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10 Background Art An extracellular matrix consists
of collagen, proteoglycan, etc., has a function to support tissues,
and plays a role in a maintaining of a cell functions, for exanple
propagati on, \?d{i f&gr ntiation, adhesion, or the like. MtriX perypommoi2é

met al | opr ot ei Qduzn ) such as gel ati nase, stronelysin,

col | agenase, and the like have an inportant role in 15 degradation of an
extracellular matrix, and these enzymes work for growth, tissue

renodel i ng, et BBMEAR physi ol ogi cal conditions. Therefore, it is -
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di seases seriously, but it is considered that these enzynes at | east

participate in tissue breakdown. As netal | oproteinase inhibitor
am no acid derivatives, for exanple hydroxam ¢ acid derivatives
am no aci ds (WeAs®n2H562939), carboxylic acid deri vat i vesrJ¥b7/6012610
acid and/or their hydroxam c acid derivatives (W05/35276), etc. 25
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2 related to its activity. Therefore, devel opnment of MW inhibitors has

| ong been desired. In the above situation, the inventors of the
present invention found that a kind of sulfonam de derivatives have strong
activity to inhibit MW, The present invention rel o6
conposi ti on P2 tbi ti ng netal | opr ot ei nase which contains a conpound of
the fornmula I: _ [err] wherein Rerr] is
optionally substituted | ower alkyl, optionally substituted argé optionally

substituted arah kg 2epCi@maN i s8etd tuNdd -hEt@ro@Kil RS @B&ESsfACy -
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substituted arylene, or optionally substituted heteroarylene; Rerr] is a
bond, -(CH2)m, - CH=CH, -(err]CG, -CO, -CONH, -N=N, -N(R[err])-
-NHCONH, -NHCO, -0, - S, -SO2NH, -SOerr]-NHN=CH, or

tetrazol -diyl wd¥dmrish 1S optionally substituted | ower al kyl, POPOPIE8I26 y
substituted CJerr]-Cerr] cycloal kyl, optionally substituted aryl,
optionally substitut ed heteroaryl, or an optionally substituted

' - tic he : t Lo I Y'
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phar maceutical |y accepta t of the conposition or substance, or

hydrate of the wqmoogl;,u\o?,gsubs.tanpe @+ palitt &, — (CHMnhi-opedg gy nore
detail, the invention relates to the following a)-b), 1)- 16), and A)-O).
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3 wherein Rlerr] is optionally substituted | ower alkyl,
optionally substituted aryl, optionally substituted aral kyl,
optionally substituted heteroaryl, or optionally substituted
het er oaryl al kyl ; err] is hydrogen atom optionally substi vyl
al kyl , wo g7z Btional |y substituted aryl, optionally shg‘g'?ﬁ?ut ed
aral kyl, optionally substituted heteroaryl, or optionally
substituted heteroarylal kyl; R er r}xs a bond, opti onal I%
substituted arkhZefted s & YORIEN U&ILI £ 1 &M RBFR L P S TRpdfr] is-a
bond, -(CH2)m CH=CH, -(err]CG, -CO, -CONH, -N=N,
CN(Rlerr])-, Kk BENMS OK@EG. . -O - S, - SCRNH-,
-Sgerr]- NH—th}+ or_tetrazol - d|yI; Rlerr] is optionally substituted | ower
al kyl , optiona IyL%.&.bbu tuted CJerr]-Cferr] cycloal kyl, optionally
substi tuted aryl, optionally o8 ?gbsti tuted heteroaryl, or an

tic hete

optionally substi tuted non-ar cyclic group; . R err]

i s hydrogen at om or Ioi_?_r_ al Y dS L, -OH apd mis 1 or 2

provi ded rit (%éfhuto en Y is -NHOH, Rferr] is
optionally substituted aryl or optionally substituted heteroaryl
when R err] is optionally subsal tuted aryl ene or optionally
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substituted arylene and Rlerr]is a bond, both of Rerr] and R err] are not
a bond at the sane time, and Rerr] is not -O when Rerr] is
optionally substituted arylene or optionally substituted

het er oaryl ene,w@bsi4 cal | y active substance of the conposit ipgfigp#/00126
pharmaceutically acceptable salt of the conposition or substance, or
hydrate of the conposi tion, substance or salt. b) A
conposition for i nhi biting netalloproteinase as nentioned above, which is a
conposition for inhibiting type-1V coll ageRbse. -
Preferred enbodi nent of the Rr ﬁsem |nvent on are gs fol | ows.
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wherein R err] is optionally substituted | ower alkyl, optionally
substituted aryl, optionally substituted aral kyl, optionally substituted
het eroaryl, or optionally substituted heteroarylal kyl; R2 is hydrogen atom

optionally s ed | ower alkyl, optionally substituted gfsofaidsonal |y
substituted é?gﬁiﬂ; optionally substituted heteroar yl, or o;?t,ﬂll onal |y

substituted heteroaryl alkyl; Rerr] is a bond, opti onal |y substituted
arylene, or optionally substit ut ed het eroaryl ene; R err] is a bond,
S(CH2)m, - CHFGH., (6]erkFCES 4CRE =B B TINENNFINR er I F VA _
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aryl when Rerr] is optionally substituted arylene and Rerr] is a bond,
both of Rlerr] and R err] are not a bond at the sane tine, and Rerr] is
not -O when Rerr] is optionally substituted arylene or optionally
substituted hayevnsmyd ene, R err] is not phenyl substituted wdiisper00126
di met hyl am no when Rerr] is -N=N-, R3 is not napthal enediyl when R4 is
"-N=N-, Rerr] is not phenyl when Rlerr] is 1 ,2-phenylene and Rerr] is a

bond, Rerr] is n n rd Jds 1,3 .e Rlerr] is
-SJerr], Rer rl]’rgl)ge,‘:t %%t%&#%éubs‘%ﬁu%gﬁ%g%ﬁ%%én Rlerr] is™
phenyl ene and Réqrgqvl -CHerr], and Rerr] is not 1,2-phenyl ene, an
optically active su ce of the corrpound a phar maceuti cal |y acceptabl e
REPLACEMENT SHEET 5
salt of the conpound or theoopLCC y actlve ubstance or a hydrate of the

conpound, sgbstance or sahkl S0, -N COQH VI
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2) A conpound of the formula I1: [err] wherein R err]
is -CHCH, -CC, -N=N, -NHCONH, -S, -SO2NH, or -SHJerr]-NH+ N=CH;
Rlerr] is optionally substituted aryl or optionally substituted heteroaryl;
Rlerr] and e each independently hydrogen atom | owey or
nitro; R[errR][v,%g[’zgﬁ"], and Y are as defined above, provi de\é\q’ﬁfre r ¥2§ not
phenyl substituted with di nethylam no when R4 is -N=N-, an optically active
substance of the conpound, a pharmaceutically acceptable salt of the
conpound or tH&.oft Db K ek vblséﬂét?aﬁh%,méﬁat%émaédﬁ\t Bef-ddrpound,
subst ance or Sal‘t'a)m%%A conmpound of the fornmula II1I:

[err] ns
11) XIX:
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wherein Rerr] is -(CHerr])m, -CO, -CONH, -N(Rerr])-, -NHCO, or
tetrazol-diyl; mis 1 or 2; Rerr], Rerr], Rerr], Rerr], Rerr], Rerr],
and Y are as defined above, provided Rerr] is not nmethyl or phenyl and

Rl err] is not woeipnophenyl, 4-chlorophenyl, or 2, 4-dichl or poraryioeieen
Rlerr]is -NHCO, Rerr] is not carboxyal kyl, al kyl am nocar bonyl al kyl ,

cycl oal kyl am no car bonyl al kyl , or phenyl am nocar bonyl al kyl when R err] is
-CONH and Rlerr] is not optionallygsubtituted,heteroaryl when Rerr] is -

CH err] -, an optically acjjuensub ance of thRe compound, a -
pharmaceutically accept sal t t he tically active
subst ance, or a hydrateﬁzf SE&J taﬂ(?g"& ﬁ 4) A conpound
of the fornmula IV: [err]
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6 wherein Rerr] is a bond, -CH=CH, or -(Jerr]C; X is oxygen atom or
sul fur atom Rerr], Rerr], Rerr], and Y are as defined above, its
optically active substance, their pharnaceutically acceptable salt, or
hydr at e t her eof A conpound of the fornula I":

[err] wherei ‘H”é‘ﬂf i's benzyl, (indol-3-yl)nethyl, FCT/IS7100126
(1-met hyl i ndol - 3-yl)nethyl, (5- methylindol-3-yl)nethyl,.

(1-acetylindol -3-yl)net hyl, 51- met hyl sul f onyl i ndol -3- yl) et hyl ,

(1- al koxycar bory) -8B Frgt nyl 9o e BafP& EBA&EEHonyl nethyl ), or i--

propyl” FLerrT'C s tvdgpen om, iyl 5 Rk RSB 11

THHELEEL1) ~16) EMOWThAMICEHKOLEY.

éBl:*%Eﬁbi.t%E—‘ﬂQ’itl) ~16) BLXUA) ~C) d&Roik
EMEEATHAEEMARY. X¥o7o514F—¥H, BLUIVEHIS
FFr—EitRT 3.

L#R—&X1) ~16) BELUA) ~C) LE#MOLAEBRITRTH
hxﬁu7mf4f4€m§ﬁﬁ&%?ﬁ,RTE%T&%%#%EH
EFLW,
X1

R’

H5—R4—R3-802-N)\COY 1
"qz

1) R'2Ai~-—70EN, RPN, B (1> KR—=—-3-1N)
AFN, REMAREF. R®21, 4-7x=L>. Ritt—C=C—.
REMEBRENTWTHENTI 2=V TRDINB{LEN.
2) R'i—-70BN, RPN, £ER (41> K=N—3~-1))
AFN, REVBAFZERF, REVNBEREINTWTHBEWVZ, 6§ -FFT7x
UL, RAN-C=C—, REMBBMZNTVTHIWVWIZNTR
banztawy. |
3) i—7OBl, RPN, EER (A R=I=3 -1 AF),
Rzﬁ*$E¥‘R3ﬁl,4—71;V>.R4ﬁib57—w94w.
RINEBRENTVLTHIWNWTIZNTERDENZLLED.
ZBEMBP, (ZPAFN) ERESFRELZEIBERDC  ~C,,D7
NEVEBE®RL, HAE. AFI. ZTFN. n-7FOEN, i —7DE

Ve n—=—7FN, i-TFN, sec—TFl, tert—-—7Fl. n

12



Rlerr]" is -0-; Rerr]' is phenyl or 4-hydroxy-phenyl; and Y is as defined
above, its optically active substance, their pharnaceutically acceptable

salt, or hydrate thereof 6) A conpound of the formula I": [err]
wherei n R err]woies2Ar4 hi azol yl met hyl, (i ndol - 3-yl) net hyl, PCT/IP97/00126
(5-met hoxyi ndol - 3-yl ) met hyl , 1-napht hyl net hyl, 2-napht hyl net hyl ,

4- bi phenyl yl net hyl , 2, 2, 2- trifluoroethyl 2- phenyl et hyl, benzyl, i-propyl,
4-ni trobenzyl, 4- fJu benzyl oh | net hyl _

met hyl i ndol - 3- yI)rre T (5 %l'n‘da%Bg‘;l )Wrret?gli terti-R>FI&

(5-f1 uoroindol - % r(:tz‘aa,p%l (pyr| d| n-4-yl ) met hyl,

(benzot hi azol - 2-yI') e (phenyl)(hydroxy)nethyl phenyl , carboxynet hyl,
2- car boxyet hyl , t hyd et hopy gt M‘k’iﬁ}i @y@ z,yt
(benzi m dazol - 2. y??%ggﬁﬁﬁ (fgﬁg?ﬁg¥tuléonyllnégl- - Qﬁﬁﬁﬁ

(1- et hoxycar bonyt ol 38k BRI 12 RLew 4 t@achvdrﬁgeaf atent . Rﬁe—rb]u is
1, 4- phenyl ene; Rerr]" 1s a bond, R[err] I s phenyl, 3- net hoxyphenyl

4- et hoxypheny| & 4, et Bybohgny| i 4stLol: bty/lcphen . ter t ~ 7 F A%
4-trifluoromet hyl phenyl, 4-fluorophenyl, 4-nethylthiophenyl, 4- biphenylyl,
2-thienyl, benzdr&dls 2 l,, benzothiazol-2-yl, or tetrazol-2-yl; and Y is

EAMBR,. TCs~Cg> 2707 0F)) &R, XX, >707o
E».yaujfw.yan&>§w.ybn«#v»\yan«7?
NENEITSNDB,

FAMBP., (77U &R, BRRLLRBBERRF FEHL
AKFREERL., AT, 7z, T T7FIENETENS.

ABHEEDP. T750FN) &1, Eﬁiﬂ?)b#)b%l:ﬁﬁﬂ?')—)bﬁ
MERLELOT, ChERERTRESLTORETHAL >, M
i, RPN, 722 FW., 7zz=hT7ol (HXE. 3-7x=20F
ODEL) . FTFLAFN (BAE, a-FTFLAFN) . Z>XRAUN
AFIN (AR, 9-FT>RVIAFI) ERNETENE. PTHRLT
IBRFELW, Th507Y) - IBLGKBEECBREZALTNLTD
X,

FHMABP., IAF0T7V—)) &R, EECBEINS., BEET.
MERFRRERFTERAICIBLESS, »ORKBLL <MD
ﬁ#ﬁ;ﬁ%bfbsfﬁxbs5~6§®%§ﬁ’&§%b. ChoRER
TEZLTOMBTHAL S5, AAK, O (ARK, 120
VY . 4RV (ARIE. 242 FRUN) L AN UN (BZE,
BANNRIUN) . AIFSUN (BAE, &35 SUN) . ESY
DIV (A, 1-ESYVYN) RV FSUL (BRI, 2-R>
JAz¥/SUN) . 43/5_?"/'J}lz (XX, -T2 JSUN) . 41K

13



7 as defined above, its optically active substance, their
phar maceutical ly acceptable salt, or hydrate thereof. 7) A conpound of
the formula V: [err] wherein Rerr] is -CHCH or

i—?'[serr]c-'; %57127175[6”]’ Rlerr], Rlerr], and R err] are agcggpd7ngdsabove,
U= (A 64> FEUPZN) . BYTIL (BAR, 4BV Y  _
WY . F200 (A, 6-F U0 . 4VFIVIN (WA, 3-1
V*/UW);77UVW(%iﬁ.L79U9»).71T>ZU9

=N (BEXE, 2-7xF AU ZN) L BEUSF TP (A, 3-E
U= L BUIZZN (X 4BEUIDZN) L ESTZN

(BriE, 2-E52=0) . 2> 2020 (BAE., 3->>/U=0) .
785210 (WA, 2-7432Z0) . FFVJUZIN (BRI, 2
FFTVZN)  AVFHVSIUN (AXAE, 31V FHVYUN) , R>
JAVFHISYINL (HAE, 3RV YFHJSUN) L AFHV UL
AT, 2-FFFVUN) . XVFFHSUN (FIXE, 2.2V
FFHSYIN) XV FFHOTIINL (AXRE, 4RV FH Y
TYSYUN) . AVFTVIN BAE, 3 AVYFFTJUN) . RV A
VFTSUN (FRE, 22XV IYFTSUN) . FTVUN (BA
.2 FFVSIIN) RV FFZSUN (FAAE, 2.X2VFT7TVSUN)
TYN (WA, 3-7UN) RV TYN (A, 3RV TR,
Fro)h (MaE. 2-Fx=N) . ROVFIZDN (AR, 282V
FLZN) . FRFIVUIERETShD, Chso7 U - IBAKR
EBEOBBREZALTVLTHIN,

AREBE. [AFDZU—TAFIL) L. HETLFLEDE
BORNEBRHEATFOTZY - NENBRLZDBOT. THoRERTHE
BETORBTHALDS. AR, FTFVUNMAFN (A, 4.F
7?Uﬁxfﬁd.f?yuwx?»(wzﬁ.5?7VU»4&%»),
LAEDNAFN (BAE. 24 BYUNAFN) . AXFJSUIRATF
.»(wzﬁ‘445&70»%?»)‘&>V%7VU»x?»(Wi
. 2ROV FTIUYIAFN)  ROVETYUILAFL (BXE,
1-ROVESVYUIAFN) . KAV PUTZVYIIAFIN, (HXE.

14



optically active substance, their pharnmaceutically acceptable salt, or
hydrat e t hereof. 8) A conpound of the forrmula VI: [err]
wherein R err], Rerr], and Rerr] are as defined above, Rerr] is
optionally subsbbtnmed | ower al kyl, optionally substituted arsdmyeopéormnal |y
substituted aral kyl, optionally substituted heteroaryl, or optionally
substituted heteroarylal kyl; and Rlerr] is optionally substituted aryl, or

OBt oAl Y SUORLILEL et oM i oV et ey ) knf?@t S PR
pheny! am nocar bogy9f kyh 250y KL K9P 2220 frosheny! (s ghl ropbapyl, or
i chl or ophen an opfically act’i ve Subsf ande o e conpounﬂ

st ance. or & hiﬁfﬁt"é’g% %%2' boohing X Sl A 9?‘5?’39 A% @‘y%’ﬁé'néﬁund
of the formilaggiFohs, cheo 7V - IBPCREEOBREZALTVLT
b,

FHBEP. 7V &R, BIAE. 722V, FT7FL
ZE@okL., TORMLLIK. 1, 2-7xz=L>. 1, 3—-97z=L
.1, 4-2xZVER¥ETSHhB,

EEMBEF. (AFa7U—-V>) &R HAE. FF72>0100,
73T 4N, BUSOULINEERRL., 5B LR. 2, 5-
FATZTAN. 2, 5-T75T4NERETFSNS,

ARMED., (EFFLARRRE) L0, £ECEENG. REE
F. MBRTFXRIEXEF2RARC1IBUEES, BEEHEDS~6 1
REEBWUL. ChoRBERTELLTOMBTREALY S, AR, £
WEY ), BRYD ), ERYT ) B2 B%T S,

ZWPEF, (7ANIFS) LB, FAFIBEOBERTNFLTH
57N0a%, WA, AbFL. ThFy, JORFL, TrE,
REFNAELEEERT B,

FHMES. EETVIFY) R, TIFARIANEERET N
FNTHB7NIAFY, HAE. AbFy, Th+2, n—Fof%,
i—VQ##b\n—7b#9.i-7b*9.sec—7b#9.t
ert-7rELBEERT 5.

FZHMER. INOF D) LRT7vE, BEE. BRE. BXUavEs:
Brkv 3,

EBEMBP. (FAERNFA) 2. PILABH2XMBERT L+
WTHBBFNFENFA, AAR, AFNFA. IFLFAE2E%RT S,

15



[err] wherein R err], Rerr], Rerr], Rerr], and R err] are as defined
above, its optically active substance, their pharnmaceutically acceptable
salt, or hydrate thereof. C

8 10) A conpgyhsy9f the formula VIII: | PCT/IP9T/00126

*%ﬂ§¢\fﬁ@éﬂThT%&“TW*»J‘rﬂméhThT -
BIWCs~Ca22D7NFN) . R TBHRINTOTHIWVIES
EREERNE) TBU2BRZT LB LEROF, Z7H0aF2 (WAHE.

. AMFL IFF2) 0 ANAT, THVENFF (B, AFNF
Y., 2207 0F N WA, Yoo l, T FN, 2
ORFI., ranxd ) . ZNo¥ > (AXE. 79%. %, B
F.3AUR) . ANNEFS, THAFIHNRZIN (BXE, A F
ANVERZN, ThFTANEZN) . ZbO, 7 /7. N7 NFI (H
A, PUTZFOAFI) BRHBULREBRTI ) (BxiE. R
FNVNTI/) PAFNTI) AWNEANTI)))  XT=2), 7
TN, RPN AFLEBNETONSE, ChoR, EToTkELKE
TI1BULLEE#L S 3.

