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gell-matrix interaction associated with netastasis especially as ob9erFes 2003
in invasive breast cancer lesions and in malignant epithelia growh in skin
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S; alternatively ring B may be biphenyl; ring B may optionally be linked to
ring A by a Cl-4 alkyl or a Cl-4 al koxy chain |inking the 2-position of
ring Bwth a carbon atom al pha to X2; each R3 is independently sel ected
from hydrogen, hal ogen, N02 COCR V\,herel n R |s hydrogen or C 1- 6al kyI CN,
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&l kyl,, or together with R6 fornms a carbocyclic or heterocyclic spi rozé,"—FeB 2003
or 7 menbered ring, the latter containing at |east one heteroatom sel ected
fromN, O and S; Zis -CONHOH, Y is -S02- and Qis selected from

- C(R6) (R7 wo ofy -C(R6) (R7) 10 CH2-; or Z is -N(OH CHO anﬁCQngg,ﬁﬁbpct ed
from-CH(Ro) -, - ( R6) - CH2-, and - N(R6) CH2-; R1is H C1-6 alkyl, C5-7
cycloalkyl, up to C1 Oaryl up to C 1-3C-Jneteroaryl up to C 12arai kyI
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car boxy(Cl 4)al kyl, up to cyci oal kyT, -0 z4, -SR4, Cl-4al kyl substituted
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= hydrogen, hal ogen, kyl , C 1-4 koxy, nis 1 or 2,

such as i(1889)iJdBwl Cyem 2641169)), 1'@-‘13 17&2erLdnrsherhmathéindlrﬁlbl Chan..(199Q) 265F E B
2003 WO 00/ 6 CTIGBQQ/OZ B,= monocyclic or. bicyclic aryl,
aral kyl OB Shet Bk yi st R MMED ProiiFs 2 e R i9ate Pt PbBHocy o |
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;u\nDnocycllc aryl or heteroaryl having up to 6 ring atoms, such as a phenyl
;or  pykS dyMetallmgptel?rases (95982 ) Editedfbg VéiCh Parkis & B.RMdghamr ppﬂ:i 8. mdh(n%) 5
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J\ al kyl ; a'&%‘W&B‘%l@S s linked to R1 or R2 to forma CS-7 al kyl or
& het er oal kyl ring such as a cycl ohexyl ring; 10 Rl = hydrogen, C1l-6alkyl,
+ CS-7 cycl oal kyThe expressiofCh MNP X sl restrigted northally tdhetfew oell typed, kngludingp t o C 10

aryl or het such as up to . C6 aryl; all tionally substitute

to three ﬁaﬁe@@ﬁy&&?@ﬂs ﬂaﬁroebiéﬂ anﬁ;macrqghaseggrfpwwr etégeéPWérowaefPeR 1

repr nt r: tig h as
et 2y RSB el lls oK B GoBEhy vl o REL e xRS E)
hal ogen, tieg2ellsGhlgr&iAR, fa@ofb—cﬁ eyidkyies Tlﬁs&‘ari:—tﬁe sdni@yrhedlat&@d&eﬂmﬁplaﬂaleﬂlm -S02-C

1-6 al kyl or C 1-6 al koxy; Z = - Cﬂ%@) Preferred val ues
. for the aw&rﬂ@n@awﬁsmmﬁtﬂmaf‘ép?m ﬁrmﬁWh@r serrgted MMEsoNBAPI fsapleeied 88 4% as

chl ori ne, EtWE‘P'?ﬁO%n{ 1'1 l}esubé\é%er}tﬁg ?eévgﬁaioh%hn tﬁgerz?xlﬂiﬁlicall?%tar % hoxy’

parti cul ar y met uorl ne; = a nonocyc ary
het er oar yIThé progeab@\tediredfoit thisactivatipndk ©1v® aseifdt known. The balance of active MMP9

25  versus inactive enzyme is further regulated in vivo by interaction with TIMP-1 (Tissue
Inhibitor of Metalloproteinases -1), a naturally-occurring protein. TIMP-1 binds to the C-
terminal region of MMP9, leading to inhibition of the catalytic domain of MMP9. The balance
of induced expression of ProMMP9, cleavage :)f Pro- to active MMP9 and the presence of
TIMP-1 combine to determine the amount of catalytically active MMP9 which is present at a

30 localsite. Proteolytically active MMP9 attacks substrates which include gelatin, elastin, and
native Type IV and Type V collagens; it has no activity against native Type I collagen,

proteoglycans or laminins.



&s phenyl, biphenyl, napthyl, pyridyl, pyrimdinyl, pyrazinyl and €1FEB 2003
pyridazi nyl, especially phenyl, pyridyl and pyrimdyl, nore especially
phenyl, 2-pyridyl and 2,4-pyrimdyl; P = a direct bond; 25 both X2 and X1
are N, Y =wSeir247¢x= r R is phenyl) 4-trifluoronethyl phenypct/cBesiaisty| ,
phenpropyl, isobutyl, cyclopentyl, benzyl oxynethyl, 3, 4-dichlorophenyl,
pyridyl, pyridyfethyl, thiophenyl propyl,-40 bronot hi ophenyl,

pyrim di nyl ethyl, pyrimdinylpropyl, pyridylethyl, pyridylpropyl or

t oget her \ilhdne R® tiesn g growing dlod ef date implicating les-fmMMP9 iR arisusphgisiolpgitall =
-N(OH)CHO 2 E B 2003 WO 001 12473 PCTI GB99102801 .. Myre preferred

val ues i n&“&d@aﬁg’%‘éﬁ?ﬂ@ﬁﬁ%ggwﬂq}%c [Ales: ingly tgﬁe invasien pEeMYONIGesa or para

to the ri | ' I, L -4 S r g rerin
51 ¢ ohenyroASBks PP iR kit icheiy 3o tark) sabed SEARYONC iifanealOf €11 19
or 4- chl orson{easledp phiegromah and déetopniehof bobed aad figraibnesNiiflanahdtorycelld friinngs

B and A include phenyl and piperazinyl; pyridyl and piperazinyl, and
pyrim &i nethawericﬁkgf}gp atp ﬁ‘ﬂueﬁeg}ﬁé@ﬁ?d/ 9 expression hag observes i gertainfpathelogieal

heterocycl | i i | e gny one of 10 o-O Qx~./ [ [ [ [ [ \ \
VLT tiloR) gy byd iflcing NI B8 B s a5 it 9o 02801
_9_ N N mbastasi,/Albhdimbr'd, Muitiiple rSclErd\siFangma@eQuﬁu{e iff athePdstlerosis lehdingdo O O N
Al ~l ~I / NN\WS S\S \\S/ NNNNNG5 10 Particular rings for ring A

i ncl ude ardcugaroremary gonditiony'sich s Myacrddialt Infaretionespondi ng seven menber ed

anal ogue(s). It. wkl. be ciated that the partiqgular substijituents and
number of substiitd&A5t gspaﬁpﬁtﬁ%gwwtmy@raynge §8‘T‘B 80&932‘%’"1“5? ]fa\voi d

sterig® |y undesirabl e conbinations. This also applies to rings as nay be
formed by RL and Q R2 and Q as well as R6 and R7. Were optically active

centres exi st in tHegoRpounds of I al, we disclose all individual
optically active nbi ngti ons of these as individual specific

enbodi nents of the j i on, as W{WrY&rrespon iZAAg racenat es.
Q -7<

R3

n

R1 R2

wherein ring B is a monocyclic or bicyclic alkyl, aryl, aralkyl, heteroaryl or heteroaralkyl ring
comprising up to 12 ring atoms and containing one or more heteroatoms independently

15 chosen from N, O, and S; alternatively ring B may be biphenyl; ring B may optionally be
linked to ring A by a C1-4 alkyl or a C1-4 alkoxy chain linking the 2-position of ring B with a
carbon atom alpha to X2,

each R3 is independently selected from hydrogen, halogen, NO2, COOR wherein R is
hydrogen or C1-6alkyl, CN, CF3, C1-6 alkyl, -S-C1-6 alkyl, -SO-C1-6 alkyl, -S02-C1-6

20  alkyl ,C1-6 alkoxy and up to C10 aryloxy, nis 1,2 or 3;

P is -(CHz)n- whereinn =0, 1, 2, or P is an alkene or alkyne chain of up to six carbon
atoms; where X2 is C, P may be -Het-, (CH[R6])n-Het-, -Het-(CH[R6]n-or
-Het-(CH[R6])n-Het-, wherein Het is selected from - CO-, -S-, SO-, -SO2-, -NR6- , or -O-
wherein n is 1 or 2, or P may be selected from -CO-N(R6)-, -N(R6)-CO-, -SO2-N(R6)- and -

25 N(R6)-S0O2-, and R6 is hydrogen, C1-6 alkyl:‘ up to C10 aralkyl or up to C9 heteroalkyl,

Ring A is a 5-7 membered aliphatic ring and may optionally be mono- or di-
substituted by optionally substituted C1-6 alkyl or C1-6 alkoxy, each substituent being
independently selected from halogen, C1-6 alkyl or an oxo group;



~pecific conpounds include 21 F E B 2003 WO 00/12478 -9 F O 0 0 @ OB 2003
CL\ NNONcl "-~~~e€e;  _ ~-~ CIl ~~NN-"S~\ Nn O O0NO-O-S
\ NDNC 50r ~N~\ N /NPC1/GB99/02801 MZ M+l (ESP+) 438 MZ M+l
(ESP+) 455dldnddd (ESP+) 487 MZ M+l (ESP+) 454 M Z Mrl (RSPGhedidRn | & ~
(+dS~) i +Ti~1 Z/IY~] NMNN N_v 10 ~. NJ ' 0'so ~' N, o0 96~ (+dS~ |+Y~l Z/ Y1i
SO0~ JI0ONNOI ,, ii S NNN~~ N4 i 010 8b (+dS~) I+y~l Z/L~i GSt~
(+dS~) |+Y~l ZIY~l | Sti (+dS3) i+Yvl ZIhl 0 CNOI ~~ ~N11 ~/ 0 ~s ~
~" N ~N Il V 0X0 ah@3204ré i8pendertty selected from N and C, where a ring substituent on ring

A is an oxo group this is preferably adjacent a ring nitrogen atom;
Y is selected from -SO2- and -CO-;
Z is -CONHOH, Y is -CO- and Q is selected from -C(R6)(R7)-, -C(R6)(R7)-CH2-, -
5 N(R6)-, and -N(R6)-CH2- wherein R6 is as defined above, and solely in relation to Q as here
defined, R6 may also represent up to C10 aryl and up to C9 heteroaryl, and R7 is H, C1-6
alkyl, or together with R6 forms a carbocyclic or heterocyclic spiro 5, 6 or 7 membered ring,
the latter containing at least one heteroatom selected from N, O, and S;
Z is -CONHOH, Y is -SO2- and Q is selected from -C(R6)(R7)-, and —C(R6)(R7)-
10 CH2-,
or Z is -N(OH)CHO and Q is selected from -CH(R6)-,-CH(R6)-CH2-, and -N(R6)-
CH2-;
R1is H, C1-6 alkyl, C5-7 cycloalkyl, up to C10aryl, up to C10heteroaryl, up to C12aralkyl,
ey or up to C12heteroarylalkyl, all optionally substituted by up to three groups independently
L 15  selected from NO2, CF3, halogen, C1-4alkyl, carboxy(C1-4)alkyl, up to Cécycloalkyl,-OR4,
-SR4, C1-4alkyl substituted with -OR4, SR4 (and its oxidised analogues), NR4, N-Y-R4, or
Cl-4alkyl-Y-NR4, with the proviso that where R1 is -OH, -OR4, -SR4, or NR4, or N-Y-R4
then Z is not -N(OH)CHO, or R1 is 2,3,4,5,6-pentafluorophenyl;
R4 is hydrogen, C1-6 alkyl, up to C10 aryl or up to C10 heteroaryl or up to C9
20  aralkyl, each independently optionally substituted by halogen, NO2, CN, CF3, C1-6 alkyl, -S-
C1-6 alkyl, -SO-C1-6 alkyl, -S02-C1-6 alky! or C1-6 alkoxy;
R2 is H, C1-6 alkyl, or together with R1 forms a carbocyclic or heterocyclic spjro 5, 6
or 7 membered ring, the latter containing at least one heteroatom selected from N, O, and §;
also the group Q can be linked to either R1 or R2 to form a 5, 6 or 7 membered alkyl
25  or heteroalkyl ring comprising one or more of O, S and N.
Any alkyl groups outlined above may be straight chain or branched.
Convenient values for the above groups include the following:
ring A = a 5-6 membered aliphatic ring, such as a piperazine ring, and may optionally
be mono- or di-substituted by optionally substituted C1-6 alkyl or C1-6 alkoxy, each
30  substituent being independently selected from halogen, C1-6 alkyl or an oxo group;

R3 = hydrogen, halogen, NO2, CF3, C1-4 alkyl, and C1-4 alkoxy, nis 1 or 2, such as
individually 4-fluoro, CF3, 4-chloro and 3,4-dichloro;.
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S NN~ ~ NO 10 S6t~ (+dS~) i+y~l Z/L~-T 0 ~. J 10 NON~N—--~~ 10 |~ 10 ~
0 OGi (+dS~) I+Y~i Z/y~l 10 NIl , ~N-NJ . . . | ~ ~5. . N, ,
i, i woDepras-) | +yll Z/1-11 OON-, n NS N N ~ ~ﬁ@r/63§bfoz&ﬁs
(+dS~I+yIZ/Y~IO~.J10NNO I SN-N~1 d 10 ~-- O -1 |

~i 0820/ 6650/, LOd 8Lti Zi /00 OM ~00z a 3-6-¢c z 9Sb (+dS~) |+Y~I Z/ Y1l czti
(+dsa) | +v~ zirnt SSA (+dS3) i+hl ZzZ/Y1li 89ti (+dS~) i+Y1ll Z/ Y1l ss~ (+dsa)
|+l u z~nt | 08ZfgtB SGhondtyclicNdr Sidyclic-ar), italkidl gr héteroarylhdvidgrupNtoNDD fingatomsN ~ ~

10100 eospecl};ly?nonoclychc aryl, aralkyl or heteroaryl having up to 7 ring atoms, more especially
monocyclic aryl or heteroaryl having up to 6 ring atoms, such as a phenyl or pyridyl ring;
P = -(CH2)n- wherein n is 0 or 1, or -O-, or -CO-N(R6)-;
) one or bothof X2 and X1 =N, or X1is N, or X21is C;

Y = -802-, Y=-CO-;
Q= -CH(R6)-, -CH(R6)-CH2-~, and -N(R6)-CH2- wherein R6 is hydrogen or C1-6
alkyl; also where Q is linked to R1 or R2 to form a C5-7 alkyl or heteroalkyl ring such
as a cyclohexyl ring;

10 R1 = hydrogen, C1-6alkyl, C5-7 cycloalkyl, up to C12aralkyl, up to
C11heteroarylalkyl, up to C10 aryl or heteroary! such as up to C6 aryl; all optionally
substituted by up to three halogen atoms, or by CF3;

R2 = hydrogen, or together with R1 represent a carbocyclic or heterocyclic spiro 5-or
6 membered ring, such as a tetrahydropyran ring;
15 R4 = up to C10 aryl optionally substituted by halogen, NO2, CN, CF3, C1-6 alkyl, -S-
C1-6 alkyl, -SO-C1-6 alkyl, -SO2-C1-6 alkyl or C1-6 alkoxy;
Z = -CONHOH-, Z = -N(OH)CHO.
Preferred values for the above groups include the following:
R3 = hydrogen, halogen such as chlorine, bromine or fluorine, NO2, CF3, methyl,

20  ethyl, methoxy, ethoxy, particularly methoxy or fluorine;

ring B = a monocyclic aryl, aralkyl or heteroaryl ring having up to 7 ring atoms such
as phenyl, biphenyl, napthyl, pyridyl, pyrimidinyl, pyrazinyl and pyridazinyl, especially phenyl,
pyridyl and pyrimidyl, more especially phenyl, 2-pyridyl and 2,4-pyrimidyl;

P = a direct bond;

25 both X2 and X1 are N,;
Y =-S02-;
Q=-CH2

R1 is phenyl, 4-trifluoromethylphenyl, ;)henethyl, phenpropyl, isobutyl, cyclopentyl,
benzyloxymethyl, 3,4-dichlorophenyl, pyridyl, pyridylethyl, thiophenylpropyl,
30 bromothiophenyl, pyrimidinylethyl, pyrimidinylpropyl, pyridylethyl, pyridylpropyl or together
with R2 is spirocyclohexane or spiro-4-pyran; R2 is hydrogen
Z =-N(OH)CHO
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More preferred values include R3 being halogen, the substituent is preferably meta or
para to the ring junction where ring B is an aryl or heteroaryl ring, where ring B is phenyl
then especially 4-fluoro and where ring B is pyridyl then 3-, or 4-chloro (as appropriate),

Q=-CH2-.

5 Preferred combinations of Rings B and A include phenyl and piperazinyl,

pyridyl and piperazinyl, and pyrimidine and piperazinyl respectively.

Particular alicyclic, fused and heterocyclic rings for ring B include any one of
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“pi peridinylring,

o .., ,~ -N~-1 OONPCT/GB99/02801 2 7 F E B 2003 WO 00/ 124 7sFEB 3B,
C ~~NNS-N~-~OO~NN1 O PCT/GB99102801 F N S'G N R wherein R =
phenyl or phenethyl 5 and F ~N O ~~ O N OH R wherein R = i sobutyl or a

Spi ro-4- pyWioddb4s®9 ~'r ; As previously outlined the conpoRCEIEBY028Me
invention are netalioproteinase ,,. ' inhibitors, in particular they are
inhibitors of Mvll' 13. Each of the aU Ve |nd|cat|ons for the ,,, .
compounds of the formula | represents an independent and partrcular

enbodi ment of the jnvent Non. hy%|ls do_not w to be d

t heoretical con er trons ou of tlye fn entr ar beIreved to
show sel ective i hrbrtron or a y o e of| the a ove ndrc |o relatrve to
any MVII" 1 in ory ac of non- nltrng e t hey may

show 1001000 fold selectivity over any MVVIP 1 |nh|b|tory actrvrty 15 In -
additi on we have found that conpounds of the fornmula 1 whereinring Bis

phenyl, pyridyl (SHﬁﬂQaS 2- p&rrd or pyrrdyl especrally 2-pyridyl) ring
b

optionally nono- abl Iy- subst Sed, by hal ogen -
drre nd; is a azrnyl or
i NLCLAal kyI e e for exal\p

(for exanple chl
ef i ned fo For mul a and is especrally 2 20

especially -CHz2-;

_phenyl propyl, 2-(2-lpyridyl) propyl, ( 8- pyri dyl ~propyl,

2-{4-pyridyl)propyl, phenyl benzyloxynethyl 4- phenylbutyl, 2- phenyl but yI ,

or 2-(2- threnyl)prspy and GD{) ake gN.particul ar use as
aggr ecanase i nhi s ie. aggre n glegradation. O
particul ar note / onpou f the o nula I ein ring Bis a phenyl,

3net hyl phenyl , 4 or ophefiyl ,  3-chl or ophenyi, ‘4-chl orophenyl, or

3, 4-di chl oropherdyl ring or 25 5-chl oro-2- pyrrdyl; Pis a direct bond; ring

A is piperidinyl or piperazinyl especially 2 1 F E B 2003 WO 00l 12478 -16

PCTI GB99102801 piperazinyl, Y is 502, Qis -CH2-, Zis -N(OHCHO and R is

phenyl , phenbut W e pheni so - pyri dyl erBy e

2-pyridylisopropylgne z73-pyr| d§gi e, 4py§iﬂ§7r£§propylene, or

4- chl or ophenyl oxyd Al f menti re conpounds of the

formula | wherein ring B is pheny\ nonosubstituted by chlorine or fluorine,

especially 4-chl orophenyl and 4-fluorophenyl; Pis a direct bond; ring Ais

piperidinyl, Y is S02, Qis -CH2-, Zis -CONHOH and RL is hydrogen,

| - blléthZyl?l fﬁmﬁtﬂhrrr?ngts%rrﬁr@ﬂ H&Xcieaszrldne ofrrtr cul ar conpounds include Q z A-Y~

BAYQRlZ4 F- PhPI PS02CH2CH2 CH( CH3) PhRH4- F- PhPI PS02CH2PhCH2 CH2CH2 CH2RH3- CI - PhP

| PSO2CH2PhCH20CH2RH4 - F- PhPI PS02CH24- Pyr i dyl CH( CH2RHA- F- PhPi_peri di nyl S02

CH2PhCH( CH3) - F- PhPI PS02CH2( R).- 2- PhCH( -Cl - PhPI B

yl CH( CH3) - Pl PS PhRIM=T= PhP X

yridyIPIPSOZ =Pyridyl CH CH3) H4- F- PhPI PS 22-t hi opheny CH3) CH2RH
- F- PhPI PS02CH22- CH3PhCH2CH2RH4- F- PhPi peri di nyl S02CH23- Pyri dyl CH( CH3) CH2RH4

-Br-PhPIPSOZCHZPhCH(CH3)CH2RH4 F- PhPI PS02CH24- F- PhCH( CH3) CH2RH4- F- PhPI PS02C

H22- Pyr azi nyl CH( CH3) CH2RH wherein PIP = pi perazinyl RH = reverse

hydr oxamat e gro and R2 = hydresen 15 The conp ds of the |n on may

be provi ded ph naeeutrearhk dﬂeprable“§al ese |nclud

addi tion sal ts\sugh asrhydroch hydr obr om citrate and Ieate

salts nd salts formed with phosphorrc and sulphurrc acid. In another

aspect suhﬁ@hgeors@bbﬁd@gggvaa%ml-gdsmgmg&e( s an alkali netal salt for

exanple sodi um or potassium an al kal i ne earth metal salt for exanple

cal ci um or magiewillhe aporecmtgchﬂm:tmman@ubambstmuemmdm@bzoof subgtithgntind ne.

2 1 F E Q.200 0/12 [ GB99102 01 The 0 be vi ded as
P’ Vi vo hBPOASNT BresEdied So g aVald HenALY HedeSti m G Res TRAR cot or s
that hydrgp tb ﬁn%@@s A fo@ﬂh@& bSr‘Rll%@@Q& 4l %) RAKEDNEs I@@Q?R'Pﬂ?‘d Such

esters can den |f|e adnlnrsterrng for exanple intravenously to a

test &@i mal, t Iwhere optlcally actwe centres exist in the compounds of formula I, we disclose all

individual optically active forms and combinations of these as individual specific embodiments
of the invention, as well as their corresponding racemates.

Specific compounds include



scompound under test and subsequently exam ning the test animal's boaﬁ FEB 2003
fluids. Suitable i _n 5 vivo hydrol ysable esters for carboxy include

met hoxynet hyl and for hydroxy include formyl . and acetyl, especially
acetyl . '”vﬂfﬁﬁﬁ4ﬁp use a conpound of the fornmula (1) or alqhﬁ? gi cally
acceptable salt or in vivo hydrol ysable ester thereof for th erapeutlc
treatnment (including prophylactic treatn®at) of manmal s incl udi ng humans,

it is normally fornulated in accordance with 10 standard pharmaceuti cal
practice as a pharnmaceutical conposition. Therefore in another aspect the
present invention provides a pharnmaceutisal conposition which conprises a
conpound of thg T nul/a (N) a pharnpceytically acceptable salt or an in
vi vo hydrol ﬁsas Wd- Ny acceptable carrier The

phar maceuti cal ‘Tofrposittdns o this invention may be adm nistered in
standard 15 manner for the diseg8e condition that it is desired to treat,
for exanple by oral, topical, aréhteral, buccal , nasal, vaginal or rectal
adm nstration or by inhalation.OoFor these purposes the conpounds of this
invention may be fornul ated by neans known in the art i tﬂgﬁéﬁrrﬂ%f, for
exanpl e, tablets) capsul es, aqueous or oily solutions,hgksﬂg ?Q 3

enul sions, creams, ointnents, gels, nasal sprays, suppositories, finely

di vi ded powders or aerosols f or ﬂhalatlon 20 and for parenteral use

(i ncluding intravenous, |ntradus(ular or |nfusion) steril e aqueous or oily
sol utions or suspensions erﬁ%t-rlle enmul sions. In addition to the conpounds

of the present |nvenTr6ﬁN?“- pheuifaseddy cal conposition of this invention
may al so contain, orlbe ¢o-adm niste (sinultaneously or sequentially)
wi th, one or &aagologlcal ag of value in treating one or nore

di sease condi tiflons 125 referred to herei nabove. The pharmaceuti cal

conposi tions off\tAfs invention will normally be adm nistered to hunans o)
that, for exanple, a daily dose of 0.5 to 75 ngy/kg bodmm@gugmg 455
preferably of 0.5 to 30 ng/ kg body weight) is received. This daily dose may
be given in, divided doses as necessary, the precise anount of the conpound

.f.eceived and the route of admi nistration 30 dependi ng on the weight, age
‘Hgand sex of thecpatient being treated and on the particul ar disease
segondi tion bei ng =R ' P

B 20Q ? WO 06
"t contain about 1\
“+. a further aspect, the present 1Iny

pl es known in the art. 2 ~FE
cally unit dosage fornms wl|
of this invention. Therefore in
ntion provi des a conmpound of the formula
(1) or a pharmaceutically accemi@abhe salt or in vivo hydrol ysabl e ester
thereof for use 5 in a nmethod of thRerapeutic treatnent of the human or
ani mal body. In yet a further aspect the present inventi v'%
met hod of treating a netall oprotei nase nedi at ed dlseasergg% +ﬂ(§ ﬁ%ﬁ?%%
conprises admnistering to a marnlblooded ani mal a therapeutically
effective amount of a conpound Qkyéﬁb formula (n or a pharmaceutically

0 b

acceptable salt or in vivo hydr | e ester thereof. 10 15 In another
aspect the present inventidh g? oJi des a process for preparing a conmpound of
the formula (1) or ap eSulita aetpnt able salt or in vivo
hydr ol ysabl e ester the eof!mhich proce nprises a) reacting a conpound

of the fornmula (| N armaceut i cal cceptable salt or in vivo
hydr ol ysabl e est §r thereof with a conpound of the fornula (111) B P X2 Xy
.

Il RB~ Y\ zZi | R2
5 M/Z M+1 (ESP+) 454

M/Z M+1 (ESP+) 420



«Wherein X 1 represents X or a precursor of X (whether by nodificati & BEB 2003
di spl acenent) or an activated formof X suitable for reaction with Yl; 20
Y~ represents Y, a precursor of Y, or an activated formof Y suitable for
reacti on wbhoa248i; by way of non-limting exanpl e, when XCIT&HEI0RESM X,
may be derivatised to include a precursor of Y for reaction with a conpound
of formula Il wherein Yl is a precursO‘F of Y, Zt represents a protected
formof Z, a precursor of Z (whether by nodification or displacenment of Z1)
or an activated formof Z; WO 00/ 12478 -19 2 ~ F E B 2003 PCT/ GB99/ 02801
and where Q = -(CH2) (R6)- then by reacting a conpound of the formula I X
with an appropriate conpound of the fornmula RI-CO R2 to yield an al kene of
the formula X |ch64—s\t heo converted to a conmpound of the fornula Xl
wherein Z* d ' xy i'ne precursor of the group Z, and then converting.
Z*tothegro g ngIR~PX~XlstCHz+~:O
IXRzRS"RsBSOz~'XR3nsBZ SOz XI R~ Rz or b) reacting a
compound of the formula (I~ a ph i in
vivo hydrol ysable ester thereof with a corrpound of the formula (~. 10 21
F E B 2003 WD 001 12478 -20 PCTI & B99102801 AP - ~i XzZ~X~Y~Z Q~ IV RL
R2 B~ R3" v wherein Bl represents a suitable ring function or substituent
.group for reaction with P ; Z' is as hereinbefore defi nd¥ZMdid (BSP+) 451
represents a suitably activated formof the linker P for reaction with B 5
or where X2 = Nthen P 1 may be pre nt on ring Arather than ring B or, as
requi red, the link e f %approprl ate reaction of precursor
groups P' and Pt—{ 'd o] .r.' nd A respectively, or vice versa. A
compound of the fonNa/a (\L)/1sllconyeni @ntly prepared by reacting a
conmpound of the formula (VI ) Wwth a onpound of the fornmula (VIl1) B~ VI
R3~ VIt X~ ~ 10 wherein B represgnts a suitable ring function or
substituent group, Xz' represent r a precursor of X (whether by

modi fi cation or displacenment) orNanfactivated formof X suitable for
reaction with Bl and wherein B' and XZ' when reacted toy@Zhar1{ESPiyesT he
linker P 15 betweer. ring A and ring B in the conpound of formula (11). By
“way of non-limting exanple, when X2|s N then ring B is suitably

derivatised to odu/?é“t he" | i nker B, and when Xz is C then both
ring B and rf @ \sw; der| \|se to provide the linker P by the
reaction of BI 2 . WO 001 12478 PCT/ GB99/ 02801 -21
It will be appreci ated that orany of the relevant starting naterials are

commercially available. In addipion the follow ng table shows details of
al dehyde-<i nternedi ates and t hebr

M/Z M+1 (ESP+) 438
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«corresponding regi stry nunbers in Chemical Abstracts. :, ., RCHOChe& C&B 2003
Abstracts Re ist Nunbers2-neth |I-2- 4-chloro keno ro ional deh
de6390-87-02-neth 1-2 4-chioro hen Ithio - ro ional deh de56421-90-04- henox
bu ral deh WeI@TH@ 62- 6¢c cl ohe iacetal deh de5664-21-13-c cl 8GE/GBI/B280bnal deh
de4361- 28-84-c cl ohe | but al deh del1860-41-93- 3- 'd 1 bu al deh
de79240-21-43- 2- rid 1 ro ional deh de 7-32-15- hen Ival eral deh
de36884- 28- 36- hen | hexanal 16387-61-43- hen |val eral deh de34097-95-53-
2-thien 1 but al deh de63362-02-73-(2-nmeth | hen 1 ro ional deh
del19564-40-03- hen 1-4-neth |val eral deh_de54784-84-83- 2- azin 1 but ral deh
del77615- 94¢ Of ur g -cigbﬁxgldghvdezz 5 6LCI63- (4-chloro hen 1) ro

i onal dehvde78677 __N3- (4nElsrere _he ro i onal dehde6341G 70-63- ( 4-
“dvl) ro iopdl deQyde120890-80- #4- HenvRbul\ al dehvdelL70650- 98- 32-

vri dvl car bokal dehvde1121-60- 43- ( 3Ny dvl

i onal dehvdel1802-1 G 03-(2-furvl) o iéhaldehvde4543-51-54-(2- vrid |

bui vr al dehvde90943- 32- 14- Br onot hoo hene- 2- car boxal dehvdel18971- 75- 8cl o -

ent anecar bor al dehvde872- 53- 7Henzoxazol e, 2-(1- i erazinvl)-(9Cl

' 111628- 39- 8Benzot hi azol e, 2-(1- i razinvl)- 9C155745-G3, qﬁgﬁag ,
5-chloro-2-(1- i erazinvl (9Cl)140233-44-9Benzot hi azol e, gﬁ?h oro-géfl- i
erazinvl)-(9C1) 153025- 29- 73- vridvl - 5- brono- car bor al dehvdel113] 18-81-3 5

