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1 CHEM CAL COVWOUNDS The present invention concerns piperidine
derivatives having pharnmaceutical activity, to processes for
preparing such derivatives, to pharmaceutical conpositions 5

conpri sing such derivatives and to the use of such derivatives as
active therapeutic agents. The inventlon al so provides a process
for making 4(3,4-dichlorop GDOXY which is useful as an
i nternedi ate for naking certEXICAL etlihe invention.

Phar maceutically active plperldlne derlvatlves are disclosed in WO
01/ 62728, WD 01/62729 and WO 01/ 62757. 10 Chenoki nes are
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S-X-Cys (G- X-C or a) and Cys-Cys (G C or (3) famlles These
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treatment of di sorders and di seases such as those mentioned above. 2
20  between the NH-proximal pair of cysteine residues and sequence similarity.

~'The C-X-C chemokines include several potent chemoatiractants and activators of
neutrophils such as interleukin-8 (IL-8) and neutrophil-activating peptide 2 (NAP-2).
The C-C chemokines include potent chemoattractants of monocytes and -
Iymphocytes, but not neutrophils, such as human monocyte .ohemotactic proteins 1-3
25  (MCP-1, MCP-2 and MCP-3), RANTES (Regulated on Activation, Normal T Expressed
- and Secreted) - eotaxins and the macrophage inflammatory proteins 1o and 1B (MIP-1ct
and MIP-1B).
Studies have demonstrated that the actions of the chemokines are mediated by |
‘subfamilies of G protem-coupled receptors, among which are the receptors des1gnated
30 CCRI, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCRY, CCRS, CCRS9,
~ CCRIY, CXCRI CXCR2, CXCR3 and CXCRA. These receptors represent good targets
for drug development since agents which modulate these. receptors Would be useful in the

treamrent of dlsorders and diseases such as those mentzoned above.:



Hi stamne is a basic amne, 2-(4-imdazolyl)-ethylamne, and is

formed from histidine by histidine decarboxylase. It is found in

nost tissues of the body, but is present in high concentrations in

the lung, skin and in the gastrointestinal tract.- At the cellular "
| evel inflanmatory cells such ag mast cell's and basophils store
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or when Y. is a bond Z can also be S(0)2; R_is optionally
subst Instillatiprepfypotaxgpintaiginoge supsimicaerg of dicesigsaadyympiones o

cvd %rxlfanJx cold. (See, Greiff L et ol Allergy (1999) 54(11) 1204-8 [Experimental common
cold i mcreasc mucosal output of eotaxin in atopic mdwlduals] and Kawaguchl M et al Int,
20 Arch. Allergy Immunol. (2000) 122 S1 44 [Expression of eotaxin by normal alrway
epithelial cells after virus A mfectlon] ) ' '

The present invention provides a compound of formula (I):
| - S on - S
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- | R 2
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wherein:
25 XisCH,O, ss(O)2 or NR’“
~ Yisabond, CHy, NR¥, CH;NH, CH,NHC(0), CH(OH) CH(NI—IC(O)R33),
CH(NHS(O);R“) CH;0 or CH,S; | -
Zi is C(0O), or when Y is a bond Z can also be S(O)z,
R'is optionally substituted aryl, ophonally substituted heterocyclyl or C4.5 cycloalkyl
30  fused to a benzene rmg, ' R _
| B R is hydrogen, C;-s a]kyl (ophona]ly subsﬁtuted by C3-6 cycloalkyl) or C3-5 cycloalkyl



30 fused to a benzene ring; R4 is hydrogen, Cl-6 al kyl (optionally
substituted by C3-6 cycloalkyl) O C3-6 CYClGalkyl, 3 R2, R3, R5,
R6, R7 and R8 are, independently, hydrogen, Cl1_6 alkyl or C3-6

~ cycloalkyl; mand n are, independently, O or 1; R? is optionally

substituted aryl or optionally sybstituted heterocycl yl; R10, R32
and Ws_are, mdependently hydr ogen, Ci-6 al kyl or C3-6. Cycl oal kyl;
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mdependently, hydrogen, C,.¢ alkyl (optionaily sub stituted by halogen, hydroxy or Csqp -
cycloalkyl), CH;(C;_ ¢ alkenyl), Cs.¢ cycloalkyl, phenyl (itself optionally substituted by .

- halogen, hydroxy, nitro, NHz, NH(C).4 alkyl), NH(C)4 alkyl),, S(0)(C14 alkyl), -
8(0)zNHz, S(0);NH(C1.4 alkyl), S(0)2N(C14 alkyl)s, cyano, Cy4 alkyl, Cy4 alkoxy,

25 C(O)JNH,, C(O)NH(C14 alkyl), C(O)N(Cy4 alkyl)z, COzH, CO(Cy4 alkyl), NHC(O)(C;4
alkyl), NHS(0)2(C 4 alkyl), C(O)(C14 alkyl), CF3 or OCFs) or heterocyclYl (itself
optionally substituted by halogen, hydroxy, nitro, NHz, NH(Cy4 alkyl), N(Ci.4 alkyl)s, -
S(0)2(C14 alkyl), S(O)2NH;, S(0):NH(C).4 alkyl), S(O)aN(C'M alkyl), cyano, Ci.4 alkyl,

- C14 alkoxy, C(O)NH,, C(O)NH(C 1+ alkyl), C(OJN(C14 alkyl), COZH, COZ(CM alkyl),

30 NHC(O)(Ci.4 alkyl), NHS(O)x(C1 alkyl), C(O)(C14 alkyl), CF; or OCFs); |
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alternatively NRLI3R 14, NR 15R 1 6 , NR20R1, NR 22 R, NRR, nay,

I ndependently, forma 4-7 nenbered heterocyclic ring selected from

the group: azetidine (itself optionally 4 substituted by hydroxy or

Cl-4 alkyl), pyrrolidine, piperidine, azepine, 1,4-norpholine or.
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di hy I ydr obromi de, phosphate, sulfate, acetate,

di acg%]gﬁg %t??r?r%ﬁ@ mal eate, tartrate, citrate, oxal ate, -

met hanesided tnatvhen - andne aud hapsbeth 0-th#H¥ iseoPNBAYs of the

| vention_may exi st as solvates, (such as- hydrat es) and the present
erfifiagN-o8ifertherged oxp phagrcstically acespiablotpinsolkate onsalvate @ pisak,

chI org0e. ¢ bronine and i odine. Al kyl groups and nvieties are strai ght @

or. brancﬁed chain and are; for exanple, o

Certain compounds of the present invention can exist in dlfferent isomeric forms ( )

(such as enantiomers, diastereomers, geometric isomers or tautomers). The present

invention covers all such isomers and mixtures thereof in all proportions. _
25 Suitable salts include acid addition salts such as a hydrochldride, dihydrochloﬁde,
hydrobromide, phosphate, sulfate, abetate, diac.e'tate, fumarate, nialeate, tartrate, citrate, |
oxalate, methanesulfonate or p—toluenesulfonate ._ ‘
. The compounds of the invention may emst as solvates (such as hydrates) and the
present invention covers all such solvates. ) | '
- 30 ' Halogen mciudes fluorine, chlorine, bromine and 1od1ne
| ‘ 'Alky! groups and moieties are siraight or branched chain and are, Tor éxample’ '
. methyl, ethyl, n-propyl, 1so-propy1 or tert—butyl Alkyl groups preferably comprise 1—6

' carbon atoms.
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met hyl, ethyl, n-propyl, iso-propyl or tert-butyl. Al kyl groups
preferably conprise 1-6 <carbon atons. 5 Alkenyl is, for exanple,
vinyl or allyl. Al kenyl groups preferably conprise 2-6 carbon
atons. Al kynyl is, for exanple, propargyl. Al kynyl groups preferably
~conprise 2-6 carbon atonms. 5 Cycloal kyl is nonocyclic and is,: for -
exanpl e, cycl opropyl cyclopentys or cycl ohexyl. Cycl oal kyl groups
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4R be&zﬁhéaﬂl blaﬂﬁj'r[&ihyl) thieno[3,2-b]pyridin-6-y1, 1,2,3-benzoxadiazolyl (also known
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as benzo[l 2 3]thiadiazolyl), 2,1,3 benzoth1ad1azolyl bcnzofurazan (also known as 2,1,3-

benzoxadiazolyl), quinoxalinyl, 3 4—d1hydro-1H—2 I-benzothlazmyl (for example ina 2~

dioxo-3,4-dihydro-1H-2,1-benzothiazinyl moiety), a pyrazolopyridine (for example 1H-
pyrazolof3,4-blpyridinyl), a purine, 3,7-dihydro-purinyl (for example in a 3,7-diydro-
purin-2,6-dione-8-yl moiety), quinolinyl, isoquinolinyl, 1 2—dihydroisoquinoiiny1 (for
example in a 2H-isoquinolin-1-one-yl (altematlvely called 1-0xo-1,2- thydrcnsoqumolmyI
orl 2—dlhydr01soqmnohny1-1 -one) mo1ety), a naphthyridinyl (for example
[1, G]naphthyndmyl or[l, S]Baphthyndmyl), 1,4-dihydro[ 1,8 naphthyridinyl (for example
ina H—I—[l 8]naphthyndm—4-onc -yl moiety), or a benzothlazmyl 4H-benzof1,4]thiazinyl

| (for example in a 4H-benzo[1 4]thlazm-3~one-y1 moiety); or an N-oxide thereof (such as a

pynchne N—-omde) or an S-oxide or S- d10x1de thereof. 1 2-D1hydropyndmyl (an

.altematlve numbenng fcr al, 6 mhydropmdmyl) can also be present ina 2-0};0*1 2-



(for exanple in a 4H benzo[ 1, 4jthiazin-3-one-yl nmoiety); or an

N- oxi de thereof (such as a pyridine N-oxide), or an S-oxide or
S-d.ioxide thereof. 1,2-D hydropYridinYl (all alternative numnbering
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present in a 3-oxo-2,3- dlhydro ?Fklndazolyl noi ety. Het er ocycl yl
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i s hydrogei’i1 #W%’é‘? péﬁtoé] aspect R, R R RICand R3 are all
hydrogen;  mnstiiDfusthbt Adplebial is (aspect a is 0, and R-, R~, R~ and RS
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dihydrophthalazinyl (for ekample ina 440xe-3,4~dihydiop1ithelaziny1 moiety), 2,3 _dihydro-
4H-1 ,4-b'enz'oxaziny1 (foi‘ example in a 3-oxe-2,3-dihydro—4H-1,4.—benzoxaiiny1 moiety),
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optionally substituted by hal ogen or Cl4 al kyl) or heterocyclyl
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. wherein: R1 is phenyl optionally substituted by 1 or 2 halogens (such as chlorine), and

In another aspect the present invention provides a compound of formula (T) or (Ia)
wherem: R'is phenyl optionally substitnted by 1or2 halogens (such as chlorme), or by 1
or 2 halogens' (such as chl-orhie) and a Ci alkyl (such as methyl); Xis O; mis 0; nis 0 or
1; R, _R3 ,RYR® and RS; and, when present, R’ and _Rs are all hydrogen; a'nd R%is fhenyl,

: thieﬁyl, qﬁinolinfl_, 1,3-Benzthiazolyl, 2,3-dihydro-1,3-benzothiazolyl, imidazo{1,2-

: alpyridinyl, 1,2-dihydroisoquinolinyl, 1,2-dihydropyridinyl, 1,6-dihydropyridinyl or

pyrazolyl, all optionally substifuted by S(0)2(C14 alkyl) (for example S(0);CH3),
S(0):NHy, S(C);NH(Cy.4 alkyl), S(O)aN(Cy.4 alkyD); (and the two alkyl groups may join
together to form an azetidine ring), haiogen (for example chlorine or fluorine), NHz, Ci4
alk}?l (suéh as CI-I;;), Ci4 alkoxy (such as OCHs), CF 3, cyano or, wheré possible, bxo'

In a further a5pect the present invention prowdes a compound of formula (I) or(la) .

Optlonally substituted by 0 or 1 Ci.¢ alkyl (such as methyl); X is O;mis 0; n 15 Oori;R?,

R3 R4 R5 and R6 and When present R’ and R® are all hydrogen and R?is phenyl thlenyl

IS
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(such as methyl or ethyl), CF3, Cy_s alkoxy (such as metlloky), S(O)z(CH a]lcyl) (for -
25 example S(0),CHj3) or OCF3

In a still further aspect R9 i8 1~oxo 1,2- dlhydr01soqu1nolmyl optxonally substituted

by halogen (such as fluorine), Ci4 alkyl (such as methyl or ethyl), CF3, Ci4 alkoxy (such
| as methoxy) S(0)AC14 alkyl) (for example 8(0);CHj3) or OCFs. Alternatlvely, R’ is 2-
- oxo-1 2-d1hydrequ1nohnyl eptmna]ly substituted by halegen (such as ﬂuorme), Cigalkyl .
30 (such as methyl or ethyl) CF3, Ciu allc_exy (sueh as methoxy), S(O)Z(CM alkyl) (for
o exampl~ S(0)2CHs) or OCFs3. -
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| thydropyndm-S-yl 2-0%0-1 2—d1hydrepyndm— -yl or 2~0x0-1 2—d1hydropyndm—4-yl) an’



25 exanple S(0)2CH3) or OCF3. In a still fia-ther aspect R-is
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N-{(2R)-3-[4-(3,4-dichlorophenoxy)piperidin-1 -yl]—2—hydroxypropy1}-5-'

(methyIsulfonyl)ﬂﬁophene—Z-carboxamide;
N-{(2R)-3-[4—(3,4-dichlor0phenoxy)piperi_din—1-yI]-Z-hydr_oxypropyl}quinoline—6-
carboxamide;

N-{(2R)-3-[4-(3, 4—dachlorophenoxy)p1per1dm- -yil- 2—hydroxypropy1}-2—oxo-2 3-dihydro-

i, 3~benzot}nazole-6-carboxam1de acetate salt;
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- N-{(2R)- -3- [4-(3, 4—dlchlor0phenoxy)p1pendm- -yl]-z-hydroxypmpyl} -1 B-benzothlazole-
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7-[ (Cycl opropyl ani no sulfonylg N-{(2R)-3-[ 4- (3, 4-dichl oro henoxy)plp
er i di H-[(2)#3-{4(3,4-Dichlorophenoxy)-1-piperidinyl]- Z-hydroxypropyl] -1,4-dihydro-4-0xo-

hi((ﬁjr%ycﬁmoﬁl:\ﬁegaréox%ﬁdel 2-di hydr0| soqw nol i ne- 4- car boxam de;
| N-{(25)-3- [4-(4—Chloro—2—methy1phenoxy)p1pendm— —yl] 2-hydroxypropyl} l-oxo-1,2- :T%
d]hydr01soqu1nolme-4-carboxa1mde acetate; - ' : (’)\

N-{(25)-3-{4-(3 4—D1ch10r0phenoxy)p1per1dm— —yl]-z-hydroxypropyl} -1-oxo- 1 2—
dxhydro1soqumolme-4—carboxam1de 7 _
25 - N-{(25)-3-{4-(3, 4-D1chlorophenoxy)p1pendm- —yl]-2-hydroxypropy1} -1 oxo-l 2-

dihydroisoquinoline-4-carboxamide; _
- N-{(2R)-3-[4-(3, 4—chhlorophenoxy)p1peridin; -yl]-2-hydroxypropy1} 7-
[(methylammo)sulfonyl] -1-oxo-1 2-d1hydro1soqumohne—tl-carboxanude
- N-{@2R)-3- [4-(3 4—chhlorophenoxy)p1pendm- ~yi]-2-hydroxypropyl}- 7-{[(2—
30 hyd:oxyethyl)ammo]sulfonyl} 1-0x0-1,2- dlhydrcnsoqmnohne—4—carboxam1de acetate salt;
7~[(Cyclopropylamjno)sulfonylj-N—{(2R)-3-[4—(3,4¥dichlofophenoxy)piperidin-1—y1]72— :
| hydroxypropyl}-1-oxo-1,2-dihydroisoquinoline-4-carboxamide; | ' |



27 7-(Azetidin-Il-ylsulfonyl)-IV-f
(2R)-3-[4-(3, 4-di chl or ophenoxy) pi peridin-1-yl | -2-

hydr oxypr opyl | - I - oxo- 1, 2- di hydr oi soqui nol i ne- 4-car boxam de acetate
salt-,

7- (Am nosul fonyl)-N-f(2R)-3-[4-(3; 4-dichl orophenoxy) pi peridin-1- yI ]-
2- hydroxypropyl I - | -oxo- 1,2-di ﬁZ/dr oi soqu’ m)l i ne- 4- car boxani de;

N (2R debdin Pydaffb st 87 RERS VN RLBEHLH fedothhip i gy er opy! 7
[ ( di mydpkpstoppl} sLbken\-dihldoisaqdingdlish-hydri:aey fAetatd\G1d ~car boxai ni
N- ( ( 2R PanipasiByl e EﬂR)r%%&Mmrpphqmm}pipwﬂdpﬂ—2—yh}¢%gd1mmppyp}.

3-
m(e§ hyP g:;?t:(%ldﬁnyfrmm%uqcfhfng LFATPPXami851 | 2- di hydr oi soqui nohne- 4- car box

ari deNa@RpBg4-(3,4-Dichlorophenoxy)piperidin-1-yl]-2-hydr 1
N-[(2R) - 3- (4£{~?S 4-Di ch 01?0 2- %r)%ap cl oprgp]y ar% r?(}){ crg})%gnyl | phenoxyl pi p
eri di [{dl;ag;hyﬂa@l@sulfonyl] -l-ox0-1,2- ydro1soqumohne—4—caxboxam1de

22?: OKIRLRP gl[h (5 4051ch}&§p]%ngx%5%e%8%ui-yﬁl By %qu%:%g)?l} 7ni(g ygl(":o?cty??:t-e

N-{ ( Z&th%idzén&ﬁ- 1091)aﬂﬂm91]cua£@@ fledﬁﬁjid&b{%baﬁfnbﬁﬁém JadtlokarnidDAILAKY PY OPY

y Il -1-o0xo- dr oi soqui nol i he- 4-car boxam d

N- ( ( ZM[(E)WG‘F-&%BM'P@'[(W@ﬂdw¢m¢1ﬁm®¢a)fb¢lﬂ’ﬂpk§ﬂqmymBlﬁm-ll}’lw} pro

R0 { P mei ol O g gi S:F%F‘d%&mﬂr,opyu - oxo-
1 2 m{@y Ry-if &—Qﬂlﬂlﬂ&bléﬂ@%&bﬁﬁéﬁ%%'i%&&n 1 Q%@ircﬁ?'{nrogyﬁy ~0x0-1,2-

4 [2 Am.nocar bonyl ) | or ophenoxyl pi peridin-1 droxybropyl
m;sgquﬁmym dicsduxamids; ne- 4- car boxamni de;

Wﬁm O | S Lk

Met hydihydroisoquinoline-4-carboxamide;
5-chloro-2-{[1-((2R)-2- hydrox -3-{[(l-0x0-1, 2-di hydr0| soqui nol i n-4-

Cl5y| )M-a[(%)ﬁifl[‘}-é‘i-ﬁyan?ﬂiwnpmmepmHVH-%hytﬁlbﬂmrbbﬂl}lﬂemel,ae etate

N((flﬁégls?ﬂmp@%%ﬁcﬁ@gﬁﬁ%l ) -3, 4-dicl Aorophenoxy] pi-peri din-1- yl) -
t r| f I uo ?ﬁ-{e Sam&ﬁf’oo%yﬁ @b]ﬂki%ﬁé&d%ﬂﬂ&blﬁ%d,ﬂq ﬂ}%ﬁﬁﬂﬁ%l) 1- ‘

N- ( 2}3&1@)-1 z-d@lzayd@@tsdqlmmihieef#ﬂa@o{u(mdbhyl am no) sul f onyl | phenoxyl pi per| d
I n-1-

v air SN (4-Chlso2-Hoatlamispsaterwip bl ninsiivd i e acet at o

98l t; hgdrox ropyg] 1-0x0-1,2- thgdrolsoqumolme-ﬁr -carboxamide;-
N-[(2 y(p 4-Di chl or [ (cycl opropyl am no)’sul f onyl ] phenoxy} pi p

i eri dlMethyyﬁ ):hlZ)ro -2-{[1-((2R)-2-hydroxy-3-{[(1-o0x0-1,2-dihydroisoquinolin-4-
nol i ne- 4- caﬁpoxanl i.de acetate -

ng?[ Oﬁ%%rrb%%w]lmmo )Iglgop%fl)%lp%{‘l K:{df-i-oi] oXYy lf)lenzoate acetate
Ar {(z@)m@sw tﬁ(&ﬁﬁaﬁén}q)cmocﬂbﬁefwﬂéﬂﬁ@p%&mh -yl l2- Ey&ﬂﬂéﬁ%ﬁﬁ}op
? (n’et ﬂymgcu[[fzem;ayqroﬁsoqmom;@4dzam0dm®du@mnm§nﬁat¢se&r boxani i de;

e S

hydroxypropyl]-1-oxo-1,2- dlhydrmsoqumohne-ﬁl—carboxarmde acetate salf; -

.N-[(2R)-3—(4—{3,4-D1chloro-2-[(cyclopropylammo)sulfonyl]phenoxy}plpenmn- —yl)-2- |
hydroxypropyl]—l-oxo-l,2-dihydroisoqﬁjnoline—tl-carboxamide é.cefate salt; '
N—{(zR) 3-[4- (3-Chloro—4—cyandphenoxy)piperidin— -y1]-2-hydroxypropy1}-7-'

30 {methylsulfonyl)-1-0x0-1, 2- dzhydr01soqumohne-4—ca1‘boxarmde

B N-{(2R}-3-~ {4-(4-Chloro-2-methylphenoxy)plpendm- -yl]-?.—hydroxy—Z-methylpropyl} 6—
' (methyisulphonyl) IH-mdole- ~carboxamide; - |



| V-{(2R)-3-f 4-(3, 4-D chl orophenoxy) pi peri di n-1-yl]-2-hydroxypr opyl

1 J-6- (nmethylsul phonyl)-I1Hindol e-3-carboxam de;

N-{(2, R)-3-[4-(3, 4-Di chl or ophenoxy) pi peri di n-1-yl | - 2- hydr oxypr opYl ) -
7-flu6, ro-I-oxo-1, 2~ di hydroi soqui nol i ne- 4- car boxami de; 5 -
N-{(2R)-3-[4-(4- ChI or 0-2- net hyl aﬁenoxy)pl peridin-1-yl]-2- hydroxyprop '
yl | -7, r0 | 0i SQ c~rbo :

N-{ ( ){t‘%ﬁ[ {% gt g#(gl%lg%o?%n%x%(@l) %ﬁ%ﬁ‘ﬂxpﬁfié‘%@‘ﬁa%‘wfipflﬁg 2-hydr oxypr op

yl) - Qmefﬁy@gu yzimyﬂaom 3%0&&&1@ hydr oi soqui nol i ne- 4- car boxanm de;
N-{(2R) - Di chl or o- 3- net hyl phenoxy) pi peri di n- 1-yl | =2- hydr oxy

- propy¥¥ (2@‘3)1?0[4-(3 4~chhlor0phenoxy)p1pendm~ -yl}-2-hydroxypropyl}-7-fluéro-1-oxo-1,2-
t | f 1 hyd I 4-carb d-c-

N b i el L oo i - 1oyt 2. hyar oxypropyl 17

- 504V {(2r Iﬁ%@bﬁ%&lm&th%ﬁe&oﬁr)ﬁb&mﬁ@ §1?@%§H?6x}1p?op‘§:l}3 TiR¥agide

acet ate sal t
N-{ ( mp-mﬂmxdmlmmm%mmﬁgu peridin- 1-yl]-2- hydr oxypr opyl } - 7
o TR PR ot 2 WS Reb O P AR kB a O

m é 3&: gndiﬁfoﬁ%l)éi-aoepb%ﬂycﬁoﬁs&m&mem&l%%we' di n-1-yl |- 2-hydroxy
(et hYﬁH (s’/]ﬂ)#&a W(2),44D1ciﬁm013 -Predhiyipitmok g)pipeiridid-i qé}ﬂ-hgdu’ohgp&@pyl}eﬁ-ac et at e

' il—sl (é}%eﬂgdsl[u,kfopgl)i ﬁ%h?ﬁ%@ﬁ%&%ﬂﬂ%‘iﬁﬁbﬁﬁm@ei 2- hydr gxypl ogyl -6 |
R e O A PR oyr opyl)-6 ) @
' -f I udmtﬂquk[bﬂil,)a—oml a+d:]yyﬂmussqmnmlmd-4-ma~béxmmdb@xaatc¢ah :

AR i S b P oS oty mr e gt A P
N((%Réxoglfz%il SRyl 95 2o RS phenoxy] pl per 1 din-1-y1)

- 2- hydr oxy®prop 0x0-1 roi soqui nol i ne- 4- car boxani de
' 36 et df-@(ﬁa13t~[4—@54-l)1chloro~3-methylphenoxy)plpendm-l ~yi]- 2—hydroxypropy1} -7-

N- 4- Di chl di | - 2- -
oo B etwyas%#ﬁoéwan@fqiw%? SR FiRbReIs e A GBI Ide. hcol Al

|t
e Al N G S AR A L 12
yi | - G~aei Q-dlhydrbisqunolmrﬁi-hgahﬂaoiaxﬁldé; hydr opyri di ne- 3- car boxan-ii de
acet at

£ M B4 4 i prophenoxy DSt e bR B Sepreh: oo Hchbry

?P?P%qlﬂdﬁgﬁe&?ﬂﬁ?@g—4-garg%a%r o’pyrl di ne-3-car boxani de;

j V-{ (MR)HE 3[-1?‘4-(‘chodm-ahhﬁh?mhmmlpﬁm+1dylf|"23h}¥1|f¢*3@f¢mﬁi}'69@mmﬂy| ) - %ﬂfg
2-(2- oxoq xaI dn- . 1(2H) - yléacet m de; 29
N- { ( 2%p=13 dzoig0 alpel’ldln 1-yl]-2- hydroxypropyll-3()

- 0X0 ]@(éR) 3-{4-[3, 4—D1ch10r0—2—(methylslﬂfonyl)phenoxy]p1per1dm— -yl}-?.—hydroxypropyl)
1-0x0-1 2-d:lhydrmsoqumolme-4—carboxam1dc acetate salt; '

25 N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1 —yl]—2—hydroxypr0pyl}-6-oxo-4—_
(triﬁuoromethyl)—l,6-dihydr0pyridine—3-carbbxarﬁide acetate salt; : |
N—{(2R)¥3-[4-(4-Chloro—2-met11y1pheﬁoxy)piperidin-1-yl]-?_-hydrdxypropyl}-6—_0xo-4-
(triﬂ\ioromethyl) 1 6—dihydi'opyridine 3-carboxamide acetate salt; :
N-{(2R)-3-[4-(2, 4-Dichloro-3 -methylphenoxy)piperidin-1 -yl]-Z—hydroxypropyl} -6-0x0-4-

30 (trlﬂuoromethyl) 1,6- dlhydmpyndme-s -carboxamide; ' _

. N-{(2R)-3-[4-(3,4- d1ch10rophenoxy)p1pendm— -yl] 2—hydroxypropy1}-2 (2 oxoqmnoxahm Q
I(ZH)-yl)acetamde ' ' '




 (

L

di hydr oqui noxal i nc- 1( 2H) - caTboxar ni de;
N 1( 2R) - 3-[ 4- (4- Chl or o- 2- net hyl phenoxy) pi peri di n-1-yl | -2-hydr oxyprop

yll,--3- (trifluoronethyl)- |IH pyrazol e-4-carboxam de; 5 Mf
(2R) - 3- [4 (2, 4-di chl oro- 3- net hyl phenoxy} pi peri di n-1-yl ] - 2-hydroxypro
pyll-3- (trifluoronethyl)-IH pyr&zol-e-4-car boxam de;

N 1 2R Brf 8143 4-BLABlanaRRCARRARL el Il Xl AL Qrypr 0Py )

|V-{(&iﬂi'ydm@uﬁnéxﬂﬁx&i@ﬂ}&hﬁbﬁﬂbﬁi&g)xwp' peri di n-1-yl ] - 2- hydr oxypr opy! |

. - 2-0X0- di-hydr o- -10 1-net hyl qui nhol i ne- 4- car boxam de;

N ]g I( 24% %R)[ &{M‘i 4dererd- ew@w&réwewympxppedmdl -ml]a%) kxy‘}rozrcr%;rnyﬂl}d»pr opyl ) -
8- 4- .
N (SRR B AR ) pi por i i - Lyl 12! nycr oxypr o

Py ) - B=fi Jz@psxtpau(z A-di6nlOrol3 Aret iiﬂéhﬂﬁi 198 %h?@oﬁ?ﬁx%}ﬂ%lg@ 15 A
conpoun ormula (1) or -(I's can e prepared by redct :
conpolirduespmethynl i @ytazDje-4RarboxandideN- CR2R3- (CH OH CR5R6- ( CR7 R6) H

2) M

and ?Nﬁ& ST B nbwwmd{e-?Y%gﬁwqxgp@p%ﬁnhoxehﬁ \R?

CH2NH 5 @yhsgagg,@qm_ﬁmggxa%ggﬁcm) CH( NHS02R~4), CH20 or

CHZS s not hydrogen and, R? and R?4 are as defined
abov eN»{@RbMMBl,é Dichiavophenaxpipeaim-1-y1]-2-BRiryx fRrop ¥l 2adxorh 2rdihydréo

def d abov d L' I f I
W ok CBAT IR 98 oEEiRg group) | o (ne. presence of & base (for
coupl AR RO O A Piperidie 7L i ks Sﬁéﬁ’?ﬁ%ﬁm :
hexafdahyxirombqspbialeﬂ-cmm&a;oﬂ (7-azabenzQriazQ -1-Y1)7 -
te h fI at d wh
0N PN e L e RSP S el eémmig)
30 whge 5. c@y&r&s@@lﬂtﬁfﬂewgarﬁ%‘ﬁ’ﬁde?’o

15 . A compound of formula () or (Ia) can be prepared by reacting a compound of -
formula (II): | | o
- ' ' " OH . _ ‘
R N-—CR2R3——(CH,)., CRSRE—(CR7R8) —N-  (Il)
o R L ) liqsz

- wherein X, R] R?' R3 R4 R5 R6 R7 R3 R32 m and n are as defmed above with:
()  whenY is a bond, CH,, NR®, CH,NH, CH,NHC(0), CH(OH),

2 CHNHCOR™), CHINHSO;R*), CH;0 or CH,S, Z is C(0), R35 is not hydrogen and, R¥

and R34 are as defined ab ove, a compound of formula (II1a):
| L_—CO-—Y——R (lia)
wherein R is as defined above and L' is a leaving group (for example a hydroxyl or
chloride leaving gfoup) in the presence of a base (for example dii&opropylelﬂlylamine), '
25  optionally in the presence of a coupling agent (for example bromo-tris- |
pyrrohdm0phosphomum hexaﬂuorophosphate PyBrOP or O-(7—azabenzotnazol- —yl)—
N,N,N! N'—tetramethyluromum hexaﬂuorophosphate), and,
(#) -whenYis NH and Z is C(O), a compound of formula (I]Ib)

O———N—F’ (IIIb)

" 30  wherein R’ is as defined a_bcive7 _



(tii) when Y is a bond and Z is S(0)2, a conpound of forrmula (111lc):
-5(0)2- R9 (111C) wherein R? is as defined above and L' is a

| eavi ng group (for exanple a hydroxyl or chloride |eaving group) in

the ‘presence of a base (for exanple pyridine). 5 A'conpound of

~formul a (11) can be prepared as3@escribed in WO 00/58305 or WO

01/1,; ‘or reac 0 or mul a "X-CNH (T'V)
wherei n X B RV g’ﬁé%&gﬁ %lﬁg@@aw@w Owléndlrﬁ)are 0, R,
R3, R~ and R6 are hydr oge 32,4l 10 defined for
forrrula(l) acorrpoundo rrgngﬁé ChER (_ﬁ)CRRS\ CR5 R6M

i n whi 0 i1s. a l.eaving grou for exarrple chl orc,

nosyl ‘a’ﬁ é\%gag;gpﬁn@%))%@ag (¥56’I P@WEWPK@I@E{?@EI% h)fﬁf@ﬁfi#ﬁhl a, an-
arnin reducti on _
W|th %%Q%W&H“PW% ?9‘%% ngﬁb%ge &?’ge’iﬁﬁﬁgm and n are O,

- R5 and - R3 Aroenipyodﬁd)gﬁfbrmﬂﬂi (Eﬁ,caﬁese Rpaiedds W8scibed a8 Wdebiseess 6oW0

: fornula%l(%u@vmthaconpound of fornu V1): 0 23C2RR-

- CreW Q7 by regeting heaippemdmf fommnl are, alone or toget her,
suitabl e protective groups (for exanp '
- phthal am de), or either P1 or P2 is
using, for 20 exanple when PJ,Iaerﬁ-p f orMFbht(Ba ni de, hydr azi ne; ]
(iii) when mis 0, nis 1, RFand R- hydrogen and R~, R5, R6, &
IC, R~ and R-2 _are as deflned for.formula (1), with a corrpound of
fornuwheremXﬁndB uﬂ?@ﬁmﬁlahwemﬂb Rs~---CRW-NP' p2 (VI1) R 31

in which Pl and e 3 c

‘groups (fo ) exavr‘r’p%n%{ oge %18% g‘?‘?rg ﬁ]fez%dé(?ﬁp ?‘ﬁlgt&edlt gfei@ 1() a
oro p2d¢fﬁaeﬂl$&foﬁﬁh1aqmdc&npdamcﬁtfeﬁ;&mwys' ng, for exanple when P1 " W&
~and p2 form phtalam de, hydrazine; (i-v)_when mand n are 1 ‘R2 and

R3 are hydrogen and R4 R, R~-, R,

-2, \fol |l oned by deprotectlon

-in which L?is aleaving group (for eﬁcample c.;hloro or noéyloxy{3-N02-C(,H4-S(0)20—})
followed by reaction with ammonia, an amine R 2 _NH; or with sodium az1de and

subsequent reduction with, for example, tnphenylphosphme

15 (ii) when m and n are 0, R?' and R are hydro gen and R4 Rs R6 and R32 are as
defmed for formula (I), with a compound of formula (VI):
. O "u\qﬂ
RRC- \| —CRR—NP'P* (v Ok
: L

- in which P! and P? are, alone or togother suitabie prof;ective groups (for example together -
they form phthalamlde) or either P! or P?i is R*, followed by deprotecuon usmg, for.
20  example when P! and P? form phtalaﬂude hydrazme, '
(i)  when mis0,nis i, R? and R3 are hydrogen and RY, R5 RS, R7 Rs and R32
ate as defined for formula (D), with a compound of formula (VID):

0 .
RIR°C CR'R"—CR'R*—NP'P* (VII)



5 are as defined for formula (1), with a conpound of formula (VIM
OH L2 RRCGCG-CRW-CRRNP'P (Vill) H2Kk, inwiichL2is as
defined for formula (V) and P1 and p2 are, alone or together,

.sui-table protective groups (for exanpl e toget her. they form -
‘pht hal am de), -or either P1 or 23}s R~ 2, "foll owed by deprotection

o) "SRR el 5n rfcf’%ﬂb e

, -

-2 OR5 R 6 N2Ha RRACHA-

i ndepéimyeitrh phithladtidgeor eiller ' at Ry R, fEBoGed g Hgablevtion sk, Ror and

R~ 2 are as deflr]edfg forrrua(l) vmthacorrpound of fornula

(1X): CWPIRRV}@ £ foym Riptalapridg hXﬁIaZHebn which L2 is as defined

pr ot ect 1 ve (3 ousl }1 bl € S A0 Rl P S B B gna 8P

" ei§ heareRk déﬁn@a?fdri‘m&ﬁi(l),\fvﬂhh(@ olyd SeRALRCMITR using, for
~.exanpl e when P1 and p2 form phthalam de, hydrazine; (vi) when mis 1

and nis 0, R~, R-, R~ and R @He ‘hydrogen and R~ and R 32 are X):
as defined for formula (1), with a conpound of formula 0 OWRGCC

R3R&ecor’nd-gruipt f lmxarml e
i th amonia, an amne R~

bromne) followed by reactﬂ-}gn-
4 reduction with, for exarrpl e,

with sodi um azi de and subsequ

. triphenyl phosphine; (vii) whenmis 1 and nis 0, R-, , R5 and R

S A AR S 8L e B Lo o
Of f oproMclive él'c)ups For eRamIBEo SetkRMey\NRBLR DR Amide), or either P! or P2is R32,
 followed by deprotéction using, for example when P’ and P* form phthalamide, hjdrazine;
10 (v) - whenmis 1 andnis 0, R? and R are hydrogen, R® and R are,
indepen_dently, hydrogen, C1.¢ alkyl or Ca¢ cycloalkyl, and R* and R32 are as defined for
formula (I), with a 'coﬁnpound of formula (IX):
OH

—FRRC c ; —CRRE—NP'P? (IX)
: 2
R
 in which L? is as defined for formula (V) and P' and P? are, alone or together, suitable
15 protective groups (for example togethér they form phthalamide), or either P! or P?is R¥,

. followed bjf deprotection using, for example when P! and P? form phthalaxm'de hydrazine;

C ' (vi) whenmis1andnis0,R%L R R’ and R® are hydrogen and R* and R* are

as deﬁned for formula (I), with a compound of formula (X)

. Q. ‘
o YA
. Lz——RzRSC———(H'J—%CRERB )
- 2 R4 | B

_ 20 inwhich L2 is a leavmg group (for example bromme) followed by reactlon Wlth ammonia,

. an amine R*2-NH; or with sodlum az1de and subsequent rednction with, for exarnple

‘ tnphenylphospmne | | _
| (vi) whenmis 1 andnis 0, R R?, Rs and R‘S are, mdependently, hydrogen, Cy¢
' alkyi or Cs.5 cycloalkyl, and R', R*and R* are as defined for formula (D), with a compound

25 - of formula (XI):



in which P1 and p2 are, alone or together, suitable protective
groups (for exanple together they form phthalam de), or either P1
or p2is R- 2, followed by hydride reduction (for exanple with
sodi.um borohydride), or by adding an appropriate organometallic

- species 5 (for exampl e R~-MyX, -wi3gre X is a halide); or, (viii) when
mis 1and nis 1, -R 2 R R~ R~, R7 and R are, |ndependently R
and R32 hydrogen, CI-6 al kYl or0c3-6 cycloalkyl, and R, are as
defined for formula (1), wth & conpound of formila (Xn) 0 R2R
3 C--C CRR 6-CR 7. RRABC2 ORERE-n-npiph Rkpand p2 are,

al one -or together, suitableHprotective groups (for exanple 't oget her’
t hey forn1phtha|an1de) or either Pl-or p2 is R?2' followed by

hégr i Wevhicl Bt andP’ mmlon@mangétheni/\fmtabmqﬁbtwnb@ Eohypsl (foﬂeaalmlﬂé td@¥ther |
addi ng a ropriage or tallic eC|es or. exanpl e RANGW
wher € ?%mgﬁﬁléﬁf“&ée? c\ﬁﬁ%ﬁ WF@ o%?fd Hio§fed y&ydnﬁaredﬂch@ﬁop~ are,

d |
CompoBaRt bith SDaCEAARydac), O B Siling b3 Bhrcbhaft GEELSRMIK smocics o
f & mJafareameleR‘*ng wmem%md@mﬂsd L' vvher ein X and R are as

defined for formula (1), and 17 | grg ep | eavi ng group (for
exanpl e etQ’{HQy,WRB@Hﬁﬁ@ﬂﬂlﬁﬁdR @L aﬂ/dR arg, @ﬁp@@ﬂb’ of

anmonwithh cb@bbm@@&‘fbymﬁﬁa(m gerrent (for exanpl e wth phenyl i odon| um

di acetate, Tetrahedron Letters, 2001, 42, 1449.) and appropriate . -
reduction (for exanple w sodi um bor ohydri de), or an appropri ate(
organonetalic addition (fo exarrpl € R4IVgW 25 where Wis a halide). %
33 Wien mis R*EPds—ic BR°B=CRIRE—a' R aua) |

i ndependent |y, hydrogerH Cl-6 al kyl O C3 6 .cycl oal kyl’, Conpounds of
formula (11)_ can be prepared by reacting a  conpound of formul a _
(8X) : inRvHich PLaadéd 004 3201R30r|'ﬂo§é§h’ér suitable protective groups (for example together

they form phthalamlde), or either P* or P is R¥, followed by hydride reduction (for

example with sodium borohydride), or by addmg an appropnate organometallic species
(for example R*MgW, where W is a halide).. ' _
Whenm is 0 and nis 0, R%L R R’ and R6 are; mdependently, hydro gen, Cl galkyl

15 orCsg cycloalkyl compounds or formula (1) can be prepared by reactmg a compound of

formula (XUI: | - o |
"/X—-CN—’-— crere—dl_3 pan) O

wherein X and R’ ére as defined for formula (), and L* is hydrogen ora leaving group (for

example ethoxy, N, O dJmethy]hydroxylamme), with a compound of formula (XIV):
CR°RE—CO LY vy

20 M
| in which M represents a metal (for ex_ample Li or Na) and L* is an amino group (for | |
* example ammonium) :follt.)wed by rearrangemeni (for example with phenyliodonium
diacetate, Tetrahedron Letters 2001, 42, 1449.) and appropriate reduction (for example
with sodlum borohydride), or an appropnate organometahc addition (for example R*MeW,

25 where W isa hahde)



5 wherein X, RL and R4 are as described in fornmula 0) above and Z is
an al dehyde protective group (for exanple cyanohydrin or dithiane),
with a conmpound of formula (XXlI): CRSR6~CR7R$-C(O)-L5 (XXI) in
which R-, R-, R7 and R' are as described above, and L5 is an al koxy
or amno group (for 'exanple eBBoxy or ammoniun) in presence of a

remval of VeRR T i Send B R R éﬁ%&%ﬁﬁ%ﬁ% yrogn, Cr§

it S TR B ?%%ﬁ%%%%&@ﬁfdg{%%o?%%%% AP o

(.

(for m@uuhéof&b&bﬂa@@é)e Wis a halide). A conpound of .formula (V)
can be prepared by reacting a conpound of fornmula 15 QVD:. HO CR2R

-CRR6 WHOwith a peracid (for | e meta-chl oroperbenzoic acid) or
usi ng Shar pI ess asymmetri (3< oxi dgti nd tIHnS ( )Am Chem
Soc. 1980, 102, 5974- ,59»7'6) | I owed Dy activation of the

al cohol as a | eavi ng group (fo exanpl e as nosyl oxy). 20 A conpound

o TS Mo BeaPUSRALE b AL B Pt

: OH ( Jpfbig Jfor dbniple Wdndhpdieonditidard).oxitle s asmipeunrbs Ffoghile -benzoi ¢

acid) or wusing Sharpless asymretric 25 epoxidation conditions,

fol l oved, for exanplCRR{=RORTFarmo{O)eactFon upldy pht hal i ni de,
1, 1- (azod| car bonyl ) di p| peri dine and tri butyl phosphi ne (Tetrahedron
Let t .in 28 R3RE, R638) R® atets dbbt&{be&abavu;laﬁiLﬁrsem alleotkg e aobhéwt grpup (for

hydrogen, Cl-6 al kyl 01 C3-.6 cycl oaI k rea a co nd o
 or mAxampleathoxyOr nIRoDE impyekencRet poa ri/ﬁ o#ﬁgwrmbtg%d&w

U SRS B SRS A 0SS BESLES APEIEIEED S |

sul phbenylidddgivd di’acax‘ﬂb‘rﬁhckap;trdplfﬁth yddacﬂhdm@foummiﬁheyhtﬁeodmmAm Ch e m
Soc. 1965, 87, 13 53-1364); or a nghOSphom um 5 %4{%&2

ti pheryPliodph onw ﬁpmepmtp .owlom F gdigoB i 0566 plg ¢ W ‘H@
resul tﬁarﬁ% jal kene using a peracid (for exanple neta- chI oroperbenzm C
aci d)

~A compound of formula (V) can be prepared by reactmg a compound of formula

15 - (d: '

HO—CRRE——CRR’ (o)
| 4 R

with a peracid (for example meta—cMoroperBenZoic acid) or using Sharpless asyimneu'ic
- epoxidation conditions (J. Am. Chem. Soc. 1980, 102, 5974-5 976), followed by actwahon _
of the alcohol asa leavmg group (for example as nosyloxy). '
20 A compound of formula (VI) can be prepared:
(a) when both R5 and R° are hydrogen, by reacting a compound of formula
(XKIID:

253

R°R’C CR°RE-—0H (XX

R

_ .' with a peraczd (for example meta- chloroperbenzmc acid) or using Sharpless asymmemc |
25  epoxidation conditions, fo]lowed for example, by a l\/htsunobu reaction using phthahmlde '_
- 1,1 (azodlcarbonyl)dlplpcndme and tributylphosphine (Tetrahedl'on Lett. 1993, 34, 1639).
‘(b) -~ when R’ and R5 are, mdcpendenﬂy, hydrogen, Cis. alkyl or Ci4 cycloalkyl | _'
by reactmg a compound of formula (XXIV): '



A conpound of fornmula (VI1) can be prepared by reacting a conpound
of formula (XXV): 0 CRRs--CAWR NP'P'" (XXV) 10 in which P 1 and p2
are, alone or together, suitable protective groups (for exanple

. together they form phthalam de), or.either PL or P2 is R32, with a

~sulfur ylide (for exanpl e trineihyl sul f oni ur nret hyl i de), or a -
phosphoni um yl.i de (f or exanpl e -tiphenyl phosphoni unvet hyl i de)

fol | owed by epoxidation of th® resulti ng al kene using a peracid
(for exanpl e ineta-chloroperb nzoic aC| d), 15 A corrpound of fornula-
(VIT}) -can be prepared g ( XXV) W|th
t he ani on of ethyl acetate (Wmch can beig he action of -

~lithi Hmvﬁugﬁ PSQM?pﬂeaﬂbgﬁ g@#xgy Em?a%? roﬁs)ctnfze %{? bé%rnfﬂ(i? ﬁag. 8{5}

the resulting es

and  sthieg dsrueplithilumide) csratitherp 6 zonéﬁmhm ml Rde (for example -
bor ane) / oxi dat i on (for_exanple hydrogen er oxi de of the al'kene. 20

A conpuiayles Wﬁl}’bﬂ%} Aan Genp rsépalf » $1,dAb 3 186#)p ova ghosphonium

f f d d. of
1 o Mk By RO MR A B ES TR bbb iR ©
( XXV J)esulliﬁt REnusihy 5p5§a61d((¥6i\€x)amgl’£r7ierﬂz—cﬁ§o érbeﬁoﬁeiﬁdai d (for '

- exanpl e net a- chl or oper benzoi ¢ aci followed by selective '
acti vat i onA componed pf fomaula G Mﬁnlbe@semm@w/mn@@mqmﬁduod @faupﬂe - %ﬁ

nosyl . Further, compounds of fornula (1) .and. (la) can be
prepa jy._or by routine -adaptation of, the routes described _
above, methods described i the art, or the Exanples 35 re cited

bel ow. The internediates | ent i fied above are conmercial ly avail abl (e\y
or can be prepared usi

| pti t hods slescribed in the
- art. In a farther as ct of t vent&%rﬁ%ﬁ“@ Ps p(Snged a .

p ocess for. pr i ng.4-(3, 4- dlchlorophenoxy)plperldlne conpri sing
stigplich P angl ﬁi arfﬂeﬂée*ﬁfi Pigogethrelseiabli pelccaYhiErowps Horexamnle celhtise

- '%nx?uﬁlgygo p@]tgﬂﬁﬁgﬂ oget gfémv&rtrﬁqgljﬁ?m&bro 4 C% &e%en enfah:t a |

t enpetransihysulforfuramethiytide)sOr £ phésphortiuai ylr(}ef(fomxmhpleh e -sol vent used.
tlphenylphosphomummethyhde) followed by epox1dat10n of the resulting alkene usmg 2

peracid (for example meta-chloroperbenzmc acid).
15 - A compound of formula (VIII) can be prepared By reacting a compound of formula
(XXV) with the anioo of eﬂ:ljrl acetate (which o'c_m be.prepa:red by the action of lithium
_ diisopropylamide on ethyl acetate) followed by'reduction of 'the fesuiting ester, or with, for )
| example, vinyl magnesmm Gngnard and subsequent hydroboratmn (for example cathechol . @;%
borane)/ox.ldatlon (for example hydrogen peroxide) of the alkene. ' () .
20 A compound of formula (}X) can be prepared from a compound of formula (XXIV)

in a similar way as for compound (VI). _

A compound of formula (X) can be prepared by reacting a compound of formula

XV - | | -
'HO-——R*R’C—C—F—=CR’R®  (XXV1)
] : - H, ' :
4
| R |
25 witha peracid (for exaniple meta-chloroperbenzoic acid), followed by selective activation

of the primary alcohol as a leaving group (for example nosyloxy).

Further, compounds of formula (I) and (Ia) can be prcpared by or by routine |

~ adaptation of: the routes descnbed above, methods described in the art, or the Bxamples



In a farther aspect the present invention provides a process for
preparing 4-(3,4- 10 di chl orophenoxy) pi peri dine conprising reacting
4- hydr oxypi peridine with a suitable base |Isuch as an alkali netal
(preferably sodium or potassiun)501.10 al koxi de {such as a C4.10
tertiary al koxide (for exanple évc4-6 tertiary al koxide)], for

| exanpletitaileaGs] The itbmedtbONEARAQT AL ASSE dith oIS ABHINL oBcan be -

- 50-90'C, or at ref

-octanoxi de) 'i-n a sui table solvent {such as: an ether for exanpl e

t et r aigRATed BY BHNS OF Adariips rethedshlesgibeddnehd art.an aromati ¢ sol vent
such-as 15 toluene] . ar m xture of t.hese.sal vents} .at room

'E e#pe_r ature a(%ﬂ%aséaa Cﬁ‘g}?ﬁ ﬁnﬁaﬁﬁ%ﬁeﬁ’ﬁ % P{?rvﬁeg(?vﬁﬁwg EaPrERsg R34
wth'dicmofﬂpﬁéﬂdxwi}éeﬁdiﬁ@&&ﬁﬁﬁﬁﬁ ehetkerd Jrenperature in the ‘range

1 ux of the solvent "used. In a still further aspect
t e pr eséneadtimgehhydraxypipaidies withprsuitelsle bheor inpr sjitable sglvént at room

- (3, 4-dichl org%gmox pi peridine conprising reacting -

. C4-1 0 tertiary alkoxide), for e

4- hydroxyptff’%1 ﬁF ™ th a suitable 20 base (such as an alkali

netal (Br efcghigdiné RBRAIrEEb pf ARz h1iR A€ »
B RS Plo BRI RRP] Wbl RaRpla ISR, |

C4- 6 tert itamperatkoii the rangecf0-9¢F Canphtaefiot afticsolverrusetut oxi de} in a

sui table solvent f su as: an.ether [for. exanple _C tetrahydrofuran
o rothyl IDer Bithen apPe P RGP RO o5 PSS GEOHBSEOE(dene]

a . ) o i o] c} - - I-
Ot by BRI R bl AT RSO i nt Witk ¢ it 1LY
50- 9('stsh awanadkatiedetak (ot ferdvdy salivmntr potesiyma (.o dklatidg]such asa Chyp

"1, 2-di-chl orp- 4-fl uorobenzene. Exanples qf _tertiary al koxides are” -
 pot adSER AKPEIB{IPERIATDIS A4 #stHaD) ke Eds]. f6T FATHP POBRYRIGH de. 1n

anot [ Qi% D5 0S8R 4 enkd . : . ;
|ore|ot<':ﬂ1)r‘€1 R e R 3?“’%@%‘1@2%{??@1‘?% ?ﬁgﬁ%cfg%, &l ther
i nt elffredikatple teifatfydrafutan of vigthyl(Rutdbusylesiekl] 44 Jrodetic selyetie]sedtmasar e

' vel and. these internedi ates,, and processes T ei.r preparation,
e ﬁ?lawﬂ@aagyxm?.Pﬁt%esq v sata?mgtt?@p?rﬂ%{lﬁoﬁ"aéélea%i%ﬁw

conpeundse 8 ploBfcddt¥ gmemitﬁqvaedie@wmﬂﬁo@&eﬂﬁ e%ﬁ%iﬁgefxﬁﬁée in 1
parti cul ar, -ag nmodul ators of chenoki ne receptor (especl y CCR3§
act i wirge, 5090 Cpayatireflus efithesolvert usedeat ment  of aut oi mmune,
inflanmatqry, .proljiferative or hyperproliferative di seases, .or

i munol ogi &ISPﬁ- T SFRGF m%@a@%(wwvﬁ €5 BPERCEFSIIRT Breparing 4-
tran j: ; i b7 Yol

Syt S TSR SRRy ber A8 Uit R G O BN Wil £t
@e) (uteefsuelspi amilialy ntetd (piefabdysodinnver phitssmegCiaf alkbxidaysich as a

LY D DB S o PRI %, LR Pl

example potassium fers-butoxide} in a suitable solvent {such as: an ether [for example
tetrahydrofuran or mefhyl_iert—butyl ester], an aromatic solvent [such z{s toluene] ora
mixture of these solvents} at room temperature (10-30°C), and heating the mixture so
25  produced 0.2 temperature in the range 50-90°C, or at reflix of .thc solvent used, and
- adding 1,2-dichloro-4-fluorobenzene.
_ 'Exémples of tertiary alkoxides are potassium zer-butoxide and potassium 3,7-

dimethyl-3-octanoxide. | _' | | _

| " In another aspect the present invention provides processes for the preparatioﬁ of
30 compounds of formula () and (2). o | |
- The intennediatés_ of formula (VI), (VII) and (VIII) defined herein are novel and
- these intermediates, and processes for the:r preparation, are proifided as further features of

the invention.



allergic, intrinsic, extrinsic or dust asthma, particularly chronic
or inveterate asthma 10 (for exanple |ate asthnma or airways

hyper -responsi veness) }; bronchitis {such as eosinophilic

- bronchitis}; acute, allergic, atrophic rhinitis or chronic rhlnitis
ineluding rhinitis caseosa, hyﬁﬁ?trophlc rhinitis, rhinitis

| t . . - ’
Thinitis ) nerElepbid R, Suepii st St %@?@%ﬁs@mﬁﬁﬁm is
or scmafdalst@s st bﬁdniblﬁﬁ@rec@ﬂ@ﬁ@ﬁ[ﬁelmaﬂl@l TCR 3 ackivity Udidngay be fiddia theS
nervosa (ha%/ fever) or vasonotor .rhinitis; sarcoidosis; farmer's

lung Heegear of adolngmens, yslammaten, pwgrp@‘gﬂ @hmemrghﬁsratmghseases or

i-di op t ant | SSI t|V|t 1reat nent
o Ch o B P ARENIPL A P LULB o Rt lent b Rt

- ai 5 wayad Akqiirld bestdleficdueeSyrbuab (Af123)).( bone and joints) arthri des
i ncluding -rheumatic, infectious, autoinmiume, seronegative: 20

spondy| oar ﬁh@wm@a@@&@@fﬂ@samﬂumsmge spondylitis, psoriatic -
‘arth B d
P e, SR B h 0By S

at opi ¢ de{KRinaty Giseazd (COPD) GRICHBE irtdversile OIOTD); GGAAMLQUSh as bronchial,
derm tides, seborrhoetic dermatitis, Lichen planus, Phenphigus, L

buI | ous Phesishingdmsic, eEp'de:romiuytsaS&m phuisalarkyrahrome pninvafgitoashmas, S
culi tI es ervyt m cut aneou 5 eosi no
et a do5 peeall B5E im0t BERRYTORyFRPeonsy ot LSh Ay
tract) Cosdihibilt 5r8ASHRsS P aORE] dllefuic, WADHRARRAINItCordARSAI0 YRRLR ihdlhding .
mastocytosis, Crohn's di Sease, ulcerattve colitis, irritable bowel /_) %

~ di sease dnmm@@dset)s&e hapertrophic ehlgl’tlssrmmtls puvderda, ehinitis siceacorahiaittsr o m
th t | t 5
(A1 ogr aledeama oG T e P g B T R B xatpl .

transpl agtaidb@Bmbianolit ARRYis o 8@blouldus ¥Bihitis) s3Sond) M@ HEBHEIANN $hghitisOr
cornea; or chronic graft versus host disease; and/or 37. % (ot her .

LL

. ti%sues oervdias@ay é@)er)mrmmr thivikissaseidasist firples’s slmh@mﬂsmhxted

th I def. Al DS
& oor dor SpSab el FRIRRSE: HNRE HERERH BT PRl rubiiBye
cryt hemah asKg, trEBRRhIPE Pirénib B Mbddisted WHBSHNARIMAtorg rc@is{mﬁmnstdfﬁﬁe |
di abet es, nephrotlc ndrome, cosinophilia fascitis,” hyper |IgE

syndronealrWEYd@'pa@@gc fsmdhct%isloluelp,ronat ous | eprosy), Peridontal

di d th t

di sor W 55 ild S’%@ﬁ&ﬁﬁ%ﬁﬁ'%ﬁ Bk Bt B LS SRR Aot o
appo H - aps Spafifi M@&ng@péﬁ@ml& r}%@hﬁﬁ@hrtﬁhﬁh@éﬂfééiﬁf’

di sorders. The conpounds of the invention may ‘al so be used .
control aissasg), Belgetds dJsgaﬁp,tS]ngren 8 syndrome or systemic sclerosis; ‘ =

(3)  (skin and eyes) psoriasis, atopic dermatitis, contact dermatitis or other eczmatous ' &“)

- dermitides, sebonhoetm dermatms Lichen planus, Phemphigus, bullous Phemphigus,

Epldermolysm bullosa urticaria, angmdermas vascuhtldes eryﬂ:lemas, cutaneous

25 eosinophilias, uveitis, Alopecia areata or vernal conjunctivitis;

4 (gastro,intestinai tract) Coeliac disease, proctitis, eosinophilic gastro-enteritis,
mastocjftdsis, Crohn’s disease, uléeratfve colitis, irritable bowel disease or food-
related allerg1es which have effects remote ﬁom the gut (for example rmgra:me
rhmms or eczema) ' _

30 G (Allograft re_]ectlon) acute and chronic followmg, for example, transplantation of
kidney, heart, liver, lung, bone marrow, skin or co_mea, or chrqmc graft versus host

disease; and/or



10 of what is comonly referred to as a cold (for exanple a sign
and/ or synptomof a common cold or influenza or other associated
respiratory virus infection). According to a further feature of the
i nvention there is provided a conpound of formula (1) or (la), or a
pharmaceutical ly acceptable sal% t hereof or a solvate thereof, for
use in a method of treatment of °4 warm bl ooded ani mal (such as man) -
by t g ' i : ] .2 .

et U e B O e PP (basc R D elsBis ol ori,
nmodul at i Agguited folanmmdeBdentyos yrslioimey (AIDeEppes dibdrierCCRRE e gk Or
activity) .or _antagonjsing H. in a warm bl goded animal , such as;
man, in ?QSE%BH%SB{S%&F ﬂﬂ:}’ﬁsj’ e%EhWtO%n%ﬁﬁtg@@toaﬁml@@é!mwtheﬁw_
sai d ani ; | C : g 1)
or (la) ,g%ls’?%ﬁggﬁggﬂg%ﬁeg%ﬁgg}g@%%%f ’agl e gg’ﬁlta?{ﬁ%%g %ﬁ%%’%ﬁ%‘ﬁ% :
t Ber eof leffiogy (suvlens lepromitens lepmei ) Peridoolndisase] Sebaryhendroriaul a J) or
(1a), or..a pha macbeutical |y acceptable salt thereof or a solvate

t her eof ,ld]PB?TBEFSé‘I%fQ OFYRRGPIERTPREE Or|disosdas REhegmensaaligyslel nvent i on

provi des t f . La) . or a. .
Phar macout o4 T SedEar BERANALePhe oloTt] Bubddnifh pnd vl b Shefie s |
t he nmatnhant bflaldergitSlisdrdasmedi cament for use in therapy (for example
modul at i ng, chenoki ne receptor activity (especially CCR3 receptor

act i vi ty) i hscopmoageneithe grveption may alzg bausediscrsairghs pigh and/ge sympiem

73 vt G B e Rl I (B el 3 B on ERPRBU o v cor

I n t hemaeuhldohd b indluehzacor Rt aavtelated respitiseryivirus efectd)L r eat ment  of
(1) (the respiratory tract) obstructive di seases of airways

i ncl udi ngAcsarding o HEset aiweof Hhairsatiey thire sasevidebreympewndplas

irr e.\f&ﬁ-rﬁjlg LI? ogﬁfgf,))og aiﬁ&%eﬁ&#lﬁg &?éep?a{l/)%g %ﬁ'ﬂ !sreof 811 21 ?cﬁ%ftg F]:éei{e tf-rfions c,

C

extrinsic sthnma, par ronrc or Tnve & 4St hma
- 38 ukd bra @xHH o tleain®nf6f H@rn blcidedayisnd {Reh a5 8RAPBE theesss) |,
bronchitis {such _as _eosinophilic bronchitis); acute, allergic,

&% r opmrlvdinginsppidad)- chronic rhinitis including rhiniti-s caseosa,
hypertrophi ¢ i niti B0l L [ ta, Lhinitis S rrhinitis
medi canmen ggglfﬂréjf?‘oe{r %“,ﬁ%&gﬁrﬁ |¢1§{®§ P %gr?clﬁkt}%f’%[%gg %%%%ﬁ%ogﬁ?%?i%e%@ or
S ps &tdﬁmnmrggmakmerrbbépﬁomcﬁsﬁy (ﬁs%eﬂiﬂlsSCCRB eddptor asBABHad

rhintis including rhinitis nervosa (hay fever) or vasonotor .

r hi npRiegenisiag &, dba warmibleqed animal wch a8 megy mnsad ofi puddrainenigehich

e e e R S

SOocCl at'e

2ot | @yeR (i), or 6 phdirhiceatcally dobeptabile EABMSToF of @bslogetdiedinduced cough;
The inventioh also proﬁdes' a compound of the formula (I) or (Ia.), OT &
pharmaceutically acceptablé salt thereof or a solvate there_:o_f; for use as a medicament.
| In another aspect the invention provides the use of a compound of formula .(I) or
(Ia), lorla pharmaceutically acceptable salt thereof or a solvate thereof, in the manufacture
25  of a medicament for userin therapy (for example modulating chemolciﬁe receptor activity
(especially CCR3 receptor activity), or antagonising H1, in a warm blodded animal, such
as man). | '
The invention further provides the use of a compound of formula {4y 'or‘(Ia), ora
| phatrﬁaceutically acceptable salt thereof, in tﬁe manufacture of a medicament for use in the
30 treatment of: - o | | 7
(1) (the respiratory tract) obsiructive diseases of airways including: chronic obstruciive
. pulmonary disease (COPD) (such as .iri'_éversible COPD); asﬂ:ma {such as brpnchial-,

allergic, intrinsic, extrinsic or_‘du_st asthma, particularly chronic or inveterate asthma



10 (2) (bone and joints) arthrides including rheumatic, infectious,
aut oi nmune, seronegative spondyl oart hropat hi es (such as ankyl osi ng
spondylitis, psori atic arthritis or Reiter's disease), Behcet's

- diseas€, Sjogren's syndrone or systemic sclerosis; (3) (skin and
eyes) psoriasis, at opi.c dermati BBs cont.act derrratltls or ‘other
ecznat o der gees sebor.rhoetic dermatitis, Li chen pI anus,
Phenphi g@%r SHUTH PR FEEays 'BCWH@PW?}S chifs{suchas
urticar '%sm@ﬁ&iﬂ@@%ﬂ&&l )l\iVé’cﬁ@é“aHEf S trEhME RERRE or CHf o%ﬂex%lrﬁhs ludm
~eosnophilias, -uveitis, opecia aréata or vernal conjunctl Vit %4)
- (gast: rou‘hmets& ¢asedsag h)qmri)'oph)erhlmdns,dhﬂnm;wumm;mlmmmcemsr ﬂmmhsl ic.