ZHMEF. BRINTVLTD EIWTY -y . BRI TVLT
bEWTISNFIN) . BRIhTLWTH EIWAFOTFTY =)y . &
RINTUWTHELAFOTYU-AT7AFIN) . BREZATVLTDHX
WZ7U—L ), BEU IMBRINTOTBIWBAFOTY -V ) T
BUPFERELOBREELZ. #IAE. tRoF>, 7HI3F> (AlA
. ARF2, ThFD) ANITN, THFIIFT (BAE, AF
WFEF) . >2a7hvFN (HAE, > 2070, o207 F,
ruRCFN) o onOFY (BIAR, TR, EHE.RR, 3UK) .
ANEF, FHIAFTHNRN (WAE, ArFPANRZN, T
b#yhﬂﬁzw).:bn.97/.AD7»#»(M£&.FU7
Ao AF)N) . 7U-IFFL (AAE. 7zZ20FF2) . BRD

1l

LLSWRIEBRT7I) (AXE. XAFNTFTI), PAFITI). OLF
NFIJ),. RODYFUFTIY O HT7=), TAFL (BAIE. A
FN, TFN. n—-7ol. i -7}, n—=TFN, i ~TFN.
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[err] wherein R err], Rerr], Rerr], and Rerr] are as defined above,

its optically active substance, their pharnaceutically acceptable salt,

hydr at e t her eof . 1 1) A conpound of the formula VIII:
[err] whengoorflarr] , Rlerr] , Rerr] , Rerr], and R ercrJpsmons
defined above, its optically active substance, their pharmaceutically

accept abl e sal
[err]

t, or hydrate thereof. 12) A conpound. of the fornula X

sec—7FN. tert—FIh, n—=X>FN, i =RF)}. n
eo~RCFN., ter t—=RFI) . FUTr=) (BAE. €2,
FoXRZp) . TAFZN (BAE, TFZN. Tz FZN)
FIVAIAN (FXE, ®VIN, TEFI. 7OEF=)) . 730
TFES (A, TEFAAFS) . PUNTI/. PARIANKRS
NV BAE, AFNANFZN) Zx2h. ROV, TYE (A2,
ZxZT7YV) . BRINTVLTDHDEIWAFOTZY - ) (AxE, 3-¥
UTN) . BBIATVWTHLIVWILA R (BXE. YLK, 72—
VIV 4K) SHR8iFoNn3, ThoilR. 2ToTHARMETIEUE
BiRLS 3,

RUEZEWTH-DORROHBE

EARHULEM (1a) BT (Ib) B, —/KX (XV) THEEIh>
HIET2e-7I/BEHRRBILT, UTRFRT 6 BMBMOBKEL
KOMBETEIENTED., ~BUICRAREZAVAIEEARNLLAY S
ERTBIENTEDN., THENOY L THIEBE~FEERALTS
BRTBIENTES, EEL. ThoREEH I OBIBHED 1411z
TEYT, MOFETHEINALEY I LEARNOBWITASINS,

AR LtEDIZBRITDODVWTOERE.

B :RIMBERINTHLTHBIVNTY —L X RERIATLT
BELNAFOFU—L L, RNH—-—C=C—, REMBRINATHTH &
myu—ﬂitmﬁménrmr%;m«fn7u—»faamé%m
DWTOERE.

CH:RIMEBHEINTUTHEIVNT V- L ELREREATVLT
BEVAFOTU—L >, RIVBES, REABATNTOTHLNT
= L EERBREN TV TOEVAFOT Y=L THBEAMIED

17
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wherein Rlerr] is -CH=CH or -Jerr]C; Rerr], Rerr], Rerr], and Rerr]
are as defined above, its optically active substance, their

pharmaceutically acceptable salt, or hydrate thereof. 13) A compound of
the formul a , [err] wherein rr],
Rlerr], and g??‘"g?e as defined above, provided Rierr] isa%%?ﬁ%ggﬁ%f,

phenyl , carboxyal kyl, al kyl am nocar bonyl al kyl , _
cycloalkyIanianﬁgpﬁﬁ%lalkyl, or phenyl am nocar bonyl al kyl and R err] is not
2-chl or ophenyl ,- 4% rophenyl, or 2,4- dichlorophenyl, an optically active

f th cal
Substance o N RTRYIE & ARIACL LRI — L s e e s nTRT

bEWAFOFYU—L L, RB-CO~-NH-, RMBRINATKLT
BLNTY—NVEARBRIATOLTHINAFOTYU N TH B
MIIDODVWTOERE. |

E : R3IVBRINTVTHIVWTY—LOERRBRINATVT
BbIWNAFOTY—V I, RBFISY—ILTAI, RINBREZNT
WTBHBENT ) —JIEERBREINTLTHEWVAFOTY—-NTH S
fL&EMicoONTOERE.

FE :RINBRZNTWTHBEINWT Y-V EEREBERIhATWLT
bEWANFOTYV—VL Y, R4AXA—CH=CH-., R MERXhTWT
BEIWTU— NV ELERBRIATWLTHBINATFAT Y —-NTH 3
BZOWTOERE.

DFRINSOFERDODWTHLIBEHT 3.

(A¥)

R! R!

o B1I8 A

H,N” ~COOR'S ——— R°-R*~R*~50,-N""~COOH
R°-R*-R’-S0,-Hal R?
XV Ia-1
H1
R5—R4-R3—SOZ-N.)\CONHOH -
#
-1
b
R°-R*-R%-S0,-N
#
XVI
(Xth, R!', R2, R?®, R*. BLURSEMBELAER. R'S XK

M_E_?_J;_E;»

$B3TR

$F4TE

CONHOR!'®

18



9 acceptabl e salt of the conpound or the optically active substance,
hydrate of the conpound, substance or salt. 14) A conpound of the formul a

Xl

Rerr],
t he

[err] wherein Rerr], Rerr],

REERANKS L ABEEXDL.RISHEFOS S REEERD L.

HalR@3no¥Flzkdbd. )

L& (XV) H5a®m (a-1) ~ORER. €£&H (XV) 07 3
JEEANKZMETBERE BI1IR) TH0, EThIERESE. N
—TAFNEERANRF L RBEOREZT . LEW (1a-1) 5
L&Y (Ib-1) ~\ORERANBEFI N ERZEFOFYARLT 2 RE
(B2I/) TH5. £, L&Y (Ta-1) »5EH (Ib-1) ~K.
Ee#H (Ta]) CEKOF S RBEEATHEFOFL LTI L 2R
TORMMEEZEMI R TEEY (XVD 2B84% (B3TE) . BE
RS (B4IR) CRLTH I, ANFoNEBLUE Ry 4

BMLERERBECR-THTLAE LW, X, X (XV) TRENZT

/R, HBEOHEET., ANFoNIERE, M. R6—~R4—RS3
—SO2Hal (R3, RY, BXURSRMPBELABE&EZ Hal=/1N0D

T2) TRLENDIANFVENUS DLW ELRIESIE. RWTE R

OFS N7 I eRBEED, STIBROVUTESIRLSRRAIEL

TOEDTHS..

(B118)

REEAHOR (XV) TRINBTI /MErBE0BMME (M2
. HBE, p R AICRNKCEE. FUILAOERE) O—Ho0
PORTEBELTAFTES. TOMDLORERILLME 2 2 8.
FBA (BEELEB) CERO7I/JBEKE. J. Med. Chem. 38,

1689-1700 (1995) Gary M. Ksanderet. al. ZEIC > TSR TE 3, £,
ANEZNALBRE BRI, ANKESBADY ) O—BObOIE

TWRBALLTAFARTHY. TOMOLDORHERILLHE] 4 %,
1787 H. (1978). Synthesis 852-854 (1986) Tatsuo Hamada et. al. %

K-> TERTES. REINLINRFINELLTR. Sl T
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conpound, a pharmaceutically acceptable salt of the conpound or the
optically active substance, or a hydrate of the conpound, substance or

salt. 15) A compound of the forrmula X I|

[err] merﬁ‘{%ﬁéﬁ”]’ Rlerr], and Rlerr] are as defined aP?yﬁ”,m%
y

optically ac
salt of the conpound or the optically active substance,

Bstance of the conpound, a pharmaceutica

accept abl e
or a hydrate of the.

conpound, substance or salt. 16) A compound of the formula Xl V:

[err] wher ek T & B K ER] & FPY TRRST M bed TRE eF P Fdl & 4s7 dief i et “above,

an optically active substance of

th
T 2 2 R AR A N R E L N ENETONS. ChoORBED

BiRgiz. REECHELTE (A, HE®. P Z7IADER) =

WE (BAKE. KB RUDAS) OBETEMASRT 2. £
HEMERE (FA. 10%85 9T A REMEEET) $6&icto
CEBENBH. LA (Ib1) 2BBEDIIR. TAFNOEEE?2

IO FOFHABILETRoTHEN, ANFZNIERBOBR L

L. IS (XV) TBWTRISHARTHIBTI/EOHEAIZIE.

SAFAKRINIAFTIR, FFSERD75>., PFFH>, SAFNHR

WEFTE, ZEPFZMUN, KEERBRENRSESEEMNFEL WAL,

R'*"NVBBETHIITIATNEBOBEIIRE. CToizkABEBEK (A

A, RYEY. TrODASY) LLRAREOBABRNE TSN
B, ANKEoNMEERIZBWSNZEER, FVIFLT IS, N-2
FNENKRY SOFMBE. SLRABRLEF PO A, KBIEHUY
L. BREAVSLASOEREESE THS. REBERER. Xn~%8

THd,. M. I£ta&P (la-1) ITHBIFBR!', R3, R4,

R3E/LRER?S

MANKFoNEHELA22BRE (WAE. EROF, ANWHTH,

FI) TP )) BT HETHDIBE IR, Protective Groups in

Organic Synthesis, Theodora W Green (John Wiley & Sons) FICi#
DHETTFHREL. ZTLLEBTTORBEZRETIRE XN, X

. RZMAETEWEESR, SEOSRPAFIAERIALATIER, 5k
Koozs5>., PAFH>Z0oBth. X T~80C. FELRXHE

F~ZRBTNOF ATV EN (BAE. IUEAFN, IVELIFI

£) oApy L7 INFEN RARE. XNV FOAY R RPN T

D3 RE) HEMAL. 3~3 0KM. FELIT10~2 OBMMAT

BZ2TEUCELEVEHNON-R2ZHEER/BDIENTES,
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conpound, a pharnmaceutically acceptable salt of the conpound or the
optically active substance, or a hydrate of the conpound, substance or

sal t.
[err]

17. A compound of the forrmula XXVIII:
WO 9727174 PCT/JP97/00126

REPLACEMENT SHEET

9a_

(E2TE)

EROFH AR (Ib-1) B, EROFS N7 I EEEH (Ta-1) =
EREORBUEFZEAEICERNASES I LITE->THRIBEINSNM, EFD
FONTIVREE. TOBMME (AT, HKE., U omE. B
B HTRBELTAETE) 2HELO0EETCRISICHEAT S, HE L
LT, FPYZFNTIZ. NNN=SRAFLTZYU 2 N-XFLEL
FTVEFOFRERE, FERAKEBLEFRPUTA, XKBIEHY I L, BE
AV LAEORBEENET SIS, LE8W (Ia-l) 2T0FEE kD
FHLAREORBELTHEATHLES IR, XT7F RBARE (MAIEL.
PLUONFYNANEDIIR, 1 ~ZFN-3~ (3-UAFNLT
2700 ANESLIR. NN -HARZNTSLIYS - L&
ERENSOWTNMAE L —EROFI RSV RYT S =), N=k K
OFaANIBRAIIFRFEIOREY) SOFAETEIRBEFS. Bit s
LTR, PAFAHLIATIR, FFS5EROTS5>, A4, o
AFWALEES K, PRI MU, KEARETASEABERNAL
SH. RIEEEIR. ~20C~40C. FEL<RKA~ZBT. KK
U1K~ 16BMTHS.

L&Y (la-1) ORRHFEFEIL TR, BEXYD (Bic. ESBE
K#) . BAOS Y. BT O REABIZAFNVEERTS. 2hb
OREUEBBARBBEROFETHBEINSN, BEXHIZ. ST, &
aw (.Ia-l) ICHEE (XA, PVIFITIY) OFETCBEBN DY
ety (AIAE., JOooREBIFI) 2EBIE. BNAOX DT,
FIZE, L&Y (Ia-1) KNOTERE (A, 23U r0y
B, FA=A2DUK) 2EASETHBETES,

Eh, TAFIREBRBIZATNGLSRBERIXF AN BRT ST
EMTEDN, FERIATNVEB 1 IR TILES (XV) LBV TR
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wherein R err] and R err] are as defined above, an optically active

subst ance of the conpound, a pharnaceutically acceptable salt of the
substance or conpound or hydrate of the conpound, substance or salt.
A conpound o e_invention is nore specifically illustrategchSbPoize

A) The corrpoft‘m%p@?igny one of above 1) to 16), wherein Rerr], Rerr],
Rlerr], and Rlerr] are i- propyl, benzyl, or (indol-3- yI) nmet hyI

B) The conpound, ne 4 boyve. t' 4) and 7 t:el err],
Rlerr], and R[er%ﬁ?{%g /ﬁ%%hgﬁlﬂa}pt )A’I‘Ig} gu%)stt i t% léBE)r

nor e substltue ele d .

al kyl t hi o, andmgsaﬁéfl %ét&e £ RE{%([)’ntpou ?o%lngt%?gig% to 16),

R R R B2 wa@%vwgtxalﬁ @%@%@t% rb%dw& Wik h

Rlerr], Rerr], configuration.

Further, this igvepfiep st rﬂjﬁtjgﬁz%-ofa: Rharmaceut hcalg conpgsi ti @65 187 3
op

conp05|t|on for i'nhibiting netal rot ei nase, and a conposition for
i nhibiting type, 7 g e;»beaCﬂJﬂ*@g?rme) V\!euch gtk Wig equgopnd-ajpare 1)

to 16) and A) to O of conpounds of above 1) to 16) and
A) to Q) have singng- e !~D#mit:ﬁ)\l@&QtEImmﬁnﬂmlﬁ-D%&@ﬂm@& rand the
foll om ng conmpound is nore preferable: [err]

ODFHEZHBIRTTUETEZS, LEY (Ja-1) OREHEFERED
EROFHARBILORESRHR, LY (1a-1) 2FTDFTETHAND & & .
Ot ROFYHARIELEA—TIWnw, 8. F1IEBBLTUB2IROR
BRERE—-REHE (WbWa7> Ry k) TIFRoTdhEWn,
(B3 LE)
AITBTHAEAIWBBGEINZERDFONTI>ELTR, IXE,
ORI NEROFIAFTI>, O-(p-ARFIRIZ))E FOF N
7I2, O-(tert-F7FINE RDF LTI ENETOoND. RibEH
WE2IBKBYARBEAEALTL N,
(41T
ATETRAEZEDZBELSTCORMBIL. 25nWHRIREEELE MY T
WA OBBREOULBIR > THREEEBREL. BHWOR (Ib-1) TR
NA3LEPITR<., TOEOTHUBINLEEZRALEY (1a-1) BLT
(Ib-1) BRAMOME. BUFEE (AXE., o b5 74 -, B&
fLES) ISV BB TEIENTES.
(B#%)
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1) A conpound wherein R err] is i-propyl, benzyl, or (indol-3-yl) nethyl,

Rerr] is hydrogen atom R err] is 1,4-phenylene, Rerr] is
-CJerr]C, and Rlerr] is optionally substituted phenyl . 2) A
conpound wher avo9fmerar] is i-propyl, benzyl, or (indol-3-yl) roaneyioe12e err |
S hydrogen atom R err] is optionally substituted
2,5-thiophen-diyl, Rerr] is -Clerr]C, and Rerr] is ~optionally
substituted phenyl. 3) A conpound wherein Iﬂ,err] is i-propyl,
benzyl, or (indol-3-%'") nethyl, R&err] i s hydrogen -
REPLACENENT SHEET 17_ )\ 1s B2TH
HZN)\coon’s (Hah)R""~50,"N" ~COOR'® ===
Xv Xvi
R' R
31
R7—CEC—R"—SOZ-”)\COOR15—§;—E> R—c=c-R"" soz-NJ\coon
XVl 1la-2
R
®aTm e AN
—— R™—C=C-R'-S80, -N" "CONHOH
l_b-_zR

(X, R', R?. R7. R'5. BiUHa | RMELAEHE. R'7
RERISNTOUTHENT U — L EEREBREATVTHENAFOY
Y—nERDT. )

Lam (XV) HSah (XVID ~ORBR. £&H (XV) OF 3
JEEANKZNETHRE (B1T8) ThH. ARB 1 TREAR
K> EMTED. LAY (XVID A 5EEH (XVIID ~O KGR,
RITONDY S BREERSEMOELTAy Y (He c k) RIE (K.
Sonogashira, Y. Tohda, and N. Hagihara, Tetrahedron Lett.,
H6709THS KER) EAWTZERAEZBATERG (B2 TH) T
H>3. {LtE&H (XVIID) 5 EY (1a-2) ~ORBIZ. {L&H (XVIID
DN-FLF LSS A NS RBLEOREEF SR (B3 TH)
THD. ABRBI TEEARICASC EMTES. LAH (a2) M5
aW (Ib-2) "ORERINRBMEBKEE KOS I ABEREL
ERMTBRE (BATE) THD. ARB2~BITREARIFS ©
ENTED, ETRKOWTESEBLLARARUTOB) TH 5.
(B1T8)
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atom Rferr] is 1,4-phenylene, Rerr] is tetrazol-diyl, and Rerr] is

optionally substituted phenyl. The term "al kyl" herein used
means Cerr]-Cerr] straight or branched chain al kyl, for exanpl e,
met hyl , ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-bu -butyl,
n- penY ?,’gr’-“pentyl , neo-pentyl, tert-pentyl, and th%’l%’%hsS

The term "l ower al kyr' herein used neans Clerr]-(ferr] straight or branched
chai n al kyl, for exanple, nethyl, ethyl, n-propyl, i-propyl,

n-butyl, i-butyl ASB-DEBEEEKIETI ZENFEE. and the like. -

The term " err] -C[Zer% cycl oal kyl " herein used is exenplified by
cycl opropyl, (B2 E Pobutyl , cyclopentyl, cycl ohexyl, cycloheptyl, and

Lhe ke, 10 el CoviD e YT R LA, KSEL Teagl npnocygly o or

phenyl, naphthyl,,. and the Like 5 5 sommem. N5 oo nmm (AL,
Pd(PhsP):Cla%) . 2MEOMRE (M. Cul®) . HHEE (X
., FUZFNTFTI>, SAVTOENIFATIE) OBETF. T
FIMRCECSOIFNVERETS, BREINTHLTHENT Y —
VEERBRINTVWTHIWAFOTYU - BEAEZREIESI L
Itk D (Heck RiR) . BHMETHLEY (XVIID) ~NEERTHZ &8
TE%, RABER,. EH~100TC, FELLREEEHR~B80T. Ei
B, 3~30BM. IFELIB10~20MUBTHS. BREINT
MTHEWTU—ILELRBRENTLTHEIWATFOTU—LBEEE
NERBEOMEELZIBREEZEF T ZHSICI. Protective Groups in
Organic Synthesis, Theodora W Green (John Wiley & Sons) % ici2#
OHFETTFHRBL, BFLNRETETORMEEZRETNRIEI W,

(B3 1TH)
AES 1 TREABCES I ENTE S,
(41T 8)
ABB2~BATREAMBICTIENTES,
(C¥)
R R
(Ha|-)a‘7-soz—ﬁ)\coon’5 FIE n’—n"—soz—ﬁ)\com“
Xvil XIX
R R
2T E3TE
E2I8 n’—a"—soa-rg)\coon R7—R'7—SOZ-I}lJ\CONHOH
R? R®
la3 b-3
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The term "aral kyl" herein used neans the above nentioned al kyl substituted
by the above nentioned aryl at any possible position. Exanples of the

aral kyl are benzyl, phenethyl, phenyl propyl (e.g., 3-phenyl propyl),
napht hyl met hy lwdé ernr7145 napht hyl met hyl ), ant hryl net hyl (9- anicyapdmeidsy! ),
and the like. Benzyl is preferred. The aryI part may optionally be
substi t ut ed. The term "heteroaryl" herein used neans a 5 to
6 nenber ed aronatl. et egocy I1|30 pup 0 t [ re
hetero at ons sel ec?ed‘ 1Rr om]{]hee%r omﬁo ¥ éO}?LI\ASl: J(;J{]Lllngr?o ﬁnsﬂt%@ﬁﬁ* g};ygen

and sul fur atons Wl’r‘“%e(kﬁrﬁ‘ﬂ %‘@{E%’@PQ){I%GQW&E& g0 70)Cﬁ¥r15’?‘3¥9éi§3 ring

or other heterocyclic ring at any possibl'e position. Exanples o

23 g;gg{y' are pgrEoyks hendiz U-oprR! &k { nog! ﬁh&& Gnd & %ﬁ?@ﬂ&s’
yl (e.g., 3- carbazolyl), inidazolyl (e.g., 4- imdazolyl),
pyrazolyl (e.g. TekraNédwodl Lbit. 26SH09M 2308 Y 14 12 52 ) &m WTF7U—ILEE
BAFOFYU—N2E8ATEIRE (B1I18) TH3, L2y (XIX)
PSEEY (1a-3) ~ORBI. L&Y (XIX) ON-TZAF LS
ANEF O RBEOREZEZFSRE (M21I8) THO. ARBS1ITE
ERBIZTSTENTES., €EY (1a-3) H5EEH (Ib-3) DR
ERAVK S BBEEEE FOF Y ABRBRBECZRTZRE (3T
B) THD. ARB2~BATHRERMBRESICENTES., STHEI
Dhté%ﬁ#b<ﬁ&hﬁﬂ?@ﬁh?ﬁé.

