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DERI VATI VES Background of the Inventlon This invention relates to

ni cot i nam dwodems2é8t i ves that are selective inhibitors of phpepfgdicesiser ase
type 4 (PDE4) and the production of tunmor necrosins factor (TNF), and as
such are useful in the treatnent of respirayory, allergic, rheumatoid, body
wei ght regulation, 10 inflanmmatory and central nervous system di sorders
such as asthma, chronic obstructive pul nonary di sease, adult respiratory

di seases syndrone, shock, fibrosis, pulnonary hypersensitivity, allergic

rhinitis, atgpic dermatitis, psoriasi@_l__@ﬁi\,_gmml_gsheunatoid
arthritis, cachexia, crohn's disease, ulcerative colifls, arthritic

condi tions and other inflammtory di sedskgrougdgtipaloyention | ¢ - i nf ar ct
denentia, and AIDS. TIfhis invention rdiBes tb Midiidnide aérvetives |t Esie tsaleatwarewhm@rsnbf
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has been a target ( accor a
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to inproved dru herag More particul arl been recogni ze
i nhi bition of Pﬁ%heé'én"' '@éd"*ﬁsq WerRraive pefifis Sfth’\t'?lf“f"&ﬁ?f’étaﬁ? gth ?fé'ﬂ%%i‘f’@?"ryr%ﬁeé%&?e
and ai rway Snootdapmbisish, ﬁxulﬁ-@ifa’iéﬁalbﬂn&ma aﬁbu\ﬂ)s corrpounds that i nhi bit PDE4, but

whi ch have pgor activity aga ther d|n | bi ase
of 25 i1 it ory mRRARE Mk ek . MRkl ShinstPteerp B R Fesfpentortis
causi ng car di ovdwegdingr dieédses tirs n@amnaalst ieppertatyt btmatsf eod! d0 pRarcecduticab lcempdsitions

cloning has rev and diversity of PDE4 enzymes. It is now
known t hat ther gcagt?@m (S)%?%E%q Irjléc/t PDE4 isozymes (A, B, C and D), each

encoded for by a sepa¥irpeetheéerognitionribati eyclist afignesinedfi-phesnbate (GAMRIS Barintraceliular

material s SUQQe%TGCJnHQ‘ﬁeSE%&e mfﬂgiﬂén ngne ﬁ&?&%@‘@ﬁerﬁ&\é heé bdeira tbr@eﬁf@ﬁhé’dulﬁ%rﬁar@nd
Vmax's for sildml SISO AMP. ysis of tissue distribution of PDE4

nRNAs suggestd ta5eardinghe W%’%EW*GWE'S}'%@ ? GROGE PL USRS PRCesses - Mg paetly. distinct
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predom nantly P
inflammatory mediator release and airway smooth muscle relaxation. Thus, compounds that

inhibit PDE4, but which have poor activity against other PDE types, would inhibit the release of
25 inflammatory mediators and relax airway smooth muscle without causing cardiovascular effects
or antiplatelet effects.
Recent molecular cloning has revealed a complexity and diversity of PDE4 enzymes.
It is now known that there are four distinct PDE4 isozymes (A, B, C and D), each encoded for
by a separate gene. Kinetic studies of human recombinant materials suggest that these four
30 isozymes may differ in their Km's and Vmax's for hydrolysis of cAMP. Analysis of tissue
distribution of PDE4 mRNAs suggests that each isozyme may be localized in a cell-specific
pattern. For example, unlike human skeletal muscle human peripheral blood leukocytes do not
express PDE4C message, and guinea pig eosinophils express predominantly PDE4D
message. The structural and distribution diversity of PDE4 isozymes offers an opportunity to
35 discover an isozyme selective inhibitor that blocks the function of inflammatory cells only.
Using PDE4D isozyme selective inhibitors, we have demonstrated that the PDE4D isozyme
plays a key role in regulating the activation and degranulation of human eosinophils. In a
primate model of asthma, PDE4D isozyme selective compounds inhibit antigen-induced
pulmonary eosinophilia. Therefore, by selectively blocking the D isozyme, PDE4D inhibitors
40  exhibit reduced side effects and retain anti-asthmatic (anti-inflammatory) efficacy.



message. The structural and distribution diversity of PDE4 isozynes offers
an opportunity to 35 di scover an isozyne selective inhibitor that bl ocks
the function of inflammtory cells only. Using PDE4D isozyne sel ective
inhibitors, we have denonstrated that the PDE4D i sozyne plays a key role in
regul ati ng MW®9852¢8vat i on and degranul ati on of human eosi nopRCT4ABIS0A315
primate nodel of asthma, PDE4D i sozyne sel ective conpounds inhibit

anti gen-induced pul nonary eosi nophilia. Therefare, by selectively bl ocking
the D isozyme, PDE4D inhibitors 40 exhibit reduced side effects and
retain anti-asthmatic (anti-inflanmmatory) efficacy. -2- 5

Summary of the Invention The present invention relates to a conmpound of the
formula [err]5or the pharmaceutical ly acumpk gbritio her eof , wherein the
broken |ine represent bond ﬁ]SOOFl, nisoO
or 1. 0isO 1,2 3 cr e%pesgﬁggvgﬂ%ﬁre%gesl?ﬁ? co:[npg dBQJf%Egomula

risQ1,2,3,or4; t isOor 1; Ais oxygegs NH or

SoF e

| fur5 B is aoxygen or NH

D is oxygen or NR9, wherein RO is hydr )gen or [¢rr] 20 is [err]
0O, NHor S(Oferr] wherein a iR, 1 of 2;{ Rer fdr ogen, rr] [err]
or a saturated or unsaturated cyclic o ijcycli ) het erjo lic grloup;

ifc
(D),
0

Evclli c or
(B),

L. —Jm

wherein said saturated Rr unsat
(C3-C7) heterocyclic

Re N E(CH,),R?
|
(O)
or the pharmaceutically acceptable salt thereof, wherein the broken line represents an optional
double bond;
10 misOor1;
nisOort,
0is0,1,2,30r4,
pisOor1;
gis0,1,20r3;
15 ris0,1,2, 3 or4;
tisQor1,

A is oxygen, >NH or sulfur;

B is oxygen or NH;

D is oxygen or NR®, wherein R® is hydrogen or (C,-Cq)alkyt;

20 E is CH,, O, NH or S(0), whereinais 0, 1 or 2;

R' is hydrogen, (C,-Cglalkyl, (Cs-C;)cycloalkyl, (Cs-C;)cycloalkenyl, (Cg-Cio)aryl,
bridged(C;-Cg)bicycloaikyl or a saturated or unsaturated cyclic or bicyclic (C;-C;)heterocyclic
group,

wherein said saturated or unsaturated cyclic or bicyclic (Cs-C;)heterocyclic

25  group contains from one to four heteroatoms independently selected from the group consisting of
oxygen, suifur, nitrogen and NR®, wherein R? is as defined above;

wherein said R' cycloalkyl, cycloalkenyl, cycloalkanone, aryl, bicycloalkyl and

heterocyclic groups are optionally substituted by one to three substituents independently

selected from the substituents consisting of halo, cyano, carboxy, amino, nitro, hydroxy, (Cs-

30  Cglalkyl, (C,-Cglalkaxy, (C4-Cy)eycloalkyl, hydroxy(C,-Cealkyl, hydroxy(C;-Cg)alkylamino, (C;-

Cq)alkoxy, diflucromethyl, trifluoromethy!, difluoromethoxy, trifluoromethoxy, (Cs-Cg)acyl, (Cy-



25 group contains fromone to four heteroatons independently selected
fromthe group consisting of oxygen, sulfur, nitrogen and NR9, wherein RO
is as defined above; wherein said Rl cycl oal kyl, cycl oal kenyl

cycl oal kanon,goggggﬁks bi cycl oal kyl and heterocyclic groups arep®pigoRdgdisy
substituted by one to three substituents independently selected fromthe

substituents consisting of halo, cyano, carboxy, am no, nitro, hydroxy,
(G- 30 [err] C6)al koxy, difluoronmethyl, tri fPuororret hyl ,

di fl uoronet hoxy, trifluoronethoxy, [err] -3- [err] [err] am nosul f onyl ,
[err] or a saturated or unsaturated cyclic or bicyclic (C3-C7) heterocycle;
wherein said gat t | o r

C7) het erocycl e 31385‘%”%9‘&@[1 &5 %E@&@ CC% fﬁilérﬁmc? c@)é‘&{d gm"’ﬁcf Egaik HNA (C ?)
bi cycl oal kyl and((ﬁe?éﬁ'@@ytﬂ’r@to)i@mmogﬂ emrbé '@tlaﬁ“np?ltb‘ﬁ%méatsaiumt?dror unsaturated

het er oat ons mdeapcmj@,r@, M,cg%kgpﬁe@go gem the group consisting of oxygen
sul fur, nitrogen and , Wherein I's as defined above, and where

in
het erocycl es are opti onal |y sub¥heelt &jd pseiyped 1 {RTAbEateY, beClc lPénP'§y°"° (C3

i ndependent |y sebgaétadcﬁcracmdﬂﬁbm orcseam cyawn@pmroaménynayr ﬁb)tcroﬁlkylhydihéle?ycychc
[err] drfluorgrreth jf uoro

trif
orr]- 15 " (81T pRverelin eSS HeesrPin A P Sasp b MG gRard o
al koxy or cycl oabrkygén sulfus, inittogerdrg NRY, verereih R ieay c}emeytzlbowd lapd whe{rgmtheaﬂeteemydles

aryl, bicycloal k tgedstug&ﬂ.ﬁé/acﬂy' o(ﬁe fﬂ%@%u@%@grﬁ%hh%%énﬁy Ll Bagehrom alo, f: ano,

|ndependently su Stl one’to ree S strtuents 1 n
sel ected from halcarboaoammccp@mdwdrear Bb)@s Jalkinhyseoxy (Ri-Eelakyl, H9d€dad§pxy.[(§r€§)atkylthlo

Clerr])al kyl t hi oginghirdchetyi, qrms.lamlemyut a.ﬂJoLerraray?ttﬁmmméh&yu ENOREY-C o)aryl, (Co-
trifluoromet hoxy, [ ot dnd S, ¥C = X\mo C -C alk ] amrXo (l,;-C al Isulfonyl
[err]) heter oéPyI Ce)acylamino, (Cy- )acy OXY- 1 Cs)a"(}"a ((C+-Colalkyl), ( s)alky yh
aminosulfonyl, (C,-Cs)alkylaminosulfonyl, ((C-Ce)alkyl),aminosulfonyl or (C,-Cg)heteroaryl,
wherein said alkyl, alkoxy or cycioalkyl substituents on said R!
cycloalkyl, cycloalkenyl, aryl, bicycloalkyl and heterocyclic groups are optionally further
independently substituted by one to three sub-substituents independently selected from halo,
20 cyano, carboxy, amino, nitro, hydroxy, (C+-Cglalkyl, hydroxy(C,-Ce)alkyl, (C4-Ce)alkoxy, (Cs-
Ce)alkylthio, difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (Cy-Cglacyl, (Ce-
Cio)aryl, (C,-Ce)acylamino, (C,-Cg)acyloxy, (Cs-Cg)alkylamino, ((C,-Ce)alkyl);amino, (Cs-
Cs)alkylsulfonyl, aminosulfonyl, (C;-Ce)alkylaminosulfonyl, ((C;-Ce)alkyl),aminosulfonyl or (C,-
Co)heteroaryi;
25 or said R' cycloalkyl, cycloalkenyl, aryl, bicycloalkyl and heterocyclic groups are
additionally optionally independently substituted with from one to three substituents of the
formula

0O
-

wherein R™ is hydrogen, (C,-Cgalkyl, (C,-Ce)alkoxy, (C5-Cy)cycloalkyl, (Ca-
30 C,)cycioalkenyl, (Cs-Cyo)arylamino, (Cg-Cig)aryl, bridged(C,-Cy)bicycloalkyl or a saturated or

?

unsaturated cyclic or bicyclic (C5-C;)heterocycle;
wherein said R'™ saturated or unsaturated cyclic or bicyclic (Cs-
C,)heterocycle contains from one to four hetercatoms independently selected from the group
consisting of oxygen, sulfur, nitrogen and NR®, wherein R® is as defined above;
35 wherein said R' alkyl, alkoxy, cycloalkyl, cycloalkenyl, aryl,
bicycloalkyl and heterocycle groups are opfionally substituted by one to three substituents
independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (Cy-Ce)alkyl (Ci-



25 or said R err] cycloal kyl, cycl oal kenyl, aryl, bicycloal kyl and
het erocyclic groups are additionally optionally independently substituted
with fromone to three substituents of the fornula [err] wherein [err] is
hydrogen, [err] 30 C7)cycl oal kenyl, [err] or a saturated or unsaturated
cyclic or bWOARIPES( C3- C7) heterocycl e; wherein said [err] saRGHEOYA033?
unsaturated cyclic or bicyclic (C3- C7)heterocycle contains fromone to
four heteroatons independently selected fromt#e group consisting of
oxygen, sulfur, nitrogen and NR9, wherein RO is as defined above; 35
wherein said [err] alkyl, alkoxy, cycloal kyl, cycloal kenyl, aryl,

bi cycl oal kyl and heterocycle groups are optionally substituted by one to

t hr ee subst i Buefslkprydefefdersiobiyls bydsotyE-Coatyh Hnwrw(%%)a&ylamiao.b(ﬁﬁ‘ﬁs)m*WO,

nitro, hydroxy, glagdrbhethyi, trufﬁ)oroﬁnethqu ﬂoFo‘r)emokyp}?Muorén% q)(é)lé &%@t t%ﬂﬁ)agﬁé}ﬁu]o

di f1 uoronet hyl, trifluoro uor onet
[err]acyl ani no, (?'e?q)ﬁc‘/'efyer r 5%1%?lkﬂﬁm'ﬁ63ul f(%ﬁ)a|kld)eaﬂa"% at ulainegkifervl, (G-

unsat urated cyclg,fik fwém.hbsfamm 6r d BfuFed¥? BrBiumtetidldic s.a&dya@t(@act: ?Jéte%?c?é ur at ed
cyclic or bicyclic [err] 10 het er o éfle contains from one

het er oat oms i ndependent |y sel ect ed FinGRY geHrated gf yngpturaien cycie enPigyrig (C+-Cr)
NR{err], whettei melefbcycte antate fromede abiourtheterdaingiintiependerttp t@eaniyfoimeoxygen, sulfur,

optlonally subs e §r ot.O _th S ti t endentl
sel ected from htéjltrto,bléncgnac}r?gR @{ryf)gy%, 'sar%E n‘%F Hi%"’S‘Zﬁ' \'&u’eﬁrmo%e Fe I'sky‘ft'g?'n"’]"%,
di f | uor onet hyl , svhstllmedcbv Gomohg/to, thrd@ Subgtifventesiodependently Iseledte,d)‘romﬂmmoww- daeboxy]

ther el h°L b S U e i, (LR SR dENG b L hsopty
al koxy, cycl oal mefewf daflura@ﬁwhyl QF%PF°’"@31°?SX/(S’I'“B%(P'R9‘F°’% EReeet degebipat, (
groups are ogti @aklidmino, (C,-Cslacyloxy, (C,-Celalkylamino, ((C,-Cs)alkyl),amino, (C-Cealkylsulfonyl,
aminosulfonyl, (C,-Ce)alkylaminosuifonyl, ((C,-Cg)alkyl),aminosulfonyl or (C,-Cg)heteroaryl,
wherein the alkyl, alkoxy or cycloalky! substituents on said R'
alkyl, alkoxy, cycloalkyl, cycloalkenyl, aryl, bicycloalkyl and heterocyclic groups are optionally
substituted by one to three substituents independently selected from halo, cyano, carboxy,
20 amino, nitro, hydroxy, (Ci-Celalkyl, hydroxy(C-Cg)alkyl, (C;-Cg)atkoxy, (C;-Cglalkylthio,
difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (Cy-Cg)acyl, (Cg-Cyp)aryl, (Cy-
Ce)acylamino, (C,-Cg)acyloxy, (C,-Cg)alkylamino, ((C4-Celalkyl),amino, (C,-Cg)alkylsulfonyl,
aminosulfonyl, (C;-Cg)alkylaminosulfonyl, ((C,-Cg)alkyl),aminosulfonyl or (C,-Cg)heteroaryl;
or R is a group of the formula
25

whereinuis 0 or 1; and
G, J, K and L are each independently oxygen, sulfur, nitrogen, NR®, wherein R® is as
defined above, carbonyl or CHR'®; wherein the dashed lines represent optional double bonds
30 and where it is understood that when a double bond exists between G and J, Jand KorKand L
that R® is absent, >CHR™ is >CR"® and G, J, K or L cannot be carbonyl; wherein R'® is hydrogen,
halo, cyano, carboxy, amino, nitro, hydroxy, (C,-Cglalkyl (C;-Cg)alkoxy, {(Cs-C;)cycloatkyl,
hydroxy(C4-Cg)alkyl, hydroxy(C,-Cg)alkylamino, (C,-Cg)alkoxy, difluoromethyi, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, (C4-Cglacyl, (C,-Cg)acylamino, (C,-Cg)acyloxy, (C,-
35 Cg)alkylamino, ((C,-Cg)alkyl),amino, aminosulfonyl, (C,-Cg)alkylaminosulfonyl, or a saturated or
unsaturated cyclic or bicyclic (Cs-C;) heterocycle containing one to four heteroatoms

independently selected from the group consisting of oxygen, sulfur, nitrogen and NR® wherein



substituted by one to three substituents independently selected from hal o,
cyano, carboxy, 20 am no, nitro, hydroxy, [err]al kylthio, difluoronethyl,
trifluoronmethyl, difluoromethoxy, trifluoronethoxy, [err] C6)acylam no,

[err]al kyl sylfgaa¥dgg am nosul fonyl, [err]heteroaryl; or [err]ptmispsponsp of
the formula 25 [err] wherein uis O or 1; and G J, Kand L are each

i ndependent |y oxygen, sulfur, nitrogen, NR9, wigerein RO is as defined
above, carbonyl or CHR[err] wherein the dashed |ines represent optional
doubl e bonds 30 and where it is understood that when a doubl e bond exists
between Gand J, J and Kor Kand L that RO is absent, [err] and G J, K or

L cannot be gar e | r A
nitro, hydr O;Sy, l?ferr ycl oa+r{<3 %Eﬁfy a%é}deh?ogngpﬂﬁeaétag?lltm Qp&ye R0,
trifluoromethyl sul@ﬁumlentérlm@wé%w seleped |figer tﬁ*ﬁat%’t‘n@y carpexy; pmigg, nitro, hydroxy, (Cy-
C6) al kyl ami no,  [cefak ualrlwﬂoﬁmmwyf O(G?Lbs)alﬁﬁ’xy, (T JkphRd amnorumm;umran@dnemy[

hdependent| §y§'a'm§ei%m$ R A N AN T L

Eg ': (ra (r)ggncﬁgd_ SNRgc:1 %))ﬁgﬁmho ~(,-Co)alkyl¥mins ascdeg)alkysdlfmwovtei;zmﬁ{lf?yh s afCa+

i ndepenéentl S Smgﬁ'wgugﬁqyﬁ?Fb&gévgﬁﬁxnog@&%%&héa’ﬁ?% Fﬁi} nitro, hydroxy,

(Clerr]]- Cerr])alkyl, [err]alwhererhsaid R@ialkyluairomyret ¢Y9balk}ﬂ ﬁlﬂﬁstitm#étmwna“y

g Imf ngLlo;rg;hlox%su%ﬁ AJJ?V Bq@tohﬂ%’SUF-ﬁ *at?n%rgoegé&ﬁ?nﬂ{( %E'E&t@&eﬂ%%g g@ﬁb carboxy.

wher ei n salé R1 Gamind y hitro, a [hkasRxy, o@-@y)é'K%thKWPXY&&Fﬁ/‘Y'ue( §s)éﬂ“§‘y*odpl' 8@%”%"9“

i; gﬁ E) it g; reglo)tzy WiRiofometnlpl BifluciemRsiyl, lidEstbRethdky aRfBRRRINbY, 8 laRkad(d, oariAla,
g/ Ce)acylamino, (C;-Cg)acyloxy, (Ci-Cealkylamino, ((Cy-Cg)alkyl),amino, (C;-Ce)alkylsuifonyl,

aminosulfonyl, (C4-Cg)alkylaminosulfony!, ((C,-Ce)alkyl),aminosulfonyl or (C,-Ce)heteroaryi;

wherein each R% R® and R* is independently hydrogen, hydroxy, halo, cyano, carboxy,
nitro, amino, (C,-Cg)alkylamino, ((C,-Ce)alkyi),amino, hydroxyamino, (C-Ce)alkyl, hydroxy(C,-
Ce)alkyl, or a group of the formula

0
I
20 N R10
wherein R is as defined above;
or R? and R® can be taken together with the carbon to which they are attached to form
a carbonyl group or R? and R® taken together with the carbon to which they are attached form
a (C;-Cy)cycloalkyl ring;
25 orwhenmis1,nis4,ois1andpis 0, A and R? can be taken together to form a group

of the formula

wherein the broken lines represent optional double bonds and g, A, B, R', R® and R* are as
defined above and when a double bond contains the carbon atom to which R? is attached then
30 R%isabsent;
orwhenmis ,nis1,0is 1andpis 0, Aand R? are taken together and R® and

IR k -R' are taken together to form a group of the formula



am no, nitro, hydroxy, [err] alkylthio, difluoronethyl, trifluoronethyl,

di fl uoronet hoxy, trifluoronethoxy, [err] 15 d er])acyl am no,
[err]al kyl sul fonyl, am nosul fonyl, [err]heteroaryl; wherein each R2, R3 and
R4 is independently hydrogen, hydroxy, hal o, cyano, carboxy, nitro, am no,
[err]al kyl , Wa8148368( Cerr]- C6)al kyl, or a group of the for nEfFHIBIGLO31S
[err] wherein RL1O is as defined above; or R2 and [err] can be taken
together with the carbon to which they are att#&ched to form a carbonyl
group or R2 and R err] taken together with the carbon to which they are
attached forma (C3-C7)cycloal kyl ring; 25 or when mis 1, nis 1,
oisi and pis 0, A and R can be taken together to forma group of the

formula [err] wherein the broken |ines repgrese gpti onal doubl e bonds and
g, A B, [err] are as defined above and bI e bond contains the

carbon atomto which R3 is attached th N ReA's absent; or when mis 1,
nis 1l ois 1 and pis 0, A and R2 areztaken together and R 3and [err] are
taken togethet to forma group of the formula - 6- err] is a saturated
or unsaturated cycli cR’ds alsatysatedior uisaBraBR) ¢yelicer Gisyalie (Q;%}hete@cx@%efaw%'%

to four heteroat VRS, t: SR sedcid Rim S BulfuS Hitrbdsh and NRP, Q@Rfein
and NR9, wher ei n&%go {Iog as defi n”léddé':)abovg;s Wﬁerei n&?% rogeh.a

. 9. . ¢ | "he heterocycljc grqup is
optional |y substRti¢seeefipgd @h?ée»ﬂ@eﬁeﬁrt%heé%f%‘flictg[ﬂugHﬁ@t'?’}?beﬂ‘gﬂ@# Wﬁgg? EE Ced
from hal o, cyanogn&iitdh®X MdepaRdentl; sékdiddOfronh Yiglt,02¢no, (cafbexyt Jaminb0 nitro, hydroxy, (Cy-
E CH Lﬁ'r E%{h&? ;,fclzslfaﬁ{yf ]r(?%%u{%{,f(b;{g;ﬁ? L RIRA Y croxilc-EY Qi TR, Moy, difiuoromethyl,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, (C4-Ce)acyl, (C4-Ce)acylamino, (C,-Cg)acyloxy,
(C4-Cg)alkylamino,  ((Cs-Ce)alkyl)amino, (Cy-Ce)alkyl-NH-(C=0)-,  ((C4-Celalkyl)-N-(C=0)-,
aminosulfonyl, (C,-C)alkylaminosulfonyl, or a saturated or unsaturated cyclic or bicyclic (Cs-
Cpheterocycle containing one to four heteroatoms independently selected from the group
15  consisting of oxygen, sulfur, nitrogen and NR®, wherein R® is as defined above;
wherein the heterocycle substituent on said R® saturated or unsgturated cyclic
or bicyclic (C5-C;)heterocyclic group is optionally substituted by one to three substituents
independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (C4-Cglalkyl,
hydroxy(C,-Celalkyl,  (C¢-Ce)alkoxy,  (Cy-Cealkylthio,  difluoromethyl, trifluoromethyl,
20 difluoromethoxy, trifluoromethoxy, (Cq-Ce)acyl, (Cs-Cio)ary!l, (Cs-Ce)acylamino, (C4-Cg)acyloxy,
(C4-Cq)alkylamino, {(C4-Cg)alky!),amino, (C4-Cg)alkylsulionyl, aminosulfonyl, (Cs-
Cq)alkylaminosulfonyl, ((C4-Cs)alkyl),aminosulfonyl or (C,-Cq)heteroaryl;
wherein the alkyl, alkoxy or cycloalky! substituents on said R® saturated or
unsaturated cyclic or bicyclic (C,-C;)heterocyclic group, are optionally substituted by one to three
25  sub-substituents independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (Cs-
Cg)alkyl, hydroxy(C,-Ce)alkyl, (C,-Cg)alkoxy, (C4-Ce)alkylthio, diffuoromethy!, trifluoromethyl,
diflucromethoxy, trifluoromethoxy, (C,-Ce)acyl, (Ce-Cio)aryl, (C1-Ce)acylamino, (C4-Cg)acyloxy,
(C4-Cg)alkylamino, ((C+-Cg)alkyl),amino, (C4-Cg)alkylsulfonyl, aminosulfonyl, (Cy-
Cq)alkylaminosulfonyl, ((C-Cg)alkyl),aminosulfonyl or (C,-Ce)heteroaryl;
30 or said R® saturated or unsaturated cyclic or bicyclic (C5-C;)heteracyclic group is

additionally optionally substituted by a group of the formuta
0O

-

wherein R is as defined above;

or R® is a group of the formula



am nosul fonyl, [err] or a saturated or unsaturated cyclic or bicyclic (C3-
C7) heterocycl e containing one to four heteroatons independently sel ected
fromthe group 15 consi sting of oxygen, sulfur, nitrogen and NR9, wherein
[err] is as wigbsmees above; wherein the heterocycle substitueycpposfies
[err] saturated or unsaturated cyclic or bicyclic (C3-C7)heterocyclic group
is optionally substituted by one to three substituents independently

sel ected from hal o, cyano, carboxy, amno, nitro, hydroxy, [err] [err] 30
or said R err] saturated or unsaturated cyclic or bicyclic [err] group is
additionally optionally substituted by a group of the fornmuta [err] wherein
R10 is as defined above; or Rerr] is a group,of the formula [err]
wherein [err] are each substituents independéhtly selected fromthe group
consi sitng of hydrogen, halo, cyano, carldxy,l amR8, nitro, hydroxy, [err]
[err] bicyclic [err] containing one to fo groat ons i ndependent |y

sel ected from oxygen, sulfur, nitrogen and wherein RO is as defined
above, and wherein said 15 heterocych:s' opftopd?f | y substituted by one
to three substituents independently selected |fromthe group consisting of
hal o, cyano, c¢arboxy, amino, nitro, hydroxy, R'érr] [err] wherein [err] is
as defined abdve; wherein the alkyl, alkoxy or cycloal kyl groups of said
[err] 25 and [err] ¥P&EBR afe’ Bpt Romad Ry asegrehisubativgnts yndepradendly selpaed from
substituents i ndgpegel@nédnyisi |cﬂ¢1ja}dgé‘n,f RAD, NGhRd, cBYBYO amind! RO YhyddRY, 10,-Cy)alky!
nitro, hydroxy, {err

C,—Cslalllo%;.r ](03-8;){; cloLlEyrl,r]hydroxy (C4-Celalkyl, (C,-Cglalkoxy, difluoromethy!,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, (C,-Cglacyl, (C,-Cg)acylamino, (Cg-Cyp)alkyl-
10 (C=0)-NH-{C=0)-, (Cq-Cyo)aryl-{C=0)-NH-(C=0)-, (C,-Cq)acyloxy, (C;-Cg)alkylamino, ((C,-
Celalkyl)amino, (C,-Cglalkyl-NH-(C=0)-, ((C,-Cg)alkyl),*N-(C=0)-, aminosulfonyi, (C,-
Ce)alkylaminosuifonyl, ((C,-Cg)alkyl),aminosulfonyl or a saturated or unsaturated cyciic or
bicyclic (C4-C;)heterocycle containing one to four heteroatoms independently selected from
oxygen, sulfur, nitrogen and NR®, wherein R® is as defined above, and wherein said
15  heterocycle is optionally substituted by one to three substituents independently selected from
the group consisting of halo, cyano, carboxy, amino, nitro, hydroxy, (C;-Cg)alkyl, hydroxy(C,-
Celalkyl, (C4-Cglalkoxy, (C,-Cs)alkylthio, difluoromethyl, trifluocromethyl, difluoromethoxy,
trifluoromethoxy, (C,-Cglacyl, (Cg-Ciolaryl, (C,-Cg)acylamino, (Cs-Cglacyloxy, (Cs-
Cg)aikylamino, ({C4-Cg)alkyl),amino, (C-Cg)alkylsulfonyl, aminosulfonyl!, (Cy-
20 Cg)alkylaminosulfonyl, ((C,-Cg)alkyl),aminosulfonyl or (C,-Ce)heteroaryl;
or R" R'%, R™, R and R'® are optionally independently a group of the formula

O

A

R10
wherein R is as defined above;
wherein the alkyl, alkoxy or cycloalky! groups of said R'', R"?, R"®, R™
25 andR® groups are optionally substituted by one to three substituents independently selected
from halo, cyano, carboxy, amino, nitro, hydroxy, (C;-Cs)alkyl, hydroxy(C,-Cgalkyl, (C,-
Cg)alkoxy, (C,-Cglalkyithio, difluoromethyl, trifluoromethy!, difluoromethoxy, trifluoromethoxy,
(Ci-Celacyl, (Ce-Cyo)aryl, (Cy-Cglacylamino, (Cs-Cg)acyloxy, (Cs-Ce)alkylamino, ((Cy-
Ce)alkyl),amino, (C;-Cg)alkyisulfonyl, aminosulfony!, (C,-Cg)alkylaminosulfonyl,  ((C,-
30  Cg)alkyl),aminosulfonyt or (C,-Cg)heteroaryl;
or R'? and R™ can be taken together with the carbons to which they are

attached to form a group of the formula



attached to forma group of the formula -8- 5
[err] wherein u, G J, Kand L are as defined above; [err] are each
i ndependent |y hydrogen, hal o, cyano, carboxy, am no, nitro, hydroxy,

[err]al kylthio, difluoronethyl, trifluoromnethyl, difluoronet?§ﬁ§P
trifluor onYAB4P268 err]acyl anino, 10 [err] CB)al kyl ami nosul® 800343 11

heteroaryl; or [err] nmay be taken together with the carbons to which they
are attached to forma fused bicyclic ring of % he formula R6 [err] 15
wherein the dashed |ines represent optional double bonds; and M P. Qand T
are each independently oxygen, nitrogen or [err] is hydrogen or [err] with

the proviso thatwhen mis 1; nis 1; ois 1, p1is O gisO; ris0; Ais

1phenyl substituted by

ang- R5 i s phenyl optionally
RiSpust be at 20 |east di
nmet hoxy or halo; wth the

oxygen, Bis NHi R2 and R3 are hydrogen; R iR
met hyl , methoxy, chloro or fluoro; E is Q¥
substituted by one or two fluoro or chloro;
- substituted by substituents other than nef
proviso that when t is one that the co:};?e v arda | is a zwiterionic
N oxide, with the proviso that adjace positions-defined by G J, Kand L
cannot both be defined by oxygen; and 25 R with the proviso that
when the broRen line of fornula | represents a double bond, pis 0 and R3

i s absent. The ter m wherkiph.'G, Jak angsleate pedefiped abgyfl ess ot her wi se i ndi cat ed,

i ncl udes saturated mMRAGQVaLRNE® LY bACREDRRAIhHhyeRIgE, M) &ans ldadoghamino, nitro,

branched or cyclic noieties or conbinations thereof. , .
Y hydroxy, (C4-Cglalkyl, hydroxy(C,-Cgalkyl, (C1-83)§kow, (C4-Cg)alkylthio, difluoromethyt,

trifluoromethyl, difiuoromethoxy, trifluoromethoxy, (C,-Ce)acyl, (Ce-Cio)aryl, (C4-Ce)acylamino,

Q)

10 (Cs-Ce)acyloxy, (C4+-Cg)alkylamino, ((C,-Cg)alkyl),amino, (Cy-Cg)alkylsuifonyl, aminosulfonyl, (Cy-
Cg)alkylaminosulfonyl, ((C,-Co)alkyt),aminosulfonyl or (C,-Co)heteroaryl;
or R” and R® may be taken together with the carbons to which they are attached to form

a fused bicyclic ring of the formula

Rs
M
CT o
Q.. =
T N
15 wherein the dashed lines rep'resent optional double bonds; and M, P, Q and T are

each independently oxygen, nitrogen or CR" wherein R" is hydrogen or (C-Ce)alkyl;
with the proviso thatwhen mis 1, nis 1; 0is 1, pis 0; g is 0; ris 0; A is oxygen, B is NH;
R? and R® are hydrogen; R' is phenyl substituted by methyl, methoxy, chloro or fluoro; E is
oxygen and R® is pheny! optionally substituted by one or two filuoro or chloro; then R' must be at
20 least di - substituted by substituents other than methyl, methoxy or halo;
with the proviso that when t is one that the compound of formula | is a zwiterionic N-
oxide,
with the proviso that adjacent positions defined by G, J, K and L cannot both be defined
by oxygen; and
25 with the proviso that when the broken line of formula | represents a double bond, pis O
and R® is absent.
The term "alkyl", as used herein, unless otherwise indicated, includes saturated
monovalent hydrocarbon radicals having straight, branched or cyclic moieties or combinations

thereof.



above. The term"aryl", as used herein, unless otherw se indicated,

I ncl udes an organic radical derived froman aromati c hydrocarbon by renoval
of one hydrogen, such as phenyl or naphthyl, optionally substituted by 1 to
3 substituemwgogghested fromthe group consisting of fluoro, p&tpER00349
trifluoronethyl, [err]aryloxy, trifluoronethoxy, difluoronethoxy and

[err] CB6)alkyl. The term"a saturated or unsatu5ated cyclic or bicyclic
[err] heterocyclic group containing as the heteroatomone to four of the
group consi sting of oxygen, sulfur, nitrogen and NR9 wherein [err] is as
defined above"', as used herein, unl ess ot her wi se I ndi cated, includes but

is 15 not lgmted tfe @ “éﬁ{]kyﬂ' W lised th%?efnat?%'g%éy;s-%wy roups r@}eﬁ%d%‘?r“{s%%leu

t et rahydr opyranyl, pyrany yranyl, aziri
met hyl enedi oxyl , aboyR- onenyl, i soxazol i dinyl, 1,3-oxazolidin-3-yl,

ilsgt hi azol : dij_n}” 1 ﬁ'rettEﬂnﬁ%Rﬁ"l 44 d%e@{\éhfém unﬂesﬁotﬂé’rw%é@{dicgiea ifciidks an organic radical
L D L P et SRR A g e e
EL eg r ahydr (r)]t gl a(cjil ﬁﬂlbﬁﬂ}ﬂ'l submﬂﬂtpdnw i n:yé subétmﬂenfs%bre&bd'ddsrﬁd'ie@d»un c3n§dtmg of ﬂﬁoro chtor?
t et r ahy i a in- [ aze chro
furyl, thi en§/ °5’zm 0 ﬂg" ( )g@%%é (8 é@%fy%%lz Sﬁﬁﬁ%’“ oﬁoldwmorf'%tg%ézﬁr@%

pyrrol yl, tri azoﬂDsya“syl t et razol yl, im dazol yl, 1,3, 5-oxadi azol yl,

1,2, 4- oxadi azol yl, 113&35?%39' kel or Jnjsatﬁraég PJcﬁcg ﬁ%ﬁ{/&g 03-0731 heterocg/cuc group

1, 2, 3-t hi adi azol yI thia azol
pyridazinyl, 1, zcomtatnm@zltmeter@tozn Qﬂet{J rfquazf thﬁ/QTOUDlCUBS'SUDEIO @WD?WFU"UF nitrogen and

pyr azol of 3, 4- bj pygs me&m R® .sbélmhécmdoveﬂpssqrsédmyh ’unﬂk'sf étﬁ%lmse fdidateh, méﬂaé% batts
[ 1Jpyrindinyl, benzo[bjthio dro-qui nol i n-3-y

benzoxazol yi } 15 1S iited 219 W’m"‘ﬁ%" teHéWi’B’f”rﬁ?’Hldl aﬂ'BY@f”ra”%eWY?WSPﬁY%'%I 9¥’aﬂyl
benzi soxazol yI thiopyearg/l, m.daml@dranyl hbthwamtm&hecmydmenyls 0§dxm:p}nt1lmds)¢kohdm-3-yl

benzofuranyl L SSHEBARANE VLB ooy PRI 1o MR

benzoxazi nyl . Rhiefnemhdiiny, h@%&aMWnazm-i’r Wi et Stetrohyttothjdzin-3- i etatydhydrothiadiazinyl,

thi az ol yl', oxaz %Xv’phohhﬁ O%%%%M’hmdé;lg -2 § t@tfghgi&géﬁ#] ﬂy{e{ﬂﬁhmaggﬂgf ﬁg&gi 'éAé

or indolyl. 30 erein nles
i ndi cat ed, i A%l ueheamanyl B dhienyb thiazaly, gl@ﬁ@iyél’soﬂt'ﬂzﬁ*ﬂl exareh) ispraradil.rpyrolylstriazolyl

al kyl, al koxy, afelfdzolyRfinfibadolyl |1, D @I RN, kviz @Jéi(adﬁaﬁéiyit hl@ 3tdiédi§zolyla|1'9}’5’thla&’ézolyl
"aryl" are as def] n?d above. The t her ei I ncl

ed ude
O acyl groups whbfdi '}'Pd‘aé?,jvi 12 4 gua&@;qlﬂ] é)dné:y}/ pyr|n¥ dy, pyrazmyt pyndazmyl 1, 2 4- tnazmyl 1 2 3-
triaziny!, 1,3,5-triazinyl, pyrazolof3,4-bjpyridinyl, cinnolinyl, pteridinyl, purinyl, 6,7-dihydro-5H-

[1]pyrindinyl, benzo[bjthiophenyl, 5, 6, 7, 8-tetrahydro-quinolin-3-yl, benzoxazoly!, benzothiazolyl,

25 benzothiadiazole, benzisothiazolyl, benzisoxazolyl, henzimidazolyl, thianaphthenyl,
isothianaphthenyl, benzofuranyl, isobenzofuranyl, isoindolyl, indolyl, indolizinyl, indazolyl,
isoquinolyl, quinolyl, phthalazinyl, quinoxalinyi, quinazolinyl and benzoxazinyl. Preferably,
heterocyclic refers to furyl, thienyl, thiazolyl, oxazolyl, isoxazolyl, 1,2,3-thiadiazolyl, pyridyl,
benzoxazolyl or indolyl.

30 The term "acyl”, as used herein, unless otherwise indicated, includes a radical of the
general formula RCO wherein R is alky!, alkoxy, aryl, arylalkyl or arylalkyloxy and the terms
"alky!" or "aryl" are as defined above.

The term "acyloxy”, as used herein, includes O-acyl groups wherein "acyl" is defined
above.

35 The compound of formula | may have chiral centers and therefore exist in different
enantiomeric forms. This invention relates to all optical isomers and sterecisomers of the
compounds of formula | and mixtures thereof.

Preferred compounds of formula | include those wherein mis 1; nis 4;0is1; pis 0; qis
0; ris 0; A is oxygen or nitrogen; B is NH; R? is hydrogen or (C;-Ce)alkyl; R® is hydrogen; R' is
40 (Cg-Cyplaryl, (Cs-Cylcycloalkyl or a saturated or unsaturated, cyclic or bicyclic (C;-C;)



above. 35 The conpound of fornula | may have chiral centers and
therefore exist in different enantiomeric forns. This invention relates to
all optical isonmers and stereoi somers of the conpounds of formula | and

m xtures thereof. Preferred conpounds of fornula I include those wherein m
is 1, n isWO9%MES8 1 pis 0, gis O0; ris 0; Ais oxygen oPCAIBIE: B is
NH, R2 is hydrogen or [err] R3 is hydrogen; [err] is 40 [err]cycl oal kyl
or a saturated or unsaturated, cyclic or bicydbic (C3-C7) -10- 5

het er ocyclic group containing as the heteroatomone to four of the group
consi sting of oxygen, sulfur, nitrogen and NRO wherein RO is hydrogen or
[err] wherein the aryl, cycloal kyl and heterocyclic groups are optionally
substituted by heldresyclicgraup chriainipgbkipe hetematpmBne © fouryaf the groug cBfisisting ofiogygen,
aroup, Of 1o LG, frideh bhg R il s AR P b, Qoo SRbMn Uy, GYGUIF Rl

bicyclic (C3-C eterocy oup con
four of the gr o reqxﬁzgrggqmﬁgrempts@na@rg@ﬁstmm ‘PSU'FG'O &t Geinterta (‘%«rﬁ)am WF@’@GQ?I‘ R9

is hydrogen or Egdugl, Maﬁ@ (@r.et)srwrﬁﬂn&qg@ma[mr )2 Shind ernr%.%x,l(cac%nsyram E is
wherein RL is optional substi t ut wherein sai d substituents
are [err] or wh %?"r?"ﬁﬁyﬁé‘&é‘{“p(?ffﬁe By 1 [err] is halo or wherein R12 and
R13 are taken together to forma fused bi cyclrégwrng wherein u is zero, G
and L are oxygen and J is CH2. O her preferre conﬁgunds of formula I

i nclude those wherein mis 0; nis 0; o i&3;, R is™N0; qis 0; r is O
[err]are hydrogen; [err]aryl optionally subg 0¥ed by halo, [err] 20
[errJamno or [err] Eis oxygen and R5 is a p of,,the fornula [err] or
R5 is a saturated or unsaturated, cycli Q'®sr DNEycl |FE: [err] heterocyclic

group containing as the heteroatomone to four @f the group consisting of
oxygen, sul ggir, nitrogen and

or R® is a saturated or unsaturated, cyclic or bicyclic (Cs-Cy) heterocyclic group

containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and
NR® wherein R® is hydrogen or (C;-Cg)alkyl.
More preferred compounds of formula | are those wherein R' is optionally substituted
15 (CsCyo)aryl wherein said substituents are hydroxy(C,-Cg)alkyl or wherein at least one of R'', R™,
R®, R™ or R" is halo or wherein R' and R™ are taken together to form a fused bicyclic ring
wherein u is zero, G and L are oxygen and J is CH,.
Other preferred compounds of formula | include those whereinmis O; nis 0, 0is 3, p is
0, qis 0; ris 0; R?* and R® are hydrogen; R’ is (Cs-Cyo)aryl optionally substituted by halo, (C4-
20 Cgalkyl, (C4-Cg)atkoxy, hydroxy(C,-Cglalkyl, amino, (C-Cg)alkylamino, ((C,-Cs)alkyl),amino or
hydroxy(C,-Cg)alkylamino; E is oxygen and R’ is a group of the formula
R
R

RIS R"

R14
or R® is a saturated or unsaturated, cyclic or bicyclic (C5-C;) heterocyclic group
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and
25  NR®wherein R® is hydrogen or (C,-Cg)alkyl.
Other preferred compounds of formula } include those whereinmis 1, nis 0; 0is 2, p is
0; q is 0; ris 0; A is oxygen; R? and R® are hydrogen; R' is (Cg-Cyo)aryl optionally substituted by
halo, (Cy-Cg)alkyl, (Cs-Cg)alkoxy, hydroxy(C,-Cg)alkyl, amino, (C;-Ce)alkylamino, ((C,-
Cs)alkyl),amino or hydroxy(C,-Ce)alkylamino; E is oxygen and R® is a group of the formula



25 NR9 wherein RO is hydrogen or [err] O her preferred conpounds of
formula |I include those wherein mis 1;, nis O; ois 2;, pis 0, gis O; r
is 0; Ais oxygen; R2 and R3 are hydrogen; Rl is [err] optionally
substitut eqyyghak®. [err] Cerr])alkyl)2amno or [err] E i spEpipggoasd
Rlerr] is a group of the formula -11- [err] or Rlerr] is a saturated or
unsaturated, cyclic or bicyclic (C3-C7) heterqg (%ycl i C group containing as
the heteroatomone to four of the group consi Yy ng of oxygen, sulfur,
nitrogen and [err] wherein R9 is hydrogen or [err] OQther preferred
compounds of formula | include those wherein mis O, nis 0; Ois 1; pis
10 1; gis 1; r is O; [err] and R3 are hydroggn; D is oxygen; [err] is
hydrogen; R is [err] optionally substituted By halo, [err]al kyl am no,
[err] or hydroxy[err]al kylam no; E is oxyg&n and F{qé"’rr] is a group of the
formula [err] or Rerr] is a saturated or ated, cyclic or bicyclic
(C3-C7) heterocyclic group 15 containing a ¢ heteroatom one to four of
the group consisting of oxygen, sulfur, nisiregesraml3NRO wherein RO is
hydrogen or [err] Qher preferred conpouhds of|fornula I include those
wherein mis 0; nis 0; ois 3; pis 0; qis ™ is 0; Rerr] is hydrogen
or hydroxy; 15%3 is hydrogen; [err]aryl optionally substituted by hal o,
[err]al kyl ami no, 20 or Bens]a spturatgd oo xg§atusated, sdyiligl etnbieyglic (C1iGs) biprgensiiaigepup
Rlerr] is agr Oblf?nta‘m(ln t:Jthef I@Eé?&gt@‘n b tB]fOUPBft% &B&dcohﬁstﬁg%%ﬁé@nt &fkul hitrogen and
unsat ur at ed, cljc or bicyclic err% het erocyclic group containing as the
het er oat om one NB whamgin Bfis bydeoogp 8iprkad®ist i ng of oxygen, sul fur, nitrogen

and NR9 wherein RO i ptyshereg@icomtipolndt bi formula | include those wherein mis 0; nis 0; 0is 1; pis
10  1:qis 1; ris 0; R? and R® are hydrogen; D is oxygen; R* is hydrogen; R’ is (C4-Cyo)ary! optionally
substituted by halo, (C4-Cg)alkyl, (C4-Cg)alkoxy, hydroxy(C;-Cg)alkyl, amino, (C-Cg)alkylamino,

((C4-Cg)alkyl),;amino or hydroxy(C,-Cg)alkylamino; E is oxygen and R® is a group of the formula

R11

R12

RS R’
or R® is a saturated or unsaturated, cyclic or bicyclic (Cs-C;) heterocyclic group
15  containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and
NR® wherein R® is hydrogen or (C,-Cg)alkyl.

Other preferred compounds of formula I include those wherein mis0; nis 0, 0is 3;pis
0, qis 0; ris 0; R? is hydrogen of hydroxy;, R® is hydrogen; R' is (Ce-Cyo)ary! optionally
substituted by halo, (C,-Cgalkyl, (C+-Cs)alkoxy, hydroxy(C,-Cglalkyl, amino, (C,-Cg)alkylamino,

20  ((C4+Cg)alkyl),amino or hydroxy(C,-Cg)alkylamino; E is oxygen and R% is a group of the formuta

R”

or R® is a saturated or unsaturated, cyclic or bicyclic (C5-C;) heterocyclic group
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and

NR® wherein R® is hydrogen or (C,-Cg)alkyl.



-12- 5 O her preferred conpounds of fornula | include those
wherein mis 1;, nis 0; ois 1, pis 1, qis 0; r is 0; Ais oxygen; R2 and
R3 are hydrogen; D is oxygen; Rl is [err] optionally substituted by hal o,
[err]al kyl am no, Lerr] or hydroxy[err]al kylam no; E is oxygen and err] is
a group of WMEI¥45¢88u1a [err] 10 or Rlerr] is a sat uPer/ERISEP315
unsaturated, cyclic or bicyclic [err] heterocyclic group containing as the
het eroat om one to four of the group consistingidf oxygen, sulfur, nitrogen
and NR9 wherein R err] is hydrogen or [err] O her preferred conpounds of
formula I include those wherein mis 1; nis 1; ois 1, pis 0; qis O; r
is 0; Ais oxygen' B is oxygen; [err] are hydrogen; [err])aryl optionally
15 substituted by H3her prdfested cornrophdsraf feomuld binglida thoge windreiom i€1;ings O)oyigdrp iand
[err] is a group-@fg Q' ¥ t :

Pi: Bfis 6:h% & A |£'U>Ly§erﬁ§3 _a@%% r& Wdrodgt;ilctﬁé okyeft F?Q%:(grﬁ—?é%| %gtlogaslly

unsaturated, cyclic or bicycli’C etero I C_group ]
the het er oat om ciestifufedrRy halog fCGalalkyy GurFsalisnii yeionyCofsIyy gaino. EiCelakylamino,
nitrogen and 20 ((c,/dzRlyM)anias o %0W1%mws@mo;@i_s b:§5én an@RPRfR gup bfthé Rfnula
conmpounds of formula | i1nclude those wherein mis 1; nis 1, ois O; pis
1, gis O; r is O; Ais oxygen; Bis NH Dis Ré1rr] wherein [err] is
hydrogen or [err] [err] optionally substitwfed|by kdPo, [err]al koxy,
hydroxy[err]al kyl, am no, [err]al kyl am no; Bi+S\gxygen and [err] is a 25
group of the fornula -13- 5
[err] or R5 is a saturated or unsaturatedss C
het erocyclic group R

R'Dicyclic (C3-C7)

R14

10 or R® is a saturated or unsaturated, cyclic or bicyclic (C,-C;) heterocyclic group

containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and
NR® wherein R® is hydrogen or (C,-Cg)alky!.
Other preferred compounds of formula | include those wherein mis 4;nis1;0is 1; pis
0; qis 0; ris 0; A is oxygen:; B is oxygen; R® and R® are hydrogen ; R' is (Cs-Cyo)ary! optionaily
15  substituted by halo, (C,-Cg)alkyl, (C,-Cgjatkoxy, hydroxy(Cs-Cg)alkyl, amino, (C;-Cs)alkylamino,
((C4-Cs)alkyl),amino or hydroxy(C,-Cs)alkylamino; E is oxygen and R’ is a group of the formula
R
R12

R'S R

R14
or R® is a saturated or unsaturated, cyclic or bicyclic (Cs5-C;) heterocyclic group
containing as the heteroatom one to four of the group consisting of oxygen, suifur, nitrogen and
20  NR® wherein R?is hydrogen or (C,-Cg)alkyl.
Other preferred compounds of formula { include those wherein mis 1; nis 1, 0is 0; pis
1; qis 0; ris 0; A is oxygen; B is NH; D is NR® wherein R® is hydrogen or (C;-Cg)alkyl; R' is (Cs
Cyo)aryl optionally substituted by halo, (C,-Cg)alkyl, (C4-Cg)alkoxy, hydroxy(C;-Ce)alkyl, amino,
(C4-Cg)alkylamino, ((C,-Cg)alkyi),amino or hydroxy(C,-Cg)alkylamino; E is oxygen and R®is a
25  group of the formula



containing as the heteroatomone to four of the group consisting of oxygen,
sul fur, nitrogen and NRO wherein Ro is hydrogen or [err] OQher preferred
corrpounds of formula | include those wherein mis 0; nis 1; ois 1; pis
10 0; ¢ |‘§,019 {!% s 0, Bis NH, [err] and R3 are taken togephgipokMezior m a
carbonyl group, 2 is hydrogen; Rl is [err] optionally substituted by hal o,
[err]al kyl, am no, [err]am no or hydroxy[err] aJ kyl am no; E is oxygen and
Rlerr] is a group of the formula [err] 15 e or Rerr] is a saturated
or unsaturated, cyclic or bicyclic (C3-C7) heterocyclic group containing as
the heteroatomone to four of the group consisting of oxygen, sulfur,
nitrogen and NRO wherein RO is hydrogen or (C,-g6)al kyl. Qther preferred
conpounds of formula |I include those wherein nRis 1; nis 1; ois 1; pis
0O; gis O0; r is 0; A and R2 are taken togegher [to Rﬂ?ma group of the
formula [err] 20 wherein Ais nitrogen; B IS5AMKL is [err]aryl wherein
the aryl group is optionally substituted by [err]al kyl, am no,
[err]am no or hydroxy[err]al kyl am no; E h&’ R [err] is a group of
the formula -14- 5 [err]
or Rerr] is a saturated or unsaturated, cycligr bicyclic [err]

het erocyclic Sgroup containing as the heteroatom one to four of the group
consi sting of oxygenor Riliswr satwiated cyemsatwrdtefl eeyclc wheicwiin (TG Jheterocyaie rasgen
or [err] Qher r I S
0: nis 0 o Q&rﬁésﬁiﬁé& E%%@r%%ﬁﬁmﬂo fguﬂ omlkle@ro'up E&Eisbﬂaﬁ?’ B’%%ﬁ ﬁmlgf nﬁr;%brng%(dg
R3is hydroen [N&'W]lefﬁ'gﬁ ﬁd@ﬁ)’é@ﬁﬂ'é&ﬁf%ﬁslﬁﬂ}‘ﬂrogen or hydroxy; [err]aryl
optionally substitut Qﬁhé?iSre?@fE@cor{l&hﬁdsQJf*éﬂﬁMaInm’ﬂé%ﬁé Wheéif hris O; nis 1; 0is 1; pis

err] al kyl am no;
[err] ylam,

0; E is 1, ris 0; B is NH; R? and R? are taken together to form a carbonyl group; R* is hydrogen;
R' is (C¢-Cyo)aryl optionally substituted by halo, (C4-Cg)alkyl, (C,-Ce)alkoxy, hydroxy(C,-Cg)aikyl,
amino, (C,-Ce)alkylamino, ((C-Cs)alkyl),amino or hydroxy(C,-C)alkylamino; E is oxygen and R®
is a group of the formula

R11
12
R
R14
15 or R® is a saturated or unsaturated, cyclic or bicyclic (C5-C;) heterocyclic group

containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and
NR® wherein R® is hydrogen or (C,-Cg)alkyl.

Other preferred compounds of formula | include those whereinmis 1, nis 1, 0is 1, p is
0;qis0;ris 0; Aand R? are taken together to form a group of the formula

20
wherein A is nitrogen; B is NH; R! is (C{-Cgalkyl or (C4-Cyo)aryl wherein the aryl

group is optionally substituted by halo, (Ci-Ce)alkyl, (C,-Ce)alkoxy, hydroxy(C,-Cg)alkyl,
amino, (C4-Cg)alkylamino, ((C,-Cg)alkyl),amino or hydroxy(C,-Ceg)alkylamino; E is oxygen and
R® is a group of the formula



oxygen and Rlerr] is a group of the forrmula [err] 15 or R5Sis a
saturated or unsaturated, cyclic or bicyclic [err] heterocyclic group
containing as the heteroatomone to four of the group consisting of oxygen,
sul fur, nitrogen and NRlerr]is hydrogen or [err] Qher preferred conpounds
of fornul a WOP#4326%e those wherein mis 1; nis 1, ois 1, ZFCHBINOBIS, jg
O; gis 1, 2or 3; r is 0; Ais oxygen; B is oxygen; [err] are hydrogen; E
is 20 oxygen and Ris a group of the fornula4{err] or R5 is a saturated
or unsaturated, cyclic or bicyclic [err] heterocyclic group containing as
the heteroatomone to four of the group consisting of oxygen, sulfur,

nitrogen and [err] is hydrogen or [err] -15-5 O her preferred
compounds of fornula I include those wherein g¥'s 1; nis 1; ois 1; pis
0O; gis O0; r is 0; Aand R2 are taken together to&arma group of the

formula A 3 [err] wherein Ais
[err]aryl wherein the aryl group is optional
al kyl, 10 am no, [err]al kyl)2am no or hydr
and Rlerr] is a group of theforrrula[erR}/
unsaturated, cyclic or bicyclic (C3-C7) heterqeymclic group containing as
t he heteroatgm one to four of the group consisting of oxygen, sulfur,

nitrogen 15 and NR} nc? sgtu@ d & E'r)ég{up%n cfdiic [o‘?rbfcl,'clg(@?@,)pﬁeﬁérﬁéyfc&dgroup
i A

corrpounds of formul a ose wherein mis 1;
0; qis O; r i scwtalwga?ﬁjthﬂﬁe'ﬁﬁét%%ﬁ%ﬂb’@éf e graug CPWW%"E;?’%&?P BT"f“(Hlémge“
formula [err]  and NR®wherein R® is hydrogen or (C-Ce)alky!.
Other preferred compounds of formula ! include those whereinmis 0, nis 0, 0is 1, p is
10 0:qis 2; ris 0; R is hydrogen or hydroxy; R* is hydroen; R? is independently hydrogen or
hydroxy; R' is (C4-Cyo)ary! optionally substituted by halo, (Cy-Cg)alkyl, (C4-Cg)alkoxy, hydroxy(C;-
Celalkyl, amino, (C,-Cealkylamino, ((C4-Ce)alkyl),amino or hydroxy(C,-Ce)alkylamino, E is
oxygen and R’ is a group of the formula

B is oxygen; Rl is
bstituted by halo, [err]

y | & F}ﬁl kyl ami no; E is oxygen
Rlerrt is a saturated or

R11
R12
R15 R13
R14
15 or R® is a saturated or unsaturated, cyclic or bicyclic (C;-C;) heterocyclic group

containing as the heteroatom one to four of the group consisting of oxygen, suifur, nitrogen and
R® wherein R® is hydrogen or (C,-Ce)alkyl.
Other preferred compounds of formula 1 include those wherein mis 1, nis 011,23
or4; pis 0: qis 1, 2 or 3; ris 0; A is oxygen; B is oxygen; R% R®, R* and R’ are hydrogen; E is
20 oxygen and R’ is a group of the formula

e R

R14 |
or R’ is a saturated or unsaturated, cyclic or bicyclic (C5-C;) heterocyclic group

containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and

NR® wherein R? is hydrogen or (C,-Cg)alkyl.



wherein A is oxygen; B is oxygen; [err]aryl wherein the aryl 20 group is
optionally substituted by halo, [err]al kyl, am no, [err]am no or
hydroxy[err]al kylam no; E is oxygen and Rerr] is a group of the fornula
-16- 5 WO 98/45268 pc&ﬁgggho@g
Rlerr] is a saturated or unsaturated, cyclic or bicyclic (C3-C

het erocyclic group containing as the heteroatogsone to four of the group
consi sting of oxygen, sulfur, nitrogen and NRO wherein R9 is hydrogen or
[err] Oher preferred corrpounds of formula | include those wherein mis 1;
nis 0, ois O0; pis 10 0; gis O0; r is 0; Ais oxygen; [err]aryl or a

saturated or gunsat ur abisé pré?éfFeh'cSmﬁHun&! &Yd?rlnhlﬁl i(réh?tferﬂlosegzbeﬂ% Er‘ioﬂécll bfs ﬂ %UD

cont ai ni ng as ttb het er gat om gne to four roufp consi sting of
sul fur, nitroger? 8K N Wr%.arﬁwn.@e'ﬁem&rrag@wuw thefeulanher ei n the aryI
or heterocyclrc groups are optionally sub ed by halo, [err]
[err]al kylam no; E is 15 oxygen and R[ , a%group of the formula
[err] or Rlerr] is a saturated or unsat ed' lic or bicyclic (C3-C7)
het erocyclic group containing as the het roaBom e tg:lf our of the group
consi sting of oxygen, sulfur, nitrogen and NR9 in*R9 is hydrogen or
[err] 20 O her preferred conpounds of la I include those
wherein mis 1; nis 1, ois O; pis 0; qis 1; 0; Ais oxygen; Bis
NH, Rlerr] is hydroxy [err] alkyl; E is oxygen and RTerr] is a group of the
formula [err] - 17-wherein A is nitrogen; B is oxygen; R’ is (C,-Cq)alkyl or (Ce-Cyo)aryl wherein the ary!
group is optionally substituted by halo, (C,-Cg)alkyl, (C4-Cg)alkoxy, hydroxy(C,-Cg)alkyl,
10 amino, (C-Ce)alkylamino, ((C,-Ce)alkyl),amino or hydroxy(C,-Ce)alkylamino; E is oxygen and
R®is a group of the formula

RH
R12

13
R15 R
R14
or R® is a saturated or unsaturated, cyclic or bicyclic (C5-C;) heterocyclic group
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen
15  and NR® wherein R? is hydrogen or (C,-Ce)alkyl.

Other preferred compounds of formula | include those whereinmis 1; nis 1;0is 1; pis
0; qis 0; ris 0; A and R? are taken together to form a group of the formula

wherein A is oxygen; B is oxygen; R’ is (C,-Cq)alky! or (Cs-C,o)aryl wherein the aryi
20 group is optionally substituted by halo, (C;-Cg)alkyl, {(C4-Cgs)alkoxy, hydroxy(C,-Cg)atkyl,
amino, (C,-Ce)alkylamino, ((C4-Cg)lkyl),amino or hydroxy(C,-Cs)alkylamino; E is oxygen and

R® is a group of the formula



5 or Rerr] is a saturated or unsaturated, cyclic or bicyclic
[err] heterocyclic group containing as the heteroatomone to four of the
group consi sting of oxygen, sulfur, nitrogen and NR9 wherein [err] is

hydr ogen or%gg{ﬂ(ﬁsfpeci fic preferred conmpounds of formula | include the

fol | ow ng: PCT/IB98/00315
- Hydr oxy- 1- net hyl - et hyl ) - benzyl ) - 2- ( 3- net hyl - benzo(d) i soxazol - 7-yl oxy)- 10
ni coti nam de; N-(4-(1 -Hydroxy-1 -16-

-nmet hyl - et hyl ) - benzyl ) - 2- (3- oxo-i ndan- 5-yl oxy) - ni coti nam de; 2-(3-(1

- Hydr oxyi m no- et hyl ) - phenoxy) - N- (4- (1 -Hydroxy-1 -nethyl-ethyl)-benzyl)-

ni coti namde; N-(4-(1

- Hydr oxy- 1- met hyl - et hyl ) - benzyl ) - 2- (4- oxo- chr ggthn- 6- yl oxy) - ni cot i nani de; 15

() 2-(3-Acetyl -phenoxy)- N (1-hydroxy-indan#5 | )-ni coti nam de; 2-(2,

3- Di hydro-benzo( 1 ,4)dioxin-6-yloxy)-N(%

-nmet hyl - et hyl ) -benzyl )- nicotinam de; N (4-

-nmet hyl -et hyl ) -benzyl )-2-(3-( 1 -met hoxy|1£n

ni coti nam de; 20

N (2- Chl or o- benzyl ) -2-(4-fl uoro- phenoxy) ni cotgywmam de;

N- (5- Chl or o-& hi ophen- 2-yl net hyl ) - 2- (pyri di n-3-yl oxy) - ni cot i nam de;

ﬁ Ej (FI l{or 0- ghenoxy)mW[r& d atlvsfdt oF Yunddtbiated] Byclle oY bitydi€NEYE) -Hatery bR agrbpe;
- - ro

- et hyl - et hyI ) %ﬁﬁ?%]aséhet REIHPRIPTD9PR hPRY ST 8BKR ARNTistRg: of oxygen, sulfur, nitrogen

2- (4- Fl uor o- pheano:xR} wheered-R3jshy2rogertoriig AT alldy!.

tl[gd?lg icg![ ;/TFt P)Klel)’loc?(lh %I“Dé)f/%}% c&ge?ug% ofg)nr%a sflclxlg]de ahose whirem mis1;,nis0;0is0;pis

- met hyl - et hi@ ) -Qoh syt i O; Anis exveem; dRéls (Ge @B)a[yuor(asawmroowysamrated cyclic or bicyclic (C,-

_methyl - ethyl) @?naxﬂoa@réamk%rmf Qghmg%e\elram oRERZBLCof the Bfokifl BRSEN of

ester, 2-(4-Fluoro-phenox r Qxy- _
“met hyl - et hyl ) -Beeayyfu rnr"?;@ﬁenﬁa Whgem R” is a hydrogep of {CilelalyIovhsreimbR @il &F ( 1
- t hi ophen- 2-yi -rfeRi¢)dic Giotd a8 BplicAslly dﬁbétﬁne@m;maﬁr (b,(cﬂs)akkyld(@maﬂ(oxy, hydroxy(C-

AL @pkgygl,m%ogg) EY . T ey Eaind & oy (C.-Coataming; € i

- met hyl - et Mg ) -dsggenghd Rhik e gtoup afitecformubd- [ 2- Chl or 0- 4- (1 - hydr oxy- 1
-net hyl -et hyl ) - benzyl J-2- (3, 4-di f | uor o- phenOX)Qﬁ ni coti nam de; 35
(+)-2-(Benzo( 1 ,3]dioxol-5-yloxy)-N[4-(l

- hydr oxy- et hyl ) - cycl ohexyl met hyl 1- R

a IR)13 phenoxy) -

5 R™

R14
or R® is a saturated or unsaturated, cyclic or bicyclic (C,-C;) heterocyclic group
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and
NR® wherein R® is hydrogen or (C,-Cg)alkyl.
20 Other preferred compounds of formula 1 include those whereinmis 1; nis 1, 0is 0; pis
0:qis 1, ris O; A is oxygen; B is NH; R*is hydroxy (C4-Cg)alkyl; R' is (C,-Co)alkyl; E is oxygen
and R® is a group of the formula



ni coti nam de; (-)-2-(3-Cyano-4-1uoro-phenoxy)-N-[4-(1-hydroxy-ethyl)-
cycl ohexyl net hyl ] - nicoti nam de; (+)-2-(3-Cyano4-fluoro-phenoxy)-NE4-( 1
- hydr oxy- et hyl ) -cycl ohexyl met hyl ] - 40 ni cot i nam de; -18- 5
(+)-2- (2, 3-Whhy/ekes benzo[ 1 PCT/IB98/00315

, 4] di oxi n- 6-yl oxy) - N-[ 4- (1- hydr oxy-ethyl)-cycl ohexyl met hyl ] - ni coti nam de;
( )-2-(2, 3-Di hydro-benzo[ 1

, 4] di oxi n-6-yl oxy)-N-[ 4-(1- hydroxy-ethyl) - cycl ohexyl met hyl ] - ni coti nam de;
2. (Benzo[ 1 , 3] dioxol -5-yloxy)-N-[4-(1 -hydroxy-1
- met hyl - et hyI ) - benzyl ] -ni coti nam de, 10
2. (Benzol 1, S} oxol -5 46 G00) sk o ARSI GiEb bRt 0 Wkl oty
yl]- nicoti nam de; enoxy - hydroxy-
cycl ohexyl net hypqntqanmgoqsl %hﬁt@fgatotaﬁep to four of t e group consisting o oxygen sulfur nitrogen and
2- (3- Cyano- 4-fl Nﬂ?@n&&ﬁﬁ%}s}m&geh%r(fd,@géwﬂ (1 -hydroxy-1
-nmet hyl -et hyl ) - benzyﬁ] ni coti nam d ? 4‘ Chloro-4-(1
- hydr oxy- | - et hyl mﬁ%@fﬁﬁﬁﬁweadsa/@ﬁwﬁa FHPQHGR e f 'B‘H'B%y) ni coti nani de;
2- (3- Acetyl - phenoxy) NN4{(‘2HQ&rb@t‘DméthﬁiJethyb-y&dmzvby-y-(fs methyl-benzo(d)isoxazol-7-yloxy)-
-nmet hyl -et hyl) - beqzé k‘?m coti nam de; 2-(3-Acetyl-phenoxy)-N[4-(1
-hydroxy-1 -et RGPY8PHEI ) - cycl ohexyl net hyl ] - ni cot i nani de;
2- ( 3- Acet yl - phenoxy) NMa4{(#-H{droxysaietbyisetii)-benzyl)-2-(3-oxo-indan-5-yloxy)-nicotinamide;
- net hyl - et hyl) - benzyl, 1.8 1 N(4-(1- - N . -
270320 f | wot o- phenoky?’ ﬁﬁ%@?ﬂoﬁ?w)ﬁgg%ﬂ N-(4-(1-Hydroxy-1-methyl-ethyl)-benzyl)
- met hyl - et hyl ) - bigetingimldeni cot i nani de; 2- (4- Fl uor o- phenoxy) - N-[ 4- (
1-hydroxy-1 -methyl - ‘th(hﬁji 1y &Mﬂﬂﬁ@%yﬂe‘ﬁtﬂwﬁﬂyn@(@-@id é}ﬁ%ﬂ%-yioxy)-mcotmamlde
2- (3- Oyano- phenoxy) - e oy 1 ethyl)-evel ohexyl met hyl ] -
ni coti nami ddé N-[4- (&) F@I&%‘X';P E"°XY N-(1- th’°"V""da" -5-yimethy| Feofism
- met hyl - et hyl ) - benzybl2 2-DrydrEiehieny 4)algin@xyoxy N-¢iott i Hyaraxge;medtyl-ethyl)-benzyl)-
2- ( 3- Cyano- phenoxgtipé[“ﬁ%4 (1- hydroxy-1 -nethyl -ethyl)-benzyl]-nicotinam de;
N-[ 4- (1 - Hydr oxy ™ | -ethyl)-benzyl]-2-(pyridin-3-yloxy)-nicotinam de;
and N-(4-(1-Hydroxy-1-methyl-ethy!)-benzyl)-2-(3-(1-methoxyimino-ethyl)-phenoxy)-

nicotinamide;

20 N-(2-Chioro-benzy!)-2-(4-fluoro-phenoxy)-nicotinamide,;
N-(5-Chloro-thiophen-2-ylmethyl)-2-(pyridin-3-yloxy)-nicotinamide;
2-(4-Fluoro-phenoxy)-N-[4-(3-hydroxy-azetidin-1-yl)-benzyl}-nicotinamide;
N-{4-(1-Hydroxy-1-methyi-ethy!)-benzyl}-2-(3-nitro-phenoxy)-nicotinamide;
2-(4-Fluoro-phenoxy)-N-(2-ox0-2,3-dihydro-1H-indol-5-yImethyl)-nicotinamide;

25 N-[2-(3-Acetyl-phenoxy)-pyridin-3-yl}-2-{4-(1-hydroxy-1-methyl-ethyl)-phenyl]-

acetamide;

3-{3-[4-(1-Hydroxy-1-methyl-ethyl)-benzylcarbamoy!}-pyridin-2-yloxy}-benzoic acid
methy! ester;

2-(4-Fluoro-phenoxy)-N-{4-(1-hydroxy-1-methyl-ethyl)-benzyl}-nicotinamide;

30 2-(4-Fluoro-phenoxy)-N-(1-thiophen-2-yl-ethyl)-nicotinamide;
N-[2-Chloro-4-(1-hydroxy-1-methyl-ethyl)-benzyl]-2-(3-cyano-phenoxy)-nicoti namide;
2-(3-Cyano-4-fiuoro-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-benzyl]-nicotinamide;
N-[2-Chloro-4-(1-hydroxy-1-methyl-ethyl)-benzyl]-2-(3,4-difluoro-phenoxy)-

nicofinamide;
35 (+)-2-(Benzo{1,3]dioxol-5-yloxy)-N-{4-(1 -hydroxy-ethyl)-cyclohexylmethyl}-
nicotinamide;
(-)-2-(3-Cyano-4-flucro-phenoxy)-N-{4-(1-hydroxy-ethyl)- cyclohexylmethyll-
nicotinamide;

(+)-2-(3-Cyano-4-fluoro-phenoxy)-N-{4-( 1-hydroxy-ethyl)-cyclohexyimethyi}-

40 nicotinamide;



2- (3-Acetyl - phenoxy)-N-[4-( | -hydroxy-I

-nmet hyl - et hyl ) - benzyl U-ni coti nam de. The present invention also relates to
a pharmaceutical conposition for the treatnment of respiratory, allergic,
rheumat oi d, body wei ght regulation, inflammatory and central nervous 30
system di W%%Qﬁ%uch as asthma, chronic obstructive pul noREFABYEY se,
adult respiratory di seases syndrone, shock, fibrosis, pul nonary
hypersensitivity, allergic rhinitis, atopic d&-nmatitis, psoriasis, weight
control, rheumatoid arthritis, cachexia, crohn's disease, ulcerative
colitis, arthritic conditions and other inflanmatory di seases, depression,
multi-infarct denentia and AIDS in a manmal , including a human, conpri sing
an amount of5 a conpdihH23-Dibydip-heneold idioxB-yloxphidr deeroxyceihiycyeletexymaiby 'k
salt thereof, efiffsddiye in such preventions or treatnment and a
pharmaceutically acceptable carrier. The present invention also relates to
a method for the trdain@stDiBrrg-kangeli dldisiip-S-yiory)N-Gi(&-hydroethub-Gydphenyastyll-

wei ght regul at i fitindriidid; anmat ory and central nervous system di sorders such

as asthnmm, chronic obstructive | non | sease, adult respiratory.
di seases syndrone, s‘ﬁ%@ﬂ","’ﬂl@&”&ﬁgﬁ%?@%’(g dﬁ%‘ﬁ'ﬁ?’gle%wyiﬁth‘p)ébeeﬂg’fllf'\"'\?ﬁ?%n'de‘
allergic rhimitis, a-(Benhzo|yadiosl-6yiosy)-Nig4t-hyatsaxg-1-methyethylcaynlbhexyimethyl]-5
rheumat oi d art i(1'0%'iw§m(;achexi a, crohn's disease, ulcerative colitis,

arthritic conditione and ot her inflammat ory di seases, depression,

mul ti-infarct dement3-@-Acety-pliensxy)-N-{4:(rhydrony-ethyh eyaphexvgmethyiinieatnamidsingiidi si ng
admi ni stering to sai4l-n } : N ) t b ILbe&Ne v

phar maceutical |y acc"g(gt asb| e.hsﬂa ?gﬁﬂ{g%ﬁfz ﬂg?rggg?ﬁ%&iyﬂ rgﬁi(‘:%bm ﬂe-at n%ﬁt . The
present inventieetigamiger el ates to a pharmaceutical conposition for

sel ective 15 i nhi bifi00nebH-aRPEddEXy-SaSHIRGYNBeE{]-2-CtyaRd-SAidieptaablyyat | on
and degranul ati on _of hunman eosi nophils useful in the treatnent of
respiratory, alTEHAMIe heumat oi d, body wei ght regul ation, inflammatory and
central nervous systB(B-Abetbprdans)-Bt2-bhiars-44$-hjdmexy-lehetoietypbareyutativamide;

pul nonary di sease, I i Qry i @ 1 r Fi.brosi.e
pul monary hyper sensia%{é\'/é egyﬁa‘%f‘@ﬁ gi[}é(ﬂmﬁﬁ)ﬁ??eﬁg{%ﬁi Crg; %l%’fegngf‘??’(@,"%%ﬁe'
psoriasis, weight coht3raselyl-preooyhid-(I-udrony-imedhyl-atby))-bepzyinieiingmider ohn' s
disease, ulsgrative £0)d-binoro Phdnbly) (LAY HIHRI AR RS ricaliapient o y

di seases, depression, nulti-infarct denmentia and AIDS in a rranggl., o

i ncl udi ng a human, coffFvee-REEraBmNA<t-BYdraxy etk AR T BENCHNRigSy e
i nhibiting effectivex-g@uopanb-phdnory)RE41-Bydré@aymathyi-sthylpeyciohexyiretipipund or a

phar maceut i cal lXico cce é_abl e salt thereof, effective in such

N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl}-2-(3-methoxy-phenoxy)-nicotinamide;

25 2-(3-Cyano-phenoxy)-N-{4-(1-hydroxy-1-methyl-ethyl)-benzyl]-nicotinamide;
N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl]-2-(pyridin-3-yloxy)-nicotinamide; and
2-(3-Acetyl-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-benzyl]-nicotinamide.

The present invention also relates to a pharmaceutical composition for the treatment of
respiratory, allergic, rheumatoid, body weight reguilation, inflammatory and central nervous

30 system disorders such as asthma, chronic obstructive pulmonary disease, adult respiratory

diseases syndrome, shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis,

psoriasis, weight control, rheumatoid arthritis, cachexia, crohn’s disease, ulcerative coliis,

arthritic conditions and other inflammatory diseases, depression, multi-infarct dementia and AIDS

in a mammal, including a human, comprising an amount of a compound of claim 1 or a

35 pharmaceutically acceptable salt thereof, effective in such preventions or treatment and a
pharmaceutically acceptable carrier.

The present invention also relates to a method for the treatment of respiratory, allergic,

rheumatoid, body weight regulation, inflammatory and central nervous system disorders such as

asthma, chronic obstructive pulmonary disease, adult respiratory diseases syndrome, shack,

40 fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control,



treatment and a pharmaceutically acceptable carrier. 20 The
present invention also relates to a nethod for selective inhibition of PDE4
D i sozynes which regulate the activation and degranul ati on of human

eosi nophi | sygeghstesi N the treatnent of respiratory, allergi cper¥fippousi d,
body wei ght regul ation, inflanmmatory and central nervous systen1d|sorders
such as asthma, chronic obstructive pul nonary_di sease, adult respiratory
di seases syndrone, shock, fibrosis, puInDnary Rypersensitivity, allergic
rhinitis, 25 atopi c dernatitis, psoriasis, weight control, rheunmatoid
artgritis cachexi a, crohn's disease, ulcerative colitis, arthritic

condi tions apd S r
domentia an d? Al ghﬁétm& %Rﬂrﬁ?‘@%ﬁe% ﬂ’blﬁ\esarﬁge%s%gﬁ:g%% éoi?ti% an’fﬂr'ihé ko Hﬂ]&rﬁl és?{aeortrl»er
to said manmal BﬂEF“MOFDdiSS@E?rﬁ?Pfeﬁﬁ'ﬁnbmﬁH@f@fdﬁ@mhﬁ\ﬁéd é\!ﬁﬁmta Ham@alpinelydipy a
| sozyme i nhi bi thmnceam@.n a%un@teﬂgé\ﬁrﬁﬁﬁ%rﬁn%%h ¥mBGrt 8Pk 2bihsoun@lof cibifer 8P4,
effective in such treatnen

Det ai | ed Descr i Piaaeresicalyipscaptableselt hereafaifestive inGtritpaimeatt i on Schenmes

'[ I U]St rat eZELhe[ pr elllpam@et ﬁ&@erﬁfm\?eﬁfﬁhobﬁbj%lﬂés ta phaRsRBitical NOURPbEIA. for selective
err -21- [err
10 " inhibition of

eosinophils useful in the treatment of respiratory, allergic, rheumatoid, body weight regulation,

SEJ» D isozymes which regulate the activation and degranulation of human

inflammatory and central nervous system disorders such as asthma, chronic obstructive
pulmonary disease, adult respiratory diseases syndrome, shock, fibrosis, pulmonary
hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control, rheumatoid arthritis,

15  cachexia, crohn's disease, ulcerative colitis, arthritic conditions and other inflammatory diseases,
depression, multi-infarct dementia and AIDS in a mammal, including a human, comprising
administering to said mammal a PDE4 D isozyme inhibiting effective amount of a PDE4 D
isozyme inhibiting compound or a pharmaceutically acceptable salt thereof, effective in such
treatment and a pharmaceutically acceptable carrier.

20 The present invention also relates to a method for selective inhibition of PDE4 D
isozymes which regulate the activation and degranulation of human eosinophils useful in the
treatment of respiratory, allergic, rheumatoid, body weight regulation, inflammatory and central
nervous system disorders such as asthma, chronic obstructive pulmonary disease, adult
respiratory diseases syndrome, shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis,

25 atopic dermatitis, psoriasis, weight control, rheumatoid arthritis, cachexia, crohn's disease,
ulcerative colitis, arthritic conditions and other inflammatory diseases, depression, muiti-infarct
dementia and AIDS in a mammal, including a human, comprising administering to said mammal
a PDE4 D isozyme inhibiting effective amount of a PDE4 D isozyme inhibiting compound or a

pharmaceutically acceptable salt thereof, effective in such treatment.



-23- [err] [[]] -24-
[err]

WO 98/45268

[err] -26- -27] - -28- [err]

PCT/IB98/060315

-20-

Detai cripti io

The following reaction Schemes illustrate the preparation of compounds of the present

invention.
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46- 47- [err] -48- 5 In reaction | of Schene 1, the

2-chl oropyridi ne conpound of forrmula IV is converted to the correspondi ng
conmpound of forrmula Il by reacting IV with a conpound of the formula,

[err] int Ogbgéggce of sodium hydride and a pol ar aprotic pefisusioozisuch
as dinethyltormam de. The reaction is carried out at roomtenperature for a
time period between about 3 hours to about Zoéﬁpurs, preferably about 4
hours. 10 In reaction 1 of Schenme 2, t"fie 3-carboxylic acid conpound
of formula IV is converted to the correspondi ng ethyl ester pyridine
conpound of forrmula VI by reacting IV with ethanol in the presence of
thienyl chloride. The reaction m xture i to reflux for a tine

peri od between about 1 hour to about 3 hg%ﬂgﬁkgreferably about 1.5 hours.
In reaction 2 of Scheme 2, the 2-chloropyridine conpound of formula VI is
converted to 15 the correspondi ng conpound of fornmula V by reacting IV
with a conpound of the formula, R5( n§ in the presence of cesium
carbonate and a polar aprotic sgyvent as di net hyl f ormam de. The
reaction is carried out at a tenp etgpen about 650C to about
90[err]C, preferably about 65[err] j forf a tinme period between about 10
hours to about 18 hours, preferall #g Egg§§. 20 In reaction
3 of Scheme 2, the ethyl ester ridirte co 8 of formula V is converted
to the correspondi ng 3-carboxylic acid conpound of fornula Il by reacting
V wth ethanol in the presence of sodium hydroxide. The reaction mxture is
heated to reflux for a tinme period between about 3 hours to about 5 hours,
pref erably about 4 hours. 1

NH- R

e

R® N E(CH,),R5

Xl



In reaction 1 of Schenme 3, the 3-carboxylic acid conpound of fornmula IVis
converted to 25 the correspondi ng benzyl ester pyridine conpound of
formula X by reacting IV with benzyl bromde in the presence of potassium
carbonate and a pol ar aprotic solvent, such as dinethylfornani%& E@%
reaction | VOA¥4I268 out at room tenperature for a time periddy PHERR about
1 hour to about 24 hours, preferably about 10 hours. In reaction 2 of
Schenme 3, the 2-chloropyridine conmpound of folfrula X is converted to 30

t he correspondi ng conpound of forrmula I X by reacting X with 3-i odophenol in
t he presence of cesium carbonate and a polar aprotic solvent, such as

di met hyl formam de. The reaction is carried out at a tenperature between
about 70[err§C to about 80[err]C, preferablSCHEMER 75[err]C for a tine
peri od between about 1 hours to about 6 hours, preferably about 2 hours. In
reaction 3 of Schene 3, the (3-iodo-phenoxy) pyridine conpound of formula
IXis 35 converted to the correspondi ng conpound of formula VIII by
reacting | X with carbon nonoxi de and thqgol in the presence of palladi um
acetate, 1, 1-bix(diphenyl phosphino)-fgrrogene, triethylam de and a pol ar
aprotic solvent, such as di met hRi{or 1 dg\_The reaction m xture i s heated

to a tenperature between about 50 t? abqut Herr]C, preferably about
60[err]C, for a tine period between!abgyt 2 hours to about 4 hours,
preferably about 4 hours. 5 R® N ELyR" 4 or Scherme 3, the
benzyl ester pyridine conmpound of fornmula Vill is converted to the

correspondi ng conpound of Vil by hydrogenating Vill in the presence of

pal | adi um on carbon, nethanol and ethyl acetate. The reaction is carried
out at roomtenperature for a tine period between about 1 hour to about 2
hours, preferably about 2 hours. In rediltion 1 of Schene 4, the carboxylic

acid pyridine conpound of fornmula Ill is 10 converted to the correspondi ng
conmpound of forrmula Xi by reacting IIl with a conmpound of the fornmula [err]
by one of four different synthetic nmethods. In the first method, the
compound of fornmula Ill is reacted with XI'1 in the presence of 15

1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodj i i de, 1-hydroxybenzotri azol e
hydrate and a polar aprotic solvent, such as dinethylformam de. The
reaction is carried out at roomtenperaure
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for a tinme period between about 1 hour to about 24 hours, preferably about
10 hours. In the second nethod, Ill is reacted a chloroformate such as

i sobutyl chloroformate, in the presence of N nethyl norpoline and a pol ar
aprotic sol bgias3sich as nethylene chloride, at a 20 tenpergid4iBodifiyeen
about O[err]C 1o about -20[err]C, preferably about -10C, for a tine period
bet ween about 15 m nutes to about 1 hour, prefgrably about 30 m nutes. The
reaction mxture is warnmed to roomtenperature and the conpound of fornula
XI'l is added. The resulting reaction mxture is stirred for a tinme period
bet ween about 1 hour to about 24 hours, preferably about 10 hours. 25

In the thirdsnethod, t he conpound of fornulé%%k%gﬁaeheated to reflux in the
presence of thionyl chloride for a tinme peri en about 1 hour to
about 24 hours, preferably about 1 hours. The resulting acid chloride is
then reacted with the conpound of formyla Xl in the presence of pyridine
and a polar aprotic solvent, such as ftrahyfrofuran. The reaction is
carried out at atmmmauuebm%mm reQm t enper at ur e,
preferably about 30 Oferr]C 1 pound of

formula 11 is reacted with XIl in t|e pr esence of BOP, ppr opyl et hyl

am ne and a polar aprotic solventg h di met hyl f or manE€ .\, reaction
is carried out at roon1tenperatd?e foNa t] C&Eﬁﬁﬁd bet ween abo#t 3 hours
to about 4 hours, preferably about 4 hours. -50- converted to the
correspondi ng conpound of formula X1l by reacting Il wth a conmpound of
the formula [er] 10 in the presegg@ of 4-di met hyl am nopyri di ne,

1- (3-di net hyl am nopr opyl ) - 3- et hyl car bo-“"*di'i m de hydrochl ori de, pyridine and

di ethyl ether. The reaction is carried out at roomtenperature for a tine
peri od between about 1 hour to about 3 hours, preferably about 1 hours. In

reaction 1 of Schene -, the conpound of {fornula XVI is converted to the 15
correspondi ng conpound of formula XV by|reacting XVI with acetonitrile in
t he presence of 1
Y
R 0
R7
= N CH,
N
~
RSN T E(CH)R® \CH,

XV



f or mal dehyde and sodi um cyanoborohydri de. The reaction is carried out at
roomtenperature for a tine period between about 14 hours to about 16
hours, preferably about 16 hours, In reaction 1 of Schene 7, the conpound
of formula XVII is converted to the correspondi ng conpound XVI
by first ré%???’??ﬁ‘%l | wth phosphorus oxychloride in 20 gtﬁ.ré%{rs@d#%

sol vent, such as toluene, then treating the c ound so forned with sodium
hydroxi de in a polar protic solvent, such as ffethanol. The reaction is
carried out at a tenperature between about 0OC to room tenperature,
preferably about 22*C, for a tinme period between about 1 hour to about 24
hours, preferably about 12 hours. In reacti f Schenme 8, the conpound
of formula X is converted to the 25 coé&ggéggding conmpound of formula
XVI11 by a nethod to that described in reaction 1 of Schene 7. In reaction
| of Schenme 9, the 3-am nopyridine conpgound of f?%nul XXl is converted to
t he correspondi ng conpound of fgérmul a by reacting | with a conpound of
the formul a -51- 5 iln the presence of dr oxybenzotri azol e
hydrat e and a pol ar aprﬁyic sol as di met Y| f or mani g@HThe
reaction is carried out a tinme ¥0d bet ween about

1 hour to about 24 hours, pr y about 16 hours. In reaction 1 of
Schenme 10, the conpound of florrmulal XXII'l is converted to the correspondi ng
conmpound of formula XXI| g aei XXII'l with a conmpound of the fornula

XXI'V HO RR10 N E(CHZ)R® H in
the presence of p-toluenesul fonic acid and an aprotic solvent, such as
toluene. The reaction is mxture heated to reflux for a time period between
about 1 hour to about 48 hours, preferggl y about 24 hours. In reaction |

of Scheme 11, the conpound of fornmula XXVI is converted to the 15
correspondi ng conpound of fornmula XXV by reacting XXVI with nethyl [ithium
in an aprotic solvent, such as tetrahydrofuran. The reaction is carried out
at a tenperature between about -
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75[err]C to about -85[err]C, preferably about -78[err]C, for a tinme period
bet ween about 1 hour to about 6 hours, preferably about 2 hours. In
reaction 1 of Schene 12, the conpound of fornula XXVII by reacting XXVII
wth 20 oY3kiggbrom de in a polar aprotic solvent, such gspimilaydisne
chloride. The reaction is carried out at a tenperature between about
-78[err]Cto roomtenperature, preferably abogb.O[err]C, for a tine period
bet ween about 1 hour to about 24 hours, preferably about 16 hours. In
reaction 1 of Schene 13, the conpound of fornmula XXX is converted to the
correspondi ng conpound of formula XXI X by reacting XXX with a conmpound of
the formul a XXXl 25 [err] in the
presence of triethylam ne and a pol ar aprot?%ﬂ%%$%ent, such as net hyl ene
chloride. The reaction is carried out at a tenperature between about
O[err]C to roomtenperature, preferably about O0C, for a tine period between

about 30 minutes to about 2 hours, gfrefereayly about 1 hours. 30 In
reaction 1 of Schene 14, the conpouynd of fofjhula XXX is converted to the
correspondi ng conpound of férnula |1 by acting witEIH1

met hanesul f oni ¢ anhydri de i e e : e reaction is
carried out at roomtenperature i me period bet %bout 30 m nutes

to about 24 hours, preferably a In reaction
1 of Scheme 15, the conpound, EQE gonverted to the
correspondi ng conpound of fBrmul a Blng XXXV with sodi um

hydr oxi de i na polar aprotic solvent, such as ethanol. The reaction is
heated to reflux for a tinme period between about 1 hour to about 24 hours,
preferably about 9 hours. In reaction 1 ofXBthene 16, the conpound of
formula XXXVI1 is converted to the 10 correspondi ng conpound of formula
XXXVI by oxidizing XXXVII with tetrapropyl ammoni um perrut henate and

4- et hyl nor pholine N-oxide in a polar aprotic solvent, such as nethyl ene
chloride. The reaction is carried out at rgomtenperature for a time period
bet ween about 2 1 '

R2
R3

R® N E(CH,),Rs

XVl



hours to about 6 hours, perferably about 4 hours. In reaction 1 of Schene
17, the 2-am nopyridi ne conpound of fornmula XXXIX is 15 converted to the
correspondi ng conpound of formula XXXVII1 by reacting XXXI X with a conpound
of the for &2z N=C=0. The reaction is heated to refl ux '
peri od bet&ﬁéﬁ”&?@ht 1 hour to about 24 hours, preferably ag%ﬁhn%%&ﬁgﬁrs.
In reaction 1 of Schene 18, the 2-nitropyridipe conpound of formula XLI is
converted to the correspond 2-am nopyri di ne é%%pound of formula XL by
reduci ng XLI with 10% 20 pl ati num oxi de on carbon, methanol and
tetrahydrofuran. The reaction is carried out at roomtenperature for a tine
peri od between about 1 hour to about 3 hougéﬁgﬁégferably about 2 hours. In
reaction 1 Schenme 19, the conpound of f XLIIl is converted to the
correspondi ng conpound of formula XLIl by reacting XL111 with MCPBA in a
pol ar aprotic 25 solvent, such as ngthylene chloride. The reaction is
carried out at roomtenperature forRa time period between about 1 hour to
about 4 hours, prefereably about 1 action 1 of Schene 20,
t he2- chl oropyri di ne compoun®R@f fo xonverted to the
correspondi ng conpound of fornu
the formula, R5(CH2)rOH, in the gresendge of cesium carbonate and a pol ar
aprotic solvent, 30 such as di manm de. The reaction is carried out
at a tenperatue between abous N Eggq%fgﬂ[err]c, pref erabl y about
80[err]C, for a tine period between about I0 hdolrs to about 18 hours,
preferably about 16 hours. In reaction 2 of Schenme 2Q the 3-cyanopyridine.
conmpound of formula XLVI is convertﬁ to the correspondi ng conpound of
formula XLVII1 by reacting XLVI with drogen 35 peroxide in the presence
of potassi um hydroxi de and a polar protic solvent, such as ethanol. The
reaction is carried out at roomtenperature for a tine period between about
1 hour to about 24 hours, preferably about 12 hours. In reaction 3 of
Schene 20, the compound of fornmula XLVI| is converted to the correspondi ng
conpound of forrmula XLIV by reacting XLVII with a conpound of the fornula
-53-
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[err] 5 wherein X is chloro, bronmo or lodo, in the presence of potassium
hydr oxi de and a pol ar aprotic solvent, such as dinmethyl sulfoxide. The
reaction is carried at roomtenperature for a tine period between about 1
hour to abguy gz dggours, preferably about 1 hours. In reacti ggrdpdpfoofishene
21, the conpoun of formula XLIX is converted to the 10 correspondi ng
conpound of fornmula L by reacting XLIX with q?conpound of the fornmula [err]
in a polar aprotic solvent, such a tetrahydrofuran. The reaction is carried
out at a tenperature betmeen about -85C to about -75[err]C, preferably
about 78[err]C, for a tinme period between about 0.5 hours to about 16

hour s, prefgrably about 2 hours. 15 sC action 2 of Schene 21, the
conmpound of “forrmula L is converted to the'cgkﬁggg%nding conmpound of formula
XLVII'l by reacting L with chrom c acid, sulfuric acid and water in a polar

aprotic solvent, such as acetone. Jhe reaction is carried out at a

t enperature between about OC to about 2% err]C, preferably about 0C, for a.
time period between about q,S houfs to out 16 hours, preferably 2 hours.
20 In reaction 1R{_Sch e conpound of formula LIII is
converted to the correspondin d of Hormula LIV by reacting LIII
with a conpound of the formula in the presence of sodium hydride and
a polar aprotic solvent, such as tetgahydrofuran. The reaction is carried
out at a tenperature bet aboupy“0C E@@ R5 -54- 5 60[err] C,
preferably about 0C, for a tine period betmeéh about 1 hours to about 16
hours, preferably about 4 hours. In reaction 2 of Schene 22, the conpound
of formula LIV is converted to the correzggpding conpound of formula LI by
reacting LIV with trifluoroacetic acid n or a time period between about
1 hours to about 16 hours, preferably about 4 hours. 10 In reaction
1 of Schene 23, the conpound of formula LVI is converted tot he

XX



correspondi ng conpound of formula LV by reacting LVI with a conpound of the
formula, R CHO in the presence of |ithiumdiisopropylamde and a pol ar
aprotic solvent, such as tetrahydrofuran. The reaction is carried out at a
t enper at ur n about -75[err]C to about - 85[err]C, pr out
-78[err]C %«2?&/&9{3 me period between about 1 hour to about zjcﬁgg;“s{%ﬁéo
preferably about 1 hours. In reaction 1 of Schenme 24, the conpound of
formula LVIII is converted to the correspondrﬂb conmpound of forrmula LVII by
reacting LVII1 wi th sodium borohydride in the presence of a polar protic
sol vent, such as nethanol. The reaction is carried out at a tenperature

bet ween about -10[err]C to about 10[err]c;§éﬁé&éﬁfbly about O[err]C, for a
tinme period520 bet ween about 0.5 hours t 16 hours, preferably
about 1 hours. In reaction 1 of Schene 2 compound of fornmula LX is

[ mula LI X by reacting LX with

a conpound of the forrmula [err rein hl oroQ) bronmo or iodo, in the
presence of sodlun1hydr|qé5and a lar 2 a| rotliHiS;vent such as

di met hyl f or mam de. | ol.Sche ot he B<f 1 uor i di ne
conpound of fornul aR e g 520 or{®spon OﬁaggZE%bdﬁﬂgof
formula LXII1, by reactling UXIl, with conpound of the formula [err] 30
in the presence of Ilit '|s%§ro%¥lanlde and a pol ar aprotic solvent,
suh as tetrahyd rof . (CHgk, correspondi ng conpound of formula
XLVIIT, by reacting LXIIl with a conpound of the fornmula, [err] in the
presence of sodium hydride and a polar aprotic solvent, such as

di ret hyl formam de. In reaction 1 of Sch R7, the conpound of formla LXV

is converted to the 10 correspondi ng conpound of fornula LXVlI, by
reacting LXV with the Burgess reagent,

XXV



[err] in the presence of benzene. In reaction 2 of Schene 27, the conpound
of fornmula LXVI is converted to the correspondi ng conpound of fornula LXIV,
by reacting LXVI with osm numtetroxide in the presence of tert-butanol,
NMO and a;wssm}gt In reaction 1 of Scheme 28, the G p@eseo34
formula L I's converted tot he correspondi ng conpound of formula LXVII by
hydrogenating LXVI in the presence of pallidiymon carbon and ethanol. The
conpounds of fornmula | that are basic in natufe are capable of forming a

wi de variety of different salts with various inorganic and organi c acids.
Al t hough such salts nust be 20 pharmaceutically acceptable for

adm ni stratiion to humans or aninals, it i%§3%#§%¥?85irable in practice to
initially i 3ol ate the conmpound of formula he reaction mxture as a
pharmaceutically unacceptable salt and then sinply convert the latter back
to the free base conpound by treatnmept w4 h an al kaline reagent and
subsequently convert the latter fre® bas¢f to a pharmaceutically acceptable
acid addition salt. The acid ggditi e pbase conpounds 25 of

this invention are readily prepa reddihg tt base conpound with a
substantially equival ent anount o| thg chosen m ngral _or or 4c acid in an
organi ¢ solwent; ch as net hanol

aqueous solvent nmediumor in ags

or ethanol. Upon evaporation t he 'sol v EUBHQFE desired solid salt is
readily obtained. The desired acid addition salt can al so be precipitated
froma solution of the free base in an or '? sol vent by adding to the
solution an appropriate mneral 30 or o%%&hic aci d. Pharmaceutically
acceptabl e salts of am no groups include hydrochl oride (preferred),
hydr obr om de, sul fate, hydrogen sul fate, phosphate, hydrogen phosphate,

di hydrogen phosphate, acetate, succinate, citrate, tartrate, |actate,
mandel at e, net hanesul fonate (nesylate) and p-tol uenesul fonate (tosyl ate)
salts. Cationic salts of the compounds of fornula | are simlarly prepared
except through reaction of a carboxy group, such as where R is carboxy, 35
wi th an appropriate cationic salt reagent sugh as sodium potassium

cal cium rmagnesi um amonium N, N -di benzyl etlhyl enedi am ne,

N- net hyl gl ucam ne (megl um ne), ethanol am ne, {tyonet ham ne, or

di et hanol am ne. For adm nistration to humans{in the curative or
prophylactic treatnent of inflammtory di seages, oral dosages of a conpound
of formula | or a pharnmaceutically acceptablée salt thereof 40 (the active
conmpounds) are generally in the range of 0.1 to 1000 ng daily, in single or
di vi ded 0
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-56- 5 doses, for an average adult patient (70 kg). The active conpounds
can be adm nistered in single or divided doses. Individual tablets or
capsul es should generally contain fromO0.1 to 100 ng of active conpound, in
a suitable ‘Q,har %guti cally acceptable vehicle or carrier. SSo03 8y

i ntravenous Ri#%8t ration are typically within the range of 0.1 to 10 ng
per single dose as required. For intranasal orzinhaler adm ni stration, the
dosage is generally fornulated as a 0.1 to 10™ 1% (w v) solution. In
practice the physician will determ ne the actual dosage which will be nost
suitable for an individual patient and it will vary with the age, weight

and response of the particular patient. Th dosages are exenpl ary of
the average 2ase but there can, of course, vi dual instances where
hi gher or | ower dosage ranges are nerited, and all such dosages are within
the scope of this invention. 15 For human use, the active

conpounds of the present i nventi on R&n bY adni ni st ered al one, but wll

generally be administered in %g a maceutical diluent or
carrier selected with regard adm ni stration and
standard pharmaceuti cal practice.]For exanple, thgy m eiadm ni stered
orally in the formof tablets_g i#ANQg such excipiehts as starch or

| act ose, or in capsul es eitheR al o i REture with excipients, or in
20 the formof elixirs or suspensions con aiHing flavoring or coloring
agents. They may be injected parenterally; for exanple, intravenously,
intramuscul arly or subcutaneously. For parenteral adm nistration, they are
best used in the formof a sterile aqueousugggution whi ch may contai n ot her
substance; for exanple, enough salts or gl e to make the solution
isotonic. Additionally, the active conmpounds may be adm nistered topically
when treating 25 inflamatory conditions of the skin and this nay be done
by way of creans, jellies, gels, pastes, and ointnents, in accordance with
standard pharnmaceutical practice. The therapeutic conpounds nay al so be
adm nistered to a mammal ot her than a human} The dosage to be adm nistered
to a marmal will depend on the aninal speci 3 and the disease or disorder
being treated. The therapeutic conpounds may be administered to animals 30
in the formof a capsule, bolus, tablet or |iquid drench. The therapeutic
conpounds may al so be admnistered to ani mal s by injection or as an

i nplant. Such fornul ations are prepared in a conventional manner in
accordance with standard veterinaryR@rac ce. As an alternative the
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t her apeuti c conmpounds may be adm nistered with the animal feedstuff and for
this purpose a concentrated feed additive or prem x nmay be prepared for

m xing with the normal aninal feed. 35 The ability of the
conpounds la | or the pharmaceutically acceptable s of to
i nhi bi t PD@P#&%EQ& determ ned by the foll ow ng assay. |nhi gﬁggiﬁug?e

Eosi nophi| Degranul ati on and Activation in Hugan Wol e Bl ood Hunan Bl ood
Eosi nophi| Degranul ati on and Activati on Measurénent Bl ood collection and
conmpound i ncubati on -57- 5 One hundred m bl ood is obtained from
normal volunteers in Vacutainer tube #6480 (14.3 USP units sodi um
heparin/m bl ood). Heparinized blood is pq%h§g¥§§%50 m coni cal centrifuge
t ubes at 22Ferr]C. Onm blood is placed i 5 mmsiliconized gl ass
tube containing I ul DVMBO or 1 ul test conpound in triplicate. After

m xing, tubes are placed in a shaking water bath at 37"C for 15 m nutes.
One ul PGE1l in DMSO is added to alR" tubgs to 10 give a final
concentration of 1 uM After _m xin 108 ul BB (nggative control) or
Sephadex G 15 beads in PBS ('8 NH” fin ncentration) is added

to tubes. After mxing, all tub i ncubat ed Hng wat er bath at
370C for 1-2 hours. Preparat%g sma sanpl es the end of incubation,
20 ul of 15% EDTA in PBS is Gl$3®s tube. 15  After m xing,

the sanples are centrifuged at 2,000 rpm Sorval | 6000B centrifuge) at
22[err]C for 5 mnutes. EDN (or EPX) and LTE4 neasurenents and the effect
of conpounds All plasma sanples are testsg or EDN (eosinophil derived
neur ot oxi n) and LTE4 (| eukotriene E4) le K& Extensive studies suggest

t hat Sephadex beads trigger cosinophil- 20 nmedi at ed EDN and LTE4 rel ease
i n human whol e bl ood. The levels of EDN and LTE4 are determ ned by a R A
(Kabi Pharnmacia D agnostics) and EIA (Cayman Chem cal ), respectively. EDN
and LTE4 | evels are cal cul ated by conparisjon to a standard curve using

M crosoft Excel or other appropriate software. Percent of control EDN or
LTE4 rel ease is cal cul ated by: % Contr ol DW = [ EDN (conpound) -

EDN( bl ank)]/[ EDN(total ) - EDN(bl ank)]

E(CH,),RS
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25 ' % Control LTE4 = [LTE4(conpound) - LTE4(blank)]/[LTE4(total) -
LTE4( bl ank)] where the blank is the | evel of EDN or LTE4 in the absence of
Sephadex beads and the total is the |evel of EDN or LTE4 in the presence of
Sephadex b [err] value is defined as the concentrat

conpound tﬁgggyﬁﬁghits specific EDN or LTE4 rel ease by 30 begéekM@ns
respectively. 30 I nhi bition of PDE§ i sozynme and eosi nophi
activation by (+) and (-) enantioners To asse % phar macol ogi cal | y whi ch
PDE4 isozynme(s) is responsible for eosinophil activation, we have prepared
enantionmers of PDE4 inhibitors and conpare the inhibitory effect of these
enanti oners %2 PDE activity and eosi nophi Imgion PDE4 activity is
assessed by asuring hydrolysis of i uMc ndi vi dual human

reconbi nant PDE4 isozynes 35 (PDE4A, 46, 4C or 4D). Eosinophil activation
is estimated by neasuring Sephadex b%ﬁds- i nduced rel ease of eosi nophi
derived neurotoxin (EDN) and | eys®triene E4 in human whol e bl ood. Table 1
illustrates conparison of ope exhnpl g| of ( ) and (+) enantionmers on the
activity of individual PDERNsgQ S t

(+) Enantioner ((S)-(-)2(4-
Fl uor o- phenoxy) - N-[ I - (4- net ho C@? tines
nore potent in 40 inhibitRNg PDA '334% 3
( (R) 2- (4- Fl uor o- phenoxy) - N-[ 1- ( 4- net oxy- phenyl ) - et hyl ] - -58- 5
ni coti nam de); however, they are approxi mately equipotent in inhibiting the
ot her 3 isozynes, i.e., PDE4A, 48 and 4C. Inportantly, the (+) enantioner
is 20-37 fold nore effective against the ERynd LTE4 response. These
results indicate that the differential effect of (+) and (-) enantioners on
PDEAD i sozynme inhibition is identical to their effects on eosinophi

EDN LTE4 rel ease, denonstrating that the PDE4D i sozyne plays a key role in

regul ati ng eosi nophil. 10 Table 1. (+) vs. W) enantioners on PDE4
| sozynmes and Eosi nophil Responses Isozyne - {{err] uM HW\B
Eosi nophil [err] A B C D DN E4 (+)
0 0. 0.0 _
O

RY 0

N

MRS WEN
R*” N™ Sg(cH,) RS N OH
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Enant i oner .6(3) .6(3) .8(1) - .009(3) 05(2) 08(2) (-)

0 1. 0. 3( Enantloner .6(3) .3(3) .4(4) .2(3)

0( 1) 2) (+) vs. 2 37
aforenentioned enantloner a total of 8 pairs of (+) and (- )Pdiﬁégg

has been prepared. As |IIustrated in Table 2, _the enantiosel ective effect

of these conpounds 15 on PDE4D i sozyne i nhi-B&ti on correl ates

significantly with those on the EDN and LTE4 response. Table 2. Correl ation
of enantiosel ective effects on the PDE activity and EDNI LTE4 response by 8
conpounds, each having (+) and (-) enantiog&rﬁi Correlation of differenti al

effects of (+) and -) enantionmers on: vs. onse vs. LTE4
response PDE4A No correl ation No
correl ati on PDE4B No.correl ation No
correl ation PDE4AC R hdocorrelatlon No
correl ati on PDE4D R’ ORn

Positive correlation (p<0.02)
I nhi bition of pul nonary eosi nophi |
pul monary efficacy, we have used St 3nodel of
asthma (Turner et al., Am J. FESpHNCH E(G}ap;RSIVEd. 149, 1153-1159,
1994). Exposure of atopic Macaca fascicularis nonkeys to antigen causes a
significant influx of inflammtory cells observed in the bronchoal veol ar
(BAL) fluid of these 25 nonkeys at 4-24 ho¥kXWlost anti gen challenge. In
this nodel, PDE4D isozyne sel ective conmpounds given subcutaneously
significantly inhibit pul nonary eosinophil infiltration by 59- 76% at 24h
post antigen chall enge. These conpounds, however, do not affect neutrophi
or -59- 5 | ynphocyte infiltration, denonstrating selective inhibition
of the eosinophil response by these

ds for

l H CF3
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conmpounds. Inhibition of TNF Production in Isolated Human- Monocytes The
ability of the conpounds | or the pharmaceutically acceptable salts thereof
to inhibit the production TNF and, consequently, denonstrate their
effectiveness for treating di sease 10 i nvol ving the produc Fis
shown by tWO®B¢F1%8wing in vitro assay: Peripheral bl ood %la?ﬁaﬁuo:iw from
human volunteers is <collected in ethylenedlanlnetetraacetlc aci d
(EDTA). Mononucl ear cells are isolated by FI@ELUHypaque and washed three
times in inconplete HBSS. Cells are resuspended in a final concentration of
1 x 106 cells per M in pre-warned RPM (containing 5% FCS, gl utam ne,
pen/step and nystatin). 15 Monocytes are Elgieg as | x 106 cells in 1.0
m in 24-webl plates. The cells are incub 370C (5% car bon di oxi de)
and allowed to adhere to the plates for 2 hours, after which tine non-
adherent cells are renoved by gentle washing. Test conpounds

hour. LPS (10m) is added go app opriate |Rel IB3| Pl ates ar ﬁﬁb bat ed

overni ght (18 hrs) at 370%. e end of] tRe/ijncubati on TNF 20

was anal yzed by a sgmndw c R&D Quant i el Kit) ef erm nations
are nmade for each co se | si on Mass
spectra were deternlne Iby tthe G& M5, ( : (DX, t hod. All

"H NVR were taken o i nstrunment. PREPARATION 1 25

2- (4- Fl uor o- phenoxy -nicotini Nithi d To a stirred solution of 4-fluorophenol
(5.0 grans, 44.6 mmole) in dinmethylformam de (40 nl) at room tenperature
was added 60% sodi um hydride (3.6 grans, y8dxfk mmol e) portionw se and
stirred for 30 mnutes. 2-Chloronicotinic acid (7.1 grans, 45.0 nmol e) was
added portionw se and the m xture was refluxed for 3 hours. The solution
was poured into 30 300 M water and washed wth diethyl ether. The
aqueous was poured into 400 mM ice/water and acidified to pH 3 with acetic
acid. The resulting precipitate was isolated by filtration to give an
off-white solid (5.2 g). MP. 180-1820C, MN|233.21; M5 (me) 234 (Mt+l).
The conpounds of Preparation 2-5 were preparjed according to the procedure
of Preparation 1 substituting the correspondi ng al cohol for 4-fluorophenol.
The duration of 35 reaction was between | and 24 hours. PREPARATION 2

R
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2- ( 3- Fl uor o- phenoxy)-nicotinic acid MV 233.21; M5 (nfe) 233 (M). -60- 5
PREPARATI ON 3 2-(2.4-dl fl uoro-phenoxv)-nicotinic acid MV251.19; M (nle)
252 (Mr+1). PREPARATION 4 2-(3-chl oro-phenoxy)-nicotinic acid 10 MV
249.65; M5 (me) 250 (M++1). PREPARATI ON 5 2-(3-Methoxy -ph otinic
aci d M/\245NQ:98/4W(n1e) 261 (M++18). PREPARATION 6 15 CT%A/O(B&g
2-(pyrldln-3-yloxy)-nicotrnic acid A solution of
2-(Pyridin-3-yloxy)-nicotinic acid ethyl est®f (0.419 grans, 1.71 mmole) in
ethanol (10 m) and I N sodium hydroxide (4 m) was refluxed for 4 hours.
The m xture was poured into 100 M water, acidified to pH4 with I N
hydrochl oric acid and concentrated to dryness to give a solid (0.643 g).
MA216.21; MB (me) 217 (M+1). 20 SEHBEMEd8pounds of Preparations
7-22 were prepared according to the procedure of Preparation 6 substituting
the corresponding ester for 2-(Pyridin-3-yloxy)-nicotinic acid ethyl ester.
The duration of reaction was en 1 anfl 24 H@urs. PREPARATI 7

2- (S-Chl oro-pyridin-3-yl oxg) M cotinic ac|Rk 203 MV RERE B5; M (nf e)

251 (M++1). PREPARATI ON 8R2- (3HNit r o- phenpx nijcoti ni c acj
172-1740C;, MW 260; Mp (m M++1) Anal allcd. for [é , 55.39; H
3.10; N 10.77. Found:i™Ng; .é?y , 1 .Qé.
( n L Jo (D)p g R1
8
R NO,
Xil
\J
R2 R3 R4
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30 _ PREPARATI ON 9

2- (3- Cyano- phenoxy)-nicofinic acid M P. 220-222[err]C, MN 240,22; M5 (me)

240 (M+). PREPARATI ON 10 2-(3-Di net hyl am no- phenoxy)-nicotinic acid 35

MN 258.27; M5 (nmfe) 259 (Mr+1). PREPARATION 11

2- (3-Acety dgizgahenoxy) -nicotinic acid MP. 273-275[ err] GchViboE®d126;, M5

(me) 273 (M++1) -61- 5 PREPARATI ON

12 2-(1H I ndol - 4-y4oxy -nicotinic acid MV 2545 M5 (me) 255 (M +1).