~ gastro- ent r| ti nmas S hn' s di sease, ‘ul cerative
~colitis,™ ‘ﬂﬁ?’% 5}5‘6@:{ *}th éfé‘élglsdpafl@éa LIQUPOYS; éii’nélp‘r‘%?fgl es which
. have eff [ is-
of eczenﬁﬁ%ﬁﬁ?ﬂ%ﬁ%‘?ﬁ%@%e%ﬁﬁ°@gﬂ§ RN st DS ity Bt
- for exameresa(hanpeuor atdomutaf thiifig seyoidosiar farmbi’ ¥ Rihg ahd Bgatebone

mar r ow, cgkln or. C? r}ea ;or_.chr.onic (%raft ver sus, host di sease; .
and/ or (B5eagesi Rl PeiyRels fyoidilura d&spathicipigrstiial Bueymoniss antitpssive pI e

scl er osi gy, *i-%’aﬂﬁ&i Qi Suc%o%gh/*gswa& 1£tb§}s ERaNiony %9%0”9 |

(AIDS), Lupus disor ers upus — erythemato or 'syste
[ upus) vy erbit@gasic mﬁs:hdrmﬁgh,s thyroiditis, myasthenia gravis, = &%
dlabetes nephrotlc syndrone e05|noph|I|a fascitis, hyper

|1éE $9h dbemeand jpizs)sataridss ingTuging hpvmabs, é’%f§°t|1‘§1§r FHgimmyme; pereRtEative

‘ dlsease V 1SV

i sor e ESEpARNAER T ARRADE: sR AR BOPRENBABBRBNAL )

as man. diseage)f Belidet's daspes Bjoara0ipadashobr §ietemib acledosispr (1a), or a %
pharmaceutically _acceptable salt thereof, is useful in the : :

~ treat(Fer{tkiBRnd syemasqéasin afézﬁwaif-*@ﬁem% pontapt deFgpiatis orj giherieagmatous

e o gl Sy AR RV AL Y el WAL BT
i niti $;ﬁ¢1¢1ﬁidlyfkhmmbj,txﬁucmal elﬁgbaennaa,wa@@ﬂitme@éryﬂiuml drtaddotg ti s,
such as rhinitis caseosa, hypertrophic rhinitis, rhinitis

pur al ente8sinpphia% VYL cAlpPeFia aFal oF AR GPRNREREBSa; menbr anous
A hinitis -
s R 's”'_t s

nervosa mhisdeyt@ys Crolal’s dheaapuleératiid Solitlssirritable ovadl uisleas‘ewrtth@d
aspect a compound of forrmula (1) or (la), _or afphar maceutically
accept aBFlatesallergipewhish haye effects ramate froputhe pub(fepstample BigRiPg, ~ The

esent o0 provides. the use of a conpound of forrmula (I)
% rhﬂt%ﬁ&l&% n)gceut.i cally acceptable salt thereof, in the

rran Uf(ﬁ): t(lle geft @ dﬁfﬁdﬁpﬁﬁaﬁndf dhirortl6 €ollowing, for example, transplantation of

kidney, heart, liver, lung, bone marrow, skin or cornea; or chronic graft versus host | (\)

. disease; and/or

| (6) (other tissues or disezises) Alzheimer’s disease, multiple sclerosis, atherosclerosis

25 ~ Acquired Immunodeﬁmency Syndrome (AIDS), Lupus disorders (such as lupus
| ' erythematosus or systemic Iupus) erythematosus Hashimoto’s thyroiditis, myasthema |
~ gravis, type 1 diabetes, nephrotic syndrome, eosmophlha fascitis, hyper IgE syndrome,
leprosy (such as lepromatous leprosy), Peridontal disease, sezary syndrome 1dJopathlc
thrombocytopenia pupura or dlSOl‘dBIS of the menstrual cycle, ' |
30 m a warm blooded animal, such as man.
‘ Tna further aspect 2 compound of formula (I) or (Ia), ora pharmaceuncally
éccéptable salt thereof, is useful in the treatmenit of asthma {such as bronchial, allgrgic,

intrinsic, extrinsic or dust ast}nﬁa, particularly chronic or inveterate asthma (for example



10 the treatnent of asthma or rhinitis. The present invention
ffirther provides a nethod of treating a chenol dne nedi ated disease
state (especially a CCR3 nedi ated di sease state, especially asthmg)
in a warm blooded ani mal, such as nman, which conprises

. admnistering to- a marmal in negd of such treatment an effective -

anount of a corrpound of formula (1) or (la), or a pharmaceutically
15 acle@msm@orsmaxsﬁve@emesmnsmnm)}e ot Hgntisf {mdlmdmg datte tablergss a

corrpo nd.of t nventi o har mace | | bl e salt
t her €t ng'c &5 @W@Fe%?haﬂhmﬁﬁéaﬁ?é%iaa&% %Crglé‘t‘ﬁ%m a warm
bl oodaguRRiaNBinitis lsfdaa 851hifHE melitaRRbiosSUh&h LR ﬂﬁﬂffi uﬁhﬁ'ﬂﬁﬁ' ne
recept or (for exanpl e CCR3 receptor) activity or nt agont sithg Hl,

sai d drpRpod; @mnqlg ongseralompriboamoul dtiedision sm@mrIdW1m sbasshaAnkiaits

: Tﬁef’é‘% CBREh El wBpSEEETn  Sm Rl oS L
Formia (1 ord Wﬁﬁ?"’%‘%&ﬁ‘é@ﬁaﬁ?‘é GORERREE) B GOMOOH BBk fary

0.10

“recta
.Co nrpo u n d S quorcﬁdms uBHw easummdma“yhd)mwmmw bat pﬁaﬂmacmﬁmaﬁy koapptabiasatthe

. or Olrﬁéﬁ ﬁp%ﬁ{lbﬂﬂﬁm%ﬁuﬁﬂﬁ%%%e re(;cléﬂrte ﬁ?)

% (per ce HWS FhiEdon 1

t her estemiabla salbtheatod, it mesfelin thatredtinent cbigarsﬂﬂnaa nt), and a -
phar maceut.cally acce; tabl adj uvant, diluent or carrier, a
finther as"bé@cl?re%/ E H‘(Péﬂfi/e?gﬁ e iPdoTRung gt B}T@@E‘s@) yrdfa) ore

prep
oy oion %%hfﬁiﬁég%%gﬁr E%?éf&{“%?%‘ﬁ% tyl SORRELARS of HoRaAGh NEwe i,
dérritbe trcfﬁmsahdfas@lmmomhﬂmtmde of admnistration, the.

phar maceutjcal corrp05| Liop Eﬁ IHP§¥£; gg&g@éﬁﬁﬁ@gﬂbggéggom 0. 05@;{3@99

nore from

RESLERER Vopeh Al o LR Prlelinfd ditbhas ke BRR Slel] STt (DT

bei ndlamieddnimalf atchlas aompodidhi wmpnfbeadﬁwmmlammmmﬁ bbaghof
be adm nistered jn standard panner for the

this invention
di seégeéﬁewamef%a o Tyqapog of & compewket igrmyladD) ori( Ky, anhsreagsytically

ti@pl %@Ee{;;&aﬁﬂ@&l@&eréo?of vatl g &ypd/ or airways or to the skin), oral,

parent era mnistration. For 40 . these purposes the

f I
for mibeEee §0 "’}hgfegf f@%@é@f‘é@euﬁg%ee@ﬁe%t BEW@F@%?%%PJ@%&] HeRBbus
re@ép%&lﬁ bRy Sr

povvders pposi tories I ntments dr op ter
I nj eahtagbrismgU®hsaid ingedient isynosahliy foomalabed ﬁmpermlancmmth @taﬁdurﬂ abl e

: ceutical .conposition of thjs invention is one suitable for
ggal g%ga]ﬁa,c,quqqlgfarcgﬁe %aﬁﬂe}@am@}é%ﬁ tiqug exarrpl e a t abl et or

=2l

capsul e ""‘Th% foé% Ht%epf%\@&efﬂe px%ﬁedt'ﬂ%nﬁﬂﬂ E{ci m}ﬁ: hideutic

i ngredi ent. n anot her ect a pharmaceut| (1 on of the
| nvembmpnsmen uﬂmcl'smmpﬂﬁeea tompound of the formula (I) or (Ia) or apharmaceuncally

acceptable salt thereof or a solvate thereof (acﬁve ingredient), and a phannaceutlcally
acceptable adjuvant, diluent or carrier. In a further aspect the present invention provides a
25 proces;v, for the preparatién of said composition which comprises rmxmg active ingredient
W1th a pha_mlacéutically accepiable adjuva_nf, diluent or carrier. Depending on the mode of
adminis&atibn,.__the ﬁharmaceutical composition will preferably comprise from 0.05 to 99
Yow (per cent by wéight) more preferably from 0.05 to 30 %W; still more preférably from
0.10 to 70 %w, and even more preferably from 0.10 to 50 %W of active ingredient, alt

30 percentages by weight bemg based on total composition.

The phannaceuncal composmons of this mventlon may be admmlstered in standard
manner for the disease condmon that it is desired to trcat, for example by toplcal (such as

- 1o the lﬁng and/or airw_aYs or to the skin), oral, rectal or parenteral administration. For



10 i ntravenous, subcutaneous or intranuscular injection. Each

patient may receive, for exanple, an intravenous, subcutaneous or

i ntramuscul ar dose of 0.01ngkg-1 to 100ngkg-1 of the conpound,

. preferably in the range  of 0. l%lég to 20ngkg" of this invention,
~the composition being adm ni ste 1to 4 tinmes per day The

intraygl dos | ven b' 5 |
neane top Bpor A6 LaRaRUS. 8 fid AT B 1R REet 158 |
be gi wetintbyhectonti of on sxarhplé,Usk@s0lspUB pawde Tl &fors] BBlets, capsules,
Alternatively each patient will receive a daily oral dosé ~which i's

appr oXTTHES: PPy detfugiianlehadrepus ve odxselptipay erqusparsionsgEpid) weulsions,

~conpo i-ne. 4 ti er d The: vent i on
oo TP BRI Ol BB, Sl b SRR ShadRhe ES NGRS
206 V\/ﬁr@lﬂ'ysd]ﬁﬁ@ﬁsorgﬁ@kﬁﬂoﬁ her wi se: (|) V\/nen gi ven, 1H NVR dat a |s :
“quoted and is_ in the formof delta val ues for major (r)R,

di agnost i cApvigeblsohagnasentiqah compesitioreef this inventiogppone mﬂablmfmeomb a

Qe T e T R

( CO30®)npr 1o¥ arfivd M@rediddnyent unl ess -ot hervm se stated; 25 .(it)

nmass spectra VB) were ran with an el ectron energy of 70 el ectron - e

vol'ts in theanstikeriagpdct &Qhars'atcwdwak @mipositits oftheqivenidon Bobe exippbtafoe G
| cated ionisati was..effected by el ectron inpact :

wh
Ef) Waf’%iofus’a{] ﬁﬁltﬁloerﬁ)BﬁPHWEﬁfn“(ggﬁﬁ)mﬁFn%ectrospray (ESI); where

val ues f or EEdZpaieat Bhy Steiva SRR bRAhYle O HiraOftfonehingRuthidns 8t € t he
parent -nass are reported, and un ess ot herw s€ stated the mass ion »

quot ethtiagwushdandsse of 0.01mgks tcotﬂﬂn@cg( Mikfercorfibuny, pregerably irethamange

Ao | PSR ARt e RRoR e Pompatio stk ermhrarrg 1040 1 1°

~ Devel gpRBpén dayNhe ibtkatbnii] ﬁ%uﬁh@dﬁ%ﬁﬁﬁ@ﬁﬂ%x’%ﬁm H@é’%ﬁb@@ﬁé&b PLC
was conduct ed"using a Symmetry, 41 NovaPak or Xterra reverse phase

s13 i cmeand Qfmboltaamijec(lm) Alernhbvdly Wienigtratxinowy date mapbagven by dontaPOhs
At di hyl - sul.f oxi.de: DVF . .

e FRESOH P AP aE e AsrA g AP pRten 3l o ine i etlose

l'i qui qfhﬁ:’llﬁ@ﬁ?ﬁ:@ﬂih?ﬂ%l% e&@%l@ﬁﬁﬁ'tﬁd d%ﬁl%‘ztﬂhﬁétﬁeraivdé'é MR lcBpolifbd baHE Y|

et her. Preparation
(2R) - Rdmmsmﬁzre@l[tdil(t@}wiﬁdrdiﬁ orophenoxy) pi peridi n-1-yl | propan- 2- ol
‘Step 1:

2-((2,9)- 3T{ﬂaw(venﬂoraw%tl%‘t 8 Hé"r?f}%??ﬂ??ﬁ‘é? foffomving 9?‘]‘ %ﬂ%ﬁm&t}%w}

| it') which, unless stated otherwise: -
) when given, 'H NMR data is quoted and is in the form of delta values for major

diagnostic protons, given in parts per million (ppm) relative to tetramcthyisﬂane (TMS) as ( )
an internal standard, determined at 300MHz or 400MHz using perdenterio DMSO-D6
" (CD3;SOCD;), methanol-D4 (CD;0D) or CDCI; as the solvent unless otherwise stated;

25 (if) mass spectra (MS) were run with an electron energy of 70 electron volts in the
chemical iondsation (CI) mode using a direct exposure probe; where indicated ionisation
was effected by electron hﬁpact (ED or fast atom bombatdment (FAB) or electrospray

~ (ESI); where values for m/z are given, generally only ions whi‘ch‘ indicate the parent mass
are reported, and unless otherwise stated the mass ion quoted is the positive mass ion - N

30 e | I |
o (iif) the tlﬂe and sub-title compounds of the examples and methods were named using the
ACD/Index name program verszon 4.55 from Advanced Chetmstry Development, Inc;
o (1v) unless stated otherwise, reverse phase HPL.C was conducted using a Symmetry,



i
ol

?

I soindo le-1,3(2B)-dione CL O Cl:a ~C ?Ho N ~~N~P O
(R -2-(Xiranyl methyl)-1Hisoindole-1, 3(2H)-di one (Tetrahedron
Asymretry, 10 1996, 7, 1641, 5g) in a mxture of 50 n|I -of et hanol

. and 15 m .of DMF was treated with 4-

(3, 4-di chl orophenoxy) - pi peri di ne é69) The mxture was sti rred

- overni g_ggﬁﬁfma%ggggggs azﬁlcamﬁm%@ #&I on was concentrated under

-vacuum an e resi eotro wice with toluene. The crude
mat er i(@) ﬂlwsllmngfabbrévmylonhamrmédzgr aphy (ethyl acetate) to give the
subti t l.e—conpound Ll ow oil 15 NS (APCI) 449/ 451 (1\4+W'H

2 Q7 (1Ll

o9 BN Ty R e TR o Sl VO TER o Flpbyohirgg

(11Q7 ?1,51315?? 22 S T hegfhe Qe entdAhtobEphy Ve PR aats
-3 1M3h}4 tdrtdiultxireﬂmhenoxy) pi peyi di n-1-yI] pr opan- 2-ol

(2R) - | 1 HAIBB- 3-

OH NH-S—ao—2

(S)-2-[3-[4-7(3, 4 Di chl or ophei i oxy)-I -p| per| d| nyI] 2- hydr oxypropyl ] -
| Hisoindole- | X28)-dione (49) $ 32 ggi 00m ) was treated with
20 ni | of ‘hydrazi ne nonchydrate he resultl ng m xture was
refl uxed f ¢ZRBh-Adne-3-pa¢3, tatichioophankepipaidif-1 1yl pragn-Fble 42

cet Aol Lo 48 T HEl L reBBGE RSt LI ORGP R AR L
soI i dg%ogﬂégp??ﬁ&g?g (2.59). Ms (APClI) 319/321 (MtH)+ 1HNWR 8

'NNM 6 é@@ﬁs) 7 <92‘xﬁ7108111(621|q pressyee GL 77-7. 70 (2HDMBO 7, ﬂﬁnf(thﬂsuln&:)x,lde

(cocl 7.00 (111 d) -6.75 (1H, dd), 4.00 (111, app.
Sept.), 5 3.74-3.62 (lll,c1 -2.840(1 ‘m,; 2.82 (111, d),
2.72-2.61 (111, rr) 2.65 (1 6@H 111, m,
' 2.46-2. 21(311 , 2.06-1. 1.72 (211, m.
Preparation 2 PAM

. (R)-Z—(Oxuanyhnethyl)-IIH_-isoindole-1,3(2H)—dione (Tetrahedron dsymmetry,

10 1996, 7, 1641, 5g) in a mixture of 50 ml of ethanol and 15 ml of DMF was treated with 4-
(3,4-dichlorophenoxy)-piperidine (6g). The mixture was stirred overnight at room
temperature. The solution was concentrated under vactum and the residue was azeotroped
twice with toluerie. The crude material was purified by chromatography (ethyl acetate) to
give the subtitle compound as a yellow oil. » |

15 - MS (APCI) 445/451 MHHY

C. HNMR § (CDCls) 7.92-7.81(2H, m), 7.77-1.70 (2H m), 7.30 (1H d) 6.98 (1H,

1), 6.74 (11, df), 4.34-4.20 (1H, m), 4.09-3.97 (1H, m), 3.83 (1H, dd), 3.73 (1H, dd), 2.93-
2.79 (1H, m), 2.73-2.60 (1H, m), 2.59-2.37 (3H, m), 2.31 (1K, ¢), 2.02-1.86 (2H , m), 1.86-
167 QH,m). | | |
20 S 7
Step 2: (2R)-1-amino-3-[4-(3,4-dichlorophenoxy)piperidin-1-yi]propan-2-ol

ct 0 oH
KN AUNH,

(S) -2-[3-[4-(3, 4-D1chlorophenoxy) 1—p1pend1ny1] -2- hydroxypropyl] IH-lsomdole—
1,3(2H)- dione (4g) in ethanol (100ml) was treated with 20 ml of hydramne monohydrate

- 25 and the resulting mixture was refluxed for 3h. The react_lon was cooled and filtered. The




4- Am no- 1-[ 4- (3, 4-di chl or ophenoxy) pi peri din-1-yl]butan-2-ol "1 10
Step 1:

2-{4-[4- (3, 4-di chl orophenoxy) pi peri di n-1-yl]-3-hydroxybutyl }-1Hi 50|
ndol e- 1,3(2H)-dione C 0 ) -0 1 OHo OA mxture of - _

4- (3, 4-di chl or ophenoxy) p| perl di @ (WO 0058305, WD 0177101). (4.40g)
and’ 2-( 2- oxi r an- 2- Ieth 1H-|50| ndol e- 1, 3(211) dione (J. Med. -
Chem giagwas q@PQ@% qpxy dugt mﬁgt)hrpma@ngmh@d (4tBg) askipteMbmgise ther ed

at - 60 ]@D%P t ft overnight. The -
for rregdé X g a-mﬁrgﬁ%ﬁ ‘%Fl‘@%?Bﬁ‘%gﬁ& gﬁﬁﬁw rtglégﬁed with cold .
et hanol. anM Amﬂ)gmg,emm-mg to afford the sub- t|tIe corrpound as a
“white sol i 8{?{1\@0 &:ﬁal r- APCl ) 463/465 (MtH)} 20 "H NWVR 8 . - -

(DVBO) 7.9 Clhy. 31?1 )(19!9(5513 d)7625 (1H144), 4)00 (BHOp( sdt.),

99 35Y écﬁnﬁfﬂﬁ T i3 0l 0l B ol Ted G o0

& am o ol 3 A R BRI} (PP R A B2 01 o0

4-am no- I - dic rophenox

OH 25 C N NHB A sol ution of mixture of _ S '
2-{4-[ 4- (3, 4- di chl or ophenoxy) pi er|d|n 1-yl]- 3- ' _ '
hydr oxybut yl } -1Hi soi ndol e- 1, 3( (3.00g) in a mxture of o

ethanol (7 AthhodNth.(33 mwfsg@gﬁmﬁﬁdﬁm@um gps heated at &

refl ux 4h. The was co and e solvents renoved

urider Step Uli’n{4 e, 4—dm}ﬂhrephmxy)pnpanrdm-e¢lm-&ﬂydmwhm§ﬁ 1H-isoindole-

dichlgg&)@ .hane. The white solid was renoved by filtration and the .
filtr Fl%QFover sodlumsulfate The m xture was filtered and
the solvent was evapor ate@i t d the title, -compound as a .

yel low oi |l (:2.10g) which wa t flonther purification. in -
~the next step. 5 M (A ﬂnﬂ:jé "H NMR 6 (CDClS) 7.29
2 96-

(IH d), 6.96 (IH d), 676(IH dd) (111, ra) |
3.95-3.85 (IH m, 320300(2H in), 9(IH n, '2.78-2.63
(IH, m, 2.60-2.45 (1H, 41-2.23 (3H, n), 2.10-1.88 (2H,
1 88- 1. 70 A3rixtirs pf 443 Aedich mp@bmxyaglpemme BY 15880570 0877101)

A 0k bt 30 g Y AL BRI XN RloRES Sy &k (P Ched)! 1979,

15 22¢6), 631-9. 5.00g) in ethanol (50 ml) was stirred at 60°C for 12h. The mixture was |
cooled down and left overnight. The formed crystals were collécted by filtration, washed
with cold ethanol and dried under vacuum to afford the sub-title compound asa whlte solid
(3.0g). . - - | 2

" MS (APCI) 463/465 (M-i-H) B | n

20 'HNMRS (DMSO)7.90-7.80 (4H, m), 7.49 (1H, ), 7.25 (1L ), 6.97 (1H, ady, L)
4.53-4.33 (2H, m), 3.80-3.69 (15, m), 3.69-3.58 (2H, m), 2.77-2.60 (2H, m), 2.38-2.17
(4H, m), 1.94-1.84 (28, m), 1.85-1.75 (1H, m), 1.65-1.50 (3K, m).

Stép 2: 4-ami110-1—[4—(3,4—di¢blorophcnoxjr)piperidjn~i~y1]butan;2—ol
o Gl:©,0\o | o 7
A solution of mixture of 2- {4-[4 -(3 4—d1chlorophenoxy)p1pendm- -y1}-3-

' hydroxybutyl} 1 H-isoindole-1 3(2H)-d10ne (3.00g) in armxture of ethanol (75 mi) and

35% aqueous hyd_razme (15 ml) was heated at reflux 4h. The mixture was cooled down and

25

‘the solvents removed under vaecuum. The residue was tnturated with warm



Step 1: 4-(3, 4-dichl orophenoxy)-1I-(2-oxiran-2-ylethyl)piperidine
C Dao~CN cl A mxture of 4-(3,4-dichl orophenoxy) pi peridine (W
0058305, WO 0177101) 15 (2.00g), 2-(2-bronoethyl)oxirane (J Am
Chem Soc. 1981, 103, 7520-8) (1.36g) and . potassium carbonate (2.2
@) in acetone (20 m) was stirred at 50°C for 12h. The solvent was-

oty B T o BN B Bl R R SR et

dr i edscaen stiigs Bl s diltefdandh bk SniWAS efvhi;éﬁfe@qo @ngdttjizlg title
sol vent was evaporated to afford the sub-title conmpound as a

-yel | of®TBRIund2S 80IOWHILK. ek whtsbgvag ushd without funtber punifidaiionfn the next

25

the ngxt step. .C MB (APCl) 316/318 (M+H)+ 1H NVR 6 (CDC13) 7. 31
(IH, ﬁ%ﬁ 7. oo (1 H d), 6.75 (1H, dd), 4.27 (IH dquintet),

3.902- 2. 95 ¥AH, M%%?fﬁﬁ(}ﬁ; ¥t), 2.77-2.68 (2H, in), 2.57-2.49 (3H,
in), 2.39-2 3-1.94 (2H, ), 1.87-1.75 (2H, in),
1.77-1.72 (fiNMRrﬁ)(,CMIMZQ GH, @696 1H2H, GT6[PH, dd), 4.40-4.25 (1H, m),

cor 1S b £ by b S AL i Gy 2822 kS G aipocn 4
o TR AL RO 2109058 (R RGBS U o 507

The sol vent ‘was renoved under vacuum and the residue purified on

ZLprlcagel (0 to 10% 7N 44 -ammmoni a i n net hanol / di chl oromet hane) to
ord the t|tIe conpound as a YEPREHOB3 . (0.55g). MS (APCI) '

333/ 335 I H, 6.75 (IH,
dd), 4. 323'\4; 5 l\ﬁ%%&%@h?’é ’é&?‘g’ ?ﬁ!’ﬁﬂ &4 “tg’g 29‘%,‘ 2, 78 (111, Eu)
2. 76-Reh9: @HBL4-dihloPophtndkydQ ((2I-cbi1ralnﬁa- leZaB)piperdiine (1 H, m, 2.03-1.90
(211, m, 1.89-1.76 (211, rn? 174 61(111 rn), 154146(111
'm. Preparation 4 -

(2R)-I Ani i no-3-[4-(4-chlorg X 'Wnlyl]propanZol OH
.10 Prepared as described in Preparationd. -

A mixture of 4-(3,4-dichlorophenoxy)piperidine (WO 00583 05 /40, 0] 771 01 )
15 (2.00g), 2-(2-bromoethyl)oxirane (/. Am. Che_m. Soc. 1981, 103, 7520-8) (1.36g) and
- potassium carbonate (2.2 g) in acetone (20 ml) was stirred at 50°C for 12h. The solvent
was removed under vacuum. The residue was partiﬁonéd between water and ethyl acetate.
. The organic .Iayer was washed with water, brine aﬁd dried over magnesium sulfate, The
‘mixture was filtered and the solvent was evaporated to afford the sub-title compOuﬁd asa
20 yellow oil (2.50g) which was used without further purification in the next step.
MS (APCI) 316/318 (ME)" | | | |
- "H NMR & (CDCl) 7.31 (1H, d), 7.00 (1H, d), 6.75 (1H, dd), 4,27 (1H, dquintet),
- 3.02-2.95 (1K, m), 2.78 (1H, 1), 2.77-2.68 (2H, m), 2.57-2.49 (3H, m), 2.39-2.24 (ZH, m),
2.03-1.94 (2H, m), 1.87-1.75 (2H, m), 1.77-1.72 (1H, m), 1.73-1.61 (1H, m).

Step 2: 1-amino-4-[4-(3,4-dichlorophenoxy)piperidin-1-ylJoutan-2-0l
i,
. cl . N\/\(\NHZ
o : OH. | |
In a sealed metal tube, a solution of 4-(3, 4-d.ichlorophenoxy)—1-(2-oxi1'an-2-

ylethyl)piperidine (1.00g) in 7N ammoma in mcthanol (25 ml) was heated at 70°C for 12h.

30 ‘. The solvent was removed under vacuum and the remdue punﬁed on s1hcagel (O to 10% ™



"HNWR 5 (CD30D) 7.13 (21-L d), 6.80 (2H, d), 4.26 (IH, septet),
3.68-3.59 (1H, m, 2.77-2.65 (211, rn), 2.62 (111, dd), 2.46 (1H,
dd), 238224(4H m, 1.95-1. 85(211 m, 173-1 61(211 n. 15
Preparation 5 . -
(2R -i - Anai no- 3- [ 4- (4-chl or o-3- f4l4uorophenoxy) pi per| d| n-1-yl | propan 2 .
~ol" "FOI]H N,~~NH Prepared as described in Preparatlon 1. 20 -
VB ( Ewowspmhmwmﬂqmmma@e)(tw@m@the i compipund as Sydbw(oib, dd),
6. 77 ﬁgé—_}, ddd), 4.40 (111, quintet), 3.74 (111, ddd), 2.87-2.7S
(2H, g%72(111 dd), 2.56 (IH dd), 2.50-2.37 (4H, n) 2.08-
1.95 (211, MAPQL 833/437 *-rn). 25 Preparatiion 6
(2R)-| An3j no- 3- [4 (3, 4-di f:1 uor ophénoxy) pi peri di n-1- yljpropan 2- oI

:Cro-C NME NCAL) 7~B\II—IQIH Rf),e@ﬁ@ € ad), 695¢IHDéd), 486?2%7@61@&1!17)9”

1H, dt

( I%Nsﬁég‘ﬁ '}‘%(1% (%3(4?4 aﬂ ), %l’iﬁr" %%ﬁf%tn))) 2;51%2;5(53(111, ), g37.-.a; 27

%5050t A, 18180 it B codil sotafiat 6"

2R)-I Ami no- 3- [ 4- (3, 4-di chI or ophenoxy) pi peri di n-1-yl | propan-2-ol .
Stey 1. 4-(3,4-dichl orophenoxy) i peridi ne 4 Hydroxypl peridi ne (50g
494mmol ) was added porti onvvl se- ‘suspension of potassium

t ert -but ox THF ,ogm 10 ' ?3“43‘"2
t enper at ur(eﬁ{i AIumlgn : 3% gg& ﬂpﬁeﬁ ARPIReTHE %}JWQQ{‘@ reflux and ¥
1,2-dichloro-4 fl uorobenzene ﬁ ) added dropvm se over .30 -
m nutes. The m xture was stir yfor another | hour t hen-

cpl ed. down to room tenper aﬁ'ur s th ethyl acetate (SOOM{ j

?P?rmzre rvt\anpgrrédva\ilgdescni)Sg%r%l)eparlEon ;I')rganl ¢ phase was diluted

'H'NMR 8 (CD;0D) 7.13 (2H, ), 6.80 (2H, d), 4. 26 (1H, septet), 3.68-3.59 (11—1
m), 2.77-2.65 (2H, m), 2.62 (1H, dd), 2.46 (1H, dd), 2.38-2.24 (4H m), 1.95-1.85 (2H, m),
1.73-1.61 (2H m).

15

‘ Pregafation 5 : _
(2R)-1 —Amino—3—[4-(4-chloro-3 -fluorophenoxy)piperidin-1-yljpropan-2-ol

jieaes N

_ _ Prepared as descnbed in Preparation 1. R R : o
0 'MS(ESI)303/305 M) T o (__)

'HNMR & (CD;0D) 7.32 (1H, t), 6.86 (1K, dd), 6.77 (18, ddd), 4.40 (IH qumtet), |
- 3.74 (1H, ddd), 2.87-2.75 (2H, m), 2. 72 (1H, dd), 2.56 (1H, dd), 2 50-2.37 (4H, m) 2.08-
1.95 (2H m), 1.85-1.72 (2H, m). ’

25 ' : - - - Preparation 6
(ZR) 1-Amino-3- [4—(3 4- d1ﬂuorophenoxy)p1pendm— -yl]propan—2-01 '

X GWNH

Prepared as descnbed in Preparatlon 1

MS (BSD 287 MHE)"



with ethyl acetate (500m ) and extracted with I M hydrochloric acid
(200m ), The aqueous 15 extract was adjusted to pH>l 0 by addition
of a solution of sodium hydroxide and extracted twice with
tert-butyl methyl ether (750m). dhe organi c extracts were dried over

~magnesi um sul fate, filtered and Concentrated under vacuumto yield

t he sub-ti tH VR la(gar i it he
next step. M5 CESI; 246/)328 Emngrngg QMWF ﬁbd)\/\/é$5u§@91& r@U:g-%tlgs((?ll-{l

7saptet), BIS0-3Y1 (BEL8),(3.38-2.d8)2HAnR 2. 75 @, @EH,2. 53 (1H, 31dj,5! 112134 (¢1) ,

L7 oty rthoa Attt o010 (A A erna

)

(100,

4- hydr oxypi peri di ne (50g, 494mml) in TI-1F (200m) was added - 25 to
a stirred suspension of potassiumtert-butoxide (I 10.9g, 990rnnol)
i® TIIF (650 ) at room tenper @repaeatind? washed in with TEF (50nm).

The result Xt ur stitred under, mtrogen for 20 m nutes.

1, 2-Di chI oflglh% kedhicdh h@ gphengs nrhylEerea-20ld t he

resul t x for 90 mnutes. The reaction
%@64‘0 gﬂﬁgﬁtﬁﬂo )p{p%dﬁle

mxtu r oo enperature and water (500m ) added. The

| ayers meré-l—h&lp@qqﬁ@dam{m@,m%ﬁjmmmaﬁ eddpdedrtséhvwis®m 4 figredr gani c
fraction.,The materjal was then partitioned hetween MIBE and 10%

aqueotrspesioniof P&&qsamgbqembmlder fld 019gy 8PGmmebdp JEEH(99Am sieoem@ueous

L T el eRE Wk Bpcds RS TAT R R e ol BN 2R 4
pr odugitorSbidntzensd @$gy\$§4hnmsk) afdeaaPdtoprize oate3 ( 24RAThe mikiGreOwgARingd 46
wer e washed wt br| ne 300n1) dri ed over magnesi um sul f ate, :

fil t extaeilugmier é@?ﬂé‘éﬁi QuTden eaeliad daw i repmdeyperaire, dluedwith eihal
conpo n&teg@@mﬁlg@mimﬁw@ﬁsaéﬁﬂ o AR habd s Bfotla RbER:

(2S) -Witk Zitig0 adethit- (660114})%@ Iak@atmnmm Bydrochleiio adid Y2 O @A PEHR sduedus
cl 0 OHC)a N-~N3 (2R)-Oxiran-2-yl methyl 3-nitrobenzenesul fonate
21. 1fgctragt1vv®rﬂﬁw ted 19 0 3ol nw@ssoﬂutm@%fomuﬁhhxdfmﬂmmdmwted

2 S B 01 B B BT

Sodi U@k $dlf286) filAY HaTBhentakdafdedvdcauile yiEla thersaban® t he

“reaction was stirred for a flirther 72h. The solution was carefully

conceqmmslédla%mdé?k shwhishveasasedhes yuehiinithe ngxsstep.di | uted with water

(600rr1 ), r | acetate (1500m ). The organic |ayer
wash g@%begﬂm{lgr (500m ), then brine (200m ) and

%ncent r atigfhawel 8T oI L QH, ) oci(13) @) 6.78 (1H, dd), 4.29-437 (1H, m),
3.15 (2H, dt), 2.75 (2H, td), 1.97-2.03 (2H, m), 1.60-1.70 (ZH, m).

. Alternative Step .1 : 4-(3,4-dichlorophenoxy)piperidine
_ A thin slurry of 4-hydroxypiperidine (50g, 494mmol) in THF (200ml) was added
25  toa stirred suspension of potassium fers-butoxide (110.9g, 990mmol) in THF (650ml) at

room temperature and washed in with THF (50ml). The resultant mixtire was stirred under
nitrogen for 20 minutes. 1,2-Dichloro-4-fluorobenzene (98g, 594mmol) was added and the
resultant mixture heated at reflux for 90 minutes. The reaction mixture was cooled to room

temperaﬁlre and water (500ml) added. The layers were separated and the solvent removed

30  from the organic fraction. The material was then partitioned between MTBE and 10%.

aqueous citric acid solution. The laﬁzers separated and the aqueous layer washed with
" further MTBE (2x250m1) The aqueous phase was ba51ﬁed to pE>10 by addition of ION
NaOH solutlon and the product extracted W1th 1so-propy1 acetate (2x300ml) The orgamcs |



Step 3:

(2R) -1 - Am no- 3-[ 4- ( 3, 4-di chl oroph6noxy) pi peri di n-1-yl ] propan- 270l
The resulting oil fromStep 2 was dissolved in wet tetrahydrofaran
(225m ) and was treated wi.th trjphenyl phosphi ne (53.3g, 203nmol).
The reaction was heated -at 60 C4§ Stl rred for 4h. The solvent was

r enpv. ;zd[\kfd()

hydr o@%ewgé%% t (Swtﬁ?lljand gfglq eous F@%‘é‘lﬁ rﬁv%/%g ex rac?e%mte'dth
et hyl umieevmmm( ® yitldries subotie ék)mpﬁﬂmﬂ aaquiadusil phiserwasetas hichad td th
a ZNi?ng %d %ﬁ/ solution -and: extracted with dichloronethane
(3 ti step g g conbi ned organic layers were washed with o
brine, dried over sodiumsulfate, filtered and concentrated under
vacuum - The OTRIP, crude material was purified by chromatography -
(8% TNep212E)al Japidoed- PR{IX-GENrdpiepoRP) gjeﬁﬁni-h@l]pt kg-2cglnpound ‘as a. .
yellow oi | (17g). "N'S (APCl 319/ 321 ?I\/Hrw H N 5-(CDC13) 7. 31
(IH, d), 7.00 (IH d), 400 (1 H, app sept) ,

3.74-3.62 (IH, m, 29428@ N2, 82 §1H d), 272261(|H
m, 2.65 (1H, d), 2.60-. 24(|Hn)246221(Hn)206 .91

(2H, m, (xirad - -Fihethiil. 3- & k! '
(2R) -1 - A 2 [ a- (3'% %?%hl%?fggh%zﬁgiﬁf%rlper(]@gllg 81 3mmoD in DM ol

- 22pL (300ml) was treated with triethylamine (22.6ml, 163.0mmol) followed %y 4-(3,4-

2S) -|.- 3 d h di

E;H LRt G APRRERR LRSS di e oRan Zele.
agdedsddg a§fdle r('16§| 239 |9kEtr116![5‘ vk added(13 the ﬁhﬁ@e@fuﬁ@lﬁ@fé@ﬁ&%ﬂ%ﬁr@d@r
(10.0g, 40 i n. ethanol (50m ). After 20h,. water

addeds fiTther 7ﬁb< tmneeolsmpnrv@a cmfuiw dcaceizateandeh eapmmeathc rqsudmw

cincler SR ety BRoR, st Ry 86 DL B 353"é§3vaﬁ/s
( ESI )wé”ﬁ%@ﬁ B4iE %ﬁf Wathr §Mhﬂl)" thel iy (@0@%3%0&3@&&%& %ﬁderdz)acm?m Q0
(I H 6.75 (111, dd), 4.28-4.33 (11-1, (TH i),

3. 54- a.ffcma(l:éllll in), 2.84-2.92 (111 in), 2 65 2 72 (IH |n)
21545 2.59 (3H in)y, 2,32-2.36 (1H in), 1.90-2.01 (22H, in),
1777-1.87 (2 in). 15 Step 2:°

( 2 R -4 te;ﬁﬂ* 331 -[Fﬂnfn%—?[ﬂ(?h—dﬁ%ﬂ&@ﬂ%@ﬁ‘)bﬂieﬁﬁfﬂ- ﬂ-lyﬂpﬂﬁp\éh-]ﬂi’élopan 2 ol
a0~
’ The resultmg 011 from Step 2 was dissolved in wet tetrahydroforan (225ml) and v was .
treated with triphenylphosphine (53.3g, 203mm01). The reaction was heated at 60°C and

- stirred for 4h. The solvent was removed under i_racuum, the residue re-dissolved into ZN

20 hydrochloric abid (10001111) and the aqﬁeous layer was cxtracted with ethyl acetate (3

times 700m1) The aqueous phase was bas1ﬁed with a 2N sodlum hydroxide solution and -
extracted with dmhloromethane (3 times 10001111) The combined organic layers were >

washed with brine, dried over sodium sulfate, filtered and concenirated under vacuum. The

crude material was purified by chromatography (8% 7N ammonia in methanol/DCM) to
25 gi#e the title compound as a yellow oil (17g). | '
MS (APCI) 319/321 (M+H)"
_ 'HNMR § (CDClg) 731 (1H, d) 7.00 (1H d), 6.75 (1H, dd), 4. 0 (1H, app. sept.),
3.74-3.62 (14, m), 2.94-2.84 (1H, m), 2.82 (1H, d), 2,72-2.61 (1H, m), 2.65 (IH, d), 2.60-
2.49 (1H, m), 2.46-2.21 (3H, m), 2.06-1.91 (2H, m), 1.90-1.72 (2H, m). '
10 . _ }



cl

A sol ution of sodi um hydroxide (1.62g, 40.6nmmol)"'in nethanol,

(200mM ) was added to the product of the previous step and the
m xture stirred for 1h whereupon all solid had dissolved. Aqueous

anmoni a. sol ution (28% 80n) wagqadded and stirring continued at CO
anbi ent tenperature for 3 days.

he sol ution was concentrated in

vacuo to a volunme of 1 00n] theRrebags Q)h\&d in hydrochloric acid
(0.5M 800 and .extracted with dieth et her 82 X 200m ). The

aqueous e drApao-silh(a Aedichlgronbspsry’ Piﬂg@ﬂlatil -Blpiopur-2tales then
B O M i

- mxture to renove further i s o tles Organic 25 extracts
wer e dri.ed over "anhydrous na filtered and evaporated
under reduced pressure to &ov de t eWe corrpound as an 0|I (I

d),

CIn o) oSt A Ml 3Bl o kLol

> 94+2, 48&lclﬁléﬂa%;heﬁd3c?r eﬁ@né Ud.oguo. 5%1&813)%1 @I‘%’nﬁé&i%@xg@? ﬁg?zt?fg nyajcér

2.60- 30 2. 21

1. 90{30mB V(@Hddﬁdl)'fhe@xhﬂc eblac(bfqr(arﬁlﬁher 2h then the precipitated solid was -

NIZRA

(2S)
©an-2
Prepay
2- yI]|net

4- (3, oroph y) pi peridiu-1-yll-2-nmethyl prop
08{1@:1@ Qbﬁfffiﬂondﬂaﬂ@% 3@ B aQUEL Te%)ser fpheltg give
&%5 g 2 and 3) u5| ng ((2R)-2-nethyl oxiran- ‘5
% t robenzenesul fonate. M5 (APCD 333/335 (M+H) + ' HNVRS

.(EDC13) 7MS(ESB|336)340649934@1(M+]&®)* 6 75 (IH, dd), 4.38-4.30 (1H

) (D oo 1.90 B (@%71317823 z?l},l?%(lHJ, d&ﬁﬁ Z%E?H §§d),42_8}4ﬁﬁe( sent),u on

2

d 711" I 62-2.30

(2R) 31895396 &IH’SmE £ ‘?443 g%l(%ﬁom%’%ﬁs?%ﬁgn&zﬁ 6?)@ @rqlﬁ ﬁ@)lzﬂﬁTZp? opan-

2- ol (310H§12. 502196 (1H, myNB0-2Rnqpar ag, ag7described. i n Preparatlon 7
(St eps 2 gnd 3) fr(orﬁgiﬂm chl oﬁ(g éﬁg OEDES)

15

25

30

Step 2: (2R)-1-Amino-3-[4-(3, 4—dichlorophenoxy)piperidin—1—y1]propan-2—ol

BOAGE ™

A solution of sodium hydroxide (1.62g, 40.6mmol) in methanol, (200m1) was added
to the product of the previous step and the mixture stitred for 1h whereupon all solid had

~ dissolved. Agqueous ammonia solution (28%, 80ml) was added and stirring continued at

ambient temperature for 3 days.. The solution was concentrated in vacuo to a volume of

100m! then dissolved in hydrochloric acid (0.5M, 800ml) and extracted with diethyl ether '

(2 x 200ml). The aqueous extract was filtered to remove insoluble iﬁlpﬁrities then made

~ alkaline by addition of sodium hydroxide and extracted with dichloromethane (4 x 200m1)

with filtration of the two-phase mixture to remove further insoluble inipm'itie_é. Organic
exiracts were dried over anhydrous magnesium sﬁifate, filtered and evaporated under
reduced pressure to provide the title compound as an oil (10.6g). |
MS (APCD) 319/321 (M+H)* |
"H NMR 8 (CDCl;) 7.31 (1H d) 7.00 (lH d), 6.75 (1H, dd) 4.0 (1H, app. sept. ),
3.74-3.62 (1H, m), 2.94-2.84 (1H, m), 2.82 (1H, d),2.72-2.61 (1H, m) 2.65 (14, d) 2.60-
2.49 (1€, m), 2.46-2.21 (3H, m) 2.06-1.91 (ZH m), 1 90-1.72 (2H m).



15 net hyl phenoxy) - pi peridine. M5 CESI) 299/301 (MtH)+ "H NNM 8
(CD30D) 7.12-7.05 (2H, m, 6.87 (1H, d), 4.39 (1H, septet),
3.77-3.70 (1H m, 2.84-2.72 (2H, m, 2.71 (IH dd), 2.55 (1H dd),
2.50-2.39 (2H, ‘'m, 240(1H d), 2.39 (IH d), 2.18 (3H, s), _
'2.04-1.95 (2H, n), 1.86-1.75 (278, m) 20 Preparation 11

6- (11-[(2R) -=-3- Am i ao- 2- Ilydroxy roBE/g B peri di n-4-yl | oxy)-2, 3- dICh|O
robenzam de CONH2 cl OH Cl~60 ~NHZ Step 1: tert- ButyI

4- [ 2- (-ani nEsp1 bomitlo) 33443, dididHiorop BIRR Yip i e Lli- nqﬁéthﬁ%fd@gﬁmd &t e

0O- \H2 d d OON)f O~ 250 49 Toastlrred solution’o

tert-butyl 4[34d|chlo ' 0x&) rldlnel-carboxylate(7 0g,
2-0-3mo-1) 'in dry THF (25 at [ - 70. C-uflter a nitrogen atnosphere -
was added. dropw se sec- E ith I\(I NHL3M i n cycl ohexane).

The sol ution was stlrred further 30mn. at.this tenperature then

treated w car oxi de ets ess). 5 The cooling
U T B T ] e RS 0 R (T SN AN
t & ropRAjndet gr@&w&,zgjyensﬁlf&,&teAfter a further-1h the solution was
concenfrated to ca 50n volume then partitioned between agueous

S(ﬁdl um- hy dMSg&P Cips dbad ﬁ\/ls‘H]%"UEjl onhand di ﬁt hyl et her. ] The fag_u?puz
Po b 4 and! NMIE B 4ERRIS %&Ela,@hfé?%ﬂa oAt G B S
T eny b (155, 208215 (TROASLAT D G, BT Bl s RECRLRET TG Fm ),

car bohgb {38, s).- di i ni dazol i de (1 25g, 7. 7mol ) in dichl oronet hane
(50rr1) at room tenperature for 72h gave the cr ude i m dazolide whi cﬁ
‘concentrated in vacuo, redissolved in et hanol.- (20m ) -and

treated with 35% aqueous ‘ammmﬁ éﬁ%?lq n an autoclave at | wcC

for 2h. The m xture was all owe 0 room t enperature sIovay

to 15 al | o@Ry1yAkdld-3-7 4@nlo@c§-2t1hahﬂﬁhé@x9§x@m@ﬁl—1 rdpaiH-@l | i ne

_product was filtered and washed with water. Recrystallization from -
et hanol / wat er gave the sub-tit l e corrpound (1.909).
' N\/\,NH

Prepared as descnbed in Preparation 7 (Steps 2 and 3) from 4—(4-chloro—2—
15 methyiphenoxy)—plpendme '
. MS (ESI) 209/301 (M+H)* |
| 'H NMR & (CD;0D) 7.12-7. 05 (2H, m), 6.87 (IH d), 4 39 (1H, septet), 3.77-3. 70
(1H, m), 2.84-2.72 (2H, m), 2.71 (1H, dd), 2.55 (1H, dd), 2.50-2.39 (2H, m), 2.40 (lI-I, d),
| 239 (IH, d), 2.18 (3H, 5), 2.04-1.95 (2H, m), 1.86-1.75 (2H, m). S
20 | | | |
Preparation 11
- 6-({1- [(ZR) 3 Arnmo—2—hydroxypropy1]p1per1dm-4-y1}oxy)-z 3—d1chlorobenzam1dc
CONH,
O
a~ N _A_NH,

Step 1: ten‘—Butyl 4-12- (ammocarbonyl) -3 4—dlchlorophenoxy]p1pendme 1-carboxylate

WO

25




M5 (APCI) 289/291 (MrH-BOC~ 1H NNM 5 (CDC13) 7.40 (IH d), 6.83 (IH,
d, 5.91 (IH, s), 573 (IH s), 4.52 (IH 20 in), 3.59 (2H in),
3.41 (2H, in), 1.86 (4H, in), L43 (9H, s). Step 2:

2, 3-di chl oro-6- (pi peridin-4-yl oxy)benzamde O NHC O-OW C~: To a
stirred solution of tert-butyl 8[2 (airiinocarbonyl)-3,4 25

di chl or ophenoxyl pi peri di ne-1-carboxylate (1.8g, 4.6mwl) in

di chl or onernanterrédﬁhitt)on/\ofsrerté:dlﬂﬁdL Brd-fiichtoropleabkyipaetidingt -€arbdxylate

After 3 n at _roomte he so] uti on was concentrated in
vacuo(7aﬂ&?r¢>émq1) afga ghst ﬁ@ “At Wales guesREsTSHaPTRRCH BrssigRd

car bo, I QEF{ =R ract ed
a fur ‘%S?E%éje%ﬁ g}g}lﬁlﬂ gl C gé[&[eﬁ%bg g?@'&rﬁ%e tl %rtgjs:g&v(\%t h
et hy ﬂ:cthtxaﬁommmehﬁ Q@fhpei&ﬁir@&gﬁttb@ta&ﬂn&)@oﬂﬁ@hﬂ:on@ﬂ@udh’ pelldts((andugsit ous
pot assi um car bonate) and concentrat ed to afford the sub- title -

c Snpolifrorlng bahiwas Tewoyer god the mighure stgred Weoropslywhilsbwanmmng (e

"H NG B0 G0 1 49 1 %o hdd wllkon il b s okl

- 6-({ |th51§j§dihn&1ﬁ1fﬁdﬂ@ceﬂr Wébwmmh*drbg@ewrﬁbﬁhtésd&ﬁﬂl@(aﬁd'rﬂetﬁyﬁtﬁ&hl oro

ar ol

benzani Step a: To a stirred sol ution of

2, 3- dIil@rﬁq@p@B@h@m pes fuather washedwyijibdintyhetber (Groyden agdfisdde pH hand

o B R b RlbbstS 5 AL Gt AR B T

MOXt U@y %?E@djoéﬁceﬁﬁat@if Pfeatrdéht oBa! diﬁdlc%’drﬁ@x it-204. (ﬁJS'_g!. &gl with

added and he tenperature maintained for a 10 furrther 48h. The

' m xt Ln‘aebmb-ldofhumdaﬂdtdédl 425g,v’b%mmot)bnaisqh1@nwthﬁlpe {YPmal) gbeoomdr yness,

(25 AR O0 Aot oS PEER. ShEl ShaTmL AP e oo

. T eext faridithdth lehhabE(HORTP AR Hanal iie 5% i@e@ﬁdﬁtﬁm@ﬁx@(@@:ﬁl) in dhe

.conbi ned organi c extracts were dried :(anhydrous -potassium -

car bonducigveand0eEhtadir ithemtmwemuowi asp! i rormdenperatiee slady to
di sspl ved t et d 5m
35 R P R A e (1

t»bé‘dﬁed GARGRRES. A Reysdlli¥ARH Fron] BRaREIOMAe! giveshPaibLiild agsbundt ween

- .et hyI acetate and I'N aqueous - hydrochloric acid. The aqueous
- extradt®ghere washed further with ethyl acetate then basified with-

48% sodi u%g)/(g&,% 9?9/59{ t,MJrﬁrth)‘\pH 11. The aqueous | ayer was

_ extract ed

' NMR § (CDCl;) 7.40 (1E, d), 6.83 (1H, d), 5.91 (1H, 5), 5.73 (15, s) 4.52 (1H,
20 m),3 59 (2H, m), 3.41 (28, m), 1.86 (4K, m), 143 (95, 5).

Steg 2: 2 3-d10hloro-6-(p1per1dm-4 yloxy)benzamlde

Toa stu-red solutton of tert-butyl 4-[-[2- (armnocarbonyl) -3, 4-

25 dtchiorophenoxy]ptpendme -1-carboxylate (1.8g, 4. 6mmol) in dlchloromethane (10ml) was

added trifluoroacetic acid (10ml). After 30min at room temperature the solution was
-co.ncentrate.d in vacuo and pattitioned between éaturated aqueous sodium hydrogen
| carbonate solution and dichloromethane. The aqueous was re-extracted a further three
~ times w1th dlchloromethane and three tlmes with ethy acetate The combined orgamc
30 extracts were dried (anhydrous potassmm carbonate) and concentrated to afford the sub-

title compound as a white solid (1.15g).



20 wi th dichl oronethane (3 x), and the conbi ned organic extracts
dried (anhydrous potassium carbonate) and concentrated in vacuo to
af ford crude am ne product which was used wi thout any purlflcatlon
inthe next step (See Exanple 132). Preparation 12 25 =

(R :-1-[4-(3,4-Dichloro- phenoxy)-5;9| peridin-1-yl]=-3-net hyl ani no- propan

-2-ol I f 4-(3,4-dichl h S
[((2)R) SX| rgwy%é}f% E@t ?gl ﬁe (1(g, 3I glm(?r{)fjl)o gﬂg)r(n{% hyl am ne .
(2. 56m 40y NHZR, SEDJOW)] 7.4b 1AL Bprcde étt?fﬁa)oartvg?édﬁ @t(z On§, 2848

seal ed vessel for 16h. The solvent was éva uce
press(llﬂenﬁﬁlﬁﬁaﬂﬂhm),r]e&z (ﬂlﬁm)Jrl fied by flash colum chromat ography ‘
el'uting with 8% 7M amoni a nethanol . in dichl ororret hane to give the
title conpound (875ng). MS (APCl). 333/335 (MtV 51 'H NVR 6 (CDCl,

(7|5ﬁ1 #@2@% g(%gi #l_ mog%.:hygm%?p,%ﬁggp%%dm Ff)‘;ﬂﬂﬁ %ﬁfgf q]!&lg%yg 623 §e

2.56-2.51 $i2pla: Ta)a stxﬁ:cﬂiécl(ltlbh oﬂﬂBrdléhléﬁr &-(gigerfdifr4- Fibxy)bedRndid 1. 15@ o
2.38-2. 270&&,1:1 5 Preparation 1
( 2R) - 1-Smpmolintimathy Hormamide (49wD) w@ﬂﬁ@m@ﬂmﬁﬂ&éﬂdﬁ tﬁ:nmotm qnldrop--

. Pr. o
T (5 RSl gutbb b RiRned PO L B RN Bl MY
( MM 34, FSMI(Rniz(d@@SQ@) 1572135101)%113 iided @n@ﬂle(tgﬁgeﬁhrc ﬂlaﬁﬁa;ﬂe@ior@ H, kR
ni)388371 H, , 3.35-3.24 (2H, 72 (4H m ; -
072- fprtber 430, fhﬁmlxztlre gvas cguequitptedsiy vaquog@lasnsh:t@dl Pralmejt drmss, and

(25 S8 R tmitioned betwen gl STomS ARy B SEPTRR RO PR ADIBRE () o
A O folh@idn. The b uﬂa@eﬂwcsﬂreaﬁtr@lﬂcd:wheﬁhmﬁoﬁcm& @lenGhitlethfl Rftate. >

(2S) - oxi ran-2-yhnet hyl - 3- nitrobenzenesul fonate.
* The combined organic cxtracts were dried (anhyd:ous potassmm carbonate) and

concentrated in vacuo.,

15 Step b: The product was redlssolved in tctrahydrofuran (5 Oml) and trcatcd with

| water (5ml) and tnphcnylphospmnc (2.4g). The rmxturc_was heated at 60°C for 4h, then
conccntratcd invacuo. The prodlict was partitioned between ethyl acetate and IN aqueous
hydrochloric acid. The aqueous cxtracts were washed further with ct]iyl acetate then
basified with 48% sodium hydfoxidc solution to pH 11. The aqueous layer was extracted

20-  with dichloromethane (3 x), and the combined orgaoic extracts dried (cnhydrous potassium
carbonate) and concenirated in vacuo to afford crude amine product which was used &

without any purification in the next step (See Example 132). | | - _ , ()

Ptcp aration 12 _ :
25 ) 1- [4-(3 4—D1chloro—phcnoxy)-plpcndm- -yil- 3-methylammo—propan—2-ol

Ppeaess

A solution of 4-(3,4-dich10fophcnoxy)-1 -[(ZR)-oxiran-Z-yIj:icthyl]pipcridine (lg,
3.3 1mmol) and methylamine (2.56ml 40% in E;0, 33.1mmol) in ethanol (15ml) was
_ hcatcd at 60°C in a sealed vessel for 16h. The solvent was cvaporatcd at reduced pressure
“ 30 and the residue purified by ﬂash colunm chromato graphy clutmg w1th §% 7™M ammonia
.methanol n dlchloromethane to give the title compcund (875mg)
MS (APCI) 333/335 (M+H) '



R

o

(0.864g). MB (ESI) 189 (MCO
2-

e

20 M5 (ESI) 319/321 (MtH)+ 7.30 (1H, d), 6.99 (1H, d), 6.75 (1H,

dd), 4.36 "HNW 8 (CDCl -4.24 (IH m, 3.75-3.65 (IH m,
2.94-2.78 (2H, m, 2.70-2.60 (2H, m, 2.59-2.51 (IH m, 2.41-2.25
(3H, m, 2.03-1.93 (2H, m, 1.87-1.77 (2H, m. 25 Prenration 15
(2R) -i - Am no- 2- et hyl - 3-[ 4- (3, 4§jllchl or ophenoxy) pi peri di n-.1-yl ] propa
n-2-ol. Step 1:

2-[[(2R)- 2‘}@%\@'? ﬂ@ﬂybbmgI%iYc?)Q '9b‘r HOHMQ'%% §§1)?@32%?@?1H%)

Me 0 52 To a sol ution of yfoxwan

: g ni t?}ﬁ?féiﬂbﬂl&m) amghS@(l(H, mpmdszg-%mmmaa})z ﬁﬂtﬁmhyﬂld), 2. 5(;5 -2. 5% £2H304
di nmet or m adde otassmm t hal i m de
7mm| rﬁddstéjf”% 2«/9%(2& Pﬁr%ﬂlGQHgﬁ B3 R m- then cool ed tg

room terrperature The resulting m xture was partitioned bet ween

ethyl acetate and water. The 5 aqueous phase was washed with ethyl
acetate (2x | 00m) and the conBicpestiondani c extracts were washed
wi th water (3x| OOrﬂ) saturated brine solution, dried over sodium

_ sulfate an@R)dohEsReralideld:4- ﬂwbl@aq:é-m@hﬂ@awxa)mmubndrﬂhgep% ol

Purification by chronatogr aphy osilica, 20%ethyl acetate in
i so- hexane) afforded the sub e C ound as a white solid
|1H§ (CDClS) 7.90-7.85 (21-1,

, 1.78-7.71 (2H, m, 4020( Py, d), 2.82 (IH d), '
.62 (IH, d)1393 S) '
[ (2R) - 3- Peepargdas desmibsd éfbﬁ@ﬁ@)@??@)|19@#@5|4a(214'91|0111020-ﬁ5}§¢433@h91%3*hyI
propy}%)%er1 | Hisoindole-1,3(2B)-dione. OH CI OCNMe NWA-_// 0 A
sol ut ©4- (3, 4-di chl or ophenoxy) pi peri di ne (0.985g, 4m®l es),

C 2 [ (2R) - ZMS“SEFWD%BE&HM@T hyl -1 H-i 50| ndol e- 1, 3( 2B) - di one
(0.869g, 4 es) and triethyl am ne é 1. 12 8mmuol es :
ethanol ( SRR QRS 2GS P, T 4 KoIE Frg 88 S U, on
was emjj’,effsogv% (Qﬁmmt)e:i %Erﬁt(ihemf)‘”fﬁ%rﬁeﬁ ahesl ok JREHL P 1 bgave a

crud
- L7528, m)

15 ' ~ Preparation 14
(2S)—1 -Amino-3-[4-(3,4- d1ch10rophenoxy)p1pendm— -yl]propan-Z ol

OO

Prepared as descnbed n Preparatlon 7 usmg (ZS)—oxuan-Z-yhncthyl-B-

mtrobenzenesulfonate

Cao © MS(BSD 31921 M

IH NMR 8 (CDCL) 7.30 (1H, d), 6.99 (1, d), 6.75 (11, dd), 4.36-4. 24 (16, m),
3.75-3.65 (1H, m), 2.04-2.78 (2H, m), 2.70-2.60 (2H, m), 2.59-2.51 (1H, m), 2.41-2.25
(3H, m), 2.03-1.93 (2H, m), 1.87-1.77 (2H, m).

25 : . Préparatlon 15
| (2R)- 1 Amno- -methyl ~3-[4-(3,4- <:hchlerophLe:noxy)p1pc31'1rihn~ -yl]propan-z -ol.
' Step 1:2- [[(ZR) 2—methy10x13:anyl]methy1] lH-lsomdole—l 3(2H)-dlone
o .

o ‘
%"'J/N " .
e :

o



gum Flash chromatography (silica, 2% of 7N nethanolic ammonia, in
di chl oronet hane as eluant) afforded the subtitle conpound as a
yellow oil (1.24g). M5 (APCl) 46314651467 (M-M~ ' HNVR 8 ( CDC13)
- 7.89-7.85 (2H, m, 7.76-7.72 (2H, m, 7.30 (1H, d), 6.98 (IH 25
d), 6.78 (IH, dd) 427421(I|§,2ra) 3.88 (I'H d), 3.70 (IH, d),

?2ﬁ3 ET;H JP%B 5 %g@@'m%ﬁ%x%zipg?ﬂﬁﬂ%%m Ltl)%enlzenesuiph%mz‘?tg 1 89

au- 2- _ I.0Nn
2-[( 2@)30:4g{ meales) dl“hammunup s ebinr 3t C d'omliagd theR chyled @xo

met hy] pro H i doIe13(217 d|o e (278 0. 6nmol es) |n. '
et han “PE’E%F? i?%%fes f‘zg%aﬁﬁtat@@mat@n The

(2R) {1 mgg?n%bms hy&ajnh_éfh,@ﬁoﬂng%ﬁ@ (L3RR h@ag @@é&pb&%ﬁ m%ah&lhgf op

| \Q/%e:% #ggaﬁﬁ gzt“)e%wl’n vacugfélcrm&jl%éj vttlao%ﬁl e ye%‘%%&%ﬁf %ﬁgﬂﬁs :

gl as swmswath&kwhthemhtenﬁﬂmﬂmlmdanirﬁﬂdl bmadﬂ@@bﬂ @rigd ob&Qlotign BlIASH 2RCX
cartri d%ez(é |)131 vvashed wi t h net hanol  (25m and 7N ammoni a in

net hatfd Vagie I ASE Yoo le OTaAReaK oP Wi a@@nbﬁﬁbmﬂé@@‘ﬂlﬂh}v@dm

P R B R B

6.75 (I H, Id[G)(E 29 e 20Y lH m, 10296280(2H m, 2.60-
(4H m, 2.0 90 3H M. 1.85-1.75 (314, ra), 1.13 (3H, s).
Firoepar at i oﬁIWRS (CDCl3) 7.90-7.85 (2H, m), 7.78-7.71 (2H, m), 4.02 (1H, d), 3.71 (1H,

@ é‘%ﬁg éoc@y&ézﬂ)ﬁx%jjt 3% (S’hh dr0| soquilioliiie-4-car boxyl ic am}j -

'I-O(O 7-sul fo-1,2-di hydr oi soqui nol'i ne- 4- car boxylic acid (59) was
added to chl orosul phoni ¢ acid (:25m ). .The m xture was heated at
100' Giepe: 84h and then slowy -dripped onto ice with stirring. The

mxtur gnﬁ;&gﬁf&ege@rcgﬁbcﬁoﬁspﬁe%%&y pibetidin-1 308" Byt wehel and,.

