj.c dri over
MpSO4, filtered X ety PP VRS g BE G 3051 f i Gension
soons. col un pﬂ’@f"%ﬁ“@% T *”g?‘“‘i”tﬁ“?g%“‘%‘?eg‘“’%
S S 0
MeO11JCHC13 wi t oRHqn o TRED WAT 286 Pt X S Y QTE:
col | ect gd( and ccactein whe?%mwd@nw@dhe@%tp?@sQ“E;relamhginae(za Jenlt,i 2l0eg,
conpoun 379 OfV | e : =-0. 3 (30% MO 2C1
Cal 6 Tor G20 1B OB Eiieg INDIB o peigy s DR gl RN
EI\/?S( ?E)ClS) 151)7 'Bl)Bn(txzturelvas stir@inBattiZl foR 1211, thent eP4potatkd. TheBreGduedayas ?ﬁ;ﬂe)i ,with
rs

S aa o3, 8. 3 A ept R B340 s Yok o e Ny ofedled i B

(2 %:%))c 3)2 38 213042 (63300 ndlthe edhrafEwds, dFBd over Na3SD4; e\@@@amndl@@élmve 334¢g
1 17 1 NIElQ

54.2, 46.0, 42. éﬂjﬂﬁ %°‘4tw;%ge%i) ﬁté’%?%ﬁ ﬁ%&ﬁ%ﬁ%ﬁ; %Zsi iﬁm @i’;
1- (4- br ono- 2- f | UGHaEWAyp gytI7dL iV di » TR nRBH),| S5
a magnetic stirrig asta@f%pga? RS D6ds W in Y214 dh Yen (2R &7 (f 2nHs-
5.1 nol) and acet oni % g he m Xt ure was cool ed Wt
-35- ice bath to'!fit@l,@H),tllrﬁ@n? i, 41} 1659180 0B-4HDuor obenzy! br omi de

(MATRI X, Catyg #: 170§X%m]§g§ g, 1.4 nol) was added in 6 portions,
keepi ng terrperature ow 20 C The mxture was stlrred at RT for 4

h. The sol vent was ait : it AL/ AR
and 500 niL of V\q&inroh\ﬁﬁéhm%ﬂorlééld the m xture was extract ed 5 with

DCM (3x700 nl). "The extract was dried over Na2SO4 and evaporat ed. The
resulting |ight yell éuw’di Pogrls REi Sk patbrad e magaetin TS 1hA thenompetes,

8\/!+tl—|§) 9I2 \5/3 324 Ez«.dgm(,&ﬁm@t afd mﬁ%ﬁsﬂ%@&las%ﬁa dJ\QitlgEJ{ OIN-{ zétid%m [1-
3.63 (m 21130 Jdwdwxy- ?’a@me in-1yyleegbon yalt%wllbfeffvit é‘tné[r%ﬁ@ g '0.124

ﬁ 53 fl uor |0 Ef § Bﬂmpéﬂdgl D'o:f aﬂyﬂﬁh@DCM)ﬁﬁIEﬂc hiftdged- The mixture was gooled to -75 °C

ydroxycycl obut anecar boxyl i c

equi pped a mechat fry 44 E\"?t@i‘eabag%lgtef‘ PSPF%EIH‘H@#%&%Q‘S’MQ rmlg'rSQﬁ‘}g mol)

][1: t roggn ga|S) i nlveatslau%ba ®RbRnge Thannidturd whewamei ad e°(8ancﬂ.stﬁ14dbiircsﬂﬁmﬂ~atﬂ:ﬁis
uor obenzyl’) pyrrolidine_ (6986 0.27 no

THE The system \XBEP"H“&F%Z% iR weﬂ“eaﬂﬁd gt égoo P@L %%at Ecllq%&arﬂ

liquid nitrogen mﬁdmdaﬂﬂﬂnmtﬁr(smmﬂo ITht extiat Was dided over NEeA0, a(ld@Mpbnated

hexane, 30 ni, 1) s..added t

nmer ar T - aorteroeplige brf o S A oo Qi 80, s 3% bl aove

an additional 15ve0H 5% BEN 586, RdULI 70N cthbr @9 hecme Bﬁ%uMa@Hdafr, H}ﬂia@ﬂi 5%)

o e oS nder Zggggwa)r&%e%tg%%{rﬂ? oﬁéhﬁgﬁ@déﬁl?l on’ %BEE%%Q%%J

of anhydrous THE® OpW S€
keepi ng T<-80 C.= TﬁeHm Mﬁ)uflél\@g al b HediH)o 7 W (dn Jt=o 16T BEantk), 3.67 (s, 2H),

evaporated. jJhe ygsigdu I X it oD d A
with ether ( x3o%&§i§il. 8”[’},1%%’ ?)ﬁéegggg%b%?’g %Som’\qﬁi’el;%cﬁ%gq p@’ 15?4
1 with conc. HCU.3(eh, ®8shed with ether (2x300 nL). Then the aqueous

sol ution was 25 neut ﬁ% Féeogasé 8fﬁt'8%d§ctﬁ%9§d‘g)$ﬁagﬁl ﬁt%dcﬂ%\ﬁ@?rﬁf G &tlr, then

three tines with iPr e mxture was
coevapor at ed wi t& L -of BM BOUethdr)was ndded rdrepayitep stiyteddorydthmjn, fidisied ged dried




Exampl e 8
30N-12-f | uor o- 441- hydr oxy-34pyrrolidin-1-yl carbonAcycl obutyl | benzvn-

pyrrolidi ngg z07049128A 2-L 3-neck RB flask, equipped a nﬁfdﬁﬂb&v@fhuzm
stirrer, addition funnel and nitrogen gas inlet was charged with

Interrredl ate 9, 3[3-fluoro-4-(pyrrolidin-1- -36-
yl met hyl )phenyl] 3- hydr oxycycl obut anecar bé),xyl ic acid (0.135 no!,

crude materi al m t he abave te di of .anhydr ou

and DI EA (34.8 5n<?e5vay9urﬁ§q gve %gg °f1ﬁf%?ﬁ%§}a‘f %@M“"’Fﬁ%”@ @%e

stirred for 1.5%ofthid ksdmas). tIherf thismaadtiapeasdisnlvédin2e0 mLTéorater, basified with

2,4,6-tripropyls 5 trlox Qrnane-

(50% 5 solout Pgnl\{lﬂﬁéf’eﬁclé t?%ﬁ‘% ‘5{%&}1@&%@6‘5’ RS e’g&ggpug}%gﬁ @P‘@?j

for 5 mn. ( NOTEganetoogﬁbeerD gvaﬂfr&liiheer predijct (MR hmdtaind piOxifiktely ThE%a of cis

rrolidine no

giot her m was ob?@?\%d ggsc%e%ld %ﬁz’éﬁ “@gs Conf'ﬁré‘%%o g’% il z(‘elé\laOTgove rereH(r:nlgsalét

RT for 12 h, theuas eacajptaﬂmcbﬁy dilémivmgsn dste miaef Bioxed ShirgIh MO it @f °C,

sat. Na2CO3 and 200 0 ter,. i, ¢

10 (5x300 nt.), ool Sy to MBS siTRE %uﬁ’ﬁé’\,\%h‘iif%te“\t/“g%é’?ea‘} ey Tt

dried to give 33ncudx¢pd(tn?gl%solg off iest mbpﬁ@ﬂ{oéonpuﬁepmoxﬂnetelyc&%oﬁmﬂsc(maavs

117 7. 26 (m 2105 R pelbgb b el byl yadiym 5 S el -

\(J = gli? Hi,180§111)1, of BI3AS whe added arkd jtirred. 15930 187 (The pZQEip)ltateZW@ filrergl,

m , . - ) ,
N-{2-fl uoro-4- 1?9%3%%1%5%%%?&% agrim%(t‘%lﬁ‘i H}Ilder T(J)lhn)]f? cyc obu vf Ilg %)? 1
- pyrrolidine hW edhNdMR:decontains aPPINIIZla@Y:ﬁ/n@f@RS RBn). éTs{RMSéMdepé‘l? ,
ti ti i t

i A T e

] Gbu mz Y m

hydr oxy- 3- (pyrrﬁlﬁbHﬁrlﬁ)ng}é)(denyl()%
(43.0 g, 0.124 aﬁﬁ)swssl(nlr zﬁi) 995'2@5({%56%29%(11{"%09@512 ﬁfaﬁ 2H),

m xt ure was cool ed dry icelacetone bath, the

Deoxo- Fl uor (Al dﬁp&pO(ggﬂ@ g, 27 5 m_ 0.149 nol) was added dropvm se.
The m xture was war nggh&ife & and stirred for 30 nin at this
tenperature. Then the mxfure vvas quenched vvlth 350 nm. of sat.
Na2CO8, and 25 ext r ak{48rog 3488t ract was dried

over Na2SO4 and evapgg atsﬂﬁim Eblamsrﬁsm biokd z:mtﬂ@-smubmmoia%iafasecg bys
colum (silica gel,, e

h 30% 5% t3
S o ha s ma%%oéébs%wiéﬁﬁ?wwm‘émm o4 giha! Sing (37 L,
(7 6;2{«) Hgf t1 ﬁ) ti tglsglxﬁam@ﬂmhmelm 2NWR (ﬁﬁeﬁbﬂvmlow%&m 6-Bipfop3P1,4,5,2,45- =

111), 3.67 (s, Hoppi %‘tiph‘@nﬁ‘%? %‘F%F"E‘}dﬁ]fpéﬁ)g 6133%7( 9%3b832r¥? uPl%z nol, 50

2.50-2.55 (m 4|v0t%, EcBQ) 2. Qﬂer(]ﬂhr ﬂ{d)reachoﬂ Svas queBbhel ithddBaturated solditv@ of

free base of th duc 500 of. et her

then 83t of - oueRE srb et aith B R ShE P RIS S RERe et FaiEVer

filtered angsdr |dﬁeti ove&?Mgsmgéﬂtemacmﬂmomengatv@ ?ﬂnﬁcagxomfofhyﬂrmhﬁab rwade

salt (NVR contains S _i.sone

Taters Al was i SLOTVRRS BoBEh feitar SuyRPoeRl REd e e e

10, extracted weluind@h & gradiBot aﬂz%-m»aﬁmmmam dl‘}mprodums:ﬂmiaymrgdiaumns

:gg:’ gx;[ (r)TB.?Ie?ls g%%e% &*llggte&c arn ecopxc?‘e%gatgti od?l;ll% tthRcompoungl(% g, 68% yield) as a
white solid: Ry= 0.23 (40% EtOAc/hexanes); LRMS m/z Caled for CyH;oBrCIFNO,

30  306.6, found, 306, 308, 310 (M+1) APCI; TH NMR (300 MHz, CDClz): 67.53(d,J= .

6.2 Hz, 1H), 7.02 (d, T = 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 (CDCl;) 8 164.5, 158.1 (4, Jor =




5 isoner). Then this 25 g of free base was converted to HCl salt as
above. The HCl salt was recrystallized by dissolving in 250 nL of

Et 0Ac/ 50 Wlo Mpfiddopps 60 C, cooling down to RT, and sti rgdmgbRiced7h-
The precipitate was collected by filtration and dried to give 8.0 g
of first crop (NVR contains approxinmately 3% of cis isoner). The
remai ni ng not her 1iquor was concentrated der vacuumto 100 nmL, then
100 10 niL of EtQAc was added and stirred 10r 30 T recipitate
has T111cred, cofs e 109 n Re 15 4i5 b gonrc d T HridBr Tt b
2 days to give 19086 5200, HGl salt (NVR - contains approximtely 3%
of cis isoner). (LCVMS (MtH): 349.5. 111 NWR (300 MHz, CDC13): & 12.66
(br. s, 111), 7.97 (ntemedidtellg) 1y 111)  7.41 (d, = 8.1 Hz, 1H),.
30" 3 150 (T ittt 5,0
2.03-2.13 (m® 211), "o bxpedie z%l‘(&ﬁ’i‘)mq}'ﬁlﬁlaﬁorﬁéﬂffOé‘E%én%gp oMhiné (480 g,
1- (4- Brono- 2- Ch'l@ﬁ.@-n'émﬁglﬂﬁme@ﬂ@yﬁﬂ)paﬂﬁ @ak Glodgy addE@ aAsdifitionr 6MBH;-THF

" 200 L of £t GABaE CGoee Fieruek db DN MiE ia Rt R el o

in 200 L of Et GAEPlSF
(237 m ., 0.50 ngil dath)Fyr T60Hr] £hid Rigen (thelseetiof bvas BodTedrto kt)and Slolvtyom@acHay with

(cAs # 68557 54 M40 Henpte scgilen?” 3hé gy BAL pestoty ifod Horf e
t he reacti onowasosletengh et svntdnirated aider gta@dd prebsittel (ThisahatéiaHEEBtakang in
extracted with C, d.CH2C12. . The,combi rgani c. lavers.were 25
dried over I\/gSOE‘ft&@? Ia?cg?‘gtaera%mﬁl(%(?g’ﬁ% S’fngﬁ% %&ﬁl 7nc%etufr%1?f\é§quhh?cgm°us
materi al was acaop (15%edThylafdrasbrecepamtn aldribnapeas dyhy wessbaok) egtracted
Bi otageTm 75 L cQ w.elyting.with radi ent  of. 2% 50%

Et OAc/ hexanes. fﬁ%‘u%gﬂéﬁ‘ucﬁeccg blanieé\ioﬁ%n r1 14 g%rse ({ﬂg%é&cro %cc) ’gteﬁeﬁaa nd
concent r at ed t o coicemraddemddrtréddacaigmpeund PR agon @88k yaehd)wascemphished

G111 0Bl CLARG, P60 abe e eEkEREaY bilibe Bldedry I klon, sy o
(300 MHz, CDCl3)pradBitt &3%; t0% MeOHCHHiz , The ptaduct zo@i@inipg fra¢tions Ferg colleeted
Loni1 s (m 42 eonsTRRil B ik prphia PR ghoy B0 pegRpldhepo i v
= 0.6 (10% MeOH/CH,Cly); LRMS m/z Caled for Cy1HyBrCIEN, 292.6, found, 292
294, 296 (M+1) APCT; 'H NMR. (300 MHz, CDCL): § 7.51 (d, J = 6.6 Hz, 1H), 7.33
20 (d,7=9.5Hz, 1H), 3.66 (s, 2H), 2.59-2.55 (m, 4H), 1.82-1.79 (m, 4H); 100 MHz PC
NMR (CDCl3) 8 158.3 (4, Jor=247.2 Hz), 139.3, 133.3, 1289, 117.8 (d, Jcr=24.9
Hz), 107.3 (3, Jcr=22.6 Hz), 56.7, 544, 23.9.
Example 10
3-(5-Chloro-2-fluoro-4-pyrroelidin-1-ylmethyl-phenyl)-3-hydroxy-

25  cyclobutanecarboxvlic acid isobutyl-amide.

To Intermediate 11, 1-(4-Bromo-2-chloro-5-fluorobenzyl)pyrrolidine

(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). Afier 1 hr the reaction was diluted with EtOAc and then



-38- 249.5 Hz), 138.2, 134.3, 126.0, 115.5 (d, k-F = 25.5 Hz), 110.3
(d, k-F = 22.5 Hz), 47.0, 45.8, 26.0, 24.6. Internmediate 11

1- (4- Br or ngo2ueasxh®- 5- f | uor obenzyf |l pyrrolidine. 5To | jicaigerkes67710,
1- (4- br ono- 2- chl or o- 5-f | uor obenzoyl ) pyrrolidine (48.0 g, 156.5 mmol)

in THE (200 nL) at ft was slowy added a solution of BH3-THE conpl ex
(400 nL, 400 mmol, 1M TEE). The resul ti ng, reactlon was heated to 65 C
(oil bath) for the react n was .c ed to rt and

sl owl y quenched q\)ﬁ“ﬁqﬁd%gﬂl\f@? YRR P aﬁ?fmte%ﬁ%do fblaaﬂef“&davﬁ{ weLhagk
vvaz heat ﬁd tg r efttabéd fvith EROAC. , TEEQomibiabdstginic llz(iirers add dﬂmﬂws@muemd
under reduced pressure. terial was ta t 0Ac and
further quencheEImgIcBWeWW FI“’%EI Tefure tlﬁﬁsﬁutﬁeu?f‘%ﬁ%? ‘\I%n Hairan &as
NaOH (15% . TheadcamplishedBy flashepiaia chdmangrapijensafuci20$ Ieyesolmms ehtiak

VGSOL, 111 67 oa VA MROBH LRt HAr G D ToreseEtrrams PP

of this materi akollsaisd aﬁ@amhmmdoJ@vebmefﬂt]ashmgminur(nomhfgpmmmpksya

VeoH Gecl2. . ThEPoE e A P e LA R Rl 0.

concentrated to3gg. 94@“01&11&;33%1 185¢MESIYRPOT dHNMR 30094, ;dmng) 5as8744,lJi=ght

gal ll?ivzilsquFN ’586%%%%?{0%@2%) %%gy?m)zm%gg %&083{&6 (m,

MHz, CDC13):10S 3Hp2.5(dapt bs, #HE 2686433 (d]12H), 1.79-330 (:BBH)0.88 (4] 96.6 Hdz6H);

10 858 ) v et £85I i 15 e

117.8 (d, 1C p F12QI=)24.7H)), B.2, 665,643, &2‘24&11-&4)6,,%6238 B34, 23.9.
Exanpl e 10
3-(5-Chloro-2-fl uorom—f-mﬁlye'rlrl'ol [ d| n- I ryl rret hyI phenyl) 3- hydroxy-
25cycl obut anecar box oy od2-flg Y (1] yliphenil)s 1
1- (4- Brono- 2zch [ ne(40g, 137rrm)|) in
THE (34 nl) %5 L La[tlg XRW‘M%‘# was added a sol ution of
nBuLi (5. 5 m_ 13.7 FrdimL of GHAILRHFI8. “Afacetona &y rien bath) rag edds &AL (281
C) solution of oxQqc b b [ 7 N 1531 40
9L 0¥ ACKEl AL YIRNEE AP XK R 3¢ 'Ehabidle 7fD, G-(s@nRrdBMBliorolal

5 nL of THF) 30 wWas a via ca réaction was a

slowmy warmto prm&@grhﬂgﬁ@ﬂwﬁqmﬂé%méﬁ@&%ﬁh@@mwwq@wwhc@@6bﬁﬁvwhﬁvﬁ@
(1.4 nm, 13.7 nmb)mé’\@m anitbeth2 Hobt @Hﬁﬁz) After 1 hr the reaction was quenched with a

20 saturated solution of sodium bicarbonate and then diluted with EtOAc. The layers -

were separated and the aqueous layer was back extracted with EtOAc. The combined
organic layers were dried over MgSQy, filtered and concenirated under reduced
pressure. Purification of this material was accomplished by flash chromatography
using a 40 g ISCO™column, eluting with 5% MeOH/CH,Cly.. The product containing
25  fractions were collected and concentrated to give the title compound as a mixture of
isomers (223 mg, 63% vyield) as a yellow oil: Re= 0.45 (10% MeOH/CH;Clz); The
mono HCI salt was made by dissolving the tifle compound in EtOAc and adding a 2N
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 Calcd for CagHz,CIF,N;0, 384.9, found, 386, 388 (M+H) APCL: 'H
NMR mixture of isomers, diagnostic peaks major isomer (300 MHz, CD;0D): 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),



by 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphori nane-2,4, 6-trioxide
(50% solution in EtOAc, 6.6 nL, 10.2 nmol ). After 1 hr the reaction

was di | ut egrogdpbtha®Ac and then -39- quenched with 1IN Na@H2008062977
| ayers were separated and the aqueous |ayer was back extracted with

Et 0OAc. The conbined organic |ayers were dried over MpSO4, filtered
and concentrated under reduced pressure. E’dJI’IfI cation of this

01 SOOTTEo) um: B RS W 211 AN o R 20 VROH: S0 R LD e Dnher

product cont ai nlm(ﬁarm:)tnom 0021001 .FR LT N, dHY, (c8I(aan 7.0He )0 gi ve
the title compound (400 15% yield) as a yellow foam Itl= 0.23

(10% MeOH C112C12) ; z Calcd for C201128C1FN202, "382.9, found,
383, 385 (M+H) APCI; 1mﬂMﬁapaaeonﬂdz1-ymﬂi;ar)ahe:ﬁm.-£ﬂgg.d;x.a = 7.0 Hz,
111), 7.20 (d, 3 = 116 1 62§622(bm 211), 3.68 (s, 2H),
3.09-2.84 (m° 1 anesarbox . 2.46-2.43 (m 211),
1.79-1.70 (m 5H); onaatyuﬂhma:(z 6MB hértznes 51 )L, 0628 hidl) B3GR p@REDSr

5 177.5, 1595( J 1..128.2 e

> 24 7 ) 73, SV e T -TCnba of Pphond 3 SubropdinBimtilite Db o Her"
Exanpl e 11 mol) in THF (1.8L). After stiing at —78°C for 2h, a -78°C solution of 3-
3(SChIor02quo rrIiin- | | - ph f

cycl obut anecar Yoravid Olc?bm‘ ?rﬁ%xgﬁ%fw:%(%' greb B § §pﬁr%) gﬁoag%gag%%m%
C (acet one/ dily iover ZSamh)mmabe @adied nBAST. ?(h25®u1mng ddrk Hramrpemiofytion wla goves
by a sol ution of &erog’lg %gg%ulgflo%roltﬁl i Soof the mixture showed  the
pyrrolidin-|-yl rreatnﬁ - pheny 1 r oxy-cycl o t anecar box§/ulrl c acid

i sobutyl -amni de (@Emledgte a©1d92.194r?n@JI+H)nE@yhmine (@M L 3)1 5 i, 106530 ndly and

t he reacti on wa i

bi car bonat e ands?ﬁg /g:(bﬁﬂ}]!?gw& f%?z@“ %@P%ré%drég%rzgé ?Zpgrrg&%ge%m

and the aqueous Aftey stirinasfobdbkatereemalempaetives st ENGACO: THOO cwhbvae @dded
organi c |layefs Weif.d ’B#r ?‘@?ﬂ%ﬁo %@}Cﬁé@ phiskd @é:@gepaﬁ%d%ﬁ@% @ﬁﬁeaﬁseﬁmw%%r

reduced pressure. Puri IS material was acconp

f1 ash chr omat ogreaisedgihiiOAc £HXPH0P shdhmhe spmbined @quwgrwvﬁ%%h bnne

MeOH CH2C12. . Thgq @E&%@JM@%} @bﬁﬁeﬂﬁahgéylfefdéd?idl oivlﬁ&%e e kileaiegdinng
concentratedto give the trtle conpound as a m x
2 portions and purified by SiO; flash chromatography ( ”xS 5” columns packed with

EtOAc). Each column was flushed with 3L EtOAc to remove higher Rf material and
20 then the bulk of the desired product was obtained by elution with 3L 25%
MeQOH/EtOAc. Concentration of the product containing fractions from both columns
afforded 48.8 g (49% vyield) of 3-(3-fluoro-4-pyrrolidin-1-yimethyl-phenyl)-3-
hydroxy-cyclobutanecarboxylic acid ethylamide as a thick light orange oil which
slowly crystallized to a waxy solid upon evacuation: 'H NMR (CDCls) § 7.35 (1, T =
25 7.9 Hz, 1H), 7.20-7.14 (m, 2H), 5.67 (br s, 1H), 5.57 (br s, 1), 3.66 (d, ] = 1.3 Hz,
2H) 3.37-3.30 (m 2H), 2.84-2.70 (m, 3H), 2.53-2.44 (m, 6H), 1.83-1.70 (m
overlapping water, 48}, 1.16 (t, J = 7.3 Hz, 3H); LRMS m/z Calcd for C1gFl2sFN202,
3204, 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-Fluoto-4-pyrrolidin-1-ylmethyl-phenyD)-3-hydroxy-

cyclobutanecarboxylic acid ethylamide (17 g, 53.1 mmol) in 200 mL of DCE at rt was



isoners (223 ng, 63%yield) as a yellowoil: Rf = 0.45 (10%

MeOH CH2C12); The nobno HCl1 salt was made by dissolving the title
compound iwokh@MGe@nd adding a 2N HCl ether sol ution ( }pcdagsoodeordfre
resulting solid was stirred 2 hr and then filtered and dried under
reduced pressure to give the HO salt of the title conmpound as a
yellow 30 solid: LRVMS nilz Calcd for ﬂ 2Cl F2N20, 384.9, found,
386, 388 (M+H) APCl: 111 NMR_m xture qof iSomers, diagnostic peaks
maj or i somer (3edleiA @Bmb) 1.1 gop) and they dhe Tqaction wes hepteg 19450 @1‘1‘3 bath).

7.54 (d, 3= 11. Afrkizw mﬂa rea&mﬂlvaescono%ﬁéa)tad B a?gfoﬁmﬂi?el)“ﬁ ?a%A)used wﬂﬁbu
3.43 (apt pent, : 111) under I\/g -2, 77

(m 611), 2.24-futh U(Iﬁfa“ﬁl)“e fn'ée EFMa’(frf{"mzfili)abm? ryagiiqn 7/15 @lmtedl‘mb

0.89 (d, J =7. Qtdﬂ SO@WJ), f@é@d@':ﬁ’aﬂr%otﬂe purged W1thN and then IO%Pd!carbon 2.5
3-(3-fluoro-4 pyrr0|d|n Irrethyl phen % I OXy-

cycl obut anecar b&x3A WE/")a‘t‘f"fso“ thy Fagieguting teadsion ﬁm’éﬂ{ey‘l"?sl hYﬁFO#PPaEeQ iy T

heranes 2?11mg;sgszﬁa8rt rm&lﬁer wassh aodrebtdh R pae®\iBih 139 tmsnnﬁlteebdathm?@c
solution o

orobenz%g rrolidine %Y nol )
in THE (1.8L). ll‘t%r aggl F?IFF‘F’@“ fundey %rprezfﬁre alhez Ifsnsm}t a&ﬁﬂlﬁ?d ‘xﬂh
oxocycl obut anec aidxaidl tBerpd by (qaencBel wilh 3 katibled somtdiibs £oﬁﬁﬁ1 Bikdrbwase.
cannul ated 10 o 25 mMmm into. the reacti nmxture The, r It|n
dark orange Sol 67 BFFPYEGS SIPERIS) LR AR IEDHAS B AT ERROACY
LC/ M5 of theom xémbigedsdiganidlatdie vertt @fedaienVizSagi filterA4and doMehiated undcr

Et hyl i 2Min THF, 315 _nlL %
pon e 0 36 miPCeBies i JHTGATh L0 RPIsin gfes prRBRELDY Rieiafaiizaon.
stirring for | hcCaide tttotonipeumpieraitakes ip Sl minMNeHEEnt A0EmAIPAvas] Aldded
15 foll db 500 T r at
aquegusO\Sﬁasenga §<tt°§ 5%’5‘3%1“1\/\}]?’ h E&Fé‘%\&ag%ggﬂ 5@% ?ﬂ_?@a ah@%(r:%hg? Hnder
organi cs wer e wesihed pristune tor givecthe tite dcrm;mdnd)(Aeg MeSdld) Sonwhiket solitli Ry

i el ded 161.
SLrited by % 093 (R NERRR R SrE 2 Pokd £ inhl! 00 S0
Et OAC_) | Eacg ggfmm@ ML%Q aB0 L) & h3BpE: DAT. I, EEH6.98 (Chi, @hé(r‘?, R Hz,
materi al an o S
ol ution with 30 BESSRAEET ik, Ve U TR GF 1B, HB% 25 95 UR S
cont ai ni ng fr acZPéASS5 tmold)bdih2.60(nurtlis, 242t H30Ed 2HB. 18291 49065, dlld)t, bf
3-(3-fl 4-
hy((:Ir oxyug;gl obg%gﬁg{[:éég%dﬁﬂcﬁ%é ﬁgﬂéabﬁh&%&%ﬁﬁ & aghi{ ?’u - deteﬁmeg rt?a]rj]%e

oi | which sPk®w giscrystallized to a waxy solid upon evacuation: 11-1
NMR (CDC13) 5 7.35 (dypmiiea25 7.9 Hz, 111), 7.20-7.14 (m 211), 5.67
(hr s, 111), 5.57 (hr’s 1 6 :13Hz 211) 3.37-3.30 (m
211), 2.84-2.70 (m (m

over | appi ng wat gfqobfitdhecats _thetByl#niaaH) ; LRI\/B mz Calcd for
C131125FN202, 3 oun :
303 (3. Fl or o- 4 pyr roPARRY {1 Rmaeshids, oF. 6950 omed e el oy e

aci d 25  reaction flask walls over 25 min to a —78°C solution of Intermediate 8, 1-(4-bromo-2-
fluorobenzyl)pyrrolidine (90.0g, 0.349 mol) in THF (1L). After stirring at —78°C for
2.5k, a ~78°C solution of 3-oxocyclobutanecarboxylic acid (19.9 g, 174.5 mmuol) 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. Afier stirring for 1.5h at room temperature, sat. NaHCO; (500 mL) was
added followed by water (500 mL). The phases were separated and the aqueous phase



et hyl am de. To Exanple 12,

3-(3-Fluoro-4-pyrrolidin-I|-ylmethyl -phenyl)-3-hydroxycycl obut anecar bo
xylic aci dw@tdayd@eige (17 g, 53.1 nunol) in 200 nL of DO&hymbockioes
-41- added TEA (80.7 nL, 1.1 nol) and then the reaction was heated to
80 C (oil bath). After 15 h the reaction was concentrated to
approximately 45 g and used wi thout furth purification. The crude
TEA salt fromthe above reaction_was_dil| U with EfOH (50

pl aced in a Par ™apgitacied wHh EMe (PY mikghe 3?[%’1??%@3}(?%“9@/ ]i‘%‘d%?h'(tfmg

59 14w Waan@akqieacbveﬁngswsuhdehmmﬁ @Mdeﬂ @001 @m«m@e WA Shat was purified
U ged it h N2, DY iR Aook DEpReIo Y (SR CER BIFie-bO R B 08 ctiae s
purged w

r Ied \l/JvI ced pres ﬁ u & Qlush-EE 6\11ﬂ19f§,lﬂt®A@ﬂ)dr@1hb1|/eVbﬁ@eﬂRf ubtesh] whd ihgﬂl@ﬁglk&bﬂ ﬂletdbﬁﬁd
ayers were. SepoEa s AHePHL L ERROLE S Ager A oRs. Craeratiohet I
Et 3Ac The 10 cgmua%nﬁrmnﬁ&ﬁb@ym&deaexﬂﬂgr469%) @Y €lie ms's%pd‘tmdl,t B(3ed
and concentrate

ot or 1 a1 was ac BRI BREHIRY Bl RTA AP R e ot 1B

was taken up i npti-Mhitelas aAEtNTigh forangs Bil EHAGI@AY cBkiMinatiot owagodoliti o

Feuced pr oseur P aReLo NEOE[GRGREE BN SRR Ao 1 ] Taaa T

white solid:10Rf 72315153(11232}10 BOrRoahvi .84 (WebdAGkg)et, 1 HRNME), 30054, Qal),ScH Sfapd 3.30

C121125FN20, 30 0 3

(apt t, J = 7. 9%%&‘“ ti% 926132 @?dﬁ%%ﬂ'ﬁ‘“@@?ﬁ) %“%%‘%g@z#g"gﬂ)u
= 12.0, 1.6 Hz, 2Rad2, 775m3BY, RS7-252 {h, 658, BTO-(.82 (n2,MF), 13184R043(nR BH.i n,
311), 294285(m éité 2 7250(m 611), 2.42-2.33 (m 211),
1.82-1.74 (m 411), F)&—g%%-— = 7. 5 Hz, 311) structure confl rrred by
Xx-ray crystall ograph e oS 4o lid peth® ey

3- (3- Fl uoro- rrol |d|n nﬁ) 3 hydroxycyclobutanecarbox
ylic acid et )éne amldjé h'%% “ED thium (2. 5M hexanes, 140 ni,
0. 350 nol) was added3ﬂbﬁhom+4@y2r§hdméedmﬁhwlfph -3gidrosyover 25 min to

a -78C solution t

{1 uor obenzy| )pyr§0 | é}lﬁ%&fﬁ?gﬁf% a%1d8%h% Egeﬂar% wgrl{ﬁgn(ﬁz%aﬁ Iy 114L)3s 15, 105.1 mmoD
stirring at -78®afdissatvedHn aanﬂmfsl# ~dichloreeibpne (1L) and mﬂuoroace‘ﬂc acid (150
3-oxocycl obut anGfre r&ﬁx%hh:&d%k qﬁﬁ 1 egr&ulhﬁg%ali mh)solu‘ﬁoﬂ-%s(c%gﬁdr@nh

was cannul at ed ovz e reaction m xture. he resul ti g

dark orange ol GPﬂCGﬁTstOSY@WﬂbeW i o(o¢- 46X %W@%Hﬁ%ﬁ’%ﬁﬂ“@ NVERYhE
LC/ M5 of 30 the gy w(gﬁnao 34311]5&@)131&5@5 Red tﬁ%l@yc%htcb -RfarBoxaidd) -

Et hyl net hyl am ne 0% i.n Et OAc, 125
mL, 0.210 nol) tg,\éqogaaa%@dalW\apﬁ rgg@uqln_TFA WInc was used in the next step without
purification.
Example 15
25 3-{3-Fluoro-4-pvrrolidin-1-vlmethyl-phenvl}-cvclobutanecarboxylic acid

ethyl-methvl-amide.

