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refers t %hete@ga@erdytb sloW%lch %%cayr%remr&uaﬁ c&.lég@fyéraél%?aweés@@ s &y s.
United States Provisional atlon entitled "Pyrimdine-2,4,6-trione

Met al | opr ot eiRESF Y " hﬁ“ﬁla l’tl' ed Qctober 26, 2000, refers to certain
pyrimdi ne-2, 4, 6-tlr |soneeagmzaam‘mt tdifferent @emblsatang ofrdtNiROd ard exprédsed rin different

prepar at i on_aLoleld o n&raoglre slifh, MRS bin SERink QLAY ﬁ.ns@wygpgsﬁg%y

Glmn's, "T e macol ogi ¢ asi s her apeuti cs,
Edi tion, M G&Raired forl@g’@)‘Ja' disg8$pSof t he above referenced publications and
applicatizens i s henalymeétaipropnizas etibhyts aaf welemean iimthetliteraiive] FHetoxkamiQicid

02/ 34753 PCT/ I\}I\%Dlr(h%?t(?rggre exemplified in European Patent Publication 606,046, published July 13,
1994. Several pyrimidine-2,4,6-trione MMP inhibitors are referred to in PCT publication WO
98/58925, published December 30, 1998. PCT publication WO 00/47565, published August
17, 2000 refers to certain aryl substituted pyrimidine-2,4,6-trione MMP inhibitors. United

30  States Non-provisional application 09/635156, filed August 9, 2000 (which claims priority to
United States Provisional application 60/148547 filed August 12, 1999) refers to heteroaryl
substituted pyrimidine-2,4,6-trione MMP inhibitors. United States Provisional Application
entitted “Pyrimidine-2,4,6-trione Metalloproteinase Inhibitors”, filed October 26, 2000, refers to
certain pyrimidine-2,4,6-triones. Barbituric acids and methods for their preparation are well

35 known in the art, see for example Goodman and Gilman's, “The Phamacological Basis_of
Therapeutics,” 345-382 (Eighth Edition, McGraw Hill, 1990). Each of the above referenced
publications and applications is hereby incorporated by reference in its entirety.




-2 Summary of the Invention The present invention relates to conpounds of
the formula: HOX-Y-Z-GO=—~ NAHOI wherein said "A" is a 5-7 nenbered
het er ocyoV 02/84783) sel ected fromthe group consisting of: PXFMBUABSK- Y-Z-G
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Summary of the Invention

The present invention relates to compounds of the formula:
0 X-Y-Z-G
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wherein said "A” is a 5-7 membered heterocyclic ring selected from the group consisting of:

X-Y-Z-G X-Y-Z-G XzG




Q6 / 1RRFTRB R RR RILR RLR R RL R R R6 W 02/ 34753
PCT/1B01/01986 -3 m X-Y-Z-Gn) X-Y-Z-Go) X-Y-Z-Gp | 1 RRlo N-9 N N
NRN R andvoio2/a47SO R, 2 2 p p wherein each of Rl, R2, R3, PAT/IHRRG/01R6, R7,
R8, R9, R10, Rl11l, R12 and R13 is independently selected fromthe group
consi sting of hydrogen, (Cl-C4)alkyl, (CJB- C4) al kenyl, (C1-C4)al kynyl,
(C6-Cl0)aryl, (Cl-Cl0)heteroaryl, (C3-C8)cycloal kyl and
(C1- C10) heterocyclyl; 5 wherein each of said (Cl-C4)al kyl, (C6-Cl0)aryl,
(C1-C10) heteroaryl, (C3-C8)cycloal kyl and (Cl- C10) heterocyclyl nmay be
optionally substituted % %EW of the rJ ng arbon atonms capable of formng
an additional bond i th" 2 subst h}Y ue 15 'pggr ri ngd)ndepEndz@ |y sel ect ed
fromhalo, (Cl-C4)alkyl,o(Cl-C4)al kojy, 0CN, -OH and - NH2g"X i's
(C6-Cl0) aryl or (Cl-gl etegoaryl; 1 —%isgsel ected fr RE group
consi sting of a bond}\oxyge® sulf >CRER™ >S@Ad >(S%
-QCcH2)1-, -CH2S-, - , -, -CH2S CH2S®2-, -S
-NR14, -NR 14(CH2)n--, - [N(R14)]-, -OH2(CH2)n-, -CH=
-[N(R14) ] - S02- and -SQ2[N(R14)]-; n_is, an integer fromone to four; . 15 R14
i s hydrogen or (Ckheahagacy|of ¥, iR, & BGtRd R Bm RheRgrivupRcoRsi 81d Ry st
Eg? gigg ﬁr %/| indéfeRadray c¥6tieR kv the Gledp c@ﬂs@)irﬁ{fbﬁﬁ)@ﬁb}é@ﬁ,y(bj@ﬁl)ldlkyl, (C1-dC4)aIk]§nyl, .
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capable of formng an a onal bond by one or two subpstituents per ring
i ndependent | {PRiBY &¢ AdtiaRLPRNE Witey 1-3 §1'b,5t'%f\rl‘,ts BH, r'”@dlqe@rj‘gptﬁ&?e?ecgd from helo,
(Cl- A4) per f | (mrxpikky{G-Q,EBkoxyCAON) DH laod+#Nigt koxy, (Cl-(4)al koxy and
(C3-C8) cycl oal kyl ~ G (CCI%IE p ; wherein Gis a substituent on
any ring carbon aggﬁCS?‘WEﬁ)gﬁl & g@%.l’ form ng an additional bond and is
ori ented!&t a posits iectream thgiAURgopREing §F ¢ BRNpRivern. SHITUr G QcHRT ST t he
Z ring to Y -GH,l SCIao-]-OlEHGF, -Cinsm-8(0HY)4<CH;S0-, -CH;S0z-, -8O(CHz)r,
~SO4(CHy)n-, -NR™, -NR™(CHy)y-, -CHaIN(R'™)]-, -CHy(CHy),, -CH=CH-, -C=C-, -[N(R™)]-80-
and -SO,IN(R™)}-;
n is an integer from one to four;
15 R™ is hydrogen or (C-C,)alkyt;
Z is selected from the group consisting of (Cg-Cyg)aryl, (Cs-Cs)cycloalkyl, (C4-

g2~ SO2( CH2) -,
- C==C,

Cio)heterocyclyl and (C4-Cqo)heteroaryl; wherein one or two carbon-carbon single bonds of
said (Cs-Cg)cycloalkyl or (C4-Cyolheterocyclyl may optionally be replaced by carbon-carbon
double bonds;

20 wherein each of said X or Z may be independently optionally substituted on any of the
ring carbon atoms capable of forming an additional bond by one or two substituents per ring
independently selected from F, Cl, Br, CN, OH, (C4-Cyalkyl, (C4-Cy)perflucroalkyl, (C4-
C.)perfluoroalkoxy, (C4-C,)alkoxy and (C3-Cs)cycloalkyloxy;

G is R"-(CR'R""),-; wherein G is a substituent on any ring carbon atom of Z capable

25  of forming an additional bond and is oriented at a position other than alpha to the point of
attachment of the Zring to Y;

p is an integer from 0 to 4,
R* is independently selected from the group consisting of halo, -CN, -NO,, OH, (C;-
C.)alkenyl, (C4-Cu)alkynyl, (C4-C4)perfluoroalkyl, perfluoro(Cy-Cy)alkoxy, R'-, R"-0-, R™-(C;-

30  Cyalkyl-O-, R®-(C=0)-, R"®-(C=0)-0-, R"®-0-(C=0)- R™-8-, R%(S=0)-, R"-(S0,)-, R®-
(SO.)-(NR¥)-, R™-(C=0)-(NR*')-, R®-0-(C=0)-(NR¥)-, (R™R®)N-, (R®R®)N-(SO,)-,
(R®RP)N-(C=0)-; (R'"R™)N-(C=0)-(NR?")- and (R"R*)N-(C=0)-0-~;

each of R*® and R" is independently selected from hydrogen and (C-Cy)alkyl;



R15 is independently selected fromthe group consisting of halo, -CN, -NO2,
OH, (Cl- &4)al kenyl, (Ci-C4)al kynyl, (Cl-C4)perfluoroalkyl,

per f | uor W@zl koxy, R18-, R18-0O, R18-(Cl- 30 4)al kyPeiBo1Ri®s( C=0) -,
R18-(C=0 -0, R18-0(C=0- R18-S-, R22-(S=0) -, R18-(S2)-, R22- 21 21 22 21
19 20 19 20 (S@2)-(NR)-, R9-(CO-(NR)-, R-O(CO-(NR)-, (RR)N, (R
R)N(SO®)-, (RISR20)N-(C=0)-; (R19R20)T (C=0) - (NR21)- and
(RI9R20)N- (C=O - O ; each of R16 and R17 is independently selected from
hydrogen and (Cl-C4)al kyl; WD 02/ 34753 PCT/ 1B01/ 01986 -4 or R16 and R17
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substituents per ring | ndep endent fromth ou COI’ISI stin
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t he group ccmtsa;r%tiltdl@rrﬁ)é3(t63§v@ﬁ«)b@|lel§)ﬁbtero(:@cI@.'IgO) aryl, (C3- 20 C8) cycl oal kyl ,

(C1- C10) het eroaryl C 0 r I wher sai d

(C3- C8)cycl oal ky‘I 0(%71(53% (%perngﬁrbﬁ txger?ﬁo?egier(‘ﬁ’fg)t% ?‘“"rgSByc? C?C%rr%?reti(l es
may be opti crragenyo WB’Q%%I?Y @r@taééphéﬁtoéﬁwwtotﬂmembeﬂgd Eﬁ?fb@’ﬁhoatn@rrs capabl e of
formng an additigfhak BOeed Yrofnend roubht':&@ls %tl(tu@rbtarﬁﬁpqcs-mo)agﬂ (Cs

d tl f
IC?I) ng? Icgﬁgr 0 %@??Efkyi C% é‘%ﬂ)eé‘?r??rﬁ]oénga %&%et?r@]}'c‘ )“Qﬁfg&ﬁa' B %6’ aryl, (Cs-
(C1- Ca) al ky| CoMiigaliyl, CIC 25o)prabisl |2h2- 16 -CasltetérOcigB rogietiev alriey | bscyqptiowady ei n

said (C3-C8) r I i of I
opt i onal 1y Reanay Yt %"m%ﬁegé S corto PR st o e éﬁ@?@’é&@ﬁ“’é‘ﬁﬁ° (c1-

C70) het er ocyEWISU?P& UgPis e Fed nBEReN ALY Fejedisd f?ﬂbé e BE & G Aoy (Cr
nitrogen at ofl:m)mblharoalkyl $CpQyretiiuamaliackdi t(cmuadlkoswbamlnbue(nt -Chylkp-hiél-t o [ty

bstit t f
(Crs Cay oty 1oy i SR ROROARIqeY WhElSELfite, LBl s UPo GRBRIENT, 2
t aken toget H@‘P'etIﬁFt"I?YtEI‘f@ W'?W%%SUI?FI‘I@%W@& whprefnpRgid (CI'Cw)heterOarY' and (C+-

Cio)heterocyclyl moieties may optionally be substituted on any ring nitrogen atom able to
support an additional substituent by one to two substituents per ring independently selected
from the group consisting of (C,-C,)alkyl and (C,-Cy)alkyl-(C=0)-;
30 or R*" and R*® may optionally be taken together with the nitrogen, the oxygen or the
sulfur to which they are attached to form a 3 to 8-membered heterocyclic ring;
or the pharmaceutically acceptable salts thereof.
The present invention also relates to the pharmaceutically acceptable acid addition
salts of compounds of the formula I. The acids which are used to prepare the
35  pharmaceutically accéptable acid addition salts of the aforementioned base compounds of this
invention are those which form non-toxic acid addition salts, ie., salts containing
pharmacologically acceptable anions, such as the hydrochloride, hydrobromide, hydroiodide,
nitrate, sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid citrate,



sulfur to which they are attached to forma 3 to 8-nmenbered heterocyclic
ring; or the pharmaceutically acceptable salts thereof. The present

i nventi ow@bys7sel ates to the pharmaceutical ly accept abl epa@rigbiadeot i on
salts of compounds of the fornmula I. The acids which are used to prepare
the 35 pharnmaceutically acceptable acid:addition salts of the

af orement i oned base conpounds of this invention are those which form
non-toxic acid addition salts, i.e., salts containing pharnacologically
accept abl e ani ons such as the hydr ochl ori de, hydrobrom de, hydroi odi de,
nitrate, sulf j hosphat.e, .acid e, e, ate,
citrate, acit 1ietr d”r‘“e\ﬂosbdff‘%tﬁ’? %qﬁ’%el"/ fﬁBiF‘G @E@orﬂ?% tsaafr3 aa?%a bﬁ%’%g{retrate
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nature are or m non-t oxi ¢ base sal such ounds. Such
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such phar nacs@bwgm&ab&ovogaaw&a&éb@ @aabmsomuah ssialRalaBetal deibris (mgt abtassinh ems
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cal ci um and sr?ﬁ cﬁ‘?ﬁa?”e ?ﬁﬁlﬁ)ﬁ? ST %’Pn tgé calghymEn Pﬂbalge%a’m a%cfJ "5 :g'bv%atesral ts
such as & rrmormyllegbmmarradwm(l net$ lucmeds Armdethyigiucamingr (m%qltkfafﬁﬁil 2edgi IPweand
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bond", as used herein in

directly connect et ﬂ%ﬁﬁ’ﬂ”da %ﬁﬁ@her?%%tgﬁgﬁ%g @83”53%' g‘efgé?“ﬁ? @Hﬁérﬁre aryl
ri ngs such aﬁectlghophmayeh thriigh Tah earbkarsdaebdn Ibon so as taiéed dendepbhietyl wigs tsheh as
heterocycllccf; @9 "A" of fornmulae a), b), c), g), h), i), k) and 1) refer
to optional double bonds. The exact positions of the ogptional double bonds
for eachiof the Hewskshgfdingsasyspgn eAﬂh Jttherhstsienvelis riay At?j forraylae 2)b). gy 9). iy |
k) and I) arwg, &sk) adef) rarelid optiohe dsmﬁé:berld@at'lthmxaleﬁﬁmrofttmteopﬁamedudlé ne

extends overhPcPaLhON Al B ccfiew Sk LI AL 416, 81 1! ) wiadenshagd that

two carbons are et raval en Xtra any
of Rl, R2, R®fingdn tREsperficatimy WiRgeveRi®, daghed IRg 2xtepds qen B0 GRERPN [HEOMEh 8@t .
The term "aldeubd in afe redi hfhl’d@r'slénd Urdtess Edrthime vuraetetlrawdneﬁtataad thalt e wses

sat ur at nonpqyal hydr o sradisc 7 NAVIng. 15 Hzal ran
noi eti e % P@%M{?Pﬁ%} ’redr?é’yf’ﬁ%r eo% Ra% k@% R ?%ul:&psqq et 8V ”ﬁ’fey gs(‘:egur may
be opti onal | y subBei teut edkyy aa il t ki tstﬁbstqtheuem IndTFhfedt @ﬁ‘mesaiiiawﬁ?q as

used herein maﬁabaaﬁ hparéstarb% $£d.da@d+a9ﬁ§ ﬁﬂaghl raﬁanad;@snmfég Qﬁ%aaﬁbnoa&mé@m cal s
contalnlng at | east one ol

ef i n tra hed
moi eties, orYCEHREN%ITVRS th?yf?é?%d?ay%%ﬁ@“’f@y tl“%???i’/? suﬁg@% S‘ﬂp§{5 erein,
unl ess ot herw se Trederatatkeny!'| aclised esreiny dnlessastimowise indidated |iscludembyarasanion at
| east ong C%Q% E@l{tgﬂﬁb b hagéteorgoagin drREROE ARS AU B, Frardh&noiefidsaide hed

noi eties or co nat1 ons ereo
combinations thereof.

The term “alkyny!", as used herein, uniess otherwise indicated, includes hydrocarbon
radicals containing at least one carbon-carbon triple bond linkage and having straight, branched
moieties or combinations thereof.

30 The term "cycloalkyl", as used herein, unless otherwise indicated, includes a mono or
bicyclic carbocyclic ring (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclononyl, cyclopentenyl, cyclohexenyl, bicyclo[2.2.1}heptanyl,
bicyclo[3.2.1]octanyl and bicyclo[5.2.0Jnonanyl, etc.); optionally containing 1or 2 double bonds
and opfionally substituted by 1 to 3 suitable substituents as defined below such as fluoro,

35 chloro, trifluoromethyl, (C,-Cy)alkoxy, (Cs-Cig)aryloxy, trifluoromethoxy, difluoromethoxy or
(C4-Cs)alkyl, more preferably fluoro, chloro, methyl, ethyl and methoxy.



30 The term "cycl oal kyl", as used herein, unless otherw se indicated,

i ncludes a nono or bicyclic carbocyclic ring (e.g., cyclopropyl,

cycl obut Wwo opgwwbdpent yl , cycl ohexyl, cycl oheptyl, cycl oor€pIBO1®YIs860onoNyl
cycl opentenyl, cyclohexenyl, bicyclo[2.2.1] heptanyl, bicyclo[3.2. 1

] octanyl and bicycl o[ 5. 2. 0] nonanyl, etc.); optionally containing lor 2
doubl e bonds and optionally substituted®by 1 to 3 suitable substituents as
defi ned bel ow such as fluoro, 35 chloro, trifluoronethyl, (Cl-C4)alkoxy,
(C6- C10) aryl oxy, trifluoronethoxy, difluoronethoxy or (Cl-C4)al kyl, nore
preferably fluorg, chloro, nethy eth and net hoxy. WO Q2/ 34753

PCT/ 1B01/ 01986  -'Be fFf@ "doxyh G%SR%Q%F'” '%/%’da%@d"khﬁ’&’%ipg W“?’ﬁ'&?ﬂ’&gés 35951187
groups wher ebsve’ al kyl " is as defined above. The term "hal 0", as used
herein, unless Oﬁﬂgg%sr?afan Al L2 Rl 'JH%Lé‘Qﬁéwgfsérﬁx%étQ@uncﬁxBé oA, s
or |od|ne prefera fluortne or chlorin as used
herei n, unl é?@“@t%@ﬂwwf?FMf&’a'ﬂ’@(PrC'?'?f@Pudes an organic radl cal derived

f [1 om i’;m gr omat |h c Thiydarrrﬁ(?@:_?l'b@ﬂ quw e viiidss atheanie indicatBd| Rcityed =0 @Rjasic ratcah as
phenyl or a , ot| n t] tuents
such as fl ug?'pv % Pf\:rpgn O(Y’argé]”b% re'%wa}e&loﬁ%r omg)r h qrgééﬁ %:%9%63 :ﬂ%E@u
(C6-C, o) ar ylﬂ@DNhyf QM@H@W@;@M@MM(MD@)éyffabtersiifpﬁlhtu@ﬁt@ﬁ@bﬁéﬂqpm ca!prptqy@?o@nré@ hoxy

or (Cl-Co) altrlﬂ)abromé@yﬁh@o t@sljéﬂoxyhet@; 2aarioxy, a%csutsagzqcibamxp wlpsFetRper Wi se
i ndi cat ed, roman aromatic

ch ud equ an o5g§n| c. radical deérived

het er ocycl | 6‘ HYRPBORY: By 4 of one or more hydrogens, such as
benzi m dazofyl, BDbatsohlnaerydry", bensedthareiz amgds,otf@Rvide ibdicaterhynclanigsl an organic
benzot hi adi %d&fedemazf%h'aazsaa%%mc fas@?oe%&é %mundbsmém&vaprah%w)m more

benzoxazol yI chr omanyl ci nnol 'y n¥ furop )X di ny , 5?(
i mi dazol yl, V4iReens| pheh .%ﬁdemzwvazo ‘no‘%ﬁ”?%"ﬁw pizatrazen 3?1‘*15“6?‘%&%@
i soi ndol yl , besotitdaeihé, banzothisriyh ibaztthjEazelyli sencathbydny!, bajdakdrpiyi, dhmmlanyl

g??%gsf’w: m%ﬂﬁ%ﬁzfnyz F?J}BS}%@% fE'r){’r' rmlé’éz‘éz%z' ﬁ'ridE%l , i r{y{‘)ﬁ'donzfﬁyfr r?aééﬂyiH-

qui nol i AYI , "“tﬁ’ﬁ%c'n&Q@P?My|5°q%f@t‘ﬁybi§ﬂ¥*3ﬁ20‘yg vﬁ%@zewnaphfwl@m‘ a@@gwow‘ tWé‘MI

trlb azi nyl Srﬂdthaibmyﬁzmﬁrwnyl Mﬂynepyrezs@n gyrloeziny(;, p9Midist, ewﬂa\ﬁw bypaRpt, ip@al,l y

substitute 0 t p

addi ti onal dZal [%‘ (Hmom?‘ Xaq@ét %? ae) s%l%ﬁc%1 %n @n@f‘ “%Gysé’ 5'@ 8% r om

F, d, Br, @qzo m-whqr@l.sgn)(g}-ﬁy)heie(@yl @49p@@?quy g@hs@tmeﬁyqn any of the ring carbon

]gc:1 04) per f latbﬁfsoﬁpﬁﬂé}bf fortrfinl Eﬁé)aﬁ&méw@iadnt | 6 G&heY Gliszatukonl %épenﬁeﬁny o
or egOI u C uch OSSI e.

For s eancasenst rify; Lt B BEF Rt (i SerGemalil G homeriany,

(Cattac hedXCrQZbﬁémwewmi (ReCorywogikyigny.” Theadoregoing drevmsi wan el estaadeher Wi-se

| ndi cat ed,  LRahHSGRo @0 @2ADGDIe2Bor AR oI Y8 oL TOMIA U MAGH! i
het er ocycl i ¢ co enova one or nore hydrogens, such
3- azablcycl8f§’iy5?ﬁ@§ﬂ%§ 3- azablcyclo[4 1. 0] - hept anyl , azetldlnyl

di hydr of uranyl , dhéiedn dmarcamwl" asdishy dereit, mntesg/btherdlsemangtéd nribuaesdeinaxgﬂnmnyl :
1, 4-di t Bk a”Yédacai B&?&@&‘Xﬂhoé laPB¥atic *P@Téﬂn@%ﬂé %g@(ﬁgézﬂj ddglnﬁen‘obéﬂ fazg! 6rdﬂn9r‘é'

i m dazoli nyI I soxazol i perazi nyl,
pi peri di nyl hYOepsr &¥A a34¥1»_a5§}qmé(ﬁ9[8 1 Wf‘%f%l PaFIRAvcioldd- Obf)‘?"éai“d'l i PRAjidinyl,
pyrrolidi ny)jmycﬂ‘oquahwol dinydrapy@rpy I didfdrattyiényl, qwioxay, i 1)3:tioxdiadilr ahyeitoibey,any) ,
hexahydroazepinyl, hexahydropyrimidine, imidazolidinyl, imidazolinyl, isoxazolidinyl,
morpholinyl, oxazolidinyl, piperazinyl, piperidinyl, 2H-pyranyl, 4H-pyranyl, pyrazolidinyl,
30  pyrazolinyl, pyrrolidinyl,  2-pyrrolinyl,  3-pyrrolinyl, quinolizini, tetrahydrofuranyi,
tetrahydropyranyl,  1,2,3,6-tetrahydropyridinyl,  tetrahydrothienyl, tetrahydrothiapyranyi,
thiomorpholinyl, thioxanyl and trithianyl. The foregoing groups, can be C-attached or N-attached
where such is possible. For example, piperidinyl can be piperidin-1-y} (N-attached) or piperidin-4-
yi (C-attached). The foregoing groups, as derived from the compounds listed above, can be
35  optionally substituted where such is possible by a suitable substituent, such as oxo, F, Cl, Br,
CN, OH, (Ci-Ca)alkyl, (Ci-Cyperfluoroalkyl, {C4-C,)periluoroalkoxy, (Ci-Cyalkoxy, or (Ca-
Cg)cycioalkyloxy.



tetrahydropyranyl, 1,2,3,6-tetrahydropyridinyl, tetrahydrothieny(,

t et rahydr ot hi opyranyl, thionorpholinyl, thioxanyl and trithianyl. The

f oregoi ngv@oosyIsS3 can be C-attached or N-attached where BOTIBG18196SSI bl €.
For exanpl e, piperidinyl can be piperidin-1-y) (N-attached) or piperidin-4-
yl (C-attached). The foregoi ng groups, a\?ﬁderi ved fromthe conpounds |isted
above, can be 35 optionally substituted Where such is possible by a

sui tabl e substituent, such as oxo, F, C, Br, CN, OH (Cl-C4)alkyl,

(C1- C4) perf)uoroal kyl, (CT-C4)perfluoroal koxy, (Cl-C4)alkoxy, or (C3-

C8) cyc) oal kyI oxy._ WO 02/ 34753 PCT/l /01986 he phrase "a suitabl.e
substituent” is i mMemiEgetd TR, 551‘?3 al ))“t‘a'?‘?ﬁg f?hé’?ﬁ?ﬁc@uf'? LAY, Ena
accept abl e f pehacenizbllygecepebleunctienaiigioer je.t daietyds dnext nalegeete thetimhibitory

I nhi bi tory Q&lf/l! Vs lmen!g)aecofngg PRt | %@T(hcmmmueﬂt&crk\af% F@me@ @&&E'b&uent S

may be routine y s ose s
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groups, perf iowb@adubylpegnmml grpeasf ;bemﬂmmmalkdmmyougs clkpigroupk, Kytiroxyr greLps,, oxo
hydroxy gr Ou&% p tgr a;gcg ?HP IQﬁthﬁadPé s %rk% ou;ﬁ g%llc;rrhla@r @/pbl' IEW

groups, aryl eroa r,ag(; er oar gr oups
aral kyl or h%%f@?%‘d%(lgwps  grebies! et%[PﬁP’ Q'S?UR?F a’ﬁ'é?’%‘@b%ﬁ*%P%é‘K?‘ygrr%Eﬁpéarb%r boxy

glr EUPS gm Ngro@sO&HiRo g@h;.lfsy laikyl-cdhd dﬁiﬂk@lbﬁﬁmb FrOuPS cHHAHHS groGsy, bnaymydong IGEUPS ,
al kyl car bony[ n s s
di al kyl ani no %‘%?“E?k){f?w g(fﬁ'UBUp)sﬁ&% g acr%ornhlg%gqlpg %@{a?%‘ﬁ@bc’%%r&gg b%Hﬁ
groups, & kygroudsf wwycngqmumsouparﬁ'kﬂmﬁp@umfﬂmﬁwn fpny! w@msﬁﬂ@h? I'H@e The

phrase ' at a posHm&;shretehetra bdd@Bn aihehaart aphde ﬂﬁJé)bth oﬂEtta%hﬁ'lé{bemtzm‘f tbhe Z
ring to erein, unless otherw Selpﬂnlg&g& s inten

mean a chem Xalalsyusgﬂd‘er%%awf‘é&eﬂﬁ“ﬁ'ﬁ? icaede it 4 9 Ziseatd N e"B‘fa(ﬂY h"@d bond
connecti ng gplenpacéuticallyGadcEptedld oriehtation aif dite bandt eonbénsing grodp coton@cZiGgonoup Y

to Z (Y-Z b%%}.ve @qﬁ@bae' &hhé’c@n&?r‘o@&‘(%'zoﬁ' mnd?esgiéw ARkife o?Mﬂ%EuSH ha B8 Z-G

bond is in the 1,3 position relafive bond. Another rel ative
ori entati®on MY ‘M‘ée’?i%lfr}i’ Z-Grhopdisrn thee! %P@‘tﬁar‘iﬂa‘i@ 19 e g bendy Arpdhey reltive
relative to ddedtaNor/mbtthara, bbereintipGoaSis af thé op posigonl releivettaina Yehbanal

center s and ther eigy eosXlothad 8 dhlee SRkl LATRILS (LER o akdgnt | on

relates to all opfica oners, enan
st er eoi soner gnapfomeiie f%@ﬁpﬁmﬁ@gerﬁ@n felaten ol pptigadsamers. t?ﬂe@'ot"ﬁ@r @ec‘rteremﬁers

conmpounds  of anﬁ&r&hﬁmeraé/@mﬁé éuanp%b&g &mr@mau @n@imfxﬁﬁésetnérebautrwm@umrm
This i nventi t?‘n rel at es tauttomars i the

TS ar 0 501 | RRikSut BRe i gt SRisRs Wit VT et o Shlebferi
m xt ure of tfaubweankr Shogse skilkditn the.artTére wellrawates thetathe qyriroidine{2et,8-teoneo nuiesss | n

solid and | éﬂ%\’% & 91r>{tpré o tQ&Br%QQ%P&ouRBnt I‘l‘ﬁ ﬁlgbso}éﬁoss&t?ﬁ%]fabtﬂﬁwgrtsﬁn |dtan§

mol ecul e as particul ar g |za ion ue use
isolate a co#*ﬁH@J?fd“ is ﬁﬁpqnﬁerﬁﬁé ”@rf‘l?ﬂ%ldlsrﬁé’ glitupntstaRdhg molesHs anwe Eﬁéhh@?r&@@éycl ic
ring "A" of &rp@anczemmeuhelﬁu@useahwnsolét@éraftjrhﬁodnd| s selected fromthe fornul ae

a) or b) éS X Y- C:\ln one embc%lmer?t thQ ?nventlon trpelheﬁoc%hc ring “A” of the compounds of the

formula I is selected from the formulae a) or b):

X-Y-Z-G X-Y-Z-G

a) l o l o

N R N R

o RS or Ry RS

WR1 R? R1R2 RS R®
wherein X is (Ce-Cyo)aryl, preferably phenyl. Within this embodiment, Y is selected from the
group consisting of a bond, oxygen, >C=0, -CHy-, -CH,0-, ~-O(CHg),-, -CH,CH,-, -CH=CH-
30 and -C=C-; wherein n is tor 2; preferably Y is selected from the group consisting of oxygen,

-OCHa- and -CH,0-; more preferably Y is oxygen.

In another embodiment of the invention, the heterocyclic ring “A” has the formulae a)
or b), wherein X is (C¢-Cqo)aryl, preferably phenyl. Within this embodiment, Y is selected from



RRZRL R RS R6 wherein Xis (C6-ClO)aryl, preferably phenyl. Wthin this
enbodi nent, Y is selected fromthe group consisting of a bond, oxygen,
>C=0, -CwW0o 02343520, -Q(CH2),-, -CH2CH2-, -CH=CH 30 and PCEHGBO1/00#86r €i N N
is 1 or 2; preferably Y is selected fromthe group consisting of oxygen,
-OCH2- and -CH2O-; nore preferably Y is oxygen. |In another enbodi nent of
the invention, the heterocyclic ring "A" "has the fornulae a) or b),
wherein X is (C6-Cl0)aryl, preferably phenyl. Wthin this enbodinent, Y is
sel ected from WO 02/ 34753 PCT/ 1801/01986 -8 the group consisting of

sul fur, >S02, >S=0, -CH2S- - CH2S(2-, - 2-
- S02( CH2) n- ; REREYE: GRPRG ot 55 br>§1’8r g&@ PRI E0-o OB, S ot her
embodi ment ofnd 189,(aMsRN wherain ntuhtaofrﬂabafanab)}d iseulfur pgPS' has the fornul ae a)

or b), wherein X IIrfS otz %Padf%éﬂt of ﬂé ‘ﬁ'fv@ﬁti%pltbfe RASBYctic ngt Jﬂ* ﬁ‘astthé ﬁ)rmulae a)

embodi nent, Y is se ecte rom group consj st ng %ﬁe% ﬁ%

>NR14, - NR 12[ DHYgIen X sy Pﬂh?']efef%’HCPheT VBHUD Hris St d'me%ér‘ Ao

hydrogen er et diyilp; consisting of QHL[N(R“‘)J% >HR'™ aeE Y@H,) nenBOQNtﬂ%‘hI— aod -[N{R3*)}-SO-,

i nvention, Wﬁe@%tr‘ax ?ﬁz&+deﬁ of Qgt?}!l ‘A nhg%rtpe formulae a) or b), wherein X
th

is (Ci- Clo) het eroary group consisting of benzim dazol yl,
benzof uranyl, benXofnotgs afrﬁ?‘Pd'm?]il-othhBéWE@BQrtﬁ‘hi}"r‘ter‘)?)’é??z’dflghﬁa@ﬁséﬁ? fpgmulae a)

benzot hi azi n)é} b), Me@ﬁhm@ J@H@Mé]&roar@%@l&&é@IerrIahﬁ!é'lydoup Besaang s0beykimidazolyl,
.Chr omanyl flﬁgrgo ura yl ' bﬁa%ﬂ?urgz% 1y ZHr10tP chp %_ ba #wgdlazﬁ\gn dggqgl ﬁ¥|,a2myl

|ndazonI, |Z|n§1 I ndo i SOi n
i soqui nol'P nylbenZOihs%Qlﬁl mmpnpphwom@qmwl ﬂwmnmwmmhnx}l foa@R’HﬂlflaQW'?Pyl
oxazol yl, phffd?ﬂ' mdmk, gy, d.haarhy: iaucsntlnw mdolpyrsazrldwﬂ ,lsoﬂﬁﬂbllyld%hlﬁwdlmyl

i di nyl I
D o iy ok By BpieeB bl e AV DuteBey. FEHIRS Mg
triazolyl, V\Apaaamyn sgiddzifyd 1 p&ﬁdlr@uophMlMapybquyg optdhhnalihgzolinyh s tiinalindd on
any of t he ri B0 AD A 8410 HiaC athi'a@aﬂ)iyl ftﬂérm rﬁ%zﬁ{]\ an@qgézBllylo Gﬁére&éﬁafé @y. one

or two substltuents i ndepend endmé( sel ected from (C
C4) al ky! 15(CPJ@?}%%?’¥'I'W'8%”W‘PS ituied oraNL e rulsrcaﬁwaiepﬂs eab'@f)f%(m and
(C3- C8) cycl oakididnadtphd bypsrafee iveddupstiGens isebetibetly stlectad frére FOCIOBHCHPOK| €44 Ng

of im dazolyl, &?IK? dqch'ca)w#ﬂé(éroan&yg;ega(g%ew axoroal?&%dq@%f))labﬁhxy ML &%;ASYBIPQ%;' nyl,

pyridazinyl, nore pr
pyrazinyl, pyreree y|s sedgﬁfeiddwmé gwpuwwtﬁmof IFpiSSEOYhr @?tB'?EPM yIS%amy'
pyridinyl. V\lbkéulazolplhcb@zolﬁrﬁ@@dhﬂﬁdyhdaz\éyu ,synamhcmdmxdw%gelﬁyraﬁul fbre prefal-%fy

;rsgfzer <:;1b yZYX is p&razm Q yrl{i)ar%lnglhg)(rﬁélyand le onpr?f%xa"E’gnve rlﬁ?%lhhlm

het erocyclic emibﬁyme% Yl bohd Wmﬂﬁu’ﬁtafér a?Hz-o?SCbe) -OQif 08+ GHR-i Referably Y is
( C1- C10) het epaky|-osal-@¢ctsdof: name gre@r&ryo(ugo%ml sting of benzim dazolyl,

25 b f I, f b th
SN et S L e e e
ci nnol i nyl, - of by abeneipl X isf (@-Gpyhretetoaryl|selectbd frgin, the gn0dlazmsyslhng pfriwazmndﬁlzolyl

i ndol i nybg | 'Bgﬁyofu?dn';’l}’l behﬂﬂﬂgiéh% 3@Hl1nﬂgﬂké/dyvani/lsO'ba%kﬁiadlaznhéOCIHérQQﬂhIaEiWI

i sot hiazolyl, 1soxazol ridin I azo

hehal aztnol bepBisain Ao R abTRY T benciraly: chymersh praelby ey frepypsiny
pyrimdinyl, fpyr adiedzgly, inpgrdyl iyldiqllnﬂulnutalzmj/lj tmyidlyl, Qiiingolyi, ngoindol0 isoquinolinyl,

qui noxal i nyl lSO{h?aE&QZ%L)(yﬁZ |&|H!a;%9 lé'lhyl 5£H|§%Iﬁz&5%lyl ﬁrﬁﬂa?d}h‘ulll p{erlélﬁﬁ'mlhyland

triazolyl, wherein
pyrazinyl, pyrldazmyl pyridinyl, pyrimidinyl, pyrazolyl, pyrrolyl, quinazolinyl, quinolinyl,