(chjgﬁmg@p"gg diéii@ 1, 2-di hydr0| soqui nohne-4- carboxylic acid

as a buff solid |
J@“OM“;@ '-
N X

A solution of 4-(3, 4—d1chlorophenoxy)p1pendme (0.985g, 4mmoles) 2—[[(2R)-2—
methyloxuanyl]methyl]—IH-zsomdole-l,3(2H)—d10_ne (0.869g, 4mmoles) and triethylamine -
(0.809g, 1.12ml, 8mmoles) in ethanol (20ml) was stirred at 50°C for 5h. The resulting

20  solution was cooled to room témperature and concentrated in vacuo to leave a crude yellow -

O

gum. Flash chromatography (silica, 2% of 7N methanolic ammoma in dlchloromethane as
' eluant) afforded the subtitle compound as a yellow oil (1 24g) '
MS (APCI) 463/465/467 (M+H) _
| "H NMR & (CDCl;) 7.89-7.85 (21-1 m), 7.76-7.72 (2H, m), 7.30 (lH d), 6.98 (1H
25 - d),6.78 (1H, dd), 427 4.21 (1H, m), 3.88 (lH d), 3.70 (14, d), 3.43 (111, bd 5), 2.96-2.81
(2H, m) 2.60- 2.42 (4H m), 1.95-1.89 (?_H m) 1.80-1.70 (2H, m) 1.15 (3H S).

Steg 3
(ZR) 1 Ammo-Z—meﬂlyl -3- [4-(3 4-d1chlorophcnoxy)p1pendm 1-y1]propan-2-ol

: Me OH

30

@




C20 M5 (APCI) 286 (M IW'H NVR 5 (DMSO) 11-81 (IH, d), 8.79 (1H d),
8.48 (111, d), 8.03 (111, d), 7.96 (I H dd). PlOaration 17 25

7-[ (Met hyl am no) sul fonyl | -1 -o0xo0-1, 2-df fi ydr oi soqui nol i ne- 4- car boxyl i
c acid H NOHOOO O S10

7- (Cbl Or OSUI f OnYI ) 71- oxo0- 1, 2- di @drm soqui nol i ne- 4- car boxyl ic acid
(1g) was L RYA_aith1e )
stirred fo’f@%gﬁuﬁ%ﬁggﬁfﬁgﬁﬁ @ﬁd hy dr%%tﬁlgg%}%)c@gﬂﬁl%h%gléﬁ I&M
acid |m9thylpsapyﬂ]>eiﬂfzeqmdddedtﬁ (ﬂﬁ?s—dfunbt(%’? Sadg,taﬁnymelad) if-ethanol (Sml) Was

A1 e ok Wk v vl ey s SRRy B Pl &

8. 16 2.43 (3H

- (DVBQ, ﬂi%cﬂg?@ugc f&)24h]a%d %r{é %I%Q%G(?M%C&J‘ﬁ leVe 3 é‘u@é}'éﬂddv gﬂl:s

PﬁeT)"ﬂnaghawasedlsgqmecﬁmyethmoz () 2adued toxy emmté rm 8CX cartridge (2g),

. ks;l %@%@;g c%%hgnoll%fgnlﬁ) a(rjllll ea%ilglggl)é% IIr.(t:e)‘,ha;r1ol (%%nﬂ) I'_I|'he lEnlﬂ.e(\ghanlg%l)cH &

(1g) vvas&ggh‘r gr&%%éeéltlﬁﬁ%g i?naheg ?ﬂﬁtﬂﬁﬂ? EF lrglgﬁﬁlgf%sf afegjnoq?@n%s)ﬁ@rgkfhe
i xt ur e WaSYESTYEA/33v337 B+ Hydrochl oric aC| d vvas added to -
acidify the m xture was filtered to

di hydr o- 7”ﬁm§&c&@m@1 §]é'1nd&>oq g%(m)@; 6. ¥$ (H%didM %%&l%lr(éﬂi Adcaxb
Py Lol (38, & i’"@b 59305@&4 s, ﬁ’ﬁo 8k, 31)31 884149 (3H, m), 1.13 (3, 8).

Preparahon 16

: 7—(Chlorosulfonyl) 1-0x0-1,2-dihydroisoquinoline- 4-carboxy11c acld

H
N. -0

Hof% .

o -k S',C‘

_ : 00

15 - 1-Oxo-7-sulfo-1,2-dihydroisoquinoline-4-carboxylic acid (5g) was addedto

| chlorosulphonic acid (25ml). The mixture was heated at 100°C for 841 and then slowly
dripped onto ice with sﬁrring. The mixture was filtered and the residue was washed with
* water and ether and dried to yield 7-(chlorosulfonyl)-1-oxo-1,2-dihydroisoquinoline-4-.
carboxylic acid as a buff solid (7.5g). |

(20  MS (APCD) 286 (M-H)

'H NMR & (DMSO) 11.81 (lH d), 8 79 (1H, d), 8.48 (IH d), 8.03 (1H d), 7 96
(1H, dd)
- Preparation 17
25 o 7 [(Methylammo)sulfonyl] -1-0%0- 12—dlhydrmsoqumohne—ﬁl—carboxyhc ac1d
N0 L
] .

: 5 -'S,‘Nh.

N

7-(Chlorosulfony1) 1-0x0-1,2- thydro1soqumolme-4-carboxyhc acid (1g) was
- added to aqueous methylamme (601111) and the mixture was stlrred for 18h. Concentrated o



"HNWR 5 (DVMBO) 12.92 (5H, s), 12.12 (5H, S), 9.01 (6H, d), 8.62
(6H, s), S. 16 (13H, d), 8.13 (13H, dd), 7.81 (6H, t), 4.67 (5 H,
s), 3.39-3.25 (84H, m, 2.81 (13H ). 20 Preparation 19

© 7-[(Cyclopr opyI am no) sul fonyl | - ]S dfflydro I 0X0-4-1 soqw noI I necarb -
oxylic acid "HNO HOY, O S ~0O

7- ( Chhydrdetdotid a6 bas Iad@e@tola,cﬁzhﬂu thw&m@@%élpwwﬁrt&re&% ?ﬁﬁ ic acid
(1g) was 25 added to cycl opropyl am ne(3m in tetrahydrofuran (20m)
and t[{éleihﬂ@mnm@)suﬁgnﬁﬂwquwl,%ﬁh Jsmmwweaﬁtrharboxydlmncﬂawm@dmiﬁﬁ
to aC{ r%the m xture which was filtered to yield 7=~ '
[ (cyctopropyl am no)sul fonyl ]-1,2-di hydro- I -oxo-4-i soqw nal i necar boxy
lic acid ap 12 +*55 NS (APCl) 307(MIV H NVR 8 (DMSO
12. 93(111 12.13 (111, T), 9.03 (111, d), 865(1H d), 8.16 .

Efll_'l d): hamﬂmmam wgegmmgzz 3 (11;1 @39(%@}191@)@316@@}1 9,886
_ reparation z -
7(&@5@&@&%&@@72@ ;Lﬂs-qa»(%@l(ﬁﬁﬁ)hydr oi soqui i l-ol'i ne-4-car boxyl i

c acid HNOHOI "0 O0O0"A YI&O -0
7-(Chl orosiil fonyl)-I-oxo-1, 2- di hydr o: |squ|nohne 4- caxboxylic acid
(1lg) was added to azetldlne (OP&@ggnaqudl|sopropylethylan1ne g
(0. 4iril)-in tetrahydrofuran (5m) and 10 acetonitrile (5n) and the 5
-m xt ur e wa k2P’ I§2-bydrexypibyl)awimedyulioan]- Irero-ddsqauinalisecarboxylic @
st i sed from nmet hanol then hydrochloric acid was added to-
aC|d| y the mxture, mhlch ‘was filtered to yield
77(azetidin-1-ylsul fonyl)-I-oxo- 14 2-/ dlhydr0|squ|nohne 4- carboxyllc )
acid as a white solid. o, 1 - _ ()
I o M/“OH.
) ‘g o .

i
L

7—(Chlorosﬁ1fonyl)-1foxo-_l,Z-dihydroisoquinoline-4-carboxylic acid (1g) was -
added to ethanolamine(3ml) in tetrahydrofuran (3ml) and the mixture was stirred for 18h.
" Hydrochloric acid was added to acidify the mixture, which was ﬁltéred to yield 1,2-
15  dihydro-7- [[(Z-hydroxyethyl)ammo]sulfonyl] 1- oxo-4—1soqumohnecarboxyhc acid as a
' _whlte solid.
MS (APCI) 313 (M+H) |
, "H NMR 8 (DMSO) 12,02 (5H, 5),12.12 (5H, 5), 9.01 (6H, d), 8.62 (6H, ), 8.16 |
(13H, d), 8.13 (13H, dd), 7.81 (6H, 1), 4.67 (SH, 5), 3.39-3.25 (84H, m), 281 (13H, q). %
20 e S S . ()
o _ ’ - Preyaratlon 19 | | . a
7- [(Cyclopropylammo)sulfonyl] -1,2-dihydro-1 -oxo-4-1soqumolmecarboxyhc aCId

7~(Ch1c¥r§su1fony1)-1foxd-l,Z-Gihydroisoquinoi_ine-4—carboxylic acid (1g) was
- 25  addedto cycloﬁropylarﬁiné(?;ml) in tetrahyydrofuran (20ml) and the mixture Wés stirred for
BT Hyd:ochlonc acid was added to acidify the mlxture which was ﬁltered to yield 7-
. [(cyclopmpylammo)sulfonyl] 1 2-d1hydro—1-oxo~4-1soqumolmecarboxyhc acid

asa whlte solid.



At

\II\ID."\

M (APCI) 309 (MHl-1)+ 15 'H NVR 8 (DVMBO) 12.99 (111, s), 12.21
1, d), 9.12 (111, d), 8.54 (1H, d), 8.20 (IH d), 8.16 (111,

11
d, 3.70 (411, t), 1.99 (2H, quintet). Preparation 21
-(Anlinosul fonyl)-I-oxo-1,2-dffiydroi soquiiioli ne-4-car boxylic acid
HOO NH2 0 S* 20 6 b 55 '
(ChI orosul fo FZD | - 0x0-1, 2-di hydr oi soqui nol i ne-4-car boxyl ic acid
(1g) was 8@@"1‘Qm’mn|a(60rﬂ) and the nixture was stirred

mixture ﬁ?ﬁm@%ﬁﬁ%@y@d@f@%@ kia 3! e, PR S, €6 A %
St o L R QAP RS, BYSUR ANMARRER ik GF KIS IS AP pil

~s), 12.08 (111, d), 8.99 (111, d), 8.68 (111, d), 8.16 (111, dd),

an ngsy

8.14 (111, d), 7.53 (2H, s). 56 Preparatlon 22
(D met hyl am.no) sul fonyl ]1-1- dr oi soqui nol i ne- 4- car boxyl

S _
ic acid H Q-1 visulf II-QSI %,%H &J}r

- 0x0- 1, 2- dlﬂdFOF@oq ]isﬁo Iy?l)e A? gar’ lemclgo 1%8%3 B%gxmgcadded to
di rrethyl amne (15m) and the mxture was stirred for* 18h. The :
mxture was acidified with coHnoce it rgt ed hydrochl ori ¢ acid and then

filtered to yield 7-

[ (di-met hyl’am no) sul fonyl]-1-o0xo0-d, 2 {I!_r‘lm soqw nol i ne- 4- car boxyhc
acid as awhlte solid. M5 (APCI) 295 OMB11) 10 HNNR8(DIVBO)
1296(1H 12.19 (111, d 9.07 (1H, d), 8.50 (IH, d& 8.18
(1'H, 8 1 héqrppul@@yl) I>0%p05 ,(Zgjlhycgpmoqumo e-4-carboxy11c acid (1g) was

add_ed to azetidine (0.7ml) and dnsopropylethylamme (0.4ml) in tetrahydrofuran (Sml) and

10 - acetonitrile (5ml) and the mixture was stirred for 72h then evaporated. The solid was

crystallised from methanol then hydrochloric acid was added to acidify the mixttlfe ‘which
was filtered to yield 7- (azehdm—l-ylsulfonyl) -1-0x0-1,2- d]hydrmsoqumohne-4—carboxyhc
acidasa whlte solid. '
MS (APC]) 309 (M+H)"
15 'HNMR § (DMSO) 12.99 (1H, s), 12. 21 (14, d), 9.12 (1H, d), 8.54 (IH 4, 8. 20
(1, d), 8.16 (1H, dd), 3. 70 (48, t), 1.99 (2H, quintet).

Preparation 21
7-(Aminosulfonyl)-1-oxo-1,2-dihydroisoquinoline-4-carboxylic acid

.“ N . H
C N
_ ol A .
_ 0 s

20

0 0
7—(Chlorosu1fony1)-l.—oxo-1 ,2-dihydroisoquinoline-4-carboxylic acid (1g} was '

added to 0,880 ammonia (60mI) and the mixture was stirred for 18h. Concentrated
hydrochloric acid was added to acidify the mixture, which was filtered to ylcld 7-

_ '(amlnosulfonyl) -1-ox0-1 2—dmydr01soqumohne-4-carboxyhc acid as a white solid.

25 MS (APCI) 269 (M+H)" ‘ '

' ]HNMRS (DMS0Q) 12.91 (1H, s), 12.08 (IH d), 8.99 (1H, d), 8 68 (lH d), 8. 16

(1I-I dd), B, 14 (1H, d), 7.53 (24, s) ' ' '



Preparation 23

7-[ (3- Hydr oxy- 3-net hyl azeti di n-1-yl )sul fonyl]-I-o0xo-1, 2-di hydr oi soqu
i noline-4- 15 carboxylic acid H NO HOOH A0 s -'0

© 7-(Chlorosul fonyl)-1--oxo- 1, 2- di iyydr oi soqui hohne-'4- car boxyhc aci d

- (19), ditsopropylethylam ne (3nf") and 3-nethyl azeti di n-3-ol :
hydrochl oride (0.8g) in tetrat‘ly Q I§1§2(8n1) wer e heated at 55'C °

for 3 days. The mi xture was aci h 20 hydrochloric acid and =

t hen fil t eV ¢@imetlyilahiio)sulfonyl]-1- oxo-l 2-dlhydrmsoqu1nolme-4—carboxyl1c ac1d
7-[ (-:3- hydr oxy- 3- et hyl azeti di n- 1- yl,) sul fonyl] -
1 - oxo-1, 2- dlhydr0|squ|noI|ne 4-caN xylic acid as a pale plnk

solid.. M5 (ES) 337 (M.11) * HANM5 DVBO) 12.99 (1H ), 12. 22 (IH,

d, 9.11 (1H d), 8.53 (1H 's), 8. (N:L d), 8.16 (1H, dd)~361
(2H d), 3.46 (2H, d), 1.25 (3143 57 Prmaration 24
4- ({I-[(2R) 3 Am no- 2- hydroxypropyljplcbé"i'l di n-4-yl I oxy) - 2- chl orobenz

onitrile gke 12l A

4-(3-chl oro-4- C%H%&Bﬁnﬁ Opll %(ei#yg%gge qlulncoé]rngélxcairg?;gl1cac1d({0§gp\|u@s

Pdt asaldaditd éllﬂieﬂh)ﬂmﬂKIBQQSIﬁB ahd the H&HES | shn‘ea&“oxamﬁeqfhé chidufbs | on
of tert- %utyl 4- hydr qqlﬁlpl peridine-1 -carboxylate (5.00g, 24.84mol)

in gl 3FAdine W@i#wpn%ma yAroehloris aciskandrthen filered dorvisld Bef or e addi ti on

of 2- i{45i The reagction
was Slgl rr egl%% r g%‘%@ﬁpé%t fd? éﬁh 3’ rlﬁ?%'%}d ﬁié?arr{g&f{%’ératc [ PFhEgee
bet wesstidet hyl =~ 10 acetate (250n-A) -and water (200m ). The organic
| ayer was separat ed, dried over magnesi um sul fate and t he sol vent

evapor at edMSTAF G139%(M-Ras puri fied by flash- chromat ogr aphy or

L L

- (18, d), 8.11 (IH dd), 2.65 (6H, 5).

Preparation 23

7-I(3 -Hydrbxy—?: -methylazetidin-1-yDsulfonyl]-1-oxo-1 ,2-dihydroisoquinoline-4—
15 carboxylic acid ' ' "

7-(Chlorosu1fony1)-1%6x0~1,Z—dihydroisoqﬁinolme§4;carboxyli¢ acid (1g), ] ( y

diisopropyléthylamhe (3mi) and 3-methylazetidin-3-ol hydrochloride (0.8¢) in
_ tetrahydrofuran (8ml) were heated at 55°C for 3 days. “The mixture was acidified with
20  hydrochloric acid and then ﬁltered {o yield 7- [(3 -hydroxy-3-methylazetidin-1 -yl)sulfonyl]-
‘ 1-0x0-1,2- d1hyd:oxsoqmnohne—4—carboxyhc acidasa pale pink solid.
- MS (EST) 337 (M HY _ ' ' .
. THNMR § (DMSO0) 12.99 (1H, s), 12.22 (1H, d), 9.11 (1H, d) 8. 53 (15, 8), 8.21
(1H, d), 8.16 (1H, dd), 3.61 (2H, d), 3.46 (24, d), 1.25 3H, 1).
25 '




15
in),
dd),

'H NMR 8 (CDC13) 1.47 (9H, s), 1.72-1.80 (2H, in), 1.90-1.97 (2H,

3.37 (2H, ddd), 3.68 (2H, ddd), 4.54 (1H, dquintet), 6.86 (1H,
7.01 (1H, d), 7.57 (IH d). Step 2:

. 4-(11-[ (2R) - 3- Ami no- 2- hydroxypropyl | pi peridi n- 4 YI)oxy) 2- chI or obenz

oni t

rile To a solution of the tért-butyl

4-(3-chloro-4- gyanopl i enoxy) pi @rl di {1e-lg C20 carbgxyl ate (2. 75g

9.09mmol ) in dichloronethane,-

added trifluoroacetic aC| d

(20m) ands- ({hg[(vmcglmmm-hy@@;cw p9piBdin-ALDE o PLAERbRHHARS Sitrile

evapor at ed- an

t he resi due " azeotropéd W|th tol'uenie (2x20m) before

dissolving in water -(30m) & n ef sodium hydroxide to-
bring the solution to pH 11. I\@qm“}@s extracted with DCM
(5x 1 .00m ), The organics wete conbined, dried over sodiumsulfate

oi |

and the oIv ved under, red ced essure to give a thick
i i3 31&?@?@ ¢ r?%%wah@n ylPe'BE‘PSTIeC%}aQﬁYJq t®n of -

(2R) - oxi ran- 2-yl net hyl - 3- ni. gr.obgngengsul f onate (2.35g, 9:09mmol) and
~triethylamne (2.54n, 18.18 ‘@ m xture was heated at. 600C
_for 4h before addition of sqgi v azi ;ﬁ?ﬂ. g, 27.27mmol ). Heating

wgs continued at 600C for & finther 7 he reaction m xture was

,  cool

er 30.(50m.). and ethyl acetate

d ar tit d bet t -
Cooom A b bumherotiagiar (ot Coyiraal "2 d KOO IR of bt pu! 55

32?2?‘ G R A R el s R o

“m Xt
~acet
~t he

yitgedvior J0edh elfbfa:tc Qi tionfodr2-diitro-bahoroebadizbuitiile m w‘sg, MQaiSma:hol)
e (1.00m). gsolutlon was washed with IN H &8
é%ﬂ?EOFél‘Sﬁéls* a0 H} ITHPETARNE oY tgpd #&n;ﬂwnqne @W%a?hg}n

ol %étgt% | nqe!ég(t r| ed &g@g%{y@} M Over su%tédtdéegg’gé% heThe

: organlcs
sol vmgnesimmwarfawrmhdrthes sﬂmdv@oestsw'ﬁle rétidue eas pudfietttsy flgphr i fi ed by
fl ash, chromat ogra to e the ti tlec nd. as, a le vello

9 phy gi v I Eplﬁlfogwcﬁhq\m%a y W

. sol i @homatagyayhy elnkng rah eﬂyl peetptptisghe
7.56;
3. 73-

(2H,

t e&m@l} as
6.85 (IH, dd 4.42 (1H, tet), 10

%3”?%“1? Sﬁ"ﬁdg?‘%ﬁ% 2. 86 (11& M, )2.86-2.7§3 (I HsePr),e )2 71-2. 62

), MSIES)S37 (MHH)' M), 2.45-2.30 (3H, ra), 2.06-1.96 (2H, m,

4@%)1 1 AR B ORI BBk 4t} B Fbap) 3106 U ) 5 G- 2

1f|

C.

20

&3&@ zﬁg_(‘ﬁf@f ﬂ§ 3%9'@@? g&ﬁC{e%)bg%s (ﬁlp&ﬁparoc’iltdﬁn d)24 5§t(ﬁglt h)ng from

Step 2: 4-({ 1—[(2R)—3—Amiuo—2—hydr0xypropyl]piperidin-4—yl} oxy)-z-chlorobenzdnitrﬂe
To a solution of the ferz-butyl 4-(3 -chlofo-4-cya116phenoxy)piperidine—1 -
carboxylate (2.75g, 9.09mmol) in dichloromethane (20ml) was added triflucroacetic acid

{20ml) and the mixture stirred for 90 min.. The solvents were evaporated and the residue

 azeotroped Wlth toluene (2x20n11) before mssolvmg in water (30m1) and addition of

25

sodium hydromde to bring the solution to pH 11. The free base was extracted with DCM

(5x100ml). The organics were combined, dried over sodium sulfate and the solvent

removed under rednced pressure to give a thick oil which was dissolved in DMF (30ml)
before addition of (2R)-oman-z-y1methy1-3-niuobenzenesuﬁonate

(2.35g, 9. 09mmol) and triethylamine (2 54rml, 18.18mmol). The mixture was heated at
60°C for 4h before addition of sodium azide (1. 36g, 27. 27mm01) Heating was continued at

~ 60°C for a further 72h. The reaction nuxture was cooled and partmoned between water

30

.(5 Oml) and ethyl acetate (1 OOrnl) The organic Iayer was separated and the solvent removed



benzene. Step I-. tert-Butyl

4-[4-(methy| s-al f onyl ) phenoxy] pi peri di ne-1-cai boxylate M XR 0 Y L
" 0020 "HNWR 8 (CDC13) 1.48 (9H, s), 1.74-1.82 (2H, rn),
1.91-1.99 (2H, rr) 3.04 (3H s), 3.38 (2H ddd), 369(2H ddd),
4.57-4.62 (111, m, 7.02 (2H, dﬁS 7.86 (2H, d). Step2

o il el e

2H, td 2 i o
3952 B8 (LEL T8) 2ebe: 3 7 (L Hra) Bogundtdetotonten (o

(1 H, befgre tz;f;n.\mtﬁ@thorgapetaty (101):1@3 Theg8lutizh, Was)vyashe@ﬁqth IBLEIC2 k5 0rnd) .

59 P

(" B P S Ryoraves shpmpisspr apiprrp i aF th Witk soymlyseride, 0w ¢ 11
Dyl SRALRM @sh DR (PRl ﬁewg&g& 3 Wit 2Bl LhAGbE O

4 quorobenzonltrlle Step 1: terr-B
4-( 4-59903111})&32 pxaty pm@’émsdlmat tenmevet undﬂra&@ceﬂl@f&smr%@resrdue Was 0 |V5

(ESI)_- 3Q3 (211, d 6. 95 (2H,

(1 H, BPRye Ngléslt %?mg@@aap y3o @736 t %Pﬁe gefgpou @ﬁﬂalﬁamelkomol@cl 10g)
180172M§U§ ayo (45 (9H s). 10 Step 2: 4-Q. _
1-[(2R) - 3A|n|n02 fg xypropyl]pi peridin-4-yl|oxy)benzonitrile M R

g Eig ) 42 316 THYRVIR) & ﬁcnehwmsalﬂg:aa;m)o (115 8),0\85 dH, da) W Al seﬂ)ﬂg f“"}’
i i’ bt oAk i S s b S e Gl i A 15
2. 46 0.(2H, .
BER R NS p%ér(eﬁBﬁf,ygloegT ik o) 1ota%h Gy 2H ™. (e

4- [4 chl oro- 2 (rret hoxycar bonyi )phenoxy] pi per| di ne-1-carboxyl at e’ 0 0

- Preparation 25

(ZR) -1 Ammo-S {4—[4-(methylsulfonyl)phenoxy]p1per1dm- -y]}propan—2 ol
OS,©/ Q\,}\(NHZ .

15 :
Prepared as descnbed in Preparatlon 24 starting from 1- ﬂuoro-4—(methylsu1fony1)

benzene

Step 1: tert—ButyI 4—-[4-(methylsulfonyl)pheﬁoxy]piperidine-1-carboxjrlate
J J@’ T
| X

20 - ' NMR & (CDCls) 1.48 (9H, 5), 1.74-1.82 (2H, m), 1.91-1.99 (2H, m), 3.04 (3H,
5), 3.38 (2H, ddd), 3.69 (2H, ddd), 4.57-4.62 (1H, m), 7.02 (2H, d), 7.86 (2H, d). |

Step 2: (2R)-1-Amino-3- {4—[4—(methylslﬂfonyl)phenoxy]p1per1d1n— -yl}propan—2~ol

|  MS (ESI) 329 (M+H)* _ - ‘

25 - 'HNMR § (CDCl3) 7.85 (2H, d) 7. 01 (2H d), 4. 47 (14, septet) 3.73-3. 67 (14,
m), 3.03 (3H, s), 2.95-2.88 (1H, m), 2. 86-2.78 (1H, m), 2.72-2. 62 (2H m) 2 61-2. 55 (1H
m), 245—2 30 (3H m), 2. 08 1.98 (2H, m), 1.92-1.81 (2H m)



(200m') at O C. The reaction m X

11~z '0 0O 20 Diisopropyl azodi carboxyl ate (5.2m, 26.8nmmol) was
added dropwi se to a solution of 5-chloro-2-hydroxy nethyl benzoate
(5.09, 26.8mmmvl), tert-butyl 4-hydroxypiperidine- |-carboxylate
(5.49g, 26.8mmol) and triphenyl phggphl ne (7.02g, 26.8mml) in TEF
re was allowed to waimto ambient
tenperature overnight. The sol \p@@%ar,wgﬁlj@noved under reduced .
pressure and the residue triturated wth 25 diethyl ether (200m).
The tri phery({pH6SR -rewnd dehwasxipromdlpdptrifit-4 ahfbxyhieendomitdiy| et her
renmoved under reduced pressure. The residue was purified by flash
colum chronmat ography el uting ethylgHacet at edsobexang  (1:9) to
give the title conmpound as a. N8N, g). 60 M (ESI) 370
(MtH) + "H NVR 5 (. DVSO) 14‘7‘(9H s), 1.79-1.92 (4H, m, 45-3.54

(H o) 7R G e T protpfho  scilpe fopl Sihpistidatls © %

2- 5[ | Stetpel: terBBudN c G- mepﬁe@bﬁﬁ)@ipéhanﬂ dbdBuxsliate- chl or obenzoi ¢ acid
0 CHUZOO0 )r ollz~ An aqueous sol ution of -2N sodi um hydr oxi de

- (20nm) was added to a sol ution P but y! '
4-[ 4-chl oro- 2- (met hoxycar bo he y ri di ne- 1 - car boxyl. at e

(8. 1 g, 10 22.0nmmol ) in tetrahydrofuras (Om ) at 45 C. -The m xture
was sdited vigorously for 3h then adjusted to pH 2 with 2N

hydr ochl org\,@s@s@mﬁ't{q—p ‘bduct was extracted with ethyl acetate and
t he organi c | ayer vvashed repeatedly with water until the washings
vere pH 6. HNMRG @2DCE) 7.49 §2Hds 6 86i(2H, dy di55rtgnasj 169 CH fdaldy, 381

> (Pt U ol BT U 0 7T

1HHNVR 6 (DVBO) 1.47 (9H, s), 1.79-1.88 (211, m), 2,03-2.11 (2H, m,
3.30 (211, ddd), 3.77-3.85 (2H M, 4.72 (IH, m, 7.02 (111, d),

7. 49 %'44@1 [(Bz)élSzAtdmb 2dydrdbSpsbyllpiperidi)-4-yRoxPepedmidrilon 29
4- (.4- Chl oro - et hy far bajoyl - phenoxy) - pi peri di ne-1-carboxylic acid
tert-butyl %%ESED 6 (M S -

"HNMR & (CDCls) 7.57 (2H, d), 6.94 (2H, d), 4.46-4.41 (1H, m), 3.74-3.68 (1H,
m), 2.94-2.88 (1H, m), 2.83 (1H, dd), 2.73-2.66 (1H, m), 2.64 (1H, dd), 2.61-2.55 (1H, m),
15 2.46-2.30 (3H, m), 2.07-1.97 (28, m), 1.91-1.80 (2H, m).

Prcparatlon 27

tert-Butyl 4- [4—ch10r0-2 (mcthc:};ycarbonyl)phenoxy]p1pendme-1 carboxylate

o

ox

20 | Diisoprépjrlazodicarboxylate (5.2ml, 26.8mmol) was added dropwise to a solution
of 5-chloro-2-hydroxy mefhylb enzoate (5.0g, 26.8mmol), zerr-butyl 4-hydroxypiperidine-
1-carboxylate (5.4g, 26.8m1n61) and triphenylphosphine (7.02g, 26.8mmol) in THF |
(200ml) at 0°C. The reaction mixture was allowed to warm to ambient temperature

overnight. The solvent was removed under reduced pressﬁre and the residue titurated with

- 25 dicthyl ether (200m1) The tnphenylphospbmeomde was filiered off and the diethyl ether

' removed under reduced pressure. The residue was punﬁed by flash cohmm
chromato graphy eluting w1th ethyl acetate 1sohexane (1:9) to give the title compound asa |
brown 011 (8 1 g) ‘ ‘ '



H ON ~O C1,3 'Tr O Brono-tris-pyrrolidi nophosphoni um

hexaf | uor ophosphate (1.57g, 3.37mpl) was 25 added to a vi gorousl y
stirred mxtare of 2-{[I-(tert-butoxycarbonyl)pi peridin-4-ylloxyl -
chl or obenzoi.c acid (1..00g, 2.8 | mml) and 40% aq net hyl am ne (2rr1)
~in-DCM (I OM). Stining was cob@i nued for 30 min. before

d~o~hl d m d
S?EH E)'rgn'l{/}%gﬁ§b‘(§?§m Ii!l-)TKe grgaﬁlrlccl zgler vvéiosegjafgt ed and washed
: h 61 dgt
Wi t msgommﬂm@mnﬁ?ggqgﬁw% 42942 gnﬂlghvg%g .62

(20m); then dried over sodiurh “su sol ve
under(ZHenhDche&B (BB %3,k $4-4 T8¢ 1 Hem) 06192 (15, DUT.BS (4, doly, 717”ﬂ§IH olum
- chromat ography eluting vith ethyl. acetate:isohexane (1: 1) to give
t he t|t| e .conpound as .a col ourless solid (0.84g). 5 M5 (EST) 369

‘ ID+ "H NVR 8 (CDCL3) 8.17 (kH 5 (1H, s), 7.35 (IH dd),
gL (IH d), 4. 56 (1)H tt), (ﬁ?ﬁ%‘-‘%z—s(m( | L o8 (2H( ddd) | )

3. 00 (3H, 2)[1-(er @8uﬂox%8mb&kjrl)pﬁemﬁn—82yl]lox§ }-iaﬂbrobeﬁzmcla&dS (9H, s).
10 Preparation 30 tert-Buty :

4-[ 2- (am nocar bonyl ) - 4- chl or xy] pi per| di ne-1-carboxylate H2N 0

cl &-ON Y 0~< 0O Prepared as ed |n Preparation 29 using

aqueous ammonia. M (ESI) 35 15 "H NWR 6 (CDClS) 8.18 (1H, {@%
d), 7.67-7.61 (111, m), 7.407 (1H, d), 5.83-5.76 (1H, %
ru), 461(1H n) 384376(2H m, 372 (2H, ddd), 2.09-2.01 (2H,

, 1.82- I on th
2 (1] (o ) by %‘gfﬁi‘%ﬁﬁ%%%‘%e@ﬁ@w Iypefys sepsEonbe
chl OVEQ%G%*P al[ﬁ-&ﬂdﬂo ZQm@L@xy@algﬁ‘nyl) phenoxy]plpendme-l -carboxylate (8.1g,
10 22 Ommol) in tetrahydrofuran (70ml) at 45°C. The mixture was stirred Vi igorously for 3h

then ad;usted to pH 2 with 2N hydrochloric acid. The product was extracted Wlth ethyl

acetate and the organic layer washed repeatedly with water untﬂ the washings were pH 6.
The orgamc layer was dried over magnesium sulfate and evaporated. The remdue was
azeotroped with toluene to give the title compound as a colourless solid (7 5 g)
15 MS(ESD356 (MHH)" | |
'H NMR & (DMSO) 1.47 (94, s) 1.79-1. 88 (2H m), 2.03-2.11 (2H m) 3.30 (21,
ddd), 3.77-3.85 (2H, m), 4.72 (IH m) 7.02 (lH d), 7.49 (14, dd), 8.12 (IH d), 10.91
(1H, 5). '

20 S o _. ' 'Pregaraﬁoni9' ,
4-(4-Chloro-2-methylcarbamoyl-phenoxy)-piperidine-1-carboxylic acid tert-butyl

O N -
| \j- | °~O _
' S NUNLO
cl . ,
Brorrio-tris-pyrfolidinophosphonimn hexaﬂuOrOPhosphate (1.57g, 3.37mmol) was
25 addedtoa wgorously stirred mixture of 2-{[1- (tert—butoxycarbonyl)p1pendm—4—y1]oxy} -5-

‘chlorobenzoic acid (1.00g, 2. Slmmol) and 40% aq methylazmne (2ml) in DCM (10ml).
Stirring was continued for 30 mm before partmomng between IN hydrochlonc acid

ester

(IOml) and dmhloromethane ( IOIni) The orgamc 1ayer was separated and washed with



z N,,~~NH2 Prepared as described in Preparation 24, Step 2 from
tert-butyl 4-[4-chloro-2-

(et hoxycar bonyl ) phenoxyl pi peri di ne-1-car boxyl ate- 25 M5 (ESI) 343
(Mrl W' HNI\/R5(CD013) 7.75 (1H, d) 7.37 (IH, dd) 6.92 (IH d),
'-446439(IH , 3.89 (3H, s)l 3.72-3.66 (1H, ,293287(IH

(i, Spomacht it ACa(fEﬂlaf?ﬁoﬁﬂ%&e%Z%iﬂlh@%ﬁﬁ (omtlh Sherpieciat Fosiing
2- ({IsuLf&t%Fézla walt%eﬂawl{m»a@f %ﬁ&é@%@%@'&é’ wﬂeéeﬂa&e%xga%égﬁﬁlbg@%sg

met hyl benzanmide 0 N Prepar ed
in Prc@ﬁlanmthxomaﬂygralﬁi}eqiumlg Wﬁmeﬂ}y(l écatitb ‘dsoheRanS! : 1) to give the title

- et hyl ear ba oxy) ridi ne- -carboxylic acid tért-butyl
'estercon?muf“g%q/ 8 (:thﬁ)(&g £ NMVR 8 (CDClB) 8.18 (IH, d), 7.88

H, 91 (1H, d), 4.54- 10 4.48.(IH m,
. 3573 2)'677]}4%33(3#1%693(%*@3H él) 2. %39 2.83 (1H, m, (2 83 ??H dd),
2. 68-2. 56 'HRMR 8XCILIHI. mﬁﬂdy):z 10U 1155 gm,,ddg &0t REBA) (458 M),

2.34 (IH dd), 113-2.03 (2H, 4 1. 83 Prevaration 33

15 2<(H, tt) 3. 1-3 71 (2H, m), 3.29 (2H ddd),3 00 (34, d),208 198 (ZH m), 1.82-1.71 (2H,

1- [(Zﬁi !3 - 2- hydr oxypr opyl ] pi peri di n-4-yl | oxy) - 5- chl or obenzam d
"z CL 4 ~ ~M1R2 Prepared as described in .

Preparatlon 24, Stop 2 fromtert- butyl 4-[2- :
- (.am nocar bonyl ) 4- chl or ophenoxyl pi peridine- 1 -carboxylate. M5 (ESI)
_398(M+IW20IHNI\/R5(CDC13) Erggaration 3¢), 7.75 (1H, s), 7.39 (1H

dd), 6.93 tert 'ﬁut)ql) 4- [E (ammocarbonyl) 4—chlorophenoxy]plpendme-1 carboxylate

HN. .0
[Cael
cl . *g’ \l<
| Prepared as described in Preparation 29 using aqueons ammonia.
MS (ESI) 355 QM+H)* |
15 - 'H NMR & (CDC13) 8.18 (1H, ), 7.67-7.61 (1H, m), 7.40 (1H, dd), 6.94 (lH d),

5.83-5.76 (1H, m), 4.61 (1H, m), 3.84-3.76 (2H, m), 3.26 (2H, ddd), 2.09-2.01 (2H, m),
1.82-1.73 (2H, m) 1.47 (9H, s).

Prepai‘atlon 31 | _
CZO - Methyl 2-({1-[(2R)-3-amino- 2—hydroxypropy1]p1pcndm—4-y1}oxy) -5-

chlorobenzoate ' |
. | o
0.0 _
o} oH

Prepared as descnbad in Preparation 24, Step 2 ﬁ'om rert—butyl 4- [4-chloro-2-
. | (methoxycarbouyl)phenoxy]plpendme-1-carboxylate '
25 MS (ESD) 343 (M+H)"
| R NMR & (CDCl;) 7.75 (1H, @), 7. 37 (1H, dd), 6.92 (lH d), 4.46-4.39 (1H, m),
3.89 (3H s), 3. 72-3.66 (IH m), 2.93-2.87 (1H m), 2.81 (1H, dd), 2 69-2 55 (2H, m}), 2.63
(1H, dd), 2. 43 2.31 (3H m) 2.00-1.84 (2H m), 1.67-1.46 (2H, m). |



(IH, s), 4.56-4.48 (IH, m, 3.73-3.67 (1H m, 2.93-2.86 (1H m,

2.83 (1H, dd), 2.73-2.66 (IH m, 2.63 (1H dd), 2.61-2.54 (1H, m,
2.44 (1H, dd), 237230(IH m, 2.35 (IH dd), 2.15-2.05(2H n,
1.90 (2H, .dtd). 25 63 Preparation 34 tert-Butyl . '
~4-{3, 4-dichl oro-2- [(cycl opr.opyl g%nl no) car bonyI | phenoxyl pi peri di ne-1 - o
carboxylate HN 0 cl &) N ~r 0 5."Asolution oftert- butyl

4-1 3, 4-di chl oro-2- (1 E-l m dazol - 1-yl carbonyl)phenoxyl

pi peridine-1-carboxyl ate (described in Preparation | | step 1)

(2.0g, 4.5mmol) .in " cycl opropy | Bignasatigm3s ) was heat ed at 50'C for

14h. -The rated i.n. C. rtitioned o
“bet ween eﬁiqud1 Ef}glg?‘%m %ﬁ%ﬁﬁ?&%ﬁ@%}&&'ﬁrﬂ} E@ Oﬁf’{e orgam CS
\Aere];déthﬁdmaagnem um sul fate ‘and concentrated in vacuo.
Crystallization 10 from di chloronet hane: i sohexane gave the title -
conmpound as a white solid (0. 4@)\ M5 (ESI) 429/431 (M+ID+ "H NUR 6
(DVBO) 8.46 (1H, d), 7.56 (I1H}1d), . 7.17 (IH d), 4.68 (1H m, 3.42-
3.27 (4H roy, 2.74 (1H, nm, . oH, 1.55 (2H-m), 068(211

ra), 0.44 (2H ro). 15 Pre 0N "3BU_ANH,
6° {[I-(3 Anmi no- 2- hydr oxypr opyl ) pi peri di n-4-yl | oxy}-2, 3 d| chl or o- N-

ccycl opr opyBrberediag @&cﬂbdﬂ‘in@reﬂarﬁﬁaﬂmep@.ﬁbblm-@pdﬂaﬁbﬂs described - _
“in Preparation 24, Step 2 following Preparation 34. 20 M5 (ESI) 402 @gﬁ
( M+ Hymethyle Nhﬂnsylcnhse@@y)-mp%dw@ciic yhe aqig rert-butyl gyter.5. 82 (111, s),

4. 40- 4. 33 IH, tt), 2.92-2.85 (2H, rn), 2.85-2.77
(211, m, hgég%SWfﬁz%M3%§ 62 (1?4 dd), 2. 42'(2 29 (39,11 m, B
22f1JOL1 89 ‘mmg)(cnug& 18 (18, ﬂ?ﬁaSSTOIHQ)&%tK@Hldd} @01 QH68), %62 () am
rn .

0 4.8 21H m), 3.73-3.67 (1H, m), 3.01 (3H, d), 2.89-2.83 (1H, m), 2.83 (1H, dd), 2.68-2.56
(2H, m), 2.63 (1H, dd), 2.4 (1H, dd), 2.39-2.33 (1H, m), 2.34 (1H, dd), 2.13-2.03 (2H, m),

- 1.94-1.83 (2H, m).

Preparation 33 .
15 2-({1-[(2R)-3 Ammo— -hydroxypropyl]pxper1d1n—~4—y1}oxy) 5 chlorobenzamlde

0., NH,

5O

Prepared as described in Preparation 24, Step 2 from tert-buty1_4-[2~ _
(aminocarbonyl)-4—chlorophenoxy]piperidine-1-carboxylaté.
MS (BST) 328 (M+H)" - | | |
20 'H NMR 5 (CDCl:) 8.19 (1H, d), 7.75 (1H, 5), 7.39 (1H, dd), 6.93 (1H, d), 5.85
(1H, 5), 4.56-4.48 (1H, m), 3.73-3.67 (LH, m), 2.93-2.86 (1H, m), 2.83 (1H, dd), 2.73-2.66
(1H, m), 2.63 (1H, dd), 2.61-2.54 (1H, m), 2.44 (1H, dd), 2.37-2.30 (1H, m), 2.35 (1H, dd),
2.15-2.05 (2H, m), 1.90 (2H, d&td). |
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64 Prevaration 36 tert-Butyl

4-[ 3, 4-di chl oro-2-(chl orosul fonyl ) phenoxy] pi peri di ne- | -carboxyl ate
So'cl Co-O C61 NYO O To a stirred solution of tert-butyl

4-[ 3, 4-di chl orophenoxy] pi peri dine- | -carboxylate 5 (10.0g,

'}'28.9nnDI) in dry TBF (400m ) at 370" C under a nitrogen atnosphere

was added dropw se sec-butyl lithium (26.7n, 13Min cycl ohexane). "
The solution was stirred a furEreperatisnBfd. at this tenperature and

ool ng. bl RN Aeey B iR e e A D peot iRt I o

over ¢dibodyishl oro | succinimide (4.63g, 35mmol) was added and the
m xture stirred-at room QS 10 tenperature for 72h. The Solution
was .concentrated in vacuo and?arti ti oned between ethyl acetate and
| N aqueous hydrochloric acid. gThe organic extracts were dried
(Magnesi um sul phate) and concenfrated. Chromatography on silica
(ethyl acetate: isohexane/ 18 he title conpound (2.40g) -MS
(ESI) 445 (Mrl-1)+ 15 1H NVR \ N.é%le,. d), 7.03 (1H, d),
4.65 (1H, m, 3.59 (2H, m, B.33 (3H Zg), 1.66 (4H, m, 1.40 (9H,
s). Prevaration 37 - o
ﬁ i_5|3- ?oCh: OAGoRrticn TR bdiyh443 WL G¥MbREIL ENSHidAz61 fil dheborl B Phighox(L : 60
_ o : : -
t er t -mBpenyding-] f@rbooyiaih (deserited (v Rreparsgionfld widp) P 13.8gx4 Ppinpd) indi ne- |

ot haRBIC B SO P ORE FbrST APl (O SOBCR T eeaaiedn

was CRRes Mendlalttididd tesHRn 3] hbtite 848 INTRBEshsHdfochWidkeld! TiRne.
-The residue was redi ssol ved i'n dichloronethaue:trifluoroacetic acid

/ 1: arg@scy werd dricspyes magnesiimasulfzo and eonsenttated & Wagro.1 Srystallizagion The

| ution concentrated in_-vac t hen rtiti,oned:. n et hyl
et 80 SRR AR v B s orpbuBR R A P SRET B BT Fon
The aqueougrWasIy $RMA3 Q€)W th ethyl acetate (4 tines), and the
conbi ned organics dried over anhydrous potassi um carbonate.

‘Concent r at TYNMR S/@B0) 8.46 (1H, dJ, 7.56 (1H, d), 7.17 (1H, d), 4.68 (1H, m), 3.42-

3.27 (4H, m), 2.74 (1H, m), 178 (2H, m), 1.5 (2H, m), 0.68 (2H, m), 0.44 (2H, m).

15 . Preparation 35

6-{[’1 -(3-Amino-Z-hydroxypropyl)piperidin-4—y1]oxy}'-2_,3-dichlloro-N- -

: cycldpmpylbenzamidé

- - ' mjéo _ o

Prepared as described in Preparation 24, Step 2 followipg Preparation 34.
20 ¢ . MS (ESD) 402 (M+H)* | | R |
| * THNMR & (CDCls) 7.35 (1H, d), 6.78 (1H, d), 5.82 (1H, 5), 4.40-4.33 (1H, m),
3.‘68 (1H, tt), 2.92-2.85 (2H, m), 2.85-2.77 (2H, m), 2.81 (1H, dd), 2.62 (1, dd), 2.42-:2.29
(3H, m), 2.00-1.89 (28, m), 1.88-1.79 (28, m), 0.89 (2H, 1d), 0.66-0.62 (2H, m). |
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afforded the title conpound as a white powder (0.54g). 65 M
325/327 (MtH)+ "H NVMR 5 (DMSO) 7.74 (IH d), 7.34 (IH, d), 4.6
m, 2.96 (2H, ), 2.55 (2H, n) 1.91 (2H m, 1.63 (2H m. 5
Preparation 3 9 _
" 2,3-Di chl or o- N- net hyI 6- (pi per| q]514n 4-yl oxy) benzenesulfonam de N -7
o=s=0 Oa NH tert-Butyl : a
4-[3,4-di chl oro-2-(chl orosulfonw_))_uhﬂmzjl pi perldl ne- I-carboxyl att~

(0. 709, dj |n4 0 agueous t hyl.am ne in water
(10m) and? %‘f@f mé‘rdl@‘i ? Siitrodtl i BB B Rp draterelaror
30mi n. The solution was concendgated |n vacuo and t hen-azeotroped
with toluene (4 tinmes). The ag aas . redi'ssolved in .

di cchl or oret hane/ t ri f1 uor oacet ac dN(l 1) (20mM) and stirred at
room tenperature for 15 mi ®it €S. The sP Ufon was -concentrated in
vacuo, then partitioned between et hyI cétce ate and sat.urat ed aqueous

sodi um'h ¢} act ed
ain et hyi TEAgzeaLaaRG St a0k R, LR ARUE R BB S B E
- ashydlos, mﬁml)mdmrrmmoeml ngeTe ﬁﬂddr@.rhﬂrﬂ mﬁmo i‘@ﬁrﬁ@ﬁ’ddeﬁe
t|tIe conpound, as_a_ _ white er (0.69q9). - 9/ 341 (M+H) +

| H NWOBW{SDW@MY iy (26. E’l’)ﬂ 173M5n (Jl’qlphq;pneh onﬁyas stireda( 211, -
PMar g‘?‘iﬁ 1(3;’31‘835' ﬂnﬁ)temlgergéré I—& th"?l Sul%m‘gd?ox(lge Wam)ﬁbbjlec? t]I'u'cguglﬁ| the II?IXtill‘e gﬁ*

2, 3- Dlog 1 0nf, OFAY clih@ bmpwénénfopem{d Mk iyt WahSERZBBRSEmbeRARE de
N'L 0O=~=O0a NH ci 25 tert-Butyl -

4-13, Wﬂbbl\h@blozose@oﬁmdgm 6%gaﬂ5m@hm§/p@iqd@mddhmmums@m§d@momg )
70
00 | el el 5P ies' GnebEaRR s e hatiiinke Bonehy " ©

VaCU%@ﬂ@oétﬁ&@nﬁﬂ@iqﬂﬁﬁﬁhyﬂrb&hlonc acid.. The organic extracts were dried
(magnesium sulphate) and concentrated. Chromatography on sﬂzca (ethyl acetate:

ESI)
(IH,

.isohexane/1:3) gave the title compound (2. 40g)
~ MS (ESI) 445 (M+I—1) n o
15 1HNMR6 (DMSO) 7. 45 (1H, d), 7.03 (1H, d), 4.65 (1H, m), 3.59 (2H, m), 3.33
(3H s),1 66 (4H, m), 1. 40 (SH, s).

7 Preparatlon 37
2, 3—chhloro-6 (p1pend1n-4-yloxy)benzenesulfonarmde :

| SONH,
Clﬁo@'
cl . NH -

tert-Butyl-4-[3 ,4-'d1'chloro-z-(chlorosulfonyl)phenoxy]piperidine—1 -carboxylate

.20

(0.80g, 1.8mmol) was dissolved in 7N ammonia in methanol and sﬁrred. atroom
temperature for 20min. Tho solution was concentrated in vacuo and then azeotroped once
with toluene. Tho residue was rechssolved in dlchloromeﬂlane trifluoroacetic acid / 1:1
25 (201111) and stmod at Ioom temperaturo for 15 mmutes The 501111'.10]1 was concentrated in
vacuo, then partmoned between ethyl acetate and saturated aqueous sodium hydrogen
' carbonate soluuon The aqueous was reextracted with. ethyl acetate (4 times), and the.
combined orgamcs dnod over anhydrous potassmm carbonate. Conoentranon in vacuo

afforded the title compound aé_ a white powder (0.54g).



toluene. (4 tines). The residue was redissolved in dichloronethane:
trifluoroacetic acid 66 1: 1 (20m) and stirred at roomtenperature
for 15m n. The solution was concentrated in vacuo, then partitioned
bet ween et hyl acetate and saturated aqueous sodi-um hydr ogen
carbohate solution. The aqueous®as reextracted with ethyl acetate

(4 tlnes) t iged organics dried over anhydrous
pot assi'um ca?ggﬁa%/% ceI_rTfr ation in vacuo 5 afforded the title

" conpound alﬁmmhs@mmm(ﬁi?c@g )34 (& 5)(5%'6)(1?16%3?56 i}%ﬁﬂf%ﬁ NVR

5(DIVBO778E d), 7.36 (I ‘

2. 55 (2H2m), 1.9) (21, 12 1(G3H2E; a)), 1 89 (2H ra) 1. 63 (2H m, 0.49
(411, m 10 Prevaration 40 '

6- ({I -[(2R) - 3- Ami no- 2- hydr oxypr opyl ] pi perldln 4-yl } oxy) - 2, 3-

dischl or obenzenesul f onanmi de ~H2 p é@%"f@mﬁ & 0,01 1&N 2H Cl

, A, ~NH2 Prepared as descri bed tion 7 (Steps 2 and 3)

ol | ow ng F-Epchian-$mayl-6-§SpaRlia-ESypx Phentnesulfdhbmidr g~par ati on 41
6- ({I-[(2R)-3- Ami no- 2- hydr oxypropyl ] pi peridi n-4-yl }oxy)-2, 3-di chloro
-N- net hyl benzenesul f onani de O=S=0’ OH 20 Cl Prepared as descrl bed

in Preparation 7 (Steps 2 and 3p= 301 | owi ng Preparation 38. M5 (ESI)
412/ 414 (MKW 67 Preparation 0

6-({1-[(2-R)-3-Am no- 2- hydroxy | ] Ri_per i di n- 4- yI}oxy) 2, 3-dichlor
o-N- cycl opTopyl benzenesul f onaul i de HN 0=~=0"
tert-Butyl 4-[3,4-dichloro-2-(chlorosulfonyl)phenoxy]piperidine-1-carboxylate

(0.70g, 1.8mmol) was dissolved in 40% aqueous methylamine in water (10mi) and
10 methanol (10ml) and stirred at room temperature for 30min. The solution was
concentrated iz vacuo and then azeotroped with toluene (4'ti1-nes). Tﬁe residue was
redissolved in dichloromeﬂ:laﬁe/hiﬂuoroacetic acid (1:1) (20ml) and stirred at room
temperature for 15 minutes. The solution was concentrated in vacuo, then .partitiqnad
between ethyl acetate and saturated aqueous sodium hydrogen carbonate solution. The
15  aqueous was reextracted \ﬁth ethyl acetate (4 times), and the combined organics dried over
anhydrous potassium carbonate. Concentration in vacuo afforded the title compound as a
white powder (0.69g). | R |
 MS (ES]) 339/341 (M+H)* .
'H NMR 5 (DMSO0) 7.76 (IH d) 7.35 (1H d), 4.64 (1H, m), 2.96 (2H, m), 2.54

(o GH, s) 2.54 (2H, m), 1.90 (2H, m), 1.61 (2H, m).

Preuarahon 39

2 3-D1ch10ro—N-cyclopropyl 6-(piperidin-4-yloxy)benzenesulfonamide

T

25 tertéBﬁtyl 4-[3,4-dichloro-2- (chlorosulfonyl)phenoxy]piperidine-1-carboxylate

(0. 70g, 1. Smmol) was dissolved in cyclopropylamme (8ml) and stirred at room - _
temperature for 30mm ‘The solution was concentrated in vacuo and then azcotroped with

 toluene (4 tlmes). The residue was redissolved in dichloromethane: trifiucroacetic acid /



OHdA:&O ON,,-~-~NH2 Cl1 5 -Prepared as described in Preparation 7
(Steps 2 and 3) following Preparation 39. WMsS (ESI) 438/440 (M -1)+
Preparation 43

7- (Met hyl sul f onyl )-I oxo- 1, 2-di hydr oi-soqui nol i ne- 4-car boxyhc acid . H
NOHOYI& 10 C-'0 To a sol ut| on of sodi um bi carbonate (500ng) and

sodiumsul fite (353ng) in 4n ‘water at O C was added portionw se"

h |
or -t SRS el %‘Jﬁz’i%f@‘f‘ﬁﬁé‘?%’i A TR0 Nk 0% s ieEBE B Vo
t enpricas,Uher patibharbdieedadhyitacS@teGriiaatidited Ieous SafitnaWydwsen cool ed

-

to OOC and acidified 15 to pH1 wth concentrated hydrochlioric acid. . .

The @mwwm%mmu@m wastreexdverctedtwithwethiacgtate @ timesdchnighe 15

QCith | d d d h :
C " iRty it e b RRE iR gt SBRned CaR oo SR e

(53n ﬁ}oraédiﬂaeftﬂ%scbﬁﬁbﬁﬂdia@gmte 5RREAVERR80MY) at 45' C. Ethanol was -

then slowly added unti | the solution became slightly cloudy. -
| odonet haMé (ESE)’ZM)’%ﬂe(Mfﬂ)an added and the reaction refluxed 20

et 7 act ot MR GG f@ki{?&(iﬁ @ﬁ%ﬁé?ﬁqﬁﬂt&fétéﬂaﬁﬁdiévé@ad,i’réi?m J
OC
S0 Rt b o DU B LB s [, SO P S S vt s

from acetone to yleld the title conmpound as a white solid (325nD).
M5 (ESI) 266 (M HY 25 "H NMR 5 (DMBQ) 12.97 (IH, bs), 12.19 (IH, d),
@07(1H d), 8.70 (IH d), 8. Ereparafion4@q) 8.19 (1H,: d), 3.30 (3H,

2%, RerbrieR) 9”Aémoh7éﬁ:9/&éoﬁ¥ﬁr%5w&8%uvhb%% -carboylic ()

dmhlorobenzenesulfonamlde

N,
CG=5=0

O
o N _A_-NH,

Prepared as descnbed i) Preparanon 7 (Steps 2 and 3) following Preparatlon 37
15 MS (ESD 398/400 (M+I-1) |

Preparatlon 41
- 6- ({1 [(2R) -3-Amino- 2-hydroxypropyl]p1pend1n—4—yl}oxy) -2 3-dlchlor0—N-

methylbenzenesulfonamlde

-

HN

*0=8=0
peaes.
o N\/\/NH

Prepared as described in Preparation 7 (Steps 2 and 3) followmg Preparatlon 38.
MS (ESD) 412/414 (M+H) |

20

o
430
...z\zh
ARERG
f,,\;h“‘ﬂ
R
e




O Prepared as described in Preparation 43 follow ng Preparation 16
using indole-3- 5 carboxylic acid. NIS (ESI) 238 (M11) "EIl NVWR 6
(DVBO) 12.34 (111, bd s), 12.29 (IH, v bd s), 8.31 (IH, s), 8.21
(IH d), 8.03 (IH d), 7.69 (IH dd), 3.20 (IH -d). 10 Preuaration
45 6- Fl uor o- i - oxo- 1, 2- di hydr oi soqui nohne- 4- car boxylic acid Prepared
following literature procedures:67iebi gs Annal en der Chenzie, 1981,
5, 819-27 and Cheinical & Pha~gaceuf.i 0%5 Bul l etin, 1983,

31, 1277-82. 15 St ep 1 Di met hy| £reparation

[5 t tche)rgr e;g{ accord| ng to U@?%ggwgg%#%ﬂ%% EN?WQP%Q{%QN% X0

'susp apropsflbenzgnesitfornarfiidaor obenzoi ¢ acid (4.5g) and copper (1)

) C

brom de (1 75mg) in 25m of dinethylinalonate at O C was added
portionwi se 20 sodium hydride (B9% in mneral oil, 1.3g). After 10
mn., the reaction warned to H'B’omterrperature and stlrred for 30
m nutes at roomtenperatureCIt% n Feat ed at 70'C for 2h.. The
solidified reaction was then i t¢H water (80m ) and was
extracted with diethyl - ethg 5 N..~FhéHaqueous | ayer was
acidifi.ed wwth concentrated hydrochloric acid and extracted with
ethyl acetBrepare8xs @SQcribdthn Emptxiatie[d? 05gpol and ay fylD it Prefiratich 9yer
25 magnesi concentrated under vacuum and the
crude mat ﬁﬁ%@ﬁ%@@ﬁ ed fromdi ethyl ether/iso-hexane to-
yield the sub-title conpound as a white solid (1.99). 69 H NWMR 8
(DMSO) 13.36 (111, bs), 8.05 (IH dd), 7.35 (111, ddd), 7.14 (111,
dd), 5:08 (IH s), 3.70 (6H, sy_epﬁ'a'emm

2- ( Car boxy, 4-1| oroben20|c acid Q suspensi on
of di met hym%i’fl’i%f%ﬂ -legxorh Mﬁéﬂ%@%@r&mﬂh%mw@ (1.80g)
R_o
o 57
10 | - 0’0

To a solution of sodium bicarbonate (500mg) and sodium sulfite (353mg) in 4ml of
* water at 0°C was added portionwise the 7¥(ch10r05111fony1)-l—oxo-l,2-djhjrdroisoquinolinc- '
4-carboxylic acid (see Preparation 16) (400ing) The reaction was Warmed to room

temperature and then heated at 80°C for 2h. The reactlon was cooled to 0°C and acidified

15 to pH~1 with concentrated hydrochloric acid. The suspension was diluted with 4ml of

 water and stirred for 15 minutes at 0°C then filtered under nitrogen. The solid was washed
twice mth water and was added to a degassed aqueous solutmn (3ml) of potassium |

: hydro gen carbonate (280mg) at 45 °C Ethanol was then slowly added until the solution
- became shghtly cloudy. Iodomethane (262p1) was then added and the reaction refluxed
20  (45-50°C) for 5h. The reaction was concentrated under #acuum, extracted wifh ethyl
~ acetate and the aqueous phase acicﬁﬁed with concentrated hydrochloric acid. The reaction |
| was stirred at 0°C for 30 mm and the solid collected by ﬁltratlon then recrystalhsed from

acetone to yield the title compound asa Whlte solid (325mg)

MS (ESI) 266 (M-H)

25 '"H NMR 5 (DMSO) 12.97 (IH bs), 12. 19(1H d), 9.07 (1H, d) B.70 (IH d), 8.27

(IH dd) .19 (16, 4,330 GH,9).



I n concentrated hydrochloric acid (25m) was heated at 11 O C for
48h. The reaction was cooled and the sub-title conpound col |l ected
as a white solid by filtration (1.509). Ms (ESI) 197 (MH 10 'H NWR

-5 (DVMBQ) 7.97 (1H, dd); 7.24 (111, dd), 7.20 (IH 'dd), 3.96 (2H s).