Al dehvdes wi t hou em Abstpacts Resistry Nunbers r 3-(2-pyrimdyl)
propi onal dehyde/ To\a | ut\,onsof 2-Br yrimdine (7.95 g, 005 M in
acetonitrile ( 0 ) s added | cohol (4.2 g, 0.075 M), bis 10
(tri phenyl phosphr®) - pal ium(@11])c j/de (750 ng, 1 mM), copper iodide
( 100 ng, 0.5 MM and triethylam nr ( 0.25 M and the m xture was
stirred and heated at 70C for 2 ®our itional anount of propargyl

al cohol (2.1 g, 0.038 M, bis-(triphgnyl phosphi ne) 21 F EB 2003 WO

001 12478 -22 PCTI GB99102801 pal |l adiun{ 11 )chloride (375 ng, 0.5 ml), and
copper iodide (50 ng, 0.25 ml) was then added to the rBHENMBh(ESB4)S1E

whi ch was stirred and heated at 70C for an additionai 1 hour. The reaction
_~nuxture was evaporated to drynessyand the residue which was pre adsorbed on
to silica, chromatographed. Elgitipn with ethyl acetate gave 3-(2-pyrimdyl)
+ 5 prop-2-yn-3-of as a yellow solid 4.45 g£66,%. NWR (CDAA3) 2.9 ( 1 H

. t), 45 (24 d), 7.3 .( PHod 8.8 ( , M5 found M+ 13 5
~.3-(2-pyrimdyl) prop-2-,Q-1sQf ) ; B M was dissolved in ethyl
..acetate (140 nL), 10 Oifigc (890 as added and the m xture stirred

1g)
~.under an atnosphe hydrogen for 6 hours. The reaction m xture was
- filtered throughCeffite™and the filtrate 10 evaporated to give
3-(2-pyrimdyl) lprgman-1-of as a yellowoil, 4.15 g (91 % .. NVR (CDC13)
2.1 ( 2H m,cB.22H, t), 3.8 ( 2H) t), 7.2 ( 1H t), 8.7 ( 2H d) M
found MH+ 139. 3-(2-pyrimdyl) propan-1-ol was oxidi zedM/@ MiV€ESP+) 470
3-(2-pyrimdyl) propional dehyde as a yellow oil NWVR (CDC13) 3.0 ( 2H, t),
3.4 ( 2H t), 7.1 ( 1H t), 8.7 (2H, d), 9.9 ( 1H, s) using the Swern
oxi dation descrjbed i is matent.=F thg the procedure described above
the fol | ow S WRLEPreps (2-pyrimdyl) butyral dehyde by

(9]

usi ng 3-butyn-\L_./0 No_pt ac&yof | p argyl al cohol NVR CDC13 9.8( 1 H, s),
8.6 (2H, m, 7.15°( 1 H m, 3_-B(2H, ! 2.5 (2H m, 2.2 (2H n).
4-(5-pyrimdyl) butyral dehyde By uSing 3-butyn-1-of in place of
propar gyl al cohol and 5-bromopy?i midine in place of 2-bronopyrin dine NVR

CDC39. 8( 1H s), 991 ( 1H, s), 86 20 2h, s), 2. ) (2H,
t), 2.0(2H m. 4-(2-pyridyl) butyral dehyde by using 3§ggﬁg%lzg§ﬁéiéé§place

of propargyl al cohol and 2 bronopyridine in place of 2-bronmopyrim di ne NVR
CDCA3 9. 8¢ 1H s),; 86 (1H d, 76¢1H mM;, 7.1 ( 2HmM); 2. 8 (2H

t); 2.55 (2 t), 2.0(2H, ny. 25 Thexgo gnds of the invention may be
eval uated fopexample in the follg s3gys: |solated Enzyne Assays r

Mat ri x Met aN] opr nas 'Tapilv
Recombi nant Nusmh pr 130may! be expressed and purified as descri bed by
Knauper et al. [V. Knauper et w$o (1996) The Bi ochem cal Journal
271:1544- 1550 (1996)]. The pu}ified enzynme can be used to nonitor
inhibitors of activity as fol9 ows: purified 2 1 F E B 2003

5 M/Z M+1 (ESP+) 495




¢« WO 00l 12478 PCf/ GB99J02801 -23 ;, proMw 13 is activated using | nﬁﬂaﬁg%@mm
phenyl nmercuric acid (APMA), 20 hours at 21 C, the activated MW 13 (

11. 25ng per assay) is incubated for 4-5 hours at 3 5C in assay buffer (0.1M
Tris-HCl, M9%/B4Hontaining 0. 1M NaCl, 20nM Cad z, 0.02 nV PoTiGBasaRsdL 05%
(WMv) Brij 35 using the synthetic substr? e 7-nmet hoxycoumarin-4 5

yl )acetyl.Pro. Leu. @y. Leu. N-3-(2, 4-di ni tT8phenyl ) - L- 2, 3-di ani nopr opi onyl . A
a.Arg.NHz in the presence or absence of inhibitors. Activity is determ ned
by neasuring the fluorescence at ~, ex 328nm and ~, em 393nm Percent
inhibition is calculated as follows: % Inhibition is equal to the

[ Fl uorescencepi,;"n; 6; ~~ - Fluorescenceap, k~~a) divided by the

[ Fl uorescencem ", ~; , = 6; ~~Fl uoregcencelh, ~~~,d]. 10 A simlar protocol can

be used for other_efpryssed and pUrifie TR0 MVPs using substrates and
buffers conditions ppti N'forhfhg par{i culgr MW, for instance as
described in C. G ahamKnig et gl., €1992) FEBS Lett. 296 3 :263-266.

Adamai vsin famly including for ex~tmml e&YyTNF convertase 15 The ability. of

t he conpounds to inhibit proTNFoc converfase enzynme nay be assessed using a

"partially purified, isolated enzyne as the enzyne being obtained from

t he nmenbranes of THP-1 as described by! K Mohl er et al., (1994) Nature

370: 218-220. The purified enzyne acti v\ nd inhibition thereof is

determ ned by incubating the partially purified enzyne ppzmmglgggaya§§ or

absence of test conpounds using the substrate 20

4' | 5" - Di net hoxy-fl uor escei nyl

Ser.Pro.Leu. Ala. @ n. Ala. Val . frg. Ser. Ser. Ser. Arg. Cys(4-(3succinimd-1-yl)-fl
Tei

uor escei n) - NHz A nN\assaf BUf fpr (SO s HCl, pH 7.4 containing 0.1% (w v)
Triton X-109"a\d 2 'S;g_f)-if .
is determ ned a§ Nor I exce

gurs. The anount of inhibition
t

The substrate was synt hesi sed %s Eglloms. e peptidic part of the

substrate was assenbl ed on Fnoc- NHORi nk 25 MBHA- pol ystyrene resin either

manual |y Q on an autonmated peptide synthesiser by standard nethods

i nvol ving the use of Fnobc-am no acids and O-benzotriazowﬂzhd+1(Esp+?468

-yl-N, N, N, N tetranet hyl uroni um hexaf | uor ophosphat e (HBTU) as coupling

agent with at |east a 4- or 5fold excess of Fnoc-am no acid and HBTU. Ser

and Proz were doubl e-coupled. The foll ow side chain protection strategy

was enpl oyed; SerBu ), ns?TrityI), "2(Pnt or 30 Pbf),

Ser' ~" ~"(Trity /’ ' Triﬁyg g f-assenbly, the N-ternina

Frnoc- protecting §ra m§§_yenmved by treating the Fnoc-peptidyl-resin with

in DVF. The am no- peptidylresPn _s&-gobtai ned was acyl ated by treatnent for

. 5-2hr at 70Cwith 1. S 2 equival efts of 2 1 F E B 2003 WO 00/ 12478 -za

PCT/ GB99/ 02801, 4',5'-di net hoxy-fl uérescein-4(5)-carboxylic acid [Khanna &

L311man, ( 1980) Anal Biochem 108:156-161) which had i d

wi th diisopropyl carbodii m de and 1-hydroxybenzotriazolglellﬁgl\%kjﬁ?ﬁﬁ):f:xggSe

di met hoxyf | uor escei nyl - pepti de was then sinultaneously deprotected and

cl eaved fromthe resin by treatnenﬂlmﬁth trifluoroacetic acid 5 containing

5% each of wat ed t et hylsi | aneNmTlhe di met hoxyf | uor escei nyl - pepti de was

A
v

i sol at ed by Cev NN, gL n Wth diethyl ether and filtration. The
isol ated pepti de=ygds r&act/ed i th Y- (N°nmal ei mi do)-fluorescein in DIVIF
cont ai ni ng di i sopropyl et hyl affl ne, product purified by RP-HPLC and
finally isolated by freeze-dryin aqueous acetic acid. The product was
characterised by MALD - TOF M5 andNas/ho acid anal ysis. 10 Natural
Substra&t es The activity of the compounds of the i nvent i NIAZad+1 (B8P 4pT s of
aggrecan degradation may be assayed using nmethods for exanple based on the
di sclosures of EqC. Arner et al., o 1998) Gsteoarthritis and Cartil age

6: 214-228; ( 1999 urnal_of 4Bi ol ogi cal~ Chem stry, 274 15 ( 10), 6594-6601
and the anti bodi dN\scr/ bad tih N The potency of conpounds to act as

N.Bi ochem 99: 340-345. Inhibition of

nmet al | oprotei nase activity in cel!/t]issue based activity 20 Test as an
agent to inhibit nenbr:~ne sheddas uch as TNF convertase The ability of
t he conpounds of this invention td inflibit the cellular processing of TNFa
production may be assessed in THP- | l's using an ELI SA to detect rel eased
TNF essentially as described K. M Mhler et al., (1994)M@EtNr+e(BSR3)218- 220.
In a simlar fashion the processing or sheddi ng of other nenbrane nol ecul es
such as those described in N M 25 Hooper et al., (1997) Biochem J.

321: 265-279 may be tested using appropriate cell lines and with suitable
anti bodies to detect the shed-protein. Test as an agent to inhibit cel

T 1 o - e —— - - - — Y N o N 1 Y M L I L e M



Heparinized ( 1 QUnits/m) human bl ood obtai ned from vol unteers iszd%rEPé@n
1: 5wth nmnedium5 (RPM 1640 + bicarbonate, penicillin, streptonycin and

gl utam ne) and incubated ( 160A} wth 201 of test compound (triplicates),
in DVBO or appropriate vehicle, for 30 min at 37C i n a humiTiGBI962801
(S%EOZIQBW%Wﬁﬁ‘wncubator, prior to addition of 20al LPS (E. coli. 0111: B4;
final concentration | Op.g/m). Each eksay includes controls of diluted

bl ood i ncubated with nmedium alone (6 wells/plate) or a known TNFa i nhi bitor
as standard. The plates are then 10 incubated for 6 hours at 37C

(hum dified incubator), cea!g'fuged\(Z@OOrpn1for mn; 4 C, plasm

harvest ed (50-100p. 1) agnd eqy | N peswel | t -70C before
subsequent analysis for TI on&enfrati o Test as an aeent to
inhibit in vitro cartilage degradation 15 The ability of the conpounds of
this invention to inhibit the degradationyof the aggrecan or collagen
conponents of cartilage can be assessed sentially as described by K M
Bottom ey et al., (1997) Biochem J. 323: #33-488. Pharnacodynam c test- 20 To
eval uate the clearance properties and bioavailability of the conpounds of
.this invention an ex vivo pharnmacodynam c test is enployed which utilises
the synthetic substrate assays above or alternativel PLC or Mass
spectrometric analysis. This is a generig test whic be used to
“estimate the clearance rat \\comﬁ6UNd5|a 0Ss~a_Lrarnge-of species. Aninmals
(e.g. rats, marnosets) G dc—Nyv orN Imﬁt‘ a soluble fornul ati on of
conpound 25 (such as 20%wW W=BIMSO, w \o PEG4QO0) and at subsequent tine
points (e.g. 5, 15, 30, 60, 120, 240, 480) 920)(1220 mins) the bl ood
sanpl es are taken from an appropriate vessel in 10U heparin. Plasna
fractions are obtained follow ng centrifugation and the plasma proteins
precipitated with acetonitrile (80%Vv v final concentration). After 30 mns
at -20C the plasma proteins are sedinented by centrifugation and the
supernatant fraction i sc80 evaporated to dryness usi(Q Savant speed vac.
The sedinent is reconstit in y ffer and suy@sequently anal ysed for

conpound content usi ng tNé sWthgtic L f a riefly, a conmpound

Y.
concentration-response cuve £s cQnstfuclled flor the conpound undergoi ng F
E B 2003 WD 00/ 12478 PCT/EBQ /028 - 26 %v%yd£$@on. Serial dilutions of the

' reconstituted plasma extracts are assessed for @ctivity and the anount of
¥ conmpound present in the original plasm sanple Ps cal cul-ated using the

concengration-response curve taking into account the total plasma dilution
factor. 5 In vivo assessnent Test as an anti-TNF arent The ability of the
conpounds of this invention as VIvVo Fa bnhibit&r is assessed in the
rat. Briefly, groups of n%te st\r deerh M}F AP) W\ ats (180-210g) are
dosed wi th conpound (6 rat’s) L_g{ug %ehi gl e {10 rpts) By t he appropriate
route e.g. peroral (p.o.), 10 inttraperitoneal®(i. p

C. ). Ninety mnutes later rats are sacrificed using
of C02 and bled out via the posterior vena cavae i
heparin/m bl ood. Bl ood sanples are inmedi ately pl n ice and
centrifuged at 2000 rpmfor 10 mn at 4C and the harwé€sted plasmas frozen
at -20C for subsequent assay of their effect on TNFa production by
LPS-stinul ated human bl ood. The rat plasma sanples are 15 thawed and 175171
of each sanple are added to a set format. pattern inoa 96U well plate. Fifty

) , subcutaneous (s.
a rising concentration
Units of sodium

p,| of heparinized human bl ood is then added go eacHNmeII, m xed and the
ptate is incubated for ~~30 mipfat\37C/(huxi dilf | yncipat or). LPS (25p, 1;
final concentrationl Op. gl MS'—§ ad (O t "ﬂe nd Oncubation conti nued
for a further 5.5 hours. Contro I'ls i noubat {th 25pl of medi um

al one. Plates are then centrifuged for 10 mn at 00 Npm and 200p, 1 of the
20 supernatants are transferred to a 96 well plate frozen at -20C for
subsequent anal ysis of TNF concentration by ELISA Data anal ysis by

dedi cated software cal cul ates for each conpoundl dose: 25 Percent inhibition
of TNFa= Mean TNFa (Controls) - Mean TNFa (Treated X 100 Mean TNFa
(Controls) Test as an anti-arthritic agent Activity of a conmpound as an
anti-arthritic is tested in the coll agen-induced arthritis (ClA) as defined
by DD E. Trenthamet al., (1977) J. Exp. Med. 146,:857. In this nodel acid
soluble native type Il collagen causes polyarthritis in rats when

adm nistered in Freunds 30 inconplete adjuvant. Simlar conditions can be
used to induce arthritis in mce and prinates. s i F E a 2003



WO 00t 12478 PGI/ GB99/ 02801 -27 Test as an anti-cancer agent Activity EEg 2003
compound as an anti-cancer agent may be assessed essentially as descrl
inl. J. Fidier (1978) Methods in Cancer Research 15:399-439, using for

exanpl e t hwdoh@smgel | |ine (described in B. |-Ebner et al.,pc¥AShdoreho1283
p75 10th NCl - EORTC 5 Synposi um Ansterdam June 16 - 19 1998). The |nvent| on
will now be illustrated" but not |inmteldby the foll owi ng Exanpl es:
EXAMPLES Exanple 1 10

.1-[2-~, N-formvl - N- hvdr oxvam no) - 2- nhenvl et hanesul fonyl | -4- (4

fl uoro~henyl )ni perazine OF ~ ~ ~NS''" OHON-H ,;nZ,y O':,. ', To a

solution of 1-[2-(hydroxyam 2- p% hanesul fonyl Jy4-(4;; ~, ~ 15
fl uor ophenyl) pi per azi ne rrg\ 89 ) and formc acid
(2 M) was added a preforne t ure_of fg)rm acid (2 m) and acetic

anhydride (0.5 m). The m xture was stirred oom tenperature for one
hour. The m xture was evaporated in vacuo and tlol uene (2 x 5 mM) was added
and evaporated in vacuo. The residue was taken $n CH2C12 net hanol (6 M, 9
1) and silica ( 1 g) was added. The nixture was stirred for 18 hours.
The 20 silica was filtered oil and rinsed with CH2 met hanol (9 :1 ).
The residue was purified on gihi . (eQuant CH2 12| MeOH 4 %9 to give
thetltle conpound as a ki ange s{l_ib »nELl % . 1H NVR (CDC13)
8.45 and 8.13(s, 1H), 7.3 SN, 6.9V ( 2H) , 688(m 2H), 5.89 and
535(m1H) 4.05 and 3 .8 3. 53 (m SH), 3.20-3 .10
(m 4H); 25 Ms (ESI): 408 (Mi~, 430 (I\/Na~' EAl cal cul ated for C9H~FN3048
C 56.01, H5.44, N 10.31, S 7.87, Found: C56. 0, H5.52, N 10.04, S 7.39.
The starting material was prepared as follows i) To a soI ution of
1- (4-f 1l uorophenyl)pi perazine (35 g, 194 mo() and p ine (17.5 mM) in dry
di chl oronet hane (200 ml) at Wacs added net hanesuNf on chloride (20 m
258 30 nmol) dropw se. The [m as st@rred for urs at room
tenperature. The mixture N L Bl | 12478 PGTI GB99/ 02801
-28 washed with water an@ acted W't h @i chl ofonet hane (2 x 100 ml). The
organic |layers were dried with MgS04 and orated in vacuo. The residue
was triturated and washed with nethanol to oyve
1- (4-fluorophenyl)-4-(net hanesul f onyl ) pi per azi (39.35 g) as white
crystals. "HNWR (CDC 3): 7.00 (m 2H), 6.90 (m 2H), 3.40 (m 4H), 3.20
(m 4H), 2.83 (s, 3H). 5ii) To a solution of LDA [8.5 nmol ; prepared by
sl ow addi tion of n-butyl lithium (3.5 n, 8.5 msm)l, 2.5 Min hexane) to a

sol uti on of diisopropyl ani ne 0 ng 50mml) indry THF {5 m) at -78C
at -78C was added a sol uti - (- f 'yl yT)\\-4
(et hanesul f onyl ) pi perazi ne 3. .87 m’rml ) fin TF (25 m) dropwi se. The

m xture was 10 stirred at -780for 1 hour “and sol ution of

di et hyl chl orophosphate (670 ng ; 3.87 mml) in THF (3 M) was added. The
m xture was stirred at -78C for 1 hour and benza e (450 ng; 4.24 mol)
in THF (3 mM) was added. The m xture was gently to roomtenperature
and st4rred for 18 hours. The m xture was washed w aqueous ammoni um
chloride and extracted with ethyl acetate. The organic |ayers ,ere washed
with water, brine 15 and dried over MyS04. Purification of the residue on
silica (eluant : dichloronethane) afforded 1- 4 luoro hen 1 -4 traps s
renesulfon 1 i erazine as a e o 624 m46‘ { PY) (-—1t3 Y)P
PP ( g~ "HNW(CDJ3): cr- ( : H)\ 6.97 (m 2H), b.89 (m
2H), 6.71 (d, 1H, J= 15.4 Hz)= .37\(_m/4 , 3.]19 (R 4H). 20 iii) To a
solution of I-(4-fluorophenyl)-4-(traps-(3-styrenesulfonyl)piperazine (620
mg, 1.79 mmol) in THF (20 nl) was added hydroxyl afiney(3 m, 50 % aqueous
solution). The m xture was stirred for 18 hours. vent was
evaporated. The residue was dissolved ipn dichlorone @; and washed with
wat er. The organic |ayer was dried on MJS04 to give

1-[ 2( hydr oxyani no) - 2- phenyl et hanesul f onyl ] - 4- (4-f | uor ophenyl ) pi per azi ne
(730 my). 25 "H NMR (CDC13): 7.4-7.1 (m SH), 6.97 (m 2H), 6.87 (m 2H),
5.9S (s br, 1H), 4.74 (s, 1H), 4.60 (dd, 1H, J= 4 Hz, J'= 8.8 Hz), 3.56
(dd, IH, J=8.8 Hz, J'=14.3 Hz), 3.40 {m 4H), 3.19 (dd, 1H J= 4 Hz, J'=
14.3 Hz), 3.12 (m 4H). 30 2 1 F E B 2003 WO 00/12478 -29 Exanoie 2




1~ (4- P uorcophe

+Simbharly the follow ng conpounds were obtained: Conpound _ O Ph /-12.1)"-EFB 2003
~NNS OHONHOOF ~/ N-S OHONNHO _ ~p~C / US~-~1 C
HD.N~HO ;) ~O,,..,¥y. F\ / U-S. OHON-H O5 Exanple 3 Data

PCT/ GB99/ OW8W/12438 ( ESn: 436 (M-i ~), 458 (MNa+) MS (ESI): 40CT(GRPN280422
(MNa+) MS (ESI): 476 (MH+, 3sCl) ; 498 (MNa', 3sCl) MS (ESI): 422 (MNa+)
N- hvdr oxv- 3-f 4- (4-f 1l uoronhenyl ) ni perazrne- 1-sul fonylinropionamde ,0 HF ~
/| N~ NS-NOH O Or To a solution of

N- (2, 4- di met hoxybenzyl oxy) -N-(2, 4, 6-t ri ngg hoxybenzyl ) -3-(4-(4 10

fl uor ophenyl) pi per azi nes 1-Sul gonN(]Lp?\@E_i onam de (12S ng, 0.19 mmol) in

di chl oronet hane (2 m) vva\ad e uﬁriz ﬁ\m ul .42 mmol ) and
trifluoroacetic acid ( 150 utN. T i xt e s stirred room tenperature
for 4 hours. The sol vents were evaporated i vacuo. e~ 2 1 F1=B 20D3 WO
00/ 12478 -30 PCT/ GB99/ 02801 residue was purifijed by chromat ography on
silica (eluant : dichloronethane, then ethyl lﬁet ate then dichl oronet hane
-10 % MeOH) to give 35 ng of the title conpound. 1H NVR (DVSO d-6 +
CF3CO0D): 7.16 (m 4H), 3.36 ( 6H), 3.254m H@—|),02.4S (t, 2H, J =7.4
Hz); M5 (ESI): 332 (MN\-, 35? N . T@_Wtkﬂg_yrraterial was obt ai ned
as follows: i) A solution of 3 apt oproprrQni ¢acid (20 g, 185 mml) in
acetic acid (150 mM) water {30m) at C was keacted wi th gaseous
chlorine (preferably condensed at -78 C, 20 m).RAfter chlorine had
distilled, .the solvyents were eyaporated in vacuo; toluene was added and
evaporat_eH’hF@"bﬁ\T \i‘ff‘ﬂ-"&? ?’}?Fl’drane- 5-one 2-di oxyde (36.12 g). 10 'H NMR
(DMSO ¢-6)pq2. 70 (t, 2H, 3= 7.2 Hz), 2.50 (t, 2H J= 7.2 Hz). ii) A

sol ution of 1, 2- oxat hi ol ane-5-one 2-dioxide (3.8 g, 28 mml) in thionyl
chloride (20 m) and DWF (S draps) wag—s{i ;gi)r roomtenperature for 18
hours. The m xture was heag @ for W— : solvents were
evapor ated; toluene was added Y evapor At ed\i n to give crude

3-chl orosul fonyl propi onyl chloride (hIMR purity\ 70°% 3.58 g). 15 "H NWR
(CDC13): 4.02 (t, 2H, J= 7.2 Hz), 3.63 (t, 2H, JR 7.2 Hz) iii) To a

acuy

«.solution of 3-chlorqsul fonyl propionyl chloride (500 ng, [.83 mmol, 70
Vpurity) aNereEsn o—p‘lsgtﬁ'wl "

1= 78C was added a3 previGUsh diftfneRith ds of the inventi talloprotei

O di met hoxybenzylp-?\l- t rs?gnet hc?xybee%ozm)ﬂoﬁgdsro am ne—p «=e 6(05prO g

v and dii sopmolpsors inpartioulacthéBae inhibitods EMNMPAB) Hach of thl hbowenediaativms f6r tht: )

S RPN RTA 8. | ) in dichl oronethane (5 m) at

oxylamne~R "~ (664 ng , 1.83 mmol)

i .. a solutjon of )

theormulp L repgesents gn in .exmdwg Partiqular sbosdimsyt Aiths/ 1 anmi ne
(320 Pl - irvedofMPhilst W &30 WRHGEBE BATHA thy indirdithPeorR AR the Eorhidiuiay O

m xture. The solution was warnmed to roomtenperature and stirred for 2
hours. Thefsld intention assbelievetitod slovestldvatembibitibndbt anyometdf aireatarve irdicdtions
hydrochl ori c.acid. The organic |ayers were washed with b[i ne and dri ?8 over
MyS04. ChreiiYeograpfMEd ig t%gqtmsbdrwawfgipml@anwmw e thay may ghay 1 00-

acetate - ‘%brf?%%i?%‘f‘\{“?%(’ﬁ’%&mmﬁﬁfﬁeﬁ{ to 801 20) gave N-(2,4

di met hoxybenzy trimet nzylj-3-[4-(4-fluorophenyl) pi peraz
ine-115 In addition we have found that ¢ompounds of the formula 1 wherein ring B is phenyl,

dr opwi, se over 2 IZS)%|§ ours. After 30 m nytes

pyridyl (such as 2-pyridyl or 3-pyridyl, espec;.ially 2-pyridyl) ring optionally mono- or di-
substituted, preferably mono-substituted, by halogen (for example chlorine ), P is a direct
bond; ring A is a piperazinyl or piperidinyl ring, Y is -SO2- and Q is C1-4alkylene (for
example -CH2-), especially -CH2-; R1 is as defined for Formula 1 and is especially 2-

20  phenylpropyl, 2-(2-pyridyl)propyl, 2-(3-pyridy})propyl, 2-(4-pyridyl)propyl, phenyl,
benzyloxymethyl, 4-phenylbutyl, 2-phenylbutyl, or 2-(2-thienyl)propyl; and Z is -
N(OH)CHO; are of particular use as aggrecanase inhibitors ie. inhibitors of aggrecan
degradation. Of particular note are compounds of the formula I wherein ring B is a phenyl, 3-
methylphenyl, 4-fluorophenyl, 3-chlorophenyl, 4-chlorophenyl, or 3,4-dichlorophenyl ring or

25 5-chloro-2-pyridyl; P is a direct bond; ring A is piperidinyl or piperazinyl especially



.sul fonyl ] propi onanide (260 ng). MS (El): 661 (M) r 30 2 1 F E B 2668 %
001 12478 Exanpl e 4 N hydroxv-3-f 4-benzvi pi nerazi ne-1-sul fonvll

nronionamde ,OH YV -S~-N CH O O PCT/ (3B99/ 02801 5 In a manner anal ogous to

t hat descwichad24m™ Exanpl e 3, from 4-benzyl pi perazi ne and 3PCT/GB99/02801

chl orosul f onyl propi onyl chloride there was obtained the title conmpound. ~H
NVR (DMBO d-6 + CF3COOD): 7.50 (m SH=164.41 (s) 2H), 3.78 (m 2H), 3.41

(m 4H), 3.18 (m 2H), 2.43 (t, 2H, J= 7.1 Hz); MS (ESI) : 328 (M#) 10
Exanpl e piperazinyl, Y is SO2, Q is -CH2-, Z is -N(OH)CHO and R1 is phenyl, phenbutylene,

N- hydr oxv- 3- 1 4- (4- #l yor ophenvl| ) ni per azi ne- 1-sul f onyl | - 2-i sobut yi nropi onam d
e. ?/o H phenisppropyleng, é,-pm%ﬂ#}weée, Bpyadsiisapionylpss Supridylisopropylent, 4-

N- (2, 4-dj I -[4-(4-flyor i Rer.azine:.

sul tony| TEYISEIIEIRE S indoptiahiobHRbAiElend) RECM MBI e ) o
added tr ¢drhpouneasthe Corafldll WR&inHng B ixbHehllahbydsabstianed by ¢lbriid or-flubFife,

m xture was stirred at roomtenperature for 15 m nutes, evaporated in vacuo
and the epseidllycst-oligropbenyl pedid-Suoraphenyd; B a disgotihond; ring A is piperidinyl, Yis .

di chl oro hane- er- 80520: 0. t 0. di_ chl or omet hape: net hanol
(80: 20) 562, ‘Sg'ics_glt %égﬁ(?ﬁgg%%r‘b‘gﬁids ‘E%@’%f‘d‘; “g‘é‘ygﬂ SPIWQ'W?&HXW'H?@:
10.72 (s, 1H) Parfic@l8 dompotiilis includ® (M 2H), 3.37 (dd, 1H, J= 8.4 Hz, J'=
14.3 Hz), 3.27 (m 4H)) 3.15 (m ~, 3.00 (dd, 1H, J= 4 Hz, J'= 14.3 Hz),
2.62 (m 1H), 1.6-1.2 (m 3H), 0.89 (d, 3H J =6.6 Hz), 0.85 (d, 3H, J=
6.6 Hz); M5 (ESH—388-M++)—440 (MNa~. 25 The starting material was

obt ai ned as fpl | ows, zQ Z2(30 WO 00//Z478 -32 PCT/ G B99/ 02801 i) A
sol uti on of SBa'(':'eTyArfhi - ZTiEgR%yI propionic acid [obtained by M chael

addi tion of thiolacetic aci R 2-isobutyiacrylic acid] (7 g, 34.3 nmol),
benzyl brom de—(4-29—~-—36—+el} and DBU (5.2 ml , 35 mmol) in toluene (55
m) yw@s stirred for 18 hours at roomtenperature. The sol vents were
evaporated in_vacuo. The residue was partitioned between 5 ethyl acetate
and 5% sodi um bi carbonate. The organic |ayer was washed with brine and
dried over Mys04. Bourification of th@ residue Y chronatodraphy on silica
gel (el uant di4fPbronet Rfhe- et 202 ( BH2 TH2QECH3RENZY | RH

3-acetyl t hi o- 2-fF-Bbbut yl pfopi ona@@2 ( 8HZ2 BHCNECHZEBREH2 317RHWNa+). ii) A

sol ution of be@hRh 3- ac@iR/l t hi 8Q2 i SRUPHCIH2@EHDNate (58RHY, 2 mMmol) in
acetic 10 aci d-f-Pi2 nml ) PP wat erS@2 1 CE2nmi-Pyedyl@CCHECHReactRdd Wi t h gaseous
chl oride (preadd@&aBhy confipesdioy! o302 7862 BRhGQHEHB)CH t er chIRyt i ne had
distilled, the+&BhventsPite eva§@? aCeid (R)-2/BRIRCHICHRve &Hude benzyl

3-chl or osul f or¥®PEh | sob@IR/| pr op$P@2aCH2( BFYriaiGHIEICER) : R/ (M ). iii) A
sol ution of bene§$-PB- chPHt osul @Y CP2i Bbbut yl pr opi onat e 8630 ng, 2 mmol),
1 15 (4-fl uor obERBY| ) pi P azi neSP37&HY CH2CHEC BPhand et hyl am ne (340
ul, 2.4 mol) ﬁ"ﬁ"?j¥WVdeﬁmt han PH2nPPYRRMCHCHRICER at R C for 18 hours,
After evaporatfoRhof th€Rol ven$Q2 2 RdbipehgayIGREHSKTH Rtbned bet ween

et hyl acetate 4frfMwat er PPhe or88Ai EH2ag&HIRASHARIdhed wi tH brine and dried
over MyS04. Af4&PhevapofiRerdiRY 0POR hEHZORBRYALYICHCHAXHB, t R r esi due was

purified by chi-8nak ogra;ﬂ"ﬁ/ on sPPRc&HZPhCEIGHNEH2 di chl ofdfret hane - et her
(9:1) to.give5&hryl P S§02 CH2 4-F-PhCH(CH3)CH2 RH

4-F-Ph PIP 802 CH2 2-PyrazinylCH(CH3)CH2 RH

wherein PIP = piperazinyl
RH = reverse hydroxamate group
and R2=hydrogen
15 The compounds of the invention may be provided as pharmaceutically acceptable

salts. These include acid addition salts such asshydrochloride, hydrobromide, citrate and
maleate salts and salts formed with phosphoric and sulphuric acid. In another aspect suitable
salts are base salts such as an alkali metal salt for example sodium or potassium, an alkaline
earth metal salt for example calcium or magnesium, or organic amine salt for example

20  triethylamine.