PREPARATI ON 13 2-(3-Trifl uoromet hyl - pl2enoxy)-nicotinic acid 10

M P. 148-1500C, MN 283.05; Anal. calcd. for [err] C, 55.10; H 2.85; N,

4.95. Found: C, 54.71; H 2.51; N, 4.83. PREPARATION 14

2- 3- Tetrazol- 1-yl - phenoxy) - ni cotini ¢ aci d A pyelf@S- 188[err] C MV 283. 2; M

(me) 282 ( 1). 15 PREPARATI ON 15

2, (3- Met hyl sul f anyl - Rhenoxy) fmi cptini c aci d MARRG1. 302; MS 262 (M +1).

PREPARATI ON 16 2- (3- Acetyl -pbheroxy) - ni coti id 20 4 257. 248;

M5 (me) 256 (MM1). PREP I 17

2-(3-Trifluoronet hoxwphen xy) 4hifcoti ni ¢ aqi
X
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MN 299. 208; Ms (me) 300 (M+-+1). PREPARATI ON 18 25

2- (3. 4-difluoro-phenoxy)-nicotinic acid MV 251.20; M5 (me) 251 (M).
PREPARATI ON 19 2- 3. 5-di fl uoro-phenoxy)-nicotinic acid MN251.20; M5 (me)
252 (M#+ 1). 30 PREPARATI ON 20

2- (3- Fl uor wO8&45288y) - ni cotinic acid MP. 135-1370C, Anal. csFE@?”f"éi?‘s[ err]
C, 61.79; H 3.46; N, 6.01. Found: C, 61.51; H 3.69; N, 5.78. PREPARATI ON
21 35 2- (Benzo[ 1r. 3di¥¥xol - 5-yl oxy)-nicotinic acid
M P. 162-1640C, 1H NV\R (DMsO-d[err]) d 6.0 (2H, s), 6.5-8.3 (6 H n). 5
PREPARATI ON 22 2-( 3- Di net hyl car banoyl - phenoxy) - N-[4- (1 - hydroxy-1

-nmet hyl -ethyl )-benzyll- nicotinic acid "H NVR (DMSO-d[err]) d 2.88 (3H, s),
2.93 (3H, sy, 7.08 (4H, m, 7.42 (IH, m, SCHEMEZD H m). 10

PREPARATI ON 23 2-(pyridin-3-yloxy)-nicotinic acid ethyl ester A solution
2-Chioro-nicotinic acid ethyl ester (0.53 grans, 2.85 mmole), cesium
carbonate (2.326 grams,g®.73 mmole) and Pyridin-3-ol (0.28% grams, 2.85
nmol e) in di met hyl f or meim de (ﬁgﬂ” was heated to 65Lerr] € for @gQ=hpurs.
The m xture was dRiyt ed\wi tir 15300 m ter and eRk “Th et hyl
acetate. The conbi né &racts were washed with water jand Qri ne, dried
over Na2SO4, filtered: apg concentrated to an oil (0,5509) . 244, 25; NB
(me) 244 (M). TRE colfoundejof Preparations 24-43Rvere %Jrepa @dChkBr di ng
to the procedure of

Rz Rs3 R4
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Preparation 23 substituting the correspondi ng al cohol for Pyridin-3-o0l. The
duration of reaction 20 was between 1 and 24 hours. PREPARATI ON 24
2-(S-Chloro-pyridin-3-yloxy)-nicotlnic acid ethyl ester A solution of
2-Chloro-nicotinic acid ethyl ester (2.07 grams, 11.2 nnnlg), Cesi um

car bonat e W@ 98%526% ans, 22.3 mmol e) and 5-chl or o- 3- pyri di noPCIABIRO0 s,
11.2 mmole) in dry 25 di met hyl formam de (40 m) was stirred at 90C

overni ght. The suspensi on was cool ed to room®tenperature, poured into water
and extracted with diethyl ether. The conbi ned organics were washed wth
wat er and brine, dried over MgSO4 and concentrated to a tan solid.
Recrystalization from hexane gave a yellowsolid (1.0 g). MP. 65-69[err]C,
Anal . calceg for [err] C 56.03; H, 3.98;SCHEMB2D5. Found: C, 56.14; H

4.04; N, 10.16. 30 MN 278.72; MS (me) 279 (Mr+1). PREPARATI ON 2S
2-(3-Nitro-phenoxy)-nicotinic acid ethyl ester MP. 70-72C, MN 288. 26; M5
(mMe) 289 (M+1l). PREPARATI ON 26 35 Q- (3- Cyano- phenoxy) - ni coti nic

4 (3H, t), 4.39 (2 H q),
hyl am no- phenoxy) - ni cotinic
-63- 5

acid ethyl ester MV268; 'H NVR (CDCLgf d
7.12-8.4 (7 H m. PREPARATION 27, 2-(3-D
acid ethyl ester MN 286.33; M ( H
PREPARATI ON 28 2- (4- Cyano-phenoxy)-mi cotynic acid ethyl ester MN268; M
(me) 268 (M+r). PREPARATION 29 24 | anmi no- Dhenoxy) - ni cotinic acid
ethyl ester 10 MA 300. 3R VB (11 e) ~BaCHMMR?1) .
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PREPARATI ON 30 2-(3-chl oro-phenoxy)-nicotinic acid ethyl ester MN277.71;
M5 (me) 278 (Mr+1). PREPARATI ON 31 15 2-{1

H | ndol - 4-yl oxy)-nicotinic acid ethyl ester MNW282; "H NVR (DMsO-d[err) d
5.9 (1H, s -8.4 (7 H m, 11.20 (1 H, bs). PREPARATI ON

2-(3-Tri ffﬁi&%ﬁg% yl - phenoxy)-ni cotinic acid ethyl ester M Eaﬁg%éo[o‘?élrsr] G
MA 311; M5 (me) 312 (M++1). 20

PREPARATI ON 33 2-(3-Tetrazol -1 -yl -phenoxy) - nicotinic acid et hyl ester MP.
100-102[ err] C; MAB11.27; MS (me) 312 (Mr+ 1). PREPARATI ON 34

2- (3- Met hyl sul f anyl - phenoxy)-nicotinic acid ethyl ester 25 MV
289.356; M5 (me) 290 (M +1). PREPARATI ON 35 2-(3-Acetyl -phenoxy)-nicotinic
acid ethyl Bster MV 285.302; MS (me) 286 ?—%E%éll PREPARATI ON 36 30
2-(3-Trifluoronet hoxy- phenoxy)-nicoti ni Cs aci grpt hyl ester MW 327.262; M
(me) 328 (M+ 1). PREPARATION 37 2-(3.4Rdifl yor o-p@aoglx)- ni cotinic acid
ethyl ester MN279.26; MS (nmle) 249 (M. 2

PREPARATI ON 38 2-(3.5-difl uoro-phen otinrt acid ethyl ester MWV
279.26; M5 (me) 279 (M). - 64-

R® N E(CH,),Rs

CO,Bu

2 3
Rs M I
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5 . Pl REPARATI ON 39

2: (3- Fl uor o- phenoxy=-nicotinic acid ethyl ester MN261.26 M5 (me) 262
(M) . PREPARATI ON 40 2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid ethyl

ester 10 MN 286.28 M5 (me) 286 (M). PREPARATI ON 41

2- (Benzor | .\8ddkMazes - 5- yl oxy)-nicotinic acid ethyl ester MV Z87I/IBBO0OUR
(DVSO-d6) d 1.2 (3H, t), 4.30 (2 H qg), 6.0 (2 H s), 6.5-8.4 (6 H in). 15
PREPARATI ON 42 2-( 3- Di met hyl car banoyl - phenoxyjs.ni cotinic acid ethyl ester
1H NVR (CDCL3) d 1.36 (3H, t), 3.00 (3H, s), 3.07 (3H, s), 4.38 (2H, 0q),
7.06 (1H, m, 7.19 (1H mM, 7.24 (2 H M, 7.42 (1H mM, 8.24 (2 H, dd).
PREPARATI ON 43 20 2- (3- For nyl - phenoxy) - ni cotinic
acid ethyl ester MVW271.29 M5 (me) 271 ( MscHERRBBRARATI ON 44
2-Chloro-nicotinic acid ethyl ester To a solution 2-Chloro-nicotinic acid
(12.5 g) in Ethanol (250 ml) was added thionyl 25 chloride (5.77 m)
dropwi se and refluxed for 1.5 hours. The m xture we® concentrated to renove
ethanol and diluted with 300 m water. Solid $di un|bi carbonate was added
to adjust the solution to pH 8.0. This was extlracte vvib%yl acet at e,
wahed with water, saturated bicarbonate So rine, dried
over Na2SO4, filtered and concentrated to a L/ell wliquid (10.0 g). MV
185.61; M5 (mle) 185 (M+). 30 R® NZ E(GH.) RS
PREPARATI ON 45 2- (4- Cyano-phenoxy)-nicotinic acid A s((g% Lﬁ)ﬁ on of

2- (4- Cyano- phenoxy)-nicotinic acid nmethyl ester (0Q.200 grans, 0.787 mol e)
in tetrahydrofuran (3 m) and 1 M Li CH H20 (1.97‘-\‘“) was stirred over
night. The m xture was diluted with 25 m water, acidified to pHIwith 2 N
hydrochloric acid and filtered to 35 give a white solid (0.144 g). MV
240; '"H NWR (DVMSO-d6) d 7.2 (3H, m, 7.90 (2 H m, 8.35 (2

E(CH,),R>
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H in), 13.5 (1 H, bs). The conmpounds of Preparations 46 was prepared
according to the procedure of Preparation 45 substituting the correspondi ng
ester for 2-(4-Cyano-phenoxy)-nicotinic acid nethyl ester. The duration of
reacti on was between 1 and 24 hours. -65- 5

PREPARATI ONVQI88/452¢83- Oy ano- 4- f | uor o- phenoxy) - ni coti ni ¢ acid MB35
(me) 258, 257 (M+). Preparation 47 2-(4-am nonethyi-phenyl)-propan-2-ol 10
To a stirred solution of 4-(1-hydroxy-1-nethy#3ethyl)-benzonitrile (20.9 g,
0.13 nol.) in dry tetrahydrofuran (300 nL) at O[err] C was added sl owy
dropwi se 1.oM Ilithium al um nium hydride in tetrahydrofuran (388 niL, 0.39
nol.). The m xture was refluxed for 30 mn. then cooled to OC and quenched
with nmethandl (50 nlL) added slowy dropw s€CHEMB24i xt ure was concentrat ed
in vacuo to half volunme and diluted with chloroform (1200 m.) then washed
with 15 water (300 nlL). The resulting suspension was filtered through
Celite and the filtrate | ayers seperated. The organic ex was dried
(MgS™) and concentrated to gi 16.2g RS _a R#ght yell ow
64-6[err]C. NVMR (CDd 3): 77.45 d, 2 . .
6H). GC-M5 (me, %: 164 R\, , 132 (75), (100).
PREPARATI ON 48 20 '
m et hyl ester A solution of

0- phe 1
ano- phenoxy) - ni &)pni acid hyl ester
(0.90 granms, 2.44 mole) R E W)'H*?) and potassi um carbonate (1.01
grans, 7.33 mmole) was refluxed for 2 Mhutes. The mixture was dil uted
with 100 mMl water, acidified to pH 1 and filtered to give a solid (0.200

. MNV254; M5 (me) 254 (MW). 25

PREPARATI ON 49 2-( 3- Chl or o- phenoxy) - ni cotYHhni de A sol ution of
2- ( 3- Chl or o- phenoxy) -nicotinonitrile (7.81 granms, 33.9 mmole), 3%

R4

R




hydr ogen peroxide (190 m, 169 mmole) and 50 % potassi um hydroxi de (380 m,
3.39 mmole) in ethanol (100 mM) was stirred at 70 C over night. The m xture
was concentrated to 250 mi 30 and cooled to OC. A solid was isolated by
filtration, dissolved in ethyl acetate, dired over magnesi um sul fate and
concent r at edlovar4szédhi te solid (6.51 g). MP. 225-2280C, MN 2I/MBIOWEE (1 e)
250 (M++1). PREPARATI ON 50 2-(3-Chl or o- phenoxy)-nicotinonitrile 35

A solution 2-Chloro-nicotinonitrile (5.0 grangg- 36.1 Mol e), cesium
carbonate (23.5 grans, 72.2 mole) and 3-chl orophenol (4.65 granms, 36.1
mol e) in dinmethyl formam de (100 mM) was heated to 800C over night. The

m xture was cool ed and poured into 500 mMl water and extracted wth diethyl
et her. The cenbi ned extracts were washed WSCREMERSr and brine, dried over
MySH, filtered, and concentrated to a white solid (8.21 g). MP. 88-90C
Anal . calcd. 40 for [err] C, 62.49; H 3.06; N, 12.15. Found: C, 62.43; H,
3.00; N, 12.13. T -66- 5 R® PREPARATI ON
51 244-Fl uor o- phenoxy) - pyridin-3-yl am ge To|a sol ution

2- (4- Fl uor o- phenoxy) - 3-ni tro- pyri di ne . r N.12.81 nmol e) in ethyl
acetate (100 m) was added 10% pal | adi um}pn ¢grbon OH. 600 g). This was
shaken under 50 psi hydrogen for 1 hour. [The at al yst was renoved by
filtration, and the solution was 10 &3 s\/qu)z)lg(sve a white solid
(2.49 g). MP. 92-940C, MW 204.20; M5 (me) 204 ( The conpound of
Preparation 10a was prepared according to the pr ocedure of Preparation 10
substituting the corresponding nitro for LX

2- (4- Fl uor o- phenoxy) - 3-nitro-pyridine. The duration of reaction was between
1 and 24 hours. PREPARATION 52 15

2- (Pyridin-3-yfoxy)-pyridin-3-ylamne MNV187; |[M5 (me) 188 (Mt+1).

PREPARATI ON 53 1

Rs R4
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2- (4- Fl uor o- phenoxy) -3-nitro-pyridine A solution 2-Chloro-3-nitro-pyridine
(5.0 granms, 31.54 mmole), cesiumcarbonate 20 (25.7 grans, 78.85 nmole)
and 4-fluorophenol (3.6 granms, 34.69 nmole) in dinmethylformam de (85 n1)
was stlrred“;‘oos{ g ours at roomtenperature. The m xture was_diluted with
250 m wat el ARG Bxtracted with ethyl acetate. The combi nedPe¥IBROPUS o e
washed with 1 N NaOH, water and brine, dried over Na2SO4, filtered, and
concentrated to a yellow solid (7.16 g). MP.487-89[err]C, MN234.1; M5
(me) 234 (MW). 25 The conmpound of Preparation 54 was prepared
according to the procedure of Preparation 53 substituting the correspondi ng
al cohol for 4-fluorophenol. The duration of reaction was between 1 and 24
hours. PREPARATI ON 54 2- (Pyri di n- 3-yl oxy) - EHEMESEpyr i di ne 30 M
217.186; M5 (me) 218 (M-+1). PREPARATI ON 556

2- ( 3- Chi or o- phenoxy) - pyri di ne- 3- car bal dehydg' To a sol uti on of nethyl

sul foxide (0.23 m, 3.3 mple) and netRY englchloride (10 m) at -700C was
added oxalyl chloride (0.20 m, 2.3 nmole W se over 5 mnutes and
stirred 35 for 1 hour. A solution of
[ 2- (3- Chl or o- phenoxy) - pyri di n- 3-yl ] - mRanoly grams, 1.7 nmmole) in

nmet hyl ene chloride (10 m) was added to the stlrrlng m xture dropw se and
stirred at - 700C for 1 hour. It was warned - 35[err]C for 15 mnutes
and cool ed down to - 700C at which tinme triethylamne (1.1 5 m, 8.3 nmole)
was added and the m xture was warned to O[err]C. The m xture was dil uted
with 20 m nethylene chloride and washed w th saturated sodi um 40

hydr ogencar bonate and brine, dried over Na2SO4, filtered, and concentrated
to an orange oil -67- 5 which was which] was purified by chromatography
on silica gel eluting wwth 1/3 ethyl acetate/ hexane to give a yellow oil
(0.180 g). MW 233.65; Ms (me) 234 (M4+1). [The conpound of Preparation 56
was prepared according to the procedure of Preparation 55 substituting the

correspondi ng al cohol for [2-(3-ChlOrao- heno ) - pyridin-{3-yT]] -
R® R4
7
R | N
R1
R® N/ - (D)p
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met hanol . The duration of reaction was between 1 and 24 hours. 10
PREPARATI ON 56 2- (Pyndi n-3-yl oxy)-pyridi ne-3-car bal dehy-de MWV 200. 20; M
(me) 201 (M++1). PREPARATI ON 57

[ 2- (3- Chl or o- phenoxy) - pyri di n-3-yl ] -nmet hanol 15 To a sol ution of

2- ( 3- Chl or erpdsessmssy ) - ni cotinic acid ethyl ester (0.5 g) andPGRIBIBMSAAP of ur an
(10 M) at O[err]C was added lithiumalum numhydride (0.4 g) in two
portions and stirred for 30 m nutes. The solugion was allowed to warmto
roomtenperature and stirred over night. The m xture was quenched with I N
sodi um hydroxide (0.5 m) and diluted with water. The m xture was filtered
t hrough celite which was washed with ethyl acetate to extract 20 the
product. Thg conbi ned extracts were washedoMEME 28at er and brine, dried over
MySO4, filtered, and concentrated to andgkl (0.39 g). MN235.67; M5 (me)
236 (M+l), The conpound of Preparation Vs prepared according to the
procedure of Preparation 57 substituting the correspondi ng ester for

2- (3- Chl or o- phenoxy) -nicotinic acid ethyl ester. The duration of reaction
was between 1 and 24 hours. 25

PREPARATI ON 68 [ 2- (Pyridin-3-yl oxy)-pyridi{n-3-yl]-nmethanol MV 202.21; M
(me) 203 (M+-+1). PREPARATI ON 59 3-Tetraz 111 -yl - phenol 30 To a
sol ution 1-(3-Benzyl oxy-phenyl)-1Htetraz¢ole (0.640 grans, 2.54 mmole) in
et hanol (15 m) was added 10% pal | adi um oy carbon ( -0.100 g). This was
stirred under hydrogen balloon over night. The catal yst was renoved by
filtration, and the solution was concentrated to give a white solid (0. 364

g). MP. 171-172[err]C, MN 162.12; M5 (mMe) 163 (M++1) .~3
PREPARATI ON 60 | -(3-Benzyl oxygs phenyl)-1 bktetrazole T é?‘ ol ution of
3- Benzyl oxy- phenyl am ne (1.50Ngrans, 7.53mvole) and a I¢ acid (15 m) at

700C was added a sol utign of rmate (1.116 7153 mmole) in
r 4 hours.™~Q the sol
(D),

acetic acid (4 m) and sti was added
8
R™ N° “gcH,) RS

sodi um azi de (1.468g, 22.6 ) R
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40 mmole) in tw portions and stirred for 20 hours at 70 [err]C. The

m xture was extracted with ethyl -68- 5 acetate. The conbi ned extracts
were washed with saturated sodi um hydrogencar bonate and brine, dried over
Na2SO4, filt nd concentrated. The product was purified vi

chr omat ogr %ﬁ?/g’ 5§| lica using 3/1 hexane/ ethyl acetate as &T@ﬁ{"]m?gg]gl ve
white crystals (0.650 g). MP. 85-86[err]C, MN252.25; M5 (me) 252.8 (M.
PREPARATION 61 1 O -47- 3- Met hyl sul f anyl - phenol
To a solution of acetic acid (200 m) was cooled to - 50[err] C was bubbl ed
in HBr gas (20 g). m Met hoxyphenyl net hyl sul fide (20 granms, 130 mmol e) and
48% aqueous HBr (10 m) was added and the m xture was refluxed for 3 hours.
The acetic &cid was renoved, and the oil we€HEMER&d into 150 m ice
water.lt was extracted with diethyl ethefyxyfhe conbined extracts 15 were
washed with 15% KOH, and the agueous was aC| dified with concentrated
hydrochl oric acid and extracted with diethyl ether. The conbi ned extracts
wer edri ed over Na2SO4, filtered, and concentrated to an oil (11.5 g). MV
140.205; Ms (me) 141 (Merr]+1). PREPARATI ON 62

1- Met hoxy- 3- net hyl sul f anyl - benzene 20 4 To a suspension of magnesium
(7.2 granms, 296 nmmole) and iodine (100 m)l in diethyl ether (250 m)

m Br onoani sol e (47.0 grans, 250 mmvol e) wag added slowy with spontaneous
refluxing. Methyl disulfide (16.0 granms, ¥60 mmol e) was added and stirred
for 1 hour. A solution of water (100 m) and concentrated hydrochloric acid
( 30 M) was added as the m xture was bei ng cooled. The |ayers were
separated and the aqueous was extracted with 25 di et ther. The

conbi ned extracts were dried gver MySO4, Rzltered and ntrated to an
oi | which was purified by distilation (20| mm Hg) at 13Q-1330C. (23.5 g).
PREPARATI ON 63 2- (PyridR
sol ution of Pyridin-3-yl-
di met hyl f or mam de 30 (20
added and stirred for 3R3M

LXVII



Chloro-nicotinic acid ethyl ester (1.0 grans, 5.4 mmvle) was added via
syringe and stirred at roomtenperature over night. The m xture was dil uted
with water (150 m) and extracted by diethyl ether and ethyl acetate. The
conbi ned extracts were washed with 1 N NaOH, water and brine, dried over
Na2SO4, filwersgdszéand concentrated to an oil (1.3 g). MN 258rCHBiBoBIB03S
(me) 259 (M++1). PREPARATI ON 64 2-13- Met hoxycar bonyl - phenoxy) - ni coti nfc
acid To a solution 2-(3-Methoxycarbonyl - phenoxy) - ni cotinic acid benzyl

ester (1.1 g) in nethanol (15 m) and ethyl acetate (15 nml) was added 10%
pal | adi um on carbon ( 0.2 g). This 40 was shaken under 30 psi hydrogen
for 2 hours. The catal yst was renoved by filtration, and -69- 5 t he

sol uti on wass concentip ada@gbnt 10or SiePnet, &@'iéﬂilo%g%ﬁahe\éaﬁ duhd bUubuRdviid\condriay ke ne

hi i de/ h t i . whi t )[id . b6 ) 1273.26; M5 (M 274
OV 1) e ARAT ERreRESTaIng SORERRS o) s ) BY et Wtk avroned e e iy |

?it(;r Into assgf((tl-iizml-pfin 2Ahd Ci:ré;e:d? ﬂg&fmmyls hydﬂiﬂ@Qing méfOECiaFr°mmg%énéisﬁ?r as

. grans, . mo| e .U, ns . e d

(0. 027 arams. cimaRerefBEIes e (3Rton i vatekh, o8l 8B Bmgrafliferd i bl Phigen

net hanol (10 ni3bovicihobsitdrabedt 20Mows,ripterabipahontiddeugas for 5 minutes. The

mxture vassqieat ed 1 LBy 1 SeibmBY S o ARG REaddofipaill ol 9l cdilithed to
(o] 0) shed wt

extracted with diethyl ether. e conpbined extracts were washec wat er
and brine, dri &fe erfeepPoRgignathy! eptpr RYFdiRe compeund ohtoamia Wiby deactingd¥ wish thakd! Brhérvas

purified via flasdansedr@iidlyQBloAdd)YThé Peactidhmiftlide iirbated itd @AY LU beridd Bbivesd
hexane as el uent 364 (M++1). PREPARATI ON 66

11. % rg% MV 363. 39; NS5 gni g% :

2- (3-1 odo- phen(ﬁ?ﬁ?§t- fiowgb phRUES boursy Pisferpblyabeid f §MOYE-5 o1 ut i on

2- Chl or o-ni coti ni c anirehctnnrezefiScimiey, theR-chiogippritihe comfifindobfomeula VI dseanver2 to

o i mot byt For o aeesp gy PR of mia B RIGHE 1y ke oRlvBf of i Yol ©

m xt ure was pOLRSé,(Zﬁz),ml-b in the presence of cesium carbonate and a polar aprotic solvent, such as
dimethylformamide. The reaction is carried out at a temperature between about 65°C to about
90°C, preferably about 65°C, for a time period between about 10 hours to about 18 hours,
preferably about 10 hours.

20 In reaction 3 of Scheme 2, the ethy! ester pyridine compound of formula V is converted
to the corresponding 3-carboxylic acid compound of formula 1l by reacting V with ethanol in the
presence of sodium hydroxide. The reaction mixture is heated to reflux for a time period
between about 3 hours to about § hours, preferably about 4 hours.

In reaction 1 of Scheme 3, the 3-carboxylic acid compound of formuta IV is converted to

25 the corresponding benzy! ester pyridine compound of formula X by reacting IV with benzyl
bromide in the presence of potassium carbonate and a polar aprotic solvent, such as
dimethylformamide. The reaction is carried out at room temperature for a time period between
about 1 hour to about 24 hours, preferably about 10 hours.

In reaction 2 of Scheme 3, the 2-chioropyridine compound of formula X is converted to

30 the corresponding compound of formula IX by reacting X with 3-iodophenol in the presence of
cesium carbonate and a polar aprotic solvent, such as dimethylformamide. The reaction is
carried out at a temperature between about 70°C to about 80°C, preferably about 75°C, for a
time period between about 1 hours to about 6 hours, preferably about 2 hours.

In reaction 3 of Scheme 3, the (3-iodo-phenoxy) pyridine compound of formula IX is

35 converted to the corresponding compound of formula Vill by reacting IX with carbon monoxide
and methanol in the presence of palladium acetate, 1,1-bix(diphenylphosphino)-ferrocene,
triethylamide and a polar aprotic solvent, such as dimethylformamide. The reaction mixture is
heated to a temperature between about 50° to about 70°C, preferably about 60°C, for a time

period between about 2 hours to about 4 hours, preferably about 4 hours.



150 M water and extracted with diethyl ether. The conbined extracts were
washed with water and brine, dried over MgSO4, filtered, and concentrated
to an oil which was purified via flash chromat ography on silica using 30%
et hyl acetatel hexane as eluent (2.32 g). MW 25 431. 24; NS n1e9) 432
(M+1). PREVAPBREN 67 2- Chloro-nicotinic acid benzyl ester B980P A
2-Chloro-nicotinic acid (3.0 grans, 19.0 mmol e), potassium carbonate (6.5
grams, 48.0 mmol e) and benzyl bronmide (2,8 m-4924.0 mole) in

di rethyl formam de (20 m) 30 was stirred at roomtenperature over night.
The m xture was poured into 200 ml water and extracted with diethyl ether.
The conbi ned extracts were washed wth water and brine, dried over MgSO4,
filtered, afd concefn reaction 4 or Seheniel 3.vihe danaxk estgupyrifine dompaund |cfddtmula VIl is
chr omat ogr aphy cgivesdd fo ' % / g}gﬁ ).
MW 247, 69; NS (nle) dz4%;§$q@%®n%&%¥%ﬁa§?"gt§? n gﬁ’g%"q']' ,%ni’rege%@ o
C- (5- Chl or o- f uPERAEmy PN carperhymethangl ant etfiyis agetats. o nThef reaction is carried out at room

?- tChl ﬁr 3- i ]yr an’cé&(\pgfﬂhbﬁo be foel@ tviélgeriod iaétgee(n]ab_&ﬁ 191?@38 K/Ibo‘a_t ‘téhcmfé? b@lierdb_ry aboutﬁ hgur_s.d

et rahydr of uran was, a ropw se 1. L] 1thiumalum n ride
(21 m, 21 mmle) aHh"%a&‘f"Pu&@gg‘ﬁ‘SP‘es@*ﬁﬁ fripalic aﬂiJePWp%? FPEPOkRY iAW & o
and quenchedd wicbrvesieditb thesdohrespohdirnebnipourd of &drtaulaXebly fbktich 111 Withea Bmxdoutidofwes
poured into 15@ o, water and extracted -70- 5 with diethyl ether. The
conbi ned extracts were washed with water and brine, dried over MySO4,
filtered, and concentrated to an of+ (0.493 g). MV 131.57; M5 (nmfe) 130/131
(Me). The conpounds of Preparationp 69-71jwere preparjed according to the
procedure of Preparation 68 substi .lﬁzi ngslhe corr ndi ng oxi ne for

5- Chl or o- f ur an- 2- car bal dehyde oxi ng.  The duration reacti on #s bet ween
30 m nutes and 24 hours. 10 PREPARATI ON 69
C- (5-Methyl -furan-2-yl)-nmethyl arni, 111 (M) .

PREPARATI ON 70 NH5 R1

%)

by one of four different synthetic methods.
In the first method, the compound of formula !il is reacted with Xit in the presence of

156 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide, 1-hydroxybenzotriazole hydrate and a polar
aprotic solvent, such as dimethylformamide. The reaction is carried out at room temperature
for a time period between about 1 hour to about 24 hours, preferably about 10 hours. In the
second method, lil is reacted a chloroformate such as isobutylchloroformate, in the presence
of N-methylmorpoline and a polar aprotic solvent, such as methylene chloride, at a

20 temperature between about 0°C to about -20°C, preferably about -10°C, for a time period
between about 15 minutes to about 1 hour, preferably about 30 minutes. The reaction mixture
is warmed to room temperature and the compound of formula Xli is added. The resuiting
reaction mixture is stirred for a time period between about 1 hour to about 24 hours, preferably
about 10 hours.

25 In the third method, the compound of formula i is heated to reflux in the presence of
thionyl chloride for a time period between about 1 hour to about 24 hours, preferably about 1
hours. The resulfing acid chloride is then reacted with the compound of formula X!l in the
presence of pyridine and a polar aprotic solvent, such as tetrahydrofuran. The reaction is
carried out at a temperature between about 0°C to about room temperature, preferably about

30 0Q°C.

In the fourth method, the compound of formula It is reacted with Xl in the presence of
BOP, diisopropyl ethyl amine and a polar aprotic solvent,such as dimethylformamide. The
reaction is carried out at room temperature for a time period between about 3 hours to about 4
hours, preferably about 4 hours.



C- (4- Chl or o-t hi ophen-2-y1)-net hyl am ne 15 MN 147. 64. PREPARATI ON 71
C-Thi azol - 2-yl - et hyl am ne MWV 114. 19. PREPARATI ON 72 20

5- Chl or o- f ur an- 2- car bal dehyde oxi me To a sol ution

5- Chl or o- f ur an- 2- car bal dehyde (1.3 granms, 9.96 nmople) and NaOAc (1.8 grans,
21.9 mol e)WPA byl ene chloride (30 mM) and water (30 ni) RewTEasdEsds [err]
(0.761 grams, 10.96 nmole) and stirred at roomtenperature over night. The
m xture was poured into 150 ml water and extrgpoted with diethyl ether. The
conbi ned 25 extracts were washed with water and brine, dried over MySO4,
filtered, and concentrated to a solid (1.38 g). MN145.55; M5 (nme) 145/147
(Me). The conpounds of Preparations 73-75 were prepared according to the
procedur e of5 Prepar dbireastiohe! st®aheint &t tha@_—&d‘bax?iorabi&&;l?m cﬂ:@\palgdf&m&ﬁml;fqn is

5- Chl or o- f ur an-2= . 1,0 [ I on was, bet ween n
54 hours. 30 c%m?e?t@@fg ﬂ@ Qx%por;m\% ch\E:a}nd o'?fo?mula ?@E@Fﬁﬁw &N%a compc:ung1 .09
5- Met hyl - f ur an-the &Y dehyde oxime M xture of E/Z isomers; MN125.11; 'H
NVMR (CDC13) d 2.32 (3H, s), 6.03 (1 H d), 6.12 (1 H d), 6.0 (2 H, s),
6.48 (1 H d), 7.22 (1 H d), 7.42 (1 H s), 7.91 (1 H, s). PREPARATION 74

35 4- Chl ¢gro-t hirgphene- 2-car bal dehyde oxi me MWV
161. 62. PREPARATI ON 75 Thi azol e- 2{car bal dehyde oki ne| MV 128. 17. -71- 5
PREPARATI ON 76 R2 R3S R XIV

o~ | .o q\m

10 in the presence of 4-dimethylaminopyridine, 1-(3-dimethylaminopropy!)-3-ethylcarbo-
diimide hydrochloride, pyridine and diethyl ether. The reaction is carried out at room
temperature for a time period between about 1 hour to about 3 hours, preferably about 1
hours.

In reaction 1 of Scheme 6, the compound of formula XVI is converted to the

15  corresponding compound of formula XV by reacting XVi with acetonitrile in the presence of
formaldehyde and sodium cyanoborohydride. The reaction is carried out at room temperature
for a time period between about 14 hours to about 16 hours, preferably about 16 hours,

In reaction 1 of Scheme 7, the compound of formula XVHl is converted to the
corresponding compound of formula XVI by first reacting XVII with phosphorus oxychloride in

20 an aprotic solvent, such as toluene, then treating the compound so formed with sodium
hydroxide in a polar protic solvent, such as methanol. The reaction is carried out at a
temperature between about 0°C to room temperature, preferably about 22°C, for a time period
between about 1 hour to about 24 hours, preferably about 12 hours.

In reaction 1 of Scheme 8, the compound of formula XIX is converted to the

25  corresponding compound of formula XVIil by a method to that described in reaction 1 of
Scheme 7.

In reaction 1 of Scheme 9, the 3-aminopyridine compound of formula XXl is converted
to the corresponding compound of formula XX by reacting XXi with a compound of the formula

R?2 R3 R4 X

HO/)k\-(D)p/ TR




5- Chl or o- f ur an- 2- car bal dehyde A sol ution of 5-Ni tro-furan-2-carbal dehyde
(14.1 g,) in concentrated hydrochloric acid (60 m) was steamdistilled
unt i | -130 m quuidd was col |l ected. The m xture was poured into 150 m

wat er and extracted with diethyl ether. The conbined extra shed
with 10 sa¥9P¥#R88 NaHCOB, water and brine, dried over O?érf’ﬁ; ’EP\(@% and
concentrated to an oil which was purified via flash chromat ogr aphy on
silica using 20% et hyl acetate/ hexane as el ubhtto give a white solid (1.3
g). MNV130.53; M5 (me) 129/131 (M++1 ). PREPARATION 77
2.4,6-Trifluoro-benzyl am ne 15 A sol ution of

2- Brormrrethyl 1,3,5-trifluoro-benzene (2.0 g,8.9 mole) and HMTA (3.1
grans, 22.2 Smole) iinthehreseneoeli- feyy@xvhepzmolpéwqiratﬁ@ad fcrolat @Pielig pRvenp, such

resul ting preméyaﬁ&tﬁ WRSarhis! &he R ol
(10 m), water (5 mi) an a(:ionceiplt %2%3 I%\ gﬁgab&cﬁtmcﬁgﬂﬁwe o ng%h&n

refl uxed for 4 Wabq‘ﬁé hﬁ‘i")??ﬂﬁ%t%d‘é’”ﬁoﬂ?féf?b‘yﬁf’?}‘ 3PDBOYF wat er and vvashed
wi th diethyl ether. l?ﬁh’@ac’ﬁ&UGOMSSdh@ﬁe lg_smia.l@dwpmﬁdhofﬁomﬁmdxmmsmadvmude tﬁ?end

20 extracted with dieth et cts wer

wat er and bri neSCTgFRo8E"S p°Wﬂ£‘§)fP""'f'? ﬁfd«i [fac &&@ g@ﬁ?ﬁ?%g \f@' gormg
which solidified on standing (1.32 g). MW 1 4, M5 (me) 145 (M - NH2)

The conpounds of Preparation 78-79 were pre d acco % g to the procedure
of Preparation 77 substituting the correspo g hal |§ \?

2- Bromonet hyl -1, 3,5-trifluoro- 25 be duration of reacti on was
between 1 and 24 hours. PREPARATI ONHEB R

C- 15- Chl or o-t hi ophen-2-yl) - net hyl am ne MW 47 63: M (me) 147 (M+).
PREPARATI O\I 9 30

C (3.5-Di chlbro-th th
PR(EPARATI N 80 G (Icaoﬁqﬁpé%ﬁ% e)°fgﬁ' a(‘ﬁS”PP ‘i’\%N"Jdgat% 8’|%§'a°m%§’e§‘¢£‘?%£ ‘%‘ eg“§6T“M
3, 4- Di chl or o- t hicogie isenittuedebes Y neﬂuxefm adtireenetied b@wehCRbgutahioUr B @03548 hours,

mmole) in tet ralg}ggpeg{)lg% gg,@ouyg) was added dropwise 1.0 M Iithium al um num

hydride (7 m stifrred at roomtenperature for 30 m nutes. The
m xture was cool ed to r@g@ogﬁdof Scheme 11, the compound of formula XXVI is converted to the

15  corresponding compound of formula XXV by reacting XXVI with methyl lithium in an aprotic
solvent, such as tetrahydrofuran. The reaction is carried out at a temperature between about -
75°C to about -85°C, preferably about -78°C, for a time period between about 1 hour to about
6 hours, preferably about 2 hours.

In reaction 1 of Scheme 12, the compound of formula XXVIl by reacting XXVIll with

20 boron tribromide in a polar aprotic solvent, such as methylene chioride. The reaction is
carried out at a temperature between about -78°C to room temperature, preferably about 0°C,
for a time period between about 1 hour to about 24 hours, preferably about 16 hours.

In reaction 1 of Scheme 13, the compound of formula XXX is converted to the
corresponding compound of formula XXIX by reacting XXX with a compound of the formula
O

/“\ XXXI

25 R9 Cl
in the presence of triethylamine and a polar aprotic solvent, such as methylene
chloride. The reaction is carried out at a temperature between about 0°C to room
temperature, preferably about 0°C, for a time period between about 30 minutes to about 2
hours, prefereably about 1 hours,
30 In reaction 1 of Scheme 14, the compound of formula XXX is converted to the
corresponding compound of formula XXX by reacting XXX with methanesulfonic anhydride in
the presence of triethylamine. The reaction is carried out at room temperature for a time

period between about 30 minutes to about 24 hours, preferably about 12 hours.



quenched with 3 nl nethanol and 5 m saturated NHACI added dropw se. The
m xture was poured into 100 m water and extracted with diethyl ether.
This was then filtered through celite. The conbined extracts were washed
with water and brine, dried over MySO4, filtered, 40 and concentrated to
an oil whi oYO9MS2¢8urified via flash chromatography on sili cBCHABIPIES,
-72- 5 nmet hanol / nmet hyl ene chloride as eluent to give an oil (0.335 g).
MA/182.08: 1H NMR (CDCl [err],) d 4.01 (2H s)52-7.09 (1 H s). The conpounds
of Preparations 81-88 were prepared according to the procedure of
Preparation 80 substituting the corresponding am de for

3, 4-Di chl oro-thi ophene-2-carboxylic acid am de. The duration of reaction
was between 530 mi nutieseatish 24f Isohsn®e 15, Ghe compound of formula XXXV is converted to the

P O 31 ek g OB i M
C- Benzof bl t hl osipentic 2elydnt, metthgs eihanel T reaction is heateyhioL B8Ufer a fifme (PRiias) betwezn
18120, 6 (mi S PTolPNEF bR ATy uglyaraai: 2y - el TLam ne M

2-{5- Ami nonet hyl - t hilpeastier1 pf Sehemeptsn ihe. eampeypd1ofrforyla RPIARLPIEREG P the

2- (5- Am no hy . : . . i
(cbd 3) d g {°gﬁsﬁ§‘§'ﬁﬁ GorbRUAD BBt/ kX AN Rzig AOMMARE e Frop) b

PREPARATI ON 86 REITplensiis ﬂ%%ﬁﬁé}‘?‘ﬂg'jwaﬁ?é@%?‘i%-*é%o”??ﬁ-saé’f’%ﬁzéwtlé‘&“ﬁ;mef'ilY’ﬁ{]ﬁ/R
(CDA 3) d 1. 56 dnfdkide. SThe Badkidn (s2ddrries out 48 rédtn {einpktatudd for 8 11ME périodHietwaben about 2
hours to about 6 hours, perferably about 4 hours.

In reaction 1 of Scheme 17, the 2-aminopyridine compound of formula XXXIX is

15 converted to the corresponding compound of formula XXXVIIi by reacting XXXIX with a
compound of the formula, R%-N=C=0. The reaction is heated to reflux for a time period
between about 1 hour to about 24 hours, preferably about 16 hours.

In reaction 1 of Scheme 18, the 2-nitropyridine compound of formufa XLl is converted
to the correspond 2-aminopyridine compound of formula XL by reducing XL! with 10%

20 platinum oxide on carbon, methano! and tetrahydrofuran. The reaction is carried out at room
temperature for a time period between about 1 hour to about 3 hours, preferably about 2
hours.

In reaction 1 of Scheme 19, the compound of formula XLIll is converted to the
corresponding compound of formula XL by reacting XLl with MCPBA in a polar aprotic

25 solvent, such as methylene chloride. The reaction is carried out at room temperature for a
time period between about 1 hour to about 4 hours, prefereably about 1 hours.

In reaction 1 of Scheme 20, the2-chloropyridine compound of formula XLV is
converted to the corresponding compound of formula XLVI by reacting XLV with a compound
of the formula, R3(CH,),OH, in the presence of cesium carbonate and a polar aprotic solvent,

30 such as dimethylformamide. The reaction is carried out at a temperatue between about 65°C
to about S0°C, preferably about 80°C, for a time period between about 10 hours to about 18
hours, preferably about 16 hours,

In reaction 2 of Scheme 20, the 3-cyanopyridine compound of formula XLVI is
converted to the corresponding compound of formula XLVII by reacting XLVI with hydrogen

35 peroxide in the presence of potassium hydroxide and a polar protic solvent, such as ethanol.
The reaction is carried out at room temperature for a time period between about 1 hour to
about 24 hours, preferably about 12 hours.

In reaction 3 of Scheme 20, the compound of formula XLVIl is converted to the
corresponding compound of formula XLIV by reacting XLVI} with a compound of the formula



PREPARATI ON 87 3- (S- Am nonet hyl -t hi ophen-2-y1)-pentan-3-ol 30 MV
199.35; 1H NWR (CDC3) d 0.85 (6H, t), 1.82 (4H, q), 3.97 (2H, s), 6.67 (1
H d), 6.73 (1 H, d). PREPARATI ON 88

2- (5-Am no hl or o-t hi ophen-2-yi) - propan-2-ol MN 205.

(CDOI 3) d T?%‘g’**(%‘é‘,”*“s), 3.92 (21H, s), 6.71 (1H, s). 35 P
PREPARATI ON 89 3. 4-Di chl oro-t hi ophene-2-carboxylic acid am de To a stirred
suspensi on of 3,4-[Xchloro-thiophene-2-carboxy:?c acid (1.0 granms, 5.08
mol e) in nmethylene chlroride (20 m) and dinethylformanmide (0.2 nml) was
added thionyl chloride (1.9 m, 25.3 mmole) and refluxed for 3 hours. The
m xture was concentrated to give 40 an oil The oil was taken up in

nmet hyl ene chloride (15 m), cool gas was -73- 5
bubbled in for 5 mnutes and stirfred forj 20 m nytes| The m xture was
diluted with nethylene chloride ({15823 | wat er gyﬁrlne dried
over MgSM4, filtered, and concentj at\e i ch masq% #led Vi a

fl ash chromatography on silica usfn -5} % net hang| | net hyl ene chl oride as
eluent to give a solid which T1turaredni e chloride to give a
white solid (0.475 g). MV 196%06;LIVS ( ). Rlo The
conmpounds of 5Preparations 90-92 were prepared actording to the procedure of

Preparation 89 subst ivnddin® ig Effors ArsRS BPIRES, N9 traCGHEeh@ of potassium hydroxide and a

3, 4-Di chl or o- thlophene 2-carboxylic acid. The duration of reaction was
between 1 and 22°RGRATAIC spient, PW%V@“@*F’& b0q IsRCih isiratried aLiepkemResatye; d
am de 15 for aMvelRdiod BbwdeRapdut 1G&ﬂr1@30(ﬁlMﬂ)houBREBéB&TbﬁNt 9 hours.

i-g-el;r I( T\/LE% f)mat hyl -thi Opheri'ﬁ'\ re%ct%%ﬁ%?é%lelm% ﬁctf'\e compound olwvrmaa XI].'IX s conver‘egito a'\e

10 corresponding compound of formula L by reacting XLIX with a compound of the formuta
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R? R3 Ré
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in a polar aprotic solvent, such a tetrahydrofuran. The reaction is carried out at a
temperature between about -85°C to about -75°C, preferably about 78°C, for a time period
between about 0.5 hours to about 16 hours, preferably about 2 hours.

15 in reaction 2 of Scheme 21, the compound of formula L is converted fo the
corresponding compound of formula XLVIII by reacting L with chromic acid, sulfuric acid and
water in a polar aprotic solvent, such as acetone. The reaction is carried out at a temperature
between about 0°C to about 25°C, preferably about 0°C, for a time period between about 0.5
hours to about 16 hours, preferably 2 hours.

20 in reaction 1 of Scheme 22, the compound of formula LIl is converted to the
corresponding compound of formula LIV by reacting Lill with a compound of the formula

— ——

RZ R? R4 XLVIII

x| o | [T~r

e —40 q

in the presence of sodium hydride and a polar aprotic solvent, such as
tetrahydrofuran. The reaction is carried out at a temperature between about 0°C to about



PREPARATI ON 92 20 5- (1- Hydr oxy-|

-nmet hyl - et hyl ) -furan-2-carboxyhlc acid am de MAV 169. 18; 'H NVR (DVSO-d6) d
1.40 (6H, s), 5.20 (1H, d), 6.26 (IH d), 6.93 (1 H d), 7.24 (1 H, bs),
7.58 (1 H, bs). PREPARATION 93 4-(2,2.2-Trifluoro-ethoxy)-benzyi am ne 25
To a sol utiWR98M482882 2-Trifl uoro-ethoxy)-benzonitrile (0.5 JgHIMBIS/00323
nmmole) in tetrahydrofuran (10 m) was added 1.0 MIithium al um num hydri de
(6.2 M, 6.2 mole) and refluxed for 40 m nut#8- The m xture was cooled to
00C and quenched with 5 m nethanol added dropw se and diluted with
saturated NH4ClI (50 m ). The m xture was extracted with diethyl ether. The
conbi ned extracts were washed with brine, dried over Na2SO™4, filtered, and
30 concent § at @iCt preferablyi 4bouh0°€h farees time! pedddeltbtweea dbbatsh halns tralioay @ pbyrson

silica usi ng 5% rgggg@%mﬁp%yl ene chloride as eluent to give an oil

(0.230 9). 206( M4+1). The conpounds of Preparations
94-106 were prepar edinaeadlivdigf Behemee2dyrter: cerapaund fof farespiarldy v som@rted to the

substituting t hé‘on%% neﬁeeaﬁdougd Eidrilla &1 bf %acmfb P with t%ﬂJBFdaf:étk!%u@ nséth%yt)me 35

benzonitrile. The ration of reaction was tween m nut es and ours
5 period between about 1 hours to abopm:_ﬁljmwrejqagu about 4 hours.

4-Di f| uor omep hoxy- bemzighétioh ne ofViéhbma. 28 ;thd bbrNMan& GD@:Ir&hlaot\B |850|6\%hkad $0t, he
6.48 (1H, t), 7.09

G (1 1 ndol - 5. GTPenmEbg PhRedtaT pivTate 57 onechs &1 1B = REPSrgh e o6
5- Fl uor o-t hi ophamﬁ@, iy Trenpresencant htbl)Jmldﬂsd);HWy(am Y2 dolﬁr abroticrgolvant) sudh. 26
(m 11), 3.91 (g{rah%'lipofuraqil.C H@ rgggtlgn fsoé%rn%&)’&utja?a (eMperaqué)getween about -75°C to about -
B5°C, preferably about -78°C, for a time period between about 1 hour to about 6 hours,
15  preferably about 1 hours.
In reaction 1 of Scheme 24, the compound of formula LVIll is converted to the
corresponding compound of formula LVl by reacting LVIll with sodium borohydride in the
presence of a polar protic solvent, such as methanol. The reaction is carried out at a
temperature between about -10°C to about 10°C, preferably about 0°C, for a time period
20  between about 0.5 hours to about 16 hours, preferably about 1 hours,
In reaction 1 of Scheme 25, the compound of formula LX is converted to the

corresponding compound of formula LIX by reacting LX with a compound of the formula

R

X —q R1
wherein X is chloro, bromo or iodo, in the presence of sodium hydride and a polar
25 aprotic solvent, such as dimethylformamide.

In reaction 1 of Scheme 26, the 2-fluoropyridine compound of formula LXH is
converted to the corresponding compound of formula LX1II, by reacting LXI, with a compound

of the formula
o |R R Re
H3C\N J—_Ak /l\\
"L T [ Tw
OCH,
30 in the presence of lithium diisopropylamide and a polar aprotic solvent, suh as

tetrahydrofuran.



PREPARATI ON 97 4- Am nonet hyl -2. 6-di-tert-butyl-phenol MN235; M5 (nmfe) 235
(M+) . PREPARATI ON 98 20
2.3-Di fl uoro-benzyl am ne MV 143. 14. PREPARATI ON 99

2-(4- Am no chl or o- phenyl ) - propan- 2-ol MAN 199. 70; MS 201
Tt Hbit¥hsts PREPARATI ON. 100 &t thoshusls

2- (4- Am nonet hyl - 3- chl or o- phenyl ) - propan- 2-ol MWV 199. 70; MS (nfe) 198/200
(Mr+1). "H NVMR (CDC13) d 1.54 (6H, s), 3.89 (M s), 7.31 (2H m, 7.48 (1
H, d). PREPARATION 101 30

1-f 4- Am nonet hyl - phenyl ) - cycl obut anol MN177 27, M5 (me, % 177 (MN 3),
160 (45), 1 (100) PREPARATI 102 (4- Ami nonet hyl - phen -2-

-0l MW 161. 22, (P 453990 269 e"‘is%ﬁ "ﬁ?”{’%?d °ﬁt?6m'e'idéﬁj'}/ egverted to’the
PREPARATI ON 1o&o:te<panmg mmponhd of 3arehulDXUVAT b reabting lLa&nizyitha dofodAd/ of 2. fgrfdila, VB
(Cfﬂ( i) 41380§< zl\i/t Syﬁg)c[ﬂ‘fr%ggﬁ%g y e;ige o it#{l ydride and-a polar aprotic so}\v/ﬁotifvfhzai;
MS (me) 172 ( MimgthylfoPREMIERATI ON 105 - (4- Ami nonet hyl - phenyl ) - et hanol

In reaction 1 of Scheme gz, the compound of formula LXV is converted to the

10  corresponding compound of formula LXVI, by reacting LXV with the Burgess reagent,
CH3;O0CNSO,NCH,CHj, in the presence of benzene.

In reaction 2 of Scheme 27, the compound of formula LXVI is converted to the
corresponding compound of formula LXIV, by reacting LXV! with osminum tetroxide in the
presence of tert-butanol, NMO and actone.

15 In reaction 1 of Scheme 28, the compound of formula LXVI is converted tot he
corresponding compound of formula LXVI! by hydrogenating LXVI in the presence of pallidium
on carbon and ethanol.

The compounds of formula | that are basic in nature are capable of forming a wide
variety of different salts with various inorganic and organic acids. Although such salts must be

20 pharmaceutically acceptable for administration to humans or animals, it is often desirable in
practice to initially isolate the compound of formuia | from the reaction mixture as a
pharmaceutically unacceptable salt and then simply convert the latter back to the free base
compound by treatment with an alkaline reagent and subsequently convert the latter free base to
a pharmaceutically acceptable acid addition salt. The acid addition salts of the base compounds

25 of this invention are readily prepared by treating the base compound with a substantially
equivalent amount of the chosen mineral or organic acid in an aqueous solvent medium or in a
suitable organic solvent, such as methanol or ethanol. Upon evaporation of the solvent, the
desired solid salt is readily obtained. The desired acid addition salt can also be precipitated from
a solution of the free base in an organic solvent by adding to the solution an appropriate mineral

30 or organic acid. Pharmaceutically acceptable salts of amino groups include hydrochloride
(preferred), hydrobromide, sulfate, hydrogen sulfate, phosphate, hydrogen phosphate,
dihydrogen phosphate, acetate, succinate, citrate, tartrate, lactate, mandelate, methanesulfonate
(mesylate) and p-toluenesulfonate (tosylate) salts. Cationic salts of the compounds of formula |
are simitarly prepared except through reaction of a carboxy group, such as where R is carboxy,

35 with an appropriate cationic salt reagent such as sodium, potassium, calcium, magnesium,
ammonium, N,N'-dibenzylethylenediamine, N-methylglucamine (meglumine), ethanolamine,
tromethamine, or diethanolamine.

For administration to humans in the curative or prophylactic treatment of inflammatory
diseases, oral dosages of a compound of formula | or a pharmaceutically acceptable salt thereof

40  (the active compounds) are generally in the range of 0.1 to 1000 mg daily, in single or divided



MAN 151.21; Ms (me) 152 (Mr+1). PREPARATI ON 106 10

2- (4- Am nonet hyl - 3-fl uoro-, phenyi ) -proRan-2-ol '"H NVMR (CDC13) d 1.54 (6H,
s), 3.89 (2H s) 7.30 (2H, m, 7.48 (1 H, s). Preparation 107

4- (1- hydr ox rret hyl - et hyl )-benzonltrile. To a stirred sol ution of

4- cyanoace ¥ofe (49.5 g, 0.34 nol.) in dry 15 tetrahyBEBIBASAA315400
m.) at -78[err] C was added dropw se 3. 0M net hyl magnesi um chl oride (150 mi,
0.45 nol.). The m xture was allowed to sl ow-§6-warmto O[err] C over 3.5h

t hen quenched with nethanol (80 nlL) added dropw se. The m xture was poured
into water (1000 nmi) and acidified to pH3 with oxalic acid then extracted
with ethyl acetate (2 X 500mL). The organic extracts were conbi ned and
washed wit P waieess, feramavemge adult patignt (Akg). 1T@ astive comipdupds dahiyS@dminBRredtrmsimgle
concent r at ed tood.quéeedo%ey\hxha.ﬁdda%b@e%r cdﬁkaéékhmaa F@QE&@W&&%% 116(?1115%

eluting with 20%eth I acetate hexanes yi el ded™13
solidified upSiVeRABPYYG i Fulable phasmeesyficely apgentaile vehicle or carrier. 9053933 for
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sqdi u dr| de
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dded d ’ C_over . The m ture
s cool ed o PEETRELNTEINE sl B! adin, Jahp LB ol Sl regfliEe B e
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Iparenterally, for example, intravenously, intramuscularly or subcutaneously. For parenieral
administration, they are best used in the form of a sterile aqueous solution which may contain
other substance; for example, enough salts or glucose to make the solution isotonic.
Additionally, the active compounds may be administered topically when treating
25 inflammatory conditions of the skin and this may be done by way of creams, jellies, gels, pastes,
and ointments, in accordance with standard pharmaceutical practice.

The therapeutic compounds may also be administered to a mammal other than a
human. The dosage to be administered to a mammat will depend on the animal species and the
disease or disorder being treated. The therapeutic compounds may be administered to animals

30 in the form of a capsule, bolus, tablet or liquid drench. The therapeutic compounds may also be
administered to animals by injection or as an implant. Such formulations are prepared in a
conventional manner in accordance with standard veterinary practice. As an alternative the
therapeutic compounds may be administered with the animal feedstuff and for this purpose a
concentrated feed additive or premix may be prepared for mixing with the normal animal feed.

35 The ability of the compounds of formula | or the pharmaceutically acceptable salts

thereof to inhibit PDE, may be determined by the following assay.
ibition of Eosinophil D j d Activation in Human Whole Blood
Human B osinophil Degranulation and Activation M

Blood collection and compound incubation



was taken up in 26 mM 6 N NaOH, 20 ml nethanol and 5 m tetrahydrofuran and
refluxed for 40 three hours. The m xture was poured into 200 m and
extracted with diethyl ether. The -76- 5 conbi ned extracts were
concentrate ' a dark oil (2.3 g). MNV161.67; M5 (me) The
conpounds osNé(raggéaz}ggtion 110- 111 were prepared according to tkg%%é%z%%ﬁre
of Preparation 109 substituting the corresponding al dehyde or ketone for

1- (5- Chl oro-t hi ophen- 2-yl)-ethanone. The dur @Pfon of reaction was between
30 minutes and 24 hours. 10 PREPARATI ON
110 G (5- Met hyl -t hi ophen-2-yl)-nmet hyl am ne MV 127.23; M5 (me) 127 (IM).

PREPARATI ON 111 C- (3-Aethyl -t hi ophen-2-yl) - met hyl am pe 15 MV
127.23; MB (M e) 127 B”%dfﬁézéﬁﬁéﬁ‘gisd%t%’é f@mA?ﬁl"Hg‘H@mHS?Fﬁsf" Vacutainer tube #8480
. 3-di hydr o-i ndol(1423 0IS€ Units &odiarh uieparin/naifblood). Heparinized blood is pooled in 50 mi conical
2- Oxo0- 2, 3-di hydrg: ' : Sacar it e ( No) hanal .(30 S
added ov Pt cp. (S0 n e S22 L SRl bhodstpeked e 1SN Bonieg apss nbS
night. The 20 cavtanipgtl vhBMSOerdwktesbsonipound iatripticate. affter miingrtubksiare plared in a
dried over Na2SQAakink\ea 1+OfFo QURRAL T ' 3 |
(1. 1 g). MN162;al{?é (ﬁégtl)awl%t,czy?(q\\ﬂ%)? .1§PREPARA@ﬁegS\iIF;:(L§%§ggp&S§ %%{’%jagrt%@i o
H i ndol e- 5- c¥r bSiYEEnalconceatmtige piohuNyf After mixing, 100 ul PBS (negative control) or Sephadex G-
géSéDi br f)m;) 2- gme-ﬁg& ifliﬁas;m%shb%d rﬂgyﬁié gnéi’tﬁﬁéblﬁiﬁbﬁ)_rik |aede(dt14_8-t§o£._r gnn%rz g%&% )all
.3 mmol e) and ,Zn dus .0 grans, : ) e) in _acetic aci
was stirred at o Sﬁﬁeé'l’f’ﬁggtﬁq iﬂﬁg"‘h%ﬂ Q%e'ﬁ%aﬁ\ﬁ'mgg.c’z?’hkz AU ure was filtered
through celite and c@uardtios : dihpleess. The resulting oil was diluted

abfaibsing sainhgle
with 300 m water an%t%f[%nﬁfcﬁﬁn%};%tigp ﬁtﬂykgé’ﬂieéﬁﬁpipe qs%@@%%ﬁé&s&?%%

A

were washed with 1 N'sodi oxl de an rine, ov
filtered, and cdfteenikingtterisanplesi ayecentrifided @t 8,600 o (Bodalypo00RALERge) at 22°C for

5 minutes.
P U s and t ect of compounds
All plasma samples are tested for EDN (eosinophil derived neurotoxin) and LTE4
(leukotriene E4) levels. Extensive studies suggest that Sephadex beads trigger cosinophil-
20 mediated EDN and LTE4 release in human whole biood. The levels of EDN and LTE4 are
determined by a RIA (Kabi Pharmacia Diagnostics) and EIA (Cayman Chemical), respectively.
EDN and LTE4 levels are calcuiated by comparison to a standard curve using Microsoft Excel
or other appropriate software. Percent of control EDN or LTE4 release is calculated by:
% Control EDN = [EDN {compound) - EDN(blank))/[EDN(totaf) - EDN(blank)]
25 % Control LTE4 = [LTE4(compound) - LTE4(blank))/[LTE4(total) - LTE4(blank))
where the blank is the level of EDN or LTE4 in the absence of Sephadex beads and
the total is the level of EDN or LTE4 in the presence of Sephadex beads. An ICy, or ICs
value is defined as the concentration of a compound that inhibits specific EDN or LTE4
release by 30 or 50%, respectively.
30 Inhibition of PDE4 isozyme and eosinophil activati +) and (- i
To assess pharmacologically which PDE4 isozyme(s) is responsible for eosinophil
activation, we have prepared enantiomers of PDE4 inhibitors and compare the inhibitory effect
of these enantiomers on PDE activity and eosinophil activation. PDE4 activity is assessed by
measuring hydrolysis of 1 uM cAMP by individual human recombinant PDE4 isozymes
35 (PDE4A, 4B, 4C or 4D). Eosinophil activation is estimated by measuring Sephadex beads-
induced release of eosinophil derived neurotoxin (EDN) and leukotriene E4 in human whole
blood. Table 1 illustrates comparison of one example of (-) and (+) enantiomers on the activity
of individual PDE4 isozymes and on the release of END and LTE4. (+) Enantiomer ((S)-(-)2(4-
Fluoro-phenoxy)-N-{1-(4-methoxy-phenyl)-ethyl}-nictinamide) is 22 times more potent in
40  inhibiting PDE4D than (-) enantiomer ((R)2-(4-Fluoro-phenoxy)-N-[1-(4-metoxy-phenyl)-ethyl]-
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15

Including the aforementioned enantiomer, a total of 8 pairs of (+) and (-) enantiomers
has been prepared. As illustrated in Table 2, the enantioselective effect of these compounds
on PDE4D isozyme inhibition correlates significantly with those on the EDN and LTE4
response.

Table 2. Correlation of enantioselective effects on the PDE activity and EDN/LTE4

response by 8 compounds, each having (+) and (-) enanfiomers.

Correlation of differential effects of (+) and (-) enantiomers on:

vs. END response vs.LTE4 response

PDE4A

No correlation

Mo correlation

PDE4B

WNo correlation

No correlation

PDEAC

No correlation

No correlation

PDEA4D Positive correlation Positive

20

25

(p<0.02) (p<0.005)

inhibition of pul osinophili

To evaluate these compounds for pulmonary efficacy, we have used a well-

n

characterized monkey model of asthma (Turner_et al.,_Am. J. Respir. Crit Care Med. 149,

1153-1159, 1994). Exposure of atopic Macaca fascicularis monkeys to antigen causes a
significant influx of inflammatory cells observed in the bronchoalveolar (BAL) fluid of these
monkeys at 4-24 hours post antigen challenge. In this model, PDE4D isozyme selective
compounds given subcutaneously significantly inhibit pulmonary eosinophil infiltration by 59-

76% at 24h post antigen challenge. These compounds, however, do not affect neutrophil or

correlation




neutralized. The aqueous was extracted with ethyl acetate. The conbi ned
extracts were 25 dried over Na2SO4, filtered, and concentrated to give a
solid. (0.920 g). MWN218.258; M5 (nmle) 218 (M+). PREPARATION 118

3. 5-Di -t er {ydPsklaghesd- hydr oxy-benzonitrile A solution of
3,5-Di -tert-butyl -4-hydroxy-benzal dehyde oxine (3.0 grans, 5??“%%‘1%55 30

In acetic anhydride (6 m) was was refluxed fgr 2 hours. The m xture was
cool ed to 00C and saturated sodi um hydrogencarbonate was added. The m xture
was extracted with methyl ene chloride. The conbi ned extracts were washed

w th saturated NaHCO3. dried over Na2SO4, filtered, and concentrated to
give a soli sol ved in. die | .%er d extracted with

sodi um hydr gm Eﬂpv\%c eHn@éa °p. ﬁgwoa%raglgfﬁegea%&edn o °g{']i'8 e@%?qu&feéBOWtbﬁ t'ﬁsﬁyl
acetate. 35 Ferepogrds-act was dried and concentrated to a yellow solid

whi ch was recrystalized fromg 3 ; ) e crystals
(1.05 g). MW231; M (me) ' x [9
3.5-Di-tert-butyl-47 h%h"t%@flmzmltD%W@Gcmamcwﬂ@dﬂ aqcemble)salts thereof to inhibit
% HgO[-)ll N tCIert 12U¥rhé| rédtﬂbﬂitr'm‘ﬁ/aﬂﬁ %ﬁée@@éﬂﬁﬂ%&&g&ﬂ&egﬁéﬂ '&iectﬂ@ge@l r{SPne'Péaﬁ%gn 8?&(5? 00
n) was 078"’"‘?‘3‘%"9 gBP'PFW"a&fWB@r?F?WéWJP’@W@Q&Xéﬁaﬁ??é weekend. The

mi x'él _u][_e \C/ivas goncent Paﬁpgérat0bbWDW?DOWEﬁtW[]G}omTEh@n@ﬂUe&&ﬁeel?sh?s@ }[&@Iﬁected in
acidified and extracte e. e c extracts were
mashed vt b wabbreaTnehal i GBI NiSierreer felf oty EoLLhvPave
to give a yel | ewi washedithreg 8més ig)ncorivpléle HRIR - Gé!é@r@res%ﬁleﬂd& in &Mna( cdneéntraﬁ’e&oﬂ/ﬁ)
1oe compound ol 45 R @%r&@%@%hp%‘go%{ﬁﬂ 3%{ .gtgmtggyg&g& B Rouie) of

10 Prepar at i on 1 subs rres
3, 5- Di -t er 15 bulphacyte gigpigfeg-as betﬁ@ ety Qen! mmsvewglatas i The celfs arelamtbalad at@vsC

between 1 and @ @%ﬁleP&%ﬁB@B&Wt&g&eé MAE BXtés or 2 RHUPE LR Rl Ay de
oxi me MW 165; 1).

adhegent cglls are rergoved by gentle washing. Test compounds (10ml) are then added to the
cells at 3-4 concentrations each and incubated for 1 hour. LPS (10mi) is added to appropriate
wells. Plates are incubated overnight (18 hrs) at 37°C. At the end of the incubation period TNF
20 was analyzed by a sandwich ELISA (R&D Quantikine Kit). 1Cs, determinations are made for
each compound based on linear regression analysis.
Mass spectra were determined by the GC-MS, AMPI, APCI or thermospray method.
All "H NMR were taken on a 400 MHz instrument.
PREPARATION 1
25 2-{4- -phenoxy)-nicotinic aci
To a stirred solution of 4-fluoropheno! (5.0 grams, 44.6 mmole) in dimethylformamide
(40 ml) at room temperature was added 60% sodium hydride (3.6 grams, 89.0 mmole)
portionwise and stirred for 30 minutes. 2-Chloronicotinic acid (7.1 grams, 45.0 mmole) was
added portionwise and the mixture was refluxed for 3 hours. The solution was poured into
30 300 ml water and washed with diethyl ether. The aqueous was poured into 400 m! ice/water
and acidified to pH 3 with acetic acid. The resulting precipitate was isolated by filtration to give
an off-white solid (5.2 g). M.P. 180-182°C; MW 233.21; MS (m/e) 234 (M*+1).
The compounds of Preparation -2-5 were prepared according to the procedure of
Preparation 1 substituting the corresponding alcohol for 4-fluorophenol. The duration of
35 reaction was between 1 and 24 hours.
PREPARATION 2
2-(3-Fluoro-phe -picotinic acid
MW 233.21; MS (m/e) 233 (M").



15 PREPARATI ON 121

4- Am nonet hyl - 2, 6-di net hyl - phenol A sol ution of

4- Hydr oxy- 3, 5- di met hyl - benzal dehyde oxine (1.0 grans, 6.06 mmle) in acetic

acid (30 mgvo%ﬁgég dust (4.0 grans, 61.2 mmole) was stirred at -60[err]C

for 2 hours xture was filtered through celite, basifiRE/ABI8BEIEOUS

ammoni um hydroxi de and 20 extracted with chloroform The conbi ned

extracts were dried over MgS™4, filtered, andé®&oncentrated to give a foam

(0.90 g). MW151; Ms (me) 151 (M+). PREPARATION 122 1

-(2-Chl oro-phenyl)-ethane-1 .2-diol To a vigrouosly stirred m xture of

AD-mx (1.4 in water (5 m) and t-butanol (5 m) at 25 O0C was added

1-Chl oro-2-w nyl -benzene (0.140 grans, 1_EEB&MB.QNénd stirred at 00C for 2
o

hours. To the m xture sodi um sul f hie4 OdhefBR ic3Rd allowed to warm
to roomtenperature I h urewaex racted with nethyl ene
chloride. The conbi ﬁ&@zéi??gﬁ(@’%ﬁ%(%yhed with brine, dried over Na2SO4,
filtered, and concentrated to give a col prEpssaATIDN4(0. 190 g). MV 172.61; M
(me) 190 (M+18). 30 . PREPARATI ON 123
4- Chl or 0- 5- ( 1- hydr oxy- 1- met hyl - et h#i3CilRrosphenaxy)-nicotiniggeid) | ¢ aci d anmi de A
sol uti on 0of104- Chl or 04§ 249.65 Wi (owe) 280 (e Hy| - et hyl ) - t hi ophene- 2- car boxyl i c
acid nethyl ester (2.4 g) in condensed I\{E%E%%éiand met hanol (10 nml) was
stirred at roomtenperature in a seal ed days. The sol vent was
evaporated to give a solid which @i&Methoxy mhenéaypricofinic adtdsh chr omat ogr aphy
on silica using 5% ngyhaged: 'MSWHI %pqﬂp falyl oride as eluent to give a tan

solid. This was triturated in diethyl ether to give a white solid (1.6 Q).
MV 219.71; M5 (me) 237 (M++18) 220 (M+@¥§ﬂﬁﬂﬁﬁ—@érrpounds of Preparations
124- 125 wertd prepared according to 2n#riRinccAdBicefiniEagpar ati on 123
substituting the correspon

ester for. 4-Chl oro- -él-hy roxy-1- net hyl -
-79- 5 ethyl)-thi opshene g{}g&y B@&?VP@?'QEP%"W“@W%@ ?%‘P'.“%’Wé ul-At MaRleyt
reacti on was bétateamal (10 aicind 2 Nswdius). hydroxide (4 mi) was refluxed for 4 hours. The mixture was
poured into 100 ml water, acidified to pH 4 with 1 N hydrochloric acid and concentrated to
dryness to give a solid (0.643 g). MW 216.21; MS (m/e) 217 (M*+1).
20 The compounds of Preparations 7-22 were prepared according to the procedure of
Preparation 6 substituting the corresponding ester for 2-(Pyridin-3-yloxy)-nicofinic acid ethy
ester. The duration of reaction was between 1 and 24 hours.

PREPARATION 7
-{5-Chloro-pyridin-3-yi -nicotinic
25 MW 250.65; MS (m/e) 251 (M'+1).
PREPARATION 8
2-{3- -phenoxy)-nicotinic acij

M.P. 172-174°C; MW 260; MS (m/e) 261 (M"+1) Anal. calcd. for C;,HgN,O5: C, 55.39;
H, 3.10; N, 10.77. Found: C, 54.71; H, 3.15; N, 10.65.
30 PREPARATION 9
2-(3-Cvano-phenoxy)-nicotinic aci
M.P. 220-222°C; MW 240.22; MS (m/e) 240 (M*).

PREPARATION 10
-{3-Dimethylamino-phenoxy)-nicotinic acid
35 MW 258.27; MS (m/e) 259 (M*+1).
PREPARATION 11
-(3-Acetylamino-phenoxy)-nicotinic acid

M.P. 273-275°C; MW 272.26; MS (m/e) 273 (M™+1).



PREPARATI ON 124 5- (I -Et hyl -1-hydroxy-propyl)-thi ophene-2-carboxylic acid
am de MA213.33; M5 (me) 213 (M+). 10

PREPARATI ON 125

3- Chl or o- 5- {4y daudsegxy- | - met hyl - et hyl) -t hi ophene- 2- car boxyl i CW @Eglge MV
186.63; 'H NVR (CDCI3) d 1.63 (6H, s), 6.85 (1H, s). PREPARA s

4- Chl oro-5- (I -hydroxy-i-nethyl -ethyl)-thi ophegg 2-carboxylic acid nethyl
ester 15 To a solution of dilsopropyl™anmne (6 mM, 38.9 mole) in
tetrahydrofuran (15 m) at OC was added dropwise 2.5 M nBuLi (16 mM) and
stirrred at 00C for 10 m nutes. The m xture was cooled to -780C and

4- Chl or o- thisophene 2-carboxylic acid (3. MS nmol e) in
tetrahydrofuran (15 m) vvas added dropvvl ed for 20 m nutes then
acetone (1.6 nL, 22.2 mol. Hill-indol peyicnicobtiiie agygs al | owed to warm
to roomtenperature The mxture was poured into 200 m
wat er and extracted W?Ed'éwg??{el +1) The aqueous was acidified to pH 4
with oxalic acid and extracted vvlth rret hgﬁﬁﬁﬂﬂmﬂide. The conbi ned
extracts were washed with water gai ﬁ,re ' ,g dand
concentrated to a salid, This was taken 100 m) and
treated wit¥ CH2N2 aMPotf‘éﬁ?T%%aE%%ﬁnmlcadeﬁfb% Ovﬁat‘ﬁ f&d t H2.85 Noi4.95.
diluted with direthylc, 4. er, 300, glgs, and washed with 25  saturated NaHCGCS,
water, and brine, dried over MySO4, filtgrgdi and concentrated to give an

oil which was purified via flash chromat ilica using 20% et hyl

acetate/ hexane as eluent to gi ve-<{a-TatrhaolliyLpkbhomy)-niddihidadid’/2; M5 (nl e)
2341236 (M++1). The . t 7: 129 were prepared
according to the pr o“’ggd%g%g?-mg%%ﬁsgﬂ"‘ﬂ?g% é’ﬁﬂ%ti tuting the
correspondi®g acid for 4-Chl oro-thi ophenPRERARATHON®Si c 30 acid. The
duration of reaction was bet me%ﬂ&‘%@ Rl 931 127

5- (1l - Hydr oxy- 1- net h I-eth Ik@guran- -car MN 184. 21; MS
(mMe) 184 (M+). PRE mig3 262 (M"+1).

5-(1-Ethyl -1-hydroxy- propyl) t hl ophene- 2prepArnfydn g aci d met hyl ester MWV

228.34; M5 (me) 228 (M+). PREPARA!I ON 129 L
-{3-Acetyl-phenoxy)-nicotinic acid
20 MW 257.248; MS (m/e) 256 (M*-1).
PREPARATION 17
-(3-Trifluoromethoxy-phe -nicotinic
MW 299.208; MS (m/e) 300 (M*+1).
PREPARATION 18
25 2-(3,4-difluoro-phenoxy)-nicotinic acid

MW 251.20; MS (m/e) 251 (M").

REP ON 19
2-(3.5-difluoro- -nicotinic aci
MW 251.20; MS (m/e) 252 (M*+1).
30 PREPARATION 20
-{3-Fluoro-phenoxy)-nicotinic acid

M.P. 135-137°C; Anal. calcd. for Cy,HsNOsF: C, 61.79; H, 3.46; N, 6.01. Found: C,
61.51; H, 3.69; N, 5.78.
PREPARATION 21
35 -(Benzol1 3)dioxol-5-yloxy)-nicotinic acid
M.P. 162-164°C; 'H NMR (DMSO-d°) d 6.0 (2H, s), 6.5-8.3 (6 H, m).



3-Chl or 0- 5- (1- hydr oxy- 1| - nmet hyl - et hyl ) -t hi ophene- 2-carboxylic acid net hyl
ester MV 234.70; 1H NWR (CDCI3) d 1.62 (6H, s), 3.85 (3H, s), 6.84 (1H, s).
-80- 5 PREPARATI ON 130 5- Am no- pent anoi ¢
acid ethyl ester A solution of 5-Am no-pentanoic acid (1.06 grans, 9.0

mol e) and WM WHHI68chl oride (20.0 nml) was stirred at room t eREHIRMOPHST or 2
hours. The sol vent was evaporated and ethanol (26.5 m ) was added and
gently warned. After 2 hours the solution waséZoncentrated 10 to give a
yellow solid ( 0.580 g). MNV145.22; M5 (me) 146 (Ma +1). The conpound of
Preparations 131 was prepared according to the procedure of Preparation 130
substituting the corresponding acid for 5-Am no-pentanoic acid. The
duration of $eaction was between 1 and WPARATI ON 131 15

trans- 4- An1nonethy| . X y o Q"
(me) 186 (M++1). O ' '

5- (1- Hydr oxy- 14@#,@!32& hyi)-furan-2-carboxylic acid nethyl ester To a

sol ut i on of "di i SOpr GRNNRIVIMSG-o% o2 88 (315, DI ) 708 dhsz) sl i e 20
m) at 20 gf S adgggYZ 5 N? nBJtyFéllfﬂF3n1%22 ( , % 4.0 %ﬂDH% T%
m xture was co " to -781C and a sol ution of Furan-2- carboxyllc aC|d (3.0
granms, 27.010mmle) in tetrahydrofuran (@Wded dropwi se and
stirred for 20 m nutes d 2.4, .. nmol e) was added. The

m xture was stirred“atyT Fral l owed to warmto room
tenperature over 1 mamlutlommecwmmmmwvasd mﬂur eslei (L33 @EOsNR.8hanmele), cesium
acidified with I e
The conbi ned eftgr)rsg’l():éttés; (g\g%ég g&ﬁ% J% %ﬂ'e?%nd @ﬁh ‘i{lﬁﬁgﬂ E?Falnggde%)%/yermn%% i

filtered, and dHriwifermamids @0 myiwas heatedte a5°0(f°ro105*819ng)The|\mm%waszdﬂu with'

(m/e) 146 {gM+4d mi W@%ﬁh@&eaﬁh ItrighhctRs, 4-The combined extracts were washed with

- hydr oxy-i -rretr\llyl - et hglr? benzonitrile
ater and brirle, dried over NaZSO4, filtered, and concentrated to an oil (0.55 g). MW 244.25;

MS (m/e) 244 (M").
The compounds of Preparations 24-43 were prepared according to the procedure of

Preparation 23 substituting the corresponding alcohol for Pyridin-3-ol. The duration of reaction
20 was between 1 and 24 hours.
PR N

-{5-Chloro-pyridin-3-yloxy}-nicotinic acid ethyl este
A solution of 2-Chloro-nicotinic acid ethy! ester (2.07 grams, 11.2 mmole), Cesium
carbonate (7.27 grams, 22.3 mmole) and 5-chloro-3-pyridinol (1.45 grams, 11.2 mmole) in dry
25 dimethylformamide (40 ml) was stirred at 90°C overnight. The suspension was cooled to
room temperature, poured into water and extracted with diethyl ether. The combined
organics were washed with water and brine, dried over MgSO, and concentrated to a tan
solid. Recrystalization from hexane gave a yellow solid (1.0 g). M.P. 65-69°C; Anal. calcd. for

C1aH4CIN,O,: C, 56.03; H, 3.98; N, 10.05. Found: C, 56.14; H, 4.04; N, 10.16.

30 MW 278.72; MS (m/e) 279 (M'+1).
PREPARATION 25
-(3-Nitro-phenoxy)-nicotinic aci ster
M.P. 70-72°C; MW 288.26; MS (m/e) 289 (M"+1).
PREP 6
35 2-{3-Cyano-phenoxy)-nicotinic acid ethy! ester
MW 268; 'H NMR (CDCly) d 1.4 (3H, 1), 4.38 (2 H, q), 7.12-8.4 (7 H, m).
PREPARATION 27
2-(3-Dimethylamino-phenoxy)-nicotinic acid ethyl ester

MW 286.33; MS (m/e) 287 (M'+1).



30 To a solution of 3-Chloro-4-cyano-benzoic acid nmethyl ester
(2.0 grans, 10.0 mmle) in tetrahydrofuran (30 mM) at -40[errC was added
3.0 MCH3MYG (8 m, 22.0 mmol e) dropwi se. The mi xture was allowed to warm

to roomte g€ over one hour. The reacti on was quenche '

met hanol W%J‘r’lﬁgpw se, poured into 200 m water, acidifi eg’%/{hﬁmé@éﬂ C
acid and extracted with ethyl acetate. The conbi ned extracts were washed
with water and 35 brine, dried over MySO4, ®ritered, and concentrated to
give an oil. (2.1 g). MN195.60; M5 (me) 195/197 (I\/Hr) The conpound of
Preparation 134 was prepared according to the procedure of Preparation 133
substituti ng the correspondi ng ester for_3-Chl oro-4-cyano-benzoic acid

met hyl este The duration of reaction and 24 hour s. -81 -
5 D

“hydroxy-1 -net hyl e MW 195 60. MB (me) 165/197 (M.
PREPARATI ON 135 2- cﬁW‘?éé Mgi’véﬁ%g%&'b boic acid methyl ester 10 A
sol uti on of 4-Brono-2-chl oro- ben20|c aCIEﬂEEABBMer ( 3.1 grans, 12.0

mol e), Zn(CN)2 0.875 grans, : ' Mams 48. 0
mol e) in di nethyl formam de Ne ) night . The
reacti on wa& pour edMIWRI08.3209S (el 111Ma‘t1éd sodi um hydrogencar bonat e and

extracted with diethyl ether. The conbi pagpaxarfa $o Were washed with water

and brine, dried over MgpSH, filtered, an oncentrat ed to 15 give an oil
which was purified via flash cH SiSamcis acid ethyl.estes g, ot hy |
acetate/ hexane as mwEnI71iMS ghepd (whi) e soI i d (2. 1 g). MWV 195. 61; MS

(me) 195/1 97 (M. The conpounds of Prw was prepared according
to the procedure of Preparation 135 sub
3-chl oro-448ri fl uor omet hane sul 13h ; : gdteest er for
£ 2o Do SR o, A4 ) oA v
PREPARATION 32
-(3-Trifluoromethyi-phe -nicotinic agi t
M.P. 46-48°C; MW 311; MS (m/e) 312 (M*+1).
20 TION 3
2-{3-Tetrazol-1-yl-phenoxy)-nicotinic aci este
M.P. 100-102°C; MW 311.27; MS (m/e) 312 (M*+1).
PREPARATION 34
2-(3-Met| it = -nicotinic acid ethyl ester
25 MW 289.356; MS (m/e) 290 (M*+1).
PREPARATICN 35
2-{3-Acatyl- n -nicotinic acid
MW 285.302; MS (m/e) 286 (M*+1),
PREPARATION 36
30 2-(3-Trifluo ethoxy-phenoxy)-nicotinic acid ethy! ester
MW 327.262; MS (m/e) 328 (M*+1).
EPARA
2-(3 4-difluoro-phenoxy}-nicotini i este
MW 279.26; MS (m/e) 279 (M").
35 PREPA ON
-difluoro-phenoxyl-nicotinic acid e
MW 279.28; MS (m/e) 279 (M*).




4-Trifluorgacetyl -benzonitrile MN199.13; MS (me) 199 (M+). Preparation
137 25

(S)-(.)-trans-1-4- Am nonet hyl -cycl ohexyl ) -ethanol. Prepared in an anal ogous
manner to that of Preparation 253 from (S)-(+)-(trans-4-(1-

Hydr oxy- et iWD-9%/43268 ohexyl met hyl ) carbam ¢ aci d benzyl ester wWPCTIBg/831S
obtained from (trans- 4-Acetyl-cycl ohexyl nethyl)-carbamc acid benzyl
ester using (R)-2-Methyl-CBS- oxazaboroli di.see nonohydrate in an anal ogous
fashion as that of Preparation 254. 30

PREPARATI ON 138 1 - (4- Am nonet hyl - phenyl)-2.2.2-trifluoro-ethanol To a
solution of 4-Trifluoroacetyl-benzonitrile ( 0.840 granms, 4.49 mmole) in
tetrahydrofgran (20 m) was added 1.0 MBRAHARATIGN 891 num hydride (15 m,
14.8 mml e) dropw se, stirred oﬂ;o 10 an{t Sl refs uxed for 30

m nutes. The m xture was cool e 10 m

met hanol added dr opWMW @662f M$ () 862 (M").h chl rof orm (300 m). The mixture
was washed with water, dried over MgSO4,p _ﬁwm concentrated to an
oi | which was purlfled via flash chromatograp y on si I|ca usi ng 5%

met hanol / met hyl ene chl or i de2-@<Cyangd-fluorophanoxy)nicatinicacidetyd@sier . My

205. 20; MsS4qomM e) 20p4Ab3s.28 Mg(g,;?e—)ggs M*) The corrpound of Prepar ation 139
was prepared according to the procedure of Preparation 138 substituting the
corresponding nitrile for 4-Trifl uoroac&%ﬁ%ﬂrl | e. The duration of
reacti on was between 30 m nuRgBers

1A et )0 oy e e oA G 4 9 2 B8 o

Tri fl uoro-net hamesul fonic acid 4-oxo-chroman-7-yl ester ( 2.0 grans, 6.80

mole), Zn(4gN)2 (0.476 grans, 4.1 mmol e)M)4 (0.314 grams, 0.27

nmole) in

2-{3-Dimethylicarba -phenoxy}-nicotinic acid ethyl ester
"H NMR (CDCL;) d 1.36 (3H, t), 3.00 (3H, s), 3.07 (3H, s), 4.38 (2H, q), 7.06 (1H, m),
7.18 (1H, m), 7.24 (2 H, m), 7.42 (14, m}), 8.24 (2 H, dd).

EP 1ON 43
20 -{3-Formyl-phenoxy}-nicofinic acid ethyi e
MW 271.29 MS (m/e) 271 (M").
PREPA 10
2-Chloro-picotinic acid ethyl

To a solution 2-Chloro-nicotinic acid (12.5 g) in Ethanol (250 ml) was added thiony!
25 chloride (5.77 ml) dropwise and refluxed for 1.5 hours. The mixture was concenfrated to
remove ethanol and diluted with 300 m| water. Solid sodium bicarbonate was added to adjust
the solution to pH 8.0. This was extracted with ethyl acetate, wahed with water, saturated
bicarbonate solution, water and brine, dried over Na,SO,, filtered and concentrated to a yellow
liquid (10.0 g). MW 185.61; MS (m/e) 185 (M").
30 PREPARATION 45
2-{4-Cyano-phen -nicotinic acid
A solution of 2-(4-Cyano-phenoxy)-nicotinic acid methyl ester (0.200 grams, 0.787
rmmole) in tetrahydrofuran (3 ml) and 1 M LiOHeH,0 (1.97 ml) was stirred over night. The
mixture was diluted with 25 ml water, acidified to pH 1with 2 N hydrochloric acid and filtered to
35  give a white solid (0.144 g). MW 240; *H NMR (DMSO-d®) d 7.2 (3H, m), 7.90 (2 H, m), 8.35 (2
H, m), 13.5 (1 H, bs).
The compounds of Preparations 46 was prepared according to the procedure of
Preparation 45 substituting the corresponding ester for 2-(4-Cyano-phenoxy)-nicotinic acid
methyl ester. The duration of reaction was between 1 and 24 hours.



15 dinethylformam de (20 ml) was heated to 800C over night. The reaction
was poured into 200 m 1/1 saturated NaHCO3 water and extracted with

di et hyl ether. The conbi ned extracts were washed with water and bri ne,
dried over I\/gf filtered, and concentrated to give an oil which was
purified vi¥WOPP48368 chr onmt ography on silica using 30% et hyl BEEIBISOIexane
as eluent to give a solid. (1.02 g). MW173.20; MsS (nmfe) 173 (M). 20

The conpound of Preparation 141 was prepared B&cor di ng to the procedure of
Preparation 140 substituting the corresponding triflate for

Trifl uoro-nethanesul fonic acid 4- oxo-chroman-7-yl ester. The duration of
reaction was between 30 m nutes and 24 hours. PREPARATI ON 141

3- Chl or 0- 4- &ano- benzoi ¢ acid nethyl estBRERARATION4E \\W 195.61 M5 (me, 9%
195(M', 25), 164 (100). PREPARA -nico

E_L@yéﬁﬁﬁn&égn_mm_ﬂm_jg
Hydroxy cycl obutyl) ﬁ;‘,’[ J ution of 4-Brono-benzonitrile
(2.0 grans, 10.99 \F@?%? “é%{"}é @@87 an (30 M) at -100[err] C was added
dropwise 2.5 MnBuLi (4.8 m) and stlrrreMMerr]Cfor 15 mnutes. 30
Cycl obut anone (0.965 granms, 13.19 )| i yse and stirred for

10 m nutes and allowed to warmto ' our. The m xture
was poured 1ht o 200 Tela stivee solation 0&4&(%'?31@(05&1Weltﬂyl-dh)é)t-ﬂwkowtllhéi’o9 g e imed

extracts were VWWPWr%PaH\ﬁMBr mBN& (?FI \Xe?% ad¥eli %WVWOR\V%Q—'%M iuihluh-?‘él@ﬂmnﬁpd

concentrated to an o ur i via flash chronatogra

silica using 40wsisdeny tetabydrefuran (ngralné) smalu s Mgy vge ’%f‘”é#deﬁf 3@ imin. thers

g?—lyd35 MV 17300313(1 td\@g(aﬁﬂ Q!)ent@ﬂe% V(lM_FﬁethdRaﬁF’d\ﬁﬁTéﬂé'd e ‘Brc{plvllseb‘rhe mlxtU{e was (
r oXy- prop- enzonitrile To a sol uti -benzonitrile

P O otibirkid facudys il o %%W'Mbaqum%é%f@yw dheTpshe N

et hynyl magresiwaterisamie To& Gesotting diidpéhsivhwas Yfilteted thibugid . CelitecandiOthe filtratet inyees

was stirred at ep<Zr§tLg réwle%éga%c eﬁgacrr_? Tlad Er?e?!h(%QO?al{\g m@r%eﬁt?até’é?tror&vtg rz?;(% a light

tenperature over
quenched with M@llaw salierphdead’c. WBK@ICIb)nYGS ZD@H), 7.26 (d, 2R), 3.83 (s, 2H) 1.57 (s, 6H).