Step .3:.°

~ (42) - 6- Fl uoro- 4- (met-hoxynet hyl e68) - | Hi sochr omene- 1, 3(4B)-dione 0 0
0O F 2-(Carboxynethyl)-4-fluorobenzgic acid (1.40g) in a mxture of
acetic acid (3m) 15 and trinet 1 rmate (1m) was heated at
11 O C forg b6 197 f e 4 | :jacet at e ‘generated was
“distilled %Wﬁ%&WPﬁ@s}%g’@Btﬁhﬁe%@g 1?%‘]??‘%3 cooled to’O C. The - C
white solid was collected by filtrition and was washed wi‘th col d
“water and nethanol (1.32g). D My (&Sl) 207 (M Me)-- 20 Step 4: _
Methyl 6-fluoro-I-oxo- I Hi soclfpfiede- pegmboxyl ate 00 .10 ~r O F
To a suspension-of : -0 : S '
(4Z) - 6-f1 uyoro-4- (net haxyi net hyl-ene) - | Hi socbr onene- 1, 3(4B)- dione -
(1.30g) i rPraearadAbHescrbed in Reeparationdt3 fllwatdnlg Brdphtation d 6asing indolsst ) .
~The m ‘ 25 heated at 40-50'C for 3h. As the reaction
p?oce@gﬁtgggrﬁ%g@@ub-t itle conpound crystallized 70 out. The reaction
- was cool edviSqESPIBSt@IBET at ure -and a white solid was col | ected by
filtration and washed with cold nethanol. M5 (ESI) 222 (MtH)+ 'H NWR
5 (DVBO) SFASMR Bi(DMSOBIZBBA (IEH,bdos) 12.20 OIF,(vibd s)IBp+ (VEHES, § RH(1HAY),

g]‘SI?Lﬁ)(%o&ﬁj&’?ﬁg gﬁg%@g&%&ﬁ%{ﬁ)ﬂoae_— 4-car _box:yl ate H N 0-_110 0F

-+

10 ' - Preparation 45

6-F1udro-1-oxo-1,2edihydroisoquinoline-4—carboxjriic acid
- Prepared following literature procédures_: Liebigs Annalen der Chemie, 1981, 5,
819-27 and Chemical & Pharmaceutical Bulletin, 1983, 31,1277-82.

15 Step 1: Dimethyl [5-ﬂuor0—2-_(ﬁlethoxyc_arboﬁyl)phenyl]malonate
‘ MeO 00 . OMe
MeO
¥

(Prepared acéordjng to US 5189168) - } _ : S k)

Toa ;épidly stirred suspension of ‘2-br.omo-4-ﬂuqrobenzoic acid (4.5g) and
copper(I) bromide (175nig) in 25ml of dimeﬂwlniajlonate at 0°C was added pértionwi'se
20 sodium hydride (60% in mineral oil, 1.3g). .After 10 min., the reaction warmed to room _
| temperature Iaﬁd stirred for 30 minutes at room temperature then heated at 70°C :for 2h.
.The solidified reaction was then diluted Wfth water (80ml) and was extracted w1ﬂ1 diethyl
ether (3x50ml). The aqueous layer was acidified with concentrated hydrochloric acid and
- exiracted with ethyl acetate (3x100). The combi'neci organié. layers were dried over
' 25 magnesium sulfate, filtered, concentrated under vac'uum"allid the crude material

recrfstaﬂised from diethyl ether/iso-hexane to yield the sub-title compound as a white solid
(1.99). | | |




A m xture of nethyl 6-fluoro-I|-oxo~-1Hisochronene-4-carboxyl ate
(1.53g) and 10 ammonium acetate (2.5g) in 4m of glacial acetic
acid was heated at 80' C for 16h. The reaction was cooled to 400C,

~diluted with 8m ~of water and the solid collected by filtration

(1.38g). M5 (ESI) 220 (MH "HNWR 8 (DVSO) 12.00 (IH s), 8. 46 (1 H,
dd), 8.32 (1H, dd) | 8 10 (I'H, sf’ 7.44 15 (1H td), 3.83 (3H s).
|Sf\| P 6F 6T‘O 1 Sol %Tﬁ*s%' ('git]'d"n&?j KA RPl A es. és(fﬁtlbgé(&j“7(i4%:ﬁddd),

6- f | tRB®EIH, 8% & 10 @Hjlsmydr oi soqui nol i . ne-4-carboxylate 20 (1. 39) in
met hanol (3m’) was added a aqueous solution (3m) of sodium

“hydroxi de, (1g) and the reaction mixture was heated at 80" C for 3h

“The r J t C.and arefully acidified with -
concesﬁ%%t%@%%%%%%wﬁcﬁ%ggﬁe@% °\115f1| te precipitate was isol ated

by filtration, washed with water andgnethanol to yield the title

~ conpound (L 1 6g) MB (ESI) 206 WH) 5 'HNWR 6 (DVBO) 12.85 (I H,

s), 11.91 (I'H d), 8.58 (I'H dd),~y&
7.41 (111, 'td). L 71 Preparation®46 _ :
7=Fl uoro- | - oxo- 1, 2- di hi rdr oi soqui nol i fe- 4- car boxyli ¢ aci d Prepared
fgl |l owi ng.literature procedures: Liebigs Annal en der Chenmie, 1981,
5,2 8%2 27A gumpeﬁumﬁ&tneﬂlﬁ’mﬁrﬂmmaﬂt(m&ioxﬁcdrb@i}t})pheﬂﬁ&ﬁaloﬁzite (1.80g)
1277 5 St

[ 4- f [0 GPRESDIY hﬁ%@?@ﬁpﬁ@ﬁ@ (Pomblyas heatesithd 40°Grins 48b. Thereaniirngvag

1H, dd), 8.09 (111, d),

MS (ESD 197 (M-HY

e b ror Lo S G RbaR e O %ﬁa@%&%ﬁ@*@&u e

10 ~ 'HNMR & (DMSO) 7.97 (1H, dd), 7.24 (15, dd), 7.20 (1H, dd), 3.96 (_2H, 5).

Step 3: (42)- 6—F1uoro—4—(meﬂmxymethylene) IH—lsochromene 1 3(4H) -dione

04,00
P -

F

2—(Cérboxymethy1)-4 fluorobenzoic acid (1- 40g) in a mixture of acetic acid (3ml)

15  and mmethylorthoformate {1ml) was heated at 110°C for 3h. During this tlme the methyl

acetate generated was distiled off. When ﬁmshed the reaction was cooled to 0°C. The

C _' | white solid was collected by filtration and was washed with cold water and methanol

(1 32g).
MS (ESI) 207 (M-Me)

- 20

Step 4 Methyl 6-fluoro-1 —-oxo-1H-1sochromene-4-carboxylate
- 0.0
-~ 0 I
0
- To a suspension of (42)-6-fluoro-4- (methoxymethylene)-IH-isochromene-i 3(4[—1)—

~ dione (1 30g) in methanol (201111) was slowly added sulfuric acxd (1.5ml). The mixfure was

T 25 heated at 40-5 0°C for 3h. As the rcactlon proceeded the sub-title compound crysta]hzed



"HNWVR 6 (DMBSO) 7.70 (IFlI, dd), 7.49 (1H, td), 7.39 (1H, dd), 5.71
(I'H, s), 3.68 (6H, s). Step 2: 2-(Carboxynethyl)-5-fl uorobenzoic
acid 0- OH HO 15 0 F Prepared as described in Preparation 45, Step
2 using dirnethyl (4-fluoro-2- (nethoxycarbonyl)phenyl| malonate. M
(ESI) 197 (MIW'HNWVR 5 (DMBO) 7.81-7.74 (1H, m, 7.62 (IH dd)
7.41-7.35 (1H, m, 3.92 20 (2H,_s). Step 3: Mthyl -
7-fluoro-1|-oxo-1Hisochronene- 4%rboxy| ate 0- 0 .10 1 0 F Prepared

57 oo Ry MaP 8RN ot ebBfRnd sl et Soldms sotesoainy
"H NN HORNBDIRhaDwith boldditharbl 42 (1H, ), 7.95 (IH dd), 7.86

(1H," ddd), 387 step.4: Methyl 7-fluoro- | S
Zoxo- 1, 2- dM B é G\’Iﬁ%mlne4carboxylate H NO~OI TI 5.01

7 fP oo RS U S gl et S%é?@e%&li‘gﬁl(ti%d), BR7

NVRED s§.DMSO) 12.04 (1H, s), 8. 82 (IH dd), 8.03 (1H, s), 7.91
(IH dd)’, " 7.73 10 (IH, td), 383(3H s). Step 5: :
- Fl uor o-1 -oxo- 1, 2-di hydro| soqui nol i ne-4-car boxyli c aci d H -

Step 5 Methyl 6-ﬂuoro-1 0x0-1 2—d1hydro1soqumolme-4—carboxylate

A mixture of methyl 6-fluoro- 1- 03\0-lH-lsochromene-4-carboxy1ate (1 53g) and
10 ammonium acetate (2.5 g) in 4ml of glamal acetic acid was heated at 80°C for 16h. The
reaction was cooled to 40°C, diluted with 8ml of water and the solid collected by ﬁltrahon
(1.38g).
MS (BSI) 220 (M-HY )
'H NMR 5 (DMSQ) 12.00 (IH s) 8.46 (1H dd), 8 32 (1H, dd) 8.10 (1H, s), 7.44
15 (1H, td) 3.83 (3H, s)

Step 6: 6-Fluoro-1-oxo-1,2-dihydroisoquinoline-4-carboxylic acid

_ H
_NO
Cwo AN
0
To a solution of methyl 6-fluoro-1-oxo-1 2-djhydroisoquinolinc-4-carboxylatc |

20 (1.3g) in methanol (3ml) was added a aqueous solution (3ml) of sodium hydromde (1g)

and the reaction rmxture was heated at 80°C for 3h. The reaction was cooled to 20°C and

carefully a_c1d1ﬁed with concentrated hydrochlonc acid. The white precipitate was isolated

by filtration, washed with water and methanol to yield the title compound (1.16g)

_ - MS (ESI) 206 (M-H)Y _
25 lI—INMRES (DMSO) 12 85 (1H, s) 11.91 (lH d), 8 58 (1H, dd), 8.31 (1H, dd), 8.09
- (1H, d), 7.41 (15, td)




- 1981, 5, 8.19-27 and Cheni cal
1 1277-82. . Sy &ucko-1-oxo-1,2-dihydroisoquinoline-4-carboxylic acid

NOHOO YI& Prepared as described in Preparation 45, Step 6
usi ng net hyl 74l uoro-I-oxo0-1,2- 15
di hydr oi soqui nol i ne- 4- car boxyl ate. M5 (ESI) 206 (M 1- D

' HNVR8( DMSO).12. 81( 1 H, s), 12. 00( 1 H, d), 8. 93(| H, dd) ,-8. 02( I H, d), 7. 90

“(1H, dd), 7.71 (IH td). 20 Preparation 47

6- (Met hyl sul foi i yl)-1-oxa-1,2- dihlydr oi soqui nol i ne- 4- carboxylic acid -
Prepared following literature proced res Li ebi gsAnnal en der Chende,
g—f‘lﬁﬁ%ﬁﬁ%&f itical BuRetin, 1983, 31,

2-[ 2- Et hoxy- | - (et hoxycar bonyl) - 2- oxoet hyl | - 4- (net hyl sul fonyl ) benzoi c
acid 0 0 Pxepareddolowin@igeraiur@grocediges: Eﬂdpﬂéﬁtdlﬂi YarGheenit,i1981 a1,ur e

proc nal an| 4116-4119. o To
a ver@gﬁﬂﬁf?ﬁ@wféﬁ Elﬁéﬁéff%ﬁ?ﬁﬁ ’?2 éﬂ#@%@ 1783 ny!l sul fonyl) b
ehzoic acid (10.0g) and copper(l) bromde (1. Og) in 50M of

di et hyhnal onate at 20' C was added 5 portionw se sodi um et hoxi de
(10. O%gpp 1Théemethykd-Brormeds(ms¢thoxwdrifoay)fhenylmalatate oom t enper ature
then heated at 90'C for 3 6h. The slurr " was diluted with water.
(200m ), aqueous anmopni a was ad@ed p e and the mixture extracted.

‘with diethyl ether (3xl 00nil).medhelagyeous |ayer was acidified with

concentrated hydrochloric acid and @ acted with ethyl acetate
(3xl 00m ). The conbined organic Iaye ere dried over 10 -

magnesi um sul fate, filtered_and concentrated under vacuum_ MS CE SI)
357/ 311 ( MPugpared amwcgbe@mbma@ﬁ% 4p4 $iep hysmg 2 dwompay-fhypypbenzoigg

(11,6, 5.78 (I1H s), 4.20 (411 ), 3.19 (311, s), 1.28 (6H, t).

0w MS (ESI) 269/237 (M-HY'
'H NMR § (DMSO0) 7.70 (1H, dd), 7.49 (1H, td), 7.39 (1H, dd), 5.71 (1H s), 3. 68
(6H, 5). |

Step 2 2-(Cérboxymethy1)—5-ﬂuorobeﬁzoic acid
. 0. CH

© F

15
Prepared as d'esf:ribed in Preparation 45, Step 2 ﬁsi_ng dimethyl [4-fluoro-2-
' {methoxycarbonyl)phenyl]malonate. |
(; MS (ESI) 197 (M-HY
_ | 'HNMR & (DMSO) 7.81-7.74 (1H, m) 7.62 (1H, dd), 7.41-7.35 (1H m), 3.92°
20 (2H,s).

Step 3: Methyl 7-fluoro-1-oxo- IH-isochromene-4-carboxylaté '

8] ()
f%%
° F

Prepared as described in Preparatmn 45, Steps 3and 4 usmg 2 (carboxymethyl) 5-

25 ﬂuorobenz01c acid.

MS (ES) 223 (M+H)



15 Step 2: 2-(Carboxynethyl)-4-(nethyl sul fon3rl)benzoic acid 0- CH
HO 0 O=S=0 Prepared following literature procedure: Journal of

Organi ¢ Chei ni shy, 1998, 63, 4116-4119. C The crude material of
Step 1 was dissolved in methanol. (200nil) and a.solution . 20 (200m 1

1) of sodium hydroxide (I 3g) sl ow'y added. The reaction was stirred

at- room tenperature for 3h. Theypet hanol was renoved under vacuum
The aqueous | ayer was extracted with diethyl ether (3xl 00m),

aci di fi ed WHNMEhTRMSCt8ea) (i dds,8.42 (161, a0, 95 (137 tdd), ot $6( 184, tddd),
sodi u?egg%g ide and extracted with ethyl acetate (3xl 00m ). The
conbi anl c layers were dried over nmagnesi um sul fate,

filtered, concentrated to one third 25 vol ume and. heat-ed "at 65' C fOr._.

3h to corrpl et e decarboxylation. A solid fornmed which was collected
by fi ISitapaft iMiethy177-1li6no- l-bﬁo-(ll,?ESHihyaﬁﬁsloZIﬂlﬁloth-HYcarwﬂyﬁt@ (DMSO) 8.10
(1H, d), .95 (IH d) 7.93 (111 dd)H 4.07 (2H s),-3.28 S). V) 74
.- Step-3: '

N0
(4Z) - 4- (et boxyrret hyI ene) 6 (I\/btohyllsu fonyl)-l Hi sochrorrene 1, 3(4B).
"-dione 0 0 0O 0=8=0 I Prepared “aside i bed in Preparation 45, Step

3 ysing 2-(carboxymet hyl)-4- (net h?/ls yl)benzoic.acid. 5 M5
CESl) 267. &)MI\/E) IHNVR 5 (DVSO) 8.68 (IH d), 8.32 §IH d), 8.31

(IH,s), 7Powapads desyribed inBreragitionddf, SepSeising methy] 7-$t119}:9-31-0XD@1tPﬁyl
6- (”EEJ&EJ%H{eBQQY«la}bey%Q I'Hi sochr onene- 4- car boxyl ate 0 0 ~o ,

- 0=S=0
| | MS (ESI) 221 (M-Hy |

. THNMR S (DMSO) 12.04 (11—1 8), 8. 82 (II-I dd), 8.03 (11—1 5), 7.91 (IH ad), 773 |
10 (1H,1td), 3.83 (3H, o

Step 5: 7-F1uor0-1—0xo-1,2—dihydrdisoquinoline-4—carboxy1ic acid

' H .
N._.O :
'S
F

Prepared as described in Preparation 45, Step 6 using methyl 7—ﬂuor0~1-oxo-1 2-
15 thydr01soqu1nolme-4—carboxylate

 MS (ESI) 206 (M-H)

'H NMR § (DMSO) 12.81 s, s) 12.00 (IH @), 8.93 (11, dd),802 (1H d) 7.90 (’ )

(1H dd) 7.71 (16, td).

20 - | ' | Prenaratlon 47
6~ (Methylsu]fonyl) 1-o0x0-1,2- dlhydr01soqmnohne-4-carboxyhc acid
_ Prepared following literature procedures: Lzebzgs Annalen der Chemie, 1981, 5,
819-27 and Chemical & Pharmaceutical Bulletiﬁ, 1983, 31, 1277-82. o '
Step 1: 2—[2—Ethoxy—1—(efhoxycarbonyl)-Z—oxoethyl]-4-(methylsulfony1)benzoic acid B

o . 9 oH

23




10 Prepared as described in Preparation 45, Step 4 using

(42Z) - 4- (et hoxynet hyl ene) -

6- (et hyl sul fonyl )-1 Hisochronene-113(4.B)-dione. 'H NVR 5 (DVSO
9.08 (IH d), 8.56 (IH s), 8.44'(IH d), 8.18 (IH ~dd), 3.89 (3H,
s), 3.34 (3H, s). Step 5: Methyl

6- (et hyl sul fonyl ) -1 - oxo- 1, 2-di hydr0| soqui noI | ne-4-car boxyl ate N, O
|lyf 0 O=S=0O Prepared as descri’Bed in Preparation 45, St ep 5 using -

thyl 6- th f H i h 4

e 2L, SR R O dors BRGS0 BRSO EALRDR Bl 020,
(IH, ﬂ)lﬁgﬁ_lg?(lH s), 8.06 (1H, dd), 3-86(3H s), 378(3H S). =
75 Step 6

6 (I\/bt hyl sTo b & geryl rppidlyostiored, sgsmﬁnamm |23ﬁﬁmmﬁb(mcthyhuﬁamsd}bcymlc agidid H
O TR0 R SaR 17 b 26 & BLEPREALARD oS EPadea

0>so ép&ﬁ&iﬁﬁ@Eﬁlﬁﬁ%ﬁidﬁﬁé @9'0@%915}{61}93@@0%\7@&3 VB 65 hird8BrdoM | V ' H
DVSO) - 12.99 (111, %) (1 d), 9.45 (111, d), 8.46

( 1 11 tenhperaﬁlr& ﬁlen(hlehtedd) 90°: ot 36hH hesdiyryy 97a8 ﬂﬂ(ltem mﬂswatepfmaﬂ)at i on
48 10
( 2R) - _qqupQNSAFargonia vas added Grrl)awl the opx s F%‘Eﬂ"?f%\}”lﬂ)‘ gisthed ethebi peri di n-

| 4 3, 2& dld}ﬁﬁor O_a%lu Gls Ig{/er Was agin yﬁi&?ipﬁﬁ!}'@gnéhﬁﬁtea h&rﬁﬁfciﬂc}?iéta\ﬂd and

enoxyl pi peri di ne-1-carboxyl ate
O=S=CxfiaciBd GhithCethyl acetate (3x1 OOml) The combined organic layers were dried over

- 10 magnesium sulfate, filtered and concentrated under vactum.

16

MS (ESI) 357/311 (M-HYy | o
'H NMR 3 (CDs0D) 8.28 (1H, d), 8.06 (1H, dd), 7.9 (1H, d), 5.78 (1, 5), 4.20
(4H, q), 3.19 (3H, 5), 1.28 (6H, 1).

15 Step 2: 2- (Carboxymethyl)—4 (methylsulfonyl)benzmc acid

- 0. OH

"HO -
(]

0=?=O

Prepared following 'litefature proeedure: Journal of Organic Chemistry, 1998, 63,
4116-4119. | | | |
- Thecrude meterial of Step 1 was dissolved in methanol (200ml) and a solution
20 (2001&11) of so&iem hydroxide (13 o) slowly added. The reaction was stirred at room
| temperature for 3h. The methanol was removed under vacuum. The aqueous layer was
extracted Wiﬂ‘l diethyl ether (3x100ml), acidified with concentrated hydrochloric acid,
saturated with sodium chloride and exiracted with ethyl acetate (3x1 00ml). The combined
orgame layers were dried over magnesmm sulfate, filtered, coneentrated to one third
25 volume and heated at 65°C for 3h to complete decarboxylatlon A solid formed which was
collected by filtration (7.1g). - '
- MS (ESI) 257/213 (M-H)
| 1HI‘JM]E(S (DMS0) 8. 10 (11-1 d), 7.95 (1I—I d), 7.93 (1H dd), 4,07 (ZH s), 3.28

Can



cl Y CO 15 To a stirred solution of tert-butyl

4-[ 3, 4-di chl or ophenoxyj pi peridine- | -carboxylate (10.0g, 28.9mmol)

in dry TBF (400m ) at -700C under a nitrogen atnosphere was added
~dropwi se see-butyl lithium (26.7n", -13Min cycl ohexane). The

“solution was stirred a  finther 7_ 5min. at this tenperature and then
was ‘treated with dirnethyldisulfide (3.9m, 43mopl). The sol ution '
was  s$ip BedA4-tohkithortsRRERFIARdL -1 ARShchAEReAIP O8G0 20
bath r elrsmvgrd@?néd t'Eoe “m xt u%%sqagnﬁﬁgﬁég%ﬂgpoh%{i%c Nl sr% ﬁ%@?rr@ndég%o '
"-30' C over 30 min. Saturated aqueBys®afoni um chloride solution -
(5m) was added and the m xture_ocofcentrated to ca 30m. volune and
‘partitioned. between water.and ethy aat e.. The organic extracts _
were dried over nmgnesi um sul phat e andyconcentrated. Treatnent of th -
e crude residue with neta-chl oroper§&8%ic acid (13.3g, 57-86, Vo)

" in dichlororiaethane 25 (200m ) at roomtenperature for 14h gave tHhe

. Step 2 fromter t-butyl 4-[3,4-dichloro-2- .

crude sulf -~ Laut b O : e WM & N Lum netabj sul fite =
ol tti on, Thamed A aSPLd AleMBR-SARKE Nl ) Ukl 2 RRRb IR

c onc ematlaladfony]bacaoic acithr onat ogr aphy on silica (ethyl acetate:- -
i sohexane); gave ‘the subhtitle conpound (0.65g9) MS-(ESI) 424/ 426 .
(N1 D+ 5 ,'MS%WIB? MEfETM (1 H, d), 7.42 (111, d), 4.92 (111, m),

b M Folbla s S B ol £ @hde ke @

2: (Z@H,sﬁgj%r(gﬂ%)fm [ 3, 4-di chl or o- 2- (net hyl sul f onyl ) phenoxy] pi pfri.d
in-1-" yll’propan- 2-0l .10 Prepared as described in Preparation 24, .

(et hyl syl %5 henoxyj, pi per.i di ngi#.-c rboxyl ate (ESI) 397/399" " Wb
(mwhgmﬂﬁmﬁégﬂ’é’ﬁ %Bé@?é%fy‘{%ﬁegﬁ(&%‘)' :15%%99@%‘{ ,'C@PX%.EEO--4. 53 (IH,
m, 3.73-3.67 (IH, ), 3.33 (3H, 5),03002-2.96 (IH, n), 2.81 (1H,
dd), 2.79-2.73 (111, m), 2.64-2.56 rny, 15 2.63 (I'H, dd),
2.43-2.32 (3H, m, '2.11-1.91 (4H, paration 49 »
8- Fl uor o- 1 - oxo- 1, 2- di hydr oi soqui no?i n -carboxylic acid Step 1:
- 2-(Carboxynet hyl )-6-fl uorobenzoi c aCiod?:Q) OH_ Y- 20 6- S
' Prepared as described in Preparation 45, Step 4 using (4Z)-4-(methoxymethylene)-
6-(methy1§1ilfonyl)-1H~isdchromene-l,3(4H)—dione. | "
'"H NMR 8 (DMSO) 9.08 (1H, d), 8.56 (1H, 5), 8.44 (1H, d), 8.18 (1H, dd), 3.89
~ (3H,9),334(3H,s). - D
~ Step 5: Methyl 6—(methylsulfony1)-1-oxo-l,2-dihydi‘oisoquinpline-4-carboxy1ate _ ( ;
| _ ] o

. Prepared as described iierreparation 45, Stép‘ 5 using methyl 6-(methyisu1£onyl)-1-
_ ,c’:xo-lH-isocﬁromene-#—carbokylafe. ' ' o N
20 MS (ESI) 280 (M-H)" o | | | -
| 'H NMR § (DMSO) 12.23 (1H, 5), 9.35 (15, d), 8.47 (1H, d), 8.17 (1, 5), 8.06
(1H, dd), 3.86 (3H, 5),3.78 GH, 5). | |

!



Prepared as described in Preparation 45, Step | and 2 using
2-brono-6- fluorobenzoic acid. NIS (ESI) 197 (MI1-1) '"H NWR 8 (DVSO
7.46 (IH, td), 7.20 (IH, dd), 7.18 (111, d), 3.77 (211, s). 25 Step
2. (4Z)-8-Fl uoro-4-(nethoxYmet hyl ene) -1 Hi sochronene-1, 3(4B)-di one

0 00O, F Prepared as ‘descri bed7i n Preparation 45, Step. 3 using

2- (car boxymet hyl)-6- fl uorobenzoi é acid. 77 M5 (ESI) 207 (M M)

St ep Btepvbi fhiclryidultonohl o301 bl ek i 0 0 110
F 05 P%paglgldazayg ',desgr)_i' bed in gﬁzcggigg@ggﬁ&fgﬁgbgg}%& %’Ils(?ng
(42)-g-fluoro-4- (nmethoxynethylene)-1Higochronene-1,3(4l1)-dione,
M5 (ESD 222 (M+V "H NWVR 8 (D I\/ng 842 (1H, 's), 8.34 (IH.d), 7.96
(I1Htd), 7.50 (IH, dd), 3.86 dC , . Step 4. Methyl =

8- fluoro-I-o0xo-1, 2-di hydroi soqui nold n carboxylate H NO Alrf F
O Prepared as described in Preparatiop-£48, Step 5 using nethyl

~8-fluoro-Il-oxo-1H 15 isoebronene-4-carlboxyl ate M5 (ESI) 220 (N4-1i)

Ly, 7. 30" RecA diectibodn Heémsraton 45t esing mpthyl -metiylsulfonyDl.
0x0-1,2-dihydroisoquinoline-4-carboxylate. ' : :
5 * MS (ESI) 266 (M-H)
- "M NMR § (DMSO) 12.99 (IH,'s), 12.14 (1H, d), 9.45 (1H, d), 8.46 (1H, d), 8.15
(1H, d), 8.04 (1H, dd), 3.30 (3H,5). ST |

: , Preparation 48 _
10 - (2R)-1-Amino-3-{4-[3 ,4-d_ichloro-2-(methylsulfonyl)phenoxy]piperidin-_l-‘
yl}proiaan-z-ol

O.=é=0 ' | '
Step 1: tert-butyl 4-[3,4-dichloro-z—'(methylsulfonyl)phcnoxy]pipeﬁdige«l-carboxylate

!
0=§=0

sege
. N._O
S e
15 To a stirred solution of te}‘f-butyl 4;[3,4-dichlorophenoxy]piperidine-1-carboxylate '
(10.0g, 28.9mmol) in dry THF (400m1). at—70°C under a nifrogen atmosphere was added |
dropwise sec-butyl lithium (26.7ml, 1.3M in cyclohexane). The soiution was stirred a
ftirther 15min. at this temperature and then was treated with dimethyldisulfide (3.9m1,
43mmmol). The.solﬁtion was stirred at this temperature for 30 min, and then the cooling
20 - bath remo{'éd and the mixture stirred vigorously whilst war_miilg to —30°C over 30 min.
Satﬁrated aqueous ammonium chloride solution (51111) was added and the mixture
concentrated to ca 30ml volume and partitioned between water and ethyl acetate. The
organic extracts were dried over magnesium sulphaté'and conceﬁtrated. Treatment of the

i ‘cr_lude res_idue with meta-chloroperbenzoic acid (13.3g, 57-86?/6) in dichloromethane L

25 (200ml) at room temperature for .14]1'_ gﬁve_the crude sulfoﬁe. The sol_ﬁtion was shakcﬁ with



- -Fuoro -oxo-1, 2-di hydroi soqui aol i ne-4-carboxylic acid H NO HOO
-T~& O Prepared as described in Preparation 45, Step 6 using nethyl
78-fluoro-I-oxo-1,2- di hydroi soqui noline-4-caTboxylate. M5 (ESI) 206
(MM25 'HNWR 8 (DVMBO) . 12.75 (19H, s), 11.76 (19H d), 8.69 (22H,-

d), 8.02 (23H, d), 7.78 (24H, 573 7.29 (22H, dd). 79  Exanple |

- N-1(2R) - 3- [ 4- (3, 4- Di chl or opheno )p|

- (%Hﬂﬁﬁeﬁ%ﬁﬂt@%%ﬁﬂh%m angs (ﬁl&ﬂ%&%bﬁ] g!%?l@/suﬁatg Qsto 5

Ami xture of 2-(nethyl sul phony F7orc Aci
(2R) -dongeritrateddn[vac B, @hromamgrqimmmhwoemymecetdnmsohexauc?] ghlvelﬂim 2- ol

and ATN-d i ropylethylamne O lm) 4011 in
di net%‘gi“il?)f"?% 0(6%HFA) was cooled to O'Cwth stlrrlng 2- (IH—9

Azabenzot rmﬁz(g;lsﬁa34@}(_,!(5})a\J{+ , 3,3 -tetranethyl uroni um

- hexaf | uor ophosp e

was added. The m xture was extracted th eth yl “acet ate

| ayer(3Has), §é|§a3&76%i{ain}i1v%k(ﬁéﬂmm169lﬁ2ﬂnm)aln@@rﬁ,@i over sodi um

sul phate. The mixture was filtered  and-the sol vent was evaporat ed.
The resulting oil was purified by normnl phase chr omat ography . usi ng

et hagigh 4. 4Rl OARIRY-BABE 38R diBhISRLD- (A1 oh eﬁl%x idfPhC  using

acetonl trile and 0. 1 % aqueous arunoni’um ace -uent, to give
_the t)rliprepailﬁ-?-@brrpound as a white solid (0.055 ) IVB (APCI) 501/ 503

Mg\év ( THNlﬁqagarga?\/B %scnbe eparaugn 247 S%e6p 5 %i‘lgm s%r(jt) but37rl 47~F3 &-dlc,hIOIO-)-Z-
(methylsulfonyl)phenoxy]p1pendme 1-carboxy1ate ' -
" MS (ESI) 397/399 (M+H)*
'H NMR & (CDCls) 7.60 (1H, d), 6. 94 (1H, d), 4. 60-4.53 (IH m), 3.73-3.67 (1H
m), 3.33 (3H, s), 3.02-2.96 (1H, m), 2.81 (IH, dd), 2.79-2.73 (1H, m), 2.64-2.56 (1H, m),
15 2.63 (1H, dd), 2.43-2.32 (3H, m), 2.11-1.91 (4H, m)

Prepai‘ation 49
8-Fluoro-1-0x0-1 2—d1hydro1soqu1nolme-4 carboxyhc acid
Step 1. 2- (Carboxymethyl)-6 -flucrobenzoic acid

. 0. OH _ - o .
“°Y\é"’ o B
. D. | : , . _ {\’\
20 S : . o
Prepared as described in Preparatlon 45, Step 1and 2 using 2-bromo-6- :
ﬂuorobenzom acid. _ ’
MS (EST) 197 (M-HY ‘
B 'H NMR 8 (DMSO) 7.46 (1H, td), 7.20 (IH, dd), 7.18 (1H, d), 3.77 (2H, s).
25

Step 2 (42)-S-F1u0r0-4-(methoxymethylene) -1H- 1sochr0mene—1 3(4H) dione

- 0,00

Prepared as described in Preparation 45, Step 3 using 2-(carboxymethyl)-6- )

fluorobenzoic acid,

~was added -and the mixture was stlrred v

ats O C f or' HINRER mxmsagemasgq; uiy) bmgqnﬂoayt@ﬁ@mtmrﬁ 5§-@rzh ?ﬂi g
e 0o anl C

peridin-1-yl]-2- hydroxypropy~}?2"'

F‘é-‘j\\ y




(1H, dd), 7.49 (1H, d), 7.25 (IH, d), 6.98 (IH, dd), 4.48-4.37 (1H,
m, 3.85-3.74 (1H, ru), 3.40-3.25 (1H, ru), 3.37 (311, s),
3.26-3.13 (IH, n), 2.83-2.69 (211, ru), 2.44 (111, dd), 2-37- 20
2.26 (3H, m, 1.95-1.84 (2H, n), 1.65-1.50 (2H, ‘). Exanple 2

N-{(2R)-3-[4-(3, 4-D chl oraphenoxy) pi peri di n- 1-yl | - 2- hydr oxypropyl ) -4
- (net hyl sul fonyl)benzamde 0. -gHHs'"'.0 C:Co~ON- NCL P 250

Pr epar ed aMSﬂ(ﬁ@i@E@MMe)Exanpl e 1 from (2R)-1-,qnmin -3- [4 (3,4
di chl or ophenoxy) pi pefi di n-1-yl ] propan- 2- ol (OAg) and
4- (rret hyl sul phonyl ) benzoi ¢ acid (0.063g). T| tle corrpound obt ai ned

3869 %ﬁisﬁiﬂlg%‘%ﬁgﬁm’a#ﬁg ga%gou b 5 (IH HSI;VR g. gglv(s IO)H,

dd), 4.76 (I1H,_bis), 4.43 (111, rrult) 3 86- 3 78 (111, m), 3.43 (IH,
dt), 3.26 (3H 's), 3.20 (1H, dd), 2.79-2.67 (2H m, 2.41-2.24 (4H,
'm, 1.95-1.85 (211, n), 1.664.54 (2pP@n). 5 Exanple 3 2- Chl oro- N-f

(2R)-3-[4-(3, 4-di chl or ophenoxy) pbpeki di nel-yl | - 2- hydr oxypropyl }-4
(et hyl ul fbnyl ) benzam de C1-0 S. ACl DgHH.O0O N: ,I\,INPCl
Pbepared as described in Exarrpl e 1 usihg (2R) -1 -am no-3-[4- (3, 4-

di chl o
o (ot o CrfaYd s BB R GPRS o5 wlife é%”ﬁﬂ&?ﬁ?a“ obt ai ned as
e by g e 2 B8 1
©d), 7.25 (MB(E3D 228.OBHDI11, dd) 4,70(IH brs), 4.47-4.39 (IH,
ro), 3.82- lﬁNMéé'Z’DMQO)ssz (I, 5), 834 (1H, 9,796 (11,10, 7.50 (15 dd),386

@Clo @Y.

Step 4: Methyl S-ﬂuoro-l-oonI,2-dihydroisoquinolinc-4-carboxylate

H.
N. -0
ey
-0

_ Prepared as described in Préparation 45, Step S using methslrl 8-fluoro-1-oxo0-1H-
15 isochromene-4-carboxylate - .
MS (EST) 220 (M-Hy
' NMR § (DMSO) 11.86 (1H, 5), 8.57 (1H, d), 8.03 (IH 8), 7. 80 (IH td) 7.30
(IH dd), 3.82 (3H, 5).

20 Step 5 8-Fuoro-1-oio-1,2—dihydroisoquinoline-t}-carboxylic acid

N._.0O
HO I F
' o]

' Preparad as described in Preparatlon 45, Step 6 using methyl §-fluoro-1-oxo-1,2-
dzhydrmsoqumolme 4-carboxylate. ‘
| 'MS (ESI) 206 (M-’ |
25 | 1I—INMRE& (DMSO) 12. 75 (19H s), 11. 76 (19H d), 8.69 (22H d), 8.02 (23H d),
7.78 (74H td), 7.29 (224, dd)



3.41-3.31 (111, m, 3.29 (3H, s), 3.23-3.15 (111, m, 2.80-2.69 (2H,
m, 2.44-2.25 (411, m, 1.96-1.86 (2H, m, 1.65-1.54 (214, n).
Exanmple 4 C 3

4- Am no- N-{ (2R) - 3-[ 4- (3, 4- di chl or ophenoxy) pi peri di n-1-yl ] - 2- hydr oxyp
ropyl }-3- methoxybenzanmide NH P cl 0-0 gH Hpoo N ,;\,N 0. Prepared

~.as described in Exanple 1 from4gR)-I-am no-3-[4-(3, 4-

_hdlchlorophenoxy)plper|d|n 1-yl | propan-2-ol (0.1g) and : :
" 4- ami no- 3- met hoxybenzoi ¢ aci d 2Exafpb52g). Title conpound obt ai ned

whi t 053 | 468/ 470 (MW 111 NVR 5 (DM-O
8. 05 I(|a i é(hﬂ}%ﬁg (?@Eéic’méle%@ P)@Pnéml-}’l -hyGroXSpIopH }-4) | ( 6. 9%3
(IH (19 gls%gg,ﬁbgﬁagghe .23 (Al, s), 4.74 (IH brs), 4:47-4.38 (IH,

ra), 381373(IH rn)' 3. 38- 3.30(11;1—, rr),
318309(1H m, 2:80- 201 .3 dd), 2.32- 22(2H-
'm, 1.95-1.86 (2H, nm), 1.66 54(2 QI/@rrpleSS

- N-1(2R) - 3-[ 4- (3, 4-Di chl or9ph&noxy)pipe I nF1l-yl|-2- hydroxyprgpyl) 3
- (methyl sul-fonyl)benzani de OH H C) ao OQ . Prepared:as

~described in Exanple 1 from (2R).-1-am no- 3- [4 (3 4-

‘& chl or oamemmeqmmmﬁhmwl)bémm&d Q. oé@ ﬁQR)finﬂmno -3- 4- 3,4-
: 3 (meth IsuI fon)SI)benzm c_acid 10 0639 E conpound obf ai ned

s whichlorepiiepery Blperznc}!@ﬂ-yllmpeml)(oéel - mhmpmpsﬂwmamﬂvs@ﬂ) )

'?' L4m§‘wd?&%yﬁ?%?m’g‘%%wg”%ﬁqfe&%ﬁcc ﬁ’(sf céel%zﬁggt%m E?s) )&

4. A7 A4aBDzbtkiazoled ) y1)-3,1983-tératBethylrosim h%xffﬁm& o@ghé’ﬂé go 13@%@5( 3H,
sy, 3.24-3.14 (1 H, 1n), 2.80-2.66 (2H m, 2.41-2 :

1. 95added@nd the mﬁﬁ?m V?Lasﬁ?gﬂtﬁdﬁho‘tcé Br Injh. @&@mﬁﬁdesodmm bicarbonate solutmﬁ ( )y
10 (10ml) was added. The mixture was extracted with ethyl acetate. The orgamc layer was

separated and washed with brme and dried over sodium sulphate. The mixture was ﬁltered

and the solvent was evaporated ‘The resulting oil was punﬁed by normal phase

chromatography usmg methanol/dichloromethane as luent, and by reverse phase HPLC

using acetomtnle and 0.1% agueous ammonium acetate as eluent, to glve the tltle
15 compound as a white solid (0.055g). ' '

' MS (APCI) 501/503 (M+H) _
'H NMR § (DMSO) 8. 57 (14, 1), 7.96 (11, dd), 7.78 (1H, td), 7. 69 (1H td), 7.57

(1H, dd), 7.49 (1H, d), 7.25 (1H, &), 6.98 (1M, dd), 4.48-4.37 (IH, m), 3.85—3.74 (1H, m),

3.40-3.25 (1H, m), 3.37 (3H, s), 3.26-3.13 (1H, m), 2.83-2.69 (2H, m), 2.44 (1H, dd}), 2.37- *
20 ' 2.26 (3H, m), 1.95-1.84 (2H, m), 1.65-1;50 (2H, m). - | ( )

Example2
N-{(2ZR)- 3- [4- (3 4-chhlorophenoxy)plpendm- -yl]—Z—hydroxypropyl} -4
o (methylsulfonyl)benzamde

- 01 oH H )
C| o
25 _ _ S
‘ Prepared as described in Example 1 from (2R)_—1—amjno-3-_[4-(3,4-, | |
- diehlorophenoxy)pipeﬁdin-l—yl]prdpan—?.«ol (0.1 g) and 4»(methylsulphoi:_1yl)benzoic acid
(0.063g). Title compound obtained as white solid (0. 038g) |

MS (APCI) 501/503 (M+H)"



N-{(?-R)-3-[4-(3, 4-D chl orophenoxy) pi peridin-I-~I]-2-hydroxypropyl }-
5- (et hyl sul fonyl )t hi ophene-2-carboxamde. 0 2HH C::lao'CN N cl
Y~ 0 20 O Prepared as described in Exanple 1 from (2R)- 1
~.-arnino-3-[4-(3,4 dichlorophenoxy) pi peri di n-1-yl I propan-2-ol (0. 1g)
and -5- (net hyl sul fonyl )t hi ophene¥®- carboxylic acid (0.065g). Title
conpound @bt ai ne S it I-i d (0.039q). APCI 507/ 509
( M+H) + 25%}5&%&5@% 8&15 (f5L, gtbp 49((214( d}jd’) 14 9), 6198 d).,
7.26 ) 9 '
5 o BRI Catey ] M@ meﬁfh% oy R el 65 bl 5 g, 11
m, 220918, &b, 2.2042.60 (2R @7221.12224% ), 1.95-285 128Pmf, 21"!56—'1")54 (AH6>-
1. 53 2H, ru). Exanple 7 Ar-f .
(2R)™3-[ 4- (3, 4- Di chl or ophenoxy) pi peri di n-1-yl | -2- hydr oxypr opyl } qui no
Ic?lne 6- carboxamde c/l ON gHHN/-\,,NPD 0O 5 Prepared as -
escribed in Exarrplefrom(ZR)-I am no-3-[4-(3,4 :
~di chl or ophenoxy) pi peridin- | -y Ran-2-ol (0. 1 g) and
qui nol i ne-6-carboxylic acid 0. 054 Ti'tl e conpound obtai ned as

_\/\hl te sol 2w@hé@'oM@R}W(wmmompmm)p@mn—1+y1}42#ﬂvﬁrcﬁiwmvm)4-

’ ) 8.52 (111, d) 8.47 (IH, dd), 8.19 G

E 1o ( %}1&%1)83’%9& 61 (IH, dd), 7.49 (1H, d), 7.4 (I H,

‘ d), 697(1H dd), 4.78 brs) 448489/(IH , 3.90-3.82 (IR
m, 3.46 (IH dt), 3.31- MgH (2H m, 2.45-2.25
(4H m, 1.96-1.87 (2H, | 5 Exarrple 8 15
N-{(2R)-3-[4-(3, 4-Dichl orophenoxy) p| per lldidn J1- yI | - 2- hydr oxypropyl } -2

%C 0x0- 2, 3- di hydro-1, 3- benzot hi azol e- 6- c3r boxanl ide-acetate salt cl O
L B Prepared as descnbedexample 1 using (2R)-1-amino-3-[4-(3,4- :

dichlorophenoxy)p1pendm— -yllpropan-2-0l (0.1g) and 3-{methylsulfonyl)benzoic acid
~ (0.074g). Title compound obtained as white solid (0.033g). '
MS (APCT) 535/537 (M+H)" _
'H NMR & (DMSO) 8.60 (lH 1), 8.03 (1H, d), 7. 03 (1H, dd), 7.70 (1H, d) 7.49
15 (1H,d), 7.25 (1H, d), 6.98 (1H, dd) 4.70 (1H, brs), 4.47-4.39 (1H, m) 3.82-3.74 (1H, m),
3.41-3.31 (1K, m) 3.29 (3H, s), 3.23-3.15 (1H, m) 2.80-2.69 (2H, m), 44-2 25 (4H, m),
1.96-1.86 (2H, m), 1.65-1.54 (2H, m),

1 L Example 4 -
' C’) ' 4 Amino-N-{(2R)-3- [4—(3 4 dlchlorophenoxy)plpendm— ~y1]-2—hydroxypropy1}-3- '

methoxybenzamide
' cl
Ij pebiVea)

Preparéd as described in Example 1 from (2R)-1 1-amino-3-[4-(3,4-
_ _dlchlorophenoxy)p1pendm— -yllpropan-2-o1 (0.1g) and 4—ammo- ~methoxybenzo1c acid
25 (0. 052g) Title compound obtained as white solid (0 053 g) '
MS (APCD 468/470 (M-I—H)
THNMR & (DMSO) 8.05 (IH t), 7.49 (1H, d), 7.31- 7 27 (?.H m) 7.25 (1H, d)
6.98 (1H, dd), 6.60 (1H, &), 5. 23 (ZH 5), 4. 74 (1H, brs), 4. 47«4 38 (11-1 m), 3.80 (34, s),



No 9H HpN )=O N 1\,N O Prepared as described in Exanple 1 from
(2R)- I-am no-3-[4-(3,4 C dichl orophenoxy) pi peridi n-1-yl]~ropan- 2-ol
(0.1g) and 2-oxo-2, 3-di hydro-1, 3-, 20 benzot hi azol e- 6-carboxylic
acid (0.061g). Title conpound obtained as acetate salt, a white .
SQ|Id (0. 1 Og). M5 (APCI) 496/@88 (MtH) + "H NMR 8 (DMBO) .8.36 (IH,
t), 8.05 (IH, d), 7.78 (IH dd)°¥7.49 (IH; d), 7.25 (1H, d), 7.15

E : H, 3d91,-3 g3 gﬁ{ging' ,3.98L%, 30{1&7%3498243'8(}(? (%P%;}a)tl%%o(z rgﬁ o1 Z@t 9%}%21%&

n , ﬁdmszaz-saz((zra mﬁ)lQi—l%(@HHm)s)% 1]546(&1—]111@4 (2H m. 82 Exarrpl e

F{(2R) - 3- [4 (3,4-Di chI orophenoxy)pl per| diii-1- yl | -2- hydr oxypropyl }-
f

| uor oi m dazo[ 1, 2- a] pyri di ne- jpgxamde - F cl 0Nl Z gH H CN
O 5 Prepared as descri bed '}ggﬁﬁ@(aﬁ‘ple 1 from(2R)-I _

N
- - &ni no- 3- [M{(ZR)8-H-(Hi-Bicibrpheyoxy)mperidii-y1]-2yidosopecpydr-at (0. 19)
‘and mf@ uor gyﬁ%azo 1, 2-al pyridine-2- carboxylic acid (0.056Q).
Titl

C.”Z“’

pd

CTit as white SO|Id (0.076g). Ms (APCl). 481/482
(MtM+ 1H NVMR 6 (DMBO) 8. § ra) 8.63 (1H, t), 8.33 (IH,
s), 7.68 (IH dd), 107%@( @(IH m, 7.28 (I'H,
d), 7.00(IH dd), 4.89 @ m, 3.83-3.74 (IH,

ra),'3.44328(2H ra), 2.83- 66(2H dr) @442 23°(411, ra),
- 2.02-1.90 q)h 1.82-1.72 (2H, nple 10 15
N-{(2R) -3 Itrqpae.‘gdas senbest s ;@Opd%rhami {‘?‘(%ﬂ'droxypropyl }-I

- OX0r d}cl:&orogﬁé}%%'%ﬁe%%ﬁ rlloyll gpa% 53l &601@1 % ﬂﬁ'neﬂlﬁsﬁfoncbgenzmc acid - ( N
.10 (0.063g). Title compound obtained as white solid (0. 017g) 4
MS (APCD 501/503 (M+E)" |
| *HNMR & (DMSO) 8.74 (11, 1), 8. 39 (1H 9, 8.18 (1H, df), 8.07 (11, day, 7. 76
(1H, ), 7.49 (1H, d), 7.25 (18, d), 6.98 (1H, dd), 4.77 (1H, brs), 4.47-4.39 (1H, ), 3.86-
3.78 (1H, m), 3.45 (1H, df), 3.26 (3H, 5), 3.24-3.14 (1H, m), 2.80-2.66 (2H, m), 2.41.2.24
15 (4H,m), 1.95-1.86 2H, m), 1.65-1.54 (2K, m). '

. Example 6
N~{('7R) -3-[4-(3 4-Dxchlor0phenoxy)p1per1dm- -yi]-2- hydroxypropyl}—S- _
(methylsulfonyl)thmphene-Z-carboxam1de : - :
..c }p‘g ' X B | k/
| s & R _
Prepared as dgscribcd in Example 1 from (2R)-1-amino-3—[4—(3,4— _ '
dichlorophenoxy)piperidin-1-yljpropan-2-ol (0.1g) and S-(meﬂiylstﬂfonyl)thiophene-z-
carboxylic acid (0.065g). Title compound obtained as white solid (0.039g). |
- MS (APCI) 507/509 (M+H)" |
- 25 g NMR & (DMSO) 8.85 (14, t), 7. 84 (24, dd), 7.49 (1H, d), 7.26 (IH d), 6.98
(1H, dd), 4.80 (1H,brs), 4.47-4.39 (15, m), 3.83- 3. 75 (IH my), 3.45-3.38 (1H, m), 3. 38
- (3K 9),3. 18-3.09 (1H, m), 2.79-2.66 (2H, m), 2. 37-2 22 (4H m), 1.95-1.85 (2H, m), 1.65-
- 1.53 (2H, m). |




Cl)7 N7 0 Prepared as described in Exanmple 1 from (2R)-|I

-am no- 3-[4- (3, 4- dichl orophenoxy) pi peridi-a-1-yl]propan-2-ol (0.19)
and | -oxo-1, 2-di hydroi soqui noline-4 20 carboxylic acid (0.059q).
Title conpound obtained as white solid (0.047g).. M (A PCl) 490/ 492
(MW~ " HNMP, 5( DVSO) 11. 59( 1 H, d) , &{33(I'H, t), 8. 22(2Hdd) , 7. 73(1 H, t) , 7. 54
7.48 (311, n), 7.26 (IH, d), 6.98 (IH,dd), 4.79 (1H, s) 4.48-4.40
(lH M, 3.85-3.76 (IFD n) 3. 4353 k;ilH ra), 3.14 (IH quintet),
2.83-2.69 (2H rn) 25 (4H, 1.96-1.87_ 25 (2H, ra), :
1.67-1.55 {Poii2R }rﬁ -4 8@ 4- Es@&lﬁsphhmoxy)plpendm— ~y1]-2-hydroxypropyl} quinoline-6-
N-{(2§£ &ﬁgﬁ é3 - Di chrophenoxy)plperldln 1-yl I - 2- hydroxypropyl } - 1,
3- benzot'hiazol e- 6- carboxalnlde S gH HAN CL 0 5 Prepafed as

described in Exanple 1 fr - -arB N34-_'
di chl or ophenoxy) pi peri di n- ]p g) and
1, 3- benzot hi azol e- 6- car bdXy ari ¢’ 1o 5 g) Title corrpound

obt ai ned as vvhlte solid (O. 0669) NS (AFTE:I) 4801482 (MEME "H NWR 5
'( 0)95 %}_[815(111 d),

1, d
2 (IH, 33{5’&)&3 d?s‘%i%’e%m-é %ﬂ%lPlerf%(?(%SFl( ftH dd), 4.78
| H 7 i
| é by Fororhefidefoneitl-yhngrst ot fo () %%Ie%% bt )
- (3H, (054g). He toBpoydtybisined ds Whitdscid (0282g)) . Exanple 12 15
3- \ 2}@-% _dighl h di 1]-2- -
hy(c:IAr/gQ;)p.ro gﬁfj&i(i bClorOIOOr encc):xg.) IC)II—IIOELII _I, " Ny-O] Pr epar ed
~__as descri bagyig BX#MES) § 08" B8R 68 (lﬁ%,nQSE‘dﬁ,‘c()?Sﬁ’? (1H, dd), 8.19
) ( 10 (1H, dd), 8.08 (1H, d), 7.61 (1H, dd), 7.49 (1H, d), 7.24 (1H, d), 6.97 (1H, dd), 4.78 (1H,
| - brs), 4.48-4.39 (1H, m), 3.90-3.82 (11, m),_3.46(1H,-c1t),3.31-3.23 (1H, m), 2.82-2.70
(2H, m), 2.45-2.25 (4H, m), 1.96-1.87 (2H, m)_, 1.67-1.55 (2H, m).

REEL

Example 8
15 N- {(ZR) 3-[4- (3,4-Dichlorophenoxy)piperidin-1-yi]- 2-hydroxypropy1} -2-0x0-2,3-
d:lhydro 1 3-benzoth1azole 6-carboxa1mde acetate salt

C OHHWI::[:>=0

ﬁ Prepared as described in Example 1 from (2R)-1-amino-3-[4-(3,4-
C’-: ) dlchlorophenoxy)plpenmn- -yl]propan-z-ol (0.1g) and 2-0x0-2 3-d1hydm—1 3~

20 benzoth1azole-6-carboxyhc ac1d (0.061g). Tiile compound obtained as acetate salt, a white

solid (0 10g).
- MS (APCI) 496/498 (M+H) _
"H NMR & (DMSO) 8.36 (IH t), 8.05 (1H, d), 7.78 (1H, dd), 7.49 (IH d) 725

(1K, d), 7.15 (IH d), 6.98 (1H, dd), 4. 47-4 40 (1H, m), 3.80 (IH qumtet) 3.38 (1H, df), -

25 3.22-3.14 (1H, m), 2.80-2.67 (2H, m) 241-2 25 (4H m) 1.95-1. 86 (2H, m) 191 (3H, s)

 1.66-1.54 (2H, m).



di cMor ophenoxy) pi peri di n-1-yl | propan-2-ol (0.2g) and 3-cyanobenzoic
acid (0.092g). 20 Title conpound obtained as white solid (0.050q9).
M5 (APClI) 448/ 450 (M+rH)+ 11-1 NUR 6 (CDC13) 8-10 ~M s), 7.79 (IH,
d, 7.58 (IH, t), 7.31 (IH d), 7.00 (1 H d), 6.80 (111, t), 6.75
(I'H dd), 4.38-4.25 (I H, ru), 4.00-3.87 (IH ra), 3.81-3.68 (I'H M,
©.3.36 (1-H, dt),. 2.98-2.85 (IH, , 2.75-2.63 (IH, in), 2.63-2.5 3.
(IH, ru), 2.48 (I H dd), 25 2. (IH,’ d, 2.32 (2H, t), 2.07’-’1.90
(2H, m, 190173(211 M. 84 Ekxanid® 13 :
N-{4-[4-(3,4-D chl P y) pi peridjn-1-yl]-3-hydroxybutyl}-2-
(met hyl sulyb{l@@ %&%ﬁﬁﬂa ﬁj@ TORBENOIOPIPGTidirsyl]-2- hY@OK}’]}_m]P}fI repar ed

i onl ARl OB OB "2 01 (0. 260) and

2- (et hyl sul phonyl )benzoic acid (0.156g). The title corrpound was .
~obtained as a white solid (0.170g). M (APC 515/ 517 (MeM+ ' H NNM 5.

- (CDC13) 8.09 (1H, dd), 59. @1 td), 7.53 (1H dd),
7.31 10 (111, d), 699(pr|6%r 6.74 (1H dd),
4.32-4.23 (1H, rn)-3929 374(111m)

3 57- 3 46 (1H, ., 3.37 (3H, s), 2.94- . 2.70-2.60 (111,

' | H, , 2.32-2.23
(ﬁ4 rr) TGRarfg d?%be‘ﬁin@"a(fﬂé%lﬁ%é (%éhf' E’ffg%f 55 (2H, ru).
15 Exﬁﬁﬂbﬁphénox %]Inpendm- -yl]pmpan-z-ol 0.1 )and 6—ﬂuorom11dazo 2 J]pimdme-z—

- "N-~4-[4- (3, 4- Di chl or ophenoXy) pi peri di n="1-yl ] - 3- hyor oxy 2- 0X0- 2
,3- manmybcgc@(ﬂé}iﬁgl Elfégcﬂmpcemd@bmﬁmmwd@ 0ZhgIN G ~ H N

| 200d| ?m E;m%%g oyges 3| ]Ei()ﬁtrrg:wezlorr?(r)n 42163;]rI g(r)\dl 4034 (
- 2-0%0- 2, 3- 4 ik @ (DMSO) 8.80-8.78 (1H, m), 8.63 (1H, ), 8.33 (iH, 5), 7.68 (15, dd) e
10 7.50 (1H, d), 7.52-7.4 (16, m), 7.28 (1K, d), 7.00 (1H, dd), 4.89 (1H, 5), 4.52-4.44 (11,
m), 3.83-3.74 (1H, m), 3.44-3.28 (2, m), 2.83-2.66 6 (2H, m) 2.44-223 (4H, m), 2.02-1.90
(25, m), 1.82-1.72 CH, m).

| Example 10
15 N—{(2R) 3-[4-(3, 4—D1chlorophenoxy)p1pendm— -yl]-2-hydroxypropyl} 1-0x0—1 2—

| dlhydr01soqumolme-4—carboxamlde

- CI S .
R

- Prepared as described in Example 1 from (2R)-1 -amjno-3-[4-(3,4-

dichlorophenoxy)piperidel~y1]pr0pan-2'-ol (0.1g) and 1-0xo0-1,2-dihydroisoquinoline-4-
20 carboxylic acid (0.059g). Title compound obtained as white solid (0.047g).
MS (APCI) 490/492 (M+H)' o |
_ T NMR § (DMSO) 1159 (1H, d), 8.33 (15, 1), 8.22 (H, dd) 7. 73 (1H, 9, 7.54
| 748 (3H m), 7.26 (1H d), 6.98 (1H, dd), 4 79 (1H, s), 448 440 (1H, m), 3.85-3.76 (14,
| m), 3.43-3.31 (1H, m), 3.14 (1H, qumtet), 2.83-2.69 (2H, m), 2.45-2.25 (4H, m), 1.96- 1.8_7
25 (2H, m), 1.67-1.55 (2H, m). | |



benzot hi azol e- 6-carboxylic acid (0. 152g). Title conpound obtai ned
as a white solid (0.105g)~ M5 (APClI) 510/512 (Mt -1)+ "H NWVR 5
(CcbCc13) 7.88 (111, d), 7.71 (IH, dd), 7.48-7.39 (IH, rn), 7.31 (IH,
d), 25 7.13 (IH, -d), 7.00 (IH- d), 6.76 (1H, dd), 4.36-4.27 (1H,
ru), 3.93-3.83 (2H, ru.), 3.49-838 (1H, m, 2.97-2.87 (111, .ru),

'2.73-2.53 (211, m), 2.46-2.32 12 36-2.27 (IH; ru), :
2.06-1.91 (2H m, 1.90-1.75 (3%235@_ 1.66-1.53 (1H, ru). Exanple
15 N-{(2R (3,4-Dichloroph ~1-y1]-2-

4- Am no- | V- g( [) [( 4- dll%h?rgpo%nﬁgx%?@e%%ersfl |2n yfmﬁyf’m’apyﬁya’r oxybutyl .
| - 3- bmdﬂmx:;dbeﬁmrbmrm&e OOHO OC N~)"-~NO~" HNHZ 5

Prepared as described in Exanple | from 4-am no-1-[ 4- (3 4-
di chl or ophenoxy) pi peridin; | -yl] butan-2-ol rl269) and

- 4-am no- 3- met hoxybenzoi c a 13BY),. e conpound obtained as
white solid (0.080g). M54- ) 84N "H NMR. 8 (CDC13) 7.39
(1H, d), 7.31 (IH, d), 7.15 (Ili~ dd), 7304 (M- bs), 7.00 CO(IH

d), 6.75 (IH dd), 6.65 (1H, d), 4.29 (1H septet), 4.08 (2H, bs),
3590 (3H, Psepaxaﬁa%%es&béammamp)m&oﬁﬂza)a%rﬁinm [MM’- 96-2.85 (IH,

M, 2 .73- n 2 34 (2H, ra)
2. 35d@hhgomf@mxmlpezdwlfﬂwp(ﬂ%&olr@ lgi a1 B: bepzm,bmole carbomdlc 1. 48

oH, |
(N-(4 %ﬁ)(?gggg)%ﬁ%péo?nﬂ%gﬁg%l p| per te SOEd)g? P6§g)hydr oxybut yl } - 2-

(et hyIsuMg)(yP():gemnmm -;(H)*O 00 . 0 111- r cin OHH C. Prepared as
described in Exanple I from-am no- 42£4 (3,4 20

) ( dichl or opREABMRDIPMSQI A, Fh 8161 2 d), %80 0IG), a6d 5 (1H, ), 8.02 (1H,
5 ( ”E&)mﬁ SR IPERE Y, 59380{1% dd), 4.78 (1H, brs), 4.47-4.39 (1H, m), 3.87-3.79
(1H, m), 3.4 (1H, dt), 3.23 (15, quintet), 2.82-2.68 (2H, m), 2.40 (1, dd), 2.37-2.23 (3,
m), 1.96-1.86 (25, m), 1.66-1.54 (2H, m). '

Example 12
15 3- Cyano—N—{(ZR)-3 -[4-(3, 4—dlchlorophenoxy)p1pendm- -yl]-2-

hydroxypropyl}benzanude
pepesy Y@m

_ Prepared as described in Bxample 1 from (2R)-1-amino-3-[4-(3,4-
dlchlorophenoxy)plpendm- -yl]propan-2~ol (0.2g) and 3- cyanobenzo1c acid (0. 092g)
20 Title compound obtained as white solid (0.050g). '
MS (APCI) 448/450 (M+H)*
HNMR § (CDCl3) 8.10 (1H, 5), 7.79 (IH d), 7.58 (1H, 1), 7.31 (IH d), 7.00 (lH
d), 6.80 (1H, 1), 6.75 (1H, dd), 4.38-4.25 (1H, m), 4.00-3.87 (1H, m), 3.81-3.68 (1H, m),
336 (IR, .dt)_,.2.98-2.85 '(IH, m), 2.75-2.63 (1H, m), 2.63-2.53 ('I‘H, _m), 2.48 (14, dd),

25 2.37(1H, ), 2.32 (2H, 1), 2.07-1.90 (2H, m), 1.90-1.73 (2H, m).



(0. 12g). Title conpound obtained as white solid (0.090g). M5 (APCl)
515/517 (M+H)+ 1H NMR 5 (CDC13) 8.10 (111, d), 7.67 (IH td), 7.61
(1H, td), 7.55 (1H, dd), 7.30 (IH d), 6.98 (IH d), 6.73 (IH dd),
6.61 (IH t), 4.33-4.23 (IH m, 4.06 (1H octet), 3.70 25 (IH
.ddd), 3.36-3.29 (1H, ra), 3.37 (3H,-s), 2.97-2.82 (IH, ra),

2.78-2.68 (1H, ra), 2.64 (IH du), 2.60-2.47 (2H ra), 2.38-2. 22
(IH rn), 2.02-1.41(6H, rn). The conpounds of Exanples 17 and 18
were prepared in a simlar way tBExafpdaple | follomnng Preparation

3o/ 26305 r}gﬁﬁ%%}é@lor%p%%fbg@%ngme{ D phenoxy B pey ?" ne 86 (VO
N { ( FRet31dubroh 2186 ¢Of 0- 3- net hyl phenoxy) pi peri di n- 1-yl] - 2- hydr oxy -

~.propyl}-TI- 5 0 i hydr0| soqui nol i ne- car boxanide CIi'H NO vy
.0 61, Prepared as descrl bed in Exanpl e I Q!9 owi ng Preparation 13.