20 3-\[4- (4-fluorophenyl) pi perazi ne-1-sul fonyl]-2-isobutyl propi onat e2(16¢Pg 2003
ng) M5 (EI) : 462 (M+') iv) A solution of benzyl

3-[4-(4-fluorophenyl) pi perazi ne-1-sul fonyl]-2 isobutyl propionate (630 np)

i n met hanowo(ob@2478) was hydrogenat ed under 40 PSI pressure PQIYGHEY8/0280Urs i n
the presence of palladium on charcoal (673 ng, 10 %9 . The catal yst was 25
renoved by filtration and the sol vents~Were renoved in vacuo to gi ve
3-[4-(4 fluorophenyl) pi perazi ne-1-sul fonyl]-2-isobutyl propionic acid (460
mg). M5 (ESI) : TixyangyNlse be3osvidddnas-id vivo hydirofysable sssenst iThwesedre pharmaceutically

b LIS bl G Al e 120
30 DVAP : ; i . .
N- et hyl - (Ngs%rggaéll l%elt ﬁglllﬁgar)nt%%dﬁﬁi opy é’(lzfg%o Il mmﬁ'g&ﬁl%?l%é%fiéﬁt elm(31 ’ ih§2 ny ,

0. 8 mmol ) confpraindiundeantest wabksubsequemntty examinignthe eespanimalls bodyofluids. duitable Tihe

reaction m xture wa pourég in water and extracted w th ethyl 21 FEB
2003 \AD OYNe Mydrolysable gstery lopoarberssinglude methogymathyl aaﬁgﬂqms@rvﬁywﬁlumms hed

wi th S% sgdi (o¥-1s brine and dried over MyS04. Purification of the
resi due o%gfm Iygaeg;gegﬁﬂ?gr%e :}int: di chl oronet hane - ether: gradient from?9l1l

to 8/2) gave Inorder to use a compound of the formila () or a pharmaceutically accer)table salt or
N- (2, 4-di met hoxybenzyl oxy) - 3-[ 4- (4-fl uorophenyl ) pi per azi ne-1sul fonyl ] - 2-i so
but y| pr opinciemhygsolysebie esigh thegof far thetherapa)treatraent (inglydinggrophylagtic (m  1H) ,

6. 97 6., 8 - .46 . .4, 2 3.8 . 3. S0
Caa. 1 Gebupefty P il Hding Woghall, f Knopiath Tatlacei scholfastéyicf ) 31
%;alﬂog Eiti%dla}d:pl?aﬂﬁé&wti@al BrhctiéB ashpharrdacéutlcal cdfiposttidn. » 0- 90 (m 6H).
4- ZP ( 4- f | uor offherefpre mianetherzdspect thespresenhinversion\providesragphagmeceuticad- 4- ~( N- hydr
oxy car box: ~m del .,0Hn/ V -S N'Og - Olﬂ fl S To, a soluti% of
4-14- (41 F%P%S&W@n‘(y}v%?m% eempau 5 i farmyi (1) PEE PAsRRACEHFRIBRacgeptable

b i e YL i i : dded
oty chieurt 8 ib 448 Wiltolylofe AN bl A R EIIE ca el ) o e "
heated at 3 S The pllarmacdatical copdsitions véi iy invéntion afaytbeadmihistereddn statdardr ude

acid chloride dissolved in dich|oromethane (4 m) was added to a jce-cool ed
& sol ut fdn awnwg%%rim%oqd&m tbfrt,lt éée%egdai%% f&axawp'&%v oral, fneak g 20 ).
.- The m xtu I 1 ' 15/ TREAL

' evapor at i gﬁeﬁgﬁl’?gké%ﬁ@%ﬂ’ﬁé,gﬂ? hdgr%%li Hﬂéﬁ s\t/\x/gfs?&ﬂ)rlt t'ur at %Ei&{ ﬁFor’%és@'burposes
¢ di chl or ondienzungpoehdsaof thiginkemion nfaybe: foRfulate®hy melyes knesuml ih itixgars oito the\iorm

. ‘washed with water and ethyl acetate and dried , to give the title conpound as
white cr ygﬁafpgem& Wal,etsman;@.es, APIQUROY B!?E@?‘&l"(’})":sui@"%“%se S,lonmr??% 74 (s

(s, 21y, §ibhetifioch basaiioetts, slbochiihiest iy Hhidefppeiths op allbso S yriflatdn. )
402 ( dbt+) and Pot patevieFalase (indheligy intravengus)iritnivadulavas infustpa) stetilaaqieolis oms: (i)

Thi ol aceti¢ acid (760 pl, 10 nmm)_and tri butyl phosphine (2.5 n, 10 nmol)
in DVF ( SOHY poliiensf auspersionp o stenilesmalsions. cool ed suspensi on of sodi um

Y mospher o i afichtolhe doffdunadcr I Bisbed: nihorishe Bl VRl o fboRiBR" o,
PCT/ GB99/ @2 afidinkéitiod hayialsuicantain] or bdeo-adiniviistesed (dimubdtandmsiyastdeguentially)

2, 7- di oxaspi r o[ 3, 5] nonane- 1- one ~f x~9§_1. 4 g, 1Omol) in DMF (10 nl). The
m xt ur e wa4ths ope pr@orstphammcelogicalrgants of saluaindregting gemer more disease conditions

25  referred to hereinabove.
The pharmaceutical compositions of this invention will normally be administered to
humans so that, for example, a daily dose of 0.5 to 75 mg/kg body weight (and preferably of
0.5 to 30 mg/kg body weight) is received. This daily dose may be given in divided doses as
necessary, the precise amount of the compound received and the route of administration
30 depending on the weight, age and sex of the patient being treated and on the particular

disease condition being treated according to principles known in the art.
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.tenmperature for 18 hours. The reaction mxture was diluted with ether
precipitate was filtered and dried to give

4- (acetyl thi omet hyl )tetrahydropyran-4-carboxylic acid sodiumsalt. 5 1H NWR
(DVEO d-6)0 hughyp3. 40 (m 4H), 2.99 (s, 2H), 2.27 (s, 3H) pénlfisdizhnH).
1.23 (m 2H). (ii) Using the same procedure described in Exanple 5 i), ii),
iii), iv), v) except that no DBU was ud@d in step 1, from

4-{acetyl thi omet hyl )t etrahydropyran-~4-carboxylic acid sodiumsalt was

obtai ned 4-[ dpgdedily %It%?ﬁ%&fbhﬁé%r&ﬁhéﬂﬁ Bou®  InfeP0YdoiBhd Bt 4 Eothpcuiy F gy " an- 4
10 carboxylic aC| d” (490 4- (acet |aorret hﬁ%t etra ydropy}?an- ?&y

car boxy|inventiond benzyl ester) M5 (ES17: 331 (M\a');

4- (chl If t et rahyd - boxV] d b Cor):
Vo (RSt 5 SHRREs et SSphel AR Sa ndentoh povides § cSpbund sFthe °°t ")

car boxyl ‘f°t*“§fé.‘l§”§”dyné9a?'hest B Sl AR TE I WA G R (AR e,
fl uorsophﬁramhétho@efﬁmrmuﬁcﬁ*edtﬁﬁﬁwéﬁthé hithdrt @tanitial Bodpyr an- 4- car boxyl i ¢ aci d:

M5 (ESI): 387 (ME3~), 409 (MNa+). Ref 1: B.Barlaam A Hapon, M Maudet;
Tetrahedr on LExYet afonheraspersps me#entzmvmtxomrqm -methebeftssatingaur on Phar m :

Eur. Pat |

1 o (e PP gindss ricdthE dioghSo SRR uich commaises SUPFCAR IRAYR M ner azi ne
00 .. bloﬁ&cﬁndﬂ@ﬂéth&faﬁeut@aﬂy éffecti9e amdantWFa@BmPbund of the formula (I) or a _
1-[ 2- (hydr oxyam no% 2- phenyl et hanesul f onyl ] - phenyl pi perazine (1 40 ng) in
THF (0. 75haﬂn)accalﬁgal )oaom-matdesdt Qol_mﬂi})drwlmbla@stedtharepf ef ormed mi xture of
for acid ( etic anhydride.(0.29 m The sol ution S

oot rEa™ar “ andi Siieher aspelt wR T aseS BAEao ioea rorodtss fopprentos bsapion

t enper at gf fe FomulS(1h epaﬁharmeemc&wa&emew&qme gHFb nyﬁsre%stemhwaed W th
di chl or onet hane and was with saturated aqueou$ 5o bl car bonat e

sol ut i onwhibhiprocesNe@®orses and evapor at ed. The residue was purified by

chromat ogr aphy, el utin ith 1 _netha di chl oro thaneto |v,e,
I-phenyl ga%?&ﬁgompgwa(éﬂbgmrmﬁﬁmfﬁ@gﬂ%@tm CSCPFQ le g3 %Hﬂé@#\ (105

7950 (m el st dbrgofith » cmpuddpr dhélornfiaird 1) 10 o0 0 (T 2 g5
(dd, 18H), 3.60 (dd, 1H), 3.30 (m 4H); 3.15 (m 4H) n12 390 (Mr1). 10 The

starting material was prepared as follows: A solution of phenyl pi perazine
(487 ng) in dichloronerhgneN(6 nl) con

$ qnesulfonyl cﬁlorlde (638 ny)
i n di chl oronet hane (4 : e sol uti tirred at anbient tenperature
for 18 heurs. The sol yFrer was dil uted di chl or onet hane and washed wi th
15 water, dried (NazZ®B4) and evaporated. The residue was purified by
chromat ography eluting with 1 % net hanol in dichloronethane to give

1- phenyl - (4- traps-b styrenesul fonyl) pi perazine (420 ngy) as 'a solid. ,,, ~H
NVR (d6-DVMBO): 7.75 (m ZH), 7.40 (m 4H), 7.30 (d, 1H), 7.20 (dd, 2H),
6.90 (d, 2H), 6.80 (dd) 1Ny, 3.20 (s, HH) 20 m'z 329 (M+l). To a solution
of 1-phenyl-4-( traps-b-styhenesul fqg ) pi perazine (108 ng) in THF (3 m)
was added hydroxyl am ne (0. 45 Qi,—jé% aqueous sol ution). Whe nixture was
stirred at anbient tenperature for/ 18 hours. Solvent v~ias renoved in vauo
and the residue dissolved in di chRéroR2t hane, washed with water, dried
(NazsS04) and evaporated to give the product 1-[2 25

(hydr oxyam no) - 2- phenyl et hanesul f onyl ] - 4- phenyl pi perazine as a foam ( 120
ng). ' H NMEeréin 6% leptasenty Xodt a precurkdr, of X Gehetrer bR Modifidatidh ¢mdispghidementt) 60ar( d,
2H),

Oactlvated form of X suitable for reaction with Y;;

20 Y, represents Y, a precursor of Y, or an activated form of Y suitable for reaction with
Xy, by way of non-limiting example, when X .i's C then X, may be derivatised to include a
precursor of Y for reaction with a compound of formula III wherein Ylisa precursor of Y;
Z' represents a protected form of Z, a precursor of Z (whether by modification or

displacement of Z') or an activated form of Z;



(dd, 1 H, 5. 90 (m 1H, 4.20(m 1H, 3. 60 (dd, | H, 3 .40 % HFEBL2003
H, 3.20(m 4H; 3 .10 (m r 4H mz 362 (Mtl). 30 21 F E B 2003 Y WO
001 12478 PCT/ GB99/ 02801 -36 Exanpie 8

1-12- (I\LfowmobnN7bvdroxyan1 nol - 2- 1 qui nol i ne- 4- vt et hane- 1- $¢riceIvbisod- (4

fl uorophenvil ni perazine 0 0 HO N~H 5 0 To a suspensi on of '

1-[ 2- (N- hydr oxyam no) - 2- (qui nol i ne- 4- yt-}%t hane- 1- sul fonyl ] - 4- (4

fl uorophenyl ) pi perazine ( 148 ng, 0.34 nmol) in THF (2 M) - CHZCIZ (2 m)

was added 5 nmntiyhess QoF F(ﬂﬁzmmhembmhamlaeaoa@bhd bffthe fermiuta IKIwieh afy, 0. 87
mmol ). The m xture was 10 _stirred for h. After addition of nethanol (2

][11 I) anddsaPPTQP&‘a(e °P“§’P“n QE the foemul éR\kago's?ﬁ toryield aalkeng of therfaamala X, whicher e
Evapor at SO PobYeB 53 SARpBURGERE A ST horah O F n R AR prepursor

CH2C12 gafend group Zakid tHenodhedriing Z§ ﬁs)th oup@) QAR A BuPRElywOf the not her
| iquors with acetonitrile - CHzCl2 ) gave the title conmpound (20 ngy

139 .515 1H NVR (CDC13): 8.97 (m |H) 821(m 2H) , 801(s 1H), 78765
(m 3H), 6.97 (m 2H), 6.86 (m 2H), 5.66 (m 1H) _..3.55-3.1 (m 10H); M
(ESI): 459 (M) Re starting ial was prepaBed from

qui nol i ne- 4- car, chyde and R
(f1 uor ophenyl ) 14- ( net frareput+oXyl ) pi pgrazi ln_ggi nk agnner Exanpl e
1ii-iii): 188 wg: (ESI): 43X (M5 HP tR(Co?u TSKgel suﬁ))gr oDS

2mm 4. 6mm X gradi ent 20 methamol/ water 20 to 10083n 5 nmin, flow
rate: 1.4 nUmyn 3.43 mn (1) Yazawa, IH.; CGoto, S. Tetrahedron Lett., 1985,
26, 3703 r 25 WD 00112478 -37 Exanple¢ 9 2 1 F E B 2003 PC f/ GB99/ 02801
1-f

1- (N-formvl - N- hvdr oxvam no) - 1- 13, 4-di chl or ophenvl ) pent ane- 2-sutfonyil-4-(4
fl uorophenvl | pi perazine. ClI -$, 0 Cl N~H5 0 Simlarly to Exanple 1, the
syn and anti diastereoisoners of 1-[1-(N hydroxyamn no)

|- (3, 4-dichlorogp ) pent ane- 2, nyl ] -4-(4-f1 uorophenyl) pi perazi ne were
converted to the Titlge ¢ oun{mdi astereo so rs) 10 -

di astereoi sonef 1 frgmthe Tes wmﬁ& e' 36 ng, 70% 'K-NWR ,,
(CDhA 3): 8.45 g ~10 (s, 1H), 2 (m 3H),/7.0-6.8 (m 2H), 5.96 and
5.18 (m 1H), .8-3.4 (m SH), 2.9-3.15 (m 4H,R2.0-1.0 (m 4H), 0.88 and
0.76 (t, 3H, ' J2 7 Hz); M5 (ESI): 540 (M 35C1, 35C1} Na+), $S42

(M3 C1,35CI}Na'"). - diastereoisoner 2{fromthe nore pol ar hydroxyl am ne:
49 ny, 63% 'H NWR 15 (CDC13) : 8.28 apd 8.13 {s, 1H, 7.6-7.2 (m 3H,
7.0-6.85 (m 2H), 5.54 and 5.02 (m 1Hy, 3.45-3.9 {m SH), 3.15 (m 4H)),
1.7-1.2 (m 4H), 0.76 (t, 3H, J=7 Hz); M5 (ESI): 540 (M 35C1, 35C1} Na+),
542 {M 3 d,asCl}Na~: The starting material was Frepared as follows:

Simlarly to Exaiple\1 i), from f I uor opheny’) pi perazi ne and
1- but anesul f on al Ior'ibcle__ S @bta ned

1- (4-f 1 uor ophe tfane- 18gul f onXPpiSRy |'%<Zl* 84 g); simlgrly
- - D - . ;
\) R1 lglz )a

or
b) reacting a compound of the formula (IV) ) or a pharmaceutically acceptable salt or in

vivo hydrolysable ester thereof with a compound of the formula (V).
10



21F
o Exanple 1 ii), this was reacted with 3, 4-dichl orobenzal dehyde to g1| VEB 203
4-
1-

-(4-fluorophenyl)

-[1- (3, 4-di chl orophenyl ) pent - 1- ene- 2-sul fonyl ] pi perazi ne as a m xture of

| E i sonerwolegdty780. 22%: M5 (ESI): 457 (M 35C1, 35C1} H+) , pEa%:B99/02801

M3 C1,35C1l}H ); simlarly to Exanple 1 r iii) except that the m xture was
efluxed for 3 days, this was converted28o 1-( 1-(N 25

hydr oxyam no) - 1- ( 3, 4- di chl or ophenyl ) pent ane- 2- sul fonyl ] - 4- (4-fl uor ophenyl ) p
i perazi ne as the syn and anyr,0hast ereoi soners. Less polar isoner (50 ng,
159 (TLC. eluant EtOA¢c - 612- petrol eum et her (1545-50);'H NVMR (CDCl 3):
7.53 (d, 1H, J= 2.2 H), 7786 (dATAYN= 7.4 Hz)2 7.27 (m 1H, 21 FEB
2003 WO 001 12478 -38 PCTI GB9 801 6. 97Q( H, 6.88 (mMmM2H), 4.63 (m
1H, 3.55 (m 4H), 3.16 (m SH, 1.75 (m 2H),N.L.4 (m IITj, 1.2 (m 1H),
0.77 (t, 3H, J=7.4 Hz). More polar isomner 6 R8, 23 %:' H NWVR (CDCL13) :
7.52 (d, 1H, J= 2 Hz), 7.45 (d, 1 H J=8 Hz), 7.27 (m 1 H), 6.99 (m 2H),
6. 89 (m 2H), 4.42 (m 1 H, 3. 5S(m 4H, 3 .41 5 (m 1H), 3.14 (m
4H), 1.6 (m 2H), 1.25 (m 2H), 0.76 (t, 3H, J= 7.3 Hz). Exanple 10 Traps
1-f2-(N-fornyl - N-hydr oxvam ¢l ohexane- 1-sul fonvl | - 4-~4-f| uor ophenvl |
HOGFiOSimlarly to Exagple I, from

4

t
4
1
Z
(
r

(4-fl uorophenyl) pi perazine Was_ghtained the title conpound (68 ng, 23%.
"H- NVR (CDC13) : 8.39 andn® 02 (s, 1H), 6.98 (m 2H), 6.88 (m 2H), 4.40

and 3.92 15 (m 1H), 3.3 898.55 (m SH), 3 .15 (m 4H), 2.3 5 (m 1 H),

2.0-1.8 : : : : + . j
mat eri al (mr%%égi%)? ;Eeggeééxgga% g’l\qbgév\_%n% @fﬁq{gﬁgk—)ss% sﬁiﬁ.ﬁg%ﬁp E%A%@?ﬁn@%‘f ?l?gr epar ed
by sl ow addiig astieredibeforbdéfled! aidhi um (20.4 m, 2.5Min hexane, 51 nmmol) to ~

solution of diisopropylamne (5.16 g, 51 mmol) in THF 20 (30 m) at -78C)
at - 78C wa repfereniss sytiably pesivatsd formy af the liges BHenteagtion Wi Bhanesul f onyl )

pi perazi ne (6 3. 290! ) d o THE {150 . .Th hxture was, stirred for 1
o T36C s ottt Xar S S bepheTl bp P Aotk 8 BB L T The
(20 m) wag, aseqeired aRVinker P iAQ bBoridd 8y Whsropiidté FREi& of préburker grdups Pnd at
roomtenperature for 18 h. The solution was diluted with Et OAc and washed
with sat. uddCT paprddesk omungsridl and iAergspsotevelygBoide vasa.Chr omat ogr aphy of the
oS S o ed KofBoutd AL borinula' (% conventent prepBrel by rEathng o tompoudd of
1- (6-chl Or&e%oﬂhﬁx@?n Brillr £ BbhpdiHd)of fhel fBrulis henyl) pi perazine (5.22 g)
60% as white crys aps: VS (Egl . 399 (I\/Na+§)vnri) A mxture of this

conmpound- (S.22 g, 13.9 nmmol) dN\Nal (42 g) in acetone (90 m) was refluxed
for 5 h. After cooling and partitiloni ng between Et OAc wld wat er) the
-3

organic 2 1 FE B 20(>3 WQ 001 12478 PCT/ GB99/ 02801 | ayer was washed
with 10 % NaHSO03 and bri ne, #nd-dri ed over MgSGa to give
1- (6-i odo- 2- hexanone- 1- sugpnyl ) - 4- (4-fl uor ophenyl ) pi perazine (6.13 g,
quantitative) as yellow shcr"ystal s: "HNWR (CDCl~): 6.98 (m 2H), 6.88 (m
2H), 4.00 (s, 2H), 3.46 (t, 4H, J= 4.8Hz), 3.19 (t, 2H, J= 6.6 Hz), 3.16
(t, 4H J= 4.8 Hz), 2.79 {t,» 2H, J=6.6 Hz), 1.85 (m 2H),51.74 (m
2H).iii) A mxture of this c d (1.27 g, 4.85 nmmol) and cesium
carbonate (8 g, 24.5mmol) i% (90 M) was stirredygg roomtenperature
for 4 h. To the nuxture wasXsl ow y&dded water and 2N HC until pH ~ 7. The
m Xt ur ggwas extracted with 7/ The organicl ayer was dried over MySQa.
Chr omat ogr aphy on silica gel (eluant: EtOAc - petrol eum ether10(4:6))
af forded 1-(cycl ohexanone-2-sul fonyl)-4-(4-fl uorophenyl) pi perazi ne (880 ng,
T Yy T R N I C RN R

y . m . m U ) m . 4 . m . - LTS .
3H), 1.75 (@recupsqy of Keiwhetbes by modificatipn)or displacerent) or an:activaied farm %ﬂ?éﬁv%e

Et OAc - I h : . . .
(1- [ (t gt r aﬁy r;geﬁésr{)arpn‘ggl- ﬁ%*&n@%%@ﬁ %’gd;lggglpf%ﬁeﬂftfg hqg(egl_e]r PLo? %epwg rlllilqc 3rpIT perazin
630 150, »rine k. MARIACBG 7 ik exadbll,
L (1 o o ), oG g saiple,
Hz), 1.82 (whendXyjs Nten(rgB is susably Heavatised)to frgragueethgdinker Byvia B, and when X

1- (cycl ohexangone-2-sul f | )= 4-(4-fl ygropheny! ).pi perazi ne .28 0. 83
ol ) 1 ke Sorging Eig A #5¢ st eBERa e B BB BF bR IR e
(3.720n0, lredn)of BTR§Y XiIXture was stirred at OC for 30 mn and at room
tenperature for 1 h 30. The solvents were evaporated. Saturated NH ~Cl and
wat er were added. The precipitate wasfiltered, washed with water and dried
to give 1-(2-cyclohexanol -1-sul fonyl)-4-{4-ffuorophenyl) pi perazi ne (250 nyg,
88%: Ms (ESI) : 343 (Mil~).v) To a solution of

o L L PN A NS ~ o~



SJHAY QR 3-phenyl-4-methylvaleraldehyde 54784-84-8
n 3-(2-pyrazinyl)butyraldehyde 177615-94-0
furan-2-carboxaldehvde 221525-60-6
3-(4-chlorophenyl)propionaldehyde 75677-02-0
3-(4-fluorophenyl)propionaldchde 63416-70-6
3-(4-pyridvl)propionaldehvde 120690-80-4
4-phenvlbutraldchvde 170650-98-3
2-pyridvlcarboxaldechvde 1121-60-4
3-(3-pvridyvl)propionaldehyde 1802-16-0
3-(2-furyD)propionaldchyde 4543-51-5
4-(2-pyvridyl)butvraldehvde 90943-32-1
4-Bromothiophene-2- carboxaldehvde 18971-75-8
¢ cyclo pentanecarboxaldehvde 872-53-7
Benzoxazole, 2-(1-piperazinyl)-(9C1) ‘ 111628-39-8
Benzothiazole, 2-(1-piperaziny])-(9Cl) 55745-83-0
Benzoxazole. 5-chioro-2-(1-piperaziny)«(9C1) 140233-44-9
Benzothiazole. 6-chloro-2-(1-piperaziny)-(9C1) 153025-29-7
3-pyridvl-5-bromo-carboxaldehyde 113118-81-3
5

woutlined in ExRE
-, pi perazi nyl RH| 3-(eveshyiphenydpropianaidebyde = car boxyl i 19640 Mo | Lol Hi  hM+H

2 1 F E B 2003 WD 001 12478 -40 PCTI GB99/ 02801 (270 ny, 88%: 'HNWR &1 FEB 2003
(CDCI3): 6.98 (m 2H), 6.88 (m 2H), 3.54 (m 4H), 3.34 (m 2H), 3.14 (m
4H), 2.30 (m 1H), 2.17 (m 1H), 2.05 (m 1H), 1.9-1.2 (m Sl-i); M (ESI):

358 (11~f ~woobkzegpl e 11 C s PCT/GB99/02801
1-12- (N-fornvl - N-hvdr oxyam nol cycl ohexane- 1-sui fonyl | - 4- (4-fl uor o~henvl |
gi perazine. 0O F~~ N-S 0 HON 1o CHO-HmIarIy to Exanple 1, fromcis

1-[ 2- (N- hydr oxyam no) cycl ohexane- 1- sui fonyl]-4 (4-fl uorophenyl) pi perazi ne

was obtained t h&nilibblappmamduﬁd n(an}le tharelés&% startiblg Hl‘d&r{aﬁxﬁb%bmn&réﬂ
8.07 (s, 1H, , . 4.77 and 4.25 (m _1H), (rn
15 wsH) , gvaﬂsble min air»tlorghg fpllgwslg(tﬁhle smyvs dvgllé Eéalyiehydmger(qwdaatem thelar t i ng

1 oyer onbatsebRidhd R ah Pt Gl ARG Vb per azi ne (50 my, 0,14

mol ) ) hydroxyl am ne hydrochloride (51 ng) 0.73 nmmol) and potassi um acetate

(72 nyg, 0.73 nR mmernanot (o 1m ) was_ neated gt & T A hetalle THE

sol vents were nvg)[i)-l()(?ated ., 20 After partitionin Ché’e.‘\;\in'%b P nd .

wat er, the orgppe—tayer—was—washed—w-th-bii-ne—ahd e to give
1-[ 2- (N- hydr ox | 21met ir2olérchiprophenoxy)prapipasldelyde - (4 116398r8WBenyl ) pi pkr azi ne

as a white sol a—ma&/l%-cﬂd&mhenyﬁupEﬁlomonﬁﬂéh)(dh’l—kj 5642109-0hi s conpound
€210 ny, 0.6 rrmlphemdxyautmajdewcﬁ of THF - acetic acli$766-69-6 1:1 ) Was added
sodi um cyanobo %&}{ekggce@ggéﬂ@, 4.2 Tmol) . The M XEgime iqs stirred at room

r 25 tenperatu 18 S—added—ard—ttre v adjosted] to 9.
The mxt‘ure V\aﬁgvcg -. 2 dé Ao IThao . oronni.o | ﬁgo uwnchn

Y | B g\ VN rrre \va ] HM]‘II A>3 VLT TVCOCITTT O W t h

bri ne and dri e;ﬁ,’ﬂ&lp i Wralaqlily tography on silj r‘] ?6p?:4]|1gnf = -
pet rol eum et hef 3-Gaddybutyraldehyde 1 to 8: 2) af f or deld79216-21-4
1- [ 2- ( N- hydr ox} asRpejidyliprodiensddelyde- sul f onyl ] - 4- (4-[f205G:3phenyl ) pi per azi ne
E97 " 2 1 FshhBnyliidaliiydd 12478 - 41 PCTT GBOT 03R4 2803 4500 H-N?/(I}
CDC13): 6.98 g m ZHy 3. 63 (M A W,—S;M t,
AR L I T A R LGB o 1 M o 2
358 (M-i~. Exals pvay 3-ow 02408 ng—thk net hod
Bzﬂuwyl)bumaid@hydel R? Rl * = MH 362+Q217nnen 1o PIP =

Aldehydes without Chemical Abstracts Registry Numbers
3-(2-pyrimidyl) propionaldehyde. To a solutio:l of 2-Bromopyrimidine (7.95 g, 0.05 M) in
acetonitrile (150 mL) was added propargylalcohol (4.2 g, 0.075 M ), bis-

10 (triphenylphosphine)-palladium(11)chloride (750 mg, 1| mM), copper iodide (100 mg, 0.5
mM) and triethylamine (25mL, 0.25 M) and the mixture was stirred and heated at 70°C for 2
hours An additional amount of propargyl alcohol (2.1 g, 0.038 M), bis-(triphenylphosphine)-



«Z117,117492- 4944- F- PhPI PS02CH22- ( 5- Br-t hi o hene) RH128 21 FEB 2003
1284094- F- PhPl PSO2CH23- Pyri d 1RHL25 1254l 44- F- PhPl| PS02CH22-t hi 0 henvl RH135
1354144- F- PhPl PSO2CH23- t hi 0 henl RH4094- F- PhPI PS02CH22. ' dviRH3724- F
PhPI P' CONSWwaRinaRiA426. i - F- PhPlI PS02CH24- F- PhRH358* 4- F- PhP| PSPCTEB®028adi - Mo RH
4504- F Ph2 Me- Pl PS02CH2PhCH2CH2RHA98* 4- F- PhPl PS02CH24- Ol - PhO e) 2RH129
1303894- PhPi -22-
ri di nyl SO2CH2PhRH500- 5023, 4- di - Cl - PhPI PSOZCH2CH2 CH( CH3) PhRH4b64- F- PhPI PS02C

H2 Ph OCH2 Cpidizdipid1 1)ehib1ide (3754mg) 0. Phﬁl),P&dZﬁblﬁﬂ-iﬁidﬂSO@gg)m—mﬂBwas then added
140550- 5523, 4- di -.0 - PhPl PSP2CH24- O 003 WO
00112478 tO/heReprepaurmEY °h/iwaﬁémﬂfﬂ(ﬁwe)§ aE%{CF@f %9‘“'; Ui p.

e R R

PhRH1 7217 a8suiedorRoRiIRS0Ebidatbgfaph&h Fhjdn aRtzihyt m&se @hvea (2qb AmidyH02 CH2
4- Cl - PhOC( Me) 2RH516- 5183- O - PhPI PS02CH2 4- Cl - Ph - F- PhPI PS02CH2
PN- PhCh2- Brop-2-gn-3qelras jayetion solib4 43 2166146 PBERECD s) 2.9 (lH t) 4 5(2H,d), 73 (

9 ORI ST 0 o 101

" dvIl CH( CH3) CH2 Y/
S ) LB FRE R, I M SR A 10

i dvI CH2 CHRER6 B6% 899 mp) praviadded and the mixture stirred under an atmosphere of

1 - Pt BATSERIR LRSSl C1 £3% AP BORH e AT BETARQDES Gplls and ch tra >
O D) O DR B P e e s A R B e o o S psozcr oo
2c- hexvl RZBEE) 2 1- (2H A, i3d/ (2L, RHG220(H2H; t)PY.2i(dH, OHS(ZI{I&)I—UdaIR&ﬂ&ﬁmd-I\H{" 139.
CHORI67684504- P-(BrBTPRSHCROB RO CRPU SRS B8 304 BN LBOPIPHIP 00 & 3.
F. PhP| PSOCRECT R D e U2 BB HOAS IS4 53#0h

, rsozCHzCHz@dgwmw&eﬁaé@aae&m%ﬁlpmemzm( CH3) CH2PhRHA4784- F- PhPI PS02
: CH2CHZCH( Pri ) PhRH4524- F- PhPI PSOZCHZCHZ &H %} zin IRH 2 ~i F E B 2003
,f"\/\o 001192478 PCHstsdbe prasgdureigsqiib fol Bmml%hz@mw prepsiefy  PhCH2 CH2

0 php| Fb éﬁéﬂ%a%deﬁxﬁéﬁ?%%gﬁ%aﬁﬂ%%s@cﬁ& B drirgnfisato
3,4-di-d mmgwmbgﬁswmwfwgﬁzm?m ezmagﬁzsl?h%wzﬂimwss

. 3-C - 2- Pl PSO2CH2 PhCH2CHZRH dvl 466 4- O - PhHonopi peS02CH
PhCH2CH2RHr azi Helfrpyrimidy) mmmmmmm@@m Pﬂ prpagpgalcohol and

3, 4-di - O -SmeBy L o 4906 V05 4, B RSRREAARR GBI Al ) 6/ (HE3204 {06

14936-201 - 20PEPSIICH2D), 24542HT); am@i{d 5275- CF3- 2- Pl P5SQ2CH23, 4-di - d - PhRH d
15623- d - 5- CF3- PI PS02CH23, 4-di - O - PhRH2- ' d _

14695- Cl1- 2- P pﬁe@@gﬂy@-@@mﬂ@p@ydg by using 3-butyn-1-ol in place of propargylalcohol and 2-
14935- Ol - 3; Pl PSO fgjb PhRH dv.[,494G O - 4- Pl PS02CH2. ~- CF3- PhRHPvri ni d
i nvl 5234- -’?-?gi‘%ggz‘%ﬂ% TOWORYIIAING o1 v (4683- O - PhPI PSO2CH2PhCH2OCHRRHA
542- Cl - 4- RAR02HH id), 145921 RhPPA2 SHACh G- Bessz@ I
14752- Pl PSOZC|—|2PhC|—|ZCI—|2F§HE'|enzmhI|iadz)o O PR THEN ALY e
14546- C - 2.0(28 802 CH2PhCH2CH2RHPvr i dazi nvl 2 1 F E B 2003 WD 001 12478 -44

PCTl % /02801 Hpe \M\c/jtl)mds op tll\{lg invention may be evaluated for example in the following

assays:

-

Isolated Enzyme Assays
Matrix Metalloproteinase family including for example MMP13.