A hydrogenation vessel was rinsed with ethanol, purged 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



of rinse THE After stirring for 1.5h at roomtenperature, sat.
Nal 1CO3 (500 nL) was added foll owed by water (500 nL). The phases

wer e separghogyansi2s he aqueous phase -42- was extract egrwsidiei0AC
(700 nL). The conbi ned organi cs were washed with brine and dried over

MySO4. Concentration yielded 89.0 g of orange oil that was purified
by Si 02 flash chromat ography (4"x7" col un% packed with EtOAc). The

Then the.bul k. ofs PHEPHES Pt bR ARt GO R BRLABt FAGH e o

Lf f25(%:]I NSO:T{S Et1 gAibriré&?JOO eMIt)) @ieﬂmexﬁﬁgsmanﬂ feofbidfittataion aatbidl 66Q6 Ty @i Rage
af f or de e tit n S

fl uoro-4- pyrr olgl 81 %h/’% ?ﬂ?‘? b?%q&?ﬁnﬁﬁsﬂh%w,gr@i}%loﬂﬁﬁ Aree atbBxg i
c acid ethyl met by[hmar(CHmlaﬁacaed) husking ﬁg;h’wltn rzar‘lgPJHQ(DIE aﬂWherhelsﬁrngWMm 3L
i Xture of ot ani MRSHICGh TP SR HOG factii PR plpcattigh 1 degra gt 7se
2111) , b. 0(8 and 45384 c(fMﬁ%(iauﬁltiﬂ@lc&hpouM‘] C‘ltcmbﬁmhht;lon&fﬁiﬁz 1€s8 puid Xptions yihied
and 3.30 (quartet 2H tota 3 - :

2nd 2.5 (S ngl SotehsFgon et Sose ghtesmdiel:n AR cod Oy £ xils

1.79-1.72 (m 41.(]]))C13)J.~]18nﬂxtﬂé of faniBis]§ 7.28-7.24 (huryiaettallp dbsatred BPCHCL, 1H),

e 35 1N Y0 TRy ) off B ), e s

-2- 15 enecarbo
3- ( 3- Fl uor o-18- ymﬂéppmgnamuplytmnﬁz)hg/pz pkﬂemg_xsa@dwdﬂam}) 2.58-2.35 (m, 8H),

cyclobutanecarb I| 14, 35.15q,
105.1 nmol ) was yss@l(véax%r ‘rﬁﬁgxnndllﬁtf% etﬁn_q% }gzl%ﬁl orlget hane (IL) and
trifluoroacetic aci dTield@nerinataiai4t.23g, UXiell mmwl) Fehdissbived isBAri(Hg and |
dark br.own S0l UkofchBa8LAnaR 28 FARCILIANGH oL 41 Sl Vs
f 1 uor o- 4- ( pyr r obfiwing-After 30 min, the light orange tinged precipitate was c91]ected, rinsed with
sal't wi th fasi Sl R R e G R B %@%S%“df“gﬁﬁ*ﬁﬁﬁﬁﬁ?%@‘ ’
purification. E)Tgmmaéermswas combined with other lots (39.72 g total weight), and dissolved in a

253- ( 3- Fl uor o- 4ﬁ,q,}/t51requ é@éd}:{ |(30Y1|nﬂ}9£1ﬂYﬁto%Qe{@U T Gyl ééh]ﬂé ROGHANRGK éd)ﬁc

acid ethyl- @/ enat1 0n vessel was rinse
wi th et hanol, 5gerbhwaseddndidranydse Oél'Pfd“l Heip deBie windRg sxtwre. Aftes stiging o

10% pal | adi um Oﬂdd?rQJnQPIB ﬁaﬂ:@a&)rocﬁ';ﬁén@eriﬂke%ﬂecéﬂh&fwé}é Hﬁ&ed @1’&1&6%@1‘ RREnL
12, Nethyl-3-(3-fluoro-4 W%lrrOI di n-
&

net hyl cycl oBt - BiQaeadsisd inderaitpgentty ﬁ@ldbée"étgaqu heslandfocfﬁm@ it @5 the fitle

et hanol (1.5L). chhpo%nanagtaumte\/\a?sﬁlmnsoﬁhak@nmn@ersodﬁylﬁrm(d:oé@ PBi)
at roomtenperature for 1.5 frltered throu

di at omaceous eaﬂ“ﬁ“"&r?ér?ti“ﬂ%r%(f ]\ﬁﬁ?ﬁbre% ﬁla‘?u?rw((gdcr e ]#Pem? 7 0P §0e?tas
concentrated to4Qb\e 18 5 i) Q8),B.d4-387 @t) 200,53.41-$.59 (,exH)] N30=8 QA\Cm, 2H),

2.91 and 2.88 (singlets, 3H total), 2.85-2.79 (m, 2H), 2.60-2.50 (m, 2H), 2.46-2.34 (m,
25  2H), 2.26-2.14 (m, 2H), 2.06-1.95 (m, 2H), 1.14 and 1.07 (triplets, J = 7.1 Hz, 3H

total); Bo NMR (CDCl3) & (mixture of rotamers) 173.29, 162.70,160.24, 150.57,

150.49, 133.62, 133.59, 123.99, 123.97,114.44, 114.30, 113.98, 113.77, 52.62, 49.92,

49,50, 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 CioHxFIN20, 318.4, found, 319.4 (M+H) APCI; Anal. Calculated for
30 CyHxFN20.HCI: 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-vlmethyl-phenyl)-

cyclobutanecarboxylic acid ethylamide.




-43- (500 nlL) and washed with a solution of K2CO8 (60 g) in water
(400 nL) and then brine (200 nL), dried over MpSO4 and concentrat ed
to afford & %6,69Rs an orange oil. This material was ppddfsbfdiof77
flash chronmat ography on a 4"X5.5" silica gel colum (0-1202 packed),
flushing first with 2.5 L CH2C12 and then eluting with 3L 5 5%
MeOH CH2C12, The cl ean product fractions \Q(ere concentrated to afford
41. 759 (58% of >95% pure title corrpound Concentration of the le
pure fractions vyiel cdedcolHeR Hr Expmplay 1B 3(?2339‘!5@“5}“%9]@1%1%}‘?&&1@}1%9 3.
0.17 (20% MeOH Edifa)cycibbikaldbdR ethﬂatﬂadér(tPSt"ﬂgr e5200 mfn@D@;UEH?Glz &50
7.28-7.24 (m partlally obscured by CHC13, 3 98- grg 11),
6.92-6.88 (m 110y was added qyer 30 mif dey ghe rgaf’gg Hagk jwally tg_ 4 —78°C soltion "of
10(overl appi ng By ztrhah@%&hylga%ﬁﬂosulau&aﬂmﬂe 2428(9n{r§ Rk eirSol) 811@}1;(% @hs
258235(m 811 11) 14 and_ 1.08 (trip h

7.2 Hz, 3H t 8t amb)- After sﬁm&éor@ﬁela#eﬂg rathe cpofins bath Wﬁégﬁmfsia@ mfﬁfe
was di ssol ved i RaEbRRR 161%611 aNdord Nerillelduete. ewfhulsﬁﬁiﬂg,raq( BRHTD, whb QareRily )

was added over -1 mn wt orous._ stirri t ellgrht

orange tinged pAedefH P‘&P@*S\iﬁ@g@b@?@%éﬂpmdﬁi %é’é‘ﬁ liiﬁphwi%thﬁi E’n‘?lls

dried under nit gRg@p pAULEe-St wh?’%@béﬂ wieRsefRittEaaane bqvgoudGhass alak extracted
(36.15g). This rraterlal was, cQ

i ned wi h | ots, (39. 72

wei ght), and di ¥&8iveadditipnal 1000l portiops ok/ggf@él% %eﬂ%anﬁﬁ’gaﬁ ¥ c?lggm?‘ﬂ_)
with gentle 1beat1hagovePMgtso4 Eﬁcﬂ&ﬁacéxﬁﬁﬁd 0 YieMasdagitl sanizechrombis €S0RgRr Thit 5
mn to the stlrrl %;mxtf Aftera r@g an. adltloa 1 H] %h
room t enper at ur & e copss et & piliga g8 S Hem By i
Et OAc and dri ed chmﬂ%g@pﬁyr@g@m’xﬁ’o silicaeged cﬁﬂnﬂ@a@emfanthrBiOAymhecbﬂhmnlm
salt of the titl S whlte
196- 196. 5C; 11- iﬁfﬁﬁxﬁwf CEDAL g 10 y@%@%h@ﬁ% °g%“e%p2ﬁa€5°?shV3r§,
111) 7.79 (t, Jdencéntfitadzp affdrdi)2). SZg 0f7the 10O cqnmouihs andord@e (idgedFokid Fhith

Hz, 211), 4- -3.53. (M, 2 .
D o1 and 2.8 %Cﬁgﬁ% W"'%%i"" 2ot fere ‘E“‘g%@ %ﬁe °°m§’%&‘}3ngl B ,%B{; ?%E)ORG
(m 211), 2. 46 Puriibaion on]’.Es Bl dnd th@le@Hu:, ﬁta#m(nsywaz adhigve@ b Gither ©Brsafing the
211), 1.14 and P = 7 Nb/ﬁ: c
(CDC13) 6 (m xt l%% g);mré‘t F Ot ‘éor?rer s)C?frf%m%%pﬂ}%%ﬁ%%(Jgh}f%%gfph}éga5 aleelOD
150. 49, 133. 62, cdli@sn EH)cnlxﬂB:nQQlﬁmg23791?p’f&1184801:40pyn&1401190mt11@Eﬂowate of 460
113.77, 52.62, 0
32.77, 32.40, 2%% 1% 39'°T§é2§gmﬁ’_}é§/§g‘ Byety thod %@%ﬁ%ﬁ?@?%ﬁﬁhﬂ
318.4, foundd 3g@eﬂaewwsmmgram&ﬁamld@&ﬂém(Sﬁ%éef 9% B title compound: Ry

Gi 9H27FN20. HCL: _ A
oo 7EXNanpﬁell6% Bl MBIy, M vRepbRYBY 38 B4 307 rbliiB; 920 (d\s

3- Fl uor o- 3- ( 3- f Fifet B2 48y Bdid.dimlas, y Otz Hg) 5 ok &ypa yH), 3.66 (5, 2H), 3.33-3.18
cycl obut anecar bgﬁ%’ ez, 9@-2‘?‘8 %%%éﬂ@ 64 (m, 28492.58-2.48 éhn, aﬁb utmqmm 45D),

Exampl e 12, 3- 'uoro-4 rrolidin-T-yl’'methyl- phenyl- -

hydr oxy- cycl obutldﬁéfcérﬁéﬁﬂp D-acid et hyI anmi de” (48.7g, 152.0 mmml) in

CH2C12 (450 781) was roRMIBHideDi BN Qe céﬂﬁdheafag gp]ngarEd B kdadnl oF 580
ur tri

a -78C sol ut| on of his nmet hox et hypam nosu ar i 42.0
roL, 227.8 mol ki N (I,‘W&@ (3@9‘5 o FHng sefutign °§lﬁie?t?aﬁ‘?1§‘ ’g%gé C-gfpfter

-78C, the cool i ggiriRakd \WASthe VY Qebciitele k2 cmextear@asu@@wﬁﬁ E60 &flarfdodried

RS GV AL A B e

added to ensureghad), ’vh@-’iﬂb*(M@H{PB%(E Jppg@_gsom,r:ﬁ{)wya@reds&mjmhe
aqueous phase ‘was_extrac

CH2C12. The 38r garte: lﬂr{%éﬁ)’ ?méﬁ& 58 cSWb‘ffﬁe%j?«z‘l%gg a%ﬁo%%} B%’éégﬂ Z‘n@’f(" I
concenstcd | oo nlcunessuces i e (58, Sy el
maash chr omat ograf &yggh% 1%‘%@' T?éﬁzbéfl %&%uhﬁf p%té’%gﬂ{%ﬂtlhﬂ'éﬁg%?é

The colum was eb.atERyl 10e.6ad3 e eazd, B, sardd e yo=NwoBIIE), GAG3, 4PIve(d, Jcr



25The hydrochloride salt of the title conpound was prepared by
addition of 53 nL 2N HC /ethyl ether to a stirring solution of
freebase iRo8aP ks ELOAC. After stirring for -2h, the piisSos002977
precipitate was coll ected, washed with Et0Ac and dried under a stream
of nitrogen: np 196.5-197.5 C, | FINVR (MeO1l1l-d4) 37.60 (t, J = 7.7
Hz, 111), 7.46-7.40 (in, 211), 4.46 (s, 211), 3.56-3.50 (m 211),
3.37 (p, | = 8.5 Hz, 11]8) 30 3.24-3 17‘”(1 411), 2.86-2.67 (m
411), 2. 22-2.10=(H9 Beh 1388 6l der T 8 Ha, 32‘?1)329,12 8 1%0; Anak Galanlgted for
311); 13C NVR ( CELIIND.BEBCH02362 78047 sdeolac 85, F T8 N AdY 1 (dd,
1GF = 24.0, 7.711z), 134 .0 IC—F—23Hz) 1219(dd Jc_ F =
8.3, 2.7Hz), 1164(%@13%132@ 112.6 (dd, .1GF = 24.1, 8.8
ﬁg gg ; Eg chFF F4llﬁ‘3nﬁ—ﬂﬁlﬂz5l%b&§:1 rélidirth igg -A45|- = 3.0

c = 24, , . 8, . 9, . 3, .0; _Anal .
Cal culaf od 1 3r G161 ErPHkr ok 6 DY, 157 pimoDNpsigne bl 8156

60.15, H 7.32, Nn%l)@&d sbﬂlﬁﬁrﬂfiﬂﬂtoﬁﬂ%roh?dnde (5.8g, 27 4 mmol? were stlrred in IT(Ij—]F h(5((}j
uor obenzal de yae

1- (4- br ono- 3, 5-di ro en pyrrol idine,
TR S U RTINS AR R
triacet oxybor ohywrlsﬁiexnéforagmzaBtGAm‘ﬁDhﬂL)wm 84%E.1 The ®Fbahid HddEm(aé&pﬂ’a&d

for 16h at room r ra us NaH
added and after %d[e‘?q%ﬁ?dﬁ‘&ﬂf 16‘?“68‘8“% %% (fm ercpniajediigy %féaé)ég Uf’F{‘% of
organi ¢ phade wag3, saﬁmbﬁbaﬁymdromaﬁ@mla mghhy blbhdj}eozl dRiMadRQCDCT:My B88-

d trat
101 (35 ¥F‘u§?§%§h%%s)6‘p%$sf?%@#ﬁﬁg QOO @ Sy 347177 D
NVR (CDC13) 8 6.88- Iftefd m 44||) 6 68-6.63 (n, 211), 3.59 (s, 211),
2.53-2.48 (m 411), 14

3-(2, 6-di fl uoro-4- (pyt ' ety grey—Nnet hvl cy
cl obut anecar boxmﬁlﬂkvclomﬁ@ezgmoﬁmﬂiduarret hyI pi per| d| ne (1 86 n1_ 11 0

eahear 248 10, 2 d Bttty ?%tffét)ﬂéﬂfam%%ef%ﬁ” d

resul ting m xt us@utmaswf&thutsﬁlethhuﬁlor(z Jodm hexamed 4#\@11J,|1m103nmﬂmah@caﬂe3 (12

1-(3,5- i 11007 olegaf Lt 1l 468 ek AWk oo 4

added down the f ove er stirrin
-78C sol ution 2@*@6@%*&@61%@@(&@@0@%}6@@% (AT 1( -0 ng8q}) in5? L THF

nunol ) in THE (}0 £ H&ék%ﬁgox}epi Qi hgﬂér%ﬁlg‘ﬂl% 9% 24 ?fé“‘i@*(: shitisn

m xture was al | owe tO 0 warmto roomterrpera ur e an
stirred for286hof wm@mtwc@mm i2gid T (6385 Semimmal) 19 THHhdI) meldd wIgP

(50%w in Et OAGanniatdd hfﬂé—ﬂleQGéﬁomtare V"ﬁﬁ? mtu&?rg »@Ag QQSlwedA'ﬂ(ots?leégvann to

stirring, saturated aqueous NaHCO3 m xt ur

extracted into @SmE?%a““GﬁP@Ha%Wd WQ@ %ﬁfhylé@mé%wfaﬁé@ﬁ &5ylelld a

tan oil. Sili camg@g ahé 3P (56% WE@E&@P@’&SB @9 nﬁﬁdﬁ)sw}verg%eﬁ gkl 2%er 2n
Me011/ CH2C12 af forded 99 the title conmpound

3-(2, 6-difl uor osfwﬂrenpy%wrawaﬂwoms ﬁ*ﬂ@@hm pldethgnd the_ mixFQ WS REEeEY ey ¢

| obut anecar boxapiole, aae@ oV@XMgS@A Taﬁ‘d @mcbﬂrateﬁlﬁu }Qel@@taﬁ%h?%tﬁaa gdi HRMR
(CDC13) 15 6. 84- )

3.01-2.95 (m 2% Smam%%]hﬁ %@gzﬁf%@"/ﬂhﬁn 151@3021"7?52‘%'@&3@454%9@&@5%
31'1), 2.58-.2. 5the(ifle ddpound- @dﬂﬂorﬁ@(pﬁ&ohhm—ﬂ-ylﬁ%&%@ﬁlﬁn - E«hy&:a)%})-N-

13C NMVR (CDCI 3) 178. CF
111. 9 (dfj J c- i‘i‘etﬁzl ?‘%’"faﬁecég ‘Jﬁ’?@ aguaxyghije solid: Br= 0,836 CihaGhly. H%ﬂ?e

23.7. Exanpl e 1@DCI) 5 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); '°C NMR (CDCh) & 222.6, 178.5, 1612 (d, J cr = 240.5 Hz),

142.2,111.9 (dd, J o5 = 25.6, 6.8 Hz), 73.0, 59.7, 54.2, 40.8, 37.0, 26.8, 23.7.

Example 17




WD 2007/ 049123PCT/ 1B2006/ 002977 - 46-
3-(2,6-Di fluoro-4-pwolidin-I-vlnethyl-phenvll-3-fluorocycl obutanecar

boxvlic acye Bhdlyl,am de. Bi s(2- met hoxyet hypam ngstilgbos/onze77
trifluoride (0.070 nL, 0.380 mmvl) was added to a OC sol ution of

internediate 14, 3-(2,6-difluoro-4-(pyrrolidin-1- 5
ylmet hyl )phenyl) 3- hydr oxy- N- et hylcycl ot)#t anecar boxam de (0.099g,
0.305 mml) in CHC12 (2 rrL) and the_res tlng m xture was allowed to

warmto room t enper at(ZsbcDillperocd-pyrrelidin-i-ylmethylsphenylldfnore- \n 5 pour ed

into saturated thhedig ARme raﬁﬁ&é?d with CH2012 (2X15 ni),

dri ed over MgS concentrate gh el | ow oil:
Rf = 0.21 (20% MO w@'é@ﬂ&e;hoxgﬁthﬂ)@am@%%# |t%@lr?n§g%8ﬁ ‘bﬁ&t éﬁ’ W)
Et OiAg) an](cj tEen §3/(?egng, JaO%@/gLQiﬂlfgﬁ N(éﬁc 1ﬁt%g§ibt¢é |1?)n 3&(%5%%613—2»@:%11«116—2%
yi e of the title conpoun rn 1

326.4, found? 3imeiyDmeeryl)->Bylron-Rmk nec éﬁﬁé@g@z 2058‘?‘“‘61&
J 8.7 Hz, 2H)in Sufh CRIL i&nd thd fedultink: tﬁﬁmédmas%ll&\)/ed 13 wadin (cn'poni temyBrahure

HZ, 111 3.06-2.78 7 2.5Q (br s,
15l nt er I)Tedl ate 1131 Stll'(f%}’ 18 h. The react(i)on was poureri_q_nto saturatecg aqueoils N|_Q-IC03 and

3- (3-f1 uor o- 4- ( pyitdcRl viihrCELEY | (B B YAD) i@yl pr BgSO4 and concentrated to y1eld 92

hydr oxycycl obut anecar boxyl i c aci
hexanes, 78 ni, W& 2§§1%nyll%§ﬂag%‘ea Baﬁ(ﬁﬁeﬁeﬁﬂﬁg‘cyﬂ Sfie? am%eﬂlﬂaSh
over 5 nmn 110 achréBilog@piyt hsiiy BIOAL- bufl Hhieaid 2nd A0% MeOHfEtOAc for elution

oo TR L2 0 e il T 43

stirring at -78
3- oxocycl obut anesan{Fewy0, B26.4 Gouild,(321.4 QMg H),367.4 (MH‘HI-HF)IAPCTHE NMBACRACHs)

was cannul ated qv, n Xt4ne je |
dark orange sol gtqe%né §8§|%5§)=\£‘§2n@’ ’tcltcl)bf‘ o'g‘?nt ’eﬂn%e‘?% Lq)r’e o?}glr}fzigﬁ).’
LC/ M5 of the m Btogaec78gmoTiE2.5her 6,i4H)d . dbpodHd 294. 2 (M+11). This

mat eri al éﬁused as; g 25%.ageri§e solution w thout work-up, assum ng -
0.12 Mconcentratio tle corrpound Exanpl e 18

3- (3- Fl uor o- 4- pyrr ol 3-8 (et bl dnethdhheiyI3-ox Ycycl obut anecar bo
xylic acid net h)élg-l&glvde. Olﬁac;lrr I ldfdl on of -0.12Minternedi ate 15,
3-(3-fluoro-4-(

yl met hyl ) pl aeny1) - 3- MWBWC@ Wi thexraesTBonl 9-¢9%ched) (vee@ddad dopg e
"ol ) was conbi e fl TELRYIGRID e 2 QM 4 AR, el of 40.ckbemela

and T3P (50%u in and stirred at room
t enper at ur e 200r f@gtqwberirﬂh)ynplg@xm(éo Cg, 0 194 mol) in THF (500 mL). After stirring at—78°C

for 1h, a —78°C solution of 3-oxocyclobutanecarboxylic acid (11.0 g, 96.4 mmol) in
THF (150 mL) was cannulated over 10 min into the reaction mixture. The resulting

dark orange solution was slowly warmed to room temperature over 16h. LC/MS of
the mixture showed the tifle compound 294.2 (M+H). This material was used as a

25 crude solution without work-up, assuming ~ 0.12 M concentration of the title
compound.

Example 18
3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl}-3-hvdroxy-
cyclobutanecarboxylic 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 mmol) 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




-47- was made basic with saturated aqueous NaHCO3 and Et OAc (50 riff)
was added. The phases were separated and the aqueous phase was
extract ed @g%dym\@éltzy Et OAc. The conbi ned organi cs were pigaR&fewizb
brine, dried over SO4 and concentrated to yield an orange oil
(8.69). Flash chromat ography on a 2"X4" silica gel columm 5 flushing
first wwth EtOAc (1L) and 10% MeOH Et OAc (500 nli) to renove higher RI
inpurities followed by elution with an agditi onal 500 nL_of 10%

MeOH Et 0Ac and ¥o®made basosvih eatiupiedapeerr MN9HEO ayl BiAq GQoal) was dded. The

title conpound ﬁﬁasé’s Wtk GdoatkcANGE 1R dquidaé ﬂ#aséh@éﬂéﬁraa@d h%mwﬂdb*mam
waxy solid: Rf = 0.30, 20% MeOH Et OAc; t

7.7 Hz, 111), 79%ombineg ogeqmips weyeyashed wih brige, émfﬁm Mg§0g and aong?ﬁhf@drtp F
= 1.2 Hz, 211), y131d8§1 Gﬂngej off (8.68. !FYash 311{%1&’50@1‘-&&5_{ én Z%z”(scm sﬁx@ﬂ-)gel column

2.55-2.45 NVR
Ce1a) 6 175 ot fhotoiih BEARUL) SpiRVBMASHO 47 (390 Fl) topishieee gter Re

Hz), 131.6 (d, ﬂﬂpuﬁtlss fﬁll&wéﬂ@y@hﬁ@ﬂwﬁh@ﬂadiﬁcﬂaliﬁﬁwm% ﬂﬁ@l—@tb@c and
Jc.F-= 3.3 Hz), 112.

20 04 L2 6 i SHTmE 0% MeOREOA sirated 5 1de (31t i compaupgh aneyhi
Cal cd for C1711 3@5%111&9@@%5' s&lﬁhﬁe‘d@@&iwa.%p%hd* I(fMd:ﬂIﬂ 20V Me CENBIT e 'H 9

3- (3-Fluoro-4-pyrrolidin-I-vlnme cl obut anecar bo

xylic acid dine ?frﬁq}@”?’/é (*FlllE g&%ﬂ‘%ﬁ %fﬂ 3(51 ?LOX i’ %ﬁ%rs’n]é@r GG
3-(3-fluoroid- (pyernt Hé;ﬂ{)lz 88Q4, J = 4.6 Hz, 3H), 2.85-2.73 (m, 3H), 2.55-2.45 (m, 6H),

R R N Ty K A R

and T3P (50%u 24622&%@4731@,3:Fm71H2)313& DI Qr =g HSY, 124, 2@, Air = DONHz),

hqueous Naricos. At i@ de Teathiy2 4 iy Beh s B det 2D Bs, 2244
and t he aqueous(q;)ﬂ‘taﬁ-el waﬁ) et are, ed. sagas nLRMSrmEtGikd(for T8, 285,0,, 306.4,
conbi ned or gnl £3 X\%Q$§m§ﬁg%‘l}\éﬁth brine, dried over MgSO4 and

concentrated to Vi ] ‘oil (8.6g). Flash chromatography on a
2" X4" silica gel CO|EMPJ§|_IQS|’1I ng first with Et OAc (1L) and 10%

MeOH Et OAc (500 nmi) 40 femove hi

/ J&gr_l_vlj! Iﬁ‘ui Eg} fplloved by
elution with an addifttomar S00 Tt of 500 nL 20%

MeOH Et 0Ac af f or ded c3cibButavcs8oxylic apidalimethi ound as a thick 30

y Tamidenp
oTanae g'AL) whi ch-s1 ol s Qli,ld 1,80 0UovA ;MBS0 13 Bimoee kRO

20 ylmethyhphenyl)-3-hydroxycyclobutanecarboxylic acid (160 mL, 19.3 mmol) was
combined with dimethylamine (2.0M in THF, 20 mL, 40 mmol) and T3P (50%wt in
EtQAc, 13.8 mL, 23.2 mmol) and stirred at room temperature for 20h. The mixture
was made basic with saturated aqueous NaHCQ3 and BEtOAc (50 mL) was added. The

phases were separated and the aqueous phase was exiracted again with EtOAc. The

25  combined organics were washed with brine, dried over MgSO4 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% MeOR/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 (CDCI;) 8 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); PC NMR (CDCls) & 175.8, 161.3 (4,



1H NMR (CDC13) 5 7.36 (t, J = 7 9 Hz, 111), 7.23-7.15 (m 2H), 4.70
(hr s, 111), 3.66 -48- TC-F 246.2 Hz), 147.4 (d, IC.F = 7.1 Hz),

131.6 (d, %f0m4512§ Hz), 124.3 (d,.= 15 Hz), 120.7 (d,perdmeoshiznrr
112, 4 (d. J&ETRE Ty 77303 (d) JGF = 1.1Hz), 5403 526 (4,

JCGF =1.1 Hz), 41.1, 37.4, 36.2, 28.5, 23.6; LRVB miz Calcd for
Cl181123FN202, 320. 4, found, 321.4(MH) APQ . 5Exarrp|e 20

3-(3-Fl uoro- 4- pﬁrrol i din-| -Xl met hyl - _Elhenfiz ¥droxyc cl obut anecar bo
xylic acid i sobdesT 2463 He), 1474 (d, JoxTHE 1316 6h Soof 124.31¢Nes= 15

intermedi ate 15 ), 1207&1 .Tcp—-SOHz) 112.4 (4, Jep= 233Hz 73.3 (d, Je.p= 1.1Hz), 54.03,
3-(3-fluoro-4-(pyn-olidin-1yl nethyliphenyl roxyc cl obut anecar bo

xylic acid (1605 (dydes Tl Hahad!-203Td %e%lggm £hesi Warkaird for
(3.8 m, 38.2 n@mﬁm@z,ﬁfﬂfa&@ggll@@p@a 13.8 rnL, 23. 2 nunol )

and stirred at roomtenperature t'or 20h.” The mixture was nade basic
with saturate@d aqueck®mRled®o8 and EtAic (50 nl) was added. The

phases were separ at efliglot R AFHERNI-VRRARH- REhi&eked again with
Et 0OAc. The conbi neld organlbcslwere was ]e v&n rine, dried over MgSO4

and concentr at e ¥3¢RUANE PEYIE gOIg ApEME-3IGE: F| ash chr omat ogr aphy on a

2"X4" silica gel col ammrdolisbh agcrader-@tumlhtbm@d%czs( :BJ@-ﬂ@d}Q-tﬂ( olidin-1-
MeOH E10Ac (500 m) to re gher es follo

BTt on vt h_an YHREDR D SO o R ERIAA il 303 o oges
Me011/ Et OAc 1@ff@6xﬁﬁded4wﬁ215&3 ﬁﬁﬁw 8 fnlhe39.1 fnh)) GeameR (Shvea nﬁlﬂt@l@()BS

or ange sol d 0% Et OAc 111
AN 5 e Mgy 28 SugloD s iad apsopm trapegiing it 208 Th pittusg g s beic”

g. 55:21.42 I(-IZ ékﬂt}l,saﬁ%aieﬁ dgheond NﬁH@O% ahi Et(ﬁﬂclOSD é%)?\#%&dﬁ&i ([(lma E)Bé_bas) w%re
o 611) over | afREAT ]‘ﬁﬁ?‘}“mgﬁ}?é 9 et W&%@%&gﬂﬁz@%ﬂeﬂ

348.5, found, 34@14105( Mhlel)wa%ﬁm WltEX)ﬂm;) |dﬁec2 dver MgSO4 and concentrated to yield an
253- Fl uor o- 3-( 3-f Y, d| n: | - y

cyol obut aneddr baryEy b 2hieh histiremina * & 5155 i ROy R Baivs Gt it
trifluoride (O. Eﬁ)m_ (11D, &nd Iﬂ%dﬂ@@ﬂi&@zﬁd@ﬁ@d hh) & ﬁﬁc&elhxgheomfcmpunues