M5 (APCI) 504/ 506 (|V|+14)']F 504DVEQ) i1- 58 (1H,. ) 8.31 (1H,
t), 8.22 (2H, d), 7.72" ), Alad (2H ro), 7.35 (1H,
d), 7.10 (IH d). 4.80-4 70 (111, rr) 4. ﬂ(lH m, 3 85-3. 75

(111, m, 3.39 (IH dt), 3.15 (I'H quintet), 2.78-2.64 (2H. m, 2.40

(3K s), 1§P %@argdggdéséﬁbedMExaﬁpqgljﬁoﬁ'?Mh Apa-3,474-1- 61 (2K ra).

| . Exanpl e
N-{( Zﬁi)hi&obﬁedo%y}biﬁ&rmarﬂwm%ﬂm) Mﬂﬂqmylﬂllﬁholwwbe}nzﬁﬁw oxy @

propyl | - 2- sul fon benzam de ¢ ~S= Prepared as

descriPEdéas): %h%ﬁ%ﬁp@ppm%w&ﬁwwged%wfhaﬁeﬁ@hd (L%170gﬂ/5 (APCl) 515/517
7 SRS (0 U G T
427 g H Immgge@c@g S(OQ‘(llHT?dd), @%@aa%mggm 3 Magimd tm,_(
W, Z1Bid), 699 (1H, d), 6.74 (lH ddy, 674 (1H, dd), 432-4 23 (lH m), 3.92-3.83 (1H, m)
3.83-3.74 (1H, m), 3.57-3.46 (1H, m), 3.37 (3H, 5), 2.94-2.85 (1H, m), 2.70-2.60 (1H, m),
2.60-2.50 (1H, m), 2.40 (1H, dd), 2.35 (1H, dd), 2.32-2.23 (1H, m), 2.01-1.89 (2H, m),

1.88-1.69 (2H, m), 1.67-1.55 (2H, m).

15 R Example 14
‘ N-{4- [4-(3 4—chhlorophcnoxy)p1pendm—-1 -yl1]- 3—hydroxybutyl} -2-0%0-2,3-
thydro-l 3-benzoth1azole—6-carboxanude

_ Prepared as described in Example 1 from 4—ammo-1-[4—(3 4~ _
| 20 - dichlorophenoxy)bipeﬁdin—1~y1]butan—2—ol (0.26g) and 2-0x0-2,3-dihydro-1,3- |
| benzéthiazole—G—c_afboxylic acid (0.152g). Title compound obtained as a white solid
sy |
MS (APCI) 510/512 (M+H)
_ 'H NMR & (CDCL;) 7. 88 (1H d), 7.71 (lH dd), 7.48-7.39 (IH m), 7.31 (1H D,
25 7.3 (1H, d), 7.00 (1H, d), 6.76 (1H, dd), 436-4.27 (1H, m), 3.93-3.83 (2H, m), 3.49-3.38
(1H, m), 2.97-2.87 (1H, m), 2.73-2.53 (ZH,'m)_, 2.46-2.32 (2H, m), 2.36-2.27 (1H, m),
' 2.06-1.91 (2H, m), 1.90-1.75 (3H, m), 1.66-1.53 (1H, m).



?

S

SHRET

2.42 (1H, m, 2.47 (3H, s), 2.42-2.29 (1H, m, 2.03-1.76 (4H, M. 25
87 Exanple 19

AT-{(25)-3-[4-(3, 4-Di chl or ophenoxy) pi peri di n-1-yl]-2-hydroxypropyl }-
2- (methyl sul fonyl)benzanmide cl 0O OHHy G OOXZS=0O 5 Prepared as
described in Exanpl e I follow ng3Preparation 14. M (APCl) 5011503 -

(MH11)+ 'H-NMR 5 (CDC13) 8. 10 dd) 7.68 (IH td), 7.62 (IH

td), 7.54 (IH dd), 7.31 (1H, dé’ﬂ@—éé—(m d), 6.75 (1H, dd), 6.53
1H, 4 1 . 3. 45
EI H, d%) Qg%ﬁ? gﬁ{@ [)er(z.g) %gﬁo%hgn&ﬂﬁ I%H“dlml %%32 66 %}Pﬁtﬂﬁ;) 2.65

10 zmthpmmmude%(m dd) 241228(1H n, 204188(2H
m; 1.87-1.67 (211, m. npl 20

1V-{(2R)-3-[ 4- (~ 4-Di ¢ @/mh‘@y) Hperiglin-1-yl | - 2- hydr oxy~r opyl } -
~3- [(methyl am no)sul fo nz "H@E&I/\Q 0Nl --~ NO C'"'N 15

H Prepared as described in Exanple | foFlo yEreparation 7. M
(APCl) 516/518 (MFW'H NVR 8 (CDC13) 8.25 (IH, '$, 7.99 (1H, d),
7595 (14, Prg%{are{fassées(:ﬁbledﬁl)ﬁx ﬁi&ﬁﬁ%‘%g asn%a.q Lﬂ% L(IH, d),~7.00 (1H

, 6.75 (1 4.95 (111, s 4.16-4.05 Y 20

'( 1H, mmo&pﬁ&nqmlpmﬂm- -ﬁ]lﬁitar(~1+6,1 (I2i68), anﬂ4géa:eﬁo%m(eﬂhdxyben)zoic'acid

2" 57 Gi1abelihe Shomoundoptainadas ko soidda DR (b11” m  Exam )i e 21

3, 5-Bi s(ac%tsylg@l@ @92 8- [4-(3,, 4-di chl orophenoxy) pi peri din-1-
yll-2- 25 cﬂoxypro&ﬁgﬁﬁgm de NHAc H N C, Y& NHAc

'H NMR 3 (CDCls) 7.39 (1H, d), 7.31 (1H, d), 7.15 (1H; dd), 7.04 (1H, bs), 7.00

Cio, (1H, @), 6.75 (1H, dd), 6.65 (1H, d), 4.29 (1H, septet), 4.08 (2H, bs), 3.90 (3H, 5), 3.89- '

375 (2H, m), 3.49-3.36 (1H, m), 2.96-2.85 (1H, m), 2.73-2.61 (1H, m), 2.61-2.50 (1L},
m), 2.44-2.34 (2H, m), 2.35-2.23 (1H, m), 2.07-1.90 (2H, m) 1.90-1.71 (2H, m), 1.70-
1.48 (2H, m).

15 | Example 16
| N-{4-[4-(3, 4-D1chlorophenoxy)p1pendm— -yl]-?. hydroxybutyl} -2-
: (methylsu]i‘onyl)benzamde '

‘°':©© k@ |

_ Prepared as descnbed in Example 1 from 1- ammo-4—[4-(3 4-
20. d1chlorophenoxy)p1pendm- -yl]butan-z-ol (0.2¢) and 2-(methylsulpheny1)benzmc acid
| (O 12g). Title compound obtained as white solid (O 090g).
MS (APCI) 515/517 (M+H)*
'H NMR & (CDCLs) 8.10 (1H, d), 7.67 (11, td) 7 61 (IH 1d), 7.55 (1H dd), 7.30
(IH, d), 6.98 (lH, d), 6.73 (1H, dd), 6.61 (lH, t), 4.33-4.23 (1H, m), 4.06 (IH, octet), 3.70
25 (1H;_ ddd), 3.36-3.29 (1H, m), 3.37 (3H, s), 2.97-2.82 (1H, m), 2.78-2.68 (1H, m), 2.64
(1H, df), 2.60-2.47 (2H, m), 2.38-2.22 (1H, m),-2.02-1.41 (65, m).

The compounds of Examples 17 and 18 were prepared in a similar way to Example

1 fo]lowmg Preparahon 13 startmg from 4-(2,4-dichloro- 3-methy1phenoxy)p1pendme |



O Prepared as described in Exanple | follow ng Preparation 7. 88 M5
(APCl) 537/539 (MHID+ '"H NNa 8 (CDC13) 9.00 (2H, s), 7.86 (1H, s),
7.66 (211, s), 7.50 (IH, s), 7.31 (111, d), 6.99 (111, d), 6.74
“ (I'H, dd), 4.42-4.27 (111, m), 4.19-4. 03 (111, M. 3.63-146 (111, .
-~ 3.42-3.26 (111, m, 3.05-2.91 (38% 2.91-2.74 (1H, rn),

0 2.75-2.54 (4H, m, 2171965 ra) 2.11 (611, 9), 197179

(2H, S0k EVAY R L

3- (Ac(ex%]ylt?rfn no)B N{?IZ/I%”%I)[ 4- (3, 4- di chl or ophenoxy) pi-peridin-1-yl]-2-
hydr oxypropyl'} benzam de NHAc 9H H 7 10 Prepared as described in = .
Exanpl e 1 fol |l ow ng Prepar ation 7. NMS_(APCl) 480/482 (MW 1H NVR 8 -
{(cDC13) 7.88 (111, s), 7.78 (1HE&DIGlEs.7 45 (21-1, ra), 7.39 (IH

2 arlaz {EQR’E',%‘["%Z%?%“E? Ppeiyiheipleafuin (f%};&f?ﬁ%%wéb L
(15, opo-hpelihydraisefidblfR-4-tadboxayide 2. 75-2.63 (111, m), 2.63-2.51 .
(I m, 252224 (311, rn), 2.20 (3H ), 2.08-1.90 (2H m.

©1.90-1.69 (2H, 'm. Exanpl o H
N-{(2R)-3-[4-(3,4-Dichl or?ﬂ@ﬁ Ypi p@ i di
ci

I ]-2-hydr oxypr opyl I -I

K 20 pyrazol e, - 4-car.boxg NNAQH ~Cl)aN, _,,-
Prepared as described in Exanple 1 followyng eparation 7. I\/B AR
- (APCI) 413/415 (MrH)+ 111 NMR 8 (CDA 3) 8.02 (211, s), 7.33 (111, R
'.d) 7.00 ( 4.44-4.33 (111, |
s ﬁ&%area ks d&cﬂ?ecg ﬁa';%xﬁple g g%&ﬂag%repsﬁéb@ Bt i 3008
- -(111 td), Msz(Aala;Iyswswm+m 2.62 (2H, d), 2.68-2.56 (1H m,
-18-1.99 ‘(}% 1.98-1 I_(I n} '
(DMSO) 11 58 (1H, 5), 8.3 (II-I t), 822 (2H, d), 7.72 (1H, 1), 7.56-

10 7.48 (2H m), 735 (1H, d), 7.10 (1H, d), 4.80-4.70 (1H, m), 4.53-4.44 (1H, m), 3.85-3.75
~ (1H,m), 3.39 (1H, dt), 3.15 (1H, quintet), 2.78-2. 64 (25, m), 2.40 (3H 5), 2.39-2.27 (4H,
m), 1.96-1.83 (21—1 m), 1.74-1.61 (2H, m).

| | . Example18 |
15 N—{(2R)-3 -[4-(2, 4-chh10ro-3-methy]phenoxy)plpendm- -yl]-2-hydroxypropy1}~2-
(meﬂlylsulfonyl)benzannde

Prepared as described n EXémple’ 1 following Preparation 13.
| MS (APC) 515/517 (M+H) - |
20 "H'NMR & (CDCls) 8.10 (1H, dd), 7.67 (1H, ), 7.62 (lH 1), 7.54 (1H, dd), 7.19
(1H, d), 6.74 (1H, d), 6.55 (1H, ), 4.41- 427 (1H, m), 4.03-3.89 (1H, m), 3.68 (1H, ddd),
3.4 (1H, dt), 3.36 (3H, 5), 3.00-2.87 (1H, m), 2.80-2.66 (1H, m), 2.63-2.51 (2H, m), 2.51-
2.42 (1H, m), 2.47 (3H, 5), 2.42-2.29 (1H, m), 2.03-1.76 (4H, m). | |

-
-

25



89 Example 24
2- (Acetyl am no) - 5- bronmo- N-{ (2R) - 3-[ 4- ( 3, 4- di chl or ophenoxy) pi peri di n-
1-ylj-2- hydroxypropyl }benzamde Br OHH C d)ao' ON, ,z~~N1 O
N-jr- H O 5 Prepared as described in Exanple 1 follow ng _
Preparation 7. M5 (APCI) 558/ 460/ 562 (MtMt "H NVR 5 (CDC13) 10.98
“(1H, s), 8.52 (1H d), 7.66 (IH8B), 7.55 (IH d), 7.32- (Md), 7.26
(IH, s), 7.16-7.05 (2H, r’r) 7.00_(1H, ,676(1H d), 4.42-4.30
(1H, m), 4.06-3.94 (111, ru), 34&5@1 , 3.43-3.29 (1H, m,

2.95 (IH, 1 19

5 13- (1 96 %\%ﬁZg) n§ 5[4((8 D)_,Lcjh.i]ag ]%%P?lﬁ}xy”‘)ﬁ}p%ﬁﬂ%(f ggl—Z Eg%ox 1'opylé»3i_| s)
-N-{(Z@etﬁyl[sﬁlﬁﬁxﬂ/l)beﬁmﬂmdborophenoxy) pi peridin-1-yl]-2- hydr oxypropyl | -
2- 0x0-1, 2- di hydropyridi ne-3-carboxamde CL 0 9H ~ ) -a-~~ HC

NON. , - ~~N,,, AYNH 15 0 0 ‘Bm dleﬁcr d in Exanple |
_beI0|~r|ng Preparation 7 2 (MHI D+. 1H NWR 8
of;

(CDCL,) 9.86 (1H, t), 8.61 (111, dd) 11, dd), 7-31 (1H, d),

6.99 (IH d), 675(111 dd), 652(IH t)I433424(IH ,
397389£IH M, 3.70 (I H,_ddd 20 3.44 (1H, td), 2.94-2.85 (1H, .
5 2. 73- 2Pwparedas desoribed is §xample I following Preparader2187 (2H, ra),

ﬁ ? ?22)1 H3 s (Ol s B L8 L 2 (R m S0 Bxarple 26
| -oxo- 1, 2- 'iiNMATPICISAN) BAb(DE; RNCRERPIEIHI® 62 (18, td), 7.54 (1H, dd), 7.31.
L (1H,d), 6.99 (1H, d), 6.75 (1H, dd), 6.53 (1H, 1), 4.35-4.22 (15, m), 4.04-3.91 (1, m),

3.68 (1H, ddd), 3.45 (15, dt), 3.36 (3H; 5), 2.98-2.85 (1H, m), 2.80-2.66 (1H, m), 2.65-
10 2.52 (28, m), 2.46 (1K, dd), 2.41-2.28 (1, m), 2.04-1.88 (2K, m), 1.87-1.67 (2H, m).

RIT

~

_ Example 20 _
N-{(2R)-3- [4 3, 4-D1chlorophenoxy)p1pendm- -yl]—?_-hydroxypropyl} -3-

[(methylammo)sul fonyl]b enzamide
D, O‘ \/\/ N \r(©\

| Prepared as described in Example 1 following Preparation 7.
; MS (APCD) 516/518 M+H)" |
) 'H NMR & (CDCly) 8.25 (1H, 5), 7.99 (1H, d), 7.95 (IH d),7.55 (1H, D), 7.41 (1H,
C §,731 (1H, ), 7.00 (16, ), 6.75 (1H, dd), 4.95 (1H, 5), 4.36-4.25 (1H, m), 4.16-4.05
20 (1H,m), 3.75 (1E, ddd), 3.31 (1H, ddd), 3.02-2.90 (1H, m), 2.74-2.56 (2H, m), 2.68 B,
5), 231 (1H, dd), 2.37-2.26 (1H, m), 2.37 (1H, dd), 2.07-1.91 (2H, m), 1.91-1.72 (2H, m).

15

Ny, A7

Example 21 .
] 3 5-B1s(acetylanuno)—N-{(2R) 3- [4—(3 4—dlch10rophenoxy)p1pcndm- -yl]—z-
25 hydroxypropyl}benzamde
NHAG

o,

Prepared as described in Example 1 followmg Preparation 7.



H cl OOHC)a NN ~O-11~1 0 5 Prepared as described in Exanple |
followng Preparation 7. MS (APClI) 490/492 (MtH)+ 'H NMR 6 ( DVSO)
11.34 (1H, d), 8.46 (1H, t), 8.28 (19, d), 7.78 (IH dd), 7.50 (1H,
“t), 7.49 (1H, d), 7.25 (1H, d) 7.23-7.16 (1H, rn), 6.98 (1H dd),

6.81 (111, d), 4.72 (IH d), 9-4.37 (IH ra), 3.87-3.76 (IH, m)'
3.46-3.35 (I H, rr),330316(11 ra)28310267(2Hrr)
2. 47-2. 23 WSHARGI) 537839 BT 2H, n), 1.68-1.50 (2H, m). = Examne 27

N-{(2R) - 3- 4-Di chl h Ti di n-1-ylj - 2-hyd _

R S g b ST %EfH,I\s),'?”@s @ 2760 @éfxfprop Has

o.d I t cl | 476

O OR B Bl e b 4% TR gl oD e ]

~ 2.53- 13 p5-22 3 d, -
T 3;4%3 :{?1(011{ frb ] 305 9186112 “?431(9'%2 ?%](11}?[ ), ~975(219'4 &4}?%11&) ?zl 1;5'_0741 ég 03

(& 1@H, nﬂ,ml((ﬂﬂ,s)m97-15'29(2ai,m]3) 7.59 (t, IH) 7.73 (t, 11-1),

8.00 (d, 1H), 8.15 (d, 111), 8.83 (d, 1H). Exanple 28 -

N-{(2R) - 3-[ 4- ( 3, 4- Di chl or ophenoxy) pi peridin-1-yl]-2- hydr oxypropyl } -1

H-i ndol e- 25 4-carboxan de.-9H Hﬁhm%%'uz 0- Prepar ed as described in

-Exanple 1 follow ng Preparation 7.
. 3- (Acetylammo)—N—{(ZR)-3 [4-(3,4- d1c:h10rophen0xy)p1pend1n~ —yl] -2-

hydroxypmpyl}benzamlde

:@ o% 3 59 < I
Pi'eparé_d as described in Example 1 followmg Preparation 7.
MS (APCI) 480/482 (M-+H)* | )
"H NMR & (CDC13) 7.88 (1H, s), 7. 78 (1H, d), 7.55-7.45 (2H, m), 7.39 (IH ), 7 31

(IH d), 6.99 (1H, d), 6.82 (1H, 1), 6.75 (1H, dd), 4.37-4.22 (1H, m), 3.99-3.85 (1H, m),

15 3.77-3.63 (1H, m), 3.38 (1H, quintet), 2.96-2.83 (1H, ), 2.75-2.63 (1H, m), 2.63-2.51
 (1H, m), 2.52-2.24 (3H, m), 2.20 (3H, s), 2.08-1.90 (2H, m), 1.90-1.69 (2H, m).

10

| Exainple 23 ' o %
N—{(2R) -3-[4-(3,4- D1ch10rophenoxy)p1pendm~ -yl]—2~hydroxypropy1} AH- o
20 pyrazole—4-carboxam1de | o , . "

Beae! ?“v;rL -

- Prepared as described in Example 1 following Preparation 7.
MS (APCI) 413/415 (M+H)Y*
‘HNMR 5 (CDC13) 8. 02 (2H, s), 7. 33 (14, d), 7.00 (IH 5), 6.95 (11, t) 6.76 (IH '
25 d), 4.44-4.33 (1H, m), 4.07-3.98 (1H, m), 3.74-3.61 (1H, m), 3.40 (1H, td), 2.98 (14, td),
2.89-2.77 (2H, m), 2.62 (2H, d), 2.68-2.56 (1H, ﬁ:l), 2.1_8-1.99 (28, m), 1.98-1.82 (2H, m)



el

2. hydr ox;l;’gr opyl } benz

M5 (APCl) 462/464 (MrID+ 'H NVR 8 (CD30D) 1.82-1.91 (m 211),
2.00-2.13 (in, 2H), 2.63-2.76 (m 4H), 2.96-3.05 (m 211), 3.44
(dd, IR, 3.54 (dd, IH), 4.04-4.11 (in, |H, 4.43-4.50~(m H),.

. 5.50 (s, IH), 6.56 (d, IH), 6.90 (dd, +H), 7.12 (d, 11-1), 7.32 (d,

111)-, 7.38 (d, 111), .7.43 (d, 3Jg¢lH), 7. 63 (dd iM 8.14 (s II 1).
Exarrple 29 -

. 2- (Acetyl ani i no) - N- (2R) 3- {4 (@ gee Iorophenoxy)pl peri din-1- yII-
10.0 Pre ared'

?@#OW%MH%R)@-[ﬁr(éﬁaqhﬁlﬂlpwh?noxyme Iyyll-

as descri

480/ CDC1.3) 11.05 (IH, bd s), 8.60 (LH d
7. 52%@%5&33’“}%%%@9 EIH d)) 7.08 ElH t) %s. 99'(1H,(‘-“d), %3.81

(111, bd s), 6.76 (111, dd), 436428(IH ,396390(IH, 15

m, 3.72-3.64 (IH m, 301 4-2.86 (2H, m,
2.72-2.58 (2H, m, 2492 Nv,,\/:k}z H s), 2.03-1.93 (2H

m, 1.89-1.79 (2H, m. E%‘anples

2- (Acet yl ani no) - 5-chl oro-i V-{(2R) - 3- [ 4- (F 4}tjrchl orophenoxy) pi peri di
n-1-yl]-2- C20 hydroxypropyl)benzanide C1L CI°0 N 'O OHH Y] 0 HN

0 Pr. | foll = tion 7.
ooy TERRES pP B BB E sl DIATR Bk gLk ng Preparation
8.59 (IH, 1(2{};}@(;37558/&50/962(1\7& (IH dd), 7.32 25 (1H, d), 7.00
(1H, d), bd s), 6.76 (1H, dd), 4.36-4.28 (1H ra),

3.97-3. 90 Hﬂmﬁ(cmlﬁawmmmm (I3 A38-6 G2, 64 H,5TfLH, 2),982. 88

C(leodiﬁ)é)a%zﬁﬁﬁlﬁw? (25560?(%% f{lb& gﬁrﬁii—l 3% Bk, o5, 1&?2-&%35](11{

4.06-3.94 (1H, m), 3.72-3.59 (2H, m), 3.43-3.29 (1H, m), 2.95 (1H, 1), 2.75 (2H, 1), 2.59-
10 2.43 (3H,m), 2.19 (3H, 5), 2.13-1.96 (SEL, m), 1.96-1.78 (3H, m).

Example 25
- N-{(2R)- -3- [4 (3,4-Dichlorophenoxy)piperidin-1 -yl]—2~hydroxypropyl} 2-0x0-1,2-

dlhydropyndme 3-carboxamide

|IIO

D’Q

Prepared as described in Example 1 followmg Preparatmn 7.

MS (APCD 440/442 (M+H)

1H NMR § (CDCly) 9. 86 (1H, 1), 8.61 (1H, dd), 7.53 (1H, dd) 731 (1H, d), 6.99
(1H, d), 6.75 (1H, dd), 6.52 (1H t), 433-4.24 (1H, m), 3.97-3.89 (IH m), 3.70 (1H, ddd),

15

20 3.44 (1H, td), 2.94-2.85 (1H, m), 2.73-2.63 (1H, m), 2.59-2.50 (1H, m), 2.49-2.37 2H, m),

2.30 (1H, 1), 2.04-1.90 (2H, m), 1.87-1.72 (2H, m).



92 Exanple 31

2- (Acetyl am no)-4-chloro-N 1(2R)-3-[4- (3, 4-di chl or ophenoxy) pi peri din
-1-yi]-2- hydroxypropyl } benzanide 9HH ¢l NO HNy M 0 5
Prepared as described in Exanple 1 follow ng Preparation 7. N5.
(APCl) -514/516/518 (MrH)+ (AS. 5¢1 NVR- 8 (CDC13) 11.19 (IH, bd. s)

© 8.73 (1H, d), 7.42 (1H. d), 7.32 (IH d 7.05 (I'H, d), 7.00 (lH, .

- d), 678674(2H|n) 4364Wn) 3.96-3.88 (1H, in),

. 3.70-3. 62

2 50 (20, st S s T RO b D g

(i n), dibABoitoqifindiRis.5-tarboxdpxidepl e 32 : _
5- Chl oro-N—_l 2R) - 3-[ 4- (3, 4-di chl or ophenoxy) p| peri d| n-1- yI] 2- hydroxy
propyl }-2- [ (et hyl sul phonyl ) am no] benzam ge €1 C O-ON?HH I | 15
0 NHSO2Me Prepared- as degcri b%d in Exarrpl foll owi ng Preparation
7. MS (APCl) 550/ 552/ 554 5 TpC13) 7.69 (1H d), -
7.52 (1H, s), 7.45 (I H dy~ “H/\GBN ~g0 (IH d); 6.75 (1H,
dd), 4.36 -4.28 (1H, in), 396390(1H ’ 3.72-3.64 (IH, in),

3.36-3.30 (11-1, 20.in), 3.04 (3H_s), 2.95-2.89 (1H, -in),-
2574-2.56 erpareﬁlnsdesgnmlamméwl thawm&Po@an_at@a?( 2H  in),

1.90- 1. 88. o

~ 4--Chl oro- I&%k@gdﬁﬁm_&ﬁghl or ophenoxy) pi peri di n- 1- yI | - 2 hydr oxy %1%
pr opyl ) - 2-1y NRER ('(]jg& 7 Cl
Cl'~N 0 NHSOZ%/E g@r@ﬁ%‘?@?@) %gasgqﬂ?g; mlg [%p? %) ;#vmsﬁg

Pr epa(iHL DoAY (183d), 7.25 (1H, d), 7.23-7.16 (1H, m), 6.98 (1H, dd), 6.81 (IH, d),472 L

(1H, d), 4.49-4.37 (1H, m), 3.87-3.76 (1€, m), 3.46-3.35 (1H, m), 3.30-3.16 (1, m), 2.83- (&

10 2.67 (2H, m), 2.47-2.23 (4H, m), 1.97-1.84 (2H, m), 1.68-1.50 (2H, m).

Example 27 |
N-{(2R)-3 -[4—(3,4-Dichlorophenoxy)piperidinj1 ~yl]-2-hydroxypropyl } quinoline-4-

- carboxamide : _
o N AN
' o

. Prepared 'as described in EXample 1 folloWing Preparatibn 7. @
MS (APCI) 474/476 (M+E)* ‘ | o
'HNMR 8 (CD;OD) 1.69-1.79 (m 2H), 1 90-2.00 (m, 2H) 2.53-2.65 (m, 4F), )
2.84-2.94 (m, 2H), 339 (dd, 1H), 3.54 (dd, 1H), 3.99-4.05 (m, 1H), 4.33-4.40 (m, 1),
20 6.81(dd, 1H), 7.03 (d, 1H), 7.29 (d, 1HD, 7.52(d, 1H), 7.59 (t, 1H), 7.73 (t, 15, 8.00 (d, -
. 1H),8.15(d, 1H), 883 (4, 1H)., "

13

. . , Example 28 -
N-{(2R)-3-[4-(3,4-Dichlorophenoxy)piperidin-1 -y1}-2-hydroxypropyl }-14- “indole-

- 25 A4d-carboxamide _ _ _
o M
: Q

Prepared as described in Example 1 following Preparation 7.



gl

~ for 3h and then the soluti

(:20 'hydroxypropyl}benzan:ude

M5 (APCI) 550/552/554 (MtV 'H NWR 6, (CDC13) 7.75 (111, d), 7.48
(111, d), 7.31 (111, d), 7.09 (IH, dd), TOO (IH d), 6.75 (1H, dd))
4.38-4.28 (111, m, 3.97-3.87 (IH m, 3.72-3.66 (IH 3.34-3.28 (IH,
3.08 (3H, s), 2.98-2.90 (IH, m., 2.76-2.58-(2H, m, 2.50-2.30 (3H,
2.10-1.94 5 (2H, 1.90-1.74 (2Hgym . Exanple 34

2- Am no- 4-chl oro- N- 1( 2R) - 3- [4 (3, 4-di chl orophenoxy) pi peridin-1-yl]- 2

. hydroxymsqwﬂcﬂye%ﬂ%d@\d&l[—ﬁ 0cl N ~?NH, ,gr 10 0 NH2 Prepared

as described in Exa | followi ng Preparation 7. . NIS (APCI
472/ 474] 47‘@1\1&@\5( EW@)@ §be1 4, ZHR 240243 (W), 25y, 263206, (nd ) 6. 99

(1 gl iy Bl 0 8 o o i

| 3 68- -53%50&, m}i;s 567%d 13};359@(&9 1H3H112fldi ﬁe,ﬁﬁi(%qm 38@1 9}@ ?Qa d>4

(211,” M, 2 226

np.  UHB8Y7.63716d,(12H, 8rh4 (s, rri:n e 35
5-Chl oro-N-{(2R) - 3-[ 4- (3, 4-di chl orophenoxy) pi peridin-1-yl]-6-0xo0-1,6

- - C 20 di hydropyridi ne-3-carboxamde cl OH QHNO HCL C 0 To

a sol ution of E le 29
(2R) - | - ami-no- 3- 14- (3, 4-di chl orop‘h__xamé E=7)_p| peridi n-1~yl | propan-2 ol

- (150 ny, @-@catyleminad-{(2R)ed-py(Sptrlivklcrdthemgxy)bipepidin- ll)-y'ﬂ]?-? mmol ) in

di chl or,onet han 20 ) was added a solution of"

5- ¢ hIN A PIRPY inyl chloride (90 ng, 0.47 mmol) 25 in

di chl oronet hane (10 m).gJIh re vvas stirred at roomtenperature
{;%) Bn ra o in vacuo to | eave a

‘crude oil.. Purification &y Fever C(Sym*retry, 0.1%

ammoni um acetate acetonitrile) afforded tOheiN ¥d e conpound as a

%8' ourless glass (150 ng, 67%. NS (APCl) 47%A/ 476/.478 ( M+l D+ 94

Prepared as described in Example 1 following Preparation 7.

MS (APCD) 480/482 (M+H)" '

"HNMR & (CDCly) 11.05 (1H, bd 5), 8.60 (IH d) 7.52-7.46 (2H m), 7.31 (1H, d),
7.08 (1H, t), 6.99 (1H, d), 6.81 (1H, bd s), 6.76 (1H, dd), 4.36-4.28 (1H, m), 3.96-3.90 (1H,

| 15 m),3.72-3.64 (1H, m), 3.40-3.32 (1H, m), 2.94-2.86 (2H, m), 2.72-2.58 (2H, m), 2.49-2.31

(3H, m), 2.20 (3H, 5), 2.03-1.93 (2H, m), 1.89-1.79 (2H, m).

Example 30
2-(Acetylamino)-5-chloro-N-{(2R)-3-[4-(3, 4-dxch10rophenoxy)p1pendm- -yl}-2-

cl

C!Ij N _~_N
O HN._Me

)¢

0
Prepared as descnbed in Example 1 followmg Preparatlon 7
MS (APCI) 514/516/518 (M+H)"
"H NMR § (CDCls) 10.94 (1H, bd 5), 8.59 (1H, d), 7.47 (IH d), 743 (1H, dd), 7. 32
25 (1H, d), 7.00 (1H, d), 6.87 (1H, bd 5), 6. 76 (1H, dd), 4.36-4.28 (1H, m), 3.97-3.90 (14, m), -
3.68-3.61 (1H, m), 3.38-3.32 (lH m), 2.94-2.88 (1H, m), 2. 72-2.58 (2H m) 2.50-2. 33
. (3H, m), 2.19 (3H, 5), 2.05-1. 95 (2H, m), 1.90-1.80 (2H m).



' HNVRS (CDC13) 8.07 (IH, d), 8.04 (IH d), 7.3i (IH d), 7.09 (IH,

bds), 6.99 (IH, d), 6.75 (IH dd)| 4.36-4.26 (IH n), 4.00-3.90 (IH,

rn), 3.68-3.58 (1H, ra), 3.32-3.22 (IH m, 2.96-2.86 (1H, n),

© 2.76-2.58 (2H, n), 2.51-2.35 (3H, m), 2.04-1.94 (2H, ra), 1.88-1.76
(2H, rn). 5 Exanple 36 . B — S

" . 2- (Am ngsul phonyl ) -4-chl or o- N-{(22R) 3-14-(3,4-di chl orophenoxy) pi per
idin-1-yl]--2- hydroxypropyl}benz Bximigle 31 0 C1  gH HyaSo2NH2. N ~~N 0

. 10 P le 1 foll P t 7. N
Ryt T s Al E R B R A A AR AR

s), 7 1H, d 732 IH, . d), 7.00 IHd 6.76
??H@@D’g}i’%@q?%%( , 3)76 3.62 EIH r‘r; 3.30-3 40 (?H, n

3.10-3.00 (111, ra), 2.86C . 6052040 (3H, rr) 2.:10- 2. 00.
(2H n') 1.96-1. 86 15(2H
(2.R) - [4(34D|chloro%‘eoxy er| | - |I-2 hydroxypropyl}-lH—

i ndazol e- 3-car boxami de ?H H ' . P H 001 Me20 O Prepared as
‘described in. Exarrpl e | follow ng Pr epar ation M5 (APCD 4631465 .
( 'VH p+

FNIVRS( cocﬂ@?afedesde@@beéwEr}ar#plsd(fpﬂpmnﬁmsqrﬁwlm7 7.32(1H, d), 6. 99

1H, d ; 8 (I H 4.15-4.05 (1H, C
g 75- rﬁ)a (6?-’%755?9?%&?%1@5&5% (||(4 m)raé 02-2.92 (I H( ra)m | &
2.80-2.50 {HHNMR)S (@@15)121 W(mrﬁdso@?s @HQ&)MQ@((HF&) 732 (1H, d), 7.05
1.-90-1.75 (2H, 95 Exanpl e

(1H, d), 7.00 (1H, d), 6.78-6.74 (2H m), 4.36-4.28 (1H, m), 3.96-3.88 (1H, m), 3.70-3.62
(1H, m), 3.38-3.30 (1H, m), 2.94-2.88 (1H, m), 2.70 — 2.58 (2K, m), 2.49-2.30 (3H, m), - (&

10 2.20 (3H, 5), 2.04-1.96 (2H, m), 1.90-1.78 (2L, m).

. Exam ample 32
5- Chloro-N—{(ZR) -3-[4-(3, 4—d10hlorophenoxy)p1pendm- -yl]-Z-hydroxypropyl}—.’»l—
[(methy]sulphony])ammo]benzalmde

J@U«

Prepared as described in Example 1 fol]owmg Preparatlon 7. : _ &g
- MS (APCI) 550/552/554 (M+H) ' ‘
THNMR & (CDCl3) 7.69 (1H, d), 7.52 (IH s) 7. 45 (1H d), 7. 31 (IH d), 7.00 (1H,
d), 6.75 (1H, dd), 4.36-4.28 (1H, m), 3.96-3.90 (1H, m), 3.72-3.64 (1H, ), 3.36-3.30 (1H,
20 m), 3.04 (3H, s), 2.95-2.89 (1H, m), 2. 74-2 56 (2H m), 2.50-2.30 (3H, m), 2.05-1.95 (2H
m), 1.90-1.88 (2H m).

ci

15 o} NHSOzMe _

_ ample 33 -
_ 4-Chloro-N-{(2R) 3-[4~ (3 4-dlcblorophenoxy)p1pend1n- ~y1] 2—hydroxypropyl} -2~
25 [(methylsulphonyl)ammo]benzamtde :
o
c;@ L Y@“
0 NHSOMe ..

Prepared as descnbed in EX&nlple 1 following Preparahon 7.



I
-tert-]3utyl-N-{(2R)-3-[4-(3, 4-di chl or ophenoxy) pi peridin-1-yll-2-hyd
roxypropyl} 3-nethyl-1H pyrazol e-5-carboxamde M@ OH<cj o tBUS

. Prepared as described in Exanple | follow ng Preparation 7. M
(APCl) 483/485 (Mt D+ 1H NVR 5 (9§DC| ) 7.31 (111, d), 6.99 (IH d),
21

6.75 (111, dd),-6.43 (IH, bd s), (111, s), 4.35-4.25 (IH m,

3.92-3. 82 Mg’l.?ﬁp@b,ﬁ@/ﬁ@/g@g@ﬁ@il 3 38-3.28 (IH M, 2.95-
2.85 (211, 2.7072.50 . 2.45-2.30 (3H, M), 2. 24 (311,

| _s) 2, 05- 1!HONRK (GHCLI7.90{I O] 748 (LHHD, M31 (LHED), 0914, (1) dAET0p] €

ER

16

N- { (28 D &T7 6l @c"n@%‘ﬂé&ﬁéﬁo@)%%ér%ﬁlﬁa myP ﬁ'@ﬁﬁ/@rﬂa%})p?éﬁ;ﬁ 184

-0 Pr eg @%@ scr |’ Be @x}f}r% 9'%6%%?@1%6%5]7—3%6%? gﬁl %.ld#/gdiH

( APCl szeay 4@9-1(1%@&@ H VR 5 (DVBO) 12.69 (111, s), 7.83 (111,
bd's), 7.49 (111, d), 7.25 (111, d), 6.98 (1H, dd), 4.80 (IH d))
4.43 (I1H, quintet), 3.73 (111, q), 3:39-3.16 (2H, n), 2.80-2.52 -

(611, 20.m, 2.38-2.23 (411, m 44 86 (2H rn), 1.78-1.58 (6H
Bla-m e 40 Nof | Exaboptt sk

m.
(2R)-3-[4- ﬂ%lﬂma-zpblhl@foﬁﬂtﬁﬁﬂ)iﬁ[@*@ﬂﬂdldhlﬂro%hyﬁdk%%ngmml{w-gpy| ) - 3-

(tdfl uoroinethyl)-IH pyrazol e-4-car boxai ni de F3C C1L Yl ~~
25 0 hydrespmrenylHeeng i bed in Exarrpl e I foI | owi ng Preparation 7.

M5 (APC) 481/483(M+H)+C,96 'H %11(114 s), 7.32
(1 H, d) 700(IH d), \(i%{) +6H7o o

10 :
Prepared as described in Example 1 following Preparation 7.

MS (APCI) 472/474/476 (M+H)"
'H NMR § (CDCls) 7.31 (1H, d), 7.27 (1H, d), 6.99 (1H, d), 6.75 (1H, dd), 6.67
(1H, d), 6.61 (1H, dd), 6.55 (1K, 1), 5.64 (2H, bd s), 4.34-4.24 (1H, m), 3.92-3.82 (1H, m),

15 3.68-3.62 (1H, m), 3.36-3.29 (1H, m), 2.94-2.86 (1H, m), 2.70-2.54 (2H, m), 2.47-2.29

(2H, m), 2.26-2.16 (1H, m), 2.04-1.94 (2H, m), 1.88-1.78 (2H, m).

Example 35
5- Chloro-N—{(ZR) -3-[4-(3, 4-dlchlorophenoxy)p1pcndm- -yl] 6-oxo-1 6-

C 20 d]hydropyndma-?:-carboxannde |

D’O Yq

_ "Toa solution of (2R)-1-amino-3-[4—(3 4—dichlorophenoxy)piperidin-l-yl]propa:o-.’z-
ol (150 mg, 0.47 mmol) and triethylamine (48 mg, 66 ul, 0.47 mmcl) in d10hloromethane
(20 ml) was added a solutlon of 5-chioro- 6—hydroxymcotmy1 chloride (90 mg, 0.47 mmol)

25 in dlehloromcthane (10 ml). The mmture was stirred at room temperature for 3h and then

the solutlon was concentrated in vacuo to leave  crude oil. Punﬁcatmn by reverse phase
. HPLC (Symmetry, 0.1% ammomum acetate / acetonitrile) afforded the title compound asa
“colourless glass (150 mg, 67%). ' ' '
| MS (APCI) 474/476/478 (M+E)



(111, bd s), 4.38-4.28 (IH, n), 4.00-3.90 (IH, m, 3.70-3.60 (IH,
ra), 3.42-3.32 (114, ra)p 2.98-2.88 (111, m, 2.75-2.58 (2H, m,
2.50-2.36 (3H, m, ~.10-1.96 (2H, ra), 1.92-1.76 (2H, m. 5 Exanple
41 :
| V-{(2R)-3-[4- (3, 4-Dichl or ophenoXy) pi peridin-1-yl] -'24'hydrqupr opyl }-

~ 2- methylimdazo[ 1, 2-a] pyri di nea- carboxamide 9H C)::Yo):DN M cl-

N, 1, 4,,,~N0 me 10 Prepared as described in Exanple | foIIovvln :
Pr epar at i OHNNIRMC@@QISOIL@H 417.98.04/00H, A, NW(BH(MDQ)(IE uds) 619,9

o 76 (Pdos (4 20038 (1, Do bodlpi s o el sbodinds

R r2n)75 gzﬁ%ﬂ),s@g&?z ééﬁﬂ @%) ﬁiﬁ%@(ﬂ@ rﬁé)}lé%q 3 33 631?4@3223@9% S mg)e

(211 1.8%-1.76. (QH; iln)76 (2H ra) Exarrple 42
(2R) - 3-[4- (3, 4-Di chl or ophenoxy) pi pen*dl n-1- yI] 2- hydroxypropyl) 4
( H pyrazol - 3-yl)benzamide H NN OHci® 200 Prepared as .

descrlbed in Exanple | follown grgtion 7. NS (APCI) 489/ 491 .
(MHID+ "H NWR 5 (CDC13)..7.84 ( .76 (2H, d), 7.64 (I1H d),

7.34-7.29 E-QHmUﬁsulphﬁnﬁMdﬁbrodV-{(2&’2)75[4{3-% chiﬂl)loroﬁhcﬁﬁxy);hberlﬂlin-l yl]

4.45-4.35 (1H, 4.18.4.08 (I H r‘r) 3.78-3.66 25 (1H m),
3. 52- %haféroeimop berzagade 96 (| H ™. 2.90-2. 80 (2H M, 2.75-2.63  g&
(3H, m, 2.18-2.03 (2H 0- 1 80 (2H, ‘Exanpl e 43 -
" N-{(2R).-3-[ 4- (3 4- D|chI or xy piot!emd yI] 2 hydroxypropyl}m |
nnohne-4- § SONH, | -
10 Prepared as descnbedexample 1 followmg Preparahon 7
" MS (APCI) 536/538/540 (M+E)*

" NMR 5 (CDCls) 8.39 (1H, @), 7.90 (1I—I bd s), 7. 78 (18, dd) 7.45 (15, d), 7. 32
(1H, d), 7.00 (1H, d), 6.76 (1H, dd), 4.38-4.22 (2H, m), 3.76-3.62 (11, m), 3.30-3.20 (1H,
~m),310-3.00 (1F, m), 2.80-2.68 (2H, m), 2.60-2.40 (3H, m), 2.10-2.00 (2H, m), 1.96-1.86 -
15 (Hm). |

ample 37 .
- N- {(ZR) 3-[4-(3, 4—chhlorophenoxy)p1pendm- -yi]- 2—hydroxypropy1} IH-

indazole-3-carboxamide . IR
_ch,OU QH . - _
’ .3 N . NH -
.. ol . No A~ N |

Prepared as described in Example 1 followmg Prepara’aon 7.
MS (APCI) 463/465 (M—i-I—I) o -
, 1I—INMRS (CDCI3) 8.43-8.33 (2H, m), 7.54 (1H, d), 7. 43 (IH t) 7.32(1H, d), 6. 99
(1H, d), 6.75 (1H, dd), 4. 38-4.28 (IH m), 4.15-4.05 (1H, m), 3.75-3.65 (1H, m), 3.60-3.48 |
25  (1H,m),3.02-2.92 (1H, m), 2. 80-2 50 (4H m), 2.45- 2 37 (lH m) 2.10-1.95 (2H, m), '
1.90-1.75 (2H m)

20



7.53 (114, t), 7. 49 (11- (
t), 6.98 (IH dd), 654(%37;:’
(11 ra), 3 48-3 40 (1A on

25

carboxamde C1 0 gH ~CNNN C )C 0 5 Prepared as described in
Exanple | followng Preparation 7. NS (APCl) 475/477 (MtH)+ '"H NWMR
8 (CDC13) 9.41 (IH, s), 8.61 (IH, d), 8.38 (1H, d), 7.94-7.82 (2H,
m, 7.33(IH d), 7.20 (I'H, bd s), 7.01 (1H, d), 6.76 (IH, dd),

'4.46-4.36 (1H, n), 4.18-4.08 (lgg, m), 3.88-3.78 (1H ra), 3.56-3.46

(IH ra), 3.06-2.96.(IH rn), 2.94-2.78 (21-L ra), 10 2.70-2.60
(311, m, 2.03-1.89 (4H ). Exalipimpldd8

MRS ea&ﬁ%vﬁ-ﬁ@ﬂﬁbiff SRR L P st ok pr opyl -2

15 Og_ﬁrgﬂ,@rfpp Exarrple | follow ng Preparatlon 7.
M5 (APCI) "490/°492 l\/HrW1H NMR8 (DVBO) 8. 69 (1H t), 7.74°(1H d),

e25(|H d), 7.18 (1H,
) 3.87-3.77 20
2.82-2.70 (2H, M,

IH
244224(4H ra)~ 1.97-1. 87 (2H, n~) 1068-tBL256(ZH m. Examié 45

s L Gt PR e e P 2 8S%

Prepar ed aggdgpei befiad l e 35, using
2- 0X0- 2, 3- d| gyd?;)n I H-ben I mﬁ(ggzol e- :

'HNMR 8 (CDCl;) 7.31 (1H, d), 6.99 (1H, d), 6.75 (1H, dd), 6.43 (IH bds), 6.21
(1H, 5), 4.35-4.25 (1H, m), 3.92-3.82 (1H, m), 3.70-3.58 (1H, m), 3.38-3.28 (1H, m), 2.95-

2.85 (2H, m), 2.70-2.50 (2H, m), 2.45-2.30 (3H, m), 2. 24 (3H, 5), 2.05-1.90 (2H m), 1.90-

“10 178 (QH, m), 1.67 (9H s)

Exam gIe 39
_ N—{(ZR)-3 {4- (3 4-D1ch10rophenoxy)p1pendm— -y1]- 2-hydroxypropyl}-4 5,6,7-
teﬁahydro—ZH-mdazole—B -carboxamlde

cl 0 o
N 2 “ P /NH
cl e N .
| .0 .

Prepared as described in Example 1 following Preparation 7.
MS (APCI) 467/469 (M+H)"

15 .

C 'H NMR & (DMSO) 12.69 (1H, 5), 7.83 (1H, bd 5), 7.49 (1H, &), 7.25 (1H, d), 6.98

(1H, dd), 4.80 (1H, d), 4.43 (1H, quintet), 3.73 (1H, q), 3.39-3.16 (2H, m), 2.80-2.52 (6H,
20 m), 2.38-2.23 (4H, m), 1.96-1.86 (2H, m), 1.78-1.58 (6H, m).

- Bxample 40 -
N—{(ZR) -3-[4-(3 4—D1chlorophenoxy)p1pendm— -yl]—.’Z-hydroxypropyl} -3-
(mﬂuoromethyl)—JH pyrazole—4-carbo>,amlde

Prepared as descnbed in Example 1 followmg Preparanon 7
MS (A_PCI) 481/483 (M-l-H)



| -carbonyl chloride. M5 (APCl) 479/481 (MtV 'H NVR 5 (CDC13) 9.02

(111, t), 8.17-8.14 (IH, d), 7.32 (IH d), 7.18-7.12 (2H, 5m,

7.08-7.05 (IH, nm, 7.00 (1H d), 6.75 (IH, dd) 4.42-4.32 (111, ra),

4.16-4.06 (1H M, -.3.71-3.61 (IH, ru), 3.49-3.39 (1H, rr) 3.04-2.94

(IH, rn), 285275(2H ra), 29§l-2:57 (3H rn) 2.16-1.98 (2H,
'1.96-1.80 (2H,” M. Exanple 46 10

A < R B TFM%(@DDM Blldr(dwehﬁ'&)(gﬂbé) B, Y165 (R ATOpY |}
- O | ne-| - r oo a
or ook facb e, Sab A rEBTL R, ARonEsb iR sl 66 e maa oz (k. ©

APC IH
g ?998‘1‘?%#%3#9%*5“%@&?% fﬁb* SRR i 9@-]1396(é%ﬂ?) 1985 (
--4 40{m3ﬂ)(lH rn), 4.08-3.98 (IH, m, 3.76-3.66 (1H, -m, 3.46-3.38
(2!5T4 ?98 (gﬂ ¥ 9)2 (IT 9[3a)1 8(2) ?gli o §2H20m)Ex o |58 421744 (3H..m,

, - rn), . 96- 1. rn anpl e
N-{(2R)-3-[4-(3,4-Di chl'oropheno di n-1-yl]-2-hydroxypropyl)-|
H-|{E1dol) e- % cgr boxam de cl IO0 1 @&%ﬂ&ﬂyql PrH yC]l CNy 0 P?/gpa%d) as
-222?2&2?%%"‘&?% P8 Dl e A I By RO 0 (1

mglaylppidazaf) Cﬂpmdmevﬁica(dmannﬁq 7.32 (1H d), 7.28-7.22 (2H, - C
'.rn) 6.99 (IH d), 6.82 (1H, t), 6.74 (1H, (/gi% 4.44-4.34 99 (111, L
4.16-4.06 (IH, ra 78368 I H, ' 6-3.44 (I H,
( 'y %& 2@m0142n377 65(3H_(|n) m)218198

m,

3.04-2.94 (IH, m, 0.92
(2H, ra), 1.98-1.78 (2H_ o
o ' O Me ' (

10 - Prepared as descnbed in Example 1 followmg Preparatlon 7
MS (APCI) 477/479 (M+H)* o _
"H NMR & (CDCl5) 9.40 (IH,_d), 7.58 (1H, d), 7.36-7.30 (2H, m), 7.00 (1H; d), -
6.92 (1H, 1), 6.76 (1H, dd), 6.35 (1H, bd §), 4.38-4.28 (1H, m), 4. 01-3.93 (1H, m), 3.82-
372 (1H, m) 3.48-3.40 (1H, m), 2.98-2.90 (1H, m) 2.75 (3H, 5), 2.70-2.58 (lH m), 2. 54—
15 - 2.30 (4H, 5), 2.06-1.96 (2H; m), 1.94-1.76 (2H, m).

Example 42 o
N-{(ZR) 3-[4-(3 4—D1chlorophenoxy)p1pend1n- -yI]-Z-hydroxypropyl}-4-(JH- - %ﬂ@
pyrazol—B-yl)benzamde :

H
BOR¢ v
cl ' N“/\’N

Prepared as.de.scﬁbed in Example 1 following Pfepérétion 7.
- MS (APCI) 489/491 M+H)"
IH NMR 6 (CDClg) 7.84 (26, d), 7. 76 (2H, d), 7.64 (H-I d), 7. 34—7 29 (ZH, m)
7.00 (1H, d), 6.75 (IH dd), 6.66 (1H, d), 4.45-4.35 (1H, m), 4.18-4.08 (1H, m), 3.78-3.66
25  (IH,m),3.52-3.42 (1H, m), 3.06-2.96 (1H, m), 2. 90-2.80 (2H, m), 2.75-2.63 (3H, m),
2.18-2.03 (fZH m), 2.00-1.80 (ZH m)

20



Exanple 48 5

N- 1( 2R) - 3-[ 4- (4- Chl or ophenoxy) pi peri di n-1-yl ] -2-hydr oxypropyl }-2-

(met hyl sul fonyl ) benzam de ¢ jao~o 9H N 1-1-'~N oo=s=0 Prepared as

descri bed | n Exanple I follow ng Preparation 4. -MS (APCl). 467/ 469

(MtH)+ 10 'H NWR' 5 (CD30D) 8.08 411, d), "7.79 (IH t), 7.71 (1H,

t), 7.61 (IH d), 7.26 (211~ d), 6 95 (2H, d), 4.56-4.45 (111, m,
. 4.21-4.08 (IH m, 3.47 (2H, d), ERaf@bled3H, s), 3.22--3.08 (2H, m,

3.01-2.77 (4H 00 (2H, 99- 3 (2H, ra Exa
49 15 ( {(ZRS %) [4—8 41 %1c%ﬂor0p](lcnoxy)p1pend%1- 1- 1]12—hydroxypropy2}cmnohnn£4-
N-{(ZEQ%IP 4 Chl or ophenoxy) pi peri di n-1-yl ] - 2- hydr oxypr.0py! } -1 - oxo

0| soqui noUne- 4- car boxam de H C_|j ) ~O-C HH N.O N'~~N
Yl 6 Prepared as described in Exanple 1 follew ng Preparation 4. M

"(APCl ) 466/ 468 (MW 20 ' Hc S0 O) 11 IH d), 830 (1H, t),
8.22 (2H, d), 7.73 (IH, % 17 ' %H n')h730(2H d), 6.97°
(2H, d), 4.75 (1H, s), 44I- 87-3.74 (1H, m, _
3.46-3.26 (111, ra), 3.22-3.07 (IH, rn) 2085267(2H ray,

EXS;M 2. 21 4e|i|>are(f3 e?s descn%edm aml(.)l%l_i foﬁl%)nﬁng]Pr?agar%hg& 7n’) 25 100

le 50°T
N N-{( -R) - 33j¢ (ABcS 78 a73MApor ophenoxy) pi peri di n- 1-yl ] - 2- hydr oxypro
v pyll-1-oxo- 1,2-di"hyckoi soqui'noline-4-carboxamde H F O HNO N

%41 1 ~N VI 6H NMB. PX@pELp8.4a{ 1 HescB.6b€HIN), 38 1(bHed), 71%6-T.86242H, m),

Pr epa'}%%'(?ﬁ 3, 7.20 (1, bd s), 7.01 (1H, d), 6.76 (15, dd), 4.46-4.36 (1K, m), 4.18-4.08

) C - (1H,m), 3.88-3.78 (1H, m), 3.56-3.46 (1H, m), 3.06-2.96 (IH m), 2.94-2.78 (ZI—I, m), -
10 2.70-2.60 3H; m) 2.03- 189(4H m).

Example 44
N-{(2R)-3-[4-(3 4-D1chlorophenoxy)p1per1d1n- -yl]-?_-hydroxypropyl}—2—oxo 1,2-
dlhydroqumolme—él-carboxamzde

SO L
a N AN 2 o
. ' o]

15

;3 - . Prepared as described in Example 1 following Preparation 7.

MS (APCI) 490/492 (M+H)*
'HNMR § (DMSO) 8.69 (1H, 1), 7.74 (1H, d), 7.53 (1H, 1), 7.49 (1E, d) 7.34 (K,
@), 7.25 (1H, d), 7.18 (1H, 1), 6.98 (1H, dd), 6.54 (1K, 5), 4.50-4.40 (1H, m), 3.87-3.77
20 (1H, m), 3.48-3.40 (1H, m), 3.28-3.18 (1H, m), 2.82-2.70 (2H, m), 2.44-2.24 (4H, m),
1.97-1.87 (2H, m), 1.68-1.56 (2H, m). |

Example 45
N—{3 [4 (3 4-D1chlor0phenoxy)p1per1d1n— -yl]—2—hydroxypropy1}-2—oxo—2 3-
25 dlhydro—lH benmmidazole-l-carboxanuda '

I:rm QH'



M5 (APCl) 474/476 (MtH)+ '"H NVMR 8 (CD30D) 8.25 (IH, d), 8.08 (1H,
d, 7.67 (IH ddd), 7.48 (2H, t), 7.21 (IH t), 6.75 (IH d), 6.66
(I'H, ddd), ~30 (IH dq), 3.95-3.87 (IH m, 3.45 (IH dd), 3.29-
3.24 (IH, 'm, 2.80-2,69 (2H,. m, 2.45-2.31 (4H, rr) 195-186(2H
ru), 1.73-1.62 (2H m. Q 10 Exgnpl e 51 '
N-{(2R)-3-[ 4- (3, 4-Di fl uoraphenoxy) pi peri di n- 1- yII--2 hydroxypropyl)-l
-ox0-1, 2- Brdpyrbdmsﬁaspmh&dhn BErarpkeaiShostag® de o2, 381Ky d-0 F-8enthnidazole-
Pr epar ed as bed in Exanple 1 followi ng Preparation 6. M
(APCI; ")ll "H NMR'5 . (€D30D) 825(IH dd), 8.08 (1H, d)

7.67 (111, H, m, 7.03 (I1H dt), 6.76 (IH,
- ddd), (6 63@@?@&5}9@1@ (|(|;r ‘dqui ntet), S3 94- é 87 (1H( m,
'3.45. (111 IIQQL)MREB @ﬁD(CEJLElOQ@LBI,t)Z; Ymﬂafﬂmﬁa}, 7232A(51-Pd§%07 (122,

1. 90 2H_E?) 72-1.61 20 (2H ro).
NS (28 é0§ Q591H, m)cﬁﬂamér@néiﬁ)(bﬂp&); @Aa-4133,/(11H )0 bk OH (hyh), - N

”E‘t h}( 71:3. 61(,(1%%@13,%[9% 39(&@9 ggi”'grp%gﬁ@dnﬁgr%o A} {%ﬁdmp 7 ggﬁﬁl e 1.

foIIo | }+504/ 506 (Ml -1)+-101. *H NVR 5 -
'(Dlvrsog! 191]?5}3%”@3[“agr'(nm 5 1,963452(;%;%? (m 2H), (1 89- ) .15 (m 3H),

2.26-2.42:(m 2H), 269285(m | H, 2.90-3.15 (m 4H) 3.63-3.77

(M IM 107-4.09 (m IH, 4.26-4.49 ( 4.79-4.95 (m 111), -
6.91-7.01 (m IM 7.18-7.31 (m 3@24%45 7.57 (m 3H), 7.73 (t,

- 119, 8.23 (dgakiBlia3 M»—ﬁﬂeh(&opﬂéﬂbxy)mpendm— -yl] 2—hydroxypropy1}-4-oxo-3 4-

by
R

dlhydrophthalazmc l-carboxannde ‘ o AR N ( ) @

G
cl N._~_N _ \N.NH
' o .

- Prepared as deséribed in Example 1 following Preparatién 7.
* MS (APCY) 491/493/495 (M+H)" _ |
15 1HNMR6(CDC13)9 13 (1H, d), 8.43 (1H, d), 7. 0175 (3H, m), 7.32 (1H, d), 7.00
(1H, d), 6.76 (1H, dd), 4.40-4.32 (1H, m), 4.08-3.98 (1H, m), 3.76-3.66 (1H, m), 3.46-3.38
(1H, m), 3.00-2.92 (1H, m), 2.80-2.66 (2H, m), 2. 58- 2.44 (3H m), 2.14-1.98 (2H, m),
11.96-1.80 (2H, m). |

20 | | | Example 47 _
N—{(ZR)-S [4 (3 4-D1c:hlorophenoxy)p1pendm— -yl]-2-hyd1‘oxypropyl} 1H-indole-

Ct O\O oH H_..
GNP NAAN AN
o . . )

Prepared as described m Exa.mple 1 following Prcparation 7 _
25 MS (APCI) 462/464/466 M+H)" .
1HNMR 3 (CDCl3) 9.03 (lH bds), 8. 07 8.04 (IH d) 7.84 (1H 8), 7.45-7.41 (1H
m), 7.32 (1H, d), 7.28-7.22 (2H, m), 6.99 (1H, d), 6.82 (lH, 1), 6.74 (1H, dd), 444-434

3-carboxamide




2. 26-(2H3D)(4nl 6~ 2:1)15)021( 72 Ql:})@f@ G5 1H. mp), 3§61334f( 6l

5 Exanpl e 53

N-{(2,S)-3-[4-(3, 4-Di chl orophenoxy) pi peri di n-1-yl | -2- hydr oxypropyl } -
N-net hyl - | Hindazol e-3-carboxamde cIl 0 d:]CT WH O N 10
Prepared as described in Exanple | .foll ow ng Preparation 12. M5
(APCl) 477/ 479 (M+I D+ 1H NVR 6 @@IVSO) 1. 36 .51 (m 1H), "1.58-1.67

(m 2111), 1.72- 86-1.96 (m ?3%304322©( gl'ﬂ) (ZH),
1, »(M

a7 B R Pt S S R i LB On R By

7.34-7.43 (m 1H), 7.49 (d, 1H), 7.58 (t, 111), 795(dd_111)',
13.34-13.49 (m IH). Exani)le 54

- N-{(2S)-3-[4-(3,4-Dichl oropheno%ﬂlﬁeﬁﬁdl n- 1-yl ] - 2- hydr oxyp- ropyl)

AR A NP RCH R R R o P

foll q}ﬁeﬂg,ls(?ﬂmﬁa?lg?éﬂzgﬂﬂé@ I\/B (APCI) 505/ 507 (M+tH~ “H NVR 5 (CD30D)

M

1. 44-1 . 71.69-1.80 (m 2H), 1.93-2.02 (m IH, 25
2.15-2.24 - (m 1H, 2.19 (d, AYO 2 46u2, 60 2H), 2.84-2.93 (m
IH), 3.20 (s, 3H), 3.42- 3 (M) 2 3N7 d, 1H), 3.84 (g~ 1M
4.16-4.25(m 1H), 4.35-£41 (m R, 6.7 d, IH, 7.00 (dd,

11-1)3 7.28 (dd, IM 7.72-7.89 (m 3H), 8.31I(t, 111). 102 Exanple
55 Benzoi ¢ aci d, _

3-[[ 2- [[(mpaaec[ascg@pﬁb@ﬂn:nﬂm@mrfouwmgmmmommw] 2-

hydroXypr%%él(ﬁﬁlgéﬁ@é&%ﬁﬁyl] am no] -, mnet hyIr ester H c | ~C]\l ~~

'H NMR & (CD;0D) 8.08 (1H, ), 7.79 (1H, t), 7.71 (1H, t), 7.61‘(1':H, d), 7.26 (2H,
d), 6.95 (2H, d), 4.56-4.45 (1H, m), 4.21-4.08 (1H, m), 3.47 (2H, d), 3.35 (3H, 5), 3.22-
3.08 (2H, m), 3.01-2.77 (4H, m), 2.18-2.00 (251, m), 1.99-1.83 (2H, m).

- ___ELQ.AQ
15  N-{(2R)-3- [4—(4 -Chlorophenoxy)piperidin-1-y1}- 2—hydroxypropyl} -1-0x0-1,2-
_'d1hydro1soqumolme-4-carboxam1de

C _ ; . Prepared as descnbed in Example 1 followmg Preparation 4.
| MS (APCI) 466/468 (M-+H)" |
] . ‘
20 - "THNMR § (DMS0) 11.57 (1H, d), 8.30 (lH t), 8.22 (2H, d), 7.73 (lH t), 7.58-

7.45 (2H, m), 7.30 (2H, d), 6.97 (2H, d), 4.75 (1H, 5), 4.41-4.29 (1H, m), 3.87-3.74 (11,
© m),3.46-3.26 (1H, m), 3.22-3.07 (H, m), 2.85-2.67 (2H, m), 2.41-2.21 (4E, m), 2.00-1.84
' (2H, m), 1.70-1.51 (2H, m). | |

25



5 Prepared as described in Exanple 1 follow ng Preparation 7. M
(APCI) 5 10/512 (MHl-1)+ "H NWMR 5 (CDC13) 8.17 (IH, t), 7.95 (1H,
dd), 7.38 (IH t), 7.31 (1H d), 6.98 (1H d), 6.91 (1H t),
6.78-6.68 (2H, m), 657(|H d), 4.32-4.20 (IH, m), 3.92 (2H, d),
3.89 (3H, s), 3.80-3.69 111,1% 352340(|H m), 3.26 (IH
dt),- 2.87-2.74 (11-L' m . 62-2 10 m),  2.32 (1H, dd), ’
2.28-2.14 (2H, m, 200184(2%@9135 83166(2H m . Exarrple 56
Pr opanam de

N[ 2-[ [ 2- [E-314 --CBloro g EwrepkapmsRipigeridin- rﬁ#mmwmzyl} -l-oxo-
hyd henyl]- 9H H C):~ro~ON N
-'c?/ roﬁ%ﬁw&mﬂﬂ@éﬁi g%ga%gé ern gg]sgrsggd] in Exanpl e) |- ;gl | .owi ng .