(F1I18)

L&H (XVID) 2 AFNFILALATIF, PII>. FL>, R
¥, FrSeRO75>80B8P. XS LMK (A2,
Pd(PhsP), %) . HE (XA, REAVYIA, BEANTL, PV
IFRT7I2. FRPYUTLAARMFTERESE) OBFET. 7z MV ED B
%O B(OH): (f1ic B(Et): %) #£%2F T 5. BRI TLTHLWTY
—IELERBREBRZINTLNTHEIWATFOZ7Y - NBEEREERIEZ
ERED (BARARWI) . BRHETBEEY (XIX) ANE:ZTRTZ &8
TE?. KIEBERX, EH~100TC, FFL<KREB~80TC. Kit
RWRIZ, 5~50KM, FEL<R15~30RMTHS. BAZHhT
hTBiw7U—»itﬁﬁ&ﬁhfhr%;uﬂin7U—wﬁmw
BEREOBELLZBAREEZETTS5HAIZIL. Protective Groups in
Organic Synthesis, Theodora W Green (John Wiley & Sons) iz #
DEETFOHREL., SELVERTETORBEZBRETNIIL W,
(B21TH)
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(e.g., 2-benzimdazolyl), indazolyl (e.g., 3-indazolyl), indolizinyl (e.qg.,
6-1indoli zi nyl), pyridyl (e.g., 4-pyridyl), quinolyl (e.qg.
5-quinolyl), isoquinolyl (e.g., 3-isoquinolyl), 25 acridinyl (e.g.,
1-acridinyl), phenanthridinyl (e.g., 2-phenanthridinyl), pygj ' (e.0.,
3-pyridazi nyWPOB¥ i di nyl (e.g., 4-pyrinidinyl), pyraziny éﬂ@éza¥h‘

2- pyrazinyl), cinnolinyl (e.g., 3-cinnolinyl), phthalazinyl (e.g.

2- pht hal azi nyl ), quinazolinyl (e.g., 2- qgui nazolinyl), isoxazolyl
(e.g., 3-isoxazolyi)® bERiSBEM&IONYD I & #.T Wdbenzi soxazol yl ), -
oxazolyl (e.g., 2-oxazolyl), benzoxazolyl (e.g., 2-benzoxazolyl),

benzoxadi azol y| (He3gr & 4-

10
ABRE2~BATRLARITSIIENTES,
(D i)
1 R’
R
2 2T
HZN’I\coon‘-" EIIE (OzN-)R”—SOz-'t:I')\COOR‘s B2IE&
Xv XX
B3I
(HzN-)R”—SOz-H COOR!® —————» |l1:7—<":-ﬁ-|=x"’-soz,-ﬁ/kc:ooa15
XX1 XX1
o)
4T 518
EiTE_ R’—(":—ﬁ-n"—soz-rg)\com —_—
R2
la-4
.R1
Pt A
n’—c-u—n"—soz-rg CONHOH

RZ

Ib-4
(X, Xp, R!, R2, R?7, R!8, R!'7, BXUHa l Bilad &
AEE. ) |
Lawm (XV) »5EeH (XX) ~ORISIX. {L&%H (XV) 07 3/
EXANKoMLT ARG (B1IR) THD., AESE 1 TREAKE
FocenmTen, kot (X0 »5ka#h (XXD ~ORER, R
O FOBREETIVEALBATEIRE (B2I8) TH5. #
METE SIS %, R - AXORBRESTHOIZENTES,
ket (XXI) D o{e (XXID ~DOKBIR. R'VTO7 I/ 5&2R2H

MODIZLTT7IFKEAZREEIRE (B3LR) THD. BEAL
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benzoxadi azol yl ), isothiazolyl (e.g., 3-isothiazolyl), benzisothiazolyl
(e.qg., 2- benzi sot hi azol yl), thiazolyl (e.g., 2-thiazolyl),
benzot hi azolyl (e.g., 2-benzothiazolyl), furyl (e.g., 3-furyl),
benzofuryl (e.wo972nbenzofuryl), thienyl (e.g., 2-thienyl), pcr/IP97/00126
benzot hi enyl (e g., 2-benzothienyl),tetrazolyl, and the like. The aryl part
of the above heteroaryl IS optlonally substltuted The

term" heteroaryl @Iﬁ beﬁ‘#ﬂ S a},bog T E&@(%QX{I Y on—

substituted with the above men |one ﬁg?eroaryl any- possi bl

DL 1 oy SRR MM R AMSCRSITOIL £ 3,8 g

i ndol yl met hyl  (ejon.# 3 Lpied 3 O%% k7 5 @idaggl y ebhyt 58 0ands 1 T8
ERBICIES CEMTES, LEY (Tad) DEEEHW (Ib-d) DR
BRANE S BEREZE ROV ARBEKICERATERE (B5T
B) ThD, ARB2~BATRERABRES CEMNTES, 5THE
SN TEBEBELSARNELTORED T 5.

(B 1T8)

AERIIBLERAKRCTIZENTES.

(B2 THE)

te&® (XX) 2. 2% /=), 2% /-, BB ZF IV . BERE OB
. M (PA-C,PtO2, Raney Ni%) OHET. KXBEET. #F o
EERMEES T CREIEHIELEN. HOETHLAD (XXD)
2BECENTES, RIBEER. XA F~80C. FEL <I2ZlE~
50C. RBMIZ, 1~10KM. FEL<R2~5KMTH5.
(% 318)

La® (XXI) 2. SAFIFILT IR, FhbeRknorssy, o
FTFEYHL, PAFNANFFLR, TR YL, F2 LY, PRI
S.RVEY, TrDOASLEOBRS. HE (WAL, NUIFI
7_3‘/‘ N=XFLEIFV, REAVDILE) ODFEHETFT. R UA1
IO REOMNATA FERE (BKERIAFVE) ¢ AT 2B
‘&‘.‘nT-HT‘"E)J:WT’-U—)Dikliﬁ&éhfbl'(%&h’\fﬂ?U"‘)lf
BEGERESEBTLED. BMNETSILAM (XXID ~EERT
BILMTED, KAREE, KA F~100C, FEL<HZHE~6
0T, RIEMMIX. 3~3 0K, FEL<IX10~25BMTH5,
(4 TE)
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10 imdazolyl nethyl), benzothiazolylnmethyl (e.g., 2-benzothiazolyl nethyl),

benzopyrazol yl nethyl (e.g., |-benzopyrazolyl nmethyl), benzotriazol yl net hyl
(e.qg., 4- benzotriazolylnethyl), benzoqui nol yl met hyl (e.g.,

2- benzoqui no%ﬂﬁx benzi m dazol yl net hyl (e.g., .,,00126

2- benzi m daz yI) pyridyl methyl (e.g., 2- pyrldy met hyl'), and

the like. The aryl part of the above heteroaryl is optionally 15
substituted herein used is exenpllfled

: - The te |_ene
by phenyl ene, naﬁﬂ?ﬁ@ﬂeﬁé?ééﬁﬂgt- 2Hé %%é Mentioned in nore detailk,

it is exenplifi e% E&%)Z phenyl ene, 1, 3-phenyl ene, 1, 4- phenyl ene,
and the |ike. ' The term "heteroaryl ene” herein used is

T AR s D
(E¥)

118 ral e A aegs B2 TE
HZN)\coon’s (CHg=CHR"™-S0,-N" ~GOOR'* ===m

2

XX
R‘l ’ Rl
E3TE
(OHG-)R"—SOz-N/kCOOR"” R7-S—N-N=C—R"—SOz’N)\
H O,H H H
XXIV XXv
H1
B4TE N=N A
R™—N, )—#Leo—ﬁ

XXVi

COOR'"®

B5IE

COOR'

R1

H‘
N=N /l\
; EeIR

n’—N,N/}-n"-so -N” “COOH ————» R7—N, )—R"—SOZ-N)\CONHOH

Ia5 o b-s 3

(X%. R!, R2, R7.R**, R!7, BXUHa l IR ELABEH. )
L&Y (XV) 2oa® (XXIII) ~oRixE. L&Y (XV) O 7 =
JBEZANFTNETZIRE (B1ITR) THD., ABBE1ITIEERK
KESCENTES. L&Y (XXIID) HL5EEY (XXIV) ~ORIBKE.
R'TOIFoNBREZZTITFTEREACLZERTEIRAB(B2IR) TH
3. t&h (XXIV) maﬂ:é% (XXVI) "DERR. Fb5V/—- L8
EMEXELIRE (B3, B4ITHE) ThHhs., (L&Y (XXVD o {hH
# (1a-5) ~ORMER. L&MW (XXVD ON-7 A F LSS AN R+
CRBEOKREZAIRK (BSIRE) THD, ARSI TR LAKRK
FI 5 eEMNTED. L&Y (1a-5) H5kEH (Ib-5) ~DODRIERHI
ROBRBAEKZEROFVALARBABSCERTHERE (B6ITH) TH
D, ABRSB2~S4TBLAKICITO I ENTES. EIRROWVTE
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the |ike. The term "non-aromati c heterocyclic group” herein
used neans 5 to 6 menber ed non-aromatic heterocyclic group which
contai ns one or- nore hetero atons sel ected fromthe group consisting
of nitrogen, ewo@emrand sulfur atonms in the ring, 25 and REYIRA7E0M26t any
possi bl e positin. Exanples of the non-aromatic heterocyclic gr oup
are norpholino, piperidino, pyrrolidino, and the I|ike. : The

term "al koxy" heégiﬂ%BS@anﬁﬁ?%gﬁgﬁgﬁynoéI¥@toh al kyl part is the above _

menti oned al kyl . anpl es o oxy are methoxy, ethoxy, propoxy,
but oxy, peng il o) and the |ike. _

" ABEBIIBLERAKRESIEMNTES,

(BL218)

tewm (XXIID) 22700X9>. BBIFN, 25/ —-NEOK
Bh, FVEBEMTHIIETEIDFVREEKZYE, JlEEZRAU
FPiCEBN-FER. NVIZIFLNKRATxz—b, BIZVRIAFIIANLT
A FEEMABDTELERIVBANLEZT N, HBRNOTHWFEL RFAK
(LEH (XXIV) ) ANEERTBHIENTEZ2 (BAMUBITEMAE
EmTdbEn) . RICBER., ~100C~=#H. #FEL<B-78TC
~XK&BTF., KIEWRMIX. 0. 5~10KM. FXL<B1~3BETH
3,

(3 IHR)

ﬂ:ﬁ‘% (XXIV) 2, TSROSO, Z—-FIEOBRERASY )
— . 5 /- NEOBROBESERDP. REANEKZNERSY
RERBZEHIEIIDEBHETILEEY (XXV) NEERT B L
MTESZ, RHBBER. XET~80C., FELKIEBEEB~50T., K
WRMIZ, 3~30KM. FELR10~20KBITH3.
(B4a41LE)

TZVHEOT7TIIEZETS, BRENTWLTH BEIWFT Y- E R
REBRZNTWTHIWATFOT) - NFEHEEZTNI—N (BAE.
TH /- NE) -KOBESHICEML KEOREE-—20T~10C.
HELKRBOC~S5CIKTREE, BIXUEMBITI NI DAXKBRED
CSTVRAEMAT, VTV UOLBIERTZ, REBBEXS S~
BE,. FELLR10~309TH3. —ORBBERELED (XXV)
DEUJHERICMEA. ~30C~50C, FEL<R-15CT~%R

29



The term "l ower al koxy" herein used nmeans al koxy of which al kyl part is the
above nentioned | ower al kyl . Exanpl es of the | ower al koxy are nethoxy,

et hoxy, n- propoxy, i-propoxy, n-butoxy, i-butoxy, sec-butoxy,
tert-but oxy, l'i ke. The term "hal ogen'pchpsiugrzésed
means quorova@%V%Pg brono, and iodo. 5 The term "al kyl t hi o"

herein used neans al kylthi o whose al kyl part is the above nenti oned
| ower al kyl . ExanPIes of the alkylthio are nmethylthio, ethylthio
© b 3

and the |ike. ~1 OB M. I & bst i+ BenitSFBR Roptd dnal & §u‘Bst Et[ﬁt”éd -

alkyl™, “optiongldy SBRD L EL S ks s, snthncorny

)— N EARBEBRENTLTIDHBEIWAFOTY - N HERREREOR
B h2BREE2HFITBHHAICIE. Protective Groups in Organic
Synthesis, Theodora W Green (John Wiley & Sons) FIZR MO HF & T

FORBL., ZELVEBTTORBEZREITNET L,
(B51T8)

AEBIIRBEARCHADIIEMNTES.

(B6TH)
ABE2~B4TBLEAKRICITICENTE S,
(F#)
R R
(OHC-)R'- soz-N)\cooW5 BI1LE R7 ﬁ ﬁ—R‘ -S0,- ﬁ"\c:om:x15
XXIV XXVII
R1
s2IR B3I
R’—c=c-n”—soz-N)\coor+ .
HH ﬁz
la-6
R1
n’—c=c-n"-soz-N"\00NH0H
H H N2

Ib-6
(XP. R', R2, R7., R!3, R!7, BLUHa t KW LAEE.)
L&y (XXIV) "54{La&¥ (XXVII) ~OoRER, R'TOF7ITFE
REZRMEMDDIELT—BRNICAWENSY 1 v T 1 £ (Wittig) BKIE (G
Wittig et al., Chem. Berr. 87, 1318(1954)) O£ HFZA L. “EHKS

ERALT7Y—NEERBRATFOTU—INEEATEIRE (B1IL8) T
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cycl oal kyl ", and
are hydroxy, 10
(e.qg., nethylthi
cycl opentyl, awol
and i odo), carbo
et hoxycar bonyl ),

substituted or u

di met hyl ani no, and éarbanpy

HURST it yephsaE @ Abl o #&/mg%wmagfm?% Bl (@rzeﬂg any

r the aronatlc

the |like. These
possible

"optionally substituted non-aromatic heterocyclic group”
al koxy (e.g., nethoxy and ethoxy), nercapto, alkylthio

0), cycl oal kyl (e.qg., cyclopropyl, cyclobutyl,

opymisohexyl ), hal ogen (e.g., fluoro, chloro, pcT/IPI700I260MD,

xy, al koxycarbonyl (e.g., nethoxycarbonyl and

nitro, cyano, haloalkyl (e.g., trifluoronethyl),

BSHDs i it ?ﬁb&fﬁi‘% CeH L (1a-6) «@E{]ﬁt'&%e fE%% $XXVID

am no), "guani di no,

posi tions. stituents

ring of "optionald rpubgiy: il e BREYH KPR toRgkiyx 5, (L& WDALLEVIAG
aral kyr', optlonally substituted heteroaryl™, "optionally substituted

het er oaryl al kyr™"
substi t ut ed

f A oDt (1006) |-y TSRIELE PN ek S N % LARCD OBt LR B Bk 1o
BRITDZRIE (B3ITR) THD., ARB2~B4ITRERMBITHS Z
ENTES, EIBROVWTISRBLARNEUFTORDTH 5.