E;S?gi(s (1:§cl gbfj éi;tl)ggtg?; 8@1{'}% o acI dh&h?lﬁl %( %yPBQ’Qggé‘%‘%" and %0 Tk
CH2d 2 (8 30 nlR0% MeQH/BiGAuaibrduwist. Elg)mﬁ%) mﬁhhﬂrﬁﬂe tampogm&@nwymmﬂgé
and stirred for (h80panQ 3 (309 McOH/EIOAC); 'H NMR (CDCL) & 7.34 (t, T = 7.9 Hz, 1H),
20 7.20-7.13 (m, 2H), 5.84 (br s, 1H), 3.66 (d, § gp = 1.3 Hz, 2H), 3.11 (t, T = 6.4 Hz,
2H), 2.84-2.76 (m, 3H), 2.55-2.45 (m, 6H), 1.81-1.72 (m, 4H), 0.91-0.87 (¢ @ 0.90 ( J
= 6.6 Hz, 6H) overlapping m (1H)); LRMS m/z Calcd for CyoHoFN20,, 348.5, found,
349.4 (M--H) APCL
Example 21
25 3-Fluoro-3-(3-flnoro-4-pyrrolidin-1-ylmethyl-phenyh-
cyclobutanecarboxvlic acid methylamide,
Bis(2-methoxyethylaminosulfur trifluoride (0.29 mL, 1.57 mmol) was added

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,Cl, (8
30  mlL). This mixiture was slowly warmed fo room temperature and stirred for 18h and
then poured info saturated aqueous NaHCOs. The organic phase was separated, dried
over MgSO; and concentrated to vield 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%



then poured into saturated aqueous NaHCO3. The organi c phase was
separated, dried over MJSO4 and concentrated to yield an orange oil
(0.409). Ryashmis9fatography on a 1.5"X2" silica gel GRitHE¥hofhddsh N
first with 900 m_leach Et OAc, 2% and 5% -49- MeOH Et OAc to renove

hi gher Rl inpurities fol | owed by elution with 400 nL of 10%

MeOH Et OAc and 200 nL 20% MeOH Et OAc affor ded 0.244g (61% of the

title conpound as an oran e oil 200 H. Ef OAG 1
salt of the titMeCERRAGR Tmaye &F%‘B%‘Ffe@ﬁ“ﬁg ol iFiagos "ol ) et
5 of 2N HClJet hyby eNdUR/EIOWe aﬁWl@@ﬁL@D%ﬁNM@HMﬁ@bﬁfﬁﬁmzml(BE%): &ftthe

i%j,d;l 23 gnggrPﬂ‘l?tro%)‘“%:aﬁ%lzltém{‘%ﬁ“ﬂ(ﬁ #IQ?MZQQQ%%b)m)_ 3. 37 (p,

J = 8.7 Hz, 3. 2hAre3d4alf cEﬂtheZtﬁ'ﬂ)e,coﬁip&ﬁd Habprefased@ Bi0A: ¢ilt).5 equivalent

ore o000 St M it o i e

(dd, Jc-F = 24. ditrogenl JH NMKLBBCHE),6 7160 € J= 29 Bz HA), 7.421.44 (o 2H)) CAG(s,

3 o0 ol S s (e s S i

25.3, 22.7; LRVB7oI(z)Gavbstabpingra GRIRHIEERN2022-308 (4, 21 010¢;1.930%8, 2H]; NVACEH)
MCl . Exanpl e 22

153- FI uor o- 343- PP e Erd 813411611 Gyerst HS ekl @8 Jor =241 7.1),
cycl obut aneaar byl (& J@c+ 26 dziyarhy (@ diget.9 Hz), 117.0(d& dt-wrt L DA Haj, 1&x4kdh e

19, 3-(3-fluoro=4-p y th p y

hydr oxy- cycl obug%eé%?"o%)i%z?(?ﬁﬁl dnﬁﬂlgrregtsthﬁgmg%%%(loo 363&1 L) 5252HIZ)5
in CH2C12 (4 nip2.2a25.3dddd LRMS w7 8alcd ddru€iBnFHh0, 308.4, found, 309.4 (M+H)
bi s(2- met hoxyet %k%am nosul fur trifluoride 20 (0.28 nL, 1.52 muvl) in
C112C12 (4 nl) . ‘ter I h, an additional portion of bis(2-

met hoxyet hyl ) am nosusemplet?2i f | uori de (0.050 nlL) was added and the
solution was:stirre Pzl (eTRY 10, 5h jurated aqueous
NaHCO3 was 2aded an éro?-':fﬂ)(“weﬂ) as s‘%’%ﬁlrf;‘c’llﬂlg.ﬂv g'o%r)‘errper ature for
16h. The phases cywiobatane i il &ous | ayer was extracted

wi th CHCl2. The Coﬁ%glgoﬁ) rcg‘a%laﬁﬁ) ew??]e o9 §frol%§n Wﬁ%ﬁ-@ﬂenyl)é-

concentrated to yiel t orange Oi

chr omat ogr aphy b}’drexﬁcﬂob@algcaréq?ﬂl% a%é:lme@brlamﬂ@ ﬁﬂl‘lﬁs%allr?é I’PJFTP]% fir Gl

200 ni Et OAc tod ﬁg%@ s MHaB&S 4 Digec: Q&?&H’ohtdf%ﬁ(Ztrﬁéth@éﬂ)@tﬂyl?a\‘nxﬁ‘dsHlﬁr%ﬂWrﬁib
200 nil., of 20 H Et OAc af forded O. éﬁy he tit]

conmpound as 28 I(‘b?ﬂm%el Pommed in GRCl (. mb) (Al hetn-pigitiongt portiep ph &istdct
salt of the tit h@t&%ﬁggsﬁnw@mp&ﬁmmdm 030 BhI0ARasMaddbd dnd HRMsIuVBH GVak S
of 2N HO ethyl ether to afford a white solid: 111NVR éNEOHQ@) 6 7.59
(t, | = 7.9 Hz, stmef)for an agditipnaj 45 pin then pyturajed pgueous NoHGOs was added gnd the —

8.7 Hz, 1H), 3. Sfxture was stirred at room temperature for 16h. The phases were separated and the

aqueous layer was extracted with CH,Cl,. The combined organics were dried 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: Rt = 0.10 (20%
MeQH/EtOAc).

30 The HCl salt of the tifle compound was prepared in EtOAc with 1.5
equivalents of 2N HCV/ethyl ether to afford a white solid: ' NMR (MeOH-d,) & 7.59
(t, = 7.9 Hz, 1H), 7.38-7.32 (m, 2H), 4.44 (s, 2H), 3.75 (p, ] = 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



3.45 (m 2H), 3.22-3.15 (m 211), 3.01 (s, 311), 2.92 (s, 311),
2.84-2.80 (m 2H), 2.76 -50- (d, J = 8.7 Hz, 211), 2.21-2.09 (m
2H), 2.05- Jvo%m@d?ibl 213); 13C NVR (MEOH d4) 174.2, 161. q,(glqm&,ﬁ)(:,mﬂ
248.8 Hz), 147.4 (dd, Jc_p = 24.1, 7.5 FE) 133.1 (d, Jc.p. =

Hz), 121.3 (dd, JCF=7.9,32H2) 117.6 (d, JcF=154Hz) 1123
(dd,kF—233 90Hz 95.9 (dd, k-F = 197.3, 21Hz)539 50. 7

(d, JCF =3 Hz) 8 JGF 5 24 8% 29. 8
(S E bl R T s st 38 et o8 o S edbontdy §
Exanpl e 23 1742, 1615(d Jor = 248.8 Hz), 1474 (dd, Jor = 24.1, 75Hz 1331(d Jor=30

3- Fl uor o- 3- (3-f l_uor.o- 4- pyr.rol i di n- | | - pheny, [ obut anecar box
ylic acid ethyl ﬂ’r‘étﬁ }3(‘%\;{ -791%\}%%'139‘62% d%‘in%‘f eligp (L‘JidaJ%F 853
3- (3-Fl uoro-4- pYWHi)' oK 9 ¢dd; Jd et 9myd, 2nhe)\s3); 86.7 (d, Tor = 3.0 Hz), 38.1 (d Jc,p—-

1) ' CHoe12 304 B Sk ARt Pt TIBRGoRt] B OO, 524, i,

bi s(2- met hoxyet hyDapgpapcur trlfluorlde (0.27 mL, 1.46 mmol) in
CH2C12 (4 mL) . After |Ih, saturated agueous NaHCO3 (10 nlL) was added
and the nixture was Exampled o roomtenperature for 16h. 15 The

phases were separ at eglyalgo-8{EN1as1dS0OpG rdlfieI-yiashy@pbémot ed Wit h
CH2Cl12. The conbl ned or ani cs vve,re d ie verd MySO4 and concentrat ed

to yield 296 ngé& & romat ogr aphy on a
1.5"X1.5" silgi ca gel acadlutizn 4fl mhip&glztl:ssimmmh -RA0lidih-15l@éhylipbenyl)-3-

renove hi gher urities fo y ut| 0 a f.
10% and 20% moﬁi’@%’A&“&#’Pt&?@a%r p “ézfﬁ f%i‘ 'a?’h‘fé Qol‘24t%l %’nkoﬁp%%ﬂ i
20 a light yel | @#,Ql, 4 KL)wad a&d@d(taQ%Bf@wtﬁhmﬁcbm(zh%mbﬂlyl)a@amsdﬁlr
for CoH26F2N20, n ( ) cob
The HCl1 salt of t?ﬁfémﬁ? f(f%ucgﬁpggﬁaml S %& i) %Eﬁ ¥
equi val ents of ZNHW;;QIML) mslaéciedtaodﬂxbhdxtdrewab stghaﬂ aymbmdvmmﬂlrdforl.@ll
7.40.7.33 (i 2y et Yo oShark MECRS by lafeowal sl s Gy, e
211), 3.42-3.34 c(miamedmx)gam@ wete @ded gver M4804 2nd Bormerdraizd o vield 23l mg of a
3H total), 286 . F o %
(triplets, ;%E (éﬁl{ggg i‘ ﬁm@%]%%ﬂgh 1 %43 éel &?%%Q(? E%%n%oﬁrSt
r ot aners) 173 8Wﬂ112¢3 n65Et01A@z’to R3nove BighaRE mmmtl%foﬂq}wﬂ yglutipn witg 300 mlL

1125 190 10 480 o Fhuctii algiydba Gl et

94.93, 53.880 5@ #ight walowooil4Re T2 0.242(2p% Ms®HEIOADy 3BRMER nyp Caied dor
33. 66, 32.21, 2% &7251? ﬁ%a%@@z;%&::@nﬂﬁaﬁ@g sh¥a @1 +aM wdz Cal cd for

C19H26F2N20, 336.4 npl e 24 -ol-
The HCl salt of the title compound was prepared in EtOAc with 1.5

equivalents of 2N HCVethy! ether to afford a light yellow solid: 'H NMR (MeOB-dy)
8 ~1:1 mixture of rotamers, 7.58 (t, J = 7.7 Hz, 1H), 7.40-7.33 (m, 2H), 4.44 (s, 2H),

25 3.79-3.67 (m, 1H), 3.49 (br s, 2H), 3.42-3.34 (m, 2H), 3.21 (br s, 2H), 2.98 and 2.90
(singlets, 3H total), 2.86-2.74 (m, 4H), 2.23-1.90 (br m, 4H), 1.18 and 1.07 (triplets, J
= 7.1 Hz, 3H total); *C NMR (McOH-dy) & (mixture of rotamers) 173.87, 173.65,
162,73, 160.26, 147.56, 147.49, 147.33, 147.25, 133.11, 133.08, 121.34, 121.31,
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 Ci9H;F2N20, 336.4, found,
337.4 (M+H) APCL

Example 24

H

“’ld aq\_l’leous




3-(3-Fluoro-4-rryrrolidin-1-yl net hyl - phenyl) - 3- net hoxvcycl obut anecar b

oxylic acid ethyl-nethyl-am de. Sodi um hydri de (60% w, 0.040
g, 1.00 m@b}z Hagoaslded to a sol ution of PCIMB2006/002977
Exanpl e14, 3- (3- Fl'uor o- 4- pyrrolidin-1-yl met hyl - phenyl) - 3- hydroxy- 5

cycl obut anecar boxylic acid ethyl-nethyl-amde (0.25 g, 0.748 mmol) in
THF (5 nmL). After stirring for 15 mn, all gas evolution ceased and
nmet hyl i odi de (0.06 m., O. 96 mml) vvas adééd The resultlng m xture
was stirred at roomEppBergts I8 ARG N Wenowy-t h wat er and
extracted into E%EMQtanI&@b@thetnﬁgnMﬁmﬁdwth brine, dried over
MySO4 and concentrate rH)ound as a Ilg yel | ow
oil 10 (0.13 g): Re Sedwnnbvdpéﬁ%owem()ét"@&)l OLraned) 1vyas added aafsalﬂﬁon of
C201129FN202, 3gmmle f oundyg4, 349. 43. Mh&rowfmhdm- -yTﬁ%ﬁ%e@?lsthﬂiox&he

title corrpound was pr epared_in EtO .5 equival ents 0

HO | et hyl et her cXelpbappsayoRyliGasid ethglopstayl-amidp (Ri%g(mmlraﬂ)mé“fmlﬁiﬁ)
m xture of rot améﬁshrgngﬁt%r ﬁf mm] aff Igés Jvohl%on Jaéalsad andl- Iﬂ@h}ﬁl@dldﬁl (0'1’}68:n§ d‘%
111), 7.42 (dt J = 15 s

211), 3.42- WDIWﬁSﬁﬁ@s%ﬁ@PWB%H?WGWaf wqeé@Hoomi%}Pera@%@r 619@611

(m 111), 2 94 ?@eﬂ@ueﬁ%&ﬁbﬁ@&h&@xﬁamw EASA S tThéRx 5t mdvéaﬁHde Bﬂiﬁé

-NCH3 singlets 94 and 90, 611 tofal ﬂz] 67-2.54 a.lkgﬁ 21
(br s, 2H), 2.0 &(dﬂ?ve’éMg§@ﬂ§“d Cf“‘f@“%ﬁ’dmlg‘% ?Pﬂ? b‘f”é&"é}“d % t3e 192" oigy
163,00, 160 01, 148 68 148 b7 i35 50, 50 12 61 11 38 LRVE Tal 3

. 09, .61, .64, . . 20, . 87, . 28; rn/ z
Cal cd for czom@’t‘—*fkigég?-“é‘%ﬁtﬂ%und, 349. 4 (M+H) Internediate 16
3- (3-fl uoro-44( OVfrOIHedH(I} |saly frethd yitle pdoaipdnd- Masé odphied |ia YEDAD Ui -1.5
25 enecar boxam de.

Ex
32 (- Fl tor o- 4 pyRIBAEh2 HATPHEL S FEH/A i soid: T NMR (MeOB-d) 611
hydr oxy- cycl obutnamﬂeafbmwdm ceaa;u,ml |7SDHz;t1ysI) 1) dleJ&:%?)?H{g 1H),07.64(dt, T = -
) vis ref Mol bar Be P4 G offb e o s v (gt SEpt o
3-(3-fluoro-4- (WOHQHH}?JBED-ZEI}Q& (e t15E),| 3 %EEQ' I.()verlzﬂﬁ)mg -OCH; singlet @2.94 and
N-i sobutyl cycl ob e ri.f) o I
residual  TFA as’® e%nf(nﬁég %m %%n@gﬁle éa%bh(%@?ﬁg %Jﬁl%%%(&i ﬁ’?.)g?m brs,
(CDC13) 5 7.48 zﬂ), 2103 £brd, ZH)}HA,13 24d ). 08 (xig8ts, (I 7.p &zt Itatoka); 86@3\@&16@91
CHC13 5| gnal , ; 8
o s (%%%p&%%@%%@g&@@gafﬁ?516'3"%9 %@61 gsgg, ‘%‘% 57 ng
Hz, 111) 3200- 133.18, 123.02, 117.39, 117.20, 114.13, 114.08, 113.91, 133 86, 76.72, 7663 53.88,
50.80, 50.77, 49.78, 43.97, 42.76, 36.58, 36.24, 33.64, 32.17, 27.87, 27.32, 22.67,
12.87, 11.28; LRMS m/z Caled for CyoHaoFN>02, 348.5, found, 349.4 (M+H) APCL
Intermediate 16

3-(3-fluoro-4-{{pyrrolidin-1-ylmethyl)phenyl)-N-isobutvlcyclobut-2-

25  enecarboxamide.

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-ylmethyDphenyl)-
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 (a4, J=10.3, 1.5 Hz, 1H), 6.38 (d, J
= 0.8 Hz, 1H), 4.33 (d, T = 5.0 Hz, 1H), 3.77 (br s, 2H), 3.68 (d, ] = 4.6 Hz, 1H), 3.20-



WD 2007/ 049123PCTI 1B2006/ 0 02977 -52- 3.07 (m 3h), 2.98 (br s, 2H),
2.83 (dd, J = 13.3, 1.7 Hz, 111), 2.19-2.07 (m 411), 0.90 (d, J =

7.1 H  6H) wo 20748385P! € 25 PCT/IB2006/002977
343-Fl uoro-4-pyrrolidin-I-yl methyl-phenyl)-cycl obut anecarborylic acid
5 i sabuiyl -am de. Crude internedi ate 16,

3-(3-fluoro-4-((pyrrolidin-1- yl)nethyl)phenyl) Nisobutylcyclobut-z-en
ecar boxam de prepared above was_ di ssol ve

nd added
to a hydr ogenat 3-8h (B 298dbit Hhi2ig (%‘T/:Héﬁi %t&ﬂﬁrﬁ@nz é%%@aﬁns‘}%‘? &4

in EtOH (-5 nL) h? ;yre was shaken at room tenperature under 45
psi of 10 hydrogen or filtered through di atomaceous earth with
an EtOH rinse and cdﬁﬁéﬁ&ﬁéted to yield an orange oil. This was

di ssol ved in Et0OAc (F}Q%ﬂ”&%-@ﬁﬂr&ﬁﬁ&lﬂlﬂ@tﬁ%@%ﬂ%&@omﬁﬁ&aw@ﬂvdeme,
dried over MgSO4 and concentrated to affor . 299 of waxy orange

sol i d. Fl ash3chisobmivleamidehy on a 2.5"X4" silica gel colum eluting

with 1000 ni Et OAc afilge Oftefrhedldddo 1420 H(ﬁh@&ma(tﬂyﬁbmﬂﬂ.wl)aﬁﬂgl)ﬁrﬁﬂ% "N15

of the title conmpound as a yel l ow tinged sol

MeOH/ Et 0Ac).  isobutsipielobir2-gngrarbespmide dreppred éboé’B Hﬁﬁ%ﬁ’ﬁ%ﬂ’ ‘(Réé“ %‘f’g‘p{@?%ﬁ%y

addi tion of -1.Z,Efidedlo QNdH%&Aa%M&m@&dm&nuﬁgmw9a1faaﬁa1 dala@eaou RluficdAa
solution. The resulting roscopic, gl

ass ht oran S Iug had
111 NVR ( MeOH- dBi08 (75 A@L)(t he pixturegigs FJ&’* 31{1*1500 t"-‘%’“ﬁ = ‘i%f 1
ﬁz 4115?- i 2%]%8 (ﬁ)&ﬁggzeg P 2hmﬁlt3ﬂ€l)1 thrdughl didtodlaceo3 e&ilﬂ.)wlthBarD%tQIH) rirSe And
2.31 (dgq, S = 9°°P°31§Ta§d|42 Yl@?‘lf)‘ ‘W@EQIQT‘TE) W(aﬁyz‘hsé‘%‘i‘%ds X‘rzu“@? é@%“@ha}“ﬁ

211), 1.75 (heplyashdd wﬂﬁa&uebﬁs KA1 Jand BriBdr{ed ,ov& MgSDﬁm&lz:mcSﬂtﬁ)e;i td &ord
NVR (CDCI3) 8 1761, 1o 64 (d § Gy, =, 248, 1

1 Lty 3
7.9 Hz), 132.8 fd0% JEVELL o %th’fmff&graﬁe) 4n 333 4I—1Szllca 1 otfmn
(d Jc_p = 5.4 bading WHB1@0(AL, Edrkchnd SALmB 16%)MeGHETBAC 5ﬁo:ge,=d B B(54%)

55,2 540 5 ol et i A I 150 NP0,

foun
3-aza. bi cycl or 3. 2. Zlﬂmrfmsskyﬂmeuﬂ&ohipmuﬂmaép(epmdwitdsliﬁwnﬁf 1.2 eq. of 2N

vi met hyl )phenylﬁ@ ttf%ldror %tlh? N asé%nl%tpy% QO o(rl}eThe A%’%E @g&&&%bﬁmﬁﬁm :

crude i nter nedi uoro Fro

yl met hyl ) pheny1})igii-omnge slohﬂdljldl W@fﬂﬁh}(@' 7148 (tak F@.1(H5 18,0717 (m,
ol ) and T3P ( SOoC G By Ons o e A SRS e rtdl TR0 RL 8 s R 0E (B
t enper at ur e 200r J 3.6, 2HIBS .50 (syw. wals, B3 bélsi £=Ri% &S $hu 2at 83210
aqueous Nal | OOB (gngyt R 55 QACHHP P75 nkpt, 7 D83 Bz, 1H), 0.88 (4, T = 6.6 Hz, 6H); °C
NMR (CDCls) 6 176.1, 161.64 (d, Jcr = 248.1 Hz), 150.7 (d, Jcr = 7.9 Hz), 132.8 (d,
Jor = 3.4 Hz), 123.2 (d, Jcr = 3.0 Hz), 115.7 (4, Jor = 5.4 Hz), 113.8 (d, Jcr = 21.8
Hz), 53.73, 50.9, 50.8, 35.2, 34.9, 32.5, 28.4, 22.6, 19.3; LRMS m/z Caled for
25  CyoHzoFN:O, 332.5, found, 333.5 (M+H) APCL.
Example 26
3-aza-bicyclo[3.2.2]nonan-3-yl(3-(3-fluoro-4-(pyrrolidin-1-
vimethyl)phenyl)-3-hvdroxveyclobutyl)methanone.
A THF solution of cmude 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 NaHHCOs and then EtOAc (50 mL)




was added. The phases were separated and the aqueous phase was
extracted again wth EtOAc. The conbined organic |ayers were washed
Wi th brinegqgdp yer MySO4 and concentrated to yield nge
oil (1.86 Q). (}gfbgslg chromat ography on a 2"X5" silica gePféThE%O%IOO%ﬁ
flushing first with Et0Ac (500 nL) followed by elution with 5 500 nilL
25% MeOHLEt OAc afforded the title conpound (0.59 g 28% yield) as a
waxy yellow solid: LRVB mz Calcd for C2#8133FN202, 400.5, found,

401. 1" (MrH) APCIwas sfflefFe eheges Jyergsepaaigd @pd thy aquepns phase wad $xtracted again
7.23-7.17 (m 2%%1&(%0751"11&90 bined offpafii ko) 0
(d 1 =37 21D m ne (oilga c'l'%rers Wajﬁeéﬁ%g{l?me den%a ove?l\@ 4
2 62-2. 45 (m 6211‘3 conzen_ti@teé f@sﬂe{dna ﬂmlqyran@ @2(128609 Flesh mlmyiatog;apm &0

(m 1211). 10Exampbei2f gel colurnn ﬂ%s ?fn@ﬂ &MPI‘E’E@AE%SO% 181) followed by elution with
nonan- 3-v1(343-f| uor o- Il\& é r oli

yl net hvl ) pheryné§@ mnii™y KHnatiorded the titlpcayeound ¢hsbe 28%aripkaos,

3-aza- bi cycl of 3yxy él@%@h@ Mﬂi\(@ n(fécﬁlbal?crrtt:z%ﬁ EN, Oy, 400.5, found, 4011 QD)
(pyrrolidin-I-ylnet ¢t obut

t
e o 15 Y W R Sk 260 6 oy S Pt %@%Eﬁﬁﬁ&s&@mﬁ@
(16 nm) was ref mxmb i@y(SZé}ty @@d(&@a@.ezrﬁi @Hg@ 253 1@ 4L 187, 998278 (m, 21),

3-aza- blcyclo[3 2]nonan é {

(pyrrolidin-1- ylzr?%tzrﬁi)il(l}lpq@n%r?{g 8 %@9»22{23&% PrdHhdA8rie0 (m, 12H).
trifluoroacgpate salgxaaplezzdark pur plish-brown oil, wth residual
TEA. This material was di ssol ved in EtOH 40 m_) and added to a
hydr ogenati on bottl e ~aZA-CYCIO ponan~3-yi(3-(3-{inorecd-(pyrelidin-dn3 o0 nmg)

slurried in EtOlinget @]gm;ﬁy_@y%ﬂ%\m@nm shaken at room tenperature
under 48 psi of hydr ge for tered thro di.at onac earth
with an EtOH rinse %ﬁﬂef‘l‘tzlﬁﬁr’é‘&e t39 e ﬁggrzﬂﬁ‘g‘a’g%y?g'ﬁﬂgorﬁﬁs
di ssolved in Et Qﬁmﬁdiﬁl-lwaﬁéilgd)pm&yb 3agd RS c KB @Rsholy (P9, g, 148 Ginol)

SO gnd trated t f.f ht
FI'ash chr omaPogP LRy BHEisod 8 S B 3hf 1 dustoctgpe, iR T GGl t 29
2% MeOHJEt OAc (50D qonqeht)cateahdot biea ebmﬂe rrgazmbidycllsp@ Z]hoxﬁﬁekyl(ﬁx%—ﬂﬁdo—m%
MeOH Et OAc afforded.0. 25 459
or ange _0oi f: aRr Oby%g&%n'iﬁgﬂmgﬁ% )@f&% %'I"‘F{'Ig 5 %go& %oaﬁthtﬁaﬁagoasb?
addi ti on of - 1. Barkqurplidh-t2ddviHG, emthybszchﬂiE‘A t’Imzstdmerfat ees disphed i HHOBAGD
| uti Th ted, o ied t [
sl ution, The, ¢ agylhd Dl | SRl bbbl GRLEp AU SH, Ll
111), 7 80 @, ®grslirigd WEOMI4) mLY Tl@m&ngaw@mhamt rodmAdmgeggturd wnder 28
ﬁél.) 5’ 82 (Bgr BEQ(?JS%%og%%]f%r ZhBﬁE% %th?o%gﬁrﬂato@??g 5%@18&1 axﬂ‘%ﬁi%ﬁgm%e '5%{1
2.32-2.12 (m 2gadeentipted o yiekan orpngs pil) Thig way dissobed (im Et@&q}nd 1B\
CDC13) 6 -54-
o), 1336 (q, =Dy e bl e B MR pl Ehrocrkliy oftyalo . d P
Hz), 113.8 (d, ke omaeims thi)l chrgmatggragly op a BE3 3] sica od coBpndlusigs: with
33.9, 33.0, 230. 44 ﬁl@oﬁ/Etéﬁc%ocZ%ﬂg ana‘?thgl‘r e1hﬁi%5w€ﬁazso%i3@aéh0§% and 10%

C241133FN20, 384.5, found
MeOH/EtQAC afforded 025

=0.21 (20% MeOH/EtQAc).
The HCI salt was prepared by addition of ~1.5 eq. of 2N HCVethy] ether to the
free base in EtOAc solution. The resulting white solid was collected, and dried to give
30 the HCI salt of the tifle compound: "H NMR (CDCly) & 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, T = 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 (CDCl;) &

g (45%) of the title compound as a lght orange oil: Ry



S5Internediate 17

3-(3-chloro-4-((PVvrrolidin-1-vl hnethyl)phenvll-3-

hydr oncycl rboxylic acid. A 2.5 Msoluti

i n hexanes Elﬁg?ﬂﬁﬁﬁ 254 nunol) was added over 15m n toﬁ;@g?ogﬁofag# of
1- (4- br ono- 2- ehl or obenzyppyrrolidine (69.6 g, 254 mol) in 10

absol ute THE (450nl) under a flow of nitrogen at -78 C. The reaction

mxture was stirred at -78 C for 30mn. THen a -78 C chilled sol ution

of 3- oxocycl obdt hhelCASHBxdpF me248 ¢ ) 18.640glcr 265 HanigB p (icabsh? ek
THE (150ml) was 1@6%&1#%59@ ovse 11403 (dlq?FHB@tHz)? 813G (dTEceF DX RYES e

warnmed to RT sl ow left stirrin e resulting

sol uti on was uséa7 FRRBS 003K S&R| e f3513 330, GOB‘H?@M@@ 243838; ERRan/z

308.1 (M11) AP@alch&%}m 8, 384.5, found, 385.5 (M-+H) APCI.
3-(3-Chl oro-4-pyrrolidin- 9:N?/I net hvl -%henvlg 3-"hydr oxycycl obut anecar bo

xvlic acid méthvl ani Btermedigdé &7 ¢y ude sol ution of intermediate 17,

3-(3-chloro-4-((pyr f%kd-&hl&ok (@rohdm-l-w_;l)methxn?henxlg-s-
yl ) met hyl ) phenyl) - 3-Ty roxycyc obut anecar boxyl'tc actd (-666 ni,

-121.5 mol ) wadvdiexeeychby Ehoglicpgidae (95 i, 190mmol, in TIT) and
T3P (50 wt % sol uti onaias ﬁtsgﬁﬁongﬁlﬁumn héﬁéges'rﬂ'@ll hL, i@l@nﬁ‘;@ﬁ%ﬁ hq¥dd over
reaction mxture was stirred at for | hr and then 300nil of 1N NaCH

and 400 nl of EtOME Rerselutipgdd- %}rbam%% chigipereyiRsreliding P St 454 Rl In

aqueous | aygn WabsofiITEE {450mt) Andd: A Aeweottnitagtd 8078 2, FRDMMotoR MmiAEBivhs
and the conbi ned,or gani c, I MELS Wer e dried over, MgSO4 (ﬂ apor a ed.
The resi due was SPEEd 4 ed’® b fIfO&SﬁOIE‘B‘ru "dhr"orm?tgog?aﬁﬂﬁ s*°1°ﬁ‘§ 13-

I\B/:sgtH/ a%a;g/llg ol Umﬁxo blU%}it?ﬁcla\Mokﬂicngﬁ(lamg 106.7 3oi B abk818e TEE150ml) was
W t 0 Rr.O ct .contal nin

were col | ected ﬁﬂ% (2515 Oc Bt %’égéﬁ%ﬁtd‘ g‘ﬁ‘ﬁé‘ﬂ"tﬂ‘iﬁé’@w ?‘{)t"gﬁ/@‘“f’ﬁémd

title conpound (eiBstRting HBUB \hkscdmd)the Rsaltiflg S@ut{oaORasNBeH) CRAMBGh2AHCAcd for

30 N1140H); IERN%IJHZ&J&@,%%g%ounng 831][%}1)%&2 02, 322.2, found, 323.1

(M+1l) APC;
Example 28

3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-
cyclobutanecarboxylic acid methylamide.
To a cmde solution of intermediate 17, 3-(3-chloro-4-((pyrrolidin-1-
20  yDmethyl)phenyl)-3-hydroxycyclobutanecarboxylic acid (~666 mL, ~121.5 mmol)
was added 2.0 M methylamine (95 mL, 190mmol, in THF) and T3P (50 wt% solution
in EtQOAc, 96.6 mL, 152 mmol). The resulting reaction mixture was stirred at RT for
1hr and then 300ml of 1IN NaOH and 400 mL of EtOAc were added and the layers

were separated. The aqueous layer was subjected to EtOAc extraction (2x 500ml)

25  again and the combined organic layers were dried over MgSQ4 and evaporated. The
residue was purified by flash column chromatography using a 75L Biotage™ column,
eluting with gradients of 5%, 8%, 10%, 15% MeOH/CH,Cl, with 0.25% NH40H. The
product containing fractions were collected and concentrated under reduced pressure
to give the title compound (18.9g, 48% yield). Re=0.35 (20% MeOH/CH,Cl,+ 0.2%

30 NH;OH); LRMS m/z Caled for C17 H23 CIN2 02, 322.2, found, 323.1 (M+1) APCT;
400 MHz '"H NMR (CDCl3) & 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 (d, 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 (CDCI;)



400 Mz 111 NVR (CDC13) 57.47-7.45 (m 211), 7.33 (dd, J = 7.9, 1.7
Hz, 111), 5.94 (brs, 111), 5.67 (brs, 111), 175 (s, 311), 2.85 (d. J
= 4.9 Hz, 3dLhde86-2. 73 (an, 311), 2.62-2.56 (m 411 .