GC-MS (m/e, %): 164 (M", 15), 150 (80), 132 (75), 106 (100).
P T 8
20 2-(4-C -phenoxy)-nicotinic acid methyl es
A solution of 2-(4-Cyano-phenoxy)-nicotinic acid ethyl ester (0.90 grams, 2.44
mmole) in methanol (10 mi) and potassium carbonate (1.01 grams, 7.33 mmole) was refluxed
for 20 minutes. The mixture was diluted with 100 mi water, acidified to pH 1 and filtered to
give a solid (0.200 g). MW 254; MS (m/e) 254 (M").
25 PREP ION 4
-{3-Chloro-phenoxy)-nicotinami
A solution of 2-(3-Chloro-phenoxy)-nicotinonitrile (7.81 grams, 33.9 mmole), 3%
hydrogen peroxide (190 ml, 168 mmole) and 50 % potassium hydroxide (380 ml, 3.39 mmole)
in ethanot (100 ml) was stirred at 70° C over night. The mixture was concentrated to 250 ml
30 and cooled to 0°C. A solid was isolated by filtration, dissolved in ethy! acetate, dired over
magnesium sulfate and concentrated fo a white solid (6.51 g). M.P. 225-228°C; MW 248.67;

MS (m/e) 250 (M*+1),
PREPA 50
-{3-Chloro-phen -nicoti itrite
35 A solution 2-Chloro-nicotinonitrile (5.0 grams, 36.1 mmole), cesium carbonate (23.5

grams, 72.2 mmole) and 3-chlorophenol (4.65 grams, 36.1 mmole) in dimethylformamide (100

mi) was heated to 80°C over night. The mixture was cooled and poured into 500 ml water and

extracted with diethyl ether. The combined extracts were washed with water and brine, dried

over MgSOQ,, filtered, and concentrated to a white solid (8.21 g). M.P. 88-90°C; Anal. calcd.
40  for C,,H;N,OCL: C, 62.49; H, 3.06; N, 12.15. Found: C, 62.43; H, 3.00; N, 12.13.



m water, acidified wwth oxalic acid and extracted with diethyl ether. The
conbi ned extracts were washed with water and brine, dried over MySH,
filtered, and concentrated to give an oil which was purified via flash
chromat ography on silica using 30% et hyl acetate/ hexane as eluent to give
a solid. (1Wesgps2ég\w 157.18; Ms (me) 157 (M+). 10 PCT/IB98/00315
PREPARATI ON 144 3-Chl oro-4-trifluoronet hanesul f onyl oxy-benzoi ¢ acid net hyl
ester To a solution of 3-Chloro-4-hydroxy-benggic acid nmethyl ester ( 15.0
grans, 80.0 nmole), triethylamne (20.2 grans, 200 nmole) and DVAP (1.0
grans, 8.0 mmole) in nethylene chloride (200 mM) at OC was added triflic
anhydride (17 m, 100.0 mmole) 15 dropwi se. The m xture was allowed to
warmto roord tenperature and stirred forpRERARATMONS] It was diluted with
net hyl ene chloride (600 nl), vvash%g qm’th \l/%.er drbeg gvelr MpSO4, filtered,

and concentrated to give an oil exv-pyiL. h chr omat ogr aphy

on silica using 20%Tet hwplumﬂeﬂ-é‘t-gﬁofw&mw)émlteﬂ-nmdme {H0Qigraensan2.81 lmmd@0in 9

g). MN322.05; I % £ (%%nf Ms aﬂggW"%éi c4d % £ Ogo?‘n%l This ]yvas shaken

4- (1 - Azet edi nyl enzonitri m xture o
4-f uor obenzon|Ll“P¢’I58 psidyerooey f(’“S‘ZhOH’ rﬁh?IC?‘aUFt“@ﬁ&fﬂ'QYP by, filtrations agd thg solgtiomwss )
of K2COB, ampd 2@ndehtratéd @RV M whe!sdigxd. wbeg)wﬂﬁp sk M2 0Ws k) 43 (), The

cool ed m xture was drlluted wi th 200 water and extracted with Et'OAc (2

x 150 nL). The conbiM8FBPGHN; &f %'EP?"%‘E’(‘S1%‘P’§ rsRaTRY aGFordingaker the Rracedure 5o
m), brine (1 »rddattia®10 smﬂs)ltutlr@rtheébr(eblﬁﬁaﬁi&)mro@d’idz-mlla@mi@ﬁé?\dxyl)@ niroGiyrigingdf a

white solid. Tr exane gave_ 3 (56%vyield) of the title
conpound as a vwm‘u&tg{é'géanl°qaéa°‘rrﬁ“5‘§b5@’g%‘? ?aﬁ%ﬁﬂﬁgf’qu) d 2.39-2.45 (2 H ),
3.96 (4 H t, J =7 Hz), 6.32 (2 H d, JPREFARATIONE241 (2 H d, J = 9 Hz);
AWl M5 (Mg 159 (M +1). The conpg WWG 151 were
prepared according to the procedure aration 5 substituting
the correspondi ng aMMWd8T ¢S @Yet1B8(Mal)- Tenper at ures ranged from 90- 115
[err]C. For preparations of the am nes ngﬁ@%r ations 54a and 54f,
see: Rosenberg, S. H et al. J. Med., Chem K 1993, 3 460 and CGol dberg, S.
D.; J. Am Chem Soc., 1939, 61, Mﬁ%:@m&%ratures ranged
from90-115 "C. MassA sqﬂetmhracmeme rited-@yriting €610 lyarhd) €31 AWPhmeme), eslum carbonate
20 (25.7 grams, 78.85 mmole) and 4-fluorophenol (3.6 grams, 34.69 mmole) in

dimethylformamide (85 ml) was stirred for 2 hours at room temperature. The mixture was
diluted with 250 ml| water and extracted with ethyl acetate. The combined extracts were
washed with 1 N NaOH, water and brine, dried over Na,SO,, filtered, and concenirated to a
yellow solid (7,16 g). M.P. 87-89°C; MW 234.1; MS (m/e) 234 (M").

25 The compound of Preparation 54 was prepared according to the procedure of
Preparation 53 substituting the carresponding alcohol for 4-fluorophenol. The duration of
reaction was between 1 and 24 hours.

PREP 1 4
2-{Pyridin-3-yloxy)-3-nitro-pyridine

30 MW 217.186; MS (m/e) 218 (M*+1).

PREPARATION 55
2-{3-Chioro-phenoxy)-pyridine-3-carbaldehyde
To a solution of methyi sulfoxide (0.23 ml, 3.3 mmole) and methylene chloride (10 mf)
at -70°C was added oxalyl chloride (0.20 mi, 2.3 mmole) dropwise over 5 minutes and stirred

35 for 1 hour. A solution of [2-(3-Chloro-phenoxy)-pyridin-3-yl}-methanol (0.39 grams, 1.7
mmole) in methylene chioride (10 mi) was added to the stirring mixture dropwise and stirred at
- 70°C for 1 hour. It was warmed to - 35°C for 15 minutes and cooled down to - 70°C at which
time triethylamine (1.16 ml, 8.3 mmole) was added and the mixture was warmed to 0°C. The
mixture was diluted with 20 mi methylene chloride and washed with saturated sodium

40 hydrogencarbonate and brine, dried over Na,SO,, filtered, and concentrated to an orange oil



-84- 5 PREPARATI ON 146
4( 3- Hydr oxy-azetidin-1-yl)-benzonltrile MP. 75-78[err]C, 1H NWR (CDCI 3) d
2.37 (1 H d, J =7 Hz), 4.04 (4 H ABX pattern, JAB = 8 Hz, JAx= 7Hz, JBx=

4Hz), 4. 77- . m). 6.36(2H, d, J =8Hz), 7.41 (2 H, d, J =8 Hz). MB
(i )e) 175 (ﬁ’n"%%‘.hégo " ( : ( PREPARAIEEABO34$15

4-Pyrrol lidin-1-yl-benzonlitrile MP. 75-76[err]C, 1H NWVR (CDCI 3) d

2.01-2.04 (4 H n), 3.29-3.33 (4 H 1), 6.49 F-H d, J =8 Hz), 7.43 (2 H,

d, J =8 Hz); Ms (me) 173 (M++1). PREPARATI ON 148 15

4-Piperidln-1 -yl-benzonitrile 1H NVMR (CDC13) d 1.63-1.69 (6 H m,

3.29-3.33 (4. H M. 6.83 (2 H d J=09H), 7.44(2H d J=29 H).

PREPARATI ON 3 49WHEI\VKRHWBIER Wasi pyrified Bhshspmategrarily g silica gel elutingywith, 1/$ ¢thy Zcetate] C;

100 (1), e bt s S A 5L
, 7. , d, = : e). +1) . 2 -

A- Di oxa- 8- aza- spi ro[ﬁh%fﬂ'@%‘g gﬁ)éﬁ?ﬂ%‘%i‘%r%%p pred pecording) o the, grocequsg Of

for C, 4H 6N202: Pepar6Bndss; subbtitling e chirespdnding. aldobel at: [2{3-CRIbro-phéRoxddilpyrittin-364)64;

N, 11.61. PREPARA . )
4. F( 2- Hydr oxy- 2 ﬁﬁ%@ﬂ?‘%?’%’s@w’.‘ rerIvIvas B LAY il e * H NWR (CDCd3) d

1.27 (6 H, 49, 1.56 (1 H s), 3.09 (3 H, PREPABARONSE H, s),6.79 (2 H d, J=
9 Hz), 7.44 (2 H d, J=9 Hz); My, 3. ( thh.a.cafbald

PREPARATI ON 152 1 -[4- Ami nonet hy enylT-azefidine To a solution of 2.00 g
(12.6 mml) of the cYMPHPLONS Hpis g)r‘a(l"i*dh 145 in 50 nL of tetrahydrofuran
was added portionw se 479 ng (12.6 nmol) prEphRARONE7al UM num hydri de.

-{3-Chiloro-phenoxy)-pyridin-3-yil-methane
15 To a solution of 2-(3-Chloro-phenoxy)-nicotinic acid ethyl ester (0.5 g) and
tetrahydrofuran (10 ml) at 0°C was added lithium aluminum hydride (0.4 g) in two portions
and stirred for 30 minutes. The solution was allowed to warm to room temperature and stirred
over night. The mixture was quenched with 1 N sodium hydroxide (0.5 mi) and diluted with
water. The mixture was filtered through celite which was washed with ethy! acetate to extract
20 the product. The combined extracts were washed with water and brine, dried over MgSQ,,
filtered, and concentrated to an oil (0.39 g). MW 235.67; MS (m/e) 236 (M"+1),
The compound of Preparation 58 was prepared according to the procedure of
Preparation 57 substituting the corresponding ester for 2-(3-Chloro-phenoxy)-nicotinic acid
ethyl ester. The duration of reaction was between 1 and 24 hours.

25 PREP NS5
2-{Pyridin-3-yi -pyridin-3-yl}-me §
MW 202.21; MS (m/e) 203 (M*+1).
PREP, 9
3-Tetrazol-1-yi-phenol
30 To a solution 1-(3-Benzyloxy-phenyl}-1H-tetrazole (0.640 grams, 2.54 mmole) in

ethanol (15 ml) was added 10% palladium on carbon ( ~0.100 g). This was stirred under
hydrogen balloon over night. The catalyst was removed by filtration, and the solution was
concentrated to give a white solid (0.364 g). M.P. 171-172°C; MW 162.12; MS (m/e) 163
(M*+1).
35 PREPARATION 60
1-{3-Benzyvioxy-phenyl)-1H-tetrazole
To a solution of 3-Benzyloxy-phenylamine (1.50 grams, 7.53 mmole) and acetic acid
(15 mi) at 70°C was added a solution of ethyl orthoformate (1.116g, 7.53 mmole) in acetic
acid (4 mi) and stirred for 4 hours. To the solution was added sodium azide (1.468g, 22.6
40 mmole) in two partions and stirred for 20 hours at 70 °C. The mixture was extracted with ethyl



When the addition was conplete, the m xture was stirred for 4 h at rt. The
m xture was 35 quenched by the sequential addition of 2 nL of water, 2 niL
of aqueous 15% sodi um hydroxi de solution, and 6 nL of water. The
precipitate was renoved by filtration \NaShI ng well with THF. The filtrate
was dried W@2¥3298 and evaporated to a yellow solid, which RET/IBASO03Sed by
flash chromat ography using Et OAc fol | owed by 76:20:4 CHCI 3: MeOH conc. NH3
(aq.) as eluants to give 1.22 g of a sem soli88- Trituration in hexane
afforded 815 ng (40% 40 vyield) of the title comound as a yellow solid, np
58-60[err]C. "H NWR (CDC13) d 1.60 (2 H s), -85- 5 2.29-2.37(2 H, m,
3.73(2 H, s), 3.83(4 H t, J= T7THz), 6.42(2 H, d, J=8Hz), 7.13(2 H, d, J =8
Hz) . The colpoapaiateoTheTrombined bxitaals whieSwad@d with satyated sodiith Bycicogeakiarignate ahdie

procedure of Phgpargly ‘80?5% é%%kér&é”dn@?co&&%tr&?&” She ! ?Jdﬁﬁﬁgé% éLLriﬁéoewéqfasltl he

conpound of Pr epal‘ atron Wer e det er
met hod. 10 chromatography on silica using 3/1 hexane/ etm@p&mﬁpp@iwemgtg give white crystals

L e ot i L G 00

6.40(2 H, d, J= 8H1z) 4 09(2 H, d’ J=8 @Eﬁéﬁgﬂgﬂ-@) 162 (M++2-18 (H20)).
15 10 PE’MMYM

J14-A thyl - phenyl ) - azet | 108- 13) d
14 e )t e Ll RSt ot o bR P

6.52 (2 H d, &) =m3véiEgxypheniimehidsiilided20 dramsB13tzimolbSar(ddas) aduEbug NBr-PH0118]) .
PREPARATI ON 155 20

4- Pi per| di n-1- Vﬁas Sgnzyqngr’rl?e m'xweﬂ’?dgﬂuﬁ%f&r 3 T?—'I"?\Il\}g'e ‘ afjd "éaslr???feff %rgj tP % H,
m, 1.68-1.72 (ouwbs pavyed idtp 860 fhDicd-vater)lt was. emgaqmthh(dmmy{I ethgy., The combiped extraety

6. 89 ( 2 H, nﬁ, yﬁve e %/agke)d’wn% 15% I(C;H I'é»nd %e abueoug vJé@ac:le w&%ﬂéﬁ\f‘atléﬁydmchlonc

4- Mor phol | enzyl am ne
acid and extracted with diethyl ether. The combined extracts weredried over Na,SO,, filtered,

and concentrated to an oil (11.5 g). MW 140.205; MS (m/e) 141 (M™+1).
PREPARATION 62
-Methoxy-3-met I-benz
20 To a suspension of magnesium (7.2 grams, 296 mmole) and iodine (100 mi) in diethyl
ether (250 ml) m-Bromoanisole (47.0 grams, 250 mmole) was added slowly with spontaneous
refluxing. Methyl disulfide (16.0 grams, 160 mmole) was added and stirred for 1 hour. A
solution of water (100 ml) and concentrated hydrochloric acid ( 30 ml) was added as the
mixture was being cooled. The layers were separated and the agueous was extracted with
25 diethyl ether. The combined extracts were dried over MgSO,, filtered and concentrated to an
oil which was purified by distilation (20 mm Hg) at 130-135°C. (23.5 g).
E ON 63
2-{Pyridin-3-yimeth -nicotinic acid ethyl ester
To a solution of Pyridin-3-yl-methanol (0.59 grams, 5.4 mmole) in dimethylformamide
30 (20 ml) sodium hydride (0.259 grams, 6.5 mmole) was added and stirred for 30 minutes. 2-
Chloro-nicotinic acid ethyl ester (1.0 grams, 5.4 mmole) was added via syringe and stirred at
room temperature over night. The mixture was diluted with water (150 mi) and extracted by
diethyl ether and ethyl acetate. The combined extracts were washed with 1N NaOH, water
and brine, dried over Na,SO,, filtered, and concentrated to an oil (1.3 g). MW 258.28; MS
35  (mle) 259 (M'+1).
EP TION 64
2-{3-Methoxycarhonyl- xy)-nicoti cid
To a solution 2-(3-Methoxycarbonyl-phenoxy)-nicotinic acid benzyl ester (1.1 @) in
methanol (156 mi) and ethyl acetate (15 ml) was added 10% palladium on carbon (0.2 g). This
40 was shaken under 30 psi hydrogen for 2 hours. The catalyst was removed by filtration, and



5 M P.53-54[err]C, 'HNWR (CDCI3) d 1.51 (2 H, s), 3.11-3.14 (4
., m, 3.78 (2 H s), 3.83- 3.86 (4 H m, 6.88 (2 H d, J =8Hz), 7.22 (2
, d, J = 8 Hz). PREPARATION 157 4-1|

- D oxa- 8 or4. 5] dec8-yl) - benzyl am ne MP.107-110 | 3
1.81 (4 A%?s’%}ké_ 6 Hz), 3.07 (2 H, br s), 3.29 (4 H, 30 't’&fmga"éﬁpc )
. 80(2H, s), 3. 98(4H, s), 6. 89(2H, d, J=8Hz) , 7. 22( 2}, d, J=8Hz) . PREPARATI O\I 158 1
[(4 Am normet hyl - phenyl ) - met hyl - am no] - 2- et h?? propan-2-ol 'H NVR (CDCl 3)
1.26 (6 H, s), 1.97 (3 H br s), 2.97 (3 H s), 3.25 (2 H s), 3.78 (2 H
6.80 (2 H d, J =09 Hz)720(2HdJ 9 Hz). 35
PREPARATI ON_159 2- (4- Fl uor ophenox I di.n r box Ci th I ter
A mixture of 28esqtipaavag g}a ¥t°29'C’ chﬁg"g‘ﬁﬁ l}"a%ds e %D@Zﬁ ic
acid (for prepaesaine giveseehite\dolid (01680 g-MW 273c36; ©S (mi@) 27M5(Ml*+1():hem 1975,
18,3), 300 nL of nethanol, and 5.5 nL of kgd sulfuric aci d was
heated to reflux for 2 h. The cool ed mx%mgvgred 40 onto 500 nL of
ice cold saturated aqueous 2da<ilethoxy : 0 id be

-86- 5 resulting I%E%' QIJn@rE ot V‘@ |B1jd gnlf'erng)@ Rn\é&ﬁuf&%iud"‘bén?W@Ie?f(w%%éjfs@ﬂ

I S

o 'wa-s

N

under vacuumto give 64% Vi e ound 'as a white
solid, np 9P- 99fexie) eppfAWaﬂ 1" grame.d 026 mngle} | PEOAG3 (9.827 Iﬂfa"lﬁ (812 fpmale) gand
Found: C, 62. S%etﬂs‘lanﬁneqa ;79Ngrae 509 nmmhﬁﬂl @16@“) was bubbled in carbon monoxide

2- (4- Fl uor opheno th I

(4045 ol ) o5 b FUis. he DNCkr Srealiin ous frd Moy Rbegia iR AiRle Sho

t ol :J;anef was 1c&@kteﬁitddmnm@tﬂygéthéﬂgatad?rhl:snsat @dctacls apreivaehadi wilh wier 2hd biineg( 84d95
mmol ) of a SO n.of .diisobu

addi ti on was c8?‘r?fl '\Eqééjo Y5trIngndsen r@t?d&g] 'd'ﬂ’é%’ Waglﬁugwd%%gwmvﬂ%&g&a M‘l’
Et OAc, and 15he onisilita using@§%adthyd \seetateb hexanenas @luett. (F2Id). d\mmgaw; WS (melelt 365

the aqueous | aygr 4 évg pH 4 wi th aqueousl N hydrochloric acid 15 solution,
t he organic | ayer s separated and conblianed vvi_;gh a6200 nm. backwash of the
PREPARATION 66

2-{3-lodo-phen -nicotinic acid henzyl e
A solution 2-Chioro-nicotinic acid benzyl ester (1.7 grams, 6.86 mmole), cesium
20 carbonate (4.5 grams, 13.7 mmole) and 3-iodophenol (1.7 grams, 7.54 mmole) in
dimethylformamide (20 ml) was stirred for 2 hours at 70-80°C. The mixture was poured into
150 ml water and extracted with diethyl ether. The combined extracts were washed with
water and brine, dried over MgSO0,, filtered, and concentrated to an oil which was purified via
flash chromatography on silica using 30% ethyl acetate/ hexane as eluent (2.32 g). MW
25  431.24; MS (m/e) 432 (M'+1).
REP TION 6
-Chloro-nicotini id benzy]| ester
A solution 2-Chloro-nicotinic acid (3.0 grams, 19.0 mmole), potassium carbonate (6.5
grams, 48.0 mmole) and benzyl bromide (2.8 ml, 24.0 mmole) in dimethylformamide (20 ml)
30 was stirred at room temperature over night. The mixture was poured into 200 ml water and
extracted with diethyl ether. The combined extracts were washed with water and brine, dried
over MgSO,, filtered, and concentrated to an oil which was purified via flash chromatography
on silica using 10% ethyl acetate/ hexane as eluent (2.8 g). MW 247.69; MS (m/e) 247 (M*).
PREPARATION 68
35 C-{5-Chloro-furan-2-yl)-methylamine
To a solution of 5-Chloro-furan-2-carbaldehyde oxime (1.38 grams, 9.5 mmole) in
tetrahydrofuran (30 ml) was added dropwise 1.0 M lithium aluminum hydride (21 mi, 21
mmole) and refluxed for 30 minutes. The mixture was cooled to 0°C and quenched with 5 ml

methanol and 5 mi saturated NH,Cl. The mixture was poured into 150 mi water and extracted



aqueous | ayer. The organic extracts were washed with saturated aqueous
sodi um hydr ogencar bonate sol ution, brine, dried (Na2SO4), and evaporated to
give 9.00 g (90% vyield) of the title conmpound as an off-white solid, np
70-72 [err]C. 1H NWR (CDCI3) d 1.59 (1 H, s), 4.84 (2 H d, J=6 Hz),
6.99-7.13 (WOPBM4aH8 7.76-7.80 (1 H, m, 8.07 (1 H dd, J= 2 PCI/IH§/0032D
PREPARATI ON 161 2- 14- Fl uor ophenoxy) - 3- pyri di necar boxal dehyde A m xture of
932 nmg (4.25 mol ) of the conmpound of Preparaipion 57, 2.00 g ( 23.0 mmol)
of manganese di oxide, and 30 nL of benzene was heated to reflux for 3 h
with water separation. The cooled m xture was filtered, evaporated to a
white solid, and purified by flash 25 chr omat ogr aphy using 15%

Et OAc- hexane awitiediethipt ethed. PTHY behebinkd Textictd RO wasabdl Wit IvateP@nd blideS dRgBRNd

as a white sol 1-62 err . 1H NN Q8-7.21 H .M
8.19-8.32 (2 ngﬁ?mﬁ“gedsén‘{ n ,"]“%f‘.’ %@Mﬂfgﬁ% (v&haba ta
3-r2-(4-Fl uorophenoilﬁ cadapoymdscif Rydphratienis \68+70 wete prepared acclaing tb tHRUsrydedbeta®r
30 hi_um
bis(trinmet hyI Sl e%?r(a\tlonjeégu?srt:ﬂ%hné Er% m’”éﬁ%‘ﬁz‘”t% %hﬁr%g'pad‘?%caﬁaige%};éet%mﬁ 43
m. (13.39 gr an’theM@osoﬁfﬁ@mrynms lnet\rm@ngip minséesane 24 haten t he add| tion was
conplete, y4he m xture was stirred fonggﬁa&gﬁthen treated with a
solution of 9.500 g (38.43 nmol) of the combound of Preparation 56 in 50 ni
of THF. Wen the addition was c I-furate2-yh-methvlamiB® stirred for 15 nin
and then quenched byw fia.185MS e 11Qquf 230 nL of aqueous IN hydrochloric
acid solution. After warmng to rt, the YRS er was extracted with
ether (2 x 500 nmL) and the conbi ned orgM&re washed with

sat ur at ed aqueous sodi um hydr ogegegéChimadtigopstent-yipmethilaxmidd0 nl), brine (1
X 200 ), qgried (NgdpYgs and evapor ated to 13 8 g of a pale yellow oil.
Purification by flash chromatography using 15 to 85% et her-hexane as el uant
gave 11.7 g of a semi -solid, which 40 PREBARATION#tled with hexane to give
6.124 g (48% vyield) of the title cong?%g%y%%‘kﬁﬁf&olid -87- 5 np
8789C'HNNR(CDCIV‘)151d154(9Hs 7.01-7.16 (5 H, in),

8.14 (1 H dd, J =M 8.30 (1 H dd, J =2, 8 Hz), 12.99 (1 H, s).

The NMR al so showed the presence PREPARATION 72
20 5-Chloro-furan-2 | de oxi

To a solution 5-Chloro-furan-2-carbaldehyde (1.3 grams, 9.96 mmole) and NaOAc
(1.8 grams, 21.9 mmole) in methylene chloride (30 ml) and water (30 ml) was added
NH,OHeHC! (0.761 grams, 10.96 mmole) and stirred at room temperature over night. The
mixture was poured into 150 mi water and exiracted with diethyl ether. The combined
25  extracts were washed with water and brine, dried over MgSO,, filtered, and concentrated to a
solid (1.38 g). MW 145.55; MS (m/e) 145/147 (M" ).
The compounds of Preparations 73-75 were prepared according to the procedure of
Preparation 72 substituting the corresponding aldehyde for 5-Chioro-furan-2-carbaldehyde.
The duration of reaction was between 1 and 24 hours.
30 PREPARATION 73

5-Methyl-furan-2-carbaldehyde oxime
Mixture of E/Z isomers; MW 125.11; 'H NMR (CDCl,) d 2.32 (3H, s), 6.03 (1 H, d),

6.12(1H,d),6.0(2H,s),6.48(1H,d),7.22(1H,d),742(1H,s),7.91 (1H,s).
PREPARATION 74
35 4-Chloro-thiophene-2-carbaldehyde oxime
MW 161.62.
PREP. TION 75
azole-2-car| ehyde oxime
MW 128.17.



of <10% of the keto tautoner. After standing for 12 days, the concentrated
not her liquor crystallized and was triturated in hexane to give an
additional 2.21 g (17% yield) of the title conmpound. 10

PREPARATI O\yd 683452
a-[(2-Chlorop enyI I net hyl | - 2-4-f1 uor ophenoxy) -[err] - oxo- 3- py]FclzTIB g’p‘r’3 Sanoi c

Acid t-Butyl Ester The sodi um hydri de obtained after washing 28.9 ng (0. 604
mol ) of 50% sodi um hydri de di spersion in m neral oil with pentane (3 x 5

m.) was suspended in 5 nL of THF, 15 cooled to 0 OC, and treated dropw se
with a solution of 200 ng (0.604 mol) of the conpound of preparation 59 in

5 n of THF. After stirring for 15 mn, égE%?S H'-h §124 ng, 0.604 mmol) of
2- chl oroben?yl brom de was added, and t s allowed to warmto
rt, stirred for 4 h, and then heat ed-Gldosoefiitan2-¢apbaldéhyle The cool ed m xture

was partitioned bet W%%ﬂ:te&p& 5”ilntr8’ iura?\aé &grt%tlc%qgo%ggg ?%&asﬁon e%‘%ﬁe:qqylg@gr}lgr? gaa‘,%o

nmL of Et QAc. The separated organic |
aqueous sodi um@@yah wge steam tﬂmﬂ@tdemgloﬂﬁ@ mbfiquidl 08s edlipctedyr TheemixgOwas pourett inted

(Na2S™4), and eyRRpPLatefdnd tht%QteQ'leth dFe)Wyl Eth@rCt 'T?g ngb'f'éeﬂa%braE r%k@%ﬁ%nﬂ%

usi ng 60% CHZCI 2- hexane as el uant gave 2
conpound adOans¥prrted NaHGHR vatescang)brige, 1d"§r¢r ovey WSQ;) it eSBdBED%CWle@tﬂ toj am) oil

5.09 (1 H, dd, wlicF wés plrifldd)via f?asQZ:hr%m%@gfth)"bn lica @s.lr%52d°/3- eyl Qgtate} hexane &5
Hz), 8.22 (1 H presence of

) s 220 e o Saeldh o N MEE2B0 SHOMS R, 7 (o ecen
prepared according to the procedure of W% substituting the

i ndi cated benzyl halide for 2-chlor o?eﬂi.fu_rllg br o.§1} de! Iin the cases of
Preparations 165-168 one equi val ent diately after the
addi ti on oft5t he benplutiral Cifa@rormmetrwbhpédmgrovbenzenei(z 8 9,8 9yrsole)End HMT ANG e
ge'z irg Bg(rjobﬁl %zdl') 2 Mﬂwﬁﬁfgﬁ eno&wgﬁgﬁ@g@ q? ﬂ!ﬁ% ? resumnﬁ prec'p'tate
aci d tert-but yraegpigied mﬁéfﬁi@)andztﬁi@owmrm methanoNF® (DEA!S) (Sdnu_auzdrcc(r@entrat@)
3.17-3.44 (2 thdrdh)ﬂonéa@@(?)(rﬂl) bhd r@ﬁhxed 4 hdurs. TrheGnikidne wal pBired ink2d0°mivatéM) .
8.08 (1 H dd, and was%éd wutl"n_%?ethyl etlger The aqgleous war? basified with 5 N sodium hydroxide and
20  extracted with diethyl ether. The combined extracts were washed with water and brine, dried
over MgSQ,, filtered, and concentrated to an oil which solidified on standing (1.32 g). MW
161.14; MS (m/e) 145 (M*-NH, ).
The compounds of Preparation 78-79 were prepared according to the procedure of
Preparation 77 substituting the corresponding halide for 2-Bromomethyl-1,3,5-trifluoro-
25  benzene. The duration of reaction was between 1 and 24 hours.
PREPARATION 78

C-(5-Ch -thiophen-2-vl)-meth ine
MW 147.64; MS (m/e) 147 (M").
PREPARATION 79
30 C-(3.5-Dichloro-thiophen-2-yt)-meth ine

MW 182.08; MS (m/e) 181-186 (M*).
PREPARATION 80
C-{3.4-Dichloro-thiophen-2-yl}-methylamine

To a soiution 3,4-Dichloro-thiophene-2-carboxylic acid amide (0.640 grams, 3.3
35 mmole) in tetrahydrofuran (20 mi) was added dropwise 1.0 M lithium aluminum hydride (7 mi,
7 mmole) and stirred at room temperature for 30 minutes. The mixture was coaled to 0°C and
quenched with 3 ml methanol and 5 ml saturated NH,Cl added dropwise. The mixture was
poured into 100 ml water and extracted with diethyl ether. This was then filtered through
celite. The combined extracts were washed with water and brine, dried over MgSO,, fiitered,

40 and concentrated to an oil which was purified via flash chfomatography on silica using 5%



-88- 5 PREPARATI ON 165

3-[ 2-(4-Fl uor o- phenoxy) - pyri di n-3-yl | 4-oxo0-2-(4-trifluoronethyl-benzyl)-pro
pionic acid tort butyl ester Ms (me) 490 (M++1); 1H NWR (CDC13) d 1.24 (9
H s), 3.36 (2 H ABX pattern, JAB = 14 Hz, JAx = 7 Hz, JBx = 8 Hz), 4.83
(1 H dd, WO98A526 Hz), 6.99-7.50 (9 H, n), 8.02-8.22 (2 H, pCDABISEP315
PREPARATI ON 166

3-[2-(4-Fl uoro-phenoxy) - pyridi n-3-yl | -3-0x0-22{4-trifluoromet hoxy-benzyl)-p
ropionic acid tert-butyl ester M5 (me) 506 (Mt+1); "H NWR (CDCI 3) d 1.25
(9 H s), 3.32-3.46 (2 H m, 4.82 (1 H 15 t, J=7), 7.03-7.28(9 H m,
8.09(1 H, dd, J=2,8 Hz), 8.24(1 H, dd, J = 2,5 Hz). PREPARATION 167
2-f3.5-Di f I&Jorroethmniiyie)hylané Ghidride bb eloera tpdienaxyi) (0993 g)diviv Ba2yds] HBNRRGEPCIP! on
ic acid tert- tHJ,g% 2ﬁ5%) lgfrg%e) 458( M++1); 1H NWMR (CDCI3) d 1.25 (9 H,

s), 3.28 (2 H,~ A ternt JAB = 20 14Hz. JAx= THz, Jex= 8Hz), 4.79(1 H,
dd, J= 7,8 Hz), 6.5 romemdﬂof Prppargion 8 1-884H werkiprepgaredPaccBrdirg fq the pBequte &f

dd, J = 2, 4

312 4 Fl or o pman B0 Sbsle\iScoresonang agicy for, ¢ Dictlrp borhene 2caran
I nic acid tert2SAmjde. fag @yration of reaction was hatwean 3@ ynines @i 24 hours. NVR ( CDCOB) d
1.22 (9 H4e), 3.22-3.35 (2 H m, 4. 8233 ggaﬂoﬁg Hz), 6.56 (2 H t, J =
8 Hz), 7.02-7.12 (5 H m, 8.11 .22 (1 H dd, J=

2,5 Hz). PREPARATION 169 4-(1-Hy®t6 ° S a';“-"' oanoi ¢ Acid
30 A mi xt W 147. 642me(o(cmngam >) eBs Ncm d), 77316ni1 k). wat er, and
425 nmL of ethanol was conbined with 15. nmol ) of

3-[4- (1- oxoet hyl ) phenyl ] propi oni ¢ aci d (for prepar ation, see:
Marechal , E.; Quere, J.-P. Bull. GBenzo[hi 2-yl-methylanft®7) , and t he

resul ting {§ xXture Wag 183.bé: Wesndd) 1@5(,&,9r 2 h. The mixture was concentr at ed,
and the residue was

PREP ABAIIO&S
C-{5-Trifluoromethy!-thiophen-2-vl)-methylamine
MW 181.20; MS (m/e) 181 (M").
| PREPA 4
20 -(5-Ami -thi -2-yi)- an-2-ol

MW 171.29.

MW 205.73; 'H NMR (CDCly) d 1.69 (6H, s), 3.92 (2 H, s), 6.69 (1 H, s).

25 PREPARATION 86
inomethyl-f -2-vi\-propan-2-
MW 155.22; 'H NMR (CDCly) d 1.56 (6H, s), 3.77 (2H, s), 6.02 (1H, d), 6.06 (1 H, d).
PREPARATION 87
3-{5-Aminom I-thiophen-2-yl)-pe -3-0!
30 MW 199.35; "H NMR (CDCl,) d 0.85 (6H, t), 1.82 (4H, q), 3.97 (2H, s), 6.67 (1 H, d),
6.73 (1 H, d).
PREPARATION 88
«{5-Aminomethyi-4-chloro-thiophen-2-vl)-propan-2-o0
MW 205.73; "H NMR (CDCl,) d 1.60 (6H, s), 3.92 (2H. s), .71 (1H, s).
35 REPA 89
3.4-Dichioro-thi boxylic acid a

To a stirred suspension of 3,4-Dichloro-thiophene-2-carboxylic acid (1.0 grams, 5.08
mmole) in methylene chiroride (20 ml) and dimethylformamide (0.2 ml) was added thionyl
chloride (1.9 ml, 25.3 mmole) and refluxed for 3 hours. The mixture was concentrated to give

40 an oil. The oil was taken up in methylene chioride (15 mi), cooled to 0°C and NH, gas was



di ssolved in 100 nL of water, cooled to O OC, and acidified with
concentrated aqueous 35 hydrochl oric acid solution. The precipitate was
filtered and recrystallized from met hanol -water to give 10.11 g (77% yi el d)
of 3-[4-(1- oxoeth ) phenyl ] propionic acid as awhite solid, np 118-

119[ err] C. WEh2#/45 éal cd for Cl1H1203: C, 68.52; H, 6.06. FouRGIIBISA§AIST,. 1
6.29. A solution of 5.000 g (26.01 mmol) of the above acid in 500 nL of

t et rahydrof uran was cooled to -17 C and treat’8d dropwise with 21.67 nL
(65.03 nmmol) of a 3 Msolution of 40 met hyl magnesi um i odi de in ether.
Addi tional Giganrd reagent solution was added in three -89- 5

portions, 5, 5, and 10 nL, respectively, over several hours, as the course

of the reac?i ofHoRiad imions Mminutes any sirad forT#feminites. L The Mityrecks| dilted with ggthylene
quenched by t h@hl@idéi'(‘IQOQﬁlL\Qésh@@Qntﬁﬂva@f arﬁﬁﬁrlﬁé 3dri@6i o W%@Uﬁ finkieE] an%QEhEeh@ﬂed and

allowed to warmto ¢ aqueous r adj ust e ueous
1 N hydr ochl or{nca é‘E'fddWE'Bn ver ?B’H”feﬁn"(‘xe %FE‘ ?%%H%&férs"{ﬁééfg‘@?t%ﬁc)f f"ﬁ

Et OAc (2 x) zogmaihylenersm:rm@a@elmto@'mcmd whiyilewas mramedm?hm;hemla f:ﬁbrhélt?g!\cfie( 3 X
10 500 nL I] apar,a g of a yellow soli
Recrystal li zatf 8 ﬁ%s&ﬁ%@%@éé}ﬁﬁ?&% 8‘§ @'}QZ%Z‘%%&?YM %yield) of the title
conmpound ad0a pal e Vid ¢dmpaursis|of Brepanati@@-90D2Qere piepdvdl §doMBBad$ thergrgcedurd oB6

Toon (3 e terptoneo shoSuingtle cfredibniif phid or 3 Epinilniofhelp cpbyic)

N- Met hoxy- |\rne@mrtlﬁhqdrrpwrobreaqnzyﬁ%p?tawhta#nd@é hpurguspensi on of 10.00 g
(59.46 mmol ) of 3-(4-fl uorophenyl) propi mggﬁgg%@gg_bz 54 g (65.41 mml) of
1- et hyl - 3- (3-di net hyl am nopr opyl ) car bodi I m de rochl oride, 6.381 g (65.41
mol ) of N, O di net hyl hydr oxyl a#smﬁg@mm@&w@mf CH2Cl 2 was
cooled to @ferr] C amwv 161e@6 @depMmained @33 nl (13. 23 grans, 130.8 mol) of
triethylam ne. The m xture was 20 stir%@%vﬁth slow warmng to
rt. The m xture was concentrated, and t S part|t| oned between
300 nL of Et QAc and 200 nli o$-Trifjum i pd idd ut i on. The

separated organic | W 3 aqeous 1N hdrocl oric acid
solution (1 x 100 W@W{gs\gt%ﬁvg?rﬁ%’a +h'

sodi um hydr ogencar bonat e souti on
(2 x 200 nL), brine (1 x 100 ni), drledfﬁﬁﬁéwllﬁ,hﬁ%nd evaporated to give
9.56 g (76%yield) of the &iLiireR naEaYI-ahyRRrsH-b-carbbhylic acid amide |
MW 169.18; 'H NMR (DMSO0-d®) d 1.40 (6H, s), 5.20 (1H, d), 6.26 (1H, d), 6.93 (1 H,
d), 7.24 (1H, bs), 7.58 (1 H, bs).

PREPARATION 93
-Triftuoro-et - i
25 To a solution 4-(2,2,2-Trifluoro-ethoxy)-benzonitrile (0.5 grams, 2.48 mmole) in

tetrahydrofuran (10 ml) was added 1.0 M lithium aluminum hydride (6.2 mj, 6.2 mmole) and
refluxed for 40 minutes. The mixture was cooled to 0°C and quenched with 5 mi methanol
added dropwise and diluted with saturated NH,CI (50 ml). The mixture was extracted with
diethyl ether. The combined extracts were washed with brine, dried over Na,SO,, filtered, and
30 concentrated to an oil which was purified via flash chromatography on silica using 5%
methanol/ methylene chioride as eluent to give an oil (0.230 g). MW 205.18, MS (m/e)
206(M*+1).
The compounds of Preparations 94-106 were prepared according to the procedure of
Preparation 93 substituting the corresponding nitrile  for  4-(2,2,2-Trifluoro-ethoxy)-
35  benzonitrile. The duration of reaction was between 30 minutes and 24 hours.



25 NVR (CDCI3) d 2.70(2 H t, J =8 Hz), 2.91 (2 H t, J=8Hz), 3.15 (3
H s), 359 (3 H s), 6.92- 6.97 (2 H m, 7.15-7.19 (2 H nm. APC M5
(mMe) 212 (M++1). The conmpounds of Preparations 171-180 were prepared
accordi ng ocedure of Preparation 170 substituti

cor respond?vﬁ%w%r oxylic acid for 3-(4- fluorophenyl )prggFS%&@‘%‘& d.
The carboxylic acid used in Preparation 174 was the conpound 30 of
Preparation 163, whereas all other carboxyl i “¥acids were commercial | y

avai |l abl e. Mass spectra were determ ned by the APCI net hod. PREPARATI ON 171
N- Met hoxy- N- et hyl - 3- phenyi - propi onam de Anal. Calcd for [err] C, 68.37; H,
7.82; N, 7. 35 Found: C, 68.65; H, 8. 11P N7. 18. -90- 5

PREPARATI ON"172 N- Met hoxy-2. N-dl i net hyI —ﬁgﬁggw—}#opi onani de 1H NWR
(CbC13) d 1.16 (3 H d, J =7 Hz), £DMa -behzviddfn@at t ern, JAB =

SH)Z: ;%5:77352(5 o Mrvg%%@) ’H”ﬁwﬁﬁgégﬂﬁmﬁfﬂm% 648 (ifh, 37.6b (oM m)37§b8(£§1 H

PREPARATI ON 178).N- Met hoxy- N- net hyl - 3- phenyl - butyram de 1H NVR (CDCl 3) d

1.31 (3 H d, J =7 Hz), 2.59-2.78 (2 H R 1 453 H s), 3.32-3.44 (1 H,
m, 3.58 (3 H s), 7.14-7.32 (5 H, rp ; e (Mt+1). PREPARATION 174
15 1H-Indol-5-yl}-met| ine

3- _4-(1- Hydroxy 1- neinyde: At g ivepiugnwh! - N- met hoxy- N- met hyl - pr opi onami de ' H
NVR (CDCI3) d 1.56 (6 H, s), 1.71 (1 H, 2.72 (2 H t, J=8 Hz), 2.93 (2
H t, J 8 Hz), 3.17 (3 H, s), 360(3H-§§F&B¢19§5é, ION95, |, ABquartet J=28
Hz); M5 (me) 234(Mr+l -18 (H20))s-FIRboRARAReKEN-(Pahe
N- Met hoxy- N-met hyl - 2; RRRNEbEAS Gt é‘ﬁ"fﬁﬁ 1H), 626 (m, 1H), 3.01 (m, 2H). GC-MS (mle, %) 131

15 (M", 100).

PREPARATION 97
4-Amino -2,.5-di-tert-butyl- ol
MW 235; MS (m/e) 235 (M").

PREPARATION 98
20 -Di o-h 1 e
MW 143.14.
PREPARATION 99
-(4-Aminomethy!-2-chloro-ph -propan-2-ol
MW 199.70; MS (m/e) 199/201 (M").
25 E ON 100
-(4-Aminomethyl-3-chloro- )-propan-2-o

MW 198.70; MS (m/e) 198/200 (M*+1).
'H NMR (CDCly) d 1.54 (6H, s), 3.89 (2H, s), 7.31 (2H, m), 7.48 (1 H, d).
PREPARATION 181
30 1-(4-Aminomethyl-phenyl)-cyclobutanol
MW 177.27; MS (mle, %) 177 (M", 3), 160 (45), 148 (100).
PREPARATION 102
-(4-Amino i-phenyl)-nrop-2-yn-1-o
MW 161.22; MS (m/e, %) 160(M", 15), 115 (20), 106 (100).
35 PREPARATION 103

4-(2-Methyi-[1.3]dioxolan-2-yi}-benzylamine
MW 193.248; MS (m/e) 178 (M*-NH,).

PREPARATION 104

C-(1.4-Dioxa-spircid.5]dec-8-yi}-methylamine



"HNWR (CDCXB) d 3.18 (3 H, s), 3.54 (3 H s), 3.78 (2 H s), 7.20-7.34 (5
H, rr); M5 (nfe) 180 (M+l). PREPARATION 176
N- Met hoxy- N- et hyl - 2- phenoxy- acet am de 25 "H NWR (CDCI3) d 3.22 (3
H

, ,37 4.79 (2 H, , 6.92-6.97 (3 H, , 7.24; H,
e ot SO BelBatar b 177 0 (M T Rl

N- Met hoxy- N- net hyl - 3- phenyl -acryl am de M P. 40-420C, '"H NVR (CDClI 3) d 3. 30
(3 H, s), 3.76 (3 H, s), 7.02 (1 H d, J = 185), 30 7.34-7.39 (3 H m,

7.55-7.57 (2 H m, 7.72 (1 H d, J= 16 Hz) MS (me) 192 (M++1).
PREPARATI ON 178 Benzofuran 3-carboxylic acid nethoxy-nethyl-am de 1H NWVR
(CDC13)d341(3 3. 82 7.24-7.43 (2 H nm, 7.50 (1 H, s),
7.59 (1 H, ¥d, J = W%?‘r%’ M%'?!S)Vi('{ﬂ«”hd J =1, 8 H): M (rr1e§ 206 )
(M+1). 35 PREP/GBEABRATS ON 179

| H- 1 ndol e- 3-carboxylic acid nmethoxy-pethyl -am de P 136-1370C; Anal .
Calcd for [err] C, 64.69; H, 5.94; IS PEFO0HE~C 964, 97; H, 5.81; N,
13. 65. WO 98/ 452818V 151.21; MS (m/e)152(M +1)

PCT/ 1 B98/ 00315 -91 - 5 PREPARATI ON 180

2- ( 2- Chl or o- phenoxy) - N- net hoxy- Nnethyl%%%ﬁ% NNR (CDCI 3) d 3.21 (3
H s), 3.780(3 H, s), 4.88 (2 Hf4-A efiyl-3-flogrocghepyl F- 7.19 (1 H,

nm, 7.34-7.36 (1 H iR BEEA'%“\T% HL.8 3339214 7.30 (2H, m), 7.48 (1 H,
1-[ 2- Fl uor o- 3- pyri di nyl | i Al u?r?éoph%nﬁ ) is)pr ogénoﬁ% ACsoltithon of 5.90

m. (4.56 granms, 45.0 mmol) of dllsopropy
was cooled to -78 QC and treat et

15

20

25

30

35

40

0 nL of t et rahydr of ur an
: §ithle. 0 Mol ) of a

To a stirred solution of 4-cyanoacetophenone (49.5 g, 0.34 mol.) in dry
tetrahydrofuran (400 mL) at -78°C was added dropwise 3.0M methylmagnesium chioride (150
mL, 0.45 mol.). The mixture was allowed to slowly warm to 0°C over 3.5h then quenched with
methanol (80 mL) added dropwise. The mixture was poured into water (1000 mL) and
acidified to pH~3 with oxalic acid then extracted with ethyl acetate (2 X 500mL). The organic
extracts were combined and washed with water (2 X 100 mL), brine (100 mL), dried (MgSO,)
then concentrated to give a white residue. Flash Chromatography on Silica Gel eluting with
20% ethyl acetate/ hexanes yielded 13.5g clear oil which solidified upon standing mp 45-7°C.

PREPARATION 108
4-(2,2.2-Trifluoro-ethoxy)-benzonifrile

To a solution 4-cyanophenol (5.0 grams, 42.0 mmole) in HMPT (40 ml) was added
sodium hydride (1.68 grams, 42.0 mmole) and stirred for 15 minutes at room temperature. Via
syringe 2,2,2-trifluoroethyl methane sulphonate (8.98 grams, 50.4 mmole) was added and the
mixture was stirred at 140°C over night. The mixture was cooled to room temperature, diluted
with 300 ml ice water and 50 ml 2 N hydrochloric acid and extracted with diethyl ether. The
combined exiracts were washed with water, 1N sodium hydroxide and brine, dried over
Na,S0,, filtered, and concentrated to an oil which was purified via flash chromatography on
silica using 25% diethyl ether/ hexane as eluent to give an oil (2.68 g). Synthesis 727 (1980).

PREPA O 9
4-(5-Chloro-thiophen-2-yl)-ethylamine

A solution of 1-(5-Chloro-thiophen-2-yl)-ethanone (5.0 grams, 31.0 mmole) in
formamide (6 mt, 150.0 mmole) was stirred at 160°C for 18 hours. The mixture was poured
into 200 ml and extracted with diethy} ether. The combined extracts were washed with water
and brine, dried over MgSOQ,, filtered, and concentrated to an oil which was purified via flash
chromatography on silica using 20% ethyl acetate/ hexane as eluent to give an oil. The oil
was taken up in 26 ml 6 N NaOH, 20 m| methanol and 5 mi tetrahydrofuran and refluxed for
three hours. The mixture was poured into 200 mi and extracted with diethyl ether. The



solution of 2.5 Mn-butyllithiumin hexane. Wen the addition was conpl ete,
the m xture was stirred for 0.5 h at -78 0C and treated dropwi se with 3.88
m. (4.37 granms, 45.0 mmol) of 15 freshly distilled 2-fluoropyridine.

After the was conplete, the resulting yell ow suspe

stirred fo%qb‘}sgs 6Qat -78 C To the suspensi on was added drop?ﬁﬁggg%ty@%lsution
of 9.51 g ( 45.0 mmol ) of the conpound of Preparation 62 in 200 nlL of

t et rahydrof uran dropw se. The m xture was st7Pred for 16 h with sl ow ng
warmng to rt as the dry ice/acetone bath nelted. The m xture was quenched
by the addition of 50 nmL of aqueous 1 N hydrochloric 20 acid solution, and

bet ween £t (o EIB0SR BTG MaR GRGARSIEoNe R ARt OF 162 46 MVCIBN L1 58 (DEDOS )

The separated @gani c | ayer was washed with aqueous 1 N hydrochloric acid
luti 100 mL t {100

n) - brine (100 ti) TeGrEaRenaDEsR ol 1ab LT e hRESRT BLEDRE viileb R ol

oil. Purifi catI?reparajganﬂﬂ%slbsmmnmwﬂmhymms!dﬂgdag ketﬁzg%ﬂEﬂm@hh@%bm@eas

el uant gave 7. @) &h%ga%}'!‘)‘tgh{:%ﬁ% Vé%ﬂe%ﬁnoﬁ%%akgét(wb&%d)rﬂmﬁtk@m Dhours! | turation in

hexane gave 6. oyl e congoun as a light yellow
solid, nmp ™-74C. 'H NMR (CDCI3) d 3.02 10- 7 Hz), 3.29- 3.36 (2

H”)691699(2HW717&_&MMMMH,M:APGNB
(mMe) 248 (M++1). The co oun 5par ations 182-190 were prepared
according to the pr'\%’e ’e)o1f27I6Y‘ paration 191 substituting the

correspondi ng N net hoxy- N- rret hyl am de m&m rate for the conpound

of Preparat|on 170 In the case o& > ) A0 and, . an addi tional
equi val ent of in situ-prepared 2 ' [0 Was utilized.
Products wé§ e puri fMed2B23.S$ eoe) 27 i(MUr atlon and/ or flash chr omat ogr aphy.
Mass spectra were determ ned by the APG N

PREPARATI ON 182 1 -[ 2-Fl uoro-pyridi n 3-yI') - 3- phenyTl - propan- 1 -one 1H NWMR
(CDCI3) d 3.05 (2 H t, J =7 HE 3 O-f -7.33 (6 H, m,
8.29-8.38 (2 H m .71 a solflén &20x023dlhydro-'lHmdole-s-carbomtnle ( 1.3 g) in RSEHBA®RATH ON

183 ml) was added 10% PtO, ( 0.200 g). This was shaken under 44 psi hydrogen over night. The
20 catalyst was removed by filtration, and the mixture was dried over Na,SO,. The solution was
concentrated to give a yellow solid. (1.1 g). MW 162; MS (m/e) 162 (MY).
PREPARATION 113
-2.3-dihydro-1H-indole-5-carbonitrile
A solution of 3,3-Dibromo-2-oxo-2,3-dihydro-1H-indole-5-carbonitrile (10.5 grams,
25 33.3 mmole) and Zn dust (22.0 grams, 338.5 mmole) in acetic acid (250 mi) was stirred at
room temperature for 45 minutes. The mixture was filtered through celite and concentrated to
dryness. The resulting oil was diluted with 300 mi water and extracted with ethyl acetate. The
combined extracts were washed with 1 N sodium hydroxide and brine, dried over MgSO,,
filtered, and concentrated to give a white solid (1.9 g). MW 158,
30 PREPARATION 114

To a solution of 1H-Indole-5-carbonitrile (5.0 grams, 35.2 mmole) in t-Butanol (300 ml)
was added pyridinium bromide perbromide (37.5 grams, 105.6 mmole) over 10 minutes and
stirred at room temperature for 2 hours. The mixture was concentrated to an orange oil. The

35 resulting oil was diluted with 500 m! water and extracted with ethyl acetate. The combined
extracts were washed with water and brine, dried over Na,SO,, filtered, and concentrated to
give a yellow solid (10.37 g). MW 315.95; MS (m/e) 316 (M*+1),



1 -(2-Fluoro-pyridin-3-yl]-2-nethyl-3-phenl-propan-1 -one 'H NWR (CDCl 3) d
1.18 (3 H d, J =7 Hz), 2.88 (2 H, ABX pattern, JAB= 14 Hz, JAX= 6 Hz, Jex
=8 Hz), 3.63-3.72 (1 H m, 7.14-7.29 (6 H m, 8.14-8.19 (1 H m,
8.33-8.35 (1 MB (me) 244 (Mr+1). 10

PREPARATI 5&45%&(2 Fl uor o- pyri di n-3.yi)-3-phenyl - butan-1 RSB Ro31S

51-53C, Anal. Calcd for [err] C 74.06; H 6.00; N 5.76. Found: C, 73.82;
H 5.83; N, 5.90. PREPARATI ON 185 15 -77- 1-

2- Fl uor o- pyridin-3-yl)-3-(4-(l-hydroxy-1-nethyl - et hyl ) -phenyl ] - propan- 1- one
IH NWR (CDCI3) d 1.56 (6 H, s), 3.03 (2 H t, J =7 Hz), 3.31-3.36 (2 H,

m, 7.20-7.25 (2 H m, 7.30-7.34 (1 H, , (.40-7.42 (2 H m, 8.30-8.38
(2 H m; M5 (me) 270 (M+1-18 (H20)). 186 20

1- (2- Fl uor o- pyr|d|n3yl) 2- pheny! - &hhiks) §bha 3) d 4.31 (2 H, s),
7.19-7.34 (6 H m, PRERARATI ON

187 1-( 2- Fl uor o- pyr'f\ﬁ?'Ht'°§ C&/?‘f"t% %@?g&%ﬁgﬂ‘ﬂ% i 46°m')"°'e)l\ﬂ"\5 Tigde 8

1H NVR ( CDCl 3) indofcerttatéhydrochioricaci (300-m)) wab sfrted’ at@®beq Br Blhods, The Zbdturé wadd (2

ERE?ARA‘T’I %ZI 184'9’?8(1“?h‘&?% bés'B?ﬁ’]‘HBW? a%g gf acf%avtgs IS'& rﬁca%WZ%%?mE‘P%%%’ﬁ“‘és

MP. 84L86E twerumfﬁec(msz)soa fiierad) 2@ cocentratedl to-gide bz drandi 54 72.45g) HIVWHI50) |
8, 42- 30 8. Sc( i fhe W VB (nle) 266, 268 (Me+1). PREPARATION 189 1
~(2- Fl uor o- pyr AR phenyl bropenone M P. 83-84C, [err]H NVR (CDCl 3)
d 7.34-7.37 1Hm)741 47 (4 H, nPREPARATIONASE (2 H, ), 7.90 (1 H d.
J:15Hz)829831(1H,rr),8.3_t,.4H(151, o2

PREPARATI ON 190 Benzofuran-3-yl-(2-flTuaro-p I n- 3- met ha
A solution of 3H-Benzooxazol-2-one ( 0 0 g) in concentrated HNOS (1 00 mi) was

15 stirred at 40°C. A precipitate formed and the reaction temperature rose. |t was cooled below
50 °C in an ice bath. The mixture was diluted with ice water, and the precipitate was isolated

by filtration. The product was washed with water to give a white solid. (8.4 g). M.P. 239-241.

PREP 17
S5-Aminomethy!-iH-indole-2- ic acid ethy! este
20 A solution of 5-Cyano-1H-indole-2-carboxylic acid ethyl ester (1.8 grams, 8.4 mmole)

and Bu,N'BH, in methylene chioride (80 ml) was refluxed for 4 hours. The mixture was
concentrated to a brown oil which was dissolved in 10% hydrochloric acid (50 ml) and refluxed
for 1 hour. The mixture was extracted with ethy! acetate (discarded) and the pH was
neutralized. The aqueous was extracted with ethyl acetate. The combined extracts were
25 dried over Na,SO,, filtered, and concentrated to give a solid. (0.920 g). MW 218.258; MS
(m/e) 218 (M%),
PREPARATION 118
3,5-Di-tert-butyl-4-hydroxy-benzonitrile
A solution of 3,5-Di-tert-butyl-4-hydroxy-benzaldehyde oxime (3.0 grams, 8.4 mmole)
30 in acetic anhydride (6 mi) was was refluxed for 2 hours. The mixture was cooled to 0°C and
saturated sodium hydrogencarbonate was added. The mixture was extracted with methylene
chloride. The combined extracts were washed with saturated NaHCO, dried over Na,SO,,
filtered, and concentrated to give a solid. This was dissolved in diethyl ether and extracted
with 1 N sodium hydroxide which was then acidified to pH 1 and extracted with ethyl acetate.
35 The extract was dried and concentrated to a yellow solid which was recrystalized from ethyl
acetate/ hexane to give white crystals (1.05 g). MW 231; MS (m/e) 249 (M" +NH4").
PREPARATION 119
5-Di-tert-butyl-4-hydroxy-| ehyde oxime
A solution of 3,5-Di-tert-butyl-4-hydroxy-benzaldehyde (10.0 grams, 42.67 mmole),
40  NH,OHeHCI (14.83 grams, 213.3 mmole) and 40% KOH (80 ml) in methanol (100 ml) was




M'P. 110-111C, Anal. Calcd for [err] C 69.71; H 3.34; N, 5.81. Found: C,
69.64; H 3.36, N, 6.12. -93- 5

PREPARATI ON 191 (2- Fl uoro-pyndi n-3-yi)-(1 Hindol-3-yl-net hanone M P.
195-1980C; : lcd for [err] C, 70.00; H 3.78; N, 11.64, _F . C
69.69; H, 3’6@8%”4?%??11. 59. PREPARATI ON 192 10 oragitns
-12-Fluoro-pyridin-3-1)-ethanone "H NWVR (CDCI3) d 2.67 (3 H d, J =0.5
Hz),), 7.30-7.33 (1 H in), 8.30-8.38 (2 H, r7r$) PREPARATI ON 193 1
-(2-Fluoro-pyridin-3-yl)-2-(net hyI - phenyl - am no) - et hanone 'H NWVR (CDCl 3) d
310(3Hs),4.72(2HdJ 3Hz)663674(3Hn')71872415
(2 H m, 32736%0 30- 8. 42 ;. M5 (nmle) 245 (M+#+1).
PREPARAT] ON5 198tired gt %‘qﬂrpﬁ@“ﬁ% H@Ed%)"ﬁ%ﬂﬁ‘}r |Ta? Apityre A £ARAeaTated fRMove

(CDCI 3) d 2. 75Smkthaibl. $he aqleflié-phasdedvdsmacidificdhing dktrdded vitndthyfisbetade. ﬁ\e czmbiﬁéd
8.24 (1 M dd, ARATI ON

195 1 -[2-(3- P;PFJ“aﬁﬁs Hﬁf? o?(?%heg i ) etsr AGA pring, drise QYRS Naﬁ%r\/&é‘e(‘*&m%ﬁma‘anﬁa% 93
H s), 7.13-7. giGe 4 gelil snijd, (373939\/!4311221 12dRE; MUV 283; MS (i) 246TMBS- 7. 56 (1 H,

[ 8.22-8.24 (2 . REPARATI 196 .25

IZH%:I uor o- a- phen§ll HT%yr?\'HI?Or?g?ret hpl?%’ fa%orf-ﬁ%afcﬁffff?) %ccq.al@g%? ltgﬁ-l?mﬁ?duéﬁ of
6.03 (11 , 18), Preparmtion, 819 gubsttingrifie coreporglirgSaldehydé  fon) 3,5DRERARNM-Dr@97

(2- Fl uor 0- 3- pypdrdhiBityl® FRB ¥lirafighi Jf AL was between 1 and 48 hours.

PREPARATION 120
roxy-3,5-di I- ehyde
MW 165; MS (m/e) 166 (M*+1).
15 PREPARATION 121
-Ami ethyl-2.6-dimethyl-phenol

A solution of 4-Hydroxy-3,5-dimethyl-benzaldehyde oxime (1.0 grams, 6.06 mmole) in
acetic acid (30 mi} and Zn dust (4.0 grams, 61.2 mmole) was stirred at ~60°C for 2 hours.
The mixture was filtered through celite, basified by agueous ammonium hydroxide and
20 extracted with chloroform. The combined extracts were dried over MgSO,, filtered, and
concentrated to give a foam (0.90 g). MW 151; MS (m/e) 151 (M").
PREPARATION 122
-{2-Chloro-phenyl)-ethane- iol
To a vigrouosly stirred mixture of AD-mix (1.4g) in water (5 mi) and t-butanol (5 ml) at
25 0°C was added 1-Chloro-2-vinyl-benzene (0.140 grams, 1.0 mmole) and stirred at 0°C for 2
hours. To the mixture sodium sulfite (1.5 g) was added and allowed to warm to room
temperature for 1 hour. The mixture was extracted with methylene chloride. The combined
extracts were washed with brine, dried over Na,SO,, filtered, and concentrated to give 2
colorless oil (0.190 g). MW 172.61; MS (m/e) 190 (M" +18).
30 PREP TION

A solution of 4-Chloro-5-(1-hydroxy-1-methyl-ethyl)-thiophene-2-carboxylic acid
methyl ester (2.4 g) in condensed NH; (20 mi) and methanol (10 ml) was stirred at room
temperature in a sealed tube for 3 days. The solvent was evaporated to give a solid which was

35 purified via flash chromatography on silica using 5% methanol/ methylene chioride as eluent
to give a tan solid. This was triturated in diethy! ether to give a white solid (1.6 g). MW 219.71,
MS (m/e) 237 (M" +18) 220 (M* +1) .

The compounds of Preparations 124-125 were prepared according to the procedure

of Preparation 123 substituting the corresponding ester for 4-Chloro-5-(1-hydroxy-1-methyi-



30 "HNWR (CDCI3) d 7.32-7.38 (1 H m, 7.47-7.50 (2 H m,
7.61-7.67 (1 H in), 7.78- 7.82 (2 H m, 7.98-8.07 (1 H n, 8.38-8.42 (1
H m. PREPARATION 198 4-1 -hydroxy-1 -nethylethyl)-benzonitrile To a
stirred suspensi on of anhydrous cerium (111) chloride (3.8g, in 20
m. 35 dryR' drofuran at 0C was added slowy dropw se Ecg’b‘fn%*’%ﬁ

3. OM net hyl rragne5| umchloride in tetrahydrofuran ( 10 nL, 31 nmol). The

m xture was stirred at OC for 30 min. then a-85lution of Methyl

4- cyanobenzoate (2.0g, 12.4 mol) in 20 nL dry tetrahydrofuran slowy
dropwi se. The m xture was stirred for an additional 30 mn. at O[err]C then
quenched with 2.0 Macetic acid (-10 nL) added slowy dropw se. The m xture
was poured iSnt @thglhiophensa-carbaiis atdl metiyt estarc fTbel dytation of rdeglionavast ketween 2 204200

nm). The organigygxtracts were conbi ned, washed with -94- 5 sodium
bi car bonat e solutlon(1X40 m), water (2 X 40 ni brine (1 X 40 nm.),
dried (MgSO™4) and concentrat ed I n vacuo : |I The oil was

absorbed onto Silica Gel £ Aadpyli-fhibphbiuc- 3ekade (1: 2,
1500nm). Concentrati the wa h| n in vacuo affor ded 1 759 (88%

4- (1- hydr oxy- 1- met hmg’? %)‘"%@}‘é&ﬁ?@ﬁ le as a clear oil. 1H NWVR (CDCl3):
[err] 7.60 qom 4H), 1.58 (m 6H). GC- MSpREPARAVPION 1281 ( M+, 2), 146 (100).

]Z-OFI uor o- 5- hydr oxy- be gHtgfo-s#‘l-hgﬁgoxPiz- ~|PABAITét ?9 e-2-carhoxylic acid amide
2- Fl uor o- 5- met hoxy- D&NA8GE3; 1 i NMIR(CHCE) dyr H3%6H, 25 685 ttbisk) in CH2CI 2 (100 m)
at 00C was added 1.0 MBBr3 (29 m, 29 Wse warnmed to room
tenperature and stirred over ni ght The m Xture was oured into 300 m i ce
wat er and stirred 154Chig i athyl)-thionhape-2-carboxylic deste

chloride, apd the I%@s%luwadﬁs%a@bﬁfame (é' mﬁmmewe@ahwsmm Wﬁwhav\@-’ber
dried over MgS™4, filtered, concent r at

VB (i ) 137 e ad9ed oin A GO R 219 ST GROTeer ﬂqréﬁa%%}*aedamﬁ% o
the procedure abolkd apargti erﬁu h&&.l@&h&bhénétz-mome ETe 0 l(aesmmds Ngg. etdmsle)f or

i Zlngorzz ﬁ Olrjnra ts _Qeotx Xycprgﬂr}rzag ?4 Iwgs JJ&S dropwise anJ sahrreg ﬂ)r % UG Cttrlve%nac ahe Beé WEen

22,2 mmol.) was added and the mixture was allowed to warm to room temperature over 1

20 hour. The mixture was poured into 200 ml water and extracted with diethyl ether. The
aqueous was acidified to pH 4 with oxalic acid and extracted with methylene chloride. The
combined extracts were washed with water dried over MgSQ;, filtered, and concentrated to a
solid. This was taken up in diethyl ether (100 ml) and treated with CH,N, at 0°C. The
reaction was quenched with acetic acid, diluted with diethy! ether (300 ml) and washed with

25 saturated NaHCO, water, and brine , dried over MgSO,, filtered, and concentrated to give an
oil which was purified via flash chromatography on silica using 20% ethyl acetate/ hexane as
eluent to give a solid (2.42 g). MW 234.72; MS (m/e) 234/236 (M*+1).

The compounds of Preparations 127-129 were prepared according to the procedure
of Preparation 126 substituting the corresponding acid for 4-Chloro-thiophene-2-carboxylic

30 acid. The duration of reaction was between 1 and 24 hours.
PREPARATION 127
5-(1-Hydroxy-1-methyl-ethy!)-furan-2-carboxylic acid ami
MW 184.21; MS (m/e) 184 (M)
PREPA C 8

35

MW 228.34; MS (m/e) 228 (M").
PREPARATION 129

MW 234.70; 'H NMR (CDCly) d 1.62 (6H, s), 3.85 (3H, s), 6.84 (1H, s).



PREPARATI ON 200 3- Hydr oxy- N. N-di net hyl - benzam de MNV 165.21 M5 (me, %

165( M+, 30), 121 (100). PREPARATI ON 201 25

2- Fl uor o- 5- net hoxy-benzonltrile A solution of

2- Chl oro- 1-fl uoro-4-net hoxy-benzene ( 10.4 grams, 65.0 m‘mlé)

gr ams, 71.()”91%{[‘%fsand N- net hyl pyrrolidinone (100 m) was r ﬁrﬁk%%"?

hours. An additional 2.3 g CuCN was added, and the m xture was refl uxed for
40 hours. The mixture was poured into 300 m-%te water and stirred for 10
m nutes. This was poured into 100 m 30 nethyl ene chloride, and the |ayers
were separated. The m xture was washed with water, dried over MySO4,
filtered, and concentrated to a solid (2.8 . MV 137.12; M5 (me) 137(M4).
PREPARATI ONP202 1 4- Di oxa- spi rolL4. 51 dec trile To a solution of
1, 4- Di oxa-spiro[ 4. 51decan- 8- one ( Z5-AmflioasBatandik-aid B epNd tosyl- 35

;_ g‘ :

net hyl 1 socyanate 0 25.6 rnnpl e I f or nani d

o[ er?/] C Wasyadded (1R§°Nﬁ‘f"5é}g<°"f"ﬂ°'f’%§mnﬁﬁoq°?d((ﬂ§6 &an ﬁrfﬂmg'? ?W@ﬁgét"h'@% for
1 hour and r oo(20t0emi) evaatstired at\/mbmrtegberaturﬁhfer mmnmrﬁwe/vsmedt e edapotatdi avak er
and extracted t T ]

wat er and bri né““;% &bg 'Q%;J"as %\‘3@%&?" 4&}?? Ve e df é%%%{g%ts %{Oﬂd\)@‘? %&%gnty%t%drd]
whi ch was P0r i foigivg aebow solid 00.e80ra)MVI49. a%MS(m/f-‘)é#G Ma&tusi ng 30% et hyl

acet ate/ hexane 40 thas 5
(nfe) 168 (MA+1). Th g%lﬁ'ﬂoﬂﬁd"'taf bRp&H:NdRs 233 Was ChréphrebCadddrdinyM¥ jtﬁg E’ARATIAOVEIF 203

C-(4.5-Dichl orB@PHPQﬁﬁ‘h@? subsfititingethf 3oxATPRBAING, 2Gd S fqry r%ﬁm%‘&%’éﬂﬁ"oﬁc'@fme

2- (4, 5- Di chl or gurhtith @plaadtior wi patiéanl 1)and2ahael e- 1, 3-di one (0. 770 grams, 2.47
mol e) in nmethanol (30 m) and tetrahy r m) at roomtenperature
was added hydrazine hydrate (0.395 gra » ) and sti rrred at room
10 tenperaSure over ni ghtran g pitoy i r Was

concentrated to abow,vgs‘gzw m/eﬂ*%st(ﬁ“qg The f |I trate was poured into 100
m water and extracted with |et
REP TI 13
To a solution of diisopropylamine ( 7.6 ml, 54.0 mmole) in tetrahydrofuran (20 ml) at
20 0°C was added 2.5 M nButyl lithium ( 22 ml, 54.0 mmole). The mixture was cooled to -78°C
and a solution of Furan-2-carboxylic acid (3.0 grams, 27.0 mmole) in tetrahydrofuran (20 mi)

Brit 4P

was added dropwise and stirred for 20 minutes and acetone (2.4 ml, 32.0 mmole) was added.
The mixture was stirred at -78°C for 10 minutes and aliowed to warm to room temperature
over 1 hour. The mixture was poured into 200 ml water, acidified with oxalic acid to pH 2 and
25 extracted with diethyl ether. The combined extracts were washed with water and brine, dried
over MgSQ,, filtered, and concentrated to give a solid. ( 0.580 g). MW 145.22; MS (m/e) 146

(M* +1).
PRE ON 13
3« 0-4-{1-hydroxy-1-methyi-ethyl)-ben
30 To a solution of 3-Chloro-4-cyano-benzoic acid methyl ester ( 2.0 grams, 10.0 mmole)

in tetrahydrofuran (30 ml) at -40°C was added 3.0 M CH,;MgCi (8 ml, 22.0 mmole) dropwise.
The mixture was allowed to warm to room temperature over one hour. The reaction was
quenched with 10 ml methanol added dropwise, poured into 200 ml water, acidified with oxalic
acid and extracted with ethyl acetate. The combined extracts were washed with water and
35 brine, dried over MgSQ,, filtered, and concentrated to give an oil. (2.1 g). MW 195.60; MS
(mle) 195/197 (M").
The compound of Preparation 134 was prepared according to the procedure of
Preparation 133 substituting the corresponding ester for 3-Chloro-4-cyano-benzoic acid
methyl ester. The duration of reaction was between 1 and 24 hours.



conbi ned extracts were washed with water and brine, dried over MySO4,
filtered, and concentrated to an oil which was purified via flash

chromat ography on silica using 5% net hanol/ methyl ene chloride as eluent to
give an oil (0 341 g). MN182.08; MS (nle) 183 15 (Mr+1) PREPARATI ON 204
2- (4, 5- Di cRPR#1981 ophen- 2- yI net hyl )-| soi ndol e-1 . 3-di one TBCHIEX{0P33q

sol ution of (4,5-Di chloro-thiophen-2-yl)-nethanol (0.660 granms, 3.60

mmol e), Phthalimde (0.636 grans, 4.32 mol e§1- and tri phenyl phosphene (1.1
grans, 4.32 20 mol e) in tetrahydrofuran (20 m) at roomtenperature was
added di et hyl azodi carboxylate (0.395 grans, 12.3 mmle) and stirrred at
roomtenperature over night. The m xture was poured into 100 mM water and
extracted W th diethyl ether. The conbiBRERARATION134 were washed with 1 N

NaOH, water and brine, driedzﬁjw%@&%ﬁ%ﬂﬁm%trated to an
oil fromwhich triphenyl hossp al'l'zed out using diethyl

et her/ hexane. The %‘fvﬁéf’ WS (M) 8% 1%M L oncentrated to give a solid which
was purified via flash chromatography (mm_ng 30% et hyl acetate/
hexane as eluent to give a yell 0) ljd. thu ated in hexane to
give a white solid (0.772 g). N Ta," Ve e STEVIPFL) . PREPARATI ON
205 (4. 5-Oiochl or o- tAvsahpibe nf Z—Bjd:rj\e—mmbmbehzo&&cnd methyl estdra 1 gahst 12000motble),

4,5-Di chl oro-t he b I

t hi onyl chl or @@?i ‘867%2)9? %ghhﬁg g%\%’ %F&QR“)% (3% )&a’ﬁg a8p, ﬁ’?(“g%?f Or 3
hours. The m AW@'WW@@WDM@E @glat@dgtorgg?ﬁ)wgr righty &he regetipn iNak powred iMot39015
m di oxane an ' r m%: d bR for
3 hours. The %ﬂlis% gjrréetgemggﬁ@glé rgéief[ﬁ 8&%}%{&};@ .%Wrﬁﬁte&)’w Cind! Tﬁegirx%) W ge
The mi xture weXtrarbuverg Wasees withovater apd depe, difeqd %\'eﬂ\MQS@S f"‘-‘@‘ktﬁ"ﬁ@?%"%@%m

di ethyl etwer ,gn)éeeﬁmmmﬁ Rad N‘rm@@wa fIAEH afremaasyalaﬁhp Ioﬂesmcai ukiRgl 20% adinyVbctte/

filtered and concentrated to an o

chr omat ograph)”e?S??esaFIeﬁ’E%\t tﬂ@l"ﬁ@“@ﬁ%%’mgq gbm\?é%p T &'gigﬁ% %ﬁgtﬂﬁgnt to give

an oil (0.671 g). MALlDchpOEnds b Prepaesliorl 8336 (vl biepared ace@ling to the procedure of
Preparation 135 substituting 3-chloro-4-trifluoromethane suifonyloxy-benzoic acid methyl ester

)

for 4-Bromo-2-chloro-benzoic acid methyl ester. The duration of reaction was befween 1 and
20 24 hours.
PREPARATION 136
-Trifluoroacetyl- itrile
MW 199.13; MS (m/e) 199 (M").
Preparation 137
25 S)-(+)-trans-1-(4- omethyl-cyclohexyl)-et I
Prepared in an analogous manner to that of Preparation 253 from (S)-(+)-(trans-4-(1-
Hydroxy-ethyi-)cyclohexytimethyl)carbamic acid benzy! ester which was obtained from (irans-
4-Acetyl-cyclohexylmethyl)-carbamic acid benzyt ester using (R)-2-Methyl-CBS-
oxazaboralidine monohydrate in an analogous fashion as that of Preparation 254.

30 PREPARATION 138
1-{4-Aminome -phenyl)-2,2.2-trifluoro-

To a solution of 4-Trifluoroacetyl-benzonitrile ( 0.840 grams, 4.49 mmole) in
tetrahydrofuran (20 ml) was added 1.0 M lithium aluminum hydride (15 ml, 14.8 mmole)
dropwise, stirred at 0°C for 10 minutes and refluxed for 30 minutes. The mixture was cooled

35 to 0°C, quenched with 10 mi methanol added dropwise and diluted with chiroform (300 mi).
The mixture was washed with water, dried over MgSO,, filtered, and concentrated to an oil
which was purified via flash chromatography on silica using 5% methanol/ methylene chloride
as eluent to give a solid (0.350 g). MW 205.20; MS (m/e) 205(M").



5 PREPARATI ON 206

4.5-Di chl oro-t hi ophene-2-carboxylic acid Into a solution of sodium
hydroxi de (19.2 granms, 48.0 mmole) in water (30 m) and ice (120 g) at
-10[err] C wa ?}Ijz%ged C 2 gas until 14.4 g was obtained. The sol ution was
war med to 5\3?’3 ? and 1- (4, 5- Di chl or o-t hi ophen- 2- yl ) - et hanoffer/AB$3/80335
granms, 40.0 mmole) in dioxane (40 10 m ) was added dropw se as the
tenperature rose to 80-900C. This tenperatur8-was mai ntai ned for 30

m nutes. The mi xture was poured into 500 ml water. This was extracted with
di ethyl ether, and the aqueous was treated with NaHSO03, then acidified to
pH 1 with concentrated HClI. The resultant precipitate was filtered, and
dried to gi ¥e a whi & sempaynd (of PrepgyationiAB3 gvas (fepardd ageRrdird\MBOhe "procgdite 7d 1

(1 H s). 15 Preparation 138 substituting the corresponding nitrie—o T ifbrodetyi-benzonitrile. The

-(4.5-Di chl oro-thi ophen-2-yl)-ethanone To a sol uti on of

1- Thi ophen- 2- yfmrétf%a?ﬁ@ﬁ‘é"°(’i¥>".aéb@”8ﬁ?s§° ioutes FFFREPUEN chl orof orm (50 nl) at
200C was added portionw se al um num chl prg ONQagrans, 119.0 mmol e). The
m xture was stirred at 20 [err]C for ;(O.rrin t es. and Cl 2 in carbon
tetrachloride (120 m) was 20 add > ture was stirred at
room t enpenrt ure f oMVBI7THA4INMEdw/eptitd (M)l uted wi t h met hyl ene chloride (300

m) and washed with 1 N sodi um hydroxi dgg iagnd dried over nagnesium
sul fate and concentrated to give a soli ) ) 195.07, M5 (nme) 196
(M++1) . PREPARATI ON 208 25 4-Oxo-chroman-7-carbonitri

2- Brononet hyl - 3. 5- daGlalu@sPoft THRe0PRehafestoid &M 4@ko-chroman-7-yi ester ( 2.0 grams,
3,5-Dichloro-2-neth l@g}‘ko hene NBS (1. rans, 7.8

gl.S?rams 7.8 muol e) 4 7.

ol &) and bengggm » (0176 85ms) 41 Fmole) BRsEPA(ER bl B 97, O MTgie)ias

L ef | uxed 1; ag_ lZI.BiHhWIIfcﬁr_T_?]ﬁﬁbfe_(zlmimI wisheaRd te8®CMlertighD. The réhdtiod iﬁds mﬂbtfriﬁ ifa 206
exane and filtergd. rat e was copcentrated to. an ich was

purified via f [“gsﬁpéwrgﬁﬁt%gﬁcgﬁh‘@’at%rnangiqxpicgeds‘ﬁ'ﬁ‘ 3%9\{'&3‘%&5%@‘3@“%# WARESt o

give an oil (1we® wgshedWithaviter 88d brivie, drietl @yer MBS O(, Miterdy,. anBPlebridamtAstedhdl gR8 2n oil

3, 5-Di chl - 2= 1% -1 b ' . - i_oph

ot o 70_0 ey Wk ptrted AREh HipRaBiighly dfsfte g bR ohilRBAEN forste &5

added S02Cl12 delsghhite aive Fpeidn( R gk MWAE3.28 MBr{mig) 413 (MOom 35 tenpefature over

night, dilgped w t hTReXaRRUASRP PrlphratidRSBE VoW drdpaldd NabidingVBiRE praddads idie.

Preparation 140 substituting the corresponding triflate for Trifluoro-methanesulfonic acid 4-
oxo-chroman-7-y| ester. The duration of reaction was between 30 minutes and 24 hours.

PREPARA 1
3-Chloro-4-cyano-benzoic acid methyl ester
25 MW 195.61 MS (m/e, %) 195(M", 25), 164 (100).
PREPARATION 142
4-(1-H -cyclobutyl)-be itrile

To a solution of 4-Bromo-benzonitrile (2.0 grams, 10.99 mmole) in tetrahydrofuran (30
mi) at -100°C was added dropwise 2.5 M nBuLi (4.8 ml) and stirrred at -100°C for 15 minutes.
30 Cyclobutanone (0.965 grams, 13.19 mmole) was added dropwise and stirred for 10 minutes
and allowed to warm to room temperature over 1 hour. The mixture was poured into 200 mi
water and extracted with diethyl ether. The combined extracts were washed with water and
brine, dried over MgSO,, filtered, and concentrated to an oil which was puriﬁeci via flash
chromatography on silica using 40% ethyl acetate/ hexane as eluent to give a clear oil (1.5 g).

35 MW 173.23; MS (m/e) 173 (M").

PREPARATION 143
4-(1-Hydroxy-prop-2-ynyi)- onitrile

To a solution of 4-Formyl-benzonitrile ( 1.5 grams, 10.0 mmole) in tetrahydrofuran (20
ml) at -78°C was added 0.5 M ethynyl magnesium bromide (26 mi, 13.0 mmole) dropwise. The

40  mixture was stirred at - 78°C for 30 minutes and allowed to warm to room temperature over



dried over MgSHA4, filtered and concentrated to an oil which was purified
via vacuumdistillation to give an oil. This was further purified via
chromat ography on silica using hexane as eluent to give an oil (1.32 g). MW

167. 06; 66 (Mt-1). -97- 5

PREPARATng)‘;’f%( 3- Car banoyi - ohenoxy) - N- (2- chl or o- benzyl ) PCTABWARYE acid
A solution of 2-(3-Carbamyl - phenoxy)-N-(2-chl oro-benzyl)-nicotinic acid
ethyl ester (4.31 grans, 16.08 mmle) in eth&fol (100 m) and 1 N sodium
hydroxi de (40.21 m) was refluxed for 4 hours. The m xture was concentr at ed
to 1/3 volume, diluted to 300 M with 10 water, acidified to pH 3 with |
N hydrochloric acid and filtered to isolate a Wmte solid which was

recrystal i Zed 9 BAYetTRG reaghon Wasooke SME. (qwerchgy withipmi pethanoh poured jinip 2P0
cal cd. or [er o viaterS4tidifed with o&al&]acldl\énd]&trgéed \ﬁﬂ\udﬂé’(hyt EtheP 1TH sontBined- e§t1=acteN

10. 69. PREPARATI ON
sol ution of 3t ¥3 %%V&B’g'h%&?f arE’?/H"B? '\J_Hgd pugr 8’\65?4'%%%??1‘{6/1’%@"@%’6? F'H%a'l B'D
m) at 0 'C vwﬂwdhuhﬂsl rufiedvial iflast thydraatbgnaphg am dilisa uSingri30ltettsy) addtte/Mickany & Was

stirred at O %eﬁp{o&m gowi?g%g]&%ﬂ% pb#m{?? G(mg)orret hyl ene chlori de,

washed wi th wat ncentrated to give an

oil (4.8 gh0. MW 179.24; M (n1e) 179_BE&ABAEQEBARATIO\I 212 20
2-13-(2.2.2-Trifluoro- 1kl :

To a sol ution of 2_|_(3 For myT - enoxy -nlco Nl C aC|
granms, 7.4 mole) i @S‘H”Wtqfl ENIR(A BWTQXV@B?@@%W?@Y'IG&FF@(Oﬁ@ 91’?')"54390

t et rahydr of ur ndiegd0 trrétWaaﬁneO(zﬂ@ avass, astibe frioR) raa@lﬁwlp mmMsfd H»%léie in
(0.050 g). The mxtur m xture

(00509 \TheBcobieeiote o TSl B Gon, Sadol e Aiant i e, ol b EoliBS

30 25 M 15Ut effopwisle STHE iktureavasatowsaus ®erm fbb'dbﬂ?@ﬁ\pa’atuvﬁrﬂrstu@édi‘oﬁlﬂﬁrﬂﬁﬁﬁsﬁdt

102 1 oo B SR 08058 A P b, <

ki) I ester

NaHCO3, and magnesi ROt
oi I whi ch was apdicpridentthted to gf\tea@honb\hmdnuaa)g:r@ghyna (ﬂashschlrorwpgmhngn Blicamsindy |

acetate/ hexangyagnPhdsils nkangla¥ SN Bbhve b oiP 20D g). WHY33485:34s (NB L1, 341
PREP § 5
20 4-{1-Azetedinyl)-benzonitrile
A mixture of 6.34 g (52.5 mmol) of 4-fluorobenzonitiile, 3.00 g {52.5 mmol) of
azetidine, 7.26 g (52.5 mmol) of K,CO;, and 50 mL of methyl sulfoxide was heated to 60 °C
for 16 h. The cooled mixture was diluted with 200 mL of water and extracted with EtOAc (2 x
150 mL). The combined organic extracts were washed with water (1 x 150 mL), brine (1 x 150
25 mL), dried (Na,S0,), and evaporated to 5.65 g of a white solid. Trituration in hexane gave
3.85 g (56% yield) of the title compound as a white solid, mp 98-99°C. 'H NMR (CDCly) d
2392452 H, m), 396 (4H,t, J=7Hz),6322H,d, J=9Hz), 741 (2 H, d, J =9 Hz),
AMP] MS (m/e) 159 (M*+1).
The compounds of Preparations 146-151 were prepared according to the procedure
30 of Preparation 145 substituting the corresponding amine for azetidine. Temperatures ranged
from 90-115 °C. For preparations of the amines used in Preparations 54a and 54f, see:
Rosenberg, S. H. et al. J. Med. Chem., 1993, 36, 460 and Goldberg, S. D.; J. Am. Chem.
Soc., 1939, 61, 3526, respectively. Temperatures ranged from 90-115 °C. Mass spectra
were determined by the AMPI method.



(M+). 30 PREPARATI ON 213 2-Fl uoro-4-(1
- hydr oxy- 1- net hyl - et hyl ) - benzonitrile To a stirred suspension of CeCl3 (4.7
grans, 19.0 nmol e) in t et rahydrof uran (30 rﬂ) at 0 [err]C was added
dropw se 33’9 I[;/Lgﬁg magnesi um chloride (6.0 m, 19.0 nmole). The m xture
was stirred"Qe¥#P_rr1C for 45 minutes and 4- Acetyl - 2-f 1 uor FERABBMBIL | | e
(2.5 granms, 15.0 35 nmol e) in tetrahydrofuran (20 ml) was added dropw se.
The m xture was stirred at 0C for 1 hour and-%uenched with 5 ml 2 N acetic
acid added dropwi se. The m xture was poured into 200 m water, acidified to
pH 2 with 2 N acetic acid and extracted with ethyl acetate.. The conbi ned
extracts were washed with water and brine, dried over magnesi um sul fate and
concentrated to give an oil which was pmﬂl ash chromat ography on
silica using 50 % 40 et hyl acetsqs i peRidnftril ve an oil (1.95
(

. MV 179. 21 ; 9, ( 8. 5
I%?QEPARATI ON 214 4- A&'(? 9% 7%"%% M% BBHE)ocﬁ?B ?76 Hy Ay F7 gl #84 (kH. ABX pattern, Jpg =
4- Brono- 2-f | uosblzb.ajzlzt‘iri-lzt UdxlFet KD, 7734.88¢1, H2H), 6.360DHEY, J DBIHY), 741 VK, £Uhes

(12.5 grans, 124. et hylam ne (4.0 grams, 40.0 mmol e), dppp
(0. 453 grans, ﬁé)lﬁﬁgg{%ﬁ%(ﬁl I|um acetate (5.8 grans, 22.0 nmole) and
Pd(QAc)2 (#0224 granms, 1 0 mmol e) i n PREPARATIONIAZf or nam de (50 m ) under N2

was heated to 90 'C for 3 hours. Ang b1 Fe dpp and 0.244 ¢
Pd(QAc) 2 was added and_the m xtu %r C for 4 hours. The
m xture was cool ed W& FedfG é’hﬂ@ﬁd?@?@d%@ 204 & B iy 3223 BB L an)aR A(2A .

added and the m:stm;e‘;w@;.;sa |Jr-rg-),qlz)qy|3(,ﬁ/gm7t3qmmg ature for 30 hours. The
m xture was poured Into 300 m water and extracted with diethyl ether. The

conbi ned extracts were washed with ARAA! brine, dried over
magnesi um $&l f at e and concentrat ed twmm was purified via

Lo give an oi (2.5 SRR {Bebi . 8520 X UG g 795
(m |1H. PREPARATHOAF 2HB).4- Oxo- cycl ohexanecarbonitrile
PREPA 0
4-Morpholin-4-yi-benzonifrile
20 M.P. 81-82°C; 'H NMR (CDCly) d 3.25-3.27 (4 H, m), 3.82-3.85 (4 H, m), 6.85 (2 H, d,
J=9Hz), 7.49 (2 H, d, J = 9 Hz); MS (m/e) 189 (M*+1).
REP TION 15
4-{1,4-Dioxa-8-aza-spiro dec-8-yl)-benzonitri
M.P.133-134°C; Anal. Caled for C,4H;sN,O,: C, 68.83; H, 6.60; N, 11.47. Found: C,
25 69.21; H, 6.64; N, 11.61.

PREPARATION 151
-[{2-Hydroxy-2-methyl- - ino}-benzoni
*H NMR (CDCl;) d 1.27 (6 H, s), 1.56 (1 H, s), 3.09(3H,s),3.39(2H,5s)6.79(2H, d,
J=9Hz), 7.44 (2 H, d, J= 9 Hz); MS (m/e) 205 (M*+1).

30 PREPARATION 152
4-14-(Aminometh enyll-azetidin

To a solution of 2.00 g (12.6 mmol) of the compond of Preparation 145 in 50 mL of
tetrahydrofuran was added portionwise 479 mg (12.6 mmol) of lithium aluminum hydride.
When the addition was complete, the mixture was stirred for 4 h at t. The mixture was

35 quenched by the sequential addition of 2 mL of water, 2 mL of aqueous 15% sodium
hydroxide solution, and 6 mL of water. The precipitate was removed by filtration washing well
with THF, The filtrate was dried (Na,SO,) and evaporated to a yellow solid, which was
purified by flash chromatography using EtOAc followed by 76:20:4 CHCI,;:MeOH: conc. NH,
(aqg.) as eluants to give 1.22 g of a semisolid. Trituration in hexane afforded 815 mg (40%

40  yield) of the tittle comound as a yeliow solid, mp 58-60°C. 'H NMR (CDCl;) d 1.60 (2 H, s),



20 A solution of 1,4-Di oxa-spiro[4.5]decane-8-carbonitrile (2.0
grans, 12.8 mmle) and 2 N hydrochloric acid (21.0 grans, 42.0 mmle) in
tetrahydrofuran (30 m) at roomtenperature was stirred over night. The

m xture wa with ethyl acetate, washed with water a ried
over NgSOflswg {;tergejd and concentrated to an oil which was Bﬂﬁ@gg@ﬁv?a
flash chromat ography on silica using 10% ethyl acetate/ hexane as eluent to
give an oil (0.800 g). 25 MW\ 123. 15. PREPARATION 216 2- E4- (1 -Hydroxy-1
-nmet hyl -ethyl )-cycl ohex-1 -enylmethyl|-isoindole-1 .3-dione To a stirred
sol ution of 2-(4-Hydroxynethyl -cycl ohex-3-enyl)-propan-2-ol (5.765 grans,

34. 270 mol ¢), I r 44, 2 nd triphenyl
phosphene Sg E‘f?tzg‘g (%Fa’,l}g3(73325g0% ﬁ%ﬁé’ﬁ’t Vi 078 'r%%(é%gd’aﬁ“(géd:;# W, dy/
room t enper at uré Hms added DI AD (9.010 gr ans, 44.552 mmol e) dropw se and
wes Guenched wi th 198 o SGpEorTrepaRabhd SE6 et Ssbalsl st hstPraielvd ¢
It was then comtaparatios$Stsubsiituiind the appremsiatesubstrate for onmppnemomenamtunemw
ether, dil ut edmsks kheBfA B8 deteliinddd 1R WMBbidyRied. The crude product was
purlfled via flash '35 chromat ogr aphy_on s ca using 50% et hyl acetate/
hexane as dPuent to give a yell ow gurﬁﬁmﬁuﬁ/\/ 299.373; M5 (mie) 279
(M#-18) . PREPARATI ON 217 2- ( Benzof-{4-ArhiométHyt-fhe yOtiliH- tl nic acid ethyl

mole) . cesium 40 AAMBORIEL ¢ 3% Bra Sy é#ﬁm)s g h 3 a0es 1z le m

Benzo[ 1, 3] di oxol), 4568947SI(4 Hl &h),d:400(8 H, 29/ /8 HEIpT.89 (2iH) d, J = 8 98); MB (m/e) 162 (M*+2-18
di mathylformsmk (80 mM) was heated to 65[err]C for 10 hours. The m xture
was dil uted ter and extracted with ethyl acetate. The conbi ned
extracts wdbe washed with water and tﬁ.&ﬁﬂ&ﬂ@i&ﬂi&ver MySO4, filtered, and
concentratedtoasolld(709) A/ \RA N 3L 8
2-[4-(1-Hydroxy-1 -nethyl -et g/,c'; I Sol ndol e- 1, 3-di one
10 To a sti M‘PeQ)a/SSUIOLﬁ Bﬁ\ll\qﬁ/(CDCIs)d187 (2H,s), 1.96-T99 (4 H, m),3.25(4 H, t, J=
2- (4- Hydr oxynet Iny), 3G8¢ RNg6.82 @M b)s P8 ARAN 182, df 2= §6R); MS (m/e) 160 (M*+2-18).
E 10 5
20 4-Piperidin-1-yl-be mine
M.P.108-110°C; 'H NMR (CDCl;) d 1.52-1.58 (2 H, m), 1.68-1.72 (4 H, m), 1.80 (2 H,

s), 3.08-3.12(4 H, m), 3.76 (2 H, s),6.88 2 H,d, J=9 Hz), 717 (2 H, d, J=9 Hz).

PREPA N
4-Morpholin-4-yl- amine
25 M.P.53-54°C: "H NMR (CDCl) d 1.51 (2 H, s), 3.11-3.14 (4 H, m), 3.78 (2 H, s), 3.83-
386(4H,m),6.88(2H,d, J=8Hz),722(2H,d, J=8Hz).
EP TION 157
4-{1.4-Dioxa-B8-aza-spiro[4.5]dec-8-
M.P.107-110°C; "H NMR (CDCl,) d 1.84 (4 H, t, J = 6 Hz), 3.07 (2 H, brs), 3.29 (4 H,
30 t,J=6Hz),3.80(2H,s),3.98(4H,s)6.89(2H,d J=8Hz),7.22(2H,d,J=8Hz).
PREPARATION 158

'H NMR (CDCly) d 1.26 (6 H, s), 1.97 (3 H, brs), 2.97 (3 H, s), 3.25 (2 H, s), 3.78 (2
H,s),6.80(2H,d, J=8Hz), 720 (2 H, d, J=9 Hz).
35 P R 59
-{4-Fluorophen -3-pyridinecarboxylic Acid Methyl Ester
A mixture of 20.0 g (89.6 mmol) of 2-(4-fluorophenoxy)-3-pyridinecarboxylic acid (for
preparation, see: Villani, F. J. et al. J. Med. Chem., 1975, 18,3), 300 mL of methanol, and 5.5
mL of concentrated sulfuric acid was heated to reflux for 2 h. The cooled mixture was poured
40 onto 500 mb of ice cold saturated aqueous sodium hydrogencarbonate solution, and the



grans, 34.270 mmole), Phthalimde (6.50 grans, 44.208 mmole), and tri phenyl
phosphene (11.60 grans, 44.208 mmole) in tetrahydrofuran (200 nm) at room
tenperature was added DI AD (9.010 grams, 44.552 mmole) dropwi se, and the
peach m xture was stirrred at roomtenperature over night. The m xture was
quenched wiYH Y89 water and extracted with 2 X 15 100 MRCTABP8/A031S
acetate. It was then concentrated to a yellow residue. This was taken up in
di ethyl ether, diluted with hexane, chilled #Ad filtered. The crude product
was purified via flash chromatography on silica using 50% et hyl acetate/
hexane as eluent to give a yellow gum (5.73 g). MWN299.373; M5 (me) 279
(Mt-18). PREPARATI ON 219 20

2- (4- Ani non®t higpulingoiredinitatevasfijterpd, pyashedhwith- water farsiadreid onder wécuGm3o bive 12.9 g

thanol i ¢ hyd 1.96
g;e tgngohcm y (ea%lm)bvﬁéaa@caﬁ%mwa%wm sa%e ﬁ?@# @ﬁchg%@%ﬂ_aﬁg f(ﬂxf t“ﬁjif:

cycl ohex- 1- engg'rfsé‘ﬂﬁy'l"]“?%yr ﬁﬁBI @umd§cﬁ2(§ﬂé" (45’87'“3@%19 140 mmol e) and
stirred at roomtenperature over niglpREPARANMON@EN! oric acid was added and

a precipitate was forned over 25 h\_zyo hoHrs: ghic .was filtered through
celite and washed with water. Th& g $ € wat er and
extracted Woth di et Apblutisnhedr0.0Tlge44fusmal} of they eompoarsd dfesedaration 56 inddo bl vfi t h

sodi um hydr oxi Qﬁuy@r’ags t%?ﬁE %e&!mf% td8lke Emﬁea%g&mlpﬂ? ?9 H?J'nn ?éjt! %mglf L

wer e washed wt dried ered
concentrated t®? é/hSOéHt'P" m"%qlw%'blumumu hyeriderin Gli&hd VWign (he am@ng&as CMnﬁlete9211097

"G MWV 169. 269m) 3Bwater was adda_ch%u&x%m’&? ‘20@§1L loNEIGAE Pafdthe ARdure wds %Eﬁrew Warm

synthesi zed in a manner anal ogous to that of Preparation 23 substituting

the indicated Briknbilowipg é‘ﬂﬁ?"é??'i"d’r’i theagueous dayesig-AH with Bauppysdihhydiogiiericracid
acid et hyl westﬁﬂutuod?rta@afgedmwen@aﬁséwbwv(ynd Eshvived witine2do Mbidkbidmselor tal -

Pr epar at i on- 2285 R nyT"esRFSRE SRS SIS, PBRUA. NIt SERRIES Zbvegin segim
est er. Prepar enydigemmgri@nate sbiyonSbripe,rtried (NagS@y), ahd ewdporateti &g give3d.d0 § k48P yield)
of the title compound as an off-white solid, mp 70-72 °C. "H NMR (CDCL,) d 1.59 (1 H, s),
484 (2H,d, J=6Hz),6.99-7.13 (5 H, m), 7.76-7.80 (1 H, m), 8.07 (1 H, dd, J = 2, 5 Hz).
20 PREPARATION 161

2-{4-Fluorophenoxy)-3-pyridinecarboxalde!

A mixture of 932 mg (4.25 mmol) of the compound of Preparation 57, 2.00 g ( 23.0
mmol) of manganese dioxide, and 30 mL of benzene was heated to refiux for 3 h with water
separation. The cooled mixture was filtered, evaporated to a white solid, and purified by flash

25 chromatography using 15% EtOAc-hexane as eluant to provide 735 mg (80% yield) of the title
compound as a white solid, mp 61-62 °C. 'H NMR (CDCl;) d 7.08-7.21 (5 H, m), 8.19-8.32 (2
H, m), 10.55 (1 H, s).