(F118)

LeH XXIV) OFNVI>, 2V, FrSEROTIS5>, T—F
W PAFNFINLATIFEOBEP. —100T~=FHB, IFELKI
—T7T8C~XWTT, IRBHDOHERIOABML~ZPh ,;P=CHP
hFFOBRINTHLTHINTYU—VEERBRINTHLTHLIVAF
O7)—ViEMAOr ) REEMA. 1~208M. FEL<E1~5
BB EITBILICLD -ama-&ama% (XXVII) NEERTBH L
NTED., BREZNTLTHOEINWFT U EEREBRINTHTHEN
ANTOT V- BBEREAREORELL2BREZAETIHEEICIX.
Protective Groups in Organic Synthesis, Theodora W Green (John
Wiley & Sons) SKNEBHOFETTFOHRBL., ELWERTEORSE
EzREThidLn,

(H21T#) |

AEBEBIIBERARIITA> >N TES,

(H3ITR)

AERB2~BATBERAKRIIITS S ENTE S,

T$%%mﬁ%1tmﬁﬁétm.ﬂﬁrﬁgéN6ﬁ‘itﬁ%@
Kpdbagahs, AlAE, TVHUERE (VFO A, FrUS L,
AVILE) ., TVAVLIEEGE (RVXT4L, AN OLE) | 7
PEZUL, AREEBIUTIVBEOE., TR ERE AR, 1
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20 het eroaryl ene" are, for exanple, hydroxy, alkoxy (e.g., nethoxy and
et hoxy), nercapto, al kylthio (e.g., nethylthio), cycloal kyl (e.g.,
cycl opropyl, cyclobutyl cycl opentyl), hal ogen (e.g., fluoro,

chl or o, bro odo) carboxy, al koxycarbonyl (e.g.,  pcrapeTioo1zs
nethoxycarbonf? anﬁ et hoxycarbonyl ), nitro, cyano, hal oal kyl (e.g.,
trifluoronethyl), aryloxy (e.q. phenyloxy) substituted or

EEZ”EZE:ZH‘? SS&E;E%&G%&M:@. n b' R gﬁmlhﬁ @Fé' 5y ﬁ%f‘r\f' e
pentyl | neo. ! ”ﬁ%ﬂrf;m L ARG b oty 4 5 SEBL E g
(et tormy - BRE T a0 n g s %ﬁﬁ%“ﬁ’é?g&%@%ﬁw

acyl am no, alky sul,f ly ¢e.g., nethylsulfonyl), phenyl, benzyl, an azo
el P e 7‘%"%‘2%

£, ARBLAVRIKEORBACBET 200 TR, £2TO
TREBREADP T LIHLEEVDLOTH 3,
ARALEHIIERTI2LRAOEROED . EhASsO7/DOF1
F—CHBEEE. EVDIMMPHEE®RERL, ThYU v X9 ®E
BET2, 5T, ARBLAVIIMMP . BITTOERBETH 2
TNF—ad NRN—9—VYHETRRATLIEBREVTHS.
HEMICR., ERERSE. BEV YT, ARRE, BARK. BE
PEBELIIBMN. VI NVABRE (AR, HI VEBRE) O&F,
BEEDRELE. DRECEBRE. BRBRELE. BT, Ko
£, MOES vy, BROEE. BELEHE, BBHA. SREEL
. BMRARAE. BIE. MARARE. DEFERNR, RREMN.
BB, KEEREANE. BB, BRHE. B4 HEERB. BAX.
s, MpmEHA. BER. GEREE. FE. BR%H. Wb,
MH. EWE. ANKE. BRBRE. Savy. HERSE. v
7. ro—f. HBE. BXUBBRBEOFH I IIBRMEL TH
BE¥acenTas. |
ARBLEWE. LROKBOBRDZVIRTFHEEMELTE b
B5ToBaE. M. WRA. BAH. A7ELE. AN, RANSIL
TROMIE, TAZEHA, 87, SERRA. RAMNSEELTHEED
MiBRET 2o EMTES, 2. 2LAHOHEDBICZTOHBICEL
LRBE. HAM. HEA. HEHN. RRASOERABNMNELEC
BUTESL,. BEERFETH620TE2., EHAOBAI. BY
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12 phenyl azo), optionally substituted heteroaryl (e.g.,
3-pyridyl), optionally substituted ureido (e.g., ureido and

phenyl urei do), and the like. These substituents are able to bind to
it at one or nwoe7Rfi7ANy possi bl e position. 5 Besdt/ivotieniieor
Carrying Qut the Invention Conpounds (la) and (Ib) of the

I nvention are able to be synthesized fromthe . correspondi ng a-am no

aci ds represent eg By b £ gf BUh 3 ), imgFang Hf the
BERBEBORE. #EN—F. BEOEH. TARKEIL-T
LERD, BROCREMOHUWIZZRO N BN, RACEOTRET
3HAE. B®O0. 1~100mg/kg/B. FEL<E1~20 mg ke
/B, #EOTHETSHE. BHO0. 01~10 mg/keg/H.
L<iRO. 1~1 mg/kg/BERETE. Zhz 18553 0WIZKEIK
AELTHEEThEE W, |
UTEREABL KR ZR T TARRE IS T L < BHIT 5 2.
ARARINASKLDVBEINZ bOTRAWN, |
HEEHP. DTORSEEAT S,
P—-TsOH:p—MPNITANK VB
DMSO : PAFNANFEFE
Me : AF N
'Bu:tert-7F)
ERH 1 (AR)

®ITE g
H,N""COOH | soz-lny‘ COOH

XV-1
Ia-1-1
B2I#’ .
Q Q Sog-ﬁ CONHOH

Ib-1-1

O

Y

Y

(R)-(+)-7 =752t XV-1) 1.65g(10mmol) D A F )L 5k
VAT I F 50ml. K3smlBMBEEIC, ki, BBRTFIR MV ZFLT7T3
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followng 6 synthetic nmethods. Cenerally, it is possible to produce the

conpounds of the invention by neans of the nmethod A Each classified
type of the conmpounds is 10 possible to be produced by nmeans of nethods
the Bto F. ., these nethods are only exanpl es ge the
conpounds regﬁﬁgéﬁﬁad by the formula'l. A conpound rE%?%@@@ggd by
the formula | produced by any other nethod is included in this

i nventi on. Method A: A general synthetic nethod of the

conpound repr egetire2Dmméld & 5% 7 or RUPSCI4- € 7 = =V 2+ Svkthdy UBE A —
synthetic nethod of the conpound wherein and ergr I S o§t i,onal_l>g _
substituted ar-&de{18mmep) Poriat FVSulehi® 6t Eqlfrl BBF P EM CRATF{Fis -C

Lo 2 R L o RP11003 L S BL Y R PR ol 1Y
1.35g(10mmol). 1-TF N -3-3-TAFNT I/ 7OEMANINEKT A 2
R#E®E 2.1g(11mmol). E ROF LT I HEKE 3.47g(50mmol). b
YIFNINT I Tmi(50mmol)ZMA =, BHT 16 REARE. REK
EFARICEEALBREIFNICTHHLE, 2NBEK. 5%REAKRFT R
T AKEMR., KICTHERRB LA, REBBE.RELS VIS NI A
raTbh 374 —iL. yOoORIVAIAY J —Ib=40/1 05 20/1
WTHENTI2MBZEDILBROBABAGKEY Ib-1-1) 1.70g 2R .
WHR 43%. MR 169-170TC.

TEDPHB&%IC21H20N2045S
At ® {#:C;63.62, H;5.08, N;7.07, 8;8.09
EH{H:C:63.61, H;5.12, N;6.98, 5;8.06
IR v max(em ! )(Nujol):3365, 3295, 3266, 1674, 1320, 1159
NMR(o ppm)d 6 -DMSO0:2.61 (dd, J=8.6, 13.4Hz, 1H), 2.80(dd, J=6.0,
13.6Hz, 1H), 3.80 (m, 1H)
[@]D: +18.5% 1.2(¢=0.508%, 256°C, DMSO)
HZRH 1’
{Lt&H Ib-1-1 DR A RE
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Method C. A synthetic nmethod of the conpound wherein Rerr] is optionally
20 substituted arylene or optionally substituted heteroarylene, Rerr] is

a bond, and R5 is optionally substituted aryl or optionally
substi tut ed hewemnwanyd . Met hod D: A synt hetic wegireriooats t he
conpound wherein-Rlerr] is optionally substituted aryl ene or

optionally substituted heteroarylene, Rerr] is -CONH, and Rerr] .is

optionally substituted aryl”®eof optionally substituted heteroaryl . 5
Met hod E: A synthetic net f t he conpound wherein R err] isally-
substituted arylene or gpfhemally s%ﬁt' ted heteroaryl ene, RLeTW~1s
tetrazol -diyl, amdlsQHer = is—eﬁ-&ﬁall ubsp-kut ed aryE or
optional Iy substit utitsNhECOOEHYPHh @—@%@-Nﬁ(\syodm PR
nmet hod of the conpoundywherein R err] is opti 1y sHbst i tut ed
arylene or optionally substituted heteroarylene, Rerr] ispgf=CH, and

Rlerr] is

l'l';

2T 2
ﬁ, SO-;HACOOH _E.:E*_s_, 11%1
\

]ﬂ‘!'ln
HaTE /O | W5I®
Sog-u;\CONHOCHZPh —

XVI-1

H1ITH

(R:-Zx=NT SR NIAFN-p- bV I 2RIV BHE (L
8% XV-172.5g(5.85mmo)D T F OO X ¥ > 6oml BHWic. RUTF
V7= 1.8ml(12.87mmol). ROAT 4-ET7zZ AWK N2y R
1.63g(6.44mmol)Z XK B TICMA /=, HiR 2 ISR E. eN-E®E. 5%
BREARFFPUTLKEE, KITTEALESLE. BEBE®. BE%
SUATNASLIOR IS T4 — AL 200FKIVAIAY 7 —)
=40/1 05 201 ICTHINTZHA Z2ED. /00X ¥y iAnFxH LD
BHBEL. LEY la-1-1'2.32g 2B/, % 84.1%. M 130-131C.
AEPHM%BIC28H25N04 S
it 5 {#:C;71.82, H;5.34, N:2.97, S;6.80
K E:C;71.05, H;5.41, N;3.00, S;6.81
IR v max(cm ~ ! )(Nujol):3352, 1732, 1341, 1190, 1163
NMR(4 ppm)(CDCI 3):3.06 (d, J=5.8Hz, 2H), 4.30 (dt, J=6.0, 9.6Hz.

1H), 4.89 (s, 2H), 5.12 (d,_J=9.0Hz, 1H), 6.98-7.81 (m, 14H)
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13 optionally substituted aryl or optionally substituted
het er oaryl . Details of these nethods are expl ained as
fol | ows. (Met hod A)

WO 97/27174 PCT/IP97/00126

[a)lD:-16.4% i;l(c=0.506%, 25C, MeOH)
B21I8

BLIIBTHELLAEY 1a-1-1'2.28g 2 A5 /- VIBEB I F =110
50ml BHMICEMI B, 10%1NF7 P U L-5FE 200mg &3IC 26 FMAKER
Lt;mﬁéﬁﬁﬁ.ﬁEﬁﬁbﬁﬁ%?ﬁnnx&ymﬁﬁV&Dﬁ
WBRL., LAY Ia-1-1"1.83g 2HF /. NE 99.1%. M X 146-147C.
AEDPHFM%C21H19 NO4S
5t 8 {#:C;66.12, H;5.02, N;3.67, S;8.41
KR E:C;65.97, H;5.06, N;3.61, S;8.48
IR v max(em ™ ! )}(Nujol):3408, 8305, 1751, 1325, 1161, 1134
NMR(6 ppm)(CDCI 3):2.97 (dd, J=7.0, 13.8Hz, 1H), 3.14 (dd, J=5.2,
14.0Hz,1H), 4.13 (m, 1H), 7.03-7.78 (m, 14H)
[@a]D: -4.0+0.4(c=1.000%, 25°C, MeOH)
E3TE

B2IBRTHLLESY 1a-1-1"1.0g(2.62mmol) D 7 OO X F 2 20ml
BRicA+FHY 20U K 0.33ml(3.93mmol). PAFNFILATIRI1
WEMAZR IBMRL LA, REBER. Fh5EFOT7 5 10mIK
B, —H. e ROoFIINT7 I EENE 911mg(13.1mmol) & . R
BAKEF PV A 1.54g(18.34mmo) ZFEF S E R D7 Z > 10ml.
K I1Oml BHEDTKA T b /MERLE, ChiCHiZEOEI/D) FO
FrIEROTZSCEREMA 30 S MERLE. RIWEZKITHTE
&I%wETmmbdmﬁ&mifbuvAﬁﬁﬁ.KKTmm%ﬁ.
BMEBMBL. Rk 969mg({L &Y la-1)EHE . WE 93.3%.
BaTE
CE2TERTHBEEEY Ia-1-1" 2.0g(5.-2dammo)D P A FNKRI LT 2

K 20m] BHIC 1I-EROF SRV BMUTYS—=ANALFL—F
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[err] Process 3

Process 4 5 wherein Rerr], Rerr], Rerr], Rerr], and R err] are as
defined above, Rlerr] is hydrogen atom or a carboxy protective group,
Rlerr] is a hywooxg7ips ot ective group, and Hal is hal ogen. PCT/IP97/00126

Conver si on of conpound (XV) to conpound (la-1) is sulfonation of an am no
group of the conpound (XV) (process 1). If necessary, after this reaction,

N-al kylation,  ¢.7g(5.24mmol)s N-AF N ENLFY > 2.9ml(26.2mmol). 1 -I FJ-3-
(3->Av7nEHLN73 /)ﬁ)bﬂf:/’»f I REBRE(Bmmol). KT 0-X
PN ROFINTIHEKRE 1.67¢(10.48mmo) Z M A BB IZT 6
RSB LE. RERZEKICHDUBBRIFI THE, 2N-HE. 5%%E
KRFFUTLAKBBE KICTHERERLLE. RERSER, REZ2 V7
TNHSAIORMIST74—RBL. BRIFMIAFY =11 12T
BHITSMA22HD., 270052 /ANFHCL0BBRL. L&Y
XVI-12.04g 287, % 80%. BA 171-173C.
RSHMEM®%BC28H26 N204 S
At B {#:C;69.12, H;5.39, N;5.76, S;6.59
S {#:C;68.85, H;5.46, N;5.76, S:6.78
IR v max(cm ™~ ! )(Nujol):3248, 1661, 1594, 1333, 1163
NMR(3 ppm)(CDCl 3):2.85-3.60 (m, 2H), 3.86 (m, 1H), 4.77 (ABq-
Apart, J=11.4Hz, 1H), 4.82 (ABq-Bpart, J=11.4Hz, 1H), 5.00 (m, 1H),
6.95-7.70 (m, 19H)

[a]D: -40.2+£ 1.6(c=0.505%, 25C, DMSO)
ES5IE

BATETHRELREY XVI-1 1.97g 2 A5 ) — VBB IZFN=1/1 ®
60ml E ¥ I 15 8% 'é'_'th 10%/8 5 27 h-Bk % 200mg & 35T 3.6 MK B
L. MR ZHE®R, BEBBLREZ /00X U /INEFH L LDEH
WEL. LEH Ib-1-1 1.35g 15 7=. N B 84.4%.
K AP 2 ~ 9 1

KEF 1 ERAKIILTRI~22ERTIEEWEARL .
&1
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deprotection of a carboxyl protective group, etc. are carried out.
Conversion of 10 conmpound (la-1) to conpound (Ib-1) is to obtain

hydroxam ¢ acid derivatives from carboxylic acid derivatives (process
2) . To obtai nyennR gH pd (1b-1) from conpound (la-1), COQPPH%IP‘; é{a
Brove
may al so be reacted with hydr oxyl am ne having a hydroxyl I ve
group or its acidic salts to give conpound (XVlI) (process 3), foIIovved by
and deprotection (process 4). Conversion to sulfonyl derivatives and
hydroxam c acid 15 derivatives are able to be carried out according tao_an
usual nethod. For exanple, an am no acid represented by the formula
(XV) is reacted with a sulfonating agent such as sul fonyl halide
represented by R err]-Rerr]-Rerr]-SOerr]Hal (Rerr], Rerr], and R err]
are as defined abo\e; apd Hall 1s h%ogm) and then| hydr ﬁxyl arfi ne.
Each process will Herei ngmtl_er bg d ;grl Jeg il nore dj,‘tal lg"g%
© 1% 2 ~ o 3 by < SN
- RIT | =g |az | 3 | & |54
g £33 [ £2 Ic |ZE| 5% | £ (el
o8 W89 | §E e | R¥ | 2 | Y |83
<2 @Y | ¢ £8 (82 | & | £ |&RE
& QRI3E == ! A -7 9 ~ %3
& BEsN 22 -T or o 3 ST~
G NNI] X o = s = . | e
TP s¥ | g¥ | & | g |348
332y 3% = |35 £ | & |38
Seiy 83 BI85 | § | 8% [85%
B8 Ko Seg| Bg | 8 | 80 1783
N0 N~ ;49 Py o ais
2 -
= © =~ - - = - <
-9 -3 ~ o o O, -] o -
3| B2 | g2 8 |8 |§2|8 |83
Tl o St g ] 6= | = 8=
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Sl g | =% | 83 Ry | 95 | g5 | g5 | 29
z 82 | 28 3% | 87 | §8 | 3% | B
o [ Rt
L
g _——
Q g -
(- | %5 2| 8§, | § | T | 8| 8| %
: 158 B g il g | 8| &3
™~ [=% N - - —— -~ -
§ | #E
&« * | & a &8 e [ 2| o
o @
SNSHGHGHGHGHGIR.
, £ .
of Bl Al A L] 82
- (51 - |T= o O oy & (&)
(<4 4 Iz o (&
“ “la G
” o~ | |
£
K .
8 N ™ L) 1) © r~ @0 o
Wz

38



vol. 22, IV

hydr ochl ori de,

Some of am no aci ds represented
and trifluoroacetate) which are starting materials

The other are able to be synt hesircxdiPp?i00126

met hod described in Zi kkenkagakukoza,
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38, 1689-1700, 1995, Gary M Ksander et. al., etc. sonme of sulfonating

agents are commercially avail able and the other are synthesized in
accordance with a net hod descri bed Shin-zi kkenkagakukoza, vol. 14,
1787, 1978, S¥B Ls 852-854, 1986, etc. A car boxyl gr oup
s exenmplified ggﬁééfers (e.g., nethyl ester, tert-butyl esfi§¥jaﬁ¢dﬁ%

benzyl ester). Deprotection of this protective group may be carried out by
hydrolysis with_acid (e.g., hydrochloride and trifluoroacetic acid) or base
(e.g., sodium %3 hydr oxi de) dependi ng on the type of the group, or by
catal ytic reduction, e.g., under 10% pal | adi um car bon cat al yst
condition. To obtain a conpound (lb-1), the esters may directly be
converted to hydroxami c acid by the method of process 2. Wien a 15
conpound (XV) is anf amro aci i whedein R15 is hydrcEan aht om Prefe abl e

sol vents for this (sgfopyl ati'o_gaarefQ| net hyl f oEmartige, g
t et rahydrof uran, dijoxand, g__ sy |Ne - £ oL |og
RF 25 |'ES o o D~ 2
-~ N~ “;rr.' 3= <~ % Ny N
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B ITE £3 |+8 | £ = |E2 |T=
~2 | NS e e o) 5 iN |NK
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di met hyl sul f oxi de, acetonitrile, water, or m xed solvents thereof. \Wen a
conpound (XV) is an amno acid wherein Rerr] is a protective group
such as an ester, a solvent for this sulfonylation is exenplified by
t he above sol venuissnzarrd m xed sol vents of water- 20 insol ubl ecroPereone
(e.g., benzene and dichl oronet hane) and the above sol vents. A base to
be used in this sulfonylation is exenplified by organic bases such as
triethylamne, 4 Nnethylnorpholine, etc. and inorganic bases such as

sodi um hydr oxi de, potassi um hydr oxi de, potassi um carbonate, and the
like. Usually this reaction can be carried out at ice-cooling to room
tenperature. When Rlerr], Rerr], Rerr], Rerr], or Rerr] of conpound
(la-1) 25 cont ai nsFa—upeti-eral—grpuptst—poessibl-y—rt-erferi-ng-thi-s
sul fonylation (e.g.,{ hydroxy, . nerc%pto, am nol, andjguanijdi no)f it
can previously be prptected8i n |[dga® dance|with |aay- 55:; mgt hod {d&scr] bed in
" Protective Goups |n O aﬁiic Sgﬁ'{n si s" | (Thedd8gha \E_EGeen &=
- | 8L [FENS guiz|o o=
g | £ RRES G528 |T2 TE
a = |SheT TeO |7 A
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(John Wley & Sons)) and then deprotected at an appropriate process. Wen
Rl err] -is not hydr ogen atom conpound (la-1) wherein R err]

i s-hydrogen atomis further reacted with

15 al kyl (e.g., nethyl iodide, and ethyl iQd| s

hal oar al kyl (gﬁﬁﬁ?%kgnzyl chl ori de; and benzyl bronide?gkﬁ&%M&ls

di met hyl f or mam de, tetrahydrofuran, dioxane, and the |ike at a

t enperature rangfsof ice-cooling to 80 [err]C, preferably ice-cooling to
room t enperat ur®, for 3-10 hours, preferably 10-20 hours to give the
desired NFRlerr] derivative.