(m 211). ol (m411): 100 Mz 13C NVR ( CDCL3) rigrhmaube st
2007/ 049123PCT/ 1B2006/ 002977 -55-  177.6, 146.0, 135.5, 134.0,
130.8, 126.3, 123.6, 74.3, 56.8, 54.3, 411, 33.3, 26.9, 23.7.

Exanpl e 29 and
Trans- 3- (3- Chl or fi‘%%ﬁf’l?%l Baiin 1340 13R8.HP63p8iy 74:3, .8, 54.3, 41.1, 33.3, 26.9,

cycl obut anecar bagyd,i ¢ aci d net hyl am de and

Ci s-3-(3-Chloro-4-pycrolidin-1-
yl met hyl - phenyl ) - cyc&éﬁ@#&@@é@@% aci d met hyl ani de. TEA.
2

(48nl, 627mmo1l) was awsRs- f exanpl e 28,

3-(3-chl oro- -pyrrol i.din-1 ]
oxylic acid t Jabutanecarhs LICAE = DY IHE .
was heated to 7alxﬁemﬂnphﬂe&hs-&cmu&mdcagmm@&&@ﬁ@& AN, t O obtain the
TFA salt of 3-(3-chl rrolidin- )——rﬁ—%ﬁ—b

pheny1) - N- net hylcycl gﬁgt@g?le N R Qf-‘é“o?ﬂ?@ Wé@%é%ﬁ@@d!f%@nnlmﬁ

absol ute EtOH (Jsa(emuom-wyrkdmﬁpnylmew Hyﬂf—S—ﬁjldré\t Yy cldBsarcBethxdgded i
and the reaction )1<t u ct ydrogenati on at 60 C usi ng
45psi H2. After nflrﬁy %@%@iﬁ\aﬁ '?F’#E “IW@gF?H%%a%Wsaﬁ@ftlﬁbfs
res |h dueowas (hgedgigds ebnweniratadt dbvdnl\ltol-@talﬁ IROTEA sllﬁ o@rsgsi%ﬁfffcﬁﬁt @ﬁr&lﬂrpﬁyl)
w th Et OAc x1 ue was. then basified Wt

NaOH (100nml) and e%i?%)r é’g W %Y%Y%‘%‘t"%?%ﬁfbﬂ’@)m dernEhig offdsi ‘?é’éﬁs%lf"?faﬁpc
phases were dri eHSOMeEtGHJ(SGEnl),aHﬂlnﬁSDﬁ@eﬂﬁlﬁrﬁf(B.d gﬁ@%&xﬁad@&i AadhEClebi@Bn
1500 oo umn ol G S Greda i BfengiensbR) S8u B iproaty NS FoRskten
Wi Ej h 0.25% Nmoﬁmeﬁhmmandamteaﬂomﬂahmﬂ@efwmédlms;emoqwmf m@ﬁh()j
rans Teomers. ( el SRUSHA FORZENI Ot Shepfyefullaghs s ok oo wit
preparative chr éNBNQQﬂ a(mﬁ’wlbmdaex@mwchw& |EL@R: (:Zhﬁoamlx e Rpmbiatd) Bixardt
Cecover trans (578G vablfiteE MG HIRERR Gup o i e et ThS
Tr ans- 3- ( 3- Chl of8s nurﬁiﬁrirbdlﬂaéh phrbmgtbgrmIWytmghelaplg)Ism@bmhﬁm rvbhthzy |
Cal od for CL 1Eaaet g e i MRkl St hvp 35 ABEPR i et
111 NMR ( CDE43) cqtaming fgciiongywere gorghipgd and bpnceﬂtﬁa@ed(xmdeﬂeducai fGessine tdiiye

7.09 (dd, J = 74 o n s ;
5% 5%y (m 11%’)1’{&2%555 dlt@“s §mz1§£ 5 8% e dé e S%gé%“fﬁ?’se%%tfdby
2.80-2.62 (m eszyafafz’esbm@a?sraphﬁo lrakeB(?DﬂOpam X Picm) edlpmn A0Ofdzate
13C NMR ( CDCL3) o S . d ois
54,3 54( 1 36)(?)0 siz;ﬂfgl?n %n%%ngHeﬂt%er’IﬁA (giylﬁ)); %135@ e;%g %Bs 6665551 d

omers.
25 Example 29
Trans-3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic
acid methylamide: Ry=0.50 (20% MeOH/CH,Cl, + 0.2% NH,OH); LRMS m/z Calcd
for C17 H23 C1 N2 O, 306.8, found, 307.4(M+1) APCI; 400 MHz 'H NMR. (CDClL3) 6
742 (d,J="7.8 Hz, 1H), 7.20 (d, J = 1.6 Hz, 1H), 7.09 (dd, T = 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, T=5.1 Hgz,
3H), 2.80-2.62 (m, GH), 2.36-2.26 (m, 2H), 1.87-1.78 (m, 4H); 100 MHz '*C NMR

(CDCls) & 146.7, 134.2, 131.3,176.1 127.5, 125.3, 56.3, 34.3, 54.1, 36.5, 36.3, 32.1,
26.6, 23.6.



G s-3-(3-Chl oro-4- pyrrol i di n-1-yl met hyl - phenyl) - cycl obut anecar boxyl i c
acid nmet hyl am de: = 0.50 (20% Me011/ CH2C12+ 0.2% NH4AO 1); LRMS iniz
Cal cd for / N2 0, 306.8, found, 307.4(Mt1l)

111 NVR (c%zgwgg‘q 7.30 (d, J = 7.9Hz, 111), 7.15 (dQTJIB%%’O%
1E1), 7.03 (dd, J = 7.8, 1.2 Hz, 111), 6.48 (brs, 111), 3.63 (s,

211), 3.30-3.19 (n, 111), 2.94-2.84 (m 111), 2.70 (d, J = 5.0Hz,
311), 2.52-2.26 (m 811), 1.74-1.66 (m 4%t). Exanple 31

3-(3- Chl or o- 4- PyrroIEEﬁmpliﬁ'Q/I met hyl - phenyl ) - 3- hydr axv- 10

cycl obut anecar boxyl i éls@%gt}@drgﬁw&ﬁﬁﬂ g—?}methyl-phanyﬂ c?cl@o%aﬂ&éa%xﬁfc acid

crude i nternmedi ate

3-(3-chl or 0- 4- aﬁﬁhﬁfml‘éﬂ ReEPHPHR% MRl 0L B0 AYINIBOFDy ERME m/a Feleé Fo

| d 4, 1
?% |6 g maim d (2 . m%lﬁmﬁgjlﬁzHg%aﬁ?qu‘f@ﬁd%dﬂﬁud%)g'%ﬁ%{l@gﬂgﬁ?nHmﬂfﬁF(CDCh)6

0. 62nl, 0. 974730 (cW(,r78Ha|1@nbli@abfuléﬂszﬁs 4Pe (dlak=d18 | 2dl D), £58
RT for U and thgo 125mMle0E, dﬁ)‘ Nefrh e 1@%@@(@%}? 2981 & raddad, ansl

the | ayers were separated. 6gueous ayer was subjected to EtOAc
extraction (2x @éﬁf@)%a@aﬁﬂ) éﬂﬂi‘lt écBhbi ned organic layers were dr| ed

over MgSO4 and evapog 31The residue was purified by flash colum
chromat ogr aphy using_a SCOTM coI um, eluting w t h 5% MeOH CH2C12
cont ai ni ng 0. 25% NHA&E-C : Yimpthylphenpli-3thwdraxynns wer e

coll ected ang ce @nﬁg,ﬁg,ﬁgo galdrdﬁ[gg g!mmeessure to give the title
conmpound (112 nm, GE (20% Me Cl12C12 + ?(pz%

NHAOH) : LRV nil z CaT%daf%ﬁl““eﬂsoliPEﬁiedn 6@2‘3 ééa 3¢3-chigiprty((oysppidip-1-

E lc\j/|+1?] AP$| ’91100 yMﬂéthﬂl}}%eﬁm—ﬁMcl&u{adecaéoxylil adidldz4.3 ﬂqL3:D7654ﬁn31 4&5
= z

3.06-2. 96 (m 1%‘%‘%2‘)%9‘%Y161§1 ¢ gh {HHF Q"‘ﬁé’lz%%%m(‘Hﬁ‘r 2%’@1}[{@3 6‘§ Telg (52’ 21’64

(m 611), 1. 76- $oltfon(iNEEAS)0;620:0@. 9Viznol)3 @W&@uﬁlﬁ@ﬁl&i\on&lﬂﬁﬁ vms sfidél &,
52_5'15’ 2é3§ 1531?} é§< éﬁ%{?ﬂéﬁ% 1%531111 of IKFNEQOH SaGHd%OOrgl of?htOﬁsc were ad7ded and the

13- ( 3- Chl or 0- 4- QuyersOkdrélsepatated| MEtevaaughe tayd) was lupfleed Yo mA@bmtayﬂmxp(zae

gl ((Zlgn e lh | or o- mz[ ??E@}B ragzml gt%_lr % com%amegto}:gglrﬁc ?Jyer% I;?v%geednleg tox?eli' rﬁfg(g}b4 and evaporated

yl) et hprhenyl)I‘he-ksﬁineaxgscymiﬁa&b&tyaﬂtshmohmyblumﬁcgmbh{y whirg 4rl40g 0SGB™
Sl uli on i -t osgg: Bl e MiorCicl Kaeslpf SoshRmoR, Hhe bredee
was stirred 28t RErntzilmmg ffactions dvetehrohiecBdmind ebncentBifed dnﬂbrNacﬁJeb‘hprdssnﬁﬁnﬂmf
sEng{A\gc\tAgcrjet gdcéte c ex{ II}&CL‘I oﬁﬁ%f&&? gg"r@?&%al ﬂahgqg%/gq%%?#éﬁygo'ms
organi c |ayers WLOHYLRIMS ovafalodfoalhizh Chreo?. 3868, fourde3¥7dMiue ARRS
gIUL't T 'ngdwb%’hf goa/oil?o FALMENGR @599 @PIY 1 Y5 InT7 49946 ROPL FtA ), 7.33
(dd, T=7.9, 1.7 Hz, 1H), 3.68 (s, 2H), 3.06-2.96 (m, 1H), 2.92 (s, 6H), 2.78-2.68 (m,
25 2H), 2.62-2.46 (m, 6H), 1.76-1.68 (m, 4F); 100 MHz "*C NMR (CDCl) & 175.5,
146.2, 135.5, 133.9, 130.7, 126.5, 123.7, 72.9, 56.8, 54.3, 40.9, 37.4, 36.1, 28.5, 23.7.
Example 32
[3-(3-Chloro-4-pyrrolidin-1-yImethyl-phenyl)-3-hydroxy-cyclobutyl]-
piperidin-1-yl-methanone.
30 To a solution of cmde 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 m], 1.29mmol) and T3P (50 wt% solution in BtOAc, 0.62ml,
0.97mmol). The resulting reaction mixture was stirred at RT for 1hr and then 25m] of



5 MeOH C112C12 containing 0.25% NHAOH. The product contai ning
fractions were collected and concentrated under reduced pressure to

give the tJ _ nd (113 ng, 46%yvyield). Rf = 0.80 0
Me011/ mzé?géﬁ&’@@g/éjm- 140H); LRVB miz Calcd for C21 1%3@”0?@02%73,
376.9, found, 377.1 (Mrl) APCI; 400 MHz 11- INMR (CDC13) 57.47 (d,S =
2.1 Hz, 111), 7.42 (d, J = 7.9Hz, 1H), 7.34 (dd, J = 7.9, 1.7 Hz,
111), 3.70 10 (s, 2H), 3.54-3.48 (m 21197-3.32-3.26 (in, 211),
3.02-2.93 (m 111i)NaOZI 78l 087 of HtOAS Mere addedam the layers Gaie)sepatatek- Ther 1
(m 411), 1. LM;%)
135. 4, 133, 9 1 uéAhs(ldl‘s@r wi dibie %tgtgt Ag%x%%%or{ &Q??)gﬁ) a%%ﬂlzdﬁdﬁrg éﬁ@m@ﬁ
41.0, 28.4, 26. g:gaxg@:,lagers gzqre',dneQ gver M@Q;mpql gvaggated The residue was punﬁed by
15343- Cnhl or o- 4- 0 1 o
A% Lélﬁl’mrf' Ji%t y}r 9&'{%:35 hog3- lg'd&"‘&}h\t&n elutmg with 5%

cycl obut anecar boxyl 1 c aC| - am de. To a solution
of crude i nte&r ndgPaEELCh contammg 0.25% NH4 H. The product containing fractions were

3-(3-chloro-4- (éd@né&émddeoacénﬁgm LadRba észurétdwé wtmecéo%bﬁrﬁrmaar
e

boxylic acid (-4.3 ) nuno was a N net h | so | am ne

(0.15m, 1. 29mmg)46§(nmxe1ﬂ3|ﬂf(=sbswo @Wﬁwﬁﬁ 20N B Galed
0.97mol ). The fo?@b.'i HQ@@H@@QH%@ ﬂﬂf& *3*7'?1 M@-ﬁl)?@bﬁ M@@'Nﬁiz Ef'iqmr cbblg)

and then 25nml of were added and the |ayers

wer e separ at ed. 5T-H%(daéuéddiz Ilgifﬁé’r“z\%§3mﬂ%b¥ba3ﬂ@dﬂﬁﬂ@: b HezaDi D

(2x 60nl) aggi n(samb §h$-30f9'tﬁﬁ°1'n?f13@ﬁg%l(ﬁ iIﬁ}’?()@zW(xﬁ ﬁ{)l £65.9%¢ (mMrHO4
and evapor at ed. resi due was

chr omat ogr aphy %ré? ﬁélémél@énsl S@D’h\/:lj(r:(léi}uﬁ% 1@1"&{4?4@1 Z%I)wl?(hh@% C NMR

MeOH CH2C12 con(@mg)ram@5215;%“03%(24133@1@3@3 adesls,t128.91200, B6.N 543, 368,149135
were col l ected and caoncentr gnder reduced pressure to give the

t e compound THOS e Hasdytich 0.80 (20% MEO11/ CFRC12 +
0.2% NHAOHL) ; LRVS rgxk@pleabcd for C21 1131 ad N2 02, 378.9, found,
379.1 (M+1) APCI; 4Q0 [1] NVR xture of rotoners,
7.47-7.45 (A5 111), 3A3Ashlorg-d-yyrro iieml hyd deX¥, 30 (m 111)
3.71 (s, 211), &c&ﬁuﬁn%rlﬁdﬂvh@&dﬂ 1solihtﬁan&hﬁ-a9ﬁde( 2s, 311 total),

2.80-2.70 (n, 2H), 60250 (i 9 111) .
1.78-1.70 (m 411), glugen (‘?r# %’%i) m*efﬁiilsﬁfmz 15%:%«???’%[5@?’55’1‘%1’
m xture of rot Oﬁﬁﬂahyljp'heﬂﬁl)l3l-}§ﬁfbx31c7)5105utaﬂ=:35b(8wlid.ék(id @-4.3 MID ~0.65 mmol) was
2007/ 049123PCT/ 182 97.7 ,-58:= 2 5.1. 1 ek 3Q. 9, 0.8
126. 4, 123.7, 3 % 5‘93%1 S°'?‘§y]§“"“§%§'§?m’5é@?’m§§,%‘,54%3(gef 7 4s’oi]1‘1 o
36.1, Exanpke 3Bt8%, Q62ml, 0.97mmol). The resulting reaction mixture was stirred at RT for Ihr
and then 25ml of IN NaOH and 100ml of EiOAc 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 MgSQO, and evaporated. The residue
was purified by flash column chromatography using a 40g ISCO™ column, eluting

25  with 5% MeQOH/CH,Cl; containing 0.25% NH4OH. The product containing fractions
were collected and concentrated under reduced pressure to give the tifle compound

(108 mpg, 44% yield). Re=0.80 (20% MeOH/CH,Cl; + 0.2% NH,OH); LRMS m/z
Calcd for C21 H31 C1 N2 Q2, 378.9, found, 379.1 (M+1) APCT; 400 MHz 'H NMR
(CDCl3) 1:1 mixture of rotomers, & 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 (CDCls) 1:1 mixture of rotomers, line list § 176.6, 175.8, 146 4,



29.0, 28.2, 27.9, 26.9, 23.7, 20.2, 20.1.

343- Chl or o- 4- pyrrol i di n-1-vlnethyl-phenvl)-3-hydroxv- 5

cycl obut anﬁ,tba{ kc acid cyclopropvlnet hyl - am de.

solution o rm Intermedi ate 17, petifiafheronr
3-(3-chl oro-4- ((pyrrol i di n-1yl) nmet hyl ) pheny1l) - 3- hydr oxycycl obut anecar
boxylic acid (-4.3 nL -0.65 muvol) was added am nonet hyl cycl opr opane
(0.112 M, 1.29 mml) and T3P 650%sol uti-&h in Et 0Ac, 0.62nt,
0.97mmol ). The rd&a) 135rg1346hd80-8n1308 1266 RAd. 1336 734, R.3.R1.% 66.7) 76,
10 and then 25ni,af 49 NANa G 1284k ]29%@8957&%2%‘?@6 2flfled and the

| ayers were separ at ed The aquecus [ayér was subj’ect to Et OAc
extraction (2x 60ml)Ezxgmiad4and t he conbined organic |ayers were dried

over MJSH and evapoj ¥.eford i SvishdUsiRiye lash col um
chromat ogr aphy usi ng%ﬁ&ﬁ%wﬁnﬁﬁ T TH yox % MeOH/ CH2C12

cont ai ni ng 0.525%yelk rhexyhic aeid eycloprapviinethybamidact i ons 15 were
col | ected and concentrgagegldﬁgge[)f r&&ﬁéc%ﬁ ie&aE U E Qh%?oiﬂgyﬁdlfdlnel-
conmpound (101 ny, 43%yi el dg 80 (20% MeOT1 2012 2%

NH4AO 1) ; LRVE mivdmetyorhend)l momwot@tanwbwhcaaﬂ (043 pdum@i65 mewhowas

(Me1) NOI 400 Nl ddofashRyERGRcl: B2 i 1038 nd 19 004 2Bt

211), 3.10-3.04 F(t%mﬁ@)nl 0197113610@ @éle(rwluaaleﬁch% ﬂsvﬂnz \mz ‘stivipd % for Thr
1.78-1.69 20,9( Mapd 111%)1 1251911 9f4n’@ NBOH( MAd 1bbhl of Bric0hQe ﬁgﬁedaﬂaé)the Iayers were
0.18-0.12 (m 2H); NVR ( CDC13) 176.7, 146. 13

133.9, 130.8, 12@3@6%?@6 muew lgyer g8 srble@;@:i tg EtQae @ftraationiﬁx ﬁ%ﬂlizagageﬂnf,
23.7, 10.8, 3.7.thdMBHe® oBRAnic layers were dried over MgSO, and evaporated The residue

3-(3-Chloro-4-pyrr i n- 1v|rre hvl - phenv1l) - 3- hvdr oxv-
cyf:l obut anecar E)éggwppgg ed-byyflash co umn cheomatogrgphy using a 40g ISCOTMcolumn, eluting

met gyl -ftet rahydm 9V MROHCHICRchM kimge0 IENH,OH. The FoodacSdntanitg Frafions
cruelnter | ate

3- (3- chl or o- (W?%‘F‘ft‘c‘ﬂ 1) SpPSeREtES PR ERGYoES PESHYR FoRyt e S FomRRmdy
boxKI : f:( ?glt ?ag 41cﬁ_rﬁg,r4s%_ ﬁ%id)mmﬂ%o .wgszoaeplnr@]l[:dHICHzch ; % 2% NH4OI-8 LRMS m/z
oo ol 3 o g A O, 33Tk A0 R D P 4t U g

in Et0OAc, 0.62 m(cDeQ) 97.9%000 (0, 2iThe28 @ayl + 7.002.6 Hadt)ohanibx hpm,eT N\5SH,

vere added and oH 3R/EPENVADE CBh A 7oA, BRLg0L R B ol 0

subj ect ed t ®OEt (Qxﬁﬂﬁ)gt&%eﬂ.ﬂ%(m (12, 6980 {maZH), id-0. 1e(nr,02HD; 16¢ MHz C

| d
uPET e by AR EBLERs e, MECIIRSAS ARSI 8lo, P TRY i, v

col umm, el uti ng 4%t 4. 590. /SR, 22203, TBnt ai ni ng 0. 25% NHACH. The
product cont ai ni ng fﬁ)g.&i \0f3s were

3-(3-Chloro-4-pyrrolidin-1-vlmethyl-phenyl}-3-hvdroxy-

25  cyclobutanecarboxylic acid methyl-(tetrahydro-pyran-4-ylmethvl)-amide.
To a solution of crude intermediate 17, 3-(3-chloro-4-({pyrrolidin-1-

yhmethyl)phenyl)-3-hydroxycyclobutanecarboxylic acid (~4.3 mL ~0.65 mmol) was
added methyl-(tetrahydro-pyran-4-ylmethyl)-amine hydrochloride (200 mg, 1.21
mmol), iriethylamine (0.108ml, 0.78mmol) and T3P (50% solution in EtOAgc, 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 MgSQO4 and evaporated, The residue was purified by



col l ected and concentrated under reduced pressure to give the title
conpound (87ngy, 32%yield). Ri= 0.80 (20% MeOH CH2C12 + 0. 2% NHAOH) ;
LRVE 'z GghGhA@d12p C23 1-133 A N2 0, 420.9, found, 4,%:}[1320(,%0]2;77
MCl; 400 MHz 1H NMR (CDC13) m xture of rotoners, diagnostic peaks,
3.98-3.88 (m 211), 3.73 (s, 2H), 2.95 (s, 3H), 2.62-2.54 (m 6H),
1.70-1.46 (m 211), 1.38-1.17 (m 211). arrpl e 36
3-(3-Chloro-4-pyrrolidin-1-ylnmeth I-phen dror

cycl obut anecar bé?@‘l FlugR | PrompiqespiG piRget H Fl"&/lcg]éﬁ’f‘dél‘mng with g 5

sol ution of crufgoHAtES %n@a‘ixﬁnglﬁ 25% N‘H4OH The product containing fractions were
3-(3-chloro-4-((p rroI|d|n I t.h % L drox cycl obu ecar
boxylic acid (- ﬂ"%"tﬁi"md@*%@n ‘)nd&%/@ @Hﬁ%%ss re o give the titls compound (5/m]
cycl opropyl met hyj%gf&d)ylkfamsoqzdwd{@}htﬂmwe 00281 Ng,019); BRMSW)Z)Caled for
triethylam ne (0.1

0.62ml, 15 05 97RADHE3 CGHAR ae‘é%ﬁ’r% ’r‘g’ggté"iﬂ{ﬁﬁ%’u“ %M%%MEGDW

RI flor | hr and hﬂ&ﬂe%ﬁfﬂogﬁéfrs %Ma%em@a 100078 oh, EI)Oﬁmb oe;ez}gd , agkiesrmnd
the | ayers were _separate The e ubj ected to Et OAc
extracti on (2x 66 é’@aﬁ? bﬁ%lg‘ﬂ@@?ﬁﬁﬁy’dh&gzﬁfc | ayers were dried
over MgSH and evap@ }_@ré3 gThe residue was pur| f| ed by flash colum
chr omat ogr aphy using a S , 2 5% 20

MeOH CH2C12 cont ai nid#ss REEE ] pMeng fractions
were col | ectjgd g@tﬁmmb ;Qhe&hdlﬂﬂﬁfprétﬁﬂﬂﬁﬁﬂ-rﬁm&ﬂ&uﬁeeto give the

title conpound (71 29% eI d 0,50 50/ 2C
NL140H) ; LRVE oy o (g 19, pge d“teﬂﬁe‘g% 9‘?* 1050 czl“pyﬁ‘%‘%%/ol‘
(M) MO 400 wemynﬁuwmﬁﬁmycymbhmmmoxyhc)facm GBI S-0. 63 reu oD S5 C

ek, 8re Ciakd | Dhpmndplitndyhidl U Fbgett b o

m xture of r ot ometlylanpeal(€18nls tl.28mieE). 8nd 1EB. (F0%1 4@utibn m@‘@“«u@&@l

134. 0, 130. 1 2

543, 52 4, W1, 1ol Tyl fidggigre d shodg g fnd 4 Sm) of
3. 6. Exarrpl e 371N NaOH and 100ml of EtOAc were added and the layers were separated The
3013-(3-Chl oro-

(2,3- dihydro- é?ﬁéﬁe{]l%af 9, gf&ﬁig%{igﬁ%&g Qéﬁk%ﬁhm%% aﬁ&g{e%%%&
soI ution of crudmaniniayeryeaieadried byer MgSO4 and evaporated. The residue was punﬁed by

3-(3-chl or 0- 4- ( 219%{ :r@ung ggmta%&?hgﬂﬁsln%hs%ﬂg) &dw%%cye@dquu&memr

boxylic acid (-

2, 3, 4, 5- t et 2Ahy MeOFHEHAS] £qrftaining Qﬂé%e}?iﬂn%Hh% B@ﬁ?%ﬁpﬁr@n@g%m were

L2 | t under es o] v
= Ag”m()) - na' e%&Yelc@maﬁ'cfc&\Qen&m dlr 296008 b)es@Rcko ERR 1000 aabwnucmmgw

resultin reaction m xture was stirr
St R o i aRMpeHR. o Sor(1 S VeI O NokOTE: GRS o 8
and the |ayers \&@ﬁm@@@@@@c@m@hﬁm@ @qwgmﬂ AVEF 4y@Esmsul) eeRe@Don)
Et OAc extraction (2x 60nl) again and the ed_organic |aye \Mg%ﬁ
Gried over NySOL BREIYBTedRETIE: PUEh b A ATt AP s SFERsh
col um chrongt O%tﬁpfﬂsmssm& @H)4@92—|1 SE@IM}L)OiomrMHz BCNR QCREE : bHixture

wer e col | et o SREeNb ke £tz - dhic bl ol SobarLl g0g: (% KBS

title conmpound 48¢am2330733798.5, 58l 754.6354 3, $2.4Q1.6,146%, BRS)H4GHR, 285, 1B.3%
NI 440H); LAMB |nk Cal cd for C25 H29 A N2 03, 440.9, found, 441.2

(M+1) APCl; 100 % éé RPR (CDC13) 1:1 nixture of rotoners,

di agnostic peaks, 8 Afmpls37173.9, 159.5, 159.3, 134.2, 134 1, 131. 4
131.3, 122.Q, 121.3, 121 0 4 1 g 49,3
48.7, 41.2, 3W1.0, 28[3g3-Chlorg yity-Selobin

1hydro-5H—benz0]£| [1,4loxazepm—4 xl]—methanone
To a solution of crude intermediate 17, 3-(3-chloro-4-((pymrolidin-1-

yDmethyt)phenyl)-3-hydroxycyclobutanecarboxylic acid (~4.3 mL ~0.65 mmol) was



3-(3-Chloro-4-pyrrolidin-I-ylmethvl -phenyll-3-1wdroxvcycl obut anecar bo
xvlic acid nethyl-(3-nethyl-pyridin-2-ylmethyl)-amde. To a solution
of crude i Late 17, 3-(3-chloro-4-((pyrrolidin-1-

yl)methyl)p g%gﬁﬂyéghydroxycyclobutanecarboxylic acid (EQEG?Z%fmqﬁT%S
mmol ) was 20 added net hyl-(3-nmethyl-pyridin-2-ylnethyl)-amne (176nyg,
1.29mol ) and T3P (50% sol ution in EtOAc, 0.62nl, 0.97nanol). The
resulting reaction m xture was stirred atﬂFJ for I'hr and then 25nml of
I N NaOH and 100nddedf2,3:4,6A0raledre-berdoldlf! Hoxpzemins hydyashloride (28 9waph?turad),
The aqueous, | ay et | d r apbid ' 2X agad
and the conbinegﬁ%rgaﬁﬁ%qP%%%%sLag?gﬁgéﬁ%gﬁ%vgﬁAké@&&%gﬁgqgégﬁbggggé.
25 The resi due W&LSmpwhi {Thetesiliing ezptinn watupwatiirehal Rk fon phnand temgsal of
40g |1 SCOTIntol u i ' Kﬂ&obgg}?ﬁﬁga Wl Yo NHAG.
The product cog?gfﬁ%w%a ?é@?#ﬂ%ﬁﬂ;ere col ec;ggqgigbg%ﬁgggﬁﬁéf%g ' i
under reduced prewsurlayarovagisybiectdddo EiQ4ceexgactivn 260y agpin argdoheysantbired

RL 0.30 (15% Me ¥ :

a 113 82, 4279@,‘&}“ ogﬁn%?”e?tez%‘%@zd M(;ME“ 1:%896\ &40 aﬁ%‘g"’#‘h‘éﬁe*‘ﬁ‘% “Ngf\ée“rﬂfgeﬁ%y

(CDC13) 2: 1mi xt desh etlumpt grremafographagning iac4Q¢m ARGO™ geompp | eluing3 with | 5%

2H), 3.72 & 3. 7%56‘(1?!/(2‘?1{&12 contdbmg 0.5% NE,081%he plodb& contathide hachiblls w0
3 1 m xt d peaks 8

MHz 13C NWR ( ure of rotoners, diagnostic peaks
177.6, 175.7, 15dlepted sgBeapeentatgd undengdgred pregsug: to Bivs i titlezgmpound 3941pg,

122.7, 73. 4,173 39y, ylld. R, 856 (1924 Mo, -5 b2 Nflor); LRMS m/z Caled for
C25 H29 CI N2 03, 440.9, found, 441.2 (M+1) APCI; 100 MHz *C NMR (CDCls)
1:1 mixture of rotomers, diagnostic peaks, & 175.4, 173.9, 159.5, 159.3, 134.2, 134.1,
131.4, 131.3, 122.0, 121.3, 121.0, 74.9, 72.6, 72.2, 56.3, 54.1, 53.9, 49.3, 48,7, 41.2,
41.0,28.8,28.5,23.7, 23.6. |
15 Example 38
3-(3-Chioro-4-pyrrolidin-1-yimethyl-phenvyl}-3-hydroxy-

cyclobutanecarboxylic acid methyl-(3-methyl-pyridin-2-yvlmethyh)-amide.

To a solution of cmde intermediate 17, 3-(3-chloro-4-((pyrrolidin-1-
ylmethyl)phenyl)-3-hydroxycyclobutanecarboxylic acid (~4.3 mL ~0.65 mmol) was

20 - added methyl-(3-methyl-pyridin-2-yimethyl)-amine (176mg, 1.29mmoi) and TP
(50% sohtion in EtOAc, 0.62ml, 0.97mnol). 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 MgSQ, and evaporated.