-[2-{4-Fluyorophe
30 At -78 °C, 115.3 mL (115.3 mmol) of a solution of 1 M lithium bis(trimethylsilyl)amide
in tetrahydrofuran was treated dropwise with 15.43 mL (13.39 grams, 115.3 mmot) of t-butyl

acetate . When the addition was complete, the mixture was stirred for 15 min and then treated
with a solution of 9.500 g (38.43 mmol) of the compound of Preparation 56 in 50 mL of THF.
When the addition was complete, the mixture was stirred for 15 min and then quenched by the
35 additon of 230 mL of aqueous 1N hydrochloric acid solution. After warming to rt, the organic
layer was extracted with ether (2 x 500 mL) and the combined organic layers were washed
with saturated aqueous sodium hydrogencarbonate solution (1 x 100 mL), brine (1 x 200 mL),
dried (Na,S0O,), and evaporated to 13.8 g of a pale yellow oil. Purification by flash
chromatography using 15 to 85% ether-hexane as eluant gave 11.7 g of a semi-solid, which
40  was triurated with hexane to give 6.124 g (48% yield) of the title compound as a white solid,



-100- 5 _ Preparation 222
2- (2- Met hyl - benzot hi azol - 6-yl oxy) -nicotinic acid ethyl ester. Prepared
usi ng 2-net hyl - 6-benzot hi azolol (Tardieu et. al. Helv. Chim Acta, 75, 4,

1992, 1185- v@,&gﬁ,);sgﬁg/s (me): 314 (M+). Preparation 223 10 PCT/IB98/00315
2- (Benzot hi azo -yloxy)-nicotinic acid ethyl ester. Prepared using

benzot hi azol -6-0ol (El"tsov et. al. J. GCen. m USSR 51, 1981, 1822-
1831). M5 (me): 301 (M+1, 100). Preparation 224
2- (Benzooxazol - 6-yl oxy)-nicotinic acid ethyl ester. 15 Pr epar ed

usi ng benzoxazol -6-ol (Cole et. al. Aust. J. Chem 39, 2, 1986, 295-301).

A W@E‘%Qﬁ Ak E0G53 0y SN LSt REROR AR
20 J=2,5Hz), 8.30 (1 H, dd, J= 2, 8 Hz), 12.99(eid). atrmeoumgza@o showed the presence
2-(3-Acetyl - ﬁyL‘R{P opfﬂﬁrkgféy ut&’n Ot A} gta%r'\é(jfr?ftl?ﬁggseﬂeeéoncéanﬁrgﬂ@rn%éf'S?thtﬂﬂ

1- (3-chl or o- 5- hydroxy- phe anon g} Preparation 227
2- (3- Met hyl - benwetawpu@émémturstegurbmnmtwﬂﬁeiaﬂ%ddézemaﬂZ fl 9176l of ths titie
Prepared from go,gy&i];,@xy 3-met hyl - benzo(d)i soxazole. M5 (me): 299 (M1,

100) . Prepar ation 228 2-(3-Methyl -benzo-(d)isoxazol -7-yl oxy)-nicotinic acid
et hyl ester!Oprepared from 7- hydroxy- 1L d)i soxazole. M5 (nfe):
298 (M Preparati on ad@2echifrophenyiimethyl}-2-{4-fluorophenoxy)-8-oxo-3-pyridinepropanoic Acid

2- (2. 3-Di hydro-benzo[ 1, 4] di oxi n- 6-yl oxy | [ nic acid ethyl ester
Prepared from 2, 3- Di hydr o- benzo[ 1, 4] di 0;'% (Biosci. Biotech. Biochem,

56(4), 1992, 630 639 he Wlumfnedrlézb(amﬂe&k)terﬁvasblag &82ang 1B8P4 mmol) of 50% sodium
hydride dispersion in mineral oil with pentane (3 x 5 mL) was suspended in 5 mL of THF,
15 cooled to 0 °C, and treated dropwise with a solution of 200 mg (0.604 mmol) of the compound
of preparation 59 in 5 mL of THF. After stirring for 15 min, 0.078 mL (124 mg, 0.604 mmol) of
2-chlorobenzy} bromide was added, and the mixture was allowed to warm to rt, stirred for 4 h,
and then heated to reflux for 16 h. The cooled mixture was partitioned between 100 mL of
saturated aqueous NH,CI solution and 200 mL of EtOAc. The separated organic layer was
20 washed with saturated aqueous sodium hydrogencarbonate solution (100 mL), brine (100
mL), dried (Na,S0,), and evaporated to an oil. Purifiaction by flash chromatography using
60% CH,Cl,-hexane as eluant gave 226 mg (82% yield) of the titte compound as an oit. 'H
NMR (CDCl;) d 1.54 (9 H, s), 3.32-3.52 (2 H, m), 5.09 (1 H, dd, J =7, 8 Hz), 7.02-7.30 (9 H,
m), 8.05 (1 H, dd, J = 2, 8 Hz), 822 (1 H, dd, J =2, § Hz). The NMR also showed the

25 presence of <10% of the enol tautomer.

The compounds of Preparations 164-168 were prepared according to the procedure
of Preparation 163 substituting the indicated benzy! halide for 2-chlorobenzy! bromide. In the
cases of Preparations 165-168 one equivalent of K| was added immediately after the addition
of the benzyl halide. All compounds were oils. Mass spectra were determined by the

30 thermospray method.

tert-butyl ester
MS (m/e) 440 (M*+1); "H NMR (CDCL) d 1.27 (9 H, s), 3.17-3.44 (2 H, m), 4.80 (1 H,
35 dd,J=7,8Hz), 6.85-7.30 (9 H, m), 8.08(1H,dd, J=2,8 Hz), 8.23-8.25 (1 H, m).



35 3-acetyl -4-chl orophenol A m xture of
3-acetyl 4-chloroanisole (6.3 g, 0.03 nol.), (Atkinson et. al. J. Med. Chem
26, 10, 1983, 1353-1360) and pyridine hydrochloride (19.4 g, 0.17 nol.) was
heat ed at r 2 hrs. The m xture was poured into water Oni) _and
extracted Sﬁﬁééﬁyl acetate (2X200nm.). The organic extract%cﬁg? %%ﬁbined,
washed with water (401), brine (401M), -101- 5 dried (MgSO™4) and
concentrated to give an oil. Chromatography #h Silica Gel eluting with

et hyl acetate/hexanes (1:1) gave 5.1 g oil. M5 (me): 172/170 (M, 100).
Preparation 231 7-hydroxy-3-nethyl -benz(d)i soxazole A m xture of

7- met hoxy- 3- net hyl - benz(d)i soxazole (2.9 g, 0.017 mmol.) (Borsche et. 10

al . Justus i ebi gs Ann. Chem 570 1 ) in glacial acetic acid
(15 m.) and 4%4phy-diyohs-pWEnox ‘ ARFA-Grifilibr

faiffe A
m xt ure was cgngggﬂa@ed to g| ve 4.0 ¢ SO|Id IVB (n1e) 2 (IVH+HBr)
149(M+) . Prep - (3-chl oro-5- hydr oxy- phenyl ) - et hanon, 15
A mxture of 1-(3- cMB(nm/e}@gmmf*ﬁwrjmm%)étllzal(mn,es),(ﬂ.zb&ngHXﬁi&erﬁleAa)= and
pyri di ne hydr id A d, at
hrs. The m xt S’%EZ\A& E?o"fjf’ 5qm8§3égpkdzdown§)4}§%§se (gg%eddz%fﬁz @tﬂil
acetate (20200Mnl) . The organl c extracts were conbined, washed with water
(40 mL), brine (40 nm.) and concentraﬁ@%@%ﬁm?ﬁan oil. Flash
Chr omat ogr aphy on S|I|ca Gel elutlng W et hy acetate/hexanes (1 1) gave
6.6g solid. NMS-I2dd-Flugyass g i r3-0x9-244-Fiflug 9 £
-(3-chl oro- S-W ) - et hanone Am xture of tr| fI uor onet hanesul fonic

other (60 L. 0. a6 Micqtey 208 By 5 Nl (GREC Ras i b Bisdrp W e 2 (HA
0.003 nol .15, pal# BOT.06 .28 G, §.Q G H, gd, J& DOBz)N®24 | Hodd, L+ 2,84y | ani ne (28

m., 0.20 nol.) in dinethylforam de (QOM@M at 800C for 4 hrs.
The m xture was poured into water

cid tert-b

MS (m/e) 458(M*+1); 'H NMR (CDCh) d 1.25 (S H, s), 3.28 (2 H, ABX pattern, Jug =
20 14 Mz, Jux=7 Hz, Jox= 8 Hz), 4.79 (1 H, dd, J = 7,8 Hz), 6.55-7.18 (8 H, m), 8.08 (1 H, dd, J =
2,8 Hz), 8.23 (1 H, dd, J=2, 4 Hz).

25 MS (m/e) 476(M"+1); 'H NMR (CDCl) d 1.22 (9 H, s), 3.22-3.35 (2 H, m), 4.82 (1 H,
J=8Hz),6.56 (2 H,t J=8Hz),7.02-7.12 (5 H, m), 8.11 (1 H, dd, J=2, 8 Hz), 8.22 (1 H, dd,
J=2, 5Hz).

PREP Ti 6
-{1- oxy-{-me thyl)-be anoi i
30 A mixture of 12.61 g (224.7 mmol) of KOH, 73 mL of water, and 425 mL of ethanol

was combined with 15.00 g (68.10 mmol) of 3-[4-(1-oxoethyl)phenyllpropionic acid ethyl ester

(for preparation, see: Marechal, E.; Quere, J.-P. Buil. Chem. Soc. Fr., 1971, 2227), and the

resulting mixture was stiired at rt for 2 h. The mixture was concentrated, and the residue was

dissolved in 100 mL of water, cooled to 0 °C, and acidified with concentrated aqueous

35  hydrochloric acid solution. The precipitate was filtered and recrystallized from methanol-water

to give 10.11 g (77% yield) of 3-[4-(1-oxoethyl)phenyljpropionic acid as awhite solid, mp 118-
119°C. Anal. Calcd for C44H,,0,: C, 68.52; H, 6.06. Found: C, 68.74; H, 6.29,

A solution of 5.000 g (26.01 mmol) of the above acid in 500 mL of tetrahydrofuran was

cooled to -17 °C and treated dropwise with 21.67 mL (65.03 mmol) of a 3 M solution of

40 methylmagnesium iodide in ether. Additional Griganrd reagent solution was added in three



(400 nL) and extracted with diethyl ether (2X400 nlL). The organic extracts
wer e conbi ned, washed with 1N hydrochloric acid (80 niL), 1N sodium

hydr oxi de (WO 9%®#3268 water (80 nmL), brine (80 niL), dried (MSGQT/EE00315
concentrated to give an oil. Flash Chromatography on Silica 30 Cel
eluting with ethyl acetate/hexanes (1:9) gavel4.3 g solid. M5 (me):
184/186 (M. Preparation 234 Trifl uoronethanesul fonic acid

3-chl oro-5-nmet hoxy -phenyl ester To a stirred sol ution of

3-chl or o- 5- net hoxyphenol (159, 0.09 nol.), triethylamne (31 nL, 0.23 nol.)

and 4-di net fiy| poriions 8/ 15] shdm® i, ré@ecthIQQﬂemberhl HoOrs& thy tatse eMthedrebéln was

200m.) 35 0, ded dro vm s fl.uoro anes fonl G
<(51nhydri)de (20 nﬁmtoged%ﬁ@)ﬁa aﬂ.ﬁe mixtre deto S a?‘f%%&t% @" W” of Z9P Lt S
room t enper at usaurated raq@edys SNH,Ct balutiod, iarut aibwed ttd wanerd htylrtenéhe Pahmmuslﬂay(aﬂ@ﬁs m.)
and washed wt [ r oy €,,2N
oil. Flash VC\:Ahr %d tograp Q%'ﬂ%ufﬁélfgei{yhgﬁﬁl}cn%%ot ig& tﬁé %gqaat e fexXBRes
(1: 9) gave 26. @(tr@ctg with EéA(:,(ﬁ égoo mido T(\qwgmbined orggoiglayg's were washed with brine (3 x
Prepar ati opg 235005mt»%dféaxm d,)%d]?%ﬁ&’bvé&@rﬁ?e@(tg)s'@ gwa%ﬁovs%m XfR'ééﬁﬂgn ation from

5- Met hoxy- 3- net enzo(d)i so omc

acid (20 nL) aPRYRAREYIAC 9avs 42 Qg@%ynel&h@f thesfitle sR@RoUNd 125 2 Rﬁ‘esye"'PWéOPﬁ X8
g/as contcent rggwct ¢H givReDMSD® fﬁh 6l (6 W), (2792 1, t,149|7(MZ.)2 741(?H tJ f7 Hz), 4.90
reparation e zol e m xture o

1- (2 Hydr oxy- S(G'ngtsE/g;g?%ﬁe%%m@%{ﬁaggﬁiqé}gééﬁﬁf oxi me (15.3g, 0.069 nol.)
in pyridine (50 nL) was refluxed forE@ﬂz&gAI_lnmlm\xture was poured into
water (8004gL), acidified y , Sdto pH 1, then

extracted wth ethyl aceta ZXSU0C f ani ¢ extracts were
conbi ned, washed wi Muwensiwqfrmﬂﬂ 9)1(59046&@3!"91‘ GfLW-M’Ophqwl)yenlommw,d‘rm de

(100 n), wat e1’65 Ql%&‘)‘-&f 1-dityl-5.63. &ﬂngﬂylgﬁn}mprgﬁyﬁ @ﬁqbc{dhmlwﬂ}dré&%nﬁé’ %ﬁtgr @kad to

glve an oil. F Chromat o I ca elutin

acet at e/ hex ane%‘"‘("i oHN, %QW@“‘%”@D@YE‘G‘W?@V"W"(’W dn) 300183 °€W9°'2 was °°°'3d to 0°C

and treated with 18.23 mL (13.23 grams, 130.8 mmol) of triethylamine. The mixture was

20  stirred for 16 h with slow warming to rit. The mixture was concentrated, and the residue was
partitioned between 300 mL of EtOAc and 200 mL of agueous 1 N hydrochloric acid solution.
The separated organic layer was washed with aqueous 1 N hydrochloric acid solution (1 x 100
mL), saturated agqueous sodium hydrogencarbonate soution (2 x 200 mL), brine (1 x 100 mt),
dried (Na,SO,), and evaporated to give 9.56 g (76% yield) of the title compound as an oil. 'H
25 NMR(CDCL)d2.70(2H,t, J=8Hz),2.91 (2H,t J=8Hz), 3.15(3 H, s), 3.59 (3 H, s), 6.92-
6.97 (2 H, m), 7.15-7.19 (2 H, m). APCI MS (m/e) 212 (M*+1).
The compounds of Preparations 171-180 were prepared according to the procedure
of Preparation 170 substituting the corresponding carboxylic acid for 3-(4-
fluorophenyl)propionic acid. The carboxylic acid used in Preparation 174 was the compound
30 of Preparation 163, whereas all other carboxylic acids were commercially available, Mass
spectra were determined by the APCI method.
PREPARATION 171
-Methoxy-N-methyl-3-phenyi-propi ide
Anal. Calcd for C;{HysNO,: C, 68.37; H, 7.82; N, 7.25. Found: C, 68.65; H, 8.11, N,
35 7.8



Preparation 237 20

1- 12- Hydr oxy- 5- net hoxy- phenyl ) - et hanone- O-acetyl oxinme A m xture of

1- ( 2- Hydr oxy- 5- net hoxy- phenyl ) - et hanone oxinme (13.7g, 0.076 nol.) and
acetic anhydride (50 nL) was heated at 50[err]C for 10 min. The m xture was
cool ed to WO BHFI6Bered, and the filtrant washed with wat er RGHBAI034Nd
dried to give 15.5g solid. M5 (mMe): 224 (Mt+1), 164 (100). 25

Preparation 238 11-(2-Hydroxy-5-methoxy-phersa)-et hanone oxi me A m xture of
2- Hydr oxy- 5- net hoxyacet ophenone (15.0g, 0.09 nol.), potassi um hydroxide
(23.6g, 0.36 nmol.) and hydroxyl am ne hydrochloride (9.4g, 0.14 nol.) in
water (300 nL) was refluxed for 2 hrs. The m xture was poured into ice and
acidified with 1 N hydrochloric 30 EMRABAEQN)HZl The resulting
precipitate was filtered a ) 79 0 5 (me): 182
(M1, 100). The cqnpounds Synthesized in a
manner anal ogous t OHtNMR (QﬁC'@F’éﬂér(éHb@m’ﬂBHZ)P?é%rér?&(a Brﬁpﬁf@& Jan = 13 Hz,

2- (3- Oxo-i ndary, A« whpw,)- aﬂmos bd18.68 AGH, thy 14 (BHeY); 3. 236@ |-£ Mﬁ/ 15’!7%@% ﬁt ﬂnprM§40

2- (2- Met hyl - benzoth| a;o -5-yl'oxy) - ni cotinic acid me): 287 1,100)

-103- 5 (mfe) 208 (M'+1). Prepar atlon 241

2- (2- Met hylb- benzot hi azol - 6-yl oxy) - nlw VS (n1e) 287 (M +1, 100)
VB

Preparatorn 242 2-(Benzot hi azp
(me): 273 (M+1)

'H NMR (CDCly) d 1.31 (3 H, d, J = 7 Hz), 2.59-2.78 (2 H, m), 3.14 (3 H, s), 3.32-3.44
(1 H, m), 3.58 (3 H, 5), 7.14-7.32 (5 H, m); MS (m/e) 208 (M*+1).

PREPARATION 174
15
'H NMR (CDCl) d 1.56 (6 H, s), 1.71 (1 H, 8), 272 (2 H, t, J= 8 Hz), 293 (2 H, t, J =
8 Hz), 3.17 (3 H, s), 3.60 (3 H, s), 7.30 (4 H, AB quartet, J = 8 Hz); MS (m/e) 234(M"+1 -18
(H20)).
PREPARATION 175
20 -Methoxy-N-methyl-2-phenyl-aceta
"H NMR (CDCl;) d 3.18 (3 H, s), 3.54 (3 H, s), 3.78 (2 H, 5), 7.20-7.34 (S H, m); MS
(mie) 180 (M*+1).
E 1 6
N- oxy-N-methyl-2- -3 e
25 'H NMR (CDCl;) d 3.22 (3 H, s), 3.74 (3 H, 5), 4.79 (2 H, §), 6.92-6.97 (3 H, m), 7.24-
7.29 (2 H, m); MS (m/e) 196 (M'+1).
PREPARATION 177
N-Methoxy-N-methyi-3-phenyl-

M.P. 40-42°C; *H NMR (CDC},;) d 3.30 (3 H, 5), 3.76 (3 H, s), 7.02 (1 H, d, J = 16 Hz),
30 7.34-7.39(3 H, m), 7.55-7.57 (2H, m), 7.72 (1 H, d, J = 16 Hz); MS (m/e) 192 (M™+1),
PREPARATION 178
Benzofuran-3-carboxylic acid methoxy- - e
"H NMR (CDCl,) d 3.41 (3 H, s), 3.82 (3 H, s), 7.24-7.43 (2 H, m), 7.50 (1 H, s), 7.59
(1H,dd, J=1, 8 Hz), 7.66 (1 H, dd, J = 1, 8 Hz); MS (m/e) 206 (M™+1).
35 PREPARATION 179
1H-indole-3-carboxylic acid methoxy-methyl-amide
M.P. 136-137°C; Anal. Calcd for C4;H;,N,0,; C, 64.69; H, 5.94; N, 13.72. Found: C,
64.97; H, 5.81; N, 13.65.



Preparation 243 2-(Benzooxazol -6-yloxy)-nicotinic acid M5 (me): 256 (M,
211 (100) Preparatton 244 15

2- (3-Acetyl -4-chl oro- phenoxy)-nicotinic acid M5 (nfe): 292/290 (M, 100)

Preparati on 245 2-(3-Acetyl -5-chl oro- phenox nicotinic a
292/ 290 (WR98/4%368 20 V) CP(%E%{ @. on 246

2- (3- Met hyl - benzo- (d) i soxazol -5-yloxy)-nicotinic acid M5 (me): 270 (M
++11, 100) Preparation 247 2-(3-Methyl - benz¥-( d~i soxazol - 7-yl oxy) - ni cotinic
acid 25 M5 (me): 270 (ML+1, 100) Preparation 248

2- (2. 3-Di hydro-benzol . 4] di oxi n-6-yl oxy)-nicotinic acid Ms: me 274 (M +1)
Preparation 249 30
(S)-(-)-15(4-Ani nonet hyl - phenyl ) - etm&ﬁ-ﬁm&é&tl rred sol uti on of
(S)-(-)-4-(1-Hydroxy- ethyl b 10ER |; ethodh A-285

tetrahydrofuran (20 err w se . a of
l'i thi um al uni ni um fﬁm @@qhhdﬁéﬂ K%Hyﬂr%?‘h@é’hsk ﬁ@gl(f{H 9. %%’58%%12@ iy Jﬁgg
mxture was rebliyined) @473 (MHm). t hen cool ed to 00C then quenched with

net hanol (5 i) added dropwi se. The & diluted 35 wth

chl orof orm (300nmL) and washed with %&—m The resultl ng suspensi on
was filtemed through Celi t¥ef2e i '

?gﬂg g; efj 48r I?)Fg r H@o?%)i T%%OCBD%‘\ b4 gd 458 rgﬂnglsa o?d%ogron’u inl 86 7dLDof

tetrahydrofuran was cooled to -78 °C and treated dropwise with 18.0 mL (45.0 mmol} of a

solution of 2.5 M n-butyllithium in hexane. When the addition was complete, the mixture was
stirred for 0.5 h at -78 °C and treated dropwise with 3.88 mL (4.37 grams, 45.0 mmol) of
15  freshly distilled 2-fluoropyridine. After the addition was complete, the resulting yellow
suspension was stirred for 0.5 h at -78 °C. To the suspension was added dropwise a solution
of 9.51 g ( 45.0 mmol) of the compound of Preparation 62 in 200 mL. of tetrahydrofuran
dropwise. The mixture was stirred for 16 h with slowing warming to rt as the dry ice/acetone
bath melted. The mixture was quenched by the addition of 50 mL of aqueous 1 N hydrochloric
20 acid solution, and theTHF was removed by partia} evaporation. The residue was partitioned
between EtOAc (300 mL) and aqueous 1 N hydrochioric acid solution (100 mL). The
separated organic layer was washed with aqueous 1 N hydrochloric acid solution (100 mL),
saturated aqueous sodium hydrogencarbonate solution (100 mL), brine (100 mL), dried
(Na,S0Oy,), and evapora{;ed to 12.6 g of a yellow oil. Purification by flash chromatography using
25 25% EtOAc-hexane as eluant gave 7.11 g of a yellow which solidified on standing. Trituration
in hexane gave 6.87 g (62% yield) of the title compound as a light yellow solid, mp 73-74°C.
'H NMR (CDCl,) d 3.02 (2 H, t, J = 7 Hz), 3.29- 3.36 (2 H, m), 6.91-6.99 (2 H, m), 7.17-7.33 (3
H, m), 8.29-8.38 (2 H, m); APCI MS (m/e) 248 (M"+1).
The compounds of Preparations 182-190 were prepared according to the procedure
30 of Preparation 191 substituting the corresponding N-methoxy-N-methylamide or ester
substrate for the compound of Preparation 170 In the case of Preparations 185 and 191, an
additional equivalent of in situ-prepared 2-fluoro-3-lithiopyridine was utilized. Products were
purified by direct trituration and/or flash chromatography. Mass spectra were determined by
the APCI method.
35 PREPARATION 182

"H NMR (CDCl) d 3.05 (2 H, t, J = 7 Hz), 3.32-3.64 (2 H, m), 7.17-7.33 (6 H, m),
8.29-8.38 (2 H, m).



5 : Preparation 250 (S)-(-)-4-(1

- Hydr oxy-et hyl ) -benzonitrile. To a stirred solution of 4-acetyl benzonitrile
(3.0g, 0.021 nol.) and a solution of 1.0 M (R)-2-Methyl-CBS-oxazaborolidi ne
in toluene (1.0 nL, 0.001 nol.) in tetrahydrofuran (50 nL) at room

t enper at ur WOA845268ded dr opwi se a sol ution of 2. OM Bor ane- Di mex/iBpBmsesisi de
conplex 10 in tetrahydrofuran (9.0 nL, 0.017 nol.) over 30 mn. The

m xture was stirred at roomtenperature for go-hr., cooled to O[err]C, then
guenched with nethanol (10 nlL) added dropw se. The volume was reduced by
hal f, diluted with diethyl ether (300 nL) and washed with pH 4 buffer (40
m), water (40 nL), brine (40 nmL), dried (MgSOX) then concentrated to give
an oil. Fl&h Chromatography on Sl I @gmmugg_:pg with et hyI

acet ate/ hexane (2:3) to gi i ‘
40.0[ err] Preparatl on 251 (R yT '

Prepared in an anal'HdBiR(GREWGN. 16()3|ﬂhtatl GfHZPﬂép&ZHIAB)hpaztéﬁ\ &saMHn,g/Aywsh

(R-(+H-4-(1 ro talpal ity i i
4- acetyl benzonl_w?l I éﬁzlajqﬁé 3)728%]'2?27137'2%% ﬂ;t B qu%gh aza Yoli ol( HI in
tol uene in an %ﬁm@@dﬁﬁ'\"f’gbhl on as in Preparation 248 Preparati on 252
trans- 2- ( Am nonet hyl - cycl ohexyl) - pr ON 1 Xxture of

trans- (4-(1- Hydroxy-1-nmethyl -et hyl) - cycl ohex met hyl ) - carbanm ¢ acid benzyl
ester (8.3 g, 0.027 nole) and -Pearra idip ANy EONe n et hyl acetate
(100 nL) 25 and mepheRsEeC(Afl. ntalcmscghakm ICN 78087, 15.08PRA5.28. Usousdde 40

psi hydrogen 59—?@&{3‘3 ture for 1 hr. The mxture was filtered through
Celite and th 'r8 race tentrated to give 5.1 g white solid. Ms (me):

171 (M+, 100). Preparation 253 PREPARATION 185
trans- (4- (44 Hydr oxyyls BRbibveRiidly. . i
15 }ﬁn%ﬁ brfeld1.

benzyl 30 ester. anical [y MY U S :
(111) chloride (29."8 N¥IR &DEb) 43566 erﬁ)vt?e%r aﬂrytilrl(iﬁdﬂérﬁ 3\16[%36 @H‘H wﬁdem@-b% 10

mn., cool ed {PHOf), 7390tk S G M, Wi 040-Ph2 rans: é30-8.38 P H, m); MS (mle) 270 (M*+1-18
(Benzyl oxycar lzwwl am no- met hyl ) - cycl ohexanecar boxylic acid ethyl ester
(35.8 g, 0.11 in tetrahydrofuran (200 nL) was added dropw se follwed

by a solution of 3 0 M35 met hyl magngg'gm‘]]m?g_de (121 m, 0.363 nol.)

in tet rahyzgr of uran added dr opvm1s[§ ElT ridin-3-vi)-2-phenyl-stt
"H NMR (CDCl) d 4.31 (2 H, 8), 7.19-7.34 {6 H, m), 8,27-8.37 (2 H, m); MS (m/e) 216

(M*+1).
PREPARATION 187
-(2-Fluoro-pyridin-3-y!}-2-ph gt
25 M.P. 82-83°C; 'H NMR (CDCly) d 6.21 (2 H, d, J = 3 Hz), 6.91-7.01 (3 H, m), 7.27-

7.31 (2 H, m), 7.37-7.40 (1 H, m), 8.41-8.45 (2 H, m); MS (m/e) 232 (M"+1).
PREPARATION 188
-{2-Chloro-phenoxy}-1-{2-fluoro-pyridin-3-yl)-etha
M.P. 84-86°C; '"H NMR (CDCl;) d 5.34 (2 H, d, J = 3 Hz), 6.85-7.45 (5 H, m), 8.42-
30 8.50 (2 H, m);, MS (m/e) 266, 268 (M*+1).
P 189
{2- -pyridin-3-yl}-3-ph
M.P. 83-84°C; 'H NMR (CDC\,) d 7.34-7.37 (1 H, m), 7.41-7.47 (4 H, m), 7.62-7.65 (2
H, m), 7.90 (1 H, d, J = 15 Hz), 8.29-8.31 (1 H, m), 8.38-8.41 (1 H, m).
35 PREPARATION 190
Benzofuran-3-yl-(2-fluoro-pyridin-3-yi)-methanone
M.P. 110-111°C; Anal. Calcd for C,,HsFNO,: C, 69.71; H, 3.34; N, 5.81. Found: C,
69.64; H, 3.36; N, 6.12.




m xture was stirred at OC for 1 hr., then quenched with 2N acetic acid
added dropwi se. The m xture volune was reduced by half, poured into water
(800 nL) and acidified with 2N acetic acid to pH 3. then extracted with
et hyl acefsy g< 800 nmL). The organic extracts were conb d wth
sodi um bi cargec/)nate (100 nL), water (100m), brine (100 ni) 5?;3839%%%%6_ 105-
5 (MySA), and concentrated to give an oil. Flash Chromatography on Silica
Gel eluting with ethyl acetate/ hexanes (2: 3)93gave 8.34 g solid. M5 (nlfe):
323 (M++NH3, 100) Preparation 254
trans- 4- (Benzyl oxycar bonyl am no-net hl ). -cycl ohexanecarboxylic acid ethyl
ester 10 To a stirred sol ution of
trans 4- Anf nonret hyl - cycl ohexanecar bé’ﬁ%ﬁﬁgﬂ&@hﬁﬁ& hyI ester (23.8 g, 0.11
.) and triethylam ne (34 {2-Fiubk [ fiRd-i ; room
terrperature was ad Z X y su
nol .). The mxtureﬁgﬁg%é&?ge&a‘? é%%%@f?&h{)%é ¢ ong gé\%”ﬁ%uf@‘ﬂﬁ nt o
wat er (800 nif, &ofiP; Hx3.6Gadk &U5%i t h et hyl acet ate (2 X800 nL). The organic
extracts were conbi ned, washed w t h g5 J%I um hydroxide (100 nL). 0.5
N hydrochl oric acid (100 m.), water i ne (100 m.), dried
(MyS™4), 4%d concentrated to gi veldzFl gthanene) : 337 (M +NH3,
100). Preparation %ﬁmé%nég))diéﬂﬁﬁé 1%6%97,?‘,‘?%17%(1 Ay, @%28)‘53)(2 Al ApnoL.
A mxture of (R -(-)-(trans-4-(1-Hydroxy-eth cycl ohexy met hyl ) car bam c
acid benzyl 20 ester (870 ng, 2. 9 Pear| man' s Catal yst (100
ng) in ethyl acetate (1001{d-Hlusiechyd HhbnWamind)alemohé a Parr

Appar at us under 404 er at
wee i1 tered ¢ hroudt s PESIEEh Al 3Ry AL, syl By
oil. [err® (@HCING)7.32-1.360 I-Pm);ﬁﬁ(a&ﬂb(a H 56, S (m/e) 245 (M'+1).

(R -()-trans-4-(1-Hydroxy-ethyl - )cycé@;%%l ncar bam c aci d benzyl
ester. To a stirred solution of (trans-4- -cycl ohexyl nmet hyl ) - car bam ¢
aci d benzyl ester (1.0 g, 3.46:I&tbFluprophengxg)-3-pynidi pth@RBeoxazabor ol i di ne
nmonohydrate (102 nty N(ARIEDEI 2.75 (3 H, s), 7.07-7.12 (5 H, m) 8.20 (1 H, dd, J = 2, 7 Hz), 8.24

(1H, dd, J=2, 5H2).
20 P 85

'H NMR (CDCl) d 2.76 (3 H, ), 7.13-7.15 (1 H, m), 7.39 (1 H, dd, J = 5, 9 Hz), 7.53-
7.56 (1 H, m), 8.22-8.24 (2 H, m), 8.50-8.53 (2 H, m).
PR 0
25 2-Fluoro-a-phenyl-3-pyridine (#]
'H NMR (CDCl,) d 2.61 (1 H, brs), 6.03 (1 H, s), 7.14-7.38 (6 H, m), 7.97-8.08 (2 H,

m).
PREPARATION 197
2-Fluoro-3-pyridin nyl- e
30 'H NMR (CDCly) d 7.32-7.38 (1 H, m), 7.47-7.50 (2 H, m), 7.61-7.67 (1 H, m), 7.78-
7.82 (2 H, m), 7.98-8.07 (1 H, m), 8.38-8.42 (1 H, m).
EP. ON 198
4-{1- -1-met 1)-benzonitrile

To a stirred suspension of anhydrous cerium (lil) chloride (3.8g, 16 mmol) in 20 mL

35 dry tetrahydrofuran at 0°C was added slowly dropwise a solution of 3.0M methyl magnesium
chloride in tetrahydrofuran ( 10 mL, 31 mmol). The mixture was stirred at 0°C for 30 min. then

a solution of Methyl 4-cyanobenzoate (2.0g, 12.4 mmol) in 20 mL dry tetrahydrofuran siowly
dropwise. The mixture was stirred for an additional 30 min. at 0°C then quenched with 2.0 M
acetic acid (~10 mL) added slowly dropwise. The mixture was poured intc 200 mL water and

40  extracted with ethyl acetate (2 X 200 mL). The organic extracts were combined, washed with



in tetrahydrofuran (15 nL) at OC was added dropwi se a 2.0 M sol uti on of
Borane- Dinethyl sul fide complex (1.4 nm, 2.77 mol.) in tetrahydrofuran
over 20 min. The mxture 30 was stirred at O[err]C for 30 m'dnb, the][l
uenched V\{ﬂd‘b anol (10 mL). the m xture volune was reduce al f,
goured i nt O oW eirég(zoo nmL) and extracted with ethyl acetat é"fTZ‘WX@?@)S m) .
The organic extracts were conbined, washed with pH 4 buffer (40 m), water
(40 mL), brine (40 nm.), dried (MyS™) and co¥fcentrated to give an oil.

Fl ash Chromat ography on Silica Gel eluting with ethyl acetate/hexanes (1:1)
gave 870 ng solid ab (CHCI3) - 0.8 35

ti 257 . (trans-4- Acetyl - cycl ohexyl net hyl )-carbam ¢ acid benzyl
E;fgf_r aTL)O Stspg.ﬁraancg%farmtq tlétp (1K 50 mL) water (2 X 41 rr?l.), brine (1 X 40 mL), dried (Mgsyog

(trans-4- ( Vet taox yomehimtéd bambamoydive- shyéil The sy WaE bbibted dR@d! Sk Gel %ﬁ?dgz aﬁ@ nzyl
e

t 5.8 g, 7 in.tetrahydro a 100 ) at 0C, was a
S?og\rm' ge a golm%%s ?e(])dnw%? L‘%’?’d’@%‘ %@ﬁﬁ"ﬁég%&#ﬁﬁ%%ﬁ%ﬁef’ )°T‘ r‘?¥ ther vashipes &% vacda (13
m_., 0.038 nol 2afforded) 1.75gh B8} x4-(1rhydmss1-aethyiratiyl)atn20ftrife0 s 1a Mlear dilNER-NMR

uenched with a | | 1 SE. o/ 1nd P e mxture was
goured i nto wé%%drﬂa)'(gggb ﬁnt)qﬁgﬂdﬁ gﬁte‘érhgg(?g@gv&ﬁ‘?ehk't1ﬁ§/?|\9‘g%)et$4a?t(éa-[{}2 x 300 niL).
The organi'® extracts were combi ned, RRERARATION$890. 5 N hydrochl oric acid (80

m.), water (80 nL), brine (80 nlL), 2¢i.p8lsh 1herB ncentrated to give
an oil. Flash Chromqatogra h% on Silica efuting w et hyl ‘
acet at e/ hexanes (2:'8p %A’U‘g’ . yFYyoreSrmeihoxyienzanitie: (4dbgrams2é§Hemole)oo CH-Glp

Preparation 2%®0 mi) at r(])°C was agded 1.0M BB||'3 (%9 ml,|29 ![nrr:\olleg dropwige, warmed _tt()j r%om |
(trans-4-( Met hoxy- net 4-car amoy| ) -.cycl ohexyl net hyl ) -carbam c aci d benzy
To a stirred é%w%{a}t%ﬁ a% stirred over n?g/;Lt) T%X mlx?ure wgs pouredymto 300 ml ice Yvater ar?d stirred

t r ans- 4- ( Bénz jdrotoy manntesnyThienao powedijntd 100 el ofethyRne chiandepxyd itee Agérs Wetd. 7

' . ap hl.ord 6.,2 g, 0.063 15
6, 0,057, 01 bbb g1 D5 SR SeBied
(8.5 g, 0.063 1050y (3.5a)dMWETAYRIMS (reled BEM'R00 nl) at room tenperature was

added 1-(3-(di met hythakbmpdunB’ & Brbaratidn Qb@WaQaﬂreﬁ%@di é’gcgl‘aingﬁg rt?é: ?H}é&uﬂg of 13- 1
g, 0.068 rml\.N%. The m xture was stirred at roomtenperatire fo 2 hrs.,
pour ed i nto warePRRIYLPOFulstitution s corspsprdingjethar fat 21finoradeapethaxy-benzanitisn The ) .

The organi2o extmtantcs reattion wae BEiwe&th antaeaswi t h 1IN sodi um hydr oxi de (80

m), 1IN REP. TION 200
3-Hydroxy-N.N-dimethyl- ide
MW 165.21 MS (m/e, %) 165(M", 30), 121 (100).
ARATION 201
25 2-Fluoro-5-methoxy-benzonitrile

A solution of 2-Chloro-1-fluoro-4-methoxy-benzene ( 10.4 grams, 65.0 mmole), CuCN
(6.4 grams, 71.0 mmole) and N-methylpyrrolidinone (100 mi) was refluxed for 18 hours. An
additional 2.3 g CuCN was added, and the mixture was refluxed for 40 hours. The mixture
was poured into 300 ml ice water and stirred for 10 minutes. This was poured into 100 mi
30  methylene chioride, and the layers were separated. The mixture was washed with water,
dried over MgSO,, filtered, and concentrated to a solid (2.8 g). MW 137.12; MS (m/e) 137(M").
PREPARATION 202
1.4-Dioxa-spiro[4.5]decane-8-carbonitrile

To a solution of 1,4-Dioxa-spirof4.5]decan-8-one (2.0 grams, 12.8 mmole) and tosyl-
35 methyl isocyanate (5.0 grams, 25.6 mmole) in dimethylformamide (25 ml) at 0°C was added
1.0 M tBuOK in tButanol (25.6 ml) and stirrred at 0°C for 1 hour and room temperature over
night. The mixture was diluted with water and extracted with diethyl ether. The combined
extracts were washed with water and brine, dried over MgSQ,, filtered, and concentrated to a
solid which was purified via flash chromatography on silica using 30% ethy! acetate/ hexane

40 aseluent to give a solid (1.45 g). MW 167.209; MS (m/e) 168 (M*+1).



20 hydrochloric acid (80 nL), water (80 niL), brine (80 nL), dried (MySH)
and concentrated to give an oil. Flash Chromatography on Silica Gel eluting
with ethyl acetate/ hexanes (3:2) gave 5.8 g oil. M5 (me): 352 (M-+NH3,

100) . PrepaypidgRbrea®9 trans-4-(Benzyl oxycarbonyl am no- net hyl }cﬂ(ﬂs%ﬁ’&a”e

carboxylic acid. 25 To a stirred sol ution of
trans-4- ( Am nonet hyl ) - cycl ohexane car boxyl I C % cid (10.0 g, 0.063 nol.) and
pot assi um carbonate (30.5 g, 0.22 nol.) in dittkane (200 nlL) and water (200

m.) at roomtenperature was added benzyl chloroformate (11 nL, 0.08 nol.).
The m xture was stirred at roomtenperature for 18 hrs., poured into water
(800 m.) ang washed wi th diethyl ethjg g%&ﬁ Eh!i The aqueous extract was
acidified and the resulting preC|p|t O and dried to give 16.7
g white solid. M5 (mMe): 309 CH45-D sthgihimhewer e det er mi ned by

the .GC' MB, AWPI, éiiﬁ&ur?aﬁ%&?&ﬁﬁyof @(ﬁgﬁchlﬂ lhtoen%m\'\ﬁyl?lsgl go‘?e— g—rc]:ilo%go

MHz | nstrurrents.
2- (4- Fl uor o- phEhGRygrams; Ritéphmele) inymethain} | (3hirdbanth detialigdrafBran (10 mi) afgoem

stirred sol uti féﬂ'\g@rfat@é (whs Ebdé‘arrﬂdrﬁﬂﬁélﬂ %te . fﬁt ér&h§ 1§C3' fqmglg) %?gstgrr&ﬁﬁ%’ rg3m29

mol e) and NWM 137 grans, | ene € ri
at -10[err['€ m&@pa@&é%megBls'efte/Preeﬁltaéﬁfewﬁdnmdéhe(roixty@magrcamntrqte@ty ahan| 18 i

After 30 m nut g5d ffered1 OB fi Itrat'é wa%fBoD@Hﬁ{t@Yd)d ||ﬂ| \Dﬁgﬁh@ &Qad%l%r&éfﬁyl etheB The
nmol e) was addedr?ﬁaqsgthe m xture to warmto roomtenperature

over night. Th& uPArAGE V50 (YRsked; W@b‘”\ﬂ&f &pd Dipe. eFief Ve {19RCentpERd, @y |
acetate. The coobenttbdotogam it svhivk rveesvasified viai flah thidnmatediaphy oy iiliox i udidg 5%

o ear of | 1 nat Menar ol e FodD s et oo bR 5 o ELP @ LI Ps fvel ]

30% et hyl Aa&et &4'¢1)- hexane to give a solid. Recrystalization from et hyI

acetate/ hexane gave white crystals (0. MMMASQ 910C, Ms (nfe) 329

(Mt+1). The conpounds of Exanpl es 2-9 were prepare accord| n_ to t he
procedure of 10 Exanpl e 1£5tbSttRiR-HRPNSReiBENEcS FoaiCAG

2- am nonet hyl t hi ophese. stirfea sbiutiod 0Py, Sl-b;chloro-thlophen-2-y!)-methanol (0 660 grams, 3.60
mmole), Phthalimide (0.636 grams, 4.32 mmole), and triphenyl phosphene (1.1 grams, 4.32

20  mmole) in tetrahydrofuran (20 ml) at room temperature was added diethyl azodicarboxylate

(0.395 grams, 12.3 mmole) and stirrred at room temperature over night. The mixture was
poured into 100 ml water and extracted with diethyl ether. The combined extracts were
washed with 1 N NaOH, water and brine, dried over MgSO,, filtered, and concentrated to an
oil from which triphenylphosphine was crystalized out using diethyl ether/fhexane. The mother

25  liquor was concentrated to give a solid which was purified via flash chromatography on silica
using 30% ethyl acetate/ hexane as eluent to give a yellow solid. This was triturated in
hexane to give a white solid (0.772 g). MW 312.18; MS (m/e) 313 (M"+1).

PREPARATION 205
(4.5-Dichloro-thiophen-2-yi}-methanol

30 To a solution of 4,5-Dichloro-thiophene-2-carboxylic acid (0.500 grams, 2.53 mmole)
and thiony! chloride (1.0 ml) in methylene chloride (10 mi) was refluxed for 3 hours. The
mixture was concentrated to remove solvent and diluted with 16 ml dioxane and sodium
borohydride (0.143 grams, 3.8 mmole) and refluxed for 3 hours. The mixture was cooled to 0
°C and 3 mi water was added dropwise. The mixture was poured into 100 mi water. This was

35 extracted with diethyl ether, washed with 1N NaOH, water, and brine, dried over MgSO,,
filtered and concentrated to an oil which was purified via flash chromatography on silica using
30% ethyl acetate/ hexane as eluent to give an oll (0.671 g). MW 183.06; MS (m/e) 184
(M*+1).



reaction was between 1 and 24 hours. EXAMPLE 2
2- (4- Fl uor o- phenoxy) - N-fur an- 2-yl met hyl - ni coti nam de M P. 71-73BC, Anal.
calcd. for [err] C 65.38;, H 4.20; N, 6.97. Found: C, 15 65.53; H, 4.34;

N, 9.31. E dﬁg; (R) (-)2-(4-Fl uoro-phenoxy)-Nrl
- (4- et hoxy:%-éggeny?i’) -ethyll-nicotinamde MP. 101-1030C, AnaIPFTlclgglséogélsf or

[err] C, 68.84; H 5.23 N 7.65. Found: C, 68,46, H 5.20; N, 7.62. 2
EXAMPLE4 (S) - (+) -96- o N 76220

2- (4- Fl uor o- phenoxy) - N-r 1- (4- met hoxy- phenyl ) -ethyl]-nicotinamide MP
97-990C; Anal. calcd. for [err] C, 68.84; H 5. 2)?:;]N, 7.65. Found: C, 68. 84;
H 5.17; N, 7.71. [err] = +54.2[err] =0 | orof orm) EXAMPLE 5 25
N- (2- Chl or & 6-f | uor o- benzyl ) - 2- (4-fl m&%-m coti nam de M P.
115-118C, Anal. calcd. for [err]45Di > Hena2ntrboilicacidl/. Found: C
60.63; H 3.45; N, 7. 38, VPLE 6 . . .
(S)(-) 2- (4- FI uor o- dﬂﬁﬁﬁvm BT Pysiordds (492, pramey i A mmole) i water (3 g ice
'E\SAB P.2 15 9|—_I 61 ZlC;3 (A2tag).at €@PC was bukblefi @lrdas Gptil 634 pavas lebtained] IThepgoluion\gas wasmedito C,
.21; H, 4. o 16, = 0 (1 Cs r ;
(R ()2 (4- i 76 SphLRCEToRTy oPflindn 2 Dol sl T ebory
60- 62C;, AnHl . rolplved. added drepwise & tr@3temperafyre Josgoto % (8C.1 gThiEdermreratere was

e N [eri'\aimaingd R 30 [iiiukds. Thet Rufe WasPoufed 3! 500 QD This weRBxtrieted

- (5- Chl or o- t hiwishdiethyd sthey, -ase Hiyay aquepus W% §PHEH W RYT O thepacididd fepH 1 with
concentrated HC!. The resultant precipitate was filtered, and dried to give a white solid. (5.7
g). MW 197.04; *H NMR (DMSO-d%) d 7.731 (1 H, s).
15 REPARATION 207
1-(4.5-Dichloro-thiophen-2-yi)-ethanone
To a solution of 1-Thiophen-2-yl-ethanone (5.0 grams, 40.0 mmole) in chloroform (50

¥
2.\

ml) at 20°C was added portionwise aluminum chioride (15.9 grams, 119.0 mmole). The
mixture was stirred at 20 °C for 10 minutes and 1 M Cl, in carbon tetrachloride (120 ml) was
20 added dropwise. The mixture was stirred at room temperature for 30 minutes and diluted with
methylene chloride (300 ml) and washed with 1 N sodium hydroxide and water and dried over
magnesium sulfate and concentrated to give a solid (8.5 g). MW 195.07; MS (m/e) 196
(M*+1).
PREPARATION 208
. 25 2-Bromomethyl-3,5-dichloro-thi e
A solution of 3,5-Dichloro-2-methyl-thiophene (1.3 grams, 7.8 mmole), NBS (1.4
grams, 7.8 mmole) and benzoyl peroxide (0.065 g) in carbon tetrachloride (40 ml) was
refluxed for 18 hours. The mixture was cooled to 0 °C, diluted with 40 mi hexane and filtered.
The filtrate was concentrated to an oil which was purified via flash chromatography on silica
30 using hexane as eluent to give an oil (1.06 g). MW 245.95; MS (m/e) 246 (M*+1).
PREPARATION 209
3.5-Dichloro-2-methyi-thiophene
To a solution of 2-methylthiophene (7.0 grams, 70.0 mmole), in methylene chloride
(50 ml) at room temperature was added SO,Cl, dropwise. The mixture was stirred at room
35 temperature over night, diluted with hexane (300 mi), washed with 1N NaOH, water and brine,
dried over MgSO,, filtered and concentrated to an oil which was purified via vacuum distillation
to give an oil. This was further purified via chromatography on silica using hexane as eluent
to give an oil (1.32 g). MW 167.06; MS (m/e) 166 (M*-1).



M P. 87-890C, Anal. calcd. for [err] C 57.37; H 3.74; N, 7.43. Found: C,
57.51; H 3.68; N, 7.48. EXAMPLE 9 10

N- ( 2- Chl or o- benzyl ) - 2- (4-f | uor o- phenoxy) - ni coti nam de M P. 118-120[err]C,
Anal . cal cavo daMs2éserr] C, 63.96; H, 3.95; N, 7.85. Found: Cpchipsifoestd
3.96; N, 7.72. EXAWVPLE1O0

N- (2- Chl or o- benzyl ) -2-(2, 4-di f| uor o- phenoxy) 9| coti nam de 15 To a
stirred solution of 2-(2,4-difluoro-phenoxy)- nlcotlnlc acid (0.300 granms,
1.19 mmole) and NW (0. 133 grans, 1.31 mmole) in dry nethylene chloride (15
m) at -10C was added isobutyl chloroformate (0.202 grans, 1.31 nmole).
After 20 mgutes at -10[err]C  2- C%E%%W%ne (0.202 grans, 1.43
nmol e) was added and the mxture was rmto roomtenperature
over night. The m xture 34 arhs : h et hyl

acetate. The conbi %@ol@ﬁcﬁlzf(§-c\éﬁfaﬁm%ﬁ&ﬁ£hgvb¢ g)szhﬂor&béﬂzﬂjm&m%&d Qétér“e

dri ed over HOé filtered and concentrate Ive a clear

purified by cHFSh@ B dBAY Mswp'adiin pthang) £100&mhanch § Nypadiuns bidrexidey(Ho. ate'd)a«va_s/
hexane to gi veefuxsdlidrdh hddes I‘msttﬁahhréaﬁds%nédnﬁﬂb@ft&‘ﬂe \%ﬁ:ﬁ{eaﬂiﬂ/tedhﬁxﬁﬂeml%me a

2 oISBd §\I 0. 5%‘27%% gld'f%fz%é%‘z% [y? ]Nq}yd ﬁor,\cr am/J §g ﬂtggd to |solatL a white goiggwhlcl;l\

EXAVPLE 11 N- (asOrecuystelizee ity pth- §c@tate/ rexanep(3en o) W.PN22®B224IQTAAS. Talcd for

stirred sol uti 1%%2%-%5%%%9%3}qung,)0” %034 J;Hr‘r@tsig gh&gﬁ 00 grams, 1.29

mmol e) and N loride (15 m)
at -100C was added isobutyl chl orof oEBﬁE&&J]QMSZLgrarrB 1.41 nmole). After

20 mnutes at -10[err]C 2- 30 MM@@M@Q grans, 1.55
mol e) was, added and the m xture was O warmito roomtenperature
over night'® The ni XPtARSOWERD §fctiMefoRyrhepzanbshiaride (e @in matyleee etilaride (ory) at

acetate. The mmwmbalé@mmuﬁahwﬁﬁ:@e gﬁ&&esimmﬁeb T%e%nﬂ@r@'vl-as\ém&rat@n@ & done,
concentrated to give solid that was

dried over [
purified by cHF’B‘H@ﬁ onvts?ma g’ﬁgéﬁ"m‘%wﬁ& chiarige. Washed i 3‘@%@9'1*?59" ovgt MaS0a/
hexane to gi védilterenand encantrated toRperansil ¢4.8 Famino1rof2a0ns GhveptoyMtacet at e/
hexane gave a solid (0.328 g). MP. %ég%éi%@_z@g al. calcd. for [err] C
63. 96; H,395N785 FoundC6 A ;N785 EXAI\/PLE12
| ester

To a solution of 2-(3-Formyl-phenoxy)-nicotinic acid ethyl ester (2.0 grams, 7.4
mmole) in 0.5 M trimethy|(trifluoromethyl)silane (18 ml) in tetrahydrofuran (20 mi) at 0 °C was

added tetrabutyl ammonium fluoride (0.050 g). The mixture was stirred at 0 °C for 1 hour. To

the mixture was added 1.0 N hydrochloric acid (10 ml) and stirred at room temperature for 30
25 minutes. The mixture was poured into 200 m! water and extracted with diethyl ether. The
combined extracts were washed with saturated NaHCO,, and water, dried over magnesium
sulfate and concentrated to give an oil which was purified via flash chromatography on siiica
using 60 % ethyl acetate/ hexane as eluent to give an oil (1.97 g). MW 341.31; MS (m/e) 341
(M").
30 REP 1ON 213
2-Fiuoro-4-{1-hyd -1-methyl-ethyl)- onitril
To a stirred suspension of CeCl; (4.7 grams, 19.0 mmole) in tetrahydrofuran (30 mi)
at 0 °C was added dropwise 3.0 M methyl magnesium chloride (6.0 ml, 19.0 mmole). The
mixture was stirred at 0 °C for 45 minutes and 4-Acetyl-2-fluoro-benzonitrile (2.5 grams, 15.0
35 mmole) in tetrahydrofuran (20 ml) was added dropwise. The mixture was stirred at 0°C for 1
hour and quenched with 5 ml 2 N acetic acid added dropwise. The mixture was poured into
200 ml water, acidified to pH 2 with 2 N acetic acid and exiracted with ethyl acetate.. The
combined extracts were washed with water and brine, dried over magnesium sulfate and
concentrated to give an oil which was purified via flash chromatography on silica using 50 %
40  ethyl acetate/ hexane as eluent to give an oil (1.95 g). MW 179.21; MS (m/e) 179 (M™).



N- ( 2- Chl or 0- benzyl ) -2-(pyridin-3-yloxy)-nicotinanm de To a stirred sol ution
of 2-(pyridin-3-yloxy)-nicotinic acid (0.300 grans, 1.39 mmple), o- 40
chl or obenzyl am ne (0.216 granms, 1.53 muole), and 1-hydroxybenzotri azol e

hydrate ( -109- 5 grans, 1.53 nmole) in dry dinet ] de (15
m) was agwégz?‘?-sfdi met hyl am no) - propyl ) - 3-et hyl carbodi m jyﬁ@ﬁé’@@ﬂ% ori de
(0.319 grans, 1.67 nmole) and stirred over night. The m xture was diluted
with 200 nl ethyl acetate washed with 1 N N, water and brine, dried over
MySO4, filtered and concentrated to give an oil that was purified by
chromat ography on silica gel eluting with 5% net hanol / net hyl ene chl ori de.
Recrystalization fromethyl acetate/_10 hexane gave a white solid (0.275

g). MP. 123-1250C, Anal. calcd. forEFERARATIONGH 53. 1 4 15; N 12.37.
Found: C, 63.19; H, 3.85; N, 11.67. ﬂbﬁy@ﬂmgmf_mgxarrpl es 13-44 were

prepared according r 12 su Ity t he
correspondi ng am néA ?"Aupgop{lggrﬁgggﬁ%rgrbenmﬁ ”eﬁﬁ ramirgﬁb g é’gc\fwtoeﬁhev\as
bet ween 1 and (P25 peamnss 1241G5mmole), tnethylamme (4.0 grams, 40.0 mmole), dppp (0.453 grafiXAMPLE

13 N-(4-Met hyly rp&?zyﬂa)hut% 2otk E(’éib graﬁﬁs %W&ml&' a&@bh %g?@%ﬂ' %_m?% oﬂ@ﬂ%@ n?‘”a'

calcd. for [err C oun
13. 26. EXAOPL Emegfhyfgmamlde (50 mi) under N2’ was heated to 90 °C for 3 hours. An additional 0.453 g

N-[ 1- (5-Chl or gpp ah@@bm; aamlAbyz%bx&dea %m{ \‘Pn)!rrdn@lkré‘wgs Mééﬂ%@’t}agﬁb@%ru%msdﬁ‘héﬂ P.
74-76[err]C, Anal, calcd. for [err] C, 75; N, 68. Found: C

56.54: H, 4. Ogmxtwe wap. qgeled m@ng_gature 25 m 2 N hydrochlonc acid was added and the

N- Fur an- 2-yl m?tiuhb(rb-v&s(s}ﬂyéd gk rBord tapRieire For czombma,mrﬂemztﬁre was poured intb Boo mi
84-86[err]C, An

65.04; H 4. de ?%an %Ltcéagcted%ﬁkﬁg %c%er T|'\6€5C00 lned extracts were Was]hed with wa(t)wégd C
N- (5- Chl or- t toring hded2vet megniasilin -s@ifaeggnd adnecenBatyd xgive- an dlowhicrawasdpurified via

flash chromatography on silica using 30 % ethyl acetate/ hexane as eluent to give an oil (2.5
g). 'H-NMR (CDCl,): 8 2.63 (s, 3H), 7.73 (m, 2H), 7.81 (m, 1H).
PREPARATION 215
4-Oxo-cyclohexanecarbonityi
20 A solution of 1,4-Dioxa-spiro[4.5]decane-8-carbonitrile (2.0 grams, 12.8 mmole) and 2
N hydrochloric acid (21.0 grams, 42.0 mmole) in tetrahydrofuran (30 ml) at room temperature
was stirred over night. The mixture was diluted with ethyl acetate, washed with water and
brine, dried over MgSOQ,, filtered, and concentrated to an oit which was purified via flash
chromatography on silica using 10% ethyl acetate/ hexane as eluent to give an oil (0.800 g).
25 MW 123.15.

PREPARATION 216

To a stirred solution of 2-(4-Hydroxymethyl-cyclohex-3-enyl)-propan-2-ol (5.765

grams, 34.270 mmole), Phthalimide (6.50 grams, 44.208 mmole), and tripheny! phosphene

30 (11.60 grams, 44.208 mmole) in tetrahydrofuran (200 ml) at room temperature was added

DIAD (8.010 grams, 44.552 mmole) dropwise, and the peach mixture was stirrred at room

temperature over night. The mixture was quenched with 150 ml water and extracted with 2 X

100 ml ethyl acetate. It was then concentrated to a yellow residue. This was taken up in

diethy! ether, diluted with hexane, chilled and filtered. The crude product was purified via flash

35 chromatography on silica using 50% ethyl acetate/ hexane as eluent to give a yellow gum
(5.73 g). MW 299.373; MS (m/e) 279 (M*-18).

PREPARATION 217
enzo[1.3}dioxol-5-yioxy)-nicotinic acid eth ter
A solution 2-Chloro-nicotinic acid ethyl ester (5.0 grams, 27.0 mmole), cesium
40 carbonate (2.96 grams, 67.5 mmole) and Benzo[1,3]dioxol-5-0l (4.19 grams, 29.7 mmole) in



M P. 110-1120C, Anal. calcd. for [err] C, 55.57; H 3.50; N, 12.15. Found:
30 C, 55.23; H 3.57; N, 12.45. EXAMPLE 17 N-[1

-(5-|\/Et hyl -thi ophen-2-yl)-ethyll-2-(pyridin-3-yl oxy)-nicotinam de M P.
N-(5 Met hyl - t hi ophen- 2-yl net hyl ) - 2 (pyridin-3-yl oxy) ni cot i nam cf
111-113[err]C, Anal. calcd. for [err] C 62. 75@ H 4.65; N, 12.91. Found:
C, 62.77; H 4.67; N, 12.50. -110- 5

EXAMPLE 19 N (5-Met hyl -furan-2-yl rret hyl ) - 2- (pyri di n- 3-yl oxy) - ni coti nam de
MP. 65-67[err]C, Anal. calcd. for [err] C, 66.01; H 4.89; N, 13.58.

N (3t hyl 51 nisitpdtloe log vas nemgfMbere 8 Bheurs e upre e gp e

89-91[err] C, Awaler anshéxtrected with ¢thyl atetale. e EoOMbIRGd ekirds whte weRhailwithFeaterdind C,

62.71; H, 4.645N 4 o@Q—M %@%},
N- (4- Chl oro-thi opher??%Z yl net h g Sﬁncgntrat%stoFg?(li/ (7092:'0 vy%%7n127 e 15

MP. 118-120[err]C;, Anal. cal cd for H, 3. 50 N, 12 15.
Found: C, 55.50; H 3260 4 - cohe
N- Benzo[ b] t hi ophen- 2- - Nl cot | nam de M

) i - 3-yl 0X
93-95[err] &% Anal. d4i %oSt"'F%r“[“@‘s‘f]m @'(46’6’@?73!’“?‘6/ -gyciogex-grenyihpreean ZF%uﬁti'%C
20 66. 00; H, gram$934.290 rhéhole .Phibaiivil 6. 508Bgrams, 44.208 mmole), and triphenyl phosphene

N. (5- Chl oro-f u[ﬁ‘r%ngrynlqsr,reA;t“%g )rﬁrr%o_lé)px tetrahydrc?fuan ?ﬁ)mly Lf roomnterrr?.pgrgture was added

DIAD (9.010 grams, 44.552 mmole) dropwise, and the peach mixture was stirrred at room

temperature over night. The mixture was quenched with 150 ml water and exiracted with 2 X
15 100 mi ethyl acetate. It was then concentrated to a yeliow residue. This was taken up in
diethy! ether, diluted with hexane, chilled and filtered. The crude product was purified via flash
chromatography on silica using 50% ethyl acetate/ hexane as eluent to give a yellow gum
(5.73 g). MW 299,373; MS (m/e) 279 (M*-18).
P Ti
20 ~(4-Ami ethyl-cyclohex-3-anyl)- -2-ol
A solutoin of 0.3 M methanolic hydrazine hydrate was prepared by adding hydrazine
hydrate (1.96 g) to 204 ml methanol. This was added to 2-[4-(1-Hydroxy-1-methyl-ethyl)-
cyclohex-1-enylmethylj-isoindole-1,3-dione (5.73g, 19.140 mmole) and stirred at room
temperature over night. 5% hydrochloric acid was added and a precipitate was formed over
25 two hours, which was filtered through celite and washed with water. The filtrate was poured
into water and extracted with diethyl ether. The aqueous layer was basified to pH= 9 with
sadium hydroxide and extracted with diethyl ether. The combined extracts were washed with
water and brine, dried over MgSQ,, filtered, and concentrated to an oil which solidified on -
standing (0.188 g). M.P. 95-97 °C; MW 169.269.
30 The compounds in Preparations 220-228 were synthesized in a manner analogous to
that of Preparation 23 substituting the indicated phenol.
Preparation 220
2-{3-Oxo-indan-5-yloxy)-nicotinic acid ethyl es
Prepared using 6-hydroxy-indan-1-one ( Phialas et. al. J. Chem. Soc. Perkin Trans. 1,
35 4, 1984, 687-695). MS (m/e): 297 (M").
eparation 221
-(2-Methyl-benzothiazol-5-yloxy)-nicotinic acid ethyl ester,
Prepared using 2-methyi-5-benzothiazolol. MS (m/e); 314 (M")



M P. 80-82[err]C Anal. calcd. for [err] C 58.28; H 3.67; N, 12.74.
Found: C, 58.52; H, 3.73; N, 12.80. 25

EXAMPLE 24 2-(Pyridin-3-yloxy)-Nthiazol-2-yl methyl-nicotinam de MP.
94-96[err]C,_ M5 (me) 313 (M-+1). EXAMPLE 25

2- (Pyri di nMQ 98458 - N-[4- (2.2, 2-tri f 1 uor o- St hoxy) - benzyl | - nPEBABIEA3RSde 30
M P. 98-100[err]C, Anal. calcd for [err] C, 59.55; H 4.00; N, 10.42.
Found: C, 59.74; H, 3.92; N, 10.53. EXAVPLE 2®0-

N ( 2- Fl uor o- benzyl )-2-(pyridi n-3.yloxy)-nicoti-namde MP. 90-92[err]C,
Anal . calcd. for [err] C, 66.87; H 4.36; N 13.00. Found: C, 35 67. 08;
H 4.23; N, 13.07. EXAWPLE 27 N-(4 Di f 1 uor omet hoxy

benzyl) - 2- (p§'r| di n- 3-yl oxy) - ni coti nam de BA_MQQ._EZ[err] C Anal cal cd. for
[err] C 61.46; H 4.07; N, oblywadRyi azdbe-vikyficoti 1. 24.
-111- 5
N- (4- Fl uor o- benzy! ) - Pep#§d Heing 2508fvbShsnzathigerie! {Tariene eMaP.HelVZEQ‘I‘Sl'TC@» rC4:
Anal . cal cd. forsgeer1sb-167) a4 Bre): 314 (1"36; N, 13.00. Found: C, 66.63; H,
4.42; N. 13.04. EXAMPLE 29 10

N- (4- Met hoxy- benzyl ) - 2- (pyri di n- 3-yl oxy) %-B%g%—de M P. 62-640C; Anal .
calcd. for perr] C, 68.05; H i gl-B-y] oth@l édfer. H, 4. 96; N,
12.58. EXAMPLE 30 It

2- ridin-3-yl oxy
(Py y1831?

Pl\f-e egec% us:r}gl benzothlazo -6- ?I (It=. al J.Gen Chem

L15>SR 51 1 81, 1822-
-yl e hy -ni't
MS (m/e): 301 (M* +1 100)

I ham de

Preparation 224
enzooxazol-6-yl -nicotinic acid ethyl e
15 Prepared using benzoxazal-6-ol (Cole et. al. Aust. J. Chem. 39, 2, 1986, 295-301).
MS (m/e): 284 (M™)
Preparafion 225
2-{3-Ace -chloro-phenoxy}-niceotinic acid et er.
Prepared using 3-acetyl-4-chlorophenol. MS (m/e): 319 (M")
20 Pre ion 226
2. N

Prepared using 1-(3-chloro-5-hydroxy-phenyl)-ethanone. MS (m/e): 319 (M")
Preparation 227
2-{3-Methyl-benzo-(d)isoxazol-5-yloxy)-nicotinic acid ethyl ester.
25 Prepared from 5-hydroxy-3-methyl-benzo(d)isoxazole. MS (m/e): 299 (M*+1, 100).
Preparation 228

Prepared from 7-hydroxy-3-methyl-benz(d)isoxazole, MS (m/e): 298 (M)

Preparation 229
30 ioxi i
Prepared from 2,3-Dihydro-benzo[1,4)dioxin-6-ol (éiosci. Biotech. Biochem., 56(4),
1992, 630-635)
MS: m/e 302 (M*+1)
Preparation 230
35 3-acefyi-4-chlor nol

A mixture of 3-acetyl-4-chloroanisole (6.3 g, 0.03 mol.), (Atkinson et. al. J. Med.
Chem. 26, 10, 1983, 1353-1360) and pyridine hydrochloride (19.4 g, 0.17 mol.) was heated at
220°C for 2 hrs. The mixture was poured into water (200mL) and extracted with ethy! acetate
(2X200mL). The organic extracts were combined, washed with water (40mL), brine (40mL),



15 MP. 122-124[err]C, Anal. calcd. for [err] C, 53.82; H 3.19;
N, 11.08. Found: C, 54.44; H 3.22; N, 11.10. EXAWMPLE 31

N- ( 2- Chi or o- benzyl ) -2-(pyridin-3-yloxy)-nicotinanmide MP. 174-176[err]C,
Anal . calc rr] C 57.46; H, 4.02; N, 11.17. 20 Foupd: 16;
a1 ?Bglgsﬂs NPLE > Pr/nfssinndis
N-(5- FI uor o-t hi ophen- 2-yi nmet hyl ) - 2- (pyri di n- 3- )6I oxy) ni coti nam de M P.
99-101[err]C, Anal. calcd. for [err] C, 58. 3577 3.67; N, 12.76. Found: C,
58.35; H 3.55; N, 12.71. 25

EXAMPLE 33 N-(2- Oxo-2. 3-di hydro-1

H-indol-5-y| thyl ) - 2- ri -Nni cot.i md MP. 109-111Jerr] G
Anal . cal cd. pyid) M%S%gya%c%éem'égegjxgve N, °"1§ @@at"?ﬁ'@Bde "c%g?éﬁ‘;’“"ﬂl,w“h
4.56; N, 14. 84 efh)/EvEtate/h8Aangd (1: 1)gave51gonr MS (m/e) 172/170 (M*, 100).
N-(3,5-Di-tert-butyl -4-hydroxy-benzyl - 2-( | oxy)-ni coti nam de M P.
42-44[err]C, Anal. calcd. for [err] C, 72. 1; N, 9.69. Found: C,
71.19; H, 7.22; N, 9.79. EXAWPLE 3&%@%@@@1@@1@@

-met hyl - et hyl ) -t hi Opheiﬂlxtareyéf "fﬂﬁéﬁ(&xl@?métm Bérﬁtdf)\s&ai’dl@&yg %. 030517 mmolg (B%rsche et.

ni cotinam de M P. Anal . cal cd
11. 37. Found® ca 6tistL53Lleqjgs /g'm4§herm 57901950, 155, 163) 1leagal acetlc acid (15 mL) and 48%

EXAMPLE 36 N-[ 4nhydrdordiid fa6i¥ Y15lme)wstréntked fay 6 hrsbﬁKbZM&iJrezwésﬂibhééi\krBteatd’%ve 40g

S Eo gl ot g T 1T CTR

ion 23

1-{3-chloro-5-hydroxy-phenyl}-ethanong
15 A mixture of 1-(3-chloro-5-methoxy-phenyl)-ethanone (14.3 g, 0.08 mo).) and pyridine

N,

hydrochloride (44.8 g, 0.39 mol.) was heated at 220°C for 2 hrs. The mixture was poured into
water (200 mL) and extracted with ethyl acetate (2X200 mL). The organic extracts were
combined, washed with water (40 mL), brine (40 mL) and concentrated to give an oil. Flash
Chromatography on Silica Gel eluting with ethyl acetate/hexanes (1:1) gave 6.6g solid. MS

20  (m/e): 170/172 (M").

Preparation 233
1-(3-chloro-5-methoxy-phenyl)-ethanone

A mixture of trifluoromethanesulfonic acid 3-chioro-5-methoxy -phenyl ester (26.5 g,
0.091 mol.), butyt vinyl ether (59 mL, 0.46 mol.), 1,3-Bis(diphenyl-phosphinopropane) (1.1 g,
25 0.003 mol.), palladium acetate (0.51 g, 0.002 mol.) and triethylamine (28 mL, 0.20 mol.} in
dimethylforamide (90 mL) was heated at 80°C for 4 hrs. The mixture was poured into water

(400 mL) and extracted with diethyl ether (2X400 mL). The organic extracts were combined,
washed with 1N hydrochloric acid (80 mL), 1N sodium hydroxide (80 mL), water (80 mL),
brine (80 mL), dried (MgSO,) and concentrated to give an oil. Flash Chromatography on Silica
30 Gel eluting with ethyl acetate/hexanes (1:9) gave 14.3 g solid. MS (m/e): 184/186 (M").
Preparation 23
Triftuoromethanesulfonic acid 3-chloro-5-methoxy -phenyl ester
To a stirred solution of 3-chloro-5-methoxyphenol (15g, 0.09 mol.), triethylamine (31
mL, 0.23 mol.) and 4-dimethylaminipyridine (1.1g, 0.008 mol.) in methyiene chioride (200mL)
35 at -78°C was added dropwise, trifluoromethanesulfonic anhydride (20 mL, 0.118 mol.). The
mixture was allowed to slowly warm to room temperature over 2 hrs., then diluted with
methylene chloride (400 mL) and washed with water (100 mL), dried (MgSO,) and
concentrated to give an oil. Flash Chromatography on Silica Gel eluting with ethyl
acetate/hexanes (1:9) gave 26.6 g oil. MS (m/e): 290 (M*).



EXAMPLE 37 10

4- (((24(Pvei di n-3-yl oxy) - pvyri di ne- 3- car bonnyn-am nol - net hyn) - benzoi caci d
met hyl ester MP. 125-127C, Anal. calcd. for [err] C, 66.11; H 4.72; N,
11.56. Foup 5.83; H 4.52; N, 11.39. EXAWPLE 38 15

N- [ 3- Chl or 498? 26} dr oxy- 1- met hyl - et hyl ) - benzyII-2 (pyri di nPSTIBPAIFLS

ni coti namde MP. 139-141C, Anal. calcd. for [err] C 63.40; H 5.07; N,
10.56. Found: C, 63.24; H 4.85; N, 10.21. E LE 39 20

N-[2-Chl oro-4-(1 -hydroxy-1-nethyl -ethyl)-benzyll-2-(pyridin-3yl oxy)-

ni cotnam de Ms (me) 400/398 (Mt+1l); 'H NMR (400mhz, CDCI3) d 1.54 (s, 6H)
4.73 (d, 2H), 7. 16 7.56 (m 6H), 8.16 (d, 1H), 8.34 (m, IH), 8.49 (dd,
oH), 8.61 (d® 1 EXAMPLE 40 25 Preparation 235

2- (Pyridin- 3- onxy) N—r4 (2 2, 2- t r5-hydi®iys-rhethy sy dfisdiabdle ENZYI j - ni coti na

mide MB (me) 404 ( 70,.(dd, 2H) 4.98, (dd,
1H), 7.16- 7.56 (m "“‘ée cﬂﬁ%"ﬁ‘i’ﬁ)?ﬁ mgf“!'gDc %?Z‘))'s?’ﬁ)'“'e 8(4%8 (000% Tig)) 'i?'fj
(m 1H), 8,60 (inw;obrdﬂ‘)lc adiK@0BEhB4and acetic acid (20 mL) was refluxed for 4 hrs. The mlxture was
N- (4- Hydr oxy-ch d | oxy) n| cot| nam de 30

M P. 134-136C; £A°ﬁag§”gl'a%g¥4c§%t%drg°f'err‘f‘)"&é) %‘%@ N, 11.13. Found:
C, 66.50; H104.90: N, 11.60. EXAMVPLE 42 mtgi@ng_

- Hydr oxy- cycl obut yl ) - benzyl 1 - 2- ( PYhndthix )@,e,ﬁb L kde M P
116- 1180C; Anal . cal cd E5qur rl 19. und: 35

70.41: H, 5.67: N, 1 rrgxfure Mﬂgyﬁ_rpq;hc(xg_ phenyl)—ethanone "O-acetyl oxume (15 3g, 0. 069
- Hydr oxy- or op- 2myinyd pyriBiae 790l i) Avak Peuketi 16r 4 I%¥|'nk)h)txtmbmts ipbursd Hed Mfer((sdcﬁr)ﬂ_)

:7368/53§'4 SgM(i-:;]l) ﬂ“eNN% g?r}%egp%%d hcg'gilggr{ccf&é tc_mbl qqgergQrEra%d w.MrWr ace é 2&(800

1H), 8.63 (d8l, dnk)) The organic extracts were combined, washed with 1 N hydrochloric acid (100 mL), 1N
sodium hydroxide (100 mL), water (100 mL), brine (100 mL), dried {(MgSQO,) and concentrated
to give an oil. Flash Chromatography on Silica Gel eluting with ethyl acetate/hexanes (1:2)
gave 5.9 g solid. MS (m/e): 163 (M").

Preparati 7
20 -(2-Hydroxy-5-methoxy-phenyl}-etha -0-ac ime
A mixture of 1-(2-Hydroxy-5-methoxy-phenyl)-ethanone oxime (13.7g, 0.076 mol.) and
acetic anhydride (50 mL) was heated at 50°C for 10 min. The mixture was cooled to 0°C,
filtered, and the filtrant washed with water (50 mL) and dried to give 15.5g solid. MS (m/e): 224
(M*+1), 164 (100).
25 Preparation 238
1-(2-Hydroxy-5-methoxy- - e oxi
A mixture of 2-Hydroxy-5-methoxyacetophenone (15.0g, 0.09 mol.), potassium
hydroxide (23.6g, 0.36 mol.) and hydroxylamine hydrochloride (9.4g, 0.14 mol.) in water (300
mL) was refluxed for 2 hrs. The mixture was poured into ice and acidified with 1N hydrochloric
30 acid to pH 1. The resulting precipitate was filtered and dried to give 13.7g solid. MS (m/e): 182
(M*+1, 100).

The compounds in Preparations 238-247 were synthesized in a manner analogous to

that of Preparation 45.
Preparation 239
35 2-(3-Oxo-indan-5-yloxy)-nicotinic acid
MS (m/e): 269 (M")
Preparation 240
2-{2-M I-benzothiazol-5-yloxy)-nicotinic acid

MS (m/e): 287 (M*+1, 100)



-113- 5 EXAMPLE44 N-[ 3-Chloro-5-(1
- hydroxy-1 -net hyl -et hyl)-thi ophen-2-yl net hyl]-2-(pyridin-3-
yl oxy) - ni coti nam de MP. 74-760C, Anal. calcd. for [err] C 56.50; H 4.49;

N, 10.40. kK 56.79; H 4.68; N, 9.64. 10

EXAVPLE 45 g“?&ysr’i%h n- 3-yl oxy) - N—(l -t hi ophen- 2-yI - et hyl ) - ni TVERPR 1o a
stirred suspension of 2-(pyridin-3-yloxy)-nicotinic acid (0.300 grans, 1.39
nol e) and NMM (0. 155 granms, 1.53 mmle) in d'r9 et hyl ene chloride (15 m)
at -10C was added isobutyl chloroformate (0.208 grans, 1.53 nmole). After
20 mnutes at -10[err]C 1- 15 Thi ophen- 2-yl -et hyl am ne (0.195 grans, 1.53
nol e) was added and the m xture was allowed to warmto roomtenperature
over night. The mxture was diluted with = | acetate, washed with
1 N sodi um hydr oxi de and wat er , 242-Methybivenzothae6ME-ylbxy)hiodficasid concentr at ed
to give an oil that réfﬁ ¢1I+1b¥0 hr omat ogr aphy on silica gel eluting

w th 5% net hanol/met I ri de 0 give a solid. Recrystalization from
et hyl acet at e/ hexane gave 20 a wiite smmmmma g). MP. 90-920C,

Anal . calcd. for [err] C, 62.75; H,_ _‘w Dbt-eldoad-nidoBHid%eids 62- 51, H,
4.69; N, 13.10 The conpounds of A Exanple were prepared according to
the procedur®® of ExaMs @278 Mst t ut i ng the correspondi ng anine for

1- Thi ophen-2-yl -et hyl am ne. The duration @fedapifohiza® Was between 1 and 24
hours. 25 EXAMPLE 46

(S)(+)-2-(Pyridin-3-yloxy)-N (1 -t&iBszacxasoli-yviexwipicotinic agid; 5 de M P.

196-198[ err] C, Anal . MSaihee). 256@0") EiNr(Jooy, 56.43; H, 4.46; N, 11.61. Found:

C, 59.48; H, 5.49, N, 10.04. [err] = +28. Iﬂerrh i%g 2, nethanol). EXAMPLE

47 30

(R) (-)-2-(Py1si di n- 3-yl oxy) - N- ( 1- 243-Apx gHo-pis ieotinit aci

197-1990C; Anal . cal%(,g,éarzdzg%wqoo% 43 H, 4 46 N, 11. 61

P tion 245
2-{3-Acety|-5-chioro- oxy)-nicotinic aci
MS (m/e): 292/290 (M", 100)

20
25 MS (m/e): 270 (M*+1, 100)
reparation 248
2-{2,3-Dihydro-benzof1
MS: mle 274 (M"+1)
Preparatio
30 S)-{-)-1-{4-Amin thyl-phenyl)- ol

To a stirred solution of (S)-(-)-4-(1-Hydroxy-ethyl)-benzonitrile (2.2 g, 0.015 mol.} in
tetrahydrofuran (20 mL) at 0°C was added dropwise a 1.0M solution of lithium aluminium
hydride in tetrahydrofuran (45 mL, 0.045 mol.). The mixture was refluxed for 30 min. then
cooled to 0°C then quenched with methanol (5 mL) added dropwise. The mixture was diluted

35 with chloroform (300mL) and washed with water (40 mL). The resulting suspension was
filtered through Celite and the organic extract of the filtrate separated, dried (MgSO,) and
concentrated to give 2.0 g solid. ap (CHCI,) - 40.3°,



Found: C, 57.55, H, 5.12; N, 10.62. [err] +17.9[err] (C=0.1, nethanol).
EXAMPLE 48 2-(5-Chl oro-pyridin-3-yl oxy)-N 14- net hyl - benzyl ) - ni coti nam de 35
To a stirred solution of 2-(5-chloro-pyridin-3-yloxy)-nicotinic acid (0.180
grams, 0.7§, g 4-met hyl benzyl am ne (0.104 grans, 0.86
1- hydr oxybenzotriazol e hydrate (0.116 granms, 0.86 mmole) in
di net hyl formam de (5 m) was added 1-(3-

(di met hyl ami no) - propyl ) - 3- et hyl car bodi i mi de ctiPéride hydrochl oride (0.165
grans, 0.86 nmole) and stirred for 18 hours. The m xture was poured into
100 M water and extracted with 40 ethyl acetate. The conbi ned organics
wer e washed th water and brine, dried over SA, -1 14- 5 filtered
and concentrg!ted to give an oil that was (Fienars ’@Bzﬂy chromat ogr aphy on
silica gel eluting with 5% net hanodso.(r:,a.mwhﬁnexmmybgﬂamaﬁgr yst aI | zation

f ethyl acetate/ he ane_ o t s

1r18m1210>c/: Anal . ca|<t:iL 2 SF'ES? 1‘&'?’]‘ °'?jpa°€3'b§62 eé%ee‘J 6% mal) a g%a S‘F*Hﬂ?ﬁ&”@'\ﬂ

64.44: H 4.47: (m-z-mgtngassrmzabommmmde.olmhe Exampj @801490!6@1 mr@d@mqsedm
ccording to t h Qﬁi‘gg

gorres:oo%dl ng a‘rgnt lﬁéﬂqor feturd “ﬁ;g%deegz@'( c?pggne%esghf%uggura or%nr? ?"EtsYa%\%qdeﬁmﬁﬁ’é

between 1 ard 2# Fﬁﬁawmfmmlznw @L?( Boldhover §0 Ryin.i ThenmBdugé ovey )stiNedFlat room

]: é ? [Cglr ;)]r OCt hgotﬁh%raané’ k&ﬂ%hbfédlev% @Qﬁ ltmf&;%h&é With r%étﬂanlailaa%v_l)_'é@%éd Sd{&ﬁ.% T%d-

10. 41. EXANiDLE EE? Yolyrae was E?Fsceﬁﬁvuralfrﬂ"gte?/ WBWWKW'W (300 'mL) and washed with pH 4
- (5- et hyl - t hi optifien (4-myl), waérh(yb Ly b (40 &), dedMZSO)3heh/doRédnlrbted We an oil,

calcd. for [err Llascﬁ Cflusromat%graH‘\y on é lica dgl elahng wAEh etﬁq E%R}gﬁ’@”% 78 3% to give 2 2 gzciealr\l ’

11.42. 20

2- ( 5- Chl or o-1pyr phlicp {GHGH)eA9P> N- 5- chl or o- t hi ophen- 2-yl net hyl ) - ni cot i nam de
M P. 125-127[err]C, Anal. calcd. for [err},re ra ,Q §4| H 2.92; N, 11.05.
Found:

916333/009{15d

R)-{+)-1-{4-Aminomethyl-phenyl)-ethanol.
Prepared in an analogous manner to that of Preparation 247 starting with (R)-(+)-4-(1-
Hydroxy-ethyl)-benzonitrile which is obtained from 4-acetylbenzonitrile using 1.0 M (S)-2-
20  Methyl-CBS-oxazaborolidine in toluene in an analogous fashion as in Preparation 248.
Preparation 252
S- mi ethyl-cyclohexyi)- an-2-o0
A mixture of trans~(4-(1-Hydroxy-1-methyl-ethyl)-cyclohexylmethyl)-carbamic acid
benzyl ester (8.3 g, 0.027 mole) and Pearlman’s catalyst (400 mg) in ethyl acetate (100 mL)
25 and methanol (25 mL) was shaken in a Parr Apparatus under 40 psi hydrogen at room
temperature for 1 hr. The mixture was filtered through Celite and the filtrate concentrated to
give 5.1 g white solid. MS (m/e): 171 (M*, 100).
Pre ion 253
rans-{4-(1-Hydroxy-1-methyl-ethyl)-cyclochexylmethyl)-carbamic acid benzyl
30 ester,

A mechanically stirred suspension of anhydrous cerium (lll) chloride (29.8 g, 0.12
mol.) in tetrahydrofuran was refluxed for 10 min., cooled to 0°C, and a solution of frans-4-
{Benzyloxycarbonylamino-methyl)-cyclohexanecarboxylic acid ethyl ester (35.8 g, 0.11 mol.)
in tetrahydrofuran (200 mlL) was added dropwise follwed by a solution of 3.0 M

35 methylmagnesium chloride (121 mL, 0.363 mol.) in tetrahydrofuran added dropwise. The
mixture was stirred at 0°C for 1 hr., then quenched with 2N acetic acid added dropwise. The
mixture volume was reduced by half, poured into water (800 mL) and acidified with 2N acetic
acid to pH 3. then extracted with ethyl acetate (2 X 800 mL). The organic extracts were
combined, washed with sodium bicarbonate (100 mL), water (100mL), brine (100 mL), dried



C, 50.42; H 2.99; N, 11.07. EXAMPLE 52 25 _ _ _

2- (5-Chl oro-pyridint-3yl oxy)-N(5-nethyl -thi ophen-2-yl nmet hyl)-ni coti nam de

MP. 81- 83[err] C, Anal. calcd. for [err] C, 56.75; H 3.92; N, 11.68.

Found: C, 4.07; N, 11.19. EXAWMPLE 53

2- (5-Cnhl oro- pyrlcf:?"?\ 3-vyl oxy) N- 15- net hyl - f ur an- 2-yl et hyl ) - FTEEPHM be 30

M P. 103-105[err]C, Anal. calcd. for [err][ C, 59 40; H, 4.10; N, 12.22.

Found: C, 59.50; H, 4.15; N, 12.08. EXAMPLE 5405 _ _ _

2- (5- Chl or o- pyri di n- 3- yl oxy) - N- 13- net hyl - t hi ophen- 2-yl net hyl ) - ni cot i nani de

MP. 115-117[err]C, Anal. calcd. for [err] C 56.75; H 3.92; N, 11.68.

Found: 35 y JH 4.02: N 11.37. . MPLE 55 B ‘ )

2- 15- Chl or o- gyr ?@?gn(-?%-aw5)?%epkit?d4t-°(ﬁﬂ‘1&o?"og’%5’bHE’H["EL"?'I"“H@‘[ oy PicanGel iyting Mittl

M P. 94-96][ er r | €hyiBeiatelhe)ar@s (2.3 ave(8\d4iglgolid. MS (ml)53235M*+NH,, 100)

EXAMPLE 56 Pre o

N- Benzor bl t hi ophen- 2-yl rret hyI 2 (5 chl oro-—frspr%-ﬂ-g%& yI oxy) ni cotI nangde

M P. 160-1620C; Anal ¥283 ’ ! ] Rethh)-cyd ptecafidox 68 @

C, 60.90; H 3. @dter,\. 10. 49 EXAI\/PLE 57 10 N-

5- Chl oro- furann 2- yI et (R 2- (5-chl oro-pyridi n-3-yl oxy) - ni coti nam de M P.

111-1 3[err]'® Anai . Tea%ft ed ejlition & {rpnsed-Aminomgthyhqyclaheganecatoxylic &id etfiy) astr

C, (530%4 H 3. 3?8 Bl 0.31.rdl) awmyﬁgﬁ% 34 rtnlF1 (|)24 mol)t in dloxage (1%0 mL) at room

2-(5 or o- pyr | di oxy C me -ni cot i ham de

Vi b 96 o7rery] kil AR, pidea e éﬁ?%@o%lsxvgsycc'mmds @57 % 043 me)). The

Found: C, mixture was stirred at room temperature for 18 hr., poured into water (800 mL) and extracted

with ethyl acetate (2 X800 mL). The organic extracts were combined, washed with 0.5 N
15 sodium hydroxide (100 mL). 0.5 N hydrochloric acid (100 mL), water (100 mL), brine (100
mL), dried (MgSO,), and concentrated to give 36.0 g solid. MS (m/e): 337 (M*+NH,, 100).

eparation 255
-{-}- «1-(4-Ami ethyi-c I)-0
A mixture of (R)-(-)-(trans-4-(1-Hydroxy-ethyl-)cyclohexylmethyl)carbamic acid benzyl
20  ester (870 mg, 2.98 mmol.) and Peariman’s Catalyst (100 mg) in ethyl acetate (100 mL) and
methanol (25 mL) was shaken in a Parr Apparatus under 40 psi hydrogen at room
temperature for 1 hr. The mixture was filtered through Celite and the filirate concentrated to
give 484 mg oil. oy (CHCI,) - 1.6°

Preparation 256
25 -{-)-(trans-4-{1-Hydroxy-ethyl-lcyclohexyimethylicarbamic acid r ter.

To a stirred solution of (trans-4-Acetyl-cyclohexylmethyl)-carbamic acid benzyl ester
(1.0 g, 3.46 mmol.) and (S)-2-Methyl-CBS-oxazaborolidine monohydrate (102 mg, 0.34 mmol.)
in tetrahydrofuran (15 mL) at 0°C was added dropwise a 2.0 M solution of Borane-
Dimethylsulfide complex (1.4 mL, 2.77 mmol.) in tetrahydrofuran over 20 min. The mixture

30  was stirred at 0°C for 30 min., then quenched with methanol (10 mL). the mixture volume was
reduced by half, poured into water (200 mL) and extracted with ethyl acetate (2 X 200 mL).
The organic extracts were combined, washed with pH 4 buffer (40 mL), water (40 mL), brine
(40 mL), dried (MgSO,) and concentrated to give an oil. Flash Chromatography on Silica Gel
eluting with ethyl acetate/hexanes (1:1) gave 870 mg solid ap (CHCI3) - 0.8°
35 Preparation 257
trans-4-Acefyi-cyclohexyimethyil)-carbamic acid ben ster,

To a stirred solution of (trans-4-(Methoxy-methyl-carbamoyi)-cyclohexyimethyl)-
carbamic acid benzyl ester (5.8 g, 0.017 mol.) in tetrahydrofuran (100 mL) at 0°C, was added
dropwise a solution of 3.0M Methyimagnesium chioride in tetrahydrofuran (13 mL, 0.038 mol.).

40  The mixture was stirred at 0°C for 1 hr., then quenched with 2 N acetic acid added dropwise.



62.51; H 5.80; N, 12.10. EXAMPLE 59 2-(5-Chl oro-pyridin-3-yloxy)-N[4-1
. hydroxy-1 -nethyl -ethyi)-benzyl |- nicotinam de 20 M P. 78-800C;
Anal . calcd. for [err] C 63.40; H, 5.07; N, 10.56. Found: C, 63.24; H,
5.00; N, 10 MPLE 60 N-[3-Chloro-5-( 1-hydroxy-1

- met hyl - et ﬁ’i’/ ?8@% phen-2-yl nmet hyl | - 2- (5-chl or o- PCT/IB98/00315
pyridi n-3-yl oxy)-nicotinam de 25 MP. 72-74[err] C, Anal. cal cd.
for [err] C, 52.66; H, 3.91; N, 9.59. Found:-'€$- 50.27; H, 4.10; N, 9.01.
EXAMPLE 61

N- ( 5- Chl or o-t hi ophen- 2-yl net hyl ) - 2- (4-f | uor o- phenoxy) - ni coti nam de To a
stirred solution of 2-(4-Fluoro-p henox& nicotinic acid (0.200 1.02
30 "ol ) 5 e TeiE 5 PRVBHRELVEL(PIE 1k gl e i SHOA aceiptes ok 360 wD)
mol e), and 1-Thbw£§;raﬂwma&q¢erré é&ﬁﬂtr@d hmhai With(05 A HParBEntome acid (éb?mmétsa (8bN
dry di rrethylforr‘ﬁ % r}u V\W

1- ( 3- di net hyl arff «?)’ (89T drigd @%W%B‘fﬁ"ﬂ?tﬁ%mw&@&?ﬂl%?SP&‘@'W‘@I@%P&WB
1.11 nmol e) andbilist Gereluimgmm ethyl ghbdtate/ibyanes (213) gave WSO @ ealid.aMiS (k)0 36001 RNHS,,
wat er and extr g {)ed with ethyl acetate. The conbi ned organics were washed
with I N NaOH, wa er and brine, dried 35 over MgSAHA, filtered and

concentr at eth to give an oil that was puriPréenasatiop 268ir omat ogr aphy on silica
gel eluting with 3094 uJas Byn)-BRaSHERY et m;amﬁa £l
acetate/ hexane gave a white so | 0 3 calc

for [err] C, 5&%8& H 3.33; N 7.72. Found: C 56 34; H, 3 36 N 7. 41
-116- 5 Theroc@mMMSsomiuommm @%nﬂﬂoxwéﬂﬁnﬁérﬁ@@h@ﬁyiﬁ@ﬁ%ﬁ@&aﬂ@ to

AL L AR B G N g
between 1 attd 2vbl.) triethylamin$AS/RL .63 mol.) and 1-hydroxy-benzotriazole hydrate (8.5 g, 0.063 mol.)
in dimethylformamide (200 mL) at room temperature was added 1-(3-(dimethylamino)-propy!)-
3-ethylcarbodiimide hydrochloride (13.1 g, 0.068 mol.). The mixture was stirred at room
temperature for 72 hrs., poured into water (800 mL) and extracted with ethyl acetate (2 X 800
mL). The organic extracts were combined, washed with 1N sodium hydroxide (80 mL), 1N
20 hydrochlbric acid (80 mL), water (80 mL), brine (80 mL), dried (MgSO,) and concentrated {o
give an oil. Flash Chromatography on Silica Gel eluting with ethyl acetate/hexanes (3:2) gave
5.8 g oil. MS (m/e); 352 (M'+NH;, 100).
Preparation 25
trans-4-(Benzyloxycarbonylamino-me -cyclohexane car| li id.
25 To a stirred solution of trans-4-(Aminomethyl)-cyclohexane carboxylic acid (10.0 g,
0.063 mol.) and potassium carbonate (30.5 g, 0.22 mol.) in dioxane (200 mL) and water (200
mL) at room temperature was added benzy! chloroformate (11 mL, 0.08 mol.). The mixture
was stirred at room temperature for 18 hrs., poured into water (800 mL) and washed with
diethyl ether (800 mL). The aqueous extract was acidified and the resulting precipitate filtered
30 and dried to give 16.7 g white solid. MS (m/e): 309 (M*+NH,, 100).
Mass spectra were determined by the GC-MS, AMPI, APCI or thermospray method.
Al 'H NMR were taken on 400 MHz instruments.

35 To a stirred solution of 2-(4-Fluoro-phenoxy)-nicotinic acid (0.300 grams, 1.29
mmole) and NMM (0.137 grams, 1.35 mmole) in dry methylene chloride (15 mi) at -10°C was
added isobutyl chioroformate (0.164 grams, 1.35 mmole). After 30 minutes at -10°C  2-
aminomethylthiophene (0.152 grams, 1.35 mmole) was added and the mixture was allowed to
warm to room temperature over night. The mixture was poured into water and extracted with

40 ethyl acetate. The combined organics were washed with 1 N sodium hydroxide and water,



N- (4- Chl or o-t hi ophen- 2-yl nmet hyl ) - 2- (4-f | uor o- phenoxy) - ni coti nanm de 10

MP. 99-101[err]C, Anal. calcd. for [err] C 56.28;, H 3.33; N 7.72.
Found: C, 56.40; H 3.38; N, 7.60. EXAMPLE 63

N (5-Chl orq; -2-yl met hyl ) - 2- 4-f | uor o- phenoxy) - ni cot i nam

116- 118[erﬁ%b§/%2%q2 calcd. for [err] C 58.89; H 3.49; N, %’e“é%bf 3tlJSnd C
15 59.07; H, 3.53; N, 7.97. EXAVPLE 64

N (2. 3- Di I uor o- benzyl ) -2-(4-fl uoro- phenoxy) Mf-coti nami de MP. 71- 73[err] C

Anal . calcd. for [err] C 63.69; H 3.66; N, 7.82. Found: C, 63.60; H,
3.64; N, 7.70. 20 EXAMPLE 65

100- 111] or e, BRRaP e (MGt THerpe &1 pOReIcR o9 oottt S\ s, Py

66.52; H, 4. 02chrdbmatégraghy Et)(/HNEhEgeB@luﬁﬁg with 30% ethyl acetate/ hexane to give a solid.

N-(3.5-Difluor YL 4-

M P. 116- 118] er%ﬁ%wé\ bon ol ) Bt i QJ&?’%% @g@%b}sgﬁ%gf%%) NP- 83-gLC MS

Found: C, 65.5WveH294m>a). N, 7.73. EXAMPLE67

ﬁ/l |(34 ngoag OFgfpféy an%pé‘Lm? SF 'E}ér’dﬂf er?fée@ 4! Qreﬁyrébokééaﬁgngdfo $e 8 procegyre of

Found: C, 60.8Bxample 35L1t§tltumpg the ggresmwp@@r@gor 2-ammomethyithxophene T’he duration of

N-(3.4-Dichl Or%aEMn%%@m@eNhaﬁéiWﬂdJrsz (4-fluoro-phenoxy)-nicotinam de M P.

132-134[err]C, Anal. calcd. for [err] C 51, 40P I-:I! 2.79; N, 7.05. Found: 35

C 51.36; H. 286 N 7.05. EXAVPLE 69 EXAMPLE 2

N- ( 3- Chl or o-t hi ophen- 2- yl et ha-Blu he hi janvdy )

134-136[err] C, Anal N o] [ ] ) ound. C,

56 17. K 3.30: N 9/{.1%?#_1%(:. Anal. le8lch forc”ﬁ N%8F 5'6533 131 4% N; €67. FRHAE,
15 65.53; H, 4.34; N, 9.31.

M.P. 101-103°C; Anal. calcd. for C,,H,gN,O5F: C, 68.84; H, 5.23; N, 7.65. Found:
C,68.46, H, 5.20; N, 7.62.
20 EXAMPLE 4
-{+) 2-{4-Fluoro-phenoxy)-N-{1-{4-methoxy-phe thyll-nicoti e
M.P. 97-99°C; Anal. calcd. for C,HN,O5F: C, 68.84; H, 5.23; N, 7.65. Found:
C,68.84; H, 5.17; N, 7.71. ap = +54.2° (C=0.2, chloroform)

EX E
25
M.P. 115-118°C; Anal. calcd. for C45HaN,0,F,Cl: C, 60.89; H, 3.50; N, 7.47. Found:
C, 60.63; H, 3.45; N, 7.38.
30 M.P. 59-61°C; Anal. calcd. for C4gHsN,SO,F: C, 63.14; H, 4.42; N, 8.18, Found: C,
63.21; H, 4.34; N, 8.16. ap =-26.5° (C=0.3, chloroform)

EXAMPLE 7

M.P. 60-82°C; Anal. calcd. for CygHsN,SO,F: C, 63.14; H, 4.42; N, 8.18. Found: C,
35 62.75; H, 4.27; N, 8.06. oy = +26.2° (C=0.4, chloroform)



-117- 5 EXAMPLE 70
N- 2- Cht or o- benzyl ) - 2- (4-f | uor o- benzyl oxy-nl coti nam de M P. 64-66[err]C,
Anal . calcd. for [err] C 64.78; H, 4.35; N 7.55. Found: C, 64.88; H,

4.36; N, 7 MPLE 71 10 2-(4-Fluoro N-(1
H i ndol - ;Wdtﬁ%sf‘ﬁ -nicotinam de MP. 12B-130[err] C, Anal. Pgﬁl@g%gl [((arr]
C, 69. 80 H 4.46; N, 11.63. Found: C, 69.46; H 4.29, N, 11.55. EXAMPLE72
2- (4- Fl uor o- phenoxy) - N- (4- ni tr o- benzyl ) - ni cd®nani de 15 M P.
155-157[err]C, Anal. calcd. for [err] '"H NVWR (400mhz, CDCI3) d 4.80 (d,
J=6.02 Hz, 2H), 7.21 (m 5H), 7.51 (m 2H), 8.20 (m 3H), 8.35 (s, broad,
1H), 8.65 (m 1H). EXAMPLE 73

2- (4- Fl uor 0- phenoxy) - N- ( 2- oxo- 2. 3 di hydrogm%%%l -5-yl net hyl ) - ni coti nam de
M P. 180- 182C Anal ¢ : : 52 .{4 -ttljl x¥)-nicotinami Ound:

~fluo 3

C, 20 66.31; H, 0.

2-(4-Ft uoro-phenox@ ETJ\Wié; %32}5‘3%%“’5?@%" Nbé?f?§o%a§7o?7 5’ W'j Mhi"é3th ‘?‘H&Fh%ne
M P. 289-291C57Aanal, 3.68aNctk8.for [err] C, 62.47; H 3.31, N, 11.50. Found:
C, 61.83; H 3.08; N, 11.56. 25

EXAMPLE 75 5-([[ 2-(4-Fl uorg- phenoxy) pyrl%An%E!‘og%ar bonyl ani no} met hyl ) -1
H i ndol e- 210 carbox ylic aciM 24(4 ; . A cal cd.

for [err] C 66.51ypl118.168c; Ma]%a!%@for'ﬁ%yﬂﬁlzo%w%osa 9@@1 6335 W?% ﬁ&nd%
9.55. EXAMPLE 76

63.54; H, 3.96; N, 7.72.