30 Recombinant human proMMP 13 may be expressed and purified as described by
Knauper ef al. [V. Knauper et al., (1996) The Biochemical Journal 271:1544-1550 (1996)].

The purified enzyme can be used to monitor inhibitors of activity as follows: purified



21FEB 20

¢ B ALY R Z4602- 'dvl Pl PSO2CH23, 4- di - O - PhRH4592- ' d "

1Pl PS02CH24- CF3- PhRH4352- 1Pl PS02CH2PhCH20CH2RH4202- Pvr i dvl Pl PS02CH22-

' dvl CHRCH2RHB509 17- O - 2- Henzt hi azol yPl PSO2CH2PhCH2CH2RH4612- ' nvI PI P -

~sochz3‘g %( %; 5 PhRH4602- PCT/GB99/02801

zi vl Pl PO RA 3. PhRHA362- Pvr azi nvl Pl PSO2CH2PhCH2OCH2RHA212-

vl Pl PS02CH23- ' dvi CH2CH2RHA202- Pyrazin Iﬁ‘PSOZCHZPhCHZCHZRI—M?OG a - 3-

' dazi nvl Pl PSO2CH2PhCH20CH2 1t H1361384204- ' ni di nvl Pl PSO2CH2PhCH2CH2RHA212-

zi nv| Pl PSQR2EMMEP 13 it dutivatdaQsiig iVbertihe BhenybivierBinREARCHRRMPD 20/ hddr¥ & 23°CN- 2-

*d | Pl PSO2CH23, 4- di - C - PhRH494  16-Ci - 2-

Benz oxazoltheamsaedibPhy (1 1S ug-perassapinis nnquhmdvfsmmgzrsat 35°R-n 3ssay bufferPl PSO

202 P IAPARRT I BRETRRAA htcion 012t 22 minos

(V) 2RHAT Qu s RRlg0 SEHR Al BRAE AR SSUndipBhp] PSO2CHEPNCHRCHRCHORH
4264- F- PhPI P 02&H22 Fui vi 2CH2RHA564- F- PhPI PSO02CH22- Thi ophenyl -

CH2 CH2 6H2 R4 68yl Bro RieRiGhsh a2 a-(R4-dinitrophenyl)-L-2,3-diaminopropionyl. Ala. Arg. NH; in
PhCH2CH2 RH4544- F- PhPI PSQ F- PhCH2CH2RHA374- F- PhPI PSO Pytid
1CH20H2 pisseice gf absence fgr?%moé\fﬂww et?ﬁme%@hwwmél%oresme at

" dvl PI PSO

ridvl CH2 cﬁ%?ﬁgmfggée'@ BRI, Baosn isibision, is,calqulased psfllows: )Y lohiyitian is qaug). oy

S020H23- Putp itk [FOR 30RO Ak~ ISk BcerB8i2 Ha RIusHizea BGH (Fibgikid al-2-
'd 1P| PSOZCHZSE Pyridyl CRCHORH 2 TF Eggz‘goos WD 001 12478 Pﬁcgrb;.%%g.g/ 02801

-45 ., FlaprenontewidBAYR1Z466, 4b8 3- O - PhPI PS02CH2PhCH2CH2CH2RHA67, 4b9

i iOE: Eggggg‘g %%EM%A'%Q £ 3%3)' expressed and purified pro MMPs using

2 C' 4- Pl BB a3 i rehs | cohitibi: tiﬂlﬂ'f&\‘théf idiidr MMP, for instance as described in
6- Cl-4- PIPCDZCH23-Pyr|d | CH2CH2 m di nvl 454, 45b3-d - 2- Pl PSO2CH23- Pyri dyl CH

2c:|-|2 RHPy r i @\Grabanr Knight ef al , (1992) FEBS Lett. 96{3) 263-266.
dV|PIPSOZCHZPhCHZCHZCHZRHSOBS CF3- 2- PI PS02CH2PhCH20CH2RH dvl 468, 470P2-Cl -4
-PIPSOZCHZPhCHZCHZCHZRHPyriWidiny|453,4553-C|-PhP|PSOZCHZZ-PvridViCH2CH2RH4
87,4893, 4- .&lﬂaxg\rvaﬁpffnﬁﬂz%ﬁf frCexam le TNF convertase
S | CH2CH2RH == 2RHM di nvl 1071094885- CF
v, 3= 2- PIIBS02CH22- 'Fberabui;ty Gfmeldaﬁdﬁodnds toddtibittproTRIFcRloRvestiZe Ei#ma-may be assessed
;W'RHPvrldvICH20H2CH212012 24- F- PhPI PS02CH22- RHPyt i m di nyl CH2CH2CH24524- F- Ph
- Pl PS02CH231s1agr partal w%e; s9lptedisnayone assayg the enzymetepgiitaipen frgm the pyr i dvi CH

5 . Pl AAERE LT AR no MK P Lo R T B B8 £

i dyl RHPVT i glieifiel/Brifyore &W&Nﬁﬁ)ﬁldﬂl\lhéreoﬁzaldeénﬂiﬁﬂd bf incubbhtié@Zhe par@lQ F ~ ~ i
NS, UUOQ_N O F E B 200 WO 00/ 12478 PCT/ GB99/ 02801 -46 The
aryl / het erryuifigd ﬁp@@redfutbreereme BF plesenes ofest Germprunds yiing theﬁgbmffer ials were

T T or S DADEBRY Ry lesdbBP SEEBRIE BERl IOV AG'H e 3 AR ©
( 1ie761 2'5‘?6?%4 147')‘““&3&53‘393‘*14‘?@5&‘? HaﬁBﬁ(SﬁﬁlM\ﬂ?ns 850, JpHL 7 4hioptating!.193- V| -

(w/v) Triton X-100 and 2mM CaCly), at 26°C for 18 hours. The amount of inhibition is

determined as for MMP13 except Aex 490nm and Aem 530nm were used. The substrate was
synthesised as follows. The peptidic part of the substrate was assembled on Fmoc-NH-Rink-

25 MBHA-polystyrene resin either manually or on an automated peptide synthesiser by standard
methods involving the use of Fmoc-amino acids and O-benzotriazol-1-yl-N,N,N',N'-
tetramethyluronium hexafluorophosphate (HBTU) as coupling agent with at least a 4- or 5-
fold excess of Fmoc-amino acid and HBTU. Ser' and Pro’® were double-coupled. The

following side chain protection strategy was employed; Ser'(Bu'), GIn’(Trityl), Arg*"

(Pmc or
30  Pbf), Ser”'*!(Trityl), Cys*(Trityl). Following assembly, the N-terminal Fmoc-protecting
group was removed by treating the Fmoc-peptidyl-resin with in DMF. The amino-peptidyl-

resin so obtained was acylated by treatment for 1.5-2hr at 70°C with 1.5-2 equivalents of



, Piperazine, 1-(2-naphthalenyl)- (57536-91-1) Piperazinone, 21 FEB 2003
1- phenyl - (90917-86-5) 1H 1, 4- Di azepi ne,

1- (4-chl or ophenyl ) hexahydro- (41885-98-7) Qui noli ne,

4- et hyl [RiRerazinyl)-( 50693-78-2) 10 Piperazine, PCT/GB99/02801

1-(4- phenoxypﬁenyl )- 62755-61-7 Piperazine, | -{3-chlorophenyl) The

2-met hyl - 4- (4-f | uor ophenyl) - pi per azi ne 'Gé'ed as starting material was
prepared as follows: Sodiumt-butoxide (4. 1g) was added to a solution of
tir-tolyl ghe'sgibiethoxy-flubRS@in-a(5)-carbSxylielatidKhanna @ Ulttvan Q980 PAni! BidcHesd uene
(250 mL) under ar%ce)n and the mxture was stirred for 20 m nutes.

4- FI uor o- B9815érd AFewhich kg begn preactivated with éu.spampwéarbgdlgs@)e andre added and

h h I
bt on -t dperSeRREb Gtk RN (e PRy rer RS The eact on
i xture \A@ﬁnduahécﬁ%gdxebmézm@%awd frbf ehe n'ekﬁ?\ 99 tr%&hﬁni"@ﬁh"tﬁﬂﬁ&@aééﬁ‘c%&d"“ th

di chl or onet hane and the filtrate was evaporated to dryness.
The reSi duentammgd% emdltafgvaiq:x‘rwd tneth;dsllanc:aThad dxmletlngxyﬂudresabinyl-paptnﬂe was -

. glnfrg:’uotrj(r)n %X@:ﬁﬁ)ﬁ%ﬂg&%@ﬂﬁg&@i&aﬂ% é}pt@gloefthe? 'aﬁ«? hl?rraggr? ' ]ilgg ?s’olatec} ge%%gcle waagd

2- et hyl - el i %qﬁﬁ od and
.2, 6-di met ﬁyzfcpldp‘*éérdggl ngﬁ §§H§d rmﬁ{ﬁgéﬁgtﬁ‘ err)?g: én%‘enrn?d\l/\lggp%@gﬁt e néf‘?ﬂé"

2, 6- di et pyddutt ()mﬁddl]mkﬂ}hﬁ’iu] andiiqaﬁy Balated by fecie-dreing fran® aqueous acetic acid.
1-[1,1" - bi henyl 4' -f| uoro] - rochl oride tert-butoxycarbonyl

pi per azi ne,hepro “ft was Bbmﬁwd£YMhBFEPFM§P“‘t gmin aoigyanglysisstirred in a
m'xtu? of dichloromethane ( 10nl) and trifluoroacetic acid ( 1.0ml) for I
8 hours at anbient r tenperature, evaporated in vacuo to a grey solid and
used mthmtuiursdwtraggri fication. The tent-butoxycarbonyl piperazine, 1-[
I, 1" -bi phenyl - uoroJ-4-yl used as starting material 30 was prepared as
fol l ows: Sodi umﬁhewgwm afahg commpepndsakthe thyertiongs inhihwiors Pfrgenscasd¢grpdation

bi s(di ph h th 0,
b1 ¢ i bond Y raRE e BYRE oot AtDiehhbie bRsed R e @M5osees 06 Fo & rmergr ol
PGT/ GB99/ Q256d) oﬁzoahﬂnﬁea’mgcamla%efeomezzs ((1a@)%&rnmmo@g&@ncmswgmadded

4- br ono- 4' - f | uor obi phenyl and tert - but oxycar bonyl pi perazi ne
(2. 2giSand10hé584-%60l andhe ahfetmdeqs scripedaheremn. SThepotency Theompends tmagtiagt ur e

was filter, filtrate va orate vacu
{77t urat AR REROH CPIRAEBT PO TR at RePiisd by Gyt i £ bR
t ent - but OWQ%b&EhY'BnQb}%{@Q'BQ@J@ 1-[1, 1" - bi phenyl -4' -fl uoro] - 4-yl,
(2.679), 6) 166 C NWR (d6-DVMBO 1.42 (s, 9H), 3 15 (m 4H), 3. 48 (m
4H), 7.02 (d 2H), 7.22 (m 2H), 7.51 (d, 2H), 7.63 (m 2H); mz 357(M+l).
10 Exanpl elnhdbifion GF ni¥talidpioteinidse activittinARRtissuedtispdinetildty( 0. 23n1l) was added
di recy tPest@s fhGagaed (@ inRibWThembiige shelidideOsuchas TNF sérverfideat room

for 30

tenperature m nut es and t hen added a solufion o

[ 4- (6chl or opyr i Tk ability pf w@pmnynﬁmfymamwmpnw Inbibitfthegell arp{rqcsssmg of

di chl | ) et d 7 t f 5 Th
Sol Ut on LSt PoHEtom ey BE P o A b o oh B oA 4 AT B VR
evapor at ededsiftafiy a@@ésbmse%rmuamr%@a X 19935 Nafife S RS2 H1850.01M ymarpsagméﬁ ed
by chromatography using a 10g silica 20 isolute eluting with CH2Cl12- 3%

Met hanoUCI-m@l)i’octeesmgg oreshedding of other membrane molecules such as those described in N. M.
: le s o S B &émgé@%*&;ﬁé i)
5.61 1 , 6. 89 ,
7 43%%“‘1"%&16&“’%&6%8 ?%E&Ih‘l%ﬁh%*?&% (d, 1 H), 8(\2/95(3, T)H), 8.3 gss

(s 25 1H):rn/z 494 (Ml). r C "no~ VN S1 N ~~N Cl 00

Test as an agent to inhibit cell based invasign

The ability of the compound of this invention to inhibit the migration of cells in an
30 invasion assay may be determined as described in A. Albini ef al., (1987) Cancer Research
47:3239-3245.
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was added directly to formc acid (2.48nml). The solution was stirred at
roomtenperature for 30 mnutes and then added a solution of N-[2-{ [4-(5
chl or opyr i ®aec22y18) pi per azi no] sul fonyl } - 1- (3, 4- di chl or opheRdTy@BINWI2BHY dr oxy
| am ne (0.61g) in tetrahydrofuran (|0m|1)z The solution was stirred at room
tenperature for 3 hours.and then 5 dil éd with ethyl acetate, neutralised
the pHwth saturat ed aqueous SOdI um h drogen car bonate sol ution The et hyl
acetate | alf B 5 gdictvitpor at ed to dryness. The

d i ed by to 151008 100, & |ute el ut
W th 10%ethyl Qﬁwﬁﬂ@ @E&%ﬂ”ﬁ‘p@%@?&i‘tﬁ«; iivsRdh rhqoéwﬁm INESC 30 eAAT ey apor At ed
to drynes }ka?gﬁ hiinah WholbddR 8Ol helPEPd fs/usEd fif s heelbhbe & THFa ! ©
give N-[2- oropyri _
yl) pi per azlﬂqn}xﬁméd a@yln}ts/irﬂXl&nﬂndbldbldldthmeh )/atxhtﬁhﬂs-nd\lilhuéﬁ DSWhigH mediuge

(0.431g) , 211212C NMR (d6-DVBO 373 K): 3.30 (m 4H), 3.80 (m 4H)) 3.85
(dd, 1F), (RPHEI64Q+ b;qasbonstea&n(oubs streptpmyan wd(gbltamlﬂ)%) amdmex atad (1pPpl) 7: 58

55” ~-25') N N“%bz@ﬂé ift'?? Emawa m!é%%%) 4%9&?3%5 2B AR V?@3F,| év%%@m o d

ghg-nf?gggje Rl 3%CO05%atliRiator AS SARRSALH I LBS @OcHl. B BN
(LCA-pye! s Eondh RHAGRABLAAUP Hd-ARNL) TRAAU SAH Qrifilied YA ThEibalch ) 1"

t et rahydrof uran s stirr at room nperature ror 3

hour s. and raéditim&ldnd (6 tellé/ lhte?bha/knmﬁm@ inhitsitor Ao ktapd@ed t 'flfﬂe El#té@'ai‘é"then
saturat ed aqueous sodi um _(oga(gen carbonate sol ution The et acetate

| ayer Mas ls@ﬁvatedtf@ﬂé henrs ey Som)ﬂedmbdoépwmfgged @Qﬂoym§sr 10THnién; M8si due
e o S el PRk a4 3 1188 Rl 68 AT et "

N (2- (benz I per azi no) sul f onyl ] met hyl

et hyl ) - Nh%J o%;l; rol;ﬁng‘%n%%’%%ﬂ&d&%m)mh 70-75 ' C. NNR (d6- DVBO 373 K): 3.25
(dd, 1H), 3.31 (m 4H), 3.48 (dd, 1H), 3.65 (m 4H" 3.66 (dd, 1 H), 3.70
(dd, 1H), 455(vbs 1H) 455(s 2H) , 6.70(m‘1H), 6.85 (d, 1 H), 7.28
(m H), 7.3Xestas gt tp in y cantilapy ) 9.45 (bs, 1H);m z 435

R0 7.0 BB PR e b b EBRRR

~was sti rresggaécaneoamltageﬂnedsxﬁpaﬁe@tsfooéarﬁﬁgmmlﬂe&sseam dssentialpogtaisarided H9IKIL i ON

f N(3-pyridin-2-yl-1- di n- 2- | f I t hyl
or opy! ) hy Mo SpFamiste b, G50 Bbsherct 22K JBHBr an (i) Tho Solut on vas

stirred at roomtenperature for 3 hours.and then diluted with ethyl
acetate, neutralised the pH with saturated aqueous sodi um hydr ogen

car bonat e Bﬁhﬁﬁﬁ@ﬂﬁﬂhﬁ;@&gm acetate | ayer was separated, dried (Na2S04),
and evaporated to dryness. The residue was purified b chromato raphy using
a 10 13y silica Teevakase &e@qarrgcwnonem@ﬂmmmbﬂam thelqpmpous qﬁ

N- hydr oxy-

2-yl-1-{[ ( é@}"%&“ﬁ"f‘gﬂ PlapmacodymBS I sppipest which prlisss ther sphstic gubstrate
(0.0399) , ask@ysHbote DMRersHeivENBPLE S Miss%gé&rofﬂ&no?dﬂalzs@ §8is(i§ getdric tést25
{dd, 1H), 3.30 (m 4H), 3.50 (dd, 1 H) , 4.42 (vb s, 1 H,
6. 70 (m Ivhpqp cagbguged(tg estimayy the‘,cleggm(:mateloﬁ-gomppugczs a(qpss_a repge of. spgmes( m 1
H, 7.65

(vbs, 15 1 "W}lé_?ezﬁz %atlo %rjnosﬁ)aaixg%i%se W N_éon;!vlth 2 5B1ub t8PmfdHon ofj_c%mpounc?

1- [(~425(5(§Jah9§ Q(B’%M\ﬂDMSb wob/pwmm UP%@mnswqﬁ@:nxixﬁe@&ﬁul(é .z35,P8, 34 n- 3-
vl prop | ~) - Nhydr oxyf or mam de 20 To a sof ution of

1-N-[ 2-( hydﬂol@,ﬂaﬁ#@ 489 720 322Q/mmd) thy bbobdtsam]dsu*l‘bmigch]ﬁom o prpropnate vessel
e or mod” Mg dofihebine P Gectifisefbiging &Ww&"&%@m& anflhe B958E 7

The m xt ur i ngxte'ciigftgt@d%\h th #0Bhifrile ¢ iﬁﬂﬂ%q nE&@ftratiBn))’ After fn@%tida@ was

neutrali se turated aqueous pef ore extriacting the sol ution

wi th Et OAc theplasmalireteiranoe seelimenteglcbyi cestrifipationl andotie susyrmdvait Haetiom i

evaporated in vacuo. The residue was stirred in MeOH at roomtenperature
for 30 evaporated to dryness using a Savant speed vac. The sediment is reconstituted in assay buffer

..-

and subsequently analysed for compound content using the synthetic substrate assay. Briefly,

a compound concentration-response curve is constructed for the compound undergoing
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bis-fornyl. The residue was crystallised fromEtOH to afford a white solid
(0.898g). mp. 130-140C. 'H NWR (DVBO 100C) : 9.50 (br s, 1H), 8.43 (d,
1H), 8.39 Gisleonddds. 8.15 (d, 1H), 8.13 (br s, 1H), 7.74 (ddpchidheost0 (m
1H, 7.27 (m 1 H, 6.83 (d, 1H, S.12 (m 1H), 4.32 (br s, 5 1H), 3.42 (m
3H), 3.16 (m 3H), 2.68-2.54 (m 2H), 2266-1.93 (m 4H), 1.76 (m 2H); M
(ES+): 469.2 (M'-1~, 491.1 (IvlNa~;, EA: calculated for CzHz5CI MdGsS: C
51.22, H gvahlatich. Bedd diliMidnsof %o reCorfbtifided prasmal extfachlar® dssedded ftQictity and55, N
11.90, S 6.75. The starting material was prepared as follows i) NaH (2.88g,
66rmol1, 55 amapbeiiompound prasentan thei drigingh plasma sample iscaltuiataimsingghe 20001 )

under Argon. xture of 2, 5- dichloro i he 87 60 and 4
nydr oxyp! SR HonERDRE cifke g ilodeamptsals o i PRRIESOTRE P uas added (o
t he NaH suspensi on dropw se, over a period of 30 mnutes. After conplete

addition the reaction is heated to 82C for 48 hrs, maintaining the Argon
bl ankef. Theivocmsdssmentwvas sl ow y quenched with water before renoving nost

of the THE, Extracte he aqueous with DCM (x3). The 15 organic | ayers were
dried wtiﬁk@%ﬁ&&%&ated in vacuo to afford 2-(4-piperidinyloxy)
5-chl di

5 37 ‘(’{jop?/rH') : ”?1)§§lzxﬁ‘tg ﬁhﬁ{g&:ﬂ@%ﬁ}ﬁf&gﬂg&@h 5%&% bz\é&m::a lEhl@%@E J%@%ed

2.53 (m Zirhhe rdt. Briefiy) grBtrbs ofim#16 Wistar Alderley Pk (ABSTats (8032 Bg) M@osel Rith
(MNa~ ii) To a solution 2- Fﬂxl)lperldlnlox) - 5- chloropyrldln 12.9 g,
icle

0. 06 m)l) campomdy([q rats) QQ@ugv cﬂ@.ms)rbmt)xe iawraplyatqrqsm @gomo (pe0.0.400 ni)
t 0C d A dded et | £ h ., 0.067
o ) 1 g Reienee Brh) ¢ Sihe R ot NaRbRLes Rl o safseionis 4 od
for 20 hoq{sﬁxg%nééﬂ&ﬁ@léx?@ﬂ@@gtaﬂﬂ Sled-BtlfavxﬁntH@ ws?er%%x@ cl.a%éeiﬂto M nfts of Soﬁlum

di chl or onet hane (250 en washed wat er (x3) then brine.

organic | &té@dit%x/fﬂﬂél@odjrBﬁdd%ﬁEleN&%%ﬂxe&@%l)eﬁ@Mrcﬁi165' andcen@lied at800 eshdue
was triturated and washed with 25 diethylether to give

2- ( N- met hdne Qminoat vi° C 4ng theararekisted phaspias frﬁwhatoﬂ@"@fqrdubseql(enlassay offthais a

s s b bt st bt £
2 (N- gg hgtﬁge‘ge%gﬂ??ﬁ%fpe%%érgﬁé %/Eﬁ‘)add?d]@é E&I or op atk ?%Uév el péa t%'QFI%I )

was 30 t akerofhegaginkediehablodtls thddaidal to Hé‘dlﬁﬁ/dl“\hﬁﬁﬂ atnBQlﬁb plee!ieRclisated RE

before the addition of Li(TMSA) (13.8 mMl of a 1.0Msolution in THF, 13.8
mol ), . Tifeminiat 877G (wanidiSed incabater). LPS(25d; figd cmmatramnéﬁug/mllslsladd‘tdotn of

gbgghﬁcgbﬂgg‘%@osﬁ?ﬁ?@ %gé?%g%ia fqz;) f?Fgrtt%mj g hours EOntrcﬂ weTls arellgcubateéidwth

mi xture 3 7 Bglear i @D60y1 of thel 29,
KLU e VBt kg inalors! $bire Il RIS Fo U o0y i gt e 2

was  al20oweshpemataats meckramferred to tadpedibilate and fioaemats20%foe subweguenagnatysissof
anmoni um chl ori de and ext acted with ethyl acetate. The organic |ayers were
washed wi t Reentraqn Ry Adried over Na2S04. Purification of the residue
on silica (eluant : gradient, DCM - 2% MeOHI DCM ) afforded 2-{N[E/ Z-4(3
pyridyl)-but-1enyl] sulfonyl}4 pi peri di nyl oxy) -5-chloropyridine as a

yeI | ow oi | (2. ODgh analytif\bRiddiddied sofivafibcal ¢ilatétfor edchTdmfpounditihse: 8. 19 (m

7.82 (m 7.64 (m 1H), 7.30 (m 1 6.85 (m 1 88-6.27 (m
2H EZ i sé?fé?fé)ﬂhlbglwf('l(NFQﬁ)_,NR g;ng[é optepls 2 oMean Qrel;zl%ed) X 100 (
25 Mean TNFa (Controls)

Test as an anti-arthritic agent

Activity of a compound as an anti-arthritic is tested in the collagen-induced arthritis
(CIA) as cefined by D. E. Trentham ez al., (1977) J. Exp. Med. 146,:857. In this model acid
soluble native type Il collagen causes polyarthritis in rats when administered in Freunds

30  incomplete adjuvant. Similar conditions can be used to induce arthritis in mice and primates.