25 The residue was purified by flash column chromatography using a 40g
ISCO™column, eluting with 5% MeOH/CH,CL containing 0.25% NH,OH. The
product containing fractions were collected and concentrated under reduced pressure

to give the title compound 127mg, 46% vield). Re=0.30 (15% MeOH/CH,Clz+ 0.2%
NH,OH); LRMS m/z Caled for C24 H30 CI1 N3 02, 427.9, found, 428.2 (M+1) APCT,

30 400 MHz "H NMR (CDCl;) 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 & 177.6, 175.7, 154.7, 153.6,



40.9, 35.6, 35.4, 28.9, 28.7, 23.7, 23.6, 18.3, 18.2. Exanpl e 39
343-Fi noro-4-pyrrolidin-I-yl nmethyl-phenyl)-cycl obut anecar boxylic acid
5 di net hyl\@gh.68 TFA (9.9, 128mmol) was added tRrApidéo

sol ution (‘29—‘&&% Ué?‘lz%xanpl e 19, 3- T e
(3-fluoro-4-pyrrolidin-I-ylnethyl-phenyl)-3-hydroxy-cycl obut anecar box
ylic acid dinmethylamde (2.05 g, 6.4mmol)_and the m xture was heated

to 75 C for 18hr n o] in_T salt of

o ee v oo i RS e S T2 TR S s 1
yl met hyl - phenyl 4o ycdsahes.4,288nesArboXa8l4, ¢8.8d3d. di met hyl ani de. Th| s was
redi ssol ved in absol Eite EtgH (64nl), WIkinson's catalyst (296 np)
was then added and t ure was subjected to hydrogenation at 60
C using 45psi H2. Af3-@Flibo-4pyrirbIlin-@3trhétBY]l-pheid)-cyclobu@Eecativaeld I adied
down and the resjdue was, redi ssolved into IN HCI (50nl) and extracted
twice with EéOAMﬁ%. The aqueous | ayer was then 15 basified

wi th 15% aq. NaOH (40rAl{o.%uild1 2MindoRGiae dddat] tda BCH Astut{cdX@ARINaD) exartple 19, 3~

o obt i n_ct ude CHAVE TR Lo B SRy by~ P BREBEO0G aphy.

using a 120g IS@@EMymhﬂm@ Oargd64ﬂﬁﬂma&hﬂ ihehiiRitte AvasitiediedDto 730 Gk Qtdhrs Bhé

Feduced pr essur ST BRIPEs TS Gon i SO TG 0> B0 A H- e

= 0.40 (10%IREO Iylln@ﬂ@@ihﬂanﬁ)—@yﬂ%lmﬁchrboﬂyﬂiwﬁ‘md dihethGhidas. Tids wBLBI@EE

2 073044, Touri 35l Mo, PR LR bl 96 SISy d 0

1.7, 11.2Hz, 11h)ixtu@ whs(ssbjecd tp hy@ogBatBn38 60 (¢ vsiagd #5psBHA 3A8et0Mr dfiymin

1. 279 U5, o 8 305y Ml o T 0
( CDC13)_ 8 174, 3(50n81 ai®l ¢xractkd Ewice dth FrONe Y(2x120m1).0, The3muepns 14y8r wag then
‘:J))SC 8F 35 5 Qngéam%aﬁl%l%l i%?lglqol\ﬂigﬂ %Xmﬁp&‘nd%%g&tmm 2o (3%30@1) 3&nd,
[ 3- (3- Fl uor o- 4- p9mblo¢d| @fzanid phpbeyerters) fdriadryes/ MpS @y end braesrittated dewp kq ehtain 1

-yl 30 net hanone,,, .
S)(;| Ution (66m) (o maten-z[ 8@'@@@%11‘?%)% %@%ﬁf ubifls @ 196 1sco
“Coyrrol i di n- 1colymgam£&94epéy%@bmm«mw Tipvehideneining agipns

6. 7mmol ) and t h%vefg %m[n@d \ﬁﬁéc&géﬁh@gd tuﬁde??edgcefd%esgtﬁg 'iosgﬁélﬂle t1tle compound
concentrat ed -62- down to obtain

[ 3- (3-f1 uor 394- K49 Eof1%@ild. yRme9ﬂ?KW@WG&I@bﬁ&Z/QI\%?W-%WéfF/Fd
in-1-yl-nmet hanO@ﬁhdRﬂ@lS\/\ﬁQS FGNiJ §S§U4\14€@odnﬂ @@aomm AEC@HO()W)HNMR

W | ki nson' s cat aI% ng hen added a $1 ?
subjected to hy(ﬁ@ ﬁlé)n ?1181@ t‘%ﬁﬁclﬁ%l%é @?yﬂ 114266%t1(§9 W i) Frh s
reaction time, il 2BRSIGMENLHALAS 330\, ﬁﬂudsiliile 00 @%) H@?ZV@& 3H), 2.70 (s,

di ssol ved intqQ 1IN HCI_ (50 f
(ox120m1) - The. JBBCRS-Se Pthaa oD (i £ P20 T b oah ot s 100
(40ml) and et r agr29cwinik (EDOAYS (3%x2060k Xd, IThe qomtHAad70r (FE, ¢23.4 (d,

phases were dried over SQA4, d cent r at own..t.0, obt ain
Taterial . This WS gaPDe iy T LR ehr o by derh 21365 B3,
1500TM 10 col um3iams. 4% MeOH alLch with 0. 1% NHAOH. The product
contai ning fractions_wer onbi ned and concentrated under reduced
pressure to give the@?ﬁ‘zﬁe@conpound (1.1 g, 50%vyield). Rf 0.40 (10%
MeOH/ C1-12C12 + 0. 2%shBiOidyo-4bieidolidal Cotnfetiyl-pRéhylh-ctAdbutvINAyRolidind-vi-
found, 331. AE(IVH APCl; 400 MHz 11-1 NMR (CDC13) 3 7.30 (t, J =
7.6Hz, 111) éﬁi?-”t?ﬁ—\]-l3 7.9Hz, 111), 6.91 (dd, J = 1.3, 15
11. 2Hz, 3 66 (sTF&ﬂD)zmISIBBBHr&l)aaas(aﬂded 13 DCB sdkiof t(66n8) of Braiipie, 8,

210, 3 §é- (4 MRt Siohoedhotit kMoo [t yifne

1.80-1.74 (m 4143g, 6IREndHandl 8€ iivfRre{ €BCR)ed 30 T3 3C40r 18iks 4nd chneditrafed =




25 isobutyl-amde (3.2 g, 9.2 nunol) and the m xture was heated to 75
C for 18hrs and concentrated down to obtain the TFA salt of

| nt er medi aly@) 2007/049123 . PCT/IB2006/002977
3-(3-Fluoro-4-pyrrolidin-lylmethyl -phenyl)-cycl obut - 2- enecar boxylic
acid isobutyl-amde. This was redissolved in absolute DOH (90nt).,

W ki nson's catal yst (424ng) was then added and the m xture was

subj ected to hydrogenation at 60 C usi ng'6 5psi. H2. After 2hr reaction
30 time, it wasdewhéerbtriE:thy THAHI A e o ddivprest-plidio Y Bahyl

into 1IN HC1 (60 16b6t-2. 360 WG -WinkdhabbdACTHi@ X 1 205 Jredishbi9ed in
aqueous | ayer wagge)n?%ggc basi f?)teﬁﬂvrxgoth 15)‘\% NaO-lgi)40mL) and extt3 rlact ed

with EtOAc (3x288wiye Etffé (€aHbi nbdaeryafreshE08ngleres tep eddwyand e
MySO4, and conceptddte selgauatie hpdbgniticar ¢ °0&§i%é$_ﬁisi HJhisger 11835 RS
purified by flash chromatography using a 120g IS M col um and. 4%

and 8% MeOH S CHpeegtoninees 1L(7ag epncfpieiad da 2 e treidue Bat tafisorgd fialt Hits

vere conbi ned aphnGpRceHinhate Gyt Gan Et@ﬂuqmzmﬁg.ssnfeeaqh&ugilayer +a€ then
title conpound (885 ng, 26%vyie = 0.30 (10% MeQ1l1/ CHz 2%

| d). Rf C +
NHAOH) ; LRV ni Pastiindcwity éﬁ%@zoNsoﬁz(éolpD Npd xtraptesl with EHMg ,(3?@%@?% ni
(o) JPEC g Og olftfinde bR tblelXbe) died bvé2MESOs, dnd cohoftiited U Lo Bhrdi
§ 0 3. 51 (o 1 fufate maisial s Thi pas bushogyby fashichrorgstograrhy Sibé 2 5083557,
(m 1H), 2.695- 2c56mhahd 23 MeOH2 CBOC2 w8 0(1m NBIJH., Th piiugt dtalning fRdtgns

1.78-1.66 (m 511), 0.86.(s, 311). 0.84 (s, 311): 100. C NVR
(CDC13) 8 (175. 5,‘”3%&@‘”(3@1 ,g“‘?] ?9-“1@‘333‘288‘?‘%?" Ei‘i‘)’?“ﬁﬁgf’?"f? 9‘*‘:@%‘*]@6 £93p9pnd
(d, JCF = 14. 3(He), 50@%icld). 13 0.4¢ ¢10% SBECATIS+ 82 NEHOH); HRM3 m/z

47.1, 36.6, 36. .3 3 6,.20.3. _

343 F uor o - py risies e B R B 1gRe s 2y BEM BEE4omamr 11 0

ethyl ami de.  15TEBACHILBAB) (L 6SeHZ) MRS Added + 0.3a7.00E 13D 691 i, { 21rAl)

of Exanpl e , 33 = =

(3- FI o o 438y 1571 W01 268 2R B, 05 B0n0 ] = B BER A G b

>Cl: I :c cacilg het hyl gﬂi%k, maf, 1@3—:134 }gmnﬁll));éﬂgi@_ﬁm, z%)%jgiﬂgﬁﬁ{ H%}atze?@&t-l% @6
or ~aehrs an SR E AL SO 1B0-1 94 Yol 8] 1 o DCl;) & 173.4,

(’@22’1 =’pyrt ol I et

i nternedi ate 3- uoro-
yl met hyl - pheny 1)16t4 (d, dowt-226.8 k. alE dx Y3 litc (dadd-ro= 6150 HZM28d, 1132 &, vias=

redi ssol ved in t .oV Lok ' t (390
was then added égg%ﬁ(&;gh%ﬁ%ﬂt Er%ﬁﬂggﬂ%}rg%}gbﬁﬁ?%ﬁ )% r3 %%%g?'i%bn(at gg)c

usi ng 45psi 2012. Af tBranmplerdireaction time, it was concentrated down
and the residue was £odiasldl eyl bl hoRMITL RRdufElh AR Al
twice with EtOAc (2x ML) e aqu ayer was en pasifired Wth
15% NaOH (40ni) isshutvbamidect ed with Et OAc (3x250ml). The conbi ned
organi c TFA (14ml, 184mmol) was added to 2 DCE solution (80ml) of Example 20, 3-
(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-hydroxy-cyclobutanecarboxylic acid
25  isobutyl-amide (3.2 g, 9.2 mmol) 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-

ylmethyl-phenyl)-cyclobut-2-enecarboxylic acid isobutyl-amide. This was redissolved
in absolute BtOH (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 concenirated down and the residue was redissolved info 1N HCI (60ml)
and extracted twice with BtOAc (2x120ml). The aqueous layer was then basified with
15% NaOH (40ml) and extracted with EtOAc (3x250ml). The combined organic

phases were dried over MgSQO4, and concentrated down to obtain crude material. This



25 phases were dried over MgJSOX, and concentrated down to obtain
crude material. This was purified by flash chromat ography using a
120g | SCOWLGRA nd 4% and 8% MeOH Cl112C12 with O. @THE%% e
pr oduct co%alﬂdn?b% racti ons were conbi ned and concentrate undoza-—n
reduced pressure to give the title compound (1.0 g, 39%yvyield). R =
0.30 (10% MeOH C112C12 + 0 2% NHAO 1); LRVS miz Calcd for C18 30 1125
F N2 0, 304.4, found, 305.5 (Mw1) APC; 2?@0 MHz 111 NMR (CDCl3) 87.13
(t, J = 7.9Hz, RS purifisddy flagh chrpmatopraphy ysing g 120g1§§0™ golymn agd 4%1and 8%
11. 2, 0 8Hz, 1HM oy C8LCHWwith 1Y% N, - Predodud codtabhingIrabonk %zere%@ﬁi)nmed
320310(m211 294-2.84 (1H), 2.58-2.50 (m 21T), 2.44-2 rp
4H), 2.22-2.12 tihconpegfrated uerst fediesd magssiyg 19 give thgcitlercompound (89534111& 267
24.5Hz, 311); LRz, 1860 &Q@ﬁl@ﬂc&ﬁ@é%‘lNHkﬁi) zmmf;%aﬁcﬁozé@os
Hz), 147.1, 131.4 é C% 113. 0@%

21.8 Hz), 5450, Hé%Fé‘Iz Q&334 %@%3333‘%1(1\?1)@5’ 40%1}8! Hl%(c bhﬁ?@ms
53- (3- Fl uor o- 4- pyriopi ﬁ!)né é’? cahrmi@ylsmemﬂbsg dzi @bl!tzal‘@ﬂﬁ @H)%'OBQm)
acid ethyl-nethyl-am d {) 5nmil, _175mmol added t

DCE sol uti on (8‘7'1%&‘)3 %ﬁmgmrig(sﬂﬂ) 3.04 (t, T=6.3Hz, 2H),30 -2 82 (m II—I) 265-25

3- (3- Fl uor o- 4- pgh r ﬁsmzlwhwg%zmm JzH)Sr‘rwﬂs@zﬁy mgcdsdxutm)e@@rb

oxylic acid ethyl-neth m Xt ur

heated to 75 C fo?™}i8 0 iz g éGPEgH mstsea%w%:r% Bt Ihds PEA:
sal t Iof dl nt l@o rr:sdzsazt @:} ,Jok 8- 1E13)L{@3)orlﬁ:16113.12 (d, Jor = 25.5 le)_, 54.1,_5%7, 47.1, 36.6,
pyrrolidin-I-y - cl obut enecar boxylic aci

et hyl - met hyI n?%év%'?hggg\%é e%l ssolved in absolute EtOH (87m),

W1 kinson's catal ystEpd®k4ag) was then added and the mxture was
subj ected to hydrogepation at 60. ' 1n

reaction time, it WeS=CohCEnty anecarboxylic acid
redi ssol ved i nt ethifamidd. HO (60ml) and extract ed twce with EtOAc-

(2120 8% et YS! i 1 ﬁgast's%bﬁ% iy BREed Ty

dri ed over MySQOB-Flasd- 4emnomn41@ﬂmﬂh;dq:henyl)eﬁ-lqhtcaymymhndmemﬂbeylmaI acid
This was purifi I r onat ogr, usin 9, m
and 4% and 8% l\/EtgﬂfﬁQ{l 2%?% 'Qlf“ﬁ'g}g.af A)t%i?ﬂ'ésl"re a% 1 %%S(g'gkco of';ul%hrL G

concentrated down to obtain the TFA salt of mtennedlate 3- (3-F1uoro-4-pyrrohd1n-1-

ylmethyl-phenyl)-cyclobut-2-enecarboxylic acid ethylamide. This was redissolved in
20  absolute EiOH (84ml). Wilkinson’s catalyst (390mg) was then added and the mixture
was subjected to hydrogenation at 60 °C using 45psi Hp. After 2hr reaction time, it
was concentrated down and the residue was redissolved into 1N HC] (60ml) and
exfracted twice with EtOAc (2x120ml). The aqueous layer was then basified with
15% NaQH (40ml) and extracted with EtOAc (3x250ml), The combined organic
25  phases were dried over MgSOy, and concenfrated down to obfain crude material. This
was purified by flash chromatography using a 120g ISCO™ column and 4% and 8%
MeOH/ CH,Cl, with 0.1% NH4OH. The product containing fractions were combined
and concentrated under reduced pressure to give the tifle compound (1.0 g, 39%
yield). Ry=0.30 (10% MeQH/CH,Cl, + 0.2% NH,OH); LRMS m/z Calcd for C18
30  H25F N2 O, 304.4, found, 305.5 (M+1) APCI; 400 MHz "H NMR (CDCl3) 6 7.13 (1,
J=79Hz, 1H), 6.79 (d4, 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 =



20 fractions were conbi ned and concentrated under reduced pressure to
give the title conmpound (1.4 g, 44%yield). Rf = 0.30 (10%

NVeO1- 1/ CH2GiRs0t % NHACH1) : LRV ink Calcd for C19 1 %
318. 4. fouE%]’z $167%° (Me1) APCI: 400 Mz 11-1 NMR (CDC13 iz &%’0 P77

= 7.9Hz, 111), 6.85 (dd, 3 = 1.3, 7.9Hz, 111), 6.79 (dd, J
11. 2Hz, 111), 3 58-3. 44 (m |||) 3.52 (s 211) 3.33 (q | 2 9FE

50 2l e el gt T

1.02 (q, 5= 7. 1%143123)3@,0&%201%1&&/& mmtxuaycpl#il BiEK), UB£0,096.5, 36.1,

rotoners, 8 174.2, 31 1.2 .(d, JCF = 246.5 Hz), 147.1, 131.4,
123.3 (d, Jc-F = 553"%313@) }%ﬁ@ 113.1 (d, Jc-F = 21.8 Hz), 54.0,

52.6, 43.9, 42.6, 36Ham@AG48, 34.1, 33.6, 33.0, 32.7, 31.8, 31.6,
23.6, 13.8, .4. 30 . .
i 3-(3-Chl oro-4-pyrro

pi peri di n-1-yl - n@hflamng m -l‘nlde' 65- ki Asol ution o exal e 32
3-(3-Chloro-4-pyrro

el oxy- Gyl obut ol 1 - BFBGTT-Sh Byt ek a icfbschion 79 shfipepeie 4
di chl or onet hane 3- BmﬂﬁorManynhhdm—e@lmmyl ﬁ&n@)&ﬁ@dm&ﬂeﬁﬁﬂﬁ&pwﬁbﬁﬁﬂho aid
-78 Cchilled I f _BAST ' I?q,ﬁefth
(5nt) ﬁnijerenl tS (r)ouglnoﬁlx&neur%e ?‘éi% ét"?‘??‘?%ngadé%m”‘?% 835 I?ehégﬁog{c |8’hﬁﬂ§S

m xture was Pburaad ¢ontemtrgtad Lloametd altjain NREHODEA (si]!Brrff) intenoeditd BF(thom“-4-
15m n. The |ayer of X hions, of .

t he aqueous phaﬁﬁéﬁmﬁ%g%ﬁ%%ggl%@&?ggéc\égo %od? % C eﬂ ?13}51 S
were dried over TiS®ds rdscded de pbsobitecBtOIN(BIml) é&‘&ﬂmsdn’spﬁde@%mg) was
obtain a resi duachenoz{dlded tﬁ max%n Juﬁj]% GQYOI; d ? °C ys DS

chr omat ogr aphy usin 1 8E0r 7 / d—l‘f&g tl
recover the tit Ifbﬁﬁtsghlrrmqn WRg ifrwps cm%qﬂieélddwnaﬂfﬂl&reeldgﬂwr(SB%lssolved info
MeOH CH2C12) j5

379. 4, 350. 4 MW{@! f@m%ngf X&%{é’fi%ﬁ%%ﬁ%‘i 1&%%&‘@ °“E ?’?E’%Y“
7.46 (m 111), 7hepobasiisd with)15% Na@H((4emD) ynd extragted pvigr BIOATHPR250mP4 Tl

211), 3.70-3.52 ¢ bbhmi . ve oy e in
2 723 et 21(:%_)%1@1112@3 cghé’s%v%ré?%néd% }i%%bl; 4 8& Etrlj?é& &ng@%ﬂrbéao

(m 2H), 1.58-1. cglgie(lﬁa}te% 'I'hEX\g@pp}wélﬁg by flash chromatography using a 120g ISCO™
3- (13- Chl or 0- 4- pyoluddnl Al Aed and|svEiBEty @Hm%/&%m 814 m@y@ﬁeoaawu@a%ﬁa{rm@
anpl e

ylic acid isgbutyl-nmethyl-am.de. 20A solution of
3-(3-chl oro- /1) p actons drr'q:ie For?lpp@t me&:ﬁg urgier reduced pressure to give the title

gyg;ml )cyclnogutoa ReeaKhe mygmweﬁem;l mlwm 1@% Mébiﬁ@lﬂtﬂ‘z fcr?@a%gﬂgaéom;
| |

G o msh 10 8 DRSTEREEE: s Hh) pi50! ?el&ﬁwdoﬁ%mw BBcR b e,
di chl or orret hane '@SmiR (@DARY 5 7i1b (Y IHAS 18] 6.BH(ddST &1 13) NGHAID, 6379Qdd, I
e et on x4t g BRUSE, 0 LR St 25, I 1500
extractions z& t(he2HyQE0US, 3BT @ 3H), THRESE (2XRY) miki-2.36h@, ¢Byhi2eeds
o et oot drn i s e Y By YOR R b R D B PR BRI
chr omat ogLapPydumxmgﬁ drﬂ:ﬁ}gleismmﬂ d00/3 ﬂ,mnslar(d RS%%=\pAhS Hz)CHBiGJ 1804, 123.3

Vot G202y + - Lt ar ot P9 15T e 2is 5E 0. 57 R e, 358

381. 4, 361.4 (Msa;)l 81:6 GMOL3AE B1LARTIS, 2%0038H2.41- 1 NVR (CDC13) 1:1

m xture of r orrers tic peaks, 8 3.74 (s, 211), 3.56-3.51 (m
111), 3.21 (%t E&ﬁ—%l) 3.07 (d, | = 7.5Hz, 111), 2.62-2.54

(m 411), 2.00- 1 88 (33-QHidno-4-fvrd@idin-1-ylmethyl-phenyl)-3-fluoro-cyclobutyl]-

piperidin-1-yl-methanone.




-66- 1.75 (m 411); 100 MHz 13C NMR (CDC13) 1:1 mixture of rotoners,
5 173.7, 173.4, 136.8, 134.0, 130.8, 125.8, 125.8, 123.3, 123.2,

57.2, 56. &woé@hv%ugéﬁl 4 35.6, 34.2, 31.0, 39.2, 27.6, RflpaRdedyr
20.2, 20.1. Exanple 4

53- (3 Chl oro-4-pyrroli d| n-1 -yl met hvl - pheny1l) - 3-f 1 uor o-
cycl obut anecar boxylic acid cycl opr opyI rret yl -am de. A sol ution of

Exanpl e 343-(3-Chloro-4 rrqlidi hen
hydr oxy- cycl obut anecrs B‘%‘P =\ é}c % ﬁiﬂ’ﬁ 3“%1&13’8%6&(@11%1) 3-
0.25mml ) in di ﬁj;dr@{ycumb &ﬁﬂliﬂ 1wﬁlemmcinbed(m@ -108, Comgd ashhed

"0 ehi or ot haikorst ﬁﬂ’@r“’% Ehillans i el died i ?55%.%%—@?%%,
t [‘e r eg-C]E i 0n1r5n ‘51*‘“‘3;?1 ﬁ\ﬁlBlssSWQOlﬂﬁq Oi3NinghoBHad ﬂiflﬁg:ﬁﬂe’gﬁle (?i&ﬂ@f@er pitpdn) Adnd
stirred for 15mn e |ayer, separated and after two por
extractions of tHeSUEHEY ?gpﬁaﬁg r@ﬁcf‘?fp A G AU 11 SW@?@%&
organi ¢ e?t rag: 81 5% enldg%meédl gite{SHﬁ@S%eEﬁbr@m&eﬁﬂpﬁﬁtee}éhnﬂmf twe dueed
pressure 0o aln a Sl dual O | €
col urm chr omat ofFEFIPS ﬁ@ aquepsy plﬁ@éd‘f* mrﬁ Dy Ei\/@é‘?lplflg‘%ilﬁ?ﬁ‘iz
MOOH GDC12) | LN e d["’dé‘@fméz"é "%ﬁfymtéf”‘mdf NI
ri c £
365. 4, 345, 4 (I\/Frf‘f) “acf’ﬂ(ﬁﬁl*f‘ﬁ—s)l’“ﬂgaby A5t oS o aEE3) 128 #{648
(dd, J = 1.2p 7c&iﬂim #Ad 1%, MIOH 3 QFhElL tolfb&f)vpr e E8e Gottpoudd €81m@ 26%. Wbkd),
0L o Sy o g ol
1.85-1.75 (m 41‘0]1)1(1, W9B0IW.BMEIN& (44)-HFDPABAL 800 BHH IMR, (QDC2Y 507505

(m 211); 100 Wﬁgﬁé}ﬂ'\@d@?@ﬁ) 1:1 mxture of rotoners, peak |ist

8 173.6, 142.0 125.8, 123.3, 56.9, 54.4, 44.8,
38.9, 38.6, 33.4, 2373(@01913376Hz,213ﬁx33%(se2£1)73§ﬁé Bk 348-3.32 (m,
Ci's S- (3 Pl Uar ooy DG4 i Noedy; 4788160, BAE 6k £/ 6, at! RBRS3 R, ©

acid nethvlamd

3- ( 3- Fl uor o- 4- py6Ra160dinn2H), §.68a8158h-4Beny1) - cycl obut anecar boxylic
acid nethylamde. T 4s/ml, 450mol) was added to a DCE sol ution
(150mL) of exanple 13%%%—

3-(3-fluoro-4-pyrrol3fth {-praroliding iwdme yiid-dleore-y c| obut anecar b
oxylic acid net Q%J%M&%cirﬂ%thgéﬁ@bzﬂm@ﬂg ,;Ipﬁem xture was heated to
75 C for 18hrs e TEA sa of :
i nt er medi at €03- ( 3- f | Hofobttion qipTxamglg é$,n313-ch1w)4 Rﬁf)h@lﬁl-yhnethyl-phenyl)-?a-
phgnyl ) - | Cygl 0bUhy&5:808eRbRAME b yRE labia TRbRYI-BShASmMidN{192 WaS 0.27mmol) in
redissotve dichloromethane (5 ml) was chilled to —78 °C and added drop wise to a —78 °C chilled

solution of BAST (0.06 ml, 0.30 mmol) in dichloromethane (Sml) under nitrogen. .

After lhr stirring at —78 °C, the reaction mixture was poured into saturated aq.
25  NaHCO0s (15 ml) and stirred for 15min. The layers were separated and after two more
extractions of the aqueous phase with CHyCl, (2x20ml), the combined organic
extracts were dried over MgSO, and concentrated under reduced pressure to obtain a
residual oil. This was purified by flash column chromatography using a 12g 1SCO™
column and 2% MeOH / CHaClz to recover the title compound (24mg, 23% vyield).
30 Re=0.35 (5% MeOH/CH,CL); LRMS m/z Caled 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 (d,
I =7.9Hz, 1H), 3.07 (d, J = 7.5Hz, 1H), 2.62-2.54 (m, 4H), 2.00-1.88 (m, 1H), 1.85-



WO 2007/ 049123PCT/ 1B2006/ 002977 -67- in absolute &0OH (79nil),

W ki nson's catal yst (1000 ng) was then added and the m xture was
subj ect ed {@ JyMi9@snation at 60 C using 45psi liy. Af tﬁfT/l%%Oﬁ/ooz)ﬂ
reaction time, it was concentrated down and the residue wa

redi ssolved into 1N HCl (100nml) and extracted twice with Et OAc
(2x100nt) . The aqueous |ayer was then basjfied with 5 I N NaCH (100nt)
and extracted with Et0Ac é{gx50q5ﬁl The cuhbi ned or?anl c phases vver4e

dried over MySOh754me4 ANzt WPty bkt of triemsradel P} 173

This was purifi qge by13iloasdp, s:hageralm qmly usiNGg7a 28065158 CEENEE6) 340
and 5% 10% and 15% MeOH CH2C1?2 W|th . 25% NH4OH. ~ The product

cont ai ni ng fractﬂ@n@%?@%@nﬁ%@& 280 concent rat ed under reduced
pressure to g| ve a nexl kriplet a60f cis, trans 10 isomers (4.8 g, 74%
yield). The isoners were separat ed b)i prearative chromat ography on a
Chiral cel OD3(10cm x3-6oelpro4pyaplidip-1; SRACAR)-AMONS N /rai n and

usi ng Hept ane/ Et.Qdlbfuda{eedb neha@e cldfRo arhiggns 3- ( 3- Fl uor o- 4-

E)gr r58|) ! glng- l:l- Zl e yA sglutmnyof E;{§n¥}‘ﬁe 34 ut a? (Q,ﬁlgrooli( gyrro(f\ldl%g I— qmnﬁgp%en% 9 ©

3- (3 Fl uor o- 4- py cﬂ:@kj %lcf@;bﬁtaﬁébif&é)@ﬁ& a@dﬂe}ft@}@?mh@b&ﬁiﬂawaﬁgwhiml) in
acid 15 net hyl am de (

3- (3- Fl uor o- 4- pyiohiorqragthgoe sml)r’?ﬁs%ne?ﬁ?e 191G a’&%/%‘idB‘i)i‘ff’]éWésﬁé? Bl 1G gpilled
aci d net hyl agi d@oluﬁn—oﬂBﬁ@T((@ﬁ%lhfﬁﬁiﬁlnﬂmmcﬁoﬁ%eﬂﬁﬂelmmndeh%gen

ra/z Calcd for 23.F N2 O und, 291. ):
Mz 111 NMVR (CD%&’I b Era‘197 @e Iea?gwi"“fiﬂas 1%’“?@ T@d 48 aq
1.3, 8.2Hz, 111)NaH&08RS5Mmtldnd &rﬁdforSl,SnﬂﬂSHE laybistyere &pidted spd &idy fwo more

SR é’ﬁ%ﬂcﬂ%ns o 5= oy s34k wity Uy ot G4 Tpmii ogepie

13C NMVR ( CDCL3) etrabB5wete dric@bvar MeSOJd Bonce@afadSmer redutetorassurg AG oltain a

L0 12 0Ol k8t i Ay iy 3

3- (3- Fl uor 0- 4- pyscabdotinm dndyAosrdletyd / GHeRly tb) reesye thb tilenezaubd g 51%

acid nethylamde; Rl = 0 HA\g

ol od Tor car Lo B (9%92@%’51%& ouﬁ%%ﬁq &{%ﬁ%ﬂ'@g@zomo R o

NVR (CDCl 3) 5 7.3869(foyndS365.47 38+ (MtH)& (M+85EF6A?@( AP0 M) H WMBACTS:) 6

(1%1) 71% 62232205(4%13@%%@ 12%379?1% 1) 73@6(2@}@ 7,35 @3 715133131k, 18 Oe2,40
(CDC13) 5 178 7, 1H63732(s( 2D ﬁ3¢-3—222(n5 18D, 153 mwm 23_54?/8‘6(111»1%3‘1) 8,78-2.63

éSZ 01 gg 63 :ca:z g %@965‘%)52 gﬁlﬁ{ﬂl éﬂlﬁgn'iﬂj, 23854, 1 E5:3. 54082 28),

3- (3= Chl or 0- 4- P21 5k 2ED; QP%WHPCM\@?C@¥ i arg¥lgre of rotomers, peak list 3
oLyl Tetr anya s by s 4L 1340, 1307, 1255, 1233, 569, Jh4, 44 389, 556 334

Exanpl e 35, 3- (@@hﬁg‘?é 64-pyrroli d| n- 1-yl met hyl - pheny1) - 3-

hydr oxy- cyclgput anecagRexyd7 :
met hyl - (t et rahydr o- pyr an- 4 - i
di chl or onet hane (5ml¥Hsdd-Flug Imethyliphenyl)-gvclohut ‘

-78 Cchilled SOJcHlth&ﬂlehd@'ﬁﬁﬂ' tx(aQs %Fﬂibro- mh%o]iﬂiﬁh)xlméthﬂ-phenm-

di chl or onet hane under njtrogen, Arter |hr stirring at -78 C,
the reaction mw&%&l@éﬂﬂh%t ed aq. NaHCO8 (15ml) and
stirred for 15m n. TheaAlRyeisisoen)Sepaddiesa DOY salhficr(150ml) obaxemple 18,

extractions Of t hg f? %ro- gysrro i%§e lglmeﬁlhl-p eny%)cé]'ﬁyc{rgx)gcg%gdtax}egﬁboxylic 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



10 conbi ned organic extracts were dried over MgJSO4 and concentrat ed
under reduced pressure to obtain a residual oil. This was purified by
flash col ography using a 12g | SCOTM col um /
CH2d 2 to%gg@@?@mxture of cis/trans isoners of th?&?{@f/&mb&-]
conmpound (40ny, 57%yi el d). Rf = 0.30 (10% MeOH CH2C12);
LRVMS mz Calcd for C23 1132 d F N2 02, 15 422.9, found, 423.4 (Ml)
& 403.4 (M+l-HF). Exanpl e 50 -67-