30  quinoxalinyl, tetrazolyl, thiazolyl, thiadiazolyl, thienyl, triazinyl and triazolyl, wherein said (Cs-
Cqo)heteroaryl is optionally substituted on any of the ring carbon atoms capable of forming an
additional bond by one or two substituents independently selected from F, Cl, Br, CN, OH, (C;-
Ca)alkyl, (C4-Cy)perfiuoroalkyl, (C4-C4)perfluoroalkoxy, (C4-Cy4)alkoxy and (C3-Ca)cycloélkyloxy;
preferably X is selected from the group consisting of imidazolyl, isothiazolyl, isoxazolyl,

35 oxadiazolyl, oxazolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl and pyrazolyl; more preferably
X is pyrazinyl, pyridazinyl, pyridyl and pyrimidinyl; most preferably X is pyridinyl. Within this
embodiment, Y is selected from the group consisting of sulfur, >SO,, >8=0, -CH,S-, -S(CH,),-



Cl0) heteroaryl is optionally substituted on any of the ring carbon atons
capable of formng an additional bond by one or two substituents

i ndependavo by3«6s ected fromF, G, Br, CN, OH (Cl- C4)al RgT/B01/01986
(C1-CA) perfluoroal kyl, (Cl-C4)perfluoroal koxy, (Cl-C4)alkoxy and
(C3-C8)cycl oal kyl oxy; preferably X is selected fromthe group consisting
of im dazolyl, isothiazolyl, isoxazolyl, 35 oxadi azol yl, oxazol yl,

pyrazi nyl, pyridazinyl, pyridinyl, pyrinldlnyl and pyrazolyl; nor e
preferably X is pyrazinyl, pyridazinyl, pyridyl and pyrimdinyl; nost

profer oDl Y, X R b, YL s G oS o TS5 S AT
PCT/ 1B01/ 019860.- 9 - CH2SO-, -CH2SO2-, -SOCH2- and - SOZ(CHZ) n-; wherein nis
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napht hyr| di nysothiazrisidiisaxazolyl. ,napiiaziohytl pxapiatdivhl @aiayl phttpiainyidipteyidiny, peuringy |
25 pyraziayl, yrFéYIMIdEb%JMhyI RFidili, n)ﬁ!/rlmllﬂw ' rﬁ%/rgidw | pyr")cWI aﬁgilné{%ohrfypyam%h}{yl

i A azol 1 ‘BRI phie SN Diecatan ATy i EAHeing] TR herein said (Cr
C10) het er oar )ﬂw)lneSeroap’yllmqalbhayly sutlsstuiet! wh @dy eftheang aafbot enTsi d&gam@dﬁfbﬁh‘hlr@t HINB
capabl e of f j ti r ¢ S -
i ndependent | %nge'd?\glc%gd b?rgrgén%r Wé}%bﬁﬁ%ﬂ% %p%ﬁg’ ’t‘fw%ﬁ?m% e HEBNoH, (C

( C1- C4) per f | Gutab 1Gs) PE@HEWE!%é?rMRﬁ”&’&IO@BW (C(m@ﬂatb@;vaam@d ycaweloalkyloxy.
( C3- C8) cy8ol omrdtgrbiny y; is38elguteal Boralthy goubsconsibimgt & dmidagslyit Reth@EdiPis&@B&yISt i Ng

of i m dazol yloxacjiaszglg/m)ééal/lyplyrazinﬁ%%a%rw, pyridinyl, pyrimidinyl and pyrazolyl; more preferably
X is pyrazinyl, pyridazinyl, pyridyl and pyrimidinyl; most preferably X is pyridinyl. Within this
embodiment, Y is selected from the group consisting of a bond, oxygen, sulfur, -CH,-, >S0O,,
-OCHg- and -CH,0-; preferably Y-is oxygen, -OCH,- or -CH,O-; more preferably Y is oxygen.
35 in another embodiment of the invention, the heterocyclic ring *A” has the formula a),
as defined in the aforesaid paragraph, wherein in the heterocyclic ring “A” the dashed line is a
double bond.



oxadi azol yl , oxazolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimdinyl and
pyrazolyl; nore preferably X is pyrazinyl, pyridazinyl, pyridyl and
pyrim di wo0p2/81083 preferably X is pyridinyl. Wthin this penogdionsat, Y is
sel ected fromthe group consisting of a bond, oxygen, sulfur, -CH-, >SC2,
-OCH2- and -CH2O-; preferably Y. is oxygen, -OCH2- or -CH2O; nore
preferably Y is oxygen. 35 In another enﬂ%dl ment of the |nvent| on, the
het erocyclic ring "A" has the fornula a), as defined in the af or esai d
par agr aph, wherein in the heterocyclic ring A the dashed line is a
doubl e bond. WO 02/ 34753 PCT/1B01/01986 -10 |In anof her xn&ﬁ mfnt of the
i nvention, the helle@Bhgtemiodmeng o the inyention. Hhe RSPTREYCLE 199, e‘ Bigmya oy
( Cl1- C10) het ewbareiy| X siel (@e—ﬁeghatermnyltée&c@domn dtmsgr@.m nensafind oh denzimgazliy| |
benzof uranyl , ur 1 , . adi azi

) ?rB&U%Q{'] % i2oP zaﬁ)H' b%ﬁ?&%ﬁﬁé& b %%Btgilﬁéj atféngﬁhtazmyl

benzot hi azi n zot enzoxazol chronanyl ,
ci nnol i nyl , %’IWQEE'QFR}XI bePEFF'EiWPFﬂl heppoxazpiy Wa”Y'ni’"(‘ﬁi’E’B‘l' JP’az‘?l”WdEti‘EﬂYW'”y'
i ndolinyls i feolimzdaoo, inbadel, Whdolidindutdeyy, | inddlys 0BHMhdbIyl) jsoins@yuisbqliriatinl, ,
Ip?\?LQ_: gslo:’l))i: fsoth??gfﬁzlge%%olyl nﬁa?nrhthglydtrtyp'o?/yc!lazoﬁlx%géz%@plpﬁlhalagﬁzaler}gmyl purlrltyl
pyrim di nyl, pspmra(hopytdazwyr PYIdip, R}’Umﬂﬂbl W@Aolyl qEM"ﬁM i ﬁwmazolmq’m Myl

tetrazol yl, thtf%élﬁllyly tetraich\)l Qﬂlb.@)@'tbﬁédtazblbﬂ Qﬂéh}wl, trﬁaﬁth@é{t@%’rtatz@ﬂdwﬁdrélﬁi%@ihXb,
strtute

wh d ti
g car bon 8( roang LS Tt DA I et BHBRLFOS e B FREmBl b
subst i t ué¢ht sadditidaq)dnttehitdng os Mosubsditients mdefrendditly s@ecteddrom DL, RF(Q.N @A.)&i-kyl ,

Cl- C4 fl | ; f ] oxY;
G o e e e o

I r
of inidazol yPref eﬁ?@t%l e [eﬁeg ff%%ﬁz@PW con %ﬁjlong'F?FP y d SYGTzi nyl
pyridazi nyl, oxagiaralyl, rqxézolmwnazrmdlpmdazxayicbypq;myapmrwmylamdpzyrqmrosrf awadpryferalflyi s
pyrazinyl, pXr:lh rﬂy gyr:l_%lh%b%y ddﬁ%ﬁd B}'rrnln IrFlI re@g?ét;ly ergﬁygrrdﬁtgll Wl%n' this

pyridinyl . IS se ted roup
consi sti iy o?m%PdBBWH Y igx8pigetpd fr%’DIt‘Tetﬁ"OUP ©Rpisting 9§®?°”d 9@@?{2 suliiid-CHer2 8Pz,

preferably Yq»cs—tzoacrwgenzo- Saeidblyoris oXygBO-OCHD be- CRL@f, fbalirsferdbly ¥ ivoygen. | n
anot her enbodi ”E“tm Hérhe?nti ﬁh‘n%ﬂ df% mJegt%nktﬁé ﬁét&r%%{ﬁl c{,\ﬁngr'kﬂ%s a f?%taé he

formula b), as de
het er ocycl i cay dsfiged lAthetaffféewisqﬁéagraphn@er%n ig th @mcechsen@ ‘A%pe 1’ﬁ$ha(hmehﬁe$
enmbodi nent oaodbiae,ohdnventl on the heterocyclic ring "A" has the formula c):

X-Y-2Z-G C) ot X i C eroaryl

sel ect ed”f rom t he tﬁgr eé’bbr?g‘i”?t’ °r§§'ed'?vei§t?‘f’§g‘zz@$§ff’cycr rlﬂghlia'%él SR

i soxazol yl, oxadi azol yI oxazol yl, pyraziagds, pyridazinyl, pyr| di nyl,

pyri m di nyl and pyrazol yI ; prefera@l y s_sel ected from t he group

consi sting of pyrazinyl, pyridazinyl, p R’and 25 pyrimdinyl; nore

preferably X is pyridinyl. Wthin this{gnrbg 'm:ent, Y is selected fromthe
/TR

RVRRR

wherein X is (C4-Cyo)heteroaryl selected from the group consisting of imidazolyl, isothiazolyl,
isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl and pyrazolyl;
preferably X is selected from the group consisting of pyrazinyl, pyridazinyl, pyridyt and
25  pyrimidinyl; more preferably X is pyridinyl. Within this embodiment, Y is selected from the
group consisting of a bond, oxygen, sulfur, -CH,-, >S0O,, -OCH,- and -CH,0-; preferably Y is
oxygen, -OCH- or -CH,O-; more preferably Y is oxygen.
In another embodiment of the invention, the heterocyclic ring "A” has the formuia c¢),
wherein in the heterocyclic ring “A" the dashed line is a double bond, such that the
30  heterocyclic ring “A” of formula c is selected from the group consisting of:



group consisting of a bond, oxygen, sulfur, -CH2-, >S02, -OCH2- and -CH2O;
preferably Y is oxygen, -OCH2- or -CH2O; nore preferably Y is oxygen. In
anot her avbozs4ment of the invention, the heterocyclic rinpct/moilagset he
formula c), wherein in the heterocyclic ring "A" the dashed |line is a
doubl e bond, such that the 30 het erocycllc ring "A" of formula c is

sel ected fromthe group consisting of: wh'02/ 34753 PCT/ 1B01/ 01986 -11
X-Y-Z-G X-Y-Z-G OCOR4 C2) OR4 3 and RR2 RS R5 Rl R2 R5 I n anot her
enbodi nent of the invention, the heterocyclic ring "A" has the fornula d):
d X-Y-Z-G{I O N NRY R0 R wherein X is (Cl-Cl0)heteroaryl selected
fromthe group consisting of ini4&®lyl, isothi az>©h’*yZI-G 5 i soxazol yl ,

oxadi azol yl , oxazolyl, pyragin IO RY dazi nyle,) pyy Hayl pyri m di nyI and
pyrazolyl; preferably X is pyr yl, pyri da2| nyl Rf dyI and

pyri mdinyl; nore preferably j Kthi n\t hi s enbodi nent, Y is
sel ected fromthe group consi BUl fur, -CH2-, >S02,
-OCH2- and -CHZO-; preferablyg ng sa&lygen, - ores- CH20- 5 nmor e
preferably Y is oxygen. 10 In anot her enbodi msnt %f t he. i nvention, the
heterocyclic ring, A o ' R R
Rio wherein X is kn(,é%m Qﬁ?ﬂ%{a@}%géfﬂg e ﬁ%aogf tgg}’ %Sé’ﬁ@%ﬁ&%%ﬁsﬁﬁuslat 5ng of

i m dazol yl, isothiazolyl, isoxazol yCD %di%zol yl, oxazolyl, pyrazinyl,
pyridazinyl, pyridinyl, pyri m di nyl and pyoazol yl; prefer abl y Xis

pyrazi nyl, pyridazinyl, pyridyl and p¥r| di nyI nore preferably X is
pyridinyl. 15 Wthin this enbodi nent Nsél’ect ed fromthe group

consi sting of a bond, oxygen, sulfur, 2;, >S02, -OCH2- and -CH2O ;
preferably Y is oxygen, -OCH2- or - CH2®": Rhore. pr ef erably Yis oxygen. In
anot her enbodi mrent of t-he invention, the het erocglcllc ring AT ﬁ FT\
formula f): wherein X @(Cf-c;m) e@'qgrygselected from the group consisting of imMidazolyl, isothiazoiyl,

5  isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl and pyrazolyl,

preferably X is pyrazinyl, pyridazinyl, pyridyl and pyrimidinyl; more preferably X is pyridinyl.
Within this embodiment, Y is selected from the group consisting of a bond, oxygen, sulfur,
-CH,-, >S0,, -OCH,- and -CH,0-; preferably Y is oxygen, -OCH,- or -CH,0-; more preferably

Y is oxygen.
10 In another embodiment of the invention, the heterocyclic ring “A” has the formula e):
' X-Y-Z-G
e)
0
N g
N
R11

! 10

R g2 R

wherein X is {(C4-Cqo)heteroaryl selected from the group consisting of imidazolyl, isothiazolyl,
isoxazolyl, oxadiazolyl, oxazoly!, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl and pyrazolyl,
preferably X is pyrazinyl, pyridazinyl, pyridyl and pyrimidinyl; more preferably X is pyridinyl.
15  Within this embodiment, Y is selected from the group consisting of a bond, oxygen, sulfur,
-CH,-, >S0O,, -OCH,- and -CH,0-; preferably Y is oxygen, -OCH,- or -CH,O-; more preferably
Y is oxygen.
In another embodiment of the invention, the heterocyclic ring *A” has the formula f):
X-Y-Z-G
f) o g

J o

N N R
MR“)
1 5 R6

R RrR?R



f NNR Ro5R6 R 1RW 02/ 34753 PCT/1B01/01986 -12 wherein X is
(C -C o0)heteroaryl selected fromthe group consisting of imdazolyl,
i sot hi azov@b2/347830xazol yl , oxadi azol yl, oxazol yl, pyrazi npCT/IgMroiekazi nyl ,
pyridinyl, pyrimdinyl and pyrazolyl; preferably X is pyrazinyl,
pyridazinyl, pyridyl and pyrimdinyl; nore preferably X is pyridinyl.
Wthin this enbodinent, Y is selected fromithe group consisting of a bond,
oxygen, sulfur, 5 -CH2-, >S02, -OCH2- and -CH2O-; preferably Y is oxygen,
- OCH2- or CHZO nor e pref erably Y i s oxygen. |In another enbodi nent of

th t the_ het I A' has the f

160 N ke SR 1S il iersey et Bom e parg st P R
group consi stusmzcﬂm oxadidaaty| gazolyls pyréwirgiz qlyydazinyl 1 Pyridgwix szwhiginy andapliraeelt yi |,
oxazol yl, ﬁéﬁe%ﬁl& X Bypg}/féi gl' azxrR/y ,ﬁid N¥a %\PWdlrm hdy |pré?é}SBIPXrl§%WMyI1

preferably X1 azin azin pyr| rim
preferably X W&h"ﬁ)?}/'ﬁ efhegimen St%?feﬁtefj%ff’@ tréerﬁ?)‘tﬁ GPBFigting ?}/? %°”§e‘?’%¥gﬁl ?P'ff“i' omt he
group cong stdichg, 8§04 -bhomd andxOHIe™N prefasdiuyY is oxydshi2-OCH>SH2CH,@Cgre peatetably
- CH2O prefe\pg%%/ o i s oxygen, -OCH2- or -CH2O; nore preferably Y is
oxygen. In' dnother enbodi ment of the inventi on, the heterocyclic ring
"A" has the for mullaaggther embogimentobiieinvention, the baterawyri riparAdea e ormMBEi n i n
the heterocyclic ring "A" the dashed _|inevizssa double bond. In another
enbodi nent of the invention, the het®roclyclic ri ng "A" has the fornula h):
h) X-Y-Z-GN. S02 Ra R3 Rs R R2 RS 20 rein Xis (Cl1-C, 0)heteroaryl
sel ected fromthe group consisting ofy i M ’ol rf, isothiazolyl,
i soxazol yl, oxadi azolyl, oxazolyl, p yridazinyl, pyridinyl,
pyrimdinyl and pyrazolyl; preferab pyrazi nyl, pyridazinyl, pyridyl
and pyrimdinyl; nore preferabl y X is pytidghyl. Wth| n this enbodi nent, Y
is selected fromthe group consisting of a bond,’ oxygen, sulfur,

wherein X is (C1-Cyo)heteroaryl selected from the group consisting of imidazolyl, isothiazolyl,

10  isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl and pyrazolyi,
preferably X is pyrazinyl, pyridazinyl, pyridyl and pyrimidinyl; more preferably X is pyridinyl.
Within this embodiment, Y is selected from the group consisting of a bond, oxygen, sulfur,
-CHgz-, >S0,, -OCH,- and -CH,0-; preferably Y is oxygen, -OCH,- or -CH,0-; more preferably
Y is oxygen.

15 In another embodiment of the invention, the heterocyclic ring "A” has the formula g),

as defined in the aforesaid paragraph, wherein in the heterocyclic ring “A” the dashed line is a
double bond.
in another embodiment of the invention, the heterocyclic ring “A” has the formula h):
X-Y-Z-G

h)

20  wherein X is (C4-Cyo)heteroaryl selected from the group consisting of imidazolyl, isothiazolyl,
isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl and pyrazolyl;
preferably X is pyrazinyl, pyridazinyl, pyridyl and pyrimidinyl; more preferably X is pyridinyl.
Within this embodiment, Y is selected from the group consisting of a bond, oxygen, sulfur,
-CHy, >S0,, -OCH,- and -CH,0-; preferably Y is oxygen, -OCH_- or -CH,0-; more preferably

25  Yis oxygen.

In another embodiment of the invention, the heterocyclic ring “A” has the formula h),
as defined in the aforesaid paragraph, wherein in the heterocyclic ring "A” the dashed line is a
double bond.



-CH2-, >S02, -OCH2- and -CH2O-; preferably Y is oxygen, -OCH2- or -CH2O;
nore preferably 25 Y is oxygen. In another enbodi nent of the invention,

t he het evooyws47683ring "A" has the formula h), as definedpCHIBh@1BwEOr esai d
par agr aph, wherein in the heterocyclic ring "A" the dashed line is a

doubl e bond. WO 02/ 34753 PCT/1B01/01986 -13 In another enbodi nent of the

i nvention, the heterocyclic ring "A" has Fre formil a i): X-Y-Z-Gi) Ra N
S02 R3 Ra R7T RRs RRR5 wherein Xis (Cl-Cio)heteroaryl selected fromthe
group consisting of imdazolyl, isothiazolyl, isoxazolyl, oxadiazolyl,
oxazol yl, pyrazinyl, ri dazi nyl, ridinyl, rimdinyl],, and razol.yl ;
preferably X is pyP a&q%?‘/ﬁyPT%WT%/'HQQW%W?M'B%% ef%Fﬁf‘al%@)@/i”m%a? ng}lcfrm%rl)e
preferably X is pyridinyl. Wthin thi sX-¥#@di nent, Y is selected fromthe
group consisting of a bond, oxygen) sulfur, -CH2-, >S02, -OCH2- and
-CH2O-; preferably Y is oxygen, -OCH2- %r - BQ; nore preferably Y is
oxygen. I n another enbodi nent of the<i N Shts R the heterocyclic ring "A"
has the fornula i), 10 wherein int Btic ring "A" the dashed
line is a double bond, such that the lic ring "A" of formula i)
is selected fromthe group consisting6f: RX-Y-Z-Gi2 X-Y-Z-G SO 3 SOR
~N 2 RN 2R/ and R7 RR2 RS Rl RS IR In a preferred enbodi ment of
the invention, the heterocyclic ring "A" has the fornula selected fromthe
group consi stwhegiroX isXCY-Cdpisterddryl skleted foril heXgrdtipZedBsiding-of irBdéolyl, Rbthiakzdlyl R11

Rio) R12 Rle&onNl,%x%azoNl, oxazolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl and pyrazolyl;
5  preferably X is pyrazinyl, pyridazinyl, pyridy! and pyrimidinyl; more preferably X is pyridinyl.

5

Within this embodiment, Y is selected from the group consisting of a bond, oxygen, sulfur,
-CHz-, >80,, -OCHz- and -CH,0-; preferably Y is oxygen, -OCH2- or -CH,0-; more preferably
Y is oxygen.
in another embodiment of the invention, the heterocyclic ring “A” has the formula i),
10  wherein in the heterocyclic ring "A” the dashed line is a2 double bond, such that the
heterocyclic ring "A” of formula i) is selected from the group consisting of:
i)y XYZG ) XYZG

RV g R R g R°

In a preferred embodiment of the invention, the heterocyclic ring “"A” has the formula

selected from the group consisting of

X-Y-Z-G K)

11

: and
15

wherein X is (C4-Cyg)heteroaryl selected from the group consisting of imidazolyl,
isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl and
pyrazolyl; preferably X is pyrazinyl, pyridazinyl, pyridyl and pyrimidinyl; more preferably X is
pyridinyl. Within this embodiment, Y is selected from the group consisting of a bond, oxygen,
20 sn..xlfur, -CHy-, >S0O,, -OCH,- and -CH,0-; preferably Y is oxygen, -OCH,- or -CH,O-; more
preferably Y is oxygen.
in another embodiment of the invention, the heterocyclic ring "A” has the formula j):



N RARRTR7 ~4RR RLR 2R R R ; RLR R ; and R 15 wherein X
is (Cl-Clo) heteroaryl selected fromthe group consisting of imdazolyl,

i sot hi azoW@b2/3478pxazol yl , oxadi azol yl, oxazolyl, pyrazi nyPCT/Bmiodessi nyl ,
pyridinyl, pyrimdinyl and pyrazolyl; pr eferably X is pyrazinyl,
pyridazinyl, pyridyl and pyrimdinyl; %\ preferably X is pyridinyl.
Wthin this enbodi nent, Y is select ed from t he group consisting of a bond,
oxygen, 20 sul fur, -CH2-, >S02, -OCH2- and -CH2O; preferably Y is oxygen,
-OCH2- or -CH2O-; nore preferably Y is oxygen. In another enbodi nent of
the invention, the heterocyclic ring "A" Q%set he formula j): WD 02/ 34753
PCT/ 1B01/ 01986 -14 D X-Y-Z-G R' 10 jN “R5 RL R2 wherein Xis
(C1l-C,0) heteroaryl selected fromthe gr(jlt} 'tonsi sting of imdazolyl,

i sot hi azotyl, isoxazolyl, oxadi azolyl .R)'lyl pyrazinyl, pyri dazi nyl ,
pyridinyl, pyrimdinyl and pyrazol yl ; re Fabl y X is pyrazinyl,
pyridazinyl, pyridyl and pyrimdinyl; r p?eferabl y X is pyri d| nyl. 5

Wthin this enbodinment, Y is selected fg'onrt he group consisting of a bond,
oxygen, sulfur, -CH2-, >S02, -OCH2- and -CH2O-; preferably Y is oxygen,
- OCH2- or - CwE€ein Xnisr(@:-Br)xeieroatyl §elec\edi feomoitp @eaup donsisiing ohieridaaei oidethieratyl, of

H]GR: gvﬁn%o @&)(7425!9 B%oﬁzggz Y Gkd6i lr 'p?rgzl W p)}F’ @&lr{yheb fld?ﬁgruéyﬁgﬂnyl anf Fyré;o:i%cr)edl

from the groBSeEHsX &t PHEFTBH e SRy and s fion Tk e R

oxadi azol ! , Witkiazod grhbodprwnazn inydlectqufromatae oy conpigtiigdif apbnd, pyygemisdiuny|  and

pyrazol yl ; fe i yrg DYOCH LYY Jciyd-; Ak preferabl

pyri m di nyI n%reégre abaﬁdQ%,(m%Z p'F'éférg P ) &%é (l;nz th:dgM n@gm%ﬁ{a Y

sel ect ed froﬁn's‘t(?i‘ég@r oup consisting of a bond oxygen, sul fur, -CH2-, >802,
-OCH2- and - CH2O- in gnbtbregnadakdinelit df SheGiieairn, the QR eyciid ringCA2Kas; thenformeula k):

preferably

10  wherein X is (C4-Co)heteroaryl selected from the group consisting of imidazolyl, isothiazolyl,
isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidiny! and pyrazolyl;
preferably X is pyrazinyl, pyridazinyl, pyridyl and pyrimidinyl; more preferably X is pyridinyl.
Within this embodiment, Y is selected from the group consisting of a bond, oxygen, sulfur,
-CHy-, >80,, -OCH,- and -CH,0-; preferably Y is oxygen, -OCH.- or -CH,0-; more preferably

15 Y is oxygen.

In another embodiment of the invention, the heterocyclic ring "A” has the formula k),

as defined in the aforesaid paragraph, wherein in the heterocyclic ring "A" the dashed line is a
double bond.
In another embodiment of the invention, the heterocyclic ring “A” has the formula I):
X-Y-Z-G

1
\ R g

20 ;
wherein X is (C4-Cip)heteroaryl selected from the group consisting of imidazolyl, isothiazolyl,
isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl and pyrazolyl;



15 Y is oxygen. In another enbodi nent of the invention, the heterocyclic
ring "A" has the formula k), as defined in the aforesaid paragraph,
wher ei n iwobhiat7het erocyclic ring "A" the dashed |ine is apCOogilogsseoond. | n
anot her enbodi nent of the invention, the heterocyclic ring "A" has the

formulal): X-Y-Z-G RRL 1) Res RI12 R7 R~ Rs 20 R2 Rs wherein X is
(C -C,0)heteroaryl selected fromthe group consisting of imdazolyl,
i sot hiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyridazinyl,

pyridinyl, pyrimdinyl and pyrazol yI WD 02/ 34753 PCT/ 1B01/ 01986 -15

preferably Xi s inyl, . pyri az| rinm.din

preferably %fﬁfgp%@%m %{f[z'.”?' ' ﬁ’r"?’Y %’Pé?ft)?% r'r’YEi g Py e%t'%&y?dengm t he

group consi sWithiy thisfensbolioTedt, Y dscsetpeted froml tfiaigroup cogyiiting 0B, OXQEH2 SUliRd

-CH20-; pref %ﬁ—@bLS’oX ¢(§Hzoéb(c9@?+20- ?@r@ablw is iR 00! & -BRSS-eal| tYefer¥bly S

oxygen. 5 1In anot het enbodi nent 0 he i nvention, the heterocyclic ring "A"

has the fornii£¥Y%N wherein in the heterocyclic ring "A" the dashed |ine

is a dould e bond, Insanomertetmnodlrdwt ofite¢ ewertiyn | the hetémgyclicXingdh” har the famblails

selected fr I [ St g« of Y |

RI013 1 3 Rjiiﬁ'%ﬁé'g ‘e"g'%&hzét”}éé,] Rrivs el [ (sxe fojdie luobe Bk dndt e

of the i nventgispcyciciay nat digmyel Is@e‘leFtﬁ%fm’}@\"hek%%’ptcﬁ@'q“w Mulam: nm XY-ZG

I NN-Rs S02 2 10 whereig Xsis (C, -C, o) hetgneacyl selected fromthe

group consi sting of im dagbl yl\ é1$0tuhl azol yli,) R'! gt
R13

In another embodiment of the invention, the heterocyclic ring “A”" has the formula m):

m) X-Y-Z-G

A
10 SO,
wherein X is (C4-Cyg)heteroaryl selected from the group consisting of imidazolyl, isothiazolyl,
isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl and pyrazolyl;
preferably X is pyrazinyl, pyridazinyl, pyridyl and pyrimidinyl; more preferably X is pyridinyl.
Within this embodiment, Y is selected from the group consisting of a bond, oxygen, sulfur,
15  -CHj-, >S0,, -OCH,- and -CH,0-; preferably Y is oxygen, -OCH_- or -CH,0O-; more preferably
Y is oxygen.
In another embodiment of the invention, the heterocyclic ring “A” has the formula n):
n) X-Y-Z2-G
O
N

A

O

b

wherein X is (C;-Cqo)heteroaryl selected from the group consisting of imidazolyl, isothiazolyl,

20  isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl and pyrazolyl;
preferably X is pyrazinyl, pyridazinyl, pyridyl and pyrimidinyl; more preferably X is pyridinyl.
Within this embodiment, Y is selected from the group consisting of a bond, oxygen, sulfur,
-CHg-, >S0,, -OCH,- and -CH,0-; preferably Y is oxygen, -OCH,- or -CH,0O-; more preferably
Y is oxygen.



i soxazol yl, oxadi azolyl, oxazolyl, pyrazinyl, pyridazinyl, pyridinyl,

pyri mdi nyl and pyrazolyl; preferably X is pyrazinyl, pyridazinyl, pyridyl
and pyri wobnyd7s3 nore preferably X is pyridinyl. Wthin paissrmiesdi mrent, Y
is selected fromthe group consisting of a bond, oxygen, sulfur, 15 -CH2-,
>S02, -OCH2- and -CH2O-; preferably Y is oxygen, -OCH2- or -CH2O-; nore
preferably Y is oxygen. In another embo® nent of the invention, the

het erocyclic ring "A" has the formula n): n) X-Y-Z-GR 0 wherein X is

(C, -C,0) heteroaryl select ed fromthe group consi sti ng of i m dazolyl,

i sot hiazolyl, 20 isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl, ‘
pyridazinyl, pyrildpegfher EE‘P‘PCI"WTHPWD? mamorbm{féﬂrwchc ”B&é’f @?%‘B%/{P"R”'? g
pyrazinyl, pyridazinyl, pyridyl and)pyrixgivd-gyl; nore preferably X is
pyridinyl. Wthin this enbodinent, Y isjs ected fromthe group consi sting
of a bond, oxygen, sulfur, -CH2-, >SO2 - and -CH2O-; preferably Y is
oxygen, -OCH2- or -CH2O; nore preferg HS oxygen. WO 02/ 34753

PCT/ 1B01/ 01986 -16 In another enbodi tYofrt he invention, the
heterocyclic ring "A" has the fornula 0): 00) X-Y-Z-GR11 NRIO 4 H R12
O wherein X is (Cl-Cl0) heteroaryl selected fromthe group consisting of

i m dazol yl , vreatirmKde (€3di)hetéremyaeiebipt fromxerigragm barisistingyed Zoidg3olyl, fapiiazpity | |

pyridazi nyI risdX%Z chI)flj' MFIEZW réx@kcﬁl}l nWrazﬁﬂﬂ p@b(cfa%%ﬁ' Wridinyld anﬂfhﬁ‘;ﬂ %HyPy?észS}’l

pyrazinyl, azin

pyri di nylS. W?fﬁ?Wyt)%'Ps"y@ﬁ%}ﬂd?%ﬁ?ﬂ”y' \?de Y %’6‘%@EV?DWF3 F"P?EQ% ou;ﬂyeyo"ﬁgflstl ng
of a bond, Ommeﬁms ertbbfitnent, Y isGeBeted #80 e graGHRnsistingl of- a0MPA@-oxygenesulvrabl y Y i s

oxygen, -OCHZ: C"&Qu L WY -C @H&E ffferabl
enbodi nent o fhe |nvent| gﬁr?)%gécghs%?&?%s oxydRS R4, Rlorl‘gbR' 2 ee{?l

10 i s sel ecteid okydgi t he group consisting of hydrogen, (Cl- C4) aI
(CL-C4)al kenyl, (:%n&ﬁ%rain’cbwmlem of (HeGmvehinaeath of RCRZCRtheR‘%m and R

<g§ ggg % ﬁ'yﬂg's? gglro%%%gg%&%w@kgén & d)baﬁ(@ﬁw et 1@@»@
(c1 C10) het e(ﬁ:ensmnrg}l(m -Ray)hetrsoanybt p@ﬁawcgwalgvj@g@ mu ShetROK yaeﬁ Wt‘?fé‘” a2l
carbon at orrsofggng@L@)myl Q@Gtm)aga - gladibro aCa-dQﬁWbaW‘tdﬂd lﬁa@uﬁ%n;tayent s

ond PN A Fersn oy bRyt SR oM R arteree f e lonal® <
enbodi ment s @ane with hésebtibiepis invependbrdly oblpctedicdm biio, F@ermkw FQQ;-CMKOXRSCN%
R7, R8, f9, Bﬁanglﬂde.Rlz and R13 is
A generic or sub-generic embodiment of each of the foregoing embodiments are
those compounds wherein each of R', R?, R®, RY, R%, R%, R, R®, R%, R'%, R"", R" and R" is
selected from the group consisting of hydrogen, (C-Cs)alkyl, (Ce-Cio)aryl, (Cs-Cip)heteroaryl,
and (Cs-Cg)cycloalkyl.

20 A preferred generic or sub-generic embodiment is directed to those foregoing
embodiments wherein each of R', R?, R®, RY, R°, R®, R’, R%, R®, R, R", R"? and R" is
selected from hydrogen and (C+-C,)alkyl, such as methyl.

In another embodiment of the invention, each of R, RS, R’ and R®is selected from the
group consisting of hydrogen, (C-Cs)alkyl, (C1-Cs)alkenyl, (C-Cq)alkynyl, (Cs-Cro)aryl, (C+-

25  Cyo)heteroaryl, (Cs-Cs)oycloalkyl and (Cq-Cio)neterocyclyl; and wherein each of said (Cs-
Calalkyl, (Ce-Crolaryl, (C+-Cyo)heteroaryl, (C+-Cs)cycloalkyl and (C+-Cqo)heterocyclyl may be
aoptionally substituted on any of the ring carbon atoms capable of forming an additional bond
with 1-3 substituents independently selected from halo, (C+-Cs)alkyl, (C4-Cs4)alkoxy, -CN, -OH
and -NH,.

30 In another embodiment of the invention, one or two of R®, R®, R” and R® isfare a group

other than hydrogen.
In another embodiment of the invention, R®is independently selected from hydrogen,
(C1-Ca)alkyl, (Ce-Cro)aryl, (C1-Cio)heteroaryl, (Cs-Cs)cycloalkyl and (C4-Cqg)heterocyciyl.



selected fromthe group consisting of hydrogen, (Cl-C4)alkyl, (C6-ClQaryl,
(C1-C10) heteroaryl, and (C3-C8)cycloalkyl. 20 A preferred generic or

sub- genewa@ oBsdIszli ment is directed to those foregoing enbodiBmMAISowWher ei n
each of Rl, R2, R3, R4, R5, R6, R7, R8, RO, R10, R', R12 and Rl13 is

sel ected from hydrogen and (Cl1-C4) aI kyl ,17such as rret hyl . I n anot her

enbodi ment of the invention, each of R5, R6, R7 and R8 is selected fromthe
group consi sting of hydrogen (C1-4)al kyl, (Cl-cC4)al kenyl, (Ci1-C4)al kynyl,
(C6-Cl0)aryl, (Cl- 25 C10)heteroaryl, (CB C8) cycl oal kyl and

(C1- C10) het erocy | ;. and each a ryt,
(C1- G 0) het er oar 371% ?tE% e&’%@?@? oglﬂ]?' Vezg{r?]% E Tqéegéhdgﬁ!ﬁe%%fi fr%% ogér?‘
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an addi tional bongd aiMeh ehbdaRidRs bof LR Nhveniidadepaendent)-y,) sebary est &r @n hal o,
(C1-A4) al kyl Cl-C4 enbo i ment

| K - -OH d.-NH2. 30 | he
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I
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2, 3-di hydro-1, 4-thi azi n- 3- hexa %)/,a'ro- i azin-3-0
h
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pi per azi n- 2- tetrah@dryﬂ;yrarpl preqreetiyR3-2zddididyl 0 pip8rayinyl, piperidinyl, N-methylpiperidinyl and

tetr ahyc%)?o%gfgr%}iﬂw ﬁ%ﬂ.é‘eé%pd%np r%}e priferab ly Zis se Ciected from the group c?nsnstmg

5, 6-di h |a2| on- 6-y oxadi azi n-5-on- Y

5, 6-di hydr 0-of czclgprq_;yl cﬁYﬁati’%}QI FYclgpeniyl, 60_y9!phexy| tetrahydrofuranyl and tetrahydropyranyl.

t et rahydro- M%xﬂﬁmxmmm@nﬁ Akt Goryferably, 2,ié- §el’ebtaalffbn5-tﬂé1 -gooup| cortsBtingaley dr o-
1,2, 4- oxadlaz azin-5- on 6-yl,

1, 2, 4- oxadi a? klgpegtyg ’éf‘%hxxy% té"aﬁydgdf%&%; %d}etfa h§a2| n- : -on-5-yl. Wt hi n this

enbodi ment, pr ef &p &thVeFEml@d@@FE@‘tfeﬂ'”V?r@m thie ag(ﬁm@pp he&ﬁ?ﬁﬁ' $elpeigd fpm the

fy? Oﬁr S%W gr&){)dc@xl%lghﬁé oﬁ?b@hﬂﬂ@éﬂfbﬂd b&\!@fh@h}@xmbmz&&&éﬂﬁy(ﬁm M@Manyl
etrahy ropy et i di erazin

N- et hyl pi pe #mﬁﬂ'azgﬁdg‘féo%w sz[fotf%nﬁg/t?xz% '?JP?F' Otr{'%hg'yyk rﬁ?gﬁaoﬁzéw ch¥omany|

pref erably Zinnslinyefusazay. firopyridinie fugt, dujgazaivh Sidaedivhgndobifyl, dydsliznyk drpi9|yl 3H-

cycl obutyl, igadph, qgﬁ%b{/i isoBiRdiRI EX8YthiazdyB tisXBYH, AfadhtBitidInyiaBkadiazolyl, oxazolyl,

t et rahydr opyr
y Py h?haYazmyl pteridinyl, purinyl, pyrazinyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrazolyl, pyrrolyl,

30 quinazolinyl, quinolinyl, quinoxalinyl, tetrazolyl, thiazolyl, thiadiazolyl, thienyl, triazinyl and
triazolyl, more preferably pyridinyl, pyrazinyl, pyridazinyl and pyrazolyl, wherein said (C,-
Cio)heteroaryl is optionally substituted on any of the ring carbon atoms capable of forming an
additional bond by one or two substituents independently selected from F, Cl, Br, CN, OH, (C;-
C.)alkyl, (C4-Cy)perfiuoroalkyl, (C+-C4)perfluoroalkoxy, (C4-Cs)alkoxy and (Cs-Cs)cycloalkyloxy.