EXA 0
N-{2-Chlora-benzyl}-2-(2 4-difluocro-phenoxy)-nicoti ide
15 To a stirred solution of 2-(2 4-difluoro-phenoxy)-nicotinic acid (0.300 grams, 1.19

mmole) and NMM (0.133 grams, 1.31 mmole) in dry methylene chloride (15 mi) at -10°C was
added isobutyl chloroformate (0.202 grams, 1.31 mmole). After 20 minutes at -10°C  2-
chlorobenzylamine (0.202 grams, 1.43 mmole) was added and the mixture was allowed to
warm to room temperature over night. The mixture was poured into water and extracted with
20 ethyl acetate. The combined organics were washed with 1 N NaOH, water and brine, dried
over MgSQO,, filtered and concentrated to give a clear oil that was purified by chromatography
on silica gel eluting with 30% ethyl acetate/ hexane to give a solid. Recrystalization from ethyl
acetate/ hexane gave a solid (0.295 g). M.P. 122-124°C; Anal. calcd. for C;gH13N,0,F,Cl: C,
60.89; H, 3.50; N, 7.47. Found: C, 60.77; H, 3.44; N, 7.38.
25 EXAMPLE 11
N-{2-Chloro-benzyl)-2-{3-fluoro-phenoxy)-nicotinamide
To a stirred solution of 2-(3-Fluoro-phenoxy)-nicotinic acid (0.300 grams, 1.29 mmole)
and NMM (0.144 grams, 1.41 mmole) in dry methylene chloride (15 ml) at -10°C was added
isobutyl chloroformate (0.193 grams, 1.41 mmole). After 20 minutes at -10°C 2-
30 chlorobenzylamine (0.219 grams, 1.55 mmole) was added and the mixture was allowed to
warm to room temperature over night. The mixture was poured into water and extracted with
ethyl acetate. The combined organics were washed with 1 N NaOH, water and brine, dried

over MgSQ,, filtered and concentrated to give a solid that was purified by chromatography on

silica gel eluting with 30% ethy! acetate/ hexane to give a white solid. Recrystalization from
35 ethyl acetate/ hexane gave a solid (0.328 g). M.P. 115-117°C; Anal. calcd. for CgH,4N,0O,CIF:
C, 63.96; H, 3.95; N, 7.85. Found: C, 64.04; H, 3.92; N, 7.85.
EXAMPLE 12

To a stirred solution of 2-(pyridin-3-yloxy)-nicotinic acid (0.300 grams, 1.39 mmole), o-
40  chlorobenzylamine (0.216 grams, 1.53 mmole), and 1-hydroxybenzotriazole hydrate (0.207



N-(3,5-Di-tert-butyl - 4- hydroxy-benzyl)-2-(4-fl uoro-phenoxy) - ni coti nam de

M P. 4547[err]C, Anal. calcd. for [err] C, 71.98; H 6.93, N, 6.22. Found:
C, 72.05; H 7.08; N, 6.28. 35

EXAMPLE 77
- met hyl - etY1v

y

enzyl |l -nicotinam de MP. 106-108[err]C, Anal. calcd. for

[err] C 69.46; H 5.56, N, 7.36. Found: C, 1 99 39; H, 5.48; N, 7.16.
-118- 5 B
2- (4- Fl uor o- phenoxy) - N- (4- hydr oxy- 3. 5- di net hyl - benzyl )-ni coti nam de M P.
142-144[err]C. Anal. calcd. for [err] C 68.84; H 5.23, N, 7.65. Found:
68.42; H p.23. N, . E 79.10 . .

2- (4= F1 uor 5 RSy RPPETT A e Bt ramigs HimuvaRAdsd Graimspminal APyt
ni cot i nam de MepyicaBodidide rhyiirochligkidal (0.3t%lgcans, fIG7 hmwole)] a® siBredS@er Righs ThE,
7.56. Found: fnBéwaldi ' : W : 53
-Ethyl -1 .-hydﬁ)x& égr%gluﬁd-t i%ggﬁglﬁt-hgl-a??‘rart_gt ; o'-\gth?ﬁu ﬁ; 8‘6’? \g_a *Sh%r}?o%‘%'-d’(eg
ni coti nam de RrePMa§94ditered @peconsartratedda oive an pihthatopas purfigroysihron@togsphy on  H,
5.59, N, 6. 76sijidacgenelutidg, wi@%%%etﬂénolﬁne&@en&'chl&o@?-RééWPﬂanr‘B%rthhxl acetate/

N-[4-Chlo
phenoxy) -

H,

1P b e Aot Tad z7

EXAMPLE 78

I -Ft hyl | -t hi ophen- -2-

4.31, N, 66%606; Hrousd, 1€:37. FourBC, 68.19 H180B5: N, 16675. EXAMPLE 82

15

20

25

30

35

The compounds of Examples 13-44 were prepared according to the procedure of
Example 12 substituting the corresponding amine for o-chlorobenzylamine. The duration of
reaction was between 1 and 24 hours,

E LE
N-{4-Methyl-benzyl)-2-(pyridin-3-yloxy)-nicotinamide

M.P. 91-93°C; Anal. calcd. for CigHi7N3O,: C, 71.46; H, 5.37; N, 13.16. Found: C,

71.51; H, 5.40; N, 13.26. |

M.P. 74-76°C; Anal, calcd. for C;,H,4N3SO,CI; C, 56.75; H, 3.92; N, 11.68. Found: C,
56.54; H, 4.06; N, 11.80.
EXAMPLE 15

N-Furan-2-yl =2 idin-3-yloxy)-nicotinamide
M.P. 84-86°C; Anal. calcd. for C4gH4N3O5: C, 65.08; H, 4.44; N, 14.23. Found: C,
65.04; H, 4.50; N, 14.55.

M.P. 110-112°C; Anal. caled. for C,¢H;,N,SO,Cl: C, 565.57; H, 3.50; N, 12.15. Found:
C, 55.23; H, 3.57; N, 12.45,

E LE 18

M.P. 111-113°C; Anal. caled. for C,;H,5N;SO,: C, 62.75; H, 4.65; N, 12.91. Found: C,
62.77; H, 4.67; N, 12.50,

C

N)

4-f ] uor o-

2-vl hyl |
) B TR et clpd, B GrbiN@.0k £ g,



25 N-[ | - (4- Br ono- phenyl ) -et hyl | - 2- (4-f1 uor o- phenoxy) - ni cot i nam de
MP. 120-122[err]C "H NWR (CDC13) d 1.60 (3 H, d, J =6.85 Hz), 5.25 (1 H,
m, 7.1-7.5 (9 H m, 810 (1 H bs), 820 (1 H m, 8.60 (1 H n). EXAMPLE
83 2-(4- FI y noxy) - N-[ 441 - net hoxy-1

- met hyl - %%%%ﬁzyl]-ni coti nam de 30 Anal . cal cdPCTRo8/00315
CZ3H23N203F M5 (nfe) 395 (M+1); "H NMR (CDCLl3) d 1.50 (6 H, s), 3.05 (3
H s), 472 (2 H d, J=5.81 H), 7.1-7.4 (9" ), 8.2 (9 H n, 8.65 (1
H m. EXAMPLE 84 N-r3-Chloro-5-( -hydroxy-1

-nmet hyt - et hyl ) -t hi ophen-2-yl met hyl | - 2- 4-f| uor o- phenoxy) - ni coti nam de 35

M P. 85-87C, Anal. calcd. for [err] C 57.08 H 4.31, N 6.66. Found: C,

57.30: H 2. 36: N, 6.46. -119- 5 —MELE—Q

EXAMPLELS5 '

G5 on oty DM Bl e ML ‘éy 8'8 M 5 E’i%é* 48 %"iégg?o it
70.28: H, 5.4%5.7K.H A.903N, BX&VPLE 86 10 N-12- Chl or 0- 4- (1

- hydr oxy- 1- net hyl - et hyl ) - benzyl | - 2- (4-f| oxy) nicotinam de M P.
102-104[err]C, Anal. calcd. for [err] C%,‘B&% 4.86, N, 6 75 Found C
63.69; H 1.99; N, 6.72N- i idin-3

N-(4-Azetidin. 1-yl 'hpﬁné@(é‘!)"CZAr(a‘ﬂ cfaic&'%r%% @by)c @z%tnrw@a qle 1b’19|f’ Found: C
128-129[err]C, Anal. Calcd for [err] H, N, Found: C,
69.64; H, 5.2F27( H.AH4K, 1Z’E*}%AlvPl_E 88

2- (4- Fl uor o- phenoxy) - N-[ 4- ( 3- hydr oxy- azetgmgﬁyl) benzyl] ni coti nam de

15 M.P. 118-120°C; Anal. caled. for C45H,N3SO,Cl: C, 5§5.57; H, 3.50; N, 12.15. Found:
C, 55.50; H, 3.89; N, 11.37.

EXAMPLE 22

M.P. 93-95°C; Anal. calcd. for CyoHsNaSO,: C, 66.47; H, 4.18; N, 11.63. Found: C,

20 66.00;H,4.19; N, 11.66.
EXAMPLE 23
-{5-Chioro-furan-2- hyl)-2-(pyridin-3-vlioxy)-nicoti id
M.P. 80-82°C; Anal. calcd. for C,gH;,N;O,Cl: C, 58.28; H, 3.67; N, 12.74. Found: C,
58.52; H, 3.73; N, 12.80. '
25 EXA 24
2-(Pyridin-3-yloxy)-N-thiazol-2-yimethy!-nicotinamide
M.P. 94-96°C; MS (m/e) 313 (M*+1).

30 M.P. 98-100°C; Anal. calcd. for C,oHsNsOsF 3 C, 59.55; H, 4.00; N, 10.42. Found: C,
59.74; H, 3.92; N, 10.53.

M.P. 90-92°C; Anal. calcd. for C,gH,N3O,F: C, 66.87; H, 4.36; N, 13.00. Found: C,
35 67.08; H, 4.23; N,13.07.

EXAMPLE 27

© M.P. 91-93°C; Anal. calcd. for C4gHsNaO4F,: C, 61.46; H, 4.07; N, 11.32. Found: C,
61.47; H, 3.84; N, 11.24.



20 M P. 157-159[err]C, 'H NMR (CDCI3) d 2.08 (1 H, d, J= 7 Hz),
3.62-3.65 (2 H, n), 4.09- 4.16 (2 H, m), 4.59 (2 H d, J =5 Hz), 4.70-4.75

(1 H in) woss2® H d, J = 8 Hz), 7.07-7.24 (7 H m, 8.FETREABIH S),
8.16-8.18 (1 H m, 8.61-8.64 (1 H m; M5 (me) 394 (M+1). EXAMPLE 89

2- (4- Fl uor o- phenoxyv-N-(4-pyrrolidin-1 -yl -panzyl)-nicotinam de 25

MP. 127-128[err]C 'H NVR (CDCI3) d 1.93-2.03 (4 H m, 3.21-3.30 (4 H,
in), 459 (2 H d, J =5Hz), 6.43-6.60 (2 H m, 7.06-7.24 (7 H m, 8.00
(1 H br s), 8.16-8.18 (1 H m, 8.62- 8.64 (1 H in); M5 (me) 392 (M+

1) . EXAWPLE 90 EXAMPLE 28
2- (4- Fl uor o- phenoxy) - N- (4- pipert di >
MP. 118-119[err]C, 'H NWR teer T g ¥, o.09-3.15 (4 H,

m, 4.61 (2 H d, WNP=-12-krC, ﬁ\aBQalﬁd %C(aBuNaOan(; 66]87015, 4736214! {F0GHFoumd; C3. 04
(1 H br s), %#ﬁgrﬁ@l\“sbﬁ , 8.62- 8.64 (1 H m; M5 (me) 406 (M+ 1).
EXAMPLE 91 2-(4 uor 6- phénoxy) - N- (4- nor phol i n-4. yl -benzyl ) -ni coti nam de 35
M P. 163-165[err]C, Anal. Calcd for [errmmo H, 5 44 N, 10. 31.
Found: C, 4§7.42; H, 5.38;
2- 4- Fl uor o- phenoxy) -

0X0-p CF I n ti nam de The

N-[ 4- (
crude product was g"tﬁ @t‘“ir’“é‘a‘t &glc rﬁ°’ac1v"ef"f39;(|(hgf8r?§'><'f*u§é1d“1' 125§ Bepndots | N
40  hydrochl g8 56 Hagb6l Ns@bggi on: tetrahydrofuran for 2 days to effect

hydrol ysis of the ketal; work-up -120-.5 %ﬁs acconpl i shed by
ted agueous SOdI um

partitioning the mxture between Et OAc
hydr ogencar bonate Sopyp

t 2% ! N
S apor A 9R. M &'3@6221&?4@ %?cﬁc%%ﬂ% 55@2% 3'1%; NHH & ggl.lnd
2- (4- Fi uor o- pbmeyw A2 4 1. B hydr oxy- 2- net hyl - propyl ) - met hyl - ami no] - benzyl
b E 3

M.P. 174-176°C; Anal. calcd. for C,sH,4N;O.CisHCI, C, 57.46; H, 4.02; N, 11.17.
20 Found: C, 57.16; H, 4.11; N, 11.09.

EXAMPLE 32

M.P. 89-101°C; Anal. calcd. for C,H;,N40,SF: C, 58.35; H, 3.67; N, 12.76. Found: C,
58.35; H, 3.55; N, 12.71,
25 EXAMPLE 33

M.P. 109-111°C; Anal. calcd. for C,oH,sN,O5: C, 66.66; H, 4.47; N, 156.55. Found: C,
~ 65.92; H, 4.56; N, 14.84,

30
M.P. 42-44°C; Anal. calcd. for C,sHasN3O5: C, 72.03; H, 7.21; N, 9.68. Found: C,
71.19; H, 7.22; N, 9.79.

35 nicotinami
M.P. 110-112°C; Anal. calcd. for C,;4H;gNa2SO5: C, 61.77; H, 5.18, N, 11.37. Found: C,
61.63; H, 5.40; N, 10.60.



ni cotinanmde 'H NVR (DVMBO-d6) d 1.04 (6 H, s), 2.98 (3 H s), 3.32 (2 H,~
s), 4.01 (2 H d J =6 Hz), 7.01-7.11 (2 H, rr), 7.06-7.25 (7 H m,
8.07-8.16 (2 r’r)88( t, J =6 Hz); (rr1e)424éTIVHr+1g
EXAMPLE 9#® 93/45163 /IB98/00315
2- (4- Fl uor o- phenoxy) - N-[ 4- (2-net hyl -[ 1. 3] di oxol an-2-yl ) -benzyl]-nicotinam d
e MP. 78-80[err]C, M5 (me) 408 (M. EXANPREE 95 N1
. 4- Di oxa-spiro[ 4.5l dec-8-vl net hyl ) -2-(4-fl uoro-phenoxy) -ni coti nam de 20
MP. 88-90[err]C M (me) 487 (Mt+1l). EXAMPLE 96
N-(4.5-Di chl oro-thi ophen-2-yl met hyl ) -2- (4-fl uor o- phenoxy) - ni coti nam de M P.
127-129[érr]C, Anal. Calcd for [err] C,EK&M_.AB.,_QH 2.79; N, 7.05. Found: C,
51.65 H, 3.01; N, : .
97 N-(3,5-Dichloro- CY. )
M P. 132-134[err ME- W@@1F%%?' 38igd. (fm 21 kG LE w&ﬂé%lﬂoﬂ 5%>Fpu@| &3-
| oxy) - N- cyclkons:apylssBa§ nylsgni coti nam de 30 To a stirred solution of
2- (5-chl oro- pyr|d|n 3-'yl oxy) - ni cotinic _acjd EO 200 grans, 0.88 nmole),
am nonet hyl cycl opr opane hydr ochl ori de ans, 0. 88 mml e),
triethyliam ne (04982 23-y10x\f 3 Fidfyil-aimy yHeak
(0.119 grans 88 mmle) in dry di methylformam de (3 n1) was added
1- (3-di net h%ﬂ no) - propyl ) - 3- et hyl carbodi i m de hydrochl oride (0.164 grans,
0.96 Mol e) and #tR. HﬂédZIj’GeAnahioglau..foﬂmel-i,mmﬁw.eﬁm\lasHpomed1'n.5$.d=035d: C,100 m
wat er and e thyl acetate. The conbi ned organics were washed
wth | é%gﬁ\%;ang%aﬁzag ne dried over MgSH4, filtered and concentrated
to give an oil that was purified by ch&hﬂﬂb@ﬁ&phy on S|I|ca geI el uting
w th 2. 5% nmet hanol / ng bk Jm, r:) hi2QByhdiR by| acet at e/
hexane gave a white solid o g ' -107C "Ana calcd. for [err]
C, 59.31; H, 4.65; N, 13.83. Found: z@ﬂm H 4.68 N, 13.44.

M.P. 139-141°C; Anal. calcd. for C,,H,gN305Cl C, 63.40; H, 5.07; N, 10.56. Found: C,

63.24; H, 4.85; N, 10.21.

E 38

20 N-[2-Chior

MS (m/e) 400/398 (M*+1); "H NMR (400mhz, CDCL) d 1.54 (s, 6H), 4.73 (d, 2H),
7.16-7.56 (m, 6H), 8.16 (d, 1H), 8.34 (m , 1H), B.49 (dd, 2H), 8.61 (d , 1H).
EXAMPLE 40

25

MS (m/e) 404 (M*+1); *H NMR (400mhz, COCly) d 4.70 (dd, 2H), 4.98 (dd, 1H), 7.16-
7.56 (m, 7H), 8.00 (m, 1H), 8.18 (dd , 1H), 8.28 (d, 1H), 8.43 (m, 1H), 8.60 (dd, 1H).
EXAMPLE 41

30 M.P. 134-136°C; Anal. calcd. for CpHgN2O4: C, 66.83; H, 5.07; N, 11.13. Found: C,
66.50; H, 4.90; N, 11.60.

M.P. 116-118°C; Anal. calcd. for C,,H,N,Oa: C, 70.83; H, 5.64; N, 11.19. Found: C,
35 7041, H, 567 N, 10.97.

MS (m/e) 360/344 (M*+1); 'TH NMR (400mhz, CDCl;) d 4.69 (d, 2H), 5.19 (m, 1H),
7.15-7.53 (m, 8H), 7.99 (m, 1H), 8.18 (dd , 1H), 8.35 (dd, 1H), 8.49 (d, 1H), 8.63 (dd, 1H).

. o B 208 ¥ 3 LI A



-121- 5 Exanpl e 99

2- 3- Cyano4-f | uor o- phenoxy) - N-r 2-fl uoro4- (1 -hydroxy-1

-nmet hyl - et hyl ) -benzyl ]- nicotinam de Prepared from

2- ( 3- Cyanpd9f/ksreg 0- phenoxy) -nicotinic acid and 2-(4- Am nongéfivdesdo31s

fl uor o- phenyi ) - propan-2-ol according to nmethods anal ogous to those used in
Exanpl e 318. 10 MP: 157-159[ err] G, me 422 (M+l) EXAMPLE 100

2- (5-Chl oro-pyridin-3-yloxy)-nicotinic aci & enzyl ester A 15 ml flask was
charged with 2-(5-chloro-pyridin-3-yloxy)-nicotinic acid (0.056 grans, 0.22
nmmol e), benzyl al cohol (0.052 grans, 0.44 mmmole), 4-DVAP (- 3 ng), 1-(3- 15
di met hyl agn nopropyl ) - 3-ethyl car bodiim %gﬁ-@é%hl oride (0.048 grans, 0.25
mol e), diethyl ether (4 rﬂ) and pyr|d| and stirred at room
tenperature. After H-Iolf Acirg MeHIYi-g Biapnen-2 ethyd ; ,
pressure and purified by coI um cht;w ,t_ n silica gel eI uti ng wWith
9/1 ethyl acetate/ hexane to gi e title co ound as a
colorless oil. AnMP-: 76é§°@dA”?'(ﬁalcf’efPrr(]:wWa‘%OSW‘zc{fr@ﬁo H44.49; N 1R FoemB b)) d
4.58 (s, 2H)sg70: 4oa680N 8@4. 7H), 7.71 (s, | H, 8.28 (m 2 H, 838 (m 2
H). The i@rrpounds of Exanpl es 101-102 V\Mr ed according to the
procedure” of Exanple 100 substltutl ng t pond| ng al cohol for benzyl
al cohol . The duratlon of Z{@andii 8- ideXAMPLE 101 25

2- (S- Chl oro- pyrld X t - ‘ r A
calcd. for [err] stYre(a %%ﬁf“ %ﬁ J’fné&qu y@&dﬁ%{m %%@ %308 é’F—U‘ ?%8 (m
2H), 7.29 (mnmzle)—and NMM‘/(O (96 graméd)1.53/mimale) is drylmathylend calﬁnc(erms Bwl)H; ~10EXePLE
102 2-(S-Chl ter
30 den bl Syt Yo e B, .59 fieh, 2080 e e BEES 5 2 5o
(s, 2H), 1%. 7Thignken- gﬂqb-ethsgargge (095 graps, 1.93 @molejrywas|addpd arr.l 8o mixtyre wasallowgd 35
( m 2 H. EXONRkEtdB3m temperature over n|ght The mixture was diluted W|th 200 ml ethyl acetate,
2- (4- Fl uor o- \Bhenoxm g ){1 roxX benz -ni cot i nam
ashed with 1 N sbdium hydroxide and wa er dried over MgS0O4, ﬁltered and concentrated to
give an oil that was purified by chromatography on silica gel eluting with 5%

methanol/methylene chloride to give a solid. Recrystalization from ethyl acetate/ hexane gave
20 a white solid (0.191 g). M.P. 90-92°C; Anal. calcd. for Ci7H5N20,S C, 62.75; H, 4.65; N,
12.91. Found: C, 62.51; H, 4.69; N, 13.10
The compounds of Examples 46-47 were prepared according to the procedure of
Example 45 substituting the corresponding amine for 1-Thiophen-2-yl-ethylamine. The
duration of reaction was beftween 1 and 24 hours.
25 AAMPLE 48

M.P. 196-198°C; Anal. calcd. for Cy,H;sN3;O,SeHCE C, 56.43; H, 4.46; N, 11.61.
Found: C, 59.48; H, 5.49; N, 10.04. oy = +28.3° (C=0.2, methanol).
EXAMPLE 47

30

M.P. 197-199°C; Anal. calcd. for Cy;HsNsO,SeHCL C, 56.43; H, 4.46; N, 11.61.
Found: C, 57.55; H, 5.12; N, 10.62. ap=+17.9° (C=0.1, methanol).
EXAMPLE 48

35 To a stirred solution of 2-(5-chloro-pyridin-3-yloxy)-nicotinic acid (0.180 grams, 0.78
mmole), 4-methylbenzylamine (0.104 grams, 0.86 mmole), and 1-hydroxybenzotriazole
hydrate (0.116 grams, 0.86 mmole) in dry dimethylformamide (5 ml) was added 1-(3-
(dimethylamino)-propyl)-3-ethylcarbodiimide chloride hydrochloride (0.165 grams, 0.86
mmole) and stirred for 18 hours. The mixture was poured into 100 mi water and extracted with

40  ethyl acetate. The combined organics were washed with water and brine, dried over MgSQO,,



A solution of | Mboron tribromde (1.7 m, 1.7 nmole) in nethylene
chl oride was 35 added over 2 mnutes to a solution of
2- (4- Fl uor o- phenoxy) - N- ( 4- met hoxy- benzyl )- nicoti nam de (0.200 grans, 0.568

ol e) i gylésyashadt hyl ene chloride at - 78C. The resulting skifhdkdes al | owed
to warmto roomtenperature over night. The reaction was quenched wth

water (5 m) and diluted wth ethyl acetat he organics were filtered,
washed with water and brine, dried over filtered and concentrated
to an oil which was purified by 40 chromatography on silica gel eluting
wi th 60% et hyl acetate/ hexane. Recrystalization from -122- 5 et hyl

I 058 ., M P. 5-187 C, | .
calca. o [ L ARY abphsie o E LR o thal g buse B crromelgiranty o Sesiasl
8.28. The coehgbamdthdi% Eemapblér\eﬂmenmblomeepaemtadiwiom dromgethyd atdigte/piiexamdur e
of Exanpl e 103e fisHesihk Er&'&tét@%b iﬂ‘?g) Cle! ??dof%i% NhaCLG fof OF H1seD;Ct,C. 64,80;

2- (4- Fl uor o- -benz ni cot1 nam d at'l On of

h
reacti on wa enoxg%p f°‘d}‘i’d02% ‘Ho 447, NO“ 94.
EXAVMPLE 104 N(4 Tﬁédéd?ﬁﬁl&urbﬁr&)éx}am&eé RY6h e grewéreﬂécom,@o&;'tﬂég}dé@d 25

é566é53[6? rl E)grr@@ 48,\§ubit§ucnggt %Ejsq@m@s for 4- mefhyibenzylarnme The durétlon of

2-(3-Nitro- p’emoxw;sd}ét\&ébn(12ana,22hbmrg,fl uor o- et hoxy) - benzyl | - ni coti nam de To a
stirred solution 2-(3-N tro-phenoxy)-ni pnic acid (0.200 granms, 0.77

ol e), 4- (2,2, 2- Tt f] uor o- et hoxy) - benéﬁéﬂéﬁrﬁe(o 173 gr as, 0. 85 rrrml e),
and 1- hydroxybenz- © 3 he - 4

di et hyl f or mam d BR)

o opy 1)~ 30 et hyl carbotl HEaa ohl é%dﬁ%%ﬂ? 50,5105 0Tyl
mol e) atd s&i¥A8dH A& N2W.41. nj ght. The mxture was diluted with 50 m
water and extracted with ethyl acetate.giqigpigoggi ned organi cs were washed
with 1 N NaCH, water and brl,n_e, d concentrated to gi ve a ellpw solid
that was purified %Y 15 Brdsy B ‘ : pigoty :

‘l

(I OH O

met hanol / met hyl eme. ehioc d.eal caEGFfM'EII,ﬁ-II,L-Ng@w@m fmm letml Nacemreindhexane
gave a white S%lfmd ‘gzo 410?_23 MP. 90-92[err]C, Anal . cal cd. for [err] C,
e und: C, 56.35; H,

56. 38; H 3.

M.P. 125-127°C; Anal. caled. for C,6H,4N20,SCly: C, 50.54; H, 2.92; N, 11.05. Found:
C, 5042, H, 2.99; N, 11.07.

25
M.P. 81-83°C; Anal. caled. for Cy;H,,N.0,SCl: C, 58.75; H, 3.92; N, 11.68. Found: C,
56.94; H, 4,07; N, 11.19.
EXAMPLE 53
30 M.P. 103-105°C; Anal. caled. for Cy;H;,N50,Cl: C, 59.40; H, 4.10; N, 12.22. Found: C,

59.50; H, 4.15; N, 12.08.
XAMPLE 54
2-(5-Chloro-pyridin-3-yloxy)-N-{3-methyl-thiophen-2-yimethyli-nicotinamijde
M.P. 115-117°C; Anal. calcd. for C7H,N3SO,Cl: C, 56.75; H, 3.82; N, 11.68. Found:
36 C,56.75, H, 4.02; N, 11.37.

M.P. 94-96°C; MS (m/e) 380/382 (M"+1).

[N - -

e |



25 3.60; N, 9.47. The conpounds of Exanples 106-109 were prepared
according to the procedure of Exanple 105 substituting the correspondi ng
am ne for 4-(2,2,2-Trifluoro-ethoxy)-benzyl am ne. The duration of reaction
was bet ween od/as2egl 24 hours. EXAMPLE 106 30 PCT/IB98/00315

2- (3-Ni tro-phenoxy) - N (2-o0xo0-2.3-di hydro-1 Hindol - 5-yl net hyl ) - ni coti nam de
MP. 190-192[err]C Anal. calcd. for [err] _445. 62.17; H, 3.99, N, 13.85.
Found: C, 62.24; H, 4.12; N, 13.73. EXAMPLE 107 N-14-(1-Hydroxy-1

-nmet hyl - et hyl ) - benzyl | - 2- (3-ni tro- phenoxy) - ni coti nam de 35 M P.
43A45[err]C Anal. calcd. for [err] C, 64.86 H 5.20, N, 10.31. Found: C,
64. 14; H, g5.19; N, 10.23. -123- 5 EXAMPLE 56

EXAMPLE 108

N- 4- Hydr oxy- 3. 5-di Ay F ~ . ' . o
128-130[err] C, Anai.p. 1csaJ1ezbc f-\@él c{aearfbr @oHﬁr@,sbzcrH: %&m Nse lsmﬁér #BQhde C

63.86; H, 4. g\% % 19 ?3\{ MPLE 109 10

N- ( 5- Chl or o- PYRhERS BTN, yI )-2-(3-nitro-phenoxy)-nicotinam de M P.
115-117[err] C, Anal. cal cd. for [err] CEXampig s@, 3.11, N, 10.80. Found: C,
52.35; H,43.06; N, 1Q. . N

N-(2- Chl oro- benzyl ) - ‘ K
stirred solution MR 3L1®;Za$f61 ﬁhdmﬁ@ﬁ) fOnCeUhNiQa@'ze@rﬁi 7(70H03364 grarrﬁzz F@U@S

mol e), 2- Chlcog p n (0.055 granms, 0.38 mmvle), and

1- hydroxybenzotér)?a?oﬁ 'h 'rpg%e (0.057 granms, 0.42 mole) in dry

di net hyl f or mani de (5 n1) vvas 1- ( 3- drrretrﬁ}ilﬂéﬂﬁLE-éﬁ-propyl) 3-

et hyl car bodi i m de hydr oght s AlcoiRsnidbki rred over

ni ght . Themtrewa water ang ted with ethyl
al:gt ate. ¥he )éolrjrbiM‘rFécP &T%Iﬁn@g calcd. r}or CszoNaOzCI C(, 6% 52; H exg 8?%\1 91 ounde Cy

EXAMP 9
hicotinamide
20 M.P. 78-80°C; Anal. calcd. for C,:H,N4sO5Cl C, 63.40; H, 5.07; N, 10.56. Found: C,

63.24; H, 5.00; N, 10.33.

pyridin-3-yloxy)-nicotinamide
25 M.P. 72-74°C; Anal. calcd. for CigH(;N303SCly: C, 52.66; H, 3.91; N, 9.59. Found: C,
50.27; H, 4.10; N, 9.01.

To a stirred solution of 2-(4-Fluoro-phenoxy)-nicotinic acid (0.200 grams, 1.02
30 mmole), C—(5-ChIoro—thiophen-2—yl)-methylamine (0.151 grams, 1.02 mmole), and 1-
hydroxybenzotriazole hydrate (0.138 grams, 1.02 mmole) in dry dimethylformamide (3 ml) was
added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.212 grams, 1.11
mmole) and stirred over night. The mixture was poured into 100 ml water and extracted with
ethyl acetate. The combined organics were washed with 1N NaOH, water and brine, dried
35 over MgSQ,, filtered and concentrated to give an oil that was purified by chromatography on
silica gel eluting with 30% ethyl acetate/ hexane. Recrystalizatioh from ethyl acetate/ hexane
gave a white solid (0.216 g). M.P. 91-93°C; Anal. calcd. for C47H,.N,0,SFCI: C, 5§6.28; H,

3.33; N, 7.72. Found: C, 56.34; H, 3.36; N, 7.41.



20 were washed with 1 N NaOH, water and brine, dried over Na2SO4,
filtered and concentrated to give a white solid that was purified by
chromat ography on silica gel. Recrystalization fromethyl acetate/ hexane
gave a wh (0.067 g). MP. 135-1370C; Anal. cal cd. C

66. 03; H, %&%828%@(1 11.55. Found: C, 65.40; H, 3.89; N, 11. S?H%ﬁgb%grrpounds
of Exanples 111-117 were prepared according {?? t he procedure of 25

Exanpl e 110 substituting the correspondi ng ¥ ne for 2-chloro- benzyl am ne.
The duration of reaction was between 1 and 24 hours. EXAMPLE 111

N- (5- Cht or o-t hi oohen- 2-yl net hyl ) - 2- ( 3- cyano- phenoxy) - ni cot i nam de M P.

%85 1?:7[ ggé ]4:? ﬁnatheogo%q%gndf Qﬁgmggéﬁém;\%ig %fepafed accordmgNto t%e procedure oP d:
2- ( 3- Cyano- phexampie) 61\ubstitwing thg cBraspbndihg@minetion Gi(beChidsoHiapber3-y)-mathglaminaan de

M P. 197-199[©{er0gﬁﬁgpg,ldgacgﬁl{\g% &@en%%ﬁ&h%urs%' 74; H, 4.20; N, 14.58.

Found: C, 67

EXAMPLE 113 2-(3- Cyano- phenoxy) - N-[ 4- (1 EX3MPiHE2

- met hylC et gyl?)z) banzyll4 'ﬁ lro éSGFMetQ 1)-2.P4 Miord-bherfd 2o & ige T 01
err

!124! 5 X % 9101°C Anal. calcd. for C,7H,2§SO£@\|@>LSQ ﬂ_ﬂ Ng:fy ARoFynd. ¢

- hydroxy-1 - nets6do: 813138, N: 1.60.ophen- 2- yl net hyl | - 2- (3- cyano-

phenoxy)-ni coti namde MP. 71-73[err]C %@L%@Cd' for [err] C 58.95; H,
4.24; N, 9.82. Found: C, 58.97; H 4.19;™N 9:67. 10

EXAMPLE 115 -(5-Chloro-f -2-ylme -2-{4-fluoro-phenoxy)-nicotinami

161163 or1] G anal'™ (gl el K Y BuRGiofter QRSN INEROEENR G o

C, 15 59.07; H, 3.53; N, 7.97.

e T OF

EXA 64
-{2,3-Difluoro-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide
M.P. 71-73°C; Anal. caled. for CisH3N,O,F,: C, 63.69; H, 3.66; N, 7.82. Found: C,
63.60; H, 3.64; N, 7.70.

20
M.P. 109-111°C; Anal. calcd. for C,,H4sN,O,SF: C, 66.65; H, 4.00; N, 7.40. Found: C,
66.52; H, 4.02; N, 7.24,
EXAMPLE 68
25 N-(3.5-Di
M.P.116-118°C; Anal. calcd. for CsH3N,O,F5: C, 63.69; H, 3.66; N, 7.82. Found: C,
65.57; H, 4.24; N, 7.73. '
30 M.P. 128-130°C; Anal. calcd. for C,gH,N,O,F,: C, 60.64; H, 3.21; N, 7.44. Found: C,

60.83; H, 3.15; N, 7.25.

EXAMPLE 68

M.P. 132-134°C; Anal. calcd. for C,7Hy;N,SO,CLF: C, 51.40; H, 2.79; N, 7.05. Found:
35 C,51.36; H, 2.86; N, 7.05.

M.P. 134-136°C; Anal. calcd. for C47H4,N,SO,CIF: C, 56.28; H, 3.33; N, 7.72. Found:
C, 56.17; H, 3.30; N, 7.70.



72.23; H 5.13; N, 10.46. EXAMPLE 116 15 N-[2-Chloro-4-(1

- hydr oxy- 1- net hyl - et hyl ) - benzyl 1- 2- ( 3- cyano- phenoxy) - ni coti nam de

M P. 121-123[err]C, Anal. calcd. for [err] C, 65.48; H 4.78; N, 9.96.

Found: C, womsabzeésH, 4.89; N. 9.83. EXAMPLE 117 20 PCT/IBO8/00315

2- 13- Cyano- phenoxy) - N- (I -cycl ohexyl -3-ethyl -1 Hindazol -5-yl net hyl -

ni cotinam de M P.56-58[err]C, 1H NWMR (400mhg,;. CDCL3) d 1.20-2.10 (m 13H),

2.95 (q, J=7.68 Hz, 2H), 4.30 (m 1H), 4.80 (d J=5.81 Hz, 2H), 6.05 (m

1H, 7.10-7.70 (m 8H), 8.0 (bs, 1H, 8.20 (m 1H, 8.70 (m 1H. 25

EXAMPLE 118 N-(2-Chl oro-benzyl)-2-(3-di nmet hyl am no- phenoxy) - ni coti nam de To

a stirredgsol ution 2-(3-D nmet hyl am no- pgwggﬂi cotinic acid (0.200 grans,

0.775 mml e), 2-Chloro-benzylamne (0.1 grans, 0.85 mmmole), and

1- hydr Oxybenzotr| azol e hy 3 -DeNEY -‘.’.A' RrRONTY {OXWH) jHsotingmige

di met hyl f or mami de .. 64-36-0RAnACERE. far(:z?;ﬂ,sﬁz@zcm C, 64.78; H, 4.35; N, 7.55. Found: Gy

di nmet hyl am na P%l??)d 3-et hyl carbodiim de chloride hydrochl oride (0.1

grans, 1.00 Ne{f8red over ni ght. The m xture was dil uted W|th 50

m water and extract ed with et hyI acet at__gm_?gorrbl ned or gam CS were

washed with 1IN NaOH, vat ef ,and, brine A fil

concentrated to give an Y

gel . RecrystalizatM.8n 12$-m3ﬂ°@1m| Caicféfqaf»ehdhle%ﬁn@ GgﬁeH airﬂﬁoNl 11. GBhEOLmrlo@luct

was di ssol ve%wg ,35429 di £t et her and hydrochloric acid (g) was used to

precipitate the salt, "whic mas filtered, dissolved in nethylene chloride

and concentrated to a solid (0.075 g). I\EM_E&IWC Anal cal cd for [err]

C, 60.30; H 5.06; N, 10. 04 Blinh 2 hide -125- 5
X -n| cot

EXAMPLE 119 N-(2-Chlor o- henzy % Np
bl % R anal. caicd Tor RO AO R (400mhz, cocya) % 480 @,

J=6.02 Hz, 2H), 7.21 (m, 5H), 7.51 (M, 2H), 8.20 (m, 3H), 8.35 (s.broad , 1H), 8.65 (m, 1H).
EXAMPLE 73

-F -phe

M.P. 180-182°C; Anal. calcd. for C,,H;sN,O4F: C, 66.84; H, 4.27, N, 11.13. Found: C,
20 66.31; H, 4.31; N, 10.76.

M.P. 289-291°C; Anal. calcd. for C4H,,N.0,F: C, 62.47; H, 3.31, N, 11.50. Found: C,
61.83; H, 3.08; N, 11.56.
25

carbox
lic acid et ¢:)
M.P. 185-187°C; Anal. caicd. for C,,HxN;O,F: C, 66.51; M, 4.65, N, 9.98. Found: C,
30 66.61; H, 4.66; N, 9.55.
EXA 6

N-{3.5-Di-tert-butyi-4-hvdroxy-benzyl)-2-(4-flucro-phenoxy)-nicotinamide

M.P. 45-47°C; Anal. calcd. for C,7H3N,OsF: C, 71.98; H, 6.93, N, 6.22. Found. C,
72.05; H, 7.08; N, 6.28,

35

M.P. 106-108°C; Anal. caled. for C,,H,N,O5F: C, 69.46; H, 5.56, N, 7.36. Found: C,
69.39; H, 5.48; N, 7.16,



To a stirred solution 2-(4-Cyano-phenoxy)-nicotinic acid (0.130 grans, 0.54
nol e), 2-Chl or o- benzyl am ne (0.083 grans, 0.59 nmole), and

1- hydroxybenzotriazol e hydrate (0.088 granms, 0.65 nmole) in dry

di et hyIf dT% (4 m ) was added 1-(3-dinmethylam no)- prop%4 95,],&15
3- et hyl carbodi ni'm de hydrochl oride (0.134 grans, 0.70 nmol e Tha S rred
over night. The m xture was diluted with 50 nl water and extracted with
ethyl acetate. The conbined organics were Wh¥hed with I N NaOH, water and
brine, dried over Na2SO4, filtered and concentrated to give an oil that was
purified by chromatography on silica gel eluting with 50/50 ethyl acetate/
hexane. Recrystalization fromethyl acetate/ hexane gave a white solid.
(0.139 9).5M P. 112- 15 114[err]C Anaﬂma%e for [err] C 66.03; H
3.88; N, 11.55. Foz-uFluéio-fhe 7-3 Bl ,a od of Exanpl e

120 was prepared t tut| the
correspondi ng am ﬁ@(bt?ogé 2&6‘% Qcﬂgch%?l aH%éB TEXE% Et%%% '\Z?}ﬁ% g

bet ween 1 andé&4R; HoRE3 N, 201. EXAIVPLE
120 2-(4- Cyano-phenoxy) - N-[4-(1-hydroxy-
-nmet hyl -et hyl) - benzyI | -nicoti nam de M P.~ calcd. for
[err] C, 7A.30; H, 2-#-Flaoropphenoxypl: Vatt {-nethytk 3 ethylli 0. 96.

EXAMPLE 121 25cotinamid N-(4 Am no- benzyl) 2 (4 fI uor o- phenoxy) ni cot i nam de
To a degassed sol ution

2- (4- FI uor o- phenox¥f> IQIB'@Q G A0#locAdnBg CpotinaNe@ai Raffl-8fe He §:1800g7- 2. 17ouRficte) in
et hyl acet at eg4srs Ha4lde ), 2880 pal | adi um on carbon ( 0.160 g). This was shaken
under 40 psi hydrogen for 30 ni nutes. Tw%ost was renoved by
filtration, and the solution was concent gi ve an oil that was
pur|f|edh)€ychro P G (1affthyl-4 opyR hex-2-glms phanpi
net hyl ene chlz%#ﬂﬁqﬁe‘crystal i zatl on from et hyl acet at e/ hexane gave a
solid. (0.56 MR (400mhz, CDC13) d 3.64 (s, 2H), 4.58 (d, J=5.60
Hz, 2H), 6.64 (d, M=?893@7°92Anall-4;alcd7f005221(|ﬂ!420586 C.830% H.<$.5%No&ds- FN)nd @. 20
(m IH, 8.62%{m5 ylihy NEXOMPLE 123

N-Al |yl -2-(3-chloro- phenoxy) ni coti nam de 35 To a stirred solution
of 2(3-chl oro- phenoxy) - ni cot i nani de (0 m mmol e) in methyl sul f oxi de

(2 M) waspadded pRIABHIOHTE

: ars bhén-ghvahd ) ol
foll owed by allyl hrom de go 082 grams 0. 68 rrrml e). After 1 hour the
m xture was -nicotl

M.P. 115-117°C; Anal. caled. for CagH4sN,0:SCIF: C, 57.08; H, 4.31, N, 6.66. Found:
C, 57.03; H, 4.10; N, 6.75.

25
M.P. 120-122°C; *H NMR (CDCly) d 1.60 (3 H, d, J = 6.85 Hz), 5.25 (1 H, m), 7.1-7.5
(9 H, m), 8.10 (1 H, bs), 8.20 (1 H, m), 8.60 (1 H, m).
EXAMPLE 83
30 Anal. caled. for CagHpsN,05F: MS (mie) 385 (M*+1); 'H NMR (CDCly) d 1.50 (6 H, s),
3.05(3 H, s), 4.72 (2 H, d, J= 5.81 Hz), 7.1-7.4 (9 H, m), 8.2 (9 H, m), 8.65 (1 H, m).

EXAMPLE 84

enoxy)-nicotinamide
35 M.P. 85-87°C; Anal. calcd. for C,gH,sN,05SCIF: C, 57.08; H, 4.31, N, 6.66. Found: C,
57.30; H, 4.36; N, 6.46.



into water and extracted with nethyl ene chloride. The conbi ned organics
were washed with brine, dried over MgJSO4, filtered and concentrated to give
aclear film(0.011 g). '"H NWR 40 (400mhz, CD30D) d 4.37 (q, J=7.26 Hz,
1H), 4.82 Wdogdsgs60 Hz, 1H), 5.26 (d J=10, 58 Hz, -126- frrisbéMo3id. 40 (d
J=17.0 Hz, IH), 6.05 (m 1H), 7.03 (m IH), 7.13 (in, 1H), 7.21 (m 2H),
7.38 (t J=8.1 Hz, 1H), 8.30 (m 2H). EXAMPLR.d.24

N- (4- Acet yl am no- benzyl ) -2-(4-fl uoro- phenoxy) ni cotinam de A sol ution of

N- (4- Am no- benzyl ) - 2- (4-f 1l uor o- phenoxy) - ni coti nam de (0.105 grans, 10 0.31
mmol e) and triethyl am ne (0.047 granms, 0.46 mmole) in nethylene chloride
was cooledgto Oferr]C, and Acetyl chl Ori‘MLB;a% grans, 0.37 mmol e) was
added. The mxture was stlrred for 10 m nutes and then aIIovved to warm t o
room tenperature f @4 Xy )-Noid-(1hvdraxy-cycipl Ui :
extracted with net MPGQBEQ'/@N Aid deicd beuecgnmyogvect quganH csssw 7. Masherk: g, h
brine, dried qver Na2SO4,_filtered and concentrated to give a solid . 15
Recrystali zati Bﬁs'f'i’&rﬁse’t\'hw acet at e/ hexane gave a white solid. (0.082 g).
MP. 128-130[err]C, Anal. calcd. for [errgm,ﬂ._a@_ﬁ48 H 4.78; N, 11.08.
Found: C, 66.14; H, 4 41 1 : :

2- (3- Acety1lamno pHEo? ' tirred

sol uti on 2- ( 3-ndguntinginigei no- phenoxy) ni cotinic acid (0. 400 gram; 1.47 20
mol e), 2-Chl oro- bgpgy 2 g a d:

1- hydr oxybenzotri a?’rgF 4(%”?8?3% gq |O<?a§cé18fo?r éfr’r%’ﬂi &?cﬁ&néﬁég)H ?gsdb#f-,s Foun

di met hyl f or mard. §é6€1|'04r99)N\ﬁa7§ added 1- (3-

di met hyl am no) - propyl ) - 3- et hyl car bodi i m (Qﬁqmal gigzde hydrochl oride (0.367
grans, 1.91 nmole) and stlrred over ni ght e mxture was diluted with
wat er, ext¥acted with et hjiH4-Azelidin-2-vibenzyli;2 ‘-~ Herea e vesggt oduct t hat
was purified by chrmpatzzgmam‘mngn (ralchlf&aszggJNaceJFuto 0.0 H, ts:QSN 11614 rxsuha@nol
met hyl ene chl ori gg ._?gcry ta,lllzatlon gave a solid. (0.351 g). MP.
177-179*C, Andt 89@&IM 32 1% ""&rr] C 63.72; H 4.58; N. 10.62. Found: C
63.47; H, 4.55; N 10.56. The corrpound ofw 126 was prepared
accordlng to the procgg f 3 ¢

am ne for

M.P. 157-159°C; 1 NMR (CDCI:,) d2.08 (1 H, d, i Hz) 3.62-3.65 (2 H, m), 4.09-
4.16 (2 H, m), 459 (2 H, d, J = 5 Hz), 4.70-4.75 (1 H, m), 6.42 (2 H, d, J = 8 Hz), 7.07-7.24 (7
H, m), 8.03 (1 H, br s), 8.16-8.18 (1 H, m), 8.61-8.64 (1 H, m); MS (m/e) 394 (M"+1).
EXAMPLE 89

25 M.P. 127-128°C: 'H NMR (CDCl,) d 1.93-2.03 (4 H, m), 3.21-3.30 (4 H, m), 4.59 (2 H,
d, J = 5 Hz), 6.43-6.60 (2 H, m), 7.06-7.24 (7 H, m), 8.00 (1 H, br s), 8.16-8.18 (1 H, m), 8.62-
8.64 (1 H, m): MS (m/e) 392 (M*+ 1).

30 M.P. 118-119°C; 'H NMR (CDCly) d 1.51-1.74 (6 H, m), 3.09-3.15 (4 H, m), 4.61 (2 H,
d, J = 5 Hz), 6.82-6.90 (2 H, m), 7.05-7.24 (7 H, m), 8.04 (1 H, br s), 8.17-8.18 (1 H, m), 8.62-
8.64 (1 H, m); MS (m/e) 406 (M'+ 1),

EXAMPLE 91

35 M.P. 163-165°C; Anal. Calcd for Cp3H,,N,O4F: C, 67.80; H, 5.44; N, 10.31. Found:
C,67.42; H, 5.38; N, 10.37.

The crude product was further treated in a refluxing mixture of 2:5 agueous | N

40  hydrochloric acid solution: tetrahydrofuran for 2 days to effect hydrolysis of the ketal; work-up



was between | and 24 hours. 30

EXAMPLE 126 2-(3-Acetyl am no-phenoxy)-N-F4-( i-hydroxy-1

-nmet hyl -et hyl ) -benzyl | - nicotinam de MP. 155-157[err]C, Anal. calcd. for
[err] C 6 6.01; N, 10.02. Found: C, 67.98; H 6.04 35
EXAMPLE 12?“(7R 5gk(S Chl or o- phenoxy) - N- ( 2- hydr oxy-1 pchhesiindsis

- phenyl - et hyl ) -ni coti nam de A solution of 2- é% chl or o- phenoxy) - ni cotinic
acid (0.25 grans, 1.0 rnnole) in thionyl chl 4de (10 M) was heated to
reflux. After 1 hour the reaction mxture was cooled to roomtenperature
and concentrated under reduced pressure The resulting residue was

di ssol ved 4 ' adde ropwi se t sol utjon of
(S)-2- hydro>9<y &’Q%%I ?’EXQJWW 'O%"qg thg ’9?%%?%86'1g‘?%ﬁagwaﬁif?te@a@’eﬂ%?%} UM n
pyridine (5 ni )\Y@Qgemarbqqmeesollmn ndl'mﬁ the otdaeic feyst (Mu80xaandvexapaeation.o M. ROIIE-
tenperature. A { 1 y IG,aci d
and extracted \f}\ﬁaé %qtamég%icfgte%mezﬁlrﬁe conbi nedr’%rghgg{r?lcbgs F\%/e@e@’\}vggﬁég{ 553 1
N hydrochl ori cNat3-Qf-fol | owed by brine and dried over Na2SO4, Concentration
under reduced pressure resulted in a yellgx%mg%;%@at was purified by
chronatogrthy on 5|I|ca gel eluting with 1 ethyl acetate/hexane to
gi ve a col dPl ess oi B4k} ; {-N-145l(2 yl-g ' ' -benzy]
Found: C, 65.20; H, 4.78; N 7 38 lenﬂmmgghﬁg] 369; ‘H NNR (400 NPE
CDClI3) d 2.54 (s, br I

§.52 (m |1, & 58 (@ﬁﬂ%@sggﬁ,ﬁg&%g i'%zga:’w?’g, $M a2t P, of 46 @R, d 9;')6
(R) - 2- (3- Chl or Bz)pROMEXY )(2 Bk prdh-F06eh38 (74,5n)IBAY-AN6{DRamp|8-83-(§iH) ¢, Py 6 tiznMSA
sol uti on of 8 Xh (SM”)

(R -2-(3-Chlor Xy) - N- (2- hydr oxy- 1- phenyl - et hyl ) - ni coti nam de (0. 30
grans, 0.8138 rrrml e) and phospror us oxychléMﬂéLﬁ;i&) m) in tol uene (10 m)

was stirred for 10 houpsioldBndtiokpiN Biok@bR e i
di ssol ved i n met hanol % so |um ydr oxi an refl uxed
5

for 2 hours. The mettfafBe0Vn Se(U‘éFM?Ea%H and

20
M.P. 127-129°C; Anal. Calcd for C,7H{;N,O,FSCl,;: C, 51.40; H, 2.79; N, 7.05.
Found: C, 51.65H, 3.01; N, 6.93.
25
M.P. 132-134°C; MS (m/e) 397 (M").
EXAMPLE 98
30 To a stirred solution of 2-(5-chloro-pyridin-3-yloxy)-nicotinic acid (0.200 grams, 0.88

mmole), aminomethylcyclopropane hydrochioride (0.094 grams, 0.88 mmole), triethylamine
(0.089 grams, 0.88 mmole) and 1-hydroxybenzotriazole hydrate (0.119 grams, 0.88 mmole) in
dry dimethylformamide (3 mi) was added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide
hydrochloride (0.164 grams, 0.96 mmole) and stirred over night. The mixture was poured into
35 100 ml water and extracted with ethyl acetate. The combined organics were washed with 1 N
NaOH, water and brine, dried over MgSO,, filtered and cancentrated to give an oil that was
purified by chromatography on silica gel eluting with 2.5% methanol/methylene chioride.
Recrystalization from ethyl acetate/ hexane gave a white solid (0.163 g). M.P. 105-107°C;
Anal. calcd. for Cy5H,4N3O,Cl C, 59.31; H, 4.65; N, 13.83. Found: C, §9.41; H, 4.68; N, 13.44.



20 the residue was dissolved in water and extracted with ethyl acetate.
The conbi ned organics were washed wth water and brine, dried over Na2SO4,
and concentrated to give a product that was purified by chronatography on
silica g@j,ogg,&gtzkgwg with 1:3 ethyl acetate/ hexane to gi veé,axég sz(w_,,gss oil.
; Anal. calcd. for [err] C 68.48; H 4.31; N, 7.99. Found: 8.58;, H,
4.50; N, 7.63; MS. nlz [Mt] 351; a = +24. %81 c=5.6 ng/mM in nethyl ene
chloride; 1H NWVR 25 (400 MHz, CDCI3) d 4.29°(dd, J=8.4, 9.5 Hz, IH), 5.43
(dd, J=8.1, 10.1 Hz, 1H), 7.22 (m 1 OH), 8.30 (m 2H). The conmpound of
Exanpl e 129 was prepared according to the procedure of Exanple 128
substituting the correspondi ng hydroxy cot iy m de for

(R)-2-(3-Chl oro- phenoxy) N ( 2- hydroxy- rlglﬁﬁ%"ry'g et hyI) ni cotl nam de. The
duration of react2dhCyano-4fivores 2 '

EXAMPLE 129 noxy- 3- 4 phenyl 4. 5- dlhydro oxazol 2-yi)- pyr|d|ne
Anal . cal cd.%] C, 75.93; H, 5.10; N, 8.85. Found: C, 76.12; H,
5,44: N, 8. 17; M 2epaieg fipmwd-(3ypno-4-fiuora-phengxg-nigotipicngpichand 2r(4vbmingmethy-3-

hl ori d - d,
g 80r5l EO ZFthZNWp eﬂﬂfl %%-2 &a6dordin o%e@@déénalo&mﬁ» t@th’é’@e usJeh')rv E)é?'ﬁ]@ 3(1?—11) -

Hz, 1H),
(m 10—|) 0g.28 ( 2193 15%%M/gﬂ'ﬁ fé%)(“@ 9 D| nmet hyI prop| on| c aci d
4-([[2- (4-f 1l uoro-phenoxy) - pyri di ne- 3- caXapLEl400am no) - met hyl ) - phenyi ester
A sol ution 2-(4-Fluoro- phe;\! YA h b | ). glcomamde(o 050
grans, 40 0.148 mmol e), ms, 0.163
nmol e) and tri et hil 1&amil rilesk( @a® 2Rarged wiki2 @-(5%hlorogpy adin3- ybxxazlﬁzommlaegl (D.a56

t hyl h d
G 1 ot ea wi i n088°ng 24 TS SR Rceha 10052 el O il {BRAPC PR, o
The conbi'heddizeaminerrarf)e-etay Iﬁ@'&owqf? tweoetHorida d0-84§ grams, oﬁ?ﬁad\"@@b rd'qM SO4,

filtered andetﬁé}r(@ mtarnatpm.ﬁech mu)\éad aznrefalalt romaéma@aiureumérw%ubme mixture was
chromat ogr ap 40% et hél acet at e/ hexane.

il el u
Recrystal i za?‘%ﬁ?f“@%rf‘l"@?rﬂgﬁucﬁe@feéf‘ﬁg aﬁ‘é?‘é’ﬁ'@“ §aFRIUEn SHPMAlopEPAR gica 49l p.

91- 930C, 10 elutfhvgadith orbethyl acdtare/ Hex#heaa B2 41660 §of 16 titkAcompbourial 2% cdriess &15.
Found: G, 66,00 cafdy B¢ GO, 8: H%. miz (M+] 341: H NMR (CD,OD) d 4.58 (s, 2H), 7.45 (m,
20 7H),7.71 (s, 1 H), 8.28 (m, 2 H), 8.38 (m, 2 H).

The compounds of Examples 101-102 were prepared according to the procedure of

Example 100 substituting the corresponding alcohol for benzy! alcohol. The duration of
reaction was between 1 and 6 hours,

25
Anal. calcd. for CygH1,N,0,CIF; M.S. miz [M+] 359; 'H NMR (CD,0D) d 4.56 (s, 2H),
7.88 (m, 2H), 7.29 (m, 2 H), 7.47 (m, 2 H), 7.72 (s, 1 H), 8.37 (m, 3 H).
EXAMPLE 102
30 Anal. caled. for CygH4N,O5CIF,; M.S. m/z [M+] 377, 'H NMR (CD,0D) d 4.59 (s, 2H),
6.77 (m, 2H), 6.85 (m, 3 H), 7.07 (m, 1 H), 7.30 (m, 1 H), 8.35 (m, 2 H).
EXAMPLE 103
2-{4-Fluoro-phenoxy)-N-(4-hydroxy-benzyl)-nicotinamide

A solution of 1 M boron tribromide (1.7 mi, 1.7 mmole) in methylene chloride was

35 added over 2 minutes to a solution of 2-(4-Fluoro-phenoxy)-N-(4-methoxy-benzyt)-
nicotinamide (0.200 grams, 0.568 mmole) in dry methylene chloride at - 78°C. The resulting
slurry was allowed to warm to room temperature over night. The reaction was quenched with
water (5 ml) and diluted with ethyl acetate. The organics were filtered, washed with water and
brine, dried over Na,SO,, filtered and concentrated to an oil which was purified by

40 chromatography on silica gel eluting with 60% ethyl acetate/ hexane. Recrystalization from



——— .

EXAMPLE 131

2-f 4- Fl uor o- phenoxy) - N- (4- et hanesul f onyl am no- benzyl ) -ni coti nam de To a
sol ution of N (4-Am no-benzyl)-2-(4-fluoro-phenoxy)-nicotinam de (0.150
grans, 0.445 mmole) and triethyl am ne (0.089g, 0.89 mmole) in nethylene
chloride (WOMPH54#8s added 15 net hanesul foni ¢ anhydri de (G’Cil'ﬂm’{zj‘?“&{%

0.578 mml e) and stirred over night. The m xture was concentrated to
dryness, dissolved in nmethanol (10 m) and 212% sodi um hydroxide (15 m) and
extracted with ethyl acetate. The product was purified by chronat ography on
silica gel eluting wth 5% net hanol nethyl ene chloride. Recrystalization
gave white crystals. (0.043 g). MP. 107-109[err]C, Anal. calcd. for [err]
C, 57.82; H Jetlyr;acétate] Dexbhe ghouwtite @yst87 .(880580). MHE. 185387°CNAnS. Gdcd. for
EXAMPLE 132 (

- phenyl - et hyl )Séﬁﬁ'éo%? %m%zg'sﬁhgg?m{Fﬁé& gwﬁf)?r/y-l“ ﬁ%%gﬁ? ni cotinic acid
(0.500 g)in thionyl Thefiopepens of EEF"PPI'W%‘S%M%W@QWWM to theprpcedurg piExampieur e
was concentratqm bgbsiitHyehe. cdi'r'e§p%%l?~{%¢tﬁeﬁ féroz-r(d Fld&to-p E&BWQIMWBe&QIg 0

used i medi ately. To a_solutjon nyl gl yci nol 140 grans
mole) in dry 'ﬁ%ﬂ“f‘%{?'ﬁ% The dyrption.of ’38@‘0 §s Q%H%edl‘ 18?“9%9 094N of

2- (13- Chl or g phenoxy) - ni cot i noyl chI ori de gxaRPOEA0as, 1.0 mmle) in
tetrahydrofuran (5 3‘-. P . ir 30 m nutes and al | owed

to warmto roomtenpe ‘ concentrated under
reduced pressure. THe. n%mm n@ar eaicmline OmssNg@gk@nenzB iHn 4Z0;hy| 1308ek@ing:; C,

washed with 1 é\égso Fl;’;l ” and brine; dried over Na2SO4; and
concentrated to an bl vvas purified by chromatography on silica gel
eluting with 1/3 ethyl acet at e/ hexane toﬁ}iﬁm&ﬁjﬁi)l orless oil.; Anal.

3

cal cd. for1§ err] C m.(xuv* enGryPR:{4- Z OI'(E&H f'vu ﬁ -‘..n'- .63; N,
6.95; [err = -63.2[err =

MHz, CDCI3) d 2.47 [¢@ St'rmé Sg'uiwé’n? fﬁﬁ“w'@eg@‘y( Wf°“2'ﬂ)a°'d£°@§ Q(?ﬂ‘s Py, m"’P("i)s“ (m
9H), 8.23 (M @H)2-Triub8-elhidky)dbzylamine (0.173 grams, D185 readTE)0 bivich Efdrdiyﬁﬁﬁﬁétﬁazb@3

ottt TN TR A
bet ween 30 m rprom$-3etolyicriodimide cHioxkdd/MidrochBde0.032 §hms, 1.00 mmole) and stirred over
I oro- phenow ) 'A\nbr&?ﬂ@’ g’lrlx%f’é{ _V\%_S pJﬂS‘tQé( I\AﬁthSIayAwp ng\lerc 9&& Mtg(? with ethyl acetate. The
combined organics were washed with 1N NaOH, water and brine, and concentrated to give a
yellow solid that was purified by chromatography on silica gel eluting with 35% methanol/
methylene chloride. Recrystalization from ethy! acetate/ hexane gave a white solid (0.340 g).
M.P. 80-92°C; Anal. calcd. for C,H,eN3OsF5: C, 56.38; H, 3.60; N, 9.39. Found: C, 56.35; H,
25 3.60; N, 9.47.
The compounds of Examples 106-109 were prepared according to the procedure of
Example 105 substituting the corresponding amine for 4-(2,2,2-Trifluoro-ethoxy)-benzylamine.

The duration of reaction was between 1 and 24 hours.
EXAMPLE 106

30

M.P. 190-192°C; Anal. calcd. for C,{HN,Og: C, 62.17; H, 3.99, N, 13.85. Found: C,
62.24; H, 4.12; N, 13.73.

EXAMPLE 107

35 M.P. 43-45°C; Anal, calcd. for CpH»N3Og C, 64.86 H, 5.20, N, 10.31. Found: C,
64.14; H, 5.19; N, 10.23.



-129- 5 MP. 118-119[err]C;, Anal. calcd. for [err] C, 65.13; H,
4.65; N, 7.59. Found: C, 65.37; H 4.46; N, 7.35. EXAMPLEl134

(S)-2-(3-Chl oro-phenoxy) - 3- (4- phenyl - 4. 5-di hydr o- oxazol - 2-yl ) -pyridine A
sol ution of Sf\)% 2- (3- Cnhl or o- phenoxy) - N- (2- hydr oxy- 1

- phenyl - é’ f&oti nami de 10 (0.340 grans, 0.922 rnnol e P AABESpr or us
oxychl orlde (0.7 mM) in toluene (10 mM) was stlrred over night. The m xture
was concentrated to dryness and di ssol ved i112%et hanol (10 ml) and potassium
carbonate was added. The mi xture was stirred for 2 hours at room
tenperature and refluxed for 30 m nutes. The nethanol was evaporated, and
the residue taken up in ethyl acetate. It was washed with water and bri ne,
dri ed over SNa2S04, and 15 concentrated W product that was purified
by chronat ography if4 hexane to

gi ve a pale yell ow_ol g ., Anal .

calcd. for [err] CMB7128-430%; A@'?"&’Cd{\fm @zM@quEoGanAZC* 4587, 1 10.68. Fough C, N,
7.39. EXAMPLEG@3386 H, 4.71; N, 10.90.

2- ( 3- Chl or o- phenaxy) - 3- ( 5- phenyl - 4. 5-di h dr o- oxazo- 2-yl)-pyridine 20

A sol ution of

2- ( 3- Chl oro- phenox w5

grans, 0.868 mmuol e onus, gxyc e 7 10 rﬂ)
was stirred over nl}‘ﬂgﬁnﬂs% 'ucra'ecgv\ée ﬁ?é' ’e#q“)Hdﬁﬂng‘siEg[ﬁcf%

di ssol ved i n @th3mdl, 30&m.n078.and pot assi um carbonate was added. The

m xture was stirred for 2 hours at room%%@r@re and refluxed for 30

m nut es. The net hanol was evaporat ed, an i due taken up in ethyl 25
acetate. It was wada (3 plian b er Na2SO4, and

concentratygd to gi \teaast.né@glmiontzh@-bym@:sphawx{/)tm&qn.wc.e% @é%r% %Di“symmsne)

silica gel eluting with acetate/ exane to give yel | ow oi |
(0.102 Q). HR%W*’%@?W“G@ %@ﬁ’a(%o f/mpolepmed é)*‘y‘?fmwb%%ﬂaﬂ?'e Wd@tq(o 0%%. 0
Hz, 1H), 4.56g(0d, 042 mhidold) inlry Mikhylfbiamide BOml)ddhs IF8dithethi@moliropyhitd

EXill\l/P(LE] 1égH) ethylcarbodzm{dm hy%@chiorud% (0.046 grams, 0.87 mmole} and stirred over night. The

2- (12- Chl or o- piméryre Wad\dilliRxd(with B0 mbwatepdnadresicaciedpith iethyactatel [Tha cerbiaimadcbeganis a

stirred sgjut| g@ﬂe vgas% WiHoT @?%5@ %t&%héjbr(ng &%ggver*{ %O R Cfa%)and Lorlcdntadiqb O-

phenoxy) pyri I'am né
1- hydr oxybenz6ve |aa"2'b‘?3é°!‘f§/@?ta‘tﬁ§ purifi ed by chromatography on silica gel Recrystalization from

ethyl acetate/ hexane gave a white solid (0.067 g). M.P. 135-137°C; Anal. calcd. for
C2oH44N40O,Cl: C, 66.03; H, 3.88; N, 11,55. Found: C, 65.40; H, 3.89; N, 11.50.
The compounds of Examples 111-117 were prepared according to the procedure of

25  Example 110 substituting the corresponding amine for 2-Chloro-benzylamine. The duration of

reaction was between 1 and 24 hours.

EXAMPLE 111

M.P. 145-147°C; Anal. calcd. for C,4H;,N50,CIS: C, 58.46; H, 3.27; N, 11.36. Found:
30 C,5843;H,3.06; N, 11.30.

M.P. 197-199°C; Anal. caled. for Cp,H:eN,Oy: C, 68.74; H, 4.20; N, 14.58. Found: C,
67.71: H, 4.09; N, 14.50.
35 EXAMPLE 113

M.P. 97-99°C; Anal. calcd. for CpgHaqNyOs: C, 70.30; H, 5.46; N, 10.85. Found: C,
70.43; H, 5.39; N, 10.75.



(0.217 granms, 1.61 mmole) in dry dinmethylformam de (10 M) was added
1- (3-di nmet hyl am no)- 35 propyl)-3-ethyl carbodii m de hydrochl oride (0.335
grans, 1.74 nmmole) and stirred over night. The m xture was diluted with 50
m water and extracted with ethyl acetate. The conbi ned organics were
washed wWYQ¥R&EoH, water and brine, dried over Na2SO4, PEWW@B 313nd
concentrated to give an oil that was purified by chromatography on silica.
Recrystalization fromethyl acetate/ hexanei2dave a solid. (0.230 g). MP.
73-75[err]C, Anal. calcd. for 40 [err] C, 63.96; H 3.95; N, 7.85. Found:
C, 63.64; H, 3.85; N, 8.41. -130- 5 The conpound of Exanple 137
was prepared according to the procedure of Exanple 136 substituting the
correspondi ng carboxylic aci d for 2-Chl @K&Mﬂbﬁﬁﬂc aC| d. The duration of
reacti on was bet weg , : 3

2- (4- Acet yl - phenyl g -y

M P. 118-120[#¥RPR » . for [err] C 69.22; H 4.70; N 7.69.
Found: C, 68.90; FMP57753°CNAna‘3 dattd. (PN LNLOISE: C, 58.95; H, 4.24; N, 8.82. Found: C,

N ( 2- Chl or o- benz %ﬁ( 3 (2- met hoxy- phenyl) - ur ei dol - phenoxy) ni coti nam de
A sol ution of5329 B?’nenoxy) N- ( 2- chl or o- benzyl ) -ni coti nam de (0.100
granms, 1510 O. 28 mml e) and 1-IsocyanaedABPOENDOXY- benzene (0. 063 grans,
0.42 mole) in di o‘,z(@rhe 239 nml ) {\g -i4-{1ﬁ-fldll‘lxxed o|v§rE ﬂbght ) mcoﬂe Efe(ture was
cooled to roomte purified by
chr omat ogr aphy on MiFl 1816360, Askltalery foniChdhi, X306t TatYoH| 538t M yIDSBeFaht:de.i de

to give a sol 3 { ation fromethyl acetate/ hexane gave a solid
(0.083 q). 73(5 1§e§iy§[zdrﬁzc Anal . cal cd. for Ierr] C, 64.48; H, 4.61; N,
11.14. 20 Found: C, 64.55; H, 4. 60 NEXAMPLE 11 he corrpound of Exanple 139

was prepagsd accorgl ( ) feh SRRV IR { b ing the
correspondi ng i spcganate socyanat o- Z2- net hoxy- e duration
of reaction t n 1 and 24 hours. EXAMPLE 139

M.P.121-123°C; Anal. calcd. for CpHoN;O5Cl: C, 65.48; H, 4.78; N, 9.96. Found: C,
65.35; H, 4.89; N, 9.83.

20
nicctigamig' e
M.P.56-58°C; 'H NMR (400mhz, COCly) d 1.20-2.10 (m, 13H), 2.95 (g, J=7.68 Hz,
2H), 4.30 (m, 1H), 4.80 (d J=5.81 Hz, 2H), 6.05 (m, 1H), 7.10-7.70 (m, 8H), 8.0 (bs, 1H}), 8.20
{m, 1H), 8.70 (m, 1H).
25 LE 418

To a stirred solution 2-(3-Dimethylamino-phenoxy)-nicotinic acid (0.200 grams, 0.775
mmole), 2-Chloro-benzylamine (0.120 grams, 0.85 mmole), and 1-hydroxybenzotriazole
hydrate (0.126 grams, 0.93 mmole) in dry dimethylformamide (4 mil) was added 1-(3-

30 dimethylamino)-propyl)-3-ethylcarbodiimide chloride hydrochloride (0.193 grams, 1.00 mmole)
and stirred over night. The mixture was diluted with 50 mi water and extracted with ethyl
acetate. The combined organics were washed with 1N NaOH, water and brine, dried over
Na,SO,, filtered and concentrated to give an oil that was purified by chromatography on silica
gel. Recrystalization from ethy! acetate/ hexane gave an oil. The product was dissolved in

35 diethy! ether and hydrochloric acid (g) was used to precipitate the salt, which was filtered,
dissolved in methylene chioride and concentrated to a solid (0.075 g). M.P. 85-87°C; Anal.
caled. for C,(HoN3O,ClsHCI: C, 60.30; H, 5.06; N, 10.04, Found: C, 60.58; H, 6.60; N, 9.28.



25 N- 12- Chl or o- benzyl ) - 2-r 3- 43- napht hal en-1
-yl -urei do) - phenoxyl -ni cotinam de M P.121-123[err]C, Anal. calcd. for [err]
C, 68.90; H 4.43; N, 10.71. Found: C, 69.24; H, 4.52; N, 10.28. EXAWMPLE
140 (-

“[5-Cnl oro‘L?HW(ﬁ}ﬁ%n 2-yl)-ethyl | - 2-(4-fl uor o- phenoxy) - ni cotFGT4R8/A033p)

N-[ 1- (5- Chl or o-t hi ophen-2-yl)-ethyll-2-(4-fl uoro-phenoxy)-nicoti nam de
(0.750 g) was separated on a Chiral Cel AS e@umm eluting with 95 % hexane/
| sopropanol. MP. 78-80[err]C, Anal. calcd. for [err][ C, 57.37; H 3.74,
N, 7.42. Found: C, 57.32; H 3.68; N, 7.42. [err] = -53.9[err](C=0.2,
chloroform. The conpound of Exanple 141 was prepared according to the
procedure & Exanple 35 140. EXAMPLE 1&2&AMP_LE-J_§

(+)-N-[1-(6-Chl oro-g.by 4

L)

&l - LfaPhenoxy) - ni coti nam de
MP. 78-80[err]C, Ana err "3.74; N, 7.42. Found:
C, 57.31; H 3.80; Tqat?tmg solyttanqc& anmjghe@emolcglmccaﬂddpdﬁ@)gmns 0.54 mp®ie), 5

EXAMELE 142 2-Chloro-benzy|am|ne (0 083 rams 0.59 mmole), and 1- hydroxybenzotnazole hydrate (0.088
ci s-2-(3-Chl oro- phenor‘%d/% 1, 3] di oxol an- é %é
Sol ution of 2-qaTRIES cpmémﬁnea{w itk 42 B 58 PR LS TSR YRV
Engoggé §Sjo 1- wan&meﬁ;ﬁwmdhé&@u@ko A3 @ri?s e, amﬁqmoﬁh) SnaTsire) o@é?d'uthSﬂqe

in taluene or e ture
concent ?at ed dRd rﬁﬁalsgdj“gﬂ' é?%awgﬁe{ S?Fg?xgrac%d WLL %W? el%ite ko eﬁomg'lnﬁq ?rﬁﬂ"‘?ﬁn th
4/ 1 hexane/ di exdng washet eith i NgDWewatercaob cbnm@sleectnvter Na&al, fi lterad adl. cohaantrted to] C,
67.90; H 4.5
"Hi VR (400" M TGh i vgE G0 plicpriatidgon.pniieg ool Yy i st goaaly 11
7.7 Hz, 1H), Bezapg( tRecwﬁi?"Z@t'qqurom EFI)V’ agptaig hexane ppje 2 VF“'@EWM(O ?L"i&-s)) M. 092-( m
1H), 8.19 {gn 1%90 Amecmm%g,ﬂmﬂgoz@xmb@a 43 980K, PrEPRbGHE: 8CE08KIHNE 9b0

t he procedure of Exanple 142 bstltutlng t he' correspondlng di ol for
(S) - 1- Phenyl - éL:HAREé- 1, 2- d| oI The duration of reaction was between 1 and 48
hours. The compound of Example 120 was prepared according to the procedure of Example

119 substituting the corresponding amine for 2-Chloro-benzylamine. The duration of reaction
was between 1 and 24 hours.
20 EXAMPLE 120

M.P. 137-139°C; Anal. calcd. for C,3H,NaO4: C, 71.30; H, 5.46; N, 10.85. Found: C,
70.95; H, 5.69; N, 10.96.

EXAMPLE 121

25

To a degassed solution of 2-(4-Fluoro-phenoxy)-N-(4-nitro-benzyi)-nicotinamide
(0.800g 2.17 mmole) in ethy! acetate was added 10% palladium on carbon ( 0.160 g). This
was shaken under 40 psi hydrogen for 30 minutes. The catalyst was removed by filtration,
and the solution was concentrated to give an oil that was purified by chromatography on silica
30 gel eluting with 4% methanol/ methylene chioride. Recrystalization from ethyl acetate/ hexane
gave a solid. (0.562 g). 'H NMR (400mhz, CDCl,) d 3.64 (s, 2H), 4.58 (d, J=5.60 Hz, 2H), 6.64
(d, J=8.30 Hz, 2H), 7.05 (m, 7H), 8.02 (s, broad , 1H), 8.20 (m, 1H), 8.62 (d, 1H).
EXAMPLE 123
N-Allyi-2-(3-chioro-phenoxy)-nicotinamide
35 To a stirred solution of 2(3-chloro-phenoxy)-nicotinamide (0.084g, 0.34 mmole) in
methylsulfoxide (2 mi) was added potassium hydroxide powder (0.074 grams, 1.32 mmole)
followed by allyl bromide ((0.082 grams, 0.68 mmole). After 1 hour the mixture was poured
into water and extracted with methylene chloride. The combined organics were washed with
brine, dried over MgSQ,, filtered and concentrated to give a clear film (0.011 g). 'H NMR
40  (400mhz, CD,0D) d 4.37 (q, J=7.26 Hz, 1H), 4.82 (d, J=5.60 Hz, 1H), 5.26 (d J=10.58 Hz,



EXAMPLE 143
trans- 2- ( 3- Chl or o- phenoxy) - 3- (- 4- phenyl - [ 1. 31di oxol an- 2-yl ) - pyndi ne Anal .
calcd. for [err] HRMS 354.0894; a = +40.5[err]; 'H NVR (400 MHz, 20
CDCl3) d 3.91 (t, J=8.1 Hz, 1H), 4.57 (dd, J=6.2, 8.3 Hz, 1H), 5.27 (t,
J=7.0 Hz, NoPpsnanR6H2 (s, 1H), 7,25 (m 10H), 8.05 (m 1H) 8PLi/nEes/003ts .
EXAMPLE 144 2-(3- Ami no- phenoxy)-N-(2.chl oro-benzyl)-nicotinam de To a
solution of 2-(3-Nitro-phenoxy)-N(2-chlorqidgenzyl)-nicotinamde ( 0.530 g
1.38 25 mol e) in nmethanol (15 m) and tetrahydrofuran (20 m) was added
10% Pt ( 0.0.50 g). This was shaken under 35 psi hydrogen for 1 hour 40
m nutes. The catal yst was renoved by filtration, and the sol uti on was
concentrated {19 guy@ IB1700 Hz Lrdts, 05, 7108 £y o I ca
gel eluting w }? e'iﬁgi% met hanom?1 r?eﬁhymg{lefocﬁﬁoﬁ&de mmstgﬁh};g??gﬁj&f(ﬁom
et hyl acet at ef~enda i) 33%’" stals. (0.327 g). MP. 101-103[err]C, Anal.
calcd. for [err] C, 30 64.5; H 4.56; ehapPLed8% Found: C, 64.15; H 4.07;
~(5- Chlorothlophe'-' 5t i nam de N-[1
- (5- Chl or o- t hi ophehA-splutjgn) ofetw }}rnlﬁo bemzvl) Zh(4aﬂt®roypbh§ugx)r)—mcqboamlnamﬂ def graridb Q)
was separ as ed I | U

g? ngnﬁo@?hﬁﬂn%t%a e éuctﬂéf&ng dﬁsrﬁﬂolgvﬁ n'negvﬁ/ T@&Q&rﬂ@%/aF cooled

i soPr opan lve an’ oi ecry i zation from et hyl

acet ate/ hex aﬁé) Gand A&emhﬂ@d%& 428 grams29-37 gynoleywas agdedg Jlhe miijtare Wasrstifred:
-51.5 (c= 0. 25 %"Fr‘k;%)es a'ﬁb%e%%ma“tg »@frm %%ﬁm‘ t@m&é@tur‘éﬁ‘ég B FRAfSITRCMRIM NY

to the procedure of Exa
(+) - N-[ 1- ( 5- CHRofiyted m'tbpméeﬁ an 9>ftf)act§<i wgﬂr me@v'ergﬁy?hm'pﬁ 30, PRI RrIaRicE R de
M P. 83-85[ erwjdbed amt:ﬁ bA, &drie6 =over Na,SBIC! fﬁl):red EanMVEbicedtdbfed to give a solid .

(-)-2-(5 %ﬂ Oﬁecr% a lzatlon ¥rom e%pgpeta%e/*ezane gaxg ar\]nfh"tg %ttalfdn?orgsge) M.P. 128-130°C;
Anal. calcd. for C,,HeN3O4F: C, 66.48; H, 4.78; N, 11.08. Found: C, 66.14; H, 4.47; N, 11.08.
EXAMPLE 125

~{3-Acetylamino- noxy}-N-(2-chloro-benzyl)-nicotinamide

To a stirred solution 2-(3-Acetylamino-phenoxy)-nicotinic acid (0.400 grams, 1.47
20 mmole), 2-Chloro-benzylamine (0.228 grams, 1.62 mmole), and 1-hydroxybenzotriazole
hydrate (0.238 grams, 1.76 mmole) in dry dimethylformamide (10 ml) was added 1-(3-
dimethylamino)-propyl)-3-ethylcarbodiimide chioride hydrochloride (0.367 grams, 1.91 mmole)
and stirred over night. The mixture was diluted with water, extracted with ethyl acetate and
concentrated to give a product that was purified by chromatography on silica ge! eluting with
25 3% methanol methylene chloride. Recrystalization gave a solid. (0.351 g). M.P. 177-179°C;
Anal. caled. for C,H1sN;0O5Cl: C, 63.72; H, 4.58; N, 10.62. Found: C, 63.47; H, 4.55; N, 10.56.
The compound of Example 126 was prepared according to the procedure of Example
125 substituting the corresponding amine for 2-Chloro-benzylamine. The duration of reaction

was between 1 and 24 hours.

30 EXAMPLE 126
2-(3-Acetyiaminc-phenoxy}-N-[4-(1-hydroxy-1-methyi-ethyi)-benzyl]-
nicotinamide

M.P. 155-157°C; Anal. calcd. for Cy4H,sN3O,: C, 68.72; H, 6.01; N, 10.02. Found: C,
67.98; H, 6.04; N, 9,92,
35 EXAMPLE 127

A solution of 2-(3-chloro-phenoxy)-nicotinic acid (0.25 grams, 1.0 mmole) in thionyl
chioride (10 mi) was heated to reflux. After 1 hour the reaction mixture was cooled to room
temperature and concentrated under reduced pressure. The resulting residue was dissolved

40 in tetrahydrofuran (5 ml) and added dropwise to a solution of (S)-2-hydroxy-1-phenyl



2-(5-Chloro-pyridin-3-yloxy)-NJ[1

-(5-chl oro-thi ophen-2-yl)-ethyl]-nicotinam de (0.800 g) 10 was separ at ed
on a Chiral Cel AS Columm eluting with 9019.9/0.1 heptane/

| sopropanol / di et h ether to give a solid. Recrystalization from et hi/

acet at e/ hé’%&?&“‘%éve a solid (0.393 g). MP. 133-135[err] C, RCI/1Bp8/A03i%g g
(c= 0.2). The conpound of Exanple 148 was prepared according to the
procedure of Exanple 147. 15 -127- EXAMPLE
148 (+)-2-(S-Chloro-pyridin-3-yloxy)-Nrl-(5-chloro-thlophen-2-yl)-ethyll-
ni coti nam de M P. 133-135[err]C, [err] = +40.60 (c= 0.2). EXAWMPLE 149 20
(R) - N-42- Hydroxy-1 -phenyl -et hyl)-2-(pyridin-3-yl oxy)-nicotinam de A

sol uti on of5 2- ¢tRylamiae (0. B+ grbosy).0 mimote) impyidiae (T M) Gt 280D Aftead® minute2 therolixtdre i n
t hi onyl chlori r,ef ; '

m xt ure was co\g d;' ?\Smr%rgxn\??e er%ﬁhﬁ? Aﬁer 1‘?;811:‘;@%8@&{{%/?&%& n&)qu éﬁﬁl&hb%
pressure. The acidand |e#§PCFeésW'ﬂUéthWa@e@t% pe&heledmbined etga@wg/we@f ma%twd (with MmN

and added dr Ode?cﬁhle% ecms QJlléWédOlS]/ Brine (dRY- &e@wérqa%sé PBEALLhtratiBn un@érw&lﬁaa ne
(0.160 grans, C. After m nutes th

. | i ne
m Xt ure was m?fﬁﬁafetfssqﬂs%m!@ﬁ%%?’iﬁ S Pé'f"?eﬂrbw“'&t"a?"sféﬁ‘?&‘t%ﬁﬁl@f"élﬁ'uﬁ“ém &Yﬁh 1
hﬁur and C@mﬁeﬂﬂ reazt/pd:gtaﬂemeefﬂme gigrd dild_ﬂl@ss diheAnar. aled. [idraiiHL N, 0RGT: P UES. 1|‘3 erl by
chr omat ogr aphy, on ,siJjlc el e ) y C a
oi . HRMB 336, iggﬁ Jéé’r ?f‘gﬂg 965%“‘?24 r?? M’Far?@% ﬂ@’ﬁ %?g gm(@ﬁ (g0 ’Ji'%
(400mhz, CDCI 3¢D@L)21 2754 (shbroad, HH), BIDG, 42Ho)25 32nim, 2H), 7.23.(B11183)368.22 ¢m, ) 8. 580

7.16-7.40 (m AHp, 819 (dd, J=2.1 Hz, 4.8 Hz, 1H), 848861(m4H)
EXAI\/PLE150(

3- (4- Phenyl - d| hydr o- oxazol - 2yl ) - 2- (P}&Eéddﬂiéﬂﬁl oxy) pyridine A
sol ution

(R)-N-(2-I—|ydroxy-2-§ enyl - et 050

grams, 0.16 mmol e) rﬁfl"‘%?fbs"ﬁhdf2 22e @8%”8?’?"6@"{‘1%’@”[%??‘]Pf"?'fy"it.’“d)"l’i’fﬁyp@}"d? n

Eol gene (10 m {):)33@rams\/\las1$inhfore?ﬁnd)pf@l§pr?-ﬂu§biychfcﬂitﬁ (M0 ) e @lu\éﬁé(wgmn%liiﬁ&b@d
0 ryness and sol v n.etnano an r

) ot adaad. RS, i BTE WS Fpartyag P dytes aRChgBhpd Bt i e

The met hanol whad sedigmdiydtogide (ami) anth eeflueesi fdu2 howk e ifhel methand way levamedted, @nd | t

was washed,pi tf ﬁ@dﬁé Qﬁ;s?&s%e!a g{e} 5ch RELed B ua@&%cﬂ%cé‘o%fréb %ﬂ%a%fés

glveaproéuct that was chromaf ography’ on silic ?
with 1/1 et hylweiewesled wi wgﬁeaqtbbnge \fgied over Na,SO,, and concentrated to gweaproduct th

was purified by chromatography on silica gel eluting with 1:3 ethyl acetate/ hexane to give a

colorless oil. ; Anal. calcd. for C,oH;N,0,Cl: C, 68.48; H, 4.31; N, 7.99. Found: C, 68.58; H,

4.50; N, 7.63; M.S. m/z [M+] 351; a = +24.1° c=5.6 mg/ml in methylene chloride; 'H NMR

25 (400 MHz, CDCl;) d 4.29 (dd, J=8.4, 9.5 Hz, 1H), 5.43 (dd, J=8.1, 10.1 Hz, 1H), 7.22 (m,
10H), 8.30 (m, 2H).

The compound of Example 129 was prepared according to the procedure of Example

128 substituting the corresponding hydroxy nicotinamide for (R)-2-(3-Chioro-phenoxy)-N-(2-
hydroxy-1-phenyl-ethyl)-nicotinamide. The duration of reaction was between 1 and 24 hours.
30 EXAMPLE 128
8)-2-Phenoxy-3-{4- 1-4,5-dihydro- 1-2-yi)-pyridine
Anal. calcd. for CgH,sN,0,: C, 75.93; H, 5.10; N, 8.85. Found: C, 76.12; H, 5.44; N,
8.17; M.S. miz [M+] 317; « = +21.3° ¢=8.3 mg/mi in methylene chloride; 'H NMR (400 MHz,
CDCl,) d 4.30 (t, J=8.3 Hz, 1H), 4.82 (dd, J=8.5, 10.2 Hz, 1H), 5.43 (dd, J=8.2, 10.3 Hz, 1H),
35 7.06 (m, 1H), 7.29 (m, 10H), 8.28 (m, 2H).

amino)-methyl)-phenyi ester
A solution 2-(4-Fluoro-phenoxy)-N-(4-hydroxy-benzyl)-nicotinamide (0.050 grams,
40  0.148 mmole), trimethylacety! chioride (0.019 grams, 0.163 mmole) and triethyl amine (0.022



40 a colorless oil (0.020 g). HRWVS 318.1227; [err] = +21.2 9.5 ng/ [
nmet hyl ene chl oride. 1H -133- 5 NVR (400mhz, CDCI3) d 4.31 (t, J=8.3
Hz, 1H), 4.83 (dd, J=8.3 Hz, 10.2 Hz, 1H), 5.46 (dd, J=8.1 Hz, 10.2 Hz,
1H, 7.07-7.20 (m 1H), 7.27-7.43 (m 6H), 7.53-7.57 (m 1H), 8.22-8.53 (m
4H) . The YRPBIE8 of Exanpl e 151 was prepared accordi ng to RERIBIBEERSEuUre of
Exanpl e 150 substituting the correspondi ng hydroxy nicatinimde for

(R) - N- (2- Hydr oxy- 2- phenyl -et hyl )- 10 2- ( pyes8di n- 3-yl oxy) - ni coti nam de.
The duration of reaction was between 1 and 24 hours. EXAMPLE 151 (S)-

3- (4- Phenyl 4, 5-di hydr o- oxazol - 2-yl ) -2-(Pyridin-3-yl oxy)-pyridi ne HRVS
318.1267; a = -19.2[err] ,11.2 nmg/mM in methylene chloride; 1H NMR (400nhz,
CDCI 3) d 4531 9(ams. 0282 gmaje) in pthyleneSdlofidel (5 BB 1@aPLstired f@.38 rhayted Hhe nBixtde

dd, J=10.2 ; , P < ; - 7 -H),,
5, 102 gy 0 e Gl o 9l
N- ( 2- Hydr oxy- PISgRIEhWEreased with waisrrand brioes dijechaupy NaiSOat filtergrtiand cancenirated ton

2- (Pyri di n- 3- glvesy Joil et Wk Burfie@ 6y hrbifat@t8piy)dnlsilich ig@niiting Mite ubA eyl Qedidids WaS
20 refluxed for s, concentrat ed

1 hour. . The m xture wa d to dryness,

di ssol ved in I§%F ?ﬁéf’yﬁﬂya@&fﬁ%ﬁ*‘%ﬁﬁF@%’e’&"?’m@dﬁ’ 81satid,(0.043 b Ul S of
(S) - 2- phermygl glaysli catdd. foACHAIN LY, BT 68.24,4, BIAD] 16 6.63NFalihy: B6.0AIHIG.205N,842. at OC
was added a sol ution of 2-(3-pyridin-3- y%géﬂ%;%%tl noyl chloride (.325
grans, 1.4 mmole) in tetrahydrofuran (5 ridine (5 m), stirred at
OC for 30 m nut es 2ddé-Fhiorayphahoixy)-Nvi-methang nyiapripe-banayi)aicotipamideght The

m xture was 25 C . J 0 a
crude product that %vvggs'a%&ﬁc?ﬂ\égﬂ %@'%%-h%%%?gd'g'%g 'éﬁ%n Zﬁﬁ?@gﬂgg{wﬁe@tﬁ ?"ﬂ%
with 1:1 et hyl0-448 emeles phktiethvd amipie 4808900 8neeielia Sreiyiene eifigride $86!) w35 8ddefer r |

= -69.2 c38. 2mm{aﬁésuiﬂshwmhw&dermn@dﬂg@mg,dﬁm' %Nﬁﬁwm%ver%@%he%i%urz7
(bs, 1H), 3.984, 31-5. 36 7.57-7. 60

08 2H), 5. . . 1H), 7.14-7.40 ( v 1. )
(m 1) 8. 10 ghaoneateadd ynéss, dspyed h petiond o) gt { oo hydhice (1
The conpounds and exfraatepiwets elfyBacklfe. iae @rodue mas edrifd by dhranghatdgiaphi @n o€ gelur e
of

n

eluting with 5% methanol methylene chloride. Recrystalization gave white crystais. (0.043 g).
M.P. 107-109°C; Anal. calcd. for CyoH;sN;0,4SF: C, 57.82; H, 4.37; N, 10.11. Found: C, 57.88;
20 H,4.39;N,9.78.

A solution 2-(3-chloro-phenoxy)-nicotinic acid (0.500 g)in thionyl chloride (10 mi) was
refluxed for 1 hour. The mixture was concentrated to dryness, dissolved in 10 ml
256 tetrahydrofuran and used immediately. To a solution of (S)-2-phenyiglycinol (0.140 grams, 1.0
mmole) in dry pyridine (5 ml) at 0°C was added a solution of 2-(3-Chloro-phenoxy)-nicotinoyl
chloride (.270 grams, 1.0 mmole) in tetrahydrofuran (5 ml) dropwise, stirred at 0°C for 30
minutes and allowed to warm {o room temperature over night The mixture was concentrated
under reduced pressure. The resulting residue was taken up in ethyl acetate; washed with 1N
30 HCI, water, and brine; dried over Na,SO,; and concentrated to an oil that was purified by
chromatography on silica gel eluting with 1/3 ethyl acetate/hexane to give a colorless oil, ;
Anal. caled. for CyHy7N,0,Cl: C, 65.13; H, 4.65; N, 7.60. Found: C, 65.16; H, 4.63; N, 6.95; o
= -63.2° c=11.0 mg/ml in methylene chioride; 'H NMR (400 MHz, CDCl,) d 2.47 (t, J=5.9 Hz,
1H), 3.96 (m, 2H), 5.33 (m, 1H), 7.23 (m, 9H), 8.23 (m, 1H), 8.58 (m, 2H).
35 The compound of Example 133 was prepared according to the procedure of Example
132 substituting the corresponding amine for (S)-2-phenylglycinol. The duration of reaction
was between 30 minutes and 3 hours.

XAMPLE 133




Exanpl e 152 substituting the corresponding am ne for (S)-2-phenylglycinol.
The duration of reaction was between 1 and 24 hours. EXAMPLE 153 (R)-N(1

- Hydr oxynet hyl - 2- met hyl - propyl ) - 2- (pyri di n- 3-yl oxy) - ni coti nam de 36

HRVS 302. 1505% . +6.10 ,8.7 ng/mM in nethylene chloride. 1H NVR (400nhz,
coal 3) d 1WEPRHHE 1=14.9 Hz, 6.8 Hz, 6H), 1.98-2.07 (m |H)PCT'ZB%°°%&

| H), 373383(m 2H) , 401411(m 1H), 7.18-7.24 (m 1H), 7.38.7.42 (m
1H), 7.55-7.58 (m 1H), 7.98 (d, J=6.6 Hz, K% 8.18 (dd, J= 4.8 Hz, 2.1
Hz, 1H), 8.52-8.62 (m 3H) . EXAMPLE 154 -134- 5
(S)-N-(1-Hydroxynethyl-2-nmethyl-propyll-2-(pyridin-3-yl oxy)-nrcotinan de
HRMS 302.1475; a = -6.3 10.4 ng/m in nmethylene chloride. 1H NMR (400nhz,
CDCI 3) d 1.900 (dd, MEP141811%C /’@alscal@ fop MoHD,@EL £, 6513, 4168) N, B59 Fopmsk C,
1H), 3.75-3. 78&s(an H4He: N47.84.4.07 (m 1H), 7.18-7.25 (m 1H), 7.38.7.41 (m
IH), 7.54-7.57 (m IH), 7.98 (d, J=6.8 Hzf 1@! 8.17-8.19 (m 1H),
8.48-8.53 (m 2H), 859861(m I H) . 10

EXAMPLE 155 (S)- N- ({$)-} : H_MI oXy) - n

do HRVG 316 1661 & e I de. 1H
ot e 185 356 AL . i e Mty Lol B E Oy A
1.15-1. 27 {0m (0B¥0 gfanB302256nniale) abphodnrdtds bxy@Hio(de (OTHN) i@ td@nehg0 riHas
3.74-3.87 , 4 _
8.1 Hz, 4. \$3r7n ﬁ@ﬁéq %ﬁggh&% 'égthrfm s 335 %%B%d foddrgqﬂgsi%gg EE;‘;Y%'” %ﬁ&"gg (1&
J= 4.8 Hz, 1.9nikend IPPipssign T3rboRate Wy | adgedsOTH. BBtu(erivag |jired=fonPheury 36 room

N- (2- Hydr oxy- Le NRpé#étUﬁté?erefﬁf%W fo} 38 nhifyds! Cfra- r%etNAn‘BP(Mis &}aﬁ%{e@agﬁdj%é"%ue
288.1376; 1H N 400mhz, CDCl 3

4.54 (bs, 1H), tak;anltg) oyl JaceteteG?tp&as \Masgeé_wth Mer apdgtgmq Qrgd(qﬁer |Nq)é04, and
7.55-7.58 {sn cbhbentrate®@®b ditesa prbiilict that wds guliled By-¢hrémdtBgraphy bntflica gdiduting with
8.53-8.59 (m ﬁﬂthyl%&g}ﬁgxa%gzo give a pale yellow oil (0.013 g) ; HRMS 351.0917, M.P. 78-80°C,
Anal. calcd. for C,oHysN,0,Cl: C, 57.37; H, 3.74; N, 7.42. Found: C, 57.31; H, 3.80; N, 7.39.
EX LE

20 A solution of 2-(3-Chloro-phenoxy)-N-(2-hydroxy-2-phenyl-ethyl)-nicotinamide (0.320
grams, 0.868 mmole) and phosprorus oxychloride (0.7 mi) in toluene (10 ml) was stirred over
night. The mixture was concentrated to dryness and dissolved in methanol (10 ml) and
potassium carbonate was added. The mixture was stirred for 2 hours at room temperature and
refluxed for 30 minutes. The methanol was evaporated, and the residue taken up in ethyl

25 acetate. It was washed with water and brine, dried over Na,S0,, and concentrated to give a
product that was purified by chromatography on silica gel eluting with 1/3 ethyl acetate/hexane
to give a pale yellow oil (0.102 g). HRMS 351.0897; 'H NMR (400 MHz, CDCl,) d 4.06 (dd,

=8.1, 16.0 Hz, 1RH), 4.56 (dd, J= 10.3, 15.0 Hz, 1H), 5.66 (dd, J=8.0, 10.3 Hz, 1H), 7.24 (m,
10H), 8.8.27 (m, 2H).

30 EXAMPLE 136

To a stirred solution 2-Chloro-benzoic acid (0.228g, 1.34 mmole), 2-(4-Fluoro-
phenoxy)-pyridin-3-ylamine (0.300 grams, 1.47 mmole), and 1-hydroxybenzotriazole hydrate
(0.217 grams, 1.61 mmole) in dry dimethylformamide (10 ml) was added 1-(3-dimethylamino)-

35  propyl)-3-ethylcarbodiimide hydrochioride (0.335 grams, 1.74 mmole) and stirred over night.
The mixture was dituted with 50 ml water and extracted with ethyl acetate. The combined
organics were washed with 1N NaOH, water and brine, dried over Na,S0O,, filtered and
concentrated to give an oil that was purified by chromatography on silica. Recrystalization
from ethyl acetate/ hexane gave a solid. (0.230 g). M.P. 73-75°C; Anal. calcd. for

40  C4H4N,O,CIF: C, 63.96; H, 3.95; N, 7.85. Found: C, 63.64; H, 3.85; N, 8.41.



N- (2- Chl or o- benzyl ) - 2- (1Hi ndol - 4-yl oxy) - ni coti namide To a stirred solution
2- (I H1ndol -4-yl oxy)-nicotinic acid (0.055g, 0.216 mmole) 2: 25

chl orobenzyl am ne (0.034 granms, 0.238 nmol e), and 1-hydroxybenzotri azole
hydrate (0.035 grans, 0.259 mmole) in dry dinethylformam de (5 nml) was
added 1- ( ¥YQP##8268/| ami no) - propyl ) - 3-et hyl carbodi i ni de hydrraainiseseades (0. 054
grans, 0.281 mmole) and stirred over night. The m xture was diluted with
100 M water and extracted with ethyl acetatgp- The conbi ned organi cs were
washed with 1IN NaOH, water and brine, dried over Na2SOX4, filtered and 30
concentrated to give an oil that was purified by chromatography on silica.
Recrystalization fromethyl acetate/ hexane gave a pink/white solid. (0.053

g) 'c\i/l PC 1&652 2870CThé\ﬁahpouﬁﬁbIEkambler13f Qfa"sbre@areﬁ@co?:ﬁim Ho ti- p?oz:edd}é of]éxaﬂr%le
oun

prepar ed accor és S'%sf'{lt"fgﬁme PERAGNe °8'P° *gﬁﬁa%ﬁér g@% °§‘le?§'?$ ¢ ﬁ‘f“i’ rT(f;‘eth@tw“ of
cor respondi ng F%ﬁﬂlWéfsmet\@eohlaod 2bmwpsy/| am ne. The duration of reaction 35
was between 1 and 24 hours. EXAMPLE 158

N- ( 5- Chl or o-t hi ophen- 2-yl rrethyl)-2 1 H%%%%xy) ni coti nam de M P.
157-159cC; Anal . ca#Hg&#Acely 3 &i-tlggrogrhensxy)-pymin-3iil-atetamide-ound: C,

59.38; H 19 94; N, MB.H%-120°C; Aﬁﬁﬁcaic'é for C»yH,;N,O4F: C, 69.22; H, 4.70; N, 7.69. Found: C,
EXAMPLE 159
N- (S Acet yl - t BROBHER-72:Ni&R% hyl ) - 2- (pyri di n- 3-yl oxy) - ni coti nani de A
sol ution of EXAMPLE 138
N-[ 5- (2- Met hyl - [ 1, 3] digxol an j op | py1 i din- 3
yl oxy) - ni cot i nani de-{ o~ 6¢ Z - vipviniay: ero- R FoRnices :
nmet hyl ene chl ori deA(QiIutlmh pf V\a@-,smmo-pmhow) N(a@:rrbtoampzw aﬁamtuﬁanﬁdeew mogéﬁms The
m xture e t f h d_over
MySHA, f:Nia't% er ggé%rha%o%”geﬁt%%&’ & é)'rn%oéq’enze Sf\%nwch f" r"?O r"é & n
di et hyl et her (t0om}i was eflipga éves'ofl"gf'd (h)? murg)waslwwedZ@lr@JOB[tmne]aﬂyreAenal

calcd. for [eﬁzér]ceﬁirat&lto]a% oilF & N,
S el ExanpL ol N—% hiéh &S pdified By 8tomEB4asky &t sifR3: 2P elufihg Fitrd 29

- Hydr oxy- et hy BeNYIR W’?‘eﬁ"ﬁ’é‘imﬁj"SES("Ey??‘iﬂ!ﬁtﬁ"@t?'l‘ 6%y pihil acetelehbarpprgave

a solid (0.083 g). M.P. 180-182°C; Anal. calcd. for Cp;Hy3N,O,Cl: C, 64.48; H, 4.61; N, 11.14.