3- (3- Chl or 0- 4- pipraberlirtel BHOH (Yrehy t Wilkingen s (pealys3U L0 meb vy tew rdded cad Bk y
lic acid cycl OI%&RM%WS é?%ect%%o'lwhr Haflén ateﬁ"@qalsh& 465 Of. X8R @eadfion
3-(3-chloro-4-pyrrolidin-1-y rreth heny
hydr oxy- ¢ycl obuma%e*c\&ﬂﬁlﬁewmﬁiedé@%a ‘5/)@%?5‘ BW?WQ’FW@%‘? Ky EG Qe
(75ng, 0. 20mmml Qnd'e;aumeq%ﬁs %}‘iﬂ@ﬁb&%ﬁ@oﬂb) THESquedHs hdy@ﬂvés%en%xﬁecﬁﬁ&

added drop w se d solution of BAST

0. 4mmol ) in i cHﬂ é\fa&%flﬁama a@éﬁﬁt}act?ﬁd@ﬂi ﬁf%fo@éﬁpofrs&ft&e Pcrwb%efiu egamify
at -78 C the r@ﬁ&éslw% dHe&BWi‘ﬁfI_ﬁg@i aﬁ@éﬁlﬁ%daﬁhaoﬁ@{olﬂbﬁhﬁgucﬁ%at&ﬂl 11868

(15nl) and stir | ayers, were se ar at ed an&{ ar tdvvo
25 nore extractW@ﬁwﬂﬁdemﬂasbﬁW@‘ﬁﬁgmé‘@nﬁPt% f?o ?” Phan
conbi ned or gani g%ﬁg@gt@ﬁ@rﬁﬂgo hed MNILTH. oantd csﬁmﬁﬁgtﬂfaaﬂicﬁxd were

under reduced pressure to obtain a residual oil. This was %0 Efa !

flash col um chtcrdtednd spgeenfetadgmaerSEPERIsINFC 6 &> JH™

CH2Cl 2 to I @EOVREmEs st gr e749f ywl /tram;; isopBRI Sedf sdphigtelli byt preparative
conpound (75ng, 99% yi el

1 Me0
Cal cd for 30 czthqrmfésg?e'ﬂhy FONg ‘é‘m@?]s o§> ? m%ré CXE%M%SRN%%@“’ of
(M+1-11F) Exgowalieni® ind using Heptane/EtOH (95/5) as eluent to recover trans 3- (3-Fluoro -4-

13- ( 3- Chl 4- Jid | | u cl
G hy e o St benz DAY Br R S PHATR R ey hdiig® Bhtel hlfers”
of Exanple 37 3@3 Fﬁofbrd-lgrrmhdmmsﬂmahﬂcﬁhmﬂ)-qyb]n’ammd:armgmw 1) - 3- acld

hydr oxy- cycI %: !lﬁéﬂ-‘ 20 ydr o- 5H benzo[ f] [ 1, 4] oxazepi n- 4-y1) - net ha
none (82rrg e ‘hl or omet hane (5ml) was chilled to -78 C

and added dr op W se Exanpled”8 C chilled solution of BAST (0.069 n,
0.37 mmol) in dlchloro

stirring at -78 C, t%e @ra#@‘fofo'%pﬁ%(%dhnr'é}gﬂmgs ylb%egl@ 'gjlﬁrqotbgﬁé%%# édacé%
NaHCCO3 (15ml) an@thghkinidee ®sF 0550 L5006 mommm%meﬂtm&méﬁcﬁwor
af ler oo more gt kgt o ok 4 MamARAOALAN ISR, e BEKR RBODT)

t he conbi ned or Were and concentrated
under reduced pﬁésswe'iwﬁzoﬁi)aﬁw éﬁdrbs'léu&llH@ll 61ﬂ‘$| (8d. st Hu0idizeHpy
flash colum ch 2y c 2% NVeHH
) CLi2C12 To T otayty 20 A0S Tk tings D skt (R Mee0, TR0, 21
conpound (80 ny{moiHk 3P (mRE, 1972656{(115%%@% @R@)rﬁ{"ﬂ
(C:aNL(idHL;)r EsziS 11685, 565 259150%12) 48491460 98, 1948 @3N 10.0 Bt 28.8(d, T
343- Chl or o- 4- ppr@B;gmﬁiﬂi%ﬁﬁ?lﬁﬁh%%?ﬁ A32%}-uoro- 15

cycl obut anegﬁr boxyl 'ﬁxﬁ‘{r}dléjﬁmt hyl - (3- met hyl - pyri di n- 2-yl met hvb- am de.
A sol ution of exanple

3- (3- Chl or o- 4- pyr r ol ams A=(B FWOM W;Q]@Wénmﬂlgl-phenyl)-cyclobutanecarboxyhc acid

hydr oxy- cycl ObU%réﬂ%ﬂﬁ&Ow Liogo i‘fﬂ"/QMeOH/CHZCIﬁ 0.2% NELOH); LRMS m/z Caled for
nmet hyl - ( 3- et hy yr|d|n

116 2
di chl or onet haneC(1 %%H?Hefaur&dzﬂ 17]8%]&@%{%8%? Z%%écbgl 340
-78 C chilled saljgtd 9a ﬁéHﬁfi\ﬁifs(s@-slmm ;S}I)540?mﬂs) 1H)n3 g-813b @momEy, BABES,

20 (5nl) under nitro After Thr stirrin th C

m xture was 3BourEd 3|?%t(6 352 A8 A0 HLI%&ﬁé% (Eﬂlglip&)l %:gﬁézz‘ﬁ% gdofq\gyz

tlﬁm n. The |aﬁe“’iz IRe(CERD ?"5"’?3 zg(m)d (afJE?ﬁ:m@ n}tr)zynrla7ext4nap131w)azmi (dt
e aqueous phase w X e co n racts

were dried over JatyS&x0ERY 1 Ebhlelnr ﬁ%ﬁﬁn@e%s?éd%?@egs %ra'g@s%ﬁ?%%g

obtain a residual Oikxanldd® was purified by flash col um



25 using a 12g | SCOTM col um and 2% I\/EOH/ CH2C12 to recover the
title conpound (88ng, 76%vyield). R 0.45 (15% MeOH CH2C12); LRMS
rn/z Cal cd_for CCAH29CLFN30, 429. 96, found 430. 4 ( MtH)

repr esent at QA Rk peaks: (CDCl3) 6 4.70 (s, 211), %1“&006‘9&%37
1.78 (s, 411). 30Intermedi ate 18a 4-Bronp-2"6-difl uor obenzal dehyde
n-BuLi (2.7M solution in heptane, 134 ni, 0.36 nmol) was added drop
wise at -75 Cto a solution of (i- Pr)21\1§§ (51 m, 0.36 nmol) in THF
(300 nL) and the ni xBugELhlonmdomymmlidipot pluwtiny phenyhe3-fiare 7 -70- was
stirred at the sg '
1- Brono- 3, 5-di f I'nOor obenzene
(100 n) was added té solution of Granple 35,88 ,
stirred at the sgmRud %f@@fut%&hfaﬁao&ﬁfc 2hia q}{Eth&l?(?enlaﬁngm_&rﬁm m{e}hyp%ude

added to the m xture” a he m xture was stirred” at

sane tenper atur e(78mg.dk1 7emnol) in dichlasemefhans o) wee obllpdh tost780°'C(and dded siop

nm) was added togat foadﬁSPéJ:hlﬁecﬁsoﬁnon oﬁﬁA@‘ n{@ﬁq nrllh@lg ﬁlﬂﬁb'lﬁ)ﬁlcﬂbf&hﬁfhgne
was stirred at RT for 15 mn. Water was ad , and

| ayers were sepaﬁsa@)éwderm@ogsﬁué@eslhréwpg was'f‘se% ﬂ’ﬁéﬁf’éHOWTEmepfelg@b

m.). The conbi neghoanaiRRdG pﬁﬁtﬁ €5, (ISHE aiBshRd ﬂsmlﬂ»amr 1ayé9§ W@l%seﬂi'i‘dt@ﬂ
wi th anhydrous Na2SO4 &008 evaporated and recrystallized from

hexane to give t#8 affet mfecé’i‘ﬁ%téﬂﬁ’él of dhe Hugous phage With £HzEl ) (2x20mpthce

crystals. GC{VB &aibied & m@%ﬁb:a%?slw&%ﬁaddrovegg@s@ﬁ%dzgo%céﬂ\hﬁaﬁd under reduced
(cal culated for C7113BrF2Q 221). 111 NWR data_( ‘gllf\slrEO d6). 10, 15

H, CHO), 7.71 -PrssigsiqeRiaim ¢ fesiduplqi ThFSn‘t"’érB"Péﬁ‘F eflash St Chromalogiaphy
1- (4 Br ono- 2, 6- dtsmguqaghwmw&nﬁrhﬁ end T MROHLAEYIOLAb kédbe a (BRuklof cid/dfk
o e R O e B 50,1 piere added I
portions to a s a r ono- -

di f1 uor obenzal dehydeR¢58.38 (0% MeDMH/CRIC),); IRM$ @ttt Chlededr (28 13¢50 N2,
on ice bath. The ti ively stirred for 12 h at
RT. Vater (4bb il #%mégn‘gg%g%&%%b%@d*%hﬁ@m on of 5Mag. NaHSO4 to
attain pll-2. The or @asipgle bdyer was 20 separated. The aqueous one was
extracted with CH2C1 Zq n1_ . lllT %E!gznilc tg{irs wer e

di scarded. The aqueots Zim 3 - to pH 10,
and extracted widyblohifaicadlidxylic3@H ayblppropiimettiviiarthyl-emideact was washed
oL O eSOV AL B IR A BB
275.9 and 2770 9 Kyﬁtﬂ&i)ﬁclqbcahmtbazﬂi# f omid éBy@bprbpYIrZﬁBylﬁmﬂm—aﬁﬁle 13(75mg,
i;l GIE:)NR gagg (Dl\@%ggx?c%% in Eﬁﬂﬂ)t mﬁ%\éf_&lfg %’—3/_8%6,6&@14@6 Z}t_jzp wise t:lc.)l
CH2CH2CH2C112) . -78°C cﬁﬂgdq@l@oggf BAST (0.074ml, 04mm01) in dichloromethane (5ml) under

[3- (3, 5- D fluorguds xrAﬁLfﬁ;nonegwiwgnﬁamfs&hmwgm@m{sqmiite\él

1- 30 pyrrolidin ution of
hexanes (434n1, ZHONQ%%I (} Smab gnd ghteed for kmin. 5 The layere were separated and after two

25  more extractions of the aqueous phase with CH,Cl; (2x20ml), the combined organic

extracts were dried over MgSO4 and concentrated under reduced pressure to obtain a

residual oil. This was purified by flash column chromatography using a 12g ISCO™

column and 2% MeOH / CH;Cl; to recover a mixture of cis/trans isomers of the title

compound (75mg, 99% yield). Ry=0.60 (15% MeOH/CH;Clz); LRMS m/z Calcd for
30 C21H28 C1FN2 0O, 378.9, found, 379.4 (M+1) & 359.4 (M+]1-HF)

Example 51
[3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenvD-3-fluoro-cyeclobutyl]-(2.3-

dihydro-5SH-benzo[f][1,4]oxazepin-4-yl)-methanone.




a solution of internediate 18, 1-(4-brono-2,
6-di fl uoro-benzyl)-pyirolidine (3.0 g, 10.9 mml) in absolute THE

(20m.) un of nitrogen at -78 C. The reaction re
was sti rr§g6a2?‘)70 %C for 30mn. Then a -78 C chilled sé’FEZ'%’é’R%‘?%

oxocycl obut anecar boxylic acid (0.62 g, 5.43 muvl) in absolute THF
(6m) was added drop wise at -78 C. The mxture was warnmed to RT
slowy and left stirring for 18hrs. r 8P di ne (0.674m., 8. 15mm|%
and T3P (3.8nl, 5.9AnieintionsafEswumple |38n [3-43-ablors: frRgyoliday kvimetehphend)-

stirred for 30n} ébtﬁl i VB A8 uRREe. Foe b |
(25nml) and extré%?gqufthqgﬁgggfﬁﬁ%xlognn (G RReassH ¢@U-e ol &Img

rec of crude
product. This we$9tpmel i @ﬂﬂ%9mf’ﬂ“§?r{518% I"‘@Frﬂ“]ifﬁ‘r @?M?%Pé?%ﬁ‘sam a

120g I SCOTM col upgrcagslica%oriish 8{%3_5@@ @d&ﬁila 3Wrﬁ1ﬁ0191r2&(@%r&1ﬁ&ﬁéhet(9 mi)
obtain the title conpound (520 ng d = 75 (20%

MeOH CH2C12+8. 2undenpizoaep) ; Afigy lmmnﬁa %t r’r’é| de"FaF%E@EWE Npp Poureh it
found, 365.4 ( MigehatdAq. bﬂaﬂtﬂNﬁ'SBl)(a@@@ﬁﬁad Y 1860in( dihd laydrs wWere sep@atéd ard 5

Hz, 211), 3.76 (s, 211), 3.51 ( 4

3.13-3.06 (m 1fHfer o meyesxiastipns Of%WUEOEA%GS%W’%C%}b éﬁ%ﬂﬁ) 51(5061“‘”5%‘50

§'5F34§1 é) » 15LI 900r%a1§§e7(ﬁ§bts l%:’ége) dried. oz&l\lgﬂ ol Boncé:itﬂa)ed %Faﬁﬁﬂu&cﬁﬁfssge to I

uor 0-.4- pyt ol i.din- enyl)-3-fluoro-cyclo

| - pyrrolidin- 1980 AgEsHpl e This i P,H\né"cﬂylmf?gﬁh %‘1’ ‘E%H??B‘I‘tgg@?%‘y Singd 13d

gBh( g 5-Di f |1u|0r @cté)-vwlﬁ-@{ QIQIZ‘]/& Mepitnet | IERCHYOL: tp BezByed Ja-mixture of cis/irans isomers of
ydr oxy- cycl oQu r in-1-y a

in di chl oronet h %%?1%/ “ngéo |9%é°dflil‘ge 'ﬂ;saggz]ngﬂf %8%0%%8%“%’%
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Re=0.45 (15% MeOH/CH,CL); LRMS m/z Calcd forCaaHayCIFN;O, 429.96, found,
430.4 (M+H) APCI; representative1H-NMR peaks: (CDCl3) & 4.70 (s, 2H), 3.75 (s,
2H), 1.78 (s, 4H).
30 Intermediate 18a
4-Bromo-2.6-difinorobenzaldehyde
n-BuLi (2.7M solution in heptane, 134 mL, 0.36 mol) was added drop wise at
—75 °C to a solution of (7-Pr),NH (51 ml, 0.36 mol) in THF (300 mL) and the mixture
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A 2.5 Msolution of n-BuLi in hexanes (155 nl, 388 mmol) was added
over 30 5 mn to a solution of

1- (4- br onog2- ;benzyl)-pyrrolidine (100 g, 3881- i

(600m) in@%bW§%ﬂnd bottoned flask under a fl ow of %%é@?%a?ﬂ- 78
C. The reaction m xture was stirred at-78 C for 60 nm Then a -78 C
chilled solution of 3-oxocycl obutanecarboxylic acid (22 g, 194 mmol)
in THE (264 m) was_ annul ated under ni t r ok en and at -78 C. The
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hydr oxy- cycl obu ﬁ@@%%l%%%fafeggﬁ%é@rg’rﬂ ) (MHNYIR, datzy PMSQ-AG):
i n anhydrous THE 1615 2L ) awexsox 7k Ladsta, 218 rEand annul ated into a 2L
round bottomed flask 25 contajning a -78 C chilled solution of BAST
(33.8ml, 183.5rnnol )i‘wﬁ%@r ous THE (500 ni L) under nitrogen. The
resul ting reaction si-p-Byonwese-difbiskobenptipattolidinRT and | eft stirring

St ur ot 60 ag> NaHCoBPCRERE R i dronits | Ehp iRt &4 B

for 30 nm The khayexae whicé ispptomtted simell sittion of lntermediate d 82, ralromor?st-

f th 30 wi.f 10\ i i Goo ba
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10%ve0H / CH2C1 O recover a cis:trans mxture npound
(32 g, 91% 20 separated. The aqueous one was exiracted with CHpClp (2 x 200 mL). The organic

layers were discarded. The aqueous fraction was alkalized with X,COs to pH~10, and
extracted with CHCl3 (2 % 300 mL). The organic extract was washed with brine, dried
over anhydrous Na;SO; (100 g) and evaporated in vacuo to give the title compound
(52.5 g, 79%, 0.19 mol). LC/MS data: 275.9 and 277.9 (M+H)" (calculated for
25  CpHpBrE:N, 276.13). 1H NMR data (DMSO-d6): 7.40-7.48 (m, 2H, Ar-H), 3.66 (s,

2H, Ar-CHp), 2.38 — 246 (m, 4H pyrrolidine (CH)N), 1.61 — 1.71 (m, 4H,
CH,CH2CH;CHy).

Example 53

[3-(3,5-Difluoro-4-pyrrolidin-1-ylmethyl-phenyl}-3-hvdroxy-cyclobutyl]-

30  pyvrrolidin-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
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(br s, 4H), 1. ggxt]_acggve(rWHe;_iH)ver I\ib%_agd gglcelpﬁategpﬁlder fedpepd pressure to obtain a
25  residual oil. This was purified by flash column chromatography using a 12g ISCO™
column and 2% MeOH / CHzCla to give the tifle compound (130 mg, 52% yield). Rg
=0.50 (15% MeOH/CH,Cl); LRMS m/z Caled forCaoHzsFaN;0, 366.2, found, 367.4
(M+H) APCL; "H-NMR (CDCls) 6 6.94 (ddd, J = 7.9, 4.6, 2.5 Hz, 2H), 3.68 (s, 2H),
3.51-3.25 (m, SH), 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) 5 171.2, 161.9 (dd, Jcr = 248.7, 9.0
Hz), 144.4-143.9 (muitiplet), 113.7-113.4 (multiplet), 107.8 (dd, Jor = 27.8, 8.7 Hz),
96.7 (d, Jor = 196.1 Hz), 53.4, 46.3, 46.1, 38.4 (d, Jor = 24.8 Hz), 31.2, 26.2, 24.4,
23.6.
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5 (m 4H); 13C-NWR (CDC13) 8 171.2, 161.26 (d, Jc.F = 247.2 Hz),

143.1-142.8 (rmultiplet), 131.8 (d, k-F = 4.5 Hz), 126.06, 120.4

112.2 (dd, 1, 6.8 Hz), 91.6 (d, Jc-F = 159.3

52.61, 46. S'%f%mégl%%s 3, 28.2 (d, JCF = 13.5 Hz), 26 2@'2?2%’"%22
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forClI1I 1lBr CINO, 2 found, 289.9 (M+ APC
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1- (4- brono- 2- thg@erne&anaﬂhmmom (800 MD.and 'Hﬂuted dmy afidther SO0t SfOAL2 The

1203 numel ) v GvanAGE BPOTELRE hpupdh e ses e AN s e,

nitrogen and thectes ldhid&@rdd@ﬂ.(:tl]lﬂhvdﬁ\pnﬁﬁmbbw\ﬂshloehnnnsrﬂltqmaitqgglpm uging a

for 30 21hr§5 TPglrﬁ 1lMon encﬁqgoﬁg%%gqlogjed% @?qnd,{;

heated to 8 It -and concentrat e
under reduced pM?sSHﬂrEt(m ob‘[ha rﬁaandnesaodmahng/mec lpradast muere fepmbingsly and

flash chromat 09%%&94/%@3%{4}@? reé)’uce %SSSCQ'I%/I O%P n?nsght? thlé?l '%&r'ag'%‘ft{niated in

hexanes to reco e COI’T'p as a Co ess VI SCous ol
2007/ 049123PCT/ EBOOAGFBER®M dbtaifihe mMomgounM% yfhvéet w}id (428, 61 %0vield)- ( 60%

Et OAc/ Hexanes), LR'VSExam Ie%%l cd
| 20 3-Fluoro-3- (3-ﬂuoro—4-pvrrohdm-l—vlmethvl—phenvl)-

cvelobutanecarboxvlic acid isobutyl-amide.

A slury of Example 20, 3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-
hydroxy-cyclobutanecarboxylic acid isobutyl-amide (32.0 g, 91.8 mmol) in anhydrous

THF (1.2L) was chilled to —78 °C and cannulated into a 2L round bottomed flask

25  containing a —78 °C chilled solution of BAST (33.8ml, 183.5mmol} in anhydrous
THF (500 mL) under nitrogen. The resulting reaction slury was slowly warmed to

RT and left stirting for 18 hrs when it turned clear. The reaction mixture was poured

into saturated agq. NaHCO; (1L) and diluted with 1.5L of EtOAc and stirred for 30

min. The layers were separated and after two more exiractions 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 CHzCly, 5% and
10%MeOH / CHaCl, to recover a cis:trans mixture of the title compound (32 g, 91%



forCnH 3BrCIN, 274.6, found, 276.0 (MtH) APCl; 111-NWR (CDC13) (5

7. 47 (bs 111), 7.38-7.33 (m 2H), 3.66 (s, 211), 2.58-2.54 (m 411),
1. 80- 13C-NWMR (CDC13) 5 136.4, 134.8, 13

130. 0, 120\$§]20@é&%123 54.4, 23.8. Sintermediate 17 ctmdnidnisr
3-(3-ehl oro-441) Yrtolidin-1-ypnet hyDphenyl ) - 3-

hydr oxycycl obut aneear boxyl i e aci d. A 2.5 Msolution of n-BuLi
in hexanes (60 ni, 150 mmol) was added oVér 15 nm tona sol ution of

i nt er medi at e 20yiel). ( Sigsranrdsomesnere sBrarisa ysing Phigaina n &S eplumn (0cm

150 nmmol) in THE3 59&@0/10@%% eﬂpﬁ. kvawm% c.ﬁéthfl&ﬁﬂ@ a@én 8t dad al P Bow rate
reaction mxture was stirre a -178 CC|IIed

sol ution of 3- Q&MEIVWUE%H%%"B%%W |°6m%c&‘P@l (%Fégﬁgﬁ/ W@d)nz%frﬁ‘](} 23 Ho%F

(100 m) was ad@ﬁ@l—ﬁfi@:@lz?“ BrRME Oz 16k 08 mxcgsﬂzgﬁﬁz@soﬁlefoﬁﬂdxmw (Nzaa) &
warnmed to RT sIowI% and [ eft stirring for 18hrs

sol ution was3usaH A@THHRARCHe & HMR (CPOEX &P & 5777HZ 1H)a713(d 179
3-(3-Chloro-4- pI‘IErl(ﬁ'ﬂlﬁ(dlﬂé'lﬁ%tlmthPh@BXﬂrjr 3Hhmsce§ meyqlzqtrytmesa!zbo

| d ethy t t
3 (3 chlor o 4. { UBy P8I A Tr) 0 M 3P ST Gt GRyAct DU arie;
boxylic acid (-3Qphmt (m,ﬁg @m@%} =98 31z28mpatdadvR (G} Hytza eiel, iid) IdHE

(e Pemt « ng'+ 52k SR04 Soas B ?fih%ﬂ@aﬁ? RIr G 43 3% Gobe

of 1IN NaCH apd 409w, 050 FtdaAR weT.8 sadegd 1a9ddd, er + a¥.8y %0 WX 87.2 (d, Jor =

S00m) agai n aniAnd i chh PR BRI Teay o g 9% A B0 g0

and evapor at ed. The x@ﬁpﬂ@&Aﬂ&nMﬁngMdr@d by flash col um

chr omat ogr aphy using_a Qll. ) th z adi ent
of 5% 8% 10% 15%‘#ESi¥e A 50 R T AOFT LT
cont ai ni ng fl’abelQﬁlﬁlﬂ\ﬂ-F)&nfbﬂiﬂneﬁ ¢.ed and concentrat ed under reduced
pressure to gl ve the,tit conmpound (4.0 g, 35%yvyield). Rl = 0.40
(15% MeOH ct 2C12+0.W%@), LRVB niz Calcd for C131-123Cl N202,
336.9, found, 30 33734 fdvb-3)(3¥bbio-4-blvdIEdi 1phén e -= 8.3,

2.7 Hz, 111), 74912(14 11%é733(d 3= 7.9 Hz, 111), 6.52-6.35
(hr m 1H), 388368%3-53"%‘%‘—%‘%—22(m 211), 2.81-2.60 (m 711),

2.48 (d, | = 8.3 Hz, A2¢dlytioh. F3Efdmplss 3, {Bl(B)FluOIO-ﬁ-IJY(IdIudm-J-—yhne'lhy@-ph@ylgé-
Hz,

hydroxy-cyclobutyl]-pyrrolidin-1-yl-methanone (1.2 g, 3.5 mmol) in dichloromethane
20 (10 ml) was chilled to =78 °C and added drop wise to a =78 °C chilled solution of
BAST (0.96ml, 5.2mmol) in dichloromethane (7.5ml) under nitrogen. After lhr
stirring at 78 °C, the reaction mixture was poured into saturated aq. NaHCO; (50 mL)
and stirred for 15 min. The layers were separated and after two more extractions of -
the aqueous phase with CH;Cl, (2x75ml), the combined organic extracts were dried
25  over MgSO4 and concentrated under reduced pressure to obtain a residual oil. This
was purified by flash column chromatography using a 220 g ISCO™ colummn 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 Chiraleel™ OF (2.1em
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 36.
Example 56
[3-Fluoro-3-(3-flucro-4-pyrmrolidin-1-ylmethyl-phenyl)-cyclobutyl]-pyrrolidin-
l-yl-methanone: Ry = 030 (20% MeOH/EtOAc); LRMS m/z Caled



-76- 311); 13C-NWR (CDC13) 5 176.7, 147.0, 134.2, 133.3, 131.4,
126.5, 123.8, 73.8, 73.9, 56.1, 54.1, 41.2, 35.0, 33.0, 23.6, 14.09.
Exanpl e 5 ro-4-pyrrolidin-21-yl nethyl - phenyl) - 3- ro-

cycl obut anecar@’oycyﬁl c acid ethyl am de. A sol uti o%%@yﬁgg%%e
57, 3-(3-Chloro-4-pyrrolidin-I-ylmethyl-pheny0- 3-

hydr oxy-cycl obut anecar boxylic acid ethylamde (52.2 g, 155 mmol) in
di chl oronet hane (400 nt) was chilled to -748 C and added drop wise to

a -78 C sol uti orfothBESLOH3.2} fdund 28R ANHY) &n329i4C (Vi-2-orm tAranne ‘- MR

Tor 18hrs it or GHOR® PR aet Fartin YPRe Sag HolipeAlf h Saaf e i

ag. NaHCO3 (L) 3a68d(sS2H)r 3.66I(tf D 61HHE,RH)TIE? (tay 8168 HEIBI)SREAL.AS 6, 2yl

he- conbi ned. or Gar RCuEb PR B b 2 o LBLEs Y ﬁ@%&%ﬁﬁ%{ .

under reduced pr(as siie ‘3CMt(€m13;1 & el usl.26id,. JoEh &4?\1&5H@uﬂ4§ i-eeh by

flash colum 15 chro us t.a enf

and 5% 10 208D RO tes: Padbrdrtgo PR e pEh S B
i soners of the talta(é,laaﬁnﬁﬂmﬂz), This snak, 4601 386 88.pSI2f (H.89d.r BY 3.5 Hz), 26.2,
chr omat ogr aphy Lﬁl 2 Chiralcelm OD (10cm x 50cm colum with 93/7
Hept ane/ | PA as an é uent at a flow rate of 435m /ruin to obtain the
title conpound (31. 7intenG@Bstyi%®l d): Rf = 0.30, (15% MeOH Et 0Ac), LRMS
rn/z Calcd f 20 C1 . d 4 MFH) APCI ;

11-1-NMR  (CDC13) 5 111), 7.32
(dd, J = 7.1, 1.5 Hz4-Bidhio)3- clﬂorﬁﬁoelﬁzgrc asid (iGgL)l?J ABm?'ribl)(ms pRitdd in a 3L round

> 575 89 (in, 4ptym By 5L ABORS by ehpfld il "Befilibly 05 255
13C- NVR ( CDC13) nendl} pymolidtup1 (18g,( 255 ®@oB, and2B:P3(4RiE), 15287 mdol, 1814 wo % in
130.7, 125.8 (d Etéﬁlb‘) weré’an l&'ﬂi)ed 11&% ﬁu(tﬂe reel&ikzén wad ﬂ%ﬂé}l wngizeg 5&56911\1

JoF = 194.6 Hz),
23.8, 15.1. thhe W@ﬁ@d\/@@%m ifherﬂerﬁrﬂo\yerﬁ sqpalyteé eydatier P enpragirpctions

determ ned to bgg e aqucous phase with EtOAc (2x500ml), the combined organic extracts were
(1S, 3R) - Net hy1- 3-fl uor 0- 3-(3-f| uoro-4-(((S)-2-nethyl pyrrolidin-1-

y1) met hyl ) phenyldyied evep Mgsgﬂ%f@éﬂl?&@a rhelBlirateytas copsenizatod upder reduced pressure

30t rans- 344- (Chlt@'bgtgﬁtah\‘/ Sebas3oil.! %El?@ﬂ@ﬂ!(tb%raﬁﬁ valsh¥ - B0g ISCO™ colymn and
fl uor ocycl obut anecar boxam de. | 'of of ormat e (0. 505rn1,

5. 28mol ) was adf%q 30% %0%{% y@}de%@qleecompound as a light yellow colored

16, 3-f 1 uor o-3%- (%lst:&mnqss%gpym@idm;l mfk-ad_srts@%ﬂtomﬁ%é OO ik eﬂe@a |
rboxylic -77- ef\m d et | am de

5.28 DCE i
| hr 'stirring at IF“Htl NOa L34 %%Owggaaé%%i&%)th?%§é?g@ ‘5)756 d J
ag. NaHCC3 (150rrf1=)1'&&d13);t7mcddeu \M7’§ 8131@133;,27 1(7?(&,31;[&08% tlH),BQSGQMQﬁttaJ—

TSR it DL e TRl B SE AR b9
166.0, 136.6, 132.6, 131.3, 130.7, 128.9, 123.3, 48.0, 45.8, 26.1, 24.7.
25 Intermediate 20
1-(4-bromo-2-chlorobenzyl) 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 BH:/THF (367 ml, 376

mmol) under nitrogen and the resulted reaction mixture was left stiring at rt for
30  21hrs. The reaction was quenched with 120 mi of MeOH and heated to 80 °C for
18hrs. It was then cooled to 1t 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 colorless viscous oil



5 obtai nani nt er medi at e3- (4- chl or onet hy1- 3-f | uor o- phenyl) - 3-f | uor o-
cycht hut anecar boxylic acid ethylamde (1.1g, 75%yield). R =

0.50, (Et %Q/Z?W@%S) LRMS mz Cal cd for C14116C1F2Nq’C-}'%§Z(i_|z’"mﬂ-|)

found, 288 APCl; 11-1-NMR (CDCL3) 67.30 (t

7.18 (d, 1H), 7.12 (dd, J = 10.8, 1.2 Hz, 1H), 6.85(br s, 111). 4.49
(s, 211), 3.35-3. 26 (m 1H), 3.25- 10 3.15 (m 2H), 2.85-2.70 (m
211), 2.68-2.52 (m 211), 1.03 (t J = 10y9Hz, 311); CNN& (CDC13) 8

173.9, 160.2 (d, (Zdﬂg,F7ZF°A2§ibld¥. 161'9}5 Zﬁ:é%dEtG]&fHeyéﬁESﬂz 1z.M§6n52 (Gpled

114,131.1, 124.5

Te.p = 196.0 Hz)fmféégregr% H4. ﬁsﬁou?d 23?? Og(MHH), SPCIEXHAMMR (59013) 5747 (bs,

153- Fl uor o- 343- f 1Mp7.88-445 &) - )rmad{ylzfﬂ;a'ggoigqnpzm? Mlggqﬁg %
| obut bo t ét 2