Preparation 7. M5 (APCl) D23/ 58 M+H)~ 011];}11 "H NVR 5 (CDC13)

©7.48 (111, t). 7.31 (1H, I (2HEPY 7.05 (1H, d), 6.98
(213, d), 6,836 71 (2H o _y 4 (111, tj. 4.31-4.17
(IH m, 3.92 (111, d), ol 20 3.79-3. 66 345 (1H td),

3.22 (1H, td), 278266(IH m), 2.61-2.43 (1H, 1), 2.49 Q1 (2H,

((ll)zsl_| 2.37 (Pﬂé‘gaﬁe& as aﬁs%'ﬁbé’d &@ia%ﬂ%% 'I?Zf%ncévg%g ap%%at{o%"& m, 1.82-1.64

hN-EiZ [[2 [M(SZR)P—CH} {VZWQM Mgfibﬁl orophenoxK) -1 -piperidinyll-2-- _ f@
2- _9HHO Cl -rN 1 i
o oper ot S M BEOPS SR, AR s briad abai oH BEn
APCI 4 1 3
oy g s Mol A S B AR mi e 3%,
(I'H 304 (.6, .80%2.69 tELmh), 2453033 (83, 10}, 1195-086 (BEL1A)(R18-1.62 QH, m). ( )@@

ample 51 :
- N-{(2ZR)-3- [4 (3 4—D1ﬂuorophenoxy)p1perldm- -yl] 2-hydroxypropyl} 1 oxo-1 2—
d1hydrmsoqumohne—4-carboxanude '

Fartao0 .OH ﬁo
X QWH% -
15 ' Prepared as descnbed in Example 1 following Preparatmn 6 ’ |
MS (APCD) 458 (M+H) '
"H NMR 8 (CDsOD) 8. 25 (IH dd) 8.08 (1H, d) 7.67 (lH ddd) 7.50-7.46 (2H,
m), 7.03 (1H, dt), 6.76 (1H, ddd), 6. 63-6.59 (1H, m), 4.24 (1H, dquintet), 3. 94-3.87 (1H,

m), 3.45 (1H, dd), 326 (1H, dd), 2.74 (2H d), 2.45-2.30 (4I—I m), 1.90 (2H a9, 1.72-1.61
20 (2H, m). -

- Example 52
N—{(ZS) -3- [4-(3 4-D10hlorophenoxy)p1pendm—1 yl]-2-hydroxypropyl}-N-methyl-1-

0x0-1 2~dlhydrmsoqumolme—4—carboxam1de '

N0 .
fecactIVo
o .N\_/—'\/N . _

‘Prepared as described in Example 1 following Preparation 12,

MS (APCI) 504/506 (M+H)"

25



o

%C - 2- (3= o0x0- 2, 3 di hydr o-

5
t),3.89-3.75(|Hrr),3.62-3.48(|H,rr),3.31-3.17(|Hrr),2.94-2.81(|H,rr),2.7
2-'~).59 (IH n), 2.60-2.47 (IH ra), 2.43-2.22 (3H, n), 2.40 (3H,

- 8),. 2.05-1.89 (2H, 'm, 1.88-1.72 (2H ra)~ Exarrple 58 10 .
(2S)-N-{(2R)-3-(4-(3, 4-Di chl orozagnoxy)pl peridin-1-yll-2- hydroxyprop

yl }-2- hyroxy- 2- phenyl et hanani d OgHH _CN _,=~N,, ~,
Pr epar ed dﬂﬂ‘gﬁ@ﬁls‘b@@@ Rl @y | |4 r eAare
(APCl) 453/ 455/ 45 $ agﬁl Hﬁ%] lﬁg 1(%:6)40?%)(87 zf17égzgquﬁ 3“2)

6. 98 226.48)3m, BHYA. 6325&‘5 (dg )L H),62.963(151(1n, 481), 3)53 3.8 @6 1(H)13.9974.09 (m,

2 i A e iy A

2 337 2 n86-1. 70 2H, C 20
| Exarrpl' e 59 2-[5{7??{ -’2%3’-%2-% F(?il@’l_gllgﬁgﬁl 0 'ophenoxy)}(:)i perirgi) n- 1

-§l'1 - 2-hydr oxypropyl } ‘ami no)- 2-oxoethoxy]benzamde cl 0 o= N ___ -,
N O O NH2 Prepared as described_in Exanple I foll owi ng Preparation
7. 25 MB (APCI) 496/ 498 (Ml -r R 5 (CDC13) 7.97 (I'H, d),

699 (11 HOsg Oy idgStonthpx pberid { gy hymbolil A

S), 4£Bﬁxdaﬁolé-3-c(aiﬂdxanﬂ@ 3.89-3.77 (111, m, 3.67-3.54 (111, m,
3.22 (IH quintet), 2.91-2.79 (111, in) .2.68-2.46 (2H, m,
2.43-2.20 (3H, m, 2. 04-1.88 (2H, m, 8871 (2H, m. 104
Exanpl e 60 0@ OH | '
N-{(2R)-3-[4-(3,4-Dichl or [ Nl ek
2 , 4- benzoxazi

g (NHL- y| | - 2- hydroxypropyl I
4-yl )acet amde O

10 Prepared as described i in Example 1 foﬂowing Preparahon 12.
' MS (APCI) 477/479 (MHH)
_ "HNMR & (DMSO) 1.36-1.51 (m IH), 1.58-1.67 (m, 1H), 1.72-1.81 (m, IH)
1.86-1.96 (m, 1H), 2.04-2.21 (m, 2H), 2.26-2.39 (m, 2H), 2.71-2.81 (m, 1H), 3.13 (s, 3H),
- 3.49-3.57 (m, 1H), 3.78-3.93 (m, 1H), 3.98-4.06 (m, 1H), 4.31-4.48 (m, I_H), 4.71-4.83 (m,

15 1H), 6.93-7.00 (m, 1H), 7.16-7.25 (m, 2H), 7.34-7.43 (m, 1H), 7.49 (4, 1H), 7.58 (¢, 1H),

7.95 (dd, 1H), 13.34-13.49 (m, 1H).

Example'54
N-{(25)-3-[4-(3 4-D1chlorophenoxy)p1pendm- -yl]-Z-hydroxmropyl}—N mathy1-4~

CJ.O  oxo3 4—d1hydr0phthalazme-1 -carboxamide

o QWN%

Prepared as dest:ribed in Bxample 1 following Preparation 12.
MS (APCT) 505/507 (M+H)* ,
'H NMR § (CD;0D) 1.44-1.55 (m, 1H), 1.69-1.80 (m, 2H), 1.93- 2 02 (m, IH)

25 2.15-2.24 (m, 1H), 2.19 (d, 1H), 2.46-2.60 (m, 2H), 2.84-2.93 (m, 1H), 3.20 (s, 3H), 3.42-

3.51 (m, 1), 3.75 (dd, 1H), 3.84 (qt, 1H), 4.16-4.25 (m, 1H), 4.35-4.41 (m, 1), 6.79
 (ddd, 1H), 7.00 (ad, 15), 7.28 (dd, 1H), 7.72-7.89 (m, 3H), 8.31 (¢, LE).



Cl 0O ~OCH N 5 0 '"Prepared as described in Exanple 1 foll ow ng
Preparation 7. M5 (APCl) 508/510 (MHID+ "H NVR 8 (CDC13) 7.31 (IH,
d), 7.08-7.01 -(4H, ra), 6.99 (111, d), 6.74 (IH dd)) 6.53 (IH bd
s), 4.69 (2H, s), 4.56 (2H, q), 4.34-4.24 (111, .rn) 3.90-3.72 (I H,

.M, 3.52-3.42 10 (1H ), 3.2846118 (1H n), 2.88-2.80 (1H m,

2.63-2.45 (4H, ru), 2.36-2.21 (3H, m, . 2.00-1.90 (2H m,
1.86-1.70 (2H, ra). Further Exaﬂlﬁmiconpounds of the |nvent|on -

Prepar Q?Y?n%?&@ AEPARHER -+ SEreha S et e

( M+H)irpdrof gammo]—z—oxoethyl]ammo]- methyl ester '
N-{(2R) 3- z{ 4- di chl orophenoxy) p| perl di n-1- yI ]-2- hydroxypropyl ) -

. 452 2-net hoxybenzam Hﬁ
N-{(2R)- 3- [4- (3, 4-dichl h @OLZ hydroxypropyll-. o
451 2- (et hyl am no) benzam de 63 ‘_
N-{(2R)-3-[4-(3, 4-di ebl orophenoxy)pl perldl ri-1° yll-2- 423

hgdr oxypr a}éﬁ Mdsﬁalﬁﬂdiﬁ Kx4mple 1 following Preparatlon 7.

N-{(2R) - 3- d| chI oroph noxy) p| peridin-1-yl|-2- 423
hydroxypr@% J&P Hg '

o5 oL arnb sﬂ#ﬁh}b%ﬁﬁﬁ“@%@ TN @
N{(@sﬁrgﬁ&f»mdsgbglh CRANOXMID R S8l iy b RoRYAT QY PRORY) -

di 6xo- 1, 3 ndol 2-yi)a
NA{( ZR)38§’—¥ 89 (B Amgli 352~ Bﬂﬁmﬂlﬁm&ﬁ M (et ), 2- 87373 { L} 120650y B O (634 -

@{(f‘%EégKﬁﬁyé‘!‘)zgéigE—l’h%&@bl%&@ﬂp%@ﬁd}l}, 1483} ]ssézﬁ;,fa} oxypropyl }- (.

475 2- (I Hindol -3-yl).acetan de 69 N-f
(2R) - 3-[4- (3, 4-di chl or ophenoxy) pi peri din- 1-yl]-2- 448 .
~hydr gxypropyl } bi cycl o[ 4. 2. 0] oct &x&mBle554 ri ene- 7- car boxani i de 70

25{2( 2R) - 3- P[ro agi 4ded|1\fBZ| ﬁ&?&gﬁ?g)ﬁ—(g 4pde.10}!11glror]]_3hl g)g)) l-plpgr%mxﬂl %r opyl}-

hydroxypropyl] ammo]-z-oxoethyl] armno]phenyl]-

pes [SE

15 °
Prepared as described in Example 1 follomng Preparation 7.
MS (APCI) 523/525 M+H) _

: ’HNMRS (CDCl) 7.48 (IH t),7.31 (18, d), 7. 23—7 11 (2H, m), 7.05 (1H, d), 6.98 K
(ZH d), 6.83-6.71 (2H m) 6.67 (1H, d), 4.54 (1H, 1), 4.31-4.17 (IH m), 3.92 (1H,d),
20 3.79-3.66 (1H, m), 3.45 (15, td), 3.22 (1H, td), 2.78-2.66 (1H, m), 2.61-2.43 (1H, m), 2.49 .
’ (2H, q), 2.37 (1K, ©), 2.26-2.06 (3H, m), 1.98-1.82 (2H, m), 1.82-1.64 (2H, m), 1.29 (3K,

£).

o © Ex gle 57
25 Propanamlde N-[2 [12-[[(2R)-3- [4-(3, 4-d1ch101‘0phen0xy) 1-p1pend1ny1]—2— _
_ hydroxypropyl]ammo] -2- oxoethyl]ammo]phenyl]- '



4, 7-di net hyl pyrazol o[ 5, 1 -c] [1,2,4]triazine-3-carboxam de 71
N-{(2R)-3-[4-(3, 4-di chl or ophenoxy) pi peridin-1-yl]-2- 424

hydr oxypr opyl } pyrazi ne- 2- car boxam de 72

N-{(2R) - 3- (4-(3, 4-di chl or ophenoxy) pi peri di n- 1- yI | - 2- hydr oxypr opyl ) -
464. 9H puri ne-6-carboxam de 73 N-f

(2R)-3~[4- (3, 4-di chl or ophenoxy) giogeri di n-1-yl]-2-.473"

hydr oxypr opyl ) qui nol i ne- 6- car boxanm de 74 '

'N-{(2R) - 3-Figprzd as dFW@P@%Eh@REJPélf@B@W@gIPIQP%TFﬂIOEZY hydr oxypr opyl } -

491 2, 7-di a] pyri m di ne- 6-ca. rboxam de. 75
N-{(2R) 3- %@@% &IQPS) noxy) pi peridin-1-yl]-2- hydroxypropyl | -

470  2- (pym M@-(&D@l}h%@m &) s (A8, dd), 7.29-7.21 (2H, m) 7.02-6.97 (1H,
"N-{(2R) - 3-[ 4- (3, 4-di chi‘or ophonoxy) pi perldl n-1-yI'{-2~hydfo. xypropylT -
479 185),10.9766.88 I(HHj m).of.80-B- 1Al Homang.ae-6 2P (MK m), 4.36-4.23 (1H, m), 4.14 (2H,

43 A, 5, ShARRRIARNAL B8 oel Dl LA LML 990 s
(2R (G Al Bed-airueiophonoxs) pirpsh), g1 GrY bl 225008 PALRERABLT. 7f89_

5-ph oxazol e-4-"¢ar boxam
N-{(Z(RH )| 4- (3, 4- di chl or ophenoxy) pi peri di n- 1- yI | - 2- hydroxypropyl }-
439 6- hydroxypyrl di ne- 2-car boxam de 80 N-f

g (2R) - 3-[ 4+ (3, 4-di chl or ophenoxy) pi peridin-1-yl]-2-hydroxypropyl |- 493
3-o0x0- 3, 4-df fiydro-2H 1, 4-benzo s £gcarboxam de 81
N-{(2R)-3-[4-(3, 4-dichl oropheno%dl n-1-yl | - 2- hydr oxypropyl } -
439 . 3- hydt QS)(-M{/(QRNBF[G—(B @Eudbﬂm&pﬁeﬂmxﬁﬁlpﬂﬂﬂlm -yl]-2-hydroxypropyl}-2-
(2R)-3-[4 di or ophenoxy) pi peri din-1-yl]-2- hydr oxypropyl }- 462

ClH— béﬁ’i‘i”%ﬁ‘g‘ﬁ@ é’@{‘ #PWExani de 83 N-f |

(2R) - 3-[4-(3, 4-di chl or ophenoxy) pi-peri di n-1-
461 | Hindol e-5- carboxande 84, N-f
(2R) - 3-[4-(3, 4-di.chl orophen p| eni dthyl-
106 1-nethyl -1 Hindol e-2¢ x ani-tle-8&N
N-{(2R) ~3-[4-(3, 4-di chl or opheno. xy) pi pellcbn 1 yI] 2- hydr oxypr opyl | -
412 | H i m dazol e-4-carboxam de 86
N-{ (2R) - 3-Pupgr8d as desshibed spExanpleXyipihepagiPaenaration 7-- 2- hydr oxypr opyl }

T A0l I R 4S50S e ey

15 'H NMR 5 (CDCls) 7.44-7.26 (6H, m), 6.98 (1H, d), 6.74 (1H, dd), 6.54 (1H, bd 5),
5.06 (1H, 5), 4.34-4.24 (1H, m), 3.83-3.73 (1H, m), 3.56-3.43 (1H, m), 3.32-3.20 (1H, m),
2.88-2.80 (1H, m), 2.62-2.52 (2H, m), 2:33-2.10 (3H, m), 2.02-1.90 (2H, m), 1.86-1.70
3 (28, m). -

]- 2- hyclloxypropyl}

I"-2 hydroxypropyl}- 475

CQ’ZO S ' ' ~ Exam gle 59
| ' - 2-[2- ({@.R) 3-[4-(3 4-D1chlorophenoxy)p1pendm— -yl]-2-hydroxypropyl}ammo)

Ij@ OH N‘n’\of?

07 NH,

2- oxoethoxy]benzanudc

Prepared as descnbad n Example 1 following Preparatlon 7.
- 25 _ -MS (APCI) 496/498 (M+H) _ _
' 1HI\IMR & (CDChL) 7.97 (1H, d), 7.48 (1H, t) 7.36-7.28 (ZI—I m) 7.17-7.07 (1K,
m) 7.13 (2H, 1), 6.99 (lH 9), 6 93 (1H, d), 6.75 (1H, d), 5.99 (14, s), 4.68 (2H, 5), 4.35-
4.22 (14, m), 3.89-3.77 (1H, m) 3.67-3.54 (1H, m), 3.22 (lH qumtet), 2.91-2.79 (18, m),
2.68-2.46 (2H, m), 2.43-2.20 (3H, m), 2.04-1.88 (2H, m), 1. 88-1.71 (2H, m).



87

N-{(2R)-3-[4-(3, 4-di chl or ophenoxy) pi peri di n-1-yl | - 2- hydr oxypr opyl } -

475 1-met hyl -1 H i ndol e- 3- car boxam de 88

N-{(2R)-3-[4- (3, 4-di chl or ophenoxy) p| perl din- 1- yI | - 2-hydr oxypr opyl }

461 . 1H i ndol e-7-car boxam de 89 hl—
(2R) - 3-[4:(3, 4-di chl orophenoxy)& 6er| di n-1- yI] 2- hydroxypropyl )- 515

- 3-[ (et hyI ani i no) sul fonyl | benzanmi de 90

"N-~(2R) - 3-[ 4-( 3, 4- di chl or ophenoxy) pi ~eri di n- 1- yI] 2- hydroxypropyl)
578 3, 4-bi s(net hyl sul fonyl )benﬁm&d@m N-fo

(23 oo e LS St Y 5 SR .

N (2B2d§1 o-@-ﬁﬁheﬁﬁ&%ﬁp@g})&e@x&lﬁi ger' din-1-yl]-2- hydr oxypropyl | -
5- hydr oxy- 1 H-i ndol e- 2- carboxam 93 N-f

(2R) 3-[4- (3, 4-dichl orophanoxy) pi peX| di n- 2= hydr oxypropyl )- 440 -

1, 5- di met hy~- | H- pyr azol ec- ar,
N-{(2R)-3-[4-(3,4-dichl orog @ 1 yI] 2- hydroxypropyll-
-539  5-(met hyl sul fonyl) - P T"hdol €= 2- mde 95 N-f - )

(2R) - 3-[4-(3, 4-dichl-or ophenoxy) pi perldln Q yll-2-"474

o PR s AR SR SR BB BBy oxypr opy - @

474 1, 8- meshiABa 908818 (gaEoxam de 97 _
N-{(2R) 3-[4-(3, 4- dlchloropﬁznoxy)pl peridin-1-yll-2- 518 :

hydr oxypr oy NMRidd&2aT12) 23 b{1H,, @,]h@&idllrfﬁHzoi)eé 29 (Hd bd)x &7 4i( tid, dc98
300, 53 Ukatd i 140 (B30 50 LV BRI R o 3 BB 888 s () @

75 Al 3263, 1R A DB AT eFL B 2???0%#%?&33@@“’*%@" g

N- { ( ~“RPe-3:9042H3 i2); HiB6HL. T @Bhexjoxy) pi peri di n- 1-yl | - 2- hydr oxypr opyl | -
478 3-o0xo0-2, 3-di hydro-| H i ndazol e- 6- car boxam de 107 101

N-f (2R) - 3-[4- (3, 4- di chl or ophenoxy) pi peri di n-1-yl ] - 2- hydroxypropyl |-

;f8(()I a~ (b te;llzilﬁhlﬁ%g ?ﬁ?@@y |CBT G&JPX‘%% lf%e[ﬁiﬂ(}%gﬁ%%%ﬂﬁc A prepared as

di chl éssorifeiiaBxapiphet followilg Prdparitioy draox pn:se::nydl }nathe Tabledeldhd3 N- f
(2R) 3-[4- (3, 4-dichl orophenoxy) pi peri di n-1-yl ] - 2- hydr oxypr opyl }- 454

Example = | - Name - | | LM
61 N-{(2R) -3-[4- (3 4-dlchlorophenoxy)p1pendm- -yl]-Z-hydroxypropyl} 452
2-methoxybenzamide : : : : %%
62 N—{(ZR)—-B [4-(3 4-d1chlorophenoxy)p1pcndm- -yl] 2—hydroxypropyl}- 451
2- (methylammo)benzamlde . : _ | | \ J
63 N-{(2R)-3-[4-(34-dichlorophenoxy)piperidin-1-yl}-2- 423
hydroxypropyl}mcoﬁna:mde | : '
64 - N- {(?.R) 3-[4- (3 4—dlchlorophenoxy)p1pendm— yll-2- . 423

hydroxypropyl }isonicotinamide _ _
65 N- {(2R)-3-[4-(3 4—dlchlorophenoxy)p1pcndm- | -y1]- Z—hydroxypropyl}- 465 |
, 3- (dlmeﬂlylammo)benzamlde
66 N-{(ZR) 3- [4 3 4-d1chlorophenoxy)p1pendm— -yl]-z-hydroxypmpyl}- 505 '
' 2-(1,3- leXO-l 3—dlhydro-2H-1somdol-2-yl)acetam1de _ |
67  N-{(2R)-3- [4-(3 4-dlchlorophenoxy)p1per1dm- -yl]-2-hydroxypropyl}- 439
'6-hydroxymcotmam1de IR |



| - et hyl - 3-net hyl - I H- pyrazol e- 5- car boxam de 104

N-{(2R)-3-[4-(3, 4-di chl or ophenoxy) pi peri di n-1-yl]-2-hydroxypropyl) -

426 5-nediyl -1 H pyrazol e- 3-carboxan de 105

N-{(2R)-3-[4-

(2R -3-[ 4
hydroxypropyl

(3,4-di chl orophenoxy) pi peridin-1-yl]-2-hydroxypropyl) -
40-8. 4- rret hyI 1, 2, 5-oxadi azol e-BLbcar boxam de 106 6-chl oro-N-f .

mbgg';g@ R R S B Ll by Gmpropyty- |

475

- NA{(2R)-3-[4-031H= xﬂd@td—gn@&l&ﬁﬂmy)pl peridin-1-yl]-2-hydroxypropyl)-
476 27met hyhm dazofl , Jg yri di ne- 3- car boxaniide 108

N-~(2R) - 3 4-

Ns{(aR&hfic[Hr(é @ibeloooptepepdpipdiidinil-ylj}2-2- 463

448

N (2R e o M B R A PG b kg Ty sy oxypr.opyl}
484 2-[ (4
(2R) - 3- %g@ ( ﬁkaﬁ?éEgB%ﬁS%%@%%Wﬁ% ”1]992}]%;9 %fé‘%’%%} g9

4- oxo- 1, 4 di h%fdbenwﬂUlpme}[ﬁdF@{)kaﬁjtdazmaBlcarboxaxmde

N-{(2R) -

hydroxyp pyI#qﬂﬁﬁgbc[%e(—g O‘g‘gﬁ & )p‘%‘g’lrilli?gﬁ%h#%llﬂ% = : s

)-3-[4-(3, 4- di

|-]-2-hydroxypropyl }-
% 5- et hyli m daﬁbﬂ?w&g&%ﬁﬂé -car %)%%a?/nl de 113 N-f

(2R)- 3-[ #2( 3,

hydroxypropyl%l m dazo[ 1

N-{(2R) - 3-[ 4-

474 1,6 aph?g{glkjjﬁ@ %ﬁg%@ﬁ@%%ﬁ%ﬁ’?%ﬁn- Y 2- hydr oxypr opyA7P-

e oacboiaeids - oxi de 108 Exanple 116

;(N{(zm- “[4-

480 2,1, 3 bdqziowqur

N—{(ZR)
- OXO0- I 674d|

75
76
77
) | 78
79

30

M—{CQRR)}BQ#QBh&hdﬂw)C@ihaﬁm}%lpcﬂldmw jfli%—hy%&ypropyl}
ri di ne-2-car boxan de. .

424

476

464

%PJPI‘&FéFﬂaBIPQS‘ﬁ%%%xy)pl pel i d~n-1-yl]-2- hydroxypropyl}

%&%&%ﬁ%@%ﬁ&%ﬁ%ﬁéﬁ%& BIRpaERR-0 4o

2,7-dimethylpyrazolo[1,5-a]lpyrimidine-6-carboxamide

N-{(?.R) 3-[4~(3,4-dichlorophenoxy)piperidin-1-yi]-2-hydroxypropyl } -

2-(pyrimidin-2-ylthio)acetamide

N-{(2R)-3-[4-(3, 4-d1chlorophenoxy)p1pendm—1 yl] 2—hydrowcypropy1}
5-fluoro-1H-indole-2-carboxamide
N-{(2R)-3-[4-(3,4-dichlorophenoxy)piperidin-1- yl] 2- hydroxypropyl}

1 3—benzoﬂuazole-6—carboxa1mde

N-{(2R)-3-[4-(3,4-dichlorophenoxy)piperidin-1 -yl] 2—hydroxypropyl}

—phenyl 1 .3-oxazole-4-carboxamide . _ _
N—{ (2R)-3 [4-(3, 4~dlchlorophenoxy)p1pendm- -yl]-2-hydroxypropyl}
6—hydroxypyndmc—2—carboxam.1de

N-{(ZR) 3-[4~(3,4-dichlorophenoxy)piperidin-1-yl]-2-hydroxypropyl } -

- 3-ox0-3,4-dihydro-2H-1, 4—benzoxazme-7-carboxam1de

- 81
82

83"

'N-{(ZR) 3-[4-(3, 4-d1c:hlorophenoxy)p1pendm- y11- Z-hydroxypropyl}
—hydroxypyndme ~2-carboxamide - ’

| N-{(Z2R)- 3 [4-(3, 4-d10hlorophenoxy)p1pendm— -yl]—zﬁhydroxypropyl}

' 1H-benz1m1dazole—5 carboxamide
N-{(2R)-3-{4-(3 ,4- dmhlorophenoxy)mpendm— -yl}-2-hydroxypropyl}

3 | IH-mdole-ﬁ-carboxannde

34

N-{(2R)-3- [4-(3 4. dlCthI‘OpthOXY)plpﬁndm- -yl]-Z-hydroxypropyl}

470
479
479'
489
439

493

439

462

461

475

6



5 Prepared as described in Exanple | follow ng Preparation 7. M
(APCl) 440/442 (MtH+ '"H NVR 5 (CD30D) 8.07 (IH, d), 7.99 (IH, dd),
7.39 (1H, d), 7.15 (IH, d), 6.92 (1H dd), 6.53 (IH d), 4.52 (1H,
septet), 4.09-4.01 (IH m, 349(111 .dd), 3.34 (111, d)) =
©3.11-3.02 (2H, ra), 2.86-2.67 (4]? 2.14-2.03 (2H, in), 1.95
(311, sj, 1.97-1.84 (2H, ro.). éExarrpIe 117 4-Chloro-N-f "~

(2R)-3-[4-(3, Fnﬁmﬁllﬁﬂﬁwg&!}%ﬂﬂdﬁ' n-1-yl]-2-hydroxypropyl)-
I'H pyrazol e- 3- carboxam de C1L O ) QNN N9HHO C 15

 Prepared S ABSKERMOTG mw@hanm)pwmg-Py@mhmrowprapyl}% 412
"(APCl) 447/ 44 %u% levR 8 (CD30D) 7.77 (1H, 's), 7.37 (111
d), 7.09 (IH, gle-trubogRmude; 39 (111, t), 3.95 (111,

quintet) g 6?2@ {((ék?-s.std)(a 43(516910&%11‘3:1%\%13% %gl(zglﬁfz lﬁgd]r&?i}rpg@yi} 7 4 4(6}H

m . 20 Exanpl EHdddvle-6-carboxamide

NA{(2R - 14 h di L1-2- hyd |
i ¥k %32-.(3 S ]@yqréﬁégsﬁﬁpé?szs

Prepar.ed as d de0! l owi ng Preparation 7 from
- 5- phenyl 1, 3-??)1%2)2 gge}(grgg%b%}{% or| de. 109 = M5 (APCl) 490/ 492

‘ (M+M+ HEIVR N-{(ZRR3DI-(8 41tﬂc161bi'cb henoxypipEridinOByl(2khydras 7.48
(3H m, 7. 291%I g @1( 04 (111, d)ﬁp% 81 (|YHg ad), 4yp3%py(g11H K
sept et) 3. 951 ipdolerd rcmf‘@:t  44-3.33,(21-L m), 2.96-2.87 (211,

( 2i—| ZH;S & 55N({étfk) @[4 (§ 40801410190%&1%0]1(%0131;}93611131 ﬁ?-z(lngylalrof))propyl?S lSlgS
o 3- [(methylammo)sulfonyl]benzarmde &
90  N-{(2R)-3-[4-(3, 4- dmhlorophenoxy)plpendm- -yl}- 2-hydroxypropy1} 578. o
. 3 4-bls(methylsu]fonyl)benzanude _
91  N-{(2R)-3-[4-(3,4- dlchlorophenOky)plpendm- -yl]-?_-hydroxypropyl}- 437
' 2-pyridin-3 -ylacetannde _ _
- 92 N-{(2R)-3-[4-(3 4-dlchlor0phenoxy)p1pendm- -y]]-?.—hyd:roxypropyl} 477
5-hydroxy-1H-indole-2-carboxamide
93 N-{(2R)-3-[4-(3 4—dlchlor0phenoxy)p1pendm— -yl]—Z-hydroxypropyl}— 440
1 ,>-dimethyl-1H-pyrazole- 3-carboxamide _'
94 N—{(ZR) 3-[4-(3,4-dichlorophenoxy)piperidin-1 -yl] "—hydroxypropyl}- 539 _
_ 5-(methylsulfonyl)-1H-indole-2-carboxamide - : %
95  N-{(2R)-3-[4-(3,4-dichlorophenoxy)piperidin-1-y1]-2- 474 k P
- hydroxypropyl } quinoxaline-6-carboxamide -
96  N-{(2R)-3-[4-(3, 4—d1c:hlorophenoxy)p1pendm- -yl] 2—hydroxypropyl}- 474

1 8-naphﬂ1yndme-2-carboxam1de _
97  N-{(2R)-3-[4-(3,4-dichlorophenoxy)piperidin-1-y1]-2- - 518
‘hydroxypropyl }imidazo[2,1-b] [1,3]benioﬂ1iazole;2-carboxarrﬁde
98 N-{(2R)-3-[4-(3,4-dichlorophenoxy)piperidin-1-yl}-2-hydroxypropyl}- ~ 490
2,6-dimethylimidazol[1, 2~a]pyndme- —carboxamide o _
| 99 N—{(ZR)-B -[4-(3 4—dlchlorophenoxy)p1pendm- -yl}- 2-hydroxypropy1} 478
o '_.3-oxo-2 3- dlhydro-1H—mdazole-4-carboxalmde -
100 N-{(2R)-3-[4-(3,4- d.lchlorophenow)plpendm- -yl]-2-hydroxypropyl}- 478
- 3-0x0-2,3-dthydro- 1H—1ndazole-6—carboxa.nnde |



Exanpl e 119

N~f (2R) - 3-[ 4- (3, 4- Di chl or ophenoxy) pi peri di n-1-ylj-2-hydroxypropyll-3
, 5- di net ~4yl -1 H pyrazol e-4-carboxamde CL 0 C1:0 -0 I?H H~ N _~NH
0 10 Prepared as d escribed in Exanple 1 follow ng Preparation 7.
M5 (APCl) 441/ 443 (MrH) + ' H NMR %&CDBOD) 7.28 (1H, d), 7.00 (1H,

d, 6.79 ((EH 132{)(2&)4313;(4 26 (I rd?g 3.86 (1H, quintet), 3.41
(1'H, dd),10. 2 3,8-d{dh SropHe pipeidin-g-#12 %y La)

2.29 (6H S), a 1.86 (2H ﬁ% 73'5,D 1663 ZHﬂ]L Y15 yl} 3%0 :
(2R) 2- (Acet yI3 B IOF@G{R%H?YF&ED %4v$ﬂﬂ10@nﬂtd€ophenoxy) pi per| d| n-1-y

]-2- h = 2- d HHN C:00-CN Cl1 Q
20 Prepédl y@r ?éig% ; Eﬁweﬁgﬁg‘q@g) ?(gl?'l(?b%_{ ng Preparation 7. f&
APCl ) 494/ 49@1dljldirbi)ﬁe]ib W@ 29-7.18 (4H,
ﬁa) 23 99 (IH 6.78 (Wr%]é{ P)hg&c&é;ﬁo%?l}agét%x%?d(el H, sept ((at)
- 3.76-3. 649 0%” HN-iéZ)R) %[@&%da@qmphenn;ﬁy)p@mﬁkz B2 hpdtoxMropyl}- 454

2.30.2.15 (4Hy Bt oSl I pithocid:sndoBhgett ™ 169158 (211

N-{(2R 4- 3L = 1=y 1--
{6 ayafﬂxyﬁﬁe?%%@et Tesbarge R Ik e ik
S-methyl-1H-pyrazole-3-carboxamide .

105 N—{(ZR)—B-[4-(3,4-d1chlor0pheno_xy)p1peridin—1—y1]-2~hydroxypropyll}- 428
_ 4-methyl-1,2,5-0xadiazole-3-carboxamide | '
. 106 6-chloro-N-{ (2R)—3-[4-(3,4'-dithorophenoxy)pipcridin#1-yi];Z% - 496
hydroxypropyl}imidazo[l 2-a]pyﬁdine-2-carboxamide ' |
- 107 N-{(2R)-3-[4-(3,4-dichlorophenoxy)piperidin-1 -yI]-2-hydroxypropy1} 476
.. 2-methylimidazo[1,2-a]pyridine-3-carboxamide
108 :N—{(2R)-3-[4—(3,4—dich10r0phe_noxy)p1per1dm- -yl]-z-‘ - 463
hydroxypropyl}imidazo[l,2-a]pyﬁﬁﬁdine-2-carboxamide |
109 N-{(2R)-3—[4—(3 4—dichlorophen0xy)piperidin-1-yl]-Z-hydroxyprobyl}— 484
| 2—[(4—met11ylpynm1dm— -y])thm]acetamlde
110 N-{(ZR) -3-[4-(3, 4-dlchlorophenoxy)p1pendm- -yl]- 2-hydroxypropy1} 489
4-ox0-1,4-dihydroquinoline-2-carboxamide
111 N-{(2R)-3-[4-(3 4-dichlorophenoxy)piperidin-1-yl]-2- 473
C/ - - hydroxypropyl}qumohne 8-carboxamide | :
112 N-{(2R)-3-[4-(3 4—dzchlorophenoxy)p1pendm- -yiI- 2-hydroxypropyl} 476
5-methylimidazofl,2-a]pyridine-2-carboxamide o
113 N-{(2R)-3-[4-(3,4-dichlorophenoxy)piperidin-1-yl]-2- = 462
. hydroxypmpyl}imidazo[l 2- a]pﬁdine—Z-éarboxaxrﬁde
- 114 N-{(2R)-3-[4-(3, 4-dlchlorophenoxy)p1pendm— —yl]—Z-hydroxypropyl}- 474
| 1 6-naphthyndme—2—carboxam1de ‘
115  N-{(2R)-3-[4~(3,4-dichlorophenoxy)piperidin-1-yi}- 2-hydroxypropy1} 430

2,1 3—benzo:~.ad1azole-5 carboxamlde 1-oxide



5 Prepared as described in Exanple 1 follow ng Preparation 7. M
(APCI) 4531455 (M+rH)+ 1H NVR 5 (CD30D) 7.28 (IH, d), 7.05-6.97" (3H,
ra), 6.78 (1H dd), 6.72-6.67 (2H, ra), 4.27 (IH dqg), 3.72 (IH
quintet), 3.43 (2H, dd), 3.21-3.08 (2H, m, 2.68-2.57 (2H, ro),
2.32-2. 20 (4H m, 1.90-1.81 (Zlil08 : 1.69-1 58 (2H, ro) 10 Exarrple
122

(2R)-IV—{(2R) 3-[4-(3, 4- D|chI orggﬁg%xmhpl perldln 1-yl 1 - 2- hydroxypro
| sul f onyl ) am no] - 2-phenylethanamde 0 OHHHN b

- pyl }-2- _
- C:00 N {(Zﬁl)ﬁfﬁr@ 4%1ehlomphe@ pipen it layl] delyuirozyproriyt)-Boampl, 6- |
follo Pre ar t| n 7 (%E(APCI) 530/532 (M D+ "I-1 NVR'5 (CDsOD)
737‘{‘\-‘3@ , _,'699(IH d), 6.78 (1H, dd), 4.96
(11-1, s), 427(111 tet 370(IH quu-ntet) 3.24 (IH, dd),
3.13 (1H, dd)y, 272(3|| , 2.32-2.18 (4H, m;

3

+1.91-1.82 (2H, M, 1:70- M Ie 123 .
(2S)-2-(Acetyl am no) - N-{ 2 R) 3 [ 4- (3, chI or ophenoxy) pi peri di n- 1-_,

“yl]-2- hydroxyprc)pyl}-2-phenyl et hanam de¥0 C C-O OH H HN N CP

55 NIVBO(A s 3%8@7\%?’?‘5%%&%? hi%‘@@%%@&%&‘@"siwéﬂ Ptrd)epar ! On_.

7. 30- 7. 18. NBHAPGI) 44084400+ H)* dd) 6 78 (IH' ddd) 5, 29 (| H s),
4.30-4.23 (1H & 3.07 (2H |
2.65-2.48 &'Y(IEMRM(?D&DQ@OZ@ﬂ el 99i H, dd) §2391(léhd1 27|-15 A dl 032

O Gl ady, B33 af, 3532 (i, depted), TRIBDE (18 'm), 3.49 (18, 4d), 334 1, @),

3.11-3.02 (2H, m), 2.86-2.67 (4H, m), 2.14-2.03 (2H, m), 1.95 (3H, 5), 1.97-1.84 (2H, m). - Q

&

10
_ : Example 117 :
_ 4-Ch10ro—N—{(2R) -3-[4-(3, 4—dlch10rophenoxy)p1pendm- -yl] 2—hydroxypropyl}-
IH-pyrazole-S carboxamde o 4
D ‘O OH H N N
o N
' S0 Cl
15 Prepared as descnbed in Example 1 follovnng Preparatlon 7
' MS (APCY) 447/449 (MHED* | |
1HNM_R 8 (CD;0D) 7. 77 (1K, 8), 7. 37 (1H, d), 7. 09 (lH d), 6 88 (lH dd), 4.39
(1H, 1), 3.95 (1H, quintet), 3.49 (1H, dd), 3.40 (1H, dd), 2.86-2.77 (2H, m), 2.52-2.39 H, { )
C m), 249 (2H, d), 2.06-1.96 (2H, m), 1.85-1.74 (2H, m). | |
|  Example118 | |
N~{(2R) 3- [4-(3 4-chhlorophenoxy)p1pend1n- -yl] 2—hydroxypropy1} 5-phenyl-
1,3-oxazole-4-carboxamide _ o '
sgetye:)
N .
25 | Prepared as described in Example 35 fellowmg Prepara’aon 7 ﬁom S—phenyl-l 3-

_ oxazele-4-carbony1 chloride. .



(2S)-N-f

(2R)-3-[4-(3, 4-Di chl or ophenoxy) pi peri di n-1-yl]-2-hydroxypropyl } - 2-
1( et hyl sul f onyl ) am nol - 2- phenyl et hanam de 0 OH H HN
CC):~ro~QN,,: 0 O . Prepared as described in Exanple | follow ng
Preparation 7. 10 VS (APCI) 530{¢8322 (MrH)+ ' H NMR 6 ( CD30D) 7. 47
(2H, d), 7.40- g) in 7.08 (111, d), 6.87 (1H, dd), 5.06 '
(111, s), MSSMCE? 0492, " 3.83 (IH, quintet), 3.27 (2H, d),

2. sol(gélllémggt%&g)lg (30 b oot e Bl a3 S8 e

(St e e e sk >

t ol 7Liteda ~OH Ut on™of
o t ol 91196520&’6/%113) eETA. 55 (M5, th)yadl3)1.53 (2 ah), dcdsn@H epd. 851075 (I sm).
ed to a suspension of
( ) -1 - ami no- 3-[ 4- (3, 4: dlchlorophenoxy)plperldln-l-yllpropan-.20

2-ol (0, 1 5g, 0.47mmol) in dlcrﬂg%g %ne (3m) over a five mnute
period. After |h nethanol (Im d and the sol vents renoved
under vac LLNH‘@(ZR)?G [nqs;m&hﬂmwhenuxy)bilﬁﬁdﬁylWﬁ@hﬁ&oﬂﬁﬂ@ﬁyl} 3,5- '

chr omat ogr (C8 Symmetry colum) to give the title corrpound
(87 mgdim 7(1 E:’I)azzlaf’r%hm(mm 25 H NVR 5 (DVSO) 7.81 (1H, d),

7.78 (1H, s), 7.50 (IH gg), H, dd) 10 (IH, t), 7.05 (IH,
s)) 6.99 (111, ddd) 6. 86 ﬁa%BH(lf 4.74 (1H, d),

4.49-4.40 (IH, rr),3.72c3 H30(111

2.99-2.90 (IH in), 2. 79- 67(2H rn) ®8512.24  (4H r‘r) 2.18
§C(3H s), 1.97-1.88 (2H, n), 169156(2H ra). 112 -Exanple 126

10 (R) - 3- [Bmp&edamdemsdphﬁnmglpﬂuprowmgerpeyaqorﬂ hydr oxypr opyl |

-3 p-tol ylMér&aPCﬁMP/M?(MQr}ﬂH H Cl, N,A-Ny N a 3
. ~ JHNMR § (CD;OD) 7.28 (1H, d), 7.00 (1H, d), 6.79 (1H, dd), 4.34-4.26 (1H, m),
3.86 (1H, quintet), 3.41 (1H, dd), 3. 21 (1H, dd), 2.78-2.67 (2H m), 2.41-2.30 (4H m),
2.29 (6H, s), 1.95-1.86 (2H, m), 1.73-1.63 (2H, m) |

o

15
| Ex ample 120
- (2R)-2- (Acetylammo)-N-{(.’ZR) -3-[4-(3, 4—dlchlorophenoxy)p1pendm— -yl)- 2-
hydroxypropyl} 2-phenylethana:rmde

- O
C R D’G OHHHN |
20 Prcpared as described in Examplc 1 following Preparatmn 7.
| MS (APCI) 494/496 (M+H)"

1HNMR8 (CD3;0D) 7.34 (2H, d), 7. 29—7 18 (4H m) 6.99 (1H, t) 6.78 (1H, dd),
5.29 (1H, s), 4.27 (1H, septet), 3.76-3.65 (1H, m), 3f26—3.08_ (2H, m), 2.65-2.49 (2H, m),

- 2.30-2.15 (41, m),l 1.91 (3H, s), 1.90-1.81 (2H, m), 1.69-1.58 (2H, m). _ '
95" _ . _



O Prepared as described in Exanple 125 foll ow ng Preparation 1. 5
M5 (APCl) 452/454 (MFWH NWVR 8 (DMSO) 8.52 (1H, s), 7.55 (IH, d),
7.31 (2H, d), 7.31 (IH s), 7.07 (2H, d), 7.03 (IH d), 6.15 (IH,

" t), 4.82-4.76 (IH; .rn), 4.55-4.45 (|H, rr) 3.76-3.67 (IH m,

~ na), 3.60-3.45 (211, rr)

. -3.36-3.32 (IH, rn), 3.0 3-2.95 §1d* M, 2.83-2.72 (2H, ra), - -
2.40-2.31 (4H,_m, 2.27 (311,-S), 2.03- 1.92 (2H, m, 1. 75- 161 |
(2H, na). 10 Exanple 127 - ample 121 -

Y1 propyi 1 A7 f(%é(%*é@m%@9r@5£e”°xﬁ%w A el i ”.e‘“

d:a eCl 0 15 Prepared as descri-bed in- Exarrple I
foll%vm%y%hen ?%ét\tlihéﬁrgg NG (APCI) 504/ 506/ 508 (Mkl- 1)+ HNVR 5
(CD30D) 8.37 (IH, d), 8(1H &), 7.59 (1H s), 7.58
(1H, t), 7.37 (1H d), Ti% dd) 4.33-4.28 (IH -
2 .60-'2.45 (4H, m,
1.98-1.86 (2H, rn),. 172160(2H n) 1% , s) 20 Exanpl e 128

, N-l(ZS) 31’[4 (3 4-Di ch] orophenoxyfﬁgJl eridi-n-1-yl]-2-hydroxy-2-nethyl
pPopyl ) - 2F™ aszdf‘aﬁrh ek i8 drappid WB&F&WG@& ¢l g)ao~o HO Me

H -~NH NI\EJ§< %Mﬁgﬁrepar ed as described in Exanpl e 1
follow ng gpar ti on APC~ 504/506/ 508 (M+!D+ 113 "H NWR 5 @%%
(coery) 7 1@4@3 (D:0D) 7 5&3@&; ,df 7 7.05% IAeH, 219)4(64’}3 ﬁﬁ adpedR-dbriom) * |
: ( 2H, ) 4.27 (Vid, 39)48.72 (1, qmmtet)ZSGB{ZHBtﬁi)( 221-198 (ZH 814} 2. 6822 waﬁ lm),

1.26 (30, 28)(411 m), 1.90-1.81 (H, m), 1.69-1.58 (28, .. -

10 -

, Exam ple 122 _ _
(2R)-N-{(2R)—3 [4-(3, 4—chhlorophenoxy)p1pendm— -yl]-2~hydroxypropy1} 2-
[(methylsulfonyl)ammo]-2—phenylethanam1de

DQC’“

15 Prepared as described in Example 1 following Preparétion 7.
S (APCI) 530/532 (M+H) | |
'HNMR § (CD;0OD) 7.37 (24, @), 7.31-7.21 (4I—I m), 6.99 (IH d), 6.78 (1H, dd),
4.96 (1H, 5), 4.27 (1H, septet) 3.70 (18, qumtet), 3.24 (1H, dd), 3.13 (1H, dd), 2.72 (SH K )
5), 2.66-2.56 (2H, m), 2.32-2.18 (4H, m), 1.91-1.82 (2H, m), 1.70-1.59 (ZH, m).

20
Example 123

_ - (28)-2- (Acetylammo)-N—{(?.R) 3-[4-(3,4- dlchlorophenoxy)plpendm -1-y1]-2-

hydroxypropyl} ~2-phenylethanam1de | o

_ .o

C'D'O ™ OHy HNL -'
, o -0

25 Prepared as describet_i_in Example 1 following Preparation 7.
MS (APCI) 494/496 (M+H)* - |



5 Exanple 129
N-{(2S)-3-[4-(3,4-D chl orophenoxy) pi peri di n-1-yl]-2-hydroxy- 2- not hyl
propyl ) -4- oxo- 3, 4-di hydr opht hal azi ne-| -carboxam de cI 0 0O | HO MeH

NNH ?lwz O Prepared as described in Exanple 1 follow.ng

Preparation 9. 10 M5 (APCl) 505{5H07/509 (MrW"' 11 NMR 5 ( CDC13)
1018(IH bs 9.15 (IH, d), 8.44 (IH d), 8.06 (IH bds), 7.89

(1H, t), 7.8  (GD)10D)) B34 (BH, dxI}.307. 181(4([‘1,|ﬂ:1), 6)99 (“5H73d)( 8.8 (ud) ,

2 o6, dadies %QE‘!HY%MQ-@ QES ) 3116745 158 9 307007 (R mbp 554248

311, -
v E28) ?\L 8) - 3 [4 3, 41:IJ 1CQF?'I %)rgg;g%e’no& ])9l Qems?j.l 68157I(2}2T Iﬁ%/droxy 2- .

nmet hyl pr_opyl} 2- bydr.oxy- 2- phenet hanam de cl 0 C:a HO M H~CH O
Z%DPrepar ed as described in Exa foI | ow ng Preparation 9. M
(APCl) 467/469/ 471 (MrW'H NMR 47.46-7.29 (6H m, 6.98

(5 9 O oo el e et 0

2.53- ]Znﬁ&y(sﬁlfpnyﬂ)amﬁo]%l-p(hatyle&hnamdw 1.85 (2H, m, 1.82-1.70 (2H
ra), 1.04 (3H, s). 25 114 Exanple 131 N-f .

}-1- oxo-1, 2-di hydr oi soqui
ci

- garBhxa H 2HINO C1, 16
N\,,/\/
8]

(2R) - 3-[4-(4-Chl or o- 2- nethyl ihoanoxy)pl per| A-1-yl]-2-hydroxypropyl

P}epared as described in Exaniple 1 followihg Prepération 7.

10 © MS (APCI) 530/5322 (M+H)"

'"H'NMR & (CD;0D) 7.47 (2H, d), 7.40-7.30 (4H, m), 7.08 (IH d), 6.87 (1H, dd),
5.06 (1H, 5), 4.39-4.32 (1H, m), 3.83 (1H, quintet), 3.27 (2H, d), 2.80 (3, 5), 2.73-2.59
(2H, m), 2.38-2.24 (2H, m), 2.28 (2H, d), 1.99-1.89 (2H, m), 1.78-1.67 (2H, m).

15 . ' - Example 125

14{(R)—3-[4-(3,4-Dichlbrophenoxy)piperidin-1—yl]-Z-hydroxypfppyl}-3—o—t01y1-urea

JITG ool

' (; _ A solﬁtion of o-tolylisocyanate (641111, 0.51mmol) in dichloromethane (1ml) was

added to a suspension of (2R)-1-amino-3-[4~(3,4-dichlorophenoxy)piperidin-1-yljpropan-
20 2-0l (0,15g, 0.47mmol) in dichloromethane (3ml) over a five minute period. After1h
methanol (iml) was added and the solvents removed under vacuum. The residue was
purified by reversé phase chromatography (C8 Symmetry column) to give the title
- compound (§7mg). '
MS (APCI) 452/454 (M—i—H)

25 'H NMR § (DMSO0) 7.81 (15, d), 7.78 (1H, s), 7.50 (1E, dd), 7.26 (K, dd),7 10

" (1H,1),7.05 (1H, 5), 6. 99 (1H, ddd), 6.86 (1H, ), 6.63 (1H, 1), 4.74 (1H, d), 4.49-4.40 (11,
m), 3.72-3.63 (1H, m), 3. 32-3.30 (1H, m), 2.99-2.90 (1H, m), 2.79-2.67 (2H, m), 2. 35-2.24
(4H, m), 2.18 (3H, 5), 1.97-1.88 (2H, m), 1.69-1.56 (2H, m).



O~ONA,,N O O 5 Prepared as described in Exanple | follow ng
Preparation 10. M (APCl) 470/472 (MtW'H NVR 6 (CD30D) 8.25 (IH,
d), 8.08 (1H, d), 7.67 (1H, t), 7.48 (2H, t), 7.05-6.96 (2H, m,
6.77 (IH d), 4.36-4.25 (IH, m, 3.98-3.87 (1H, ra), 3.45 (1H, dd),
°3.28 (IH dd), 2.80-2.67 (2H, rn), 2.49-2.34 (4H, rn), 2.08 (314,
s), 1.98-1.84 (2H, m, 1.78-1.64162H, m. 10 Exanple 132 :
N-((2R)-3-{4-[ 2-(Ami nocar bonyl’) - 3, 4-di chl orophenoxy] pi peri di n-1- yI}
2- hydroxypropyl)-I-oxo-1, 2-di hw nol i ne- 4- car boxam de 0 ‘NH

H CL2 : ~ 0 I ~N .0 15 The.c¢rude_ani ne product obtai ned
from Pr ep;‘}g@)ﬁ%‘%{'{é\’lﬁé‘: Eﬁ%’é‘?’@’éﬂpf’ - }flﬂ‘lﬂb}@ﬁ@gﬁm }aﬁ@-@)éam’@@

wi th diisopropylethylan o350 1) and | -oxo-1,2- .. -

di bydr oi soqui nol i ne- 4- c hllor P'deH(@t 40g)" atroorn terrper ature.
The reaction was quenchee v ous sodi um hydr ogen
car bonate sol ution and’ the mxture conc@nt d in vacuo,

" azeotoping with toluene. Extraction of the solid residue into 20 -
: d| chl or onebiepared pedéscabed in Exdnie il 2§ felloividg Proparatibm dat ogr.aphy on

T gt condoUAT NIRRT AEEICI Td (0.3 1 ). MS (APCl) “s3a1s35
(it 1 AR REPRRIOPAT (b, Mg B, lomlg. TR 0 e,

(111, 031,03 2636 (DR 450478 185 ) SRSEARS (11, 1S 76 BGTOEE IS @

oyl o0 S R B K2 S A Ham 2858 TR 2. oK (i, ), b 27 7 GH, 3,
2.03-1.92 (2H, m), 1.75-1.61 (2H, m).
_ _ Example 127 . _ : _
N-{(25)-3-[4- (3 4-Dxchlorophenoxy)p1pendm— -yl}-.’l—hyd;roxy- -methylpropyl} 1-
oxo-1 2—d1hydr01soqumolme—«’-l—carboxannde _ '
'CI'D;O\O*%“ N:
c ; _
| s
15 Prepared as described in Example 1 following Preparation 9. ‘_
MS (APCI) 504/506/508 o | |
'HNMR § (CD30D) 8.37 (14, d), 8.18 (1H, d) 7.78 (1H, t), 7.59 (1H, s), 7.58 _
- (1K, 1), 7.37 (1H, d), 7.07 (lH, d), 6.86 (1H, dd), 4,33_—4.28 (1H, m), 3.60-3.45 (2H, m), . tj)
3.04-2.92 (2H, m), 2.60-2.45 (4H, m), 1.98-1.86 (2H, m), 1.72-1.60 (2H, m), 1.25 (3H, s). '. |
20

_ Example 128 _
N-{(25)-3-[4-(3, 4-D1ch10rophenoxy)plpendm- -yl]-Z-hydroxy-Z-methylpropyl}-2—
oxo-1 2 d1hydr0qumolme—4—carboxam1de

o epett
o O

.25 -~ Prepared as descnbed in Example 1 followmg Preparation 9.
- MBS APCI) 504/506/508 (M+H)*



Cl "S" CN 5 To a solution of

(2R) -1 -am no- 3-[ 4- (3, 4-di chl orophenoxy) pi peri di n- 1-yl ] pr opan-2- ol
(0.200g, 0.63mmol) in 4m of pyridine at O C was added
‘3-cyanobenzenesul fonyl - chloride (0. 1 27g, 0.63mmol). After 30 mn,
‘the reaction was allowed to war my icg room  t-enperature and was '
stirred for 2h. The reaction was ncentrated under vacuum and the
resi due pargiNimn ATRaUL0Y gi r

and et hyl acet at eﬁb m?r(ggr)uz Iaye?I \ms 3\%&5%0/@4 6% (E’ﬁna
bri netaneb.a9 (Hrﬂ, o) 32+ 82 € B L), UG §-2146 . (2HThe, IDMESOI’(&H@Eﬂ)ai 7@\@548

ﬁg[ Ih; ’/IB? @rﬁo gﬁé?ﬁaﬁ‘i')l %‘glg?:{f(éﬂd%ﬂmhrg% %Hses)conpound ds’a white

foam (0.120g). MS CES|) 484/486 (MrH+ "H NMR 5 (DVBO) 8.22 (1 H,
d), S. 16-8.07 (2H, d), 7.82 (2H,.t), 7.50 (IH d), 7.25 15 (IH,
d)3 6.97 (IH, dd), 4.71 (d, 111)Bxetupgi2934 (1H ra), 3.63-3.51 (IH,

i.n), 2.93 | H,_ dd), 2.69-2.55 - 2.32-2.12
(4H, m, gf’-@ gﬂ“(@é E}PP‘OI‘?_PW&Y)MWPQH l-ymé-hxdresy 2-methylprapyl}-6) .
Exanp ). 4-Di el i | or ophenoxy) pi peridin-1
-yI]-é)??]ydr ]E?/' %%n%%?&éuflﬁonyfl 2- met hoxyben-zam de OH U M-
% - NH Cl s 2 Prepared as described in Exarrp 33 following =~ .
> Preparation 7 using 3- ( c} 4- ha@xybenzenesul f onyl
chloride, 25 M5 (APCl) 531/ w(DVMBO 8.20 (111, d),

7.87 (1H, dd), 7.73 (211,9%); N0 (IH d), 7.32 (IH
d), 7.25 (1H, d); 6.97 (1H, dd) 467(IH 'd), 4.41 (1H, septet),

3.96 (3H, 57 (3H, ,
18 396 (2 A PxZeEarea a'é%géc%ﬁaéd ugnxa@%ﬁa follb'wu%heﬁar@ﬁox?%ZH (M ?16

"Bk | e 11?5 (APCI) 50575077509 (M+
S A R R PE B0 R P bt bl 20 DT
9H H 4?!89(11@'0 N &1 &)\ 7.31 (18, 4), 7.01 (1H, d), 6.78 (1H, dd), 4.35-4.25 (1H, m) '
3.58-3.37 (2H, m), 3.04-2.82 (2H, m), 2.66-2.46 (4H, m), 2.06-1.96 (2H, m) 1.94-1.80
(2H, m), 1.23 (3H, s). ' ‘

hen

15
_ - Examy gle 130 |
(28)-N-{(25)-3-[4-(3, 4-Dichlorophen0xy)piperidin—1-y1]—2-hydroxy—2~
@ methylpropyl} -2-hydroxy-2 -phenethanamlde ‘ |
C :©, U o ey
20 Prepared as described in Example 1 follomng Preparatlon 9.

MS (APCI) 467/469/471 (M+H)*
'H NMR & (CDCl;) 7.46-7.29 (6H, m), 6.98 (18, ), 6.78 (1H, bd 5), 6.75 (1H, dd),
5.08 (1H, 5), 4.28-4.20 (1H, m), 3.71 (1H, bd 5), 3.35-3.20 (2H, m), 2.86-2.69 (2H, m),
| 2.53-2.39 (2H, m), 2.31 (2H, s), _1.97-1.85 (2H, m), 1.82-1.70 (2H, m), 1.04 (3H, s).
25 o



04s.. 0 5

"(2R) -1 -Aniino-3-[4-(3, 4-di chl orophenoxy) pi peri di n-1-yl | propan- 2- ol
(0.15g9) in pyridine (2md) was treated with 1-oxo-

i, 2-di hydr oi soqui nol i ne-4-sul fonyl chloride (0-11 g). and the : :
m xture was stirred at ambient t‘i erature for 18h. After further o
additions-of the sulfonyl .chl orlilge (0 05g) and stirring for 24h the

sol vent was evaporated. Purifi cad, 1 10 col urm chr omat ography

and reverse phase HPLC (symetry and acetonitrile/0. 1%

" aqueous a Rﬁ)ﬁ‘éfé-éﬁﬁl‘é?IOyﬁ*ﬂieﬂBﬂbheh@i}t)PinﬁdmeIPB’EMY&@X?PMWH}51' 3
sol|d ?Cﬁﬂ}) @&Q@%{e) 5ar.g/528 M+ W HNI\/R8(DIVISO) 8.39 (IH,

d), e*lerdipydggiso cappxamidis (14 ddd), 7.64 15 (1H t),
7.39(1H d), 7.11 (1H, d) 689(IH dd), 445439(1H n,

3.82-3.75 (111, 'm), 3. 34 2 9 (I HY 2.92 (1H  dd),

'2.81-2.72 (2H, rn), 2.55- 2 (2 20 1 92 (2H, ru), 1.95

(3H, s, OAc), 1.82-1.72 € |
n_

N-{(2S)-3- [4(34D|chlorophenoxy)p|per|d‘i> I] - 2- hydr
‘o>r<5ypropyl) 2, 4- difluorobenzenesul fonanide C :)Cro~o HF Ncl 0-0.F
epar ed aRreparsd e Besgribed dExepipic 138lléwing Rrepagativrelfar at i on 7 usi.ng

- 2,4- dif hi d 25 M5 (APCl) 493/495 (MMW'H -
N 5 (vl PR AN (1 i), 755 (1H ddd), 749 (111, @B

Do’ (55, TN AED.gbynd 4 e 0ty e it v BECELY 7o

- gd% . (2}581)26 38 (1R, #B6-228A1 3(9%131.87 UI)H 1), $1451(182 dﬁ?lﬂ 28n()1H ddy,

. v orit B AR B e B G 45k e 08 (BB PP Sl B ampl d5 1168 211, m). ' @

@ | owi ng Preparation 7 are nowllsted in the foIIovvl ng table.
nganpl e Name (M¥H)+ 137

N ~(2S) - 3- [4 (3 4-di chl orophenommn 1-yl]-2- 396

hydr OoXypr o]e e | met hanesul f ona

2R)-3-{4-[2- (Ammocarbonyl) 3, 4- d1ch10rophenoxy]p1pendm~ -yl}-2-
' hydroxypropyl)—l-oxo-l,2-d1hydr01soqmnolme-{l-carboxanude
' | Oy NH, ‘

al oL - Hoo :
Ot s
o NN AN,
’ : _ o .