20 Found: C, 64.55; H, 4.60; N, 10.74.

The compound of Example 139 was prepared according to the procedure of Example

138 substituting the corresponding isocyanate for 1-lsocyanato-2-methoxy-benzene. The
duration of reaction was between 1 and 24 hours.

25
' M.P.121-123°C; Anal. calcd. for CH,3N,04CL C, 68.90; H, 4.43; N, 10.71. Found: C,
69.24; H, 4.52; N, 10.28.
30 N-[1-(5-Chloro-thiophen-2-yl)-ethyl]-2-(4-fluoro-phenoxy)-nicotinamide (0.750 g) was
separated on a Chiral Cel AS Column eluting with 95 % hexane/ isopropanal.
M.P. 78-80°C; Anal. calcd. for C,gH4N,O,CISF: C, 57.37; H, 3.74; N, 7.42. Found: C,
57.32; H, 3.68; N, 7.42. oy =-53.9°(C=0.2, chloroform).
The compound of Example 141 was prepared according to the procedure of Example
35 140.

EXAMPLE 141
{*+)-N-[1-{5-Chioro-thiophen-2-yl}-ethyl]-2-(4-fluoro-phenoxy)-nicotinamide
M.P. 78-80°C; Anal. calcd. for C,gH,,N,O,CISF: C, 57.37; H, 3.74; N, 7.42. Found: C,
57.31, H, 3.80; N, 7.39. agp = +52.8°(C=0.3, chloroform).




15 To a stirred suspension of

N- (5- Acetyl -t hi ophen 2-yl methyl ) -2- (pyridin-3-yloxy)- nicotinam de (0.300
grams, 0.85WAMH483%8i n met hyl ene chloride (25 nl) and tetrahy8FfBIEN§31525
m) at roomtenperature was added sodi um borohydride (.035 grans, 0.93
mmol e) and stirred for 2 hours. The m xture wast-quenched with saturated
NH4Cl (-1 m) and concentrated under reduced pressure to about 15 m. This
m xture was poured into water and extracted with ethyl 20 acetate. The
conbi ned organics were washed with water and brine, dried over MySO4,
filtered anddconcentrated to give an 0|I tmmaurlfled by

chromat ogr aphy on si Lik 6328, . : Igl oride.
Recrystalization fromethyl ace .v-‘ 2 W a.. (0.207 g).
M P. 92-94[err]C, AnAl soign cf. 2ﬂ~le@pmper@xy)emn®2¢-3 parba!dmde ND.182] .g&ims, 0.8
E%%LES&ESO 68inmble), 4SY-f-Phbhyl-dthare?t 2-di81 (0.110 grams, 0.8 mmole) and PTSA (0.005 g) in
3- (5- Phenyl - 4. 5P, HPJNIH¥ES Hflused oy 48 heums; - The LG Wk \FPoGepirated Ard purified by
sol uti on of 10V ( ehrdatogaphy on RINECIYE! elobnd With 42 HeRareldikitiy Sty t@éwéa%b@@éskmrﬂréﬁ

Loi uene (5 i ) 8 BT ICeHAChoB e AT Rt RN b i Bibne B b e -

dryness and di ss@lﬁ?e’di NIMRrteathMHp| CHC,) il 3.973@d, J-ar 7 BaiAd8), Waic@s heaat 2.7 Hz,
(0.500 g) was agde h t tur over
night. The m xtfm 924-["}35? edw)h?wéaﬁér;%seg" Z@(ﬁ’l’g@%ﬁ \H))t %é{“h - acet at e.
The conbi ned organi cﬁlwmomgﬁémmﬂlq ‘r#BV\maewrepamﬂ decordieg tothe Brdcemeroflﬁa_aﬁﬁm,
and concent §at egyt r gr-

Silica gel o ut?nq&bg*"“ﬁsa*ﬁ§°d°ksﬁﬁ‘*%9“”?%' B\ SH P Heketilie 2l 8 it of
HRVS 318.1269; epfiRVRas beywefn,! af@ﬁ@i‘syfsd 4.09 (dd J-15.1 35 Hz, 8.1 Hz,
6H), 4.57 (dd, J-151Hz 10. 3 Hz, : g14d= 10.2 Hz, 7.9 Hz, 1H),
7.09- 7.13 (m IH), 7. : : . [ 8.20-_8.22(m
1H), 8.29-8.31 (m 1¥pns=4li zphenaxy)-34-4.phenyl-[h3)jdioxolap2-yippyridine 64 (m
1H) . EXAMPLE 162 (S)Anal caled. for con,sNo:,CI HRMS 354, 0894; o = +40, 5° H NMR' (400 MHz,
3- (4-1 sopr ogy| 4cfad\ ek - 0X870l - 25¥) &7 s (B¥e) 44 s 1@;,' L3 BYBE NS, 6525
N- (1- Hydr oxy- 2- 1Bt h34 (npridid)y B.pS om,(1py Bi1d{m-1BH.y| oxy) - ni coti nam de (0. 090
grams, 0.299 mmol e) and phosphorus oxychl gy 449 M .) in toluene (5 nl)
was stirred over

2-{3-Amino-phenoxy)}-N-{2.chloro-benzyl)-nicotinamid
To a solution of 2-(3-Nitro-phenoxy)-N-(2-chloro-benzyl)-nicotinamide ( 0.530 g 1.38
25 mmole) in methanol (15 ml) and tetrahydrofuran (20 ml) was added 10% PtO, ( 0.0.50 g).
This was shaken under 35 psi hydrogen for 1 hour 40 minutes. The catalyst was removed by
filtration, and the solution was concentrated to give an oil that was purified by chromatography

on silica gel eluting with 2.5% methanol/ methylene chloride. Recrystalization from ethyl
acetate/ hexane gave crystals. (0.327 g). M.P. 101-103°C; Anal. calcd. for C,gHgN3O,Cl: C,
30 64.5; H, 4.56; N, 11.88. Found: C, 64.15; H,4.07; N,11.80.
EXAMPLE 145

N-[1-(5-Chioro-thiophen-2-yl)-ethyl}-2-(pyridin-3-yloxy)-nicotinamide(0.776 g) was
separated on a Chiral Cel AD Column eluting with 9/1 heptane/ isoPropanot to give the
35 product as an oil. Recrystaiization from ethyl acetate/ hexane gave a white solid (0.217 g).
M.P. 82-84°C; a = -51.5° (c= 0.2, CHCl,).
The compound of Example 146 was prepared according to the procedure of Example
145.
EXAMPLE 146



night. The m xture was concentrated to dryness and di ssolved in nethanol (5
m ) and potassium carbonate (0.250 g) was added. The m xture was stirred at
roomtenperature over night. The m xture was poured into water and
extracted with ethyl acetate. The conbi ned 10 organi cs were washed with
bri ne and w@s@ses8ated to gi ve a product that was purified bgr/iB9s/0o31s
chromat ography on silica gel eluting with ethyl acetate to give a colorless
oil (0.053 g). Ms mz [M] 284; a = +47.10 S¢f.no/m in nmethyl ene chloride
1H NWVR (400mhz, CDCI3) d 0.98 (dd, J=32.8 Hz, 6.6 Hz, 6H), 1.78-1.89 (m
1H, 4.12-4.19 (m 2H), 4.39-4.46 (m 1H), 7.07-7.10 (m IH), 7.31-7.34 (m
1H), 7.51-7.54 (m 1H), 8.18-8.22 (m 2H), 8. 44 8.50 (m 2H) 15

The conpound of Examgg JQBMMEEQ

Exanpl e 162 substit e corr yroxy ni cati nam

N (1- Hydr oxy-2-neth r'J 538% 49§p&;r Pdit ’ggs)yl oxy)-ni coti nam de. The
duration of reaction was between 1 and ZM_E_EXANPLE 163 (R

3-(4-isopropyl -4. 5- Ei gyg{:ﬁ oxazi%: I
HRVS 284.13915; a ==

(400mhz, CDC13) d 02-9BCllond; PYWB&YEXW-IN-U'@-G\IW thldﬁhén-z-)’ti)—&ﬁyl]inlaﬁn:(mi;ie G)l-@OD g)

‘71 %i ‘71 ::;Z E‘lﬁ‘l Vo) sepﬁra?é% o?li a‘@ﬂ rglrﬂel b&“‘bol{g%n %ﬁgr(gggth 92)79 ng_‘f h%anf ds?pa??angﬂtf%hyé
Hz, 1.2 Hz, 1I—ﬁthe"8° 5@6 eéohdJ Begwstalmaﬂoni *[quraé%hqme gave a solid (0.393 g). M.P.

(R) - 3- (4- sec- Bydaylasds; erlisbydroogxazol - 2- 1I) 2- (Pyridin-3-yioxy)-pyridine A
solution of

N- ( 1- Hydr oxymet hyl - DR&sempoundinl EXanple148,4as Rignares aseiding toipeerpradsis 4 £x3nople 20
grams, 0.400 nmmay e) and phosphorus oxychloride (400 ,|I, 4.0 nmole) in

tol uene (5 gd) was stirred over night. Twﬁi&g was concentrated to
dryness an& di ssolved in rret hanol (5 n1) SI um car bonate (0.250 g)
was added. The m xt {(11-8-(SvShioes int-B-ytoay)-N-{1-(Gichiore phene2-ylHethyll-oduct t hat
was purified bﬁ(_ﬂ% graphy on S|I|ca gel el utlng with ethyl acetate to
give a colorl ess ol 060 g).; Anal. calcd. for [err] C, 68.67;, H 6.44;

N, 14.13. Found: C, Md813®13 ’OES@GW(\P‘UK‘) 33; HRM5B 298. 1530, a = 42.9, 11.2
ng/mM in nethylene chloride, 1H NWR (400@@“ k) d 0.95 (t, J=7.3 Hz,
3H),119130(m1H) 154162(m1 yesy .7 (m 1H), 4.144.18 (m
1H), 4.25-4931 (m (BuN-2 envl-ethy cpfinamideg 35 (dd, J=

7.5 Hz, 5.0 Hz,, IH), solﬁtn&\loﬁz %n&uﬁm-ylokﬁ)wmc&u%lacid ﬁﬂzi)f@raﬂ:’:% 2 Bnridie)Sin ARiokym

2H), 8.44- 8. 581Io(ng% (?OFR\I) waéﬁeateflo reﬂ%x. After 1 hour the reaction mixture was cooled to room

temperature and concentrated under reduced pressure. The resulting residue was suspended

in tetrahydrofuran (10 ml) and added dropwise to a solution of (R)-2-hydroxy-1-phenyi
256  ethylamine (0.160 grams, 1.2 mmole) in pyridine (5§ mi) at 0°C. After 30 minutes the mixture
was warmed to room temperature, stirred at room temperature for 1 hour and concentrated to

remove pyridine. The crude product was purified by chromatography on silica gel eluting with

ethyl acetate to give a yellow oil. HRMS 336,1324; « = +63.9° 12.3 mg/m! in methylene
chloride. 'H NMR (400mhz, CDCl,) d 2.76 (bs, 1H), 3.95-4.02 (m, 2H), 5.31-5.36 (m, 1H),
30 7.16-7.40 (m, 1H), 8.19 (dd, J=2.1 Hz, 4.8 Hz, 1H), 8.48-8.61 (m, 4H).
EXAMPLE 150

A solution of (R)-N-(2-Hydroxy-2-phenyl-ethyl)-2-(pyridin-3-yloxy)-nicotinamide

{0.050 grams, 0.16 mmole) and phosphorus oxychloride (150 pl, 1.6 mmole) in toluene (10 ml)

35 was stirred over night. The mixture was concentrated to dryness and dissoived in methanol
{10 mb) and potassium carbonate (250 mi) was added. The mixture was stirred for 24 hours at

room temperature. The methanol was evaporated, and the residue taken up in ethyi acetate.

it was washed with water and brine, dried over Na,SO,, and concentrated to give a product

that was purified by chromatography on silica gel eluting with 1/1 ethyl acetate/hexane to give

40  a colorless oil (0.020 g). HRMS 318.1227; « = +21.2° ,9.5 mg/ml in methylene chlioride. 'H



5- ({[2- (4- Fl uor o- phenoxy) - pyri di ne- 3- car bonyl | - am nol-methyl)-1 Hindol e- 2-
carboxylic acid -137- 5 A sol ution of

5- ({12- (4- Fl uor o- phenoxy) - pyri di ne- 3-carbonyl ] -am no) - net hyl )-1 Hi ndol e-
2-carboxylic acid ethyl ester (0.043 grans, 0.099 mole) in IN sodium

hydr oxi deMaP8#826%1 |, 0. 25 mmol e) and ethanol (5 nml) was ref PGXEBIHWB15Q
hours. The m xture was concentrated under reduced pressure to dryness and
di ssolved in water (2 m). The mxture was ae3-dified with 2 N hydrochloric
acid giving a white solid which was isolated by filtration (0.032 g). MP.
10 236-238; Anal. calcd. for [err] C 65.18; H 3.98; N, 10.37. Found: C
65.12; H, 4.08; N, 10.20, EXAMPLE 166

(R) - 3- (4- Phen}iMR] (20Biidti OROL)d4.24 Y| J=823 KRYIH),04. 88 @dYi=88)Hz, PYRIHE, MR) A@qhdﬂtion

f 2- d
T (R 1 Phory ) SEn0 By 8. 707 aE R Bh 2L fhoati ?E’fgn-dﬂéwg%"@@?oos
g) in toluene®)-m) was refluxed over night. The mixture was concentr at ed

under reduced presgpy @orr?b@ﬁt'ndcﬁf %§Q‘h;¥@ @51' Wak Bljayére@&%&g%g to t-ll;g Bl cﬂ:?é%f?g?ﬁﬁlé €

washed with sat'd bicarb and brine, dried over
chr omat ogr aphPbHbsiityting dhe farrespopdingay gy Ricatinispiss,for @ ikR- HVGTOQY"@@"QW@W%W
oi | . (m xuar e2-pdyrigih-3-yoRg)-ridoamnidd MSdBtibn 2R tioRwas behechOl shd24Mpurd 1 N

met hyl ene chl oride; 1H 20 NVR (400mhz, d 3.934.00 (m 1 H), 4.42
(dd, J= 7.9 Hz, 70Hz,,1/2H) 45646%%%%“ H),525530(m1H)

6.39 (s, 1/2H, 6. @ y 26-2(y1)-2-(Piflici
7.49-7.55 (m 1H), 1 5
Exanpl es 167- 169 V\Erﬁ"e"g%ﬂg%%e%‘ acf?'(;%od?ﬁz TR %‘e 88%5‘)"?%"6 q"m"lﬂ@“%

substituting Gﬁ@la)cd)r‘iri?ésipdﬁ&iﬂlhg thi)o#.83 (dﬂ J{R)Z-Hz- Btﬁdﬁylmgtmudd V=20.2liHa) 8.1 The

25 dur ayk onypf {4 h
(2 a0 (4 B aniflrH) T3k Sk 3R, PRt 108 2 e £ e NG R 0 80 gm.
calcd. for [e *ﬁ)] C, 71. 24 H 5.03; N 8.74. Found: C, 71.02; H, 5.32; N

8.03; a = -48.8[err] 12.8 ng/m in rrethywrlde 1H NI\/R(400rrhz
CDCl 3) d 3.90-4.00 .

A solution 2-(Pyridin-3-yloxy)-nicotinic acid (0.500 g)in thionyl chloride (10 ml) was
20 refluxed for 1 hour. The mixture was concentrated to dryness, dissolved in 10 ml
tetrahydrofuran and used immediately. To a solution of (S)-2-phenylglycinol (0.190 grams, 1.4
mmole) in dry pyridine (6 ml) at 0°C was added a solution of 2-(3-pyridin-3-yloxy)-nicotinoyl
chloride (.325 grams, 1.4 mmole) in tetrahydrofuran (5 ml) and pyridine (5 mil), stirred at 0°C
for 30 minutes and allowed to warm to room temperature over night The mixture was
25 concentrated under reduced pressure and concentrated to a crude product that was purified
by chromatography on silica gel eluting with 1:1 ethyl acetate/hexane to give a colorless oil.
HRMS 336.1358; o = -69.2° ¢=6.2 mg/mi in methylene chloride; 'H NMR (400mhz, CDCl,) d
2.77 (bs, 1H), 3.98-4.08 (m, 2H), 5.31-5.36 (m, 1H), 7.14-7.40 (m, 7H), 7.57-7.60 (m, 1H),
8.19 (dd, J= 1.9 Hz, 4.8 Hz, 1H), 8.44-8.61 (m, 4H).
30 The compounds of Examples 153-156 were prepared according to the procedure of
Example 152 substituting the corresponding amine for (S)-2-phenylglycinol. The duration of
reaction was between 1 and 24 hours.

EXAMPLE 153

35 HRMS 302.15050; o = +6.1° ,8.7 mg/ml in methylene chioride. '"H NMR (400mhz,
CDCl,) d 1.00 (dd, J=14.9 Hz, 6.8 Hz, 6H), 1.98-2.07 (m, 1H), 2.99 (bs, 1H), 3.73-3.83 (m,
2H), 4.01-4.11 (m, 1H), 7.18-7.24 (m, 1H), 7.38.7.42 (m, 1H), 7.55-7.58 (m, 1H), 7.98 (d,
J=6.6 Hz, 1H), 8.18 (dd, J=4.8 Hz, 2.1 Hz, 1H), 8.52-8.62 (m, 3H).
EXAMPLE 154



30 1H), 4.42 (dd, J= 7.9 Hz, 7.1 Hz, 1/2H), 4.56-4.58 (m 1/2H),
5.20-5.28 (m 1H), 6.40 (s, 1/2H), 6.57 (s, 1/2H), 7.08-7.12 (m 1H),
7.32-7.41 (m 6H), 7.53-7.55 (m IH), 8.10-8.15 (m 2H). 8.44-8.54 (m 2H).
EXAMPLE 168 (S)-3-[4-(2-Chloro-phenyl)-[1

. 31di oxolw0-9845468 - 2- (Pyri di n- 3-yl oxy) - pyri di ne 35 pé&rvaog/oeabscd. for
[err] HRMS 355.0864; a = +55.5 12.1 ng/m in nethylene chloride; '"H NWVR
(400mhz, CDC13) d 3.80-3.96 (m IH), 4.56-446Q (m 1/2H), 4.78-4.82 (m
1/2H), 5.58-5.62 (m 1H), 6.39 (s, 1/2H), 6.53 (s, 1/2H), 7.11-7.15 (m
1H), 7.20-7.38 (m 5H), 7.53-7.60 (m 1H), 8.06-8.18 (m 2H). 8.44-8.54 (m
2H) . EXAMPLE 169 -138- 5

(R) - 3-[ - 4d2- Chl or ogpne b "; ofh Vel-3-Cli Ve yridi ne
M xture of cis andHé&'gns |sorrers f err] . 32; H. 4.26;
N, 7.90. Found: C 32 1fl754?‘21263 10‘}‘ W“"@mefhﬁ‘i.el@“%ezﬁwﬂm (4pgmnz,

g}gtzhyl eng gglongg)ed 1OH(NVR=(4@91‘[1’&8 Hﬁm@l)gz)oa:lzaz 8§8Md3 .09 ts811), Bz5-3/783 iz
1/2 H. 4. 80 %@ “ﬂ"‘ % @ EE" 761327%‘"‘- 1}@ 1«1)’_97%1 Es’sgst‘fﬁsmﬁ) . 35 g" 39
(s, 1/2H) 6. 5‘-558(&2, 141), 8-47-8.18 (t0-1H), BAB(8J3 (iri-ipH), 8.52-867 (1B8IH)M 4H), 7.55-7.68
(m 2H), §06- 8.18 (m 2H). 8.45-8.55 %XAM,ISEXAI\/PLE 170
2[2(Pyr|d|n3ylox yrldn-3 - 3-oxa- I-aza-spiror4 4]non1-eneA
sol ution of (S} d efhyl-2 [)-2-{pyridin-3

N- (1- Hydr oxymet hylHﬂmslsa@a@éwloo 2T0(8I9Wd@h@n@w}r@fﬁy&né‘blﬂ&hbnmm @@erﬁﬁé 15
de in

0.144 |
g'[ ?;nr;ed over ?\‘Pﬁ'ﬁt‘go Theé %ﬁt“gr% :/J\fgggoézﬁ‘c?eﬁ%%l atled: 11501 %Tr(yhégb 1f§ﬁd &9 (§‘56'I*k'ed
in n'etPanoI d(ﬁurh)smﬁdmpizasws,lr‘mparm?wt @, \aR$ eakdeds (n ey rgure wasH),
concentra iV ru [a on
cTea gerf e 81 g £ P it et Zer 1S @1“’3@@”@@#?3& B B R
206. 1417, ' H MR YHOOKNS.53 GDOARE.6E8E3656-H) 74 (m 4H), 1.86-1.91 (m 2H),
1.96-2.03 (m 20 2H). 4.25 (s, 2H), 7. 4d= 7.5 Hz, 5.0 Hz, 1H),

7.32 (dd, J= 8.3 Hz, 4.8 Hz, IH), 7.51-T H, 8. 15- 8. 22 (m 2H).
8.43-8.50 (m 2H). H -1,1-dimeth hyt)-2 ridin-3-yt

HRMS 288.1376; 'H NMR (400mhz, CDCly) d 1.41 (s, 6H), 3.70 (d, J=5.6 Hz, 2H),
20  4.54 (bs, 1H), 7.19 (dd, J= 6.6 Hz, 4.8 Hz, 1H), 7.39-7.42 (m, 1H), 7.55-7.58 (m, 1H) 7.94 (bs,
1H), 8.18 (dd, J= 4.8 Hz, 2.1 Hz,, 1H), 8.53-8.59 (m, 3H).
EXAMPLE 157

N-{2-Chloro-benzyi)-2-{1H-indol-4-yloxy)-nicotinamide

To a stirred solution 2-(1H-Indol-4-yloxy)-nicotinic acid (0.065g, 0.216 mmole) 2-
25  chlorobenzylamine (0.034 grams, 0.238 mmole), and 1-hydroxybenzotriazole hydrate (0.035
grams, 0.259 mmole) in dry dimethylformamide (5 ml) was added 1-(3-dimethylamino)-propyl)-
3-ethylcarbodiimide hydrochloride (0.054 grams, 0.281 mmole) and stirred over night. The
mixture was diluted with 100 ml water and extracted with ethy! acetate. The combined
organics were washed with 1N NaOH, water and brine, dried over Na,SO,, filtered and
30 concentrated to give an oil that was purified by chromatography on silica. Recrystalization
from ethyl acetate/ hexane gave a pink/white sofid. (0.053 g). M.P. 185-187°C; Anal. calcd.
for C,4HsNsO,Cl: C, 66.76; H, 4.27; N, 11.12. Found: C, 66.42; H, 4.14; N, 10.95.
The compound of Example 158 was prepared according to the procedure of Example
157 substituting the corresponding amine for 2-chlorobenzylamine. The duration of reaction
35 was between 1 and 24 hours.
EXAMPLE 158
N-{5-Chloro-thiophen-2-yimethy!)-2-{1H-indol-4-yloxy}-nicotinamide
M.P. 157-159°C; Anal. calcd. for CgH,N3O,CIS: C, 59.45; H, 3.68; N, 10.8. Found: C,
59.38; H, 3.94; N, 10.95,




EXAMPLE 171 N- Propyl -2-(pyridin-3-yloxy)-nicotinamde To a sol ution of
2-(pyridin-3-yloxy)-nicotinic acid (0.100 g 0.462 mmole), BOP (0.205 25
grans, 0.463 mmvle) and DI EA (0.242 I d) in dimethylformam de (5 m) was
added n-propyl amne (40 gl, 0.486 mvle) and stirred for 4 hours at room
t enper at uw®.98/5268r eact i on was quenched with 10 gi water and®CFAB&OBE] Wit h
ethyl acetate. The conbi ned organics were washed with alternating portions
of 5% citric acid and sat'd bicarb, dried aygse Na2SO4, filtered and
concentrated to a product which was purified by chromatography on silica
gel eluting wwth 30 diethyl ether to give a white crystalline solid (
0.068 g). MP. 55-56C, 'H NWR (400nmhz, CDC13) d 0.98 (t, J= 7.3 Hz, 3H),
1.61-1.70 §m 2H), 3.45-3.50 (m 2H), 7&&1@ 7.5 Hz, 4.8 Hz, 1H),
7.38-7.41 (m IH,, 7. 52-7 7 .16 (dd, J= 4.8 Hz,
2.1 Hz, 1 H), 8.5288xHSehionng ‘ PLeamER7_ 132 were
pr epar ed accor di ngAt somﬁm pmfod@ﬁb{EMeﬂfyl-[SB]duoxaaml)mxdpﬁén-Swh&chyl]-ut(pyigqnt:-he
correspondln f on
bet ween | and I% ﬂgtﬁipérﬂldﬁ%ﬁgl_ﬁxt%grnygr%chlorlzeachfﬁ@%|)%Rd %eth'&lféﬁg Eﬂlonde%ml)
N- | sopr opyl - 2wéspstintedi at-reony Itermpeyature cyer pighti dehe mixtute3@as §xtracted with chidebfdiiR
(7 430$Z @PC' @&sh@d ilwt%a(e@' dnlza o@er‘lMé'g@H) ﬁl@red éhd%%ﬂcé’nﬁ e @h@ 2 s%udl&h(cﬁq,fié]-
B. 16 (dd, J W‘U@t in dzefflV' ﬁﬁ‘ef PH;'V@ B viie 80'6'2(0(4ﬁ° SH @R?x@@fté A, caicd for
N- | sobut yl - ﬁwwss Sothexy)aa8 ROf1gvardAe d.@o.09; H, 425 AnAles. cal cd. for
[err] 1HN|\/R( 0 CDC13) d 0.97 (d, J= 6.6 Hz, 6H). 1.71-1.95 (m 1H),
3.35 (dd, J= 6.6 Hz, 58Hz 2H) 719(W8H2 4.8 Hz, 1H), 7.309-
742 (m 1H) 753 5- = : v & it 319
IVPLE

bz, 1H), ?5 52-8. 63T(§ rg s?rl_gd suspension o} N-(5-Acetyl-thiophen-2-ylmethyl)-2-(pyridin-3-yloxy)-
nicotinamide (0.300 grams, 0.85 mmole) in methylene chloride (25 ml) and tetrahydrofuran (25

mi) at room temperature was added sodium borohydride (.035 grams, 0.93 mmole) and stirred
for 2 hours. The mixture was quenched with saturated NH,CI (~1 ml) and concentrated under
reduced pressure to about 15 ml, This mixture was poured into water and exiracted with ethyl

20 acetate. The combined organics were washed with water and brine, dried over MgSQ,, filtered
and concentrated to give an oil that was purified by chromatography on sifica eluting with 5%
methanol/ methylene chioride. Recrystalization from ethy! acetate/ hexane gave a white solid.
(0.207 g).. M.P. 92-94°C; Anal. calcd. for CgH,;N30,S: C, 60.83; H, 4.82; N, 11.82. Found: C,
60.68; H, 4.77; N, 11.89.

25

A solution of N-(2-Hydroxy-2-phenyl-ethyl)-2-(pyridin-3-yloxy)-nicotinamide (0.450
grams, 1.3 mmole) and phosphorus oxychloride (1.25 ml, 13 mmole) in toluene (5 ml) was
stirred over night. The mixture was concentrated to dryness and dissolved in methanol (5 mi)

30 and potassium carbonate (0.500 g) was added. The mixture was stirred at room temperature
over night. The mixture was poured into water and extracted with ethyl acetate. The

combined organics were washed with water and brine, dried over Na,SO,, and concentrated

to give an oil that was purified by chromatography on silica gel eluting with ethy! acetate to
give a colorless oil (0.042 g). HRMS 318.1269; 'H NMR (400mhz, CDCl,) d 4.09 (dd, J=15.1
35 Hz,8.1 Hz, 6H), 4.57 (dd, J= 15.1Hz, 10.3 Hz, 1H), 5.67 (dd, J= 10.2 Hz, 7.9 Hz, 1H), 7.09-
7.13 (m, 1H), 7.32-7.39 (m, 6H), 7.54-7.57 (m, 1H), 8.20-8.22 (m, 1H), 8.29-8.31 (m, 1H), 8.46
(dd, J= 4.6 Hz, 1.0 Hz, 1H), 8.61-8.64 (m, 1H).
EXAMPLE 162




15 N Butyl - 2- (pyridi n-3-yl oxy)-ni coti nam de M P. 55-56C, Anal.
calcd. for [err] "H NWR (400mhz, CDCI3) d 0.93 (t, J= 7.5 Hz, 3H),
1.37-1.44 (m 2H), 1.57-1.65 (m 2H), 3.48-3.53 (m 2H), 7.16-7.19 (m 1H),
7.38- 7.42 (m 1H), 7.52-7.55 (m 1H), 7.70 (bs, IH), 8.15 (dd, J= 4.8 Hz,
1.9 Hz, 1wQ)9s/482681-8.63 (in, 3H). 20 PCT/IB98/00315
EXAMPLE 175 N-Pentyl -2-(pyridin-3-yloxy)-nicotinam de MP. 61-62C, Anal.
calcd. for [err] C 67.32 H 6.71, N, 14.7243do0und: C, 67.52; H, 6.88; N,
14. 23 EXAMPLE 176 25
(S)-N-sec-Butyl-2-(pyridin-3-yioxy)-nicotinam de MP. 64-65C, Anal. cal cd.
for [err] C 66.40 H, 6.32; N, 15.49. Found: C, 66.66; H 6.48;, N, 14.89. a
= +9.0[errg 10.9 ”ﬂ/sﬁhtldnnofmhmjlﬁﬂﬁy jS'rllé?l{y'l H%pyl)%g@@ H64y)- mcotlnamlde éo 090
(R -N-sec-Butyl -2-( I n- 3- Qﬂx-nlco i nani d 0
Anal . cal cd. $8Ms [%é)%\é]m’t‘?'e)@@d Bbpsphorgs aychlegide {50 ) inpejusng.: (5 o) "G’?Siﬂlec‘ *l“fe'
g. ?;y 'Nd' 14.37|Q?ma Fhe Bixthfe Wds onméhtﬁ’éted 1) a@héh)slamﬂemssblv@d lnrdmthEﬁ%Nﬁ’kﬁ) ifd
- ridin- 0X y. ni cotina 196-197C,
Anal . cal cd. %é‘r‘iafb%ﬁate @6%@?9? &as ﬂ&{}é Hﬁ mitre s sg'lés(ﬂiﬂ roqm tegugera&;ge4q\1§5; H,
4.30; N 14. lﬂjghtEXAMﬁiDEuré%Bs Do(rBy intadwateBand extragted\wittl ethyl acetate. The combined
- sul f anoyl 4 pi i Dz 4- thyl )= ni cotj ) ) - ; u@v& 382.
EXAMPLE 1@% &Sﬁﬂic%o\?eré \I\)égﬁg% \mﬁ er{]_@ (aTQ c'onéaeWrggd M Eve ;6p$od]u§t6t§at riﬁgc? b}
H- | ndol 4- y| meghigmatogranhip ep silitarpeBelyting with ethyl@oethta dngivica saiqrless|Bl40.9359)eMB ez
Anal . cal cd. hQf28£%1d +47:1°695 mhtlin MheffiendbnickBe B NMRAUBSRHzCCDCL,) d 0,98 (dd,
J=32.8 Hz, 6.6 Hz, 6H), 1.78-1.89 (m, 1H), 4.12-4.19 (m, 2H), 4.39-4.46 (m, 1H), 7.07-7.10
(m, 1H), 7.31-7.34 (m, 1H), 7.51-7.54 (m, 1H), 8.18-8.22 (m, 2H), 8.44-8.50 (m, 2H).
15 The compound of Example 163 was prepared according to the procedure of Example

162 substituting the corresponding hydroxy nicatinamide for N-(1-Hydroxy-2-methyl-propyl)-2-

{pyridin-3-yloxy)-nicotinamide. The duration of reaction was between 1 and 24 hours,
EXAMPLE 163

20 HRMS 284.13915; o =-52.7° ,10.0 mg/mi in methylene chioride. '"H NMR (400mhz,
CDCl;) d 0.98 (dd, J=32.8 Hz, 6.6 Hz, 6H), 1.86-1.92 (m, 1H), 4.12-4.19 (m, 2H), 4.39-4.45
(m, 1H), 7.08 (dd, J= 7.5 Hz, 4.8 Hz, 1H), 7.31-7.34 (m, 1H), 7.51-7.5 (m, 1H), 8.18-8.22 (m,
2H), 8.44 (dd, J= 4.6 Hz, 1.2 Hz, 1H), 8.50 (d, J= 2.7 Hz, 1H).
EXAMPLE 164
25 {R)-3-{4-sec-Butyl-4,5-dihydro-oxazoi-2-yi)-2-(Pyridin-3-yioxy)-pyridine
A solution of N-(1-Hydroxymethyl-2-methyl-butyl)-2-(pyridin-3-yloxy)-nicotinamide

(0.120 grams, 0.400 mmole) and phosphorus oxychloride (400 ul, 4.0 mmole) in toluene (5 ml)
was stirred over night. The mixture was concentrated to dryness and dissolved in methanol (5
mi) and potassium carbonate (0.250 g) was added. The mixture was concentrated to give a
30 crude product that was purified by chromatography on silica gel eluting with ethyt acetate to
give a colorless oil (0.060 g). ; Anal. calcd. for C;;H,sN;O,: C, 68.67; H,6.44; N, 14.13. Found:
C, 68.28: H, 6.82: N, 13.33; HRMS 298.1530; a = -42.9°, 11.2 mg/ml in methylene chloride, H
NMR (400mhz, CDCl,) d 0.95 (t, J=7.3 Hz, 3H), 1.19-1.30 (m, 1H), 1.54-1.62 (m, 1H), 1.71-
1.77 (m, 1H), 4.14-4.18 (m, 1H), 4.25-4.31 (m, 1H), 4.40 (dd, J= 9.8 Hz, 7.1 Hz,, 1H), 7.08
35 (dd, J= 7.5 Hz, 5.0 Hz,, 1H), 7.31-7.35 (m, 1H), 7.51-7.54 (m, 1H), 8.18-8.22 (m, 2H), 8.44-
8.50 (m. 2H).
EXAMPLE 165
5-({[2-{4-Fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-methyi)-1H-indole-2-
carboxylic acid




69.45; H 4.63; N, 16.15. EXAMPLE 181

N- Pyri di n-2-yl met hyl - 2- (pyri di n- 3-yol xy) - ni coti nam de 10 M P.
118-119[err]C, Anal. calcd. for [err] C 66.66 H 4.61; N, 18.29. Found: C
66.24; H 4.58; N, 18.21. EXAMPLE 182

N- Benzo[ wo3gdsmsol - 5- yl net hyl - 2- (pyri di n- 3- VI oxy) - ni cot i n®TABSSH0BLS
130-131[err]C Anal. calcd. for [err] C 65.32; H 4.33; N, 12.03. Found:

C, 15 64.62; H 4.14, N, 11.87. EXAWPLE 483 N-[4-(1 -Hydroxy-1

-nmet hyl - et hyl ) - benzyl | - 2- (3-t nfl uoronet hyl - phenoxy) - nicoti nam de To a
stirred solution 2-(3-Trifluoronethyl-phenoxy)-nicotinic acid (0.31 1g, 1.1
nmol e) 20 2- (4- Am nonet hyl - phenyl ) - propan-2-ol (0. 200 grans, 1.21

nmole), gnd 1- Af&mﬁ&mbﬁr@mmm&pﬁ@oﬂwwm@ -%EartohR)-FhindEmetty) 3Ri-ingBn-€) i n
dry di et hyl f or mam d

1 3 met by PERPRBJS 576 SYh esler LE T WEPB AR EEeH) dRGEHCEY e GFmy o,
1.43 mmlje) ?Jd r?ﬁ%lé)raeﬂ athembl (|5| rglhwfs Teflexed fot @rheunsa sThei rigtuedwas tdmcé]ﬁr@temh |
t ex cte e , 0 e
W th water - atEebFest nifhedls 1 gaeRBkRpsdus i BARE DAt TRERLER: B g e0
give an oil wimg Ma/squsupmq‘ dcistdgiving @ Whitsedlio yhish s salatsq oy @Ha@"dﬂph%;gm% 4%

th |/ P (123 G
et hano ( &gfg@gﬂﬁg%*%%ﬁ QP(S: n,sgl%ﬁ é 6501%WH 3(9@ ﬁ% ) Fo%Wd e, 633’r2 ﬂ[?bé]
m, 8.02 (1 M,1%30. 8.20 (1 H m, 8. 64 (1 H rr) The corrpound of Exanpl e

184 was prepared according to the proce xgﬂp%g@arrpl e 30 183
substituting the correshondl ng

2- (4- Am nomet hyl - gHeh i e~ I8 i on was bet ween
1 and 24 hOUF s. EXAMRtit df&fl(Pyndln-S-yloxy) pyrldme-3 carbaldehyde (0.150 grams, 0.75 mmole),

(20! 90 HETE 20 0SB PR b P (IR P o, o,
58.89; H, 3. &M wad rebux@d ovEDUHIPL Hhe Bixture was concentrated under reduced pressure and
2- (2- Cnl or o- gheRvdy)i Mni2ebas! ik Brgdnid R&UIaONdd inafis bibdro BFEHARBT @R over
Na,SO, and purified by chromatography on silica gel eluting with diethy! ether to give a yellow
oil. (mixture of cis and trans) HRMS 321.1260; o« = -46.3° 9.2 mg/ml in methylene chloride; 'H
20  NMR (400mhz, CDCly) d 3.93-4.00 (m, 1H), 4.42 (dd, J=7.9 Hz, 7.0 Hz,, 1/2 H), 4.56-4.60 (m,
1/2H), 5.25-5.30 (m, 1H), 6.39 (s, 1/2H), 6.56 (s, 1/2H), 7.10-7.12 (m, 1H), 7.30-7.40 (m, 6H),
7.49-7.55 (m, 1H), 8.02-8.16 (m, 2H), 8.43-8.52 (m, 2H).
The compounds of Examples 167-169 were prepared according to the procedure of
Example 166 substituting the corresponding diol for (R)-1-Phenyl-ethane-1 2-diol. The

25  duration of reaction was between 1 and 24 hours.
X 67

Anal. calcd. for CigHigN,O3: C, 71.24; H, 5.03; N, 8.74. Found: C, 71.02; H, 5.32; N,

8.03; a = -48.8° 12.8 mg/ml in methylene chloride; 'H NMR (400mhz, CDCl,) d 3.90-4.00 (m,

30 1H), 4.42 (dd, J= 7.9 Hz, 7.1 Hz, 1/2H), 4.56-4.58 (m, 1/2H), 5.20-5.28 (m, 1H), 6.40 (s, 1/2H),

6.57 (s, 1/2H), 7.08-7.12 (m, 1H), 7.32-7.41 (m, 6H), 7.53-7.55 (m, 1H), 8.10-8.15 (m, 2H).
8.44-8.54 (m, 2H).

EXAMPLE 168

35 Anal. calcd. for CygH45N,04Cl; HRMS 355.0864; o = +55.5° 12.1 mg/ml in methylene
chioride: "TH NMR (400mhz, CDCl,) d 3.80-3.96 (m, 1H), 4.56-4.60 (m, 1/2H), 4.78-4.82 (m,
1/2H), 5.58-5.62 (m, 1H), 6.39 (s, 1/2H), 6.53 (s, 1/2H), 7.11-7.15 (m, 1H), 7.20-7.38 (m, 5H),
7.53-7.60 (m, 1H), 8.06-8.18 (m, 2H). 8.44-8.54 (m, 2H).

EXAMPLE 169



To a stirred solution 2-chloro-benzoic acid (0.200g, 1.17 mol e),
2-(Pyridin-3-yloxy)- pyridin-3-ylamne (0.239 grans, 1.28 nmmole), and

1- hydr oxybenzotri azol e hydrate (0.190 40 grans, 1.40 nmole) in dry

di met hyl formam de (15 m ) was added 2-di et hyl am noet hyl chloride -141- 5
hydr ochl owodsrag@s 2929, 1.52 mmol e) and stirred over the woeleisds/o0Bne

m xture was diluted wwth 200 m water and extracted with ethyl acetate. The
conbi ned organi cs were washed with 1N NaCH_4yRter and brine, dried over
Na2SO4, filtered and concentrated to give an oil that was purified by
chromat ography on silica. Recrystalization fromethyl acetate/ hexane gave
a solid. (0.093 g). MP. 137- 139[err]C Anal calcd for [err] C 63.63; H,
4.15; N, 12.37. 10¢ry.3b@iigi 3% : 3 (PirdinS-vicky Epsriround of

Exanpl e 186 was prepared oc dur
substituting the cMP‘F%%ﬁcﬁ?oﬁ"Hd'aE%g%Wl Anal. &@F‘H ‘Eb&eﬂq%%”%ﬂgﬁz@ i426ali d.
The duration pho.lreasd: Coe4 3RS, had,we 721y arsl. 240 honyrsl.in mXhiBhechldbite; 15 NMR

2-4- Acet yl - ph 0 | I

2 St PRl RACi bR L PPN Sol ks PESLARE. b,
in). EXAVPLE 487 (@ (:380fHz0F 8-Hzh ity ¥ 80K J= B.5 Hz, 6.4 Hz, 1/2 H), 5.58-5.62 (m, 1H),
- hydr ox me - I I J-p I

25" ohl oF B DR P RS Dt T 08 I e Ba(et a5 70 o AN .00
Anmi nonet hyl - pBéd{n, 2Hp 8ASHEAMpRHY 0. 200 grans, 1.21 nnDIe) and

1- hydr oxybenzotri azol e hydrate (0.178 gr g nmole) in dry

di methyl formam de (15 m) was added 1- ( .

di met hyl ami no) - pr o4 EY8a, i3y

idigyed HOXATs LR DeBE/S grans, 1.43
mﬂd)l e) and S; irr edAQmﬁormfgh(m Hylihﬁyrﬁatw;nwampw)-d(dyuﬂuedywmcamﬁmme (mmzer
and extracted w he co 5 UBL &
water, IN' §od9’ﬁWPh9/§440§‘P’8@ )3 p'l?PPrI?é”s e\4t ‘H' S\Pef g SThEE St"\f%lsmgﬁé" tand
concentrat ed Tiee gixtee aas obricebtraddd tovaisynpss arfd diskolygd inhmethartob(fr mi) lapd patassiund ca
eluting with 6%
M P. 57-59[ er ?e] %fmakhﬁ%lqdld Ldé%Ix FEe\tlgsle ﬁéé&gﬁg%f?) g@)e\éecrlfde%?ddhg thalt Q/agg@ﬂf goun
C, 67.15; H By %omwogr@pmzon sifitreget efuting il eBy! acRigier? aive Byeliy Sl (1923 @)-iR
according to b4 At OCPRMRIIEImHE}BDBLE 1.65-1.74 (m, 4H), 1.86-1.81 (m, 2H), 1.96-2.03 (m,

20 2H), 4.25 (s, 2H), 7.08 (dd, J= 7.5 Hz, 5.0 Hz, 1H}, 7.32 (dd, J= 8.3 Hz, 4.8 Hz, 1H), 7.51-7.54
(m, 1H), 8.15-8.22 (m, 2H), 8.43-8.50 (m, 2H).
E 171
N-Propyl-2-{pyridin-3-yloxy)-nicotinamide
To a solution of 2-(pyridin-3-yloxy)-nicotinic acid (0.100 g 0.462 mmole), BOP (0.205
25 grams, 0.463 mmole) and DIEA (0.242 pi) in dimethylformamide (5 mi) was added n-propy!
amine (40 nl, 0.486 mmole) and stirred for 4 hours at room temperature. The reaction was
quenched with 10 ul water and extracted with ethyl acetate. The combined organics were
washed with alternating portions of 5% citric acid and sat'd bicarb, dried over Na,SO,, filtered
and concentrated to a product which was purified by chromatography on silica gel eluting with
30 diethyl ether to give a white crystalliine solid ( 0.068 g). M.P. 55-56°C; 'H NMR (400mhz,
CDCl,) d 0.98 (t, J= 7.3 Hz, 3H), 1.81-1.70 (m, 2H), 3.45-3.50 (m, 2H), 7.19 (dd, J= 7.5 Hz,
4.8 Hz, 1H), 7.38-7.41 (m, 1H), 7.52-7.55 (m, 1H), 7.72 (bs, 1H), 8.16 (dd, J= 4.8 Hz, 2.1 Hz,
1H), 8.52-8.63 (m, 3H).
The compounds of Examples 177-182 were prepared according to the procedure of
35 Example 171 substituting the corresponding amine for n-propyl amine. The duration of

reaction was between 1 and 24 hours.
EXAMPLE 172




18B substituting the correspondi ng am ne

for 2- (4- Am nonet hyl - phenyl ) - propan-2-ol. The 30 duration of reaction was
between | and 3 hours. EXAMPLE 189

N- ( 2- Chl or 0- benzyl ) - 2- (3-chl or o- phenoxy) - ni coti nam de M P. 126-128[err]C,
Anal . cal P46 err] C, 61.14; H, 3.78; N, 7.51. Found: @CTABIHN31H,
3.73; N, 7.51. 35 EXAMPLE 190
(S)-2(4-f2-[2-(4-Fl uoro-phenoxy)-pyridin-3-ysb-[1

. 31di oxol an- 4-yl } - phenyl )- propan-2-ol To a solution of
(S)-4-{2-[2-(4-Fl uoro-phenoxy)-pyridin-3-yl]-t1, 3]di oxol an-4-yl)- benzoic
acid ethyl ester (0.085 grans, 0.2 mmole) in tetrahydrofuran (5 nl) at
-780C 1.4 B 40  méghydR (dobmhz/o00ON) ditet iyl s=at.h Bz, o6 49-434 (nD) 16), 7Bl (8d, Jeas

added dropw s St rred
2t S78C for o0 TiArd bR el SN EDA. (oSopLrTI eq%‘ia@n%

sat'd NH4CI arﬁd Hex ttHR 8588 62i(tnh3Ht hyl acet ate. The conbi ned organi cs vvere
washed with water and brine, dried over gg%%ﬁthered and concentrated to
an oil which was purified b chromatorapy ica eluting with 1/4

et hyl acetate/ hex@8OREYiE-\p} YI-E

il :otipamide (0. 45 g); Anal. calcd. for
[err] C 69 86 H, Aﬁalﬁéalcd\',for?c%, BQUHONMQ Z&nﬁ? cd& d %976%12% 8- z36i11i "H
NMR (400mhz,

)
H, 4.54-4. 581(7rh1 gf/ (&, |1b") 3&? éid 5’“9&5 '('%n5 31'#5 2”6 73‘79 ((’%i_\? =11-&Hg., 4%“551 .39
1/ 2H), 6. 98- 77132 (hmH)5t3-7.86 &4~ 1H).3676((B3, 128,16 {dd} 4= 4.852, { OHz2HH), 8. 57‘2-@@3&; 16
(m 2H). The éﬁgpounds of Exanples 191-192 were prepared according to the
procedure of |l e 190 substituting the corresponding ester for of

(S)-4-(2-[2-(4- Fluoro phenoxy)- 15 EXAMPLE 174
Pg;lcsl: (r)]n3wals] bétlmg]é*ﬁé!fq—w QE&!EE !ny:J, :;!oﬂﬁﬂkg"“ i d et hyl ester. The duration of
ci s- (R) - 2- (4-{ 2- F2M B-55t568¢; dAnpheatesi foy prlnstthJ'BNMR](‘l({Oth CDCly) d 0.93 (t, J=7.5
. 31di oxol an- 44yl 3rPhenylas-(mPBAP L7243 (m, 2H), 3.48-3.53 (m, 2H), 7.16-7.19 (m, 1H), 7.38-
7.42 (m, 1H), 7.52-7.55 (m, 1H), 7.70 (bs, 1H), 8.15 (dd, J= 4.8 Hz, 1.9 Hz, 1H), 8.51-8.63 (m,
3H).
20 XA 75
N-Pentyl-2-(pyridin-3-yloxy}-nicotinamide
M.P. 61-62°C; Anal. calcd. for C,HigN;O,; C, 67.32 H, 6.71; N, 14.72. Found: C,
67.52; H, 6.88; N, 14.23

25

M.P. 64-65°C; Anal. calcd. for CisH{7N3O, C, 66.40 H, 6.32; N, 15.49. Found: C,
66.66; H, 6.48; N, 14.89. o =+9.0° 10.9 mg/mi in methylene chloride.
P 77

30 M.P. 55-56°C; Anal. calcd. for CysH;N;0,; C, 66.40 H, 6.32; N, 15.49. Found: C,
67.14; H, 6.37; N, 14.70. o = -8.48° 12.5 mg/ml in methylene chloride.
EXAMPLE 178

M.P. 196-197°C; Anal. calcd. for C,gHN4O,S: C, 56.24 H, 4.20; N, 14.75. Found: C,
35 5495 H,4.30; N, 14.11.

EXAMPLE 178

2-(Pyridin-3-vloxy)-N-(1-sulfamoy!-piperidin-4-yimethyl)-nicotinamide

M.P. 165-166°C; HRMS 392.1382.

EXAMPLE 180




20 Anal . calcd. for [err] = -45.30 15.2 ng/m in nethylene
chloride; '"H NWR (400mhz, CDC13) d 1.58 (s, 6 H), 3.964.00 (m 1H),
4.39-4.42 (m | H, 52t-5.24 (m 1H), 6.38 (s, 1H), 7.04-7.14 (m 5H),
7.40 (d, J=8.1 Hz, 2H), 7.50 (d, J= 8.5 Hz, 2H), 8.05-8.16 (m 2H).
EXAMPLE 1890 94345268 PCT/IB98/00315
trans-(R)-2-(4-(2-[2-(4-Fl uoro-phenoxy)-pyridin-3-y1]-[I

. 3dl oxol an-4-yl ) -phenyl)- propan-2-ol Anal. _ggglcd. for [err] "H NWR
(400mhz, CDCI3) d 1.58 (s, 6 H, 3.92 (t, J=7.9 Hz, 1H), 4.55-4.58 (m 1
H, 5.23-5.28 (m 1H), 6.54 (s, 1H), 7.03-7.19 (m 5H), 7.40 (d, J= 8.3 Hz,
2H), 7.51 (d, J—81Hz,2|—|)799815(m2|—|) 30

EXAVPLE 193 2- ( 4- Fl noriRinabRPdinsg . RIEYLié Wide- Ni cot i nam de To a

sol ution of 2-(4-Fl ni c d( 0.470 mol e),
(0.205 grans, O. 47&%@@%3’%& cﬁ%? %4"%' %ﬁ‘é g%;%g‘oggﬁ . §6.27. Founa: o’

di met hyl f or mando®; Hp4.89; N, v&ass. added 4- Am nonet hyI benzenesul f onam de (0. 105
grans, 0.470 mvle) and stirred at 35 rmmure over night. The
reacti on was quenched W|th wat er and ext h ethyl acetate. The
conbi ned organi cs viPprig gh 3 jcotinamidens of 5% citric acid
and sat'd carb, | 4 a e reeduct
whi ch recriljdstal [ zed*nfpfgﬁg?h%/%éfg?‘(aqt tedrtc% W\?% &‘ﬁ?fg@@r%@%(zg 6%88 9

M P. . 222-223C;66&4aH. 4 88aNcB-2% or [err] C, 56 85; H, 4.02; N, 10, 47. Found
C, 55.52; H 4.14; N, 10.16. -143- 5 gxampLE 189€ corrpounds of Exanpl es
194-195 were prepared accordl n to the rocedure of Exarrpl e 193
substituting the cofrERFSHIRIE et rReRRrRpRtB ¥ R nesul f onam de.
The duration of reaaPi ¢0-18aC; bxataw\m ﬂora@d,sasdyoursssimbﬁq }1943. Found: C,

2-(4-F uorgbpt@rﬁgdp%ﬁg& 3 | f amoyl - pi peridi n-4-yl met hyl ) -ni coti nam de 10

MP. 225-2 lcd. for [err] C, 52.93 H 5.18; N, 13.72.
Found: C, 52.73; H, 5.16; N, 13.72. A 83
N-[4-{1-Hydroxy-1-methyl-ethvl)-benzyl]-2-(3-trifluocromethyi-phenoxy)-
nicotinamide

To a stirred solution 2-(3-Trifluoromethyl-phenoxy)-nicotinic acid (0.311g, 1.1 mmole)
20  2-(4-Aminomethyl-phenyl)-propan-2-0l  (0.200 grams, '1.21 mmole), and 1-
hydroxybenzotriazole hydrate (0.178 grams, 1.32 mmole) in dry dimethylformamide (15 ml)
was added 1-(3-dimethylamino)-propyl}-3-ethyicarbodiimide hydrochloride (0.275 grams, 1.43
mmole) and stirred over night. The mixture was diluted with 250 m} water and extracted with
ethyl acetate. The combined organics were washed with water and brine, dried over Na,SO,,
25 filtered and concentrated to give an oil that was purified by chromatography on silica eluting
with 4% methanol/ methylene chloride to give a foam. (0.350 g). M.P. 37-39°C; 'H NMR
(CDCl3) d 1.56 (6 H, s), 4.69 (2 H, d, J= 5.81 Hz), 7.2-7.6 (3 H, m), 8.02 (1 H, s), 8.20 (1 H,
m), 8.64 (1 H, m).
The compound of Example 184 was prepared according to the procedure of Example
30 183 substituting the corresponding amine for ) 2-(4-Aminomethyl-phenyl)-propan-2-ol. The
duration of reaction was between 1 and 24 hours,
EXAMPLE 184
-{2-C -benzyl)-2-(3-trifluoromethyl-phenoxy)-nicotinamide
M.P. 88-90°C; Anal. caled. for CyoH4N,0,F,Cl; C, 59.05 H, 3.47; N, 6.89. Found: C,
35 58.89; H, 3.39; N, 6.94.

To a stirred solution 2-chloro-benzoic acid (0.200g, 1.17 mmole), 2-(Pyridin-3-yloxy)-
pyridin-3-ylamine (0.239 grams, 1.28 mmole), and 1-hydroxybenzotriazole hydrate (0.190
40 grams, 1.40 mmole) in dry dimethylformamide (15 ml) was added 2-diethylaminoethy! chloride



——— e

EXAMPLE 195 ]
N- ( 3. 4- Di hydr o- 2H pyran-2-yl met hyl ) - 2- (4-f t uor o- phenoxy) - ni coti nani de M P.
55-57[err] C, HRMS 329.1324. 15 EXAMPLE
196 +3 Oyano- phenoxy) - N- (4- sul f anoyl - benzyl | - n| C To a solution
29%( ano phenoxy)-nicotinic acid (0.140 g %*’M%Q?S BOP (0. 260
gram; 0. 600 mmol e) and DI EA (0.310 {err]l 1 8 nmol e) in
di mret hyl formam de (5 m) was added 4%%mi nomet hyl - benzenesul f onam de (0. 135
grans, 0.600 mvle) and stirred at room 20 tenperature over night. The
reaction was quenched with water and extracted with ethyl acetate. The
conbi ned n Ve, washed with alt rnatln rtions of 5%citric acid
andl sHEQ (‘fglﬂg% <D§§2erl E0R) AN ER over 'Tet‘ﬁ?%agdaﬁ-g e ner U t 0 a product
vvh| C hwitte200msl evates biad éxtracted withetiyt! hydtata CEieabmbined grpanicsavevdvdstedswiti d ( 0. 100

Foun q IE 8aéé7w%§p Qr& br@@a@ledﬁ%rclgazﬁé s 5‘%&[ grld &‘?ncél:_f\%'aé& to 5;&:‘3 §n gx?thal\l . 13 722
EXAVPYES Pusiffed\by(chrogmatageapby po bikas ﬁe)‘-nfital'(zaﬁmé@mm acptate/ hexane gave a l

- yI p. a i
Py By O b ety f SUNOB e i BT
i

410 PRt PP-3Bh AN dnani de (0. 060 grams, 0.26 mmle), and

1- hydr oxybmy&wpbmf@xmaé aéeewésoprgp%aed%m m&ﬁe SPBERE: of Bxdiipke
dlrrethlforrramdeg % was ad %Iamnoet%%/ chlorlde !
hydr ot HPFHHINg Begarespe Caﬁb%‘cr"f‘ﬁ‘ﬂlf@ﬁzﬁ‘ﬂﬁf°‘ "‘ &gid H9he’ The mi xture
was diehétion dawbéthed0ardl2avwduey. and ext ract ed vmth ethyl acetate. The !
conbi ned organi cs were washed Wcms{g‘? 1 N sodi um hydroxi de and bri lhe

dried over I\/gSO4 flltered and ed to give a product that vvasi
ptdified bR{eheatyimbe , i i vacetamide rrethanol/ met hyl ene

Choomhy . b 3” i E“Wffaﬁﬂ%dg%%?’%ﬁ%%%ﬂ 3. ng?f'?g“ 7517, 57
(anD 4H) | 7£49(d J- 8.5 Hz, 2HEXAMPLEgA, J= 8.3 Hz, 8’10821(m
2H), 9.05 4. —_ 1

Cc ex net
Tc}/ a stsrrg./d solution >é-(3-chlor¥\-phenoxy)

OXy- (P OXX ni cot i nam de §
-nicotinic acid (0.301g, 1 mmole} 2-(4- !
}

20  Aminomethyl-phenyl)-propan-2-ol {0.200 grams, 1.21 mmole), and 1-hydroxybenzotriazole
hydrate (0.178 grams, 1.32 mmole) in dry dimethylformamide (15 ml) was added 1-(3-
dimethylamino)-propy!)-3-ethyicarbodiimide hydrochloride (0.275 grams, 1.43 mmole) and
stirred over night. The mixture was diluted with 200 ml water and extracted with ethyl acetate.
The combined organics were washed with water, 1N sodium hydroxide and brine, dried over

25 MgSO,, filtered and concentrated to give an oil that was purified by chromatography on silica
eluting with 6% methanol/ methylene chioride to give a solid. (0.258 g). M.P. 57-59°C; Anal.
caled. for C,,HN,O,Cl: C, 66.50; H, 5.33; N, 7.06. Found: C, 67.15; H, 5.95; N, 6.68, i

The cornpound of Example 189 was prepared according to the procedure of Example '

188 substituting the corresponding amine for2-(4-Aminomethyl-phenyl)-propan-2-ol. The

30 duration of reaction was between 1 and 3 hours.
E PLE 189

M.P, 126-128°C; Anal. calcd. for C,gH4N,0,Cl,: C, 61.14; H, 3.78; N, 7.51. Found: C,
61.07; H, 3.73; N,7.51.
35

propan-2-ol ‘

To a solution of (8)-4-{2-[2-(4-Fluoro-phenoxy)-pyridin-3-yi]-{1,3]dioxolan-4-yi}-

benzoic acid ethy! ester (0.085 grams, 0.2 mmole) in tetrahydrofuran (5 mi) at -78°C 1.4 M

40  methyl lithium in diethyl ether (0.45 mi, 0.6 mmole) was added dropwise to keep the



-144- 5 To a solution

4- ({[ 2- (3- Met hoxy- phenoxy) - pyri di ne- 3- car bonyl ] - am no} - net hyl ) -

cycl ohexanecar boxylic acid ethyl ester ( 0.260 granms, 0.63 mMmmole) in
tetrahydrofuran (5 m) at -780C 1.4 Mnethyl lithiumin diethyl ether (1.4
m, 1.89 nwol9su4saeas added dropwi se to keep the tenperature fet/masnedddserr] C
and stirred at -78[err]C for 2 hours and allowed to warmto room

t enperature over the weekend. The m xture waggguenched with sat'd NH4Cl and
extracted 10 with ethyl acetate. The conbi ned organics were washed with
wat er and brine, dried over Na2SO4, filtered and concentrated to a product
whi ch was purified by chromatography on silica eluting with 1/1 ethyl

acet at e/ hesan%rﬁﬁérﬁjryeelaw p@#@ aH@ lsd.rﬂéa a@Ha°c (ch 9©7anaés Tﬂé M«Bre( \ﬁmzned to
CDCl 3) d 1.02- 1|§ g I—k &t I—R)

3.32-3.36 (m 5% w "‘@8" r 53%“”4@‘ ?0"6 FP&*GM FHy a‘??‘%% ’%’eﬂ"‘{wd Prgpnics
7.12-7.16 (m e washed with, walet afld Brinklzdried bllar MGS83 fiftdred drldonckhiratedto 2R ofbwkieh (M

}mt hs | ?g{ ﬁyfs; W%Q@P%@FW%EP})%% P%éﬁi?a;]gmir@ewu Dg e%yygceﬁélitegtane_toyglvré Xy-1

4- ({[ 2- ( 3- Chl ocoierpdsenibxwt)smymriad bales. B¢ CaHRNOW: . 6918616)) 586N $I5K.-Fof: C,70.85;

St oy of G nre BER R P ShadR ook 1806 AT eck anlalTH0) Dapieke (5
M, 1.58 nmol e)1/2vw845eraéa O Ui SR A, BT MDA 5 6, HBHoMSBATEANY | C

and stirred at syy§Q4.7f5@r mzzmo;u,g@-,- g@@h Qj_d oWe B 169myaHM to room tenperature.
The m xture was quench eé and extract ed with ethyl acetate.

The conbi ned or gani d&e \‘R@P@”Vﬁs‘ﬁéﬂaw"?wgwa‘tgérW%HeW?%écmﬂlf“Eéﬂ‘VG\%?CENHQSM
filtered and ZExamm@nee@hsﬁmnﬁb te éorieksuAting csfat crbrvwaspumﬁi(edlu@y -phenoxy)-

chromatogr hy on. sjl elutin ith 2/3 eth etate/ hexane to

ot wni to ob Py AoexpbadPorsasd < sHer T5E aiafin of (e wep sihuen "
1.83-1.87 (m 4ahh3 BuS0-3.37 (m 2H) 7.04-7.07 (m 1H), 7.11-7.19 (m
2H), 7.24- 7.27 (m 1H), 7.35-7.39 (m | (bs, 1H),8.19-8.21 (m
1H), 8.60-8.62 (m 1H). EXAVPLE 200 30 Mﬁ@_ _

2- ( 3- Met hoxy- phenoxgs={Nl-e-fa-tzcfle {5 Gl dipg X0k pReylion of
2- ( 3- Met hoxy -ﬁ@)&y_&-m cotinic aC|d (0 200 g 0 820 rrm)l e), BCP (0 360
grans, 0.820 mmvle) and DI EA 425%rr] ? ndrreth¥ rEde
(5 m) was 2Added 4- ARfIn¢ARdt 13 Cableaft ané’sm‘fso% r‘nzdég’("b nyashyng felo #8’2(5“

mrol e) and sti (4oefhatCOCYM § 66RC 6 ) U3 $6-HUE (m,NMiHY . 30-4 e (nf, gy, Bam-5\@agm, 1H),

quenched with yager ,and extractad MER 0¥z 21y, 7.50 (d, o= 8.5 Hz, 2H), 8.05-6.16 (m,

2H).
25
propan-2-ol
Anal. calcd. for Co3H,NO,F: "H NMR (400mhz, CDCly) d 1.58 (s, 6 H), 3.92 {t, J= 7.9
Hz, 1H), 4.55-4.58 (m, 1 H), 5.23-5.28 (m, 1H), 6.54 (s, 1H), 7.03-7.19 (m, 5H), 7.40 (d, J= 8.3
Hz, 2H), 7.51 (d, J= 8.1 Hz, 2H),7.99-8.15 (m, 2H).
30 EXAMPLE 193

2-{4-Fluoro-phenoxy)-N-{4-sutfamoyl-benzyl)-nicotinamide
To a solution of 2-(4-Fluoro-phenoxy)-nicotinic acid (0.110 g 0.470 mmole), BOP
(0.205 grams, 0.470 mmole) and DIEA (0.242 pl, 1.42 mmole) in dimethylformamide (5 mi)
was added 4-Aminomethyl-benzenesulfonamide (0.105 grams, 0.470 mmole) and stirred at
35 room temperature over night. The reaction was quenched with water and extracted with ethyl
acetate. The combined organics were washed with alternating portions of 5% citric acid and
sat'd bicarb, dried over Na,SO,, fitered and concentrated to a product which recrystalized
from ethyl acetate to give white crystals ( 0.100 g). M.P. 222-223°C; Anal. calcd. for
CysH46N;0,SF; C, 56.85; H, 4.02; N, 10.47. Found: C, 55.52; H, 4.14; N, 10.18.



35 acetate. The conbi ned organics were washed with alternating portions
of 5%citric acid and sat'd bicarb, dried over Na2SO4, filtered and
concentrated to a product which recrystalized fromethyl acetate to give a
white solid ( 0.260 g). MP. 142-143C, Anal. calcd. for [err] C 58.10, H,
4.63; NWO@4¥S8Found: C, 58.11; H, 4.91; N, 9.83. - 14BCTARISA03IS  The
conpound of Exanple 201 was prepared according to the procedure of Exanple
200 substituting the correspondi ng am ne t3-

4- Am nonet hyl - benzenesul f onam de. The duration of reaction was between |
and 3 hours. EXAMPLE 201 N-[4-(1 -Hydroxy-1

- et hyl - et hyl ) - benzyl ] - 2- ( 3- net hoxy- phenoxy) - ni coti nam de 10 M P.
69-71[ errd C, Anal Thecepmpdunds of EGRBIE24192025 were prepag®; ackprdiag togthe [ocgdutel of
Found: C, GQE)égwpieH%Qu%tutl% &el:ereW Lefmmirte fs?r 4(/§nlﬁ$rh§?ﬁﬂb§g@%m&a%d[a4 (1

-hydroxy-1 -neth hyl ) - enzy]-nlcotlnam de To a stirr sol ution
2- ( 3- Fl uor o- Bﬁéﬁ%ﬁ@ﬂ@fﬁ?%?nwweaﬁemeod%m&s 1.07 mole), 2-(4- 15
Am normet hyl - phenyl ) - pr opan- 2- ol (0 195w18 nmol e) and

1- hydr oxybenzotri h

di met hyl f or mani de=¥ A YA Dttt Uk :

di et hyl &m no) - prMp?yQ;)s-&sem Wblcealddotdr cwgmmsﬂmememm gie8; NO13 73 Fouran®,, 1. 28
mrol e) and s gc#{aﬁ ;l)%/(g‘r1§|17§ht The m xture was diluted with 300 m water
and extracte h~etrhyl"acetate. The conbi ned organics were washed with
wat er and brine, dried over MgSO4, fi | tEXAMPLEABS 20 concentrated to give

SUhyl acora o hoskEbitabio gl Bl ARE Y bt phebey GG 100D, 1O
calcd. for [err] MP- é@ngG,H?«MSQZ%@Z‘fN 7. 36. Found C, 69.05; H 5.68; N,

7.25. EXWPLE 203
N[ 2-(4-F h -2-
| 1[ 2513 agg[ gmp enoxy) - p r| di n. 3 }élljllfamo | }/c(gg OX:%\/ 1-met hyl - et hyl) - pheny

2- (4- Acet yl - phenytq aNofullor 4f ﬁi(yomo@hmwyu)cowd €ld ne. 40y b )0-600 atrasdie)| BOF0. 270
grans, 0-' 744 O%B)l %%s (5166 er¥1rrn‘oalh)y nd%ll’:’lﬁ( &%181F1 rpn)moﬁle) in Jmet%‘ylt]érmaleée @%l%s

[ithiumin

added 4-Aminomethyl-benzenesulfonamide (0.135 grams, 0.600 mmole) and stirred at room
20 temperature over night. The reaction was quenched with water and extracted with ethyl
acetate. The combined organics were washed with alternating portions of 5% citric acid and
sat'd bicarb, dried over Na,SO,, filtered and concentrated to a product which was
recrystalized from ethyl acetate to give a white solid { 0.100 g). M.P. 179-180°C; Anal. calcd.
for C,oH.sN4O,S; C, 58.81; H, 3.95; N, 13.72. Found: C, 57.47; H, 4.15; N, 13.45,
25 MPL

To a stirred solution 2-(3-Tetrazol-1-yl-phenoxy)-nicotinic acid (0.050g, 0.180 mmole)
4-Aminomethyl-benzenesulfonamide (0.060 grams, 0.26 mmole), and 1-hydroxybenzotriazole
hydrate (0.031 grams,0.23 mmole) in dry dimethylformamide (2 ml) was added 2-

30 diethylaminoethyl chloride hydrochloride (0.044 grams, 0.23 mmole) and stirred over night.
The mixture was diluted with 200 ml water and extracted with ethyl acetate. The combined

organics were washed with water, 1N sodium hydroxide and brine, dried over MgSQ,, filtered

and concentrated to give a product that was purified by chromatography on silica eluting with
5% methanol/ methylene chloride to give a white solid. (0.013 g). M.P. 72-74°C; 'H NMR
35  (400mhz, CDCl,) d 4.55 (d, J= 6.0 Hz, 2H), 6.74-6.84 (m, 2 H), 7.21-7.37 (m, 4H), 7.49 (d, J=
8.5 Hz, 2H), 7.72 (d, J= 8.3 Hz, 2H), 8.10-8.21 (m, 2H), 9.05 (t, /= 6.0 Hz, 1H).
EXAMPLE 198




tetrahydrofuran (1.63 m, 1.63 mmvle) was added via syringe and stirred at
-780C for 75 mnutes. Another 0.8 ml nethyl |ithiumwas added and the

m xture was warned to O[err]C for 10 30 m nutes and cooled to -78[err]C.
The m xture was quenched with water, allowed to warmto room tenperature
and extracwedsmsisB et hyl acetate. The conbi ned organi cs werRCTARSSres15M t h
wat er and brine, dried over MgSO4, filtered and concentrated to a white
solid which was purified by chromatography og44silica eluting with 2%

met hanol / methyl ene chloride to give a white solid. Recrystalization from
et hyl acetate/ hexane gave a solid (0.032 g). MP. 135-137[err]C, Anal. 35
calcd. for [err] C, 69.46; H, 5.56; N, 7.36. Found: C, 69.46; H 5.92; N,
7.73. EXAVPEE 204 (79 - N[ Soiftion  4-({[2-(3-Methoxy-phenoxy)- pyndlne—3-carbonyl]-ammo}-methyI)-

N[5 (1 Ly r ox B R, e e S oP st B iR \SrRhI AR Bl Al o
ﬁ ( :)(ﬁg/? ?)Somxfgsgbpammauylmmmm itidiethall ettée (1.3, CB(&B;mrrmlejlwgas md@Mr?dw:sHlbiR@ep
ncot atel hoxanBBadteraits 3G St gop Ao RIS GRbA RS Tody
cal cd. f or [ er teynpératqu\@Bthewee@erez ;Thilmixtdre 8@s qienchet! with sa8 N8B! aAd exirgaed

N, 10. 82. 7 the
N 10.82. 7107 O otFSssbaRP I o flind U RO WaHed RA AR arCHAE bl dier

(+)-N-r5-f1- HyU?z§9y~ figerpq, and-copcen e o 2.redyelviahwas pyrfied Pyiehfermatogranby Po sfietot i n
am de M P. 88- agt{n@rvﬁt}mqn &ﬁ@'aeetél@/' I’Ve‘)’ianefthglvE%rda]e yellovD 8. 077"@ B BAR (Dbombk, 82.

F d: C, 57.80; 11. 21. +7. 4
- ?nl;'?hyl et hyl )CBQ'P)Z")/1 p2- i%ﬁ“n@!"hyl?ﬁﬁ % FBE?@% (m,f@! #ﬁ %%EE f"PIHy )d%yol'o a
stirred sol uti @n3kd; 6.36-bk4 i) 3 6.803§.83 pinam{)»ow)z-mac(m MH), L3R & § 2HD 10 ang3

9.58 mmol e 2: (4- Arg l; | ) - -2-ol (1.896 , 11.50
nmol e) and)1‘ri- W%d?@%@gﬁwmggﬁg)é@ﬁ;ﬂga?l.52 gﬁams, 1%rggsmml e) in dry

di met hyl f or mam de (60 ml) EXAMPLE 199
2-{3-Chloro-phenoxy)-N-[4-{1-hydroxy-1-methyi-ethyl)-cyclochexylmethyll-
nicotinamide

To a 4-({[2-(3-Chloro-phenoxy)-pyridine-3-carbonyi}-amino}-methyl)-

20 cyclohexanecarboxylic acid ethyl ester ( 0.220 grams, 0.53 mmole) in tetrahydrofuran (5 ml) at
-78°C 1.4 M methyl lithium in diethyl ether (1.13 ml, 1.58 mmole) was added dropwise to keep
the temperature below -80°C and stirred at -78°C for 2 hours and ailowed to warm to room
temperature. The mixture was quenched with sat'd NH,Cl and extracted with ethyl acetate.
The combined organics were washed with water and brine, dried over Na,SO,, filtered and

25 concentrated to a product which was purified by chromatography on silica eluting with 2/3
ethyl acetate/ hexane to give an off-white oil. (0.040 g); 'H NMR (400mhz, CDCl,) d 0.84-1.70
(m, 12H), 1.83-1.87 (m, 4 H), 3.30-3.37 (m, 2H), 7.04-7.07 (m, 1H), 7.11-7.19 (m, 2H), 7.24-
7.27 (m, 1H), 7.35-7.39 (m, 1H), 7.79 (bs, 1H),8.19-8.21 (m, 1H), 8.60-8.62 (m, 1H).

EXAMP 00
30 2-{3-Methoxy-phenoxy)-N-(4-sulfamoyl-benzyl)-nicotinamide
To a solution of 2-(3-Methoxy -phenoxy)-nicotinic acid (0.200 g 0.820 mmole), BOP
(0.360 grams, 0.820 mmole) and DIEA (425 i, 2.45 mmole) in dimethylformamide (5 mi) was
added 4-Aminomethyl-benzenesulfonamide (0.182 grams, 0.820 mmole) and stirred at room
temperature over night. The reaction was quenched with water and extracted with ethyl

35 acetate. The combined organics were washed with alternating portions of 5% citric acid and
sat'd bicarb, dried over Na,SO,, filtered and concentrated to a product which recrystalized
from ethyl acetate to give a white solid ( 0.260 g). M.P. 142-143°C; Anal. calcd. for
CyoH1aN;0O6S; C, 58.10; H, 4.63; N, 10.16. Found: C, 58.11; H, 4.91; N, 9.83,



was added 1-(3-di nethyl am no)-propyl)-3-ethyl carbodii m de hydrochl ori de
(2.39 grams, 12.45 20 nmol e) and stirred over night. The m xture was
diluted with 300 M water and extracted with ethyl acetate. The conbi ned
organi cs were washed with water and brine, dried over MgSO4, filtered and
concent r aPO¥ 45248 ve a yellow oil that was purified by chr BFRIBYUWHy on
silica eluting with 3.5% net hanol/ nethylene chloride to give a white
solid. Recrystalization fromethyl acetatel -f#46xane gave a solid (0.550 g).
M P. 107-109[err]C Anal. calcd. for C23H24N203S: 25 C, 67.62; H 5.92,
N, 6.86. Found: C, 67.53; H 5.76; N, 6.91. EXAMPLE 207 N-f4-11 -Hydroxy-1
-nmet hyl - et hyl ) - benzyl | - 2- ( 3- net hanesul f onyl - phenoxy) - ni coti nam de A

sol ution of® The compound of Example 201 was prepared according to the procedure of Example
N-14- (1-Hydro y ( f 0
N ot o oego LoubRilinG i B¥hesphRITeY g (i FRGra) A gliG RN 0,

net hyl ene chl (ﬁ“l’%l@"?fLI?FCW)W%“@eFHIaé‘H?’dIOUfﬁoomterrperature for 1 hour. The
m xture was diluted with ethyl acetate, @ghpggzmth water, 1 N sodium

hydr oxi de and brine dr| ed over SO4 f tere and concentrat ed to gi ve a
white solid that . d ggam

met hanol / 1tet hyl enew. ehbwrdmba @nodefoa og{mzp\goscﬁ |7d 39(51! 646 oY, 7.M. F?-'ou5rl &3C,

Anal . cal cd. f N20SS: C, 62.71: H b5.49: N 6.38. Found: G
61.87: H, 5.4%;3'4&,’%3%&%%\@& 208

N Pyri di n-4-yl net hyl - 2 (pyridin-3-yl oxy)gua_gg_mnde A sol ution of

2- di n- 3-yl ; ] |
R R

reaction m xture wd§ agired é@'@ﬂ"@d? &3d:'trﬂﬁbphen@>f¥b@¢qimarae|ddﬂa5®oﬂ@émmde)ea (4tnder
reduced pr@ssWwnfnonfRyl- ﬂieﬂﬁ)—ﬁrggaﬁ 1) 0“|’§§ ?rams 1141% mﬁm@f@ﬁ&i i Wd#&%z&ﬁazolfe

C Pyridin-4-yl - et hylam roomtenperature

2 hours the nmi%{are4s Q(E?fﬁ%emar gl’"é’lf iy dfyeﬁﬂ\?@y'fwf'?’ﬂ'?ﬁéﬁ T’Wewé? @G‘éedpf‘“&)‘uct
was purified Riynethyizeared)-@epAPBRthpBarbddiiniia Ig@tocRbridki (09 7Nigrdinsd/ 11282 Himble) and

SCELAU) o e B o0 e U o S

17. 94. The combined organics were washed with water and brine, dried over MgSQO,, filtered and

20  concentrated to give an oil that was purified by chromatography on silica. Recrystalization
from ethy! acetate/ hexane gave a solid (0.400 g). M.P. 106-108°C; Anal. calcd. for
CaH;N,O5F: C, 69.46; H, 5.56; N, 7.36. Found: C, 69.05; H, 5.68; N, 7.25.

EXAMPLE 203

25
To a 2-(4-Acetyl-phenyl)-N-[2-(4-fluoro-phenoxy)-pyridin-3-yl}-acetamide  (0.270

grams, 0.741 mmole) in tetrahydrofuran (15 ml) at -78°C 1.0 M methy! lithium in
tetrahydrofuran (1.63 ml, 1.63 mmole) was added via syringe and stirred at -78°C for 75
minutes. Another 0.8 ml methyl lithium was added and the mixture was warmed to 0°C for 10

30  minutes and cooled to -78°C. The mixture was quenched with water, allowed to warm to room
temperature and extracted with ethyl acetate. The combined organics were washed with water

and brine, dried over MgSQ,, filtered and concentrated to a white solid which was purified by

chromatography on silica eluting with 2% methanol/ methylene chloride to give a white solid.

Recrystalization from ethyl acetate/ hexane gave a solid (0.032 g). M.P. 135-137°C; Anal.
35 caled. for CoH,N,O4F: C, 69.46; H, 5.56; N, 7.36. Found: C, 69.46; H, 5.92; N, 7.73.
EXAMPLE 204

N-[5-(1-Hydroxy-ethyl)-thiophen-2-ylmethyl]-2-(pyridin-3-yloxy)-nicotinamide (0.287 g)
was separated on a Chiral Cel OJ Column eluting with 70/30 heptane/ isopropanol fo give a
40 product. Recrystalization from ethyl acetate/ hexane gave a solid (0.070 g). M.P. 85-87°C;



10 EXAMPLE 209

2- (4- Fl uor o- phenoxy) - N- (S- et hyl - pyrazi n- 2-vi met hyl ) - ni coti nam de A

sol ution of 2-(4-Fl uoro-phenoxy)-nicotinic acid (0.0766 granms, 0.33 mmuol e)
in thionyl chloride (2 m) was heated to 50[err]C. After 1.5 hours the
reacti on mowamsessnas cool ed to room tenperature and concenecauBgb/oosrser
reduced pressure. The resulting residue was 15 di ssolved in pyridine (2
m) and C (5-Methyl-pyrazin-2-yl)-nethylam pgg(0.14 granms, 1.0 nmole) was
added. After 1.5 hours the m xture was concentrated under reduced pressure
and purified by chromatography on silica gel eluting with 1:1 ethyl
acetate/ hexane to give a white solid. MP. 159[err]C, Anal. calcd. for
Lerr] G 6% 9Ginallcaldd. fof 0,hhNI6,SHE: cd8Nds s, 6867 Foutd: chs595; Hiu 66N 36,8220
The conpound of_l;x npl e 634 Was prepared according to the procedure 01ﬁ
Exanpl e 63 suldsTi‘tfti ng the correspondi ng anine for

Met hyl - pyr azi n- 2- yljherBinpouna i Bmpit2es dus plebarad 8dcofd@ad iheprobagurd 8f MRl
and 24 hours. EXAMPLE 210

5-{[ 2- (4- Fl uor'o-phenoxy) - pyri di ne- 3- car bonyl | - am no) - pent anoi ¢ aci d et hyl
ester 25 Anal . calcd. for [err] EKAMBRBE2®S H, 5.87; N, 7.77. Found:
C, 62.42; 5.62; T R 4 0y = . ,

H m, 2.33 (2 H, t, J=6.2Z HZ), 3.49 (2 H_T1), 4.08 (2 H, q, 4= 7.006,
14.11), 7.13 (4 H, M) 88-90°8pAnat cricd SYr, GisH7N01S 1L, 6983: H§.-8.82; 08 ,11.82.7F9und:85,59
(L1 dd 9= Q6 n BRI BAPERLL 30 2-r4-(1

- Hydr oxy- 1- net hyl - et hyl ) - phenyl I -N-T 2- ( p\E/rl di n- 3-yl oxy) - pyridin-3-yl]-
acetami de To a sol ution of EXAMPLE 206

2- (4- Acetyl - phenyl )n. 4 Chh e 120H ahde (0.130

granms, 0.374 mmole) 1 n tetrahydrofuran . nmet hyl
li t hi um in' et%‘?é@l#uran (1.123 m, 1.123 mmole) was added and stirred at
-780C for 30 m nut &%, a 3fbrred adiltWeT(3tNMethyesumany BpheRy)-AiCIURIE I idu (25 Rims3®.58
m nutes and c to, - [ ' L Xt ure uench ith ter,and
extracted w t%%éc?%yl Qgéé%éﬁétgy%ﬂ%englgﬂ%})%né%o[or()gg% SV gq\?gns H‘g‘d’w‘% ?’I’\d wgt er
and brine, drihgdroxypenzoiig8e hydrate { £9%gramed! cidhwaple) iatdeyl dimethyligpmenide t(6@vic h
was purified RQysGhERES Whif-odol b6 : :

s GRAQTRESHH AR _pﬁipbl}h § %th?%%’rhiﬂﬂggg g%g}?éﬁndw i@ﬁ}gnlné, 12,45

met hyl ene chloride. Recrystalization fTromett . hexane™ gave a
solid (0.045 gymolahapd stires ovouright Themirprg|was siited witt 309, mirwter[agd eytragtedgygthg 1 ;
H 5.82; N 1llttyPacel@inthe combifé dtdaniddhwebe washe@witlwatdOand brine, dried over MgSO,,

filtered and concentrated to give a yellow oil that was purified by chromatography on silica

—

eluting with 3.5% methanol/ methylene chloride to give a white solid. Recrystalization from
ethyl acetate/ hexane gave a solid (0.550 g). M.P. 107-109°C; Anal. calcd. for Cy3H,4N,0,S:
25 C,87.62;H,5.92; N, 6.86. Found: C, 67.53; H, 5.76; N, 6.91.

EXAMPLE 207
N-{4-(1-Hydroxy-1-methy!-ethyl)-benzyl]-2-(3-methanesulfonyi-phenoxy)-

icotinamide
A solution of N-{4-(1-Hydroxy-1-methyl-ethyl)-benzyl}-2-(3-methylsuifanyl-phenoxy)-
30 nicotinamide (3.5 grams, 8.6 mmole) and MCPBA (3.945 grams, 18.8 mmole) in methylene
chloride (40 ml) was stirred at room temperature for 1 hour. The mixture was diluted with ethyl
acetate, washed with water, 1 N sodium hydroxide and brine, dried over MgS0,, filtered and
concentrated to give a white solid that was purified by chromatography on silica eluting with
2% methanol/ methylene chloride to give a white solid. (1.64 g). M.P. 51-53°C; Anal. calcd.
35  for C,aH,4N,0sS: C, 62.71; H, 5.49; N,6.38. Found: C, 61.87; H, 5.48; N, 6.28.
EXAMPLE 208
N-Pyridin-4.yimethyi-2-{pyridin-3-yloxy)-nicotinamide

A solution of 2-(Pyridin-3-yloxy)-nicotinic acid (0.0664 grams, 0.31 mmole) in thionyl
chloride (1.12 ml, 15.4 mmole) was heated to 50°C. After 1.5 hours the reaction mixture was

40 cooled to room temperature and concentrated under reduced pressure. Pyridine (2.5 ml) was



-148- 5 EXAMPLE 212
2- A4- Fl uor o- phenoxy) - N- ( 5- hydr oxy-5- net hyl - heryl ) -ni coti nam de To a
sol ution of 5-[2-(4-Fluoro-phenoxy)-pyridine-3-carbonyl]-am no)-pentanoic

acid et hyl 0.0231 grans, 0.06 mmle) in tetrahydrof at
-780C 1. 4 Wﬁ?eg@%’ﬂ‘ lithiumin diethyl ether (186 [err]l, Wﬁog&v\as
added via syringe and stirred at -780C for 2 hours, 10 200 [err]l water
was added and the m xture warnmed to roomter’fﬂyr'ature. The reaction was
diluted with ethyl acetate, dried over MgSH, filtered and concentrated to
give a clear oil. Anal. calcd for [err] C, 65.88; H 6.69; N 8.09. Found.
C, 63.17; H_ 5. d_1.21 51 (3 H m,
T 67 (2 H Ty ool e By Gopyrdi g yeligring (45l 647 ook Shigorm termpereturer g
1586( 1 H s), B8naéhethixtded, wak%o&eh&ateéb&%ove&wﬁ&(el The cidbe prdduct wh8 purffie® By -

N-r 2- ( 3- Acet vl crgﬂ rthypo)r) ﬁma? He1§ ng \gltr[ g{%yl %Eﬁééwthinol to give a solid. (0.0331

- met hyl - et hyl )g)pMéhW%Mé@eAaahazh&ed'lfa@;H;,Mﬂ; iG)A6.68; H, 4.61; N,18.29. Found: C, 66.40;
2-(4-Acetyl - phgn#% W14 (3- cyano- phenoxy) - pyri di n- 3-yl ] - acet ani de (0 250
granms, 1.484 mmb in etrahydrofuran (15 M) at -78[err]C 1.0 M net hyl
lithiumin120 tetrahydrofuran (5.2 nl, EXAMRLE28Y was added and stirred at
-78[err] C for 1 houp.(s ARGIISH enaxﬁ.n_lg-ﬂ-t. it-'; hi fefligand stirred
for 5 mnutes allomng to warmto room ure. reaC|on was
quenched with waterAasr?H‘t‘%'kPF &(t‘@lﬂmwlfthﬂ”%‘fhwm'%é@lﬁt@07%@’%&%6‘"@&) rfRct s
were washed W tnibn hl@fdea(la%l)bﬁésﬂﬂateéifd%@boﬂﬁr 1%’5@4 thef rehdtien REkt@@Was cooled to
concentrat ed t%%c# ve an oi|l which h‘EBl‘jrlfl ed CHX chrorrﬁﬁ)i%r hy on silica
eluting wth 369NERgpalepng 89”"%”"“ neduqed ASSHTE) | Hingr R WP
acet at e/ hagandisgpivee imtpytidine (Y siljabd CO5088hygpyrazv-By))-BBthyl8dice (Bnalgramsl 1ol

f or cz4H24N2045,T§,e§ L%,%%@/ ed e 1958:1011\% tr%:?itw Oéj%ncSoé?%;(r?,tg% uBder Hhucls Bsslt

6. 19. EXAVPLE aho- phehoX
- met hyl - et hyl ) angyrrifidtelry thiematodriphy 30 silican g elitingawittd &1 Bthy! acetate/krxbng foagive a of

4-{[ 2- (3- Cyanogplesdfi WA p.Pysbc iRz 3sarddCRF BARDMID F e tdi¥h} A, 4.47; N, 16.56. Found: C,
63.78; H, 4.39; N, 16.26.
20 The compound of Example 63a was prepared according to the procedure of Example
63 substituting the corresponding amine for Methyl-pyrazin-2-yl)-methylamine. The duration
of reaction was between 1 and 24 hours,

25 Anal. caled. for CygH,N,O4F: C, 63.32; H, 5.87; N, 7.77. Found: C, 62.42; H, 5.62,
N,7.52; 'H NMR (CDCly) d 1.21 (3H, t, J=7.1 Hz), 1.69 (4 H, m), 2.33 (2 H, t, J=6.2 Hz), 3.49
(2 H, m), 408 (2 H, q, J=7.06, 14.11), 7.13 (4 H, m), 7.86 (1 H, s),8.17 (1 H, dd, J= 2.08,
4.77),8.69 (1 H, dd, J=2.07, 7.67).

E E 211

30

acetamide
To a solution of 2-(4-Acetyl-phenyl)-N-[2-(pyridin-3-yloxy)-pyridin-3-yl}-acetamide
(0.130 grams, 0.374 mmole) in tetrahydrofuran (10 mi) at -78°C 1.0 M methyl lithium in
tetrahydrofuran (1.123 ml, 1.123 mmole) was added and stirred at -78°C for 30 minutes,
35 allowed to warm to room temperature for 30 minutes and cooled to -78°C. The mixture was
quenched with water and extracted with ethyl acetate. The combined organics were washed
with water and brine, dried over MgSQ,, filtered and concentrated to a product which was
purified by chromatography on silica eluting with 3% methanol/ methylene chioride.
Recrystalization from ethy! acetate/ hexane gave a solid (0.045 g). M.P. 122-124°C; Anal.
40  calcd. for C,yHpN,O5: C, 69.41: H, 5.82; N, 11.50. Found: C, 69.02; H, 6.12; N, 11.30.



cycl ohexanecar boxylic acid ethyl ester (0.180 grans, 0.46 nmole) in
tetrahydrofuran (6 m) at -78[err]C. 1.4 Mnethyl lithiumin diethyl ether
(980 A, 1.37 mmole) was added via syringe and stirred at -78C for 2 hours.
The reactiggfﬁﬁémguenched with 200 [err]l sat'd NHACI and warned 35 to
room t enpe “°The reaction was diluted with ethyl acet aPET/IBASI0@3Sover
MpSH4, filtered and concentrated to give a light yellow oil which
crystalized on standing. MP. 129-130C, Anal-14&al cd. for C23H27N303: C
70.21; H 6.92; N, 10.68. Found: C, 69.23; H 6.88; N, 10.37. EXAWPLE 215
3-{3-r4-(1 -Hydroxy-1 -nethyl -ethyl)-benzyl carbanoyl ] - pvri di n-2-yl oxy}- 40
benzoi caci d_net hyl ester -149- 5 To a stirred solution of
2-(3-thhox90arbony| phenoxy) - nlcotlnlc dﬁﬂﬂﬂﬂmﬂnﬁo grams, 1.463 nmol e),

2- (4- Ami nomet hyl - phestky ! 0 Lﬁéof o) and 1-

hydr oxybenzotri azol ¢ hydrate 01 €)
di met hyl f or mani de (%@ aRelutiop,ef %ﬁ%@d"@rferpfannwayﬁdrm@tmonﬂhamnw}etemanmc acid

hydrochl ori de eflyl36ter @0a8Bgrarhs, Y6HRIS)in bshydtklrarEd nﬂ)\/ﬁ 76%% M T%n\?lclgﬂ | lrjerS

was diluted with \A@Vﬁje\%a{ﬁ exé 6act ed with ethyl acetat

extracts were Wil { Qﬁﬁ'eb\”??\é"deﬂ Viasyringg and W&é@t -?&“th@r?elcbuamd
C(C):P)(C:: ;a gt r St 305;[) ROMjveater wisi édaeci eﬁdnhe(rﬂixtaﬁeowé})ned N@rc(om @)‘nj)él%gjre( W\é%acﬂ&'ﬁv@w
(7_ 20- 8? 65 (12 ﬂ&@eﬁ;d{rth Eg?xl\ﬁgﬁ rbed oVerﬂgSOM f?tereé and concentrated togivea clear oil. Anal.

2- (4- FI uor o- phesiesi ) cwiaszcam; r&sraph(nlsm 8-8/09vEbUng] ¢-63L 170H] NE3TINIR 48,5 H NMR

Asolutionofmq t ! I l.or) 0]
nol e) and trieth am%n(gM .Bmsagﬁgg %}2 @P% I_r'f'rF& 9%9 (‘% "ﬁ'e{ ﬁ@ﬁf‘g % dg
stirred at r ooi'ﬁ% r?pBr(étmmé 71881 Bos 820U &5 dd, To 2t1l1e4 89)i 8.58 (10, 80\l J512i16n7.67).
2- (4- Fl uor @sphenoxy) - ni cotinic acid (0. 2&&$Q&$§§%%1 2 mol e),
1- hydr oxybenzotriazgl e h drat e (0 237 gr amns mml e) and 2-
di et hyl am noet hyl c¥ ] FOEOCP g sEivhethii-phey
and stirred 20acetamide nlght The nlxture was dlluted Wi th mater and
extracted with ethy. acts were washed with 1 N
NaCH, water and bri t%g n%’a °B§‘2‘§‘ ﬁﬁ% nyg N’é'é:; “BENIREEOHPsin-dykace e ve
a white solid (R%5@gramss 184 inmele) ibytetchydrotatan g Sty al0+783E 1i0CH @bl itgurain h
20 tetrahydrofuran (5.2 ml, 5.2 mmole) was added and stirred at-78°C for 1 hour. Another 2.0 ml

methyl lithium was added and stirred for 5 minutes allowing to warm to room temperature.
The reaction was quenched with water and extracted with ethyl acetate. The corbined
extracts were washed with water and brine, dried over MgSQ,, filtered and concentrated to
give an oil which was purified by chromatography on silica eluting with 30% ethyl acetate/

25 hexane. Recrystalization from ethy! acetate/ hexane gave white crystals (0.082 g). M.P. 85-
87°C; Anal. calcd. for C,yHyN,0,: C, 71.27; H, 5.98; N, 6.93. Found: C, 68.61; H, 6.30: N,
6.19.

30
To a solution of 4-{[2-(3-Cyano-phenoxy)-pyridin-3-ylcarbarnoyi}-methyl}-
cyclohexanecarboxylic acid ethyl ester (0.180 grams, 0.46 mmole) in tetrahydrofuran (6 ml) at
-78°C. 1.4 M methyl lithium in diethyl ether (980 pl, 1.37 mmole) was added via syringe and
stirred at -78°C for 2 hours. The reaction was quenched with 200 pl sat'd NH,Cl and warmed
35 to room temperature. The reaction was diluted with ethyl acetate, dried over MgSO,, filtered
and concentrated to give a light yellow oil which crystalized on standing. M.P. 129-130°C;
Anal. caled. for C,3H,;N3O4: C, 70.21; H, 6.92; N, 10.68. Found: C, 69.23; H, 6.88; N, 10.37.
EXAMPLE 215
3-{3-[4-{1-Hydroxy-1-methyl-ethyl)-ben bamoyil-pyridin-2-yloxy}-
40  benzoicacid methyi ester




5 % et hanol / net hyl ene chloride. Recrystalization fromethyl acetate/
hexane gave white crystals. (0.175 g); MP. 157-159[err]C, Anal. calcd. for
[err] C, 59.14; H 4.67; N 12.17. 25 Found: C, 59.00; H, 4.69; N, 12.19.
EXAMPLE 217

2- ( 3- Cyano- PYRMIEFSE N- (5- met hyl - pyr azi n- 2- yI net hyl ) - ni cot i naRCIéBAGt i on
of 2-(3-Cyano-phenoxy)-nicotinic acid (0.0067 grans, 0.03 nmmole) in thionyl
chloride (500 [err]l, 6.9 mmole) was stirred at49% oom tenperature for 3
hours and 30 concentrated under reduced pressure to give a white solid.
To the residue was added pyridine (300 [err]l) and

C (5- Met hyl - pyrazi n-2-yl)-nmethyl am ne (0.0038 grans, 0.03 nmole). The

m xture stood® at rooma @steadazolutien eiod-(33Vietoaxyerrbany-phERaxyneicrticio el (P A8Q gwms,
gndg% Bgduﬁedllpggﬁ@ﬂﬁﬁxofe? éﬂw&ﬁn&ﬁﬂtﬂﬂpheﬁ'ngggﬁm -8) (0. Zé@a%amémi @ﬂmnﬁdﬂi) bfd 1l
EXAVPLE 218 N-[ 2Wgroxeseazayiaseie fydists ifb@ﬁﬁ gpms. 3L3p0 |mr2°'?)4" g’ d‘fﬁ%}f'@ma"ide (20 mi)
-net hyl -et hyl ) - mradhéd 2-dr@liamindéthyl GhidrideQly trotslide{0.365 grams, 1.90 mmole) and stirred

o ame, 0. &6 ol 9! PRI 30% P OF ARep Rt eged AL R

(2.03 m, 4010 Zzoﬁibmamﬂxeacts wetee vagtieg dwithf watan afQ ®rind, )dnndmvadd%%nﬂltes&d aned

at -78[err]Cfor T Jﬁ%ﬂ eget

and extracted V\ﬁoﬁcetep’? %? t°a{“§t%¥“’é'?e e (gg?w%{;) 4 ‘“‘%né‘%\%f”é vvere was f‘/ﬁaﬁ%
wat er and bri ne,(6dt bled 99 (3, sM§FO42 Hf d, IJféﬁ@@*Zhﬁd‘)@@M&iﬂ.r@t ed to g| ve a
white solid which was purified by chromtomﬁgﬁﬁ?g@si lica eluting with 40%

et hyl acetate/ hexane. Recrystal i zation from ethyl acet at e/ hexane gave
white crystals (0.115=¢ N i : lin yh-nice :

g ?Igy Nd 1038{5| Found4 scﬁhtl{ﬂ Q?Q%lnﬁnetﬁ{l%rpth -4.6ne hyﬂi@cﬁ&ndeﬁn 11% mmo(e)
ridin- 0X ri roace na
col uti on of - 3. (Vi et (o150 R85, 1’5 HRa8Y ) GPeBRls s ek puled gt o

temperature for 30 minutes. To the stirring solutlon 2-(4-Fluoro-phenoxy)-nicotinic acid (0,280

grams, 1.2 mmole), 1-hydroxybenzotriazole hydrate (0.237 grams, 1.755 mmole) and 2-

diethylaminoethy! chloride hydrochloride (0.30 grams, 1.56 mmole) was added and stirred
20  over night. The mixture was diluted with water and extracted with ethyl acetate. The combined

extracts were washed with 1 N NaOH, water and brine, dried over MgS0O,, filtered and

concentrated to give a white solid which was purified by chromatography on silica eluting with

5 % methanol/ methylene chloride. Recrystalization from ethyl acetate/ hexane gave white

crystals. (0.175 g); M.P. 157-159°C; Anal. calcd. for Cy;HsN3O4F: C, 59.14; H, 4.67; N, 12.17.
25 Found: C, §9.00; H, 4.69; N, 12.19.

A solution of 2-(3-Cyano-phenoxy)-nicotinic acid (0.0067 grams, 0.03 mmole) in

thiony! chloride (500 ul, 6.9 mmole) was stirred at room temperature for 3 hours and

30 concentrated under reduced pressure to give a white solid. To the residue was added

pyridine (300 ul) and C-(5-Methyl-pyrazin-2-yl)-methylamine (0.0038 grams, 0.03 mmole).