'H-NMR( 6§ ppm)
ds-DMSO
2.84-3.21(m,2H),4.29(m, 1H)

 IR(v em-l)
(KBr)

RS (AR
m.pt.(C)

RI
1B SONH
RISOANH SCONHOH gy

*
R

CH,-

R!®
s>~
N - ,
700- ,1672,
e @E* () | vs | 1or1as | o02sg0mnscre

KikH
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hydr oxybenzotri azol e, N-hydroxy sucinicimde, etc.). A solvent for this
reacti on may be di net hyl f ormam de, tetrahydrofuran, dioxane,

di met hyl sul f oxi de, acetonitrile, wat er, and m xed sol vent thereof.
This reaction s canried out at -20 [err]Cto 40 [err]C, peT/IPRbRE ab! Y
I ce-cooling to ré%n1tenperature, for 1 to 16 hours. 20 Acid
anhydri des (especially, m xed acid anhydrides), acid halides, acid.azides,
and esters can be utilized in this reaction as a reactive derivative of

conpound (la-1 2 7 These reactive derivatives are produced by usual —
nmet hods. For exanple, the acid anhydri de derivatives can be produced
by a reaction of conpound (la-1) with acid hal i de derivatives (e.g.,
et hyl chlorocarbonate) in the presence of a base (e.q.. 25
triethylamne), anfl aci ¢ hal i{de defivatijves dan be| proddced by a rpaction
of conpound (la-1) witihea hal ogenation agenf (e.g., oxalylcploride,
i i TS = T oy = | = =
and thionylchloridp). Egter= 35‘ I R B T I T
. =~ . N 2 hart = F - - bt
Bo (883 |5 | 3 |33 |58 |8 | 8 1 3
<2 |shSiEag| £ |98 |se [ 25| 2 | £
B |a29|ess|l 8 |s83 |22 |SE | &8 | &
S |clxs [GTH| ET | D | K= | EY E E
0 - 2 QEQ = £ = N & S% < @
- L1IT TS| Qv | S | €Y | =5 S ©
= ooz |2l ] =5 -~ nw SO ] o
SE g3l 38 | 9E | 25 | g & <
SYIN|Sq2 | 8] | 83 | 8= | 3 | & b
coe [~93| °® | s | SE | ©
N -
. . < .
3 R R . 88 | 88 | & B
8 28 | 32 | 2B == = 6 Z
5 © S| 22| 5% | zn | Bn | 8% | S
BE | S | s | 88 | sz | 82 [ & =8 | B
o~ -Ql oN o< 0w - = 0
| 2B B2 | 58 [ 88| 8% | oe | gg | 85 | B8
E|% |o¢ | gz |28 | sy |82 |88 | B2 IE
- TO | oo < oo 59 e |Y
o1 e~ [ Y] 7 | &% SR 29 | &2
é - oy §€2 -
- Plz
e+ g | 2| 8| 5 | 8| 8| 5| 8| 8
X @8 ) Ay i Y Y 6 3 e
P-4 ~ N 0 o 0 ~ ©
Sl=a| & s | = R | 2 8 5 | @
D @E
T = 2] 2 & & & 2 & a2
“lalolo|o|o|o|0|C
i . :
f , I N
T | & N z g él by 5
(&) x* T o = X
- o O |~ |x= -z O z.-:k
“ 12|0|Of Sl
= z°
w
S - B
E .
go | 2 | I | 2 2| = ot s | =
®=z

44



PCT/IP97/00126

protective groups

derivatives converted from

Sul f onyl

I s a carboxyl
and benzyl) at process 1 can be used as

Acti ve
di cycl ohexyl car bodi i m de,

esters can be produced by a reaction of conmpound (la-1),

tert-butyl,

i nacti ve esterwowiafigut deprotection.

16

conmpound (XV) wherein R err]

met hyl ,
1- et hyl - 3- (3-di ngtgyl ani nopropyl ) carbodi i m de), and

derivatives may be inactive or active.

carbodii m de reagents (e.qg.,

a
(e.g.,

f_.w.é.%.mxf_.#_o.mnq..m,ow.m 2011'5821
IO T LI EL 8= | uigiiouiasoeeiee | 0% IO.‘ .fo.@ooo: ¢
(HI'ZH 1 'B=r'P)pE 8 (H2's)6E Y et e
it TH 8 Prved \Ha Biee” S911'0EE1'EEL} 6028 .
vonsbinesrrmgy | eaniie | o0 |8 L )] wooo-C) | e
(H1'2HL'8=r"P)g0'8 P,
it e T THL B PISO" 291 1'v2E1'82L1'262E .
iRl Il il el IR I B
(H1'w)oB'e' (H2 .
i g plrrat i e OBE TH £604'6514 1 ]
mEEaeest | el | @ | a | L)L) | wonoooom | 62
“Hi'ZHY 9L ' 'g=r 96015514 ) :
'PP)E9'2(H 1L 'ZHY'9L 'Z9=r"PPISH'E '92€1'25. 1 'SSEE el g “HO-DO0H Bz
(HL's19)0'e L' (HL'2HY 6 .._o__.zam: .
=1P)08'8 (1 'ZHY 6= P)v6'Y 'SZE1'VELL'OIEE iz g l@ gz
(Hi'zH'e 2sLL'siel eV1-1b1 , Ho
=r'p)eL 'S (HL'ZHZ €=1"p)OL Y '2eL1'9v2e’aeee O lzl@ 1 ee
OSWa-*p oD (Q)dw | | "ON
(mdd o YN Hy (w A)ul () W 4 %
(e) HOOD* HNZOS.qH
Y
R

45




hydr oxy derivatives corresponding to the active ester residue such as 1-
hydr oxybenzotri azol e, N hydroxysuccinimde, or the like. A reaction
condi ti on of 5 conversion of the reactive derivatives of corrpo_und

(la-1) to hydroxam c acid may be t he same as that of ~vopye Of
compound (1a¥3?¥¥¥4t to hydroxam c acid. The reacti ons of processes
1 and 2 are able to continuously be carried out in one-pot reaction.
(Process 3) 10 A protected hydroxylanm ne to be used in this
reaction incl ud@s? 0- benzyl hydr oxyl ani ne, -

0- ( p- met hoxybenzyl ) hydr oxyl am ne, O-(tert- but yl ) hydr oxyl am ne, or
the like. This reaction condition may be in the sane nmanner as that

of process 2.
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This process for deprotection is carried out by

15

(Process 4)

or

conpound

hydr ochl ori c acid,
The cowpomerss of this invention (la-1) and (1b-1) canpdryrexedizé ed

(Met hod B)

with conc.
20

treatment with trifluoroacetic acid to give the desired

(1b-1).

separati on nethods and purification nethods (e.g.,
etc.).

tr eat nent

crystallization,
#10

catal ytic reduction,
and purified by usual

chr omat ogr aphy,
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are as defined above,

or optionally substituted

and Hal

Rerr],

Conversion of conpound (XV) to conpound (XVII)

Rerr],

Rerr],
£12

Is optionally substituted aryl

wherein Rerr],
is performed byosmizimnati on

R err]

het er oaryl .
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manner as that described in process-1

of method A. Conversion of conmpound (la-2) to

is that

compound (I b-2)
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(Process 2)

PCT/IIP97/00126

in the sane

1 of nethod A
is reacted with optionally

process

This process may be carried out

Conmpound ( XVI 1)

in

as that described
substituted arywbogsnepti onally
£14

(Process 1)

manner
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substituted heteroaryl having an ethynyl group such as ethynyl benzene in a
sol vent such as di net hyl f ormam de, tol uene, xyl ene, benzene,
tetrahydrofuran etc. in the presence of a palladiumcatalyst (e.g.,
Pd(Ph[err] P)[ r% rr]), a divalent copper reagent (e.d., pSr/ipéhbenngnd an
organi c base ?é ’.g,'lgfri et hyl am ne, and dii sopropylethyl am nef to g’l}“{/e a
desired conmpound (XVII1I1) (Heck reaction). This reaction is carried out at

room tenperature to 100 [err]C, preferably roomtenperature to 80
[err]C. This redEdi®n is conpleted for 3 to 30 hours, preferably 10
to 20 hours. Wen optionally substituted aryl or optionally

substituted heteroafyl has a sjubstijuentfs) interfering this reaction, 10
the substituent(s) fan previously bp proflected in accordance with a nethod

of "Protective Goyps in Qggapic nt hesi s" (Theodora W Green (John
Wley & Sons)), and thernf depr ptect¢d at an appropriate step.
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(Process 4)
in

in the sane
[ er recT/IP97/00126

as those descri bed
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as that described

This process may be carried out
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(Process 3)
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deprotection of a

conpound (| pcPpommoizbat of
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5
(otherwi se B(Et)2) group such as

in the sane nanner

(process 2) and this process can be
det ail .

I's N-al kyl ati on,
manner as that described in process 1 of

etc.
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in nore

cesses 2 to 4 of nethod A Each process wl|
having a B(OH)[err]

ed

Is reacted with optionally substituted aryl

protective group,

in the sane
1 O
be describ

Conpound (XVI 1)

carboxylic acid derivatives to hydroxam c acid derivatives
and this process can be carried out

conmpound (XI X) to conmpound (I a-3)
car boxyl
met hod A. Conwes ¢i@iyq0f conpound (la-3) to

substituted heteroaryl

carri ed out
descri bed
herei nafter

3),
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| e HVZHYv'09='PPI 10 HE'S) Iv'2 tHO 10 N
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tetrahydrofuran etc. in the presence of a palladiumcatal yst (e.qg.,
Pd(Ph[err]P)[err]) and a base (e.g., potassium carbonate, calcium
carbonate, triethylamne, sodiumnethoxide 15 etc.) to give the desired

conpound (XIX%Ké§#2H§BOreaction). This reaction is carried FS“%%HF%¥€EC

room t enper at ur [err]C, preferably roomtenperature

This reaction is conpleted for 5 to 50 hours, preferably 15 to 30
hours. When optégnally substituted aryl or optionally substituted
het er oaryl has §uBstituent(s) interfering this reaction, the -

substituent(s) can previously be protected in accordance with a 20
met hod of" Protectiye G qups in Oganic $ynthesis "|(Theodora W G een

(John Wl ey k Song)) and t hen deprjotectjed at|an appropriate step.
(Process 2) This progegsmimay be carrfed out in the sane
manner as that descfibed|in 3%
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to

2

Thi s process may be
processes
PCT/JP97/00126

in
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as those descri bed
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(Process 3)

(HZ'ZHL'8=1"p) 28" 2'(H2'2HE L=r"P)

sLoGiwese Himeeresr | o SR | oot | w [ Syl .©
PPIZ8C (HI'ZHOEL 6'8=r"PPISg | Cooe d00verD0Le > °e

25
(Met hod D)

OSINd-*p oD {(7)d'wm

#20

in the sane nanner
WO 97127174

process 1 of nmethod A
carried out
4 of nethod A
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[err]
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WO 97/27174
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wherein R err], Rerr], Rerr], Rerr], Rerr], and Hal are as defined
above. Conversi on of conpound (XV) to conmpound (XX) is

sul fonati on of an am no group of the conmpound (XV) (process 1) and
this process nwpdsaernigarried out in the sane 5 manner as thatpdpmdinodigg i n
process 1 of nmethod A. Conversion of conpound (XX) to compound ( XXl)
I's reduction of a nitro group of R err] to an am no group (process 2) and
this process canghe garried out by catalytic reduction or other reduction

usi ng hydrochloric chloride - Fe, hydrochloric chloride - Sn, etc. -
Conver si on of conpouhd (X¥XI') tp compound J(XXI1) is performed by usual
am de bond formationjreactfi on 0 w0
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10 wherein an amno group of Rlerr] is utilized (process 3). Conversion of
conpound (XXl 1) to conpound (la-4) is Nalkylation, deprotection of a
car boxyl protective group, etc. (process 4) of conmpound (XXI'l) and
this process n carried out in the same manner - as ApoHiREss | bed
I n process lvﬁgngfﬁod A. Conversion of conpound (la-4) to rict co%%ound
(I'b-4) is that of carboxylic acid derivatives to hydroxam c acid _
derivatives 15 (process 5) and this process can be carried out in-the
sanme manner as those descri bed ' -

21
WM O 2 (BIE)
~
N — - orm
HCl z $£1I118 _ A 2 Tis
HNT>COOMe — B'—[SJ‘SOz N” ~COOMe ———=>
XV-2 XVIL-1
\/
MeO = Sl soz-”’\coome___$31&_,
XVIIE1
\/
| | PN
== - H
MeO g~ S0-N” “C00
Ja-2-1
B1I8

DY AFIIATFNVEBE(XV-2)756mg(4.5mmol)@ 7 001 X -
&> 12ml BB N-AFIENFY > 1.49m1(3X 4.5mmol), K\ T 5.
TOEFA T -2-ANFZNsOY K 1.24g(1.05 X 4.5mmol) & K &
Fiomizz., BRICT 15 HEAEELAE 2NEK. 5HREKFRT Y
A, KICTHERESRLE. THICTESRE, RERBLTESNL
BEEIUIFNITIAIDOIMS T 74— %T0k. BRI F /-
AFHS=1/3 ETHEHNTEIHELZHED. nA"FHETHRL. BRI
109-110C ® B 44 (XVII-1)1.32g (% 82%) R/ L.

FE & Bt CroH1sBrNO4S2& L T
3B {E : C;33.71 H;3.96 Br;22.43 N;3.93 5;18.00
Bl : C;83.75 H;3.89 Br;22.43 N;3.96 S;17.86
[@]p-34.5% 0.7(c=1.012 CHCl;3 25TC)

IR(CHCls, v max cm-1)1737,1356,1164,1138
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in processes 2 to 4 of nethod A. Each process will hereinafter be described

I n nore detail . (process 1) This process may be
carried out in the sane manner as that described in 5 process 1 of
met hod A. wo fATess 2) Conpound (XX) is tpceabewberyst h
hydrogen in a sol vent such as net hanol, et hanol, ethyl acetate,

acetic acid, etc. in the presence of a catalyst (e.g., Pd-C PtQ2,

dosi ted 10 bomphnHE(CRGy v rRD C.a8le BLERMAEH. LBk SR04 B, <

LOrT] L o LoD, P Pl O 10t SESIGASRES el
7.04(d,J=4.1Hz,1H),7.32(d,J=4.1Hz,1H)
Hw2I1IR

L& (XVII-1)400mg(1.12mmol) D Z A F IRV LT 2 K 5ml i ¥ 1o
4-AMF 72 NT7EFLV > 222mg(1.5X 1.12mmol). 2 7 {L $§
(D21mg(0.1 X L.12mmo)ZMA TN I HABAE FICE<SBEL -,
ROWTER(MY T2 VFRT 4 2y 5AD)2 Oy K
39mg(0.05X 1.12mmol). FY I F N7 2 > 0.4Tml(3X 1.12mmol) % N
A.BE7INICHARABASTRRSBELE. COBAWE 50C. 7
WICBERTI 1K MBR. B#LE. REREMEIFICTRERL,
IN-HB, SXBRBARF ) TAK. KiC THRES T2, SHBEE.
BEREBLTBONZRBERZSVAXNAISAZORMNIS 74—z
Teon"NFYBHEIF V=21 CTHEBT B9 2ED. ¥ T F /n-
NFYELOBERABL. MR 131-132CO BN M (XVIII-1)392mg (INF
86%) %1&7.
5 ¥ C19H21NO5S20.2H:0 & L T
AtEE : C;55.51 H;5.25 N;3.41 S;15.60
KBl : C;55.80 H;5.19 N;3.38 S:15.36

IR(KBr, v max em-1)3268,2203,1736,1604,1524,1348,1164
NMR(CDCls, § ppm): 0.90(d,J=6.6Hz,3H), 1.00(d,J=7.0Hz,3H), 2.00(m,
1H), 3.60(s,3H), 3.84(s,3H), 3.86(dd,J=5.0,10.2Hz,1H), 5.21(d,J=10.2
Hz,1H),6.90(d,J=9.0Hz,2H),7.44(d,J=9.0Hz,2H),7.12(d,J=4.0Hz,1H), 7.
44(d,J=4.0Hz,1H) |
BIIE

L& HXVII-)40Tmg(lmmo)DF S E KO TS5 8ml. X% /) — N
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preferably 2 to 5 hours. (Process 3) Compound ( XXI)
is reacted with optionally substituted aryl or optionally 15 substituted
het eroaryl having an acid halide (otherwi se an active ester) group such as

benzoyl chl Orvl'(‘iiﬁ'-zdﬂ-{ 42 solvent such as di nethyl formam de, tetycqfypshopizgr an,
di oxane, hyl sul f oxi de, acetonitrile, xylene, toluene, benzene,

di chl oronet hane, etc. in the presence of a base (e.g., triethylam ne,
e o e LR, V20 e S oo b B 0,
cercool 109 10 300 LT Rl M SOF R E WA RE R SRR FR AL e 1
(Process 4)  mgmir. yIoBAEBTREICLER. BEIFLME. 751>
CTHh®B LA, THER. BNERMEL. LEY (Ia-2-1) 373mg (N
100%) ##7x.
[P 147~l48.°C
IR(KBr, v max ¢m-'):1710,1604,1351,1216
FJLFDH CisH1sNOsS2- 0.2H:0 & L T
Gt {# : C;54.45 H;4.92 N;3.53 8;16.15
SZEA{H : C;564.39 H;4.93 N;3.79 S5;15.96
EHHPO3~156
EHH 9 2 LRIBICILTR2I~BOICRIILEDESKL =,
%23
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in

PCT/JP97/00126

processes 2 to 4

This process may be

as that descri bed

in

in the sane nanner
.as those descri bed

(Process 5)

25

in the sane nanner

of method A wosm7iMet hod E)

This process may be carried out
22

process 1 of nethod A

carri ed out

L89S LL'8'N 26'V'H Sy'€9:D'unog eL11'128) 240
LI9'S L8N 18'%H 9E'89'D ‘D soavizEl | e |©|om01©vzf _ 001
ONIQ.O.vamZ —NImNO R
94'9'S 28°'S'N 2€'t:H 66'29:0'uno4 »9L1'08E] 20
L9°9:8 S9°GIN £2'%:H 00'€9:D €D 9091'9021 0s2< .@lomon@oog _ 66
O%HY'0-S90N02H%2D N
2
L} IU
- £9L1'ELEL - -
glol'szzL | SO+90L .@lono.@lzuo lelx@ 86
H.
- 1911628 | oppps oz u_ .fog
LISHOLZL = N L6
H
“HD
B seereesl | PHeIN |©|omo|©|oooof [ ! ) | o6
- seil . —
0¥'9:S 95°G'N 06°V'H ¥£'69:0"uno veLL 240 _
98£'9!S 06'G'N £9'V'H 18°69:D 018D €261 b1 9cg-ede |©Iom0I©loomI v6
SSO®NTHTD N
84 . -
- aicy'esy | O04+s9l .@louol@ L €6
H
D (Q)dw ‘oN
s (w2 )Yl (WHE) g_ v d 1o (4RBE
(&) HOOD* HN?0S.gH
Y
H

63




[err]
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wherein Rerr], R[err], Rlerr], Rerr], Rerr], and Hal are as defined

above. Conversion of conpound (XV) to conmpound (XXII1) is

per formed by sul fonating an am no group of the conpound (XV) (process
1) in the sanmeyoemeys as b5 that described in process 1 of payipoteoiss
Conversion of conpound (XXII1) to conmpound (XXI'V) is done by the
reducti on wherein an ethenyl group of RLl7 is converted into an

al dehyde group (process 2). Conversion of conpound (XXIV) to conpound
(XXV1) is perf ned by a tetrazole ring formati on reaction (processes 3 and
4). Conversiqn_of conpound (XXVI) to conpound (la-5) is N alkylation,
deprotection of a |10 cparboxyl prdtectije group, dtc. of compound [( XXVI)

(process 5), and this prpcess|can he cafried |out ih the | same [manner
as that described ijn process ] of netpgd A 3%
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in

whi ch can be

96'61:S 6L'6N £6°%:H 6¢'¥S:0'Un0d

I's that of carboxylic acid

be descri begbypoth s

This process may be carried out
process 1 of nethod A

herei nafter

in

manner as those described in processes 2 to 4

to hydroxam c acid derivatives (process 6),

s m
a1 - o e ey ¢ 9lel’IseEl - 0=o ODtH -HOZ(CHD) vzl
SL'9LS ESEN 26'0:H Sh¥S:D ‘0D 4 8yi-Lvl ¥ \@1
ONIN..o.wmmOZQIw—O osLoit IQ
- s AHVH%: T | e
- =0