15 The crude amine prbduct obtained from Preparation 11 was redissolved in |

dichloromethane and treated with diisopropylethylamine (0.85mi) and 1-oxo0-1,2-
dihydroisoquinoline-4-carbonyl chloride (0.40g) at room temperature. The reaction was )

'quenched with saturated aqueous sodium hydro gen carbonate solution and the mixture

concentrated in vacuo, azeotoping with toluene. Extraction of the solid residue into
20 diéhloromethaﬁé/meth‘anol filtering solids and chromatogfaphy on silica
: (dlchloromethane N ammoma in methanol/15:2) gave the target compound asa wlnte
solid (0. 31g) _
MS (APCI) 533/535 (M-i—H) _
'HNMR & (CD;OD) 8.25 (1H, d), 8.12 (IH d), 7.69 (1H m), 7 55 (lH 5), 749 '
25 (1H, m) 7 44 (1H, d) 7.05 (IH d), 4.20 (lH m), 3.55-2.96 (10H, m), 2.25-1.98 (4H, m)



ERE o

~hydr J%yRera

I SRS s B e
Y0] t MTephemte ﬁgéﬂ%ﬁ@ﬂ@dﬂed@viﬂhl@atcé $n brine and dried over magnesium sulfate.
"N-{(2S)-3- ; 4-(3,4-dichlor ophenoxy)g

138 N-{(2S)-3-[4-(3, 4-di cWrophenoxy) pi peridin-1-yl]-2- 458

hydr oxypr opyl } benzenesul f onam de 139

N-{(2S)-3-[4-(3, 4-di ebl or ophenoxy) pi peridin-1-yl]-2- 472

hydr oxypropyl | -1 - phenyhnet hanesul fonaniide - 140 N-{(2S)- 3-

(4- (3, 4-di chl orophenoxy) pi peridhizi-yll-2- 488 - . -

hydr oxypr opyl } - 4- net hoxybenzene &b f onam de 141 - L
N-({5-[({(2S)-3-[4-(3,4-dichl or ephappxyhpi peridin-1 -yl]-2- 597
hydr oxypr opyl } am nog sul fonyl ] - 2=Thienyt fmet hyl ) benzam de 142 -
4- cyano- N-3:C38)o-3-{(35)-3-[4-(deditompharoyyipirtdindi-dj-3- 1- y1 ] - 2- 483

“hydr axypr opyl nzenesyl.f onam de 143 i,
N 15%’%‘?‘("2’3"-‘%’&%&%@%- %ﬂr,’éml ophenoxy) pi peri di n- 1-yl ] -2- 536

144 N-{(2S)-3-[4-(3,4-dichfovo eo@ﬁ)%ip Jin-1-yl]-2- 464
hydr oxypr opyl | t hi ophene-d< f onafti-de— 148 CN _
4-1(((2S)-3-(4-(3,4-di chl oraphanoxy) pi peTiodi n-1-yl1-2- 502

hyd pyl ) ami.no) syl | ] benzoic acid 146 |
L (58] P e bk R e s s ekl Anengry pineriging] -yllpropan-2-

(25) BREOR bl Bl BEAMEREEATEL LT S-oybidfhgilebuosuifonyl
hy dr ahipide (91 274X 6B1emyl) SAFE03Y i, Hheorhatier wasall dwedan WA to tddn
N-{(2S)-3-]4-(3, 4-di chl orophenoxy) pi peridin-1-yl]-2- 531

%W gndswpg styredhiap gb--ﬂlﬂfﬁé@ﬁndmﬁéﬁec@r@tﬂdfmdawmm gnd the

hydr oxypropyl } am no) sul fgnyl | +4- et hyl -1, 3-' hi azol - 2- yl}acetam de

. ( NC i peridin-1 -yl]-2- 541
hydr &g jegal yapuifiedrnysiljoatgeb(fhioriss INcummeninde 151

5-chl - N; -3-L4- 4.4di chl h iperidin- 1.sykl] -2-

S10 RywPRYSRkpRRtd RS BRRBITPu A B St

N-{(2S)- 3-M5(E§2443dmbl(m-}qghenoxy) pi peridin-1-yll-2- 477 '

h‘ydroxyprqpyl ) - 3, 5-di uaet hyl i soxazol e- 4-sul fonam de 153 N-f

(29) - 3- [ 4- HMIRIS CBMSDHhEh ObH, )R G- diTr(2H, ¢),]7.82- (281.6), 7.50 (1H, d), 7.25

15 (1H,‘ d), 6.97 (1H, dd), 4.71 (4, 1H), 4.47-4.34 (lI-_I,'_m), 3.63-3.51 (1H, m), 2.93 (1H, dd),
27 (1H, dd), 2.69-2.55 (2H, m), 2.32-2.12 (4H, ni), 1.95-1.79 (2H, m), 1.65-1.45 (2H,

m), 1.65-1.45 (2H, m). -

Example 134

. C 20 ) 5-[({ (25‘)-3-[4-(3,4-Dichlorophenoxy)pipcric_iin:1—le]TZ-};ydroxypropyl}amino)-

sulfonyl]-2-methoxybenzamide
i Ijo\O on 4 0
c NoAN o NH,
) . o 0 o . .
Prepared as described in Example 133 following Preparation 7 using 3-

(amiriocarbonyl)—'4—mcthoxybcnzénesulfony1 chloride.

25 MS(APCI) 531/533 (M+H)"

- 'HNMR 3 (DMSO) 8.20 (1H, ), 7.87 (1H, dd), 7.73 (2H,5), 755 (1, 5), 749
. (IH, ), 7.32 (15, d), 7.25 (1H, &), 6.97 (1H, dd), 4.67 (1H, d), 4.41 (1, septet), 3.96 (3H, -

), 3.58 (1, @), 2.82 (1H, d), 2.68-2.57 (3, m), 2.30-2.16 (4H, m), 1.91-1.82 (@H,m),

160149 QHm). ERUUREN |



hydr oxypr opyl }-2, 1, 3- benzot hi adi azol e- 4- sul f onam de 154
N-{(2S)-3-[4-(3, 4-di chl orophenoxy) pi peridin-1-yll-2- 462
hydr oxypropyl ) -1 -met hyl -1 Hi m dazol e- 4- sul fonanm de 155
N-{(2S)-3- [4(34dlchlorOphenoxy)plperldln 1-ylt-2- 500 : S
hydr oxypr opyl ) -2, 1, 3- benzoxadi azol e- 4- sul fonani'de 156 - ' . ’
N-{(2S) - 3- [4(34dlchlorophenoi@@plperldln 1-yl]-2- 531 _
hydr oxypr opyl } - 5- (i soxazol - 3-yl ) t hi ophene- 2- sul f onam de 157 net hyl
- 3-[({(2S)-3-[4-(3, 4-dichl orophenoxy) pi peridiii-1-yl]-2- 522

hydr oxypropyl } am no) sul f onyl ] t hizgphgeqs2- car boxyl at e 158 ;
2,6-dichloro-N-{(2S5)-3-[4-(3, 4- di chl or ophenoxy) pi peri di n-1- yI]- 526 _
- 2- ?z/dr oxde-é@S)-ﬁb ﬁiiéhdﬂmtoph&nody)plmra 1-yi3- 2-hly]drohypropyl} -l-0x0-1,2-

N-{(2 or opheno eri |n1y 2- 472 .

hydr d@é)ﬁﬁ%‘%?ﬂgn ‘lt"ﬁ H:E@?@?ﬁﬂ)@%htgm de ...160 |

3-chloro-N-{(2S)-3-[4- (3 4- di chl orophenoxyhpl gerl di n- 1- yI] 2- 492

~hydr oxypr opyl )benzeneswgml OH
N-1(2S)-3-[4- (3, 4-dichl og MN@%I] 2- 424_
- _ T

hydr oxypr opyl } pr opane-2-sul f-onam de 162"
No{(2S)-3-[4- (3, 4-dichl orophenoxy) p| peridin-T?yl]-2- 424

TR G st e T P ﬁlpr%‘ms%ﬁ”‘”sg)m

hy dr @yyidinepgin)) wastesated with mhﬁﬁyll 2 dityasviarpimle skl Raghiideridel®4

3- chloro N-{(ZS 3- 3, 4-di-chl orophenoxy pel i di n- II-2 50
hydr GR¢ B ﬂ%@%ﬁ?&@é%@ﬁé&fﬁwmﬁﬁ der 28%6 fhartfiaher add1t1ons of the -

Tyl %élé?ﬁ P St do St Ao AP U SRae WA bl B camon by |
30 (fcoBS8in &nbﬁra(o%rzébh iagl revepRSasKE PRSIy 48 colbthn 24nd 519
hYdroxYpropﬂ/:é?:[ am no)sul fonyl I'-1-nethyl -1 H-pyrrol e-2- carboxyl ate

167 Rogiom&)le8l1% ageeansammonsmosetato) ylebiadehe Hila compeyndes apyigite solid -

_hydrctg é pyl }- 3, 4-df i nethoxybenzenesul f onam de 168

5-chl )N-f(ZS) 3-[ 4- (3 4-di chl or ophenoxy) pi peri di n-1-yl.] - 2- 498

hydr oxy~r q@gl APl sg)f onam de 169 7

N-{(2S)- 3[4(3 -dlchloro henoxy) p~peridin-1-yl]-2-- 544 =
THNMR & (DMSO)839 (1H, d), 832 (1H, d), 7.95 (1H, s), 7. 86 (1H, ddd), 7.64

15 (1H, 1,739 (15, ), 7.11 (1H, ), 6.89 (11, dd), 4.45-4.39 (1H, m), 3.82-3.75 (1H, m),
334 (1H, s), 2.97 (1H, dd), 2.92 (1H, dd), 2.81-2.72 (2H, m), 2. 55~2 42 (2H m), 2.02- 192 o
(2H, m) 1.95 (3H, 5, OAC), 1.82-1.72 (2H m)

Example 136 = a %
20 N{(25)-3-[4-(3 4—D1chlorophenoxy)p1pendm- wyl]-?.-hydro:Lypmpy]}_z .. U )

difluorobenzenesulfonamide
| Ij G Q

Prepared as described in Example 133 followmg Preparatmn 7 usmg 2,4-

dlﬂuorobenzenesulfonyl chloride.
25 - MS (APCI) 493/495 (M-t-I—I)
1H NMR 3 (DMSQ) 7.94 (lH s), 7.86 (1H, td), 7 55 (1H ddd), 7.49 (1H, d), 728
(1H, ddd), 7. 25 (1H, d), 6.97 (IH dd), 4.69 (1H, d), 4.42 (1H, septet), 3.60 (IH sextet),
2.96 (1H, dd) 2.81 (1H, dd), 2.68-2.58 (2H m), 2.34-2.16 (4H, m), 1.91-1. 82 (2H m),
| 160149(2Hm) '



hydr oxypr opyl | - 6- (nmor phol i n- 4-yl ) pyri di ne- 3- sul f onai ni de 170
N-12-chloro-4-[ ({(2S)-3-[4-(3, 4-di chl orophenoxy) pi peridin-1- 549
yl)-2- hydroxypropyl)an ||no)sulfonyljphenyl)acetanllde 171
N-1(2S)-3-[4- (3 - di cWor.ophenoxy) pi per.idin-1-yi]-2- 542

hydr oxypropyl | -2, 3-di hydr oxyqufij aI i ne, - 6-suf fonam de 172

N-1(2S)-3-[4- (3 4 di chl or ophenox p| peridin-1-yll-2- 518

~ hydroxypropyl }- 2, 4- di net hoxybenzenesul f onani de 173

5-1({(2S)-3-][4- (3 4- di cWor ophenoxy) pi peridin-1-yl1-2- 531

~ hydr oxypr oﬁyﬂtl}qrﬁxaﬂqa)lmmorrwm]xdsmm hoxythenwaivhdave &3&41 prepared

Bl

N-f(2S 4- - di er din-1-yl|-2- '.
hy dg o dd%%/ ( )?Iﬂglpﬁg 8 g’ac%/ p @'e ngw::}_lstedmthe followmg table.
I\I—l(ZS)E,}aIﬁ (3 4- di chl-or ophenoxy) pNQEI‘I din-1-yl]-2--493 +
hydr ox3. pro%l I1-2, 4-di met hyl - 1, 3-t hi 4281 e- 5-sul f onani de 176 )

N-1(2S) - 3374~ (Nq{ﬁﬂﬁw[é{@mﬁﬂﬂmpmwmpi?mdlﬂle}-z- °26 396
hydr oxypr opyl | - 2- hydr oxyqui noxal i ne- 6-sul fonani i de 177
N-{ (2S) - 3- [ 4- ( 30Aem PR Bpsiamssyonapade di n- 1-yl 1 - 2- 529

hydr OXyprﬁ%yf}}?8{'(%)*‘3/[4-%3ﬁ‘d@'&h'fé&%ﬂen%'i'yfpnpe&d?ﬁ‘ﬁ Yipg ne T s

slil fonainide

N-{(2S)-3-[4- (&ﬂr@k;@bd»pgnmhmmﬁmaﬁﬁdé din-1-yll-2- 459
hydr oxypr opyl } pyri di ne- 3-sul fonam de 179
41 - cyano-1R97 (2 {£2%)43~£%(M4di®mr@pb@ﬁémmu§ﬁ)rpiupérylh2ﬂ 1-yl]-2- 4BD

N2 PP AR SR eatiienis o e

“hyd | de 120 1
-4ya(r: gm)rlﬁp{(z SI;L{SZ twhﬂidiﬂdrapﬁlﬁbsay iferRlia-i oAppni de 848

dlchlorophenox ) pi peridin-1-ylj-2- 500
hydr oxypr opyl | BW@W@EQH Jofranatheiybengpesuifonamide

vy v | 354 ﬁt‘ﬁmﬁasﬁfﬁ”@n’gﬁ%‘@ﬁ Ié‘g%ﬂ’ Eﬁ?ﬁﬂ#%ﬁ‘yﬂgée 597

2- chl or o- 4- eyanguith X{}F&@ﬁ Yandido)sdif &ﬂ[—%@ﬂﬂ@ﬂ@ﬂ@ﬁﬁéﬂjﬁhﬂﬁl din- 517
pro

1-yl]-2-hydroxy benzenesul f onam de

N-{ (2S) - 34p4- (34 W&H{&S)p%%éfwﬂmhb@phnmqundm 148j2- 483

g(/g;rgrgprlggyl } h]}_fdlgd 5- %JPIY enesuhcdp‘ynm&ol e-4-sul fonani de kfib
143 N—-{5—[({(2S)—3—[4-(3,4-dich10rophenoxy)piperidin—1-yl]-2- 536
hydroxypropyl}mnino)sulfonyl]-tt-methylé1,3-thiazol—2—
- yl}acetamide )
144 - N-{(28)-3-[4-(3 4-dichlorophenoxy)piperidin-1-yi]-2- 464
_ _ - hydroxypropyl} thiophene-2-sulfonamide - ,
' C ' 145 4-[({(28)-3-[4-(3,4- dlchlorophenoxy)plpendm- -yI] -2- 502.
hydmxypropyl}arnmo)sulfonyl]benzoxc acid
146 N-{(28)-3-[4-(3,4-dichlorophenoxy)piperidin-1-yi]-2- 518
. hydroxypropyl}-2, S-dlmethoxybenzenesuifonamlde ' '
147 N-{(25)-3- [4-(3 4—dlchlorophenoxy)p1pcr1d1n- ~yl]-2- - 604
' hydroxypropyl}-4-(phenylsulfonyl)thmphene-2-su1fona1mde | _
148 -'N-{(?_S)-?’ -[4-(3.4- dlchlorophenoxy)plpendm- »yl]-2- ' 531
hydroxypropyl}-5-(1,3-oxazol-5 -yl)&uophene-z-sulfonamide
149 N—{(28)-3—[4-(3,4-dichlor0phenoxy)piperidin-1'-yl]-2- 612

hydroxypropyl }-5-{1-methyl-5-(trifluoromethy)-1H-pyrazol-3~
~ yllthiophene-2-sulfonamide |



N[ (2R)-3-[4-(3, 4-Di chl orophenoxy) - | - pi peri di nyl ] -2-hydroxypropyl]-1
, 4-di hydro- 5 4-oxo-3-quinolinecarboxarnide H cIl O N N-019HHO
O Prepared as described in Exanple 1 follow ng Preparation 7 using
4-.0x0-1, 4- .di hydroqui nohne-3-carboxy. Uc acid. N S (APCI")"490/492
(MHWlO H NVR 5 (DMBO) - 10.21 (5H, t), 8.74 (6H s), 8.26 (6H dd),
7.74 (1 OH, ddd),” 7.68 (8H d),118 49 (1 IH, d), 7.48-7.44 (1 1H,
n), 7.25 (6H d) 6.98 (6H, dd), 4.80 (4H, s), 4.44 (6H, septet),

n') & ( 6H, 15? I§I {5(33)(; [4-( 94_ chlgro%gegox]}'gpléggym;l -yl)]-.’l-.2 78-2.68 (5%121 & .

34(20H d) . 2. 33 BBk abhit)-sko9fak: SHHRALIe b QtohaiBlet 2 M - 15

ExMpl e 186

N-{ ( 2S) - 31§ 4- (45@:10@0;%g(zsy,arw(mmmm}@mﬁaxﬁp@eﬁdmu-yfaahydr OSHBIOP |
yl1-1--0xo0-1, 2- ~Rhydr oi soqw nol 1 ne-4- car boxam de acetate salt H

G bo O OH H 0 Kdrdayprepd}-15-dimathy- ik pyegele-bevifonanisanpl e 35
Lo Mo e S RS A2 e

yl met hyl - 3='ni t rob

1- oxo- 1, 2-di hydhﬁdrsﬁ)ﬁﬂbpbﬂ 43@&@&%2ﬁeﬂa@ow-hlmbﬂmdel\/5 (APCI)
470/472(M+H)+ 121 8.32 (1H, t), 8.22 (2H, d), 7.73
(IH, td),13 52 Ni%ZS}aj[fl-(?mstcl(lq @oxy}plpmclmﬂ-ylafﬁ 7.14 (1 H, 536).,

6.98 (IH, d ty 1 L et 3.43-3.36 (1H &8

ra), g 18- '3) 1147&‘3%%4‘”g °P3§?Br e%)“’%%zo(db‘rlfhg WE“@ (4H, ra=, 2(14 .

(3H ). 134 94-K-QaSkRk-G, ﬂ)&cﬂo&%hé@iy)ﬁpeﬁ?ﬁﬁ)l—yl}ﬂ0 1.58P (2Hem . -
anpl e

| V-1 (2S)-3-{4- (@y@ommld}ﬁp:n@thmkwpmgéazo&ﬁ—ﬁ-smlfyma]xm@e hydr oxypr opyl |{

' -oxo- L 2yt T N AP S i Qo B B S T 2. - 00
- hydroxypropyl}-2,1 3-benzoxamazole-4-su1fonam1de o
156  N-{(28)-3- [4-—(3,4—dlch10rophenoxy)p1per1dm— -yl]-2- ' 531
hydroxjpropyl}-5Q(is6xazol—3-y1)ﬂ:|iophene-2-su1fonamide'
157 methyl 3-[({(28)-3-[4-3 A-dichlorophenoxy)piperidin-1-31} 2. 522

_ hydroxypropyl}ammo)sulfonyl]thlophene-z-carboxylate
158 2,6-dichioro-N-{(28)-3-[4-(3,4-dichlorophenoxy)piperidin-1 -yl]- 526
2-hydroxypropyl tbenzenesulfonamide

159 N—{(2S)—3~[4-(3,4—dichlorophenoxy)piperidin—1-yl]-2- - 472
hydroxypropyl}-3-methylbenzenesulfonamide - |
160 3-chloro-N-{(28)-3-{4-(3 4-dlchlorophenoxy)p1pendm- vil2- 492 ()
hydroxypropyl }benzenesulfonamide |
161 N-{(25)-3- [4—(3,4—d1¢hlorophenoxy)p1peﬁdin-1-yl]—2— : 424.
hjdroxypropyl}prdpane-2~sulfonémide | |
162 N—{(ZS) -3-[4-(3,4-dichlorophenoxy)piperidin-1 -}}I]-Z— _ | . 424
| o hydroxypropyl}propane-l -sulfonamide |
.1 63 - N-{(25)-3-[4-(3 4—d10h10r0phenoxy)p1pendm— -yl] -2- - 538
. hydroxypropyl}—s-methyl 1-phenyl-1H—pyrazole-4—sulfonam1de
164 ,3-chloro-N-{(ZS)-S-[4—(3,4-d1chlqrophenoxy)p1pend1n— ~yi}-2- 506
' hydroxypropyl}-2-methylbenzenesulfonamide [
| 165 .' methyl 5-[({(285)-3-[4-(3, 4—dlch10rophenoxy)p1pend1n« -yl] 2- . 520

_ hydroxypropyl}ammo)sulfonyl] -2-methyl-3- ﬁ.u‘oate



CLOPINO CGQ:C~-OOHHN,L,,Ny 0 10 Prepared as described in
Exanple 35 followi ng Preparation 14 using | -oxo-1,2

di hydr oi soqui nol i ne-4-carbonyl chloride. M (APCI) 490/ 492/ 494
(Mr11)+ "H NVMR 8 (C D30D) 8..40 (1H, d), 8.21 (1H, d), 7.74 (1H, t),
7.54 (1H, 't), 7.50 (111, s), 79@% (1H, d), 7.00 - (1H, d), 6.76 (1H,
dd), 4.36-4.24 (1H, n), 3.99-3. (1H d), 3-73 15 3.68 (1H d),
3.33-3. 2866 H, mdthyP5-96¢Z58414-13H4- 7 1 2. 04- 4
(2H, m, 1.88-1. 7% (_g@(( s)) : [Egja:hrrpd?%lolrégﬂéogwé%?ﬂﬁ lrﬂ] 2_ he

N ~( 2S) - 3- 14- ( FAreNprt spkdeesuiiomil pémethyl- tH-plytreR-hy dr oxypr opyl } - |

~-oxo-1 2- C20 dj t’ydrri soqui nol i ne-4-carboxamde C1 0O M@ &{Ho ~-
¥ yat

~ONr( 0 d-%

( _ quepar ed as described in Exanple 35foll ow ng
VE (APOL) 5047 S001 205 [N o SR e RIS LS T o St
(I'H d)7.80 (1hydroxypmopsl}-3,t+dimejhoxybéegdstifonanide7. 38 (1 H, d), 7.09.
1 9 oals"E Yol Bl i s 1,5
N (Com o F (DrdokopRpeiihioplene BGurhniafm © 169 |

E)'er' i di n-168y| | 2 (BR)+3e[4-Bybdimhidryphenoxy)piperidin-1-yl]-2- 544

(7ot oyt o) S o870 25 it o o gl g, oo boxar e
170 © N-{2-chloro-4-[({(2S)-3-[4-(3 4-dichlorophenoxy)piperidin-1- 549
yl]—2-hydrokypropy1} aﬁﬁno)suifonyl]phenyl }acetamide: |
171 N-{(28)-3-[4-(3,4-dichlorophenoxy)piperidin-1-yi]-2- 542
o hjrdroiyprppyl} -2,3-dihydroxyquinoxaline-6-sulfonamide |
172 N-{(28)-3-[4-(3 4-dichlorophenoxy)piperidin-1-yl]-2- 518
hydroxypropyl}-2,4-dimethoxybenzenesulfonamide
173 5-[({(25)-3-[4~(3 4-dichlorophenoxy)piperidin-1-y1]-2- 531
| hydroxypropyl}amino)sﬁlfonyl]-Z—methoxybenzanﬁde |
1'7_4 N—{(28)—3—[4—(3,4~dichlorophenoxy)pipcridin—1-yl]-2— | 472
L hydroxypropyl}—Z-methylbenzenésulfonamide _
175 N-{(28)-3-[4-(34-dichlorophenoxy)piperidin-1-yl]-2- 493
' hydroxypropyl}-2,4-dimethyl-1,3-thiazole-5-sulfonamide -
176 N-{(28)-3-[4-(3,4-dichlorophenoxy)piperidin-1-yI]-2- . 526
hydmxypropyl};2-hydroxyqﬁinoxaline-ﬁ—sulfonanﬁde : . |
177 N-{(28)-3-[4-(3,4-dichlorophenoxy)piperidin-1-y1}-2- 529
hydroxypropyl }-4-methyl-3,4-dihydro-2H-1,4-benzoxazine-7-
~ sulfonamide-
178  N-{(2S)-3-[4-(3,4-dichlorophenoxy)piperidin-1-yl}-2- = 459
| hjdroxypropyl}pmidine—?:-sulfohamjde_ |
179 4_-'-cya.ﬁo-N—{(28)—3—[4-(3,4—dichlorophenoxy)pipeﬁdin_—1-yl]-2- - 559
_ hydtoxypropyl}biphenyl-z-'sulfonamidé _ _ |
180 N-{(28)-3-[4-(3,4-dichlorophenoxy)piperidin-1-yl}-2- | - 476

. hydroxypropyl}-1,2-dimethyl-1H-imidazole-4-sulfonamide



~b 5

7-[ (Met hyl am no) sul fonyl ] -1-o0xo-1, 2-di hydr oi soqui nol i ne- 4-car boxylic
acid (0.1g) in dinmethyl formam de (7m) was treated with

NN-carbonyI di i mi dazol e (0.06;a). and t he m'xture was heat ed'at 55*C
for 45 mn.  (2R)-1- Ami no- 3- [ 4- ( : '

di chl orophenoxy) pi peri di n-1-yl ] Q)pan 2-ol (0 11 g) in d| met hyl

. formaride (Im) was added and the mi xture was stirred at anbient

t enper at fo r 10 .adde he sol vent
Wa;rp evap?)?gt edE1r allgS t?h?l {%g 9&43&14‘3%E$18\1}0 %Om?gnﬁp%dla‘éyrm;t r%lp%
columm) and ackydrokyprophbeairenisslfonmgeum acetate as eluent vyi el ded

thetltle conpound as a_white solid (0.03g). M5 (APCl) 583/ 585 _
(Ml - 1)+ 18 @S)yDNB P Aalisdorapheneny)pipertding b 3lj-2-d) , 8. 42 (H36. 1),

(it &, 608 %‘rﬁb’zﬁaﬁ’%ﬁaﬁ?@ﬁ?@dsuﬁsnyﬁkg%nﬁQlf gl (ot Sho (11,
qui ntet) 188. 452%1113)}0.(4 ){52533(31&@4310@&%%&&19%9 I@%&Z 6%1(-,2H

in), 2.42 (311, S)-
- 1.66-1.55 (2111-)41 -hymmopyh}bm«esulfonamme

N (028~ 5 4- (o8} 810 ORISR RS Sl b - v er oxyr gyt ) -
Ayar oxyet hyl) anydrbigh ap ikt 2 didydigiogayiac | no- - car bo @

xam de acetate salt Cao~ON N C1L O Prepared as
- described i n Exanpl e 189 foI | 071 ng Prepar ation 7 usi ng '
1, 2-di hydro-7-
[ (2- hydroxyet hyl )am nol sul foi aample 183 4| soqw noli necar boxylic
acid. 25 26l
A bﬁg(ﬁ&? th (@k%ﬁ%r&ﬂﬂbho%}) #eﬁhﬁw iﬁg@@; yiks (134%71?@{3
(3H, 4d9x0~3fq25\ol(imqarh¢)camsi«398 (1 H, ~d) 4.44 (111, sept et) 3 81 (1H,
quintet), 123 3.46-3.37 (IH, rn) 3 35 (211, t), '3.18-3.10 (IH_m,
2.80-2.68 (211, rn), 2‘8 Hg}z H -in), 1.96-1.87
(211, m, 1.88 (3H, s, 1 66x 1) 2 Exanple 191 5
7-[ (Cycl opropyl an- ||no)‘§ul onyl 3- N-{( R) 3 4-(3, 4-di chl orophenoxy)p
[ perl din-I-

Prepared as descnbed n Example 1 followmg Preparatlon 7 usmg 4-0x0-1 4- '

dihydroqmnohne—S carboxylic acid. .
MS (APCI) 490/492 (M+E)" . .
10 ,. ]HNMRS (DMSO0) 10.21 (5K, 1), 8.74 (61-1 s) 8. 26 (6H, dd) 7.74 (IOH ddd),
7.68 (8H, d), 7.49 (11H, d), 7.48- 7.44 (11H, m), 7.25 (6H, d), 6.98 (6H, dd), 4.30 (41, ), 5
4.44 (6H, septet), 3.75 (6H, 5), 3 55 (7H, ddd), 3 26-3.19 (20H, m), 2.78-2.68 (121-1 m), | 1\“:, -
2.34 (204, d), 2. 33-2.25 (24H, m) 1 96-1.88 (12H m) 1.69-1.58 (12H m). '

- 15 _ _ Example 186
N—{(.'ZS) -3-[4- (4-Ch10r0-2-methylphenoxy)plpendm- -y1]~2-hydroxypropy1} -1-
‘oxo-1,2-dihydroisoquinoline-4-carboxamide acetate salt

' 0 _ - Hoo
| | @ Moy [F

~ Prepared as described in Example 35 following Preparatioﬁ 10 vsing (28)-oxiran-2-
20 ylmethyl B-mtrobenzenesulfonate and l-oxo-l 2-d1hydrmsoqumolme—4 carbonyl chloride.
MS (APCY) 470/472 (M+H)



N

yl 3- 2- hydr oxypropyl | -1 -o0oxo0-1, 2-di hydr oi soqui nol i ne- 4- car boxam de H
CL'G 0~-CO9HHNO NCH , I VM&N 0SS d"o Prepared as
described in Exanple 189 follow ng Preparat | on 7 using 7-

[ (cycl opropyl ami no) sul fonyl |- 1;2-dihydro-.

- 0X0-4-isoqui nol i necar boxylic acll 10 M5 (APCI) 6091611 (IVH—|)+
"NVR 5 (DMSO) 8.64 (IH, s), 844(211 d), 8.41 t), 8.07

“dd), 7.72 1Hm55031\/_[§a519,3@(m g)8.27 é% &\ #i73 iHhé%"fﬁi @%gd)dqgg

4.78 (111, s)
( 1H (L8 §),3,208(1%], 6)) 7( HaH, r@i), 6298!31%2 dﬁ% i&HHMptefa 331 212 k3,

07505 PAHE ;5 gt loc1sl 2 s e (L relhigara B8, m, 214 (oL b,

7 (Azp§4_(ﬂ|3r4 @Hyhgui gg)@yg;[)s '@IA((),ZB)JO:’EI ggdag_ﬁnﬁ d| chl or ophenoxy) pi peri di

hyﬁdroxypropyl }-1-0x0- 1, 2- di hydr oi soqui nol i ne- 4 car boxarm de - ac_et ate
salt H C1 YO~HNO cl N9, NOO S 20 C "O Prepared as

~described in Exanpl e 189 fol | owEX&mRledt8d ati on 7 using

T (azet Ao SRS ophenopiverdi Lyl hyormsea) dusechd
- ( MrH)dthydtdisdiinGlidebiVBadboLarbidie( 1H, t), 8. 52 (111, d), 8.44 (IH t),

8.09 (1H, dd), 7.77 25(111 s), 750(1H gl) 7.25 (1H, d), 6.98

- (1H, dd), 4.43 (111, septet 131, et), 3.69 (4H, t),
3.47-3.37 (111, m, 3.21- 3 (Ffjm‘\, 8}- 2 68 (2H m, 2.40-2.24
(4H,'M 2. 05- 186(2H Ciy | (2H, qon, 88(3H s, 0Ac), -

y ('1.68-1.53 (2H m. 124

eSREE

10 Prepared as descnbed in Example 35 followm.g Preparanon 14 using 1-0x0-1,2-
dihydrmsoqumolme-4-carbonyl chloride.
© MS (APCI) 490/492/494 (M+H) -
1I-INMRS (CD30D) 8.40 (1H, d), 8.21 (1H, d), 7.74 (1H, t}, 7.54 (1H, t), 7.50 (1H,
s), 7.32 (lH, d), 7.00 (14, d), 6.76 (1H, dd), 4.36-4.24 (1H, m), 3.99-3.93.(1H, d), 3.73-
15 3.68 (1H, d), 3.33-3.28 (1H, m), 2.96-2.84 (1H, m), 2.75-2.30 (3H, m),. 2.04-1.94 (2H, m),
188176 (2H ). |

Example 188
N—{(ZS) -3-{4-(3,4- Dxchlorophenoxy)p1pcndm 1-y1]-2- hydroxypropyl} l-oxo-l 2=

'C"?.O dlhydrmsoqumolme—ﬁl-carboxamldG

Ij e OHHY%

Preparéd as described in Example 35 followmg Preparation 15 using l-oxo;l 2~
dihydroisoqumoﬁne-zt'_carbonyi chioride.
_ MS (APCI) 504/506/508 (M—:-H)
25 _ ]HNMRS (CD;0D) 8.38 (1H,d), 8.19 (1H, d)7 80 (lH t), 7.61 (1H, 1), 7. 60 (1H
1), 7.38 (1H, d), 7.09 (18, d), 6.87 (1H, dd), 4.37-4.30 (lH, m), 3.64 (IH, d), 3.42 (1H, d),
3.03-2.83 (2H, m), 2.60-2.46 (4H, m), 1.96-1.86 (2H, m), 1.72-1.60(2H, m), 1.26 (34, s).



Exanmpl e 193 7- (Am nosul fonyj)-Nj(2R) -3 -

-[4- (3, 4-di chl or OPhenOxY) Pi peri di n-1-yl]-2-

hydr oxypropyl) -1 - oxo- 1, 2- di hydr oi soqui nol i ne- 4-car boxariaide H
d~0CgHNO NHCLNH O0S c¢cj.~O 5 Prepared as descrlbed in .
Exanpl e 189 fO 1 owi ng Preparation 7 usi ng 7-

(anu nosul fonyl ) -1-0x0-'1, 2- di hyo‘r28| soqui nol i ne- 4- car boxyl ic acid.

031 ~NI'S (APCI) 569/571 (MrH)+ 3| dDVBO) 8.65 (111, s)j 8.40
(IH d), 8.39 (jH t), 8.09 (IH=24 9 (IH s), 7.49 (1H d),
-~ 7.50 (2H B} {(28)-3944(B H-DithlorbptRfiok eﬂdi)nrl 143, drlﬁ; 19 44 (1H,
10 se et) {3(8)5 ] (%111 % 312?&(”_' d?i] y %?H)‘)Y%Zh |
2. 81- @m@%fonzl] 10x0-bg- delmdrmsmumqlm@ garb@cz@mde m, 1.67-1, 54
( 2H, rr) Exanpl e 194 ” '
.N-{(2R) 3-14-(3, 4 D|chlC )pb@erl' _yrI]-2-hydroxypropyl}-7f

f(dhnet hyl ami no) sul fonﬁ ]-1-oxo- 1\/}/ hid oqth.nol | ne- 4- car boxam d;' "
eH CLOQHNO NKk~-N ~0'-~ 0 N - Oq "0 Prepared as
described in Exarrpl e 189, follow ng Preparati 8n 7 usi ng 7-

[ (51i met hyl whp_r/%m Ea) @!ﬁﬂfcﬂgﬂPMxé—lzz—dthfM ﬁgﬁﬁq&haméa@sm&ne%mw

acid. (zl. 97/599 (MrH)+ 20°1H NVR 5 (DVMBO) 8.49 (11-1,
s); 81n4t8n:(eth5ﬂ qu)qanadm(ﬂn(ﬂi ms tne;ted mMMﬁal‘bomﬂmnnﬁiazsle (0D8g) =)d the. 49
éﬁm t d ture Was l‘ieatc'd aq)SS"éf min. (ﬂﬂ?r Ammo-S( [’Iﬂl—_tS Aﬁept et), 3.81 (IH

dmhlorophemxy)p;pendm—1-y1]propan-2¥ol (0.11g) in dimethyl formamide (lml) was
- added and the .x'nixture was stirred at ambient“.temperature for 18h. 1 Drop of water was
10 added and the solvent was evaporated. Purification using reverse phase HPLC (Symmetry
C8 column) and acetommle/aqueous anunonium acetate as eluent ylelded the title -
compound as a white solid (0.03g).
“MS (APCI) 583/585 (M+H)* _
'H NMR § (DMS0) 8.59 (1H, s), 3.44 (1H, d) 8. 42 (lH t) 8.04 (lH dd), 7.73
15 (1H, 5), 7.62 (1H, s), 7.49 (1H, d), 7.25 (1H, d), 6.98 (1H, dd), 4.79 (1H, s), 4744 (1H,
septet), 3.80 (1H, quintet), 3.45-3.37 (1H, m), 3.18-3.11 (1H, m), 2.81-2.69 (2H, m), 2.42
(3H, 5), 2.39-2.25 (4H, m), 1.96-1.87 (2H, m), 1.66-1.55 (2, m). N

Example 190 - — S
20 N-{(2R)-3- [4-(3 4—D1chlorophenoxy)plpendm— -yl]—2-hydroxypropyl} 7 {[(2- '
hydroxyethyl)armno]sulfonyl} 1-0x0-1,_2—d1.hydr01soqumohne _4-carboxamide acetate salt

. - H
peaeEIN v
N AN o '
cl _ _ T HJOH ,
: 0 s,
. . .7_:0“0_

~ Prepared as described in Ekainple 189 following Preparation 7 using 1,2-dilxydro-7-
| [[(Z-hydm}tycthyi)amjno]'sulfoﬁyl]-1-ok0~4ﬂisoquiﬁolinecarbexylic acid.
25  MS (APCI) 613/615 (M+H)* | | o
"HNMR 8 (DMSO) 8. 61 (11, 5), 8.42 (1H, d), 8.42 (lH t), 8.07 (1K, dd), 7.71
(1H, 5), 7.49 (1H, d), 7.25 (1H, d), 6.98 (1H, dd), 4.44 (1H, septet), 3.81 (1E, quintet),




3.46-3.37 (IH, m, 3.18-3.11 (IH m, 2.82-2.69 (2H, m, 2.64 (6H,

s), 2.42-2.26 (44, m, 1.95-1.86 (2H, nm, 1.89 (3H, s, OQAc), 1.60

(2H, dt). 25 125 Exanple 195

N-{(2R) 3-[4- (3, 4-Di chl or ophenoxy) pi peri di n- 1- yI] 2- hydroxypropyll
7-1(3-

hydr oxy- 3- rret hyl azetldl n-1- yl)sm?,f onyl | -1 - oxo--1, 2- di hydr0| soqui nolin

€- 4- car boxami de acetate salt Cl OHNO =HCL OONNyY NIf OH

. 088, 3.46-137 (1&1. PRk pdSddHad; aégcﬁl%@@l, iy, Ex88rAsb%(2i8any, alaocm-h@ 2.42-

P t

h;gfg?@‘ (%ﬁfr@g’ %gg{jl(%hr(ﬁm} ]yi3§ g‘jiﬁ[’f OQfﬁ) 6%)10551(951 m)hydrm soqui nolin
e-4- carboxyllc acid. M (APClI) 639/641 (N4+H)-' 'H NVR .5; (DVSO)
8.53 (IH, d), 8.51 (111, d), 8.45 (1H, t), 8.08 (111, dd), 7 77 10

'(IH s),-7.49 (111, d), 7.25 (1Bzample 181 98 (1 H, dd), 4. 44

) (o)

S vy Hioptpting 3%+%lfonazﬂ§\?—{¢f§?ﬂ %@4—%@%@0&?@%& iy,

96y1-]-28&yo(r8ﬁpr@ay1}4 c&% { 3HihyiroishfinoltheBoarbararkidst ™M . Exanple 196

: N- [(2R)-3-(4-{3,4-D czhﬁ@( cycl opropﬁl am-- no)car bonyl | phenoxyl pi p'
eridin-I-
yl)-2-hydroxypropyl ] - o- 1, | i ne- 4- car boxam de

acetate salt 7 HN O C OH 91" "e' . OPr e 8% described in
Exanple 35 foll ow ng Preparati on' 35 usi ng 1.00%0- 1, 2- -

o PR B W 0 7 11
u - ec IH m,
> 03R Sf@o%:rﬁ%ﬂlémﬂcbs Iﬂ}ngg %ﬂ-ﬁ'}hy@}o ’1-@:%74?-,(83 olﬁlﬂ afooﬁ%hé‘acﬂ@ (79 (2?1

W, 2.76- M&s@&@iﬁﬂ%ﬂﬂﬂ% 1..89 (2H, ) 1 87 1.79 (2H, -

- 20

'H NMR & (DMSO) 8.64 (11, 5), 8.44 (11, d), 8.41 (1, £), 8.07 (1H, dd), 7.72
(1H 5), 7.49 (1H, d), 7.25 (1H, d), 6.98 (1H, dd), 4.78 (11, 5), 4.4 (11, septet), 3.81 (1H,
quintet), 3.45-3.38 (1H, m), 3.18:3.10 (1H, m), 2.81-2.69 (2H, m), 2.42-2.25 (4H, m),
2.15-2.09 (1H, m), 1.96-1.86 (2H, m), 1.66-1.54 (2H, m), 0.50-0.44 (2H, m), 0.38-0.32
15 (2H, m). |

Example 192 |
- 7-(Azetidin-1-ylsulfonyl)-N-{(2R)-3-[4-(3,4-dichlorophenoxy)piperidin-1-y1]-2-
- hydroxypropyl}-1-oxo0-1,2- d1hydrmsoqu1nolme—4—carboxam1de acetate salt -

OO

Prepa;red as de,scnbed in Example 189 foﬂowmg Preparatxon 7 using 7—(azct1d1n—1-

|IO

ylsulfonyl) l-oxo 1 2—dlhydmlsoqumolme—4—carboxyhc acid.
~ MS (APCI) 609/611 (MHH)T
‘HNMRS (DMSO0) 8.53 (lH 1), 8. 52 (1H, d), 8.44 (1H, 1), 8.09 (1H, dd), 7.77 -
25 (IH 5), 7.50 (1H, d), 7.25 (15, d), 6.98 (1H, dd), 4.43 (1H, septet), 3.81 (11, qmnfet) 3.69
(4H, 1), 3.47-3.37 (1H, m), 3.21-3.10 (1H, m), 2.83-2.68 (25, m), 2.40-2.24 (4H, m), 2.05-
‘_1'.86 (28, m), 1.97 (2H, quintet), 1.88 (3H, s, OAc), 1.68-1.5_3' (2H, m). - |



m, 1.85 (3H s, OAc), 0.70-0.65 (2H, m, 0.52-0.48 (211, nm). 25 126

Exanpl e 197

N-{(2R)-3-[4-(3-d -doro-4-cyanophenoxy) pi peri di n-1-yl]-2-hydroxy.p. T

opyI}-I--oxo- 1, 2-di hydr oi soqui nol i ne-4-c~rboxaraide-cl 0O CHHH N
-ON,-- 1~ 0 5 Prepared as dﬁ&rlbed I n Exarrple 35 fol l'owi ng _

Preparatlon 24 using |-oxo-1,2 Fhydr oi soqui nol i ne- 4- car bonyl o

chloride. M5 (APCl) 481 (MW 1 %&_ﬁr & D30D) 8. 36 (1H; dd), 8.19

"(1H, d), 7.86-(2H d), 7.77-7.7 7.57 (2H, td), 7.12 -

: ézéé ?)Hz o Sﬁ“%f‘%”"(%ﬁ”‘”““ﬁ‘43%6‘2%5‘1?%?”’%&‘2@59?%32 a1

ﬁza-r 12 M?%SWO;&W-‘*-W Bedt e 108

JV—((2R) 2 Hydroxy 3 {4 [ 4- (rrethyl sul f onyly

opyl )-1- 15 oxo-1, 2-di m nobd ne

'N,,,~~NNH 16 0 Prepa mpmﬁh xanpl e 35 fol l.owi ng

Preparat|on 25 using I-oxo 1,2-.di hydrosn(ﬂli-iz-ne-4-ca_r' bonyl

chloride. M5 (APCI) 500 (M+H)+ 20 'H NVR 5 YGGROD) 8.36 (1H, dd),

8.19 (IH, d), 7.86 (2H: d), 777775(211 m, 7.57 (2H td),

7512 (2H, Ripparéd 62debcibed thlEkanlg 1 8% fdlibwin®Brepdrbion Musing 7 (1H, -

dd) 3.38 (1H _dd), 3.08 (3H, 's), 2.98-2.88 (2H _m, 2.66-2.55 (4H, S
Aampnosulionyly;oxgyl,2-ihygroisqgyinoling-4-earb@ulie 27id. Exanpl e 199 &

- MS (APCI) 569/571 (M+H)*
| 'HNMR § (DMS0) 8.65 (1H, 5); 8.40 (1H, d), 8.39 (II-I t), $.09 (1H, dd), 7.69
(1H, 5), 7.49 (1H, d), 7.50 (2H, ), 7.25 (1H, d), 6.98 (g, ad), 4.77 (1H, 5),4.44 (1H,
10 septef), 3.85-3.77 (1H, m), 3.41 (1H, dt), 3.14 (1H, &), 2. 81-2.69 (2H, m), 2.41-2.25 (4H,
- m), 1.96-1.86 (28, m), 1.67-1.54 (21-1 ).

phenoxy]plperldln 1- yl) pr
eboxam de"0°9H 0 0 ,~J)

S A Example 194 __
N—{(2R)-3-[4—(3,4—Dichlorophenoxy)piperidjn_-1-y1]-2-hydroxypropyl}q7-
15 [(dbaethjflamind)sﬂfonyl]-l-oxo—l 2-dihydroisoquinoline-4—carboxamide

JOOL Y%L

o0

saO

Prepared é’s. described'hh:t Exé.mple 189 following Preparatioﬁ 7 using 7- - | ()
[(djmeﬂlylamino)sulfonyl]-l—oxo-l,2-dihydroisoqujﬁoline-4-carboxylic acid. : |

MS (APCI) 597/599 (M+H)' N
20 "H NMR & (DMSO) 8.49 (1H, s), 8.48 (1H, d), 8.43 (1H, t), 8.04 (1H, dd), 7.75 |
(18, s), 7.49 (1H, d), 7.25 (1H, d), 6.98 (IH,' dd), 4.44 (1H, septet), 3.81 (1H, Qumtet),
3.46-3.37 (1H, m), 3.18-3.11 (1H, m), 2.'82-2.69 (2H, m), 2.64 (6H, S), 2.42-2.26 (4H, m),
1.95-1.86 (2H, m), 1.89 (3H, 5, OAc), 1.60 (2H, di). o -

_—



I V- {(2R) - 3-[ 4- (4- Cyanophenoxy) pi peri di n-1-yl | - 2- hydr oxypropyl | -1 -. ox
0-1, 2- di hydroi soqui nol i ne-4-carboxamde O H '---agHHNO NNN
O O Prepared as described in Exanple 35 follow ng Preparation 26
using |I. -oxo-1,2- dihydroi soqui noHne- 4 carbonyl chloride. M5 (APCl)
447 (MrH)+ "H NIVR 5 (DVBO) 8. 311%H 8.22 (2H, d), 7.75-7.71
(3H m, 7.54-7.50 (211, (2H, d) 4.80-4.73 (1H, m,
4.56-4.49 (111, m, 3.83-3. 77 (Ekbhmpk 108 42-3.35 (2111 - 10 m),
3.18-3. 11 (IH, m, 2.81-2.71 (2FI"TF"‘Z‘41 2.27 (4H, m, 1.98-1.91

(211, ., N{EB)43-60(3.4-DichloyophExerypiper2iio-1-y1]-2-hydroxypropyl }-7-[(3-

s s S SRR SR S S R e

2 QedteGhl "O OHH'0 F O Prepared as described in Exanple 35
foI low ng Preparation 33 usi ng | - oxo-1, 2-
di hydr oi soqui nol i ne-4yca bO@ chI ori de "'I\/BO(APCI) 499 ( M+H) + 20 I H

'NNM 5 (CD30D) 8.25 (| H 9HH Bil, d), 7.67 (1H,
td), 7.48 (IH, t) ol dd 7.08 (111, d),
4.56-4.50 (114, m, 3. 94 3 89 (111 m)q H dd), 3.27 (IH

“dg) 279270(214 m, 2.46-2.36 (4H- m, C2C03195(2H m,

)

25

1 82-1.73-(211,
(repared gé? descnbecg mn Example 189 following Preparation 7 using 7-[(3-

hydroxy-3-methylazetidin-1 -yI)sulfonyl]-l 0x0-1 2-d1hydr01soqu1nolme—4—carboxyhc acid.
MS (APCI) 639/641 M+
'HNMR & (DMSO0) 8.53 (1H, d), 8.51 (14, d), 8.45 (1H, 1), 8.08 (lH dd) 7.77
10 (1H,s), 7.49 (1H, d), 7.25 (1H, d), 6.98 (1H, dd), 4.44 (1H, septet), 3.82 (1H, qumtet) 3.60
(2H, d), 3.45 (2H, d), 3.45-3.40 (1H, m), 3.19-3.10 (1H, m), 2.81-2.69 (2H m), 2.42-2.25
(44, m) 1. 96 1.84 (2H, m), 1.88 (3H, 5, OAc), 1.66-1.55 (2H, m).

: Example 196 |
15 ' - N-[(2R)-3-(4-{3,4-Dichloro-2-[(cyclopropylamino)carbonyljphenoxy}piperidin-1-
yl)-2~hydroxypropy1]-1-oxo-l,2—dihydroisoquinoline-4-carboxamide acetate salt

Ji%rm

- Prepared as descnbed m Example 35 fo]lowmg Preparatlon 35 usmg 1-oxo0-1,2-

HO

djhyd101soqmnohne-4-carbony1 chlonde
20 . MS(APCD) 573/575 (M+E)"
* 'HNMR 5 (CD;0D) 825 (1H, d), 8.09 (E, d), 7.68 (1H, 1, 7.49 (1H, 5), 7.48
(1H, 9, 7.38 (15, ), 6.97 (1H, d), 4.54-4.48 (1H, m), 4.03-3.97 (1H, m), 3.4 (1, dd),
3,30 (1, dd), 2.90-2.79 (2H, m), 2.76-2.5% (SH, m), 1.98-1.89 (2H, m), 1.87-1.79 (2H,
m), 1.85 (3, 5, OAG), 0.70-0.65 (2H, m), 0.52-0.48 (2H, m).



Exanpl e 201
N-[ (2. R)-3-(4-14-Chl or o- 2- [ (et hyl ami no) car bonyl | phenoxy} pi peri di n-1
-yl)-2- hydroxypropyl ]-1-oxo- 1 2 di hydr oi soqui noi i ne- 4- car boxam de

ONHO ' CIL ~OOHH((;~ "k~N'NH O 5 Prepared as descrlbedln_

Exanpl-e 35 follow ng Preparatlo 2 usi ng | -oxo-1, 2-

di hydroi soqui nol' i ne- 4- car bonyl oride. M (APCI) 513 (IVHrW 1H NI\/R 6

(CD30D) 8.25 (IH, d), 8 09 (11-f 1067 (IH td), 7.63 (1H d),

748 (IH s), 7.48 (IH td), dd), 7.07 (1H, d),
4.59-4, SN-{GZM “3--(3- @h]bﬁo—@—@énc(;ﬁlbhoxﬁplpcndﬁ-Bylf}&-hﬁdlrdmypilﬁbyl}3 @BJ- ‘

(I'H, dd 91-2,8 in); 83 (3H, 's), 2.66-2.54 (4K, rn),
2. 0541 d’é‘bﬁ’é‘()ﬁq Bﬂ‘-’r%g?@?f X?@lffﬁz ra). Exanmple 202 MNethyt
'-5chlor02{[|-((2 R) - 2hydroxy3{[(| 0XO0-=
15 yl ) carbonyl ] am no} pro I)p| er| din-4-y Xy} benzoate acetate salt
~O O-ON?HNH -CL P u de@tmb_
"~ Preparation 31 using o\- Mo -l | ne- 4- carbonyl .
chloride. M5 (APCl) 513(IVHrW20 HNI\/R8 CD30D) 8.25 (IH, dd), 8.09
(1H, d), 7.67 (1H, td), 7.60 (1H d), 7.49 (1H, s), 7.48 (1H td),
7538 (I H, Pdegaeramsqnueﬂ in Bxamplest Mllowing Prepajption 20858z d%0xo-H2- n) |

3.76 3.45 3..30 (111; dd), 3.03-2.92 (2H, m),
2 79‘1%‘1??& &ﬂq e"‘écaé 011_'2’?8 Oriflgyy (rr) 1. 8)4 (3H, s, OAc§ 25 ?29

Exanpl e Z(MS (APCY) 481 (M+H)"
N ((2R)-3-{4-[ 2- CAm nosul Tonyl) - 3, 4-di chl orophenoxy] pi peridin-1-yl}-

2- hyor oxyH/NKRL 3 (CDYOD) & 38-(H0) 8119 TN @pTT8642H ARTIIETS @, m),
tr fI or oacet at e
Y GRS 52 @), 4.62-4.56 (1EL m), 4.07-4.01 (1E, m), 3. 57 (1H, dd), 3.38 (1,
10 dd), 3.08 (3H, 5), 2.98-2.88 (2H, m), 2.66-2.55 (4H, m), 2.12-2.04 (2H, m), 1.92-1.83 (2H,

m).

Example 198
N-{(2R)-2-Hydroxy-3-{4- [4—(methylsulfonyl)phenoxy]p1pendm— -yi}propyl) 1-
15  oxo-1,2-dihydroisoquinoline-4-carboxamide

(o] OH y c .
% - N\/\,N S ANH
S

Prepared as descnbed in Example 35 followmg Preparahon 25 usmg 1-oxo-12- K /‘a

dlhydrmsoqumohne-4—carbony1 chlonde

MS (APCI) 500 (M+H)" _
.20 "H NMR & (CD;0D) 8. 36 (lH dd), 8.19 (lH d), 7.86 (2H d), 7.77-7. 75 (2H, m),
7.57 (2H, td), 7.12 (2H, d), 4.62—4.56 (1H, m), 4.07-4.01 (1H, m), 3.57 (1H, dd), 3.38 (1H,
dd), 3.08 (3H, S), 2.98-2.88 (2H, m), 2.66-2.55 (4H, m), 2.12-2.04 (2H, m), 1.92-1.83 2H,

m).

25

2-di hydr oi soqui nohn=4-

Exanpl e 35 foll ow ng




d

RS

RIS

acetate's'

~H2 =SSO OC9HH CL1 4 NN8 ~0 O 5 Prepared as described in
Exanpl e 35 foll owi ng Preparation 40 using |-oxo-1, 2-

di hydr oi soqui nol i ne-4-carbonyl chloride. NIS (APClI) 569/571 (Mli)+
"HNWR 5 (CD30D) 8.26 (1H, d), 8.09 (IH d),. 7.71 (I1Ht), 7.62

(111, d), 7.52 (1H, s), 7.48 (1H_1t), 7.18 (IH d), 5.02 (IH, s),
4.23-4.15 (1H, m, 3.55 (1H, t),123.46-3.33 10 (5H, m), 3.16-3.08

(211, m), 2.26 (211, t), 2.15- 2%%%%#%m . Exanvl e 204
N((2R)-3-(4-{3,4-Dichloro-2-[( o) sul fonyl | phenoxy} pi peri di
n-1-yl) - 2- N-{(2R)-3-[4-(4-Cyanophenoxy)piperidin-1-yl]-2~hydroxypropyl }-1-0x0-1,2-

_-hydrox_%propyl ]-1-o0ox0-1,2-di hydrol soqui nol i ne-4-carboxanm de acetate

sal t drgsogiynolipe-4-gartgganmpde ¢| N, ~ ~Nyl |1~ N~ 15 0 Prépared as
described in Exanple 3 5 followi ng Preparatign 41 using I -oxo- 1,2

di hydr oi soqui nol i ne-4-carbo rida. ’ N(APCI ) 583/585 (Ml 4)+
'11 NMR 8 (CD30D) 8.-25 (I H GLHN

.69 (IH, td), 7.60

(IH d), 7.49 20 (IH &% 7.48 (111, td) X 7[16) (111, d), 4.73-4.68

(IH ra), 4.05-3.99 (1H, ra), 3.44 (1H dd), 33.30 (1H dd),

?TDSEELS 8g4 r%éi%rbggg %%}1%@%&&?@@?8? gzlqu%mg%’rép?’aﬁéuosn)% 1%511%71_-%5;9-%,2(-411’ '
gl-r i[.é@?@‘okéqdjﬁeﬁhﬂ.@&ﬂb@ﬁﬁ‘(gﬂ&r{&yc| opr opyl am no) sul f onyl | phenoxyl pi p
yl ) - 2- hy drMRy(#PEFY#47 (M+BY0- 1, 2- di hydr oi soqui noEne- 4- car boxani de.

% fﬂl\ﬂyﬁ (DMSO0) 8.31 (1H, 1), 8.22 (2H, d), 7.75-7.71 (3H, m), 7.54-7.50 (2H,

m), 7.12 (2H, d), 4.80-4.73 (1H, m), 4.56-4.49 (1H, m), 3.83-3.77 (1H, m), 3.42-3.35 (2H,

10 m),3.18-3.11 (1H, m), 2.81-2.71 (2H, m), 2.41-2.27 (4, m), 1.98-1.91 (2H, m), 1.68-1.59

(2H, m).

o : Example 200
N-((2R)-3~{4-[2-(Aminocarbonyl)-4-chlorophenoxylpiperidin-1~yi}-2-

15 hydroxypropyl)—l-oxo-l,2—dihydrois_oquinoline-4—carboxamide

O NH,
0 : o
Jonesy

- Prepared as described in Example 35 following Preparation 33 using 1-0%0-1,2-
dihydmisoquinoline~4—ca1_‘bonyl chloride. | .
~ MS(APCI) 499 (M+H)" | _
20 | 'H NMR & (CD;OD) 8.25 (14, d), 8.08 (1H, d), 7.78 (1H, d), 7.67 (1H, td), 7.48
(1H, t), 7.47 (1H, s), 7.35 (1H, dd), 7.08 (1H, 4), 4.56-4.50 (1H, m), 3.94-3.89 (1H, m),
3.46 (1H, dd), 3.27 (1H, dd), 2.79-2.70 (2H, m), 2.46—.2.3'6 (4H, m), 2.0351.95 (2H, m),
1.82-1.73 (2H, m). - |

25



?H C: C1L 05 Prepared as described in Exanple 35 foll ow ng
Preparation 42 using |-oxo-1,2- dihydroi soqui noli ne-4-carbonyl
chloride. M5 (APCI) 609/611 (MHW H NVR 5 (CD30D) 8.25 (111, d),
8.08 (111, d), 7.68 (111, t), 7.61 (1H d), 7.-49 (IH s), 7.47 (1H, .
t), 7.17 (IH d), 4.72-4.65 (I'H__ny, 4.03-3.96 (111, n), 3.44 (1H,
dd), " 10 3.30 (111, dd) -3.11- 21533 (2H m, 2.73-2.58 (411, : '
219213(IHn)204190(4 J»n1l. 83 (3H, s,OAc)"050-043
- (411, m. Example 206 - E‘x 18201

N-{ ( 2R) - 3- N 4R35 @hfb:@)@ammﬁﬂgmd}am@ﬁqup@n&xy}ﬁlp&mdrﬁ)czpr opy

|}-7- 15 (methyl sul ﬁuy - 0XO-.

1, 2- d:ls*ld;ca-b@r@a ul-ﬁlﬁ%lv?zd divoaniantiedaaberemige 0 OH N N, 10 0
Prepared as described in Exarrpl e 189 foll ow ng Preparation 24 using
7- (rnethyl sul fonyl)-I-oxosl @,—dl hydr oi sogyj nol i ne-4-car boxylic

acid. M5 (APCl) 559 (M- W E NI\/R 5-(_) 8.78 (1H, d), 8.35

(IH, d), 8. 14 (111, dd), $11, d), 7.12 (111,
d), 6.95 (111, dd), 4.56 &M 95 (IH, rn), 3.47
(111, dd), 3.28 (IH, dd), 310(3H s), o 94285(2H rn),
2:64-2.52 (411, n), 2.04-1.95 (211, n), 1.86 (3H, s), 1.83-1.74

(311, rn).P2pard@is ddzedbgal m BQGitnple 35 following Preparation 32 using 1-oxo-1,2- | (&
N-{( 2F (4-(4-Chloro henoxy) pi peridin-1-yl|-2-hydroxy- 2- R
rret hf’ﬁb\“gﬁ&??‘i@%@ /?“ﬁ%b%yqep?&fg%ﬁe) - I H-i ndol e- 3- car boxan de Me N

H SQaiEAPET) 513 (M+H)T

'H NMR § (CD;OD) 8.25 (1H, d), 8.09 (15, d) 7.67 (1H, 1d), 7.63 (1H, d), 7.48
©(1H, 5), 748 (1H, td), 7.33 (1, dd), 7.07 (1H, d), 4.59-4:51 (1H, m), 4.01-3.94 (1H, m),
10 3.46 (1H, dd), 3.28 (1H, dd), 2.91-2.80 (2H, m), 2.83 (3H, 5), 2.66-2.54 (4H, 111), 205194 |
 (2H,m), 1. 90-1.79 (2H, m).

ple 202 _
Methyl 5-chloro—2-{[1 ((2R)-2 hydroxy—3 {I(1- oxo-l ,2-dihydroisoquinolin-4-
15 yl)carbonyljamino}propyl)piperidin-4-yl]oxy}benzoate acetate salt

0.0 S
O. OH y (o] o - . @
ol ' N AN Ao NH '

Prepared as described in Example 35 following Preparation 31 'u.sing 1-oxo-1,2-

.dihydroisoquinoline-4—carbony1 chloride.
MS (APCD) 513 (M+H)" o |
20 - 'HNMR & (CD:0D) 8.25 (1H, dd), 8.09 (1H, ), 7.67.(1H, td), 7.60 (lH d), 7.49
(1H, 5), 7.48 (1H, 1), 7.38 (1H, dd), 7.06 (1E d), 4.59-4.54 (1H, m), 4.05-3.99 (1H, m),
3.76 (3H, 5), 3.45 (1H, dd), 3.30 (1K, dd), 3.03-2.92 (2E, m), 2.79-2.61 (41-1 m), 2.00-1.86
(4H, m), 1.84 (3H, s, OAc).

25



2.12-2.04 (2H M, 1.94- 482 (2H ra). 28

5 Prepared as described in Exanple 189 foll ow ng Preparation 10

usi ng 6- (nethyfsul phonyl)-IHindol e-3-carboxylic acid. M5 (APCl)
520/ 522/ 524 (M+ID+ "H NW 8 (CD30D) 8.35 (IH, d), 8.19 (IH, s), 8.07
(IH, d), 7.69 (1H, dd), 7.11 (IH, d), 7.08 (1H, dd), 6.88 (IH d),
4.56-4.48 (IH, m, 4.20-4.12 (1H, nm), 3.57 (IH dd), 10 3.43 (IH,
dd), 3.19-3.12 (5H, s), 3.03-2.98¢(2H, m, 2.94 (IH dd), 2.85 (IH,
m, 2.18 (3h, ), 2.16-2.08 (2H ra), 2.03-1.94 (2H, ‘m. Exanple
208 Exam Example 203 -

F‘_-zgzﬁﬁgfhbﬁgéﬁw%&? SR B ‘W NEN "
;%par%r@pﬁ@pﬁgﬁ%ﬁ?%@& ‘{ldlﬁ(ﬂnyllgl ﬁ%ﬁF%%gir oxy c acid.

MB (APCl) 540/ 542/ 544 (M+H)tNl-BO 1H NMR 5 (CD30D) 8.35 (IH- d), 8-34

(1H, s), 8.06 (IH, d), 7.69°¥%PH, dd), 7.38 1H d, 7.09 (111, d),
6.87 (IH dd), 4.50-4. 43 ¢ 13m4. U6 rn), 3.57 (1H, dd),
3.41 (IH, dd), 3.13 (311 3. 74\12,99,;@ i M), 2.81-2.68 (4H, re),
132 Exanpl e 209

N-{(2R)-3-[4-(3, 4-Di cbl or ophenoxy) pi peri di n-1-yl | - 2- hydr oxypropyl | -

- f4 uor o- | - Pesparell &-ddidribddon SRambRAS folowirparBearafido40 itingl-oRoN D

G:)Ya No 9HH N ~N O VYI&F Prepared as described in Exa nple 189.
foll omhﬁgrmmoaﬂﬁﬂrpa?bqaad plgoride.| uor o- 1-

MS (APCI) 569/571 (M+E)* |
. 'HNMR3 (CD;OD) 8.26 (15, d), 8.09 (1H, d), 7.71 (1K, 1), 7.62 (1H, d); 7.52
(1H, s), 7.48 (15, 1), 7.18 (1H, d), 5.02 (1H, 5), 4.23-4.15 (1H, m), 3.55 (1K, t),3 46-3.33
10 (5H,m),3.16-3.08 (2H, m) 2.26 (2H, 1), 2.15-2.00 (2H, m).