35 In another embodiment of the invention, either X or Z is substituted on any of the ring
carbon atoms capable of forming an additional bond by one or two substituents independently
selected from F, Cl, Br, CN, OH, (C;-Cyalkyl, (C4-C4)perfluoroalkyl, (C4-C,)perfiuoroalkoxy,
(C+-Cy4)alkoxy and (Cs-Cg)cycloalkyloxy.



Wthin this enbodi nent, nost preferably Z is selected fromthe group
consisting of cyclopentyl, cyclohexyl, tetrahydrofuranyl and
tetrahydmvopy2/aatgd . | n anot her enbodi ment of the inventi onPCEIBE/02986
(C1-Cl10) heteroaryl selected fromthe 25 group consisting of
benzi m dazol yl , benzof uranyl, benzofurazqul 2H- 1- benzopyr anyl ,
benzot hi adi azi ne, benzot hi azi nyl benzothlazolyl benzot hi ophenyl ,
benzoxazol yl, chromanyl, cinnolinyl, furazanyl, furopyridinyl, furyl,
i mdazolyl, indazolyl, indolinyl, indoI|2|nyI |ndonI 3H indolyl,

i soi ndolyl, iso nol |, isothi I t I

anldi azolyw ! oxg; I 9”°It eyﬁﬁ‘f’hiii 'gl"g;{}] X‘ﬁptéqn %ﬁ&oan)épzuareasgpstm&' 4§ Qﬁ, cff the
pyridazinyl, rxpg’rdaﬂhonyitom:py:aperbiedDhWrmnan@EMIWal bandr it ywhe QBUWQUWbatﬂ@ﬁnFSnyI
qui nol i nyl anﬁ’rﬂ' W gnélellectehefrrcf @ldl Br, tdSNaéN X(bf-C})é]kyad(@ZLij!rlﬂuorBQkﬁnw1-,

triazinyl re era ri |nyI, pyrazi nyl, pyridazinyl
and pyrazol ylCs Pﬂﬁé‘?@?”ﬁ%épdc{)@ﬁ yéi%%&@%}“}ééwlf’ tional |y substituted

on any of st he ri ngn esstiEs RmAbdmentad tretibeentdn, Gois rfﬁ15ra@l?é "addieréimpas 00" by
one or tV\D S QI%&ZI JH&F h%odr&g%gﬁkqﬁiéfl%l&i@l\?% ﬂwfvvh%r@ rFsr:11cﬂ?1’8 ns%%lectg}‘lfrorgﬂl\e (Cl-

C4) al kyl uor oal kox alkox and

(C3- C8) cycl o@rqap |c@ra<«3ﬁtm$®/drqsse&r{6r ?'%r%ﬁo&omht( Cyte) %YFl'ea'iywénFiol*}ﬁ terqary
O(rdetl S Slllbgt(CI-@B)ﬂSte%yoWDW{f@feu{M {oercgo)arszla(dgmg Jogd| IRy, f@mlaﬂhaeméryf anangong gn
addl t1 ona WO _ S | m

, g}[}c;he?%i y%}eil) laf) Etlﬁs m? CE? §o'ﬂglgf %bsﬂﬁ&f &H da%o clfythe §ﬁ$ %gttbgrq aicfn%

( Cl- C4) péﬂf | wepabil Kforyming emd@wm hoost Py #Rel tq @@eeCSibéS'}é‘F%%PWy’I"IS%WePVWe”“Y

023 33753 PCT/s48Qdd ?a,g&ﬁ cl; B8 dm @mocd}wawrb@ﬂlcmaﬂu@éamth mr@?ftu]pm?lko@ot h X
an are su ed on a (0] e 0 [ m n

an additi onatzé %‘S?M‘OBXI Shi=s 2%’{‘(19 ygﬁﬁst (Eugﬁgbﬂr nﬁ@%é@a%ﬁ@%oa]kglor%&h%{f' f rgm
F, O, Br, CNaidQ}-C)@tlo@i) ahk(d-C.()iEtera}ipendi¢tien masialeq loptigh@liy-be substituted by

C4) perf | uor O%L(g%iYereu( led%-@lmz% aénqanﬁ %i@%%fﬁ%c?@il kfdigneX - may bﬂioﬁé]gtﬂéer

enbodi ment of t'he 1 nventi.on 5 |s

sel ect ed Pr ofHRHRISGBERTY SB% Bl egen AP H AD! %é‘l ?pp”&\fp""%‘m“%ﬁ{’ﬁ\%%@tr%ﬁ% ¢4

i s sel ected fsustiukhte perging ingepandsntly tsélagedfyan thg@roup CQisisidg af (ky-£4)alkyl and (Cy-

(C6-C10) aryl, fa a)f:ycl oal kyl, (Cl-C10) heteroaryl and

(C1- C10) het er(‘)‘cy IyI wherein said (C6-C10)aryl (( ’s%nﬁc ycl oal ky

( C1- C10) het er oar yI'n apingr cmbogimghitted BESEPYIC o SUFRSR may &SP |‘So%é‘? fry

sggstl tut ed @Pefagb{y afto tth®'Y isn@lectad bom Bt qrdip ldndstpg ok @aiof -ENr-NDROKN(C;-

addi ti ona| r pendent | 8

el ect od Py ot TCaeo k) %ics’;;k Bﬁ?ﬁ%gﬁ'%égjﬁgbﬂ”ﬁ e ey rer

(C1- C4) per f | Walalsat®oR) -(C=0F1 REACNExyR A ausﬁg? RF:(SO2-, K

E(Cglc}%l) al Ikyl kﬁ ] Rapd (é@:ie@)) mmt@b Oahkwm%o) (NREL £ (R’QR?%)NOJ (R19R:°)N (Soﬂ ]
cyclo 0 g}gfal T3 e.

substituted é : EPF& \ﬂgl %%- 38 8%@%@1%} h(g?dg{%%?é'l ariaead?%fﬂ and R 1/

( Cl- C10) het erimeperidghtlyrtyirepéres (@rgsoltli B isl electsd from tbellgmuptogﬂ%ﬁﬁn@hyfﬁmnrl ng

ni trogen at onpagh&ili 0 (SLORaRL, @ cﬁ}wéléél@inadc »w}?r%ftér&dﬁﬂ NbndY(0Ua% HeRerbdpBly;

substituents per ring i ndepende ﬁ % graoup. ¢ |st|n
(C1- CA) al kyl VARE"Y et &P)%Bﬁ@/'l Cy@)“%"'“i?}‘l ok nEPeiatb e e GpnEARER °
i nvention, GmdetEd haf CRbBROA)BUYstiEEropiany pf therify ¢agbos atonpy epeblabl fprmiing an 2;
RIS is sel eCta@?mJ E@gow 3 é:%§t'itu§én sr&r Algi p@mdenmelecwom G‘bl BCEN, 20
C4) al kenyl E | 'uor oa g perfl uoro(Cl- 1 koxy,
R18-, R18-0O, OhR1 1 -(C‘@_@Ikyl (C1-C4 perﬂuoroal i, (C1 Cq)perfluor alkoxy, (C4-Cs)alkoxry, amm Cs-
30  Cyalkyl-NH-, [(C4-Cs)alkyl],-N- and (C,-Cs)cycloalkyloxy; wherein said (Ca-Ca)cycIoalkyl and
(C4-Cqo)heterocyclyl moieties may also optionally be substituted by oxo; wherein said (Cs-
Cio)heteroaryl and (C4-Cio)heterocyclyl moieties may optionally be substituted on any ring
nitrogen atom able to support an additional substituent by one to two substituents per ring
independently selected from the group consisting of (C4-C4)alkyl and (C4-C4)alkyl-(C=0)-.
35 In another embodiment of the invention, G is R'-(CR"R"),-; wherein p is 1; R is
(R™R?)N-; each of R™ or R is independently hydrogen; and each of R'® and R® is hydrogen

or (C4-Cqo)heteroaryl, such as 2-oxazolyl, 2-pyrazolyl, or 3-pyrazolyl.



C4)alkyl-O, R8-(CO-, R16-(C0)-0, R18-O0(CO- R18-S-, R22-(S=0 -,

R 8-(S02)-, R22- (S2)-(NR21 )-, R'-(C=0)-(NR 21 )-R 22-0O(C=0)-(NR 21) -,
(R19R 20mo 02/8423DR 20) N- (SQ2) -, (R 9R20)N-(C=0) -; (RI9R2PIMETeC)86( NR21) -
and (R 9R20)N-(C=0 -G each of R16 and R17 is independently hydrogen or
(Cl-A)alkyl; R18 is selected fromthe group consisting hydrogen, 25
(Cl-CA)al kyl, (Ce6-ClO)aryl, (C3-CB)cycl oAt kyl, (Cl-C10)heteroaryl and
(C1- C10) het erocycl yl; wherei n sai d (C6- C10) aryI , (C3-C8)cycl oal kyl,
(C1-Cl0) heteroaryl and (Cl-C10)heterocyclyl noieties may be optionally

substituted on any of the ri car bon atons_capabl e,sqf;, fornm ng
addi ti onal bond b{ BREet %m'?cfﬁ"geé‘t QU‘BEfWV??}Qﬁft%'Spg (?§ gqpnd"é’ﬁ'@f’l‘d‘éﬁtﬁ
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oxo; Wwherzi ncgakyl (Cl- C10) heteroaryl and (C1- Cl10) heterocyclyl noieties my
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addi tional substituen two_subs uen % ependent |y
sel ected froR} @@-@)ﬂ@ b(ﬁﬁ’é‘h stRAgr Bl ig m!emmlm (8 @WWW’N he=0) - .
35 I n anot hegrogirbindistin Ero@@ﬁaddn(\tﬁ-l@)bmﬂ, afd Wiserdtd R l@@&@a'ea from tab1grRp N P

cach of R10 SERISRA00 lh%fa%f: i (Groytoety 160 DI kPt 2o o1

2- pyrazoigl , cwhoblBylpyrazoI yl . WO 02/ 34753 PCT/ 1BOl/ 01986 -19 I n anot her
(egtigglz g;%‘nNt ( gf_ Q; hfmlé%ﬁﬁ@# erqsbd;rﬁ%m %f R&fmv(eﬁl%mi?ma cRme)rewneremlps.sh RRLS is )
nden yds 0 eac
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selected fro m sting of hydrogen and (Cl- 5 C4)alkyl. In
anot her enboﬁ'kﬁ‘gﬁte(gﬁ%% €] nvent | on, Gis RI5- (;RlGngL , Wherein pis 1;
P

RI5 is F22- O (C=tmyanpkepaybodinest af e invewiop G w7 (SR Rdbpahe@ift § hidridgen:
R21 is sel ectrR®R*HNQoxdNEIRYgreautp oCRIi 26 R Nig nrm‘epémdmtryggarogérdor((memml RYI ;

ang her ot e S ShEF LEHRE! RN LOSURLONR, WABOHeS L Bidthed (LAY ) and

(C3-C8) cycl oa Suc cycl obutyl .
I n anot her emPBBEratPRterasyCidE] nvent| on Gis R15 (CR16R17)|O ; vvher einpis
1, R15 is RI19- (Gﬁ%oﬁwbmﬁaod;mcbf w0é lrﬁarﬁloa,rrgl isRA7- («:ﬁ”kﬂgeme@mrﬁ lsyt; IRydE ogen

or (C1- al kyl t aken with t ¥ e
nitrogen-to élhl c@ﬁé@r agt? chgoua‘% 'Sf cpeg{"f %ng)gen Oﬁi)cc%ré)%&qétaéra(q@ycl iC
ring. 15 In an@tmfekenetﬁmmrM@hthemﬁrosﬁeorthﬁ/@fmrotn WhighitkeyRI® aftaCracsRIgr2 3
wherein p i Siokmédlterddhetdr &BZ;Q@N—(C-O) (NR21); each of R16 and R17 is

i ndependent | y hy e e ken to ether
W th the ni (1 ogenrCHoel RO &f bibealiod SOCHRATE S VRIS Aienbrb
het er ocycl i cpreferaply 1k R'*zin otiérded fembtheignen tconsistinghef Hatoy e BhR°@dck of R and

R15- ( CRIGRL7RP s inABRRh Y rernloﬁenlor (L8, iRy, 48 ngse(%c(e@'ﬁ@}n tﬁ&'@%&a consRfHglbr of

R16 and Ri7 I)%rolge?éap(%? C?)gtkyly Cy -Crﬂgagrsn % C( )c%cloalk)yl (Xl Cw)heteroaryl and (Cy-

Cio)heterocyclyl; wherein said (Ce-Ciglaryl, (Cs-Cs)cycloalkyl, (C4-Cig)heteroaryl and (Csy-

Cio)heterocyclyl moieties may be optionally substituted on any of the ring carbon atoms

capable of forming an additional bond by one to three substituents per ring independently

30 selected from F, Cl, Br, CN, OH, (Ci-Cyalkyl, (C4-C,)perfluoroalkyl, (C4-C,)perfluoroalkoxy,

(C4-Cyalkoxy, amino, (C4-Cslalkyl-NH-, [(C4-Cs)alkyl]-N- and (Cs-Cg)cycloalkyloxy, wherein

said (C3-Cg)cycloalkyl and (C4-Cyo)heterocyclyl moieties may also optionally be substituted by

oxo; wherein said (C;-Cio)heteroaryl and (C,-Cyo)heterocyclyl moieties may optionally be

substituted on any ring nitrogen atom able to support an additional substituent hy one to two

35  substituents per ring independently selected from the group consisting of (C4-C,)alkyl and (C,-
C,4)alkyl-(C=0)-.

In another embodiment of the invention, G is R'>-(CR'°R""),; wherein p is 1 to 4,

preferably 1; R'™ is selected from the group consisting of R'®; each of R" and R" is



R22 are taken together with the nitrogen or the oxygen to which they are
attached to forma 3 to 8 nenbered heterocyclic ring. In another

enbodi mrewo0 0134782 i nvention, Gis R15-(CR16R17)a-; wherei ACPIBE/019860 4,
preferably 1; R15 is selected fromthe group consisting of halo, -CN and
R18; each of R16 and 25 R17 is independently hydrogen or (Cl-C4)al kyl;
said R18 is selected fromthe group cons?%t i ng of hydrogen, (Cl-4)al kyl,
(C6-Cl0)aryl, (C3-C8)cycloalkyl, (Cl-Cl0)heteroaryl and (Cl-

C10) heterocycl yl; wherein said (C6-Cl0)aryl, (C3-C8)cycloalkyl,

(C1- C10) het eroaryl and (Cl- Cl10) het erocyclyl mpi eties may be optionally
subst i t ut ed fedePenfpniyrhvdiegen orig-ealb herBIEd Ro dp aBPEeLTO B 9oHg cgisisting
addi ti onal h@Rgirdyen@ne (¢, jdnyee substituents per ring independently 30

sel ected fromF, a’notﬁér’ er% n‘%‘s of(tE% m%nqﬂ%l\ k@'ls Réﬁ}fRG%l%ervfl e qé WA» 4,

(C1-A) perfluor oa KOX Xy, amn -

[ (C1l- C4) al kyArgforahly hr% (Imelegywémo@r%kqmwy@nsm & R’ %a)Nd R IN-(C=0),

(Cg C8) C)scgqal‘ghipr -Eul); ((@PR@M)MQNR%)WMI RIRI L @0%:5)IZ ayaéd SORBpncRIAld y be

substitute { 0

(C1- C10) het e?%@%({éwy %m@?n (%h!&&a& ption “9%19% g %ﬁ%)&bsa[re %k?n GOZRe A M8 ng

ni t rogen at oiragbh to whichshgywer 2ttagheddel @i e riaf- Wtﬁdﬁa@mw%‘]“@ﬁle to two 35

?gst&l ; :ueﬂtf per | ?'aﬂ&héﬂ@%ﬂ%ﬂ&f’ the wé@eﬁeﬁﬁ R@gbhﬁ’ﬁ”%f %r&pﬂ% $té g Of
y 15 19

i nventi on, glﬁﬁl%ﬁit#hm&?%%‘?%cﬁn &P%OJE‘ 6823 ﬂgf@r 'sl&io)RIS is

sel ect ediof quRf’heN@Paiﬁp(Régaﬁ"w -RINGNRT)- F&8$ @Bdf( soz)mez‘bmzzﬂmz Dk( )-

021 34753 PCL0AERMBHIRG 0RO chIanEndan Y LHISRRBND Il bgonCH) @ kb

wherein said RL8 is egt ed r up consi st rg Pg en an
(Cl- C4) al kylWhersin &pRt MR e'ﬁbc?aPrPEnts '8? RRENH HRPRIGDIOM G §roEA SOMSHAGRL7) p
wherei n p i shylirogen, 4,(C-pnakyer alok-ZJaryl R1E Cs)cplatigll e(CFC ghetbdoeryigr andp (Ci-

t
(RIoR20) N (& qé@ﬁ%%%&%ﬁ%“ﬁ%@é@* 9{810@08@45@ S Craiiony ang oy
i ndependént | Gronteroexsl n@retl%scmawy AP ﬁﬁ*hﬁt'W%r%‘l ?FYR‘:’LfQ"hﬁrﬂﬂg Rﬁwoﬁraémﬂsaken
t oget her wi tdapidneof fanninﬁgageéuaﬁtiaanﬂdw h@)ﬁub’tﬁlﬁerﬁﬁ trﬂsdswadertup stiedidn fond3F LT,

8- menb d t | i I th t G

R15- ( G161 e B reiP LonCurdibosity, JRCapiblosRin c O BUBY, pllor o

the group cdﬁspéalky‘\@"bf [M%F@E)‘L (ENMQs)Cs CVQ‘R“@R%O)WE'(GO:Q@ (Coes foxrraikyl

- NR19R20, ( %nQ% Emégl v NB2dds- ma R (optdrlity: beM¥BEtRAeD b;(d)lRQ\JHerem sald (Cs-
Bréie

R22- 0- (G=0) S 1%%%3% Oy hoeted g SOHOIA RS PSS SHEMAS Ro1

i ndepen ntI
i s i ndependenittdgyn steivegtieth $uppert biheddifcpeipsubsitientby orp tof two Isybitituget per ring

(Cl-C4)al kyl.mdeﬁ%e%&)e%béh frof s c%%)g%%g% %V% &dﬁk&%gwe@?»@@(cﬁb) apth (CL-

h
(C1. C10) het SrstE R aﬁée{e“@fteizsfr@iotywéwoemw i GresiaConBpti Gral 1 y

substl t ut ed @icyaorlkyof (Ctoe, hratengarxdaair{do(mamgneeroc;apabhrer@f theor(0d-G@)agh (Cs-
S0 GO B R e, M IS i S
(01 C4) al koxdstirghen any @fltbmyeawgm fpms ceqa@z@ @zfyramsy@r] oaciong hgnd by 13
( C3- C8) cyci aabitylentsyindepbiieatiyrsepatbd rde8- G8BG Lol Oal {ch4)aaylol(c1 -C4)perfluoroalkyl,
\(A%; gilg) let E‘-’@é&é&ﬂk&%&t | ESc IR SPRELENAkIKHDE FURS Iy iR OardY (X O
Cg)cycloalkyloxy wherein said (C;3-Cg)cycloalkyl and (C4-Cyg)heterocyclyl moieties may also
30  optionally be substituted by oxo; wherein said (C-Cyo)heteroaryl and (C;-Cyo)heterocyclyl
moieties may optionally be substituted on any ring nitrogen atom able to support an additional
substituent by one to two substituents per ring independently selected from the group
consisting of (C4-C,)alkyt and (C4-C4)alkyl-(C=0)-.
In another embodiment of the invention, G is R'-(CR'"R"),-; wherein p is 1 to 4,
35 preferably 1; R" is selected from the group consisting of R'*-(C=0)-(NR%)-, R"-0-(C=0)-
(NR*)- and (R'®R®)N-(C=0)-(NR?"); each of R and R is independently hydrogen or (C,-
Ca)alkyl; wherein R' and R?*' are taken together with the nitrogen, the carbon or the oxygen to
which they are attached to form a 3 to 8 membered heterocyclic ring.



20 C10) heteroaryl and (Cl-Cl0)heterocyclyl noieties may optionally be
substituted on any ring nitrogen atom able to support an additi onal
substituewo obgu76he to two substituents per ring independE@T/[mlmeQ%ct ed
fromthe group consisting of (Cl-C4)alkyl and (Cl-C4)al kyl-(C=O-; and
wherein R22 is selected fromthe group cgnsisting of (Cl-C4)al kyI
(C6-Cl10)aryl, (C3- C8)cycloal kyl, (C1- Cléj'heteroaryl and

(C1-C10) heterocyclyl; wherein the (C6-Cl0)aryl, (C3 25 CB)cycl oal kyl,
(C1-Cl0) heteroaryl and (Cl-Ct0)heterocyclyl rmi eties may be optionally
substituted on any of the ring carbon atons capablg 9f formn

an _
addi ti onal bond b{P @oter eppdimept & fednveRiRin@iRIB ity Bel pel‘i’f"’era'”qu?)%ﬁﬂgc"dﬁ, Br,
CN, OH, (Cl- @knakdlayé postich oBé) thar diprade talpkint of attédﬁﬂneﬁi@fﬂerﬁrﬁngwmal koxy,

(Cl- 4) al koxy, amj, othgrgmtgé%%k%h%" entidn( 51-1* Eﬂ) @ﬂ?k%h C & Ne'éliggﬂqs Gacis

C8) cycl oal kyl oxge8 erei n sal c cl oa het'erocycl yl
noi eti es nay°iNEg 289 Pesiior 8164 W’et?@'”é?fﬁgﬁ‘ihﬂﬁf’*eﬂ W 830 Ymherei n sai d
(C1- C10) heet er oar yin mme( emhbddlrigrinet eeamveaiion] G um’émpéﬁa‘haywwém enalil i 4He

substi tut ed 1BrePbY, 1 chené&feggﬁg Qé&rﬁoﬁ‘% h8r thn 2Pkt tr’ie Ykt f'ﬁlatc n"i" (e ¢ om

substituent Dy on s rrng
the group c®&FfRY ¥ ng of (C1-C4)al kyl and (C1- C4) aI kyI (C-O) In anot her

errb]?dl rrglnt gf t heni aheeet b@?odnﬁerit%f R%5n\(e%6@113)i?5 cmmr) Whepe;h%;a 1te 4, 35
preferably IS ecte r.omthe con

R19- (C=0) - ( N8 fSa%' 1Ri’§je%'s(°6_%?éat(arﬁﬁi'q e %287%@% TPREIMY 1 Yeach of
R16 and RL7 is i ndepetraepreleyethgrbasipeant frthe @yentm)cmbk»ymo Wn%ref R RORMd R21

are taken tOgetplﬂeénd/\k@natépguprﬂtﬁeﬁ-%ﬁﬂydr(Sdéﬁ car bon or the oxygen to which
they are attached to forma het er ocycli,c_Ji gl . VWO Q2/734753

PCT/ 1B01/ 01986 - 2F ’P“HreaPﬁ‘“cf‘FrFﬁQre”?e%B'B”ﬁPh‘?ig*ﬂe igyenfiens epel/RIt i Bn RO B R
R 5- (CR 6R17RpHR’, Rih&'eRl apd REishydrageeh. G is oriented at a position other

than alpha to the;nabfk, hreld Q‘ﬁgs% ?fé&él@gﬁr@?ﬁ'quert)por Z rslnrat %Q%Dtg

enbodi nent of the invention, rein

oriented'®t Y984INel HRSHHSNS: t 0 t he point of attachment of the Z ring to Y
5 |2 anot4 her enboldlag&ﬁér p@éfertdgeeénb!amlaht!dﬂmeugehtﬁml:iscﬁwk_eﬁaﬁlaﬂe7r)oﬁsubsmﬁ@a Byln E
is1lto 4, n is oriented at a position other than al pha
to the poi nt%%ﬁc{%éuﬁw% of the Z ring to Y. 1n apother_enbodi nent of
the invention, G ‘P§”NV€-P(WQ9R@PP@D"€“TWF@PéTVﬁ"fpni%iSFf ERIR )prvdtesiamlisy; 1;

and G is oriR¥isaRiedted FoRds grbmoﬁaétagbﬂnawa:méhd’(tr@to)@tér@émm& pidferdolle Z
ring toFg) |:Elg:(}-)lslnmanﬁt Qgr rreoerlrzeog r%{%ﬂ”@%t of th i nvention, one or two
of RL RPTSRAY P OxRqi520h, BT y 8’?53@6 &ther than hydrogen.
In a nore pref er rle@netheyoifereadtembbditieet of theamvention, G el FH@R °R),- RisreifRg s R4,

R5, R6, R7, orRBRROR"RILn 16 a ar, ferred
enbodi ment oé)?”{?ﬁ@{??\/en“ OE\‘T eﬁgﬁ?er @% ?%gbg ?g(!%otlé)ggét;bsewl%&?%%sﬁ oP ‘any
¥ 0

optional sub gably Heot her preferred embodi ment of the |nvent| on,
both X and Z ar e inahotserpsdfertedteatbobimentaishedpentonat isSRBGTR PRIERT Bherdimp & ®t her

pref erregs enadi ROk GAL ofdifealaly F8MitoR Bara ® th pbthr LEANBEL 6 Re z ARERIEI N P 1S
In another preferred embodiment of the invention, G is R"*~(CR"*R""),-; wherein p is 1;
R is R"-(C=0)-(NR®)-; each of R' or R" is independently hydrogen; R™ is (C;-Ca)alkyl,
more preferably methyl, ethyl, or butyl; or (C;-Cs)cycloalkyl, more preferably cyclobutyl; and
R?' is hydrogen.
30 In another preferred embodiment of the invention, G is R**-(CR"®R""),-; wherein p is 1;
R is (Ci-Cio)heteroaryl, such as 2-pyrazolyl; and wherein each of R"™ and R is
independently hydrogen.
In another preferred embodiment of the invention, the heterocyclic ring “A” has the
formula a) or b):

X-Y-Z-
: 0

a)
N R* <N R*
’,’ RS or ,1 R3
Mg 2 4 - 6
R R R

R1



R15 is selected fromthe group consisting of halo, -CN and

(C1-Clo) heteroaryl. More preferably, 20 R5 is bronmo, fluoro, -CN or

oxadi azolwo p2/pr7ef erably [ 1, 3, 4] oxadi azol -2-yl. | n anot herCpigfi®nysed

enbodi nent of the invention, Gis Rl5- (CR16R17)P ; wherein pis O or 1;
R15 is R18; each of R16 and R17 is hydro?% and R18 is independently
hydrogen or (C - C4)alkyl; preferably methyl. In another preferred

enbodi nent of the invention Gis R5-(CR16R17)p ; wherein pis O 25 or 1,
wherein Gis oriented at a position pars to the point of attachnent of the

éj_ r5i ?%REI. gRIﬁ/IBQeIQQ% {&E %ﬁﬁrée?érggqgge%%@o% {EE%B) ? &_r%%ﬁz ?rggh)? gnzrlq%zfnﬁ RL6 or

R17 is i ndepefighdaed RyrirjdinyG gere preteably X ig pyridioy) and Ry seeqﬁqsirf@nphheg@rlabl y

net hyl , et hyéonsietinglatih Bbrid, @fygérCBulﬁB)-GBfF|iw2k§Dsz-rHﬁﬂewarﬁ6rabﬂe‘iérW gbutyl ;
and R21 is h%dro% OF_CP another ggle\fé%r red embodi ment of the invention,
Gis R5-(CRY Z eI re Y REPXYEN((C1- C10) het eroaryl, such as
2- pyrazolyl; and Whewwﬁfnrrehmmp@ﬂn@mtfaweﬂm mongeleldeqwddefrfmTyllal"lydinQngen In

anot her pr efﬁéfheféro%yéwﬂh tha?‘(thzetfgﬁn)glé"é()e&tﬂ)% adfiR&d Et%b@fpﬁa/@hbc)ﬂeké?&b%"

has the for )
RL R2 Rl 2 §%%ﬁe ’%‘é’ PRy $EISISHREr P Btsi?'mgy%dazmzlz P%Wé’r Ay Pyimidinyl; more
( C1- C10) het egrefaraply >€e|p&mtzmyd niasbprefelebiygriegn thensiidinyl togetdbér vathrtae i Alyring and

pyridazinyl ,, eg%[,bq ﬂQchQYJrhﬁbd' nyl; nore preferably X is pyridinyl; and
Y is select 3 rom the group con5|st| ng of a bond, oxygen, sulfur, -CH2-,

>S02, -OCH2- and -CH2O-; nore p Grably Y is Y-(Z)@/gen -OCH2- or -CH2O;

or

nost preferably Y is oxygen. her preferred| conpounds of the i nventi on
i ncl ude conpounds of fornula IN erel n thei\h erocyclic ring "A" has the
formula a) or b), as defi neq,ua - X i spl c1-4 )heteroaryl selected from
the group consisting of pyra2| nyl , C>pyr| da2| nyl ridyl and pyrim dinyl;
nore preferably X is pyr|d|n | N Rf‘ pr ef er, érein the pyri di nyl
together with the "A" ring Jegr oup *the fornula: Y-Z-G
GNNlia")Ob")o‘%1 R? R & . ‘
R ‘ R® R ’
10

wherein Y is a bond, oxygen, sulfur, -CHy-, >SO,, -OCH,- or -CH,0-; preferably Y is oxygen,
-OCHp,- or -CH,0-; more preferably Y is oxygen.

Other preferred compounds of the invention include compounds of formula I, wherein
the heterocyclic ring "A” has the formula a) or b), as defined above; X is pyridinyl, most

15 preferably wherein the pyridinyl together with the “A” ring and the group Y-Z-G has the formula
a") or b") as defined above; Y is oxygen; Z is (Ce-Cio)aryl, preferably phenyl; G is R™-
(CR™R"),-; wherein p is 1; R" is (C;-Cyo)heteroaryl, such as 2-pyrazolyl; each of R' and R
is independently hydrogen or (C4-C,)alkyl, such as methyl, preferably hydrogen; and wherein
G is oriented at a position para to the point of attachment of the Zringto Y.

20 Most preferred compounds of the invention include compounds of formula I, wherein
the heterocyclic ring "A” has the formula a) or b), as defined above; X is pyridinyl, most
preferably wherein the pyridinyl together with the "A” ring and the group Y-Z-G has the formula

a") or b") as defined above; Y is oxygen; Z is (Ce-Cio)aryl, preferably phenyl; G is R'-
(CR™R"),-; wherein p is 0; R" is selected from the group consisting of hydrogen, -CN, halo

25  and oxadiazolyl; and wherein G is oriented at a position para to the point of attachment of the
ZringtoY.

Other most preferred compounds of the invention include compounds of formula |,
wherein the heterocyclic ring “A” has the formula a) or b), as defined above; X is pyridinyl,
most preferably wherein the pyridinyl together with the “A” ring and the group Y-Z-G has the

30 formula a") or b”) as defined above; Y is oxygen; Z is (C¢-C1o)aryl, preferably phenyl; G is R'>-
(CR™R™),-; wherein p is 1; R" is R'-(C=0)-(NR*)-; each of R' and R is independently



RANRA RZBor RBRRL2 RL 6 10 Rz Rwherein Y is a bond, oxygen, sulfur,
-CH2-, >S02, -OCH2- or -CH2O-; preferably Y is oxygen, -OCH2- or -CH2O;
nore prefveoabs4rsyy i s oxygen. Qther preferred conpounds of PCveBa1AYE8Gt | ON

i ncl ude conmpounds of formula I, wherein the heterocyclic ring "A" has the
formula a) or b), as defined above; X is_%yri di nyl, nmost 15 preferably
wherein the pyridinyl together with the " ring and the group Y-Z-G has
the formula a") or b") as defined above; Y is oxygen; Z is (C6-Cl0)aryl,
preferably phenyl; Gis R15- (CR16R17)p ; wherein pis 1, R15 is

| ndepentient Iy ek So seetpaToRinaBly bong R X, cablythd (ERcuolBaion suen

hydr ogen; ancESwRePi #ihVl.GPrPRYL i rr erClghutyl o4 §Q‘Q9FPdp%/Hné thep giopR corsiisting of
T S (Ol el et ot e ke
:‘(r)](r:mljl : ;;’m;?a %%?negltsoq%fﬁné’gogbove; X is pyridinyl, ?lmst pre?erabl y

wher ei n t Be pyri diQther compandeef thi inyentioneare seleqtedfrpmathel gohe cansisting of- Z- G has
the formula a") orphd-h ,3?4%O%ﬁdég?gyﬁ-t@%\\gﬁj)-p%dirﬁ&ﬂ?‘yg,@@iria%a-&%rjo_g%n%é\r yl,

preferably p - G is RI5- ; erein pis O is selected
fromthe gro?rpe;?%{)w?frgcﬁeng of hydrogen, -CN, halo 25 and oxadi azol yl; and

wherein G is ori ertléd4-Ht3,40 00zt 2aum piesiosy ) pyidinkieyp8, No-teifaazd-¢pirold iBitetaref  t he
Zring to Y. &g Bl Preferred conpounds of the invention include
conpounds_of formula |,  wherein the heterocyclic ring "A" has the formul a
a) or b),"%as defi Hé[ﬁ'(dﬁg&fé?xaﬂ'aizg'zﬁﬁliP'i‘%ﬁ‘PW'PY“d'”r‘ﬁj%‘]ﬂ%?vég‘@ﬁ“éﬁay wherei n the
pyri di nyl togeitdiebundecimethie9,\ Aletreorey and the group Y-Z-G has the 30 fornul a
a") or b") as defiyngd,. ) A6V, f.er

phenyl; Gis R15- 4?2%1?7\%%@6)&35%&11521@6%#8%6&% ﬁ|n)33py(lj;cl%§é>?c)ef)\nﬁtﬂéa ?ge% tg‘ﬁ%i%s-yR

- (C=0) - (NR ) spirqithfecspe-R6&4rlg-tetraose:i ndependent |y WO 02/ 34753 PCT/ 1B01/ 01986
- 23 hydrogen; R19 1i[6-(6p|xg0ediake Qmi-bieRog)-ByHRINCOWMSI, 57, b Rdragfa-{frdj2 GHkbadrsy| and
(C3-CB)cy Ioa}I4 410-%&?%%-615 met hyl , ethyl, propyl, butyl, or cyclobutyl;
R21 is selected Trom (e 'group consisting of hydrogen or (Cl-C4)alkyl; and
wherein Gis ori edtlethH3AOesre2ohphsapy)-puidinkeyliPol-fioxosd\-thie-1, A8tmezat  of t he
Z ring to Y. spirdd.$\8&cah@bBAbRdRe0f the invention are selected fromthe group
consi sting of: . . : 6 4 .