- siarezL | 98+ < 7r° N
coLv'6ee! 8 4| 271

G2slioal | gov-eol |®|o N
€41 1'98E} S onol@looo: .N:og 1z1

- 25} 'v091 - = N

SON 240 .
_ ISL1°0VEL _ s 1 071

£251'5091 o= N
mmpp. S | o 1 ”_ 611

. - o
8511'99€1 ] = 811
- geLtonst | wuiam .@lobn@i [ N fi u

SOLL'GLEL . 9= g -HN2(E L1
. Qg (Qdwm ‘ON
e (w A UT () S wd 8 e

as that described
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Rapecess 1

t he sane nanner

23

Conversion of conpound (la-5) to conpound (Ib-5)
in the sane

deri vati ves
carri ed out
of nethod A

detail .
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(Process 2) A conpound (XXII1) is treated with ozone in a
sol vent such as di chl oronet hane, ethyl acetate, nethanol, etc. to
forman ozonide, and then a reagent such as zinc-acetic acid,

tri et hyl phospiwa ez27dianet hyl sul fide, etc. is added to this BCTARATO0I3H

m xture for reduction to give the desired al dehyde derivatives (XXIV) The
reduction can al so be carried out by catal ytic. hydrogenation. This reaction

is carried : 9 puUt at -100 [err]C to roomtenperature, preferably -78
[err]C to a tenperature under ice- - cooling, and is conpleted for 0.5
to 10 hours, preferabtyri—to73 hUUTST Protess—3
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10 A conpound (XXIV) is reacted with benzensul fonyl hydrazi de in
a sol vent such as tetrahydrofuran, ether, etc. mxed wwth a sol vent
such as nethanol, ethanol, etc. to gi ve the desired conpound (XXV).
This reaction,j ied out at a tenperature under [ ﬁ?g&ﬁ to
80 [err]C pﬁﬁﬁgwﬁﬁﬁi roomtenperature to 50 [err]C, and is ﬁé?%o eteggfor 3
to 30 hours, preferably 10 to 20 hours. 15 (Process 4)

Optionally substituted aryl or optionally substituted heteroaryl having

am no & 3up such as aniline is dissolved in a nixed sol vent such-as
al cohol (e.g., ethanol) and water. To this m xture conc.

hydr ochl oric acid diaZoti zi pg agent sych as| a godiumjnitrite
aqueous solution bre adgded at -20|[err]JCto |10 [efr]C, |prefgrablyj0 [err]C
to 5 [err]C, 20 |to give a |diazopiumgalt. |The reacti¢on time is p mn to 1
hr, preferably 10fto 30 m n.
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This reaction mxture is added to a pyridine solution of conpound (XXV) and

al | oned react for 1 to 10 hr, preferably 2 to 5 hr, at -30 [err]C to
50 [err]C, preferably -15 [err]C to room tenperature to give the
desired conpouwe 9794 ). \Wen optionally substituted aryl PCT/I®N/00126

optionally substituted heteroaryl has a substituent(s) interfering this
reaction, the 25 substituent(s) can previously be protected in

accordance wt thod of " Protective Groups in Organic Synthesis
" (Theodora W eén (John Wley & Sons)), and then deprotected at—
an appropriate st en- ( LOcCess l—'\) This process may be
carried out in thelsane |mannef as fthat descri ped illl
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S = 2
- - - || o) o~ N | ea

PCT/IP97/00126

Thi s process may be
processes 2 to 4

S A= 2
- - - q l@?ox@lmz :ol@ SS1

[err]

- - s = 4 -3 .l©
- b | éOaOl@lw O3 HO vs H

s, . . .
- - - q I@lo&l@;z T | fo.@ £l

T S = 2 .2
| - i I@o-o@lz M :ol@ 2a1

_ R 5oz, o | a0
. 4 éo:ol@lzo HO:- 1S1

as those described in

(Process 6)

s = -
- - - g |@|ouo|©loxo :ol@ 0st

(Met hod F)

) S = < -G
- -~ - q |©0n0|©|ooz H xo»@ 6% 1

| 1602)%) ()dw "ON

%30

5

in the sane nanner
WO 97/27174

process 1 of nmethod A

carried out
of net hod A

e awo A)ar | ww| * widl 4 A%
e) HOOD>® HNOSgY
M
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wherein R err], Rerr], Rerr], Rerr], Rerr], and Hal are as defined
above.: Conversion of conpound (XXIV) to conmpound (XXVIIl) is
performed by Wttig reaction (G Wttig et al., Chem Berr. 87, 1318
(1954)) wher eiwo dor7@tadehyde group of 10 Rlerr] is utilized tPETIRIFOOWGCe
aryl or heteroaryl through a double bond (process 1).

#HHl 157, 158

O

MeO =1 s' SOg-ﬁACOOM&
-2
MeO =1 | S0,-N”~COOH
S )
R
Ja-2-66, la-2-67

H1IE (R2=CH,)

HEHM 9 6 EAKICERL LS HXVIII-2)150mg(0.33mmol) D &
AFIRIVLT IR 2ml BRIZEEH Y YA 227mg(5x0.33mmol), 3
L AF I 0.1m1(5x0.33mmol)Z M X, BERICT—RBBRLE. RIEE
ERKICHY, BEEIFNTHBELUL. Kk, CHER, REREL. #
RON-—-XAFILkLE® 373mg (INE 91%) =B 7=,

43 #iff C24H23NOsS2& L T

BrE {& : C;61.39 H;4.94 N;2.98 S:;13.66
FER1E : C;61.22 H;5.18 N;2.93 S;13.27

& Byz_tﬁ’c?%tiﬂl#kft’a#z 140mg P A ¥ / —J 2m]l H®IT 1IN-
NaOH 0.6ml Z#MX. BERICT—&RBHP L. KIEHZE 2N-HCIK TR
HiclLk, BFBIFIITHHLAE, k. EHER. BERBEL. B
R 185~186C D {L & ¥ (1a-2-66) (R=Me) 105mg (IXE 77%) 2@ *=.

5 ¥i {8 C2sH21NOsS & L T

BtH{l : C;60.64 H;4.65 N;3.07 S;14.08
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Conversion of conpound (XXVI1) to conpound (la-6) is N-alkylation,

etc. of conpound (XXVIIl) (process 2), and this process
can be carried out the sane simlar as described in process 1 of

deprot ecti on,

nmet hod A. Co

i n processes

atives to hydroxam c acid derivatives process

Is reacted with ylide derivatives of optionally substituted aryl

optional |y sullRi(KBat ed hsher earl)Bé6U230abr,BHRE62AZI0B-IHML]16@4.4503t34dh | s

pr oduced

25
1151

NMR(ds-DMSO, 6 ppm):2.88(s,3H),2.93(dd,J=12.0,10.2Hz,1H),3.19
(dd,J=14.2,5.6Hz,1H), 3.81(s,3H), 4.74(dd,d=5.4,10.2Hz,1H), 6.99-
7.04(m,2H),7.20-7.35(m,7H),7.52-7.56(m,2H),6.90(d,d=9.0Hz,
2H),7.44(d,J=9.0Hz,2H),7.12(d,J=4.0H2,1H),7.44(d,J=4.0Hz,1H)
Al EEH 15 7ELT.R2=CH,PhD{tadMTa-2-6T)EEKL
. |

IR(XBr, v max ¢m-1):2200,1722,1340,1151

NMR(de-DMSO, & ppm):2.94(dd,J=7.6,13.8Hz,1H),3.19 (dd,J=7.2,
14.4Hz, 1H), 3.83(s,3H), 4.29(d,J=16.2Hz,1H),4.62(d,J=16.2Hz,1H) (#
eI ze—o0oaxRLE. )

HHEH 159 (CK)

~ ~
Br—USI-SOZ-”/E\COOMe BIIB. meo ! s ' SOz-ﬁ;\COOMe
XVIL-1 XIX-1
7
B2IE 0 ' < | soz—hl’-\coon
5-3-
H1TE

KW 9 6 TE/IE{LSHXVII-2)500meg(l.4mmo) DR T FF E K
075> 12mlRIC. BRREHDV UL 387n§g(2x 1l.4mmol). 4-X b
FL7x= R0 E 319mg(l.5X 1.4mmol),F FFF A MY Tz Z )
RAT7 4275295 81mg(0.06X 1L.dammo)ZMA . 7N T FHIRTF
i 76CT 48 BEBALE. RAREHEIFVTRRL. INER.

72

gxﬁ&ﬁéﬁgvof_conpound (la-6) to conpound _ Emﬁhwhﬁu hat of

car boxylic acl
and this process can be carried out in the same manner as those descrlbed
2 to 4 of method A Each process will hereinafter be

descri bed in noredkt@mi:l C;60.56 H;4 34083561 B);13.94

or

15

Conpound ( XXHV)



by an usual nethod, in a solvent such as toluene, xylene, tetrahydrofuran,

et her, di met hyl formam de, etc. at -100 [err]C to room tenperature,
preferably -78 [err]Cto ice- cooling for 1 to 20 hours, preferably 1
to 5 hours, tQu@éysi#he desired conpound (XXVII). When popipaoned2t y

substituted aryl or optionally substituted heteroaryl has a 5
substituent(s) interfering this reaction, the subst ituent(s) can previously

O gani ¢ Synt hesKatBARFsabrAS 47 - i LSRR v R NE R
deprotected at an agioro’grl %tﬁﬁgsbejgjlaam_\,(ﬁrychegs al’ﬁbi’:. noAEH
CIBEIFA=BNIKTHEHTIHIZRD . n-~"NFHTHELL. B
A 122-123C D B 8% (XIX-1)44Tmg (R E 83%) 2H/ /.
FEHE D H C1rHasNOsS2 &L T
5t % {8 C;53.25 H;5.52 N;3.65 5;16.72
B {H C;53.26 H;5.50 N;3.69 5;16.63
[@)p-21.7+ 0.6(c=1.000 DMSO 25T)
IR(KBr,v max cm!)1735,1605,1505,1350,1167,1136
NMR(CDCls, § ppm):0.90(d.J=7.0Hz,3H),1.00(d,d=6.6Hz,3H), 2.10(m,
1H),3.54(s,3H),3.85(s,3H),3.87(dd,J=5.0,10.2Hz,1H),5.20(d,J=10.2Hz,
1H),5.94(d, J=9.0Hz,2H),7.52(d,J=9.0Hz, 2H),7.11(d,J=4.0Hz,1H),7.49
(d,J=4.0Hz,1H)
w218 |
{L& M (X1X-1)390mg(1.0lmmol)DF S E R B 75 2 8ml. A ¥ / —
JSmlESHBIC IN-F#HY —F 5.1ml 2MA. 60CTIKT 6B MME.
WL, RBPB®EL OﬁEiﬁﬁI:‘Cﬁmiﬁméﬁﬁé. REZHRIFN
THERLE, 7ICBAKBARCTHRECLAER. BRIFILEH, 751
JiICTH®SLE, THES. BERML. 373mg (R 100%) Ofs
Y (la-3-1)2H/x~.
MR 174~176C
IR(KBr, v max e¢m1):1735,1503,1348,1163
EHM160~1756
EZHH 159 LARICLTRII~32IERTILEMEERL L.
%31

73



This process may be carried out in the sane manner as that described in 10

process 1 of nethod A (Process 3) This process may be
carried out in the sane manner as those described in processes 2 to 4
of method A WO 9IR7174 The term "™ conpound of the present_invention "
herei n used inéTuggs 15 pharmaceutically acceptable salt BFIHVEPQP@ of
the conpound. The salt is exenplified by a salt with alkali netals
(e.g., lithium sodium and potassium, alkaline earth netals (e.g.,

magnesi um and cal ci un), amoni um organi ¢ bases, am no acids, m neral _
acids (e.g., hydrochloric acid, hydrobrom c acid, phosphoric acid, and

sul furic acid), of organic dcids fe.qg.| aceffic acdid, cftric]acid,
mal l ein acid, fumaric 4cid, benzenesul flonic 9 I
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20 acid, and p-toluenesul fonic acid). These salts can be fornmed by the

usual net hod. The conpound of the present invention is not
restricted to any particul ar i somers but includes all possible
I somers and r saeswo1modi fications. The conpoumdTaby7iobrs

present invention has an excellent activity for inhibiting
met al | opr ot ei nase, especially activity for inhibiting MW, and inhibits
matrix 25 di_,ssol ution, as described in the follow ng test exanple.

Therefore, the&cdrfpound of the present invention is useful to treat
or prevent di seases—whii-gh—arg—cadsed—by—MEPR —ahd—telati Zymes
such as TNF-a converting enzyne, etc.v ' Definitgly, tfe
conmpounds of the presen iqyention 4%@ Jsetyl in tihe greventi on or
treatnent of diseases sfick&s dgsﬁeoagﬁﬂ“igg, rhedmatoi fl arthriti s
- — - NN
i | be| 28| 6o
88 251 22| 83
gg| og ga
5 Zz Z2Z 3.3 0ZZ
R o ~© A ]
# B | N i jETew ! ! ! !
1) T ps wa [N¥S
wEZL | X 22 o o
23y |48 | L2 |F88
S5k 288 | 583|288
200 | 200 [Sdw | 260
Tds |Les |LES 5485
588|588 |£4¢ | 588
688
= ' < e | ow
5o | 82 | 82 | 3% | BS
g e pr Sl Bt | | { |
> b ™Moo - O o 1D
2|85 | 28 | o8 |Ege
g
{ i
| ¥5 8 B R 8
o] &8 i > = ; ! | { !
8 {g’ o 3 ~ 3
- [=% -~ - -~ N
e+ | ¥ 8
o
ZN * - (-5 o -5 (5] ~ (-5 -
Q
u
-
[ <
- — r -
—
¥
O 4
o Q 3 z Q
o o n > = g © g
= I A 3
_ o o o o o o o 5
5 . oo o o - ~ ™ - 7
#o © © ~ ~ -~ ~ ~ ~
ﬂKZ — — — — —t — — -




26 corneal ulceration, periodontal disease, netastasis and
I nvasi on of tunor, advanced virus infection (e.g., HV),
arteriosclerosis obliterans, arteriosclerotic aneurysm

at her oscl er os{yyg) 9755194 €NOSi s, sepsis, septic shock, coronary I’E{'WB&?&
aberr ant angl ogenesi s, scleritis, nultiple scler05|s open "angl e
gl aucoma, retinopathies, 5 proliferative retinopathy, neovascular

gl aucoma, pterygium Kkeratitis, epidernolysis bul | osa, psoriasis,
di abet es, nephritis, neurodegengerative di sease, gingivitis, tunor -

KHEH 176 (D)

\/ \E/
HO 3 =118 i morm
HN""~COO0'Bu T °zN—©—302 N ~coo'sy ———=»
Xv3 XX-1
\_/
sy oo BT
XI-
X 4T
_Q-—"_ _Q_SOz“N COO'Bu Razl
XXII-1
“Q‘L —O‘SOz-N COOH
H
£1IE

D-/NY -tert-TF I T A F I E M (XV-3)10g(47.68mmol) D ¥ 7 1
OX#% > 100ml EHIZ N-AFIENKRY > 15.7ml(3 X 47.68mmol). K
WT4.ZbORIEZANFZNZ0OU R 14.1g(1.2X 47.68mmol) 2 K
mTICmA, ERICTSHMBARE 2N-ER. 5%HEAETF YT LA
K, KiIZTHERERLL, EHER%. REREL. REZ2> /002
o AFHONOFRHAEL. BA 89-90COHEHMM(XX-1)13.3g (I =
71.8%) =7,

FLFES T CisHaaN20sS &L T
5t B {E C;50.27 H;6.19 N;7.82 S;8.95

Bk {& C;50.04 H;6.10 N;7.89 S;8.84
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growth, t

unor

henorr hage, co
aut oi nmune

ulcer. 10
adm nistered to a person for

di seases,

t hey

powder, granul

by parent

er al

per cut aneous f

the 15

medi ci nal adn1§&y£q15 such as excipient, penetrant, disintegrators,
Qe i f necessary. When parenteral injection is

| ubri cant,
pr epar ed,

conpo

and
t he

angi ogenesi s, ocul ar tunor, angi ofibroma, hemangi oma, fever,

agul ati on, cachexi a, anorexia, acute infection, shock,

di sease,. malaria, Crohn disease, neningitis, and gastric
wo 927174 When t he conpound of the present
treatnment or prevention of the above
can be adm ni stered by oral adm ni stration such as

Rt 8 Brost DL RSO AR T one, supposi tory,

i NVentPCEIPYTN0126

OI’

SRAKRF prosan ot Iy o%%}%%&%%éﬁééﬁﬁ % BedpFe e ©

the’
g@gpﬁgpd of the invention and an

L8 % (XX-1)13.29¢(37.08mmol) D X ¥ / — )l 200ml BEH IZ 10%/% 5
POLIKFE 1g EMA, BERAICTARKREIZIELHACEMBcZT oA, 2
Rk z28XL. MERELLE. BEZT7 o mM-AFHONEH
FRL. X 164-166CO 7 X 4 (XX1-1)11.5g (V% 94.4%) ERE.
FEHRDH CrisH24N204S &L T '

gt H {E C;54.86 H;7.37 N;8.53 S;9.76

B {E C;54.84 H;7.33 N;8.63 5;9.50
fa]p+10.3+1.0(c=0.515 DMSO 23TC)
IR(KBr, v max ¢cm-1)3461,3375,1716,1638,1598,1344,1313
NMR(d-DMSO, 6 ppm):0.80(d,d=6.8Hz,3H),0.82(d,J=6.6Hz,3H),1.23(s,
9H),1.83(m,1H),3.30(m,1H),5.86(s,2H),6.56(d,J=8.8Hz,2H),7.36(d,J=
8.6Hz,2H),7.47(d,J=9.6Hz,1H)
H3IIE

L&Y (XXI-1)328mg(lmmoe) D27 00 A% > 10mIBRIZ N-XAFJ
ENFY 2 0.33ml(3X Immol), KWNT 4-AFIFAXRVLI DO
F 280mg(1.5X Immol)Z KB FRTEAMA . EHICT 1&HE®LL.
I%»I FihEmilk,. HHLEZBREZLEYD. XK. TFII—-FI
CTHhELE. FEFIIZFII-FNHOBERHERL . BA 2385-238C
O B ¥ (XXI1-1)433mg (W FE 90.5%) 2/ ~.

FC# 53 #t CesHaoN205S2& L T
gt Bl C;57.72 H;6.32 N;5.85 S;13.40

KB {E C;57.63 H;6.28 N;5.86 3;13.20
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appropriate carrier are sterilized to prepare it. An
appropriate dosage varies with the conditions of the patients, an 20
admnistration route, their age, their body weight and the |ike and should

be det ] by a physician in the end. In the case
adm ni strati o‘ﬁ{’%ﬁgﬁ |y dosage can generally be bet mmg:’;']rn&&?&o}zsloo

ng/ kg/ day, preferably 1- 20 ng/kg/day. In . the case of parenteral
adm ni stration, the daily dosage can generally be between 0.01 - 10
mg/ kg/ day, pr ¢bgoablAt 0.9(¢=0:512gPM$a§C )The dai |l y dosage can be -
admnistrated in 25 one to several divisions. The

fol | owi ng exadB(EBrar enpx owi-UAB6603Z84. 1 NES, 1667 USOLa S 4 hdOHA84 211317
i nvention and are not to be constructed as limting the scope thereof.
Abbr evi at i ons NMBEd6-THMSPe| ofv arrprukBB2(d, I16e6Ha/ -B4(blaAf e 3H),

1.22(s,9H),1.91(m,1H),2.55(s,8H),3.32(s,3H),3.44(dd,J=6.2,8.6Hz,1H),

7.40(d,J=8.6Hz,2H),7.73(d,J=8.6Hz,2H),7.90-8.01(m,5H),10.48 (s,1H)

- o
ﬂ:‘%%(XXII-1)405mg(0.85mmc;l)® oooAyr3mliBRIZ. FY
ZHAF OB 3.3mI(50X0.85mmol) 2 MA. ZER2FMHBBLE. BE
WMELEE, BREZ2IFNI—-FIKTHSHL. MK 231.234COHMN
¥ (1a-4-1)340mg (WP 94.7%) R/ =,
B : 231~234C
IR(KBr,v max cm-}):1748,1655,1692,1323,1161
5T % 5§ C1sH2:N20582 - 0.1CFsCOOH &L T
A E - 0;53.14 H;5.13 N;6.46 S;14.78
S ER{E : C;53.48 H;5.31 N:6.57 S;15.06
EHEH177~208
EHRHM176&MABIILTEII~36IRTILEHESRL X,
£33
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PCT/JP97/00126

t Bu:

Me: net hyl

DVBQO  di net hyl sul f oxi de
Exanple 1 (Met hod A)

WO 97/27174

p- TsOH. p-tol uenesul fonic acid

tert-butyl

27
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(20 mmol ) of

50 m of dinethylformm de and 35

To a suspension of (R)-(+)-phenyl al ani ne
Then, 2.529(10 mml) of 4-peraporeeize

in

1.65g (10 mmol))
of water was stirred and treated with 2.78 nl

&34

triethyl am ne,yrder i ce-cool i ng.