Exam ample 204
N—[(?_R) 3-(4-{3,4-Dichloro-2- [(methylammo)sulfonyl]phenoxy}p1pendm— —yl)-2-
hydroxypropyl] -1-oxo0-1, 2 d1]1ydro1soqumohne—4—carboxam1de acetate salt

'HN
OSO

cl o o |, e

15 _ : L9

Ci | Prepared as described in Example 35 following Preparation 41 using 1-oxo-1,2--

dlhydr01soqu1nol1ne-4-carbony1 chlonde '
MS (APCI) 583/585 M+ .
THNMR § (CD3OD) 8.25 (1H, d), 8.08 (1H, d), 7.69 (1H, id), 7.60 (lH d), 7.49
20 . (1H,s), 7.48 (1H, td), 7.16 (1H, d), 4. 73 4.68 (IH m), 4.05-3.99 (1H, m), 3.44 (1H, dd),
3.30 (1H, dd), 3 15-3.04 (2H, m) 2.78-2.63 (4H, m), 2. 52(3H s) 207 1.93 (4H, m) 1. 85
(3H, s, OAc).



0x0-1; 2- di hydr oi soqui nol i ne-4-carboxylic acid. M5 (APCI) 508/510

(MFW 1H NMR 5 (DVBO) 11.73 (1H, s), 8.39-8.26 (2H, n), 7.88 (1H,

dd), 7.64 (I1H td), 7.54 (1K s), 7.49 (IH, d), 7.25 (IH, d), 6.98

~ (1H, dd), 4.79-4.71 (IH, ra), 4.48-4.38 (IH (-, 10 m, 3.85-3.75
(IH, m, 3.46-3.34 (IH' n), 3.0-3.09 (111, m), 2.82-2.65 (211, m), °
2.43-2.23 (4H, m, 1.97-1.84 (2H39m), 1.67-1.53 (2H, ‘m). Exanple =

210 - - g : o

N-{ (2R) - 3- [ 4- (4- Chl or o- 2- met hy| FRERBIEA9S beri di n: 1-yI I - 2- hydr oxyprop

yl}-7 15 f Nj@R)-3-(B%d4Dizhbir b2 Sickpesyyiahinodsulios ' 1 hoO H

CH H LN O NI T o F P_?[Ea(g‘ar &d a}g dootr] b.eglﬂ%ﬁgfg%%eg@fgg -

“f ol | o RepdresyRIebroxe-lub Ailydmpisoquinobng-4-carboxamide acetate salt ,

oxo0- 1, 2- di hydr oi-soqui nol.i ne-4-carboxylic acid. M5 (APCl) 488 (MtH) +

20 'H NVR' 5 (DVMBO) 8.42-8.28 £2H, m), 7.88 (1H, dd), 7.64 (1H td),

7.55 (IH, s), 7.20 (IH, d)yit 7.14 (IH dd)~6.98 (I'H d), 4. 43-4. 33

(1H, m, 3.85-3.75 (IH @), [3.45-3.34 (1§ I, 3.20-3.08 (IH m,

2.75-2.60 (2H, rn), 2.42- 2@” o4 2. H s), 1.94-1.81

- (2H, m, 1.70-1.56 (2H, . - 183N w2 - o -
N-~(2R) - 3-[ 4- (4- Chl oTo- 2- met hyl phenoxy) pigeri di n-1-yl]-2-hydroxyprop
yl)-6- (nethylsul fonyl)-1-o0xo-1, 2-di hydroi soqui aol i ne- 4-car boxam de -
oﬁ) N 0 H Xrepyed agdescnbediy Fxangplg 35 @éw@gwr@ammmml-ma-bed @

N XL S S Rnl Dl PR T R AL T on 10 using 6-
| MS (APCI) 609/611 (M+H)" R L |
 'HNMR 5 (CDyOD) 8.25 (1H, d), 8.08 (15, d), 7.68 (1H, 1), 7.61 (1H, d), 7.49 - €
(1H, 5), 747 (15, 1), 7.17 (16, ), 4.72-4.65 (1H, m), 4.03-3.96 (1H, m), 3.44 (1H, &d),
10 3.30 (1H, dd); 3.11-2.99 (2H, m), 2.73-2.58 (4H, m), 2.19-2.13 (1H, m), 2.04-1.90 (4H,

m), 1.83 (3H, 5, OAc), 0.50-0.43 (4H, m). | S

 Example 206. |
N-{(2R)-3-[4~(3-Chloro-4-cyanophenoxy)piperidin-1-yl]-2-hydroxypropyl}-7-
'15 (methylsulfonyl)-1-oxo-1,2-dihydroisoquinoline-4-carboxamide |
O=é=0

- Y oy o | ()
N‘:: : N AN 2 -NH ' - . S
o _ A o o :
: . R

Prepared aé described in Example 189 folloWing Preparation 24 using 7-

(methylsulfoﬁjl)—l-oxo-l ,Z—dihydroisoquinoline-4—caxboxylid acid.

| MS(APCD) 559 MHHYT . |

20 'HNMR 5 (CD;OD) 8.78 (1H, ), 8.35 (1H, d), 8.14 (1H, dd), 7.68 (15, 5), 7.60

 (1H,d), .12 (1H, d), 6.95 (1H, dd), 4.56-4.51 (1H, m), 4.01-3.95 (1H, m), 3.47 (1H, dd),
3.28 (1H, dd), 3.10 (3H, s), 2.94-2.85 (2H, m), 2.64-2.52 (4H, m), 2.04-1.95 (2H, m), 1.86

 (3H,5),1.83-1.74 (2H, m). | : o -

25



(et hyl sul fonyl ) -t-oxo-1, 2-di hydr oi soqui nol i ne-4-carboxylic acid. M
(APCl) 548 (MPFH)+ "H NVR 8 (DMSO) 11.98 (IH, s), 8.99 (111, d), 8-44
(1H, d), 8. 42 (IH t), 8.01 (111, dd), 7.76-7.72 (1H, rn), 7.20
(111, d), 7.14 (IH, dd), 6.98 (IH d), 4.77 (1H, d), 4.43- 10 4.34
(I'H, m, -3.86-3.77 (IH ro), 3.42 (IH td), 3.28 (311, s), 3.17 (IH,
quintet), 2.77-2.63 (2H, ra), $»42-2.29 (411, n), 2.14 (3H, s),
1.95-1.84 (2H, ra), 1 7i-1.58 ( I )ZO—IExaan e 212
N-{(2R)-3-[4-(2, 4-Di chl or o-3-ne xy) pi peridin-1-yl]-2-hydroxy-
propyl } - 6V-{&R)-3- {4 -(4- Chloro-’)-methylphenoxy)p1pendm- -yl]-2-hydroxy-2-
(metD%/ Ifon l%, rgl 2-d| héc_lrm soqui nol i ne-4-carboxan de cl H O
H | NIy lpsoRslor e V@HP&@HH&@ mgelg-3-parbeeamide 189 f ol | owi ng
Preparation 13 using 6-
(et hyl sul fonyl ) -1 -o0xo0-1 2 roi soqui Nyl i ne- 4- carboxylic acid. M
(APCl) 581/583 (M+H)+ 2 F@Q\s TOMSO)f 97 (1H, d), 8.89 (1H,
d), 8.44 (IH d), 8.4a oMef. 76-7.72 (IH, ra),
7.35 (1H, d), 7.10 (1H d), 80473 4.53-4.44 (I1H, -m,
3,86-3.76_(1H, m, 3.42 (IH, 28(3H s) 3.21-3,12 (IH, m,
25 79- 2. 65 teperedys. esozrlbfé Emanr@ge 185 fatowingPrepption Ubusing6- (2H, m

(o el 1%%‘1%1%‘?1#2'%9%%?%%?@%0%5? Cl i 1-y11-2- hydr oxypr opyl ) -7

- (met hyl suMs)(lwc})lszo}sgzﬂsﬂ(M-@gdr oi soqui noli ne- 4- car boxan de acetate
salt CL 0OO9HH O N 7 ) O 5 Prepared as described in.

Exarrpl e 1&@NMR|&MD@M&§&(H&;%8 19 (i, §.07 (1H, d), 7.69 (1H, dd), 7.11

< Apg]gﬂ Fo A I%,\#poz{?&%rﬁ & D0l R0 ! '28-64 {5 G4 53y S AT,

110 343 (1H, dd), 3.19-3.12 (SH, 5), 3.03-2.98 (2H, m), 2.94 (1H, dd), 2.85 (1H, m), 2.18 (3h,
), 2.16-2.08 (2H, m), 2.03-1.94 (2H, m).

ample 208
N—{(ZR) 3-{4-(3 4—D1chlorophenoxy)p1pendm— -yi- .?.-hydroxypropyl}-S-
15 (methylsulphonyl) -1 H-indole-3-carboxamide

O Ly
o NN SOMe
. 0 -

_ - Prepared as described m Example 189 following Prepa&:_ation 8 usiﬁg 6-}

Ct | _(methylsulphonyl) -1H-indole-3-carboxylic acid.
| MS (APCI) 540/542/544 (M+H)*

200 'HNMRS3 (CDs;OD) 8. 35 (1H, d), 8.34 (1H, s), 8.06 (IH d), 7.69 (14, dd), 7. 38
(1H, d), 7.0_9 (1H, d), 6.87 (14, dd), 4.50-4.43 (1H, m), 4.12-4.06 (IH, m), 3.57 (1H, dd),
3.41 (15, dd), 3.13 (3H, 5), 3.07-2.99 (2H, m), 2.81-2.68 (4EL, m), 2.12-2.04 (2H, m), 1.94-
1.82 (2H, m). -
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"HNWR 8 (DMSO) 8.70 (111, s), 8.46 (IH d), 8.16 (1H dd), 8.10
IH, t), 7.70 (IH, s), 7.45 (1H, d), 7.18 (IH, d), 6.94 (1H, dd),
.39 (1H, septet), 3.82 (1H, quintet), 3.42 10 (1H, dt), 3.30-3.09
1H rn), 3.22 (3H, s), 2.82-2.67 (2H, ro), 2.45-2.27 (411, ro.),
.99-1.80 (2H, ra), 189(H s, OAc), 1.72-1.53 (2A m. Exanple 21
'N- 1(2,R-3-[4-(3, 4-Di chl orophenox pi peridin-1-yl]-2- hydr oxypropyl I -
7- 15 (nethyl sul fonyl)-1-oxo-1, ol f | i ydr oi soqui nol i ne-4-car boxam de
acetate salt H OHNO =HO Oé}m %)%fd as described in Exarrple
189 following Preparation 10 usi _
(met hyl sul Nef(gR)-3L[4€(8 g Dichlatoplydiory ol iy Ay ek AV C7-Bfb 1 VB
(APCI) 548/ 550 )I\/Hr[VG(ZO "H Nl\/RphSﬁ( Dl\/}gici)j)%% 683’%ez 7 ?gmgg}g E b%)l,
8. 43 P¥] %@Y@O@O&@P@@&&ﬁrb% e (I'H, s), 7. 21 (| H d), 7.15 (LH,
'dd), 6~98 (1M, d), 4.84-4.72 (1H, ra), 4.4644.31 (1H, n), 3.88-3.74
3

(IH m, 349334(IH 9‘ msm $), (922-3.08 (11-1, m,
2.78-2.60 (2H, ro), A4.4311, ), 1.98-1.79
(2H, rn), 1.74-1.54 (2H rr) 25 135 Exarbl

N-{(2R) - 3- [4 (2, 4-Di chl oro- 3- et hyl.pheno, xy)

ypi ot lhlyl sETPBIdh . descgibgd jn Exaﬁﬂnk?&ﬁé’ fg%%ﬂﬁ&&@ﬂﬁ&%%%é@%ét ate

sal f Glo o ki NiBisog %n&%ﬁcaﬁoﬁ;;ﬁéﬁd?@r ed ‘as described in Exarrpl e 189 @

“.foll owm ng" Preparation 13 usin i
(et hyl sul MEWAJCT) 508610 (WF ydr oi soqui nol i ne- 4-carboxylic acid. M

| .(8’*52"%' L RSO ddy s GH ) Srh 28 2 g 44 L. o i,
47330 A%) b4 1B 0,553 (hH), 89T by, 3 #2401 umdha); 4.48.4.38 (IH( &

10 m),3.85-3.75 (1H, m), 3.46-3.34 (1H, m), 3.19-3.00 (1H, m), 2.82-2.65 (2H, m), 243-2.23
(4H, m), 1.97-1.84 (2H, m), 1.67-1.53 (2H, m). | |

“péridi n- 1- yII--2 hydrox |

Ex: plc 210 _
N- '{ (2R)-3-[4-(4-Chloro-2-methylphenoxy)piperidin-1-yl}-2-hydroxypropyi}-7-

15 fluoro-1-oxo-1,2-dihydroisoguinoline-4-carboxamide

' . H .
ool
. _N :

Prepared as desc_ribéd in Example 189 following Preparation 10 using 7-fluoro-1- C“

—

| oxo-1,2-dihydroisoquinoline-4-carboxylic acid.

| MS (APCI) 488 (M+H)"
20 . 'HNMR § (DMSO) 8.42-8.28 (2H, m), 7. 88 (IH dd), 7.64 (1H, td), 7.55 (1H, s),
7.20 (1H, d), 7.14 (1K, dd), 6.,98 (14, d), 4.43-4.33_ (1H, m), 3.85-3.75 (1H, m), 3.45-3.34

| (1H, m), 3.,20-.3.08 (1H, m), 2.75-2.60 (2H, mj, 2.42-2.25 (4H, m), 2.14 (34, s), 1.94-1.81
(2H, m), 1.70-1.56 (2H, m). | |
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NS

L AT

10 3.20-3.09 (1H, m, 2.77-2.65 (2H, m, 2.40 (3H, s), 2.39-2.28
(4H, m, 1.95-1.85 (2H, m, 1.87 (3H s, OAc), 1.73-1.61 (2H, m.
Exanpl e 216

"N-{(2R)-3-[4-(3, 4- D chl oraphenoxy) pi peri.din-1-yl]-2-hydroxypropyl }-6

- 15 (rmet hylsul fonyl)-1-oxo-1, 2-1 L hydr oi soqui nol i ne-4-car boxam de H.
ch 0OgHHNO O -0 1-11-~N Y~ N1, O=ssto Prepared as

described in Exanple 189 fol | owpng Bleeparation 7 using 6
(met hyl'sul fo?é@eﬁ—( oxa- 1, 2-di hydrorsoqui hol i ne-4-carboxylic acid.

M5 -(ESI) %4 Whlczo Ereatylphe@dRy)piperidin-1-yl]-2-hydroxypropyl}-6-

1wty o RSO AU bR A<Eei sl de M 1 © 0 0N

y -09H ki "N F 136 Prepared as descri bedHl n Exarrple 189 fol |l ow ng

Preparation 7 using 6-fluot
oxo- 1, 2- di hydr oi soqui nolin - @;(}g\lg aﬁl dE I\/IS (APClI) 5081510

(MrH) + ' H NMR -5 (DVBO) 1% t), 8.28 (1H, dd),
8.03 (1H, dd), 7.64 5 (1H, d) 7.49 (1HOd)5#7.38 (111, td), 7.25
(1H d), 6.98 (11-1, dd), 4.80-4.70 (IH, 1) o=fkod4 (IH, septet),
387373(IH m, 3.45-3.36 (1H, m, 3.14 (1H quintet), 284266

(Eg arrpl e 2R ge%cc% aszci'esgzgg'ed ir:? Examp?e 1%9 ? Lho(wznll_lg PI%)par]é.tlgI? 1(:)L ugég %2 H
ML g&ﬂﬁﬁiﬁ‘t‘oﬁﬁ)-@éﬁ-@Q%H%B%b&ﬁﬁ&%%\lmm%ﬁﬁ% fisd-y! - 2- hydr oxypr op
MS (APCI) 548 (M+H)" _
'H NMR o (DMSO) 11.98 (lH 5), 8.89 (lH d), 8.44 (lH d), 8 42 (1H, t), 8 01
| (lH dd), 7. 76—7 72 (1H, m), 7.20 (14, d), 7.14 (1H, dd), 6. 08 (14, d) 4.77 (IH, d), 4 43-

10 434 (1H, m), 3.86-3.77 (1H, m), 3.42 (1H, td), 3.28 (3H, s), 3.17 (1H, quintet), 2.77-2.63

(2H, m), 2.42-2.29 (4H, m), 2.14 (3H, 5), 1.95-1.84 (2H, m), 1.71-1.58 (2H, m).

Example 212
N-{(2R)-3-[4-(2, 4 Dichloro-3-methylphenoxy)piperidin-1 -yl]-z-hydroxypropyl} -6-

15 (methylsulfonyl) -1-ox0-1, 2- d1hydro1soqumol1ne—4—carboxan:ude
cl

JOC e LY
e} .

Preparéd as described in Example 189 following Preparatic)n 13 using 6-
(me’fhylsulfonyl)-l oxo-1, 2- dihydroisoquinoline- 4-ca:rboxyhc ac1d
MS (APCI) 581/583 (M+H)"

20 I NMR 3 (DMSO) 11.97 (1H, d), 8.89 (1H, d), 8.44 (1H, d), 8.42 (11, ), 8.01

- (1H, dd), 7.76-7.72 (1H, m), 7.35 (1H, d), 7.10 (1H, d), 4. 80-4.73 (1H, m), 453444 (15,
m), 3.86-3.76 (1H, m), 3.42 (1K, td), 3.28 (3H, s), 3.21-3.12 (1H, m), 2.79-2.65 (2H, m),
2.40 (3, 5), 2.42-2.30 (4H, m), 1.95-1.85 (2H, m), 1.74-1.61 (2H, m).
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fl uoro-1-oxo0-1, 2-di hydroi soqui nol i ne-4-carboxamde HOHAHNO N
1-1~~-NV O F Prepared as described in Exanple 199 foll ow ng
Preparation 10 using 6-fluoro- | -

‘0. X0-1, 2-di hydr oi soqui noae- 4- car boxyhc aci d 15 I\/S (ESI) 4881490

~ (MrH) + Exanpl e 219

- N-{(2-R)-3-[4- (4- Chl or o- 2- rrethyI1|3I4enoxy)p| peri din- 1- yI] 2 hydroxypro
pyl }=2- oxo-4-(trifluoromethyl): - dropyri m di ne- 5- car boxam de
9HHNO r N 20 0 CF3 Prepared: ribed in Exanple 35 '
foll owi ng Rrgp | - 2
(trifluorome ﬁh@jl jgi[%-qzﬁd];ﬁﬁ?/]g?%%??l m glfpﬁrédJ]Sl cglll o}rl1 qm’ﬁﬁ%‘?% d:
(ESI) (m@bﬂmgiowmﬂmo-l%d]hﬁdrmdﬁqmﬂphm 22artdxhmide acetate salt
. (2R)-3-[4-(2, 4-Di chl oro- 3-net hyI phenoxy)pl Hel‘l din-1-yl1-2- hydroxypro
“pyl 1 -2- oxo0-4-(trifl uorcbgeth 241 hydrepya i mi di ne- 5-car boxam de-
- cl
35
(t
52

HNO ';'~&HHN-" CF \;t\egére ds descrlbedln Exanple
| owi ng Preparatu?h 13 usi ig 2- Oxoifa- O

dT F{JOI‘ omet hyl') - 1, 2- di hydropyri m di ne- 8- 3 gyl chlori de M5 (ESI)
3//525 ( M+l D+ ExarnI‘é 221 10 :
\ézf (2R)- 3PreparL§ T e%'cﬁﬁe(? mOExarr(lpqetng fosﬁjolm];lgg iérgpara%gox Js%gp’ie-” din-1-yl -
(methylsulfonyl)—l-oxo-l 2-d1hydro1soqu1nohne—4fcarboxyhc acid. - o o
' MS (APCI) 568/566 (M+H)" ) | | |

' NMR 5 (DMSO) 8.70 (1H, 5), 8.46 (1H, d), 8.16 (14, dd) 8.10 (1H, t), 770,

(1H, 5), 7.45 (1H, d), 7.18 (1H, d), 6.94 (1H, dd), 4.39 (11, septet), 3.82 (1H, quintet), 3.42

10 (1H, di), 3.30-3.09 (1H, m), 3.22 (3H, ), 2.82-2.67 (2K, m), 2.45-2.27 (4H m) 1.99-1. 30
o (2H m), 1.89 (3H, 5, OAc), 1.72-1.53 QH, m).

 Bxample 214 |
N-{(2R)-3-[4-(3 4-D1ch10rophenoxy)p1pendm- —yl]-2—hydroxypropyl} -7-
15  (methylsutfonyl)- 1-oxo-1 2- dﬂlydrmsoqumohne—ii-carboxan‘ude acetate salt

b 1O IN ° |
o -0 's7 _
: .0 0

Prepared as described.in Example 189 following Preparation 10 using 7-

~ (methylsulfonyl)-1-oxo-1 2—dzhydmlsoqumolme«4—carboxyhc acid.
_ MS (APCI) 548/550 (M+H)" _
20 'H NMR & (DMSO0) 8.68 (1H, d), 8.48 (IH d), 8.43 (1H, 1), 8.20 (1H, dd), 7.76
| (1, s), 7.21 (1H, d), 7.15 (1H, dd), 6.98 (1H, d), 4.84-4.72 (1H, m), 446—4 31 (18, m),
'3.88-3.74 (1H, m), 3.49-3.34 (lH m), 3.28 (3H, s), 3. 22—3 08 (14, m), 2. 78-2 60 (2H m),
2.44-2.24 (4H m), 2.14 (3H 8), 1 98 1.79 (2H m), 1 74-1 54 (24, m)
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R

5

- acetyg, S537‘35 (1H, d), 7.10 (1H, d), 4.53-4.44 (1H, m), 3.81 (1H, quintet), 3.42 (1H, db),
10 3.20-3.09 (1H, m), 2.77-2.65 (2H, m), 2.40 (3H, s), 2.39-2.28 (4L, ), 195-1.85 (2, m),

R

7525 (1 H, Rrppared egdescrbed m peapnp

- 20

hydr oxypr opyl ) - I - oxo- 1, 2- di hydr oi soqui noae- 4- car boxam de acet ate
U-s=0 0"0, ~H~o COA~NHN A~ NHO Prepared as described
in Exanple 35 follow ng Preparation 48 usi ng 1-oxo-1, 2- di

- hydr oi soqui nol i ne-4-car bonyl chloride. 15 M5 (APCl) 568/570 (1\4+l D+

1H NVR"5 (CD30D) 8.35 (IH, d),. a3%8(1H d), 7.78 (111, t), 7.76
(1H °d), 7.58 (1H, s), 7.57 (1 7.28 (1H, d), 4.87-4.80 (IH,

‘M), 4.13-4.07 (1H, ra), 3.54 (Ifhagdkois3. 40 (IH dd), 3.35 (311,

s), 3.16-3.06 (211, m), 2.85-2.69 1 m, 2.16-2.00 (4H, ra), 1.94
(3H,. s) 20NHX2R)pb-44- 222—D10h10r0—3-meﬂw.ylphenoxy)pmendm- -yl]-z-hydroxypropyl}-

o Dbt BRSSO Sl i psre o

acetate.salt H OCNgHN®& C -Z 0 CF3 25 Prepared as described in

Exanpl e 35 fol | owi ng Prepal 'Zlng 6lox®- 4- :
(trifluoronethyl)-t,6-di O}S@Ndl A chr. onyI chl oride, which Was
prepared by 138 hydrol Wit s\&j\l’um e followed by

treatnment with thionyl chloride of the “co §I ally avail abl e

6- chl or o- 4-trifluoronet hyI met hyI ni cot i noat e): ~Ms (APCl) 508/510

(MMH+ "HNVM5 (DVMSQ) 8,35 (IH t&é 7.77 s), 7.49 (IH d),
16 159 fqllowying reparaa@n(limsm&pt et),

o A oo Bl b R Sl e I %8 20

(2H m . Bgnplre gzsz/szm M+H%
N1(2R) - 3- %;(f ( | or o- I phenoxy8 pi peri di n- 1-2- hI\iIgroxyprop _
yl)-6- 10 (& &DMS@()r&;ﬁﬁe(m'Iq)s 8,46 dii;)ﬂd,r&ﬂ?r(ilH; ﬁeSQOC(é dﬂhrﬁa@

1.87 (3H, s, OAc) 1.73-1.61 (2H, m).

_ ~ Example 216
| - N-{(2R)-3-[4~(3 4-Dichlorophenoxy)piperidin-1 -yl] 2-hydroxypropyl}-6-
15 ‘l (methylsulfonyl) -1-0%0-~ 1,2-d1hydr01soqumolme-4 -carboxamide

:@Q Y% |

Pfcpared as described in Example 189 following Preparation 7 using 6-
(methylsulfonyl)-1-ox0-1,2-dihydroisoquinoline-4-carboxylic acid. '
MS (ESI) 568/570 (M+H)" |

_ Example 217 o
N-{(2R)- 3-[4~(3 4-D1chlor0phenoxy)p1pendm- -yl]-2-hydroxypropyl} -6- ﬂuoro-l- 7

oxo-1 2—d1hydr013oqumolme-ﬁi—carboxmde

peReSd
| .‘ 9 H
i A




H OHNO CI1 N,,~,~NHO CF, Prepared as described in Exanple 3 5

follow ng Preparation 10 using 6-o0xo0-4-

(trifluoronethyl)- 1 6- di hydropyri di ne- 3-carbonyl chloride. M5 (APCl)

- 488/490 (MtH)+ 15 "H NVR 8 (DVSO) 8 35 (114, t), 7.77 (1H, s), 7.20

- (1H,- s}, 7.15 (1H, dd), 6.98 (i% 6.73 (1H, s), 4.42 - 4.34
,(111','.rr) :3.72 (IH, quintet), - 327(IH m, 3.06 (IH dt),

2.71 - 2. @lefaddd asf’descﬁbeﬂﬁnﬂxalr%& (3Holl6YvingZPrbfarhdh 7 3}ing b-Bdbro-11. 84

(2H m, 1.91 (3H 's), 1.69 - 1.58 (2H ra). 20 Exanple 224. .

| N-{(ZDKR)L dhydyopsoguio Fﬁr@@ﬁ?@ﬁﬁ?ﬁphenoxy) pi peri din-|

-yl]-2-h
' oio]4 (t?ﬁf@i‘é?g@gﬁ?ql)%qdé{%l hydropyr| d| ne- 3- carboxani i de CLH Oo
N O HH NpwR s(p&doCh 7(?(&96@6@ 3&311461308'29@1{' BOPSINLEL, 44), 7.64

fol | owi ng Preparatlon 13 using 6-
(bri f(lHpdp Medh§ils,-a, BB&l(hIgIdtcbp?QEc{ﬂHedBﬁc%r ﬁ&h)dd)phBﬁ-th(lH\/SnX,AF@D

(1 08 Spiay TR T eRa oL gy, b S B i,
qui nt%g 2{1; gg{&wz%ﬁ})&‘ (%0@(136@1 9t gy 4 - 2. 164 (2H m, 2.40

“(3H, 4 (2H m, 1.89 (3H s),
1.71 - L6:1 (2H, m. 5 Exanple 225

N-{(2R)-3-[4-(3, 4. -dichl orophengxy) pi peridin-1-yl| -2- hydr oxypropyl I -
2-(2- oxoqui noxal i n-1(2R) - y|)ac§¥é¥&h§i 0000 H M'~H CL N ~~N-Q

10 - N-{(2R)-3-[4- (4—Chloro~2-methylphenoxy)plpendm- -yl] 2-hydr0},ypropyl} 6-
| fluoro-1-0x0-1,2- d1hydro1soqumohne~4—carboxam1de

b‘-’-‘@ SO
cl NN -
. F )

Pfcpared as described in Example 189 following Preparation 10 using 6-fluoro-1-

~ oxo-1,2-dihydroisoquinoiine-4-carboxylic acid.
15 - MS (ESID) 488/490 (M+H)"

Example 219

N-{(2R)-3-[4-(4-Chloro-2-methylphenoxy)piperidin-1-yl]-2-hydroxypropy!}-2- @;
ox0-4-(uiﬂuoromethyl)-1,Z-djhydfopyﬁmidine-sfcarboxamide : o L

o g H
oL N0
Hu 47
cl N\_/'\/N ~N

Prepared as described in Example 35 following Preparatlon 10 usmg 2—0X0—4—

.20

_ (frifluoromethyl)-1 2-d1hydropynm1dme—5-carbony1 chioride.
MS (ESI) 489/491 (M+H)™
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_694(1H d), 6.75 (1H, d¥), 5.72 (IH 1)

00 N Prepared as described in Exanple | follow ng Preparation 7
using (2- 10 oxoqui noxaHn-1-(2R)-yl)acetic: acid. Ms (APClI) 505/507
(Mt "HNWR 8 (C)CI3) 8.37 (IH s), 7.92 (1H, d), 7.61 (1H, t),
7.49 (IH d), 7.40 (IH t), 7.32 (111, d), 6.99 (IH d), 6.74 (1H,
dd), 6.72 (IH bd-s), 4.91 (2H, {43 4.3.6-4.26 (IH, rn), 3.86-3.76
(I1H, m, 352342(1H m, 3.26-3.18 (114, m, 2.88-2.80 (IH ro),
2.63 15 2.53 (2H, ,240226M206192(2Hm
1.87-1.73

[\Z i f_., _2R)' 3- E’\Z {@) ér%*@h‘%f% %WW#H?P%W)H@EHQHIflrga}g?ﬁrremﬁ 3
O ON Nél@ﬁmd%?%ggi i<§ dﬂ?}%-l%él}gﬁgg% éj%‘?%iu e 35 fol | owi ng '

Preparation 7 using 3 oxo- 3,94- di hydr oqui noxgl i ne-1(2f1)-carbonyl

chloride. M5 (APCl) 505/ Soﬁﬁﬂﬂ)ﬁ dH W@CIB) '8.26 (IH, s)

7.43 (IH, . d), 7.31 (1H d) A zZ19kzm9:() 25 6.99 (IH d),
444(2H s), 4.30-4.22

m, 3.88-3.81 (IH n), 3.58-3.52 (1R 3.17-3.11 (IH ra),
2.93-2.85 7 2. 40
m‘% ) %@&r&%é@%aﬁrﬁ? Exyfupfy 35%80%3% Pr%%%%lé%f%a i 25%7

% 140 edlyl)-1,2-dihydropyrimidine-5-carbonyl chloride.
~ 2R 3- {\4 &%ﬁChl oro 2- rretpyl phenoxy) pi peri di n- 1-yi]-2-hydr oxyprop
yII-3- (tr M3 Gy addRys (M) pyr azol e- 4- carboxani de Gbo' O 9H H "N N
0O CF., 5 Prepared as descrlbed in Exanple | follow ng Preparation 10 -
using 3- (triflu~romethyl)-IH pyrazol e-4-car box I|c acid. AN M
g 3- ( y py y
@((Apc:l) 460/ 462 (M+IW H NNa 8 ( 182241 (1H, s),'8.15 (1H, t),
20 (1111 2 7.14 (1 H,_ dd)
| NA(ZR)-3-{4[ 4—chhloro-2 (methylsulfonyl)phenoxy]plpcndm- -yl}-2-
hydroxyprc)pyl) 1-o0x0-1,2- d1hydrmsoqm11011ne-4—carboxamlde acetate |
',I .
- 0=8=0 _ ,
».CI:@O\O ?H. . o
ol N N, A NH
Prepared as descnbed mExampIe 35 following Preparation 48 usmg l-oxo 1,2-
o dlhydrmsoq_umolme-zlncarbonyl chloride.
15 . MS (APCI) 568/570 (M+H)"
y 'H NMR § (CD;0OD) 8.35 (1H, d), 8.18 (1H, d), 7.78 (1H, ), 7.76 (1H, d), 7.58

C - (1H, §), 7.57 (1H, 1), 7.28 (1H, d), 4.87-4.80 (1H, m), 4.13-4.07 (1H, m), 3.54 (1H, dd),

3.40 (1H, dd), 3.35 (3H, s), 3.16-3.06 (2H, m), 2.85-2.69 (4H, m), 2.16-2.00 (4H, m), 1.94
GH,s). | ' |
20 o |
Exaniplé 222 ‘
N-{(ZR) -3-[4-(3, 4-D10h10rophenoxy)p1per1dm— -yl]—_’z-hyd:oxypropyl} -6-0x0-4-
(tnﬂuoromethyl) -1,6- dlhydmpynume 3-carboxamide acetate salt

©CFy

75 _ Prepared as described in Examp_le- 35 following Preparation 7 using 6-0x0-4-

(trifluoromethyl)-1 ,6-dihydropyridine-3-carbonyl chloride, which was prepared by



(111, d), 4.42-4.36 (1H m 3.77-3.71 (111, m, 3.39-3.33 (1H m,
3.10-3.04 (1H, m, 2.73- .10 2.63 (211, m, 2.36-2.26 (4H m, 2.14
(3H, s), 1.92-1.82 (211, m, 1.70-1.60 (2H Exanple 228 N—f
(2R)-3-[4-(2,4-dichlor 0-3 met hyI phenoxy) pi peridin-.
1-yl]-2-hydroxypropyl'l -3« (trifl gglrorrethyl) ' -

| H- pyrazol e- 4- car boxan-iide Cl N I'N ¢ N?A OCF3 ‘
Prep khgd ng
et ng o3 e b o FO Tl fudd Lk iy R Bhan A thoRag ey 1

* ( APCl Jordtf&ic 4l aghdiable 6-chlaxdAR-t5iflpRidEEkh ﬂ%jlkhbotm)oatea 15 (1H, t),

7.34 (111, 4.50- 20 4.42 (1H, m, 3.77-3.71
,'(111 (~n) M%)@&Céﬁ@é/%wgﬁ 3.10-3.04 (111, (rn) rr)2 74-2.64 (211,

| (2-’11 2.39 @M%}%\ﬁéj%ﬁ%ﬁ‘%% 77, %)976491(1%? &213s (1B q)le 88 1md?
Nes{ ( 6 32 5141(33, 44D(Th) RpRPH NeXYHIPIeEti 0o TN db, %mg@% RoRRy I -

| - oxo- ro--2-rreth | i soqui nol i ne-4-carboXan-iid

0 q;ﬁﬁwlonm /24 (4H, 3,0 93186 (Wlgm), ] AU EBE, rsbelpéaﬁréd%%Hdmécrl bed .

in Exanple 1 follow ng Preparation 7 using 2-nethyl-|-oxo-- -

1, 2-di hydr0| soqui nol i ne-4- carboxylic acid. M5 (APCl) 504/ 506/ 508
(MtH) + "H NWR 6 (CDCL,). 847(1¥ %%b% %E14(1H d), 7.70 (1H, t), -
7.61 (IH s), 7.53 (IH, 51) , d), 7.00 (IH d), 6.76 W

( 1H, dd) F-{5BR)-L4-(eCHl yro- N e Ayl n ot sBpipadidindl @H-Bhﬁﬁoxfp]:&aﬁyl}-r&)
80- 3. 3.44-3.34 (111, 3.02-2 :
fi)ll 0 (@Jfgemzn@bﬂ?(lzédl&lydﬁoayﬂdlﬂeégﬁa@w(1%E%fatﬁn/%alt 2.16- 2. oo (2H,

rr_);_- 1. 96 1.80 (2H, m.
) . O
Jérm _

Prepared as described yiil Exampla 35 following Preparation 10 using 6-ox0-4--
(triftuoromethyl)-1,6- dlhydropmdme-S-carbonyl chloride. |
MS (APCI) 488/490 (M+H) | .
15 " 'HNMR 8 (DMSO) 8.35 (1H, t), 7.77 (IH 5), 7.20 (IH s), 7.15 (18, dd), 6. 98
(1H, d), 6.73 (1H §), 442 - 4.34 (1H, m), 3.72 (1H, qumtet) 3.33-3.27 (1H m), 3. 06
(1H, dt), 2.71 - 2.61 (2H, m), 2.37 - 2.25 (4H, m), 2. 14 (3H, s), 1.93 - 1.84 (2H, m), 1.91
" (3H,5), 1.69 - 1.58 2H, m). o - &

20 o " Example224.
' " N-{(2R)-3- [4—(2 4 D1chloro-3—meﬂaylphenoxy)plpendm- -yl]-Z—hydroxypropyl} 6- e
oxo—4—(tnﬂuoromethy1)-1 6-dihydropyridine-3- carboxarmde ' '
.cl

beacsiNed
o o N\/—'\/N\'([‘/j -
' ' 0 CF )
Prepared as described in Example 35 following Preparation 13 using 6-0x0-4- -
25 (trifluoromethyl)-1,6- dlhydropyndme-S carbonyl chlonde
MS (APCI) 522/524 (M—!—H)



ExamAé 230 10 N-f (2R)-3-f

4- (3, 4- Di chl or ophenoxy) pi peri di n-1-yl | -2-hydroxypropyl)-2-oxd-1, 2-
di hydro-1-net hyl quiiaoline-4-carboxamide O ¢l N7 -0 CHM y oq
Prepared as .described in Exanple 1 follow ng Preparation 7 using

1- net hyl - 2- oxo- 1, 2-di hydroqui'no ne- 4-carboxylic acid. 15 M5 (APCl)
m z 504/ 506/ 508 (M:H)+ '"H NNMS{’ 13) 7.97 (IH d), 7.62 (111, t),
7.40 (IH, N%%Z(ﬁmb)@az (ﬁHZ%) 617331}1 %))17 3(?ﬁ &)137310 A((ﬁ{ dgﬁgﬁ?: izal

s), 6.76 (1H 6. 72 (1H

- (111, 5), 449 (3H7&p%’f7(3 '(?-'1(1135 qﬂintet)% 3733) (B d), 3)37 (BI{M}Q "B‘V 255*(23?0&1)

-3.00-2-90_(111

% 2.56-2 .42 f 6)

2:10- 34943Hps)92. 3?n)2 251(4@4133) 17@ (~;_118ff,(2 m)p b 8B4FHpPel 731 1.61 QH, m).
N-{(2R)-3-[4-(3, 4-di chl orophenoxy) pi peri di n-1-yl | -2-hydroxypropyl}-8
-fluoro-1- oxo-1, 2-di hydroi soqui nol i ne-4-carboxanide H OGHNO z H
| £ )ao~ON~-~N F cl |f 025 Prm descrlbed in Exanple 35
foll owi ng Preparation usi ng 8-

"1, 2-di hydr 8F¥ err{Gr(ﬁ@M@w@&n%ﬁmm@m&ﬂ] %ls’d(rms’méb@f@io

(MEME 142, EX '
N{(Z%Q%Iﬂ%aﬁﬁ}ié%&@aqc%m#hyl phenoxy) pi peri din-1-yl|-2-hydroxypro

§§ _ ﬂyl | -8- fluoro-I-oxo-1, Elﬁcb th&,n:l I ne@:ar boxam de d. bo. o]
> C | - Prepared as descnbed in Example 1 followmg Preparatlon 7 using (2-
10 oxoqumoxahn—l (2H) yl)acetlc acid.
. MS (APCI) 505/507 (M+H) | |
THNMR 5 (CDCls) 8.37 (1H, 5), 7.92 (1H, d), 7.61 (1H, 1), 7.49 (1H, d), 7.40 (1H,
), 732 (15, d), 6.9 (1H, d), 6.74 (1H, dd), 6.72 (1H, bd 5), 4.91 (2H, m), 4.36-4.26 (1H,
- m), 3.86-3. 76 (IH m), 3.52-3. 42 (1H, m), 3.26-3.18 (1H, m), 2.88-2.80 (1H, m), 2.63-
15 2.53 (2H, m), 2.40-2.26 (3H, m), 2.06-1.92 (2H, m), 1.87-1.73 (2H, m).
xample 226
N-{(2R)-3- [4 -(3, 4—dlchlorophenoxy)p1pendm- -yl] 2—hydroxypropyl} -3-0x0-3,4-
% dlhydroqmnoxahne-l(ZH)-caxboanmde
C dnom . A
y AT Gﬁﬂﬁrw{g
o)

20 _
| - ?repared as described in Exaﬁlple 35 following Prei:a.raﬁon 7 using 3;on-3,4-
 dibydroquinoxaline-1(2H)-carbonyl chloride.

‘MS (APCI) 505/507 (M+H)

1H NMR 8 (CDClg) 8.26 (1H, s8), 743 (1H d), 731 (lH d), 7.19-7.09 (1H, m),

25 699 (11-1 d), 6.94 (1H, d), 6.75 (1H, dd), 5.72 (1H, 1), 4.4 (2H, s), 4.30-4.22 (1H, m),

3.88-3.81 (1H, m), 3.58-3. 52 (1H, m), 3.17-3.11 (iH, m), 2.93-2.85 (1H, m), 2.67-2.61
(1H, m), 2.57-2.53 (18, m), 2.44-2.40 (lH m), 2.36-2.29- (2H m), 2.00-1.90 (2H, m),

- L80-L70 (28, m).



OHNO NHI irr F 05 Prepared as described in Exanple 35

follow ng Preparation 10 using 8-fluoro-1-

0xo0- 1" 2-di hydr oi soqu' nol i ne-4-carbonyl chloride. M5 (APClI) 488/490

( M+l W Exanpl e 233 10

N-{(2R)-3-[4- (3, 4-Di chl or ophenoxy) pi peri din-1-yl]-2-hydroxypropyl)-2
-0x0-4- (trifluoronethyl)- 1,2- dfflydropyrl m di ne- 5- car boxam de ‘H

" QH.HN=r 0 NY-P 0 CF, Preparld@ as described in Exanple 35

fol l owi ng Preparation 7 using 2+Qx0-#- .
(tdfl uoronmet hyl)-1,2-di hydropyrim%ez-zg-car bonyl ~hloride. 15 M5
(EPCI) SOWQM)GWWmm-ﬁeﬂﬁﬁ)henox iperidin-1-yi]-2-hydr 1}-3-
N-{(ZR) 3-[ 4- é:;if Dichl oro henoxy pi peyr)jijgl n-1- y?,] %yg}Fyop>fo r?)gyl | -

- et Al @m@ﬁ 1’5‘9”&} pxamide- 5- car boxani de 66!!1 H C1 0 N 0
,CI)a~C9HHNTN 20 0 Pre ared as descrlbed I n Exanpl e 35
follow ng Preparation 7 usin t hyI
0x0- 1, 2- di hydr opyri nii di ne- I Ot‘hl-aorl 'é (%) (EPCI) 455/ 457
(MHIW 25 143 Exarrple 235 yS|s Cal cium fl ux
- [Ca 21| assay . '
5 | Prepared as descnbed in Example 1 followmg Preparation 10 usmg 3- R
(mﬂuoromethyl) 1H—pyrazole~4-carboxyhc aczd - _ o @%@
MS (APCI) 460/462 (M-+H)" ' -

'HNMR 8 (DMSO0) 8.41 (1H, 5), 8.15 (1H, 1), 7.20 (1H, d), 7. 14 (15, dd),698 .
(1H, d), 4.42-4.36 (1H, m), 3.77-3.71 (1H, m), 3.39-3.33 (1H, m), 3.10-3.04 (1H, m), 2. 73-
10 263 (2H, m),2 36-2.26 (4H, m), 2.14 (3H, 9), 1.92-1.82 (2H, m), 1.70-1.60 (2H, m).

Example 228
- N-{(2R)3- [4—(2 4- d1c1110r0-3-methylphenoxy)p1pendm— -yl]-2-hydroxypropy1} 3-
(trtfluoromethyl)-1.H- yrazole—4-carboxam1de _
' ¢l

_ ci \O\'\/\’N\H/EfN
15 B o | 9 &
Prepared as described in Example 1 followiﬁg Prepaﬁition 13 using ﬁsiﬁg 3- | ' %
(trifluoromethyl)-1H-pyrazole-4-carboxylic acid. -
MS (APC) 495/497 (M+H)"
‘ "H NMR § (DMSO0) 8.41 (1H, 5), 8.15 (1H, 1), 7.34 (1H, d), 7.09 (1, dd), 4.50-
20 4.42 (1H, m), 3.77-3.71 (1H, m), 3.37-3.33 (1H, m), 3.10-3.04 (1, m), 2.74-2.64 (2H, m),
2.39 (3H, 5), 2.36-2.26 (4H, m); 1.96-1.86 (2H, m), 1.69-1.62 (2H, m).

Example 229
| N—{(2R) 3- {4 (3 4-D1chlorophenoxy)p1pendm— -yl}-z-hydroxypropyl} -1-0x0-1,2-
25 d1hydro—2-methyhsoqumohne-4—carboxam1de '



Freap A

Human eosi nophils Human eosi nophils were isolated from EDTA

anti coagul ated peripheral blood as 5 previously described (Hansel
et al., J.Imunol Methods, 1991, ~145 105-110). The cells were
resuspended (5x1 06 m-1) and | oaded with 54M FLUO- 3/ AM + Pl uronic
F127 2.2~LI/m (Mol ecul ar - Probes) -in | ow potassium sol ution (LKS;
NaCl 11 8mM MySO4 0.8nmM gl uc 5.5mM Na2C03 8.5mM KC 5mM
HEPES 20 S8 % r om

MVbrepifedas ke d %?ﬁxat% 1 %118@11:7&1?‘1)3?%8{1019 7 (ﬁfﬂ%-fag%gf-?ﬁm-

tenperature. "After. | oading, ce s were C uged a
5m n bAdikakoisparivelinc-h-cikiSxgic £idx 1 06 n2l']. The cells were then

tgreil?;;ﬂehr Vs Qe W shelis Bethl n° 570 be%ﬁ-ierc‘? R Tor twon) af |
wnr'e washed ToRe oK PP T2 6B Bnda i, 0eh 81 I hloom %% °

t e Byznps etsH,wa;7 po ettet; ?w 176 €1H1j m)%@{uarv@ﬂ gddad 4 @Hf htjait 06 236
concentratlono s were initia

DVSO.
addi t 16k = 3.80- 3/@)(11{ @@nééat(BHt Dod. 46f3 {1dkim), 3402-1.92 (YH, an)s Pei3t2.68

o (OrSabiase2ad B RrER58 e TTPA e Rener

Mol ecul ar - Devi ces, Sunnyvale, U S A). | Conpounds of the Exanples
were found to be antagonists.if the increase in .20 fluorescence
i nduced by eotaxin (a selecti ve&&éml_a?gi&n st) was inhibited in a

ggnecentr at t nge n, of ant ni st
| _wreqw red tlg?r%@e%%ﬁ%&gﬁﬁa EEE’SF?B 5‘@’“5%"}/'?]6% VejRXYRIRY ?’ -0x0-1,2-
@(det erdmmotmgeﬁh?ﬁ@,ﬁ&fnetm@am@gg@l st ‘at the CCR3 receptor. 25
- “Exanple 236 Human eosinophil chenmotaxis Human eosinophils were.

i sol ated from EDTA anti coagul at ed peripheral bl ood.as previously
descri bed (Hansel et al.® vl oLoMe hogs y-¥®91, ~145 105-110).
The cells were resusper& @I» rar A ph RPM cont ai ni ng 200
lUm penicillin, 200 4g/ m 30 strept ony fate and suppl enent ed
w th 10% HI FCS, at roomtenperature. Eosinophils (700 ~tl) were

b d f 37 pth 7 I h hi.c)
D moun Cradef b ARe b aaele, Caiint Shirntlas] Ity 26"
chenot aYiks d%n&ha&c&@gmsxﬂ 3~Lm pore, Neuropr obe) was | oaded by

addi ng 28ul a _concentration of eotaxin 0.1 to 100nM (a selective

@6R3 agoniMB (APED mfe S04’ @&HTIn range) containing a
trat |
ohe T oner HAM s R BRIR R EAEE SRA DAL D, R g A B et o
over f hoMaH, 8,35 &%, 3,6/ (1@9%&5}%9?2 {18, 1), 4.39-4.31 (1H, m), 4.04-3.94 (15,
| m), 3.78-3.70 (1H, m), 3.72 (3H, ), 3.47-3.37 (1H, m), 3.00-2.90 (1H, m), 2.75-2.67 (2H,
C " m), 2.56-2.42 (3H, m), 2.10-1.94 (2H, m), 1.94-1.78 (2H, m).

" Bxample 231 |
N—{(2R) 3- [4-(3 4—d1chlorophenoxy)p1per1dm— -yl]-z-hydroxypropyl} -8-fluoro-1-
oxo-1 2—d1hydro:soqumohne-4—carboxam1de

JiecgetiVs S

25 Prepared as described in Example 35 following Preparation 7 usmg B—ﬂuorc-l-oxo—
1,2-dihydroisoquino]ine—4-carbonyl chloride.
©MS (APCI) 508/510 M+



5 suspension were added to the top of the filter. lhe plate was

i ncubated for I hr at 370 Cin a humdified incubator with a 95%

ai r/ 5% C02 at nosphere to all ow chenotaxis. The nedi um cont ai ni ng
cells that had not migrated, was carefully aspirated koin above the
filter and discarded. The il ter, was washed once wi th phosphate

buf fered sal i ne (PBS) containi nlg4“5 mM EDTA to renpove any adherent .
cells. Cells that had mgrated , gh the filter were peIIeted
by centrifugation (3 00xg for. SE%%%'#&%'oomterrper ature) and the
filter r enﬂfé(dRa-ﬁe[%(He:hhrpe%mat}aipheanPendmeﬂ~y1)-2ela}dnom§qalrd>p30} 8a

96vve||1p? : &% The eII eted cells were lLysed by the -

 addi t 9% Oé%'la:d OBAHYE Triton x100 followed by
two cycl es of freezelthawl ng. The cel | Iysate was then added to the

supernatant. The nunber of &0 h| | s m gr tlag was guantified
. according to the 15 method S r H tHaI | | nmunol . Met hods,
1985, '83, 209 by neasuri®g osi n §e activity in t he
©supernat ant. Con’pounds of - the Exarrpl es w@re nd to be antagonists

of eotaxin nediated hunman eosinophil chenotaxis if -the
‘cahcent r at iPosparedispalesaitted i Bkaniple AsdsllswinftRrdpdratidrhs) using Rfluefo-the

control Measur i he .co tion of eotaxin required to
gi ve 56% %&@NWSQWPR%EFH@OB@?E@ or absence of. conpounds
enabl es thg @ mgmtggggbl (Mpgyrof the conpounds at CCR3 to be

cal cul at ed, assay ‘can ‘be used to determ ne activity of

conpounds at-a set ‘concentration of conpound against a predifined
concentration of eotaxin % i nhibi ti'in at 3nMeotaxin Exanpl - e {_
(tuM conpound) 10 106 17 103 105 47-.104 52 95 145 53

195 58 104 {(%?6 31[Q](3 41]§&hj&6phe]13§y)iﬂ%nd$917 yf]gf’—hydmxypropyl}-z-oxo-4~
' (trifluoromethyl)- 1,2fdﬂ1ydropynxmd1ne-5-carb0kam1de

- oy
BORCETYIE
cl ) N N N =N .
' 0 CF,
Prepared as described in Example 35 following Preparation 7 using 2-0x0-4-

- (triﬂuoromethyl)-l,2~dihyd_r.opyrjmidine-5-ca:rbonyl chloride.
15 . MS(BPCI) 509/511 (M+H)"

xample 234
N-{(2R)-3- [4-(3 4- chhlorophenoxy)mpendm- -yl]J- 2-hydroxypropy1}—4—methy1—2—
oxo-1,2-dihydropyrimidine-5- carboxanude

20 - . )
a Prepared as described in Example 35 following Preparation 7 using 4-methyl-2-

oxo-l,2-djhydrop.yﬂlrﬁdine-5-cgrbony1 chloride,
MS (EPCI) 455/457 (M~+H)*

25




206 99 212 103 215 103 227 1 Exanple 237 Cuinea-pig isolated
trachea (See for exanple, Harrison, RWS., Carswell, H & Young,
J.M (1984) European 5 J. Pharmacol., 106, 405-409.) Male albino
Dunki n-Hartl ey guinea-pigs (250g) were killed by cervical :

di sl ocation and the whole trac?gg renmoved. After clearing the
adher ent - connective tissue, the'frachea was cut into six ring
segnments each three cartil age bgﬂQ@_Mrgg and then suspended in 20n
organ baths contai ni ng Krebs- Hense sol ution of the follow ng

- conpd¥iamnanelqgingl:AnediGis: mlqmtmx[maH’ZPmm 9, NaHCGB 25.0, MySO4

1 2, KCl 5. 4 12 2.6 and glucose 11.1. The buffer was maintai ned

at 37 wi-th 5% C02-in oxygen. | ndonet haC| n (2"8-L|\/9 C
vas added fignkdiEodfi HhRls SR4sb AR Pk EY PA b S LRI

nmuscl e tone due %o he synt esis of cycl o-oxygéenase pr %@@B al'?

t bac hpeatiouslndescribed (Karspbeici /. detnueeh Meathodsp 89 %, (15, T05ADIN e Thavcelss
hooks, one attached t eamisonetric force transducer 15

and. VRS SvsHERended e@pﬁm‘i“o}@wwgm M KIHdOcH 43, +k¥’dmm@ﬂ&’19es i

o Aol WP bt
experg sRiE: gfichQd 58, Naﬁsdga@sﬁﬂpl%ratlon per,oﬁﬁ?}ﬁ?” gstea

reinstat ed over a 60 m nuté€ equil
rest igNo,! g 4)yas: or?eohcﬁﬁ' Rt R36etemPeRHEeY ATk YoadtnC UARY @ére\e8nidd eerslt ne

concentration effect (E/TA]) curve was_co struc%ed at 0.5 10ogl0 unit
ilfcr &00p e, Sniin andgbsuspesied in LKS attﬂsﬁsulass r €he brdls vers e toamsiferred to .

) (08" ot Pl B SR B el BorOAREH BBt ae fasibhdd vl >

- respo

seconginPhbieck & Wa) ROVIRCTH0 oIl ShRBLgnCIaL s foPBrmin and

ses were recorded as a percen II’St curve nmaxl mum

Dat a thnedi sicge WakbaivwicenithLKE 0Duk; voote taapRat)e anal ysed for the
purposes of estimating the ggt enci-es (p[A50] val u;;% ‘of histam ne
in the abs%ﬁ@lﬂpalmﬂ?ﬁ e Enamples wap pre-dissol O pdl ta/a fipA2)

131 USSnObaSt oFOTIRURIDIMEDS AUARGHIE Mikittod Bl At 5 %A e
concentration of eotaxin and the transient increase in fluo-3 fluorescence (lzx = 490nm and_
lgm = 520nm) monitoreci‘using a FLIPR (Flnorometric Imaging Plate Reader, Molecular
Dev1ces Sunnyvale, U.S.A.)..

‘Compounds of the Examples were found to be antagomsts if the increase in

- 20 - fluorescence induced by eotaxin (a selective CCR3 agonist) was inhibited in a

| conceniratlon dependent manner. The concentration of antagonist requn'ed to inhibit the

- C fluorescence by 50% can be used to determine the ICsp for the antagomst at the CCR3

receptor

25 | - . Example 236
Human eosinophil chemotams _ :
' Human eosinophils were 1solated from EDTA ant1coagulated penpheral blood as

prevzously described (Hansel et al., J. Immunol. Methods, 1991, 145, 105-110). The cells
© were resuspended at 10x10° mI” in RPMI containing 200 TU/ml penicillin, 200 jLg/ml

30 streptomycm sulfate and supplemented with 10% I—EFCS at room temperature

Eosmephﬂs (700 1) were pre-incubated for 15 mms at 37° Cwith 7 pl of e1ther o
~vehicle or compound (IUO_X_ required final concentration in 10% MSQ). The chemotams o



Iip Tlog(r-1)=log[Bl +pA2 10 where r = [A]50 in presence of test

conpound/ [ A] 50 i n absence of antagonist and [B] is the

concentration of test conpound. Conpounds of the Exanples were found

to be. H L) antagonists. Exanple 238 15 Histamine H receptor

© binding activity of conpounds of the I nvention was . assessed by
conpetition displacement of |nl A4 3M pyrilam ne (Arnersham: Bucks,

I G S OB AN RA W SR ok s e "Ea{ﬁgﬁ% s -

1T

Tllé<

r eceRbRkid &Yy 5036094 %ec@e@@ﬁk S goni BRIvEE 1B cl® ﬂeﬂagio%ﬁ%g@) 5t

I n assay buffer (5 Tris pH 7.4 containing 2mM 2

. sucr esenedrati@Deih Naﬁppux&daaccmrdmguto tht Exompids @Ir]se}vanhto dhe loEpeam&lle ofll
_'.pKl /]132LSI 10 8.4 114_ 17 8.1 45 7.7 46 8.: 47 8.1 52 8.4
_8' chemptaxagplage. cThe léer wvay theprplagegbover ﬂlewvllw 2geteognopib 7. 8

m

53"

2305 usan e sty £ Bt temnd, AR olR  InRbFRR B P 37 i

" eacty il SR RAM S99 23R €O SMiroRilFe AW Bhdindthitib D!

sol vent at room

e

The medmm containing cells that had not migrated, was carefully asplrated from

‘above the filter and chscarded The filter was washed once with phosphate buffered sahne ,

~__(PBS) containing 5 mM EDTA to remove any adherent cells. Cells that had ngrated ,
107 thiough_ the filter were pelleted by centrifugation (300xg for 5 mms at room temperature)

and the filter removed and the supernatant transferred to each well of a 96-well plate
(Costar). The pelleted cells were lysed by the addition of 28 ul of PBS containing 0.5%

Triton x100 followed by two cycles of freeze/thawing. The cell lysate was then added to

the supcmatant The number of eosinophils migrating was quantified according to the
15  method of Strath et al., J. Tmmunol. .Methods 1985, 83,209 by measunng eosmophﬂ

~ peroxidase activity in the supernatant.

Compounds of the Examples were found to be antagonists of eotaxin mediated

human eosinophil chemotaxis if the concentration response to sotaxin was shifted to the

right of the control curve. Measuring the concentration of eotaxin required to give 50%

© 20 . chemotaxis in the presence or absence of compouﬁds enables the apparent affinity of the

compounds at CCR3 to be calculated, or the assay can be used to determine activity of

compounds at a set concentration of compound against a predifined conceniration of

eotaxin.

| Exampié ~ % inhibition at 3nM eotaxin
. + (1uM compound)

0 106

17 _ 103

- 45 - 102
46 ‘ 105
47 . 104
52 95




tenperature; and, b. heating the m xture so produced and
1, 2-dichl oro-4-fl urobenzene at a tenperature in the range 50-90C,
or at reflux of the solvent used. 2. A process as clained in claiml

- wherein the suitable base is an alkali netal C 10 al koxide. 3. A

N

Rt

process as claimed in claim2 rrﬁ ein the alkali metal is sodiumor
potassium 4. A process as cl ai in claim2 or 3 wherein the

suitable basg 138 en al Kali netal Totertiary al koxide. 5. A
- process'as clained in claiml, 2, or 4 where|n the suitable base

i s potassiumterts8 butoxi de or poti@gsi um 3, 7- dj et hyl - 3- oct-anoxi de.
6. A processi-as—ectai-reddin-—any-preceding clain wherein the sol vent
is an ether,|an d8dmatit sol vent 18F a m xturel of these solvents.

186 _ 104

192 ' . 103

197" ‘ 103

206 : 9

212 103

215 103

227 103

Example 237

Guinea-pig isolated trachea
(See for example, Harrison, R'W.S., Carswell, H. & Young, I M. (1984) European
5 I Pharmacol, 106, 405-409.) :
Male albino Dunkin-Hartley guinea-pigs (250g) were killed by cervical dislocation

and the whole trachea removed. After clearing the adherent connective tissue, the trachea

~was cut into six ring segments each three cartilage bands wide and then SuSpended in 205ml
organ baths containing Krebs-Henseleit solution of the following composition (mM): NaCl
10 117.6, NaHPO; 0.9, NaHCOs 25.0, MgSO, 1.2, KC1 5.4, CaCl, 2.6 and ghucose 11.1. The

C buffer was maintained at 37°C and gassed with 5% CO, in OXygen. Indomethacin (2.8 M)

was added to the Krebs solution to prevent development of smooth muscle tone due to the
synthesis of cyclo-oxygenase products. The tracheal nngs were suspended between two
parallel tungsten wire hooks, one attached to an Ormed beam isometric force transducer
15  andthe other to a stationary support in the organ bath. Changes in isometric force were
| recorded on 2-channel Sekonic flat bed chart recorders. |
Experimental protocols o | |
At the beginning of each experiment a force of 1g was applied to the tissues and

 this was reinstated over a 60 minute equilibration period until a steady resting tone was

20 - achieved. Subsequently, a cumulative histamine concentration effect (E/ [A]) curve was

e_onsn'ucted at 0.5 logyo unit increments, in each tissue. The tissues were then washed and

ap’pronﬁnateiy 30 minutes later, test compound or vehicle (20% DMSO) was added.
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20

histamine.
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Follomg an incubation period of 60 mmutes a second E/ [A] curve was performed to '

Contraction responses were recorded as a percentage of the first curve maximum.

~Data analysis

' Experimental E/[A] curve data were analysed for the purposes of estimating the

potencies (p[Aso] values) of hlstamme in the absence and presence of the test compound.

' Afﬁmty (pAz) values of test compounds were subsequently calculated using the followmg

equatlon . - BRI o o Co @%
| log(r-l) log[B] + pA; | -

‘ where r=[Alsoin prcsence of test compoundf [Alse in absence of antagonist and [B] is the

-concentration of test compound Compounds of the Examples were found to be H1 - -} %
a.ntagomsts ' ‘
Example 238 .

Histamine HI recept_br binding activity of compounds of the invention was

“assessed by competition displacement of 1nM [3H]-pyrilamine (Amersham, Bucks,

Product code TRK 6 08, specific activity 30Ci/mmol) to 2pg meinbra.nes prepared from
recombinant CHO-K1 cells eXpréssin’g the human H1 reccptor (Euroscreen SA, Bruséels
Belgmm product code ES-390-M) in assay buffer (50mM Tris pH 7.4 contammg 2mM
MgCl, 250mM sucrose and 100mM NaCl) for 1 hour at room temperature.

@&
Example | HI pKi /[1328_S] - - o \
T Y, o |
17 | 81
45 1.7
46 o 872
47 T 81
52 84
53 T8l
58 12
132 6.6
8% | 75
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Claims:

1. A process for preparing 4-(3,4-dichlorophenoxy)piperidine comprising the steps of:
a. reacting 4-hydroxypiperidine with a suitable base in a suitable solvent at room
temperature; and,
b. heating the mixture so produced and 1,2-dichloro-4-flurobenzene at a temperature in the

range 50-90°C, or at reflux of the solvent used.
2. A process as claimed in claim 1 wherein the suitable base is an alkali metal C.;¢ alkoxide.
3. A process as claimed in claim 2 wherein the alkali metal is sodium or potassium.

4. A process as claimed in claim 2 or 3 wherein the suitable base is an alkali metal C4.q9 tertiary

alkoxide.

5. A process as claimed in claim 1, 2, 3 or 4 whérein the suitable base is potassium fert-

butoxide or potassium 3,7-dimethyl-3-octanoxide.

6. A process as claimed in any preceding claim wherein the solvent is an ether, an aromatic

solvent or a mixture of these solvents.