1-[ 6- (4-[ 1, 3, 4] Oxad? 450X R &N RPN OBy PY - 34 ioxe-2 i1 B b8z pi 1 of 5.
5] undecane- 2pip[Holdrdetarer’adbHetriote; [ 6- (4-[ 1, 3, 4] Oxad

i azol - 2- yh- ph )5 B RAZer S PSRl e-
A aé ?81 10:\«2? P eagg)@ puf I3 Bxadia¥dibyLpndey Lo BinlAR %S S Phs Lo RIsfIREHAE

1-[6-(4-[1, 38 ¥azol - 2-yl - phenoxy) - pyri din-3-yl]-1, 3, 8, 10- t et r aaza-
spi r o[ 5. 5] undecana@-[{@{47/C\&jobityltrethogorettiyl-phenoxy)-pyridin-3-yi]-1,7,9-triaza-spiro[4.5)decane-
2,6,8,10-tetraone;
1-{6-[4-(2-Oxo-pyrrolidin-1-yimethyi)-phenoxyl-pyridin-3-yl}-1,7,9-triaza-

25  spiro[4.5]decane-2,6,8,10-tetraone;
1-[6-(1H-Indazol-5-yloxy)-pyridin-3-yl]-1,7,9-triaza-spiro[4.5]decane-2,6,8,10-tetraone;
1-[6-(4-Fluoro-phenoxy)-pyridin-3-yl]-3-methyi-1,7,9-triaza-spiro[4.5)decane-2,6,8,10-

tetraone;
1-[6-(3-Fluoro-phenoxy)-pyridin-3-yi]-1,7,9-triaza-spiro[4.5]decane-2,6,8,10-tetraone;

30 4-[5-(2,7,9,11-Tetraoxo-1,8,10-triaza-spiro[5.5]undec-1-yl)-pyridin-2-yioxy}-

benzonitriie; ‘
1-[6-(4-Ethyl-phenoxy)-pyridin-3-yl]-1,8, 10-triaza-spiro[5.5]undecane-2,7,9,11-
tetraone;
N-{4-[5-(2,7,9,11-Tetraoxo-1,8,10-triaza-spiro[5.5]undec-1-yl)-pyridin-2-yloxyl-benzyl}-

35 acetamide;

Azetidine-1-carboxylic acid 4-[5-(2,7,9,11-tetraoxo-1,8,10-triaza-spiro[5.5]undec-1-yl)-
pyridin-2-yloxy}-benzylamide;



4-16-(4-[1 , 3, 4] Oxadi azol -2-yl -phenoxy)-pyridin-3-yl]-1, 1-di oxo-1
A6-thia-2,4,7,9-tetraaza- spiro[4.5]decane-3, 6, 8, 10-t etraone;

1-[ 6-(4- WO 8y3476€k ad PCT/IB01/01986

i azol - 2-yl - phenoxy) - pyridin-3-ylJ-1,3,7,9-tetraaza-spiro[ 4. 5] decane- 15
2,4,6, 8, 10- pent aone;

1- [ 6- (4-[ 1, 3, 4] Oxadi azol - 2-yi - phenoxy) - p¢fi di n- 3-yl ] - 2, 2- di ox0-2A6-thia-1, 7
,9-triaza- spiro[4.5]decane-6,8, 10-trione; 1-[6-(4-[ 1, 3, 4] Oxad

i azol - 2-yl - phenoxy) - pyridin-3-yl]-2, 2-dioxo-2A6-thia-1,8,10-triaza-
spiro[ 5. 5] undecane-7,9, 11-tri one; 20 . , .

1-[6-(4-[1, 3, 4] o<é‘é‘?'&‘z@ra}?bWE"Bﬁ&'rﬁ’aﬁwlf)ﬁw?"a?'ﬁ‘l'é@9P]”-'af?“??'@-[ﬁ'?]ﬁ"}?f&%“§bi ro[ 4.5
] decane- 6, 82X(® tirtetcavee;

1-[ 6- (4- Cycl obut yL reth I 0 I [ RGPV P I )ntrlgi@za- spiro[ 4
"5] decane. 2.6, 8. ig@{ﬂﬁﬁgﬁé%kyﬂa%ﬂpﬁ%%ﬂ% fridbddspRopslundechndz 7ol A
1-{6-[ 4- (2- O&¥2¥¥ r ol i di n- 1- yl net hyl ) - phenoxy] - pyridin-3-yl}-1,7,9-tri aza-
25 spi ro[ 8. 5] decangs-2 - Budio-phéhokydpyraiia®yil-1,3,F 8-t¢ttbaza-spiro[4.5]decane-2,6,8,10-
Hindazol - 5-yloxy)-pyridin-3-yl]-1,7,9-triaza-spiro[ 4. 5] decane-2, 6, 8, 10-tet
raone; '

1- [ 6- (4- Fl uor o- phétidy5thyhphenern-rridin-3-viB1.8# Orstraaze-sirgl4iSldesane-2s%H8.1 & 4. 5] decan
e-2,6,8, 10- i@bpmone; 1-[6-(3-Fl uoro-phenoxy)-pyrid

in-3-yl]-1,7,9-tri - SPi 4.5 -2.6,8 =t et,raone:. .30

PRTIR PP 2 o 8 T S e e e T
] - benzon®t r bergonitrile;

1- [ 6- (4- Et hyl - pheRQXys-2yd i dirdiradzoid 47 bot&rabBs-Spib@ BRIeS ALY QiR yBgpecane- 2, 7, 9

, 11- tetraone; o
N-{4-[5-(2, 7?@?ZX'E§GP&'TP'%XO- 1, 8, 10-tri aza-spi ro[ 5. 5] undec- 1-yl ) - pyri di n- 2-yl
oxy] - benzyl }- 35 azsiiaedideartboAdiebeid#-eRb:& t-bieoxb4l 8, 7akietlaaza-spiro[4.5]dec-1-yl)-

4-15-(2,7,9, 11t ef Faoxo: A0-triaza-spiro[5. 5] undec-1-yl)-
pyridin-2-y y) - ben am 1 de; WO 02/34753 PCT/1B0Q1/01986 -24
i di | BB R ishnde / / 1BOL/

1- [ 6- (4- Br azol - 118-HeRRsACE THBRBYPR A IRTdH-Zy/ 1 .7 £-1gtrapge-epifolt, Adesaig o[ 5. 5] u
ndecane- 2, 729,8lib-tétedon@one;

o b o 0 P Re AP AHLRY) By s 8 %0 ek AR ERhecaRHR RS FANE- 2. 7

1- [ 6- (4- Fl uofegageenoxy) - pyridin-3-yl]-1, 3,7, 9-tetraaza- spi ro[ 4. 5] decane- 2, 6
, 8, 10- tetraone,; 1-[6-(4-Ethyl-phenoxy)-pyridin-3-yl]-1,3,8,10-tetraaza-spiro[5.5]undecane-2,7,9,11-
1-[6-(4- hyke-rggln%noxy) -pyridin-3-yl]-1,3,7,9-tetraaza-spi ro[ 4. 5] decane- 2, 6,
8,10- te aoné; '
4-[5-(2, 6, 8, 10- Tet&ENR, 11-Tetrpogo-1,88/18detmazaipirelb SlugleseCy tRWiHin-2pderildi n- 2- y 1ox
yl- 10 benzopidzbhikiR; _ o
:\Z%/i [5-(2,6,8, 104 TetL 8091 dr&ialsci b 8b3RAE B L8 bt nade iy ohridhh bRy Al M- 2-Y
benzyl}-acetamide;
25 Azetidine-1-carboxylic acid 4-[5-(2,7,9,11-tetraoxo-1,3,8,10-tetraaza-spiro[5.5)undec-
1-yl)-pyridin-2-yloxy}-benzylamide;
1-[6-(4-Pyrazol-1-yimethyl-phenoxy)-pyridin-3-yi]-1,3,8,10-tetraaza-
spiro[5.5]jundecane-2,7,9,11-tetraone;
4-[6-(4-Fluoro-phenoxy)-pyridin-3-yi}-1,1-dioxo-1 A-thia-2,4,7 9-tetraaza-
30 spiro[4.5]decane-3,6,8,10-tetraone;
4-[6-(4-Ethyl-phenoxy)-pyridin-3-yi]-1,1-dioxo-1 Ao-thia-2,4,7,9-tetraaza-
spiro[4.5]decane-3,6,8,10-tetraone;
4-{5-(1,1,3,6,8,10-Hexaoxo-1A%-thia-2,4,7,9-tetraaza-spiro[4.5]dec-4-yi)-pyridin-2-
yloxy]-benzonitrile;
35 N-{4-[5-(1,1,3,6,8,10-Hexaoxo-1 )\G-thia-2,4,7,9-tetraaza-spiro[4.5]dec-4-yl)-pyridin-2-
yloxyl-benzyl}-acetamide;
Azetidine-1-carboxylic  acid  4-{5-(1,1,3,6,8,10-hexaoxo-1 )\s-thia-2,4,7,9—tetraaza-
spiro[4.5]dec-4-yl)-pyridin-2-yloxy]-benzylamide;



benzyl } - acet am de; Azeti di ne-1-carboxylic acid

4-[5-(2,6,8,10-tetraoxo-1, 3,7,9-tetraaza-spiro[ 4. 5] dec-1-yl)- pyrid

i n-2-yl owdoebat12y| am i de; 15 1-[6-(4-Pyrazol-1 PCT/IB01/01986

-yl met hyl - phenoxy) -pyridin-3-yl]-1,3,7,9-tetraaza-spiro[4.5]decane- 2,6,8,1
O-tetraone;

1- [ 6- (4- Fl uor o- phenoxy) - pyri di n-3-yl]-1,%-8, 10-t et r aaza- spi r o[ 5. 5] undecane-
2,7,9,11- tetraone; 1-[6-(4-Ethyl-phenoxy)-pyridin-3- yI] 1,3,8,1
O-tetraaza-spiro[S 5] undecane-2,7,9,1 1 - 20 tetraone 4-15-(2,7,9, 11

-Tetraoxo-1, 3,8,1 0-tetraaza- spi ro[5 5] undec- dy % Yr i di n-2-yl oxy] -
benzonitril e: 1,1-Dioxo-4-[6-(4-pyrazol-1-ylmethyl-phenoxy)- pyn n- -ylP A°-thia-2,4,7,9-tetradza-

N-{4-[5- (2, 7spBodbidéedneam®1dieBadhel0-t et raaza- spi ro[ 5. 5] undec- 1-yl ) - pyri di n-
2-yl oxy] - benzyl }s C(EtFﬁJ%}o eg&?b b'sgAA’?%ﬂg%ﬁé%&é}é#d&f@@&éaﬂeuss10-

4[5(27911tet aoxol za-spir
1-yi ) - pyri diR#DBORA: oxy] - benzyl ani de

1-[6-(4-Byrazol - Mwl(mmrayiwﬁh%mcy)s 7 PytetradiasFropl Gl det 134)yAdn-bslok@az a-

spiro[ 5. 51“%%?%&? 2,7,9,11-tetraone;
4-[6-(4-Fluoro-p eriox )-pyr|d|n 3-yl]-1,1-dioxo-1 A6-thia-2,4,7,9-tetraaza-

30 spiro[4.5] decadhé-(3; %49 8119-Reatap¥ohd 7, 9-tetraaza-spiro[4.5]dec-1-yl)-pyridin-2-yloxy]-

4- [ 6- (4- Et hyenBheB&¥¥depyridin-3-yl]-1, 1-di oxo-1 A6-thia-2,4,7,9-tetraaza-
spiro[ 4. 5] decane- O-tetrao 6, 8 - Hexaoxo- 1

Aot il a2 4 70 PRE TS GO R0 2 O PG och -9 e s aptod Sk

yl oxy] - B@nz ohipyridin-2ylogbenzylamide;

N-{4-15-(1,1, 3,6, ot ec-4-vyi
Soyridine 2. %Agx@z%ﬁ????‘qﬁﬁ”ﬁﬁ?ﬁﬁeﬁ%@’ i e e

4-15-(1,1, 3, FH34Bx0- 1A6-t hi a- 2, 4, 7, 9-tetraaza- sp iro[4. 5]
dec-4-yl)-pyrid i1He24-Fthylepbghoxpesyziyih-ayili 37, 9- a2 BiblAS dEAEhé- IBSBJH{MQ% -25
1, 1- D oxo- 4J_? -pyrazol 1-yl met hyl - phenoxy) - pyri din-3-yl]-

A6-thia-2,4 S tetraaza- spiro[ 4. 5] decane- 3, 6, 8, 10- tetraone

1-[ 6- (4-"BI uor o- pHaRE&GoTBANRRAXK: PJDWPMPQ dioxo-2} dhipd F2irias-sP6plA-SlpeRReane- 2, 4
, 6,8, 10- pers@maHoned

4 [5-(2,4,6,8,10- e[§?£ E&isloph%no%y) py?dlﬁ gw Q%Zd%x t%% ;E] gxaza sper[|4 5]0‘% arnledI n-2-yl

oxy]- benzonitril
N-{4-[5-(2, £,8%1081am®: Pent aoxo- 1, 3, 7, 9- t et r aaza- spiro[ 4. 5] dec-1-yl)-pyridin-2

-yl oxy] - benzyl } 4gs€d, @-B‘Bd&Peﬁt&@ioLﬂr’ terdl7, 9—%[3?@§Mﬂo[4%]@é&l1dyl) pyridin-2-yloxy]-
4-[5- (2 é 6,8, 10- h)entaoxo 1,3,7,9-tetraaza-spiro[ 4 .5]dec-f'- 10

yl) - pyricdi n P51 - benzyl ami de:
N-{4-[5-(2,2,6,8,10- Pentaoxo 2)\°-thia-1,7,9-triaza- -spiro[4.5}dec-1-yl}-pyridin-2-yloxy]-

benzyl}-acetamide;
Azetidine-1-carboxylic acid 4-[5-(2,2,6,8,10-pentaoxo-2\°-thia-1,7,9-triaza-
spiro[4.5]dec-1-yl)-pyridin-2-yloxy}-benzylamide;
25 2,2-Dioxo-1-[6-(4-pyrazol-1-yimethyl-phenoxy)-pyridin-3-yl}-2A°-thia-1,7,9-triaza-
spiro[4.5}decane-6,8,10-trione;
1-[6-(4-Fluoro-phenoxy)-pyridin-3-y}-2,2-dioxo-2A°-thia-1,8,10-triaza-
spiro[5.5}undecane-7,9,11-trione;
1-{6-(4-Ethyl-phenoxy)-pyridin-3-yl]-2,2-dioxo-2A°-thia-1,8,10-triaza-
30  spirof5.5]undecane-7,9,11-trione;
4-[5-(2,2,7,9,11-Pentaoxo-2A°-thia-1,8,1 0-triaza-spiro[5.5]undec-1-yl)-pyridin-2-yloxy]-
benzonitrile;
N-{4-[5-(2,2,7,9,11-Pentaoxo-2A°-thia-1,8,1 O-triaza-spiro[5.5)undec-1-yl)-pyridin-2-
yloxyl-benzyl}-acetamide;
35 Azetidine-1-carboxylic acid 4-[5-(2,2,7,9,11 -pentaoxo-2)\6-thia-1 ,8,10-triaza-
spiro[5.5]undec-1-yl)-pyridin-2-yloxy]-benzylamide;
2,2-Dioxo-1-[{6-(4-pyrazol-1-yimethyl-phenoxy)-pyridin-3-yi]-2A°-thia-1,8,10-triaza-
spiro[5.5}undecane-7,9,11-trione;



1-[ 6- (4-Pyrazol - 1-yl et hyl - phenoxy) -pyridin-3-yl]-1,3,7,9-tetraaza-spiro[4.
5] decane- 2,4, 6, 8, 10- pent aone;

1-[ 6- (4- WOyr34benoxy) -pyridin-3-yl]-1,3,7,9-tetraaza- spi pO[/AB@BJods6ane- 2, 4,
6, 8, 10- pentaone 15

1-[ 6- (4- Fl uor o- phenoxy) - pyridi n-3-yl]-2, 2-di oxo-2A6-thia-1,7,9-triaza-spiro
4.5] decane- 6,8, 10-trione; 26

[ 6- (4- Et hyl - phenoxy) - pyri di n-3-yl]-2, 2-di oxo-2A6-thia-1,7,9-triaza-spiro
5] decane- 6,8, 10-trione; 4-[5-(2,2,6,8,1 O Pentaoxo-2A6
thia-1,7,9-triaza-spiro[4.5]dec-1 -yl)-pyridin-2-ylgoxy]-_20 benzonitrile,
N-{4-[5-(2, 2, 6,8, 1d6- ﬁ?‘ﬂ@?@fl%ﬂﬁ’ﬂﬂﬂ'g'y'i? v%éﬂﬁzﬁiseﬂﬂ%{@8?%13?‘%54%@6‘91- yl)-pyri
di n- 2-yl oxy] - benzayé-}4-Eloab-pherdey)-ppist-3-g]-n2.otrazaspiofd/Sldecaneb @, 14-tjobe;( 2, 2, 6, 8,
1 0- pent aoxo- 2A6 4t:hi L. 9-triazas Spi BleeGl o i T
Zyl)-pyridin-2-yl g){?%%@nirlﬁg%f@%fﬁ%gﬁd& $l/l§jﬁﬁldﬂw 2 yloxy]-benzonitrile;

2) 22 D1 ox0- 1 | 6- { 4 NoiEries {0 Topp eIy eaare A e Y0 BT RN YPyHasnsik i a- 1, 7, o-
triaza- spiragdahifiglecane-6, 8, 10-tri one;

1-[ 6- (4- Fl uor o- ph - i din-3-y]z 2 2rl0x0r 286-1 hia- 1, Q- L. aza-

spi rol 5.5 un decang\-gé}f%% ﬁeﬁéfdro?ycl)lge%my s Ji5. 0, 21001, 2 6%k Brofs SackYhdy Ak

1- [ 6- ( 4- Et hy PY|shéheraylenysiei i di n- 3-yl ] -2, 2- di oxo- 2A6-thi a-1, 8, 10-tri aza- 30
spi ro[ 5. 5] undecane-g.(Opykazbl-t-yine@Pshedox])pyfidn-8-yii-1 2,SltliazaRRME[A6)EcREB,8,10-
-thia-1,8,1 Qrtniaza-spiro[5.5]undec-1 -yi)-pyridin-2-yloxy]- benzonitrile;
N-{4-[5-(2,2"7"9, 1 1-Pentaoxo-2A6 -thia-1,8,1 0-triaza-spiro[5.5] undec-1
-yl) - pyrit@i n- 2-  ynd6(dFlbesosyil,B.laxasiagniZdd-phedexykpwidindd-yWki.818-4issdxyl i ¢ aci d
4-[5-(2, 2, 7, Spoirbis e D, 2A\Br-lehbdhel, 8, 10-triaza- spiro[ 5. 5] undec- |
-yl)-pyridin-2-yl oxy].-benzyl am de; . - ,

) o o 1 6. (4 RO PP S RS ) By HE S8 P 1e8386 1 hi - 1. 8, 10
-triaza- spi sl FJhrurcre® s, 7i-@irddhet ri one; WO 02/ 34753 PCT/ 1B01/ 01986 - 26
1-[ 6- (4- Et hyl - phengus) mbk)iladi BaRsatidzoro-fl pReroky) 35RnsRlf-Pb 4o agecane- 6, 8, 10-t

rione; _
1- [ 6- (4- EP uoFRipR IRy - 4115209 1 - 1, 7, 9-t ri aza- spi r o[ 4. 5] decane- 6, 8, 10-
trione; 1-[4-(4-[1,3,4]Oxadiazol-2-yl-phenoxy)-phenyl]-1,8,10-triaza-spiro[5.5)undecane-
4-15-(6, 8, 10- @Hgﬁ&%$ 4, 9-triaza-spiro[4.5]dec-1-yl)-pyridin-2-yl oxy] -benzo
nitrile; N—f'l[ - ,§ﬁl O0-Trioxo-1,7,9-triaza-spiro[4.5]dec-1
-yl)-pyridin-2-yl ) ]EYB@MWIO}(Y)?Y%E@&H:§é9'trﬁi%§ﬁ'r@[5r’féunﬁe%eélﬁﬁd)@/1 retrapppd
‘21' [ |5' ( Gj 8, 10-t :’ | 0X95-{RyridiQ4tylokPHRridiP2-iP1,8,18}rdes spirops urid¥Edndi2(¥;9,11-tetraone;

-yl oxy] zpenzyl a _ ) : § .
Y6 Ca By aeal T R IaRBy - By O R SR Slndesens 2.1 0 teRe: o1 4 ) e
cane- 6, 8, 10- tri oid4-(Pyridin-4-yloxy)-phenyf]-1,7,9-triaza-spiro[4.5]decane-2,6,8,10-tetraone;

Azetidine-1-carboxylic acid 4-[5-(2,6,8,10-tetraoxo-1,7,9-triaza-spiro[4.5}dec-1-y)-
pyridin-2-yloxy]-benzylamide; and

[
1
4

the pharmaceutically acceptable salts thereof.

25 Specific preferred compounds of formula | are selected from the group consisting of:
1-[6-(4-Fluoro-phenoxy)-pyridin-3-yi}-1,7,9-triaza-spiro[4.5]decane-2,6,8,10-tetraone;
1-[6-(4-Fluoro-phenoxy)-pyridin-3-yl}-1,8,10-triaza-spiro[5.5}undecane-2,7,9,11-

tetraone;
4-[5-(2,6,8,10-Tetraoxo-1,7,9-triaza-spiro{4.5}dec-1-yl)-pyridin-2-yloxy]-benzonitrile;

30 1-[6-(4-[1,3,4]oxadiazol-2-yl-phenoxy)-pyridin-3-yl}-1,7,8-triaza-spiro[4.5]decane-

2,6,8,10-tetraone;
1-[6-(4-Ethyl-phenoxy)-pyridin-3-yl}-1,7,9-triaza-spiro[4.5]decane-2,6,8,10-tetraone;
N-{4-[5-(2,6,8,10-Tetraoxo-1,7,9-triaza-spiro[4.5]dec-1-yl)-pyridin-2-yloxy]-benzyl}-
acetamide;
35 N-{4-[5-(2,6,8,10-Tetraoxo-1,7,9-triaza-spiro[4.5]dec-1-yl)-pyridin-2-yloxy]-benzyi}-
propionamide;
N-{4-[5-(2,6,8,10-Tetraoxo-1,7,9-triaza-spiro[4.5]dec-1-yl)-pyridin-2-yloxy}-benzyl}-
butyramide;



10

1-[6-(3-Fluoro-4-[1, 3, 4] oxadi azol - 2-yl - phenoxy) -pyridin-3-yl]-1,8,10-tri aza
- spiro[ wWepusisxane-2, 7,9, 11-t et raone; PCT/IB01/01986 _
1-[6-(2-Fluoro-4-[1, 3, 4] oxadi azol - 2-yl - phenoxy) - pyridin-3-yl]-1,8,10-tri aza
spi ro[ 5. 5] undecane-2, 7,9, 11-tetr aone;

1P[ 6- E 3- I\/Lt hyl -4-[ 1, 3, 4] oxadi azol - 2-yl - p'ﬁé’noxy) -pyridin-3-yl]-1,8,10-tri aza
- 15 spiro[ 5. 5]undecane-2,7,9, 11-tetraone;

1-[4-(4-[1, 3, 4] Oxadi azol - 2-yl - phenoxy) - phenyl ] -1, 8,1

O-triaza-spiro[5. ndecan 7,9,11 -tetraone; . .

1-[6- (Pyri di n- 4- y?%@tj%mcpﬁqeéﬂ%@@%ﬂq't-eﬁ?%‘?'ﬂ64gt'tf'?%?nglrg[fiisl‘%f'éfy%‘f’lmﬂ‘é%ﬂ%}2, 7,9
, 11-t et r aonepenzylamide;

11[15t(tF’yrI di n-4- %Wfaﬂé!& 15!:&%3243%#3] 04)%[’;%2 88 ggrt(%tfa%ﬁo gl?brtf?a[zé-sﬁlolfd‘ﬂ@&aﬂﬁy2 7.9
, etraone; -

O-tri aza- spi 2% 9@'%&%@%?'7 9,1 1 -tetraone;

1-[ 4- (Pyr3 di n- 4- yh-geci#)Brprneplydnbxyl-pyridh-3-yij- B2, o-tridpa-s sifofk. Sidetecsan 6,8 A0 fet@odd)- t et r a
one; Azetidine-lj 333;% 1,C i
4-[5-(2.6, 8, 10-t et fba{) glfcyérﬁ%b? gr%ego?&ﬂ;ndi ;g]l1 7,9- trfza 8:ro[4 .5]decane

pyri di n- 2- yl ®R§1108&F#PY am de; and the pharmaceutical |y acceptable salts

t hereof. 25 Speci £rid1h@ﬁ}ﬂd‘rmé¢’eeﬁtamﬁﬁ§jﬂmtssaﬁ§ thkebfrul a | are selected fromthe
group consi sting ‘Ph

1-[ 6- (4- Fl uor o- pheneop res)ent '?/\femaon (13 rel"f’tfs ¥p aphgmacpulial PSP los g dedmentoie, g, 1

0-t et r aoHe; @ condition selected from the group consnstlng of connective tissue disorders, inflammatory

1- [ 6- (4- Fl uodisor@he N asunedyisléGy Sai¥drbierd, Snibbiols | 8%8sseR I@lphafthtnglesase- 2, 7,
9, 11- tetraone;

4-15-(2,6, 8, FHERFURs isegses, Bre §iseasss: Qi5taPaicadisgasese CentA Yenousi AFRMASHxy] - b
enzonitril e;dis@®gers, liver/kidney dlseases reproductive health disorders, gastric disorders, skin

1-[6-(4-[1, 3y &}@FQQH@%QrHce?s ¥ha BREN@kdesPiHatAdicRzed B hatbioprofidabd 3&RmSRI £ 0L 4- 5

] decane-_ 2,6, 8, 10-t etraone;
1-[ 6- (4- Bt hyP@BRENGEHING A NUNAN. FofPrising, a0 gmopntagiae sMmpend. o epdmd-@, &, 8, 10
-tetraone; pharmaceutically acceptable salt thereof effective in such treatments and a pharmaceutlcafly

N-{4-[5-(2, 6,4 0x0-1,7,9-triaza-spiro[4.5]dec-1-yl)-pyridin-2-yl oxy
] - benzyl } - acg?pién?%]edp%‘;rre

N-{4-[5-(2,86, 8, 10ThPeCtr$S&afx'@\Lemhow 2o elatey e -aspiamedcautisy dempdsitiph Yor therinhitiition 2f y| oxy
] - benzyl } p’ﬁﬁm (ﬁibﬁdllbﬁﬁelnéﬁe&b‘f%&g( ?&ll&r&emases lnvoléed |n2matr|x de radatlon in_a
O-Tetra tri,aza-spiro ec- 1din nz

but yr ani e WT'B?‘I '?»ﬂ“}%’? E’I‘I”?afBEPﬂ 10%8" eﬁ%l?) Iﬁgﬁ’?ﬁtrﬂglaé’o formi Y°’} a

4-[5- (2, 6, 8, hermaseytigaly eccepiabl® sdltrtheagmd- spi r o[ 4. 5] dec- 1-yl )- pyri di n-2-yl oxy] -

benzyl am de; Cycl-gRufABRGRERRY ¥k fiRs!tda me hodf éeatm%_a c? dltlon selec clpd from the
4-[5-(2,6,8,10-tetraoxo-1,7,9-triaza-spirol 4 of 3

i n-2-yl oxy] %%Z%?P%WH”F d)écorgwectlve tissue dlsorders 1nﬂammatory dlsorders lmmunology/allergy
1- [ 6- (4- Br ondisopteen) tnfgctioysy disedises; Bespirdtor} didebet I dabdicvasquiar @fsdasel 086 aRasksb, 8, 10

:;F%?ﬁ;ﬁ% phﬁﬁ%t%g}iéldl%%zoéeﬁr f\eriou? Sgyﬁtem &CNSQ Idlrsc(ajrszlrsg]hv r/kndneéy dfe%seg 1
0-tetraone; "§pAAYC éﬁ%ﬂhn‘é}ﬁ‘é@ﬂﬁ ceastry gisxrdgss. adiine d§atd@§ gffbicansers and other

diseases characterized by matrix metalloproteinase activity in a mammal, including a human,
comprising administering to said mammal an amount of a compound of formula | or a
pharmaceutically acceptable salt thereof effective in treating such a condition.

30 The present invention also relates to a method for the inhibition of matrix
metalloproteinases or other metalloproteinases involved in matrix degradation, in a mammal,
inciuding a human, comprising administering to said mammal an effective amount of a
compound of formula | or a pharmaceutically acceptable salt thereof.

The present inventors have also discovered that it is possibie to identify inhibitors of

35  formula | with differential metalloprotease activity (preferably MMP-13 inhibitory activity). One
group of preferred inhibitors of formula I the inventors have been able to identify include those
which selectively inhibit MMP-13 preferentially over MMP-1. The compounds of the invention
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30 “infectious diseases,” including those mediated by viruses, bacteria, fungi or
mycobacterial infection, as used herein refers to disorders such as septic arthritis, AIDS,
fever; Prion diseases, myasthenia gravis, Malaria, sepsis, hemodynamic shock and septic
shock.

“Respiratory diseases” as used herein refers to disorders such as chronic obstructive

35 pulmonary disease (including emphysema), acute respiratory distress syndrome, asthma,
hyperoxic alveolar injury and idiopathic pulmonary fibrosis and other fibrotic lung diseases.
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“Gastric disorders” as used herein refers to disorders such as colonic anastomosis

and gastric ulcers.
“Skin disorders” as used herein refers to disorders such as skin aging, pressure
30  sores, psoriasis, eczema, dermatitis, radiation damage, tissue ulceration, decubital uicers,
epidermolysis bullosa, abnormal wound healing (topical and oral formulations), burns and
scleritis.
“Cancers” as used herein refers to disorders such as solid tumor cancer including
colon cancer, breast cancer, lung cancer and prostrate cancer, tumor invasion, tumor growth
35 tumor metastasis, cancers of the oral cavity and pharynx (iip, tongue, mouth, pharynx),
esophagus, stomach, small intestine, large intestine, rectum, liver and biliary passages,
pancreas, larynx, lung, bone, connective tissue, skin, cervix uteri, corpus endometrium, ovary,

testis, bladder, kidney and other urinary tissues, eye brain and central nervous system, thyroid
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This invention also encompasses pharmaceutical compositions containing prodrugs of

25  compounds of the formula I. This invention also encompasses methods of treating or preventing
disorders that can be treated or prevented by the inhibition of matrix metalioproteinases or the
inhibition of mammalian reprolysin comprising administering prodrugs of compounds of the
formula I. Compounds of formula | having free amino, amido, hydroxy, sulfonamide or carboxylic
groups can be converted into prodrugs. Prodrugs include compounds wherein an amino acid

30  residue, or a polypeptide chain of two or more (e.g., two, three or four) amino acid residues
which are covalently joined through peptide bonds to free amido, amino, hydroxy or carboxyiic

acid groups of compounds of formula I. The amino acid residues include the 20 naturally
occurring amino acids commonly designated by three letter symbols and also include, 4-
hydroxyproline, hydroxylysine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine,

35 gamma-aminobutyric acid, citrulline, homocysteine, homoserine, ornithine and methionine
sulfone. Prodrugs also include compounds wherein carbonates, carbamates, amides and alkyl
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conbi ned with agents such as TNF-a inhibitors Such as anti-TNF nonocl onal
anti bodi es anticancer agents such as endostatin and angiostatin or cytotoxic drugs such as adriamycin,

daunomycin, cis-platinum, etoposide, paclitaxel, docetaxel and alkaloids, such as vincristine
30 and antimetabolites such as methotrexate.

The compounds of the present invention may also be used in combination with
cardiovascular agents such as calcium channel blockers (such as amlodipine and nifedipine),
lipid lowering agents such as statins (such as lovastatin, atorvastatin, pravastatin and
simvastatin), adrenergics such as doxazosin and terazosin; fibrates, beta-blockers, Ace

35 inhibitors (such as captopril, lisinopril, fosinopril, enalaprii and quinapril), Angiotensin-2
receptor antagonists such as losartan and irbesartan; nitrates, CCB'’s, diuretics such as
digitalis and platelet aggregation inhibitors. The compounds of the present invention may aiso
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ket oprofen an enamat es _such as nmefenam c aci d, indonethacin,

sul i ndac, a?@&'itéﬁ‘@h asNRNIE A erd CORIR 28@9Hthy | but azone, salicyl ates such as
aspi rin, sCOX- 2 i nithelwomponds stibl pwsemeivemmxmha,y alsalbd asek inbsomp@etmnonthiGNS

erori coxi b ahdyg Osfuﬁrgoa;ée%t.dgﬂgésg@'(g&h @&%@; ang'ﬁé&ﬁfééﬁlém%@gs such a

chondr osani n entn - roce rel ease
i nhi bitors, dEeORY. ¢aRaggenilstopa. q_OTI’W"ﬂe TQ_C?BOME'QQHE"SS‘-"E@? FHW’HP‘FOW%QO“%S”% nase

|h nh: bi tors legémewmenﬁmm}saerucm besagyiiRe aﬁdlfé%_?_@ﬁmepaﬁédhslqs-hﬁmltrdﬁeraw t
aluronic acl.ds suc n nvi s re en
" ma@“ biprs sU 'éaiégayqnﬁg@ g ,Lp%ﬂbq%tsl 1 amm% reuptek a RIERL W%&L?tésg%ﬂ.sg S

i nvention g i'cancer  agen
endost atfion aYichtingrgoanistsatNKa! ihibitoys, slopanine dganists @miclhm@@ma@fmeawdmﬁ”c oxide

daunonyci n, Lhifade) ArdNBRE-ARRGHRES! Qfugs Pachi b X@InepdINC edcAne! CORG atHisib@l ds,
such as vincristij Eﬁ%%%’ﬁ?giyﬂ\']gtg“ nmet abol ites such as nethotrexate. The

conpounds ofPT3AFAL tion may al so be used in combination wth
car di ovascul ar ageéwet ®mpouitisas thalpcisamh ioteatiome may laiso keer gse@dsinctombpdation with pi ne

and ni f edi piaehnorodid PAddntsOWRIH Y AAGHER, Sat6BxiRRe, Sﬁé&f‘oﬂ%néskﬁcho%ax and
| ovastatin, at or vastatin, pravastatin and sinvastatin), adrenergics such

as doxaz$si iMEWACSUBRTESSERY agents sychap EK-50 8RB BHer s, Ace 35 i nhibitors
(such as capt opr |1rhe cbingoumap of the préssit inagation mayeaisl mprsedi inaooshbinetion ayith iabénts

Angi ot ensi n- the %%é?{t o"?‘%%qgtﬁ}ysé §ea§éf’sct'lﬂcf’ﬁsaé Pbe! A\t/%hlﬂt'a sfepcﬁosa"l’sr E@crﬂ as

nitrates, |Ts an l"'at el et ag ation

i nhi bitors. ffph@smﬁ@ﬁmmlom bwéswd@séhqespm%ﬁw @ﬁclwa?fh%ﬁog% W@ﬁ@%mw?‘ﬁs
PCT/ 1B01/ Oﬁ%&éh as3 Brai@pume CymBatberiietial sGdh 8k t Sairdtéral CaliutrbluBigd opeesRf i ti ve
agents syc LIS, Zid | r

urg arfarid, ac%g?rgges% rBts sn.ﬁg #é)&)?enlaélpeellor? %iln%a%cp ?Atﬂg}np _gﬁ'u%gtpér{e Qﬁaégggté *.IB‘[ he
present i nv@ﬁtzafowkM§n<thfélub@t @B@@aﬁﬁe’t&i@hﬂiZPratSPWS\Ki'QM*Pnst r oke t reat ment
agents such as Nfpe cNHE(Lun%s aﬂﬁ'e &Q%nﬁnmmgﬁév Sdode @eJ o OB WS agéntd he

t t t h
PheT dopr eos st S petmni Bo frliRRnph o8 TEmobaiski ot Srroms syl romioi o
deprenyl , candachopaiastned cgréibiotite psuvhnes rtetzspdios,  anfifumigsls ssushchs adotnirogzolei r ol e,
per gol i dZ% anficordk, mm%r%ﬁm%/ggt rﬁapbgwp,hﬁ,@g@ such as selegiline and

rasagiline, catec sferase_ inhibitors such as tol capone, A-2
i nhi bi tor.s, doparﬁ'&?@?‘@?}b‘f’ﬁféh? PIR$S5F PYnlon RACASOAR U560 ché’f“g‘”at"’“‘ with agents

for the treatment of diabetes such as insulin, including human or humanized insulin and

inhaled insulin, aldose reductase inhibitors, sorbitol dehydrogenase inhibitors, antidiabetic

agents such as biguanides such as metformin; glitazones, glycosidase inhibitors such as
30 acarbose, sulfonylureas such as glimepiride and glipizide; and thiazolidinediones such as

pioglitazone, rosiglitazone and trogliazone. Preferred combinations are useful for treating the

side effects of diabetes such as retinopathy, nephropathy and neuropathy, preferably

retinopathy.

Detailed Description of the Invention

35 The following reaction Schemes iliustrate the preparation of the compounds of the
present invention. Unless otherwise indicated each of X, Y, Z, G, R', R%, R%, R, R°, R, R/,
R R°, R, R", R R® R" R" R'™ R" R" R" R® R* and R¥in the reaction Schemes
and the discussion that follows is defined as above.