The mixture stood at room temperature for 3 hours and then was concentrated under reduced

pressure to white solid. ( 0.0093 g); Anal. calcd. for CigH4sNsO,: C, 66.08; H, 4.38; N, 20.26.
Found: C, 56.89; H, 5.02; N, 18.31.

35 X 18
N-[2-(3-Cyano-phenoxy)-pyridin-3-yil-2-[4-{1-hydroxy-1-methyl-ethyl)-phenyi}-
acetamide

To a solution of 2-(4-Acetyl-pheny!)-N-[2-(3-cyano-phenoxy)-pyridin-3-yl]-acetamide
(0.360 grams, 0.96 mmole) in tetrahydrofuran (15 ml) at -78°C 1.0 M methyl lithium (2.03 m,
40 2.03 mmole) in tetrahydrofuran (20 mi} was added and stirred at -78°C for 1 hour. The



benzyl ] -ni coti nam de (0.350 granms, 0.87 mmole), NMO (0.153 granms, 1.3
nmmole) and 4 A 15 nol ecul ar sieves (0.5 g) in nethylene chloride was
added TPAP (0.015 grans, 0.04 mmle) and stirred at roomtenperature for 4
hours. The m was filtered through celite, washed with ed
over MgSH4, Q&ﬁ#ﬂ%ﬁgd and concentrated under reduced pressure 6ﬁ%ﬁ@gﬁgn oi |
which was purified by chromatography on silica eluting wth 5% nethanol/
met hyl ene chloride to give a solid (0.151 g)."'¥P. 134-136[err]C, Anal.
calcd. for [err] C 59.85; H 3.52; N, 20 10.47. Found: C, 59.56; H,
3.63; N, 10.20. EXAMPLE 220

2- (3-Acetyl - phenoxy) - N- pyr | di n yl met hyl - ni coti nam de A sol ution of

27 (3- Acet Y1 - Be ORI P BURTEHP L VRIS Ero s Ea i S 96 Fro T eompeccfoct

4-yl - et hyl am neerfeQvakhéd @m‘aWéter incB&mﬁ]TOﬂiéﬂ) oveamgsd:.,, fﬁuaé@wd)emeﬁtfate@aelg% a
hydrate (0.224 2

2 (57 met hy | anti = 5 45 PRy Chrossirabnt o Ryt B O B poiee/

grans, 1.66 nmphexpnaecrystalizatio fwu'eethyh Beptdte/ hekanergaye wiite onystalsd(0. Uisey). W.R.[87100
m t d .
wat er and exgd, é%gaﬁ’ c‘é(lc& '}ore |2é g év é%%gs%ﬁﬁ{“?b B8 A QN B A6 56, 18 5 0N ¢ o

washed with wate tered and c¢oncéntra
gi ve a whi téosoIlQGPthat vvas purified by chromat ography on silica eluting

ethyl acetate to give a 30 white solid. BigElaki zation from et hyl
acetate/ hexane gave a white solid (0,220 Q). 148 150C Anal . cal cd.
for [err] C, 67.15; (Pyridips3-vicocy)N-detrifivorgacetyi-be 5-- ngmide 55- N, 11.43.

The conpound of Exanpes SRidkt 23!4t|dﬁ/88f prqu;&rdapb ﬂ@;@mlﬂ‘t(ﬁimﬂ&dﬂ@-mw}ﬁﬁdéﬂﬁyﬂa of

Exanpl e 220 SUbgﬁﬂth/Jt | nqﬂgl&l resnl?s Eﬁr—’a‘ﬁf’@m E@@ g‘{ﬂﬂ% BAS 3 ng{o\ﬁégﬁd @ I}jmd

C Pyridin-4-yi
24 hours. EXAMPhBelff sﬂevés’seo‘lﬁcgaturymemt’lemmotwrdédwpéaddbd -TIPAB(QRYS grams, 0.04 mmole)

forr)” G 71 2 A e g BB chla fou THE R os Ry wrpfridiisy Rhshec
-151- 5 with water, dried over MgSQ,, filtered and concent@ied VpidE r@@ged pressure to give an oil
which was purified by chromatography on silica eluting with 5% methanol/ methylene chloride
to give a solid (0.151 g). M.P. 134-136°C; Anal. calcd. for CygH,4N3O4Fs: C, 59.85; H, 3.52; N,

20 10.47. Found: C, 59.56; H, 3.63; N, 10.20.

EXAMPLE 220
2-{3-Acetyl-nhen -N- in-4-vimethyl-nicotinamide

A solution of 2-(3-Acetyl-phenoxy)-nicotinic acid (0.356 grams, 1.39 mmole C-Pyridin-

4-yl-methylamine (0.150 grams, 1.39 mmole), and 1-hydroxybenzotriazole hydrate (0.224

25 grams, 1.66 mmole) in dry dimethylformamide was added 1-(3-dimethylamino)-propyt)-3-

ethylcarbodiimide hydrochloride (0.319 grams, 1.66 mmole) and stirred over night. The

mixture was diluted with 100 ml water and extracted with ethyl acetate. The combined

organics were washed with water and brine, dried over MgSQ,, filtered and concentrated fo

give a white solid that was purified by chromatography on silica eluting ethyl acetate to give a

30 white solid. Recrystalization from ethyl acetate/ hexane gave a white solid (0.220 g). M.P. 148-

160°C; Anal. calcd. for C,oHq7N3O5: C, 67.15; H, 4.93; N,12.10. Found: C, 66.57; H, 4.55; N,
11.43.

The compound of Examples 221-224 was prepared according to the procedure of

Example 220 substituting the corresponding amine for C-Pyridin-4-yl-methylamine. The

35 duration of reaction was between 1 and 24 hours.
EXAMPLE 221

M.P. 52-54°C; Anal. caled. for C,yHauN,O4: C, 71.27; H, 5.98; N, 6.93. Found: C,
£69.78; H, 5.54; N, 6.83.



2- 3- Acet yl - phenoxy) - N- (2- Chl or o- benzyl ) - ni coti nam de M P. 140- 142[err][C
Anal . calcd. for [err] C 66.23; H 4.50; N, 7.36. Found: C, 65.84; H,
4.22; N, 6.88. EXAMPLE 223 10

2- 13- Acet yl - phenoxy) - N-r 4- (1- hydr oxy- et hyl ) - benzyl | - ni coti nam de M P.

105- 107[err&P %‘I e) 391 (Mr+1). EXAMPLE- 224 PCT/BS8/00315

2- (3-Aceet yl - phenoxy) N- (4- sul fanoyl - benzyl) - ni coti nam de M P.
162-164[err]C, M5 (me) 425 (M+); 'H NWVR (DMVBEEH6) d 2.55 (3H, s), 4.56 (2
H d, 15 J=6.0 Hz), 7.2-9.2 (12 H m. EXAMPLE 225 2-[3-(1

- Hydr oxy- 1- net hyl - et hyl ) - phenoxyl - N- pyri di n4-yl net hyl - ni coti nam de To a
solution of _2-(3-Acetyl-phenoxy)-N pyridin-4-yl methyl -ni coti nam de (0.180
grams, 0.51 fmole) in tetrahydrofuran (20 %Mé@la&err]c 1.0 M net hyl
lithiumin THF/ cuneng phbfloxy)-N-(2-chib 2O)-niketinanided and stirred

W th ethyl acet atle“"#ﬁ-r’e %&3@%&? | °”'g¥3§sq‘%§ﬁ TEBE i, R e
over. MySO4, fi b5.84;el4apN,é@8centrated to give a product which was purified

by chronmat ogr aphy onM@ uting with ethyl acetate to g| ve a white
foam M5 (nfe) 364 ( NVR (CDCI3) d 1.58 (6H, s), 4.70 (2 H, d, J=

5.81 Hz), 710-8.7 (12{3-HAcetyl-pheRoxy)-N-[4-(1-hydroxy-ethyl)-benzyl]-nicotinamide
EXAMPLE 226 N- (2- Chl grpo+be Wﬁb)mgl,gg)-—\(?],(mmwroxy 1

- et hyl - et hyl ) - phenoxyl - ni cot i nam sol uti on of
2- (3- Acet yl - phenoxy) - N- (2- chl or o- benzyl ) - rEXAMBLEA28de (0.410 grans, 1.307

mmol e) in tetrahydr Of!%gi g&&@éhegbgm i!'i[ éﬁélf&azl$eﬁkﬁan5Ei'h¥fb:ghi thium (2.7 nl,
2.697 Mol e) was adde A wed to warm to
room tenperature for MP-ABRIIB4°GMS (YRKA25 Mo |'6NMM§MEQ&Q&%€F W"tﬁ el @M. &nd
diluted withset wéoaggyater (1Zlrempr gani cs were washed with water and brine,

dried over MgSH4, filtered and concentratw an oil which was
purified by chronmat ography on silica eluti 2% met hanol / rret hyI ene
chloride to give an g ' Difvidirn(-4 : (
s),478(2HdJ -(3-

bs), 8.62 (1 H, gén“mg" of; 2 Z3 Ewd’? %@“ m%ﬁ“&?“ g*“z’@’f' mm'“a%“?e %‘h
according to t herampoQ:@Ummlebm tﬁmmbféraaw @'Mbtsﬁi"ﬁuﬂ 0 iymeth llthmffr esTprtEfmmnge
ketone for 3q(3pAQghy]. 1PRGRRYWas ided akdstt¥8 BT for 1 hour. The reaction was quenched

with water and diluted with ethyl acetate. The organics were washed with water and brine,

dried over MgSO,, fitered and concentrated to give a product which was purified by
chromatography on silica eluting with ethyl acetate to give a white foam. MS (m/e) 364
(M*+1); 'H NMR (CDCl,) d 1.58 (8H, s), 4.70 (2 H, d, J= 5.81 Hz), 7.0-8.7 (12 H, m).

25 EXAMPLE 226

To a solution of 2-(3-Acetyl-phenoxy)-N-(2-chloro-benzyl)-nicotinamide (0.410 grams,

1.307 mmole) in tetrahydrofuran {20 ml) at -78°C. 1.0 M methyl lithium (2.7 ml, 2.697 mmole)

was added, stirred at -78°C for 1 hour and allowed to warm to room temperature for 1 hour.

30 The reaction was quenched with water and diluted with ethyl acetate. The organics were

washed with water and brine, dried over MgSO,, filtered and concentrated to give an oil which

was purified by chromatography on silica eluting wirth 2% methanol/ methylene chloride to

give an oil. MS (m/e) 397 (M*+1); 'H NMR (CDCly) d 1.60 (6H, s), 4.78 (2 H, d, J= 6.01 Hz),
7.0-75 (8 H, m), 8.20 (1 H, m), 8.55 (1 H, bs), 8.62 (1 H, m).

35 The compound of Examples 227 was prepared according to the procedure of

Example 226 substituting the corresponding ketone for 2-(3-Acetyl-phenoxy)-N-{4-(1-hydroxy-

1-methyl-ethyl)-benzyl]-nicotinamide. The duration of reaction was between 1 and 24 hours.
MPLE 227

40 h



1- net hyl - et hyl ) - benzyl ] -ni coti nam de. The duration of reaction was between
1 and 24 hours. EXAMPLE 227 N-r4-(1

- Hydr oxy- 1- met hyl - et hyl ) - benzyvl - 2-13- (1 - hydroxy-1 -methyl -ethyl) -

phenoxyl nij coti nam de -152- 5 M5 (me) 421 (M +1

(CDCI3) d VWOB45E s), 1.57 (6H, s), 4.67 (2 H, d), 7.0- %9@55824‘)@%
8.10-8.70 (3 H, m. EXAMPLE 228 N- 14- fI-Hydroxy I

-nmet hyl -et hyl ) -benzyl | -2-(3-trifl uoronmet hoxy ﬁ?henoxy) ni coti nam de 10

A solution of 2-(3-Trifluoronethoxy-phenoxy)-nicotinic acid (0.409 grans,

1. 366 Mol e) 2-(4- Am nonet hyl - phenyl) propan 2- oI (0 200 grams 1 24

mmol e), and 1- hydroxybenzotrijazql e RY (1 ? . 36

dry di met hyg f or manmi M8 (as42ddMetd): 'HNM (CDCIa)d 54(6H s 157(éH s 467(2H d)

1- (3-di net hyl ars oy, -y @pokye @& 1ty | car bodi i mi de hydrochl oride (0.286 grans,
1.50 mmole) and stirred over night. The Ms diluted ethyl acetate
whi ch was washed wth 15 wat er and bri over I\/gSO4 filtered and
concentrated to gi VE-[&{1-1 mbet 128 - Etiopyeanhienoxyl Silica
eluting with 3, 53/ rretihanoll rret hyI ene chI orlde to g| ve an 0|I (0.430g). M5
(me) 447 (M + (CDC13) d 1.50 (6H, s), 4.70 (2 H, d, J= 5.81 Hz),
7.0-7.5 (914, rr) ,  BA(O®DIutian taf Za@ﬂriﬂ@rmtb@(yﬂheww-n@ﬂ}@ (agid I—LO-W?.QfEXS‘\IVPE@ 229
%g N- £ Ao BF €5 Y4 AGNEhARRIKEBIREA-22r ((B2bb UgkRisP eSO XMinuid), C @hl nani de
4- { [ 2- (4- FI uor ydpsmeneoxaiyazpip rveiate. (.16 PPanb3fe) mheeh{n v dipstbifemamidearBdxy |
i (7:8?Ci d] (ét h{' 4@6&%@"1 ﬁﬁl@%{hﬁrﬁ . rgpyg-Sf&ﬁNcﬁr)aodhfﬂudeehilcﬁ&Mﬁhdﬁ L(Dgﬂiﬁ (g?é?nsm ).5@t

- err e i thiu | e

added sl owly, P} @Wy stfred o¥s5@iapt, ha My wa%%f’?lﬁeri&&nvﬁaax&?‘m%} as %"%“’ﬁ%‘f ?”]“t.
The reacti of VastercHnd e driet dver r@@{o.,[ filtered|ang edricentistdd @ giemah aildthareds pwifigd by

wg&t e][’r}:)fa[ 2? gcav Qﬁ?ﬁ;l]wegoﬁ Il|0 a %@%gdv!nlhué §§| r}%tr‘%h f?tnﬁl%{ﬁyne%eéhf%g’ﬁ] t&j HM@ %noty er

purified by ch@dﬁ@g)oyﬁdm‘e} 46710‘3 i+ C'l WBt(Cﬂ@la)vq 1&0 BH2 shéxaneH. dtIns. 8hU@t ate
to 1/ 3 hexane/;ghhybh Hame o1 Hopgi R @ HC§ M54 K, hpat solidified on

EXAMPLE 229
20 -{4-Acetyl-cyclohexylmethyl)-2-(4-fluoro-phenoxy)-nicotinamid
To  4-{[2-(4-Flucro-phenoxy)-pyridin-3-ylcarbamoyi]-methyi}-cyclohexanecarboxylic
acid ethyl ester (3.01 grams, 7.5 mmole) in tetrahydrofuran (40 ml) at -78°C. 1.4 M methyl
lithium in diethy! ether (16.1 ml, 22.5 mmole) was added slowly, stirred at -78°C for 1 hour and

slowly warmed to -30°C. The reaction was quenched with 600 ul sat'd NH,Cl and warmed fo
25 room temperature. The reaction was diluted with ethyl acetate, dried over MgSO,, filtered and
concentrated to give a light yellow oil which was purified by chromatography on silica eluting
with 3/2 hexane/ ethyl acetate to 1/3 hexane/ ethyl acetate to give a clear oil that solidified on
standing. (0.3500g).. M.P. 110-111°C; Anal. calcd. for C,HysN,O5F: C, 68.08; H, 6.26; N,
7.56. Found: C, 67.32; H, 6.26; N, 7.40.
30

A solution of 2-(2,4-difluoro-phenoxy)-nicotinic acid (0.300 grams, 1.19 mmole) 2-(4-
Aminomethyl-phenyl)-propan-2-ol (0.217 grams, 1.31 mmole), and 1-hydroxybenzotriazole
hydrate (0.177 grams, 1.31 mmole) in dry dimethylformamide was added 1-(3-dimethylamino)-

35  propyl)-3-ethylcarbodiimide hydrochioride (0.273 grams, 1.43 mmole) and stirred over night.
The mixture was poured into 100 mi water and extracted with ethyl acetate. The combined
extracts were washed with 1 N NaOH, water and brine, dried over MgSQO,, filtered and
concentrated to give an oil that was purified by chromatography on silica eluting with 40%

ethyl acetate/ hexane to give a white solid. Recrystalization from ethyl acetate/ hexane gave a



standing. (0.3500g).. MP. 110-111[err]C, Anal. calcd. for [err] C, 68.09;
H 6.26; N, 7.56. Found. C, 67.32; H, 6.26; N, 7.40. 30

EXAMPLE 230 2-(2.4-Difluoro-phenoxy)-N[4-(1 -hydroxy-1

-met hyl -eth TI-ni coti nam de A sol ution of

2-(2,4-difl ﬁJoro pﬂenoxy)- nicotinic acid (0.300 grans, 1.19 nrlr’ocl'r/elygséqosf-
Am nonet hyl - phenyl ) - propan- 2-ol (0.217 grans, 31 mmole), and

1- hydr oxybenzotri azol e hydrate (0.177 grans, 1°%1 mol e) in dry

di et hyl f or mam de was added 1-(3-di net hyl am no) -

propyl)-3-ethyl carbodii m de hydrochloride (0.273 grams, 1.43 mmole) and

i th oty - sor e son 8 Beslotie a3t Ao S h ot Br SR MRa B LTS,

and brine, dri ekbundel, 66B&G® 4.9 Ni68%d and concentrated to give an oil that

was purified by chromatography on silica e%m%ﬁith 40% et hyl acet ate/
hexane to give a white solid. Recrystalization om et hyI acet at e/ hexane
gave a ‘153 5 : 4D R IOARRaN ORI NS - 2 r NG .
[err] C 66. 32 H SAQ?utloNofz(?@—dnﬂEd?U-El_ﬂenog} -nfé@hn%&cndH(O 34)0%?3msN1 1§n§f%le) 2(4—
EXAMPLE 231 2- uor o- phenox ()

1
-met hyl - et hj?) - br@ﬁelwhwwhwihpm a@ K3y eﬂarﬂan" g? 'mmale), and 1-hydroxybenzotriazole
2-(2,3-difl UOVOh\@FH?é‘MY)gFHnQO’C Bﬂhﬁxoﬁﬁn(ﬂr)(@m&ﬂﬂfoﬂﬁa’hﬁme wésébﬁem-dir}\ethﬁarﬁlﬂo) 10

A t hyl - ph
A aTet Pt PERRE e (4 £4Cofh s il TR, e o i
di net hyl f or mam te maxgreadae outed Btodi 0dehihydterrdnd @xtracted with ethyl acetate. The combined

pr opyI ) - 3-et hyI C@%ngg%ermgheuy\gﬁhoqm (Nab(lile aAfe Zg’ fgﬁéﬁm jOVéIBM% Gﬁ)ter@c?%nd

stirred over re was ouré extracted
with ethyl &% et mneentrmd te givbianead tba&twaadqugﬂ%deWechian toR silicaveinaryith % r

and brine, dri egg \éeétat (Hne tB'gtvEpaﬁ%ﬁ I@é&ﬂlstja@zatlom@tﬂwa@étﬁl@/ HeRar gefe 8White |
that was purifie ronmat o hy on S|I|caeut|28% 40% et

I
acet at e/ hexaneSQ‘@( ?V@)dﬂpm 10 S APt 831597 387 ol zephﬁs%lc"ét%‘?%/”'ﬂe%ne
gave a white sops@d(® 6836M, 4.9¢ R;6.88- 1000C; Anal . calcd. for [err] C

66.32; H, 5. 06, N, 7,03, Found' C 66.4Q: H 4 94 N 6 89 Th d
of Exanpl e 232-233 @v%cwéﬁgﬁeﬁ%eeglpgﬁgagﬁ &eﬁer%é‘iﬂ’%?c%“ﬁ&'f’@gg? the procedare of

20 Example 231 substituting the corresponding amine for 2-(4-Aminomethyl-phenyl)-propan-2-ol.

The duration of reaction was between 4 and 24 hours.

EXAMPLE 232

M.P. 74-76°C; Anal. calcd. for CpHyoN,O5F 5 C, 67.31; H, 4.91; N, 6.83. Found: C,
25 67.14; H, 4,83, N,6.67.

EXAMPLE 233

nicotinamide
M.P. 119-211°C; Anal. calcd. for Cp,H,5N,04F,Cl C, 61.65; H, 4.42; N, 6.47. Found:
30 C,61.31; H, 4.56; N,6.65.

cyclohexanecarboxylic acid ethyl ester

A solution of 4-Aminomethyl-cyclohexanecarboxylic acid ethyl ester hydrochloride

35 (0.410 grams, 1.853 mmole), 2-(3-Acetyl-phenoxy)-nicotinic acid (0.500 grams, 1.946 mmole),
1-hydroxybenzotriazole hydrate (0.275 grams, 2.04 mmole) and 1-(3-dimethylamino)-propyl)-
3-ethylicarbodiimide hydrochloride (0.330 grams, 2.22 mmole) in dimethylformamide (30ml)

was stirred for 10 minutes. To the stirring solution was added triethyl amine (0.280 grams,

2.78 mmole) and stirred over night at room temperature. The mixture was diluted with water

40 (200 mi) and extracted with ethyl acetate. The combined extracts were washed with water and



20 Exanpl e 231 substituting the correspondi ng am ne for

2- (4- Am nonet hyl - phenyl ) - propan- 2-ol. The duration of reaction was between
| and 24 hours. EXAMPLE 232 2-(3.4-Difluoro-phenoxy)-N-[4-(1

- hydr oxy- cycl obutyl ) - benzyl | -ni coti nami de M P. 74-76[err]C;, _An |_c

for [err] \é’ 5&%’ H 4.91; N, 6.83. Found: C, 25 67.14; H"Cﬁﬁ’é"\?“’sﬁ 56. 67.
EXAMPLE 233

N- 12- Chl or 0- 4- ( 1- hydr oxy- 1- net hyl - et hyl ) - ben®$t | - 2- (3. 4-di f | uor o- phenoxyt -
ni coti nam de MP. 119-211[err]C, Anal. calcd. for [err] C 61.65;, H 4.42
N, 6.47. Found: 30 C, 61.31; H, 4 56; N, 6.65. EXAMPLE 234

4- ({[2-(3-Acetyl - phenoxy%\“sgérl di ne- 3- car bonyl | -am no} - net hyl ) -

cycl ohexandt ardsf\Ariee oves % ﬁ%’ede%ﬂdé’P"%“%‘F%ﬁgUHadF ow solid which was purified by

4- Am nonet hyl &\ycﬁﬁw 8 aMliR0iting WitRadd eetyhydeta&#heran@mtrcs,@{ah@wrd@r@émyn

Grans. 5 046 HERE he@"ﬁg%}'ﬁdﬁv%aw%aehﬁgﬁ&?Wyﬁﬂa@' 0 B Bl & S92
”}}“'322) apg m% (Rueitpesdmi)am (ﬁo) Hp1. ttnmyiH)q)rﬁs ?n_tﬂnyﬂx)pasmpdi idrisele. ﬂrfye 30][@1(!) |ra|r d]i_ ge
§n’ hut esg To t Héét%l %ﬁ?%mﬁ%ﬁ F?Aég%%dggdmﬁ é %"‘280 gr ans,

2. 78 mmol e)0 and st i Theesbmpowds f Gkamples 236@87 thedrascora‘ hgatormexpmedumef

diluted with \é@{aﬁrple%4 s&t?sgﬁtlr?t)\e ?ﬂr@s&?ﬁﬁlﬁ&gﬁﬁg fwzf»&'rgﬁgrh%thw @%ﬁ'&h@&aﬁ‘le cafbtylic

combi ned extr S were dried over
MySO4, filt er easidatey ederdweroehiaridel The dypiicn of regefion yas Befwead Videh Qs purified
by chromatography on silica eluting wthgkdipeelays acetate/ hexane.
Recrystalization from et hyl acet at e/ hexane ave Whl te cr taI s. (0.6809);
M P.~ 118- 120] er r ] C;2<{3rpagbiiphengxyhN-l2;chioroA-(1-ydrg g ik 2 (3 H
t)14(21d-|ﬂb_9t_éﬁd_len’)l85(2HdJ—125Hz) 2.0 (2 H d, J=

(R om0 Pk Ak el EeaRos Bhes s Higps edsh e 1

accordi ng to tésB9pHeT eI &15f

EXAMPLE 236
20 M.P. 95-97°C; Anal. caled. for C,4H;N,O,: C, 71.27; H, 5.98; N, 6.93. Found: C,
70.19; H, 5.93; N, 7.02.
EXAMPLE 237
-{3-Acetyl-phenoxy)-N-12-fluoro-4-(1-hydroxy-1-methyi-ethyl}-be -
25 M.P.68-70°C; MS (m/e) 423 (M*+1).

A solution of 2-(3,5-difluoro-phenoxy)-nicotinic acid (0.300 grams, 1.19 mmole), 2-(4-
Aminomethyl-pheny!)-propan-2-ol (0.197 grams, 1.19 mmole) and 1-hydroxybenzotriazole
30 hydrate (0.177 grams, 1.31 mmole) in dry dimethylformamide was added 1-(3-dimethylamino)-
propyl)-3-ethylcarbodiimide hydrochloride (0.273 grams, 1.43 mmole) and stirred over night.
The mixture was poured into 100 mi water and extracted with ethyl acetate. The combined
extracts were washed with 1 N NaOH, water and brine, dried over MgSO,, fitered and
concentrated to give an oil that was purified by chromatography on silica eluting with 40%
35 ethy! acetate/ hexane to give an oil. Recrystalization from ethyl acetate/ hexane gave a white
solid (0.328g). M.P. 68-70°C; Anal. calcd. for CyH2oN,04F2: C, 66.32; H, 5.06; N, 7.03. Found:

C, 67.30; H, 5.39; N, 6.56.

XAMPLE 2

40 cyclohexylmethyll-nicotinamide



Exanpl e 234 substituting the correspondi ng am ne for

4- Am nonet hyl - cycl ohexanecar boxylic acid ethyl ester hydrochloride. The
duration of reaction was between 1 and 24 hours. EXAMPLE 235

2- (3-Acetyl N-r2-chloro-4-(1 -hydroxy-1 -nethyl-eth 15
ni coti nam dWi%OZ 1040C; Anal . cal cd. foryC24H23N204C1 géﬁﬂﬁ&)&dﬁé
5.28; N, 6.38. Found: C, 65.39; H 5.08; N, 6.15. EXAWPLE 236

2- (4- Acetyl - phenoxy)-N-[4-(1 -hydroxy-1 -net hﬂ “et hyl ) - benzyf | - ni coti nam de

20 M P. 95-970C, Anal. calcd. for C24H24N204: C, 71.27; H, 5.98;
N. 6.93. Found: C, 70.19; H, 5 93; N, 7.02. EXANPLE 237 2-f

3- Acetyl - phenoxy) - N-r 2-f | uor 0- 4- 1- hydr oxy-1 -net hyl - et h benz

ni coti nam de® 25 To “ansﬁl'(ﬁz'&“ ?@WPR@°W%7"' C?(’Rﬁ“-\fq‘??'“” R%Y_'L 238

2-(3.5-Difluor Ocyblbmﬁwébbrﬂﬂxylléaéd ethbl%ifdbmlsﬁ grams, 1 23 mmole) in tetrahydrofuran (20 mi)

-met hyl -et hyD t de A
275 B i 11 ot A UENDM PeflePmer aierd® (b2 553 s wep apgedsrgpudye ang. pyred
Am nonet hyl - phehyibyr- Pheoeactiol -was ppolred Into gﬁ@amt watbr lzgidified wdth oxalig acid to pH=3 and

él %?L;ﬂ’ gf[‘é‘r)nt %Jtrgétgcji Gntl’?’gth&l J%Xx%atﬁ\e(c%?:ﬂd thPa)@E 'wete WasHETRYiR) 1N AcHRK NaoH,
propyl ) - 3- etl@\yl watetandibring, ddechgvdr Bo$P.o filteriesd 0. cem@ntatedhis, give. il which as pHified
stirred over ghtc ro%ﬁ@)g&hw '$hEs N«‘ﬁsel%ﬂr@ﬂw i 53,0 h@)@.{;\eﬂkt Wfaé‘étaténté %Rf'é rcbed

with ethyl acet bi ned extracts were washed w th wat er

and brine, dri eBewsiaizalgsiam efy| acelated hensae gdecvhiteatolidy (§- %°7Q? \Vép -4 Akt

was purified bycmr@n@;zﬂgngnh%' cO86.59: Hi 6.8 N 8168 'Fbukd: Td1651Q?/0|-85 2684, loyi3.

acetate/ hexane to give an oi r%gg/ talization fro tt acet at e

gave a white solid (BhesegpyingExa Wi Preparad sSog e e PRERFE B HAERR

66.32; H, 5186; 239, subs@Ring el B6rrespondng. &fr Fir t@n89;({[N2,45DiBGaro-Eehbisl) oy &Bre-3-

g;gpghgx§fhgtlh%ré%g@ﬂ]a@ Q00 oy ohekalckarBUAE G2 ety o0k Fh bl of reatfbn was
between 1 and 24 hours.

20 cyclohexylmethyil-nicotinamide
M.P. 80-82°C; MS (m/e) 405 (M*+1).
EXAMPLE 241

cyclohexanecarboxylic acid ethyl estey

25 To a stirred solution of 4-Aminomethyi-cyclohexanecarboxylic acid ethyl ester
hydrochloride (0.500 grams, 2.26 mmole), 2-(3-Nitro-phenoxy)-nicotinic acid (0.588 grams,
226 mmole), 1-hydroxybenzotriazole hydrate (0.366 grams, 2.71 mmole) and 1-(3-
dimethylamino)-propyl)-3-ethylcarbodiimide hydrochioride (0.564 grams, 2.93 mmole) in
dimethylformamide (50ml) was was added triethyl amine (0.456 grams, 4.52 mmole) and

30 stirred over the weekend at room temperature. The mixture was diluted with water (150 ml)
and extracted with ethyl acetate. The combined extracts were washed with water and brine,
.dried over MgSO,, fitered and concentrated to give an oil which was purified by
chromatography on silica eluting with 40% ethy!.acetate/ hexane to give an oil. (1.05 g). MS
(mfe) 428 (M*+1); *H NMR (CDCl;) d 1.01 (2H, m), 1.2 (3 H, 1), 1.4 (2 H, q), 1.6 (1 H, m), 1.80

35 (2H,d J=125Hz),2.0(1H, d, J=125Hz),22(1H, m), 3.4 (2H, m), 410 (2 H, q), 7.20-8.7
{7 H, m).

nicotinamide



-155- 5 - To

trans-4-({[2-(2, 4-Di fl uoro-phenoxy)-pyridi ne-3-carbonyl ] -am no}-net hyl) -
cycl ohexanecarboxylic acid ethyl ester (0.516 grans, 1.23 nmole) in
tetrahydrofuran 820 m) at O[err]C 3.0 M nethyl magnesiumchloride (1.2 m,
3.7 mmol e) Ratfed dropwise and stirred 1 hour. The react PEWIBESOOPSUr ed
into 150 m vvater acidified wwth oxalic acid to pH=3 and extracted with

et hyl acetate. The combined extracts were wasseed with 1 N HCl, 1 N NaOH, 10
wat er and brine, dried over MgSH4, filtered and concentrated to give an oil
whi ch was purified by chromatography on silica eluting with 50% hexane/
ethyl acetate to give an oil. Recrystalization fromethyl acetatel hexane
gave a white solid.A( @Olmg)of MNFi4-( BRY DAY T- md\ma-lethylpe,lctbﬂexyfntuthy[]er[s-]2-r€ethyl-
65.33; H, 6. 48}1 N 7 und of
Exanpl e 240 vvais M g?—% la‘f@t“c?))?y |n%§t"?§“dt%h(g 40 8%e UD Bé\lg?nﬁoé "Pr'SFe 'cfg%n(gg q)
substituting twgg) %ﬁé‘grp%ﬁat,lrﬁ@t g@pbqenrpgﬁature The mixture was diluted with 250 mi ethy!

trans-4- ({[ 2- ( aetatd waknedingh I@hﬂﬂw-}’)va@)’éddiinﬂé -dded over MgSO4, Fltered and couFentrated

I boxyl
G at1on of 1 oBedT BhHEs VBN YT B3 iapelap anb o SlscaMngLtn 0% syl acetate
tralnsh 2-(|3,101 Enéakw oRguhystatizayion Nalel-o sbiichy@I055g)- MPnB%ﬂybr%?f%hc%?. for
cycl ohexyl net 0 € +1) .
EXAVPLE 241 4- %ﬂ’r?n&fg It%g] %ﬁe%’gﬁépf}?ﬂ”h é@kg%g/?ﬁér@» 6)7ém no) - net hy! ) -
cycl ohexanecar boxyl i c aC| d et hyI ester ZEXAM_PI.JE_‘M_ 3To a sti rred SOl ution of
4- Am nonet hyl - cycl ohexa y de (0.500

grans, 2.26 nmole), \ ' U868 ans, 2.26
mmol e), 1- hyoﬁ'—lé%ylé@%trlazole hydrate (0. 366 grams 2.71 nmol e) and 1- (3-

di met hyl ami$0) - pr opA kdlutn &t W(h@ﬁ’érhﬂﬁﬂdo?ﬂ ﬂ%n&ﬁﬂﬁl@&nhuk%thq@?d@%&ﬁs 198%%@2 93

mlng) |4n5(;| %P‘ "f“ar %phegtyl?prpg% %)9'er (P2 We@'R’éﬁ(rjl gtmr odﬁﬁ“?'@)rrpe?%ﬁ urt.

The m xt ure walydmxyhehadriasble Myda@tee(0.172 5hartd, ) 1 zmdm@@; N @hye dimekry for@bMt was
NGSOL, 1111t or coh 1SS At BhlrD MEhG - LER o ive WA EShfES DivRr 1 o e

and stlrred over mght The mixture was poured into 100 mi water and extracted wnh ethyl

20  acetate. The combined extracts were washed with 1 N NaOH, water and brine, dried over

MgSO,, filtered and concentrated to give an oil that was purified by chromatography on silica

eluting with 50% ethy! acetate/ hexane to give an oil. Recrystalization from ethyl acetate/
hexane gave a white solid (0.276g). M.P. 147-149°C; Anal. calcd. for C.aH20NaO5F: C, 68.14;
H, 4.97; N, 10.36. Found: C, 67.77; H, 5.00; N, 10.15.

25 The compound of Example 244 was prepared according to the procedure of Example
243 substituting the corresponding amine for 2-(4-Aminomethyl-pheny!)-propan-2-ol. The

duration of reaction was between 1 and 24 hours.

EXAMPLE 244

30 pnicotinamide
M.P. 151-153°C; Anal. calcd. for Cp3H,sN,O5FCI: C, 62.80; H, 4.35; N, 9.55. Found: C,
63.16; H, 4.44; N, 9.49,

EXAMPLE 245
-{4-Fluoro-phenoxy)-N-{4-{1-hydroxy-1- l-ethyl)-cyclohexyimethyl]-
356 nicotinamide
To 4-({[2-(4-Fluoro-phenoxy)-pyridine-3-carbonyl}-amino}-methyl)-

cyclohexanecarboxylic acid methyl ester (0.0221 grams, 0.06 mmole) in tetrahydrofuran (1 mi)
at-78°C. 1.4 M methyl lithium in diethyl ether (171 pl, 0.24 mmole) was added and stirred at -
78°C for 2 hours. The reaction was quenched with 200 ul satd NH,Cl and warmed to room

40  temperature. The reaction was filtered through a pad of magnesium sulfate and concentrated



chromat ography on silica eluting with 40% et hyl . acetate/ hexane to give an
oil. (1.059g). Ms (me) 428 (Mr'-l); "H NVMR (CDC13) d 1.01 (2H, m, 1.2 (3
H t), 1.4 (2H q), 1.6 (1 H m, 1.90 35 (2 H d, J=12.5 Hz), 2.0 (1 H,
d, J= 12.5 (1H, m, 3.4 (2 H mM, 4.10 (2 H q), 7.20 ,

m . EXANPLE%?E%%% Acet yl - phenoxy) - N-r 4- (1 Fetimbsfdans!

- hydr oxy-1-net hyl - et hyl ) - cycl ohexyl net hyl 1- ni1(‘59ti nam de -156- 5

A solution of e

N-[ 4- (1- Hydr oxy- 1- net hyl - et hyl ) - cycl ohexyl net hyl ] - 2-[ 3- ( 2- net hyl -

[, 3] di oxol an- 2-yl ) - phenoxy] - ni coti nam de (0.400 grans, 0.88 nmol e) I n

t d 0 d f 3 h t t
mxture s i1 b oo BACEKR famL Pon Wik Biriedby GRS s i
and brine, dri echemf ethj SCHtatef tp |96/ rmeathydemd cbloree methatat b give artlear ﬁlmv\/m et 1wAsS

A e S i e osﬁéﬁ“fﬁ?“e““%%‘i?ﬁ ﬁ‘fésja%nm

calcd. for [err]7®N7B2R22; H 7,37; N 6.82. Found: C, 68.43; H 7.32; N,

6. 71. EXAVPLE 243 L
2- (3- Cyano-4-f | uor o- phenoxy) N-[4-. 1hydroxy- % rre% hyl et h I) benzylj -
ni cot i nani del%5 '

2- (3-Cyano-4-fl uoro mea@aﬁyi)ofnlzqeyndms‘-ylﬁ\euhsky( ﬁxcaﬁi@ @rdammoolgra;ﬁs mmln%one) 2-
2- (4- Am nonet hyI

1- hydr oxybenzot E?"éz'ﬁ@aP 2@202( Qj'a"l“"/‘ﬂ ‘%r'ﬁ'ﬁée) i’g‘ggﬂgﬁ%"gﬁmf’ﬂaﬁﬂ'@hyd’ = (. 23"
di et hyl f or mam (Mmsas 56 daetk) hc(r;Bdmhemﬁtohyéram 10 i) pvas jpytded-13(3 elirimathytzmitg)-ghrapgi)-d e

hydrochl ori de (%ﬁ@?&{bo&nrﬁg cher‘\}on eﬁ) rgrﬁ%j Pt}lge @Hﬂle%%a s-tgllpeei‘i g‘\.zl%ten'llgrhg Nas

poured into 100 n er and rac tate.
conbi ned ext¥actreixtyrervas widerbwithil mi watex amé@Hnl %&@N"&M@ﬂde aed exivacted wisly ethy!

MSO4, filtered a@&gtec@ﬁ‘é:@d?ﬁtﬁ&ﬁe&trﬁc‘?s Qéﬁéewﬁﬁ'eoo\l\nth i ﬂaﬂad\@%ﬁé’rrdnﬁ'b‘?qe B¥ied over

chromat ography on silica el uting 0% eth é acetate/ hexane to give an
A

oil. Recrystali i‘!?ﬁ%ﬁ'fef‘ﬁ’rﬁ“étcﬁ‘}qe”‘é%?—ﬁtatgé* ap gl atovagpyefied WEO@a@@rqpav on silica
(0.2769). MP. ZXfing 44 & nEihakylathethylehle Colllorified IReb§&tbilzafion st bthyl detafer hékarly.
10.36. Found: G 0Fwiie cfdtais® (& P6g) M.F $183¢c; Anal. calcd. for C,gHigNsO,C: C, 64.50: H, 4.56;
20 N, 11.88. Found: C, 64.38; H, 4.58; N, 11.97.
EXAMPLE 247

N-[J4-({Di hylamino Nmethyi]-2-{4-fluorophenoxy)-3-

ridi r i
To a solution of 1.00 g (2.96 mmol) N-(4-Amino-benzyl)-2-(4-fluoro-phenoxy)-
25 nicotinamide in 20 mL of acetonitrile was added 1.44 ml (17.8 mmol} of agueous 37%
formaldehyde solution followed by 0.558 g (4.45 mmol) of NaCNBH,. After stirring for 16 h at .
rt, the mixture was acidified to destroy excess NaCNBH; and was partially evaporated to
remove acetonitrile. The residue was adjusted to pH 6-7 and then extracted with EtCAc (2 x
200 mL). The combined extracts were washed with saturated aqueous sodium
30 hydrogencarbonate solution (1 x 100 miL), brine (1 x 100 mL), dried (Na,SQ,), and
evaporated to 1.55 g of an oil. Purification by flash chromatography using a 40% EtOAc-
hexane eluant gave 992 mg of an oil which slowly solidified. Trituration in hexane afforded
872 mg (81% yield) of the title compound as a white solid, mp 99.5-101.5°C. Anal. Calcd for
C,5HaoN3O,F: C, 69.03; H, 56.51; N, 11.50. Found: C, 69.32; H, 5.52; N, 11.58.
35 EXAMPLE 248
2-{4-Fiuorophenoxy}-a-[2-(4-methoxyphenylethyl}-3-pyridinemethanol
A solution of 0.250 g (1.15 mmol) 2-(4-Fluorophenoxy)-3-pyridinecarboxaldehyde in 5
mL of tetrahydrofuran was cooled to -78 °C and treated dropwise with 1.0 mL of a solution of
the Grignard reagent prepared from 262 g (153 mmol) of 1-(2-chloroethyt)-4-
40  methoxybenzene and 0.559 g (23.0 mmol) of magnesium turinings in 13 mL of THF. After 2 h



25 The conpound of Exanple 244 was prepared according to the
procedure of Exanple 243 substituting the correspondi ng am ne for

2- (4- Am nonet hyl - phenyl ) - propan-2-ol. The duration of reaction was between
1 and 24 hours. EXAVPLE 244 N-[2-Chloro-4-(1 -hydroxy-1

- met hyl - et hYP)?288368y| | - 2- (3- cyano- 4- f | uor o- 1henoxy) -~ 30 ni BCTABPRRDIIE M P.
151-153[err]C, Anal. calcd. for [err] C 62.80; H 4.35; N, 9.55. Found: C,
63,16; H, 4.44; N, 9.49. EXAVPLE 245 2-(4-Fl ua8-0- phenoxy)-N-[4-(1

- hydroxy-1 -nethyl -ethyl)-cycl ohexyl net hylI- 35 ni coti nam de To

4- ({[ 2- (4- Fl uor o- phenoxy) - pyri di ne- 3- car bonyl j - am no}- net hyl ) -

cycl ohexanecar boxylic acid nethyl ester (0.0221 grans, 0.06 mmle) in

t et r ahydr of & a®f Slrming, ) anaadditip8@Q).5 Told oNiGrignetrdh ybagentt Wiasu Bdided, ettty nix@irk Qfas
(171 A, 0.24 St - for hours. The
reaction was qﬁgﬁtﬁéedd%ﬁ? %9%1(8&(}){ g??‘]‘glfségﬁ%mﬁ%%%gﬁguﬁaﬁ}'%&%%@%'ﬁq Rt
tenperature. THE PN WasPatiiencd bpiweprsd mhoburier and BeRimbbf REgncmiduin sphiatkie

and_concent r at @fbanic laydAifas iished WinGiatifaidy deti sB M RydrQRIAMUNGH. YRR Wihd | o

by chronmat ogr agh%d &]ﬁ%{’hl cg el uti réa with 1/1 hexanel/ € acetate t'o /5
met hyl ene chl of["def REt4hA7012VIR0raid/ 8 give &334 o3 palarlepoib 1Mwo pyrificaiops by flash
ng- gglci—l A?a:)'a, cominetgraploy udirgr 25% EX0MAsSeahe dd 269%0éherNbluche 2RspdefiEd ‘as Gluants

. y y . ff

Ay VP 46 10, .
N- ( 2- Chl or o- beﬁz%?d- : (%@Q{?i Vhefr"g-"iﬁ“ﬁé’}eﬁﬁﬁﬁ?m?ﬂ“&%?? ALl JEhermesgray MS nmisr354
2- (Pyridi n- 3- yiMet Roxy) - ni cotinic acid (0.300 grans, 1.3 nmole) 2-
Chl or o- benzyl am ne (0.202 grans, 1.43 nrm%@n%%%%‘gl- hydr oxybenzot ri azol e
hydrate (0.210 grans, 1.56 mmle) in dr ormam de (10 m) was
added 1-(3-di et hyl 2@ luoroghenoxy)-Jpyridinyiiedatdimethoxyphienvilvidpropanane de (0. 324
grams, 1.69smole) angiusén 61388 nRV@ 0o mr&hbt2-(4TF*hf‘oré'pﬁenoxW-éi[tz!{ﬁ-ﬁmeE@@p‘ﬂhﬁy)géﬁ@]-
t Wt t

.
KY -SSDVHTGNR

- o

with 50 nm vat er adnd 58' m 1_N SOde um hydr oxi de and extracte
-pyndinemethanol in 5 mL of acetone ‘was cooled to 0 °C and treated with 1.6 mL (2.00

mmol) of 1.25 M Jones Reagent solution. The mixture was allowed to warm to rt and then
quenched by the addition of 5§ mL of isopropanol. The precipitate was removed by filtration,
and the filtrate was evaporated and partitioned between 50 mL of saturated aqueous sodium

20  hydrogencarbonate solution and 100 mL of EtOAc. The separated organic layer was
combined with a 100 mL EtOAc backwash of the aqueous layer, washed with brine (50 mL),
dried (Na,SO,), and evaporated. Trituration of the residue in hexane gave 271 mg (77% yield)
of the title compound, mp 73-74°C. 'H NMR (CDCl,) d 3.03 (2H,t, J=7THz),343(2H,t J=
7 Hz), 3.78 (3 H, s), 6.75-7.18 (9 H, m), 8.17 (1 H, dd, J=2, 8 Hz), ), 8.25 (1 H, dd, J= 2, 4

25 Hz), Anal. Caled for CpHigNO,F+0.25 H,0: C, 70.87; H, 5.10; N, 3.94. Found: C, 70.88; H,
4.79; N, 3.79,

A solution of 226 mg (0.496 mmol) a-[(2-Chlorophenyl)methyl}-2-(4-flucrophenoxy)-3-
30  oxo-3-pyridinepropanoic Acid t-Butyl Ester in 5 mL of trifluoroacetic acid was stirred at rt for 4
h. The mixture was evaporated, and the residue was diluted with 5 mL of toluene, heated to
reflux for 2 h, and evaporated. The residue was dissolved in 100 mL of EtOAc, washed
successively with saturated aqueous sodium hydrogencarbonate solution (1 x 50 mL) and
brine (1 x 50 mL), dried (Na,SO,), and and evaporated to 125 mg of an oil. Purification by
35 flash chromatography using 40% ether-hexane as eluant yield 120 mg (68% yield) of the title
compound as a colorless oil. 'H NMR (CDCl,) d 3.20 (2H,t, J=8Hz),3.49 (2 H,t J=8 Hz),
7.06-7.32 (9 H, m), 8.19 (1 H, dd, J=2, 7 Hz), 8.25 (1 H, dd, J = 2,5 Hz); Thermospray MS

(m/e) 356,358 (M"+1).



acetate. The conbined extracts were washed with 1 N NaCH, water and bri ne,
dried over Na2SO4, filtered and concentrated to give an oil that was
purified by chromatography on silica eluting with 5% net hanol/ methyl ene
chloride. R ,zation fromethyl acetate/ hexane gave whj S
(0.1169). Meﬁby%}f [err]C Anal. calcd. for [err] C 64.50; #ﬁéf&%gﬁgo
N, 11.88. Found: C, 64.38; H 4.58; N, 11.97. EXAVPLE 247

N-r[ 4- (D net hyl am no) phenyl ] met hyl | - 2- (4-f uor'&)c’henoxy) - 3-

pyri di necar boxam de To a solution of 1.00 g (2.96 mmuol)

N- (4- Am no- benzyl ) - 2- (4-f | uor o- phenoxy) - 25 ni cotinamde in 20 nL of
acetonitrile was added 1.44 of aqueous 37% f or mal dehyd

sol uti on fol Idwed by g“ef'ﬁ?g‘pﬁ“r(d& iést)i%fﬁme%ﬁ-@a%ﬁcé?m'@ 19 e r’?b‘}‘l:F%I’e 96
h at rt, the m xExarpleEss sapstidiihd the ifdza@e Stisstrite dortes Somya GBI IP repachtiome0. Mass
parti al I y evapor at resi due was adjusted to pH

6-7 and then ext?p§§€a%erEd?ﬁrnﬁﬂgwgﬂmﬁﬁayﬂ%hw The conbi ned extracts were

washed with saturated aqueous SOdI um 30 rgmagm&ar bonate solution (i x

100 nmL), brine (1 x ) ;ﬁ@Sgof

an oil. Purification xane
NMB1(ED G rthowd%t yP SbHeh ﬁﬁgé%lH

afforded 872 ng é%%wndelmmfmt)mezst(hhl Qermoeuafdme§me)341i< olid, np

el uant gave %2 ngy of t'l'1’rt7d12étﬁ‘~i?r7?°n(9h'é>(‘?ine
99.5-101.50C. Anal. Calcd for [err] C 69. 03 0. Found C,

69.32; H 5.52; N, 11.58. 35 EX_MEL._ZQZ_ EXAIPLE
248 2- (4- Fl uor ophenoxij2-@-| S ) L )

solution of 0.250 g (ﬁ'ﬁlg
2- (4- Fl uor ophenoxy) - 3='pyrr d

%%és?‘bgﬁlgv % ﬁy@eﬁ%ozs . ﬁ&aﬁawdﬁ vt

cool ed to - 78 C aadd; Hr283;¢l3d6opwi se with 1.0 nL of a solution of the

Gignard reagent prepared from2.62 g (15. ?E § 1-(2-chloroethyl)-4-
40 met hoxybenzene and O. 559 g (23 0 rrm)l) magnesi umturinings in 13 nL
of THF. After 1-[25(d-Flupro-phenaxy)-g R3-(4-frfluoromathoxy-phenyli-popan-1-

Gignard reagent%d@s added, and the mxture was quenched by the addi ti on of
a

2 mL of saturat queous NH4CI solution. After vvarm ng
. 79-81°C; Anal. Calcd for CyH,sFNO;: C, 62.23; H, 373 N, 3.46. Found: C,

20 6211, H,3.77, N, 3.57.

M.P. 89-70°C; Anal. Calcd for CH4F3NO,: C, 67.22; H, 3.95; N, 3.92. Found: C,
67.19; H, 3.74; N, 3.92.

25
M.P. 84-85°C; Anal. Calcd for CyoH:sF4NO,: C, 64.00; H, 3.49; N, 3.73. Found: C,
64.07; H, 3.31; N, 3.66.
EXAMPLE 256
30 1-[2-{4-Fluorophenoxy)-3-pyridinyl]-3-phenyi-1-propancne

To the sodium hydride obtained by washing 351 mg (7.73 mmol) of 50% sodium
hydride dispersion in mineral oil with pentane was added 10 mL of dimethylformamide
followed by 867 mg (7.73 mmol) of p-fluorophenol. After the hydrogen evolution ceased, 886
mg (3.87 mmol) 1-(2-Fluoro-pyridin-3-yl)-3-phenyl-propan-1-one was added dissolved in a

35  minimum amount of DMF. The mixture was heated to 80 °C for 3 h, and the solvent was
evaporated under high vaccum. The residue was partitioned between 200 mL of ether and 50
mL of aqueous 1 N sodium hydroxide solution, and the separated organic layer was washed
with aqueous 1 N sodium hydroxide solution (1 x 50 mL), brine (1 x 100 mL), dried (Na,S0,),
and evaporated to 1.16 g of a white solid. Recrystallization from hexane gave 1.06 g (85%



the m xture. was partitioned between 50 nL of water and 200 nlL of EtOAc, and
the separated organic | ayer was washed wi th saturated agqueous sodi um
hydr ogencar bonat e sol ution, brine, dried (Na2SO), and evaporated to give
0.53 g of a colorless oil. Two purifications by flash 10 chronmat ography
usi ng 25% MQ@P#45368ane and 25% et her-tol uene, respectively, FEF/IBPYHRE
afforded 339 ng (64% vyield) of the the title conpound as an oil.
Thernospray Ms: rn/e 354 (M+ 1). EXAMPLE 2496Q-

-1 2- (4- Fl uor ophenoxy) - 3- pyri di nyl | - 3- (4- nmet hoxyphenyl )1 - propanone 15

A solution of 353 ng (1.00 mmol)

2- (4- Fl uor ophenoxy) - a- [ 2- (4- net hoxyphenyl ) et hyl ] - 3-pyridi nenethanol in 5
mL of acet oBe wiekl) obibe &k camnpourdzsaan whiter soitid, eap 84-831C.1 ABainiCalcd. FO0C phiefiNO,0fC,
1.25 M Jones R t f Ishbowed to warmto rt and
t hen quenched Eﬁg{gﬂi 5a d‘iut‘{l%q':o;mg @1755?1 l_Fg\gl?ft\loaalr1loI The precipitate was
renoved by filtrati dhe camepungs of expmplas 851 W&E@P@(ﬁ@écmgpfarﬂﬂﬁ proeasdce of

between 50 L ghamat lzs%m.@mge@ymdﬁaéa gms%}e forhwéié&%nwam@@éram $64 uﬁa on
and 100 nL of EtQAc. The sgﬁarate or anl [ C\R}/ w?:s nmbi ned wi.th a mL
Q! brhrofy

Et OAc backwash When tfflicatad, Sdlyeroxupyedine v%%%r C'(SS\Ue"ﬁLB“”f'EFr f"éd’"'eCt
(Na2SO4), amd estaramnaingdr fialh chromatbgraphyo Mabispetteniate determintedbg e ARD! eneliéd. Ny
(77%vyield) of the title conpound, rrp 73-%%%_{' H NVMR (CDC13) d 3.03 (2
H,t,J:7Hz)343(2Ht,J: Hz) ,s)675718(9H
m, 8.17 (1 H, dd, -- Ri2Hpyridi ipyddi 2-1-0 Hz); Anal.
Calcd for [err] H20 .7 4. 0 4.+49;
0 570 EXAWPLE oo i&c% %r}ag' ﬁ?icdlf%) rC H,G?QC? 05‘3%% 5%6 0988 Fblina4-C

-1 2- 4-f 1 uor oph&A8H. 5§5er9 Hinyl1-1 -propanone A solution of 226 ng (0.496
mmol ) a- [ (ZsChl orophenyl ) met hyl | - 2- (4 fl UW) G 30

oxo0- 3- pyri di nepropanoi c Acid t- But Est er ri fI uoroacetl c acid
was stirred at rt fopdFiypro-phenyhi-izieds '

diluted with 5 nL ofm. Poémqe,,Admeammh foocgle,fswmmzform?sdm aaei Ne\8a@9o Fatretl.C, The
resi due was di ﬁgkﬁ% 49 %R]%’rnt of Et CAc, washed successively with

satur ated aque 189N ogencar bonate solution (1 x 50 nL) and brine
(1 x 50 mL), dried (Na2SO™4), and and evapﬁ)(_aﬂEl;E_m 125 rrg of an oil.
Purificatiaop by 35 ,fla; ) Q ¢ L ¢ as eI uant
yield 120 ng (68% yierd Tpotna

(cbcl 3) d 3 20 (2 H HWMR](GB%)Fﬂ)W(Q’,H@J(:'Z Ha), 2t92 (?JHzA%X P&tsem 75866‘37*28%xt§ H,
m, 8.19 (1 H gdy, 3 sHAR380-38) (1 HBmyT.d2lr. 24 (161H, my) 73524 R, ddz )y = 2ThRgIP 1Ay, VB

dd, J=2, 5 Hz); MS (mve) 336 (M"+1).

lL

25
TH NMR (CDCls) d 1.20 (3 H, d, J = 7 Hz), 2.93 (2 H, ABX pattern, Jas = 14 Hz, Jux=7
Hz, Jgx = 8 Hz), 3.86-3.95 (1 H, m), 7.06-7.49 (8 H, m), 7.94-7.97 (1 H, m), 8.16-8.18 (1 H, m),
8.47-8.50 (2 H, m); MS (m/e) 319 (M"+1).
30
'H NMR (CDCly) d 1.31 (3 H, d, J = 7 Hz), 3.30-3.52 (3 H, m), 7.02-7.27 (10 H, m),
8.01 (1 H, dd, J=2, 8 Hz), 8.20 (1 H, dd, J = 2, 5§ Hz), MS (m/e) 336 (M*+1).
EXAMPLE 262
35 "H NMR (CDCl) d 1.31 (3 H, d, J = 7 Hz), 3.32-3.52 (3 H, m), 7.06-7.53 (8 H, m) ,
8.05 (1 H, dd, J = 2, 8 Hz), 8.19 (1 H, dd, J = 2, 5 Hz); 8.49-8.51 (2 H, m); MS (m/e) 319
(M*+1).
EXAMPLE 263

3-14-{1-Hydroxy-1-methyl-ethyl}-phenyl]-1-[2-{pyridin-3-vloxy)-pyridin-3-yi}-
40 propan-1-one




(me) 356,358 (M +1). WD 98/ 45268 .

PCT/ 1 B98/ 00315 -159- 5 The conpounds of Exanpl es 251-255 were
prepared according to the procedure of Exanple 250 substituting the

i ndi cat ed { e for the conpound of Preparation 60. Ms re
determ ned%&(‘ﬁg&t her nospray net hod. EXAMPLE 251 1 %&9&%/6@1%,\6
-[2- (4- Fl uor o- phenoxy) - pyei di n-3-yl | - 3- (4-fl uar o- 1Lhenyl ) - propan-1 -one 10
'"HNWR (CDCI3) d 3.07 (2 H t, J=7Hz), 3.2 H t, J =7 H),
6.92-7.20 (9 H nm, 818 (1 H dd, J =2, 8 Hz), 8.25 (1 H dd, J =2, 5
Hz); M5 (me) 340 (M++1). EXAMPLE 252 1

-12- (4- Fl uor.o- pheno -pyridin-3-y-3-(4-trifluoronethyl-phenyl)-pro -1
one M P, 98- 95 e r JENMERIEPCLES T e s) g HeBr B ort e U e, R BTG Y
Found: C, 15 =6MHA47.1137.58(08; m]\8.13-848 (2 EXA)NBI2E-824832 H, m); MS (mle) 345 (M'+1 -18
-[ 2- (4- Fl uoro- ;a_r'lﬁﬂoxy) -pyrldin-3-yll-3-(4-trifluoronethoxy-phenyl)-propan-1
MP. 79-81'CY%Arial . Calcd for [err] C, 62.23; H 3.73; N, 3.46. Found: C,
20 62.11; H 3.77; N, 3.57. EXAVPLE24 3EXAMBLEX64 uor o- phenyl ) - |
.-2-(4-fluoro-pheno 1Y o T FRC PRYA S A2 69-70[err] C, Anal.
Calcd for [err] C .22, H 3.95; N, 3.9Z. Found: C, .19; H, 3.74; N
3.92. 25 10 M.P. 81-82°C; Anal. Caled for C,gHq FNO,: ES(AfgriBHD4 E9: [N, 4.56. Found: C,
-[2- (4- Fl uor o- pheaaxWs1pNr4 g8 n-3-yl -3-(2.4.6-trifluoro-phenyl)-propan-1
-one MP. 84-85[err]C, Anal. Calcd for [err] C _64.00; H 3.49; N 3.73.
Found: C, 64.07; H, 3.31; N, 3.66. EXANPLEKMQQ—QB
1- [ 2- ( 4- Fl uor ophenoxy48FRyo-sheny RS

M.P. 105.5-106.5°C; 'H NMR (CDCl,) d 5.34 (2 H, s), 6.73-7.28 (10 H, m), 8.28-8.33
15 (2 H, m): MS (m/e) 324 (M*+1).

Y)Y TSR I\

M.P. 92-93°C; Anal. Calcd for C,qH,sNO,CIF: C, 63.79; H, 3.66; N, 3.91. Found: C,
63.43; H, 3.52; N, 3.94.
20 EXAM 67
1-12-{4-Fiuoro-phenoxy)-pyridin-3-yi}-3-phenyi-pro; n
M.P. 110-111°C; 'H NMR (CDCly) d 7.07-7.58 (11 H, m), 7.75 (1 H, d, J = 16 Hz),
8.13 (1 H, dd, J = 2,7 Hz), 8.27 (1 H, dd, J = 2,5 Hz); MS (m/e) 320 (M*+1).
' EXAMPLE 268
25 Benzo -2-yi-[2-(4-fluoro-phenoxy)-pyridin-3-yl}-
M.P. 102-103°C; Anal. Calcd for C,oH,,NOsF: C, 72.07; H, 3.63; N, 4.20. Found: C,
71.84; H, 3.43; N, 4.15.

30 M.P. 169-170°C; 'H NMR (CDCl,) d 7.04-7.17 (7 H, m), 7.36 (1 H, dd, J = 1, 8 Hz),
746 (1H,d, J=8Hz),767(1H,d, J=8Hz),795(1H,dd, J=2,8Hz),828(1H,dd, J=
2,5 Hz), 9.20 (1 R, s); MS (mle) 333 (M"+1).

EXAMPLE 270
1-[2-(4-Flucro-phenoxy)-pyridin-3-yi]-2-(methyl-phenyl-amino}-ethanone

35 M.P. 126-128°C; 'H NMR (CDCl,) d 3.10 (3 H, s), 4.85 (2 H, s), 6.61-6.73 (3 H, m),
7.09-7.21 (7 H, m), 8.22 (1 H, dd, J = 2, 8 Hz), 8.27 (1 H, dd, J = 2, 5 Hz), MS (m/e) 337
(M™+1).

XAMPLE 271




To the sodi um hydri de obtained by washing 351 ng (7.73 mmol) of 50% sodi um
hydri de di spersion in mneral oil with pentane was added 10 niL of

di met hyl f ormam de foll owed by 867 ng (7.73 mol) of p-fluorophenol. After

t he hydrogen evol ution ceased, 886 ng (3.87 mmuol)

1- (2- Fl uor o3 98/4:268 3- yl ) - 3- phenyl - propan- 1- one was added di pephpmB@o3ls a 35
m ni rum anount of DMF. The m xture was heated to 80 C for 3 h, and the

sol vent was evaporated under hi gh vaccum Theqgzesi due was partitioned

bet ween 200 nmL of ether and 50 nL of aqueous 1 N sodi um hydroxi de sol ution,
and the separated organic |ayer was washed wi th aqueous 1 N sodi um

hydr oxi de solution (1 x 50 nL), brine (1 x 100 nL), dried (Na2SQ4), and

evaporated t® 1.16 gAofonmionver toer18ahi d111RﬁﬁrM3b8¢hhbl¥%? ld%p?&pﬂ%nh@&@@n@.alfﬁ

1.06 g (85% leld h a wWhite solid,
82-83C. Anal . ?'g'g'dfé“r'a'[ e?sr‘j“%d ?°7ZES §a“ﬁgre§e‘g§'ng‘?kﬁe %'t%é“%hn‘d 1°@m°})4°f@3
H 4.97; N, 4. 3%utivhefKovbutdihioh indreganel e\ﬁer%ri‘m@twsmrneapolemaroezbmﬁ@qrcml ng

to the procedurgQf 1E{§Wiu&oé%ﬁo>§ﬁ?%%g&b tngc'z gggL §F1Le r%hy%%?&rgl{ QLS r?gé)?dor

t he conpound of Preparation rroxXypyri
p- f 1 uor ophenol . de'i"é%Iu‘l‘ﬁeé stigng: fq5 A0 Mine @139 rnh (et mi®!) erbenzmcahvdmwaslaﬂmd

fl ash chromag ogareplave ahNRSH t
EXAMPLE 257 Pheﬁgﬁ;;ateg; M%ﬁﬂw@ gﬁ %‘g?"lr*?‘?% \Eé’s &ugﬁﬁg' tHér%Ed ’9&0?{2

M P. 45-46[er r]'@'- ”? HFaGlesplution a 4Wa§8‘3"P¥Vedst°3’@'mrtP rt9 mlﬁsiﬁrmas C,
;45188g ( 2 F;:S 35:; pdwtlosecﬂ.t)ieméldﬁ 50 mL of satgrated aqueous NH,CI solution anéi 300 ImL of EtomLE
uor o ridijn- XYy Pyridin - -one
MP. 62-64[err] l‘f?’g%nal °'9éaF (?i’yé 3 o7 he& .%?o;’XH 45%2!!3‘%9\1 adyieg 'iQSHWd
C, 70.55; H, 4.i8Qrogehcagobge sBMivPEENR 66brRe, dried (Na,SO,), and evaporated to 259 mg of an
N (o 3) - 1 B ektert i eth Bt ety "?’ﬂx L‘S&“éy?wﬁﬁéé?’ﬁereqﬁaigaﬁdﬁ% Ty =
6 Hz, JBx= 8Hz)(63%, yzﬂd) of theylitie cpmpoynd ay amoll HMIF((Q@C d 393 (17H,95%)13.54-3861(2 B.=2,

7Hz), 8.19(1 H m),5.34-5.37 (1 H, m), 7.07-7.41 (10 H, m), 8.21-8.26 (2 H, m); APCI MS (m/e) 338 (M"+1).
EXAMPLE 272

20 'H NMR (CDCl;) d 3.29 (1 H, br s), 3.52-3.57 (2 H, m), 5.35-5.38 (1 H, m), 7.13-7.51
(8 H, m), 8.23-8.26 (2 H, m), 8.46-8.49 (2 H, m); APCI MS (m/e) 321 (M*+1).
EXAMPLE 273
-[2-(2-Chlorophe 11-2-{4-fluorophenoxy)-3-pyridi hano
A solution of 76.0 mg (0.214 mmol) 3-(2-Chlorophenyl)-1-[2-(4-fluorophenoxy)-3-
25  pyridinyl]-1-propanone in 5 mL of methanol was cooled to 0 °C and treated with 8.0 mg (0.21
mmol) of NaBH,. The mixture was stirred for 30 min at 0 °C and quenched by the addition of
1 mL of aqueous 1 N hydrochloric acid sotution. The mixture was evaporated, and the residue
was partitioned between 100 mL of EtOAc and 50 mbL of saturated aqueous sodium
hydrogencarbonate solution. The organic layer was washed with brine, dried (Na,SO,), and
30 evaporated to give 79 mg (100%) of the title compound as an oil. 'H NMR (CDCI3) d 2.10-
2.32(2H,m), 2.35(1 H, d, J= 6 Hz), 2.83-3.08 (2 H, m), 5.06-5.15 (1 H, m), 7.01-7.33 (9 H,
m), 7.85(1H,dd, J=2,7 Hz), 8.05 (1 H, dd, J = 2, 5 Hz); thermospray MS (m/e) 358 and
360 (M*+1),
The compounds of Examples 274-276 were prepared according to the procedure of
35 Example 273 substituting the indicated substrate for the compound 3-(2-Chlorophenyl)-1-[2-
(4-fluorophenoxy)-3-pyridinyl}-1-propanone.,
EXAMPLE 274




dd, J = 2, 5 Hz), M5 (me) 336 (M++1). EXAMPLE 260 25

2- Met hyl - 3- phenyl - 1-r 2- (pyei di n- 3-yl oxy) - pyri di n- 3-yl 1- 1ropan- 1- one ' H NMR
(CDC13) d 1.20(3 H, d, J= 7Hz), 2.93(2 H ABX pattern, JAB= 14 Hz, JAXx=7
Hz, Jax= 8 395 (1 H m, 7.06-7.49 (8 H, m), 7.94-7.97

8. 16- 8. 18 (?; 98/%&68 47-8.50 (2 H, m) VB (me) 319 (M‘+1) BW%&‘”&%l
1-[ 2- 4- Fl uor o- phenoxy) - pyri di n- 3-yl ] - 3- phenyl - butan-1-ne 'H NMR (CDCI 3) d
1.31 (3 H d, J =7 H), 3.30-3.52 (3 H m, 75%2-7.27 (10 H, ), 8.01 (1
H dd, J =2, 8 Hz), 8.20 (1 H dd, J =2, 5 Hz); M5 (nmle) 336 (Mr+l).
EXAMPLE 262 3- Phenyl - | [2 (pyrdi n- 3 yI oxy) pyri di n 3 yI] but an 1 one 35
'HNI\/R(CDCI3)d131é . és
H n), 8.05 f1 H, ddM 909‘20 HMR@%G&OW%GHWH@(sHHE)J §*A?§ %7
(2 H m; M (mep (Bl Meet)os (FM MBE63ET (BHAM), 689-7.10 (5 H, m), 7.81 (1Hde 1,

Py oy e g T o B sl ) "es (2 e

br s), 3.07 (2 H t, J= 8 Hz), 344(2H£§AME!£_&§H2) 7.11-7.55 (7 H, m,

8.17-8.21(2 H, n), 8,24 (
EXAVPLE 264 1 -r2- (4 48 Srctdhe !

ol

"" - et hanone 10

M P. 81-82C/10Anal . Cdﬂb‘Mﬁ(@lDC[sb@* 2]10@25'(’21"*2!6) ZHO (11H5@’S)Nf7242 8%5(2 ko g.016,09

74,13, H 4.6L (N dh, 559-?56\M3L+En36579](1n d,J=1,7 Hz), 8.03 (1 H, dd, J = 2, 5 Hz); AMPI MS
Dyrldl | -2- phénoxy- et hanone

-[ 2- (4- Fi uoro- phe )32¥1(M

15 "H NMR (CDCly) d 2.08-2.23 (2 H, m), 2.60 (1 H, br s), 2.73-2.89 (2 H, m), 5.07-5.12
(1 H, m), 7.04-7.48 (8 H, m), 7.86-7.89 (1 H, m), 8.01 (1 H, dd, J = 2, 5 Hz), 8.40-8.43 (2 H,
m); AMPI MS (m/e) 307 (M*+1).

EXAMPLE 277
E)-2-{4-Fl -3-[3-{4-metho -1~ nyi]-pyridine
20 A mixture of 0.97 g (2.7 mmol) 2-(4-Fiuorophenoxy)-a-[2-(4-methoxyphenyl)ethyl}-3-

pyridinemethanol, 0.93 g (3.9 mmol) of Burgess Reagent, and 20 mL of benzene was heated
to reflux for 4 h. The cooled mixture was partitioned between 300 mL of EtOAc and 100 mL of
saturated aqueous sodium hydrogencarbonate solution, and the separated organic layer was
washed with 100 mL of brine, dried (Na,S0O,), and evaporated to 1.10 g of an oil. Purificaiton
25 by flash chromatography using 15% EtOAc-hexane as eluant gave 0.39 g (42% yield) of the
title compound as an oil. '"H NMR (CDCl;) d 3.60 (2 H, d, J =7 Hz), 3.82 (3 H, s), 6.48 (1 H,
dt, J=7,16 Hz), 6.78 (1 H, d, J= 16 Hz), 6.86-7.18 (3 H, m), 7.79 (1 H, dd, J=2, 8 Hz), 7.99
(1 H,dd, J=2, 5 Hz).
Example 278 was prepared according to the procedure of Example 277 substituting
30 the comrsponding alcohol for  2-(4-Fluorophenoxy)-a-[2-(4-methoxyphenyl)ethyl]-3-
pyridinermethanol.
EX LE 27
E)-2-(4-Fiuorophen -3-[3-phenyl-1-propenyll-pyridine
'H NMR (CDCly) d 3.62 (2 H, d, J=7 Hz), 6.51 (1 H, dt, J=7, 16 Hz), 6.81 (1 H, d, J
35 =16 Hz), 6.83-7.35 (10 H, m), 7.78 (1 H, dd, J = 2, 8 Hz), 8.00 (1 H, dd, J = 2, § Hz); AMPI

MS (m/e) 306 (M*+1).
EXAMPLE 279
n-3-{1,2-Dihydroxy-3-(4-methoxyphen 1}-2-{4-fluorophenoxy)-pyridine

To a mixture of 161 mg (1.19 mmol) of N-methylmorphohne—N-oxide hydrate, 0.175 g
40  (0.0175 mmol) of a 2.5% solution of OsQ, in {-butanol, 0.6 mL of acetone, and 0.4 mL of water



M P. 105.5-106.5[err]C, 1H NWR (CDC13) d 5.34 (2 H, s), 6.73-7.28 (10 H,
nm, 8.28-8.33 15 (2 H m; M5 (me) 324 (M+1). EXAMPLE 266

2- (2- Chl or o- phenoxy) -1 -12-4-f1l uoro-phenoxy)-pyridin-3-yll-ethanone M P.
92-93C, Anal. Calcd for [err] C, 63.79; H 3.66; N, 3.91. Found: C, 63.43;
H, 3.52; NwQIgK52680 ERMBISEROGT7 1
-[2-(4- FI uor o- Dhenoxy) - pyri di n- 3zyf - 3- phenyl - propenone M P. 110-111C, 'H
NVR (CDCI 3) d 7.07-7.58 (11 H m, 7.75 (1 Hieq, J = 16 Hz), 8.13 (1 H, dd,
J =2,7 H), 827 (1 H dd, J =2,5 Hz); M5 (me) 320 (M+1). EXAWPLE 268
25 Benzof ur an- 2-y| -r2-(4-f| uor o- phenoxy) - pyri di n- 3-yl | - met hanone
M P. 102-103C, Anal. Calcd for [[err] C 72.07; Hg 3.63; N, 4.20. Found: C,
71.84; H, 3543wa¥\, adde&&OOEﬁ@NBlSESZ'ﬁQ (E)-2-(4- Fiuorophenoxy)-3 [3-phenyl 1-propeny|]-pyridine

VP 160 1700, IRENGEN 2 B4 SR i &, B W e ol TR AR B b st 4
Hz), 7.46 (1 Hwnhidh tiche s gBoflsalld, sodiv@sulfite ids added] 'Ehe8um)\$|on7W%tl(er fdr 5 ain, and=
2, 8 Hz), 8. 28tl’{e goh!i_é V\QFL! re;novgd b? ﬁH%lon ﬁns%g \{II&I H!O ﬁs). of'\@e{oné e)Thé‘?ﬂ:ﬁraQéVI#v"él)

EXAMPLE 270 |
- [ 2- (4- Fl uor o- |shreRersejgd. P thairesidge weg partitioned pavessHER LA FiQHs)and SR kgl rings

MP. 126-128C Thélo yMﬁc (Fase) argteéQ:o(anEb wf?r) a 160 AP EtGadbackash &f $id-=qudods ( 3
H m, 7.09-7. 21

ad)sel
Hz):; MBS (,lﬁygn) dg@(h{%ﬁ,@‘i)a @71195| mg of a sol!jz}%ecryste%hzatgon tjtrém o(ildene B
4- Fl uor oplyevox40) ma-(ews yididnyt the Bﬂdwwhp@m& & phainy bolid, mprippazedae 'H NMB

(5268
= = = 7 H, s),
| B98/ 00315 (99%'2)." 2.13(1H,d, J=4Hz),287(2H,d, J=6Hz),2.94 (1 H, d, J=6 Hz), 3.78 (3 H, s)
4.05-4.14 (1 H, m), 5.02 (1 H, t, J =5 Hz), 6.80-7.16 (9 H, m), 7.89 (1 H, dd, J= 2, 7 Hz), 8.08
15 (1H,dd, J=2,4Hz).
Example 280 was prepared according to the procedure of Example 279 substituting

the corresponding starting material.

20 M.P. 125-126°C; Anal. Calcd for C,oH,sNO4F: C, 70.78 H, 5.35; N, 4.13. Found: C,
70.68; H, 5.19; N, 4.24. o
EXA E 28
3-[(Benzylo ethyl}-2-(4-flucrophenoxy)-pyridi
To a suspension of 122 mg (2.53 mmol) of 50% sodium hydride dispersion in mineral
25 oil in 10 mL of dimethylformamide was added 500 mg (2.30 mmol) 2-(4-Fluorophenoxy)-3-
pyridinemethano!l followed by 0.343 mL (396 mg, 2.53 mmol) of 4-methoxybenzyl chloride
and 420 mg (2.53 mmol) of Ki. After stirring 1 h at rt, the mixture was partitioned between 100
mL of water and 100 mL of EtOAc. The separated organic layer was washed with brine, dried
(Na,S0,), and evaporated to 949 mg of a yellow oil. Purification by flash chromatography
30 using a 20% EtOAc-hexane eluant gave 552 mg of a colorless oil which solidified on standing.
Trituration in hexane afforded 464 mg (59% yield) of the title compound as a white solid, mp
49-50°C. Anal. Calcd for C,,HsNOsF: C, 70.78 H, 5.35; N, 4.13. Found: C, 70.79; H, 5.09;
N, 4.03.
EXAMPLE 282
35 1-[2-(4-Fluorophenoxy)-3-pyridinyi}-3-(4-methox nyl ane
To a solution of 60 mg (0.18 mmol) (E)-2-(4-Fluorophenoxy)-3-{3-(4-methoxypheny!)-
1-propenyl]-pyridine in 50 mL of ethanol was added 50 mg of 10%Pd/C, and the mixture was
hydrogenated at 45 psi on a Parr Shaker Apparatus for 2h. The catalyst was removed by
filtration, and the filtrate was concentrated to afford 50 mg (83% yield) of the title compound as
40 acolorless oil. "H NMR (CDCl,) d 1.92-2.06 (2 H, m), 2.67 (2 H, t, J=8Hz), 275 (2 H, t, J =



5 A solution of 0.114 nmL (111 ng, 1.10 mmol) of diisopropyl am ne
in 8 mL of tetrahydrofuran was cooled to -78 0OC and treated dropwi se with
0.440 nL (1.10 mml) of a solution of 2.5 Mn-butyllithiumin hexane. After
stirring for 30 mn a solution of 231 ng (1.00 nmol)

1-[ 2- (4 Fl u¥ONH&HBxy) - 3- pyri dinyl | -ethanone in 2 i of tet rBGYHOBPMEN was
added dropwi se. After stirring for 30 mn, 0.112 nL (1.07 nmol) of

benzal dehyde was added 10 dropwi se, and sti{%3-ng was continued for | h.
The m xture was quenched by the addition of 2 nL of saturated aqueous NH4CI
solution and was allowed to warmto rt. The m xture was partitioned between
50 nL of saturated aqueous NHACI solution and 300 nL of Et OAc. The

separ at ed or §anf &2} §38K3ﬁ£ GREHENOW, th 7512 (irH, o, /s GHat 889 fdatsud = 2oiHRIm
hydr ogencar bona;hemﬁgb,léf L m/@@3d v afty brine, dried (Na2SO4), and evaporat ed
to 259 ng of an 15 oi Purlflcatlon by flash chromatography using a 40%
Et CAc- hexane eluant afforded 211 ng (63% ﬁ—y@ﬁ@ﬂﬁe@lt he title conmpound as an
oi I; '"H NWR (CDCI 3) mmwmmmm&mwm@ , 5.34-5.37 (1

H m, 7.07-7.41 ( 10To a sm)ﬂon of %jls-me%h X)(-phenbxymuboumc acnd%%tgo grams, %:BA ‘n Ie%)z

EXAMPLE 272 |

-1 2- ( 3- Pyri d9| o&ylprodepzmartinenipl 166 §ramgdt. t60ymBelpkh emiy1-hykiroxprenpatriaznie hgdrate (0. 173
"H NMR (CDCI 3 2

713751 (8 1 IR §28hrihonl Iy cherstainghcy Tyb v ey S Rdinihighipd)
321 (MA+1). EXANPRY- C?qtgylcarbodumlde hydrochloride (0.269 grams, 1.389 mmole) and stirred over mght
a- r2- (2- Chl or opfgninhdipd m hn@ea(\famfiue%nmrmaxéxw&ream.ﬂhcatma&m@m cBmbined

sol uti on of 76.

3-(2-Chl or ophen?’ft')g““i’ti«“["ée (VQ,S?\PPL‘M Sf5H7E AB% Yyneg driesiover MgP O fiRreq and sopeRsiAGALe | n
5 nL of net hanogivevas of Grdtethst gurifledChya Bittomtegrbsty ot &ilitaSelflingm@n (3G%Zéthyrraabeate¢>f

NaBH4. Th '
i on of |1 nhar otk of ‘R sePled o8 sRhask (01 A Fof AR SRl cohas
evapor at ed, andCiHeNs@&E: dueS5. 1 s, H85;tN, 7i60rfadnd €t 6keen H14069;M_7.68 Et OAC and 50

mL of saturated aqueous sodi um hydrogenc%%m%_%gl ution. The organic
| ayer was washed with brine, dr| ed (Na2S evaporat ed to g| ve 79
d ti ,

ng (100% of the tit

H 235561 H d,1d & -
> Orlr)Y 33 (96H TJ a‘s&utﬁ%)mfdzz(ﬁ@xo%n% %éﬁwoﬁ?—mc&ngﬁaﬁi @Gﬁzzﬁl%rla'ins”bew

(1
Hz); ther rmspra?’”wg)'( Rr(&ysminogielyPheed-rranan-2yol 2Wég B'ﬁﬁﬁur%ygofm@@mﬂ“@s 1-
274-276 were pr ﬁwad’x?lﬁbna@tﬁﬁo@l rrygrateqohhe gRFRCEEsT Bmolk) id2ry dimsRPandds (30 mi)

substituting the |n§|c rat
3- (2- Chl or oph en ? d d; Eigi dume yammo?propyl) :I-Qﬁylca%ngumlde hydrochloride (0.1795 grams,
0. 935 mmole) and stirred over night. The mixture was diluted with water and extracted with

25 ethyl acetate. The combined extracts were washed with water and brine, dried over MgSQ,,
filtered and ¢concentrated to give an oil that was purified by chromatography on silica eluting
with 60% ethyl acetate/ hexane to give a yellow solid. (0.078g). M.P. 145-147°C; Anal. calcd.
for CasHo4NO4: C, 72.10; H, 5.81; N, 6.73, Found: C, 71.79; H, 5.67; N, 6.61.

EXAMPLE 285

30 N-{4-Acetyl-b 1}-2-{4-fluoro-phenoxy)-nicoti
A solution of 2-(4-Fluoro-phenoxy)-N-[4-(2-methyl-[1,3]dioxolan-2-yl)-benzyl}-
nicotinamide (1.2 grams, 2.9 mmole) in 2 N hydrochloric acid (3.7 ml, 7.35 mmole} and
tetrahydrofuran (30 ml) was stirred at room temperature for 3 hours. The mixture was diluted
with 100 ml water and extracted with ethyl acetate. The combined extracts were washed with

35 1N NaOH, water and brine, dried over MgSO,, filtered and concentrated to give a solid which
was recrystalized from ethyl aceate/ hexane to give a white solid. (0.78 0 g). M.P. 106-108°C;
Anal. caled. for C,4H,;N,O4F: C, 69.22; H, 4.70; N, 7.69. Found: C, 68.87; H, 4.70; N, 7.55.

The compound of Example 286 was prepared according to the procedure of Example
285 substituting the corresponding ketal for 2-(4-Fluoro-phenoxy)-N-[4-(2-methyl-



(4-fluorophenoxy)-3-pyridinyl)-1 -propanone. EXAMPLE 274 |
-[2-(4- Fl uor o- phenoxy) -pyridin-3-yl]-3-(2.4.6-trifluoro-phenyl)-propan-1
- ot -163- 5 MP. 90-91[err]C "H NWR (CDC13) d 2.00-2.20 (2 H,
m, 2.31 (1 H d, J =5Hz), 2.71- 2.90 (2 H nm, 4.98-5.08 (1 H m,
6.56- 6. 61 (Woldg/ds288, 6.99-7.10 (5 H m, 7.81 (1 H, dd, J= lpcHiBds)pe318. 02
(1 H dd, J =2, 5 Hz); thernospray M5 (nle) 378 (M++1). EXAMPLE 275 1
- [ 2- (4- Fl uor o- phenoxy) - pyri di n- 3-y1] - 3- phenyl_ygy.opan-1 -ol 10 "H
NMR (CDC13) d 2.10-2.25 (2 H, in), 2.20 (1 H, brs), 2.72-2.92 (2 H, m,
5.01-5.09 (1 H mM, 6.99-7.30 (10 H mM, 7.79 (1 H dd, J =1, 7 Hz), 8.03
(1 H dd, J 2, 5 Hz); AMPI M5 (nfe) 324 (M++1). EXAMPLE 276Q

(

3-Ph | -1- > 3
(CDCIeg)y y 2r?68 g}é}&%@ﬁ”z)&h%ﬁygﬂbééﬁnghm‘e’ TH ]du.l)%&pa%ek%ﬁagg@é bwe% 1 afd DR

507512(1Hh91ﬂ’5704748(8H n),786789(1Hn')801(1H dd,
J =2, 5 Hz), 8.40-8.43 (2 H m; AWl MNSEXAMPLEIRE (M++1). EXAMPLE 277
(E) - 2- (4- Fl uor opheno : i di

A mxture of 0.97 g

2- (4- Fl uor ophenoxy) - mp[zsmsmmmxmmaw‘)et)hyl] 3- pyridi nenet hanol, 0.93
g (3.9 mmol 0of Bur gess Reagent, and 20 gpene was heated to refI ux
for 4 h. The cool ed mxture was partltlon 300 nmL of EtOAc and 100

mL of saturated aquedfEly : 4 oxyrettia)-b nigstinamidet he

separated organic | aY@'é s‘ﬂﬁ"éd Wﬂﬁ@f ! ng %cétﬁ%eﬁ%yl)-@f(dﬁ&drélghen@iﬂ)ﬁn@oédﬁﬁ%@%koo

and evaporated to 1. an oi | urificait

chr omat ogr aphy 9f§!"‘ﬁg° ﬁ%‘%"EP'EiNE meghenple (Wsmip pRAigirahydreliran é@ M) §t499P (EMReERfurD
the title conpowadadusd stiudh borohybtidsYR2{ Gt 33993 ndndié) ahd stiteddor 1dhosr. Thikizixture

282 (3,1 3 S Bobd o Sl afe Bt ol s T il by v
washed with water and brine, dried over MgSO,, fitered and concentrated to give a solid.
Recrystalization from ethyl acetate/ hexane gave a solid. (0.180 g). M.P. 112-114°C; Anal.
caled. for C,4Hy2N,O5F: C, 68.84; H, 5.23; N, 7.65. Found: C, 68.58; H, 5.15; N, 7.44.

The compound of Example 288 was prepared according to the procedure of Example
20 289 substituting the corresponding ketone for N-(4-Acetyl-benzyl)-2-(4-fluoro-phenoxy)-
nicotinamide. The duration of reaction was between 1 and 24 hours.
E a8
2-(4-Fluoro-phenoxy)-N-(4-hydroxy-cyclohexylmethyl}-nicotinamide
M.P. 110-112°C; MS : m/e 345 (M" + 1).
25 EXAMPLE 28
-{3-Carbamoy!l-phen -N-{2-chloro-benzyl)-nicotinamide
To a stirred solution of 2-(3-Carbamoyi-phenoxy)-N-(2-chloro-benzyl)-nicotinic acid
(0.300 grams, 1.25 mmole), o-chlorobenzylamine (0.195 grams, 1.375 mmole), and 1-
hydroxybenzotriazole hydrate (0.203 grams, 1.50 mmole) in dry dimethylformamide (3 ml) was
30 added 1-(3-dimethylamino)-propy!)-3-ethyicarbodiimide hydrochloride (0.311 grams, 1.63
mmole) and stirred over night. The mixture poured into 100 ml water and extracted with ethyl
acetate. The combined extracts were washed with 1 N NaOH, water and brine, dried over
Na,SQ,, filtered and concentrated to give a white solid that was purified by chromatography
on silica gel eluting with 7% methanol/methylene chloride. Recrystalization from ethyl acetate/
35 hexane gave a white solid (0.239 g). M.P. 153-155°C; Anal. calcd. for C,H;sN3O5Cl: C,
62.91: H, 4.22; N, 11.01. Found: C, 62.92; H, 4.30; N, 11.09.
EXAMPLE 290
2-(3-Dimethyicarbamoyl-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-benzyl}-

nicotinamide




Exanpl e 278 was prepared according to the procedure of Exanple 277
substituting 30 the corrspondi ng al cohol for

2- (4- Fl uor ophenoxy) - a- [ 2- (4- met hoxyphenyl ) et hyl ] - 3- pyri di nenet hanol .
EXAMPLE 278 EJ-2-%4-Ftuorophenoxy)-3-13-pheny| 1 propenyll ridine

NMR (CDC3) WO384 H d, J = 7Hz), 6.51 (1 H, dt, J= 7, ?&l

d J35 =16 Hz), 6.83-7.35 (10 H m, 7.78 (1 H, dd, J = 2 8 Hz), 8.00
(1 H dd, J =2, 5Hz); AWl M (me) 306 (M#¥ . EXAVPLE 279 svyn-3-|

. 2- Di hydr oxy- 3- (4- et hoxyphenyl ~propyl | - 2- (4-f | uor ophenoxy) - pyri dine To a
m xture of 161 ng (1.19 mol) of N nethyl norphol i ne-N-oxide hydrate, 0.175
g 40 (0.0175 mmol) of a 2.5% solution of OSO4 in t-butanol, 0.6 nL of
acetone, and® 0.4 niL W avgafrgq solutiopof @ B-Bipeghyicarbamoyi-phenoxy)-N- [4-(1-hydroxy 1-methyl-

(PCE:;I-/ 55(92/ %0315 etdy®doendyil-nicbBisic aﬂ&iﬁﬂ?oa@arﬁg 1(d% rﬁﬁ@e)ﬁﬂ)(4-Ammomethy!—phenya propan-2-
uor o enyl. - n i ne
of acetone and ‘8 @q%y%ﬁ'm?fvafﬁ "’I‘%’é ﬁ‘i“'ﬁt 3\9@ Q"é)’{r 3 épyqrat'e @ésﬁ 9«5?’"§t1 1%t

which time 5 g raioleplih ddgodinmetysioriinide \(@smpddes. ad'ﬂde B(Bsqmétﬁylﬁlﬂndmopyl) 3-

stirred for 5 enpve

100 1 of Cacet cHbeRREIRF ekt o aet SRS DA makle) e Pled ol g rhe
partitionedi®etwswre ACediintoofOOEN(Matersand eitlacpt!b;d with gthyl resetate0 TheTbrembireg caxiracts
| ayer was separ q,'p&l@/vaf

| ayer, dried ( hﬁt%r%@lla rfegmgﬁﬁgé{%lﬁ gva?er%%)bme E‘Ee%g?r O ﬁ%emanc; %c@%@g%
Recrystal | i zat | B¢ falnoﬁi' t ety 38 @‘HW@’ 12v0 chﬁ’”@@ﬂlﬁpw é?"df“"‘é‘f geheluting |with 2.5%

Zogfung g§ azvméth@mméthﬂenmnoaaé (0138 J? ‘HWNMM F@@Imsnl 3. 310%(% k3, 398 (3
400 2,87 (2 e Sheglan T P o1 iy Shsie b S5 boa T 34 4B b
dd, Jd; 2, th:??ss@kOB?ﬁﬂs ®?6E§ddr? Zzggt) Exanpl e 28?hmas prepareg
accordl ng (0] e procedure O anpl e I Ng e correspondl ng
starting material. EXAMPLE 280 M

icoti ide
To a stirred solution of N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl])-2-[3-(2,2,2-trifluoro-1-
20  hydroxy-ethy!)-phenoxy]-nicatinamide (0.520 grams, 1.13 mmole), NMO (0.192 grams, 1.7
mmole) and 4 A molecular sieves (0.5 g) in methylene chloride (15 ml) was added TPAP
(0.020 grams, 0.06 mmole) and stirred at room temperature for 1 hour. The mixture was
filtered through celite, washed with methylene chloride. The filtrate was diluted with 150 m!
methylene chloride, washed with water, dried over MgSO,, filtered and concentrated under

25 reduced pressure to give an oil which was purified by chromatography on silica eluting with
2.5% methanol/ methylene chloride to give a foam (0.506 g). 'H NMR (CDCl3) d 1.54 (6 H, s),
4.69 (2 H, d), 7.50-7.15 (9 H, m), 8.16 (1 H, m), 8.64 (1 H, m); MS : m/e 458 (M").
XAMPLE 29

30 henoxy] nicotinamide
To a stirred solution of N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl}-2-[3-(2,2,2-trifluoro-1-
hydroxy-ethyl)-phenoxy}-nicotinic acid (0.400 grams, 1.28 mmole), 2-(4-Aminomethyi-phenyl)-
propan-2-o| (0.232 grams, 1.40 mmole), and 1-hydroxybenzotriazole hydrate (0.189 grams,
1.40 mmole) in dry dimethylformamide (5 ml) was added 1-(3-dimethylamino)-propy!)-3-
35 ethylcarbodiimide hydrochloride (0.294 grams, 1.54 mmole) and stirred over night. The
mixture poured into 100 ml water and extracted with ethyl acetate. The combined extracts
were washed with water and brine, dried over MgSQ,, filtered and concentrated to give an oil
that was purified by chromatography on silica gel eluting with 2.5% methanol/methylene
chloride (0.550 g). *H NMR (CDCls) d 1.54 (6 H, s), 3.53 (1 H, d), 4.66 (2 H, d), 4.92 (1 H, m),

B%/Oﬁs( 1 H,



syn-3-(1 . 2-D hydroxy- 3- phenyl propyl )-2-(4-fl uorophenoxy) -pyridi ne 20

MP. 125-126[err]C, Anal. Calcd for [err] C 70.78 H 5.35; N, 4.13. Found:
C, 70.68; H 5.19; N, 4.24. EXAWMPLE 281

3-[ (Benzyl oxy) met hyl | - 2- (4-f 1 uor ophenoxy) - pyri dine To a suspension of 122
ng (2.53 mwb)9s@a$2680% sodi um hydri de di spersion in mneral 28CT/IRIBM3IH 10
nmL of di nmethyl formam de was added 500 ng (2.30 mmol ) 2-(4-Fl uorophenoxy) - 3-
pyri di nenmet hanol followed by 0.343 nL (396 ng,eg. 53 Mol ) of

4- met hoxybenzyl chloride and 420 ng (2.53 Mol ) of KI. After stirring 1 h
at rt, the mxture was partitioned between 100 nL of water and 100 nlL of

Et CAc. The separated organic | ayer was washed with brine, dried (Na2SO4),
and evapor at ¢d Q948 (W, &), sMy@IH, gg@id ¢1 HWa 8.2 At i Qi) omw Bessis Ms (mve) 313
chromat ography 30, using a 20% c- hexane el uant gave 552 ng of a

col orless oil mﬂ“éh solidified on standing. Trituration in hexane afforded
464 nmg (59% vyield) of the title conpound aBXAMPIE 283 solid, np 49-50[err] C
Anal . Cal cd for [errk . Sl B .. H 5.09;
N, 4.03. EXAMPLE 282
1-[ 2- (4- Fl uor ophnizetinamid&- pyri di nyl ) - 3- (4- met hoxyphenyl ) propane To a

sol ution of (O 1 - .
(E)-2-(4-F l}gr ophenoéi %ﬁ%)s?lunon 5 WSQZOE) Sldloﬁm syb)fy[))P 'S%tg;fy?md- ([g)y?’r0 |0(§‘|lr arilnnes |1r? .

nL of et hanol -Ayoineraetii- P'NWI'PEQ“ %tﬁ'd (9 A&2 ng2MEir &- 103s YR o W at? ed

at 45 psi on a RgdrbxyBEk@bzofPRAFA Uﬁ16f3C§rar3§1 1 z-ﬁhﬁmslél)t |al Blrdéﬂﬁlfdrrﬂémiu6@1 5ol
filtration, and the filtrate was conce % to. aff %%% |elg%
of the title coMadafipddsAmethylaming B?"P y'parbodjifmi g?(od?

(2 H m, 2.67 @nde)ahd sthred oSerhight. Tﬂe thﬁra wdls dlluted]wnth 200 miMadler abd extfaicleld wjth

gd?OJ(i g: S o5 )ethyl[Z%CSFa%% ‘El} gﬁn@ed or aglggg%_ﬁv\@_sq% wﬂ%gé%ﬂ%g%c}dlum h)%?ox&i(]! ah

N- ( 2- Chl or o- benbgite) -deied Ivere MRy - ffitbred oyl ) contentreted deri gike aTo of thad| wasi puvified by

2- (13- met hoxy- PheR@x¥habmP idnNsficAGifind Qih0B04r 3FFr alet@éA HERBNeCYo Zive an oil.
Recrystalization from ethyl acetate/ hexane gave a white solid (0.323 g). M.P. 118-120°C; MS
407 (M*+1).

20

To a stirred solution of 2-(3-Carbamoyl-phenoxy)-N-{4-(1-hydroxy-1-methyi-ethyl)-
benzyl]-nicotinic acid (0.400 grams, 1.549 mmole), 2-(4-Aminomethyl-phenyl)-propan-2-ol
(0.243 grams, 1.475 mmole), and 1-hydroxybenzotriazole hydrate (0.219 grams, 1.623

25 mmole) in dry dimethylformamide (15 ml) was added 1-(3-dimethylamino)-propy!)-3-
ethylcarbodiimide hydrochioride (0.3401 grams, 1.77 mmole) and stirred over night. The
mixture poured into water and extracted with ethyl acetate. The combined extracts were
washed with 1 N NaOH, water and brine, dried over Na,SO,, filtered and concentrated to give
an oil that was purified by chromatography on silica gel eluting with 7% methanol/methyiene

30 chloride (0.250 g). M.P. 145-147°C; MS (m/e) 387 (M*-18).

The compound of Example 295 was prepared according to the procedure of Example
294 substituting the corresponding amine for 2-(4-Aminomethyl-phenyl)-propan-2-ol. The
duration of reaction was between 1 and 24 hours.

EXAMPLE 295
35 4-({[2-(3-Carbamcy!-phgnoxy)-pyridine-3-cazggnyl]-amino}-methy:l)-

lohexanecarboxylic acid ethy! ester
M.P.160-162°C; MS (m/e) 426 (M"+1).
EXAMPLE 296
-{3-A {-phenoxy)-N-{4-sulfamoy!-b I-nicotinamide



10 Chl or o- benzyl am ne (0.166 grans, 1.160 mmvole), and

1- hydr oxybenzotri azol e hydrate (0.173 grans, 1.283 nmmole) in dry

di met hyl f ormam de (30 m) was added 1-(3-dimethylam no)-

propyl ) -3-et hyl carbodii m de hydrochl oride (0.269 grans, 1.399

stirred ovWOMEIB. The nmixture was diluted with 200 ml wat 3Frglﬁgg@1$act ed
with ethyl acetate. The conbi ned extracts were washed with water and bri ne,
dried over MgSO4, filtered and concentrated t18%-15 give an oil that was
purified by chromatography on silica eluting with 30% et hyl acetate/ hexane
to give an oil which solidified on standing. (O. 3009) MP. 71- 740C Anal .
calcd. for [err] C 65.13; H 4.65; N 7.60. Found: C, 64. 94, 4.69; N,
7.63 EXAVPLE 284 N- Asolulion piAtAmiogmethylipenaepesulionagiide. (Béiﬁéyarqmszmi mmole), 2-(3-

- 0x0-i ndan-4-y QéiM-)phéHoQﬂtdld%ﬁﬁl& d&d €300 grams, 11_5‘? nﬁncﬂé)' lJitﬂyﬁ||‘é>><i’cfenzotrlazole hydrate

2- (1- Oxo-i ndan- 4-yl net oxy-nlcotlnlc aci d %@a% % n?m&}

2- ( 4- Ami nonet h{A- %heﬁW’)s prcigan ek (6"d128‘ (ardﬁ’PFéh rIRHiP&jhYicarhediiide
hydr oxybenzot r hpgsdhRridy (U Z86eyrérs, W13 gmaiss ,in QindBhifomminil (15 mijrwas stirred for 10

di et hyl f or mam de, (3 was agdded

L (3 d et hyt arsg: bp B soa. SRS was mter et amyra, G28P 8 278 o) and
grans, 0.936 netrted)ovandigbtt atrmoed tmmratur’egh‘the ﬁh‘hlgrerrwas dittednaith @thiyluacetateni and
water and extrgelad htJ}EtZr ndﬁ&nﬂé( Ofirféﬁ%(/@r’\pg%sJ h&y e? d“ﬁﬂ {e8Gb BivEE Solid.

washed wi th water an over and concéntrated t
give an oil th&CW@'ZW|f'f°me%1hvd)§°€t§ﬁt¢/dmf@gﬁa®h§°'6n(°s'4399)cM Fe162t 1eAd W H“’Bb%
ethyl acetatel 4 ?Wpe to give a yellowsolid. (0.078g). MP. 145-147C;
Anal . cal cd. for err] C, 72.10; H, 5.81; N, _6.73. Found: C, 71.79; H,
5.67; N, 6.61. EXAVPLE 285 30 ' EXAMPLE 297

N- (4- Acet vlysbenzyl ) 224 £ EN0; ' i bi. et teinOM
2- (4- Fl uor o- phenoxy) -N-[ 4- (2 rrethyl [1 3] di oon an- 2 yI) benzyII-
ni cot i nam de (%ﬁ?—‘%&%’#ﬁ, 2.9 mole) in 2 N hydrochloric acid (3.7 m, 7.35
mol e) and t et rahydrnobautian df 3B(4ANinemehyd-tyatahexi3-aty!ymopant2eep(@r380 worems, 02.1%7

D o o "ot X Yoy "B te b Ginf LAl W BriohRl 15 s arfit 2788 ol & u-ALTe!

acetate. The cONDbI ed Xt T ac ter and
brine, dri ed ovmnox@s@tmrcr adid 6644 gramb, @3A% amoleht ddydrexyppizstrigzale hyHatgP 2

Was recrys é%g\ sf 59 WHQ) aﬁ@' ?r%ir@f{ arﬂiﬁé;gﬂ@otd?argé V253 rH\th%)ein Sﬁétﬁydane (cﬂlo?& 0
g. MP. 1 calcd. for [err 22
mTaa Xt “BFaF&F‘IC%“*%%' waspaﬁ?t@B%dr ed

Found: C, 68.8%0 M) wrasmdewan? styeed qyge n

according to t laetweéro&ﬁﬂu&aa@fanﬁmmﬁé&ﬁgamﬁwg wére W@ishddneith saturatesgaie ng

ketal for 2- g\ydroge%(garrgo apenoéyt)nne d1?|ed<o errrﬁgéy filtered and concentrated to give an oil
which was purified by chromatography on silica eluting with 50 % ethyl acetate/ hexane to

25 100% ethyl acetate to give a yeliow oil (0.080 g); M.W. 384.455 ; MS 385 (M*+1).