(m SH), 2.61 (m 1H), 1.8S (m 2H), 1.70 {m 2H): M5 (ES+): 408.1 ¢NHcB 2003
430.2 (IVINa~. iv) To a solution of 2-{N[E/ Z-4(3-pyridyl)-but-1 enyl]

sul fonyl } 4-piperidinyloxy) -5 chloropyridine(2.09 g, 5.1 mol) in THF (20
m) was askea/izyd oxyl amine (3.4 nl, 50 aqueous sol ution). PCHEBAYERBUr e was
stirred for 18 hours. The sol vent was e%_?por ated. The residue was di ssol ved
in Et OAc and washed with water (x4). TR® organic |ayer was dried on Na2S04
and evaporated in vacuo to give 2-(4-piperidinyloxy) -5-chloropyridine
1-N-[2  IXest as an anti-cancer agent

(hydr oxyam no) 4 2-.(.3- pyri di nyl ).but anesul f onyl ] - 4- 5-chl oro-2: pyri di nyl ) pi p
eridine (730 nﬁ‘fmg'%f-g “&RS?\{JE )a_sag_agé-cglgﬁer%g#}mgy aisaﬁi?gi‘ﬁ?‘,‘?“"@yi% (d, 1H),
7.78 (dddeskibed if- 163 Kidler %@78) Miethdds (1P CarcelResearth 493691439, dding for exhnipld d. 1
H, 5. 70 (s, 1 H, 5. 08 (m 1 H, 3.35(m 3 H), 3.16-%.00(br m
4H), 2. 8theXB Bicelldiner(desetided ib B Fibner e2 ., Abst@dt 283 p73HOth NCEEQRAC 2H) ; M5

(ES+): 441.2 (MH)) 463.2_ ( +) i ng an anal ogous procedure to that
descr?beﬁmﬁ"é’k@ﬂﬁglﬁt Jam, Juge, 46 - Lgci%isﬁeri dine was reacted with the -
appropriate a vde. i Iy S I d = s ~=0to
Lo R o5 A ERERRR Ry bERERERA 0 o ik BEy HE bl Biatbits. 0

1466. 99468PhCH2CH2H3, 4- di chl oro hen 1501. 43501PhCH2CH2H4- chl oro hen

1466. 99468PhCH2CH2H5- chl oro-2- 'd 1467. 98468PhCH2CH2H6- chl oro-4- 'm din
1468. 964EXAMPLES £ B 2003 WD 001 12478 PCT/ GB99/ 02801 -52 Meth 1Meth

| 5- chl Or% %_m 'l911391. 88392PhCH2CH2H2- 'd 1433.534343- 'd | H5-chloro-2- 'd
1440. 914475+ 1CH2CH2H5-chl oro-2- 'd 1468. 964b92-'d |1 CH2 H2 CH5-chl oro- 2-

'd 1468. QGm-meRh@H&QG}&yaHiﬁol)giﬂ_pgegglama'nelsukongg!-4ﬂ- 97_ _ 484 The
follow ng aryl -4-0-piperidines have been described previously: .
Pi peri di r&mmmﬂnfmzmggnoxy)-(gcl )) CAS (97840-40-9) 5 Piperidine,
4- (4-chl orophenoxy) - (9Cl), CAS (97839-99-1) Pyridine,
2- (4-pi peridinyl oxy)-(9Cl), CAS ( 127806-46-6) Pi peridine,
4- (3, 4-di chl orophenoxy) - (9C1) ‘v‘\i syn;.hgsi sgd i he follow ng alternative
/‘ a
s Yadd

route:1 ) To a stirred sol utipen fr OXMpgPLer i (3.5 g, 0.03 5 not) in
dry nmethanol (50 m) at 0C, wa ed\d/ " botyrSrcarbonate (9.2 nml , 0.042

»ol) in dry methanol (50 mi), dropwi se. 10 H}NFPngture was stirred for 20
Y}, )hours at room tenperature. The nethanol was™tenpv
»solution was taken into EtzO then washed withQMcitric acid (x3) and

U wat )., T i 1 ith Et20 which
¥ vas dri ed vi t nENASOBHOTRE B PP R RS SRS BRMIBRIAR ' 0 S0 ost due
. on sii3 cafldepbpiRiyl)pip&razifé 38, mEX0\89 maldlp iV (O@) indefofmicded (2 ml) was

edand the ' , remaining

N- BOC- 4- hydr oxypl peridine as a yellow oil (6.49). '"HNWR 4 15 (DVEO : 4.05
(m 2H), @ldedapreformaemixpurgpf formioaciq (3 mhiand agetig gnhydyide (9.5 ml). The mixtursyy) |

oot o WheBeeS e ool ol ol bbbt
(3.689, Ooflibfie [k 5 ril)tas addedi /Al eRu R ARAN vicho e restie Masitalken ih CHICK -t ol uene

(75 M) [with triolecular sieves, at 0C and under Argon] was added di et hyl

azodi car bosthheal €6 i, $21)dnd siliza (b g ves added, This oixire was stireedniox 4 § heurgakhe )
ti for 1.9 C.. Filter. | yt i d th |

et or & vi Slseotitessd off it fnsei SHG RS | Selfshalle Hrid RREFE A Rt 8F T g

suspensi oglicalgee(ehidnt T U1 R TEE D84) 1 dite tAMkiBEl b bunBRORiEMDrangdlsbidl Wi th

NazS04 and evaporated in vacuo. Purification of the residue on silica
(-el uant : (2209g&60A6).i sohexane ) af forded N-Boc- Pi peri dine,

Y L RGN St i B RS,
3.15 , : 0- . 346. 3
5 7 S8 6 5 e SRS 10088 s, S

a sti 2§ ed MSO(EST): 08 NMVIT),p30eMNa YeE A deal Grlatedifor b oDhOSHG $6.00.(1)5.44, N6 g,

- epoatoa 19t it ouad o S HEE K WA BE O 7' 1 FE R 2005 0

001 12478 -53 ngg@ﬁ%%%m?&g:gg ioBALdr at ed aqueous NaHOO3 (x3),
and e

dried with Naz vaporated I'n vacuo to afforded piperidine,

4- (3, 4-di chl or §pTenssintion 9€1)(4fluohoghenydipipedazinel(33g) 194 himhiNRAnd Phisdihe (17.5 54
d, 1 , .35 (d.. 1 7. 04 (dd, 1 , 4.70 . 3 2H), 3

_( 09 ( mH) 2 ) mzi_qogxctd,qfontgthane (200 m(l) at 0°C \bgs added metgxmes&lfo%f ch?onde](Z(S m , ?.Sl_i'%)

30  mmol) dropwise. The mixture was stirred for 3 hours at room temperature. The mixture was



2H), .1.80 (m 2H): M5 (ES+): 2.26.3 (M4') 5 Piperidine, 21FEB 2009
4- (3, 4-di chl or ophenoxy) - (9Cl1) was then taken through steps ii-iv as

descri bed above. Exanple 15

1- Mesyl - 4- WO epet#m8xycar bonyl - 2- pyri dyl ) pi perazi ne 10 1- Mes\GH/@BI9A28He
hydrochl ori de (4.24g) was added to a sol,ytion of nethyl 6 chloronicotinate
(1.7g) and N, N-dii sopropyl et hyl ami ne (6.°3rml) in di nethyl acet anmi de (20ml)
and the m xture was heated at 120C for 2 hours. The m xture was allowed to

cool to awsshedtwithwater and exdragied with dieloromethane (2 x Hml) c Ehe\argapic (@@rmyereo

precipitage i L d ol | ect ed filtratio nd.dried at
B0°C for aeRuliRMBSOLEY Sy uhvaE3. Gk /eSle Vas Biudied B4 bR inn

mesyl - 4- ( BPoeYgve RonfthordpRetiyi) i mdli hylfhidefazitrd39 3 Whitd

(0. DNEQ) TP Ao iy ethag e i fected 3SR S 3 gy
1 H), 8. OUHNMR (GBCL)B760 ((i2H)L 1690 ¢, 2EB0D4Q b14H), BED i, 4H)2083 (OED.
procedéjre 1- mesyl pi perazi ne hydrochl oride, CAS( 161357-89-7), 20 was
reacted with the appropriate chloropyridine to give the foll ow ng .
conpounds. O Rii) NFo a s@ufisdSofQIRA{ES 2nmol ; prepared by slow addition of n-butyl lithium (3.5
(Mt1).6-d -2-pyridyl 2752765-C - 2- pyri dyl 2752765- CF3- Z-é)Oyr [ dgl 3093103-d -5-C
F3- 2- pyri &M 82mmol, 2.5 M in hexane) to a solution of diisopropylamine (860 mg, 8.5 mmol) in dry

- 3445- CN\- i Ayl - Ghoe?- b Sl . 7 - j 3201 322 21 F

E B 2003 {zﬁ%y @oﬂ?fﬁ%eﬁ %é@%%&ﬁgﬁﬁﬂ@?ﬁp z‘f'§1‘§)’¥ht-‘%s‘,‘§‘| pi per azi>ne

PCT/ GB991 ¢m@thndsulfouyl)pigeraine41 ¢-, 3l &hmaoD iy THFI(25 1 dréRwid€l) The mixture was

1- mesyl pi perazi ne hydrochl oride (55. 7gg .and triethylamne ( 116ndl) in

et hand® ( Stoed at W&%giqm Irhayid and a selfitiencot diethyehloroplosplate &6 7ong s 3.87hamal) it ur e
th [ d,.at t f 12 . Jh id, [ d>5

Separ at ed THEE 0 a5 0. 0PS PR B FuRTedrL . o and hezaldshi 638 son,

160ml) thep v bl ngh&§ MI—lﬂeU}?ﬂ) v((zi]sgb.lgﬁﬂa TheAixtdre e deBiyBivifined to ro

1-(6-chl oropyrimdin-4-yl)-4- ‘mesyl pi perazine as a creamsolid ?%11 9g). np
200- 202C mvRpéramrONBGtirred f@8] § lqurg Hhe nBxtii: Wan washd with 8@ueons amijoniutn 04 (s,
iH, 8.38 AH) mz 277. 3 1), Usi ng, an anal ogqu rocedure.
1 syl pi SEIRsER RS RS LY ph etk e TR Gt rers RESTER AR R (R e
;':*ggpr{) oRs | alafid fag_kﬁgog}émg% 'P%ﬁtigitiﬁmmﬁﬁd%ﬂ&% (é10ar8 YRhidiEmE@hA ) WiiBRied
o e (e
Acetic antHNVER(GRSRY)T e HDCTAHIRCHT, § Fdms Fboden AFD76ALNE, Hhd=
sol ution S {4 t erature for 30 mnutes. A solution of
" 1-(6-chl o\r@p‘i/r%?%édjl'fn(nﬁq‘Wﬁle?rﬁ]?&%dr oxyam no) - 4- phenyi but yl ] sul phonyl }
pi perazine ( 17.2g) in tetrahydrofuran (85ml) was 21 F E B 2003 WO

Q0112478 PCT/ GB99/ 02801 -55 added in portions, to the above solution at 27
' C oveR025 ni nutidiy Torhgolginnafil d-fluesophenyl)-ddtrans-f-surenesaifpeylpiperazine629 mgur .

gum v i 5 oS VoTeE e SR e o R 7 o) oo Bl
fn a; ?L?te e((jpxﬁl_%')ﬂﬂ@m‘#?s%ﬁﬂb&mrhﬁ HoRBEThE HIRAPHE Sevapbrdicd OThe RSBHE wad BRsdI& in
dichloromethane and washed with water. The organic layer was dried on MgSO; to give 1-[2-
(hydroxyamino)-2-phenylethanesulfonyl]-4-(4-fluorophenyl)piperazine (730 mg).
25 'HNMR (CDCk): 7.4-7.1 (m, SH), 6.97 (m, 2H), 6.87 (m, 2H), 5.95 (s br, 1H), 4.74 (s, 1H),
4.60 (dd, 1H, J=4 Hz, I'= 8.8 Hz), 3.56 (dd, 1H, J= 8.8 Hz, J'= 14.3 Hz), 3.40 (m, 4H), 3.19

(dd, 1H, J= 4 Hz, ’= 14.3 Hz), 3.12 (m, 4H).

-

30



5 stisrred at roomtenperature for 16 hours. The ethyl acetate Iaye“vga%B 2003
separ ated, washed with saturated brine (100m), dried (NazZSGa), and
evaporated to dryness. The residual foamwas dissolved in ethanol, a solid
separ at ed WalooriR478ni xt ure was stirred for 2 days. The sol i PGEABIOR$MCt ed
by filtration, slurry washed with di ethz# ether ( 100nml), and dried to give
N[ 1-¢( { [4(6 chl oropyri m di n-4-yl) pi péfazi no] sul phonyl }

met hyl ) - 3- phenyl propyl ] - N- hydr oxyf ormam de 10 as a col ourl ess solid
(12. 89) . &BﬂﬁS?C Found C, 50.29, H 5.29, d, 7.82, N, 15.31, and S,

6.82 % 9 NSRS r s 5.33, d, 7.81, N, 15.43, and
S, 7.06 SRR ‘&%‘QER)@“% §R‘}°%"i gg‘(a%e&' 2.03(m 1 H, 2. 57 (m 1
H, 2.65 (m 1 , 3.20 (dd, 1 H), 3.26 (t, 4H), 3.48 (dd, 1 H, 3 .74 (t,
4H), 4. 3 (v br | H, 6.90 (s, 1 H, 7.19 (m 3 H), 7.27 15 (m 2H), 8.1
(br, 1H), 8.38 (s, 1H) Coapout 1H); mz 454.2 (M+l). Pa@a -~/ 0 0~ "' o0 ,s
N C ~ NJ NON Acetic anhydride (31.5ml) was added diréectly to fornic acid
( 126nl). The sol ution was stlbred alpproom tenperature for 30 mnutes.- A

solution of 1- {FZ@N g hyd oxyam no) pr opyI ] sul phonyl

}-4-(6-chl oropyri N_d¢n- bp azine (29.5g) in tetrahydrofuran (
150m) and formc acid (25m), agded in portions to the above solution
at 25 C over 25 nminutes. The sHiDut‘lTpn was stiMSdESE: 43oMH M8 at ure for 1
hour. The sol ution was evaporated Qwat er - bat hg\gggﬁer ature 30C) and the

resi dual gum was dissolved in ethyl acetate ( Thi s sol ution was
treated with satur d a ousp sodj hydr ogen car bonate sol ution (2x250ml)
and the mxturepﬁ.@&ig' d 25 room tenperature for 16 hours. The
et hyl acetate |aye s ‘separ ghey; Washed with saturated brine ( 100nd),
dried (NazSCa), and evaporated tN_dmHyness. s di ssol ved
i n methanol (70mL) and the soF®i was sti rr&@@‘?ﬂ%@bﬁm he sol ution
was evaporated to dryness (water-Kath t enper atNNg)30 C). The residual foam
was stirred in et hanol (250m), r29 FEB 2003 WO 00/ 12478 -56

PCT/ GB99/ 02801 sol ;e\ sepatat@d a m xture was stirred for 18 hours.
.The solid was c§ sth byN . slurry washed with diethyl ether
(100ml) and dried to give © e

N[Z (benzyl oxy) - 1- ({[ 4- (6ctaNopdh i mi di n- 4- yMSAESY: 476 4ME ul SRorfP8) et hy! )

-8t hyl ] - N-hydr oxyf or mami de (25.5¢. np 118-120 aFo fgl C, 48.35 H 5.09,
'Cl, 7.26, N, 14.73, and S, 6.78 % C, 9Hzad Ns requi res C, 48.56, H,

, 5.15 O, 7.s4, N 90,a0d %) 6,82 % NWVR (d6-DVBO 373 K): 3.23 (dd,
"IH), 3.30 (t, 4%@& dd,N+ (dd, 1H), 3.67 (dd, IH, 3.72 (t,
4H), 4.50 (s, 2H), %50 1HO (m SH, 815 (br, 1H, 8.38 (s, 1H),

9.48 (br, IH; mz 470.2 (M+|)Hgl, oM O, SMEESI)MZ;Z(MNN)G Aceti c
anhydride (0.8nl) was added di tlgto formic acid (3.2ml). The solution
was :. stirred at roomtenperature Yor 30 m nutes. A solution of

1- (S-chloro-2-pyridyi)-4-{[2-(hydroxyam no)-4 15

phenyl but yl ] sul phonyl } pi perazine (0.72g) in tetrahydrofuran (5ml) was added
to the above solution at roomtenperature. The solution was stirred at room
t enper gtur&j@glea days. The solution was evaporated (water-bath tenperature
40C). The residue was d| ssol ved |n 5% et hanol |n di chI or omet hane. Silica
(Sg Merck Nde &rfit8doras p)pipgrazing de stirred for 21
hours, and evaporat ed to 20 dryness The mat eri al (pre adsorbed on the

sili ca) was purified by chromatography on silica (B and Elut 1 Qg), using
0- 3% nmet hanol in dichl or onet hane=as e nt oto gl\Ha N[ 1-( { [4-{5

chl or o- 2- pyri dyl) pi perazi nofs @o
nmet hyl ) - 3- phenyl propyl] N-hydr orma.m/de mor%e foam (0.17g). NWR

(d6-DMs O 3 73 K) : 92m ,204(m1H) 2.55(m 1 H, 2.64 (m
I l;;) 5 (2\5, gr, 29 d(ajs@%thp of ltlda 4 @nqe&hoxybenzyloxy)-N 4 6-tr1me|_t|)noxy3benzy?)-3 [lg '@t 4,

10  fluorophenyl)piperazine-1-sulfonyl]propionamide (125 mg, 0.19 mmol) in dichloromethane (2

ml) was added triethylsilane (66 pl, 0.42 mmol) and trifluoroacetic acid (150 pl). The mixture

was stirred at room temperature for 4 hours. The solvents were evaporated in vacuo. The



7.174{(m 3 H, 7.27 (m 2H, 7. 57 (dd, 1 H, 810 (s, 1 H, 8 .101F"HKB 20
H, 9. 5(s, 1 H; mz 453.3 (MH). 2 1 F EB 2003 WO 00112478 -57
Exanple 17 ,H 5 PCT/@99/02801 ti To formc acid (31.5ml) at O0C was added
acetic anty@OMi7§ 7. 9nll). After 20 minutes this was added PETGRI/02801

hydr oxyl am ne (6.10g) dissolved in THF 630mL) and formc acid (40nl) and
the resulting solution stirred overnight at room tenperature. The sol vent
was renoved under reduced pressure and the residue dissolved in DCM
(500m) , wsiduewanpurified dy ghromagosraphyoen siinat(eluants slichieromethane. dhen(q2ivd acerate,

dried and T h | ved DCM ( 10mi
ot scigo. 1 ARR SR -8 Y0RDPOI8 s AR R Bl BRabSth i £ ooy 10
5. 60 K | 10. 2
Ebr sg) 13)}; Ms@aecaeﬁ;duoby] 1 I@(m,atm Ma’% (iInG% é.rifjss (%{W?tg 1%
IH) 8. 3 1m7m)m(138(1)1332(w*)735@1(m§m 1 H) : 7 6 (dd, 1 H; 7.4 (dd,

d m 1 *» 15 4.1-3.6 (m 2H);
(rﬁ 4H) ( '}Eekgt?ﬁtm&ﬁ‘ftfﬂm%% °bHé8F%éF @BPwt HZOCT)NSO4S: C, 48.0: |(4 4. ;D

) % NHzé%)m@si*g“%m R Pipriopidre iid £20,8,165 o T fearf e 1 R s, {17

OH O O ~ Watdr G0ml)at 0 Owas @:a@terd vt gddedity ch}orhetb&faxblmor(&i;sdafw)

[ Tetrahedron Letters 1994, 1011 h‘vvas di ssolved in DCM (500nl) and

3- pyri di né®a¢ b&lal)dféﬁwélopnﬂad)é@yllqﬂa eSqlysatsiware evaparased imrvagen; deluene 2 1

FEB 2003 13.6 Af t
Wy BRLA 0 B RO B i mamne st gyt g 12 09) A e

2 days st ure nore me eS| . 6g) was

addedl@nd‘HMI(Dmswa-69®70 (ueH, o1 261{,4.’)@50@{ 281, g2y HA)he M xt ure was then
filtered, the sol vent evaporated and the residue triturated with di et hyl

ether to give thé phwiwaef l(-’swcmgban@ré-cme\%dlwds& 8 &, 28pmoalYia-thizse chidkiie

506 (s, 1140 nband EYF 8 ghob v e s oofyepinkgive fof T hotirh R*Hamxé‘ﬂﬁdwai :
(dd, 1H); h@at@d ﬂtdﬂb°C -H‘r‘)l holxr T l(essol\;’elﬁ')s wére év%%ratgtl")tolulné\ﬁés ad¥idll and e gﬁﬁaté%

Step B OH O OSy Cl (2) Th
sul f onami deva(cmdldiggg cmds3di1mmuwfedylpmp‘ﬁlﬁﬂ Qlﬁﬁﬁicﬂ()\n\&l&qbuutyol"él%t 9.58 hC 10 15

N

di ssolved in Ty 13, $5MHidn Hpﬁcﬁgﬁﬁglfod?ﬁﬁ@(blaﬁdtcﬂl%nﬁggﬂ%rrgﬁulr8’3 RloPWo45C.

The resulting solution was stirred f rs at - en it wds quenched
by the adgutity)andsiisbpioppleth§lamirie) (7amd) it dechkyomethsnd Eyrel) aexidEotaaddded o et hyl
acetate (3x500rrfL‘) The conbined organic |ayers were dpifd and eva Eor ated to

gi ve a yeispistionel Ocflimptherybepz! N—?W%mhew@\ndrwwr&cet £604 me; &8

i eit b omaph ARDRI B (o031 EORED R ATOAEIRNS b dhoilscblcP
289 ?21) C}bd&C)\ﬁeNﬁnIﬁD@lsi’a sbk&lcﬁx df9~(41ﬂdd)"¢plﬂenﬁl);§xﬁeraﬂlnﬂ3308n§, 1(88, mﬁnol‘))a.nd7 8
0% (0.1 dsopapeamite (320 1, 3.83 gimpl}in Gichloropetbane (S ful wasgdded Yo the( ag. ' 1

07 3,5 Gl BBy R s o i e

solution was partitioned between dichloromethane and IN hydrochloric acid. The organic

layers were washed with brine and dried over MgSO,. Chromatography of the residue on

25  silica gel (eluant : ethyl acetate - petroleum ether: gradient from 50/50 to 80/20) gave N-(2,4-
dimethoxybenzyloxy)-N-(2,4,6-trimethoxybenzyl)-3-[4-(4-fluorophenyl)piperazine-1-
sulfonyl]propionamide (260 mg).
MS (EI): 661 (M")

-

30



.5 (+), 10 15 20 Q- Z A~Y~ | 'R2 RL Mp LowMp H hM+H B AY QR 1 21 FEB 200
Z4034- PhCH2Pi eri di nvl SO2CH2PhRH3574- HCOOPi  eri di nvl S02CH2PhRHPhNCOPI

eti di nvl SO2H2 CPhRH12813l 412t - But vl NCOPi peri di nvl SO2_ CH2PhRH

PCTI GB99/ o2B@1124789 OH o ~ 1 NU O 0 o a ~ ~N N . D C2) (3ICIeBY/B8P,ti on
of hydroxylam ne 2 ( 14.90g,) in ethano), (300nl) was added water (220nl)
foll owed by O benryl hydroxyl am ne hydr@thl oride (13.91 g) and sodi um

bi carbonate (6.95g). Heating gave a solution which was stirred overni ght at
80C. The Exammled was renoved under reduced pressure and the residue

separ at eq, betweer er aC.et ate (500m) . The aqueous

| ayer wa it =t 5 eF t he conbi ned organic

| ayers were dried and evaporated to give a resi due which was triturated
wi t h di chl oronet hane (100nml) to give 3 (6.10g) as a white solid. The nother
| i quor was purified by flash um chr omat ogr aphy eluting with ethyl
acetate foll owed by dichlor ane /[ methanol (96.4) to give further 3
(0.85g). Mt 170-173C. NWR cl/"S'\G (,Q 1H); H8 5 (d 1H) 8.1 (d, -1H);
7.8 (d, 1H); 7.6 (dd, Il-~; 7.6 9 (d, 1 H; 6.1
(br s, 1 H,; 4.3 (br s, 1H)37 06 323 1(m4H)

Exant ~te 18 The foll ow ng conpounds vvere made Using the rret hod outlined in
Exanplse 7 2 Y/ .
PCT] 309102801 TavnE I3 BRI %@é&%ﬁﬁﬁ@%ﬁ nsrtplpgne and
eridi nvl %Rﬁbﬁxﬂbnﬂfbbﬁ:h@ﬂdﬂ&ﬂie&h&&ﬁmoum the titk mxﬂ;ﬁﬂﬂd:HZPhRHBQO

PhPI PS02GHZPh RHA2Q 4- Me0- PhPl PSO2CHPPhRHA35 4- NO2- PhPl PS02CH2PhRH404
4- CH3- PhPFRSMRAIIAR R 16 4 CEGOGRP) Fashing FPn fdd 48 2D0kE8 ERABsa 7RI 24

g_ &Fgﬂgiﬁpﬁg&zg&ﬁ’ %%Pﬁg,lifgﬁpgm+ - C - PhPI PS02CH2PhRH420

3, 4-di - O - PhPI PSO02CH2PhRH4384- O - PhCH2PI PS02CH2PhRH4524- Cl - PhCOPI PS02CH2PhR
HA724- F- PhS02PI PSO02CH2PhRH4365- NO2- 2-

' dvl WOPSWMBZPhCHZ(DPI PS02CH2PhRH5042- Na
ht hv1S02P. PSZCH PhRY _ hR

1Pl PSO2CH2PhRHAG63- Ph PhPI PSOZCHZPhRH4584 CF3

:. PhPI PS02CH2PhRH4674- Cl - PhNCOPI PS02CH2PhRH4402- Na ht hvl PI PSO02CH2PhRH356n- Pr o
vl Pl PS02CH2PhRH4484- Pi

ronvl - CH2- Pl PS02CH2PhRH4604- t - Hut v1- PACH2- Pl PS
. eridinvl SO2CH2PhRH3914- Pvri d
| Pl PSO2CH2PhRH4844" - F- 4- PhRh @- PP
- 0XOPI PS02CH2PhRH4495- C02Me- PY-i-dvl PARSO2ClgPh
ridi nvl SO2CH23, 4- di - O - PhRH5355- Cl - 2- Pvri d 1NCO
eri di nvl SO2CH23, 4- di - O - PARH5344- O - PhNCOPi

ri di nYl SO2CH23, 4- di - O - PhRHS00PhNCOPI  eri di n t SO2CH23, 4-di -C -PhRH * = M H

r R2 g5 hydrogefy a solution of N-(2,4-dimethoxybenzyloxy)-3-[4-(4-fluorophenyl)piperazine-1-

2PhRH55604394- Cl - PhOPi

H
NQ.PhPI PS02CH2PhRH4044- Ph3
019 ri dvl NCOPi

sulfonyl]-2-isobutylpropionamide (220 mg) in dichloromethane (4 ml) was added
trifluoroacetic acid (200 ul) and triethylsilane (145 pl). The mixture was stirred at room
temperature for 15 minutes, evaporated in vacuo and the residue was purified on silica gel
(eluant: dichloromethane-ether-methanol (80:20:0.5) to dichloromethane-methanol (80:20) to
20  give the title compound (88 mg, 56 %).
'H NMR (DMSO d-6): 10.72 (s, 1H), 7.08 (m, 2H), 6.99 (m, 2H), 3.37 (dd, 1H, J=
8.4 Hz, I'= 14.3 Hz), 3.27 (m, 4H), 3.15 (m, 4H), 3.00 (dd, 1H, J=4 Hz, J'= 14.3 Hz), 2.62
(m, 1H), 1.6-1.2 (m, 3H), 0.89 (d, 3H, J = 6.6 Hz), 0.85 (d, 3H, J= 6.6 Hz); MS (ESI): 388
(MH"), 410 (MN2").

25 The starting material was obtained as follows:
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PcricB99/ozoi -61 The starting material was prepared as follows: 5 10 15
The addition of hydroxylam ne to

1-tr aps- ( 3WOt0pfi2478sul phonyl - pi peri di ne- 4- (Nphenyl car boxani &EY/GHI/0R5H
subsequent fornylation of the product wazfcarrled out as described in
Exanple 7. Dinethyl formam de (2 drops) S added to a suspenS|on of
1-traps-ji- . styrenesul phonyl - ferldlne 4-carboxylic acid (O. 75 and

(r)]xal yl chl ori did A splptiomef)3-peetyithion? dsobutyinepieni¢ ;qd)[omm@rhy a@tald @dolfor 2
gggéfﬁregn&ééﬁ%ﬁé%%a q%‘acaximﬁu@%aaﬁ abal e S ymoel beg hrorwﬂe?t?%é%ﬁuﬁ | N
(0.23 nl) and)ddtnﬁll etWan@ngb ( “r)?ﬁ@mg J%S@dip%rg‘g)hw Sgat%g?g?ure was

stirred fmnpzﬁmlimu'rhe m%nmwemsimﬂawd irhvagdud Ulte résidue s pahitioned betovetn

wat er, aqueous satur at ed sodi um bi carbonate solution and water. and _dri ed.
Removal of vlwée@éﬂ i % sadiumibigarhgpate. The prgapigdayer waowdshed with brine and dried

P 0Er1 0 i OLPHEAANN A ) Bkt OFELAPfECT be0 above

=

——

there wer

1- tr aps- ~@ichloysiéathsne-ahee!1 d%'bb DE—aﬂet [Bi62gdputifsroftbnare (8.5@y\ N 438

. 437(M1) O N\ G~ \ SW RF% ﬁy 239 440(M€’?§§bl |XG?)‘\ soz\ N |
/ N N 473M&EN) 13)7 MBal). a ¢l ~ ~ soz\ NC' v N472 471(M1) o | / ci 2

2003 8 99/ 02 I of hyl, . .
p7)| EerEl gl ne- 4- X\%goi?&'l & fP%“zé!gg %’Fyép%?'g‘ﬂ %gdn%@)e[t“g%b et %nol
(6 mjg Wagcxar(?ﬁﬁxﬂd- eom@h(@am%@oe %k véﬂctsﬂ%wgai@ou%@.hluha@(bréﬁm,fmomen?ew

Na4l Tj the mxture Stirred for 3 hours, evaporated to smal1l vol une and
aci di fi edat «/8pE] 59 wil}.rAfthrichioeing Matiyl(mbedq IthHsoiveatsmh eviperated it vasodbtgivened

was extracted with_e (2 he et hyl acetate extracts
wer e wash&HARPERZRAA: %O%&i% ?%ﬁﬂb‘égl %laéfc‘ f’é“‘@?yness to give

1-traps-j q.mgﬂonyl pi peri di ne- 4 carboxylic acid, 2.64 g. A

sol ution g} Q’Ill}uyi pl peri di ne- 4-carboxylate (3.0 nL) and tri ethylamne (2.7
mL) in dichl or diijed kalogor oflifenayl)3 -steroadfbag-2Hsoputyipeopianate (630 g 2 (mmel),blat h)

solution of traps-j3 styrenesulphonyl chl ori de dICh|O pnet hane
( 10 #b). (4fluorabgpsslprperazine|? & Wgs 22omaol )oméan@té‘ffmpﬁ%Q Fan%f‘é‘ﬁfl‘) in

termeraturmdgg?é%hgﬁégess s S AP ERN18HRNONRS o Tfiafi GG hEoiUkatd U1 ©

was evapora resi due was wat er an

extract ed thé dsidae kb pmmbﬁé&be(taxaﬁetnsu)aceﬁﬂmndwm ﬁHﬂ oegdmd lageratvatveashed r act s
wer e vvashed with brine and dried (MyS04) to give eth

-(1-traps vaths Rnecind sluied loueR MBS Qi piffer gvararationy 5@%&9@"5&% theyesidue wos; 15

An al
5 adi ol oSeied B SR ot 8icR g BREl g, BinflonebdBRBEEC 1 0 dive bpnasl
sol ut i2gn @-[ﬁ(&ﬂ@di’éphé’ny?pxﬁéﬂaﬁxhé—qté&&bix&ﬂ}?ﬂ@é‘wb?hﬁgp{é&tﬁ @40 @g)( 2. 79) and

i soni pecotic acid in acetonitrile m) was added 2M sodi um
hydr oxi de MSIEI)rﬂ‘bﬁzé(W)stl rred at anbient tenperature for 1 hour. The

xtracted wi t h ) hioa e beyd bRl piopben SRt ol act s vier o
dried ( Nazlﬁgo{ﬁclpfom in Og& h ﬁZYﬁP&ﬁi‘ﬁﬁ €16 RnHahydrogenated under 40 PSI pressure

1-traps-~ phonyl
for 18 hours in the presence of palladium on charcoal (63 mg, 10 %). The catalyst was

25 removed by filtration and the solvents were removed in vacuo to give 3-[4-(4-
fluoropheny!)piperazine- | -sulfonyl}-2-isobutylpropionic acid (460 mg).
MS (ESI): 373 (MH"), 395 (MNa").
v) To a solution of 3-[4-(4-fluoropheny!)piperazine-1-sulfonyl]-2-isobutylpropionic
acid (230 mg, 0.62 mmol), 2,4-dimethoxybenzylhydroxylamine ™" (124 mg, 0.68 mmol),
30 DMAP (75 mg, 0.62 mmol) in DMF (1 ml) was added N-ethyl-N’-(3-dimethylaminopropyl)-
carbodiimide hydrochloride (152 mg , 0.8 mmol). The mixture was stirred at room

temperature for 2 days. The reaction mixture was poured in water and extracted with ethyl
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pi perd di ne- 4-carboxyl ate (2.67g), mz 364 (M1). Exanple 19 25 The 21 FEB 2003
foll owi ng conpounds were prepared Z A' 'Y~ 1 ' RR Rl PIP = piperazinyl Z =
reverse hydroxanmate group 30 R2 = hydrogen 2 1 F E B 2003 WO 001 12478
PGT/ GB99/ 32§ 9dnz498 MrHBAYQRLZ4- F- PhPI PSO2CH2 i - Pro | RH360 4cirdbiofbRe02CH2

Et h 1RH386 4-F-PhPlI PSO2CH2 siro-c- ent 1RH450.8 4-F- PhPlI PS02CH2

4- NMe2- PhRH4424- F- PhPlI PS02CH2 4- O - PhRH3884- F- PhPlI PS02CH2 t ent - Bu

1RHA424- F- PhPI PSO02CH2 2- O - PhRH4844- F-'PhPlI PSOZCH2

4- Ph- PhRHtefde. Thelurg it fdriivasivashe OWath3o5kktian Bidarbolii€) Urine 26ddried over

3N02- PhRH47S. 94- F- PhPI PS02CH24- CF3- PhRHA7S. 94- F- PhPI PS02CH22- CF3- PhRH3744- F
- PhPI PS0 28 0s PurificatayofithendsidegamGilivs-geb(chant: mae@mm reHerpEadiai2 3- Fu

ismgg gjﬁgm 52&%@,@% %%%H %ﬁ%%loxy) %P 4- §OFF orophegﬁip?#erazine-l-

1RH4064- FDREN bR SUEBIFp o 138, 7171 PEOECTEE"TE I

1RHA66%- F- PhPI| PERARIZEDONS V8- FMRHE Y 4-36- mgi 6188 (m, 2H), 6.4
1RH4024- F- PhPI PSOZCH%Z neo en r1§H533 94- @nglpso }g &m, H)d 6 (m;

" . PhRH4524218), BefS) (ps @03 B8 GHAdDI-B /PR dd,. B JF 9FH\PIJ’P’SUZZJHZ2-3 31 (n,-48); P4 £,

1R - PrOTSICgs P O on i e Febretian JBIpt TG ot 098 (& e

PhRH4- F- PhPI PS02CH23- CF3- PhRH497. 94- F- PhPTPS02CH2  C6F5~ RH r 5
_______ ~21 F E B 2003 WD 00/ 12d78 -s4 Exarrpl e 20 W p prow de
NI\/R dat a, Examplesb f ol | owi ng corrpounds o F~~N-SON-"0NO
)

PCT/ GB99/ ( ) . . 8.4 and 7. 9 (1H s),
7 7 (01 §+]4-(4 repheny n1 ‘ imethylite pgan-d-(x-hydnoxy 2 (1H,
br oad n),,grng4h m, 33(SH m, 31(4H, m, 2.7(2H m, 2.1 (2H, m.
Oa ~ ~ OO (DMSO 9, 8 and 9. ( 1 H broad s), 8 3 and 8.0 (
1H s), 881 (1H d, 7.6 ( 1 H dd), 7.2 (SH m, 6.9 ( 1 H d), 4.7 and
4.1 (1H broad m), 3.b (4H m, 3.4 (1H m, 3.3 ( 1 H m, 3.2 (4H, 10 In),
2.6 (2H, m, 1.6 (4H, m. oC|~~~-N~-s QN ~1 0 (DVBO) 9.6 ( 1 H,
broad S), 84 (1 H m, 83 and7. 9 ,§_|1(1H d), 7.6 (2H,
'm) 7.2 (L H d), 7.1 ( 1Hg @ _d .7Nand .1 ( 1H, broad m,
:36(4H,n),34(1Hrr)gj._ 2~ 2 4HOHY , 2.7 (2H m, 2.0
S(2F, M. O/ ~~ ~~~-N--SNNO, 0

15 To a solution of 4-[4-(4-fluorophenyl)piperazine-1-sulfonylmethyljtetrahydropyran-4-

carboxylic acid (470 mg, 1.21 mmol) in dichloromethane (8 ml) was added oxalyl chloride
(700 mg, 5.6 mmol) and DMF (18 pl). The mixture was heated at 35° C for 1 hour. After
evaporation of the solvents, the crude acid chloride dissolved in dichloromethane (4 ml) was
added to a ice-cooled solution of hydroxylami'ne (440 pl, 50 % aqueous solution) in THF (8
20  ml). The mixture was stirred for 90 minutes ‘at room temperature. After evaporation of the
solvents, the residue was triturated in dichloromethane-ether-methanol (80 : 20 : 5). The
resulting solid was washed with water and ethyl acetate and dried to give the title compound
as white crystals (230 mg, 47 %).
'H NMR (DMSO d-6): 10.56 (s br, 1H), 8.74 (s br, 1H), 7.07 (m, 2H), 6.99 (m, 2H),
25 3.66 (m, 2H), 3.47 (m, 2H), 3.40 (s, 2H), 3.25 (m, 4H), 3.16 (m, 4H) 1.99 (m, 2H), 1.72 (m,
2H); MS (ESI): 402 (MH"), 424 (MNa").
The starting material was prepared as follows:
(i) Thiolacetic acid (760 pl, 10 mml) and tributylphosphine (2.5 mil, 10 mmol) in DMF
(5 ml) was added dropwise to a ice-cooled suspension of sodium hydride (530 mg, 60 % in

30  oil, 13 mmol) in DMF (1.5 ml) under an argon atmosphere. The mixture was stirred at 0° C
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10 carboxyhc acid (490 mg).