10 Nicotine agonists, NK-1 inhibitors, dopam ne agonists and inhibitors of
neuronal nitric oxide synthase) and anti-Al zheiner's drugs such as
donepezi Iwovas47she, COX-2 inhibitors, propentofylline orpPariBiyfooysate. The
conpounds of the present invention nmagsal so be used in conbination with

ost eoporosi s agents such as rol oxi fene, drol oxifene, |asofoxifene or
fosomax and 15 i nmunosuppressant agents such as FK-506 and rapamnycin. The
conpounds of the present invention may al so be used in conbination with
agents for the treatnent of respiratory di seases such as PDE-1V
inhibitors, steroidals such as fluticasone, triantinol one, budesoni de,
budesoni de and becl onet hasone, anti cho§gmEnghcs such as ipratropium
synpat hom netics such as sal neterol, albuterol and Xopenex, 20

decongest ants such as fexof enadi neNori#Fne and cetirizine; |eukotriene
ant agoni sts such as zafirlukast and note] ukast; and mast cell stabilizers
such as zileuton. The conpounds of the present invention may al so be used
in combination with agents for e t?equp@t of sKin disorders such as
tretinoin, isotretinoin, steroids su as cortison and nonet asone,
antibiotics such as tetracycling, i #Nihgal s suchjas clotrinmazole, 25

m conazol e and fl uconazol e and {nhibitors. The conpounds of the
present invention may al so be us chrrbi nati o, with agents for the
treatnment of diabetes such as insulir@ including hliman or hunmani zed insulin
and inhaled insulin, aldose reductase inhibitorssorbitol dehydrogenase
inhibitors, antidiabetic agents such as |bi guani des such as netform n;
glitazones, glycosidase inhibitors such gs 30 acarbose, sul fonyl ureas such
as glinmepiride and gli pi zi de; and hi azolyi di nedi orges such as pioglitazone,
rosiglitazone and trogliazone. Preferred gorbgnations are useful for
treating the side effects of dia ete sutch as retilnopat hy, nephropathy and
neur opat hy, preferably retinopathy. ¥ed scliption of the Invention
35 The follow ng reaction Schenes |il | ugkrate preparation of the
conpounds of the present inventiom. | 8ss of,herw|se indicated each of X
Y, Z, G R, R, R3, R4, R5, R6, R7, R8, RO,LR10, (R11, R12, R13, R14, RI15,
R16, R17, R18, R19, R20, R21 and 2 in the react on Schenes and the

di scussion that follows is defined—-as above. WO 02734753 PCT/ 1B01/ 01986
-33 SCHEME | HzN -X-Y-Z-G 0 X-Y-Z-G Ll»-l ZzHVI 0 ---[XYZG HO L

0 X-Y-Z2-G
L1
L2 A
0
I
H 0O X-Y-Z-G
N
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PCT/ 1B01/ 01986
OOIlllo
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OX-Y-Z-G0==< NN A HO W 02/34753
-34 SCHEME 2 H2N-X-Y-Z-G 0 X-Y-Z-GL NH L2 HL OV
X-Y-2-G WORB4UISN Ro H LZHR2 p NO L3 O X-Y-Z-G p RRIDIBa/oNSs 2 R12

SCHEME 2
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Illo

HO X-Y-Z-G O- NA H 0 W0);92/ 34753 PCT/ 1B01/ 01986
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-35 SCHEME 3



NOZ X-L7 X N2 X-Y-Z-G DIl H2N X-Y-Z-G WD 02/ 34753 PCT/ 1B01/ 01986 - 36
Schene | refers to the preparation of conpounds of the fornula I. Referring
t o Schemavo ©2/3¢963rpounds of fornula |, wherein the heterocpcl/iroiniysg " A" has
the formulae a-n (i.e., a conpound oksthe fornulae |a-In, respectively):
X-Y-Z-G X-Y-Z-G X-Y¥-Z-Gl a 01 Ol OHNRRSHFNRM HONRAEI NR8 N ::
< RBO(NR3 63 OC<NR HZ, RRNRHRZRIaRRIb5RIc O1R
HOX-Y-Z-GX-Y-Z-GX-Y-Z-G O'O | ORs HOM 9 NON ~N~RO HN O NJLN
o~ NN" 10 O&( NRO( R11 " O&( FR HORIORId; HO1 R2 Rlo N6 R
RLR R RIf XVY-Z-Gi-Y-Z-Gi-Y-Z-G. HOSOH ONSO 2 R4 HO N S02
2 4 N3 N%O=< RO=< RO=( RB3HEMESRs NR7 HORL R2 Ig. RL R2 R5
RR2RE RE X-Y-Z-G X-Y-Z-G 11 11 X-Y-Z-GR R0 13 13 HONR R10 |

NONRR O=( NNRBO<R NRS (R N6 HORRLRZ N2 R6 HO
. HO1RR5 |k RII; 4NgT—*x—L X

Py

NO;—X—Y—z—G VIl

H,N——X—Y—2—G



X-Y-Z-G X-Y-Z-G HO OHOI O NN N-JI N-~O< NRs and O=( N-Rs N
S22 N5HOImHOIn can be prepared by reacting a conpound of the

formul ae WO ba34riidn, respectively: WO 02/ 34753 PCT/ 1B01/ 01P8BHIBHBTISK- Y- Z- G
X-Y-Z-G X-Y-Z-G 01 Op( ORA RB L N324LNRALONOSRIRIR L 21L2
Rs L2 R 56 ORRIlla; ORR R RS IIIb; R R RR 11llc - X-Y-Z-G X Y-Z-G

X-Y-Z2-G rr'O ONN~ONF '~ ,RR I ORR LNR LNR L'" ONNNR" L2 L2 10 2
RIOp RoRIlIld OR, RR,RIlle L RR ORL RR RS IIIf X-Y-Z-G X-Y-Z-G
X-Y-Z-G|l 4 0 NSp 4 p NSO2 R3 L1 ON SO0O2 R4 L1 2 RRBL1 R Rs L2 R31L2
Rs L2 R 2 Os R Jlig, R R5I1Ilh RR R RIIli ;_ X-Y-Z-
X-Y-Z-G X Y-Z-G | %‘ﬂe Jﬂ?fe?szm 05 REEPERAN S GO RLES B ol 'mﬁ%‘?rﬁé‘%?§géemi Rs
LNRa 1, compounds of formula I, wherein the heterocyclic ring “A” has the formulae a-n (i.e., a
compound of the formulae la-In, respectively):
X-Y-2-G
1§< ‘JQQNW
N N
. H o Im H 0 4 n -

can be prepared by reacting a compound of the formuiae Hia-llin, respectively:



R7T L2 RT R L2 RS2 Rs O1IRR 5 R RLIIIj] ORIRRRS IIlk RRIINI ; X-Y-Z-G
X-Y-Z-GA Ol p L, -" LINSOand ON2 "NRO 2 NRO L 2 HML Opp
[l n whevedn2/84758nd L2 are | eaving groups such as al koxy, POT/@0nadsey

met hoxy, ethoxy or benzyl oxy, nore pieferably nmethoxy or ethoxy, wth a
urea of formula Il (i.e., HZN(CO-NH2) in the 5 presence of a suitable
base in a polar solvent. Suitable bases include al koxi de bases, such as

sodi um net hoxi de, sodi um et hoxi de, or potassiumtert-butoxide, preferably
sodi um et hoxi de. Suitable solvents include tetrahydrofuran,

di et hyl f ormam de, or al cohols (such as ethanol), prefer .o

t et rahydrof uran or givieghyl f or mam de. XT&Caf or esai d reacti § )éi s conduct ed

/ 14301/ 01986 -38 tenperature of about] 20R‘to about 90C,

pr ef erabl y about: oRabout 80 f,or° me period (of nutes to
about 8 hours. gng of for rtul 31111, respe an be
prepared by reagéd Rcorrpounq_z pfe | Va- | VI 2 pegfi Rely: X-Y-Z-G

X-Y-Z-G X-Y-7-G O®4 % (N OR4 0 004 NRz HR/ La/MFe
Zz60RSRZIVe L3 RIMva; Lo R LIK L R2 IWR, 'R X- Wkz- G
X-Y-Z-G X-Y-Z-G 01 01 Os L ONNRILOVN_ RO LLIONANRRIL Lz HR'

HR' L2 HR 06 0L3 RIOIVd ; L 2 LO2RIV ;
X-Y-Z-G 9('&'%

R' ni ;

Lt N"< and
9
_N—R
L2 SO,

o liim lin ;

S}

wherein L' and L? are leaving groups such as alkoxy, preferably methoxy, ethoxy or benzyloxy,
more preferably methoxy or ethoxy, with a urea of formula Y (i.e., HN-(CO)-NH,) in the
5  presence of a suitable base in a polar solvent. Suitable bases include alkoxide bases, such as
sodium methoxide, sodium ethoxide, or potassium terf-butoxide, preferably sodium ethoxide.
Suitable solvents include tetrahydrofuran, dimethylformamide, or alcohols (such as ethanol),
preferably tetrahydrofuran or dimethylformamide. The aforesaid reaction is conducted at a



L3R R21IVe,; L3 ~RXY-Z-GX-Y-Z-G X-Y-Z-GOIl 4 SORON"'S02 4 O

NSOz RA L1 NzRs 1LRLRL2ZHRI ZHRILZHG6R/ zL6 OL3RIVg,;
03 SROABEMBR RLRZIVh R R IVI XY-Z-G X-Y-Z-CGCT/Bi01019%6Y- Z- G ON
RRIS ONRA RBORI1IRoLRRS L R3¥@L NRR7T L 2 OHR7 Lz H2 LZ HR6 and

RER R6 OL3R IV OR IW L3i R IVI L3 R1IRR 5 wherein L' and L2
are | eaving groups such as al koxy, preferably nmethoxy, ethoxy or benzyl oxy,
nore preferably nmethoxy or ethoxy and wherein L3 is a suitable |eaving
group, such as halo, para- tonIsquononxy (OTs), or nethylsulfonyloxy

(Ovs), preferably hal o, suc | e bas |n a
pol ar sol ventfamp%yiufea?fl 3(—?°5ta°50e§ t‘? ﬂ?ﬂ“ﬂa% C Bfﬁf%f%?yyabam :Lhoeg,t? §H g

tri et hyl am ngeriobftedputdumihated © sbagéshouracl ude a strongly basic
macro-reticular rgs a e 400
(hydroxide form. Eéﬁﬁ?a%FQSJ(%¥@§?gﬁ%ﬁtpﬁdggﬁglo%gfﬁg Eexﬁ% ? gagﬁgferably
et hanol . Thecoerrssaifaimelas Mar¥hresaestivad: conduct ed at a tenperature of about
-10 C to about 50 C, preferably about 20 C, for a period ofy-about 6 to
about 36 hours. WO 02434353 PCT/ 1B01/ 01986.7.g 39 A comnpoun f _fornul ae
[Timllan, respectigbl can be prepared[b% reacting a of

formul ae | Vm | Vn,! Npeeti vel y: X-Y-Z@ -G O O6b LL A -4 9 LN

-\ RONL zHN ,zX 04380 2 and OU- , | Vm | Vn auyerei is a
suitabl e | eaving-g 8“ A th a swtabl tha egd n a pol ar §ol ®accordi ng
to L R' IVa; R v L INge Ve

2 ;

and

wherein L' and L® are leaving groups such as alkoxy, preferably m'ethoxy, ethoxy or benzyloxy,
more preferably methoxy or ethoxy and wherein L® is a suitable leaving group, such as halo,
para-tolylsulfonyloxy (OTs), or methylsulfonyloxy (OMs), preferably halo, such as bromo or
iodo, with a suitable base in a polar solvent. Suitable bases include tertiary amines, such as
10  triethylamine. Other suitable bases inciude a strongly basic macro-reticular resin or gel type
resin, such as Amberlyst 400% resin (hydroxide form). Suitable solvents include alcoholic
solvents, preferably ethanol. The aforesaid reaction can be conducted at a temperature of
about -10 °C to about 50 °C, preferably about 20 °C, for a period of about 6 to about 36 hours.



5 nmet hods anal ogous to the preparation of the conpounds of formnul ae
I1la-1111 in the foregoing paragraph. Suitable |eaving groups of the
fornmul a MBoobmed7edle hal o, para-tolylsul fonyl oxy (OIs), orPawEiBMloseset onyl oxy
(OMs). Preferably L3 is halo, such asgchloro. The aforesaid reaction can
be conducted at a tenperature of about OC to about 50C, preferably about 20
C, for a period of about 1 hour to about 4 hours. Suitable solvents

i ncl ude tetrahydrofuran, 10 dinethylfornmam de and al cohol. A conpound of
formul ae |1 Va-1Vi, respectively, can be prepared by reacting a conpound of

formula VI with a conpound of general fornmula L3-( A )-l4 (i.e., a

conpound of for mAf &M D‘?/Pff°r|”é’%ﬁé@?’ﬁl?erle§99°“v ﬁ’o"‘a& PEePE dg’ylfé?\c{%@a LRgLRG6
3 R3 3 R7 Lébnmpoltidd fdrmRaé IMRi-IWlarebbecivelR Vb R RZ R5 R6 Vc 15 RO Rs 0 Lq
Os Lg-~-NR11 L~ -RS NRL3 RIOL3L1jRI1I Rl 2R5 R§\J3321_ R11 vd R1 2 R10

Ve RVf RRy 4Lg SOKYS& R4 L S2 RB z Ra R3 IL L3 6 and L3 R7
R6R %R Vg ; RL RoRS ¥h RRZ R5 R Vi WO 02/ 34753! PG/ 1B01/ 01986 - 40

wherein each of L3 h44i s a suitable |eaving 91 , ug% as hal o,
par a- tol yl sul f onyl oxy X(OT8)=Ror net hyl sul f onyl oxy W™ Preferably L3 is
hal o, such as brom2Z—hlHoro or i odo. ggqef er abl yLL (S l oro or fluoro.

Optionally, the aforenenti8Red reaction may be condﬁhf d Pn the presence
of a tertiary am ne base? such as |4,N-di met hyl aniline or pyr“ ine, in the
presence 5 of a suitable solvent, such as a hydrocarbon sol ve f (benzene or
t ol uene), t etherdnydt Bfausaabioncavingighoyb.ewitr € bliabiedase The pabosaevernadcorag to

reaction 5 S nglgtﬁgl sce;[nglg)gc?f}s tg tf;[eepqu%ll:a%gr'ij Bfethg ]::on%)o%Hés gfqg;mulae la-lili in the foregoing
paragraph. Suitable leaving groups of the formula L® include halo, para-tolylsulfonyloxy (OTs),
or methylsulfonyloxy (OMs). Preferably L® is halo, such as chloro. The aforesaid reaction can
be conducted at a temperature of about 0°C to about 50°C, preferably about 20 °C, for a
period of about 1 hour to about 4 hours. Suitable solvents include tetrahydrofuran,
10  dimethylformamide and alcohol.

A compound of formulae IVa-IVi, respectively, can be prepared by reacting a

compound of formula VI with a compound of general formuia

L3 (A )-L* (V)

(i.e., a compound of formulae Va-Vi, respectively):

15

and




to about 90C, preferably about 50C to about 80C, for a tinme period of about
30 mnutes to about 6 hours. Preferably, the aforenentioned reaction is
conduct eav® n2/a415&r omat i ¢ hydrocarbon 10 sol vent, such asPOBRIBE0EISOr
toluene, in the absence of the aforengnti oned base. A conpound of formnul ae
IVj-IVI, respectively, can be prepared by reacting a conpound of formula
\ vmth a conpound of fornmula: L3-( A )-L4 (V) (i.e., a conpound of
formulae Vj-VI, respectively): R11 10 R11 10 R11 RI0 R 13 L Rs L Ra L4
Rl12 3 R5 R RaLR R2 L3 Rsand L3R V RLRR RS Vk RLR2 RS RVI 15 ~

wherein each_of L3 an 8, sU
para-tolyl sui”g%rﬁ'%eé"“ g‘l’ %'d'sl' F 9 g t%ttﬂ ?ealbﬁg Xguc?%byawﬁcor ?%’9{""""
met hods anal @Wsortraethﬂwenyu%&w@e pigraphye '?)Pé’ﬁa?%f‘l%nbr@fmt%‘é’r‘beh‘ﬁ%nds

of formul ae bMerdof) L9iOchIfS of ﬂlfoﬂg@pﬂ&aﬂ)ﬁ[r%gﬁfcﬁ@hentxeﬁﬁf re&@ibh lvhaLLBe tsnduérld iar o,
brono, or iodo. Prefera odo,

hl or r r
reacti on can'B5é&" 926“%80%83%{?{%3’5?6 8% g?%&ﬂ\?%mg?%%}gﬁtor B‘@d{n ,Ff‘ﬁ% Fe%%@%
pref erabl § abbasui2BEsolvent, sach ane hycmﬂarb@d sofenifienreng @r talusneetstratydegfusan or12

hours. ConmpoppgsieRs ¢ jn&ﬁmh@%fdrééﬁ@nk iofied réa%ﬁ&ﬁ%én\é%té{d atcaaempﬁatnreeo@aso%ﬁzdw
reacting a conpoun formula VI a co ound formula L3-( A" )-

L4
25 (i . eto abquicWipdligfarably apeit ﬁQfICaF@ aWHI% %@ﬁ@@tweq’ §fabog 30rnutes g+ W
, N R and N. Byou$6 hodrs.S02 Vm O Vn vvherel n each of L3 and L4 is a suitable

IeaV| ng group, sugh.as OT
ot hyl ult onyl oy TRAtEGY e PR reRted B Yoot B Y s rydrerstpon

descri bed0 i nselyast, Smf‘eq&eheazanenr @memm@tmgnm@éth@fafqrmmpw besga-1Vi in the
foregoi ng paragr aphcoffdh&rRbinded |\fﬁ-lmé§ﬁéca€e7)53caﬁqé Jp?é%%leglwfﬁeacﬁf?l ahal o,

such as chloro. Preferably L4 is hal 0, such as chloro. The aforesai
reaction canC‘Ef%P"“E‘bﬂfchr@?L\?dV'é{‘t“héCP@PI‘HQF&UBV‘@"bf about OC to about 80C,
preferably about OC to about 40C, L* (mr) La tinme peyiod of about 30 minutes to

about 8 hour Al ter nat,i f. fornmul ae 1Vd, We and | Vf,
respect i vel y (- Sr?or’b"Bo%‘Fé’[\;feP‘i%a%w reSpec%wé?
11

R R10

6 and

2 5
5 RPR vk
wherein each of L® and L*is a suitable leaving group, such as halo, para-tolylsulfonyloxy (OTs)
or methylsulfonyloxy (OMs), according to the methods analogous to those described in the
preparation of the compounds of formulae IVa-IVi in the foregoing paragraph. Preferably L® is
chloro, bromo, or iodo. Preferably L* is chloro, bromo, or iodo. The aforesaid reaction can be
20 conducted at a temperature of about 0°C to about 50°C, preferably about 20°C, for a time
period of about 30 minutes to about 12 hours.
Compounds of formulae IVm-IVn, respectively, can be prepared by reacting a
compound of formula VI with a compound of formula
L3-(A)-L* V)

25 (i.e., 2 compound of formulas Vm-Vn, respectively):

L4——/<O L“-—/{O
N-R

-R®
1280 L "
2 Vm o) vn

wherein each of L and L*is a suitable leaving group, such as halo, para-tolylsulfonyloxy (OTs)
or methylsulfonyloxy (OMs), according to the methods analogous to those described in the
preparation of the compounds of formulae IVa-1Vi in the foregoing paragraph. Preferably L3is



5 reacting a conmpound of forrmula VI with a conpound of fornmula ( A" )-L3
(V) (i.e., a conpound of forrmulae Vd', Ve' and Vf, respectively): N=C=0
N=C=O NvB@/83533 R' and L3 0 R Ro RVd" R RZ R o Ve' PRVIBM/ORS6RG Vf
wherein L3 is preferably halo, nost pnieferably chloro, brono, or iodo.
Optionally, the 10 aforenentioned reaction can be conducted in the
presence of a tertiary amne base in a suitable solvent. Suitable bases
i nclude N, N-di nethylaniline or pyridine. Suitable solvents include

hydr ocar bon sol vent (benzene or toluene), tetrahydrofuran or net hyl ene

chlori de, pﬁaﬁ% LAPLY GAD |%nE e'fe(?abgy?r |991§Lrob9&h éﬁ%% ’Thg%ﬁes%ﬁi REGBR N ‘BE

tol uene. The a rerrent 1 ON on1s CO uct ed nperat ure of
about 20C t ocanduied @@Gempﬁfrém@r@lgbw AKoi9tabsa @0t G Pl@erafkjbaw%@ tofagput 401G, ne

period of abQMEn%QpEMﬂQk§§m¥Q)ﬁh@ﬁém@b&ﬂ@ﬁﬁumpfEferab'y, t he
n af or enent,i oned

aforenentioned re n.is con abse

base. Alternati vg]? r”a?}(:‘;i%ﬁ%‘?ﬁ%%d%c?% %f%?l?ﬁjbggv??ﬁﬂ'gﬁ&es?wvel 8a§1pb&ﬁ’?p\7§d§’ can
be preparzd tmyctmga(cbmmnaofdomptauﬂhdnthﬂcq‘nmommﬁfddhulmth a conmpound of formula
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preferably aromatic hydrocarbon solvent, such as benzene or toluene. The aforementioned

reaction is conducted at a temperature of about 20°C to about 90°C, preferably about 50°C to
15  about 80°C, for a time period of about 30 minutes to about 6 hours. Preferably, the
aforementioned reaction is conducted in the absence of any aforementioned base.
Alternatively, compounds of formulae IVm and IVn, respectively, can be prepared by
reacting 2 compound of formula VI with a compound of formula
(A)-LP (V)

20  (i.e., a compound of formulae Vm’ and Vn’, respectively):

)
and SJ—LN=C=O
L

vn'

L:—S0;-N=C=0
vm'
wherein L* is preferably halo, most preferably chloro. The aforementioned reaction can be
conducted optionally in the presence of a tertiary amine base in a suitable solvent. Suitable
bases include N,N-dimethylaniline or pyridine. Suitable solvents include a hydrocarbon solvent
25  (benzene or toluene), tetrahydrofuran or methylene chloride, preferably aromatic hydrocarbon
solvent, such as benzene or toluene. The aforesaid reaction can be conducted at a
temperature of about -10°C to about 50°C, preferably about 0°C to about 30°C, for a time
period of about 30 minutes to about 12 hours. Preferably, the aforementioned reaction is
conducted in the absence of any aforementioned base.
30 A compound of formula VI can be prepared by reacting a compound of formula HyN-
X-Y-Z-G with a compound of the formula VIL:



L GL2 1 VIl wherein L' and L2 are | eaving groups, such as nethoxy, ethoxy,
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preferably tertiary aniline bases, nost preferably N, N-dinethylaniline.
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period of about 30 m nutes to about 4CRburs. In the aforesaid reacti ons,
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such as ethanol. Preferably, the one-pot preparation is conducted in the presence of an
alkoxide base, preferably sodium methoxide or sodium ethoxide. The aforesaid one pot
preparation is conducted at a temperature of about 40°C to about 90°C, preferably about 60°C

20  to about 80°C, for a time period of about 15 minutes to about 12 hours.

The compounds of formula H,N-X-Y-Z-G are commercially available or can be made
by methods well known to those skilled in the art. Alternatively, the compounds of formula
HuN-X-Y-Z-G can be prepared as described in Scheme 3.

A compound of the formula VIl can be made by methods well known in the art such as

25 those described in PCT Patent Publication WO 98/58925 or reviewed in The Organic
Chemistry of Drug Synthesis, D. Lednicer and L. A. Mitscher, Volume 1, pages 167 to 277 and

references therein. Each of the above referenced publications and applications is hereby
incorporated by reference in its entirety.
Compounds of the formula Il are commercially available or can be made by methods
30  well known to those skilled in the art.
Scheme 2 refers to the preparation of a compound of the formula I, wherein the
heterocyclic ring “A” has the formula o, i.e., a compound of formula lo. Referring to Scheme 2,

a compound of formula lo:
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al cohol's (such as ethanol), preferably tetrahydrofuran or
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conducted at a temperature of about 0 °C to about 90 °C, preferably of about 60 °C to about

90 °C, for a period of about 1 hour to about 36 hours.
A compound of formula IVo can be preparéd by reacting 2 compound of formula VI

with the compound of formula Vo:

20 o
wherein L° is a suitable leaving group, in a suitable solvent. Suitable L® includes alkoxy or
halo, such as chioro; preferably alkoxy; more preferably methoxy or ethoxy. Optionally, the
aforesaid reaction may be conducted in the presence of a suitable tertiary amine base, such
as triethylamine, N,N-dimethylaniline, or pyridine. Suitable solvents, include hydrocarbon

25 solvents (benzene or toluene), tetrahydrofuran, or methylene chloride, preferably
tetrahydrofuran. Preferably, the aforementioned reaction is conducted in tetrahydrofuran or
dimethylformamide, in the presence of the aforementioned suitable tertiary amine base. The
aforesaid reaction may be conducted at a temperature of about 20°C to about 90°C,

preferably about 50°C to about 80°C, for a time period of about 30 minutes to about 6 hours.



VI. 5 1f the conpounds of the fornulae |IVo are not isolated, the suitable
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m nutes to about 24 hours. 10 A conpound of fornula VI can prepared by
reacting a conpound of fornmula H2ZN-X-Y- Z-Gwith a conpound of the fornula
VIl as described Schene 1. Scherre 3 refers to the preparation of conpounds

of the formula H2 - h arelnte i ates,,useful in e :
preparation of co%% gref‘%'d f"?ﬁc 2% 9RO %gprrgoémlia ?j bl Lﬁ?ésfogﬁe:ai Rﬁt o
Schenme 3, coppeEmblscapfedfartmiiteanePdeXwithort Slgtion. Jouprie fehreatk bya somwoundef a 15

compound of farmikR lyk)}elferglﬂl)l &eﬁ’aréc?ﬂ%%r@%o?ﬁ@ﬁ&ahoﬁ%%ﬁ @-éor;:bdl‘mé bt ﬂiglfé?rnblge in
the presence of a suitable acid, such ydrochloric acid, in a polar

protic sol veMt. Suitable sol vents include an alcoholic solvent, water, or
m xtures 4 hereof , if pe@bmbaiidy ofth@iohulseive reaiohiafigted, anslsueeI6 Bolvehtier thabees-esai d

t f b 100C f
o ot - abatrepoREeh Sneths mp R B Vit B S ooy Prersro LR A e O
formul a H2N- athafhok-TBe céaredas pneepsd predarbljonr ie uitablii goaducted b euemipesatufecaf mpid VI | |
wi th hydrogeg.dgspoitoR. Brre%?a%Wa%om%%y@ﬁ%béﬁt%F“‘borb‘?%'tlﬁwe%'e Hr'aﬁoutg'f'g\irégzsps' '

in the presence of a catalyst and a polar solvent. Suitable catalysts
i ncl ude a p?&’lq eliZa hPee- pl ati num cat al yst, preferably Adans catal yst (i.e.,
pl ati numoxi de) Al’corlﬂﬁd)dna@f mrmu;aavls@h baa(da@a b¢ Featthig @l combotbridads foemsie Hye-XtYs

i ncl ude an a% I|c s% efgr [ﬁ) E dé é’ﬂgtﬁb noI 25 The aforesaid
reaction can be h L’H:Dte oA ML 85t 45PAIngY ST S 20C to about 50C,
preferably about Qﬁtémefamefees to divel prepagdtiom bioaemp8dndariohibe ésmtile FANOWY-Z65, mbishs. A

conpound of I I 20,
SR oA s Aot SR A RS

conmpound of 6@%‘[19 # Schefiged €PTPOURR OfPHIMR HN-X- ﬁLF@F‘ c?ed’r'eR?Fﬁdd?Ydea Q A a

conpound1®f &dmepolied aﬂ:br&:ulaemuthza\fea:d!c(nb&;erwmﬂeeanﬁ(ulcﬁloﬁu@ygetne p&ebéricdlof a
-CH2S-, -CH20- resence of

r 021 in_the
a base in a ?)uétﬁble aICaq%jr of §Lj O\%Eﬁfcucgum @ ofeprﬁglcgs‘eoévep Sf“ﬁ%bée i%vegisk'g%d ©fRt al
hydri de basecomh%$cef@abWtew@lmﬁurbﬁ/tﬂﬁﬁeafepre&mbﬂyaaametts@bwmr@! amdioaete The
di met hyl f or magicdla redcdn’ @YY QhHiRY Ara bmpardiuFR AR YEARANE abRt 8 bR ¥

di met hyl formam de, The aforesaid 35 reaction can be conducted at a
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25 The aforesaid reaction can be conducted at a temperature of about 20°C to about 50°C,

preferably about 23°C, for a period of about 30 minutes to about 6 hours.
A compound of the formula VIII, wherein Y is oxygen, sulfur, -CH,S-, -CH,0-, >NR",

-CH,IN(R)]- or -SO,[N(R™)]-, can be prepared by reacting a compound of formula X, wherein
the group L7 is fluoro or chioro, with a compound of the formula:

30 G-Z-Y-H (IX)
wherein Y is oxygen, sulfur, -CH,S-, -CH,0-, >NRY, -CHIN(R™)}- or -SON(R")J-, in the
presence of a base in a polar aprotic solvent. Suitable bases include an alkali metal hydride
base; preferably sodium hydride. Suitable solvents include dimethylformamide,
tetrahydrofuran or 1,2-dimethoxyethane; preferably dimethylformamide. The aforesaid

35 reaction can be conducted at a temperature of about 40°C to about 140°C, preferably about
80°C to about 120°C, for about 1 hour to about 24 hours.

Alternatively, the aforesaid compound of formuia VI, wherein Y is oxygen, sulfur,



t et rabut yl ammoni um brom de, in an aromatic hydrocarbon solvent. Preferably
the solvent is 5 benzene or toluene. The aforesaid reaction can be

conduct eav@b2/aa7senper at ure of about 0C to about 120C, pre¢eiBhloysat about
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>NR14, -CH2[N(R14)]- or -SO02[ N(R14)]-, can be prepared under so called

"U man coupling"” conditions. Under such conditions, the aforesaid conmpound
of formula VIl 10 can be prepared by reacting a corrpound of formula X,
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di met hyl f or r@apb6léd ¥ formula Vill, wherein the group Y is -CH,S-. The corresponding lower oxidation
state for each compound of formula VIll, wherein the group Y is -SO,(CH,)- and -SO(CH,),-
is @ compound of formula VIIl, wherein the group Y is -S-(CH,),-, Suitable oxidizing agents
include a peroxy acid, preferably peracetic acid, or an organic peroxide, preferably m-
30  chloroperoxybenzoic acid or tert-butyl hydroperoxide. Suitable solvents include methylene
chioride or alcohol, such as ethanol. The aforesaid reaction can be conducted at a

temperature of about —10°C to about 30°C, for about 1 hour to about 8 hours.
A compound of the formula VIII, wherein Y is -O(CHy),-, -S(CHa),- or -NR”(CHZ),,-,
respectively, can be prepared by reacting a compound of the formula X, wherein the group L’
35 is L>(CH,)- and wherein the group L® is halo, such as chloro, bromo, iodo, mesyloxy (MsO),

or tosyloxy (Ts0), with a compound of formula:

G-Z-W-H (IX)



tetrahydrofuran. The aforesaid reaction can be conducted at a tenperature
of about 23C to 5 about 80C, preferably about 20C to about 50C, for about
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-CH=CH or - C=C, can be prepared by, reacting a conpound of formula X,
wherein the group L7 is di hydroxyborane; zinc halide, such as zinc
chloride; or trialkyl tin, such as tributyl tin, wth a conpound of the
formula: GZ-Y-L9 (I X) 10 wherein Y is >C=O -CH=CH or - C=-C; and
wherein the group L9 is hal o; preferably chloro, bromo or iodo; in the
presence of a cata g in a solvent. Suitable catalysts include a
pal | adi um or “AFERED EEQP%V‘S/§t°XY95Pe$15H’raHI YRt etespagi ey F’itbﬁa?%??”cﬁt?f)éﬁﬁ?%’@ a
pal | udi um ( OpolePdgrBithSJivent. SSiHbieabdses saiude rEnsatkalicinetdie cdrodnzeniesse, preferab\y

tet ranydr of utgg. h ek Bl gwamnﬂsarb&ratedsn?atb;;v A fie: amdfioRiasel d

reaction Can con ucte at a tenperature o
a 15 period éﬁtrab)rsimj@ran Tmmfor@&@'dam@ﬁy@n oan heogpnguctad) @ile tempereiuee aéatﬁ 28%C to

facilitated Byodk B@»cpby%%%beutzo@@%&@so@a#&abo%vma%%u@%%s i odi de or
cuprous bromde. Alternatively ound of the formula VI, wherein Y

is -C-C, can be Pr&FRod nyt“erf%&‘é‘ﬁl‘ﬂ WeESh It =6 -G % - - %=Cotf@ncien L7

}s ha: 0 or tbief)éraﬂ ey rdébt&\b%l’o%bxlpyurbl’o@fmnmé Xi \]?IGBBeln Wetdepq7¢sodm@h Mﬂﬁboﬁgne’iﬂ"rl@:
or mul a: nce e, .such a am ne
base.  pref er S8 14 &1 A1 e S RAR T3k PR ES vl 5 EomSindpbe e
Pd(PPh3)4 in a solvent. Suitable sonéﬁiLs i ncliXidde tetrahydrofuran or

di met hyl figr mapide.y ifhe-af pesql d; r eact %r%r\n/l%?é?n pﬁ% uﬁf?zﬁ’o'ﬁef&ably %hlont':

tenperature of a out 23C' to about 60C for a peri
hours. 25 A BGMBoNQI%EN thfe Preseiea | A E\/leystv\mt@rﬁqlwmv lssltab@mt@tm% H‘C‘Ud%@n be

\%epar edYby pélRaiati ongickéleaaly sy erefibly aiedis Wﬂﬁbs@ﬁmé ;bwlu&@rh ol (Bd(PPhd),).
erern ' SSm%‘EFeﬁ?’veRt% mc%ﬂg tolue%n\é" %epra}?yfﬁro :a%e%n% ?rgug{'m Ql@&ﬁ(&l@ﬁﬁ)lillrdg to

about 50 psi resence
Preferably tMhee ﬁaﬂesa@rqamooatarawmndw@edma Itﬁmhecawradfs@ot;@?@m ablatr 10 0%4l, for a

Sui t abl e150! y&tor dvdel Heur mbbarmlho% @&éwrkaﬁsr%tc%%e f&hl%t&fwﬁ&?:&éééné@&ﬂ I on

can be conducted 30 at a te ture of about 20C to about for about

1 hour to abBGPPPILSTHoTHR a5 CHRHS (ATIFE OhFUPFAYE PFOBYGRl ae X and I X (i .
conpounds of the Atermibvely a@oirpd&ridlof tBeZerm\ﬁéHlll Qhereint i¥~E9)-, aa"neaeeiréda&rd by

comer e a4 encly FiEiEl REND S8 SRR UERR Bl ELRCS

known to thoSe SR e co

are basi ¢ i nagaRAYEd othefosagaibl e of form ng a 35 wide variety of different
salts w pd various inorganic and orgaaigy aci ¢y Al though such salts nust
be pharmaceutltgall accep table for admnistration to animals, it is often

desirabl e i n™ B &55F°L¥ f’ 02 i%RP% | 4P 7S s Biplkylamine bass qiserably tigieyiamireranda
fromthe reapdledommcatelyste msfebWOPOPFB4/ 53 BPCHIAN1/ 08 Be sdlvents include

phar maceut i C@kr&%d%ﬂﬁ&p%m §aidand TEQEJ??{&JEPL%%%E%”XE{ tbet&ﬁdti ?etgtngtr aback

If
to the free base oun %)ﬁlytrea t ment i ne reagen
subsequent | yteE‘tBﬁr\?é‘r"% 0 qt?@“th? toga\s 69°€ fer a pead ﬁfe?@e‘{{hht@abQLW‘ab@eﬁpt abl e acid

addi tionzsalt. Tha aipdudel thk bl Vi, Gherbiey BASEH,(CH,).-, can be prepared by
reacting the aforementioned compound of the formula VHI, wherein Y is -CH=CH- or -C=C-,
with hydrogen gas, at ambient pressure to about 50 psi, in the presence of a palladium
catalyst in a solvent. Preferably the palladium catalyst is palladium adsorbed on charcoal.
Suitable solvents include methanol or ethyl acetate. The aforesaid reaction can be conducted

30  at atemperature of about 20°C to about 50°C, for about 1 hour to about 24 hours.
Compounds of the formulae X and IX (i.e., compounds of the formulae G-Z-Y-H, G-Z-
W-H, or G-Z-Y-Lg) are either commercially available or are well known and can be prepared

by methads known to those skilled in the art.