Compounds in Examples 298-317 were synthesized in a manner analogous to that in

Example 183 using the indicated carboxylic acid and amine.

Example 298

30 Prepared from 2-(3-Oxo-indan-5-yloxy)-nicotinic acid and 2-(4-aminomethyl-phenyl)-
propan-2-ol. MS (m/e): 435 (M*+NH;), 417 (M*+1), 400 (100). NMR (CDCl,): 8.62 (dd, J=2,8
Hz, 1H), 8.15 (dd, J=2,5 Hz, 1H), 8.07 (m, 1H), 7.32 (m, 8H), 4.67 (d, J=6 Hz, 2H), 3.13 (t, J=6
Hz, 2H), 2.72 (dt, J=2,4 Hz, 2H), 1.53 (s, 6H).

35

nicotinamide.
Prepared from 2-(2-Methyl-benzothiazol-5-yloxy)-nicotinic acid and 2-(4-amino-

methyl-phenyl)-propan-2-ol. mp 124-6°C.
Anal. Calcd. for C,4H,3N;S0;5: C, 66.49; H, 5.35, N, 9.69. Found: C, 66.34; H, 5.38; N,
40 957.



-166- 5 [ 1, 3] di oxol an-2-yl)-benzyl | -nicotinam de. The duration of
reaction was between 1 and 24 hours. EXAMPLE 286

2- f 4- Fl uor o- phenoxy) - N- ( 4- oxo- ycl ohexyl met hyl ) - ni coti nam de M P.
157-159[err]C, Ms: me 343 (Mt + 1). 10

EXAMPLE 287%w@9¢/45268 uor o- phenoxy)-N-r4-(1 PCT/IB98/00315

- hydr oxy-et hyl)-benzyl | -ni cotinam de To a stirred sol ution of

N- (4- Acetyl - benzyl ) - 2- (4-fl uoro- phenoxy) - ni cotzpham de (0.300 grans, 0.823
mol e) in nmethanol (10 m ) and tetrahydrofuran (10 m) at roomtenperature
was added sodi um borohydride (.121 grans, 3.993 nmmole) and stirred for 1
hour. This m xture 15 was poured into ice water and extracted with ethyl
acetate. Thes combined organics were washedexshiple 308t er and brine, dried over .
MySO4, filtered and R
et hyl acetate/ hexane*¥ Jes kel o1V An'e ) i & o L o i A iy

for [err] C G&L@mghj;gé 23; N, 7. 65. Found C 68. 58; H, 5 15 N. 7.44.
The conpound of Exa | e ro B .
Example 20 289 SubAPE IRy cHE é%z%ﬁé?%%v{%&%%sﬁfﬁ%ra% SRE B e
N- (4- Acetyl - bermgthy)!-plzerwl!}mfdpar@E@L phddbRY) - nicotinanide. The duration of
reaction wag, bet wee EXAM.

2- (4- Fl uor o- phenoxy)Arf]\aL ?ﬂﬂﬁ ﬁr@o;}y '\g?/g ohexﬁEantgﬁgllN) gr??ci?#rdngms%gs ¥ It--')’.42 N
110-112[err]C, M2 m e 345 (M++ 1). 25

EXAMPLE 289 2-( 3- Car banoyl - phenoxy) - N- ( 2- anyl) ni cotinam de To a
stirred solution of 2-3 Ca_ I .cot.i.nic
acid (0.300 grans, 1&Esnzem 5 ' iy ethyshs QUnAIGE
mmol e), and 1- hydr omyﬁmmm:hm QQBMZethIa;m-Bqloey)(rﬁhoﬁmSacgd anrdsz (41arﬁ®orrm|yll gl)enym

dry di et hyl for mam ( s 30 added

1- (3-dinet h{'/gf n‘fr?ﬁ" orﬁg/g%'bfg\gt hyl car bodi i m de hydrochl oride (0.311 grans,
1.63 nmol e) and sti rAr@tl Catedr fonC gtk N.SOeC; 1586 Ui bGP0 M #103. fipwnd1 606814, Wb 49,
and extracted V\N gethyl acetate. The conbined extracts were washed with 1
N NaCOH, water an r| ne, dried over

Example 302

20 Prepared from 2-(Benzooxazol-6-yloxy)-nicotinic acid and 2-(4-aminomethyl-phenyl)-
propan-2-ol, mp 92-4°C.
Anal. Calcd. for C,5H,,NaO,: C; 68.47, H; 5.25, N;10.42. Found: C; 68.47, H; 5.32; N,
10.42.

25

Prepared from 2-(3-Acetyl-4-chloro-phenoxy)-nicotinic acid and 2-(4-aminomethyl-
phenyl)-propan-2-ol. MS (m/e). 4566/458 (M*+NH,3, 100). NMR (CDCl,): 8.64 (dd, J=2.8 Hz,
1H), 8.18 (dd, J=2,5 Hz, 1H), 7.95 (m, 1H), 7.46 (m, 3H), 7.31 (m, 3H), 7.19 (m, 2H), 4.68 (d,

30 =6 Hz, 2H), 2.66 (s, 3H), 1.56 (s, 6H).

nicotinamide.
Prepared from 2-(3-Methyl-benzo-(d)isoxazol-7-yloxy)-nicotinic acid and 2-(4-
35 aminomethyl-phenyl)-propan-2-ol. mp 194-6°C.
Anal. Calcd. for C,4H,3N,0,: C; 69.05, H; 5.55, N; 10.07. Found: C; 68.70, H; 5.64, N;
9.81.



Na2SO4, filtered and concentrated to give a white solid that was purified
by chromat ography on silica gel eluting with 7% net hanol / net hyl ene
chloride. Recrystalization fromethyl acetate/ 35 hexane gave a white
solid (0.2 P. 153-155[err]C, Anal. calcd. for [err] = H
4.22; N, 1 el C, 62.92; H, 4.30; N, 11.09. Ex v, P GHgRtdss

2- (3- Di net hyl car banoyl - phenoxy)-N-r4-(1 - hydrgﬁy 1 -nmethyl-ethyl)-benzyll -
ni coti nam de -167- 5 To a stirred ‘bl ution of

2- (3- D net hyl car banoyl - phenoxy) - N- 44- ( 1- hydr oxy- 1- et hyl -

et hyl)-benzyl]-nicotinic acid (0.300 grans, 1.05 mmol e) ,

2-(4-Aninon§thyl phenyl) - propan-2- ol (0.190 , 1.15 mmml e), and

1- hydr oxybehzotri azol e hydrate (0.155 gra nnDIe) in dry

di met hyl f or mam de ( 2-{3dAtetyb3:chidborhehoxXyd-Nid {hHipgroyri 4 pih pnL3
ethylcarbodllnhﬂﬁhﬂ¥ﬁﬂgphlorlde (0.242 grans, 1.26 nnDIe) and stlrred over
ni ght. The 10 m xture poured into 100 ml water and extracted with ethyl
acetate. The conbi nEteraset e 3-(dvdedyhiepbloedphanexi)-nicatininieCid, anga-t4-arainetmithiyine,

dried over Ngsgﬁmyﬁbhﬁgggq,aﬁd1@@Qpentrated to give an 0|I t hat was
purified by chromataog on silica elutin

5%
net hanol / méPhyl ene é‘ﬁ?’o&?"d’ef% B2:B8l:YF" 06 5681 igﬁb@i §98. (f°'1"d5ﬁ EFOH. B35 N3. 00
(3H s), 3.08668 H, s), 4.66 (2 H, d), 7,20 (3 H m, 7.29 (4 H, ), 7.43

Eﬁ%?’ L gélHN-?z1(§ 18 (1 H, dd), 1Eﬁmﬁ&£§5(l H dd); M5 mie 433
- Hydr oxy- 1- met hyi - v

t de T | 1 of e
ARG T e P55 473 pmggrn
hydr oxy- etH§I)cnﬁ%ﬁn&y?mmbbmpﬂﬁhﬁfdeﬂ@@cﬁﬁﬂ3grans 1.13 nmol e), NMO (0. 192
grams, 1.7 mmole) angd,: a‘?cd"fdr%%wzzw o.,s'ce’/@is 4-105%89\) 717, BRhBYE 8828l D7d; de

(15 m) was added TPAP (0.020 grans, O. and stirred at room
temperature fof'% hour. The nlxture mas flltered t hrough celite, washed
with nethylene chloride. The filtrate was gdampeadz Wi th 150 i net hyl ene
chl ori de, washed w r ri%d ovel Sﬁﬂw filtared d concqytrated
under etyl- oxy}-N- “hydroxy-ethyl)-hen ofinamide

20 Prepared from 2-(3-Acetyi-phenoxy)-nicotinic acid and (R)-(+)-1-(4-Aminomethyl-

cyclohexyl)-ethanol. mp 104-6°C. ap (CHCI,) + 14.0°
Anal. Calcd. for C,3H,,N,O, C, 70.75; H, 5.68; N, 7.17. Found: C, 70.30; H, 5.71; N,

7.10.
25
cyciohexylmethyl)-nicotinamide.
Prepared from 2-(3-Acetyl-5-chloro-phenoxy)-nicotinic acid and trans-2-(Amino-
methyl-cyclohexyl)-propan-2-ol. mp 133-5°C.
Anal Calcd. for C,4H,sN,0,Cl: C, 64.78; H, 6.57; N, 6.30. Found: C, 64.75; H, 6.57; N,
30 6.17.
Example 309
-{3-Acetyi-4-chloro-phenoxy)-N-{trans-4-{1-hydroxy-1-methyl-ethyf)-

cycloh m l)-nicotinamide.
Prepared from 2-(3-Acetyl-4-chloro-phenoxy)-nicotinic acid and trans-2-(Amino-
35  methyl-cyclohexyl)-propan-2-ol, mp 106-8°C.
Anal Calcd. for Cy4sH,oN,0,Cl: C, 64.78; H, 6.57; N, 6.30. Found: C, 64.66; H, 6.58; N,
6.11.



25 -reduced pressure to give an oil which was purified by chromat ography on
silica eluting with 2.5% net hanol/ nethylene chloride to give a foam (0.506
g). "HNWR (CDCI3) d 1.54 (6 H s), 4.69 (2 H d), 7.50-7.15 (9 H m, 8.16
(1 H m, 864 (1LH m; M5 nle 458 (M+). EXAMPLE 292 N-4- dr oxy-1
-met hyl - et WA SBMBMRZy 1 | - 2- 13- (2. 2. 2-trifluoro-1 -hydroxy- et ’“’ §0315
phenoxyl nicotinam de To a stirred sol ution of

N-[ 4- (1- Hydr oxy- 1- net hyl - et hyl ) - benzyl ] - 2-[ 33{(2, 2, 2-tri f | uor o- 1-

hydr oxy- et hyl ) - phenoxy] -nicotinic acid (0.400 grans, 1.28 innvole),

2- (4- Am nonet hyl - phenyl ) - propan-2-ol (0.232 granms, 1.40 nmole), and

1- hydr oxybenzotri azol e hydrate (0.189 grans, 1.40 mmole) in dry

di et hyl f or fani de (5 nl) was added 1-(3- dﬁﬁﬂmﬂ9ﬁ3h1no) propyl)-3- 35
et hyl car bodl i m de h $ : HeRd over

ny
water an extrac ed wt eth

ni ght. The m xture poured |nto 100 at y
acetate. The cgﬁﬂlﬁ&%xtracts were washed with water and brine, dried over

I\/ESO4, fil te[1 ed andPaxpareenirsrat E—(B—A@tygbheao@mmeéthct bﬂ:ﬂ wlm}s (p)sl(ﬁ)i-tlfa'ned-(hﬁlmino_-d
chr omat ogr aphy ut i anol / met hyl ene chl ori de
(0.550 9). 'H W&yﬁ%ﬁﬁ%‘)’@g“ﬁ"%ﬂ"’(‘@gﬁy& (&5‘5’{3% H, d) 4.66 (2 H, d),

4.92 (1 H, 19, - 168- 7.46-7.15 (9 Hﬁinmueatﬂz (1 , m, 8. 16 (1 H,
dd) 8.62 (1 H, dd). . s § 35V hvars E < é; enz0r 1
. 31di oxol - 5-yl oxy) - N [~ Nydr OXy- [ yr-ethy ' NI CO |nanide

10 To gicetinamidel solutlon 2- (Benzo[l 3] di oxol -5-yl oxy) -ni cotinic
acid (0132839ram|3 brekér%dmwdne &((34%: d%?ﬁﬁipmr%otlﬂﬁerﬁéd% Eﬁ@pc}gg@) %ns(‘ﬂ(41820
gr ans, mol e enzotJyiazol e rate gr ans
mole) in dry dﬂ‘?@%”ﬁwlf%:’wlvﬁ[ﬁ"fémﬁi a‘/{%“fa% Xq ¢

1- ( 3- di net gl am no) - propyl ) - 3- ethylcarbod__gﬁgggﬂydrochlorlde (0. 254 grans,
1.32 nmmol e) and stirLreq OVEl e h 200 m
wat er and extract ed=HrREYS wer e

washed with manﬂnLJmMMesodlun1hydrOX|de and brlne dried over MySOH4,
filtered and concenprated fon 3 4Acah-pRhloxh) ot ScBUsdd’ 284 Alomethyl-3-fluoro-
pheny!)-propan-2-ol. mp 68-70°C.
20 Anal. Calcd. for C,H;N,O,4F: C, 68.24; H, 5.49; N, 6.63. Found: C, 67.17, H,; 5.93; N,
5.97.

benzyl)-nicoti ide.
25 Prepared from 2-(3-Acetyl-5-chloro-phenoxy)-nicotinic acid and 2-(4-Amino-methyl-3-
chioro-phenyl)-propan-2-ol. mp 58-60°C.
Anal. Calcd. for C,,H,,N,0,Cl,: C, 60.90; H, 4.68; N, 5.92. Found: C, 60.73; H, 4.79;
N, 6.78.
Exam 4
30 2-{3-Acetyl-4-chioro-phenoxy)-N-{2-chloro-4-(1-hydroxy-1-methyl-ethyl-)-

benzyl)-nicotinamide.

Prepared from 2-(3-Acetyl-4-chloro-phenoxy)-nicotinic acid and 2-(4-Aminomethyl-3-
chloro-phenyl)-propan-2-ol. MS (m/e): 490/492 (M"+NH,, 100). NMR (CDCl,): 8.60 (dd, J=2,8
Hz, 1H), 8.31 (m, 1H), 8.17 (dd, J=2,5 Hz, 1H), 7.46 (m, 3H), 7.33 (m, 2H), 7.20 (m, 2H), 4.73

35 (d, J=6 Hz, 2H), 2.67 (s, 3H), 1.54 (s, 6H).



chromat ography on silica eluting with 30% et hyl acetatel hexane to give an
oil. Recrystalization fromethyl acetate/ hexane gave a white solid (0.323
g). MP. 1W@%BHA5I&8rr] C; MS 407 (M +1). 20 PCT/IB98/0031
EXAMPLE 294 2-( 3- Car banoyl - phenoxy) - N-[4- (1 - hydroxy-1

-met hyl - et hyl ) -benzyl | -ni coti nami de To a sti fi7éd sol ution of

2- ( 3- Car banoyl - phenoxy) - N-[ 4- ( 1- hydr oxy- 1- met hyl -et hyl ) - benzyl]-nicotinic
acid (0.400 granms, 1.549 nmole), 2-(4-Am nonethyl-phenyl)-propan-2-ol
(0.243 grams, 1.475 nmole), and 1-hydroxybenzotriazol e hydrate (0.219
grans, 1.628 25 nnDIe) in dry di et hyl f dixampled®d5( 15 nml) was added

1- (3- di met hyl ani no) - )1 Ciofibiyfindtilf- 0.2 n iy lfioreBia A O1
grans, 1.77 nmole) stlr_re_ over night. The m xture pouréed Into water

and extract ed ﬁﬂ#ﬁﬁéﬁﬂ¢ﬁﬂ&éﬁﬁﬁﬁﬁmﬂ$he conbi ned extracts were washed with 1
N NaOH, water and brnrépareadlrrbmdzwmemmaﬁiaa(d).s‘okézbﬁﬁ-ﬂdxyaﬁrdotmn@aantér@t @dnd-2

give an oil th rified chro y on silica gel eluting with
7% met hanol/ne?}w aRehYs VC"E!Wf‘WrF?/%"ZcP 87ng P. 145-147[err]C, M5 (nie)
387 (M-18)10 The Conﬂ{beuﬂdlcd)fforE}ga-r{;N394 msswasH Broopry eab. Fowrar Gj GE07; 61, 71og; N,
procedure of | e 294 substituting the correspondi ng am ne for

2- (4- Am nonet hyl™-"phenyl ) - propan- 2-ol . The duration of reaction was between
1 and 24 hours. EXAMPLE 295 35 Example 316

4- ((r2-(3-Carbanoyl \Riagnex
cycl ohexanecar boxylic acid e
(M++1) . EXAI\/PLE@%BM@-

2- (3- Acetyhsphenoxy)PréEaae@ Stonf aﬁ@)’ﬂ/letbﬁ-lﬂar)ﬂo)(d Rb%:2b1i 536k fiicotinic WariA 8 /oA 2684-

PCT/ 1B98/ 00315 - 169- | ut o)

0 A nonret hy| - BERSERLEAEBHLAREE 2. Bt @S VB, 2- (3-

Acet yl - phenoxy) - ni cotini c aci d (0 300 grarg,aﬁhl_m_ nmol e) ,

1- hydr oxybenzotri azgl g ) y

1-(3- dlnethylanlno)-.
i I-7-yloxy)-nicotinamide

20 Prepared from 2-(3-Methyl-benzo-(d)isoxazol-7-yloxy)-nicotinic acid and frans-2-
(Aminomethyl-cyciohexyl)-propan-2-ol. mp 170-2°C.
Anal. Calcd. for Cp4H,9N30,: C, 68.07; H, 6.90; N, 8.92. Found: C, 68.04; H, 6.89; N,

9.80.
25
nicotinamide

A solution of 2-(3-nitro-phenoxy)-nicotinic acid (86.9 mg, 0.33 mmol), trans-2-(4-
Aminomethyl-cyclohexyl)-propan-2-ol (672 mg, 0.33 mmol), benzotriazol-1-yloxy-
tris(dimethylamino)phosphonium  hexafluorophosphate (148 mg, 0.33 mmoi), and

30 diisopropylethyl amine (0.29 mt, 1.67 mmol) in 10 mL of dry DMF was stirred overnight. The
solution was then diluted with ethy! acetate and washed with water, 5% citric acid, saturated
sodium bicarbonate, and brine, dried over magnesium suifate and concentrated to an oil.
Purified through a pad of silica eluted with ethyl acetate to give a clear oil (120mg.) "HNMR
(CDCly) 6 1.04 (4H, dd), 1.14 (6H, s), 1.55 (2 s), 1.88 (4. m), 3.37 (2H, 1), 7.23 (1H, m), 7.51

35 (1H, d), 7.64 (1H, 1), 8.07 (1H, t), 8.16 (2H, m), 8.63 (1H, dd); MS: m/e 414 (M*+1).

The compounds for examples 319-328 were synthesized in a manner analagous to

that in Example 318 using the indicated carboxylic acid and amine.



hydrochl ori de (0.256 grans, 1.33 nmmole) in dinethylformamde (15 m) was
stirred for 10 mnutes. To the stirring solution was added triethyl am ne
(0.280 granms, 2.78 mmvle) and 10 stirred over night at roomtenperature.
The m xture was diluted with ethyl acetate and washed with water and bri ne,
dried oveWORBE468 fj |t ered and concentrated to give a sol i ®@CT/IB98/00315
Recrystalization fromethyl acetate/ hexane gave a solid. (0.2809);

M P.162-1640C, M5 (me) 425 (M+). EXAMPLE 2947415

2- (4- Fl uor o- phenoxy) - N-[ 4- (1- hydr oxy- 1- net hyl - et hyl ) - cycl ohex- 1- enyl net hyl ]
- nicotinam de A solution of 2-(4-Am nonethyl -cycl ohex- 3-enyl) -propan-2-ol
(0.360 grans, 2.127 mmole), 2-diethylam noethyl chloride hydrochl oride
(0.530 grarss, 2.765 nmole), 2-(4-Fluoro- Muﬁ nicotinic acid (0 645
granms, 2.765 mole),, rate . 374,20 ns,
2.765 mole) and tr Al ene

chl oride (40 rigotimamidedded and sti rred over n| ght The m xture vvas

concentrated and pg[gﬁéfé“ﬁ% betz\egég,g W)t&omg Foid\ 5 -+ q‘sqrganl c

extracts were wash saturate encar bonat e a
dried over MySmanometpy éY%%’ﬁrP”@O?lcentrat ed to give an oil which was

purified by chromat‘ggmmkm 6b ehoita, V7t 0
hexane to 25 _ 100 %eth C‘Bﬁa Jtha) 1819, By 1 7(h"% 1%?*’%2@@1@5@4‘2@@)

on hes: e SR a5 e S b5 Bop e b g S AR B3R DS 1 o

manner anal ogowve 3b®(Mkat i n Exanpl e 183 using the indicated carboxylic acid

and am ne. Exanple 298 N (4-1 -Hydroxy-1

- met hyl - et hyl -) - benzyl ) - 2- (3 0X0- |ndan 5- %{%&Pﬁ—% cot i nami de. 30

Prepared from 2- (3 X293+ Cyd o ) X BRY-athy !

2-(4-am noygat | ) - propan 2 oI \%S3 (n1e) 435 (M +NH3), 417 (Mr+1)

400 (100). : 8.62 (dd, J=2,8 Hz, 1H), 8.15 (dd, J=2,5 Hz, IH),

8.07 (m IH) 7. 32 RregargH) fromg 813-6Yﬁn°-5i‘6°fpiz°he@m snicgtinia éft!d b (ptransity(4-

oy 1 et e oD et hyl - benzot b azol - -yl oxy)-
roxy- 1- met hyl - et hy -benz et hy enzot hi azol - -yl oxy

ni coti nam de. Prepd\dpd%‘ﬂ%?n‘ecé “’tézz"r(?e%g%w *Yenzot hi azol - 5- yl oxy)-nicotinic

acid and 2-(4-am no- nethyl - phenyl) - pr opagxamptd 32¢np 124- 60C.
20 +)-2-({3-Cvano-4-fluoro-phenoxy)-N-4-(1-hydroxy-ethyl)-cyclo methyl}-

nicotinamide
Prepared from 2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid and (+)-trans-1-(4-

Aminomethyl-cyclohexyl)-ethanol
MP: 134-135°C; MS: m/e 398 (M"+1)
25 Example 322
2-{3-Cyano-4-fluoro-phenoxy)-N-14-{1-hydroxy-1-methyl-ethyl)-
cyclohexylmethyi}-nicotinamide
Prepared from 2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid and 2-trans-(4-
Aminomethyl-cyclohexy!)-propan-2-ol
30 MP: 85-88°C; MS: m/e 410 (M*+1)

benzyll-nicofj ide
Prepared from 2-(2,3-Dihydro-benzo[1,4]dioxin-6-yloxy)-nicotinic acid and 2-(4-
35 Aminomethyl-phenyl)-propan-2-ol
MS: mle 421 (M*+1), "HNMR (CDCl,) 5 1.51 (6H, s), 4.24 (4H, s), 4.66(2H, d), 6.57
(1H, dd), 6.85 {1h, d), 7.11(1H, dd), 7.28(2H, d), 7.41(2H, d), 8.19(2H, m), 8.61(1H, d)



Anal . Calcd. for [err] C, 66.49; H 5.35 N 9.69. Found: C, 66.34; H,
5.38; N, 40 9- 57. -170- 5

Exanpl e 300 N-(4-(1 -Hydroxy-1

-met hyl - et hyl -) - benzyl ) - 2- 2- et hyl - benzot hi azol - 6-yl oxy) - ni coti nam de.
Prepar ed fWERB/25268- Met hyl - benzot hi azol - 6-yl oxy) - ni coti ni ¢ aBCHIBAYHPO31S

2- (4-am no- nethyl - phenyl)-propan-2-ol. np 131-3C 10 Anal . Cal cd.
for C24H23N3SO3: C, 66.49, H 5.35, N, 9.69.1Meund: C, 66.43, H 5.42, N
9.72. Exanple 301 2-(Benzothiazol -6-yl oxy)-N-(4-f1 -hydroxy-1

-nmet hyl - et hyl ) - benzyi )-ni coti nam de. Prepared from

2- (Benzot hi azol - 6-yl oxy)-nicotinic acid and 2-(4-am nonet hyl - phenyl)- 15
propan- 2-ol& rrp195 7C. Anal Cal cd for Cﬁﬂﬂﬂd@m C, 65.85, H 5.05, N,;
10. 02. Found: C; 14 9

6-

2- (Benzooxazol -

- met hyl - et hy| )eyBiehs jicotings 20 Prepared from
2- (Benzooxazol 6- y|P}éQrd‘ﬂ&9§Ji‘39r@@rbiﬂz b6 Jﬂi%tme s Yk Lrans-1-
pr opan- 2- oi . 92 -4a‘y © Anal (Ca , or e@?' %ﬁg b H 5. 25,% )1|\It;ra{18_142

Found: C 68. 4‘?‘Ar’]1'i‘°"!9"!¥2"y°we"1@'ew2"d’Exarrpl e 303 25

2- (3t Acet yido4 chl orawgm]{mw g%?%ﬂ ‘Hm?dm%fmmay ﬂ-t)@’B{Hth)GthdH) nls;;enzzﬂkz)-r. m),

ni coti nam de r oL I Cl

B2 anan noviag . ARAAR . e . 381 3 %ﬂaﬁ?%@f Emi@ﬂ 900).
NVR (CDCI 3):  &.B41H, dd, 7.90¢2H,8n)Hz20( 1)), 86ABH(d)d, J=2,5 Hz, .95 (m
1H), 7.46 (m 3H), 7.31 (m 3H), 7.19 (m g2l 468 (d,

15  cyclohexyimethyi]-nicotinamide
Prepared from 2-(2,3-Dihydro-benzo[1,4]dioxin-6-yloxy)-nicotinic acid and 2-trans-(4-
Aminomethyl-cyclohexyl)-propan-2-ol.
MS: mie 427 (M*+1), 'THNMR (CDCly) 5 1.03(4H, m), 1.13(6H, s), 1.85(4H, m),
3.33(2H, t), 4.26(4H, s), 6.61(1H, d), 6.70(1H, s), 6.88(1H, d), 7.11(1H, dd), 7.90(1H, m),
20 8.20(1H, dd), 8.58(1H, dd)

gyclohexylmethyll-nicotinamide
Prepared from 2-(2,3-Dihydro-benzo[1,4]dioxin-6-yloxy)-nicotinic acid and (-)-trans-1-

25  (4-Aminomethyl-cyclohexyl)-ethanol.
MP:57-59°C, MS: m/e 422 (M*+1)

nicofinamide
30 Prepared from 2-(Benzo[1,3]dioxol-5-yloxy)-nicotinic acid and and 2-(4-Aminomethyi-
3-fluoro-phenyl)-propan-2-ol.
MP: 94-95 °C MS: m/e: 425 (M"+1)
Example 328
N-{2-Fluoro-4-(1-hydroxy-1-methyl-ethyl)-benzyi]-2-{4-fluoro-phenoxy)-
35 nicoti d
Prepared from 2-(4-Fluoro-phenoxy)-nicotinic acid and 2-(4-Aminomethyl-3-fiuoro-

phenyl)-propan-2-ol.
MP: 93-84 °C MS: m/e 399 (M"+1)



30 J=6 Hz, 2H), 2.66 (s, 3H), 1.56

ni coti nam de. Prepared from

6H). Exanple 304 N-(4-(1
- Hydroxy-1 -nethyl -ethyl)-benzyl)-2-(3-nethyl

(s,

-benzo(d)i soazol - 7-yl oxy) -

2- (3- Met hyl - benzo- (d)i soxazol - 7-yl oxy)-ni cotinic acid and 2-(4- 35

am nonmet hyWOB#é53¢8 ) - pr opan-2-ol . np 194-60C. Anal .

Cal cd.

fREIT/IBOS/00B1C;

69.05, H 5.55, N, 10.07. Found: C, 68.70, H 5.64, N 9.81. -171- 5
Exanpl e 305 2-(3-Acetyl -5-chl oro- phenoxy) - N-178- ( 1- Hydr oxy- 1

-nmet hyl - et hyl ) - benzyl ) - nicoti nam de.

Prepared from

2- (3- Acetyl -5-chl oro- phenoxy) -ni cotinic acid and 2-(4-am no-net hyl -

phenyl)-propan-2-ol. np 110-2[err]C

10

Anal . Cal

cd. for [err] C

65.68; H % 28; N, 6.38. Found: C, 65.69; IBLAMS35; N, 6.35. Exanple 306

S 2- (3- Acet yip ph
(S)-(-)-2-(3-Acetyirp ey&f&%ﬁot%d(o?hgf

Prepared from 2-(3- Acet enoxy) - n
(S)-(-)-1-(4- Am nonet hyl - 15 cyclo
(CHCI 3) -13.8. Anal. Calcd. for [err
70.48; H, 5.70; N, 7.12. ExaiRsl e 307

il

) - et

70. 7%;

droxy-ethyl) - benzyl) ni cot i nam de.
I nic acid and

r]C [err]
7. Found: C,

ot i nati de.
ind

) erHj
.%7. ound:

or the pharmaceutically acceptable salt thereof, wherein the broken line represents an optional

(R) (+)-2-(3- Acetyl - phenoxy) -IN- (4- (1 hydr oxy-
Prepar ed Rt om 2- (}|3- Acet y| 4jphenoxy
(R) (+)-1-(4- Ami noneth )jé‘t |
(CHCI3) + 14.00 Anal. Cal ] C n
C, 70.30; H 5.71; N, 7.1 - -
Re T - “E(CHp)R®
(O)
double bond;
10 mis0or1;
nis0or1,;
0is0,1,2 30r4;
pisOor1,;
gis0,1,20r3;
15 ris0,1,2,3,0r4,
tisOor1:

A'is oxygen, >NH or sulfur;
B is oxygen or NH;

e —

This Sheet Hag

i

D is oxygen or NR®, wherein R® is hydrogen or (C,-Cq)alky!;

20 Eis CH,, O, NH or S(0), whereinais 0, 1 or 2;

————

Been Replace

T

R! is hydrogen, (C4-Cgalkyl, (Cs-Cy)eycloalkyl, (Ci-C,)cycloalkenyl, (Cs-Cig)aryl,
bridged(C;-Cg)bicycloalkyl or a saturated or unsaturated cyclic or bicyclic (C;-C;}heterocyclic

group,

wherein said saturated or unsaturated cyclic or bicyclic (C,;-Cq)heterocyclic

25  group contains from one to four heteroatoms independently selected from the group consisting of

oxygen, sulfur, nitrogen and NR®, wherein R? is as defined above;

wherein said R’ cycloalkyl, cycloalkenyl, cycloalkanone, aryl, bicycioalkyl and

heterocyclic groups are optionally substituted by one to three substituents independently

selected from the substituents consisting of halo, cyano, carboxy, amino, nitro, hydroxy, (Cs-
30  Cgalkyl, (C1-C6)alkoxy. (03-07)cycloalkyl hydroxy(C,-Ce)alkyI hydroxy(C,-Cg)alkylamino, (C;-

[ |zl’||lj||ljl lillj ll l[ll




Exanpl e 308 25

2- (3-Acetyl -5-chl or o- phenoxy) - N-ftrans-4-(1- hydroxy-1-net hyl -et hyl ) -

cycl ohexyl net hyl ) -ni coti nam de. Prepared from

2- (3- Acetyl -5-chl oro- phenoxy) -ni cotinic acid and trans-2-(Am no-

met hyl - cy cwehesses- pr opan- 2-ol . np 133-50C. Anal Cal cd. for PoaviBps/@31654. 78;
H, 6.57; N, 6.30. Found: C, 64.75; H, 6.57; N 30 6.17. Exanple 309

2- (3-Acetyl -4-chl oro- phenoxy) -N-(trans-4-f1 ~«hydroxy-1 -nethyl-ethyl)-

cycl ohexyl net hyl )-ni coti nam de. Prepared from

2- (3- Acetyl -4-chl oro- phenoxy) -nicotinic acid and trans-2-(Am no- 35

nmet hyl - cycl ohexyl ) -propan-2-ol. np 106-80C. Anal Calcd. for [err] C, 64.78;

H 6.57; N, 56. 8acyleoiitd (C,L)dadioxyd (C,id,)afkytafino, N(C, L alkyl),amino, Y ZC4)&lkyl-NH-(C=0)-,
Exampl e 310 (R

Pt oy ot nyl JCEGRRRER LT R TRRENE - Gy aoiars s styraies or unsaturated

2- ( 3- Acet yl - pheyrlixgrbicwilic §€,+-Cy) ketaradyde;and (R) - (-)-trans- 1- (4- Am no-

g;%: ecgclzllohexyl ) -ethanol . MRundidh- %Ligr Egt&;‘ate& €&’ ]unéa%&é;) cyi:!]c‘ 50r1 icyclic (Cs-

(5) - (+) - 2- ( 3- AGONSteropHsiEuREiENs on sk -cacigalkyl gusioalksnyl il bikyclolsy! ehibeproaytiiny | )
- nicotinarpde roE’ ﬂ%ﬂfaﬂdromfcfngﬂf}four%et@%atﬁﬁ@'ﬁnﬁé eﬁ&lﬁnﬁpﬂe\:fea 'freﬂttﬁe?r&)p c@ﬁ‘é:ﬁﬂng gnd

(S)-(+)-trans- Am nonet hg/l - chgc ohexI¥J - et anol
(CHCI 3) + 1. 500 en sulfur, nitrogen and NR”, wherein R° i$ as defined above, and WB@MS\F etgrpoycies

2- (13- Acet yI - pheresyignaly- duBstittetosytond td three R)EtIR¥Ms thdepeRddniy) sehickilibmiRaRZ ¥aho,
ni cot i nam de. carboxy, amino, nitro, hydroxy, (C,-Cg)alkyl, hydroxy(C,-Cg)alky!, (C-Ce)alkoxy, (C,-Ce)alkylthio,
difluoromethyl, trifiuoromethyl, difluoromethoxy, trifluoromethoxy, (Cy-Ce)acyl, (Cs-Cio)aryl, (Cy-
15 Celacylamino, (Cy-Cg)acyloxy, (C4-Ce)alkylamino, ((Cy-Cg)alkyl),amino, (C,-Ce)alkylsulfonyl,

aminosulfonyl, (C,-Cg)alkylaminosulfonyl, ((C,-Cg)alkyl),aminosuifony! or (C,-Co)heteroaryl;
wherein said alkyl, alkoxy or cycloalkyl substituents on said R'
cycloakkyl, cycloalkenyl, aryl, bicycloalkyl and heterocyclic groups are optionally further
independently substituted by one to three sub-substituents independently selected from halo,
20  cyano, carboxy, amino, nitro, hydroxy, (C,-Ce)alkyl, hydroxy(C,-C¢)alky!, (C;-Ce)alkoxy, (C,-
Ce)alkylthio, difluoromethyl, trifluoromethy!, difluoromethoxy, trifluoromethoxy, (C4-Cg)acyl, (Ce-
Cyo)aryl, (Cy-Cg)acylamino, (Cs-Cglacyloxy, (C,-Cg)alkylamino, ((C,-Celalkyl),amino, (C;-
Ce)alkylsulfonyl, aminosulfonyl, (C,-Cg)alkylaminosulfonyl, ((C,-Ce)alkyl),aminosulfonyl or (C,-

Cg)heteroaryl;

25 or said R' cycloalkyl, cycloalkenyl, aryl, bicycloalkyl and heterocyclic groups are
additionally optionally independently substituted with from one to three substituents of the

formuia
is Sheet Has Been Replaced
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wherein R' is hydrogen, (C4-Cg)alkyl, (C4-Cg)alkoxy, {C5-Cs)cycloalkyl, (Ca-
30  C;)cycloalkenyl, {Cq-Cyp)arylamino, (Cg-Cyo)aryl, bridged(C,-Cg)bicycloalkyl or a saturated or

unsaturated cyclic or bicyclic (C5-C,)heterocycle;
wherein said R'® saturated or unsaturated cyclic or bicyclic (Cs-
C,)heterocycle contains from one to four heteroatoms independently selected from the group
consisting of oxygen, sulfur, nitrogen and NR®, wherein R’ is as defined above;
35 wherein said R' alkyl, alkoxy, cycloalkyl, cycloalkenyl, aryl,
bicycloalkyl and heterocycle groups are optionally substituted by one to three substituents
independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (C,-Cg)alkyl (Ci-

. {.. S
t i l
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Prepared from 2-(3-Acetyl - phenoxy)-nicotinic acid and

2- (4- Am nonet hyl - 3-fl uoro- phenyl)-propan-2-ol. np 68-70[err]C. 20

Anal . Calcd. for [err] C 68.24; H, 5.49; N, 6.63. Found: C, 67.17, H,

5.93; N, 5.97. Exanple 313 2-(3-Acetyl-5-chl oro-phenoxy)-N-(2-chloro-4-(1

- hydr oxy- lwgwai43yds- et hyl - ) - benzyl )-nicotinam de. 25 PCT/BB98pesied from
2- (3-Acetyl -5-chl or o- phenoxy) -ni cotinic acid and 2-(4- Am no- net hyl -

chl oro- phenyl ) -propan-2-ol. np 58-60[err]C. Appl. Calcd. for [err] C,

60.90; H, 4.68; N, 5.92. Found: C, 60.73; H 4.79; N, 5.78. Exanple 314 30
2- (3-Acetyl -4-chl or o- phenoxy) - N- (2-chl or o- 4- ( 1- hydr oxy- 1- net hyl - et hyl -) -
benzyl)-nicoti nam' de. Prepar ed from 2-(3-Acetyl -4-chl oro-phenoxy)-nicotinic

acid and 2-£4- |
(M +Nﬁ|g 10 ) é @clo&@ooﬁ@a&%ﬂgs)ﬁmﬁr (HFB%'}&(%? 2l )alksh@mﬁcm g-cs)é& 492
(dd, J=2, 5 dlﬂﬂ-’-{fomeﬁhyherl porpmethyl, dlﬂpopgg\et@%y glleoromptrmy 6% c6 | (Carcqigcy@gﬂno (d,

éx ngpHIZe A gg C fatyiogH) , €&, ThHakBamifd) . ((C,-CHER),dmino, ammosulfonyl (C-
plk yiqrﬂ?ﬁs):lfoey)cqr gﬁgyweﬁg{ Wﬁs.lrafd (:édl?r%r bﬁ:ycfhc ‘)C -C Etasocycle

- Hydr oxy- 1- met
| soxazol - 5-yl oxy) - ni coti nani de. Preperiedaif saturated or unsaturated cychc or bicyclic (C3-Cy)

2- (3- Met hy b °Pé f,-ro%« cﬁﬁéﬂg forn %n%{oqw%e@}o%g@%g'tdgpeﬂﬁénq&%?é&erdrf@ﬂasoxigen sulfur,

(Am normet h -cyc
Cal cd. for c24mg@gasoand m:( @@eeﬂh RHjs es gigfinep abovey vhemeisthel -heterocynie §7opt|ppally

7.04; N, 9.64. 237\? ohb t@‘h\ree subEb(&Hn&’cheﬁendently selected from halo, cyano, carboxy,
~methyl-ethyl) amﬁgzmitm hydroxy (C -C )a|kelnzg(dd) v s_oxazo r (ﬁ< }<ly -
, -Ce)alkyl, hydroxy(C,-Cealkyl, (C, s)a (o) (C4-Cg)alkytthio,
difluoromethyl, trifiucromethyl, difluoromethoxy, trifluoromethoxy, (C4-Ceacyl, (Ce-Ciolaryl, (Cy-
15  Cgacylamino, (C4-Cg)acyloxy, (Cs-Ce)alkylamino, ((Cs-Ce)alkyl),amino, (C4-Cg)alkylsulfonyl,
aminosulfonyl, (C,-Cg)alkylaminosulfonyl, ((C,-Cs)alkyl),aminosulfony! or (C,-Cg)heteroaryl;
wherein the alkyl, alkoxy or cycloalky! substituents on said R™
alky!, alkoxy, cycloalkyl, cycloalkenyl, aryl, bicycloalkyl and heterocyclic groups are optionally
substituted by one to three substituents independently selected from halo, cyano, carboxy,
20 amino, nitro, hydroxy, (Cy-Ce)alkyl, hydroxy(Cs-Cealkyl, (Cs-Cglalkoxy, (C-Celalkylthio,
difilucromethyl, trifluioromethy!, difluoromethoxy, trifluoromethoxy, (C,-Cg)acyl, (Ce-Cyo)amyl, (Cy-
Ce)acylamino, (C,-Cg)acyloxy, (Cs-Ce)alkylamino, ((C-Ce)alkyl),amino, (C4-Ce)alkylsulfonyl,
aminosulfony!, (C,-Cg)alkylaminosulfony!, ((C4-Cg)alkyl),aminosulfony! or (C,-Cg)heteroaryl;
or R' is a group of the formula
25 ————

O Tl

G, J, K and L are each independently oxygen, sulfur, nitrogen, NR®, wherein R® is as

defined above, carbonyl or CHR'®: wherein the dashed lines represent optional double bonds

30 and where it is understood that when a double bond exists beiween G and J, J and Kor Kand L
that R? is absent, >CHR® is >CR'® and G, J, K or L cannot be carbonyl; wherein R* is hydrogen,

halo, cyano, carboxy, amino, nitro, hydroxy, (C,-Cgalkyl (Cy-Cealkoxy, (C5-Cy)cycloalkyt,
hydroxy(C4-Cg)alky!, hydroxy(C,-Ce)alkylamino, (C4-Cg)atkoxy, difluoromethy!, trifluoromethyl,
difluoromethoxy, trifluoromethoxy, (C,-Cg)acyl, (Cy4-Ceacylamino, (Cs-Ce)acyloxy, (Cs-

35 Cgalkylamino, ((C,-Cg)alkyl),amino, aminosulfonyl, (C;-Cg)alkylaminosulfonyl, or a saturated or
unsaturated cyclic or bicyclic (C3-C;) heterocycle containing one to four heteroatoms

independently setected from the group consisting of oxygen, sulfur, nitrogen and NR®, wherein

0y |

————
—————



ni coti nam de, 15 Prepared from

2- (3- Met hyl - benzo- (d)i soxazol -5-yl oxy)-nicotinic acid and 2-(4-

am nonet hyl - phenyl ) -propan-2-ol. np 128-30[err]C. M5 (me): 418 (M+1).
Exampl e 317 N—(S4 (1 -Hydroxy-1

- et hyl - eVRA45268¢ | ohexyl net hyl ) - 2- ( 3- net hyl - benzo(d) - PCT/IB98/00315

| soxazol - 7-yl oxy) - ni coti nam de. 20 Prepared from

2- (3- Met hyl - benzo- (d)i soxazol - 7-yl oxy) - ni cot®ni ¢ acid and trans- 2-

(Am nonet hyl - cycl ohexyl ) -propan-2-ol. nmp 170-2[err]C, Anal. Calcd. for
C24H29N304: C, 68.07; H, 6 90; N, 9.92. Found: C, 68.04; H, 6.89; N, 9.80.
Exanpl e 318 25 N-[4-11 - Hydroxy-1

- net hyl - ettyl R i5yas| ¢finsd, ahave, hyheTeip sgid hefletoeyslents captionally- subisiteted inmroneldo Aaree
sol ution of %&nd%hfsrlﬁdéﬁgﬁd%ﬂﬂ&%éln GQQ’FdrrphEIo Ffo (éﬁm% rEgnmoO s, ﬂg@&x} n{%-
trans-2-(4- Amn - propan I
benzot ri azol fis)a"gﬂ d;ygroxg(p, 9@%%@«.@5‘!&?%}%&?&%% M%%’thf*ﬂﬂﬁfﬁﬂ‘gﬁbw;ﬂt e

( 14&;0rr1:1nr,L 0f 33dsﬂ”(mbl1'bsﬂwoﬁjn c&.ﬂa&ometmxysamog)awl echilo)arili ©gCl)ReyRhinl (C, JGG%ZYMSWD' )
in (0] |

t
with ethyl E'-:ff Sf éAﬁﬁé%\;s L(f%g) smp GQC%E@P@%UMEPJ?@%FQ@QX led Codi um
b! car bonatQa Gyrtky laminasylfors, |((@dcoalbfl)23mgxsdfs>nylm(Qubj)b&teroayld concentrated to an
e o (Shom T i Tl AT bR R S
1.88 (4. : rgrwte(dzw ong to threzasup$twentﬁ)indewe®§nttsSseleetw frogn) haloy .agano( eaMbosy) |,
8.07 (1H, t) an§n016m(r@Hh§cﬁFBxy3 gﬁés)(aﬁuﬂ t%lr)axy(é/ﬁ:s)dﬂyﬁ (bl‘&:sfal}(&)& )(c1 Ub‘élkyrthm

conpounds for exa

that in Exangl f@°’§ﬁ‘8”‘¥fsf”ﬂ‘@“i’??éhyﬁ ﬁﬂP%‘%’P@EP’%aV’MSPWe”\?Waé?dCM' éf?nQ\éa’Y' (Ct 174-
5 15 Cgacylamino, (C,-Ce)acyloxy, (C,-Cs)alkyiamlr’a_;xa(f((D,L(L“s)a%@za(mhb Zc(-Bgatslidonyl,
- 31 di oxol - 5- y1 0X W) omyil (&;-E Al BRI, iR e Y b o AL QL pam de

wherein each R? R® and R* is independently hydrogen, hydroxy, halo, cyano, carboxy,

nitro, amino, (C-Cg)alkylamino, ((C,-Cg)alkyl);amino, hydroxyamino, (C,-Cg)alky!, hydroxy(C,-
Cqlalkyl, or a group of the formula .

0
) I
wherein R’ is as defined above;
or R? and R® can be taken together with the carbon to which they are attached to form
a carbony! group or R? and R® taken together with the carbon to which they are attached form
a (C4-Cy)eycloalkyl ring;
25 orwhenmis 1, nis 1, 0is 1 and pis 0, A and R? can be taken together to form a group

of the formula

This Sheet Has Been Replaced

[T

wherein the broken lines represent optional double bonds and g, A, B, R', R® and R* are as

m_\

defined above and when a double bond contains the carbon atom to which R? is attached then
30 R’isabsent;
orwhenmis 1, nis1,0is 1andpis0, Aand R? are taken together and R® and

-[R"]q-R1 are taken together to form a group of the formula




Prepared from 2- (Benzo[ 1, 3] di oxol -5-yl oxy)-nicotinic acid and
(+)-trans-1-(4- Am nonet hyl -cycl ohexyl) -ethanol 10 1HNMR ( CDCl 3)
[err] 0.97 (1,m, 21.10 (3, m, 1.17 (4, m, 1.19 (4, M, 3.23 (1,1),
3.44(2,q9), 6.00(2,s), 6.58 (1, dd), 6.64 (1,s), 6.8 (1, d), 7.10 (1, m, 7.9
(1,m, 8.1owqds/aspes 8.53 (1, d); Ms: me 399 (M++l). Exanpl erGRiB98/00315
(-)-2-(3-Cyano-4-fluoro-phenoxy)-N-f4-(1-hydroxy-ethyl)-

cycl obexyl net hyl I - 15 ni coti nam de Prepar edghr om

2- (3-cyano- 4-fl uor o- phenoxy)-nicotinic acid and (-)-trans-1-(4-

Am nonet hyl - cycl ohexyl ) -ethanol. MP: 134-135 C, Ms: me 398 (Mt+1). Exanple
321 20 (+)-2-(3-Cyano

-fl uor o- phenoxy) - N-[ 4- (1- hydr oxy- et hyI | ohexyl nmet hyl ]- ni coti nam de
Prepared from 2-(3-Cyano-4-fluoro-phe xy C t|n|c acid and
(+)-trans-1-(4- Am nonet hyl -cycl ohexyl) - i P: 134-135[err]C. M5 nie
398 (Ma+1) 25 Exanpl e 322

2- 13- Cyano- 4- f | uor o- phenoxy) - N-44- (1 - ydroxy 1 -nmethyl-ethyl)-

cycl ohexyl nmet hyl | - niré Gg 4 Baraee oPﬁﬁB@fa@é cydiie Qm)lcychc (C -C7)heterocyclac group containing
2- (3-Cyano-4-fl -ni cot i >-Trans- (4-

Ami nonet hyl - 8#%%49(‘8 h)%t%&)é r’f‘dﬁgeﬁfje'@b g setéeirom ooy oxygen, sgliurgitreg 'NE’" VR ewherein
(M++1) Exarrpl e R8 B3asHefiedabbie wherain trerzterdeyclid §dimis ioptiotally Isaoeyiuteblby 4nd b three
2" {2, 3B nyar o e B ere R sl 100 BT ) LR i, o procay (o
Ami nonet hyl10ph&aigkyl- {§h-Gelatoxy: dCs-GAByclodlio!, 4B drogliBQ)alkyl, HISIMR)AIGRIC! @fjucfoprettiyt,
% ii( I( gH dfi g ‘?f:ﬂ%dé’tg:r(‘né’tkiﬂ ororAnetﬁ Ztkhugganeg@f{ 2{31 Qé%c%ﬂnﬁﬁné é? -ngcy-loxy,
(C,-Cg)alkylamirio, ((C1 C alkyl),amino,  (C,-Ce)alkyl-NH~(C=0)- C,-Ce)alkyl),-N-(C=0)-,
aminosulfonyl, (C,-Cg)alkylaminosulfonyl, or a saturated or unsaturated cyclic or bicyclic (C,-
C;)heterocycle containing one to four heteroatoms independently selected from the group
15 consisting of oxygen, sulfur, nitrogen and NR®, wherein R? is as defined above;
wherein the heterocycle substituent on said R® saturated or unsaturated cyclic
or bicyclic (C4-C;)heterocyclic group is optionally substituted by one to three substituents
independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (C;-C¢)alkyl,
hydroxy(C¢-Ce)alkyl,  (C,-Cglalkoxy,  (Cy-Cg)alkylthio,  difluoromethyl, trifluoromethyl,
20  difiuoromethoxy, trifluoromethoxy, (C,-Cg)acyl, (Cs-Cyg)aryl, (Cy-Celacylamino, (C,-Cg)acyloxy,
(C4+-Cg)alkylamino, ((C4-Cg)alkyl),amino, (C4-Cg)alkylsulfonyl, aminosutfony|, (Cy-
Ce)alkylaminosuifonyl, {(C,-Cg)alkyl);aminosulfony| or (C,-Ce)heteroaryl,
wherein the alkyl, alkoxy or cycloalkyl substituents on said R® saturated or
unsaturated cyclic or bicyclic (C3-C;)heterocyclic group, are optionally substituted by one to three
25  sub-substituents independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (Cs-
Ce)alkyl, hydroxy(C;-Cg)alkyl, (C,-Cg)alkoxy, (C,-Cg)alkylthio, difluoromethy!, trifluoromethyt,
diflucromethoxy, trifluoromethoxy, (C,-Cglacyl, (Cs-Cio)aryl, (C4-Cglacylamino, (C,-Cg)acyloxy,
(C4-Cg)alkylamino, ((C4-Cg)alkyl),amino, (C4-Cg)alkylsulfonyl, aminosulfonyl, (Cy-
Cs)alkylaminosulfonyl, ((C,-Ce)alkyl),aminosulfonyl or (C,-Cg)heteroaryl;
30 or said R® saturated or unsaturated cyclic or bicyclic (C5-C;)heterocyclic group is
additionally optionally substituted by a group of the formula

0O
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-175- 5 Exanpl e 324

(+)-2-(2.3-Di hydro-benzo[ 1 . 41di oxi n-6-yl oxy)-N-[4-(1 -hydroxy-ethyh-
cycl ohexyl net hyl | -ni cati nam de Prepared from

2-(2,3-Di - zo[l 4] di oxi n-6-yl oxy)-nicotinic acid an ns-1-
(4- Ari norrer\%éﬁgﬁ@% Iohexyl) et hanol . 10 VB miAe 41?"%’@’2&‘% 5 LR
(CDCl 3) [err] 0. 98(4H, m,1 11(3H m, 1. 22(2H m, 1.70(2H, m, 1.84(2H,
m, 3.33(2H, m, 3.51(1H, m, 4.25(4H, s), 6! z@E’a(lH n, 6 87(1H, d),
7.11(1H, m, 7.90(1 H m, 8.20(1 H m, 8.60(1H, d). Exanple 325
2-(2.3-D hydro-benzo[ 1 . 4jdioxin-6-yloxy)-NT4-(1 -hydroxy-1

-nmet hyl -ethyl)- 15 cycl ohexyl met hyl | - ni cotinam de Prepared from

2- (2, 3-Di hydro-benzo[ 1, 4] di oxi n- 6-yl oxy) - nR¢btini ¢ acid and 2-trans- (4-
Am nonet hyl - cycl ohexyl ) - pr opan- 2- ol . A 212 (M-+1) , ' HNMR (CDCI 3)
[err] 1.03(4H, m), 1.13(6H s), 1.85(4N . 33(2H,  is Shdot BO(AAE) ReBlhoed

6.61(1H, d), 6.70(IH s), 6.88(1H, d), H dd), 7.90 11128
8.20(1 H dd), 8.58(1 H, dd) Exanple_326 % 3- Di hydili§ “ jﬂﬂul
. 4j di oxi n-6-yl oxy)-N-f4- (1 -hydroxy-Bthyl )Y cyclohexyl met fyft" ni de
Prepared from 2-(2, 3-Di hydro-benzo[ 1, 4] di opit- 6-yl oxy)-nicotinic acid and
(-)-trans-1%8 25 (4- Ami nonet hyl - %cl ohexyl)-ethanol. MP.57-59[err]C, M5
me 422 (Mr+1) Exampbesei8RY, RY(BArR‘OaMd R‘é]am mmsutﬁmyémwenw@w $alamten-frbr( 1
-hydroxy-1 -ng 0] [ pm
2-(Benzol I, 3I The ‘1“-%% %‘Q@??ﬁwé‘gﬁe?ma? SR el Camigo (WA ’&e?‘?{e‘?)a"‘yp
3-fluoro- phenyﬂC)' -Cprlspan- L.dls)cytipaiky4-hggoxy MS:1-Caaliy!, 4(0h- Qs)ﬂkmw dlﬂuoromethy!,
trifiuoromethy|, difluoromethoxy, triftuoromethaxy, (C4-Cg)acyl, (C,-Cg)acylamino, (C,-Cg)alkyl-
10 (C=0)-NH-(C=0)-, (Cg-C,p)aryl-(C=0)-NH-(C=0)-, (C;-Cs)acyloxy, (C,-Ce)alkylamino, ((C,-
Celalkyl);amino,  (Cy-Cg)alkyl-NH-(C=0)-, ((Cy-Cg)alkyl)o-N-(C=0)-, aminosulfonyl, (C;-
Ce)alkylaminosulfonyl, ((C,-Cg)alkyl),aminosulfonyl, or a saturated or unsaturated cyclic or

bicyclic (C5-Cy)heterocycle containing one to four heteroatoms independently selected from

oxygen, sulfur, nitrogen and NR®, wherein R? is as defined above, and wherein said
15  heterocycle is optionally substituted by one to three substituents independently selected from

the group consisting of halo, cyano, carboxy, amino, nitro, hydroxy, (C,-Cg)alkyl, hydroxy(C,-

Celalkyl, (Cy-Cg)alkoxy, (C;-Cg)alkylthio, difluoromethyl, trifluoromethyl, difluoromethoxy,

trifluoromethoxy, (C;-Cglacyl, (Ce-Cio)aryl, (Cy-Cg)acylamino, (C,-Ceglacyloxy, (Ci-

Cs)alkylamino, ({C4-Cs)alkyl},amino, (C4-Cg)alkylsulfonyl, aminosuifonyl, (Cs-
20  Cgalkylaminosulfonyl, ({C4-Cg)alkyl),aminosulfonyl or (C,-Cg)heteroaryl;

or R, R™, R"™, R" and R are optionally independently a group of the formula

wherein R" is as defined above;
wherein the alky!, alkoxy or cycloalkyl groups of said R'', R'2, R*, R™
25 andR" groups are optionally substituted by one to three substituents independently selected
from halo, cyano, carboxy, amino, nitro, hydroxy, (C,-Cg)alkyl, hydroxy(C,-Cg)alkyl, (C;-
Cglalkoxy, (C;-Cg)alkylthio, diflucromethyl, trifluoromethyl, diflucromethoxy, trifluoromethoxy,
(C4-Ce)acyl, (CgCyplaryl, (Cy-Cglacylamino, (C,-Cg)acyloxy, (C,-Cg)alkylamino, ((Cy-
Ce)alkyl),amino, (C,-Cglalkylsulfonyl, aminosulfonyl, (C,-Cg)alkylaminosulfonyt, ((C,-
30  Cg)alkyl),aminosulfonyl or (C,-Ce)neteroaryl;
or R and R® can be taken together with the carbons to which they are
attached to form a group of the formula

TR 0 YD
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Exampl e 328 N-(2-Fluoro-4-(1 -hydroxy-1
- et hyl - et hyfl - benzyl ] -2-(4-fl uoro-ohenoxy)- 35 ni coti nam de Prepared

from 2- (4-Fl uor o- phenoxy)-nicotinic acid and 2-(4-Am nonet hyl - 3-fl uoro-
phenyl )-p(ry(egan- 2-ol. MP: 93-94 C M5: me 399 (M++1) - 176 - CLAIMA 1

A conpound¥8P¥E3hul a (1) [err] or the pharmaceutical |y acC®EPHEHVI3LS,) ¢
t hereof, wherein the broken line represents an optional double bond; m
is 1l nisl ois1l pisQ qis O risOBandt is Oor 1; A is
oxygen, or N\HL Bis NH, Eis O Rl is [err] cycloalkyl; [err] aryl; or a

saturated or unsaturated cyclic or bicyclic [err] heterocyclic group
containing as the heteroatomone to four heteroatons independently sel ected
fromthe group consisting of oxygen, sulfurR'hitrogen and [err] is hydrogen
or [err] alkyl; wherein each said cyclog aryl, bicycloal kyl and
het erocyclic groups is optionally substi one to three of halo,
[err] alkylamno, [err] al kyl)?2am no, or ?Perr]) al kyl am no; Rlerr]
is hydrogen or ([err]) alkyl; Rerr] 45 ’
i s hydrogen; and R err] is a groupRof thg forrula: R [err] wherein R
[err]are each substituents independently se ted fromthe group consisting
of hydroger? halo; cyano; carboxy; amno; nitro; hydroxy; [err] al koxy;
wherein u, G, J, K and L are as defined above;

0] )pr [err] alkyl; Rerr]

R®, R’, and R® are each independently hydrogen, halo, cyano, carboxy, amino, nitro,
hydroxy, (C4-Cg)alkyl, hydroxy(C,-Cglalkyl, (C,-Cg)alkoxy, (C-Cg)alkyithio, diflucromethyl,
trifluoromethy), difiuoromethoxy, trifluoromethoxy, (C,-Cgacyl, (Cs-Cip)aryl, (C4-Cq)acylamino,

10 (Cy-Cg)acyloxy, (C4-Ce)alkylamino, ((C,-Cg)alkyl),amino, (C;-Cg)alkylsulfony!, aminosulfonyl, (C4-
Cg)alkylaminosulfonyl, ((C4-Cs)alkyl),aminosuifony! or (C,-Ce)heteroaryl;

or R’ and R® may be taken together with the carbons to which they are attached to form

a fused bicyclic ring of the formula

RG

M ’
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15 wherein the dashed lines represent optional double bonds; and M, P, Q and T are
each independently oxygen, nitrogen or CR" wherein R" is hydrogen or (C,-Cgalky!;
with the proviso that when mis 1; nis 1;0is 1, pis 0; qis 0; ris 0; A is oxygen, B is NH,
R? and R® are hydrogen; R' is phenyl substituted by methyl, methoxy, chioro or fluoro; E is
oxygen and R® is phenyl optionally substituted by one or two fiuoro or chioro; then R’ must be at
20 least di - substituted by substituents other than methyl, methoxy or halo;
with the proviso that when t is one that the compound of formula | is a zwiterionic N-
oxide,
with the proviso that adjacent positions defined by G, J, K and L cannot both be defined
by oxygen; and
25 with the proviso that when the broken line of formula | represents a double bond, p is 0
and R®is absent.
2. A compound according to claim 1, whereinmis 1;nis 1, 0is 1, pis 0; qis O; ris
0; A is oxygen or nitrogen; B is NH; R? is hydrogen or (C,-Ce)alkyl; R® is hydrogen; R’ is (Cq-
Cyp)aryl, (C3-Cy)eycloalkyl or a saturated or unsaturated cyclic or bicyclic (C,-C) hetérocyclic

30 group containing one to four heteroatoms independently selected from the group consisting of

A e
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~terf] cycl oal Kyl ; hydroxy([err]) alkyl; difluoromethyl; trifluoronethyl;

di fl uoronet hoxy; trifluoronethoxy; [err] al kylam no; and [err]am no;
wherein each said al kyl, al koxy or cycloal kyl defining [err] is optionally
substit ut ggly Byjs3ke to three substituents independently sel of/hR3M t he
group consisting of halo; cyano; nitro; trifluoronethyl;

trifluoronethoxy; - 177 - or Rl12 and R13 g n be taken together with the
carbons to which they are attached to formd S‘roup of the fornmula: [err]
wherein uis 0 or 1; and G J. K and L are each independently oxygen;

sul fur; NRO where RO is as defined above; car bonyl or CHR16 where the

dashed |ines r rgzs%ﬂé{ d‘ ubl e RMS nd %6‘{’ th when a
doubl e bond eXPSEY FerwWEEweR 3 » Whejeln °9R"§F| repn. h%\@%nt
CHR 6 is [ err pycoattyi@nd Detem(cwlic g:oupaamoipﬁdmllycmbihtmteﬁlby héler(c}ce)am QCﬁ@(ﬁl(oxy,

i ndependent |y, jom ar, ; tro
trifluoronet hy’f"%"?{ﬁ% 1 ugbﬂﬁét é@ﬁ(}%}%ﬁﬁr@ g&b'r% Vﬁ)é)gérﬂﬁo:t Y a'ergroer}g n
is 1, ois 1; Cpiaihdarwno@wwenandﬁsnsegrwmoém@wm@w Bis NH R2 and R[err]
are hydrogen; R err] is phenyl substituted byssrethyl, nethoxy, chloro or
fluoro; E is oxygen and Rlerr] is phenyl optionall substitut ed by one or
two fluoro or chloro; then RL nust be fy suﬁk%lltut ed by at |east one
addi ti onal substituent recited above that ¥ nethyl, nethoxy or hal o;
with the proviso that whent is 1 the conpp of fornmula (1) is an
N-oxide; with the proviso that adjacentispd Rifef i ned by G J, Kand L
cannot both be defined by oxygen; and With t e provi so that when the broken
line of formula (I) represents a double bonR, pis Oand R3 is absent. - 2.
A corrpound accor di ng ai.m wher ej n Ljé(er r% are h dro and [err]-
[err] opti'Bnally sBb& 'fLﬁ éﬂ”'ﬁ?d 1L isatiratep | ypliey b, bigiefic §Cs g[“@'iejmyc"c group

d err]) al kyl aparitaning ereng joat ri@,tdr@ammiwndeaendemywwwmn ﬂh@@tvuﬂbdﬂ@lsﬁr@ dtorjgen, 2,

wherein [err] sxijlt%r, [‘\f?rcrnéén a%g Rﬁt iwtngrte%%’ Ps*ydrogen or (C;-Cg)alkyl.
3. A compound according to claim 1, whereinmis 0; nis 0; 0is 3;pis 0; qis O; ris
0; R? and R® are hydrogen; R' is (Cs-Cio)ary! optionally substituted by halo, (C,-Cealkyl, (Cy-
16 Cglalkoxy, hydroxy(C,-Cglalkyl, aming, (C,-Cg)aikylamino, ((C,-Cg)alkyl),aminoc or hydroxy(C,-

Cg)alkylamino; E is oxygen and R® is a group of the formula

R12

e R™

R
or R® is a saturated or unsaturated, cyclic or bicyclic {(Cy-C;) heterocyclic group
containing from one to four heteroatoms independently selected from the group consisting of
20  oxygen, sulfur, nitrogen and NR®, wherein R® is hydrogen or (C,-Ce)alkyl.
4. A compound according to claim 1, whereinmis 1, nis0;0is2; pis 0;qis 0; ris
0; A is oxygen; R? and R are hydrogen; R is (Cs-Cyp)aryl optionally substituted by halo, (C,-
Ceolalkyl, (Cy-Cglalkoxy, hydroxy(C-Cglalkyl, amino, (C,4-Cg)alkylamino, ((C-Cg)amino or
hydroxy(C,-Cs)alkylamino; E is oxygen and R® is a group of the formula

RH

R 12
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hydroxy(Clerr])al kyl. 4. A conmpound according to Claiml wherein ATs
oxygen; [err] are hydrogen; and RlL is [err] optionally substituted by
hydroxy([err] C)al kyl. -178 - 5. A conpound according to claim 1,
wher ei n. nyigsegszel 1S 0; 0 is 1; pis 1; qgis 1; r is O Rp@pthebbeis] are
hydrogen; D is oxygen; Rerr] is hydrogen R is [err] optionally
substituted by halo, [err] Ce)al kyl)2am no gFm_hydroxy([err])al kyl am no; E
is oxygen and Rlerr] is a group of the formula [err] or Rlerr] is or a
saturated or unsaturated, cyclic or bicyclic (C3-C7) heterocyclic group
containing fromone to four heteroatons independently selected fromthe
group consissting o y.gen r e n

hydr ogen orlt'S [err] % r RAPS sat&rk“eé% dmgéé%:r(%trgg % ot 9r L{?chc] ‘dg@&/ﬁ%‘?’é’g’%‘“’n?'%%
is 0; o is 3; cpntaigingirory ohes toofourrhatasoatomSRQdapsndQWrsaQetnd &rem Hiyedgrospy onEging f
hydrogen; R iogygbflslifur, & mhmsw@.%rnw Fﬁﬁer%“’% ‘b)aﬁcﬁ”] or

hydr oxy([err] al kyI am no; I S oxygen and roug of the formula
[err] or Rierr] isSa safiff @P%dé‘i‘m[ﬂ%é%ﬁ"aﬂ ‘U‘e'%'yfél‘ﬁ(b"@rﬂ isdyRBilca Bartis
group cont ai niopRf dnt ®a@gdrogert DW oxGinERUE hiidgeh; @@(@Q@%M’Jl YptioRdiE SlioBGlutkd OmM

hyar ogon 0P| BY 1107 1008t Brcblkambctua P G Spie 10 cagbimram (& 1. 1

is 0; o is 1; Cpakg),dminaprihgdrEiy(C,-Gelrik@amifo;ifss axyencand R Brargfoup bthdifpaiiutgen; D |s
oxygen; [err]aryl optionally substituted by halo, [err] C[er])al kyl)2am no
or hydroxy([err]al kylam no; E is oxygen and err]1 Is a group of the

formul a [err] 2

n

RE R

R
or R® is or a saturated or unsaturated, cyclic or bicyclic {C5-C;) heterocyclic group
containing from one to four heteroatoms independently selected from the group consisting of
15 oxygen, sulfur, nitrogen and NR®, wherein R’ is hydrogen or (C,-Cg)alkyl.
6. A compound according to claim 1, whereinmis 0; nis 0, 0is 3; pis 0; qis 0; ris
0; R? is hydrogen or hydroxy; R® is hydrogen; R' is (Cs-Cyo)ary! optionally substituted by haio,
(C4-Coalkyl, (C-Cg)alkoxy, hydroxy(C,-Cg)alkyl, amino, (C,-Ce)alkylamino, ({(C,-Cg)alkyl),amino
or hydroxy(C4-Cg)alkylamino; E is oxygen and R® is a group of the formula

R11

————
——e.

e ——

R 12
This Sheet Has Been

LT -

R14

or R® is a saturated or unsaturated, cyclic or bicyclic (C,-Cy)heterocyclic group

20

containing from one to four heteroatoms independently selected from the group consisting of
oxygen, sulfur, nitrogen and NR®, wherein R® is hydrogen or (C,-Cg)alkyt.
7. A compound according to claim 1, whereinmis 1, nis 0,0is 1, pis 1, qis 0; ris
25 0, Als oxygen; R? and R?® are hydrogen; D is oxygen; R' is (Cs-Cyo)aryl optionally substituted by
halo, (C,-Celalkyl, (C,-Cs)alkoxy, hydroxy(C-Cgalkyl, amino, (C,-Cgalkylamino, ((Cs-
Ce)alkyl),amino or hydroxy(C;-Cg)alkylamino; E is oxygen and R® is a group of the formula

[ Illﬂ Hlll 1




or Rerr] is a saturated or unsaturated, cyclic or bicyclic [err]
het erocyclic group containing fromone to four heteroatons independently
selected fromthe group consisting of oxygen, sulfur, nitrogen and [err]
wher ei n [ SVP984826Bydr ogen or [err] 8. A conpound accor RGIHB#0BESI m 1,
wherein mis 1; nis 1, ois 1, pis 0; qis 0; r is O; Ais oxygen; Bis
oxygen; [err] are hydrogen; [err] is [err] op8gonally substituted by hal o,
[err] Cerr])al kyl)2arnino or hydroxy([err])al kylam no; E is oxygen and R5
is a group of the formula [err] or Rerr] is'" a saturated or unsaturated,
cyclic or bicyclic [err] heterocyclic group containing fromone to four
het er oat ons i ndependently selected fromthe gROUP consi sting of oxygen,
sul fur, nitrogen and NR[err], wherein [err} i$ hydsogen or [err] 9. A
conmpound according to claim1, wherein md n 1, ois O0; pis 1 qis
O; r is O; Ais oxygen; Bis NH Dis NRer lerein R err] is hydrogen or
[err] Rerr] is [err] optionally substituteg hal @ [err] C6)al kyl am no,
[err] or hydroxy([err]al kyl amino; E is R¥ygenyand RS is a group of the
formula [err] or Rlerr] is a saturated or unsaturated, cyclic or bicyclic
(C3-C7) hetsgrocyclic group containing fromon to four heteroatons
i ndependently sel ec st r b St 10 g.Of: I :
and NR[err], where_i}?fe é%?{g%ggﬁgéfgggﬁﬂgé&[ PE m-&ﬁﬂmyﬂﬁqh)§&££&kngkﬁ8
-180 - 10. sorianipolieNe oa tofodi hetprealpms indarenpentivitelete framitke groumcansisting o i s
1, p is 0; q igxylen,suliup nffogd 4nd NWPIwhERin3 & Hpdrogen®r talegRKf10get her to form a
carbonyl group; R4 is hydrogen; R 1 Rern er])aryl optionally

e o1 AarRgine e U :

n I S ( ! . .
substituted by hal 08 [ er F1SQIMRHNd agserding to ¢la hinis0is1pis0;qis0;ris
hydr oxy[ er rpal byA sroxyyen; Eisiogygex\Riand Riule Riirdgen AR'0S YT, Hdryl ol substidte &y I ]
het eR ?Ogicfi ia; ',fl'%lﬁlg %8, B0akiS AEUEFNRS, T Sbhie, LalkhCYShinS (& Selamin, ((c\-

Ce)alkyl),amino or hydroxy(C,-Ce)alkylamino; E is oxygen and R’ is a group of the formula
R“
R12

R'S R"
R"

or R® is a saturated or unsaturated, cyclic or bicyclic (C3-C;) heterocyclic group
15  containing from one to four heteroatoms independently selected from the group consisting of

oxygen, sulfur, nitrogen and NR®, wherein R® is hydrogen or (C,-Cg)alky!.
9. A compound according to claim 1, wherein mis 1; nis 1, 0is 0; pis 1, qis O; ris
0; A is oxygen; B is NH; D is NR® wherein R® is hydrogen or (C,-Cgalkyl; R’ is (Cs-Cio)aryl
optionally substituted by halo, (C,-Cglatkyl, (C,-Cgalkoxy, hydroxy(C,-Cgjalkyl, amino, (C;-
20  Cglalkylaming, ((C4-Cg)alkyl),amino or hydroxy(C,-Cg)alkylamino; E is oxygen and R® is a group

of the formula
R11
R12
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or R® is a saturated or unsaturated, cyclic or bicyclic (Cs-C;) heterocyclic group
containing from one to four heteroatoms independently selected from the group consisting of
25  oxygen, sulfur, nitrogen and NR?, wherein R? is hydrogen or (C,-Cg)alky!.

——————,
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containing fromone to four heteroatons independently selected fromthe
group consisting of oxygen, sulfur, nitrogen and NR9, wherein R9 is
hydrogen or [err] 11. A conpound according to claiml, wherein mis 1; n
is 1, o iwWOI98M48268s 0; q is O; r is 0; A and R2 are taken tBGIBEBOIIS form a
group of the fornmula [err] wherein Ais nitrogen; Bis NH R is [err]aryl
wherein the aryl group is optionally substitsg-ed by halo, [err]alkyl,

am no, [err]am no or hydroxy[err]al kylami no; E is oxygen and Rlerr] is a
group of the formula [err] or R5 is a saturated or unsaturated cyclic or
bicyclic (C3-C7) heterocyclic group containing fromone to four heteroatons
i ndependentsl y sel edbed fArcompung acHonling teckiks i1 swhergn ofis Oxygeais 1spilsfrigis 1; ris
ni trogen and " e5£] i A - &8l .: ol
conpound accorlﬂ Cl:;lg r'lsi\:jM\“tq'gFE c%ngi%%f tg'\(/\%met?%eﬁﬁﬁgﬁf?@ %?J'%Jn?"sm%’;p' % %sh yq_rggea l|:zs"':’®;:“'q IS
2; r is 0; R2Ggaryioatianglyrsubstiutegciydiale, ((RETs)atkylh(GCalaliioxyRaydraxy ([Caeplavh damind, y
hydr ogen or hxé,r.@gafwaﬁmos fc (c%aﬁi?ﬁzhr'ningo?Wdréﬁ(d{-'cs)glﬁgglé'ﬁﬁ@'% K oRyHR lahl W 6Lz DY
hal o, [err]al Koxy, hy roxy(Terr al kyl, amno, [err]alkyl)2am™no or

hydr oxy([ err] )SEAURPIB¥CH#Ia E i s oxygen and R5 is a group of the fornula
[err] or Rs is a saturated or unsaturated cyghic or bicyclic (C3-C7)
heterocyclic group containing fromone to, foyr hetgroatons independently
sel ected fromthe group consisting of oxige syRfur, nitrogen and NR9,
wherein RO is hydrogen or [err] 13. AC otynd according to claim1,
wherein mis 1; nis 1, ois 1, 2, 3 or 4; O,1q is 1l 2or 3; r is 0;
A is oxygen;, B is oxygen, R2, R3, R4 agt niRdr ogen; E is oxygen and
R5 is a group of the formula [err] or RS is &,saturated or unsaturated
cyclic or fycyclic [errheterocyclic.group coRt ai ni ng

or R® is a saturated or unsaturated, cyciic or bicyclic (Cs-C;) heterocyclic group
containing from one to four heteroatoms independently selected from the group consisting of
oxygen, sulfur, nitrogen and NR®, wherein R? is hydrogen or (C,-Cg)alkyl.
1. A compound according to claim 1, whereinmis 1;nis 1;0is 1, pis 0;qis 0; ris
15  0; Aand R? are taken together to form a group of the formula

wherein A is nitrogen: B is NH; R' is (C-Cg)alky! or (C,-Cyo)aryl wherein the aryl
group is optionally substituted by halo, (C,-Cglalkyl, (C,-Cg)alkoxy, hydroxy(C,-Ce)alkyt, amino,
(C,-Cg)alkytamino, ((C4-Cg)alkyl),amino or hydroxy(C,-Ce)alkylamino; E is oxygen and R°is a
20  group of the formula |
R
R12

RS R"
R

or R® is a saturated or unsaturated cyclic or bicyclic (Cs-C;) heterocyclic group
containing from one to four heteroatoms independently selected from the group consisting of

oxygen, sulfur, nitrogen and NR®, wherein R? is hydrogen or (C,-Cg)alkyl.
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fromone to four heteroatons i ndependently selected fromthe group
consi sting of oxygen, sulfur, nitrogen and NR9, wherein R9 is hydr:
[err] 14. A conpound according to claiml, wherein mis 1. nis X, ois
1, pis 0, gis O; r is 0; Aand R2 are taken together to forma groyp of
the fogypibgshey r] wherein Ais nitrogen; B is oxygen. Rpdrfipdstiosisar vI\
wherein the aryl group is optionally substituted by halo, [err]al kyl,\
am no, [err] Eis oxygen and R5 is a Qup of the fornmula [err] or
Rlerr] is a saturated or unsaturated, cyclic or bicyclic

(C3-C7) heterocyclic group containing fromone to four heteroatons

i ndependently selected fromthe group consisting of oxygen, sulfur,
nitrogen and N wh j i ! err.l .. A_co .
accor di %g to _zc:qgtlg'm 1?%@P@r€°%r@%q§?g'ﬁﬁ'@BT{E'RE)'{‘%g'Jn%o'ﬁ'?l' ngs; &gqﬁgg& rois
0; A and R®: B is hydshaen ot bugeconidy’ isthydroerr: IR’ is inlepandensty hydegeh or mditeary: [RE fisr (Csnher el\n
A i s oxygery | St ti i § ey L i é i's -
opt i onal 'y UL} SUSEAERa P b Yo Ep (e CNE? NG Eoilouanhe B
oxygen and (R-Eaalyiaminos (GrGakdiamneeor i G Gaiakypmise: FRis 9% aWiRiraed or
unsat ur at edyroupyethé forfila bi cyclic (C3-C7) heterocyclic group containing from
one to four heteroatons independently sel ect ed fromthe group consisting of
oxygen, sulfur, nitrogen and N err], wher&n Rerr] is hydrogen or [err] 16
A conpound according to claim1, whergin isg?2 nis 0, ois O0; pis 0; ¢
is 0; ris 0; Ais oxygen; Rerr] is [&eyr a saturated or unsaturated,
cyclic or bicyclic [err] heterocyclic g ontai ning as the heteroatom
one to four of the group consisting qf ) Ul fur, nitrogen and NR[ err]
wherein RO is a hydrogen or [err] wRer ei nt he aryl or heterocyclic

10 R

or R® is a saturated or unsaturated cyclic or bicyclic (CyCy) heterocyclic group

containing from ane to four heteroatoms independently selected from the group consisting of
oxygen, sulfur, nitrogen and NR®?, wherein R? is hydrogen or (C,-Cglatkyl.
13. A compound according to claim 1, whereinmis i, nis 1;0is1,2,30r4; pis 0;
15 qis1,20r3;ris 0; Ais oxygen; B is oxygen; R%, R®, R* and R" are hydrogen; E is oxygen and
R® is a group of the formula

R"
or R® is a saturated or unsaturated cyclic or bicyclic (C5-C;)heterocyclic group containing
from one to four heteroatoms independently selected from the group consisting of oxygen, sulfur,
20 nitrogen and NR®, wherein R? is hydrogen or (C,-Cg)alkyl.
14. A compound according to claim 1, wherein m is'1; hist,0is1,pis0;,qisO;ris
0; A and R? are taken together to form a group of the formula

T’)”jﬁ’,}’;})ijj,ﬁ,ﬁjﬁﬁ B Raj o Iy

wherein A is nitrogen; B is oxygen; R is (C;-Cg)alky! or (Ce-Cyo)aryl wherein the aryl
25 group is optionally substituted by halo, (C{-Ce)alkyl, (C4-Cs)alkoxy, hydroxy(C,-Cgalkyl, amino,

[P NP



-183- group is optionally substituted by halo, [err], amino, [err]ani A6 or—--

hydr oxy[err] al kylam no, E is oxygen and Rerr] is a group of the formula
[err] OVORPMRFY is a saturated or unsaturated, cyclic oPCHIBIEMOEI err]
group containing fromone to four heteroatons i ndependently selected from
the group consisting of oxygen, sulfur, nriggrogen and NR9, wherein RO is
hydr ogen or [err] 17. A conmpound according to claim1, wherein mis 1; n
is 1l ois 0, pisO0; gis 1, r is 0; Ais oxygen; Bis NH R4 is hydroxy
[err] afkyl; E is oxygen and Rerr] is a group of the fornula [err] or
Rlerr] i% aCsat)alkdentub, ((C,-Cysliat)amioest, hydrpol(C.eC rikylaming CE iiscodygen andoRoi 2

cont ai ni ng i@@r& R0 ";“9 four heteroatons i ndependently selected fromthe
group consisting o oxygen, sulfur, nitrogen and NR9, wherein RO is
hydrogen or [err] 18. A conpound accordigiy to claim1, selected fromthe
group consisting of N-(4-( 1 -Hydroxy-

-nmet hyl - et hyl ) - benzyl ) - 2- ( 3- et hyl - beligo( e} SOXazol - 7-yl oxy) - ni coti nam de;

N-(4-(1-Hydroxy-1

- et hyl - et hyl) - benzyl ) - 2- (3- oxo-i ndan- 5
- Hydr oxyi m no- et hyl ) - phenoxy) - N- (4- Ri -
ni coti nam de; N-(4-(1 -Hydroxy-1

-met hyl - et hyl ) - benzyl ) - 2- (4- oxo- chr oman- GFSII oxy)-ni coti nam de; ()

2- (3- Acet yl - phe ) 1sNg ( @?da'

2- (2, 3-D hydr o- lr)H(g)r(\f}z(so&sl 1%;@%(%}68%&3'9&%)50%“0?% b'w&c Q%’ He i oroue
- met hyl - et HPMRDHR AP e t foub heterastrae '"GMEOQEH@HSQWJW tﬂe 9*'°UP consisting of
- net hyl 1@t hardgenPiiarydittogen - NRE: wiRFIORYS WidRgerRbria-Codgenoxy) -

15. A compound according to claim 1, whereinmis 1, nis 1; 0is 1, pis 0; gis 0; ris

-picotinamde; 2-(3-(1
Rl - met hyl - et hyl ) - benzyl ) -

0; A and R? are taken together to form a group of the formula

wherein A is oxygen; B is oxygen; R' is (C,-Ce)alkyl or (Cs-Cyo)aryl wherein the ary!
15  group is optionally substituted by halo, (Cy-Cg)alkyl, (C-Cg)alkoxy, hydroxy(C,-Cg)alkyl, amino,
(C4-Ce)alkylamino, ({C-Cg)alkyl),amino or hydroxy(C,-Cg)alkylamino; E is oxygen and R®is a

[T -

R
or R® is a saturated or unsaturated, cyclic or bicyclic (Cs-C)heterocyclic group
20 containing from one to four heteroatoms independently selected from the group consisting of
oxygen, sulfur, nitrogen and NR®, wherein R® is hydrogen or (C,-Cq)atkyl.
16. A compound according to claim 1, whereinmis 1, nis 0,0is 0; pis 0, qis O; ris
0; A is oxygen; R' is (CsCyo)ary! or a saturated or unsaturated, cyclic or bicyclic (Cy-C;)
heterocyclic group containing as the heteroatom one to four of the group consisting of oxygen,
25  sulfur, nitrogen and NR® wherein R® is a hydrogen or (C,-Cg)alkyl wherein the ary! or heterocyclic

m——
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-184- N-(2-Chl oro-benzyl)-2-(4-fl uoro-phenoxy)-ni coti nam de; T
N- (5- Chl or o-t hi ophen-2-yl net hyl ) - 2- (pyri di n- 3-yl oxy) - ni coti nam de; r

2- (4- Blasmgg 0- phenoxy) -[err]. (3- hj dyrbdy-azetidin-1 pcr/aBeswo3is
-yl)-benzyl]-nicotinam de; N-14-( 1 -Hydroxy-1

-nmet hyl - et hyl ) -benzyl]-2-(3-nitro- phqﬁgxy) ni coti nam de;

2- (4- Fl uor o- phenoxy) - N- (2- oxo- 2, 3-di hydro-1

H- i ndol - 5-yl et hyl ) - ni cot i nam de

N[ 2-(3-Acetyl - phenoxy) pyridin-3-yl]-2-4- (1 hydr oxy-1

- met hy Y L
- et hy{;rogis Efp?:o enz t’é”%? m@ a?k&l{ F? &@Wﬁﬁ&ﬁ(}é&%@amn an&'I d net hyl
est er ; (G-Cele F’FWJ’BP o r%)@ékxwmﬂp 1’21 OWMS)@ yyanlmo E is oxygen and R is a :
- met hyF ol GitlefoRRZY! | - ni coti nam de
2- (4- Fl uor o- phenoxy) - N- ( 1- t hi ophen- 2- yI et hyl ) -ni coti nam de; i
N-[2-Chl oro4-(1 -hydroxy-1 R i
-met hyl - et hyl ) - benzyl | - 2- (3- cyanggphehoxygihi cot i nam de;

2- (3- Cyano- 4-fl uor o- phenoxy) - N- 14- roxy-1

-nmet hyl - et hyl ) - benzyl ] -ni coti nam d 2-Chl oro4- (1 -hydroxy-1
-nmet hyl - et hyl ) - benzyl ] -2-(3, 4- dl,fsl Bxy) - nicotinam de;
N-12- Chl oro-4-(1 -hydroxy-1
-nmet hyl - et hyl ) - benzyl ] - 2- (3- cyano4 f udto- phenoxy) - ni coti nam de;

2- (3-Acetyl - phenoxy)-N-[2-chloro-4-(1 -hydroxy-1

- met hyl et hyﬂ R? bemzyét]:mmuwtmnaamatée optlid Dr Aegtiyl (qionetsipdycht fgbup 1- hydroxy 1

h | | t
Zm(? X%"e 3 "% f°5nnéc 81 eﬁ%aﬁ%arm@ ecr%e'lr‘%gtﬁ%ge%{rﬂ 71t %'8?‘szcfr’ls's“r‘gcot i nani de
2- (3, 4o>®gér1 sdfpompman@wwR [retel(wB :SHnytitogm;m (Cy-Cgalkyl.

-nmethyl -ethy})-b W i 1, 1 nist: ois0; 1 ‘
2- (4- Fl uoro- %phengg%g)cﬂg S&%fgﬂg r ox Biwheremrnus g{sh 58 p'Sloo 'es>gyi’ met hyl ] - m co
ti nami @ed is oxygen; B is NH; R*is hydroxy (C,-Ceakkyl; R' is (C1-C5)alky| is oxygen and R7is a
2-(3- Cy,agpofmgq&%hé) N[ 4- (1- hydr oxy- 1- et hyl - et hyl ) - cycl ohexyl net hyl ] - ;
ni coti nam de; (+)-2-(Benzo[1l |
, 3] di oxol - 5-yl oxy) - N 14- (| - hydr oxy- ethI )-cycl ohexyl—n:ethyl_]; ni cot i nam de;

PP ——

( ) - 2- (3- Cyano- 4- f | uor o- phenoxy) - ¥ 14¢ ( 1- Ry&lr oxy- et ——
cycl ohexyl met hyl ] - ni coti nam de; ISSheetH :
(+) - 2- ( 3- Cyano- 4- f | uor o- phenoxy) - N- hydr oxy- et hﬂ"/’lﬁ"’”ﬁl\’ ﬁin%t hyl]] -
o Tl
5 R*
or R® is a saturated or unsaturated, cyclic or bicyclic (Cy;-Cyheterocyclic group
containing from one to four heteroatoms independently selected from the group consisting of
oxygen, sulfur, nitrogen and NR®, wherein R® is hydrogen or (C,~Cg)alkyl.
18. A compound according to claim 1, selected from the group consisting of:
20 N-(4-(1-Hydroxy-1-methyl-ethyl)-benzyl)-2-(3-methyl-benzo(d)isoxazol-7-yloxy)-
nicotinamide;
N-{4-(1-Hydroxy-1-methyl-ethyl}-benzyi)-2-(3-oxo-indan-5-yloxy)-nicotinamide;
2-(3-(1-Hydroxyimino-ethyl)-phenoxy)-N-{(4-(1-Hydroxy-1-methyl-ethyl)-benzyl)-
nicotinamide; ‘
25 N-(4-(1-Hydroxy-1-methyl-ethyl)-benzyl)-2-(4-oxo-chroman-6-yloxy)-nicotinamide;

(+) 2-(3-Acetyl-phenoxy)-N-(1-hydroxy-indan-6-yimethyl)-nicotinamide;
2-(2,3-Dihydro-benzo(1,4)dioxin-6-yloxy)-N-(4-(1-Hydroxy-1-methyl-ethyl)-benzy!)-
nicotinamide;

N-(4-(1-Hydroxy-1-methyl-ethyl)-benzyl)-2-(3-(1-methoxyimino-ethyl}-phenoxy)-
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30 nicotinamide;




ni coti nam de; (+)-2-(2,3-Dihydro-benzoll ,4idioxin-6-yloxy)-N[4-(1
- hydroxy-et hyl) - cycl ohexyl methyl]- nicotinamde; (-)-2-(2,3-Di hydro-bernp[
, 4] di oxi n- 6-yl oxy) - Nh{sgﬁegg,,asﬁ%gﬁ%gedet hyl ) - cycl ohexyl net hyi ] - ni coti nam de;

2- ( Benz e os/adads 0%0l -

-met hyl - et hyl ) - benzyl Im h:
-5-yloxy)-N-H1

ni coti nam de; 2-(3-Acetyl -phenoxy)- N 14-(

, 3] di oxol

k i (I -hydroxy-1 PCT/IB98/00315
; -185 - 2-(Benzo[1l

- 1- et h_%b et hyl ) -cycl ohexyl net hyl ] -
hydr oxy- et hyl ) -

cycl ohexyl net hyl j - ni coti nam de; and
2- (3-Cyano- 4-fl uoro- phenoxy)-N-12-fl uoro-4-(1 -hydroxy-1

i @Eﬂ%l(y%{ PT%![ %ylqufigm &%b&% quiig&o?ngphew?ﬁgm@étm%rgnﬁ%xy) ni cot i nam de;

2- ( 3- Cyano- phenoxX¥r§

Tlerofhrqphemrwmwl) 2-(pueidinydtyloxy)injdotinapiidez y| | - ni cot i nami de;

N-T4-(1-Hyd ) ; g
Nt 2 (3 aer - e oD RS Moy £2ek B Berdy I higoiAmRL,C Ot | nam de:

X
- et hyl - et hyl ) - b %P@b%ﬂ? M’i“?ﬁ'&’% bfgzy}i'z‘(ﬁt"'“ﬁ‘ﬁ%ﬁ"ﬁﬁ@‘élﬁ?ﬁ"@&’i’deconpos| tion
for the treat nent2-@tFiucespichotyPNy2-o0d-2, S6iB)dro-1 R orEIREy)-HefNanige g ht

e, B on'c SERRR Bty BB BB R e el s S2ases

syndrone, stasetamidei br osi s, pul m)nary hypersensi tivity, allergic rhinitis,
atopic dermatiti . I S
cachexi a, crohn' ?{aﬁigs@?&gﬂcer H %rban{ogqu&?w%ygox 0 35?'% on§°'gnd

ot her i nf| arfeivbesierdi seases, depreSS| on mul ti-infarct denmentia and AIDS i

a manmal |,

i ncl udi -;fmolfgj R | d of claim1l
or a phaymaceuti cal I C@;E;‘(Y& ?Qﬂ”%ﬁm eg“?péﬂ% -tBhzyfl-nfcOHARAA!

prevent i Gns or t &4t

fective I n such

xNHriiophenserviiedhy D rigotinemidst abl e carrier. 20.

1

n

A

us;at OI han a][mu][\t NofR2- cawmouyutr&yatm&mwemmmﬁylm aatmrrm\ehaxywbdwarﬁe@ept abl e
sa ereo or, ar atj on ect |
treat ment of respi @%’85%/%%‘1’? Brr‘eé’o’éy iﬁéﬂﬁ@f%‘}( gE me&%[ﬂé{'%eﬁ @Eﬁ"\i‘% on,

I nf | ammat ory and NeRr@hiab-4+fhydoaxg- 1sye3mysbamyi)-mzy1}e?r(§4sdmbroamemhrm chronic
obstructive n%{imy di sease, adult respiratory diseases

20

25

30

35

N-[2-Chloro-4-(1-hydroxy-1-methyl-ethyl)-benzyl]-2-(3-cyano-4-fluoro- phenoxy)-
nicotinamide;

2-(3-Acetyl-phenoxy)-N-[2-chloro-4-( 1-hydroxy-1-methyl-ethyl)-benzyl]-nicotinamide;

2-(3-AcetyI-phenoxy)-N-[4~(1-hydroxy-1-methyI-ethyl)-cyclohexylmethyl)-nicotihamide;

2-(3-Acetyl-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)}-benzyl]-nicotinamide;

2-(3,4-Difluoro-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-benzyl)-nicotinamide;

2-(4-Fluoro-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-cyclohexylmethyl]-nicotinamide;

2-(3-Cyano-phenoxy)-N-{4-(1-hydroxy-1-methyl-ethyl)-cyclohexylmethyl]-
nicotinamide;

(+)-2-(Benzo[1,3]dioxol-5-yloxy)-N-{4-(1-hydroxy-ethyl)-cyclohexylmethyl}-
nicotinamide;

(-)-2-(3-Cyano-4-fluoro-phenoxy)-N-[4-(1-hydroxy-ethyl)- cyclohexylmethyl]-
nicotinamide;

(+)-2-(3-Cyano-4-fluoro-phenoxy)-N-{4-(1-hydroxy-ethyl)-cyclohexylmethyi}-
nicotinamide,;

(+)-2-(2,3-Dihydro-benzo[1,4]dioxin-6-yloxy)-N-[4-(1-hydroxy-ethyl)-cyclohexyimethyi]-
nicotinamide;

(-)-2-(2,3-Dihydro-benzo[1,4]dioxin-6-yloxy)-N-[4-(1-hydroxy- ethyI)-cyclohexylmethy|]-
nicotinamide;

2-(Benzo[1,3]dioxol-5-yloxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-benzyl]-nicotinamide;
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syndrome, shock, fibrosis, pulnmonary hypersensitivity, aIIerglc rh|n|t|s
at opi ¢ degymbd/ds hé%b psoriasis, weight. control, rheumatoid ycé”%sbtf/do%ls
cachexi a, crohn's disease, ul cerative colitis, arthritis con Ions and
ot her inflammuatory di seases, depression, nultl-infarct denentia and AIDS in
a manmal , including a mammal . 21. A pharﬁ@&éutical conposition for

sel ective inhibition of PDE4 D isozynmes which regulate the activation and
degranul ation of human eosinophils useful in the treatment of respiratory,

al l ergic, gpheunat oi aody. ight r tiQ and central
nervous syét em di qugnggﬂs%@%o%yl%f{ ﬁ%ﬁ'@’ﬁ F°5¥f1 EGHBETFU&V xﬂﬁ‘?ﬁﬂiﬁar y

di sease, adul nicottﬂap\ldieat ory di seases syndronme, shock, fibrosis, pul m)nary
hypersensitivity, | } e sor.l asi s

control, rheunmatoi % %‘*”(i)thlg'tsy)&5 % L“s R ?&&R)C@gﬂ Eﬂphénggb%hé(ﬁ iGPoamIgE; AN
colitis, arthriti C 2dBRNENC-BioraptEney hNA2-fusid- -Arifiiapdonxy- 1 anethyheting)-bedzyiie essi on,

mul ti-infarct ng&mgmdba and AI DS | n a mam"ral i ncludi ng a human, conprising
admi ni st er| ng to sai | sozame i nhibiting effective anount
of a PDE4'® isozymd- !Mhﬁmr%mbme%wﬁwmew -&(brahercbarpyklicofinamiéaspt abl e

salt thereof, eff eqt(s-m@aﬂocphsms@) mi[zeatﬁmaky-mt -4 0eRA A Alchmamidg; [err]

-186 - 22. A use fective amount of a

PDE4 i sozyme i nhi bi"lto[d' ﬁg%‘gﬁﬂobﬂatﬁ’are}lhgﬁBﬁ'&?’}ﬁgé@’{f?‘ﬁéd&’?‘? -nEoiARtIden PR sal t
t hereof, for the pQemcayupomoaﬂ-mw(mﬂydrmmeﬂmretwt)leemm gicdtingide.nhi bi ti on

Zﬁsf’ﬁﬁéhﬂ AR AR L BT R R A
body wei gh$ r ehguinatoid credy veigiht aeaviatian; ipflammoatene amdcahtrateervwsysgrs tisonlads sehder s

such as ast h”@sthrﬁé”cﬂl‘bhﬁ &Qﬁkgﬁ%dmagﬁ,@@raxulﬁ@ﬁa&gfng?egyés syksrém{ef%a{y

di seases syndrone, shoc rosi s ers VIt 1er
rhinitis, atoBiresisi@HImarary hyerssagiivitagllasgic m'tﬁh@m%ﬁrm@qt«s nsnreaﬁﬁawgra control

arthritis, camaemitaid apthfiaNcaehdkiaS BRR/MEs d,yé@er@éerawe Sdtlis, bitiritic 8riallbAst 4@ other
condltlons and_oth ti-infarct

infla di seases ression, . mul
denentia and ,&f‘ﬁﬂg" Ei?fy éh% epreﬁ% Ewaarat Uﬁgtﬁ! and AIDS in a mammal including a
20 human, comprising an amount of a compound of claim 1 or a pharmaceutically acceptable salt

thereof, effective in such preventions or treatment and a pharmaceutically acceptable carrier.

20. A method for the treatment of respiratory, allergic, rheumatoid, body weight
regulation, inflammatory and central nervous system disorders such as asthma, chronic
obstructive pulmonary disease, adult respiratory diseases syndrome, shock, fibrosis, pulmonary

25  hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight contro!, rheurnatoid arthrifis,
cachexia, crohn's disease, ulcerative colitis, arthritic conditions and other inflammatory diseases,
depression, multi-infarct dementia and AIDS in a mammal, including a hurman, comprising
administering to said mammal an amount of a compound of claim 1 or a pharmaceutically
acceptable salt thereof, effective in such treatment.

30 21. A pharmaceutical composition for selective inhibition of PDE4 D isozymes which
regulate the activation and degranulation of human eosinophils useful in the treatment of
respiratory, allergic, rheumatoid, body weight regulation, inflammatory and central nervous
system disorders such as asthma, chronic obstructive pulmonary disease, adult respiratory
diseases syndrome, shack, fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis,

35 psoriasis, weight control, rheumatoid arthritis, cachexia, crohn’s disease, uicerative colitis,
arthritic conditions and other inflammatory diseases, depression, multi<infarct dementia and AIDS
in a mammal, including a human, comprising administering to said mammal 2 PDE4 D isozyme
inhibiting effective amount of a PDE4 D isozyme inhibiting compound ora pharmaceutically
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22. A method for selective inhibition of PDE4 D isozymes which regulate the
activation and degranulation of human eosinophils useful in the treatment of respiratory, allergic,
rheumatoid, body weight regulation, inflammatory and central nervous system disorders such as
asthma, chronic obstructive pulmonary disease, adult respiratory diseases syndrome, shock,
fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight controf,
rheumatoid arthritis, cachexia, crohn's disease, ulcerative colitis, arthritic conditions and other
inflammatory diseases, depression, multi-infarct dementia and AIDS in a mammal, including a
human, comprising administering to said mammal a PDE4 D isozyme inhibiting effective
amount of a PDE4 D isozyme inhibiting compound or a pharmaceutically acceptable saft thereof,
effective in such treatment.
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