4-(acetylthiomethyl)tetrahydropyran-4-( carboxylic acid benzyl ester): MS (ESI): 331
(MNa"); 4-(chlorosulfonylmethyl)tetrahydropyran-4-( carboxylic acid benzyl ester): MS
(ESI): 354 (MNa"); 4-[4-(4-fluorophenyl)piperazine-1-sulfonylmethyl]tetrahydropyran-4-
carboxylic acid benzyl ester: MS (ESI): 477 (MH"), 499 (MNa"); 4-[4-(4-

15  fluorophenyl)piperazine-1-sulfonylmethyljtetrahydropyran-4-carboxylic acid: MS (ESI): 387

(ML), 409 (MNa").

Ref 1: B.Barlaam, A.Hamon, M.Maudet; Tetrahedron Lett, 1998,39,7865

Ref 2: F. Hoffmann-La Roche, Agouron Pharm.; Eur. Patent Appl. EP 780386.

20 Example 7
1-[2-(N-formvi-N-hydroxyamino)-2-phenviethanesulfonyli-4-phenylpiperazine

25 To a solution of 1-[2-(hydroxyamino)-2-phenylethanesulfonyl}-phenylpiperazine (140
mg) in THF (0.75 ml) and formic acid (0.25 ml) was added a preformed mixture of formic

acid (0.58 ml) and acetic anhydride (0.29 ml). The solution was stirred at ambient
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" i nyl SO2CH23, 4- gl - C1- PhRH504/

5065- C1- 2- Pyr i df NWR$AGBMSORyT: 73K, 26017 ¢him4tDa1:38 4&5 He 7190d dd- 250} 60 n

1PI PSO2CH 2 Me0-4-Pyrimdin
1PI PSOZCI—I%@%T???@E@%@%@@%l 46- Me0-4- 'm din 1Pl PSO2CH23- Pyri d
| CH2C P RHINES 328@MO1)3G Me0-4- ' midi n 1PI PS02CH22- Thi o hen

| CH2CH2CH2RH122124466. 36- Me0- 4- rimidin | Pl PSO2CH22- Pyri ni di n
1 CH2 CH2 CH2 RH4 6 T o asolission of 1 rphenydida( &ransebsssprepgsy onyapmmi@&m) i THF (3

compounds EL e, P RRRLE St Smind (RIS o SE0LolbA CTRE:Gure vl sk af'-©

ambient temperature for 18 hours. Solvent was removed in vauo and the residue dissolved in
dichloromethane, washed with water, dried (Na,SO,) and evaporated to give the product 1-[2-
25  (hydroxyamino)-2-phenylethanesulfonyl}-4-phenylpiperazine as a foam (120 mg).
'H NMR (d6-DMSO): 7.50 (m, lH), 7.40 (m, 2H), 7.30 (m, 5H), 6.90 (d, 2H), 6.80
(dd, 1H), 5.90 (m, 1H), 4.20 (m, 1H), 3.60 (dd, 1H), 3.40 (dd, 1H), 3.20 (m, 4H); 3.10 (m,
4H) m/z 362 (M+1), !

30
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We provide NVR data for the foll ow ng conpounds |isted in Exanple 21 ON C
~~VN&NNOONIlI 00-NC I ~N~NSO o-ry MA52587 - new co

NVR ( Dved9 04124789 ¢ (1H broad s ); 8.6 ( 2H m); 8.3 and7. 9FCTGBpY/ @8 1
IH,dd);?.3 (IHm) 6.9 (IH d ); 4.7 andg4.2 (1H broad, m); 3.6 ( 4Hm)
3.4-3.2 (6HmM); 2.8 (2Hm); 2.1 (2lim). (DVBO 9.9 and 9.6 (1H,

broad-s) .8.7.(2H, d), 8.3and8.0(IH,s),8. 2(IHd),7.8(IHdd),7.3 {1H m,

6.9 (1H, mps (1H, broad m, 4.7 and 4.1 (1H, bfoad m, 3.4 (3H nm, 3.1
{3H M, 132INCEBFnyPN-hydrOxatiinoiR-(qlinolin€d-yidthane-1-silfenvi]-4-(& B 2003 WO
00/ 1Z4787~ anpl e reparatiron of. ~ HOONHF

\ / N i flugrophendl)pipdipziner mi ¢ acid (4.8ml) at 0C was added acetic anhydride
( 1.2m). After 20 mnutes r: ~ this, was added to the hydroxyl am ne 2 -
(0.68g) dissolved in THF ( 11 m) and formc acid (5m) and the resulting
solution stirred overnight at roomtenperature. JThe solvent was renoved
under reduced pressure and the residue dissol vg n DCM ( 100nl), washed
- with saturated 10 sodi um bi carhag ate | utiegn 2Q0nl), dried (MyS04) and
evaporated to dryness. Theg. m.u £ | ash col um
chr omat ogr aphy el uti ng vmth d oron:e_man rFetpanol (96:4) to give the
product (0.41g) as a gum NI\/RCDCIS b 9.7 ( '\F‘ﬁF& ; 9.2 (br s, 1 H *; 8

4(s||~*,8.0(s 1 H *; 7. 5-7. 2HQON 7. 0-6. 8 (m 4H; 5.
7(rn l~*, 5. 4 (m | I~* 3.9-3. 4(m89 3.3 (m 1~*; 3.2-2.
9 (m 4H) 2. 8(m 1 H *. M for COH~3X3 1 (M+H) cal cd 372, found

372. * rotameric signals Step Ar " O\ / NHF\ / Vi !l wi 1 2 ~FE

B 2003 WO 001 12478 PCTI GB99/ 02801 -70 To 1-(4-fluorophenyl) pi perazine (
1.00g) di ssol \T@dl suspedsivh of 124N- hmtgomm)ez ~tquinoline-4 ofiethaneé-siBony8is¢ 44 n

at room tBkEERERDPEemEe 40 37 i) et (el B ol sdfd ssom)

and wat ermd Z&@%ﬂrﬁyl -the-mmbdiandis-2l ma&%@) (186 B30 G5, tﬂ\gﬁa fe a}OOWﬂ)

dried (MySO and evaporated to dryness to give a creams whi ch was
tritufat etired fdr 3. dtfiey hdditidreof methadd)ifl yni) andggilica (1 gj, the @Dap)re agas atimbd for

5115, 0 btk b et s G oehs S5 T
.311 10 m@n& &t the tg c]{/tﬁl@s fonbweld b \m:{lra?x rré x@g«%})rﬁﬂ?ﬂ’e 201ge, %gveoﬁfé)stzﬂ'lrﬁém ved

in THF ( was a ydr oxyl a o aqueous sofuti on)

sol ut i on materid (60 mgy Catomalognaphyrpénhatnml&rﬂanoxzt&nﬂmcb&nitﬂlhe G0k h1l) Ravevas

t hen evaptgrat ed under, reduced, pressure, toluene was added (50nml) and this
was al so B¢ Hiesomroynd fefbmey E¥abed pressure. The residue was triturated with

Col urky Sﬂféﬁ?ogﬁ%%ﬁfyd@‘? | B G RLR 2, B G JHRT R (G0 O

arve 2 (G, m&s@xms-wggﬁg g, DTSR, 359 TSP, 9.(m2m,
(m SH): > 7 ( Staﬂq)g mﬂﬁsﬂﬂdvascp_@wzd:&emguermllP&-%C&rt@éfalQalwdef%@rld 344. 25

MS (ESI): 431 (MH"); HPLC tg (Column TSKgel super ODS 2mm 4.6mm x 5cm, gradlent
20  methanol/ water 20 to 100% in 5 min, flow rate: 1.4 ml/mn): 3.43 min
(1) Yazawa, H.; Goto, S. Tetrahedron Lett., 1985, 26, 3703

25



2 9 FEB 2003 WD 00112478 -71 CLAIMS: What we claimis: 1. A conpound2dfFEHha@i0
formula | 5 B R3~ X2 X WPCT/ GB99/02801 Z QR1L R2 whereinring Bis a
nonocyclic or bicyclic alkyl, aryl, aral kyl, heteroaryl or heteroaral kyl

ring 10 cONPOMEIF}) up to 12 ring atoms and contai ni ng one @CT/EBI/02801

het er oat ons i ndependently chosen fromN,,O and S; alternatively ring B may
be bi phenyl; ring B may optionally be I'Pﬂ'ked toring Aby a Cl -4 alkyl or

a Cl-4 atkoxy chain linking the 2-position of ring Bwth a carbon atom

al pha t o Exampled, R3 i's _independently selected from hydrogen, hal ogen, NOZ2,
COOR wher gi ' 15 h C éCF3C6I4_I,
-S-C1-6 2 to C10

aryl oxy, nuéﬁ,gﬂeﬁ &azinel S -(CHZ) n- wherein n =0, 1, 2: or Pis an

ai kene or~arkyne C%T_up to six carbon atons; where X2 is C, P may be
-Het-, -(CHR6])n-Het-, -Het-(CH R6]n-or -Het-(CH R6])n-Het-, wherein Het
IS selected from- CO, -S-, SO, -S02-, NR6- , or -O 20 wherein nis 1 or
2; or P may be sel ected from - CON(RG) -N(R6)/-CO-, -S02-N(R6)- and
N(R6)-S 02-, and R6 is hydroggas C 1/-6-\al k)d Q Cl10 aralkyl or up to
Cgheteroalkyl; - RingAiF al i p c ring and may
optionally be nono- or disubs ted\_b_y opb ] gf stituted C 1-6 al kyl
or C 1-6 al koxy, each sub stituent being |ndeng_ﬁntly selected from

hal ogen, C1-6 alkyl or an oxo group. 25 X1H@nd are independently

sel ectgd fromN and C, where a ring substituentQon ring Ais an 0Xxo group
this is preferably adjacent a ring nitrogen atonm Y is selected from -S02-
and -CO; Zis -CONHOH, Yis -CO and Qis selected from-C(R6) (R7) -
C(R6)(R7) CH2-, N(R6)-, and -N(R6)-CH2- wherein R6 is as defined above
and solely in Setilarly 5o Exampleds ﬂwewe and anti diggteyepigorgergof dol 1+@i-hgdroxgamino)-

PCT/ GB99/ 1 R6 ma ent u o C 10 ar and. un to C9
net er oar y -G arioipcpBéPRactR SRy oBl#A5T bp iy D fperiine Vet e Venddlo

car bocycl tlfetﬁredaﬂ{p@ﬁﬁ)@mbl(ﬁa@é}bélg)[ﬂersﬁ or 7 menbered ring, the latter
containing at | east one heteroatomselected fromN, O and S Z i s - CONHCH,

Y i s 1802- and- dasteresisomer &drom @mleSGJPR@ hydrpxylaminet 36-mgs(708%:( HANMR CH2- : or

Gt R O EE 4GRS e Mo Rk aim e s Ul #0 4

Chet er oarsls-su { 2%%' L4807, 0L1PD 1R, 4E1)L 8138t84 06, AEK YL, 7 BEY MS
optionally subgftnl '?H?: (iﬁyto)t ree g?’oup)g |nc?’lepend3(§nt:l-§/S 10 se)l ected from

NO2, CF3, (B&Dogdn(ME <1L ZﬁlI}NyT), 542208 6%Q, écmNa))m kyl, up to
C6 | | kyl 4al k bst th OR4 it
ox%fsgg a%al o%ése’e%m‘e’ &-]&P"Pa?ﬂ‘ey%?r%éo ari‘&ﬁﬁj a‘\{?‘\‘"F\IF@? MG ?#Rﬁk{@&gv: 53

that wher gcBEL) S 8:28Hnd &€ 1979:6-22 (M4 OfonLs\S 21N &5 £ and5.02{m, 1H)
-N(C]—I)CHO(7€ or Rl is 3,3,4 5 I-%Qentafluorgn henyl ; (% HB] hyd?o en, (m 6

al kyl, up3t4s-£910, aHy|3. b’:'r(m,p4H)ol(Z-11.E (ime'éHD datout, ﬁ{ Jaﬁhlz) s Iéere%DkyI
each |nde gdentd i.tyted by hal ogen, NO2, CN, CF3, C1-6
al kyl, E‘ﬁ %@ 51){13@43 504%@)8!@ ﬁ Jlj -S 02-C 1-6 alkyl or C 1-6 al koxy;
R2 H C 1-6 b I

i's ﬁb‘é@m%ﬁ\atteﬁgﬁgﬁe irb aﬁ%ll&% me a carbocyclic or

het erocyclic spir ring, the latter containing at |east
Qne het er oat om&railabtmﬁnfamﬂe Ni), @omaln(zlﬂf-ﬁuomblmnylompergnmmldq-bmand:salfcbnyhked to

Comr 1281 nPAREe 31 Abiaed; -6 Bupraphenr)-Axpaianeur B HRRpeaian( S BRI | ped
above may tB%ﬁhbﬁylg;ﬁt ftﬁ %?re%teg) WS R cﬁﬁ)rrolﬁpﬂﬁ@éhm%v&@u-ﬂuaﬁ‘ﬁﬁ%ﬂbl e

salt or in vivo e precursdr
1-[1-(3,4- dlchlorophenyl)pent- -ene-2-sulfonyl]piperazine as a mixture of Z/E isomers (330
mg, 22%): MS (ESI): 457 M{*CL*C1}H"), 459 M{*’C1,*CI}H"); similarly to Example 1

iii) except that the mixture was refluxed for 3'days, this was converted to 1-{1-(N-

25 hydroxyamino)-1-(3,4-dichlorophenyl)pentane-2-sulfonyl]-4-(4-fluorophenyl)piperazine as
the syn and anti diastereoisomers.
Less polar isomer (50 mg, 15%) (TLC: eluant EtOAc - CH,Cl, - petroleum ether (15-
45-50); '"H-NMR (CDCl): 7.53 (d, 1H, J=2.2 Hz), 7.46 (d, 1H, J= 7.4 Hz), 7.27 (m, 1H),



.2. A.compound as claimed in claiml and wherein: 25 ring Ais a 5-6 21 FEB 2009
menbered aliphatic ring, and may optionally be nono- or di substituted by
optionally substituted Cl-6 al kyl or Cl-6 al koxy, each substituent being

i ndependentwe@ omed4egt ed from hal ogen, Cl-6 al kyl or an oxo grPOIYGBIRBRSEDE

hydr ogen, hal ogen, NO2, CF3;'Cl-4 alkyl, and -4 alkoxy, nis 1 or 2; ring
B is nonocyclic or bicyclic aryl, aral kﬁ or heteroaryl having up to 10

ring atons; 30 Pis -( Clz-*l{;“ wherein nis 0 or 1, or -0-, or -CON(R6)-;
one or bo6W7dm, 2H)a6.88 X, 4.6 (my1H)s3.66 (wy 4R 3016 (@, SH),2.15 (m,2HD, 26001, WO

ip 1o O 230 kg %i?cﬁ%dtdm%ig%?;f’ﬁir i to C10 aryl of c a0
heteroaryl; al M&I@rgowqédnier F'iwﬁdw (EOCLII P52 (RNPOSD 2TLHM 4544, DY

CF3; R2 is hydroge or tog the esen fbocyclic or

het er ocycllH; JsBiHz), 526r(m51H) rﬁaQﬁa(m,@dI)rG Bg(mM-I) sl 42;(::1; d)HEJI)Sﬁ(m,I 4HpBi4nal | y
substituted %hal 0 - alkyl, -SOC 1-6

al kyl , 3 - sbm. &), 361 Aa? y4H)o|1 6(@‘}’ 21‘%1 ]aﬁ((ﬂ,yzH)@P 7é (bﬁﬁs ﬁa@édﬁ)cal | y- accept abl e
salt or in vivo hydrolysable precursor thereof. 10 3. A conpound as clai ned
in claiml wherein: R3 is hydrogen, hal ogen, N02, CF3, nethyl, ethyl,

met hoxy OIE;@%&!O ring Bis a nonocyclic aryl, aral kyl or heteroaryl ring
having up to ring atom; Pis a direct bond both XZ and X1 are N, 15 Y
is -S02-; Kxe 1-f3 f I ‘ iy i : lohexane {on il d-t 44fluonephenviy |
phenpropyl |sobutyl cycl opentyl, benzyloxynethyl 3, 4- dlchlorophenyl
2-pyridyl ﬁ—%‘-’%%nr-ﬁ 2-pyridyl et hyI 3-pyridyl et hyI t hi ophenyl propyl,

br onot i opheneyl , 2- pyri m di nyl et hyl, 2-pyrim di nyI propyl " pyridyl propyl 20
or together with RZ is spirocycl ohexane or spiro-4-pyran; R2 is hydrogen Z

is -N(OH)CHG, or a phar ITB.CEUtI o caccepha bl@—“ in vivo hydrol ysabl e
cl ai Y%

precursor thereof. 25 4. Ac one of the previous
clainms wherein ring Ais a plper B is selected froman
optionally substituted phenyl, pyrldyl or pyr fline ring;, or a
pharmaceutical | y-accept abl e salt or in V|voiﬁ®d g“ﬁsable precursor thereof.
30 5. A conpound of the fornmula | as clalned in n1|mhere|n ring B

3 ool or ophenyl Sty b E%ﬁ@?ygfw “3“34 |G e TSR iaatige ot e |-silfonyi]-4+

5-chl |
P ACENEE TSR enyDhib e WAER RENRE sl gomfna (BB %’3’ Fo2801
pi perazinyl ;Y i'$-BDAR (CDICk)- €32-and ama (Z i), 6.9 Qi) ZHHOH. 88 (ma 2H), 4.40 and 3.92

h t | ] bl |t hyd | bl f.
B A dSmp D 3 SRR AmR. T 15 6mcA) kb (i TG ot B U aFR: T G anetis o
phenyl, 3 Ms (EST): 408 (MNa*).

The starting material was obtained as follows :

i) To a solution of LDA (51 mmol, prepared by slow addition of n-butyl lithium (20.4
ml, 2.5M in hexane, 51 mmol) to g solution of diisopropylamine (5.16 g, 51 mmol) in THF
20 (30 ml) at -78°C) at -78°C was added a solution of 1-(4-flucrophenyl)-4-(methanesuifonyl)-
piperazine (6 g, 23.2 mmol) in THF (150 ml). The mixture was stirred for 1 h at -78°C. A
solution of 5-chlorovaleryl chloride (4 g, 25.8 mmol) in THF (20 ml) was added dropwise.
The mixture was stirred at -78°C for 1 h and at room temperature for 18 h. The solution was
diluted with EtOAc and washed with sat. NH4Cl and brine and dried over MgSO,.
25  Chromatography of the residue on silica gel (Eluant : EtOAc - CHyCl; - petroleum ether
(15:35:50)) afforded 1-(6-chloro-2-hexanone-1-sulfonyl)-4-(4-fluorophenyl)piperazine (5.22
g, 60%) as white crystals: MS (ESI): 399 (MNa").
i1) A mixture of this compound (5.22 g, 13.9 mmol) and Nal (42 g) in acetone (90 ml)

was refluxed for 5 h. After cooling and partitioning between EtOAc and water, the organic



' (whether by nodification or dis

.5 met.hyl phenyl, 4-fluorophenyl, 3-chlorophenyl, 4-chlorophenyi, 'oR 1 FEB 2003
3, 4-di chl orophenyl ring @ 5-chloro-2-pyridyl; Pis a direct bond; ring A
is piperidinyl or piperazinyl, Yis 502, Qis CH2-, Zis -N(OH) CHO and R1

i s phenyl ,woheidyg vyl ene, pheni sopropyl ene, 2 pyridyl et hyl eper/GB99/02801
2-pyridylisopropyl ene, 3-pyridylisopropylene, 4-pyridylisopropylene, or 4
chl or ophenyl oxydi net hyl net hyl ene; or a-g%armaceutically-acceptable salt or

i _n vivo 10 hydrol ysabl e precursor thereof. 7. A conpound of the fornula I

as cl ai nethyenwad washed withid 02l NaFH STy 28d ibﬁné?hﬁ@&ﬁed@@@Mﬁ@th@i@d-@ﬁoﬁN@ri ne
or fluorine, Pis a direct bond; ring A i.s‘b&peridi nyl, Yis 502, Qis
- CHz-, z hexanomgiisplfonyh-4:64-fluornphanyljpinerazing)6t 13| g, quantitative) as yellowish

TP nyr SRR IDXRNCDCE: God PubAtE) B Tin 67 A0 BRI P B R AT whi cn
conpri ses He) PIPAUIH, B 6.6 IB).foraw! #1154 825 baonedH, u|= ¢ @HR), 1 .8¥ (nd 2H),

pharmaceutically acceptable salt or an jn_ vivo hydrol ysable ester and a
phar neteutiddm, yHiccept abl e carrier. 20 9. A conpound of the formula (I) as

clainmed in clai. or a arnaceut i.cal eptable salt or, in viva
" hydrol ysabl e eé’{Te‘imE’ﬁ'é’Pé’gf 1§ wmmdi%ﬁﬁ)én@gﬁ@%@f FeF U Sarhona r(ggt At of
t he human i . . e ‘ I
or a phar nﬁgzﬁ% lg@géﬁg)e%?%%&edsgﬁg&g?enﬁ%m@rgg hyd?lfh @%é@?@r;eg’t&gybﬁ%r)eof
for the padgal witeomddN HCentil e nt Thomixtlie was eatagrdtwied CH,Cl,. The organic

met al | opr ot ei nase nedi ated di sease condition. 11. A process for preparing a
conpound, $EYeE Was digdaneaMeSPsochramatagraphy ensiliexngd! (elwmt QAR apatelenm ether i n

Vi vo dr o). ter thereof l,eh pr S_C i ses_a cti

compolihd o SPRoRst: benile LSRR ARy Da stk BE0 B 945,

vi vo hydr dHySMR 2. r 8 of1RYP f3 f . I r WO
00/ | 24%8 -75 2 9623%% 2983;%}% /Glc%gg /’6&2}3’01. gﬂg}?@%@%{n’ ?WR%-('%I’_“{)’Q | 11

Rl R2 wheRe INmx1H)r 254 ém.ehil)s 2X6dm, aHpr22-2:10doy, 3H), XY (e MBHESHEBi cat i on
or displa ni'()IROi n 5 activated formof X suitable for reaction with Y~;

Y, represgﬁ{@a ,a g%ecursor of Y, or an activated formof Y suitable for

weacti on wil th pulfnks oo BROREE BlifolBuRLMLAG! ALkt na Rl drargaRphinor of 2

acenen an activated formof Z;
and wher e yQmiethylidenea){orgl}-4- (@ Hhordphenydpiterazine £6 Homp,As )0 H-NMR {GPEE) a | X

| of the. 1 obril aniufed e e Conbefoalh 3. & CoRmhe bR B sl a X
- wherein Z’aﬁ),sz_gsgﬁ@gﬁ??gyg‘grﬂsigtel_gﬁ%ﬁgg$fm§€5§mgég(m , and then converting

- Z* to the group out beldw 1"FE B 2003 WD 001 12478
PCT/ GB99/ 0280~ iv)7Bo Rsolgtidn ¢¥-1 -ydlehexafitii2-Tohilforyl)-4-(4-fludrdpbema)pifesazihen( 254 ~~

compound GFE(HS PR mehenal T (emf A st Covrsaied o BEEREAE A o, 1 1
vivo bydr qhy SEReNEPhEmixtdte Wal bricthd &t 0ACE AL bt o feRipeiahite €301 h 30A
The solvents were evaporated. Saturated NH,Cl and water were added. The precipitate was
, filtered, washed with water and dried to give 1-(2-cyclohexanol-1-sulfonyl)-4-(4-
fluorophenyl)piperazine (250 mg, 88%): MS (ESI) : 343 (MH").
v) To a solution of 1-(2-cyclohexanol-1-sulfonyl)-4-(4-fluorophenyl)piperazine (310
25  mg, 0.9 mmol) in THF (15 ml) was added triphenylphosphine (1.18 g ; 4.5 mmol) and DEAD
(712 pl, 4.5 mmol) dropwise. The mixture was stirred at room temperature for 18 h.
Evaporation of the solvents and purification on silica ge! (eluant: EtOAc -petroleum ether,
gradient from 2:8 to 3:7) gave 1-[l-cyclohexé;xe-1-sulfonyl]~4-(4-ﬂuorophenyl)piperazine
(285 mg, 98%): MS (ESI): 325 (MH"). )
30 vi) Similarly to Example 1 iii) except that the reaction was heated at 65°C for 30 h,
from 1-(1-cyclohexene-1-sulfonyl)-4-(4-fluorophenyl)piperazine (280 mg, 0.86 mg) was
obtained trans 1-[2-(N-hydroxyamino)cyclohexane-1-sulfony!}-4-(4-fluorophenyl)piperazine



Pi- X>XYi Z~VRLR B Vr r R3 wereinB represents a suitablezTiFﬁé 2003
function or substituent group for reaction with P is as hereinbefore
defined; and Pl represents a suitably activated formof th;@#&l@ 25) for
reaction WOPHVB8 2 1 F E B 2003 WO 001 12478 PCT/ GB9910Z8d{CE7 P

where X2 is Nthen P 1 nay be present Qggting A rather than ring B or as
required, the linker P may be forned by appropriate reaction of precursor

2 GO AT D18 B S M G

accept abl® ma:lntmy 2130 (i, YE), Dty ghyﬁaplzeos%eqmsw LD EheSH);IMS S'BSI) 358

preparation of a nedi canent for use in di'sease condition medi af ed by one
or norelﬁh&ﬂ]oprotelnase en zynmes. 13. The use of a conpound of the
formula (1) or a pharnaceutically acceptable salt or in 10 vivo

hydr ol ysabl e precursor thereof in the preparation of a nedi canent for use
inthe tr tyqof arthritis. 14. The use of a conpound of the formula (1)
or a S%ar?é%ég¥%%%ally acceptable salt or in vivo hydrol ysable precursor

. thereof iQighg- wiN-bededxva olegxiané-drsulfsayili-(41fluerophedyl)-t r eat nent
of atherosclerogsis. r .AA

AL AU AABIDEIEINES e AT 7. AHsL. A2. AFYL. ALhL. Al Y. Al . A3Ay. A

T AN9. AL A32. As5. AY.. A"l . A AE. AY. As. Ar. As. Ae. Al A. A. AsAr. Al {r. AU. AFhE

LA, A Ash. AF. AH. AFU . AI5. Al.. AR A Ah. AlU AA . A As
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Acetic anhydride (0.48ml) was added directly to formic acid (1.9ml). The solution was
stirred at room temperature for 30 minutes and then added a
5  solution of N-(3-pyridin-2-yl-1-{[(4-pyridin-2-ylpiperazino)sulfonyl}methyl-

propyhhydroxylamine (0.152g) in tetrahydrofuran (5Sml). The solution was stirred at room
temperature for 3 hours.and then diluted with ethyl acetate, neutralised the pH with saturated
aqueous sodium hydrogen carbonate solution The ethyl acetate layer was separated, dried
(Na2S04), and evaporated to dryness. The residue was purified by chromatography using a

10 10g silica isolute eluting with CH2CI125% Methanol/CH2CI2 to give N-hydroxy-N-(3-pyridin-
2-yl-1-{[(4-pyridin-2-ylpiperazino)sulfonylJmethyl } propyl)formamide (0.039g) , 80-84 °C
NMR (d6-DMSO 373 °K):2.10 (m, 2H), 2.80 (m, 2H), 3.25 (dd, 1H), 3.30 (m, 4H), 3.50
(dd, 1H), 3.60 (m, 4H), 4.42 (vbs, 1H), 6.70 (m, 1H), 6.85 (d, 1H), 7.19 (m, 1H), 7.22 (d,
1H), 7.54 (m, 1H), 7.65 (m, 1H), 8.10 (vbs, 1H), 8.15 (m, 1H), 8.45 (m, 1H), 9.50 (vbs,

15 1H);m/z 420 (M+1).