(compound XV-1,

m

[err]

$2 LS LE'ON 0E°b:d 2Y°biH 65°65-0'unod 0oLt HO X
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S80%N46M4220 1891'2821
86" LIS 2LGIN YT H LL°26:D'unod ot 2 161
291 1S 66'F:N 60'vH 65°25:0 8D veel 16st gee-zee HO
HOODE408'0:28SOENHEED 4991 crs)
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5 (m 1H). [a] D +18.5 1.2 (c=0.503 % 25[err]C, DMSO)

Exanpl e 1' Anot her synthetic nmethod of conpound (Ib-1-1)
[err] Process 2
Process 3 WO 9727174 PCTIJP97/00126

KWH 209 (EE)
~N— N

HCl = - -
HN"~coo'By —BL T8 /—Q—soz-ﬁ/\coo‘su BaI
AV3 XXI0-1

\_/

2 3
ouc—@—soz-ﬁ’\coo'au LR N

XXIV-1

O-S-N ~N= —Q—soz-n COO'Bu ﬂ»

~

N
XXVI-1
~~"

s~ 3oy

Ia-5-1

>.m

COOH

H1IE

D-XUtert-— 7?11’3’.2i")biﬁﬁiﬁ(XV-3)20.94g(99.8mmol)
OV?DDX&.‘/ 200m] BRI, N-AFIELEKY > 22ml(2 X
99.8mmol). KWT p-AF VLV ANF=ZNIOY R 20.27g(99.8mmol)
EXATRMAZ. SEICTI5HMABRL A%, 2NHEB. 5%RB KSR
FRUYTLK, KICTHERERLE, ERICTERSE. RERBL TR
ENEREELUASNISAIOR NS T4 —RMHLE. BELF
Win-~NF 4 7 0ORNA=1/3/1 CTHHITIHIZED, n-~FY
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10 Process 1 .To a solution of (R)-phenylal ani ne benzyl
ester tosylate (conmpound XV-1', 2.5 g (5.85 mmol)) in 60 m of

di chl oronet hane was added triethylamne (1.8 nl, 12.87 nmol ) and
4- bi phenyl sul fonyl_chloride(1l.63 g, 6.44 mol) under ice-coqldiiBerddidec’

bei ng sti rrecfvg&%"é%'n at roomtenperature, the reaction m xture was washed
wth 2N 15 HC1l, 5% NaHCJ err] and water, and concentrated in vacuo. The

resi due was subjected to silica gel colum chromatography and the
fractions el uti RV Ba¥PCHC] B ] 178-M20RA @ BNl (XXI11-1)28.93g (K ¥ 85%) & -
/.

IR(KBr, v max cm-!)3419,3283,1716,1348,1168
NMR(CDCls, 6 ppm):0.85(d,J=6.9Hz,3H),1.00(d,d=6.6Hz,3H),1.21(s,
9H),2.04(m,1H),3.62(dd,J=9.8,4.5Hz,1H),5.09(d,J=9.8Hz,1H),5.41(dd,
J=0.5,10.9Hz,1H),5.84(dd,J=0.5,17.6Hz,1H),6.72(dd,J=10.9,17.6Hz,1
H),7.49(d,J=8.4Hz,2H),7.79(d,J=8.4Hz,2H)
H2IR

{t & ¥ (XXI11-1)5.09¢(15mmol)D ¥ 7 O DO x ¥ > 300ml EHEIZ., -
18CIZT 15 BMAA Y 2BUE., RWTAFIVAN 7 4 F 22ml(20X%
15mmo)& M A, 80 ZELTERIZL AR, BEBRMBEL. 6.03gD
TIF e REEXIV-1)ZE .
IR(CHCls, v max cm'1)3322,1710,1351,1170
NMR(CDCls, § ppm):0.85(d,J=6.9Hz,3H),1.00(d,J=6.9Hz,3H),1.22(s,
9H),2.07(m,1H).3_.69(dd;J=4.5,9.9Hz,1H),8.01(s,4H),l0.0B(s,lH)
HILE

{8 H(XXIV-1)6.02g(15mmo) DL ¥ / —JLb 60ml. F+ S E RO TS
> 15ml BEBHBIEREZPANEFEZNE FSPF 2.72g(1.06 X
15mmol)ZMMA., BE2BMRBELE. HEBSBL THESNLERER.
SYRFNATHAZIOURI LTS T4—RMAL. S ooFRVAMETFIN
=1/4 CTEHTA 2R, 2EDE. BREIFIIVDEGRZTL, AR
163-164C DO HHWIM(XXV-1)4.44g 2/ 7. E2TEDN 5 60%.
JL K 53 Hi C22H20N306S:2 LT

B /& C;53.32 H;5.90 N;8.48 S;12.94
#E B {E C;53.15 H;5.87 N;8.32 S;12.82

[@]p-11.6% 1.0(c=0.509 DMSO 23.5T)
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to 20/1 were collected and crystallized fromdi chI oronet hane / hexane to

give 2.32 g of 29
conmpound (la-1-1). Yield 84.1% np. 130-131[err]C. El emrental anal ysi s
(% C[ err] H ewolgne@ar] S Calcd. : C 71.32, H 5prCHWIPIMNN0I26 97,

Found: C 71.05, H 5.41, N, 3.00, S; 6.81

IR(KBr, v m-ax cm-1)3430,3274,1721,1364,1343,1172 ~
NMR(CDCls, & ppm):0.84(d,J=6.9Hz,3H),0.99(d,d=6.6Hz,3H),1,19(s,
9H),2.00(m,1H),3.63(dd,J=4.5,9.9Hz,1H),5.16(d,J=9.9Hz,1H),7.50-
7.68(m,6H),7.73(s,1H),7.78-7.84(m,2H),7.96-8.02(m,2H),8.16(brs, 1H)
B4ITR

4-AFNVANATFZ=U > 0.14ml(1.11 X Ilmmol) D 50%L ¥ / — L
KERCREROImIZMA, HR O~SCICTHERLAE, ChicEMR
Y —#% 78.4mg(1.14X lmmol)D® K Iml i Z=MA . FE 15 ML
oo —H . EEHXIV-1)496mg(lmmol)DEBR Y U > sml BE % —
25 CIKTHBPL, THIZEDODREHESHBMTMAL. ¥5I2—-15CTH
SERTARBBRLE, REABRZAKICEEAZKEIFIILICTHEL
o 2N, 5XRBAKFBF RV T ALK, KIZTIRRGHRHE. ERHEE.
BEBRELE, BBR2VASNVASAIOR IS 74 —/L. &
OORNAMBIFIU=U9ICTHEHT 585 &% 1D.374mg(INE 74%)
O ENPXIVI-EBR L.
5t % 4 #7 C2H20Ns04S2-0.3H:0 & LT

Bt B {f C;54.27 H;5.86 N:13.76 S;12.60
SEH{E C;54.25 H;5.77 N;13.87 S:12.52

IR(KBr, v max cm-!)3422,3310,1705,1345,1171
NMR(d6-DMSO, o ppm):0.83(d,J=6.9Hz,3H),0.86(d,J=7.2Hz,3H),
1.19(s,9H),2.00(m,1H),2.59(s,3H),8.54(dd,d=6.3,9.6Hz,1H),7.56(d,J=
8.7Hz,2H),8.00(d,J=8.6Hz,2H),8.10(d,J=8.7Hz,2H),8.33(d,J=9.6Hz,2
H),8.84(d,J=8.7Hz,2H)
H5I8

&P (XXVI-1)353mg D2 OO AF > 2.5ml. MY T FOKE
25m B2WBE, ZEARTISHBAKALL. HERBKR, BE2LTF
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5 IRv max (cnferr]) (Nujol) : 3352, 1732, 1341, 1190, 1163. NVR
([err] ppm (CDCl[err]): 3.06 (d, J=5.8Hz, 2H), 4.30 (dt, J=6.0, 9.0Hz,
1H), 4.89 (s, 2H), 5.12 (d, J=9.0Hz, 1H), 6.98-7.81 (m 14H).

[ a] D -16 4 1 06 % 25[err]C, MeOH) Process 2

sol ution of cz)vrk’(pounﬁ(l a-1-1') (2.28 g) which was obtai ned p%glé’ggm')llz?n 50
m of m xed sol vents of net hanol / et hyl acetate =1/1, was

hydr ogenat ed using 10_% Pd/.C for 25 min, The reaction
mxture was fil t/set BPF < AR ke ﬁﬁ[*@zﬂﬂe%ﬁ?ﬂ&ng (IR 89p) r&fR&E 4 n vacuo.
The residue was recr ystal | i zed from di chl or onet hane / hexane to give
1.83 g of conpoleR (1304r~195C vield 99.1 % np. 146-147C. 15 El enental

anal ysis (% C[eirRrklg[err]qur

vV max cm- )]1720,1343,1166

A

FLR DM C1sH21N50482 - 1.1H20 &L T
B {8 : C;48.83 H;5.00 N;14.99 §;13.72
KB{E : C;49.13 H;5.25 N;14.55 S;13.34
W 210~251
HEEM209LABIZILTRIT~43IZRTLEMESRL =,
%37

88



Calcd.: C 66.12, H 5.02, N 3.67, S, 8.41 Found: C; 65.97, H

5.06, N, 3.61, S; 8.48 IRv max (cnferr]) (Nujol) : 3408, 3305, 1751,
1325, 1161, 1134. NVR ([err] ppm) (CDCl[err]): 2.97 (dd, J=7.0,

13. 8Hz, 1H), 3wdé4deh J=5.2, 14.0Hz,1H), 4.13 20 (m 1H), pcIdPe7or®® (m
14H) . [a]D: -4.0 0.4(c=1.000 % 25[err]C, MOH) Process 3

To a solution of conmpound (la-1-1", 1.0 g (2.62 mml)) which was obtai ned
process 2 in dichloronethane (20 nl) was added 0.33 ml (3.93 mmol ) of
oxalyl chloride 25 and one drop of dinethylformani de. After being
stirred for stirred for 1 h at room tenperature, the reaction
m xture was concentrated in vacuo. The residue was

J=5.8,13.1Hz,1H),3.86(d1,J=5.8,9.3

'H-NMR($ ppm)
de-DMSO
2.65(dd,J=9.3,13.1Hz,1H),2.82(dd,
Hz,1H),7.72(A,B»q,J=8.1Hz,2H),
8.19(A,B2q,J=8.1Hz,2H),8.49(d.J
9.3Hz,1H),8.88(s,1H),10.69(s, 1H)

(Ib)

IR(V em-1)
(KBr)
3700-2200(br),3278,

1634,1337,1160

CONHOH

R1
A
R (IR R)
m.pt.(T)
194-195

R1&SOzNH
*

R

R

18
N
N=N
/.
N

O
at

R
N=N
N. 2

N

CHa-

R ]
|
Oron

Irz

K

No.
210
211
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di ssolved in 10 m of tetrahydrofuran. A solution of hydroxylam ne

hydr ochl ori de (911 ng (13.1 mml)) and NaHCO err] 1.54 g (18.34
mmol) in 10m of tetrahydrofuran and 10m of water was stirred for 5
m n under iceg; Ihng. To the m xture was added the

30 PWB%%%%e solution of acid chloride in tetrahy rcgf"tl?rwéor‘lmgnd t he
resulting m xture was stirred for 30 mn. The reaction m xture was
poured into water, and extracted with et hyl acetate. The organic

| ayer was washed with 5% NaHC( err], and water, and -

#38

TH-NMR($ ppm)
ds-DMSO
2.75(dd,J=9.3,13.7Hz,1H),2.99(
dd,J=5.3,13.7Hz, 1H),3.96(dt J=
5.3,9.3Hz,1H),8.53(d,J=0.3Hz,

1H)

(1a)

IR(V em-1)
(KBr)
2400-3700br,3422,3337,

1733,1698,1347,1170

COOH

Rl
A
B (IR
m.pt.(C)
215.216

R'B'SOQNH

*
R
R

=N
2
N
.N=N
P
N

Rlll
N.

&
O

CHo-

R 1
|
Do

Iz

e

No.
210
211
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H,

El enent al
69. 12,

np. 171-173[err]C
Calcd.: C

15 and recrystallized fromdichl oromethane / hexane to give 2.04 g of
Yield 80 %

conpound (XVI-1).
analysis (%9 Cerr]JHerr]Nerr]Jerr]S
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The resi due was

=1/1 was hydrogenat ed
i n vacuo.

acetate

/ et hyl

Pd-C (200 ng) for 3.5 h. The reaction mxture was filtered
concentrat ed

and the filtrate was
recrystall i zedwblo9we4 chl or onet hane / hexane

m of m xed sol vents of net hanol

using 10 %

of f,

to give 1.27/I1p9160126

Yield 84.4 %

compound (Ib-1-1).
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- The conpounds which were shown in Tables 1 to 22 were synthesized in a
manner simlar to those described in Exanple 1
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Table 7 [err]

WO 97127174 ' PCT/IP97/00126

BFEARBLAMCONTORRAERT A, HRILE B LXK
BLURPTRHWEDBOERIET S,
ey
(1) MMP-9(92kDa. Y5 F -t B)OBijt - X
BUFOXBMEBEL. IVEI545F — ¥(MMP-9)Z MM L k.

Scott M.Wilhelm et al, J. Biol. Chem., 264, 17213-17221, (1989)

SV40-transformed Human Lung Fibroblasts Secrete a 92-kDa Type IV
Collagenase Which Is Identical to That Secreted by Normal Human
Macrophages (SV40 THHEER I W= M i#F MR EX O
RIO77-JEL0DBWENEDBDOER —D 92.kDalVEB IS HF > —
%4 W T %);Yasunori Okada et al, J. Biol. Chem., 267, 21712-21719,
(1992) Matrix Metalloproteinase 9 (92-kDa GelatinaselTj'rpeIV
Collagenase) from HT 1080 Human Fibrosarcoma Cells (HT 1080 ¥ @
LrORMTFABRMBASOI NIy I AAY DS 0F14+-F¥ 9

(92k-Da ¥ 53 F >+ —HNAV 825 % F+ — ¥);Robin V. Ward et
al,Biochem. J., (1991) 278, 179-187 The purification of tissue
inhibitor of metalloproteinase-2 from its 72kDa progelatinase
complex (72kDa 7O ESF -G s AY DTS OF1+ -+
2OMBHAFAOBH);

MMP-9i2 bt F#B#FHE ATCC HT 1080% % 12-F S F /1N
FThARN-18-TEF - MTPATHIBTZ I LICLIOBEEPIZIDWBS
NB3.COERBIIRESF -1 ET5 57 4 — 5 (Hidekazu Tanaka
et al, (1993) Biochem. Biophys. Res. Commun., 190, 732-740, < '7 A
@D 105-kDa ¥ 53 FF —¥ cDNA ORJFr/ 0~V BIXURB)T
MMP.9 MEALTVLARERBLE. Z0 HT1080 HOBE LAKE

BEL., ¥5F>L770—-X 4B, AAFTNY L A¥E770-A K
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Tabl e 8

[err] [err]

WO 97/27174 PCT/IP97/00126

K772 5-200 THELE. TORY pro-MMP-9(92kDa, ¥ 5
Ft—¥ BIRESFL-—FAEISTAETH—DODERENFERL
e KNT, MUTLOTEHLELETVWERE MMP-9 287,
2)IVE aS54¥+-YEFRNTvEAHE

a5+ —YIRME MMP-9. ERERUBEF v FIER)YH 10 IV
Hasyr—ViEduEg+y b2EAL. Ty ER () Y10
MBIz, BEHNOT v I R1IDOIELEHEFINIIOVTRD
4DDT v A EFD. |

(A) ERAVEIS -4 ), BRMMP-9), HEH

(B) ZEAVEIS-¥2) HEH

(C) BRAVEIDS -5 ). B%EMMP-9)

(D) ZEAVEIS -4 2)
FhEhiES2WT (&) vHI1O7 v A HERKL, BXREZAE
L. RKRILDEE (%) ERDE. |

Mm% (%) ={1— (A—B) / (C—-D)) X100

ICS o REYF (%) 50%ICR2BEERT. HREER4T7T~R
54ITR7Y.
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Tabl e 9

[err]

WO 97127174 PCT/IP97/00126
EHEHIN o. {t&5¥No. I1Cso (uM) {LtE¥No. I1Cse (£M)

1 la-1-1 0. 24 1b-1-1 0. 030
2 la-1-2 2. 6 1b-1-2 0. 04
3 1a-1-3 0. 18 1b-1-3 0. 005
4 la-1-4 2. 25

5 la-1-5 0. 81 1b-1-5 0. 041
6 la-1-6 0. 68 1b-1-6 0. 034
7 1b-1-7 0. 028
8 la-1-8 2. 0 1b-1-8 2. 0

9 1b-1-9 0. 41
10 1b-1-10 2. 1
11 1b-1-11 1. 7
12 1b-1-12 0. 085
13 1b-1-13 0. 38
14 la-1-14 3. 7 1b-1-14 0. 11
15 . 1b-1-15 0. 027
16 la-1-16 0. 520 1b-1-16 0. 0108
17 la-1-17 0. 205 1b-1-17 0. 0203
18 la-1-18 0. 500 1b-1-18 0. 0282
20 1b-1-20 0. 134
21 la-1-21 4. 65 1b-1-21 0. 0041
23 1b-1-23 0. 073
24 1b-1-24 0. 2
26 1b-1-26 1. 3
27 - 1b-1-27 3. 0
30 1a-1-30 1. 16 1b-1-30 0. 213
31 1b-1-31 0. 0129
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Tabl e 10

[err]

WO 9727174 PCT/IP97/00126
%48

HPINo. ft&8®mNo. | 1Cso (oM | f£&#HNo. | 1C, (uM)
33 1a-1-33 0. 24 1b-1-33 0. 005
35 1a-1-35 2. 6 1b-1-36 0. 0216
38 la-1-38 0. 018
40 1a-1-40 0. 076
41 1a-1-41 0. 312
42 1a-1-42 0. 0123
4 3 1a-1-43 0. 625
44 la-1-44 1. 910
45 1a-1-45 0. 040
46 1a-1-46 1. 12
47 la-1-47 0. 389
48 1la-1-48 1. 15
49 1a-1-49 0. 249
50 1a-1-50 0. 553
51 1a-1-51 0. 110
52 1a-1-52 0. 329
53 la-1-53 1. 8
54 1a-1-54 0. 075
55 1a-1-55 0. 0398
60 1a-1-60 1. 31 1b-1-60 0. 0012
61 la-1-61 0. 247 1b-1-61 0. 247
62 1b-1-62 3. 50
63 1a-1-63 1. 05 1b-163 | 0. 00039
64 ° 1a-1-64 1. 90 1b-1-64 0. 0037
65 1a-1-65 1b-1-65 0. 0035

0. 291
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Table 11

[err]

Tabl e 12

WO 97/27174 PCT/IP97/00126
#49
ERFINo. {L&¥No. [ IC:, (uM) | {L&¥NO. I1Cgo (LM)