Y ane- 34 (ohl orGHANG 1641553 0rER: 1300 80 866,544, 255,

f1 uorocycl obut anecar haxagtige 1¢0. 482g, 1.67narnol) in DCE (16nl) was

added triethyl am ne (30 61?n1 Zn and 2-S-nethyl pyrrolidine
hydr obr or ni de (0. 56g3-{2shlero((pya d nehviiphenylivias heated to 50 t

for 3hrs. The raﬁﬂtax@aycmta@mkm ﬁ@acﬁa and quenched wi th saturated
”‘sn\,\%ﬁl’?g

aq. NaHCO3 (200ntl) a 2C12 3x200nTL) to recover
600my of crude materir‘lgii‘%?ﬁl‘i’i’il Qmééﬁoeﬂmouws added over 15

chr onat ogr aphy usinnga soldidg of SEHbiae lzwm(dfémdn&ﬁ/%ﬁ&@b&a@y@ %ﬁﬂﬂﬁfﬁ s o

obtain the tj.tl 0 un 4 1%
%veOH / Et 0Ac‘|)0 S‘QS dTéF @g?‘ﬁq%r ﬁli’@?!%&%t"@s@ &he Feaiign mixture
337.2 (M+H) |vr:| wab 1 girtdVRut( CICIG) fo8 W28 ( Then) o= PCHeninddl Blutidh 18 3-

d J =7 7.06 (d.J =10 8 Hz, 111). 6.46 (br s, 111),
£ (d, STy %&‘i&%y"b‘ﬁ%‘m ﬁ%h%a"i%agoﬁr& 432155“11}23 é%‘?Fz(l%gf(l}rﬁvg%idf‘?d biop
i gg 12724( ( m 1M$)for]2)18ﬁ-at2—278 Cnﬂ‘hHﬁ;zx:tLl?fe @s \(v@ned]tﬁ"&(l&ﬂb%:ii ];eﬁlsﬁmng for
1. 09-1. 03 (m 6%%““?%’%%@&“‘%@6&@3“’ ‘17‘13335“‘ ?im‘"f%‘i ?(d 1.c.F =
246.5 Hz), 142. 8 (doExamples7= 24.0, 7.5 Hz), 131.7 (d, Jc-F. =4.5
. . 7.5

Hz), 126.0 (d, Jc.F.4: ) 3.0 Hz ),
111 8 (dd, Jcp_ZSBéﬁonJf%rrn 3 59. 4,

54.0, 50.2, 386&@%@4@&4&347 33.1, 32.9, 21.7,

19.3, 14.9. -78- 6

3- Fl uor o- 3- 13- f | yor 05%4(4( R%rgde qomﬁonl %4 ﬁteo PR 17y P EHOR - (Grrarliqip:t -
cycl obut anecar bghoplyRrhpeyDet- MWPMBHWQBCMDMIWM&EJ @i, ~34.5mmol) was
trans- 344- ( ebl or@atinn) opflﬁe o

f1 uor ocycl obut anecar boxgﬁmyl% Mé 1614}1L %%01? m‘%&g PE RSO i
added tri et hyl afte: ( émbéﬂf@mmal)o ﬂhﬁﬁwytmame@nmmmws q@yrr:ql of R |fmre1hr
hydr obr oni de ( 0a&bthg 36nd2f TRNMOH mﬁu@mﬁw@c 3&%9%‘3&%11%9 dféPs Were

for 3hrs. The reactign _was cooled to it and quenc ate
agq. NaHCOB ( 200fPHekAd 1% eAuseysayesivan S@eciezlagﬁt%@( o00etion Ry SPeredwerin -

610ng of crude nml®s écdhbined i Wk
ny inedBpSniW @ el Wetd drigd oY MdsdS léhd%@%%bﬁ%d}_v%t KGRl du? o

chromat ogr a ?y usin 4019 hSCOTm col um and 5% and 10
obtain the ? t 8’“&8’%&%@;% wh 6gHyn d?QBJ@t?gféﬂ’}ﬂ)ustP 7T§MBiotggpB” column, eluting
9VeOH / Et OAC) | WRNG mhdiciBalrcsds, favs, mwlrwzmwzc?é@nﬁ ois%JNi’h §3ﬁ'38

McH) APCL: 110 -N
(7 9H)Hz 11), 7. :)%“’ ag%%c %33@"“51“’%6 Paﬂe‘:?if?d CCE'CWTG‘E)PHQW resi&ceg DeesHyze
éﬂ% g gg (d, 4tb— dide 2thklz, ntllll:bmp&g}éS 30%5,5 (35%4]5;;31@ 2R§6 ;g@ (;5(1(5%
1H), 1.86-1.78 %4%16}{@%2) 2*9%’6’&?’1&2% T(-‘%P;& L] )831@ fog C@g{zﬁﬁ‘@aﬁz, 33619, ound,
az)lo 14(2308(?%(163317)4(1\/1&:)% @Kgﬁk&pml 335&(@1@& 82, ﬁde%ﬁEL?’#Q-%‘l@ (R,
(d, Je-r = 15.0 ? 33£‘g§“37?§6 }F‘Z%Sl%%g'@f%iﬁ)ﬁzg%)(s’ 2)13. %9-% %(md?é{)F

= 24.0, 9.0 Hz)2.812.80 (i, 7TH)C.4B @, 194.361412)), 158. (&5,51';) @;11%9,%73826Hz
(dd, jc_F = 25.6, 6.4 Hz), 2034.7, 33.0, 32.9, :




Exanpl e 61
343- Chl oro-4-pyrrolidin-I-Anrethyl-phenyl)-3-fluorocycl obut anecar boxyl

Ic acid diggt To a stirring solution of BAST 27
nmol ) at 2@%@ ﬁy CH202 25 (2 m) was added a sol ut@ﬁﬁg@gﬁxﬁ”@

31, 3-(3- ChI oro-4-pyrrolidin-I-ylmethyl-
phenyl) - 3- hydr oxy- cycl obut anecar boxyl i ¢ acid di net hyl am de (0. 1qg,
0.296 mml ) in dry CH2C12 (5 m) drop wi sg- After | hr, the reaction

was quenched colsgnW¢RnsRICDES) 5 MHCQ% 0{ 184911133, 9@@1(1' uestse@lm 793, 73.9,

CH2C12. The layers were separated and the aqueous phase was dnce
agai n ext ract ed @it H- el &1 G 350,23, Hh‘%l t he conbi ned organi c phases
30 were dried over Mpaatnlésrd concentrated under reduced pressure to
obtain a residual oiTl. iﬁl S was purllfled by flash chromat ography
using a | Qg 1 SCOTm cé3rkrhlonerdpyrebidind imethylplienyBr3Slor-n the title

CO_WFOUggl (36?91 gﬁob@t%{ﬂe%t@))ﬁliefacld eﬁlgﬁgude(.l()% 'VEOH/ C"QCI 2) LRN5319 4
rril z C
(MrH HF) APl 111- W%‘@B@l‘ﬁ)E@mﬂM@ (3 91110107" Lgfﬁﬁlldlﬂﬂmeﬂ?ﬂ?bmp@@
%"')95 (7 283121) 1 %a}&roxyacﬁl%bﬁtﬁnecgr lic a@xg %tl@?aéﬁl?ﬁ @5@312) g2 9575 (ﬁnmo H) in
S n 1N
411): 13C NMVR ( %hawﬂoﬁ m M’fs Shltl‘ai tOJ-ESFC*méSd@dHi‘z?P WfS?O 8, “7g
&32 9 1%2007 135u§0n(6f]31§8'§ 433H§1), 233131%101’) ﬁggs.mhl@r&néﬂm'ﬁg{ﬁolﬂal) und:f ittcen.
Viher e cia sl § TRCREY St f?d% a0 lef Pies b RS WK i raction
i nventive conpoufign@fwaks @oured Rtol satub@ddhg ONAIEH ¢ bANSinled GTEEHind e layers
wi thin the scope of the 1& vgélél on. Rot oner f‘?ﬁ%{"} q?osm bl e .f or

enbodi ment of t A& FFHYAT FHBE TP FXIES AFGOH 2 Y’ﬁ?r?qz%
scope of the inyanL),ahe cdObnsl eoghdio lﬂiactse@haldﬁa@ﬁvérOMgsm and concemrated_ _
o ePatat Lo g oy LS 050 SRR LPEE! 0 4955 i g
t he racenat d5( ochbhetopaplemeing ao?fSLa&stagdangeﬁ\el:olmam amh‘)%um‘m @0%f MeOH /
exanpl e, chiral gh gl PLESIHE GuikdQUehiAnO TREQL BREY 6fd Eodound. This was
further purified by chromatography using a Chiralcel™ OD (10cm x 50cm) column
with 93/7 Heptane/[PA as an eluent at a flow rate of 435ml/min to obtain the title
compound (31.7g, 60% yield): Rf = 0.30, (15% MeOH/EtOAc), LRMS m/z Caled for
20 C;sHaCIFN;O, 338.9, found, 339.4 (M+H) APCI; 'H-NMR (CDCl) § 746 (d, J =
7.9 Hz, 1), 7.42 9s, 15), 7.32 (dd, T = 7.1, 1.5 Hz, 1H), 5.76 (br s, 1H), 3.71 (5, 21),
3.32-3.20 (m, 3H), 2.92-2.77 (m, 2H), 2.73-2.62 (m, 2H), 2.57-2.52 (m, 4H), 1.80-
1.73 (m, 4H), 1.12 (@, T = 7.3 Hz, 3H); “C-NMR (CDCl) & 173.7, 141.8 (d, Jor =
23.3 Hz), 137.0, 134.0, 130.7, 125.8 (d, Jer = 9.0-Hz), 123.2 (4, Jor = 7.5 Hz), 972
25 (d,Jer=1946 HZ), 56.9, 544, 38.7 (4, Jor = 24.8 Hz), 34.8, 334, 23.8, 15.1. The
structure was confirmed by x-ray crystallography and determined to be (1S,3R)-N-
gthy1-3-fluoro-3-(3-fluoro-4-({(S)-2-methylpyrrolidin-1-
yl)methy!)phenyl)cyclobutanecarboxamide.

Intermediate 21

30 trans-3-{4-(chloromethvl)-3-fluorophenvyll-N-ethyi-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



Alternatively, the racemate (or a racem c precursor) may be reacted
with a 15 suitable optically active conpound, for exanple, an

al cohol , c\gozbd)lloﬁﬂgs case where the conpound of formnul alJ ﬁﬁﬂlﬁ&b(ﬂ?ﬂan
acidic or basic noiety, an acid or base such as tartaric acid or

1- phenyl et hyl am ne. The resulting diastereonmeric m xture may be
separated by chromatography and/or fractional crystallization and one
or both of the diastereoi soners converted/7to the correspondi ng pure
enanti omer (s) bycidedfsmie!(1.72 3. I8mmet) it DCE (Skhl) Méer (18 58:@iAg at rt, the 1eiitioal
conmpounds of the |nve é}an ral cu r.s ther of%ﬂma

obt ai ned i n enaRfT SHEL %‘glwl é"’(rjq'l‘rf‘tg eaﬂl\Fa Lé?f‘ﬁﬂ?caﬂao‘ﬂ’gtf“& a’ﬁ'?(]y,‘%ﬁh‘:h
typically HPLC, (3x00Guil) a8y peeier | £ mesidiah ol t hTlss nmodsi h)enﬂéalasw flohS baltimg
of a hydrocarbo he Ly Nexane ta

5006 by vol ume oPtepulBrERRSine satH SRRy SRR a0 By MhBSOAR R Ak o

to 5% by vol erreOratﬁman abiky| armtenediatepi caBJ(Ayclﬂoraﬁﬁmtﬁyla-ﬂgdmphdﬂgl) 3-fluoro-
Concentrati on of e eI u te aff. %Sl t l’% fgégpedk{f xture.

St er eoi soneric & émﬁﬁ Lamds i °gy*@onvent i onal

t echni ques known to Rih@SEOs KEtDlAe O héxanes)) & RMS nv’z Seled féroC«Bxafgi@, 287.7,

York, ‘1664). a0 THESAA QU E) BRCE: HRfMR (PACEIA 719, GuliT T o il Tad ' o

formul ated i n a7d2idehtilonsal.2 Fanhdy 6.85bng lHné 4@r(s 12b,e8.35-3.26 (m, 1H), 3.25-

phar meut i ol 4 STECRAELIR £ 3450 (hes£ IDRS) 142D, Miodt, s, °c-
i ntravenous, | nMNMVRNEDClap b, 1739 rléf{hér(ii,t hreal241.3rHnubdiR &hedus =024.0, 7.8
through an inpl ?19}%31’1351?:15 489! éd”?.«{'ﬂ 5'%'94Hg%zr cjal= %G%Hz),

topi cal admi nistration or’in & o M sai abeTor adm ni tratlon
i nhal ation or i A&6f3i8as4.6:32.8,14.8. Phar maceutically acceptable salts of

corrpounds of formul agl, Sbe prepared by one or nofe of three ,
met hods: (i) by reac corrpound of formJIa | vvlth t he 5 desired
acid or basdp (ii) BF 3 (S)cP-me 1 athvi-plre

group froma suj ngga% ngggth Bg“&orrpound of for mila | or by
ring-opening a precursor, for exa a lactone or

| actam using the degpréﬂﬁfﬁéﬂlﬁeo?l b &ans-3- Hr(cwvmmythgl§~3€blﬁwehqnwury -¥hpd-3-

salt of the Come&agcg%um’c&w&%ﬁdet @)mgt h@7mR¥)! ﬁlaqjcnorums h;va%nadded
appropriate acid or "base or by nean a suitable ion_exch

col uim. 10Al | t Hic8wlamane0io8ma, %PW@%P@%@ Pyt Pmd@ﬁﬂiy‘?rﬂbrgmdﬁt@ &%

The resul ting sakb o). @ﬁi@%ﬁh&&&a@h&%t@ﬂ@@ﬁr@l&h'@lﬁr@&h@ﬂwﬁd&oﬁafe&'&dz@n
or may be recovered by evaporation of the solvent. The ree of

i oni sation in tRs Aeaghed Kb safpRistaid MERCDY G0 E@nﬁ}deﬁ’gagt%ii ofifts E82%l
al nost non-i oni gRdoonflh &Prebs\et wtmsg MW driidendidiR]. STHIP va® budifitd Uy WeER téledin

B e SoneLy o 1R R, s e S TRBAB A
met abolites in aBtﬁ@rtHﬁﬂﬂe covhjdind lp00i Ay, EN4 pisld. iRl € 0D ({5 poMbERAEDRE),
Sommound oF ohor B bid 6320 B3 ReEbr e &1 AU, 870 WD HES Whom
formula (1) con{EbOls) EN2B{LKEXY.7 BN, 7.5 dhy<dr.0%e, tE), 7.0a(d, Ve 1018&t0),
(-OR-> -0 (kb WG58 bO&, $2TR9HI 1), 3.29-3.15 (m, 4H0), 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 (CDCls) § 173.9,
30 1612 (d, Jor = 246.5 Hz), 142.8 (dd, Jor = 24.0, 7.5 Hz), 131.7 (d, Jor = 4.5 Hz),
126.0 (d, Jor = 15.0 Hz), 120.2 (dd, Jor = 7.5, 3.0 Hz ), 111.8 (dd, Jcr = 24.0, 9.0
Hz) 97.1 (d, Joy = 193.9 Hz), 59.4, 54.0, 50.2, 38.6 (dd, Jor = 24.9, 6.4 Hz), 34.7,

33.1,32.9,21.7,19.3, 14.9.



20 of formula (1) contains a tertiary am no group, a secondary an no
derivative thereof (- Nab --> -NEr or -N1-110; (iv) where the
conpound o (I) contains a secondary am no gro

derivati ve%%gé-@é% -NH:Ra -> -NH2); (v) where the COWL%T@Z&P)O%JW
formula (1) contai ns an am de group, a carboxylic acid derivative
thereof (-CONad -> COOH). 25Isotopically | abel ed conmpounds of fornula
| of this invention can generally be prep&ed by carrying out the

procedur es di scl osedEtampteled preceedlng Schemes and/or in the Exanples
and Preparations, bysﬁP i . 2k |soto. pa |y

| abel ed reagent for aHnonr=tsC il ¢

adm ni stration, cVﬂgmmggunhgggggggﬁgg@gﬂg§|t|on nay take the form(ﬁ

30 for exanple, tablets;or S r o) tio
wi th phar maceuti cal | ;i/\" a{:gé%l %F ekgxgglbsﬁgﬂtﬁg%rﬁ%ﬁﬁﬁqgggrﬁ’éﬁpﬂe YQ“?E%F@'?"
such as pregél atfiuoogyetibbmencz@botamidsh (0.450 gy Vichyrhpyl) rial DABN@6mE) was added

hydr oxypr opyl { cel il I rs . as .

D07 o abn SabcT) TGt s35E s g inio 82%““6%@@3\@%‘3{1% Yheobeoids (Gilze
or cal ci um phospi3atmenol). Ui‘hsnn:&mbwasheﬂ&@s%r&@fme&hmrﬂ‘lﬁmwﬁaﬂwas ¢oaled tort
silica; clisint u o h o] h

gl ycol ate; or ng %Hén%%e%e% sasét&c dgé soc}% & @EIP Qn t?slaé%é.cwﬁﬁ]glﬁch
tabl ets may be ébraﬂ(bni) byremhﬁwmg/\ﬂl drede moatarial. nTInlhefaapunﬁddilmﬂﬁh column
D1 opar at i onsol ke Bl ks { 2hi AA kPR ISHL00R SoriBbns 1o

exanpl e, solutlons sus ensi ons res ente

as a dry productbtiprihe 6 comprund 4dmeh Wﬂétmld)oﬂ’\fcft Aé&p (éiu%l‘émIéﬁEfOAC),

vehi cl e before a y r Dy
YRS ﬁ%ﬁ&alh& ey éléu%ﬁl CaP 540 SrotfR) ?g Icsiag]?i? APy

conventional neans wt ar nac 1y acce ta Ives such as

suspendi ng agen{ED&l}. %95@570’%7 Ha|1Hyk 1244, et Wik, 8B} T-01 @ddf ©10.8, 1.3 Hz,
hydrogenat ed edijfy) %4’6%& J—%‘ﬂﬁ'ﬁﬂ'%(&%ﬁb% }E;U?#ib @&8&@5'(&04}&)“2 le-Ql‘nl

acaci a, non- aqueous_ve hicles such 8y7 esters ‘or eth

al cohol ; anddpr &8c¥ et §vedt @u@ﬁ)é’éﬁr?e%MW Ué} Zﬁﬁ&ﬂﬁr: Hz, 1H), 1.86-1.78 (my

p- hydr OXybenzoafaﬁ}% 1%7- 1S4®r§9i OHRG! 7%-1.27 Em 169 1. RUL 6P tm, 3 ﬁcmt(cgms)s
the conposition t ake ‘ormof tabléts or | 0zenges for nmul ated

in conventi onal 1?%?\;4@% 2 (dlmez%?rﬁékﬂﬁ difdofcr -3 B &H- Ty Jage 4.5

formul ated for {QPJG S(@h. 2405 0iEs),Nnab, QQ&H b(),lfémse@bllﬁf); 111r33édleld]c@9= 24.0,
usi ng conventi ona gat heterization techni gues or m(gl

Formul ati ons fofd, égtl(gnkﬁ‘ay 9.6 dfzss%‘%ﬂ 8-9; 2P mste leéEge ?%?rﬁ‘*ﬁﬁ)p
exanpl e, in2anpayles. 09329”21 muigid, 16ose containers, with an added
preservative. The cg%oslté on may take such forms as suspensi ons,

sol utions or enul si ily or 20 aqueous vehicles, and may

gont ain fornul ating wwros&ﬁf}ralﬁlﬁma@ﬁ&dﬂﬂﬂwnﬂ-a—?Mhtozl ng and/ or

i spersing agents.  Alternatiye I ctive ingredient or

i ngredients in grelobutangea glic adkd dime -",'=

gowerer form for reconstitution
wth a sui tabl e vehl’mzeqtmﬁngsomiammmsmoa)‘?%@mymﬁgﬂhatf-ﬂe&:nﬂd:em{zclz

bef ore use. m " ac red n as. u erejn I fers
conpound of 2 (% 315) 1% de ﬁik %xarﬂfle gh’t fg’dﬁﬂg’i‘) dlfSI ) lmP‘thal
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suppository tha
30  were dned over MgSQ4 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,CI, to obtain the title compound (56mg, 56 % yield). Rf = 0.30,
(10% MeOH/ CH»Cl); LRMS m/z Calcd for CigH4CIFN,O, 338.9, found, 3394



30 in addition to the active ingredient or ingredients, excipients
such as cocoa butter or a suppository wax. A conposition for nasal or
subl i ngual wadgipysbs ation is al so prepared w th standargraksigbRsirs
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diethylamine. Concentration of the eluate affords the enriched mixture.

Stereoisomeric conglomerates may be separated 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, intfranasal, parenteral (e.g., intravenous, intramuscular,

intraperitoneal, or subcutanecus or through an implant) nasal, vaginal, sublingual,
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met hods of this invention nmay be varied; however, it is necessary
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conposi ti owwoheorauehs t hat a suitabl e dosage form i s obt acragoedirerr
sel ect ed dosage depends upon the desired therapeutic effect, on the
route of adm nistration, the particular conpounds adm nistered, the
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effective amounf con
active ingredieagdin single or divided doses. The specific

therapeutically effective dose. | evel for _any.parti cul i |
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and t he severi t Yozenges formulated in conventional manner.

15 The composition of the invention may be formulated for parenteral -
administration by injection, including using conventional catheterization techniques
or infusion. Formulations for injection may be presented in unit dosage form, for
example, in ampoules or in multi-dose containers, with an added preservative. The
composition may take such forms as suspensions, solutions or emulsions in oily or

20  aqueous vehicles, and may contain formulating agents such as suspending, stabilizing
and/or dispersing agents. Alternatively, the active ingredient or ingredients in a
composition may be in powder form for reconstitution with a suitable vehicle, for
example, sterile pyrogen-free water, before use. The term “active ingredient” as used
herein refers to a compound of the formula I, a histamine H; antagonist, or a

25  neurotransmitter re-uptake blocker.

The composition of the invention may also be formulated in a rectal
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 inaddition 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.
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mcrollters) to t'om po ene ates contal nin
mcroliters adult human for the treatment of the condmons referred to herein is about 0 01 to

about 1000 mg of the compound of formula I per unit dose which could be
administered, for example, 1 to 3 times per day.

_ An exemplary dose of the composition of the inveniion comprising a

20  compound of formula I and a histamine H; antagonist or a neurotransmitter re-uptake
blocker for oral, parenteral or buccal administration to the average adult human for
the treatment of the conditions referred to herein is about 0.01 to about 500 mg of the
compound of formula I and of about 0.01 mg to about 500 mg of the histamine H
antagonist or the neurotransmitter re-uptake blocker per unit dose which could be

25  administered, for example, 1 to 3 times per day.

Aerosol formulations for treatment of the conditions referred to herein in the
average adult human are preferably arranged so that each metered dose or “puff" of
aerosol contains about 20 pg fo about 1000 pg of the compound of formula I. The
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 sach 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



of drug dilutions and 25 microliters of radioligand (1 nMfinal
concentration 311-N- nethyl-histamne). After a 1 hour incubation,
assay sanpiwe@rremrapi dly filtered through What man G-/ Bdrikbmeeozend
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Administration may be several times daily, for example 1, 3, 4 or 8 times, giving for
example, 1, 2 or 3 doses each time. The composition of the invention comprising a
compound of formula I and a histamine H,; antagonist or a neurotransmitter re-uptake
blocker may optionally contain a pharmaceutically acceptable carrier and may be
administered in both single and muliiple dosages as a variety of different dosage
forms, such as tablets, capsules, lozenges, troches, hard candies, powders, sprays,
aqueous suspension, injectable solutions, elixirs, syrups, and the like. The
pharmaceutically acceptable carriers include solid diluents or fillers, sterile aqueous
media and various non-toxic organic solvents, etc. Oral pharmaceutical formulations
can be suitably sweetened.and/or flavored by means of various agents of the type
commonly employed for such purposes. "In general, the compound of formula I is
present in such dosage forms at concentration levels ranging from about 0.1% to
about 99.9% by weight of the total composition, i.e., in amounts which are sufficient
to provide the desired unit dosage, and the histamine H; antagonist or the
neurotransmitter re-uptake blocker is present in such dosage forms at concentration
levels ranging from about 0.1% to about 99.9% by weight of the total composition,
i.e., in amounts which are sufficient to provide the desired unit dosage.

The compound of formula I and the histamine H; antagonist may be
administered together or separately. When administered separately, the compound of
formula I and the histamine H; antagonist may be administered in either order,
provided that after administration of the first of the two active ingredients, the second
active ingredient is administered within 24 hours or less, preferably 12 hours or less.

The compound of forranla I and the neurotransmitter re-uptake blocker may be
administered together or separately. When administered separately, the compound of
forrmmula I and the neurotransmitter re-uptake blocker may be administered in either
order, provided that after administration of the first of the two active ingredients, the
second active ingredient is administered within 24 hours or less, preferably 12 hours
or less.

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
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administration to the average adult human for the treatment of the conditions referred

to herein is from about 0.001 to about 1000, preferably from about 0.01 to about 100.

The composition may be homogeneous, wherein by homogeneous it is meant
that the active ingredient or ingredients are dispersed evenly throughout the
composition so that the composition may be readily subdivided into equally effective
unit dosage forms such as tablets, pills and capsules. This solid composition is then
subdivided into unit dosage forms of the type described herein containing from about
0.1 to about 1000 mg of the active ingredient or ingredients. Typical unit dosage
forms contain from about 1 to about 300 mg, for example about 1, 2, 5, 10, 25, 50 or
100 mg, of the active ingredient or ingredienis. The tablets or pills of the novel
composition can be coated or otherwise compounded to provide a dosage form
affording the advantage of prolonged action. For example, the tablet or pill can
comprise an inner dosage and an outer dosage component, the latter being in the form
of an envelope over the former. The two components can be separated by an enteric
layer which serves to resist disinfegration in the stomach and permits the inner
component fo pass intact into the duodenum or to be delayed in release. A variety of
materials can be used for such enteric layers or coatings, such materials including a
number of polymeric acids and mixtures of polymeric acids with such materials as
shellac, cetyl alcohol and cellulose acetate.

The dosage of the active ingredient or ingredients in the composition and
methods of this invention may be varied; however, it is necessary that the amount of
the active ingredient or ingredients in such a composition be such that a suitable
dosage form is obtained. The selected dosage depends upon the desired therapeutic
effect, on the route of administration, the particular compounds administered, the
duration of the treatment, and other factors. All dosage ranges and dosage levels
mentioned herein refer to each active ingredient present in the phammaceutical
composition of the present invention, as well as those used in the methods of the
present invention. Generally, dosage levels of between about 0.01 and about 100
mg/kg of body weight daily are administered to humans and other mammals. A
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



or a pharmaceutically acceptable salt thereof, wherein: 5 Rl and R2
are each independently selected fromthe group consisting of
hydrogen; W20yl optionally substituted with 1 to pehsbogensiy
C -C4 al kyl group optionally substituted with a substituent sel ected
frolm t Ihle glrougI c&siﬂst: Egl of OH; (()deCEL?l f our Cll-C4 al ky: I C3-C7
cycloal l cy - i al kyl am no, aryl optionally
Stbstted w5, ot g e pnalL LS s it
5-10- rrerrger efl_ he]bola;: oarty I;b?ptsmomglkg yf Ecmysirmghmﬁeiﬁy whib]g;&n Cimaﬁnilaexydi as a
group and optiona su one to three al ky
groups; C3- C?cy&lf’%lﬁ%é? awfigéf‘?%ﬂwg]?lyfioses (Co- C3) al ky1-0-(Cl -C3)al |l cyl
OE)t ional |y SubSt it ut’Hd: ﬁhahﬂihcét(ﬁlcal@h@bdlﬁmllcpmpnsmg the compound of formula I and
G -C3)all c Cl - menper.e het er
optional Iy s %’t g%t@&g% %ﬁ %ﬁt %tP% Repide §/Ire"é’8§“%él%’ol%§ro¥}'p
ZPEG| a g % yl suhdmimsteraﬂpettuhmbd yf sﬂﬁmpeltt%allgdefﬁmﬁw aneno of thrarcemﬁiﬁmmf
al ky memer e
al kyl ene- O- Co- S %}la“ G B%eers s8R geetdifmntle R i dsretns . ca
al kyl ene is optional The spedifid ihtrapeatically effectine ddse ldvalliior Gly-p@dicelhiqyticnt gvill
aft ached, ”f or my Seepit ugn FAEHO5 o Moo SR E 88 e R ekl ke iy
unsat ur at ed 18l i phte ﬂsondemgthvmef@b spedﬁecmﬂpmhéemmomn@e sprecifig cefnposition
Sherein saf o i GaPRlid 3, (ERREREC S viinggh i Risasl oiff hesifity. ocour
optional ly subsﬂtneutﬁlegiulamtbﬁ sonditiors off thoswbisit Heing treetbd (Tihe perpen rewprsihiefor

fromthe group Gansialidiowal i MO ROR74R49E2 %E’qyp;@aa@ Q0RO T iadifidual

subject.

15 The dosage amounts set forth in this description and in the appended claims
may be used, for example, for an average human subject having a weight of about 65
kg to about 70 kg. The skilled practitioner will readily be able to determine any
variation in the dosage amount that may be required for a subject whose weight falls
outside the about 65 kg to about 70 kg range, based upon the medical history of the

20  subject. The pharmaceutical combinations may be administered on a regimen of up to
6 times per day, preferably 1 to 3 times per day, such as 2 times per day or once daily.