Example 14

hydroxyformamide

20

To a solution of 1-N-[2-(hydroxyamifio)-2-(3-pyridinyl)butanesulfonyl}-4-O-(5-
chloro-2-pyridinyl)piperidine (2.1 g, 4.18 mmol) in THF (36 ml) added a preformed mixture
of formic acid (9.0 ml) and acetic anhydride (2.25 ml). The mixture was stirred at room

25  temperature for 18 hrs. The reaction was neutralised using saturated aqueous NaHCOs
before extracting the solution with EtOAc (x2). The combined organics were dried over

Na,SO, and evaporated in vacuo. The residue was stirred in MeOH at room temperature for
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'H NMR (DMS0-100°C) : 9.50 (br s, 1H), 8.43 (d, 1H), 8.39 (dd, 1H), 8.15 (d, 1H), 8.13
(br s, 1H), 7.74 (dd, 1H), 7.60 (m, 1H), 7.27 (m, 1H), 6.83 (d, 1H), 5.12 (m, 1H), 4.32 (br s,
S 1H), 3.42 (m, 3H), 3.16 (m, 3H), 2.68-2.54 (m, 2H), 2.06-1.93 (m, 4H), 1.76 (m, 2H); MS.
(ES+): 469.2 (MH"), 491.1 (MNa™"); EA: calculated for C2oHzsCIN,OsS: C 51.22, H 5.37,Cl
7.56,N 11.95, S 6.84, Found: C 50.92, H 5.30,Cl 7.55,N 11.90, S 6.75.
The starting material was prepared as follows :
i) NaH (2.88g, 66mmol, 55% dispersion in mineral oil) was stirred in dry DME
10  (200mi), under Argon. A mixture of 2,5- dichloropyridine (8.87g, 60mmol) and 4-
hydroxypiperidine (6.67g, 66mmol) dissolved in dry DME (200ml) was added to the NaH
suspension dropwise, over a period of 30 minutes. After complete addition the reaction is
heated to 82°C for 48 hrs, maintaining the Argon blanket. The reaction was slowly quenched
with water before removing most of the THF. Extracted the aqueous with DCM (x3). The
15  organic layers were dried with Na,SO, and evaporated in vacuo to afford 2-(4-piperidinyloxy) -
5-chloropyridine as a yellow oil (12.7g, quantitative). 'H NMR (DMSO): 8.17 (d, 1H), 7.76
(dd, 1H), 6.81 (d, 1H), 4.96 (m, 1H), 2.93 (m, 2H), 2.53 (m, 2H), 1.91 (m, 2H), 1.46 (m, 2H),
.MS (ES+): 213.3 (MH"), 225.3 (MNa")
ii) To a solution 2-(4-piperidinyloxy) -5-chloropyridine(12.9 g, 0.06 mol) and Et;N
20 (25.4 ml, 0.182 mol) in dry dichloromethane (400 ml) at 0°C and under Argon, was added
methanesulfony! chloride (5.3 ml, 0.067 mol) in dry dichloromethane (100 ml), dropwise. The
mixture was stirred for 20 hours at room temperature. The mixture was diluted with
dichloromethane (250 ml), then washed with water (x3) then brine. The organic layers were
dried with Na,SO, and evaporated in vacuo. The residue was triturated and washed with
25  diethylether to give 2-(N-methanesulfonyl-4-piperidinyloxy) -5-chloropyridine (15.1 g) as a
pale yellow solid.
'H NMR (DMSO): 8.20 (d, 1H), 7.81 (dd, 1H), 6.87 (d, 1H), 5.09 (m, 1H), 3.32 (m, 2H), 3.11
(m, 2H), 2.90 (s, 3H), 2.02 (m, 2H), 1.75 (m, 2H); MS (ES+): 291.2 (MH"), 313.2 (MNa").
iii) 2-(N-methanesulfonyl-4-piperidinyloxy) -5-chloropyridine (2.0g, 6.89 mmol) was
30 taken into anhydrous THF (100 ml) under Argon then cooled to -78°C before the addition of
Li(TMSA) (13.8 ml of a 1.0M solution in THF, 13.8 mmol), . The mixture was stirred at -78°C
for 20 minutes and a solution of diethylchlorophosphate (1.05 ml, 7.23 mmol) was added. The
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10%* & () added then stirred at -78 for a further The mixture was allowed to warmed to room
temperature then was washed with aqueous ammonium chloride and extracted with ethyl
acetate. The organic layers were washed with water, brine and dried over Na,SO,. Purification
5 ofthe residue on silica (eluant : gradient, DCM - 2% MeOH/DCM ) afforded 2-{N-[E/Z-4(3-
pyridyl)-but-1enyl] sulfonyl}4-piperidinyloxy) -5-chloropyridine as a yellow oil (2.09g).
'H NMR (DMSO): 8.45 (m, 1H), 8.37 (m, 1H), 8.19 (m, 1H), 7.82 (m, 1H), 7.64 (m, 1H,),
7.30 (m, 1H), 6.85 (m, 1H), 6.88-6.27 (m, 2H, E/Z isomers), 5.00 (m, 1H), 3.15 (m, 2H), 2.83
. (m, 5H), 2.61 (m, 1H), 1.85 (m, 2H), 1.70 (m, 2H); MS (ES+): 408.1 (MH"), 430.2 (MNa").
10 iv) To a solution of 2-{N-[E/Z-4(3-pyridyl)-but-1enyl] sulfonyl}4-piperidinyloxy) -5-
chloropyridine(2.09 g, 5.1 mmol) in THF (20 ml) was added hydroxylamine (3.4 ml, 50 %
aqueous solution). The mixture was stirred for 18 hours. The solvent was evaporated. The
residue was dissolved in EtOAc and washed with water (x4). The organic layer was dried on
Na;SOa and evaporated in vacuo to give 2-(4-piperidinyloxy) -5-chloropyridine 1-N-[2-
15 (hydroxyamino)-2-(3-pyridinyl)butanesulfonyl]-4-0O-(5-chloro-2-pyridinyl)piperidine (730 mg).
'H NMR (DMSO): 8.43 (d, 1H), 8.37 (dd, 1H), 8.18 (d, 1H), 7.78 (dd, 1H), 7.61 (m, 1H),
7.36 (s, 1H), 7.29 (m, 1H), 7.85 (d, 1H), 5.70 (s, 1H), 5.08 (m, 1H), 3.35 (m, 3H), 3.16-3.00
(br m, 4H), 2.80-2.60 (br m, 2H), 1.98 (m, 2H), 1.84 (m, 2H), 1.69 (m, 2H); MS (ES+): 441.2
(MH"), 463.2 (MNa").
20 Using an analogous procedure to that described in Example X, a aryl-4-O-piperidine

was reacted with the appropriate aldehyde to give the compounds listed below.

i
o N‘OH
R2 R1
25
R1 R2 R3 MW | MS (ESY)

Ph H 4-chlorophenyl 438 439
PhCH2CH2 H 3-chlorophenyl 466.99 468
PhCH2CH2 H 3,4-dichlorophenyl 501.43 501
PhCH2CH2 H 4-chlorophenyl 466.99 468
PhCH2CH2 H 5-chloro-2-pyridyl 467.98 468
PhCH2CH2 H 6-chloro-4-pyrimidinyl | 468.96 469
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imdz,yl@l—laﬂl-b’z H 5-chloro-2-pyndyl 468.96 469 O
2-pyridyiICH2CH2 | H S-chloro-2-pyridyl 468.96 469
PhCH20CH2 H 5-chloro-2-pyridyl 483.97 484

The following aryl-4-O-piperidines have been described previously:
Piperidine, 4-(3-chlorophenoxy)-(9Cl), CAS (97840-40-9)
Piperidine, 4-(4-chlorophenoxy)-(9Cl), CAS (97839-99-1)
Pyridine, 2-(4-piperidinyloxy)-(9Cl), CAS (127806-46-6)
Piperidine, 4-(3,4-dichlorophenoxy)-(9Cl) was synthesised in the following alternative route:-
1) To a stirred solution 4-hydroxypiperidine(3.5 g, 0.035 mol) in dry methanol (50 ml) at
0°C, was added di-'butyl dicarbonate (9.2 ml , 0.042 mol) in dry methanol (50 ml), dropwise.
The mixture was stirred for 20 hours at room temperature. The methanol was removedand the
remaining solution was taken into Et,0, then washed with 1M citric acid (x3) and water (x3).
The combined aqueous extracts were extracted with Et20 which was dried with Na,SO4 and
evaporated in vacuo. Purification of the residue on silica (eluant : gradient, DCM - 30%

MeOH/DCM ) afforded N-BOC-4-hydroxypiperidine as a yellow oil (6.4g). 'H NMR

(DMSO): 4.05 (m, 2H), 3.70-3.52 (br m, 3H), 2.92 (m, 2H), 1.66 (m, 2H), 1.40 (s, 9H), 1.33-

1.18 (br m, 2H); MS (ES+): 201.3 (MH"), 219.4 (MNH,").

2) To a stirred solution N-BOC-4-hydroxypiperidine(2.0 g, 0.01 mol), triphenylphosphine
(3.68g, 0.014 mol) and 3,4-dichlorophenol (1.96g, 0.012 mol) in dry toluene (75 ml) [with
mholecular sieves, at 0°C and under Argon] was added diethyl azodicarboxylate (2.52 ml,
0.016 mol), dropwise. The mixture was stirred for 1.5hrs at 0°C. Filtered the solution and
removed the toluene before vigorously stirringin isohexane (100ml) and filtered the resulting
suspension. The filtrate was washed with 2M aqueous NaOH (x8), dried with Na,SO,4 and
evaporated in vacuo. Purification of the residue on silica (eluant : 20% EtOAc/isohexane )
afforded N-Boc-Piperidine, 4-(3,4-dichlorophenoxy)-(9Cl) as a yellow solid (1.96g). 'H NMR
(DMSO): 7.52 (d, 1H), 7.31 (d, 1H), 7.01 (dd, 1H), 4.62 (m, 1H), 3.65 (m, 2H), 3.15 (m, 2H),
1.88 (m, 2H), 1.53 (m, 2H), 1.40 (s, 9H); MS (ES+): 346.3 (MH"), 368.4 (MNa").

3) 50% aquous trifluoroacetic acid (18ml) was added to a stirred solution N-Boc-
piperidine, 4-(3,4-dichlorophenoxy)-(9Cl) (1.96 g, 5.66 mmol). After 3.5hrs toluene is added

and evaporated in vacuo, this was repeated twice. The residue was then taken into EtOAc
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7.54 (d, 1H), 7.35 (d, 1H), 7.04 (dd, 1H), 4.70 (m, 1H), 3.31 (m, 2H), 3.09 (m, 2H), 2.08 (m,
2H), 1.80 (m, 2H); MS (ES+): 2.26.3 (MH").

5 Piperidine, 4-(3,4-dichlorophenoxy)-(9Cl) was then taken through steps ii-iv as
described above.

Example 15
1-Mesyl-4-(5-methoxycarbonyl-2-pyridyl)piperazine
10 1-Mesylpiperazine hydrochloride (4.24g) was added to a solution of methyl 6-
chloronicotinate (1.7g) and N,N-diisopropylethylamine (6.3ml) in dimethylacetamide (20mt)
and the mixture was heated at 120°C for 2 hours. The mixture was allowed to cool to
ambient temperature and poured onto crushed ice/water (50ml) to precipitate a tan solid. The
solid was collected by filtration and dried at 80 °C for 18 hours in a vacuum oven, to give 1-
15  mesyl-4-(5-methoxycarbonyl-2-pyridyl)piperazine (2.05g),
mp 205-207°C.
NMR (d6-DMSO): 2.90 (s, 3H), 3.20 (m, 4H), 3.78 (m, 3H), 3.80 (s, 3H), 6.92 (d, 1H), 8.00
(dd, 1H), 8.67 (d, 1H); m/z 300 (M+1).
Using an analogous procedure 1-mesylpiperazine hydrochloride, CAS( 161357-89-7),

20  was reacted with the appropriate chloro;iyridine to give the following compounds.

/0
R—N N—-ﬁ—CH3
O
R MW m/z (M+1).
6-Cl-2-pyridyl 275 276
5-Cl-2-pyridyl 275 276
5-CF3-2-pyridyl 309 310
3-Cl-5-CF;-2-pyridyl 343 - 344
5-CN-2-pyridyl 266 267
3-Cl-2-pyridyl 275 276
5-Br-2-pyridyl 320/322
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and triethylamine (116ml) in ethanol (500ml) was stirred at reflux temperature for 4 hours.
The mixture was then stirred at room temperature for 12 hours. The solid, which had

5  separated, was collected by filtration, slurry washed with ethanol (2x80ml, 160ml) then with.
diethyl ether (150ml), and dried to give 1-(6-chioropyrimidin-4-yl)-4- mesylpiperazine as a
cream solid (71.9g). mp 200-202°C
NMR (d6-DMSOQ): 2.88 (s, 3H), 3.18 (m, 4H), 3.80 (m, 4H), 7.04 (s, 1H), 8.38 (m, 1H);

m/z 277.3 (M+1).

10 Using an analogous procedure 1-mesylpiperazine hydrochloride, CAS( 161357-89-7),
was reacted with the appropriate chloropyrimidine or chloropyridazine to give the following
compounds.

N
—N N'—ISI-"CH3
— 0
15
R MW m/z (M+1).
2-Cl-pyrimidin-4-yl 276 277
6-Cl-pyridazin-3-yl 276 277
pyrimidin-4-yi 242 243
6-methoxy-pryrimidin-4-yl 273.1
Example 16
0 0
\ 4
O N

Acetic anhydride (19ml) was added directly to formic acid (76ml). The solution was
20  stirred at room temperature for 30 minutes. A solution of 1-(6-chloropyrimidin-4-yl)-4-{[2-
(hydroxyamino)-4-phenyibutyl}sulphonyl} piperazine (17.2g) in tetrahydrofuran (85ml) was



10% % & ()-0 10% % & ()-0A08.1_? 10% % A 10% % & () 10% % & ()-0 271 FEB 2003
10% % & ()-0 10% % & ()-0 10% % & ()-0 10% % & () - 01258<CbB? 10% % A
10% % & ()-0 10% % & ()-0 10% % & ()-0 10% 9% & () - 0A08CNRVCE _? 10% % A
10% % & () WDOm19878' ()-0 10% % & ()-0 10% % & ()-0 109% % & (BCHGBI9/02801
10% % & () - Of gj myxbB? 10% % A 10% % & (L0 10% % & ()-0 109% % & () -0
10% % & ()- 0A08BX 2 10% % A 10% % & () T6% % & ()-0 10% % & ()- 0

10% % & ()-0 10% % & ()-0 10% 9% & ()-0bB? 10% % A 10% % & ()-0 10% 9% & () -
10% 9% & ( pdded 11941@%0&8,@ thgabgversolignoat A7 fGaaves 25 minuiesysThego W Shirggdat( ) -
10% % & ()= 0% Of F& 1 % 96 .

o e & {yoGn Biheiiier Drd gy doiaion sl Biiac e bath e ey

and the residual gum was dissolved in ethyl acetate (500ml). This solution was treated with
saturated aqueous sodium hydrogen carbonate solution (200ml) and the mixture (pH8) was
5  stirred at room temperature for 16 hours. The ethyl acetate layer was separated, washed with
saturated brine (100ml), dried (Na,SQO,), and evaporated to dryness. The residual foam was
dissolved in ethanol, a solid separated and the mixture was stirred for 2 days. The solid was
collected by filtration, slurry washed with diethyl ether (100ml), and dried to give N-[1-({[4-
(6-chloropyrimidin-4-yl)piperazino]sulphonyl } methyl)-3-phenylpropyl]-N-hydroxyformamide
10  as a colourless solid (12.8g). mp 155-157°C.
Found C, 50.29, H, 5.29, Ci, 7.82, N, 15.31, and S, 6.82 %. CisH24CINsQ,S requires
C, 50.27,H,5.33, Cl, 7.81, N, 15,43, and §, 7.06 %.
NMR (d6-DMSO 373°K): 1.93 (m, 1H), 2.03 (m, 1H), 2.57 (m, 1H), 2.65 (m, 1H), 3.20 (dd,
1H), 3.26 (t, 4H), 3.48 (dd, 1H), 3.74 (t, 4H), 4.3 (v br, 1H), 6.90 (s, 1H), 7.19 (m, 3H), 7.27
15  (m, 2H), 8.1 (br, 1H), 8.38 (s, IH), 9.5 (s, 1H); m/z 454.2 (M+1).
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Acetic anhydride (31.5ml) was added directly to formic acid (126ml). The solution
was stirred at room temperature for 30 minutes. '
A solution of 1-{[3-benzyloxy-2-(hydroxyamino)propyl]sulphonyl }-4-(6-chloropyrimidin-4-
20  yl)piperazine (29.5g) in tetrahydrofuran (150ml) and formic acid (25ml), was added in
portions to the above solution at 25 °C over 25 minutes. The solution was stirred at room
temperature for 1 hour. The solution was evaporated (water-bath temperature 30°C) and the
residual gum was dissolved in ethyl acetate (500ml). This solution was treated with saturated
aqueous sodium hydrogen carbonate solution (2x250ml) and the mixture (pH8) was stirred at
25  room temperature for 16 hours. The ethyl acetate layer was separated, washed with saturated
brine (100ml), dried (Na;SO,), and evaporated to dryness. The residual foam was dissolved in
methanol (70ml) and the solution was stirred for 16 hours. The solution was evaporated to

dryness (water-bath temperature 30 °C). The residual foam was stirred in ethanol (250ml),
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10% % & (c)td&opynnudmA-yl)plperamno]sulphonyl}methyl)ethyl]-N—hydroxyfonnaxmde (25.5g). mp
118-120°C
5 Found C, 48.35, H, 5.09, Cl, 7.26, N, 14.73, and §, 6.78 %. C,9H24CIN;sOsS requires

C, 48.56, H, 5.15, Cl, 7.54, N, 14.90, and S, 6.82 %.
NMR (d6-DMSO 373 °K): 3.23 (dd, 1H), 3.30 (t, 4H), 3.46 (dd, 1H), 3.57 (dd, 1H), 3.67
(dd, 1H), 3.72 (t, 4H), 4.50 (s, 2H), 4.50 (m, 1H), 7.35 (m, 5H),

8.15 (br, 1H), 8.38 (s, 1H), 9.48 (br, 1H); m/z 470.2 (M+1).
10

Cl

Acetic anhydride (0.8ml) was added directly to formic acid (3.2ml). The solution was
. stirred at room temperature for 30 minutes.
A solution of 1-(5-chloro-2-pyridyi)-4-{[2-(hydroxyamino)-4-

15 phenylbutyl]sulphonyl} piperazine (0.72g) in tetrahydrofuran (5ml) was added to the above
solution at room temperature. The solution was stirred at room temperature for 2 days. The
so}ution was evaporated (water-bath temperature 40°C).

The residue was dissolved in 5% methanol in dichloromethane. Silica (5g Merck
9385) was added to the solution, the mixture was stirred for 21 hours, and evaporated to

20  dryness. The material (pre-adsorbed on the silica) was purified by chromatography on silica
(Bond Elut 10g), using 0-3% methanol in dichloromethane as eluent, to give N-[1-({[4-(5-
chloro-2-pyridyl)piperazino]sulphonyl } methyl)-3-phenylpropyl]-N-hydroxyformamide as an

L o

orange foam (0.17g).
NMR (d6-DMSO 373°K): 1.92 (m, 1H), 2.04 (m, 1H), 2.55 (m, 1H), 2.64 (m, 1H),
25  3.20(dd, 1H), 3.27 (m, 4H), 3.47 (dd, 1H), 3.58 (m, 4H), 4.35 (v br, 1H), 6.88 (dd, 1H),

7.17 (m, 3H), 7.27 (m, 2H), 7.57 (dd, 1H), 8.10 (s, 1H), 8.10 (br, 1H), 9.5 (s, 1H);, m/z
453.3 (M+1).
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To formic acid (31.5ml) at 0°C was added acetic anhydride (7.9ml). After 20 minutes
this was added to the hydroxylamine (6.10g) dissolved in THF (80ml) and formic acid (40ml)
and the resulting solution stirred overnight at room temperature. The solvent was removed
under reduced pressure and the residue dissolved in DCM (500ml), washed with saturated

10  sodium bicarbonate solution (2x500ml), dried and evaporated to dryness. To the residue
dissolved in DCM (10ml) was added diethyl ether (100ml) to give the product as a white
solid (5.60g) which was collected by filtration. Mpt 168-170°C, NMR DMSQOds d 10.2 (br
s, 1H)*; 9.8 (br s, 1H)*; 8.7 (br s, 1H)*; 8.6 (br s, 1H)*; 8.5 (d, 1H); 8.3 (m, 1H); 8.1 (d,
1H); 7.9-7.8 (m, 1H); 7.6 (dd, 1H), 7.4 (dd, 1H); 6.9 (d, 1H); 5.8 (m, 1H)*; 5.5 (m, 1H)*;

15 4.1-3.6 (m, 2H); 3.6 (m, 4H); 3.2 (m, 4H). Anal. Calcd for C;7HCINsO,S: C, 48.0; H, 4.7,
Cl,83;N,16.5; S, 7.5. Found: C,47.9;H, 4.7,C],84; N, 16.3; S, 7.5. MS for
C17H2CINsO,S (M+H) calcd 426, found 426.

* rotameric signals

Step A
OH 0 A
SO NS
o— 6 O j ’><0 ./
Pal \dG_ B
20 (1)

The oxime (31.05g) [Tetrahedron Letters 1994, 35, 1011 ] was dissolved in DCM

]

(500ml) and 3-pyridinecarboxaldehyde (12.09g) was added followed by anhydrous
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)then filtered, the solvent evaporated and the residue triturated with diethyl ether to give the
product (36.34g) as a white solid. Mpt 174-175°C. NMR CDCl; d 9.0 (s, 1H); 8.9 (d, 1H);

5  8.7(d, 1H); 7.7 (s, 1H); 7.4 (dd, 1H); 5.6 (s, 1H); 5.3 (d, 1H); 4.9 (dd, 1H); 4.6 (dd, 1H); 4.4
(ddd 1H); 4.2 (dd, 1H), 3.7 (dd, 1H); 1.5 (s, 3H); 1.4 (s, 3H); 1.4(s, 3H); 1.3 (s, 3H).

Step B

(1) (2)
The methy! sulfonamide (14.30g) was dissolved in THF (500ml) and cooled to -10°C
10 when lithium hexamethyldisylazide (78ml, 1.0M in THF) was added. After 30 minutes the
* solution was cooled to -78°C, and the nitrone (18.00g) dissolved in THF (350ml) was added,
keeping the temperature below -65°C. The resulting solution was stirred for 3 hours at -78°C
when it was quenched by the addition of brine (500ml) and the aqueous layer extracted with
ethyl acetate (3x500ml). The combined organic layers were dried and evaporated to give a
15  yellow solid which was triturated with ethyl acetate / isohexane (4:1) and then purified by
flash column chromatography eluting with dichloromethane / methanol (97:3) to give 1
(16.40g) as a white solid. Mpt 209-211°C (dec). NMR CDCl; d 8.6 (s, 1H); 8.4 (d, 1H); 8.1
(d, 1H); 7.8 (d, 1H); 7.5 (br s, 1H); 7.4 (dd, 1H); 7.3 (dd, 1H); 6.6 (d, 1H); 4.9 (d, 1H); 4.8
(s, 1H), 4.7-4.6 (m, 2H); 4.2-4.1 (m, 3H); 3.8 (dd, 1H); 3.6 (dd, 1H); 3.5-3.4 (m, 5H); 3.3-
20 3.2 (m, 4H); 1.4 (s, 3H); 1.3 (s, 3H); 1.3 (s, 3H), 1.3 (s, 3H).
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10vs& ()-00  [122 34 1446 IPhCHINGO Piperidinyl |SO2 |CH2 |Ph RH
! 129 1131 1423 |c-PentyINCO Piperidinyl |SO2 |{CH2 |Ph RH
390 |Ph PIP S02 |CH2 |Ph RH
420  |4-MeO-Ph PIP S02 |CH2 |Ph RH
435  14-NO2-Ph PIP S02 |CH2 |Ph RH
404  14-CH3-Ph PIP S02 |CH2 (Ph RH
424 |2-Cl-Ph PIP S02 |CH2 [Ph RH
420 |2-OMe-Ph PIP S02 |CH2 {Ph RH
424 |3-Cl-Ph PP SO2 |CH2 |Ph RH
458 [3-CF3-Ph PIP S02 |CH2 {Ph RH
424 14-Cl-Ph PIP S02 |CH2 |Ph RH
420  13-OMe-Ph PIP S02 {CH2 iPh RH
458 |3,4-di-Cl-Ph PIP SO2 |CH2 |Ph RH
438  |4-Cl-PhCH2 PIP S02 |[CH2 |Ph RH
452 14-C1-PhCO PIP S02 {CH2 {Ph RH
472 |4-F-PhSQO2 PIP SO2 |CH2 {Ph RH
436 |5-NO2-2-Pyridyl PIP S02 [{CH2 |Ph RH
432 [PhCH2CO PIP SO2 [CH2 [Ph RH
504  |2-NaphthvlSO2 PIP S02 |CH2 {Ph RH
467  |4-Ph-Ph PIP S02 |CH2 {Ph RH
392  [2-Pyrazinyl PIP SO2 |CH2 {Ph RH
391  |2-Pyridyi PIP S02 {CH2 {Ph RH
396 (Cyclohexy! PIP 502 {CH2 {Ph RH
466  13-Ph-Ph PIP 502 |CH2 |Ph RH
458 {4-CF3-Ph PIP SO2 |CH2 iPh RH
467 14-CI-PhNCO PIP SO2 |CH2 |Ph RH
. 440 _ 12-Naphthyl PIP SO2 [CH2 |Ph RH
356 |n-Propyl PIP S0O2 |CH2 |Ph RH
448  |4-Piperonyl-CH2-  |PIP S02 |[CH2 |Ph RH
460 {4-t-Butyl-PhCH2- |PIP SO2 [CH2 |Ph RH
35 160 1439 }4-CI-PhO Piperidinyl {SO2 |{CH2 |Ph RH
391 |4-Pyridyl PIP SO2 [CH2 |Ph RH
484  |4'-F-4-Ph-Ph PIP S0O2 |CH2 |Ph RH
482  |4-Ph-O-Ph PIP S0O2 {CH2 |Ph RH
404 |4-Ph 3-OxoPIP  |SO2 {CH2 |Ph RH
449 |5-CO2Me-Pyridyl  [PIP SQ2 |CH2 {Ph RH
501 {2-PyridyINCO Piperidinyl 1SO2 {CH2 |3.4-di-Cl-Ph |RH
335 _ 15-C1-2-PyridyINCO _|Piperidinyl {SO2 [CH2 {3,4-di-Ci-Ph [RH
534 |4-CI-PhNCO Piperidinyl |SO2 |CH2 {3,4-di-Cl-Ph |RH
500 |PhNCO Piperidinyl |SO2 |CH2 {3.4-di-Cl-Ph |RH
* =M-H .
R2 = hydrogen
PIP = piperazinyl
5 RH = reverse hydroxamate
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1098& ()
phenylcarboxamide) and the subsequent formylation of the product was carried out as

described in Example 7.

Dimethylformamide (2 drops) was added to a suspension of 1-trans-§-
styrenesulphonyl-piperidine-4-carboxylic acid (0.75g) and oxalyl chloride (0.23 mL) in
dichloromethane (10 mL) and was stirred for 2 hours. The reaction mixture was evaporated
to dryness, re-dissolved in dichloromethane (10 mL) and evaporated to dryness again. The
residue obtained was dissolved in dichloromethane (4 mL) and a mixture of aniline (0.23 mL)
and triethylamine (0.35 mL) was added dropwise. The mixture was stirred for 20 hours and
was washed with dilute 2M hydrochloric acid, water, aqueous saturated sodium bicarbonate
solution and water and dried. Removal of the solvent gave 1-trans-B-styrenesulphonyl-
piperidine-4-(N-phenylcarboxamide), 0.89g

Using the method described above there were prepared the following

1-trans-f-styrenesulphonyl-piperidine-4-carboxamides

cl X505
:@/\/ N 438 | 437(M-1)
cl N
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10968 ()-00 10%6& ()-00 L0%B& ()- 000A0- VA-" > B'K'N'_? 10968 109%& () - 00
1098& () - 00 108%&Hufidn 8P f 0

1096& () - 00N' O'P" O bn Ptk hferidhacal %QC/’%& ao’é‘%%’&mg L) and

109%8&' () - methamn@)mmmvmm dqueyls §b}iihnﬂ1yﬂfﬂ%ﬂi€csomoﬁ Q%&ﬂ.( of-20M NaOH)
1098& () _a%% tl%g ?r/ld;;f%uxge)snned for 3 hours, evaporated to small volume and acidified to pH 5 with
dilute 2M hydrochloric acid. The mixture obtained was extracted with ethyl acetate (2x25
S mlL), the ethyl acetate extracts were washed with water, dried and evaporated to dryness to -
give 1-trans-B-styrenesulphonyl-piperidine-4-carboxylic acid, 2.64 g.

A solution of ethyl piperidine-4-carboxylate (3.0 mL) and triethylamine (2.7 mL) in
dichloromethane (10 mL) was added dropwise to a cooled (ice bath) solution of trans-f3-
styrenesulphonyl chloride (3.95g) in dichloromethane (10 mL). The reaction mixture was

10  allowed to warm to ambient temperature and stirring was continued for 20 hours. The
reaction mixture was evaporated to dryness , the residue was diluted with water and extracted
with ethyl acetate (2x25 mL). The combined ethyl acetate extracts were washed with brine
and dried (MgSO04) to give ethyl -(1-trans-B-styrenesulphonyl)-piperidine-4-carboxylate
5.76g, M+H = 324.

15 An alternative procedure for the preparation of 1-trans-f-
3,4dichlorostyrenesulphonyl-piperidine-4-carboxylic acid may be used:

’ To a solution of 1-trans-B-3,4dichlorostyrenesulphonylchloride (2.7g) and
i isonipecotic acid (1.41g) in acetonitrile (15ml) was added 2M sodium hydroxide (11ml) and
stirred at ambient temperature for 1 hour. The reaction mixture was acidified to pH 3 with
20  2M hydrochloric acid and extracted with ethyl acetate (2x15ml), the ethyl acetate extracts
were dried (Na;SQ,), fitered and evaporated to give 1-trans-8-3,4dichlorostyrenesulphonyl-
piperidine-4-carboxylate (2.67g), m/z 364 (M+1).