The compounds of the formula I, which are basic in nature, are capable of forming a
35  wide variety of different salts with various inorganic and organic acids. Although such salts
must be pharmaceutically acceptable for administration to animals, it is often desirable in
practice to initially isolate a compound of the formula | from the reaction mixture as a



conpounds of this invention are readily prepared by treating the base
conpound with a 5 substantially equival ent anount of the chosen m neral or
or gani ¢ axdd2/s415:mn aqueous solvent nediumor in a suitabPer/mBganss sol vent
such as nethanol or ethanol. Upon cargful evaporation of the solvent, the
desired solid salt is obtained. The acids which are used to prepare the
pharmaceutical ly acceptable acid addition salts of the base conpounds of
this invention are those which formnon-toxic acid addition 10 salts,
i.e., salts containing pharnacologically acceptable ani ons, such as
BKS;BEQ!{ ce)r Ior%%zairm eunﬁ%& Lﬁa%cgptatn%/ 5?I nodd ther? gEntD gtcoﬁl&e?t tp tteratga%k ?o tha frseglbfag%
tartrate, orcorﬂjp@talﬂtbmteetmegwm ameeﬂl@lmerm@@at end Sfugmpenﬂe cown@mgﬁeélase toa

saccharate, Jhahzeaitaly ”@&:E@Q@§ LHcfdo Baditnasuk. pameab@d [dddiBen salts of the base
1, 1" - net hyl ene- bi nds of

Che Tomt o DS ahngh, Sl S8 B, PR DRBErEd by ﬁfgﬁ@gcfgﬁiﬁﬁ% POy base
sal t s w fh \sdbstantisllypqaivaiend @mogited Heychasapapiterbl & ocganicaasil. in Bx aggsoes s@fensuch

salts incl lr'r‘?@%hu?rh%r EH léagl!ntaﬂfgt&ban%r s@@éﬁ@lshaﬁag%étﬁbnﬁpbﬁleﬂé%lt S UREH careful
particul arly, These salts are all prepared

pot.a
by conventi (?H%ﬁma?‘%ﬂfﬁi‘%%‘?”t FrEegis Bﬁi" %l?é?dvvm ch are used as reagents
to prepare the pliaeraidewhict ald yseddo:e;ﬂpaxbltbe bresmasalitatly afce@bit kici dddiient i on

are those whp fftﬁ’(f H%é%o&rrhgﬁﬂa% P EREinTeHib rﬁa?@' th&etﬂﬁchht%Fn‘?hgrgQ%E%'&bQﬁgntl&h‘:' dic

COFYDOUI’ldS (0} or nmu ese non-toxic base salts inclu 0ose derive
from sudf SRS ke REBYiCCARINPI RPeERCARYE!E ACFIRRDIS dNigRliSYRR 3p ovdeshieride:
cal ci um and npegieside/Ryd@idgide, nltfts Suititd dristifdie, @ABIPhteldR afltl PRARDRAe, Riretbtecat | NY

Lhe corr eSpondlog,ael &1 QROYOTa: U ikl AMEMS Aokl a0 600 0L (e

desired pharnacdlo icald e ca i ons and then Vapoya I'ng the

resul ting s@lawbﬁr@te b@ﬂzeaty,ﬁ@etéanepwl@ﬂ@te &bt pamerie b er.édua@mylpn%bmtydroxy-&

Al ternativelwy htﬁc}afgg]egaﬁgl ts may al so be prepared by m xi ng | ower al kanolic
d.the desired alkali, netal al kOXI de

solutlo of aC|d|c co unds a

ogot hotBand 1 horT M-SR IR Lo o Ras MRS S BEG BPR 1 B Ry HESEREE Pho
sanme nmanner fasingdbey slts With earbbephaceselogistligiacieptabietcaiians. Hxemmdidastaf eghahits
eaction e BEElfs Mk AR O SkaihDof Hog LB AR R SOBuA ena
the conpound8e¥urt §eliul thse C?P”St ﬁélﬁ” RhPPRFaYRRYCEATVREPTS) techRigyRsablne @&F‘t‘@y
(herei naft elbasﬁsmldheafre userichst reagesitstth prepargnce pieismadeutidagy ficesené baseveand bon) to

Homonst 231 o i Oeh Shd ARES Blen TR Blc BEEY S X SAnEErer SRR Dd

dermnstrate elr iveness for tr aracteri zed by
met al | opr ot éPHeREdaef fFmlg § s TReReWRPNHgXie hase ﬁ%ﬂsl Bolgey thope \detived feamd sigh vi vo

assay test Sphé?@a@c‘%g'-i‘laiﬁgcoeﬁﬂléggtﬂdnglagggdlum‘l tasMMRw Rar@¥Sar¥MRa su§rﬁ| getive
i nhibitors ﬁ,sn beltl denti f ﬁ/ cﬁ@ﬁemtﬁ@ e in |($| tocﬂfjs of t §,sent :
i nvention tHFoUgH t A& ‘Rﬁ\sfﬂy ti’ef PIEPRSE B L ting: th, FormaRpe Ry g, & Cb&?”&}&u'é%d”' ect i ng
t hose agent gquegis solidP- tANNNRG Xie Adwirbd tphermac@d@icallptacosptabfe EiOnO NG et er
and pot e5cy e@polRGtnk RaDIADDIEM to dryness, preferably under reduced pressure.
Alternatively, these salts may also be prepared by mixing tower alkanolic solutions of

the acidic compounds and the desired alkali metal alkoxide together and then evaporating the

resulting solution to dryness in the same manner as before. In either case, stoichiometric

quantities of reagents are preferably employed in order to ensure completeness of reaction

30  and maximum product yields.
BIOLOGICAL ASSAYS

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

(hereinafter also referred to as the compounds of the present invention) to inhibit
metalloproteinases or mammalian reprolysins and, consequently, demonstrate their

35 effectiveness for treating diseases characterized by metalloproteinase activity is shown by the
following in vitro and in vivo assay tests.



5 where MWP-X refers to one or nore other MW s. Non-sel ective col |l agenase
i nhibitors as used herein, unless otherw se nentioned, refer to agents

whi ch exiw®n2/34785s than a 100 fold selectivity for the inhpChiBA1OMST MVP-13
enzynme activity over MVP-X enzyne aciygvity or a potency of nore than 100nM
as defined by the 1C50 results fromthe MW-1 3/ MWP-X fl uorescence assays
descri bed below. 10 The ability of collagenase inhibitors to inhibit

col | agenase activity is well known in the art. The degree of inhibition of
a particular MW for several conmpounds has been well docunented in the art
and those skilled in the art will know how to normalize different assay
results to those assays reported her MME AssgYs { o] | owi ng assays my be used
to identify matriymreinéddpeatbitoasen be rihtfied by screebig trehintibitbisar trefprédentan
Gol | agenase gn%orh %hr LPW M%Wﬂe&%ﬂ&e gs%!ayzsat%gé}%ﬁg" bél§w %ﬁ& EM@:?lﬁéitrﬁW%é Qgents

trypsin. The ano a enase- 1
but a typi caith MEHR-139WME Qh"?'q*?é ‘@@Ifaﬁt@@\johlj)or%tgﬁ?‘erBn‘bp‘?t?%%ﬁ lgss har 19tM.gg of
col | agenase. wmeMMBtnséfé}swwleeﬂhbragmemmp’are i ncubated at roomtenperature

for 10 mnutesthen five f n
trypsin inhibitor Niog s%l%‘:ctl'ée Co"%”@t 4%@%?&?’ ?%drﬂrﬁ &M‘?\%Qﬁ\ ﬁJOP %Q?}s(é?%?e
made up in ditaregentsl whidhf expibidesatignten €9 @id| sptesiyity ipsitheginbibitiont ¢f| MMKi1 8 gnaEgene:
10 MM - - --- > adtkly G mvP=x e:?zyﬂa@ aBMty ora potenc} onng than- 100nit 8- dbfhe@ My the ICso

Twenty-five mcrollt ncentration added in triplicate
L opr 1 atasladia g PRl BT TR bt ctsttted SBefla T 1
concentrafi on of iThéetitt dicollagérasdighibitofs: td indibit mllama@facé\nty is2! ekelntin e atf

enzyne and S#Péﬁég@éeeof inPRibl bf\/aepa?t%[]l%rr AMP f&res@\?e}‘ér%omﬁ&naéﬁﬁus%ér%én &Eﬁneﬁﬁ‘éd up
in wells Dr-D12 "and negative no. i nhi bltor % e set

on
in wells Di-ehe %P'Pdafﬁ%??%@edl'” ”? %ﬂW"h'E’E’§Y Roy t?ﬁ%mﬁbzﬁrﬂﬁeé?ﬁhaséé‘/ Gpu &
added to appasfys ebértadeleted. The fol@vingnasedysfmayde upédioadenfiy nmtnxc:mﬁmilembteaaseon of
col | agenase Ir@bﬁg} assay is 60 ng/m . Substrate
( DNP- Pr o- Cha %/s(l\/b) Hi s- Al a- Lys( NVA) - NH2) IS rrade as a 5 MM 30 stock
in dinet hfjlsulfom de and t hdphibitionpildumen Ogll g el puf fer. The assay

is initiated by HP-@maéldeoFrb@&t%na‘é@ndse ssUEaﬁ/étad Q/ltrﬁ)‘ﬂ‘glps\he|ﬂ1e anobrlﬂebf iyggirdfsl uor
plate to give a final coné%é]rat on o uor e

: S A I
excitation, A2BHFHHERLYP agemaseaih Q(P'C? [§RalIof Uagrdhe é"r‘{‘gé?' 20 M
interval s. Ther A8%:3Yf tdiadenaddu The thymdin aho ethab@riesra tintuisatan dt hooan teyipérstate farssay

time of 3 ho"‘lr)mnnuﬁes't:rlxelr%%rf(\?s%%%ggesé/ %OS n%/ﬁljngw ?15&?8%694 t%g ﬁﬂhlfo?c;r .s%‘abéh the

bl ank and col 'agenase cont al ni n

determi nd®ions i ssémbﬁ%{g@dﬁ) (10A1M)|qfr§!hlbktﬂrﬁ1@fetm?é§ U@ﬁ"di}m%i@ésu Xsig@ad thep giad ( at
| east five f okify @Y odifteschérdik) and that is on a linear part of the curve
(usually around /34753 P llBO / 1986 120 tes) is chosen to
determ ne | C50 v!ﬁﬂ@’é""‘l’ﬁe 12D eMs17re *Ms éd?"ég """ for each conpound
at each concéanentgfiveomicaligrstdiesa omactan&stxoanethsruhﬂdeam tepllcénemmplmria@@vem ofut e
data. Data i SoslQf Fn%%ﬂagl %5&9' bﬂhteqrnapgdae&mamt bR wrsbe/oacpmm%n after

(i nhibitor quorescenc uorescence of | | agenase al one x
100). |1 C3D s agditioni eppymerred swiqssﬁtr—t Resitvs serir's erpas: Bcrmh'b'mf) are set up in wells

D7-D12 and negative controls (no enzyme, no inhibitors) are set in wells D1-D6.

Collagenase-1 is diluted to 240 ng/m! and 25 pl is then added to appropriate welis of the
microfluor plate. Final concentration of collagenase in the assay is 60 ng/ml.
Substrate (DNP-Pro-Cha-Gly-Cys(Me)-His-Ala-Lys(NMA)-NH,) is made as a 5 mM
30  stock in dimethylsulfoxide and then diluted to 20 uM in assay buffer. The assay is initiated by the
addition of 50 pl substrate per well of the microfluor plate to give a final concentration of 10 pM.
Fluorescence readings (360 nM excitation, 460 nm emission) are taken at time 0 and
then at 20 minute intervals. The assay is conducted at room temperature with a typical assay
time of 3 hours
35 Fluorescence versus time is then plotted for both the blank and collagenase containing
samples (data from triplicate determinations is averaged). A time point that provides a good
signal (at least five fold over the blank) and that is on a linear part of the curve (usually around



5 inhibitor that gives a signal that is 50%of the control. If 1C50 s are
reported to be less than 0.03 Mthen the inhibitors are assayed at
concentravoonst76d 0.3 M 0.03 pMand 0.003 IN. Inhibitionrof/1ERloatscnase
(MWP-2) Human reconbi nant 72 kD gel atyognase (MWP-2, gel atinase A) is
activated for 16-18 10 hours with 1nmM p-am nophenyl -nercuric acetate (from
a freshly prepared 100 nMstock in 0.2 N NaOH) at 4C, rocking gently. 10
nmM di met hyl sul f oxi de stock solutions of inhibitors are diluted serially in
assay buffer (50 MM TRI'S, pH 7.5, 200 nM NaCl, 5 mM Cad 2, pM ZnCl2 and

0.02% BRI J- 3 ng.t fol | ow
M---> 12 Nﬁzo (m ge gts ﬁk\ﬁs)e)\ gﬁer B Ii‘alf"?ﬁﬁ %efo ?“i‘%'ﬁ‘ Susgclf gsapb FM( for eac;'h
necessary f olcbmpiung at reach emnentreiidheane these nélvdsranersigttragten from |tfrm1219| mloutte data.

concentrati ongdf RfpiR8S Bs qurﬂsn&%qcé\frﬁmp%fsw BB EbritrH) (%ﬁ@ﬁbrara&@yoen@d.hdéaf pyeach
concentratlon IS then added to

t
bot Loy mltrgscbttarof foiggnass alone Reldbf E“%E@a@fg’v@\"ﬁ%° Sng Gepeghtation, i
concent r abi oﬁrﬁxibijcﬁrtrianbi/ésiatsignalamwstm% af theabritronf a further 20 1:4 dilution

(i.e. 30 pM---- e rere oﬁe@to%e%%fhan(iasa\ﬂ%%n ft rla %SQ Qtpéﬁ (no
R TArERe gy

enzyme, no inhibito positive enzyne cont ro
i nhi bi tor) arcéncaht@ctjorproéﬁémb"do Q?nuM?fi‘d $B003edt e. Activated enzyrre | S d| I ut ed to

100 ng/ L in assay buffer, 25 L,nggft,owgkbeiaﬁna%d fmpt appropr| ate wells of
the mcroplate. Final enzgﬁ concentra
i

25
(0.34 nM. A five eI s @(Pﬂ@'”éi%@@’”’s& Q?FI“B?F%‘N ig ﬁﬂé’ﬁfﬁgﬁ% 16-18
(Mca- Pr 0-1D.euh651|ryquUﬂiDp&-amNoaheﬁylgnéﬂbdﬁl): abatatei(irarh @drashly aspangd 106 e stock 20 M

The assay is t of 50 L of diluted substrate yielding a
final assay COZH\(]I@%I raiﬁl on %g%é!erﬂ% substrate. At tinme zero, fluorescence

readi ng (320 exci t@tﬁ'"drﬁ'm%}gﬂsué@w@sﬂ@%) sdliongrpieihibitass pret dilited seridlysinieseayuent

30 readi ngs aLfri @KW PRSI ¥H 7is bERERAMNABIL £ MR EaEID 20N WEARSS HaW & ABRN- B
Per Septive Bio toFluor Multi-Well Plateé Reader with the gain at

90 units. Thé"° z&gsﬁﬁé‘g fﬁ'?WBPSFI%escence of the enzyme and bl ank are
plotted versus timemM-As1B@EVY-— I DEM-PO; ﬂQleF\-——BIOﬂZhLM’leaI’ part of this curve

5 chosen o P aBLeLT Ak Al 2B bTBnRYnd o5 SRl GIBE

at each dI|UtI0nIS su er trne 0|n
t hen expr essé@libider qeaeanirations floreanely gempaind racd pérfohédint eﬂchfalsm)'r e’iceglnokeatihvi ded

by fluorescentgntthioPRhdr 3R PAAYST at€ QB &la afacik@@xueu Bdomsd RicIL&DIAS
i nhi bitor concent rati on WO 02/ 3 PCT/ 1B01/019 -50 versus percent of

enzyne cont r 6F N9 TOBRSEVAHOUMEE FQPe*& Heal ‘Pf@erdfﬁﬂ?f@rﬂf F‘ﬁtbit‘ﬁr?r%?"el“?ﬁkﬂt B @ BFtherhat
gsl ves ? 20 gnal4 dilbth (i. es 35Q%af-> 8 h\ -poso.b lume--emy:srﬁmcgel) r @lblank kY &Hzyrh@ moof
trone yS| n

stronel ysi n- ir) JtOI‘ 3%‘% %%S't%g f Eﬁyman r%& 8’ %ﬁg{t@eﬂn{)ﬁ@‘m ar}e (al\s/lg/%rg’ﬁared in
p am nophenyl’fﬂph@ttet:url c acetate (froma freshly prepared 100 mM stock in 0.2
Activated enzyme is diluted to 100 ng/mL in assay buffer, 25 plL per well is added to
appropriate wells of the microplate. Final enzyme concentration in the assay is 25 ng/mL
25 (0.34 nM).
A five mM dimethylsulfoxide stock solution of substrate (Mca-Pro-Leu-Gly-Leu-Dpa-
Ala-Arg-NH,}) is diluted in assay buffer to 20 uM. The assay is initiated by addition of 50 pL of
diluted substrate yielding a final assay concentration of 10 uM substrate. At time zero,
fluorescence reading (320 excitation; 390 emission) is immediately taken anc subsequent
30 readings are taken every fifteen minutes at room temperature with a PerSeptive Biosystems
CytoFluor Multi-Well Plate Reader with the gain at 90 units.
The average value of fluorescence of the enZyme and blank are plotted versus time.
An early time point on the linear part of this curve is chosen for ICs, determinations. The zero
time point for each compound at each dilution is subtracted from the latter time point and the
35 data then expressed as percent of enzyme control (inhibitor fluorescence divided by
fluorescence of positive enzyme control x 100). Data is plotted as inhibitor concentration



NaOH) at 37C. 10 nmM di net hyl sul foxi de stock solutions of inhibitors are
diluted serially in assay buffer (50 ™M TRI'S, pH 7.5, 150 nM NaCl, 10 nM
Cadl 2 antwO03768BRI J- 35 (vol ./vol.)) using the foll ow ngPEeT/IRNM®198:0

10mvt - ->120gM - - -+ 12M---> 1. 2pM - -:50>0. 12M Further dilutions are nmade as
necessary follow ng this same schenme. A m ninmum of four inhibitor
concentrations for each conpound are performed in each assay. 25 pL of each
concentration is then added to triplicate wells of a black 96 well
U-bottoned mcrofluor plate. As the final assay volume is 100 L, final
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diluted serial in assay p
cacl 2. 20 gl\ﬁ’ zﬁ@i rp- @gé.za}@gﬁrl\‘lﬁzég dlluted in assay buffer to' 6 uM. The assay is m:’uated by

addition of 50 uL of diluted substrate yielding a final assay concentration of 3 uM substrate. At

time zero, fluorescence reading (320 excitation; 390 emission) is immediately taken and
25  subsequent readings are taken every fifteen minutes at room temperature with a PerSeptive
Biosystems CytoFluor Multi-Well Plate Reader with the gain at 80 units.
The average value of fluorescence of the enzyme and blank are plotted versus time.
An early time point on the linear part of this curve is chosen for ICs determinations. The zero
time point for each compound at each dilution is subtracted from the latter time point and the
30 data then expressed as percent of enzyme control (inhibitor fluorescence divided by
fluorescence of positive enzyme control x 100). Data is plotted as inhibitor concentration
versus percent of enzyme control. [Csy's are defined as the concentration of inhibitor that
gives a signal that is 50% of the positive enzyme control.
Inhibition of Human 92 kD Gelatinase (MMP-9)
35 Inhibition of 92 kD gelatinase (MMP-9) activity is assayed using the Mca-Pro-Leu-Gly-

Leu-Dpa-Ala-Arg-NH, substrate (10 uM) under similar conditions as described above for the

inhibition of human collagenase (MMP-1).
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are perforned in each assay. 25 4L ofsieach 10 concentration is then added
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I's prepared as f O!rhe average value of fluorescence of the enzyme and blank are plotted versus time.
25  An early time point on the linear part of this curve is chosen for I1Cs, determinations. The 0
time point for each compound at each dilution is subtracted from the latter time point and the
data then expressed as percent of enzyme control (inhibitor fluorescence divided by
fluorescence of positive enzyme control x 100). Data is plotted as inhibitor concentration
versus percent of enzyme control. 1Cso's are defined as the concentration of inhibitor that

30 gives a signal that is 50% of the positive enzyme control.

Inhibition of MMP-13

Human recombinant MMP-13 is activated with 2 mM APMA (p-aminophenyl mercuric
acetate) for 1.5 hours, at 37°C and is diluted to 400 mg/ml in assay buffer (60 mM Tris, pH 7.5,
200 mM sodium chioride, 5 mM calcium chioride, 20 uM zinc chloride, 0.02% brij). Twenty-five
35  micrdliters of diluted enzyme is added per well of a 96 well microfiuor plate. The enzyme is then

diluted in a 1:4 ratio in the assay by the addition of inhibitor and substrate to give a final
concentration in the assay of 100 mg/ml.



i nhibition of human col | agenase (MW-1) and 50 | is added to each well to
give a final assay concentration of 10 M Fluorescence readi ngs (360 nM
excitati omQ 0505%&m ssion) are taken at tinme 0 and every BCTiBtogsef or 1
hour. Positive controls consist of emgynme and substrate with no inhibitor
and bl anks consist of 10 substrate only. 1C50 s are determ ned as per

i nhi bition of human col | agenase (MW-1). If ICso s are reported to be |ess
than 0.03 M inhibitors are then assayed at final concentrations of 0.3 M
0.03 M 0.003 Mand 0.0003 M Collagen film MW-13 Assay 15 Rat type |
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count ed i n &ontrols with no inhibitor present. One specific embodiment of this assay is described in detall
below.

25 For determining the selectivity of compounds for MMP-13 versus MMP-1 using
collagen as a substrate, the following procedure is used. Recombinant human proMMP-13 or
proMMP-1 is activated according to the procedL\Jres outlined above. The activated MMP-13 or
MMP-1 is diluted to 0.6 ug/ml with buffer ( 50 mM Tris pH 7.5, 150 mM NaCl, 10 mM CaCl;, 1
uM ZnCl,, 0.05% Brij-35, 0.02% sodium azide).

30 Stock solutions of test compound (10mM) in dimethylsulfoxide are prepared. Dilutions
of the test compounds in the Tris buffer, above, are made to 0.2, 2.0, 20, 200, 2000 and
20000 nM.

100 pl of appropriate drug dilution and 100 pl of diluted enzyme are pipetted into wells
of a 96 well plate containing collagen films labeled with "*C-collagen.  The final enzyme

35 concentration is 0.3 ug/m! while the final drug concentration is 0.1, 1.0, 10, 100, 1000 nM.
Each drug concentration and control is analyzed in triplicate. Triplicate controls are also run



scintillation counter. The background counts (determ ned by the counts in
the wells with no enzyne) are subtracted fromeach sanple and the %

rel ease cebous&sed in relation to the wells w th enzyne paTyBEM9ISEO
inhibitor. The triplicate values for.mach point are averaged and the 10
data graphed as percent rel ease versus drug concentration. 1C50's are
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from stimulation

Two variations of this assay have been used to assay compounds. Both variations
give similar data. The two variations are described below:
Variation 1
30 Three plugs of bovine nasal cartilage (approximately 2 mm diameter x 1.5 mm long)
are placed into each well of a 24 well tissue culture plate. One m! of serumiess medium is
then added to each well. Compounds are prepared as 10 mM stock solutions in DMSO and
then diluted appropriately in serumiess medium to final concentrations, e.g., 50, 500 and 5000
nM. Each concentration is assayed in triplicate.
35 Human recombinant IL-1c. (5ng/mL) (IL-1) is added to triplicate controi wells and to
each well containing drug. Triplicate control wells are also set up in which neither drug nor IL-
1 are added. The medium is removed and fresh medium containing IL-1 and the appropriate



each data point and the average cal culated for each triplicate. The data is
then expressed as a percent of the IL-1 al one average val ue and plotted.
The 1C50waozat783 mi ned fromthis plot. Variation 2 10 ThePe€rRpEMionsat a
set-up is the same as outlined above kp Variation 1, until day 12. On day
12, the conditioned nediumfromeach well is renoved and frozen. Then one
m of phosphate buffered saline (PBS) containing 0.5 pg/m trypsinis
added to each well and incubation continued for a further 48 hours at 37C.
After 48 hours incubation in trypsin, the PBS solution is renpved.
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25 The abllity or inability of the compounds or the pharmaceutically acceptable salts thereof

to inhibit the production of TNF is shown by the following in vitro assay:

Human Monocyte Assay

Human mononuclear cells were isolated from anti-coagulated human blood using a one-

step Ficoll-hypaque separation technique. (2) The mononuclear cells were washed three times

30  in Hanks balanced salt solution (HBSS) with divalent cations and resuspended to a density of 2 x

10° /ml in HBSS containing 1% BSA. Differential counts determined using the Abbott Cell Dyn

3500 analyzer indicated that monocytes ranged from 17 to 24% of the total cells in these
preparations.

180 pl of the cell suspension was aliquoted into flat bottom 96 well plates (Costar).

35  Additions of compounds and LPS (100 ng/mi final concentration) gave a final volume of 200 pl.

All conditions were performed in triplicate., After a four hour incubation at 37°C in an humidified



(approximately 1 week) at 37C, under an atnosphere of 5% C02. The ni ght
before initiating the assay, chondrocyte nonol ayers are washed two tines

10 i n DvEX® 043463PSF/ G and then allowed to incubate in freBOT/DMINLISE % FBS
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%SF/ G The final wash is allowed to sit on the plates in the incubator
whi |l e making dilutions. Media and dilutions can be nade as described in the
Tabl e below. Control Media DMVEM al one (control nedia) 1L-1 Media DVEM +
IL-1 (5 ng/nl) Drug Dilutions Mike all corrpounds stocks at 10 nMin DVSO
Make a 100 p stock of each conpound n |l ate. Store in
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sanpl es op eaghi rpér@tc%uagleﬁasel&geetﬁmaélrawb@b,et@dg@a@b Bdsyiort BRrright 8Fd & pifedvel | s

of the plate are used. On one of the plates, eral colums are
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sanpl es as % i nhibition (100‘5}%%f5t?r8t”aﬂeezeéBW‘@Y‘. The conpounds of thg
present invention that were [tresthed day perfoan €erdaChidticnsiin DRIEM V&RSIL-1 to 5 uM,

500 nM and 50 nM.

Aspirate final wash from wells and add 50 pl of compound from

above dilutions to 450 pl of IL-1 media in appropriate wells of the
48 well plates.

Final compound concentrations equal 500 nM, 50 nM and 5 nM.
All samples completed in triplicate with Control and IL-1 alone

samples on each plate.

15 Plates are labeled and only the interior 24 wells of the plate are used. On one of the
plates, several columns are designated as IL-1 (no drug) and Control (no i.-1, no drug).
These control columns are periodically counted to monitor 35S-proteoglycan release. Control
and IL-1 media are added to wells (450 pl) followed by compound (50 ul) so as to initiate the
assay. Plates are incubated at 37°C, with a 5% CO, atmosphere.

20 At 40-50 % release (when CPM from IL-1 media is 4-5 times control media) as
assessed by liquid scintillation counting (LSC) of media samples, the assay is terminated (9-
12 hours). Media is removed from all wells and placed in scintillation tubes. Scintiliate is

added and radioactive counts are acquired (LSC). To solubilize cell layers, 500 pl of papain



10 one of the above assays of less than 100 M preferably | ess than 100nM
Certain preferred groups of conpounds possess differential selectivity
toward t veovasi7eais MVWP's or ADAMs.  One group of preferreBCTmBmousds
possesses sel ective activity towardssgMVP-13 over MWP- 1. Anot her preferred
group of conpounds possesses selective activity towards MW-13 over MWP-1,
MWP-3 and MWP-7. Another preferred group of conpounds possesses sel ective
15 activity towards MWP-13 over MWP-1, MW-3, MW-7 and MWP-17. Anot her
preferred group of conpounds possesses selective activity towards MWP-13

over MwP-1, 'ngsti%n bR 6”2|\A1’Y‘¥%»—7 0 MYBRuEsAd Wo#amﬁn%ﬁx 2 \f;a%w%ﬁgroup

of conpounds possesses sel ecti've Fvity omards
MVP- 14. For &aeh wellstiiaies with tiléesrwhﬁﬂll't@” aren@mbgteﬁgt BoiPaevernighbr Theneelliiayst Isi t i on

of matrix 2Oenﬁmb@krbapth9tp%téaaﬁ@ﬁextasayaﬁd BlaYedOh deRBNLE8 BBl s&.ﬁma@ssw be
used i ncl udi ngdeg n[:‘)a}re & %Sﬁg I ntravenous, intranuscul ar or
subcut aneous f; 85? PeEharMy pical. In general, the conpounds of the
i nvention5(herei nahe eercentsub rileses cantg fiem died toled po&saqﬂomreds!) well Is| delEemined.

admi ni ster edA@éra&B@%@%%nﬂéat@sbéanage Jﬂt@%trgﬁaa%r&gld Qmﬁécfé@'frgmtea% w%l[:el'he

subject to betreate re era rom about O.
Preferably t RECYE ¢&m %wﬁdrm%% i pagsd %%’l%?"g‘ﬂ%‘?se%? 9% 'B'P %ﬂ'q”y“BéTg of total

par ent er al | ycodrdswever, sone variation in dosage will necessarily occur

dependi ng on the ThE Qg‘hédug& 8‘f th%ﬂPreeFQH mvgﬁtkn l?f%t Iagret tregt%.{ia ?ﬁi ha\ﬂ}&o@% 3P Rast

responsi bl e for adm nistrati any event
appropri afe G@%@‘“ﬁ%?bq\’ﬁésﬁaﬁﬁjpf\lﬁﬁdbﬂm !sQij'VéB"@feraPWée%dh%odeM (ﬂeﬁﬂlh@f&}fﬁr@gent

i nventi onI ca rob@s afdd&ﬁibbﬁﬁo@ rp%ésels@ dffelehilp sMadivigt Mw@rtj théjllérfo% *MP Aesagsvs.or s,
in general,

fective c is inventi n are
50 Brosent || RAEEHP BHESLST Srinbutis rost R RETaor B Brveles - & SiHPsbout
5.0%to about. AG9hdy\refenesdgintup dFosmmmuads prdsAsresetegtivedrctivity fwaedsMdPNS aveni ng

various exci pingdi, smu%h r@sww %6%5:1 ﬁ'lefleh@@g o dr l&hmﬁ&ndégdésufeegl %fe@thF
cal ci um car bonat e, dical ci um ph osE 1at e and %m ne na ong
n

wi th var i'®dus26id] tAvargs MPs3QyerMME-1s MiPeh apg MMgrébﬁWt‘&%Per”ﬁétgé’L“B or

t api oca star oihr)o,ranBncaIp@smseemle(dtn&nmmertmearﬁs mmrpl 3esves MMRG B tMIGR-2f Digetd)er
wi th granul apjpiy W@ra%d'm:hs 14 PRI DYRYE | ngdo%sm% AL Baftee e BbLRR 2N

acaci a. Additional | ubri cat I'\élﬁ ag S um s arate
sodi um | aur yPC%‘EW?‘%ﬂr@s MNE-13aver MR- ﬁ'ﬁ“bMM{?ér“*y useful for tabl ett| ng

pur poses. ?/\D 02/ 3Adr5 3drieitakiBo 16 OrbS8Mals - &Zlu&ﬁ)@ i HhrRAdPRB i thd Qrﬁ}ﬁbut@fw & Hiafik| ar
type may,al s atl ca s erre

mat eri al %@I n%te {%Fog%ggyna%gc? |V%Eét)j fCAnvfm% i E?g%F eus rmCLF‘lg ﬁo'%[@%{@t%{g G811 as
hi gh nol ecul Biravgaeushtintragwesuar gyl %ﬁéﬂfg?eywl @uccvth@nalaqwsietwgsals ugipeersrabntye

and/ or el i Xi EsnpalRIsd6rS theerlvdnbdn @{e@émaﬁ@sdaiwlka&wratabqne deh\R  B&rhgoMsus) fmr gdi ent
may be conbi ne

t .
Tt tor o dy RO el ol et R P PR o e S B e ARRHAPA GO S as
wel |, toget By prefietahly doutebaiti0Bem b snghw. Retfarably tbe hetme bgmppuonpyil e edrgihiyteret

glyc eri N2@Ndod@f dr Bé’rént!er'alkS'eHov@éQE?béd?ﬁet\laﬁQﬁn F\'B%Eéag@fwnl rJe@esEé}ﬁ*y c%@tﬁ‘%eﬁgndlﬂg bARL S

t hey are advant ageou ai ned in an ani mal I nking Water in a
concentrati off" 8'?&5“5‘8‘6\6/“ fnge’?ﬂ Egadscablhy pesop (59339'(‘55'%?% aﬁfB'P'sY)aéP'éWt"ePaﬁ”Y
adm ni st r at i eveni deiérmineiisscapb@priate diise &p e iirdvied sybjetibcut aneous and

The compounds of the present invention can be administered in a wide variety of
different dosage forms, in general, the therapeutically effective compounds of this invention are

30  present in such dosage forms at concentration levels ranging from about 5.0% to about 70% by
weight.

For oral administration, tablets containing various excipients such as microcrystaline
cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be employed
along with various disintegrants such as starch (and preferably comn, potato or tapioca starch),

35 alginic acid and certain complex silicates, together with granulation binders like
polyvinylpyrrolidone, sucrose, gelation and acacia. Additionally, lubricating agents such as
magnesium stearate, sodium lauryl sulfate and taic are often very useful for tabletting purposes.



10 intravenous use) a sterile injectable solution of the active ingredient
is usually prepared. Solutions of a therapeutic conpound of the present

i nventi owon2/gizsher sesame or peanut oil or in aqueous prOpyBEEIsgl ycol
may be enpl oyed. The aqueous sol utiomg-shoul d be suitably adjusted and
buffered, preferably at a pH of greater than 8, if necessary and the |iquid
diluent first rendered 'isotonic. These aqueous solutions are suitable

i ntravenous injection purposes. The 15 oily solutions are suitable for
intraarticular, intramuscular and subcutaneous injection purposes. The
preparation f all these solutions under steri S 1S
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t hereof), or aguhy ttocohmd/kgiiay\adAtagddolsld 02Gd A A RGAE/AAHLRRN in Déingkdogedr upsbzel d.
The mat e‘g_d al glwgeadrhogésso be applied as a contact lens or via a | ocal
reservoir or as Subconj unctival formulation. For intraorbital

admi ni stration a §'ﬂ€e@qﬂ¥%°qmﬂoémsalf)ﬂ”\§ iryghtionineay alsp betiermaletedviereciapgosuiositiansi s

usual l'y pr epafcﬂcb.s sﬁ@édéttd:rfé@%r ﬂc,fter@ort B e, CotARRG Yatleiondl NEpIIs RS Bhses
i nvention in a ueo or suspensit on (pal’tl cle size ess than

10 ni cron) n%ﬁf BVéaragﬂ@yﬁ?f@%us sol uti ons shoul d be suitably
adj usted and buff Emrerdranpfreéémgubtrghorapr adnprkistizéorweeinhdatiamdhedactivé commoadssar y

and the 125 qu{h@ iflehtéR Rte édn@é’ﬂenﬁlﬁ@gﬁér@é\d inf tﬁ@%o‘ﬁﬂ'o?a sallfh| or 30BYERSSH FRm Q%LMHH S

can be added to increase viscos or sustained rel ease (such
cel lul osi ¢ pAR"PHEFR '”eﬁgitt'? %ﬂ‘l’eezeB(?f éﬂ%‘?lbém? PGISIE 81 as ahraergsgshiay p?éFr&ﬁt'm‘These

sol utions ar&orsH pebsueizéd rortaitear aorab nétadizer nyigc theouse of a suitable propellant, e.g.,
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or
other suitable gas. In the case of a pressurized aerosol, the dosage unit may be determined

30 by providing a valve to deliver a metered amount. The pressurized container or nebulizer may
contain a solution or suspension of the active compound. Capsules and cartridges (made, for
example, from gelatin) for use in an inhaler or insufflator may be formulated containing a
powder mix of a compound of the invention and a suitable powder base such as lactose or
starch.