Determination of Biological Activity
The in vitro affinity of the compounds in the present invention at the rat or
human histamine H3 receptors can be determined according to the following

25 procedure. Frozen rat frontal brain or frozen human posi-mortem frontal brain is
homogenized in 20 volumes of cold 50 mM Tris HCI containing 2 mM MgCl; (pH to
7.4 at 4 °C). The homogenate is then centrifuged at 45,000 G for 10 minutes. The
supernatant is décanted and the membrane pellet resuspended by Polytron in cold 50
mM Tris HCl containing 2 mM MgCi2 (pH to 7.4 at 4 °C) and centrifuged again. The

30  final pellet is resuspended in 50 mM Tris HCl containing 2 mM MgCl2 (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



-OH, 5-10-nenbered heteroaryl optionally substituted with one or nore
hal ogens and optionally substituted with one or nore Cl-C2 al kyl,
Cl- 4 al kowy nptdsonal |y substituted with one or nore Cpdgapadikoyrand
optionally substituted with one or nore Cl-C4 dial kyl am nocar bonyl ,
and 5one or two Cl-Ca al kyl optionally and i ndependently substituted
with one or nore Cl-Cz al koxy; wherein R?agé_s hydr ogen; G -C8 al kyl

optionally subst t ed . to hal ogepns; 105-10- menpere N
het eroaryl opti o('ﬁgqjﬁn?mé]l\ﬁgﬁsé?? % %WSI&%& O?t m%"@ﬁ%gglﬂe é%?s "85%5‘8@5 Tpiprglifers
t he group consi sifidng dfutitraland @k miCbLieH ofkddioligandl (1 @RI fhH @xiseniCoiof BH-N-
aryl, Cl-C4 al kyl ajg,nocar.bon and, cyano, .G -Ca al kyl. group . :
optionally subst’}l'?f@tlglgﬁwl? ] élft%ru%&p ue Ctub%hé)P’e%sts% S?r%{%?ﬂg?rﬁergﬂfnguj}gtered
consi sting of ClinGRglaWhatuys &FIO flitrs afd dBedwith éeedldhdt eIy buffer (pH 7.4)
optionally substjtuted,lbwt ne or r -C2. al kyl... one tao f

& a1 byt T et €A (e . Rl s g ) Ul P PRMbLae
optionally substs’chﬁliz&idpwbmlter.d?hepex‘certti&hib(ﬁon@ﬂsmdziﬁcybindi@geﬁéthen be ca}culgted.
L carbony O oA R bR PO B FGE fR , A pe IR b

each Co-Ca al kyl andAepé?(r: ene 1s optiona ut e
with one to fouras@ys.C4 al kyl; 20 114 is independently selected from

t he group consisting of hydrﬁ;gj : . i koxyl
hal ogen, nit E{Brﬁp}e_ SO2€CTH=CA, = SCZNHCH = O, [aifa o hiemy- ) INH H=CA 110
1, 2, 3, or '-9; R3I—+s5—OH—0 (C}.- qu) at \.,y= | 9@ ogeH of hydi‘ OgeIT;
R6 is hydrog?ﬁ,o €4 —atky—optionat-y—st i‘a;ltutcd wHt-hi—t—t-o—%
hal ogens, or 1597 ¢yel oateyt—006 10'1

15 44.1

16 20.7 -

23 28.8

46 10.9

50 32.3

55 10.1

59 21.4

10



2504 al kyl; 12.7 is hydrogen, C -C8 alkyl optionally substituted with
1 to 4 hal ogens, or C3-07 cycl oal kyl - 00- C4 al kyl, wherein
each Co- Cwiboemalseenal |y substituted with one to four GoTagdbkishrr
and; R8 is hydrogen, Cl-Cg al kyl optionally substituted with 1 to 4
hal ogens, or C3-C7 cycl oal kyl -Co- 04 al kyl; 30 or optionally R7 and
R8, together with the nitrogen to which they are attached, forma 4-,
5-, 6-, or 7-nenbered heterocyclic rinrd- wherein said heterocyclic
ring is opti onaWEACIAAIREt i tuted with one or two 03-04 al kyl; and
wherein one of fh said heterocyclic ring that is

separ at ed E’y atAF‘gnapg)?ﬁtfé\?o}é%'{%gargs fromsaid nitrogen in said
heterocyclic ring is optionally replaced by 0, S, NRO, or CG3 wherein
RO is hydrogen, C-Cs alkyl WO 2007/049123PCT/ N2006\002977 - 89-
optional |y substituted w4 D C3- CIN—R®

cycl oal kyl -00-C4 al kyl, ang| wher £ : is optionally
substituted with one to fo N 2. mpoond of fornula I,
according to claim1, wherfin R7 s , ; i t\h, t he nitrogen
to which they are attched, forma 4-, 5-, g or 7-meMber ed

het erocyclic ring, 5 wher enn said heterocycRhg ring is optionally
substituted with one or two Cl-Ca al kyl;_and wherein one of the
carbons of said heterocyclic ring that is separated by at |east two
atoms fr Onhﬁé‘ﬁﬂlnﬁuc&fn@aﬁ%céegt_aﬁﬁ'sﬁt!ﬂ&%&f fE¥&hi ¢ ring is optionally

repl aced bﬁéo,, S NB?, "or C=0, wherein R9 is hydrogen, Cl-Cs alkyl
opt i onafl yRs & iare seelvindapenientlyt sslegted fipm dsresoup spusising ot

cycl oal | cyl - Co-fghrogdkyl , and wherein each Co-C4 alkyl is optionally
substituted with one to four C1-C4 alkyl. 103. A conpound of formula
|, according t dusaiod eptiopglysehshtuigdwitddo kBaloggiet ner with the

nit rOgendtﬁ whi gyt efll%ﬂ A6 @itfzﬁﬂixeﬁbstftﬂédlh&h?r ?&Eﬁtﬁedﬁl Qlﬂaﬁécﬁﬂ'omdt_he group
sat urat ed heterocyc| e. : c n r , .accordin o
claim 3, whereifi® S&Pﬁl%g{{u‘?@ttg@“ﬁgfgﬁ%ﬁﬁgT @’cga% f%b'f:i* ﬂi‘?aﬁfylﬁmlj’roog‘r)&”
ﬁ' OIA CQUDOI% 2 d chféy1ffgmdgu1§aslﬂbsﬁt@cag@tt@lhggogeiﬁ afid a%ﬂdihﬁly sobgtingddwilll C4-6,o aryloxy
ydr ogen, and . . 8. are jndependent rogen .o ; i
hydrogen or Cl -§° ll&yﬁul.’smuted W‘@'. o &% u%gﬁ?gfad’ldn%lg'“ff%%g&‘i&eﬁ%&l

to claiml, whepdemalljRsdbstithtelll wiith £Cg-Cyp ary! group and optionally substituted with one to
three C;-C4 alkyl groups;
C3-Cyeycloalkyl;
15 C-Crs aryl;
~(Co-C3)alkyl-O-(Cy-Cs)alkyl opticnally substituted with (Cy-Cs)alkyl;
-(C1-Cy)alkyl-C(=0)O-(C;-Cs)alkyl; _
3-8-meﬁbered heterocycloalkyl optionally substituted with one or more C}-C4 alkyl-

carbonyl groups;
20 C¢-Cip arylsulfonyl optionally substituted with one or more C;-C; alkyl;
5-10-membered heteroaryl; and
Cs-Cis axyl-Cp-Cy alkylene-O-Cy-Cs alkyl, wherein each Co-Cs alkyl and each Co-Cy4
alkylene is optionally substituted with one to four C;-C4 alkyl;
or optionally R' and R?, together with the nitrogen to which they are attached, form a 4-, 5-, 6-,
25  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 C4-Cyg arylene and is optionally substituted at a ring carbon with a substituent selected

from the group cdnsisﬁng of



7. A conmpound of formula 1, according to claim2, wherein R8 is H or
F. 8. Acis cyclobutyl | somer or a trans cyclobutyl | somer of

formul a | wm@mjgﬁg to claim1. 209. A cis cycl obutyl imeamgbeoenH02877
trans cycl obutyl isoner of formula I, according to claim2. 10.A

conmpound of forrmula I, according to cI aim1, wherein the conpound is
sel ected fromthe group consisting of: ggs-3-(3-Fluoro-4-pynolidin-1

- yhnet hyl - phenyl bﬂcﬁﬁb%\ﬁ)@x@@%@{e&@?&y Bﬂ;}tfoﬁﬂ!ﬂsu@&tﬂéd@ﬁﬁ%h@ﬂ} re halogens and
cis-[3-(3- FIuoro4p}/rroI| I n-1 -yl ret’hyl pheny -cycl obuty pyrrol?
i n- 1- y| met hanoneptionally substituted with one or more Ci-Cz alkyl,

Ci s-3-(3-Fl uoro-c&: caym&y dptiBnatty Yo bR wRE QY bt 06 ICORY ! ARG UnR phbhatly
aci d et hyl net hyl -

30ci s- 3- (3- Chl orsgbsz!tuﬁ}iml@wn@prrmrcﬂn%fiﬁwhwn@whwbgm obut anecar boxy!l

i cacid net hyl am(ﬂ@ or two C1-Cy alkyl opimnally and independently substituted with one or more C;-C;
ci s-3-(3-Fluoro-4-pyrrol i di'n- 1-'yl met hyl - phenyl1) - cycl obut anecar boxyl i c

aci d net hyl am dé‘lkOXXAD 2007/ 049123PCT/ 1132006/ 002977 -90-
c! s- 342, 3- Di,ediLiakd1s4- pyrrol i di n- 1-yl met hyl - pheny1) - cycl obut anecar boxy
licacid hydrogen:

C1-Cg alkyl optionally substituted with 1 to 4 halogens;

10 5-10-membered heteroaryl optionally substituted with a substituent selected from the
group consisting of halogen, C-C4 alkyl, Ci-C: alkoxy, Ce¢Cio aryl, Ci-Cs
alkylaminocarbonyl, and cyano;

C1-C4 alkyl group optionally substituted with a substituent selected from the group
consisting of C;-C; alkoxycarbonyl, 5-10-membered heteroaryl optionally substituted

15 with one or more Ci-C> alkyl, one to four C;-C4 alkyl, Cs-C7 cycloalkyl, and Cg-Cy4 aryl;
Cs-Cio aryl optionally substituted with one or two C;-C; alkyl;

C1-C4 alkylcarbonyl;
or C¢-C14 aryl-Co-Cs alkylene-0-Cy-Cy alkyl, wherein each Cy-C4 alkyl and each Cy-Cy
alkylene is optionally substituted with one to four C,-C, alkyl;

20 R'is independently selected from the group consisting of hydrogen, C;-Cy alkyl, C;-Cy4 alkoxyl,

halogen, nitrile, -SC,C;-Ca, -SOZNHC1;C4, and -C(=0)NHC,-Cy;

nis0,1,2,3,0r4;

R’ is OH, -0 (Cy-Cs)alkyl, halogen or hydrogen;

R®is hydrogen, Cy-Cy alkyl optionally substituted with 1 to 4 halogens, or C3-C5 cycloalkyl-Cy-

25 Cs alkyl;

R’ is hydrogen, C;-Cg alkyl optionally substituted with 1 to 4 halogens, or Cs-C7 cycloalkyl-Cy-
C, alkyl, wherein each Cy-C, is optionally substituted with one o four C,-C, alkyl and;

R is hydrogen, C;-Cg alkyl optionally substituted with 1 to 4 halogens, or C3-C7 cycloalkyl-Cy-
C, allgyl; '

30  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;-C4 alkyl; and wherein one of the carbons of said heterocyclic ring
that is separated by at least two atoms from said nitrogen in said hetérocyclic ring is
optionally replaced by O, S, NR’, or C=0, wherein B’ is hydrogen, C,-Cg alkyl



di et hyl am de;
Ci s-3-(3-Fluoro-4-pyrrolidin-1-yl nmethyl - phenyl) - cycl obut anecar boxylic
aci d et hyl woiz0er049123 PCT/IB2006/002977
ci s-3-(3-Fluoro-4-pyrrolidinThyl net hyl - phenyl) - cycl obut anecar boxyl i c
acid isobutyl- 5 am de;
Ci s-(3-Aza-bicyclo[3.2. 2] non-3-y1)43-(3-fl uoro-4-pyrrolidin-1-yl nmethy
| - phenyl) - cycl obutyl]-nethanone; -89- X
trans- 3- (3- Fl uoqpéﬂﬂﬁillpjﬂhs%@‘ie@i‘”ﬁhii‘w Falegsys opfehytvrloaladr Gorfenalierh ca¢ KBS
i caci d di met hyl g @8, alkylis olpt_:i(()jnally substituted with one to four C;-Cy alkyl.

i

10t r ans- P- ( 3- Fl Uor o- 4- n-1-yl met hyl - pheny1) - -
rans- P- ( uoro-4-pyrrol L.di n-1-yl met.ny oY Q%ll%l’ObUt ytogeﬂg)rgwri

l'i di.n-1-yl - r’ret%anoﬁeﬁompound of formula I, according to claim 1 wherel and-Rs,

trans- 3- ( 3ukl HRsRn 46 RIIch Ghdytind adackéd @Y 4 4RME NG Lo TehBhe RiGeaROKKE,
ic acid ethyl nethyl -am de;

trans- 35( 3% W@#@WPY"H# Fieg is optipmalst hstpefomi e ) BYodbidt el ar aksrein
faC' d :]3-5 g@%él"b’i* Eﬁgncﬁi‘géns of s'rllic_l (}jlgteroiyclicr:] Ting rt}mlt is Sﬁparatid by at leas% two atoms from sai]d
i (r:g(r:llsa ;ét hquog%ﬁ?l&éi;lph%treio%yélic Irirlll-g is gpﬁgggllyyreﬁlgceg rl% 8, -S(,: &%lg,ooruéﬁdj %v%aege?noﬁyls

t rans- { 343y{hbenocfé{ Ry ZphBially sutytutea | with Ntd 4 MhioEaE o )G henylbikxd,ah
utyl}- pyrrolidin-1-yl-nmethangne, ) ) ) 1
20t r ans- 3- eHyRens Wisrest G Cnlt i isapHonally prhsitE With apR e fo Ceto it aneca
rboxyl ijgaci d disret hy @ipeéd of formula I, according to claim 2, wherein R’ and R®, together with
L o 0 MG Rl ofd kel 51 DY B kGl SRR BRG R PO/
t rans- 3- ( 3- Fl uo4.o0- 4-Apebimpdund i of- foryh el higbordihe ny Idlaimy 8, ebetanedd shiorayed
ic acid i sgbut Xl ?5 am dc?.' ._and
eteroCycle 1s a pyrrolidinyl group.
5. A compound of formula I, according to claim 2, wherein R! is hydrogen; R* and

15 Rlare independently hydrogen or F; Réis hydrogen or C;-Cg alkyl._

6. A compound of formula 1, according to claim 1, wherein R’isHorF.
7. A compound of formula 1, according to claim 2, wherein R’isHorF.
8. A cis cyclobutyl isomer or a trans cyclobutyl isomer of formula I, according to
claim 1.
20 9. A cis cyclobutyl isomer or a trans cyclobutyl isomer of formula I, according to
claim 2.

10. A compound of formmla I, according to claim 1, wherein the compound is
selected from the group consisting of:
cis-3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
25  dimethylamide;
cis-[3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutyl]-pyrrolidin-1-yl-
methanone;
¢is-3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic  acid  ethyl-

methyl-amide;

30 cis-3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
methylamide;
cis-3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid

methylamide;



trans-(3-Aza-bicycl o[ 3.2.2]non-3-y1)-[3-(3-fluoro-4-pyrrolidin-1-ylme
t hyl - phenyl) - cycl obut yThmet hanone.

Ci s- [ 3- Fl ugtoxo@dadr2g | uor o- 4- pyrrolidi n-1-yl met hyl - phenydlgmgysukoémty Th
pyrrolidin-1-yl- methanone;

30ci s- 3-(3-Chl oro-4-pyrrolidin-1-yl methyl - phenyl)-3-fl uoro-cycl obutan
ecar boxyl i caci d di met hyl am de; cis-

[ 3- (3-Chl oro-4-pyrrolidin-1-ylmethyl-phsepyl)-3-fluoro-cycl obutyl kpi pe

ridin-1-yl met hangQBe; 3-D¥RIAOE-H4 R RE2 B é@%ﬁiﬁn&c&ﬂat}x lic acid
cis-3-(3-Chloro-4 @Sirrolldlnﬁggyhnet yl - phenyl) - 3-fl uoro cj%lobutanec

ar boxyl i cadinethyd&dudty| - et hyl - ani de;
ci s-3-(3-Chlor Oc;ﬁswFru@ﬂoLﬂpﬁroiadﬁil1Es%axj@m&mydyﬁoaﬁﬂem&yﬁcyfohmmaaﬂe@

arboxylicacid cyclo
5¢ci s-[ 3- (3, 5-Di $radh Bluampi’yl?wfﬂla‘r1&‘@“9ﬂr?@?ff?@r°ﬁ’ﬁ‘ﬂ@ﬁ%}lf7“%°xﬂ ligiotedt cyehml
utyl]- pﬁrrghmgln 1- yl-nmet hanone;

3-(2,6-Difl 4- i d I h I
O (2 o DT or o 4 o B A DS Y RS L i L Y St

ci s-3-(5- Cnyggmmjﬁjhaygbgy4 pyrrolidin-1-yl et hyl - phenyl)-3-fluoro- 10
cycl obut anecarboxyl i¢c acid iso

cis-3-(3-Chlor olr @Syt -ﬁyqoMLﬂ%pﬂwﬁp}éeﬁylﬁx%obp fenesebossiel obut artSlé
ar boxyl i CaQﬁrﬁlgﬂgﬂAﬁiham de;

glr E O)::)yl(ll%cadc;]: gr Otransqy (3r lgllutl)rg)l-il@pyrro}/éuqqzy%ethﬁ %Q%bzcyéobutﬂ?pyrro%}ilc l- Qy ut anec

methanone;
trans-3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid  ethyl-
methyl-amide;

trarns-3-(3- Chloro»4-pyrrol1dm—1—yImethyl-phenyl) cyclobutanecarboxylic acid

15 methylamids;
trans-3-(3-Fluoro-4-pyrrolidin-1 -ylmethyl—phenyl) cyclobutanecarboxyhc acid
- .methylamide;

trans-{3-[3-Chloro-4-((R)-2-methyl-pyrrolidin-1-ylmethyl)-phenyl]-cyclobutyl} -
pyrrolidin-1-yl-methanone;

20 trans-3-(2,3-Dichloro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid
dimethylamide;

trans-3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid

ethylamide; '

trans-3-(3-Fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic acid isobutyl-
25  amide; and
trans-(3-Aza-bicyclo[3.2.2Inon-3-yl)-[3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-
cyclobutyl}-methanone.
eis-[3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutyl]-pyrrolidin-1-yl-
methanone;
30 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;



met hyl - (t etrahydr o- pyran-4-yl net hyl ) - am de;
15ci s- 3- Fl uor o- 3- (3-fl uoro-4-pyrrolidin-1-yl net hyl - phenyl) - cycl obut an

ecar boxyl iweciamthyl am de; PCT/IB2006/002977
ci s-{343-Chl oro-44(R) - 2-mmet hyl - pyrrolidin-1-yl met hyp- phenyl ]-3-fluoro
-cycl obutyl | - pyrrolidin-1-yl- nethanone

ci s-3-(3-Chloro-4- pyrrolldln 1-yl met hyl - pheny1) - 3-f | uor o- cycl obut anec

b I d 20 h
ol 557 uor o 3. CLPaReS PR e pkw”bﬁ?}uowﬁwaw@m anksid
grgogyL:cgfﬁdﬁggmﬁﬂﬂyhﬁﬂtde ro n-1- t hyl en

i u - .
cycl obut anecar b &{vy% ﬁ%hi%f)—égpé%rﬂéqng%yﬁ%athﬁ %ﬁenyf)—i’) noro-¢ {oge ne\éar?;ox%c ‘yac!1d
25ci s-[ 3- (3@ﬁhbﬂ$ﬁhﬁ&@Mmﬂ&§Idln | -yl met hyl - pheny1) - 3-f | uor o- cycl obuty

cl 53! Fiior o 5 CHIHSPRNEsy PR RAT RO R DRy S haRT P e piatdnd:

b | lemethdn d
ol o5 Fl tor oo (3?*’;%5%%% oot SR DK RSO B A0

arboxyl i caci d 30%%¢
cis-3-(3- Chmnmﬂmﬂﬂgyrrolldln 1- ylnethyl phenyl) 3-fl uoro-cycl obut anec

arboxyl i cacid net - 1Bt I:_ ri t

ci s- 3- Fl uor o- 343 ﬁ/{? @Orﬂ- Zfr% 48 {Egllﬁéﬁsl)ﬂp %ﬁh%net hyl ) - phenyl

| - cyclm%utamkbamﬁmmvwwbcamimdnm%ymah;de

2007/ 049123PCT/ %@’2308%19&& QYpZ(rrol%%n 1-yhnethy1—pheny1)~3 -fluoro-cyclobutanecarboxylic  acid

ethylamide;
cis-3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3- ﬂuoroﬁyclobutanecarboxyhc acid
methyl-(tetrahydro-pyran-4-ylmethyl)-amide;
15 cis-3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyi}-cyclobutanecarboxylic  acid
methylamide;
cis-{3-[3-Chloro-4-((R)-2-methyl-pyrrolidin-1-ylmethy!)-phenyl]-3-fluoro-cyclobutyl } -
pyrrolidin-1-yl-methanone;
cis~3-(3~Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic ~ acid
20  cyclopropylmethyl-methyl-amide;
cis-3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutanecarboxylic ~ acid
dimethylamide;
cis-3-Fluoro-3-[3-fluoro-4-((S)-2-methyl-pyrrolidin-1-yimethyl)-phenyl]-
cyclobutanecarboxylic acid ethylamide;
25 cis-[3~(3-Chloro-4-pyrrolidin-1-ylmethyl-pheny})-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
30 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-yimethyl)-phenyli-

cyclobutanecarboxylic acid ethylamide;



ci s-3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cycl obut anec
ar boxylicacid isobutyl -am de;

Ci s- [ 3- Fl uatoedrdsdrk| uor o- 4- pyrrol i di n-1-yl net hyl - phenydogr@eskabuty! |
-pyrrolidin-1-yl net hanone;

5ci s- P- Fl uoro- 3- (3-fluoro-4-pyrrolidin-1-yl net hyl - phenyl) - cycl obut yll
-pyirolidin-1-yl- nethanone; )ﬁ

CIS3(23D|Ch|0I’ re | t r.Q ob
anecar boxyl i ¢ a8 (fof(‘]luorg%éhg/%ubg ﬂpﬁroﬁhlﬁ %Lﬂlﬂfb%&%lcy%ﬂm carBogc¥ﬁé YWia
t r ans43- Fl uisotméyB-aaBlef | uor o- 4- pyrrolidi n-1-yl et hyl - pheny1l) - cycl obut yl
I-pyrrolldlnlyL FPQP . ) .
trans- 3-(3- Chl orcf)s JPE){I)? rro gipﬁr Ohdf%yP’hneﬁg %e)ny% c¥r11°bquc;| Pé’" cPdl utyzlin
ecar boxyl i cmetbargngfi met hyl am de;

|t ]r aglsp([af’l ((jf’ncg' o ﬁe‘k}] £-gi-h9dr61a-3p§%f$1{&?&-i‘éﬁnie'ﬁﬂrf‘-[}%l&r)%&éb‘d&rﬁ]%%)éﬁ&i%?-tfH}ly
15trans- 3- (ﬁetﬁdmom,o 4- pyrrbl I di n-1-yl net hyl - pheny1l) - 3-fl uoro-cycl obut

anecar boxyl i c ac ) .
rano. 3= (3 Ol orly AR Pio- R AT By shem 3-Morp erelobutapecnboiglio,
ecar boxyl i cacatdlmefbylem@p;r opyl net hyl - am de;

trans43-(3,5-Dif AT H NS il SNG.R
utyll-pyrrolidi #auggaolilléorp)grgeqﬁano eYlT ' ﬁ% ﬁqﬁ%}lw&o Pbt 91
trans- 31 2, etiohgior o- 4- pyrrol i di n- 1-yl met hyl - pheny1) - 3-f | uor o- cycl ob
ut anecar boxyl i ¢ 261§ TBLIY A Hfidin1 -yimethyl-phenyl)-3-fi lobutanecarboxylic acid
trans-3-(5-Chl orto H@oro 4- pyrr%1 |Yme XP elr%)t y“°r8r?’e'°n‘§/ u)aneca1¥ Iml?(rjlrcof:“;/1
cl obut aneca‘i%‘}bylﬁméieam d i sobutyl -an de;

25t rans- 3-(3- Ch'n%RF]sé'vﬁsQ}iﬂcSrQJcﬂﬁhHﬁ&{A Iir%hﬁedm@ﬂ@lw:s)ﬂu%ﬂ $RbRY R YipeARHE AN

ecar boxylic aC| d et am de;
methanone;
15 trans-3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic acid
isobutyl-methyl-amide;

trans-3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic acid
cyclopropylmethyl-amide;
trans-[3-(3,5-Difluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobuty!]-pyrrolidin-
20  1-yl-methanone;
trans-3-(2,6-Difluoro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic
acid methylamide;
trans-3-(5-Chloro-2-fluoro-4-pyrrolidin-1-ylmethyl-phenyi)-3-fluoro-
cyclobutanécarboxylic acid isobutyl-amide;
25 trans-3~(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic acid
ethylamide;
trans-3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic acid
methyl-(tetrahydro-pyran-4-yimethyl)-amide;
trans-3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyi)-cyclobutanecarboxylic  acid
30  methylamide; ‘
trans-{3-[3-Chloro-4-((R)-2-methyl-pyrrolidin-1-ylmethyl}-phenyl]-3-fluoro-
cyclobutyl}-pyrrolidin-1-yl-methanons; _
trans-3-(3-Chloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic acid
cyclopropylmethyl—methyl-anﬁde;



trans- 3- (3-Chl oro-4-pyrrolidin-1-yl nmethyl - phenyl) - 3-fl uoro-cycl obut an
ecar boxylic acid nethyl-(tetrahydro-pyran-4-yl nmethyl)-am de;
trans-3- Pl uoro-3-(3-fluoro-4-pyrrolidin-1-yl nethyl-phenyl)-cycl obut an
ecar boxylic acid 30 nethyl an de; trans-
{3{3-Chloro-4-((R)-2-nethyl -pyrrolidin-1
-yl met hyl ) - phenyl1] - 3-fl uorocycl obutyl}-pyrrolidin- 1 -yl-methanone;
trans-3-(3-Chl oro-4-pyrrolidin-1-yl netipgl - phenyl)-3-fl uoro-cycl obut an
ecar boxyl i ¢ aci geaysiapoapyifimbhyyroetihyyingtdybhienyl)83tobutanecarboxylic acid
trans-3-Flu ‘éﬂgﬁi@é‘é‘%ﬁfel uor o- 4-pyrrolidin-I-ylmethyl-phenyl)-cycl obut an
ecar boxylic I'et hyl am de;
t rans- 3- Fl uor o- 34&-3-FluonG-[4418yro2-(B2hydthybpyraiindrimetiylyphortl}-ay 1) - phen
yl | cycl obut ' [ I am de; '
5trans- [ 3- (%B%ﬁ‘ﬁ%’?%)’g%&%@rar@‘gfﬁ‘&ﬁ%‘ "yl met hyl - phenyl ) - 3- f | uor o- cycl obut
y1J- (2, 35di hydr éens3436lerof-pirfolidin]l efractephphentl)-§ EonrsyHetrbniie(?,3-dihydro-
necar boxyl | o SR oI HeRRr fapuebflonsy - 1. yAnNet vl -phenyt)-eyel obut a
t rans- 3- Fl uor o- Bﬂf(@-"ﬂ%ll%r3d31ﬂ“§9ﬁrm¥fpléﬁiml'bigd}eﬁ@hkwﬂbwé’nwﬂ}nﬁ@}h?#ﬂiﬁutﬂ%iﬁe
carboxylic @gfithidd) ethyl-nethyl-am de;
ccar boxyl i ¢ aci dTHE RPPCL PRIl Wy Ry sl
][ ]rans- BﬁGLu?li)d)ath@l»éﬂiu@[ 0- 44(R) - 2; rre][ hyl - pyrrolidin-I-ylnethyl)-pheny
- cyclobutartecarbaoxylic acid.ethyl agide. . . ) ..
15t aar 3-Fl or S8 TS R s rerrpreptimesr o et
t anecar box ykéthyl4emethylspybidingg-aethdeamide;
trans-3-Fluoro-3-[3-flnoro-4-((R)-2-methyl-pyrrolidin-1-ylimethyl)-phenyl]-

cyclobutanecarboxylic acid ethylamide;
15 trans-3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-yimethyl-pheny!)-cyclobutanecarboxylic acid
isobutyl-amide; )
trans-[3-Fluoro-3-(3-fluoro-4-pyrrolidin-1-ylmethyl-phenyl)-cyclobutylj-pyrrolidin-1-yl-
methanone;
trans-{3-Fluoro-3-(3-fluoro-4-pymrolidin-1-ylmethyl-phenyl)-cyclobutyl]-pyrrolidin-1-yl-
20  methanone; and
trans-3-(2,3-Dichloro-4-pyrrolidin-1-ylmethyl-phenyl)-3-fluoro-cyclobutanecarboxylic
acid dimethylamide.
11. A pharmaceutical composition comprising a ﬂleraﬁeutically effective amount ofa
compound of formula] ora pharmaceuticaily acceptable salt thereof according to claim 1 and
25  apharmaceutically acceptable carrier,

12.  The use of a compound of formula I or a pharmaceutically acceptable salt thereof
according to claim 1 for the preparation of a medicament for the treatment of a disorder or
condition selected from the group consisting of Tourette’s disease, depression, mood disorders,
schizophrenia, anxiety disorders, cognitive disorders, Alzheimer’s disease, attention-deficit

30 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.



trans- P- Fl uor o- 3- (3-f | uoro- 4- pyaol i di n-1 -yl net hyl - pheny1) - cycl obut yl |
-pyrrolidin-1-yl net hanone;

trans-j 3- Fwoouor@91(23- f | uor o- 4- pyrrol i di n- 1-yl met hyl - phepgigr2006@hobut y
Thpyrrolidin-1-yl- 20 Met hanone; and

trans-3-(2, 3-Di chl oro-4-pyrrolidin-I-yl nethyl-phenyl)-3-fluoro-cycl ob
ut anecar boxyl i c aci d di nmet hyl am de. 94 11. A pharnmaceuti cal
conposition conprising a_therapeutical I'y"effectjve ampunt of_ a
conpound of forkil a Tlhgé‘i‘eﬂﬁdrﬂﬁ&}%%é%l}‘(}le@é} thy disepdep prgomdinem jsiselesied Epp the
accor di ng tguf|cahdBiikg 3D dudsy Aishiias,Mesidhideatit HyReCSAE MBS MkhtRh-defict
12. The use, of. a cqnpougd of formulal! or . a harq?ceuthcajl

accept abl e 4a1dpn feRRIFASY diseactsr RheRil: taBMIEraifRTo GPd PRYEhOHF BiSoARStEi on of a
medi cament for {he tThealelida bf SlhimAl 20k ERAl B dRbrdePRbidiesh i§£fe?ﬁ§a€b(i|y difease
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notility and acidic secretion of e gastro- intestinal tract. WO
2007/ 049123PCTI | B2006/ 002977 -94ft§r—<ijgiho'Tha met hod of claim 12,
wherein the disorder or conditiongs sefected fromthe group

consi sting of anxiety disorders, attentjon-deficit hyperactivity
disordéP, attention-deficit disorder, respiratory di seases, obesity,
cogni tive diihen dwen metallic rragenihdarived fi¢m 8 eefppoynd edformmie2,net hod of cl ai m
12, wherein the disorder or condition is gr;respiratory disease

Ssel ected fromthe group consisting of adukt respiratory distress
~ R bronchitis, chronic

bronchitis, chronic obstructiver 3y—di sease, cystic fibrosis,
ast hma, enphysema, rhinitis and chhgp i ssitis? 15. A
process for the preparation of a conpgund according to fornula | in
claim 1, wherein the process conprises the step of reacting a
compound of the fornula 4, 4 2

followed by the direct amide formation to yield a compound of the formula I.



with an organ netallic reagent derived froma conpound of fornula 2,
R7 Br) KHR8 -1- (R4) nRe 2 followed by the direct am de formation
to yield a conmpound of the formula I. - 95 - 16. The conpound
trans- 3-fluoro-3-(3-fluoro-4-pyrnidin-1-ylnethyl-phenyl)-

cycl obut anecar boxylic acid ethylam de, or a pharmaceutically
acceptable salt thereof. 17. A pharnggeutical conposition conprising
a therapeutically effective anount of trans-3-
fluoro-3-(3-fluoro-4-pyrrolidin- 1

-yl net hyl 16p Adayuypouyts oistituosch(binoyd-i-pyradidih- Bylingthglphdey)-or a

phar maceuy | o . e iLcally

B ceept abl Y EBanke R AR @Rl HATHERncARGD LURLERGA LR
trans=3-fluoro-3-(3-fluoro-4-pyrrolidin-1 -yl nethyl-phenyl)-

cycl obut car | ' : o r ( i cal e
accept ablaig'e s%IPE1 %%ééﬁlg%aﬁgﬁoﬁlﬁ%&%ﬁ%%g LTS eugl aﬁzgﬁrrgcgiy%:g?re&ﬁt & o % he

t r eat nentflvofo-A(3dikwor-deyrdidine bpdiethybphesy)-exctobutafecaboxyhieacit alydemide, or a
consi st ) ' QR ' S,

ceni zophidasc bR S RnE kAT Ratr E R AR RS, ARG S, o

di sease, attention-deficit disorder, attention-deficit hyperactivity
di sor der ,;gpsyghot | L sSQr s} Hi.sQder obesi iy fdizzine: )
epi | epsy,lgim%q%?)n dsf;:c %eg:ggﬁé@sdpi }r’g orgh%?sse sfglé’f" gﬁ eérmgéi/n, pgﬁ%gﬁﬁmﬂ)
i nduced aiyelvlayancespaovybe sicidadthdargide, orha phanreceuticadlyl acceptaps saltothereof for the
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secr et i orvondistinpef Jasterte's disabsestddpnabion,rmedd 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

Gl tract, hyper and hypo motility and acidic secretion of the gastro- intestinal tract.