Example 19

25 The following compounds were prepared
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PIP = piperazinyl
Z = reverse hydroxamate group
30 R2 =hydrogen
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1098& () - S "Oém#ltﬁfaaﬁi HHH—10% RE && ()-00
360 4-F-Ph PIP | SO2 | CH2 |[Ethyl

386 4-F-Ph PIP | SO2 | CH2 |spiro-c-pentyl
450.8 |4-F-Ph PIP | SO2 | CH2 [4-NMe2-Ph

442 4-F-Ph PIP | SO2 | CH2 |4-Cl-Ph

388 |4-F-Ph | PIP | SO2 [ CH2 |tert-Butyl

442 4-F-Ph PIP | SO2 | CH2 [2-Cl-Ph

484 4-F-Ph PIP | SO2 | CH2 {4-Ph-Ph

468 4-F-Ph PIP | SO2 | CH2 [2,4-di-OMe-Ph
4529 |4-F-Ph PIP | SO2 | CH2 |3-NO2-Ph
14759 [4-F-Ph PIP | SO2 | CH2 |4-CF3-Ph

4759 |4-F-Ph PIP | SO2 | CH2 |2-CF3-Ph

374 4-F-Ph PIP | SO2 | CH2 |Propyl

458 4-F-Ph PIP | SO2 | CH2 |l-Naphthyl
3879 |[4-F-Ph PIP { SO2 | CH2 |3-Furyl

450.9 |4-F-Ph PIP | SO2 | CH2 |CH2CH2SCH3
388 4-F-Ph PIP | SO2 | CH2 |iso-Butyl

491.8 |4-F-Ph PIP | SO2 | CH2 |4-Br-2-Thiophenyl
485.8 |4-F-Ph PIP | SO2 | CH2 [3-Br-Ph

458 4-F-Ph PIP | SO2 | CH2 |2-Naphthyl

496 4-F-Ph PIP { SO2 | CH2 |2-Fluorenyl

466 4-F-Ph PIP | SO2 | CH2 |4-CO2Me-Ph
414 4-F-Ph PIP | SO2 | CH2 |Cyclohexyl

402 4-F-Ph PIP | SO2 CH2 |2-neopentyl
533.9 |4-F-Ph PIP | SO2 | CH2 {3-(4-Cl-PhO)-Ph
452 4-F-Ph PIP | SO2 | CH2 |[PhCH20CH2
507.9 |{4-F-Ph PIP | SO2 | CH2 {2-(5-4'-Cl-Ph)Furyl
450 4-F-Ph PIP | SO2 | CH2 |CH2CH(CH3)Ph
451.9 |4-F-Ph PIP | SO2 | CH2 [4-Piperonyl
4-F-Ph PIP | SO2 | CH2 [3-(OCH2Ph)Ph
4-F-Ph PIP | SO2 | CH2 [4-(OCH2Ph)Ph
4-F-Ph PIP | SO2 | CH2 [3-CF3-Ph

497.9 |4-F-Ph PIP | SO2 | CH2 |C6Fs
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(DMSO0) 9.6 (1H, s), 8.5 (1H, m), 8.4 and 7.9 (1Y, s), 7.7 (1H, m), 7.2 (2H, m), 7.1 (2H, m),
5 7.0(2H,m), 4.7 and 4.2 (1H, broad m), 3.4 (1H, m), 3.3 (5H, m), 3.1 (4H, m), 2.7 (2H, m),

2.1 (2H, m).
o]
O 0
=N O _N
7

(DMSO0) 9,8 and 9.5 (1H, broad s), 8.3 and 8.0 (1H, s), 8.1 (1H, d), 7.6 (1H, dd), 7.2 (5H,
m), 6.9 (1H, d), 4.7 and 4.1 (1H broad m), 3.6 (4H, m), 3.4 (1H, m), 3.3 (1H, m), 3.2 (4H,
10 m), 2.6 (2H, m), 1.6 (4H, m).

(DMSO0) 9.6 (1H, broad S), 8.4 (1H, m), 8.3 and 7.9 (1H, s), 8.1 (1H, d), 7.6 (2H, m), 7.2
(1H, d), 7.1 (1H, m), 6.9 (1H, d), 4.7 and 4.1 (1H, broad m), 3.6 (4H, m), 3.4 (1H, m), 3.3
(1H, m), 3.2 (44, m), 2.7 (2H, m), 2.0 (2H, m).
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1098& ()-00 1098& ()-00 1098& ()-00 1098& ()-00 1098& () - 000A0- VA$S$$S$S$=&

Lore’ () BHSRY (BB GRATBE Y s BRI oS ) e
10968 () - QOBSHSSEE NYohN Weltarid)l DAH YA h), 300er Y0, 10°GE, M): §9 (SH, m), 2.7
(2H, m), 2.0 (2H, m).
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5 (DMSO0) 9.9 (1H, s), 8.4 (2H, m), 8.2 (1H, d), 7.65 (2H, m), 7.3 (1H, m), 7.0 (1H, m), 4.0-
42 (24, m), 3.6 (4H, br m), 3.4-3.2 (6H, br m), 2.0 (2H, br m).

]
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S
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(DMSO) 10.0 (1H, s), 8.5 (2H, d), 8.2 (1H, br s), 7.8 (1H, br), 7.6 (1H, m), 7.4 (1H, m), 6.9
(14, m), 3.6 (4H, br m), 3.2 (6H, br m).
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F =N 7 °©
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10.0 (1H, s), 8.5 (2H, m), 8.4 and 8.0 (1H, s), 7.9 (1H, m), 7.7 (1H, m), 7.3 (1H, m), 7.1
(1H, m), 3.7 (4H, br m), 3.45 (2H, m), 3.3 (4H, br m), 2.75 (3H, m), 2.1 2H, m).
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(DMSO) 9.8 (1H, br), 8.7 (2H, m), 8.3 and 7.9 (1H, s), 8.1 (2H, s), 7.6 (1H, m), 7.3 (1H, m),
5 6.9 (1H, m), 4.1 (1H, br m), 3.6 (4H, m), 3.2 (6H, m), 2.8 (2H, m), 1.8 (4H, m).
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O

(CDCl,) 8.5 (1H, m), 8.1 (2H, s), 8.5 and 8.0 (1H, s), 7.8 (1H, m), 7.4 (1H, m), 7.3 H, m),
6.6 (1H, m), 4.8 and 4.2 (1H, br m), 3.6 (4H, m) 3.2 (6H, m), 2.8 (2H, m), 1.8 (4H, m).
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7
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10
(DMSO) 8.5 (1H, d), 8.4 and 8.2 (1H, s), 7.7 (1H, m), 7.2 (6H, m), 4.8 and 4.2 (1H, br m),
3.6 (4H, m), 3.2 (6H, m), 2.8 (2H, m), 1.8 (4H, m),
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s10% & ().- AL0% & @%&W&W §85Rt
1 eridinyl which were prepared as in Example 14

510% & () - A DS J¥hich puere preparcd &8 in EXATPIE Ll 1 006 & () - ASAMMTAXAYA[ A] AuY9sRL
1

510% & () - ALO% & () - A) 2SCL0% & () - ALO% & () - ALO% & () - A] “g"i ~KkAl A} ARcCsR11
$10% & ) - %&ﬁ.& NLO% & () - ALO% & () - ALO% & () ALO% & (). ANAAAAAA BeRIL

) ?SC10% & (W@%@M%Q%r&%%@%&ﬁp}%@gsﬁéé‘§txa%ﬂ/\b_l_ Tha@R11 ) ?SC

1E) 109%-& ()

iBlngsRZI.

@0%-& ()-10% & ()-ATbbceufzg{g| g} g| [ NA41 10*10*)10* )10% & () -*

. X)10%& ()-* )10%}*s& ()-* )10% +[ & ()-* ;) 10%& ()- *}ggggg’\hh|[ NA41 10
FS"109%& ()- 3" 10%+& 0 0% ﬁl 10%& ( 7) 10%&' (

L' 10%& () - LEM 10448239 ne&mm%p&n@) Y10%&' () -
YYMLO%E () - Yy %\gy() 0%& ()- | KMIkKDMSQ ) 1994 9.61(0Hbréad3:&.¢ { 2H
$10%& ()- &' Y(10%& ()° N 10%-& ()m)\(se%h&v@)( 1Hs); 8.1 (1Hdd), 73

Y' 10%&' () ol I11111}]1=Nad1 fo VOh109) @1 ),r)gx/@p &q)mdw@@f/ar&adh) Sk
10% & () - 109 & ()- ' 10%& ()-11kldd }g%m YOO
gVoh10% & () VOh10% & () - VOth%& (Jsm, 'g’n%& G+4(/0h1 6/()&
gVoh10% & ()- VOh10% & ()- VOh & (§< gVoh10% & () -

0
0% & 1(/?80) 9.9 and 9.6 (1H, broad.s), 8.7 (2H, d),
8.3 and 8.0 (1H, s), 8.2 (1H, d), 7.8 (1H, dd), 7.3
(14, m), 6.9 (1H, d), 5.1 (1H, broad m), 4.7 and
4.1 (1H, broad m), 3.4 (3H, m), 3.1 (3H, m), 2.9
(2H, m), 2.0 (2H, m), 1.7 (6H, m).
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‘\V0h10% & ()- VOh10% & ()- ' g-VOh10% & ()- VOh10% & ()- ! FEB 203
f mgmy mz m-mmmhLO4VOR109 & ()- VOh10% & ()- ' gVOh109% & ()- VOh10% & 7)-
VOh10% & ()- ' gnmmmmmmmmt=\VOh10% Y10%&' ()- AsS, 10%-& ()-

10) 10) 10) VRb#M ()- ' gVOh10% & ()- mmmPnno| [: ~=VOh1  ASHsBsdizsor

f110%& ()- s@10%& ()- " 10%& ()- 1 s{or& () -
, 109%& () - 0a0004pFpp| [: ~=VOh1 , %A0%& Y~ 10%& ()- ! 10%& ()-
10%& ()- 1110%& ()- " $10%& ()-ppgqqqal [;~=VOh1 pL$ 10%-& ()-

10%& () Exampdg23 ()-1 10% & ()-1 mlo%& ()-
F*10%*-& ( >0BgeEr=V0Oh1 ppL$ 10%-& ()-pL$ 10%& ()-pL$ 10%-& ()-
pLS 10%*&—%8%& ()-BgCqgWy[ g_q gogsqghL, =pL$ 10%*+& ()-pL$ 10%& ()-
pL$ 10%+& ()-pL$ 10%-& ()-pL$ 10%-& ()-'~ sqwgxqqqqqgi KO=pL$ 10%& () -
pL$ 10%& ()-pL$ 10%& ()-pL$ 10%-& ()-'~ p 1g96-& () -qqqqqrur]|[:0=pL$ 10
SY:$10% & ()- s 810% & ()- . S10%, P& ()-S%O%$ & ()-S #.S10% "' & ()-S
S,10% & ()-urrrrrrrsjtvU4 s’ 10%?/(& ()- sy ()- sI"1T10984 & () -
s&lO%?/oi& ()-10, 10, 10, Y<I 10% % - j tA=>ynvlv [ vU4 s s "1094 & ()-s-S
S109%84 & ()-s s1094 & () - B Y&
" s$10%84 & () - VWX XX, XX~] <vU4 s S ‘
F109%#>& ()-m ! 109%&' () -m sY10%®4 & () - sF" & ()-xxycyz. {{|[:vWA s
SOHL0WA & ()-- s@Y0%WA& ()-- sl 31"1094 & ()-- s/3"10984 & () sY-
"10984 & ()- SF@1094 & ()-{{@ABlCET|{vud sYL0%& ()- s'10%& ()-
sl | MLO%*+&' () - 109 109 10% s<! 10984 & ()- SI@' 104 & ()-"|e|lt]|}}~~|[:vU4 s
s!10%& ()-s s!10%&' ()-s s$10%& ()- s#10%& ()- s"FL0%& ()-
sy1l0%& () - ~~~~~ |[:vU4 s sYL0%& ()-s ' YL0%H ()-s ?2Y10% & ()-
@10% 6%) & ()- sl 10%& ()- s!10%& ()- b*| [ 3. s.i +10%& ()-3s
sf)"10%& ()- s s' #10%& ()- S, &@ 0%& ) %& ()- s"10%& ()- cC

yl[:vU4 s 35910%& ()- s ss3 1 - s0$10%& () -

sl . & 10%& () - ' 10%+-&' () - N| oBWA # 0 %& () +10+10+s s; 10%+& () -

. 109%&' () - sy8#10%l-& ()- s6l10%& ()- |[ bU4 # s %& ()- sB10% & ()- s
")

SLF10% & ()- s, 10%& ()- S10% & ()- sl 10% & ()-b|[:bUs # SF(10% & () -
“,"Ss) 10% & ()--s <s)10% & ()-- 3s)10%m+& ()~- OLz#10% & ()- s$10% & () -
GO BUA # O#I0% &(& ()- O#109R& ()-s O#10%, & ()- O#10%' & ()-

' SY 10% & () - s¥iy At &(4@%@1;1??6 was added acetic anhydride (1.2ml). After 20 minutes

'10% & ()-10~, ~10~, ~

this was added to the hydroxylamine 2 (0 68g) dissolved in THF (11ml) and formic acid (Sml)
and the resulting solution stirred overnight at room temperature. The solvent was removed
under reduced pressure and the residue dissolved in DCM (100ml), washed with saturated

10  sodium bicarbonate solution (2x100ml), dried (MgSO,) and evaporated to dryness. The
residue was purified by flash column chromatography eluting with dichloromethane /
methanol (96:4) to give the product (0.41g) as a gum. NMR CDCl; 8 9.7 (br s, 1H)*; 9.2 (br
s, 1H)*; 8.4 (s; TH)*; 8.0 (s, 1H)*; 7.5-7.2 (m, 5H); 7.0-6.8 (m, 4H); 5.7 (m, 1H)*; 5.4 (m,
1H)*; 3.9-3.4 (m, SH); 3.3 (m, 1H)*; 3.2-2.9 (m, 4H); 2.8 (m, 1H)*. MS for Cy0H»FN;0;

15  (M+H) caled 372, found 372.

* rotameric signals

Step A -

~ F N N F




'L10%:, ~& () -1 " 9#10%, ~& ()-F SO#10%%& ()-F$)+QX| [:]]< # s310% & ()
s,"10% & ()-° 10%*f& ()- sf10%W& ()- s"YI0%W & ()- sl110% & ()-Xn|[! ﬂ]EE%?UIB
s| +1096 & ()-- s, #10% & ()- s10% & ()- 4 s10%F) & ()- " S10%WS& ()-

7" s10986 & @& NA4101010- O, #z#100&' ()-' ), #z#10% & ()-' K, #z#10% & (

L #2#10% &WI WI2E81006 &' ()- | [: NAALO $510% & ()-- s +10% & ()"C"‘{G*‘é’?f’ﬂ%ﬁ%& ()
SAsy10% & ()- 910%j, q& ()-  S9109& ()->T0-">NA410  710%H #& ()- +

71004* #8& () -+ 7100 #& ()-+ T10%*#& ()-+ S2- 10%*#& () -3

| W0S2- 10%& ()18 1 5k0 ; #& () -+
oo s () T4 chsiotoRshipigdific tR00dy dissoll FUEDCH (i wis AT S,
7109%#* #& (z)mamoy? thiogide@. %5g)+n DEM%ﬁrtﬂ&le)owed bm&ewyl#ﬁir(e)(l H5mil OPke soBitioh - +

ST TS R TN ST
e S bt MR ot A P,

710%# #&' and évapafhwﬁfbﬁﬂiyl(e)is tid give a élcabdiiolid wWhichtwas/tiofted &ifh) diethpiNdther
710%6* #& 8 +  710%#*#& () -+ T710%t*#& () -+dD  710%#* #& ‘5) + 7109 #& () - +

710%¢* #&' (10mi) torgivedi(1:20g) asia wintesglidy GDCh BobgHds 41y 7.3 (m, 2H); 7.4 (m,
(o) *
710% #& Gyt 8RR (m, SH); 4.0-3.8 (m, 4H); 3.1 (m, 4H). MS for CioHisFN,O (M+H) caled 311,
found 311.
100 StepB
H
0 0 O.N,H
FON NJ\/\O - FO—N/—\NJ\/‘\G
__/ \__/
1 2

To the amide (2.00g) dissolved in THF (40ml) was added hydroxylamine (1ml, 50%

aqueous solution). The solution was stirred at room temperature for 48 hours. The solvent
15  was then evaporated under reduced pressure, toluene was added (50ml) and this was also

evaporated under reduced pressure. The residue was triturated with dichloromethane /

methanol (98:2) and the mother liquor purified by flash column chromatography eluting with

dichloromethane / methanol (98:2) to give 2 (0.70g) as a gum. NMR CDCl;3 § 7.5-7.2 (m,

5H); 7.0-6.9 (m, 2H); 6.9-6.8 (m, 2H); 4.5 (dd, 1H); 3.8-3.7 (m, 2H); 3.6-3.5 (m, 2H); 3.1-
20 2.8 (m, 5H); 2.7 (dd, 1H). MS for C;oH»FN;0, (M+H) calcd 344, found 344.
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2. A compound as claimed in claim 1 and wherein:

25 ring A is a 5-6 membered aliphatic ring, and may optionally be mono- or di-
substituted by optionally substituted C1-6 alkyl or C1-6 alkoxy, each substituent being
independently selected from halogen, C1-6 alkyl or an oxo group;

R3 is hydrogen, halogen, NO2, CF37 C1-4 alkyl, and C1-4 alkoxy, nis 1 or 2,

ring B is monocyclic or bicyclic aryl, aralkyl or heteroaqryl having up to 10 ring atoms;
30 Pis -(CH2)n- wherein nis O or 1, or -O-, or -CO-N(R6)-;

one or both of X2 and X1 =N, or X1is N, or X2is C;
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20  or together with R2 is spirocyclohexane or spiro-4-pyran;
R2 is hydrogen
Z is -N(OH)CHO; or a phargnaceutically—acceptable salt or in vivo hydrolysable

precursor thereof.

25 4 A compound as claimed in any one of the previous claims whereinring A is a
piperazinyl ring and ring B is selected from an optionally substituted phenyl, pyridyl or
pyrimidine ring; or a pharmaceutically-acceptable salt or in vivo hydrolysable precursor

thereof. -

30 s. A compound of the formula I as claimed in claim 1wherein ring B substituted by
R3(n) is a phenyl, 3-methylphenyl, 4-fluorophenyl, 3-chlorophenyl, 4-chlorophenyl, or 3,4-
dichlorophenyl ring or is 5-chloro-2-pyridyl; P is a direct bond; ring A is piperidinyl or



9- 1008& ()-VY YD3 9- 109%&& ()-Y Y3*#10% & ()-VY Y')10% & REPLACEUERR SHEET
Y (L10% & ()-Tp|[:-410% Y2n{10%& ()- Y Y09, 8M 10% & ()-Y

:9,8M 10% & ()-Y Ys610% & ()- Y@ 10% (& ()- Y,310% & ()- bAa1098 \EB 2003
0% & ()4 Y 10%& ()-4 Y, 10%& ()-4 YLIOW & ()- Yl 10% %
037\ <A418%&6°’§6'6%}&' ()-e "10% & ()-e' Y'10% & ()- Y(10% & M’é&f@q()-z
10%#&' () - Z7: ?CDFGc GA410%Y -74-
"10% & ()-e' "10%W & ()-e' "10%W & ()-e' "10%W & ()-e "10%W& ()-€ "10%W & ()-e G
LIMNQRKK/ 4" ghpériainyd X- ie SOR0@Si&-CH25 and 2% SN(OH H‘D@% (u)rmﬁceuli@ adckpble10%8 &
"()-e' "10% & () -e' RTUVXf aAkk/ 4" 109 " 109% & () - 1094 & (Y-e "1006 & () -6 AoCc
salt or 1n vivo hydrolysable precursor thereof
{ '1098& ()-¢' [ehlr_?/4"10% 10% & ()-¢' "10% & ()-¢' "10% & ()-e' "10% & ()-e
"10% & ()- e 10%&() e' bB?/4"10% 10% & ()-e' "10% & ()-e' "10% & ()-e' "10% &

e' eAo
( ) - o 4" 10% 1006 % ?Tp%udl% ogt: ﬂ'(le) fognula Ias gczla(u?e% in clalm 1 w?gerem rin 0B /és 8? %l;engl 3-

§ E’) ;)Eﬂlgwm&wlmmﬁl&%ﬂuomphbﬁ% &chbgg@ﬂéﬁy]%-&h(ogcglﬂiehym%&&-(ld}%lﬂbreﬁh@l rmg0 or
: § g/ bB?/ 4" i*e /&F%ﬁ ﬁl‘% a(l%%cab?t)d/%ﬁ‘g M@Wl@ﬁrww&vw& l%é@écQ g S
T3 s ) e aton GO s RS chen| présfghe ppem e BIBe 1) S cpocr:

{" 8caw_b_'>%y41dw%ynea%xpjﬂd mwﬁrspﬂene@:s pgraam&o%)cpglenawzibﬂld@ns@mpmea&o(4-

"109% & (

0% & () cf knwbB?/ 4" 109% 10% & () - e' " 10% & 10%°& () {0w & ()-e' eA
oCc: chlorophenyloxydlmethylmethylene or a pharmaceutically-acceptable salt or in vivo

w_?/ /6 1096 109% & e' "10% & e' "10% & e' "10% &
E) e' b /4 3@%%?&%&@5“%%@;& ()-e' _%%*& ()-e' "(1)0%‘&'()-e' e,(Az)Oc:
{"_?/4"10% 10% & ()"10% & ()- e "10% & ()-e' "10% & ()-e' "10% & ()-e' "10% & (
)-€ bB?/ 4"10% 10% & ()-e' "10% & ()-e' "10% & ()-e' "10% & ()-e' eAoCc: {"

_’)/ 4" 10% 1096 & A)compossl Qf)the'fd EaS(()lalm'ed iokign | wheteim oing B is phenyl 1096 & () -
e'" bB?/4"10% 109 10% .- €. eA Y Py S o
2/ 4"10% 1695&" t“&‘%é/é’&“?‘fﬂae Oié%/sfg'ed’ Igd gﬁ%abané g Kihost l)y?? *81%% 8 ()-
Coo >BQTf F&/’ 18%/{6*2 o () gONI-})OO/%-I (g.nfl)Rlels hxdr%en 1butyl or ss)xro tetrahydmf
.o { " TX gt upBarinaGatidadiPeacceptable salt or in vivo hydrolysable precursor thereof
""10% & ()-e' "10% & ()-e' "10% & ()-e' "10% & ()-e' uvw{ hH " 109 AoO' 10% &' () -
" 10% & () e "109% & ()-e' "10% & ()-e' "10% & ()-e' "10% & ()-e' ] A% 10% & () -

"10% & (,

1050 (1~ AOPEIies Sompaption whih eqperises compayd ofthe Sl e
10% & ()-e clhikﬁ&ﬁ“l&c(a)m @'of 2 pWarindckutically Qéceftab)e salter ¥ IV &hydrolysibldedte’ dn)i-ae
109 & ()-€' »10% & (). e’ AoQk:

{""10% & (Pt @‘ma%ui'e%wcespt%b‘e TR " 1006 & ()-€' "10% & ()-e' "10% & ()-e' "10%
F& ()- 60" 10% & () -

bBY% 10%?& 0" 10%& ()-e "10% & ()-e' "10% & ()-e' "10% & ()-e' eAoCc: {"

+/ 3DG_% 10%f & (A dddifiosing pf ﬂﬁ%ﬁlﬂ){l@ a$ ﬂ:ﬁﬁﬁ&l if)clatm' 'lldi%pha(n)naaehtidhﬂ%&e@)ablﬁ 1

0% & ()-e KNRYbB% 109 & ()" 10%8& ( 10w & () -e " 100 & () - W& ()-e
eAoCc: t or in vivo hydrolysable ester thereof for use in a method of therapeuti treatment o e

Yei m % 1 109% & ()-€e' "109% & ()-e' "10% & ()-e' "10% & ()-e
-10%|& O - e%%%ﬁ%@@d&%%&'()-((a')"lo%&'()-t(a')"lo%&'()-<(a')"10%&'()-((a')eAOO

C:
{" 0% & ()" 109 & ()" 10% & ()-€e' "10% & ()-€' "10% & ()-€' "10% & ()-e' " 10%
) - €'23B% 10 %% &he psel GRac@mppurel S TBHEN1Y (1@ bf d fdBade)ti@lly 36%p@ble) - e’ eAoCr:

( "
o8& (), o bt Peis o)yl £k bl e oloniidh dimedichniehi Hoap " & ) %

@

&’ () e' eAoCc

{
e
e'
{"

C: treatment of a metalloproteinase medlated disease condition.
{"_%‘10%&'()"10%&'()"10%&'() e "109% & () e' "10%&'()-6' "10%&'()-6' "109%%
&'()-e' "bB% 1096 & ()"10% & ()-e' "10% & ( "109%6 & ()-e' "10% & ()-e' eAoCxe:

L1006 &' () B AnCRIRSPRdon BpAERS 3 Sl ol 0 B il (5,

*&

W b g SR palt orin vivo hydrolysgble ester thersaf which pIoGesR E0mPRSEs . jou o (1 ¢
¥ )10% &A( )OC ®' teavtigf Fdnifduiid.of )heeforrﬂtﬁla’?(m @1 a pharmaeéusic{lly-aeteptable mt(@r ie vivb0 % &

e eAo0

{" ?2"109% &" hxmlwb%e@efﬁ@wéwlﬁtaecommém(}heefom@%@)() e' "10% & ()-e' "10%
& ()-e fF&10% & ()-e' "10% & ()-e' "10% & ()-e' "10% & ()-e' "10% & ()-e' eAoCc
. {"=&"10% AoCe:

{""10% & ()-e' "10% & ()-e' "10% & ()-e' "10% & ()-e' hH' 10% AoO" 10% & ()-e' " 10
W& ()-e "10W& ()-e "10% & ()-e "10% & ()-e "10% & ()-e' ] A% 10% & ()-e' " 10

N AL A1



t

Tt
vy
'

‘\@"10% & ()- f'3"10% & ()- % 10%' & ()-B(| Z9vUav"1 21 FEB 2003
6940%8 ()-!<069%40%& ()- D6Y0%' & ()- 510%' & ()- L3&10%' & ()- 1

10%' & ()-*nvU4v"1 3 10%r*Y& ()- ( FM 10%%& ()-' nFM 10% &' ()-

10%Y* Y& (y%%@ﬁ' 7180>I 10>' :10%' & () - CV>| [ cvWdv' 1 @L0%* YFC@GB”/OZSOI

|~ g10%¢* Y& (ST A 1006k Y& () - TLOW*Y& (L. Y  10%/* Y& ()- '
109* Y& ()->n0?K| [: vWav"1l Y s!mow*v&'-%%- @10%*Y& ()- F 10%Y& ()- F
109* Y& ()- F  10%¢ Y& ()- ,f109%* Y& ()-KV|[:vUav"1 | Y+g10%*Y& ()-G |

) 10%r* Y& ()- @yl0%r*Y& ()- S&3"10%*Y& ()- $ 109%*Y& ()- Y

#10%r* Y& ()-Uf| [:vU4av"1 £8"10%r*Y& ()- y510%r*Y& ()- 3@ 10%r* Y& () -
2109+ Y& ()- S 0! 10%¢* Y& )™ - 10%r* Y& RKvUAV" 1 mL0%& ()- &L0%&' () -
| 1096-& () - 310Y* YIOY* YHOY*Y <JOUEY& ()  1:1}0%0r* Y& ()- KPp<|[:vU4v"1
f$10%& ()- 3 9110%-&\()- 340%& ()- ¥ "109%%& ()-m ! 10%& ()-

10%-& ()-De| [:vU4av"1 YZI09%& ()- @ 10%& FMl0%& ()- F "10%-& ()-
F&f 1096-& ()- ' 1004 +R3& ()-ei @[:vU4v"1l @Y 10%& ()- $"10%& () -
"110%& ()- ,10%& ()- |z 10%& ()- | F'10%-& ()-@a|[:vUiv"1l s310%-& ()-
110%-& ()- fLOL0%& ()- |,10%+ & ()-4 )"10%& ()-

@ 109%& () - E23457| obU4v" 1 | 3: 10%) y& () - MLO+10+10+ <109%& ()- Y:!10%& ()-

yBLO%-& ()- 610%& ()- 7CHAH(| [9bUAV" 1 1s)10%" & ()~ 5) 10%%& () -

MYL0%, Y& () - (10%, y& () - 0%, Y& £)=

10%, y& () - QSTWV| [ NA4v" 110y, y10@Q, %y 4s10%, y& ()-L s)108 ,$ & ()-
s)10%g, g& ()- s)10% ,z & ()- \P Jf18%& ()-VdpzY8NA4v" 11 0& 10%, y& () -
& 109R'R& ()-- 10%,Yy& ()-- 3"10%R¢& Re- -

10%, y& ()--!, F+10% ,,:,, & ()-| [ 9ONAQv" 11 ! Ps(#10%EE& ()- $"10%, y& ()-
"Af&1098 , 1 & ()- f&LOYB& ()- F f&L0%W, W& ()- (df&10%!& ()-4|[: NAMdv"11 | P7y
10% &y &' ()whé&ld X, 1fepessnts K) or dPrecutfOmf(Y (wiictlie? bi afddifichtiorBog disflactaidmySr ad -
"Cs(#10% - &" & (3-uT3v 110% & ()-Z. '10% '}& ()-Z

m ! 10945, ( &ctiyated qudéfoﬂ,nﬁa,bk foy reagtiomwish Y4104, 4 | +10%4, 4& () - MU+, { Z9uT3v

' Clovar aed (- NovRTesals g presbad S b angadkad8ifedtdnty ol Rabdantyiy,

. 43] ¢" " Heagl{\ry répibdents 4 ratbichd f6h of Z, dipRdinier of3] Gvhettde By nmivdiffedlien or Headi ng

g

93fc"A "Default Par afgzrlaph Font/ bM (=2, : <?@\sCDEUF MI"*?egl t ~pi VIr "~J4
. displacement of Z') or an activated form of Z;

and where Q is -(CH;)(R6)- then by reacting a compound of the formula IX with an
10  appropriate compound of the formula R1-CO-R2 to yield an alkene of the formula X, which
is then converted to a compound of the formula XI wherein Z* is a hydroxylamine precursor

of the group Z, and then converting Z* to the group Z, all as set out below:
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b) reacting a compound of the formula (IV) ) or a pharmaceutically acceptable salt or in

vivo hydrolysable ester thereof with a compound of the formula (V).

R/ \Q7<’" v

R1 R2

R3

n

wherein B' represents a suitable ring function or substituent group for reaction with P';
Z'is as hereinbefore defined; and

P' represents a suitably activated form of the linker P for reaction with B'
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or where X2 is N then P1 may be present on ring A rather than ring B

or, as required, the linker P may be formed by appropriate reaction of precursor groups P’

and P”*’ provided on rings B' and A respectively, or vice versa.

12.  The use of a compound of the formula (I) or a pharmaceutically acceptable salt or jn
vivo hydrolysable precursor thereof in the preparation of a medicament for use in a disease

condition mediated by one or more metalloproteinase enzymes.

13.  The use of a compound of the formula (I) or a pharmaceutically acceptable salt or in
vivo hydrolysable precursor thereof in the preparation of a medicament for use in the

treatment of arthritis.

14. The use of a compound of the formula (I) or a pharmaceutically acceptable salt or in
vivo hydrolysable precursor thereof in the preparation of a medicament for use in the

treatment of atherosclerosis.