35 For topical ocular administration, direct application to the affected eye may be employed
in the form of a formulation as eyedrops, aerosol, gels or ointments, or can be incorporated into

collagen (such as poly-2-hydroxyethylmethacrylate and co-polymers thereof), or a hydrophilic



10 purposes. The preparation of all these solutions under sterile
conditions is readily acconplished by standard pharnaceutical techni ques
wel | knownovw347hbse skilled in the art. In the case of abPCTEBE/01BENMPOUNdS
can be adm nistered intraorbitally atssdosage |evels of about 0.1 to 50

ny/ kg/ day, advantageously 0.2 to 10 ng/kg/day given in a single dose or up
to 3 divided doses. As with the other routes of adm nistration and
correspondi ng dosage fornms described 15 herein, dosage forms intended for
oral adm nistration are al so suitably formul ated to provide controlled-,
sust ai ned- an /or del ed reef the active redl
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tertiary am n@pdna@en the farmpof & fast-dibspiving thiziste whichp wetile raisb| pyefevabli ircluge -hitBO( 1)

resin (hyglr oxhigfe SR%hns omegctgggr@fed%g vent, such as an alcoholic solvent,

preferably ethanol, at a r’r;)era ure of about QC to about 55) tgreferabl y
about The followmg Examples illustrate the preparatlon of the compounds of the present

invention. Melting points are uncorrected. NMR data are reported in parts per million (§) and
are referenced to the deuterium lock signal from the sample solvent (deuteriochloroform
unless otherwise specified). Commercial reagents were utilized without further purification.
30  Chromatography refers to column chromatography performed using 32-63 mm silica gel and
executed under nitrogen pressure (flash chromatography) conditions. Room or ambient
temperature refers to 20-25°C. All non-aqueous reactions were run under a nitrogen
atmosphere for convenience and to maximize yields. Concentration at reduced pressure or in

vacuo means that a rotary evaporator was used.



20C, for a period of about 6 to about 36 hours. The conpound of forrmula IV
can be prepared by reacting the appropriate conpound 15 of the formula Vi
with a compousdsdf the fornula V, which has a general forpol/@wf01988- (A )-L4
or L3-(A ), in an aprotic solvent, prsferably and aromati c hydrocarbon

sol vent such as benzene or toluene, at a tenperature of about 40C and the
boiling point of the solvent, preferably about 80C, for a period of about

| to about 6 hours. The conpound of fornula VI can be prepared by reacting
t he appropriate conmpound 20 of the fornmula NH2-X-Y-Z-G with a conpound of
the formula VII, which is a 2-hal | gnat e er, preferably

2- bronodi et hyl malonate, in the p%@%%&%itabl e base, such as a
tertiary am ne ba@energiExémpibl y N, N-di net hyl aniline, at a tenperature of
about 20C to abouéomp;ogﬂc@ ofRﬁ@ifoﬁﬁLﬁé)l yanaol%%'épa%cﬁy rgé&in@trﬂeipbf?)grié?é cmhddf to
about 48 hours. EXAMPLE 1: 25 ) . ,
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Nunmber [ Mt 1 ) . 4 : o | r..Sodi.um a
(26 mg, |1 2o solen SRRl sfidy b 2 Brbereund o120 o po Bou B e
honogeneous _solygnt, preferably 80°C for 15 minutes to 3 hours.
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di ethyl 30 ester go. 20 g 0.42 m‘ml% was added, followed by urea (75 ng,
1.26 mmol) and t HeSTRALT & TR ilLa7 88 PREsEd BY 1986955 2PPERTdia SOBRIUF &b f or
5 m nut e® atfoB=2QV vitrea rsuibler easeesich @ lae@ribg i Bade drenpayrddrboand Badedi i ed
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phenoxy) - pyri di_g- 3- -1, -triaza-spirol4, ecane-2, 6,8, 10-tetraone as
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The compound of formula VI can be prepared by reacting the appropriate compound

20 of the formula NH,-X-Y-Z-G with a compound of the formula VI, which is a 2-halo malonate

ester, preferably 2-bromodiethyl malonate, in the presence of a suitable base, such as a

tertiary amine base, preferably N,N-dimethylaniline, at a temperature of about 20°C to about
100°C, preferably about 80°C, for a period of about 4 to about 48 hours.

EXAMPLE 1:
25 1-[6-(4-BROMO-PHENOXY)-PYRIDIN-3-YL]-1,7.9-TRIAZA-SPIRO[4.5]DECANE-
2,6,8,10-TETRAONE:
Example Structure Molecuiar Weight MS (APCI, m/z):
Number M+H]"
1 Oy N2 445,238 445
N \ o

Sodium metal (29 mg, 1.26 mmol) was added to 1.3 mL of ethanol and stirred until
homogeneous. of 1-[6-(4-Bromo-phenoxy)-pyridin-3-yi}-pyrrolidine-2,2-dicarboxylic acid diethyl
30  ester (0.20 g, 0.42 mmol) was added, followed by urea (75 mg, 1.26 mmol) and the mixture



stirring for 1.5 hours at 23C, the m xture was diluted with 200 nL of

wat er, neutralized with 12M aqueous hydrochloric acid and the m xture was
extract edw@r2/ad7sh et her. The conbined organic |ayers werCTOIBE®IBGEr
MySH, filtered and concentrated in y@cuo, affording 6 g of 2 15

(4- brono- phenoxy)-5-nitro-pyridine. 1 HNW (CDCl 3, 500 MHz): 9.05 (d, 1 H,
J =3.5Hz), 851 (dd, 1 H J =3.5 9.5 Hz), 7.58 (d, 2H, J = 9.0 Hz),
7.08 (m 3H) ppm M (APCI, mz): 295 [ MH] +.

6- (4- Br ono- phenoxy) - pyridi n-3-ylamine: A mxture of

2- (4- br ono- phen 0- b e (6
met hanol and"50° 'r%g fof 55{'%59 a%5 cﬁaﬂ‘en'%'étrlfp \%Sézéglegm% %—75 t%g)%réf&rﬁcogﬁ'rd'ﬁgg 23
C. The mi xt uwith 1Wr¢mbtl@a@dﬂan¢ﬁ>¢sw¢ﬁ 3 witkcptyf a@@tq t Hie RAYines eropnic PR3gee was
go?zegt rat edvF/]érQ ANV Es soﬁijfnfyu%hélg fRergd Bd concentrate? in vacuo. The residue was purified

r ono- phenoxy
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265 [ MrH +. ﬂﬁfﬁ&%ﬁ@@z@ﬂmﬁw MS (APCI miz): 436 [M-HT: 438 M+H]*
1- C6- ( 4- Br ono- phenox 'GP‘E'Y?) di n-3-vl]-pyrrolidine-2, 2- d| carboxylic acid
f

di ethyl ester: A PrER of 6- (4 br ono- phenoxy) - pyridin-3-ylamne (4.5
g, 16.9 mol), 2-2-farmbmdipheioky)lsratomatiee:(4. 1 g, 17 mmol ) and

Mt ure. was cool cBegiobuste &5 8 clndire Akl 16 AL oPlok Jifpadi0, M i The
treated Wi t Hhydronige.offter HirHeTRT DMy Bhpblolugee wag pddeds fdlpwadny Zehlereft ux
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Hz). 6.95 og'} 34753 PCT/1B01/01986 -61 (d, 1H, J = 9.0 Hz), 4.22 (q, 4H,

J =7.0 H), 275‘;@;&%@—@—)@@1@%%112“ 6H J = 7.5 Hz) ppm M
(APCl, m z): 479 A Mikthre. of Th@-drehd-piventgy)-6-aooyimils (@ ¢, p2.2panhel] 2000k dfF ng t o

TeLnos A0 48RLLD il BIAIRLE duaSHIBLU I AMNETE S0 PRI L he
MS (APCI, niwas:filterrg iiesioh piorgpticelito” andnje fitgue wascogemiratedify yace, affiording\ g of
8-(4-bromo-phenoxy)-pyridin-3-ylamine. 1H NMR (CD;0OD, 500 MHz): 7.65 (d, 1H, J = 3.5 Hz),
7.48 (d, 2H, J = 8.5 Hz), 7.25 (dd, 1H, J = 3.5, 9.0 Hz), 6.91 (d, 2H, J = 9.0 Hz), 6.80 (d, 1H, J
= 0.0 Hz) ppm. MS (APCI, m/z): 265 [M+H]".
25 Preparation 2:
1-[6-(4-Bromo-phenoxy)-pyridin-3-vi]-pyrrolidine-2,2-dicarboxylic acid diethyl ester:

A mixture of of 6-(4-bromo-phenoxy)-pyridin-3-ylamine (4.5 g, 16.9 mmol), 2-
bromodimethyimalonate (4.1 g, 17 mmol) and N,N-dimethyianiline (2.1 g, 17 mmol) was
stirred at 80 °C for 24 hours. The mixture was cooled to 23 °C, diluted with 50 mL of benzene

30  and was treated with 7 mL of 2-bromopropiony! chloride. After stirring at reflux for 3 h, the
mixture was cooled to 23 °C, concentrated in vacuo and was diluted with 750 mL of ethanol.
Amberlyst-400 (hydroxide form) resin (75 g) was added and the mixture was stirred for 24
hours at 23 °C. The mixture was filtered and the resin was washed with 50 mL of methanol.
The filtrate was concentrated in vacuo and the residue was purified by silica gel

35  chromatography (2:1 hexane-ethyl acetate), affording 6 g of 1-[6-(4-bromo-phenoxy)-pyridin-3-
yi]-pyrrolidine-2,2-dicarboxylic acid diethyl ester. 1H NMR (CDCls, 500 MHz): 8.06 (d, 1H, J =
2.5Hz), 7.75 (dd, 1H, J = 2.5, 8.0 Hz), 7.52 (d, 2H, J = 9.0 Hz), 7.04 (d, 2H, J = 8.5 Hz), 6.95



OF 30398.354399.1 CNOHNON ~H/ \' O- F Exanple 4

4-15-(2, 6, 8, 10- TETRAOXO- 1, 7, 9- TRI AZA- SPI ROF 4. 51DEC- 1- YL) - PYRI DI N- 2- YLOXY!I -
BENZONI TRVQ B2/347Bxanpl e Structure Ml ecul ar M5 (APCl, ni z) PCT/Me0mioessc\\ei ght
[MtH + 4 0 391.346 392.1 HN NH ON Q40 N 10 Foll owi ng the procedure for
pyrimdinetrione formation outlined in Exanple 1, reaction of

1-[ 6- (4- Cyano- phenoxy) - pyridin-3-yl]-pyrrolidine-2,2-dicarboxylic acid
diethyl ester (58 ng, 0.14 mml) with urea (0.030 g, 0.5 nmol) in 0.5 nL
of 1 M sodium et hoxi de in ethanol afforded 14 3 ng of
4-[5-(2,6,8,10-Tetraoxo-1, 7, 9-triaza-s yridin-2-yloxy]-b
enzonitrile {& 1HsY 5 Sbiiar 485 41314 d7°1"P @96 (SD@HE/PE)Z (t, §H06 ‘® 1

H J =235 HZ-!)z)pp?n.MS(AHCl&H)l)A??Q[E&H] (d, 2H, J =85 Hz), 7.13 (d, | H J =
9.0 Ft) 2.75 (m . 92
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1- [ 6- (4- Cyan&*pRin b Pstyying Hh?feSPRFPHr@W'F?Qﬂ"PEﬁPM@Q'@ Pddiiesi®boxyl i ¢ aci d

di ethyl ester: A m xture of TABLE 1

1- [ 6- (4- br onp- phenea—py+ireh n it H-+-oH—eH d

di ethyl ester (0.28 E* "871 t'JUCtH'ée cyani d mfﬁdugéyveégtﬁt D@éb‘%wﬂ 5

t etraki stri phenyl phoslptmbﬁre paI I adl um (0) (0.024 g, 0.021 nnol )[NHHH 6/6 L

of di methyl for mam ¢ewgsteated Ur80 C for 24 NMOtgs g1 apdi tizgEral 5/ng of
S

zinc cyanide and 24 ny of t et r akils i phenyl phosphi ne pal | pdi um (0) wa|
added and the m xtlre was stirred d[tig C for| an additionpal 48 hours.

After cooling to roomtenperature, e mxture was dilutediwth toluegne
and was washed with 2M amuni um hy xi de (twice), brine, dried over sjodium

10 sul phate, filtefed and goncentrat’®dNin vacuo. Purificatjon by radial
chromat ography (ethyl acet a_t e- hexanes”~t hen net hanol ) affprded 58 ng |of
1-[6-(4-Cyano- phenuxy) I ARICLILLS "-yig- 398.354 399.1

Example 4
4-[5-(2.6,8,10-TETRAOX0O-1,7,9-TRIAZA-SPIRO[4.5]DEC-1-YL)-PYRIDIN-2-YLOXY]-
BENZONITRILE:

Example Structure Molecular | MS (APCI, m/z).
Number Weight [M+H]"
4 9 391.346 392.1
HN” ~NH
o) o
N =N
\ 20
5 N

10
Following the procedure for pyrimidinetrione formation outlined in Example 1, reaction
of 1-[6-(4-Cyano-phenoxy)-pyridin-3-yl]-pyrrolidine-2,2-dicarboxylic acid diethyl ester (58 mg,
0.14 mmol) with urea (0.030 g, 0.5 mmol) in 0.5 mL of 1M sodium ethoxide in ethanol afforded
14.3 mg of 4-[5-(2,6,8,10-Tetraoxo-1,7,9-triaza-spiro{4.5]dec-1-yl)-pyridin-2-yloxyl-benzonitrile
15  as a colorless solid. 1H NMR (CD,0D, 500 MHz): 8.06 (d, 1H, J = 3.5 Hz), 7.78 (m, 3H), 7.31
(d, 2H, J = 8.5 Hz), 7.13 (d, 1H, J = 9.0 Hz), 2.75 (m, 2H), 2.68 (m, 2H) ppm. MS (APCI, m/z):
390 [M-HJ; 392 [M+H]".



pyrrolidine-2,2-dicarboxylic acid diethyl ester as a colorless syrup. | H
NVR (CDCI 3, 500 MHz): 8.07 (d, 1 H J =3.5 Hz), 7.80 (dd, 1 H J = 2.5,
Hz), wo623(785 2H, J = 9.0 Hz), 7.25 (d, 2H, J = 9.0 pE)iBoindBe(d, | H,

9.0 Hz), 4.21 (q, 4H J = 7.5 H2), 2.74 (m 2H), 2.66 (m 2H), 1.19 15
t, 6H J = 7.0 Hz) ppm M (APCI, mz): 424 [WH +. Exanple 5 1-f6-(441 3
410XADI AZQOL- 2- YL- PHENOXY) - PYRI DI N- 3- YL1-1, 7, 9- TRI AZA-
SPI RJ 4. 51DECANE- 2, 6, 8, 10- TETRAONE: Exanple Structure Ml ecul ar Ms (APCl,
mz): Nunber Weight [MtrH + 5 0 H O 434.371 4351 NOON O/ O I|-r Nj/
N 20 Fol | owi ng tiepauteedure for pyrimdinetrione formation outlined in
Exanpl e 1, react|i £ CBC idi - rr lidine-2 2'd(carbox hc acnd dieth lester
1-[6-(4-[1,3,4]0 &é& |n§:22
di carboxylic aci A mixélffhy?f & rb“(’%@eﬁ@f‘y)‘ey”ﬂﬂ?‘wy ’°‘W“F 2u b?‘ﬁ'cogﬂ g,
1.3 mol) |nd1§th rdstedf (8281 spdioss  eifonxi diec i ryatidean(.o3af f or desk 25nma), of
1-[6-(4-] oxa I - XY, I ]

&1 ng rg::?wo %YS%S p%gﬁlﬂ% (é) wabﬁ %déll {rﬂ‘no? ganFI 0.66 mLN '\(/le?

triaza-s tetraone as colorless so
(CD3CD, 500 mmlzt)vyifozsar@ld@@a% keated t-§0 °Gfon 24 fyqurs. Z’Hads!'tma8370"$&f)2m° SV%@e@ad 1 H,
J = 2.0 Hz),24lend & téi?@ust%hé’rﬁylpﬂosphﬁe BaliaBu@ (029as a3t T ihidufRGEs SRE 0 8086
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1- 16- (4- Car btohaynqaarmma;y)wag\ﬁdlMihnzwammon@nbkxﬂrq%ﬁer(bm&il brinep diRdgQveRBRAINY | i C

i‘c'[g ?'46 ullp%atgshl?erred) And barcbit@tein vacuo. Punf éatlon b radna&l chronE)atography (ethyl
or myl - phenoxy) - pyri pyrLroli i carbo
di et hyl est e"f‘ce@? RYeRES: 984mﬁﬁﬁ?°ﬁ g@}i‘{ﬁd $ﬁ &% Bo?‘ng‘? é ftzyﬁmﬁ'ghe oy igygﬂim@) and
16. 4 L of lpykolidirerd,2- bxuérycbxyw ahtdthyhedteras waslotiess syrep WNMRW@S@QJMHZ
per manganat e, §Pg2949¢—§5% 7Bl da, 1ﬁf}E£5 &b HE)W@Q(J oh, ﬁ-B@Wz 73k (§ 0P

temperature, quench um sul aczﬁ% gd
with 1 M hydf 88z ri® QCTPHJaTRiO E%k f‘&é{%dHS“k \KAQW)&WW“ 3@&25’% 1.1

conbi nedimr gascJ =l7ayes) spmevs (drcied/zpvies il um sul phate, filtered and
concentrated in vacuo, affording 1-[6

Car boxy- phenoxy) - pyr| di n- 3- yI] 5- oxo-pEé('la—r"lB“grsdl ne- 2, 2-di carboxylic acid

di et hyl ester as al6-tioll 410X IAZOH PHENOXY)P YRIBINE-YiclFic]. 2 TRBZA- MHz) : 8. 14

(d, 2H J = 8.5 HZ) 8 10 (%Plﬁok'SD]ECANE‘?’ZQS%-)TETRAgﬂE(dd 1H J =25

8.5Hz,724d : : [ = O 0 Hz) 4
) ( Example ”7 Structure Molecular | MS (APC! m/z)
Number Weight [M+H]"
5 H 434.371 435.1

OYN 0
Hwh
N 0
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20 Following the procedure for pyrimidinetrione formation outlined in Example 1, reaction
of 1-[6-(4-[1,3,4Joxadiazol-2-yl-phenoxy)-pyridin-3-yi]-5-oxo-pyrrolidine-2,2-dicarboxylic  acid
diethyl ester (200 mg, 0.44 mmol) with urea (0.080 g, 1.3 mmol) in 1.3 mL of 1M sodium
ethoxide in ethanol afforded 25 mg of 1-[6-(4-[1,3,4]oxadiazol-2-yl-phenoxy)-pyridin-3-yl}-1,7,8-
triaza-spiro[4.5]decane-2,6,8,10-tetraone as a colorless solid. 1H NMR (CD;0D, 500 MHz):

25  9.02 (s, 1H), 8.14 (d, 2H, J = 8.0 Hz), 8.06 (d, 1H, J = 2.0 Hz), 7.78 (dd, 1H, J = 2.5, 9.0 Hz),



15 (q, 4H, J = 7.0 Hz), 2.74 (m 2H), 2.66 (m 2H), 1.21 (t, 6H J = 7.5
Hz) ppm WMs (APCl, mz): 443 [M+H +. Preparation 2:

1- 16- ( 4- Wapzz478pcar bonyl - phenoxy) - pvri di n- 3-vi | - 5- oxo- pvreDIBMiOMEs62, 2- di ca
rboxvlic acid diethyl ester: 20 A megsture of affording

1-[ 6- (4- Car boxy- phenoxy) - pyri di n-3-yl ] -5-0xo0-pyrrolidine-2,2- dicarboxylic
acid diethyl ester (0.4 g, 0.97 mmol), 1-hydroxybenzotriazole hydrate
(0.176 g, 1.3 mol), 1,2-dichloroethane (0.25 g, 1.3 mml) and 6 nL of

met hyl ene chloride was stirred at roomtenperature for 20 m nutes. The

m xture was treat Wi 0¢- razid YA 3 I and at
room t enper af'agé' g'g'efné'gﬁ{%).' g'f'tﬁ]icpﬂrﬁx{ a?@%é?égi‘"u%@dzﬁfﬁ %P ﬁw ace('[b‘r:'?PI
washed wi th rmid):HgsMdhl.ori c aci d, sodi um bi carbonate sol ution, brine, dr| ed
over sodi um sul ppal %,gpatlghl‘ter ed and concentrated in vacuo. The residue was
dissolved in 5 mL o v/ v nethylene chlorlde,trlfluoroacetlc a,|d
stirred for 1 hout-4:Caka AnOXy-aWidingd-yll-8soxo-pyrmalidine-2.2sdieacbaxylic, acid ; diethy)
The resi due gag: di ssol ved i n ethyl acet ate vvashed with 1M SOdI um

hydr oxi de, 1br' ne, AdEhEfe O ST SAHoHY. SH-BIF o . SH6fl RIS BEDESI 2t

Hydr azi nocarﬁiéth)j)IEStSh@rY(Qx‘Ey)1 BAyrT) podiuny Farbenage(.26\er # 6 iminadeand 18401k &F bdxyl i ¢

gcl d di et hyl Rt alcdh-wilerfas #Batad G PothLRim @ejmuiganéﬂdizs @ 1BAGnAbI . After
repar ati on

1-16- (4-[ 1, g, 80P S8 3. 5P pRERBRYT: S MBI 325 9-ehes S e dier ifve- 2, 2-
di car box\ i caClCaf@ddVitUi1MtHY9ﬂocfé@'lC@P!d a%ewaﬁ*ﬁtﬁ)awéh @iﬁyl aedtaje. dT'mgcomblned organic

1-[6- l(4d|'|ydrl§?ér£m§@rdﬁ@@werBE@!W%Mbha%’ltﬁltéﬂé&ar% Abhdenkated @r vacuo, affordmg 1 [e -
pyrrolidine- di e

i_d
trimet hyl or t HEPY; ?@X()Oeg'id'”'ﬁﬂ? SOXGRYTRITS £ qulfarfg’ﬂ‘i_c O?C%J? %Wése%s a? efl uxed
for 24 hour scoldﬂhss syrupt(Oﬁeg)v@SNMR)(OQﬁ@ﬁDBBM-ECBm&B@]m-DIQ&ﬁS Hz)68.1¢ GhdBnt Fat ed
in vacuo,
176 (4 ; g L?%Oé%dolmd 2#8)724(?r2ll-ld.|}n_80_H £02(d 1H, J = 9.0 Hz), 4.21
pyrrol i dithe- & $H.diTAP 5‘65(9171"6" ()Ell ﬁg 1@%1“9?"‘ 5§p) RPED- M3 (ARSH B2k
syrup. -M ( &BCP\/HHN z): 467.2 [MrH +. Exanple 6 5 1-16-(4- ETHYL- PHEN
OXY) - PYRI DI N- 3- YLE,- ratlgn IRI AZA- SPI ROF 4. 51DECANE- 2, 6, 8, 10- TETRAONE:
Exanpl e Structure Ii\‘?t‘)’f’ecul ar Ms (APCI n12) Nurrber V‘él ght MiH + 6 0 HO
394.39 395.3 HN 1-16f 2 XY N3 4.¢

pyrim di netrion@eth@esBt i on out | | ned in Exarrpl e 1 reactl on
20 A mixture of affording 1-[6-(4-Carboxy-phenoxy)-pyridin-3-yl]-5-oxo-pyrrolidine-2,2-

dicarboxylic acid diethyl ester (0.4 g, 0.97 mmol), 1-hydroxybenzotriazole hydrate (0.176 g, 1.3
mmol), 1,2-dichloroethane (0.25 g, 1.3 mmol) and 6 mL of methylene chloride was stirred at
room temperature for 20 minutes. The mixture was treated with boc-hydrazide (0.17 g, 1.3
mmol) and stirred at room temperature overnight. The mixture was diluted with ethyl acetate,
25  washed with 1M hydrochloric acid, sodium bicarbonate solution, brine, dried over sodium
sulphate, filtered and concentrated in vacuo. The residue was dissolved in & mL of 1:1 viv
methylene chloride-trifluoroacetic acid, stirred for 1 hours at ambient temperature and was
concentrated in vacuo. The residue was dissolved in ethyl acetate, washed with 1M sodium
hydroxide, brine, dried over sodium sulphate, filtered and concentrated, affording 1-[6-(4-
30  Hydrazinocarbonyl-phenoxy)-pyridin-3-yl]-5-oxo-pyrrolidine-2,2-dicarboxylic acid diethyl ester
(0.20 g) as a colorless syrup. HPLC: 2.770 min.
Preparation 3:
1-[6-(4-[1,3 4loxadiazol-2-yl-phenoxy)-pyridin-3-yi]-5-oxo-pyrrolidine-2.2-dicarboxylic

acid diethy! ester:

35 A  mixture of affording 1-[6-(4-Hydrazinocarbonyi-phenoxy)-pyridin-3-yl}-5-oxo-
pyrrolidine-2,2-dicarboxylic acid diethyl ester (0.20 g, 0.44 mmol), trimethylorthoformate (0.1
mL, 0.91 mmol) and 1 mL of xylenes was refluxed for 24 hours. The mixture was



of 1-[6-(4-ethyl-phenoxy)-pyridin-3-yl]-5-o0xo0-pyrrolidine-2,2-dicarboxylic
acid diethyl ester (200 10 ng, 0.41 mmol) with urea (0.088 g, 1.4 mmol) in
1.4 nL ofwdoMssesli um et hoxi de in ethanol afforded 25 ng oPCT/IB01/01986
1-[6-(4-[1, 3, 4] oxadi azol - 2-yl - phenesty) - pyridin-3-yl]-1,7,9-triaza-

spiro[ 4. 5] decane-2, 6, 8, 10-tetraone as a colorless solid. 1 H NWR (CDCl 3,
500 MHz): 8.73 (bs, 2H), 7.97 (d, 1 H J =2.0Hz), 7.78 (d, 1 H J =28.5
Hz) 7.22 (d, 2H, J =8.5 Hz), 7.05 (d, 2H J = 9.0 Hz), 6.91 (d, 1 H J =
9.0 Hz), 2.81 (g, 24 J =7.5 Hz), 2.74 (m 2H), 2.64 (m 2H), 1.26 15
(t, 3H, J=8. Ordohqeptatedrie paaced, | afording 1-[6-(4-[1,3,4]oxadiazol-2-yl-phenoxy)-pyridin-3-yl}-5-oxo-

;CE g ((jfleﬁ]hl ;Jyrr&ﬂ?i@%&ycg&:ap%&{/ﬂ'a@ldeﬁ iothyl 2SO0 §) &9 & @blbflisB&yrip2Mmei (BRCH YL | C

1-[ 6- (4-vi ny‘IWBW\éﬂﬂxy) pyridin-3-yl]-pyrrolidine-2,2-dicarboxylic acid 20
di ethyl ester (0.20 g), 50 ng of 10% Bgdrhsidbéum on charcoal and 20 nL of

et hyl acetate was

m xture Was filteret g O
1-[ 6- (4- et hyl - phenoxy) - pyri di n- 3- y&ﬁ.&&@:ﬁﬁ&b@ﬂiﬂl i di ne-2, 2- di car boxylic
acid diethyl ester arFo] T ess S He 1 H NVRT(GEESar PSS (WPE), m/,g 8 (d,

1H J =25H),| 773 (dd, 1 H J=275 8.5H), 7..@4 d, ﬁV‘H 7.5
Hz) 7.05 (d, 2H, |[JNeT®eD 7)), 25 6.89 (d, 1 H J V8 1y (g |aH 3
= 7.0 Hz), 2.74 (M 28, 265(mH4H)d 127 (t, 3H 333 8.0 B3 1.20 (t,
6H, J = 7.5 Hz) pgm WD 02/ 34753YPCT1B01/ 01986 |- 65 Exanple 7 N44-f5{(2
6,8 10- TETRAOXO 1 7 9- TRI AZA- SPI* 4, 51 DEC- 1- YL) - PYRI DI N} 2-
YLOXY! - BENZYLU- ACETAM | DE: | Exanpl eo Strucfure Ml ecul ar Vi ght M5 (APCI,
mz): Nunber [MrH]+ 7 ON O 437.4%¥5 %38.2 0 0 \' |/ NICH, {0 5 A mxtute of

| -{6-[4-(tert-butaxycar bonP/I ani no- yl ) - phenoxy] - pyri di - 3-yi } -
pyrrolidine-2,2-dijcarboxylijc acid d|t | ester (0.52 mmi) and 2 nL of a
1:1 v/v solution agf trifluoroacetic d in nethyl ene chloride was stirred

for 1 hours at anbient tenperature an as theniconcentrated in vacup. The
resi due was dissoljved in 2.6 nL of nethyl éhe chl dride and was treated with
MVP-resi n (pol ynmer—bound—Nmethyl— wor pholine-type base, 0. 86 g, 1 75 0

nmol ) and was treated with acet
shaking for 24 h,FoieEng e RIOGRET %EPWW'CE'?%’Bé g?ﬁragtfoﬂguﬁméeéjl "Plgggs‘) l% ac O[\1NI th
met hyl ene crdmr[w@ethwheermmipymds -yiF-$-brormtreilingest, 2 dicaybaxgiiet acitt deihyl ﬁstefa@%
di ssol veg | Wg?l 0541%m81§ whh Me%%'bb‘é‘b ef. B%&b‘%n iy Gt Bﬂﬂ@'so@&q etﬁo&@éﬁrﬁéth&%di h 94
ng of urea. t st m nut es at 80 t he g ?% \/ée
treat ed afforded 25 m of 1-6-(4-{1.3 4]oxad|azol-2-yl phenoxy) pyndm -yi]-1,7,9-triaza-
spiro[4.5)decane-2,6,8,10-tetraone as a colorless solid. 1H NMR (CDClz, 500 MHz): 8.73 (bs,
2H), 7.97 (d, 1H, J = 2.0 Hz), 7.78 (d, 1H, J = 8.5 Hz), 7.22 (d, 2H, J = 8.5 Hz), 7.05 (d, 2H, J
= 9.0 Hz), 6.91 (d, 1H, J = 8.0 Hz), 2.81 (g, 2H, J = 7.5 Hz), 2.74 (m, 2H), 2.64 (m, 2H), 1.26
15 (i, 3H, J = 8.0 Hz) ppm.
Preparation 1:
1-[6-(4—Ethy!-phenoxv)—pvridin—3-vl}-5-oxo-pvrrolidine-z,2-dicarboxvlic acid __diethyl

ester:

A mixture of 1-[6-(4-vinyl-phenoxy)-pyridin-3-yi]-pyrrolidine-2,2-dicarboxylic  acid

20  diethyl ester (0.20 g), 50 mg of 10% palladium on charcoal and 20 ml. of ethyl acetate was

shaken under 50 psi of hydrogen gas for 2 hours. The mixture was filtered and concentrated

in vacuo, affording 0.20 g of 1-[6-(4-ethyl-phenoxy)-pyridin-3-yl}-5-oxo-gyrrolidine-2,2-

dicarboxylic acid diethyl ester as a colorless syrup. 1H NMR (CDCls, 500 MHz). 8.08 (d, 1H, J

=25 Hz), 7.73 (dd, 1H, J = 2.5, 8.5 Hz), 7.24 (d, 2H, J = 7.5 Hz), 7.05 (d, 2H, J = 8.0 Hz),

25  6.89(d, 1H, J = 9.0 Hz), 4.21 (q, 4H, J = 7.0 Hz), 2.74 (m, 2H), 2.65 (m, 4H), 1.27 (1, 3H, J =
8.0 Hz), 1.20 {t, 6H, J = 7.5 Hz) ppm.



with 2 g of a polystyrene-bound sulfonic acid resin, filtered and the resin
was washed with 10 15 nL of 2M ammoni a in nethanol. The conbined filtrates
were conoe@vr/at78sl in vacuo and purified by reverse- phasepChiBmutisgr aphy
(acetonitrile-water-trifluoroacetic ggld eluent) followed by radi al

chr omat ogr aphy (10% net hanol - met hyl ene chl ori de), affording: N {4-[5-
(2,6,8,10-Tetraoxo-1,7,9-triaza-spiro[4.5]dec-1-yl)-pyridin-2-yl oxy]-benzyl
}-acetamde as a colorless solid. HPLC Ret. time: 2.201 mn; M (APC,
nmz): 436 [MH-; 438 [MH +. 20 Preparation 1:

1-f 6- (4-vinyl - phenoxy) - pyridin-3-yl |- pErroI i di ne-2, 2-di carboxylic acid

di ethyl ester: A mixture of xample 7

1-[ 6- (4- br ono- phenayys @3'1611@7&;&\ K=1039-TRIAZALSFER 8[451DE C-antoRYRIDINZe | d

di et hyl ester 3.0 vinyltributyltin (3.9 nL, 12.3 mmol),
tetra kistri preny adium (0) (0.60 g, 0.52 mmol) and 24 nL
of toluene was [eated t[Stro@dreux for 1 hour . |Mafecgar \¥8gitooMENARCH oM
t enper at ur e, th‘%\u{r?t?é urie was concentrated in vacuo and W+i,.|§+i ed by silica
gel chromatography (Ellash 40 20%- 50% ethyl ordi ng
4.8 g of 1-[6-(4-Vinyl -|ophesoxy) - pyri din- 3-;4?1415yrro||d|+?@:22,2-di carboxylic
acid diethyl ester as & 'eglory ess syrup. WJ 02/ 34753 PC]/1B01/ 01986 | -66-
Preparation 2: 1-(6-(4- Fo;@-bhenoxy) pvridin-3-vil-pynrolidine-2

2-di carboxvlic acid digthyl ester: A mxture of
1-[ 6- (4- Vi nyi - phenoxy) -|pyrrdi n-3-yl ] -pyrrol | dine-2, 2-di ¢gar boxylic agid
diethyl ester (4.8 g, 11.3 )., sodium neft aperi odate (4.8 g, 22 mol),
osmumtetroxide 5 (10 np) 2‘.\@°”di oxane-water (189 m-) was stinred for
6 hours at anbi ent tenperature. The m xture was quenched with sodi um
sulfite, dilutedwth water and extracted 3X W|tn et hyl acetate The
combi ned organi c phases were dried over sodium hate, fil te{ r}
concent rafed in vaAcud“‘étf-‘feor & ng1 -{8-[4-(tert-butoxycarbony am1 o-methyl)-phenoxyl-pyridin-3-yi}-
1-[ 6-(4-For Myw@hmwzeyduca@thyltdlamd%gﬂhﬂl ety (OcERirdmoipa®] 2-mLldofca B oxysdldioaof d
di et hyl ester u

f6-j4-(tert- émfﬁ%r)?g%egrgggﬁ rfﬁw%thilgrqe &ﬂc&é? Q/aegﬁhrre%i(}’orp { gc@?slr %tl ér??J‘e_rr?’ tengpeglalflf’r% fa?cgj
le-2,2- di carvw@xwm@n%irateew@taﬁyq E?tré?’dueﬂ"%@ﬁs&‘}’%’ iB2-6 mL of hethyidré chioride

é_ [ 6h( |4 For mng Wa@ Beatyd Wm/ﬂ’/lMdlrés1r3('pwlyﬂnerpwhh@NlnﬁBth’yEmBrpﬁoliile-Q@é lbasey bise gat7sl

i et ter t C

nmol ) , Y t rl%et I‘Wf‘%? f dqzas tiebate(d %12 C%KI!I 0%8}'6%@ d%é% 6‘?%%& meq‘%aé%ggftggznz?? rtﬁ? e (1
m) was treatreidussi ws fiterdd et tacesin M%CWQ?“?@W@‘BET‘W‘%@ G@@”‘#ﬁmﬂ)‘e &ATLELS r r ed

for 48 at antjieis weRIRAESEEE in vHOEo, Bls¥dNtth NemLAF i Msedium Binblideih Riendiasd at e,
washed wi th saturated sodi.um bi gﬁ%éﬁnat

dried
Soai um Sul phaleeies P S TGP aFRE. c T ST e 40 MU 85 "Gt iy et Fhate

1-{6-[4-(ter tWIth 2 g of a polystyrene-bound sulfonic acid resin, filtered and the resin was washed with 10

But oxycargonyl ag hg amma h rPQﬁé}B?(Yi'ﬁé)XcHwt%éa fﬁtrayés}waxrcm&énf#éte@1n2va%usilaﬁ@r box

ylic aci d di et ester as colorless s fol | owi ng
wer e prepar eoouag%’oPﬂlrﬁﬁerf%pWé? h%“%??é‘l’%éo@gé?%tplﬁ‘l‘ﬁ’fer‘ FiuoreRealin| % '%meg&
submi tti ng whsiloea pprragiali air@ndtéueapto r(t @6 tmedyanblehetisylenedchitiride)t @ffordimgiBN-4-B-

(2,6,8,10-Tetraoxo-1,7,9-triaza-spiro[4.5]dec-1-yl)-pyridin-2-yloxyl-benzyl}-acetamide as a
colorless solid. HPLC Ret. time: 2.201 min; MS (APCI, m/z): 436 [M-H]’; 438 [M+H]".
20 Preparation 1:

1-[6-(4-vinyl-phenoxy)-pyridin-3-vll-pyrrolidine-2,2-dicarboxylic acid diethyl ester:

A mixture of 1-[6-(4-bromo-phenoxy)-pyridin-3-yi]-pyrrolidine-2,2-dicarboxylic acid
diethyl ester (5.8 g, 12.2 mmol), vinyltributyitin (3.9 mL, 12.3 mmol), tetrakistriphenylphosphine
palladium (0) (0.60 g, 0.52 mmol) and 24 mL of toluene was heated to reflux for 1 hour. After

25  cooling to room temperature, the mixture was concentrated in vacuo and purified by silica gel
chromatography (Flash 40, 20% - 50% ethyl acetate-hexanes), affording 4.8 g of 1-[6-(4-Vinyl-
phenoxy)-pyridin-3-yll-pyrrolidine-2,2-dicarboxylic acid diethyl ester as a colorless syrup.



Exanpl e Structure Ml ecular Weight M5 (APCI, mz): Nunmber [MtH + 8
451.443 452.2 0O NOO N”~O -]N O WO 02/34753 PCT/1B01/ 01986 -67 Exanpl e
Struct ur avob/aosd ar Wei ght MS (APCI, mz): Nunmber [ MtH] +PCDIRD1019860 465. 47
466.2 HNO NO N OCO 10 O/N O 47997 480.2 HN, OON OV H [/ "-r -
OHS 1O 11 ON O 477.481 478.4 b ONO N O() HO Exanple 12 |-f

6- (4- PYRAZOL- 1- YLM ETHYL- PHENOXY) - PYRI DI N- 3- YL1- 1, 7, 9- TRI AZA-

SPI ROF 4. 51DECANE- 2, 6, 8, 10- TETRAONE: Exanpl e Structure Ml ecul ar Wi ght M5
(APCI, mz): Nunber [MtH + 12 H 446.43 447.2 O NO

Preparation 2:
1-[6-{4-Formyl-phenoxy)-pyridin-3-vil-pyrrolidine-2 2-dicarboxylic acid diethyl ester:

A mixture of 1-[6-(4-Vinyl-phenoxy)-pyridin-3-yl}-pyrrolidine-2,2-dicarboxylic acid
diethyl ester (4.8 g, 11.3 mmol), sodium metaperiodate (4.8 g, 22 mmol), osmium tetroxide
5 (10 mg) and 2:1 dioxane-water (189 mL) was stirred for 6 hours at ambient temperature. The
mixture was quenched with sodium sulfite, diluted with water and extracted 3x with ethyl
acetate. The combined organic phases were dried over sodium sulphate, filtered and
concentrated in  vacuo,affording  1-[6-(4-Formyl-phenoxy)-pyridin-3-yl]-pyrrolidine-2,2-
dicarboxylic acid diethyl ester as a colorless syrup (4.6 g).
10 Preparation 3:
1-{6-[4-(tert-Butoxycarbonylamino-methyl)-phenoxyl-pyridin-3-vi}-pyrrolidine-2,2-

dicarboxylic acid diethyl ester:
A mixture of 1-[6-(4-Formyl-phenoxy)-pyridin-3-yl}-pyrrolidine-2,2-dicarboxylic acid

diethyl ester (0.1 g, 0.24 mmol), tert-butoxycarbonylamide (0.083 g, 0.71 mmol), triethyisilane
15 (0.11 mL, 0.083 g, 0.71 mmol) and acetonitrile (1 mL) was treated with trifluoroacetic acid
(0.035 mL, 0.46 mmol) and stirred for 48 at ambient temperature. The mixture was diluted
with ethyl acetate, washed with saturated sodium bicarbonate solution, brine, dried over
sodium sulphate, fitered and concentrated in vacuo, affording 1-{6-[4-(tert-
Butoxycarbonylamino-methyl)-phenoxyl-pyridin-3-yi}-pyrrolidine-2,2-dicarboxylic acid diethyl

20  ester as a colorless syrup.
The following compounds were prepared according to methods analogous to that of

Example 7, submitting where appropriate the correct pyridine and diester:

TABLE 2
Example Structure Molecular Weight |MS (APCI, m/z):
Number [M+H]
8 451,443 452.2
A,
HN.
o N °
=
XN IN




HNONO N ON / N5 W 02/34753 PCT/1B01/01986 -68 Follow ng the

procedure for pyrimdinetrione formation outlined in Exanple 1, reaction
of WO 02/34753 PCT/IB01/01986
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Example 12

1-[6-(4-PYRAZOL-1-YLMETHYL-PHENOXY)-PYRIDIN-3-YL]-1,7.9-TRIAZA-

SPIRO[4.5]DECANE-2,6,8,10-TETRAONE:

Example Structure Molecular Weight | MS (APCI, m/z):
Number [M+H]"
12 H 446.43 447.2
OYN 0
HNjh
o~ ©
3
N
e} Il\l-—
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met hanesul fonyi chloride (0.20 nm., 0.30 g, 2.61 mmol ). After stirring for 1
hour, an additional 0.10 nL of nethanesul fonyl chloride and 0.4 nL of
triethyl avpop3ams e added, and stirring was continued forpdT/Eur1986
sol ution of anhydrous lithiumbromegle (1.6 g, 19 nmmol, flane dried under
vacuum before use) in tetrahydrofuran (20 m-) was added via cannula, and
the m xture 35 was warnmed to roomtenperature and stirred for 2 hours. The
m xture was diluted with ethyl acetate, and the organi c phase was washed
with water, dried over sodiumsulfate, filtered and nce tra eﬂ i h.vacuo.
The resi due was fifioleyingthe AiOERIYF far RYEGIGHETSH f°ff’aat6€l°”tg? & r‘.*'La‘"'ftc”\/\t)
02{ 34(753bPCT/01 BGl:019864-pyradi- e@lhmihyaﬁeﬁmppyhanaF}G&yrrdrﬂhe-ﬁdl-di@rt@xﬁtﬁ gaaif
1-[6-(4-brono no, r i
séeé?tgg gy(?(%( )gm%é ol Jgg@a%%ﬁ’ geg tzorhﬂol% in1.2m ?M sodium ethoxide

pyrrolidine- a co ess s¥ Ba 1H
NMR ( CDCL3, m@tml) afforgedo® 1, of 114§ (4J°waze* 10Y*fFE*5’Y"P‘7e”P6Y)(PdEF"” V1.7 §-taze: 5

5 Hz), & 4% & 51dédand-23,83105%et#bhe ad a t;aor(e@s sdid, ' NMR @DRObiz00 MHAS gadkd, 1 H,
= 9.0 HZ) 2%‘%)%)2 =) 53')2_‘;(59 q ‘Hi 15- 2% J&Or iéz(hgzr?- 25 MYy, i) (g, 2n6P 5

8.

J 9.

(m 2H), r epar

5- Oxo- 1- 16 ($§3@Hak61971d yiHe =4 HZ)pﬁéﬁﬁxW--ngt?Pd‘th 53851 2Hhy 27D (M AHHe-88 2- di
car bo

xylic agl s5dipel Rye (e &/z): 4 8meaf-ution of
1-[6-(4- brononethyl henoxé) pyri di n- 3- y|] 5-oxo-pyrrolidine-2,2- 10
di carboxyl i ¢ aci d Tdf ster (0.2 g, O. 4 nnDI) |n‘0 8 m. of

di net hyl fior mam de 1vta$4-a_i@e>d/memwﬂmﬂnﬂx -1 §-0x0-pGPoliding ; '
carbonate (0. ]tﬂhgestgg 82 mmol ). After stirring for 24 hours at 50 C, the

m Xt ure was th water, extracted three tinmes with eth acet ate

and the conbi ned dr@aﬁﬁ&df@W%@gi RReREY YT Syl aroxe pUT RN a e °x3f"FI t & d
and concent r afig@di bdler: VidCaisolutioh boOT4b- (Wgorh'iyephembbd)?p){mdmtbw}tpyaﬁdtﬁE-Z;EJdmadbeJQ/sc

[SK/[kllfﬂp+t C\ﬁt I \g/aatscﬁgsl ]vegslrtt rr?ﬁtr]] haSFAB’"eQ‘?n %)g Scf %@%"5“’%"53"%’ éd%Pg borm\X/lEacﬁ (@68 2

r ef er ence5t o wdtenel) atPaet iAder stifring fi SdPwenhbe mixtise was conpﬁa@éedsfkvacv%d’"ttw’ t he

art will apprggi étﬁﬁ atcet@te ¥R Was an@d@@tatueamssayahaageéuuon@;dla&wﬁ@d Wam st
substitutions

ocedur es o]
made Wi t hout TH@BQPWF df ?‘S'Pn”?"ﬁgngﬁ|WqFtsatarr%eBsa@8?)°éjs 3? eb |c|arrt])§eaﬁ%| gﬁé '%ﬁm?é/
exanpl e, ef f ecbieveactishrge §met Wit etiyhasetatth @np e cpobined ordeiaigEss were sided vsf t h
herein above JiByn, Qﬁat@PWtérQ@Qh@ ﬁﬁceﬂtré’t@@sﬁqﬂd%%ﬁgfdm@a@ B@td Q0861 & §4e(a-
responsi veness of the r eat e% (ﬁ/ i d‘ﬂg“ at| ons wth
t he conp@@nds!’yéftoxm?g’yi Wéﬂ’ty? B\ﬁ‘di”r?d’mc?a‘tx@d’yr ’8\9822 akt?ﬁ/\k"geac' 4
phar macol ogi aaloriéssspaps BISNMR 0L doMliz)vaD4/ (datit,ord2. A glz), 8.7k, 1ﬂ6b%2ld|31@
upon the partigu Rl easd, JVBBSQEP%?Q& ztmequ 06 SYREURCS ~lelleRs, ATE(sPabeent

25 pharnmaceut| carriers, as _we g
admi ni strati dh'® @nf oyl Bak 2B &R %!'Qp%éft@éj 2v r|1z§t(|" (?ﬁ‘s‘j ?d'i*?)fpg?‘ew 67§ lh the
results are Qﬁ/atemqui‘ in accordance with the obj ects and practices of

the present i nventlt & é S intended, therefore, that the invention be
defi ned t he scop%pcﬁ‘ ‘t'he cI ai s V\/m ch fol |l ow and that such cl ai ns be
interpreted as brqa@{¥-Bromdmret ©NE ‘ 30 pYsdidpep sfelep il
acid diethy] ester;
To a solution of 1-[6-(4-hydroxymethyl-phenoxy)-pyridin-3-yi}-5-oxo-pyrrolidine-2,2-
dicarboxylic acid diethy! ester (0.80 g, 1.9 mmol} in 9.4 mL of methylene chioride was added
30 triethylamine (0.46 miL, 0.33 g, 3.3 mL). After cooling to -40 °C, the mixture was treated with
methanesulfonyl chloride (0.20 mL, 0.30 g, 2.61 mmol). After stirring for 1 hour, an additional
0.10 mL of methanesulfonyl chloride and 0.4 mL of triethylamine were added, and stirring was
continued for 1 hour. A solution of anhydrous lithium bromide (1.6 g, 19 mmol, flame dried
under vacuum before use) in tetrahydrofuran (20 mL) was added via cannula, and the mixture
35 was warmed to room temperature and stirred for 2 hours. The mixture was diluted with ethyl
acetate, and the organic phase was washed with water, dried over sodium sulfate, filtered and

concentrated in vacuo. The residue was filtered through a pad of silica gel eluting with 1:1



-70- W Caim 1 A compound of the formula: HO X-Y-Z-G NO=~ A ND HQ
| wherein said "A" is a 5-7 nenbered heterocyclic ring selected fromthe
group comved8r/B4rg3 of 1 X-Y-Z-G X-Y-Z-G a) X-Y-Z-G b) c) O eri/nkd1/49883 N R4 N
RANRE 3RBRT RRE5RRRR RR R RRzZR XVY-Z-G X-Y-Z-G d)
1(-Y-2-GCe) I f) I / 90 R NM NN-J/\' ~RO NNRI1 NRs NR1I1 R1 ~11 1 5
Re. RRR1zRL2RRRR' XY-Z-G g) XY-Z-Gh) X-Y-Z-Gi) 4 4 SO 3
NSO R4 so W RNzRa RRRRER6R R 1ZR51zRRRRRRS5 5
X-Y-Z-G X-Y-Z-G X-Y-Z-Gk) 1 ~) R" 10 Rll1 RRo RRI3 10 Rs R12 QN Rs
R7 N Rs ethyl acetate-hexanes, affording 0.65 g of 1-[6-(4-bromomethyl-phenoxy)-pyridin-3-yi}-5-oxo-

pyrrolidine-2,2-dicarboxylic acid diethyl ester as a colorless syrup. 'H NMR (CDCls, 500 MHz):

8.07 (d, 1H, J = 3.0 Hz), 7.76 (dd, 1R, J = 2.5, 8.5 Hz), 7.44 (d, 2H, J = 8.5 Hz), 7.12 (d, 2H, J

= 8.0 Hz), 6.95 (d, 1H, J = 9.0 Hz), 4.53 (s, 2H), 4.22 (g, 4H, J = 7.0 Hz), 2.75 (m, 2H), 2.65

5 {m, 2H), 1.20 (t, 6H, J = 7.0 Hz) ppm.
Preparation 3:

5-0Ox0-1-[6-(4-pyrazol-1-yimethyl-phenoxy)-pyridin-3-vil-pyrrolidine-2. 2-dicarboxylic

acid diethyi ester:

To a solution of 1-[8-(4-bramomethyl-phenaxy)-pyridin-3-yl}-5-oxo-pyrrolidine-2,2-
10 dicarboxylic acid diethyl ester (0.2 g, 0.4 mmol) in 0.8 mL of dimethylformamide was added
pyrazole (0.056 g, 0.82 mmiol} and potassium carbonate (0.11 g, 0.82 mmol). After stirring for
24 hours at 50 °C, the mixture was diluted with water, extracted three times with ethyl acetate,
and the combined organic phases were dried over sodium sulfate, filtered and concentrated in
vacuo, affording the crude product as a colorless syrup that was used directly in the next step.

15 MS (APCI, m/z): 479.2 [M+H]".

While the invention has been described and illustrated with reference to certain
particular embodiments thereof, those skilled in the art will appreciate that various
adaptations, changes, madifications, substitutions, deletions, or additions of procedures and
protocols may be made without departing from the spirit and scope of the invention. For

20  example, effective dosages other than the particular dosages as set forth herein above may
be applicable as a consequence of variations in the responsiveness of the mammal being
treated for any of the indications with the compounds of the invention indicated above.
Likewise, the specific pharmacological responses observed may vary according to and
depending upon the particular active compounds selected or whether there are present

25  pharmaceutical carriers, as well as the type of formulation and mode of administration
employed and such expected variations or differences in the results are contemplated in
accordance with the objects and practices of the present invention. It is intended, therefore,
that the invention be defined by the scope of the claims which follow and that such claims be
interpreted as broadly as is reasonable.



RS RERT12RLRR RLR25~6 RW 02/34753 PCT/ 1B01/ 01986 -71 n)
X-Y-Z-Gn) X-Y-Z-Go) X-Y-Z-G (1R N9Msl|I Ro/ NRKk,~~(NRH SO
~/["~\" amdORI4752 p O wherein each of Rl, R2, R3, R4, R5,PREIBIRDIISKS, R9,
RO, R', RlI2 and R 13 is independenthly. selected fromthe group consisting
of hydrogen, (Cl-C4)alkyl, (Cl-C4)alkenyl, (Cl-C4)alkynyl, (C6-C o)aryl,
(C1-C10) heteroaryl, (C3-C8)cycloal kyl and (Cl-Clo)heterocyclyl; 5 wherein
each of said (Cl-C4)al kyl, (C6-Cl0)aryl, (Cl-C10)heteroaryl,

(C3-C8) cycl oal kyl and (Cl- C10) heterocyclyl nmay be optionally substituted
on any of the ring carbon atons capable of form ng an additional bond with
1-3 substituents 3@? Pai‘“hg i ndependently selected fromhalo, (Cl-C4)alkyl,
(C1-C4) al koxy, -CN, - O edntboutd8 theXorinulal C6- C10) aryl or (Cl- C10) het eroaryl ;
10 Y is selected fromthe group consistifg N_Z% bond, oxygen, sulfur, >C=0
>S2, >S=0, -CH2-, -CH2O, -Q(CH2)nH, A#CHZS-, -S(CHZ),, , -CH2SO-,
-CH2S2-, -SQ(CH2)" -SOZ(CHZ)n Rt : R 14(CH2) n-, -CH2[ N(R14)] -
-CHZ(CHZ)n-, -CH:CH-, -C=C, -[N )]-#02-, and -SOZ[N(R14)]-; nis an
integer fromone to four; 15 R14 isN ogenjor (Cl-C4)alkyl; Zis
selected fromthe group consisting of ( yaryl| (C3-C3)cycl oal kyl, (C1-
Cl10) het erocycl yl and (C1-C10) heteroaryl; wherein one or two carbon-carbon
singl e bonds ofhersiaisaid (ACk CBY ovpoiberat keteroeyelic(rigd settidliomeheargur ophsisting o
optional Iy be replaced by carbon-carbon double bongs;z.d0 wherein each of
said X or Z may be indeperddgnt|y opti H4-¢ substi t Yitgd on any of the ring
carbon atons capabl &) of [T?obm' ng gﬁ addi tignal K8nd $

substituents per ring i pendent |y sel gcked fro
(C1-Ca)al kyl, (Cl-C4)geff LMOr0al kyl ST
and (C3-C8) cycloal kyl y qﬁls R15- ‘ T is a substituent
on any ring carbon at om''of RZ capabl é?R 5.0R form IR a‘hR?inl tional bond and
is oriented at a pesition other than al pha to the point of attachnent of
the Zring to Y; pis an integer fromO to 4; R15 is independently selected

Xy, (Cl C4) al koxy

fromthe group consisting of halo, -CN, OH, (Cl- CA)al kenyl,
(CLl-C4)al kynyl, (ClgfA)pgtfkuoroalkyl, XﬁeZ‘ﬁI uor 0(6;1- Ygl' oxy, R18-,
R18- O, R18-( Cl- ’ /U\ R
N N R11
R10
RV R R

X-Y-Z2-G




30 A4)alkyl-O, R18-(C=0)-, R-(C0O-0, RI18-0(C0O- R18-S-, R22-(S=0O -,
R98- (S02)-, R22 (S02)-(NR21)-, R19-(C=O0-(NR21)-, R22-0O (C=0O-(NR21) -,
(R19R20) WO 02/R7SR20) N- (S02) -, (RL9R20)N-(C=0) -; (R1sR20)PReT/®BoD01¢sbiR 21) -
and (RI9R20)N- (C=0)-O; each of R16-ahd R17 are independently selected from
hydrogen and (Cl-C4)al kyl; WD 02/ 34753 PCT/ 1B01/01986 -72 or R16 and R17
may optionally be taken together with the carbon to which they are

attached to forma 5 to 10-nenbered carbocyclic ring; R b, R19, R0 and R21
are independently selected fromthe group consisting of hydrogen,

(C1-A4)al kyl, (C6-C10) ry%, (C3-C8) cyglpal kyi, (Cl1-C10)heteroaryl and (Cl-
5 C10) het er ocycl yl ;mmhér e i sai d 0)C6- ¢10Tar yl , ( C3) CB) cxed-Ba kyl ,

(C1-C10) heteroaryl and|(Cbd C10) heterogycyl noieties ma? bg'toptional | 'y
substituted on any og Nhé( rigg car bonNa-t(omsg capabl e of, ®Ri°ng an

addi ti onal bond by on t oNRr ee su {turnBs per ri né ind Rdent |y
selected fromF, O, r,S/§ZN, H, (Cl al kyl , ape1- enf I'wrer oal kyl ,

(C1- A4) perfl uoroal koxy, €1- ¢4) al koxy, Oamni no, (Cl1-C4)al kyl - NH-;,

[(Cl-C4)al kyl]12-N and (C3-C8).cygl oal kyl ; erein 1Q sajd _

( C3- C8) cycl oal kyl Wagiain (gach @io%hé%eﬁgcﬁllﬁﬁ%\ﬁ@et Fis'%mfgov %éioRg'p?‘?doﬁésl By be
substi tut ed iayependedtly whedt&l fiord ahed grolpl cénb@jintetfanyampyl, (@nd,)alkyl, (C1-Cs)alkenyl,

Cl- C, 0) het i efi ] | titut y
T euon ot ol kRl RS, TEYCORMLARRL | x BiercRBRt LA 1 E L BRp Ay N
subst i t ueht swirsein epeigofj sadcpeRdalkit| (Fs-Selasdt EdCioheiaraand §e-Gupycoatigiasdi(g of
E Ci(- 042 al k%/lr]cgmdtesoﬁ;l?yrn] %)/a:itekddﬁor(a%eamtp&ﬁ otﬁrhanﬁibg tr@nﬂwgf%%dgeéfor?@t:%;@aal dfysb;a
aken oge r W e n r e .,C ey. ar.e a e orm a (0]
S e oy e R AR e C e e A
t oget her wi t (€«Chllkpi (Cr-Gglathkpxyt N, e@i Brrh-Nitz t he  oxygen to which they are

attached to formgi3cle. 8; peshaagippocyclic ring; R22 is selected from
consi sti'}lsg( %)f " gﬁ%al‘ ;I aWCG- 20 C8)cycl oal kyl ,

t he grOUﬁcé , , . Clocgmﬁr |, (C3- _ ).

(C1- C10) Fot er oar yI SRelEceETonIs FRRsoBETEs §13 ddletuisn sl >Eeg Sy 30

(G- boe) cycl @ K ytHOf GDIAEER). mzer,GQCWE)n'?®£ﬂb$@1?(IEﬂ29@9&B@K@¢?@| yl noi et esf

may be optio suhsi i tLuted, on e o
g on aaRiGHs e AR BRI R, ROLRRL BLOTINGERRSOS

form ng an a » tuents' per

i ndependent | ghdsgPdbitRed-from F, C, Br, CN, OH, (Cl-C4)alkyl, (Ci-

C4) per f | uor oal kyl p is(lnéeat) P& bhaigraal koxy, (Cl-C4)al koxy, am no,

(C -A)al kyl -NH, _(C1L 25 C4)al i%.-N- and (C3-C8)cycl oal kyl oxy; wherein
sai d (CSl-’ ) cycl ol %&dez,gﬁan C(r)é’gﬂ >1’21et erocyclyl noieties may al so
optional |l y be sub&tif tagtestgd bijoroxtine gwhier edneisiai of (€1C029) HEE-Es)amioglikylari@:- ( C1-

C10) heter OCYQJQV\EteFEE%(Wl LS (ORY,,)RRLloaNR vh¥reRns WS Lath&HcRBorPilYgld biKls of
nitrogen atomable to n additional substltuer‘ one to two

substi t uent ssabcbEés’rqﬂ??éj"'?qslfg’gBr(e){?zi?&?ft)rl‘e;}erg‘é(f"é’c’?%yd°p“P'P%lP‘anH@p t@?egﬁ&y CHREC8IPRg of
(Cl- A4) al kyl dauhle borisls; C4) al kyi - (C=0 -; 30 or R21 and R22 may optionally be
taken t oget her wi \R/I}ibréingaépwigf E%@Qr& n%tnlféggg)ﬁ*)ﬁgﬁé?wdgr(tlg%Pi%nal@%%é{ilfutédoon%g/ %pthg hey
are attached to forma 3 to 8-nmenner heterocyclic ri'ng; or a
phar maceut i c#19 G708 EqRstsPaPle g ferminearedsditional beprhbilie R ¥ subs ket PRY 118
clai m | wheriadépesdantdy ‘sélected freel BCEM ONN dHE(C,-Cy)alkyl, (Ci-Cs)perfiuoroalkyi, (Ci-
C.)perfluoroalkaxy, (C4-Cy)alkoxy and (Cs-Cg)cycloalkyloxy,
G is R™-(CR'R"),-; wherein G is a substituent on any ring carbon atom of Z capable
25  of forming an additional bond and is oriented at a position other than alpha to the point of
attachment of the Zringto ;
p is an integer from 0 to 4;
R' is independently selected from the group consisting of halo, -CN, -NO,, OH, (C4-
C)alkenyl, (Cs-Cy)alkynyl, (C1-C)perfluoroalkyl, perfluoro(C-Cy)alkoxy, R™-, R'"-0-, R'-(C,-
30 Cyalkyl-O-, R"™(C=0)., R®(C=0)-0-, R®-0-(C=0)- R™-8-, R¥(S=0)-, R"-(50,)-, R*
(SO)-(NR®")-,  R¥AC=0)-(NR¥)-, RZ-0-(C=0)-(NR¥)-, (RR®N-, (R"RZ)N-(SO,)-,
(R™R®)N-(C=0)-; (R**R®)N-(C=0)-(NR*")- and (R"*R®)N-(C=0)-O-;
each of R" and R" are independently selected from hydrogen and (C,-Cy)alky};



group consisting of WO 02/34753 PCT/1BO1/ 01986 -73 X-Y-Z-G Rl1l1 ,o0
X-Y-Z-GKk) X-Y-Z-G1) RR3 1 ~1 RIO Rz ONRNRIo NR87 R RB R R7 R
RRs 2 5w&koR7B8 R2 R5 ; and R R 3. The conpound accor di ngctmasmloasss |
wherein said X is (C6-Clo)aryl. 4.72The conpound according to claim1
wherein said X is (Cl-Cl0)heteroaryl. 5. The conpound according to claim!]
wherein said Y is oxygen. 5 6. The conpound according to claim| wherein
said Gis R15-(CR18R17)p-; wherein p is 0. 7. The conpound accordi ng to

claiml wherein said Gis R15-(CRL6R17)0-; roml
to 4. 8. A conpoufidR ac%‘SrF%hRﬁ‘@V PW‘“BF‘%%@“W@?@?W"E&E’H B?Pp@uﬁa%?@e%gﬁeect ed
from 10 thea@cheptoGansd 5iol 10gnadiitered carbocyclic ring;

1-[6-(4-Fl uoro- phgnowé - Tl & 3 lddedenbenty t Sledtel™ B Mt drovh 085m88Hg20r0, 8, 1

O-t etraone;

1- [ 6- ( 4- Fl uoPtsresean oSG o dilGe=Gepmt - 1CaCaecioplivh, aCoprahstesossy uriidc dffe- 2, 7,
9. 11 - tetsaongihetbrdcheiii? wheRinlhid (Ce-Crplaryl, (Ca-Cscycloalkyl, (C1-Cro)heteroaryl and (Ci-

'{gt raoxo-1, 7C%)r;[e¥ér§:§/§yis clngtPeLA'm%r] glee %ptilangl,y su8¥trt&tgd A Zanylo?@{e] rzpéa @5«%9& ta‘oHs

1-[ 6- (4-[ 1, 3caiebland ifermiio- 2n gdditiona rhory Py gye tadihrre3supptuepts7pey_ringingegendsrivol 4. 5
] decane- 2, 6¢8ecldd t&h FAAIERE:, CN, OH, fT-C,;)alkyl C1~C4)perﬂuoroalkyl (C4+-Cy)perfluoroalkoxy,
1-16-(4- H hy'cfcrbea?kgﬁ(;}' B QLS GV 1L &3 ag AP B SLASE AN Gingrehy 8 10

-tetraone;
N-{4-[5- (@, 68 10-Ceityclaabydarkd (T;-Gdheteaccasiy piaiedpst msY d'@@ OQIWB‘)Y bpyspbﬁ'mﬁfidzh}’yl oxy
] -benzyl}- 6 3%9 (01-010 heteroary\ and {01-C1a)hetero cyclyl mo:e‘ues may op’nonaﬁy be

i\l_ f)gn [235” § 2 g?ig&gﬁfg}‘ (rﬂ!g)(/) ?(lr(x)g- mt'rc?gen atornfll 253 tosﬁlp;:ricg) g’n aj,dlt!%r(‘«:a-t suB/sti uevptyhy one to gN yl oxy

N- (4-[5- (2, GS&SﬂIOeﬁfepéralﬁg Dodpehddntly séleza-fpi the prbub bateistig of (§ -yalkytiams (2| oxy

] - benzyl } - b¥ XE( )L Pent anoi ¢ aci d
4-15-(2, 6, 8, 6 etragxo 1,]9tr|aza splro[t4 5] dec-1-yl)-pyridin-2-yl oxy] -
25 benzyﬂém de: C9"CROb"rl‘,?€’ cEaY %pmlly &e dzkeq ogether with the nitrogen to which they are

4-[5-(2, 6, 8, ARachéd BGArals b Omérbagahsdbdyalc4ing] dec-f-y[) -
or R'™ and R* may optionally be taken together with the nitrogen, the carbon or the
oxygen to which they are attached to form a 3 to 8-membered heterocyclic ring;
R% s selected from the group consisting of (C;-Cilalkyl, (Ce-Cig)aryl, (Ca-
20  Cslcycloatkyl, (C4-Cqg)heteroaryl and (C,-Cyg)heterocyclyl; wherein said (Ce-Ciplaryl, (Ca-
Cgloycloalkyl, (C4-Cyolheteroaryl and (Cy-Cio)heterocyclyl moieties may be optionally
substituted on any of the ring carbon atoms capable of forming an additional bond by one to
three substituents per ring independently selected from F, Cl, Br, CN, OH, (C4-Cyalkyl, (Cs-
C.)perfluoroalkyl, (C-Cqperflucroalkoxy, (Cs-Cylalkoxy, amino, (C4-Cyalkyl-NH-, [(Cs~
25  C,alkyll-N- and (Cs-Cg)cycloalkyloxy; wherein said (Cs-Cs)cycloalkyl and (C-Cqo)heterocyclyl
maoieties may also optionally be substituted by oxo; wherein said (C¢-Cso)heteroaryl and (Cy-
Co)heteracyclyl moieties may optionally be substituted on any ring nitrogen atom able to
support an additional substituent by one to two substituents per ring independently selected
from the group consisting of {C-Cy)alkyl and (C4-Cy)alkyl-(C=0)-;
30 or R?" and R* may optionally be taken together with the nitrogen, the oxygen or the
sulfur to which they are attached to form a 3 to 8-membered heterocyclic ring;
or a pharmaceutically acceptable salt thereof.
2. The compound according to claim 1 wherein said ‘A" is selected from the
group consisting of



pyri di n- 2-yl oxy] - benzyl am de;
1-[ 6- (4-Brono- phenoxy)-pyridin-3-yl]-1,7,9-triaza-spiro[4.5]decane-2, 6,8, 10
-t et raonayo 02/34753 PCT/IB01/01986
1-[ 6- (4-pyrazol - 1-yl et hyl - phenoxy) -pyridin-3-yl]-1,7,9-triaza-spiro[4.5]de
cane- 30 2,6,8,10-tetraone; and a pharmaceutically acceptable salt thereof.
WO 02/ 34753 PCT/ 1B01/01986 -74 9. A pharnaceutical conposition for the
treatment of a condition selected from the group con?(ié?i g of connective
ti ssue disorders, inflanmmatory disorders, inmunol ogyfial” 1’§] di sorders,
i nfectious di seases, rrspz-Gator x%di seTs‘éZ;G car di ovipsu\l lsseases, eye

e

di seases, metaboli & di eages, central |né¥Vpus systemd 12,
liver/kidney 5 diseases, [ kA disord

;‘%C di sorders,

skin disorders and can na nm tuding a nprising an
amount of a conpoun tm1l ef | such tre eand a
phar maceutical ly acc e carrier,.A0. ARnet hod foR RP I'ng a condition

sel ected fromthe groBp &nsisting Bt R@:(Brsmecti vandi ssue 'di sorders,
inflammatory di sorders, inmmunol ogy/allergy disorders, infectious 10
di seases, respiratory PSR agerdinadq 8aELT Wherein s3id SdsCodydai seases,
(ro?t abolic di seagas, _ celrhtﬁrca::npﬂ.aﬁysewdi@ys&@m tvedsidl e5ig X id %Jlﬂfiﬁﬂ@tégwa cord
i seases, reprodyctive.healt i.sorder.s tric _disorders, skin disorders
and cancers !On a%Crram‘r:lih?cPrH%cfuﬂglaﬁcé)F gﬁﬁﬁﬁﬂ’?évéﬁér?%'??%?%és°x§aerﬁi'ni stering to
sai d manfral an afeunt BF eempewnsoarrardsE ol eidim 1 wherdresaif @ is R'HGRIIR g such
a conditi On-whééirﬂplisoﬁ phar macegt ibcal lncorrposibti on fo][ the treatnent of a
condi tion which can treate the inhibition o tLiX s
net al | opr ot ei nasgs i ne‘a‘enﬁﬁ?ﬁﬁ“‘,d ReFETdNg; tt‘?g‘tj‘%{"“h rYnge'“ &9 i‘%i%g(%ngPﬁiunt of
a conpound cthecdirep iah irdddeeftdm ¥é0 4.n such treatnment and a pharmaceutically
acceptabl e carri Q.

A compound according to claim 1, wherein said cormpound is selected from
10  the group consisting of:
1-[6-(4-Fluoro-phenoxy)-pyridin-3-yl}-1,7,9-triaza-spira[4.5)decane-2,6,8, 10-tetraone;
1-[6-(4-Fluoro-phenoxy)-pyridin-3-yl}-1,8, 10-triaza-spiro[5.5]undecane-2,7,9,11-
tetraone; .
4-[5-(2,6,8,10-Tetraoxo-1,7,9-triaza-spiro[4.5]dec-1-yl)-pyridin-2-yloxy]-benzonitrile;
15 1-[6-(4-[1.3.4]oxadiazol-2-yl-phenoxy)-pyridin-3-yil-1,7.9-triaza-spiro[4.5]decane-
2,6,8,10-tetraone;
1-[6~(4-Ethyl-phenoxy)-pyridin-3-yl]-1,7,9-triaza-spiro[4.5]decane-2,6,8,10-tetraone;
N-{4-[5-(2,6,8,10-Tetraoxo-1,7,9-triaza-spiro[4.5]dec-1-yl)-pyridin-2-yloxy}-benzyl)-
acetamide;
20 N-{4-[5-(2,6,8,10-Tetraoxo-1,7,9-triaza-spiro[4.5]dec-1-yl)-pyridin-2-yloxyl-benzyl}-
propionarmide;
N-{4-[S~(2,6,8,10-Tetraoxo-1,7,9-triaza-spiro[4.5]dec-1-yl)}-pyridin-2-yloxy}-benzyl}-
butyramide;
Pentanoic acid 4-[5-(2,6,8,10-tetraoxo-1,7,9-triaza-spiro[4.5]dec-1-yl)-pyridin-2-yloxy]-
25  benzylamide;
Cyclobutanecarboxylic acid 4-[5-(2,6,8,10-tetraoxo-1,7,8-triaza-spirof4.5ldec-1-yl)-
pyridin-2-yloxy]-benzylamide;
1-[6-(4-Bromo-phenoxy)-pyridin-3-yl]-1,7,8-triaza-spiro[4.5]decane-2,6,8,10-tetraone;
1-[6-(4-pyrazol-1-yimethyl-phenoxy)-pyridin-3-yi]-1,7,9-triaza-spiro[4.5]decane-
30 2,6,8,10-tetraone;

and a pharmaceutically acceptable salt thereof.
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9. A pharmaceutical composition for the treatment of a condition selected from
the group consisting of connective tissue disorders, inflammatory disorders,
immunology/allergy disorders, infectious diseases, respiratory diseases, cardiovascular
diseases, eye diseases, metabolic diseases, central nervous system disorders, liver/kidney
diseases, reproductive health disorders, gastric disorders, skin disorders and cancers in a
mammal, including a human, comprising an amount of a compound of claim 1 effective in
such treatment and a pharmaceutically acceptable carrier.

10. A method for treating a condition selected from the group consisting of
connective tissue disorders, inflammatory disorders, immunology/allergy disorders, infectious
diseases, respiratory diseases, cardiovascular diseases, eye diseases, metabolic diseases,
central nervous system disorders, liver/kidney diseases, reproductive health disorders, gastric
disorders, skin disorders and cancers in a mammal, including a human, comprising
administering to said mammal an amount of a compound of claim 1, effective in treating such
a condition.

11. A pharmaceutical composition for the treatment of a condition which can be
treated by the inhibition of matrix metalloproteinases in a mammal, including a human,
comprising an amount of a compound of claim 1 effective in such treatment and a

pharmaceutically acceptable carrier.