67 1a-1-67 1b-1-67 0. 0061
68 1a-1-68 0. 231

80 1a-1-80 1. 91

83 1a-1-83 1. 77

8BS 1a-1-85 1. 2 1b-1-85 0. 013
86 1a-1-86 0. 35 1b-1-86 0. 0053
87 1b-1-87 0. 940
93 1a-2-2 0. 237

94 1a-2-3 0. 0109

895 1a-2-4 0. 0759

96 1a-2.5 0. 123

97 la-2-6 0. 088

9 8 1la-2-7 0. 0699
100 1la-2-9 0. 05677

101 12-2-10 0. 023

102 1la-2-11 0. 0475

103 la-2-12 0. 0981

104 1a-2-13 3. 28

105 1a-2-14 - 2. 98

106 la-2-15 0. 133

107 1a-2-16 0. 325

109 1a-2-18 1. 19

110 1a-2-19 0. 203

111" 1a-2-20 3. 41

112 1a-2-21 3. 74

114 1a-2-23 0. 929
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[lerr]

Tabl e 13

WO 97727174

%50

[err]

EEFAN o. {L&#HNo. 1Cso (2M)
115 1a-2-24 0. 161
117 1a-2-26 1. 19
118 1a-2-27 0. 088
119 la-2-28 1. 11
120 1a-2-29 1. 63
121 1a-2-30 0. 0736
122 1a-2-31 0. 224
123 1a-2-32 0. 0234
124 1a-2-33 0. 0218
125 1a-2-34 0. 0144
126 1la-2-35 0. 156
127 1a-2-36 0. 0243
128 la-2-37 0. 0922
1289 1a-2-38 0. 222
160 1la-3-2 0. 040
161 1a-3-3 0. 0108
162 1a-3-4 0. 873
163 la-3-5 0. 0126
164 1a-3-6 0. 0965
165 1a-3-7 0. 230
166 1a-3-8 1. 28
167 1a-3-9 0. 014
168 1a-3-10 0. 0083
169 la-3-11 0. 244
170 la-3-12 2. 03
171 la-3-13 0. 0395
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Tabl e 14

[err]

WO 97/27174

#£51

[err]

_ ERBINo. {t&PNo. I1Cso (LM)
177 1a-4-2 0. 684
178 la-4-3 0. 0252
179 1a-4-4 2. 36
180 1a-4-5 0. 045
181 1a-4-6 0. 05639
182 1a-4-7 0. 0059
183 1a-4-8 0. 0027
184 1a-4-9 0. 00325
1856 1a-4-10 0. 0422
186 la-4-11 0. 0982
187 1a-4-12 0. 177
188 1a-4-13 0. 843
189 1a-4-14 0. 0375
190 1a-4-15 0. 0597
191 1a-4-16 0. 0095
192 1a-4-17 0. 324
193 1a-4-18 0. 722
195 la-4-20 1.1
196 la-4-21 0. 0573
197 1a-4-22 0. 0161
198 1a-4-23 0. 493
199 1a-4-24 2. 06
200 1a-4-25 0. 173
201 1a-4-26 0. 252
202 1a-4-27 0. 0114
203 1la-4-28 0. 173
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Tabl e 15

[err] Tabl e 16
WO 97/27174 PCT/IP97/00126
#£52
KEHNo. {ta¥No. ICgo (#M) {ta¥No. 1Cso (M)
204 1a-4-29 3. 95
207 1a-4-30 4. 44
210 la-5-2 0. 024
211 la-5-3 0. 210 1b—211 | 0. 00565
212 la-5-4 0. 393
213 1a-5-5 0. 128
214 18-5-6 0. 832
215 1a-5-7 0. 110
216 la-5-8 0. 107
218 1a-5-10 0. 744
219 1a-5-11 0. 574
220 1a-512 | 0. 0167
221 1a-5-13 0. 316
222 1a-5-14 0. 078
223 la-5-16 0. 349
224 la-1-16 0. 0101
225 la-5-17 0. 0122
226 la-5-18 0. 166
227 1a-5-19 0. 0198
228 1a-5-20 0. 106
229 1a-5-21 0. 215
230 1a-5-22 0. 281
231 1a-5-23 0. 197
232 1a-5-24 0. 144
233 la-5-26 0. 0864
234 1a-5-26 0. 153
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[err] Tabl e 17 | [err]

WO 97/27174- _ : PCTIIP97/00126
%53
EBFIN o. ft&¥No. I1Cgq (M) {t&¥No. [Csq (uM)
235 1a-5-27 0. 266
236 1a-5-28 0. 304
237 1a-5-29- 1. 32
238 1a-5-30 2. 85
239 1a-5-31 0. 243
240 1la-5-32 0. 0041
241 1a-5-33 0. 0131
242 1a-5-34 0. 0239
243 1a-5-35 0. 05629
244 1a-5-36 0. 0165
245 la-5-37 0. 0059
246 : 1a-5-38 0. 0108
247 1a-5-39 0. 0035
267 1a-2-66 1. & 1b-2-66 0. 011
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Table 18 [err]

WO 9727174 PCT/IP97/00126
#54
ERFINo. {t&%No. ICs, (£M)

252 1-252 0. 24
253 1-253 0. 000039
254 1-254 0, 00063
255 1-255 0. 529
256 1-256 0. 601
257 . 1-257 0. 776
258 1-258 0. 908
259 1-259 0. 130
260 1-260 0. 159
261 1-260 0. 182

108



Tabl e 19 . [err]

WO 97127174 PCT/IP97/00126

FZRAMLEHIZ. BWIVRISFF-FYHEEEZRL L.

B b o FI A e

ERWALAMIE, ARAFD7OFIF—CEEEL. EODIMM
PHEEEEEZATAOT, EHLNEE. RHEUTTF, ARES. &
AR, BB ORSEA RN, O N ABRE WXL, H1 VERE)
OEF. MELBRELE. BDRECEDRE. BRORELE. BR
. OMME. MEESavy, SROLBE, BEMEHLE. KA. S
RUEELE. BMHARKE, MBE. BEERRE, hEfisRAM,
RREN. ABA. KBERLHRE. 8. HRA. Bk, SSEES,
EAK. EHNM. BEOERE. BES. GERMEE. NEE. K%,
M. BE. ENK. AKFE. REBRE. Savy. HOREE.
RSUT. sO— . MEK. BXUEBREOTH L RBEICH
MEBELSNE.
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WROER

R1

A

R°-R*-R%-S0,-N” ~COY |
#
[, RIBEBRENTLTHIWESRTIFN, BREZATWT S
InFU—J, BREINTWTHEIVWTSAF)N,. BRI TLTHE
WAFOTZY—EELRBRINTLTHBIVAFOTU—NT L F
Vi R2ZIIKE. ﬁ-&éh‘thf%&hﬁﬂ?)b#)l/. BgrxhTw<T
bEW7U— . BREINTVWTHEIWTSAFI, BRINTWTH
ENAFOTV-NEERBRINTLTHDIWVWAFOTZY LT N E
W RRBEES. BRINTVTHEIWTY—L o EEREREINT

WTHEWAFOFPYU—L > REBELES, - (CH,) m—. —CH
—CH-. -C=C-. —CO~-. ~CO-NH—-. —N=N—. —N
(R4) -, -NH-CO-NH-. ~-NH-CO-, -0-, —S —,
—SOZNH—.—soz—NH—N=CH¥ithF5v—w94

Wi iRISBEBREINTWTHLINERTIIVFN, BRENTVWTHLL
Cs~Ce¥Zn7Zl*). BRENTWVWTHIWTV—JL, BRRINT
WTHEINATFOTY —VEERBRINTLTOH IWHEFEHEAER
R R_"lri?k#if:iil&ﬁ'&?)b#ll/ : YERNHOHZZROH ; mik
1222 ZFLYXNHOHORIBR2BKETHS] TRIND
(teth, TONEFBREE. DL<RZThoOoUNREHETIhBE, £~
BxhsokfihzedFgTarsa/orAF—EHEA.

2. X1 :
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R1

A

R°-R*-R>-S0,-N” “COY 1|
Rz

(R, RIBERINTVTHLIWERTI I, BRI TWTS
LT U—)l, RASATOTHENT S hE), BREHTWTH &
BWAFOTZY—IEERBRINTVTDHDLINAFOTY—VT I F
Vi RZBAR, BRINTWTHLLIVERZ VL. BRIhTWT
bEIRTU—L, BRINTVTHEVTIAFL, BRINATLTH
SWwAFo7)—-NEERBRBRINTVLTHBEIWVWAFOPY—ITFILF
Vi ROREES. BRINTVWTHIVTU— L XA REBRXAT

WTbHEwwAFor7U—b > RBEES. - (CH,) m—. —CH
=CH-., -C=C-. —CO-., ~CO-NH-, —N=N-. =N
(RA) =, —=NH-CO-NH-, —=NH-CO-, -O—, —-§ —,
—SO,NH-. —-SO,-NH-N=CH-%ERFrSYV—1LT4q

MiRSBERENATLUTHEIWERT VEL. BRENTVTHL L
C3~C,yau7»#».Eﬁéhfht%;h?U—».EméhT
NTHBENAFOT Y- A ELRBEREINTLTHIVESSRHMRE
HE; RARBARZERERT L+ ; YRNHOHEAROH : mit
122, X LYNXNHOHDORIZRBARTHD, ROMNESRS
NTVTHEIWTH -V FEREBERIATVWTDBEIWAFOTY—L
“ R‘J?Y—CO—NH—itm—NH-CO—@H\ RiREBINT
NTHEVNP V-V EERBERENTLTHLEVATOFY—LTHD,
RIMBRENTVTBENT UL EARBRAZATL TS E A
FOFPY—L >, RNFRS/—N T NOK. RERBREATVT
BEWTY— L EERBRINATLTHLWATFATY—LTHD. R
INERENTUTHENT U —L >, RINEREOK. RSBERT
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Exanpl e 92 (Met hod B) ,,////TQET(//

\\\\\\\\\\\\\ L

WO 97127174 PCT/JP97/00126

WEI, BRTIVENVBLIBBERAIN TV TDHDINT Y- TEHBE
RTWa7Y—), £2REZTIVFLDBLIBBRINTTDH I N
TU—NTERINTVBEAFOTU—ALTHD.RABLURRED
KBRS TRA<, R2HMBRINTVTHIWTY — Lok ER
ENTVLWTHDEIWAFOT7N—VL>THBH., R1XI-0-Thw] T
RENDILEW. TOXREEHE, DLRTNSOMBELHAIIS
#, ¥R EhcoKMPESETEAI DSOS F—VYEEH.
3. IVHASYF—FYRFHNTHIMRAELIEAR2EERORS D
7oF4+—EHEHM.
4. X1 :

-R1

R°*~R*-R%-S0, -N)\cov I
H
(R, RIBEBRINTOUTHINWERTZIFIN, BRENATWVTD
FWFYV—), BREINTLTHIWTSIFII, BREINTVLTDHE
NMAFOT ) —LEARBRENTUTHINAFOTYU—LTNF
N RIRBAR, BRINATUTHINERTLFL. BRIATLT
BIWTY—=), BREINTLTHIWTINFIN., BRI TWLTDH
;m«%n7U—»itﬁﬁ&éhrwr%;n«%n7u—»7»#

L RIRHEES. BRINTVTHDEWT UL ELRBERENT

WTbEWwAFoOoFU—Lr; RABBEFESE. - (CH,) m—. —CH
=CH—.. -C=C-. - CO-, ~CO—-NH-. —N=N-. —N
(RA) -, —_- NH-CO—-NH-, ~NH-CO-., -O—, =S5 ~—.
~-SO,NH-—., —SO,-NH-N=CH-%£2RFF5V—-NIv

Vi R HEBREN TV THIVWERTLF)N. BRIATHLTHLW
C;~C,o>/07NF N, BRENTLTHLWTYU— ), BBRENT
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Process 1 To val i ne nmet hyl ester hydrochl ori de
(XV-2) (755 ng, 4.5 mm|)n““||1|mﬂ Ij m:gt hane(12 m) was added
N- net hyl nor phol i ne (1.49 ) and

5- br ono- 2-t hi opbenwsavd onyl chl ori de (1 24 g, 1.05X4.5 nmol) vica/seemieszeunder
I ce- cooling. After being stirred for 15 h at roomtenperature, the
reacti on m xture was washed with 2N HO, 5% NaHCO err], and water

The organi c | aygrc WAs (S ONSaAYF BLeg), k- 13 @ é/éwqa—@%dﬂu;&gé Rigp SO
The residue was subjected to silica gel col um chromat’ogr aphy and t he

fractions el utisgew RP igtRM £I¢ o BB 7 )m»an,eﬁ:lsf Pl O8I & 13 0 HCOlhh pet ed
and washed with n-hexane to give 1.32 g of the desired conmpound (XVII-1).
Yield 82 % np. 1 WRRID[EH CYNNHOHOKIIRZRARTHD. RINBHARS
NTTHBENWTY -V ELERBRINTOTDHBIWAFOTY — L
Y R*MW-CO-NH-%ZI@—-NH-CO-0DOK. R ZBERINT
WTHIWT Y= NELERERZN TV THEIWLAFOTYU—NTHD
(R3M7x=L>, R¥-CO-NH—-OK, RIRAFAIBLIEZ
ZxzZWTREL, R’G2-27007x=), 4-20ugzzxz=).
BLU2, 4-27p007xzZ ) TRAW) , RIMBRINATHTD
| W7 )—L 2 EERBREATLTHIWVATFOZY —L >, R4M
FTEIV=NIPANORK. REFERKR7ZILFIL. BRAZhTWTHLW
TU=., FXERBBRINTWTHBIWLWATFOFY =) THD. R3H
BREINTWTHBEWTY—L Y, ROHVBESOR, RSFIEZT L+
W, BETIVFNVBHBLLBREREINTWTHILIVT Y- NTERINT
WB37Y—J, FERBEZETIFADBLIBBERZN TV T LT Y
— I TERINTUEIATFOFYU-NLTHU . R3BIURBEHICH
BTRARL, R*MBBREINTLTHDLEIWTU-L o EFHRERI N
TRTHENAFOPY—L > THEH, RIZ-0-THW] TRE
NHLEH. TOXEBHE, DLLBENOOMELEFAEIhZH,
TREThSsSOKMM.

5.8811 :
R® R
R™-R® soz-N*cov' Il
F"z
RQ
(X, RIF-CH=CH-, - C=C-., —N=N-—, -~ NH-C

O-NH-. -S-, -SO,NH-., ¥A2i13-S0O,-NH-N=CH
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El emental analysis (err] Calcd. C 33.71
H 3.96 Br; 22.43 N; 3. 93| “‘ 1 |ﬂ" | Found C 33.75 H 3.89 Br;
22.43 N, 3.96 s 17 86 7(c=1.012 CHG [err] 25[err] C)
IR(CCHO [err], cn[err])1737 1356 1164 1138 QQ%hk [err]
ppm : O. 89(d“’9"€2 "‘Hz 3H), 1.00(d, J=6.8 Hz, 3H), 2. oo ( %@]"éo

3H), 3.83(dd, J=5.2, 10.0 Hz, 1H), 5.20(d, J=10.0 He, 7.04(d, J=4. 1
Hz, 1H), 7.32(d, 55
CRTREAZNATLTHINTY— L EARERINTLTHLL

ANFOF7Y—=N : REBIXURBRENETNMWIL T, kXK., E£K 7NV
F, ¥EALR-_FDO;R R2BIUYRHMEELRAER) TREIN B

Y. TOXEBENR, DLBENCOMRELHETINSY. FEB

EFhsoxfh.
6. RITIT:

N ’

R7—R‘°—</: \ SOz-N/kCOY I

== R2

Rs
[®X®, R'°F— (CH,) m—. —CO~-, —CO-NH-. -N (R
A) -, = NH—-CO—. EERFIFSY—NIIM : miI1 EEIE2;

R'. R2, R7. R®, R®. RA, BXUYRHMRLAES. L.
RIOM-—NH-CO-0OF, RIRAFABLIB Iz TREL,
R'@22-s0npn7=xz=J). 4-007x=)b. BLK2, 4 -V
OO7 oA TRAEW] TRENZILEM. TOREERE. LI
FhoOMEEHEEINEHE. AREThSOXAY.

7. R1V:

R1

R’—R“—U—soz-w/kcov v
X e
(R, R''IAMKES., —CH=CH—-. EAR-C=C—; XREX
EFErRMEET  R'. R?. R7BLUYRNELABH) TR
NEah. TOXRLERE. LLLEENSONEEREEINDE.
EERENS OKAB.
8. R 1’
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J=4.1 Hz, 1H) Process 0 a degassed sol ution of 400
mg (1.12 nmol ) of conpound (><H|I Iﬂl'“!ll ,MJU di nmet hyl f or mam de was
added 222 ng (1.5 x 1.12 nmol nyl acetyl ene 5 and 21

ng(0.1 x 1.12 woeiingf copper |od| de (1) under an argon at nosgdwgrrereolisen 39
mg (0.05 x 1.12 mmol ) of bis(triphenyl phosphi ne)palladi umdichloride (I1)

and 0.47 nl _ (3 x 1.12 mml ) of triethylamne were added to the
reaction m xture. The resulting m xture was degassed and stirred
overni ght under an argon atnosphere at % [err]C The reaction -

m xture was diluted with et; hyI acetate /Qhe organic Iater was washed
R®>-R*-R° =S0,-N \ (0{0) ¢ I

RZ
[RF. RV ARSI, (A2 E—=N=3—=90) XFN. (1 -
xf»«yﬁ—ﬂ—s—«»)x?».(5—}?»4>F—»—3-
AN) AFH, (5=TNF0ALZ>R=N=3—q)) AFN, (1-
FEFMAZR—=N=8=4N) AFh. (1 —-AFNALKZNA >
K= =3—=AN) AFh., (1-7ZHaF>hAEZNV-3~-1N)
AFN (WBAE., TrFTHINBZNAFN) , LR i—-70)
2 RKBEEF. AFN. 4—-TFI)TFN, £LRXCTI: R
1, 4-7x=b>. R B-0-, R* Ryxz=)NkkiH4-t
ROF o7z YRMELABR] TRINBLAY. TOHEE
A, BLSRZTNCOWELFRIN2H, T-RThSOKkM.
9. X1~
R"
RS"-H4"-R3"—SOZ-N)\COY I
RZ

(P, RV "RA4-FT7VULRAFL, (1K= —3—14J) %
FIW.e (B=RAPFLAL2E—N=3=aN) AFI., 1 -FT7FNA
Fle 2-FTFNAFN. 4—ETxz=URNAFL, 2, 2, 2—F
UZNFBLFN. 2-TzZNIFh. R>Jh. i-7O0BN, 4
—ZhORYZN. 4=TNAORITN, 2 o0ANF I AFN. (1
~AFNALE=N =3 —AN) AFN., (5—-XFib1>K—Jb— 3
=AY AFN. (5=ZNFOALLE—~-3—-AN) AFN. (¥
DT> =4 —AN) AFN, (RZSFFS—N=2—A) AF).
(71:»)_ (BROF) AF), Zx=l. ANBEFSAFN, 2
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10 with INHO, 5 %Naw , dried over Na2sO4, and

concentrated i n vacuo. reS| due was col um
chr omat ogr aphed on sili caa§ ct i'ons eluting with n-hexane /

et hyl acet at ted and recrystallized from ;ﬁ]}:’]?/

acetate / n- ﬁ‘gxane fo give 392 ng of the desired conmpound ( "*P??L’?".uﬁ\(i eld

86 % np. 131-132[err] C 15 El enental anal ysis

CerrJHerr]NJerr]S[err]0.2 Herr]0 Cal cd. : C; 55.51 H, 5.25

N, 3.41 S; 15.66- A F ¥ F hautdi TF 55A80J)IH, 5xlQ INA B.B8 3, 71b. 36 _—

| R(CKBr, v max cnjerr]): 3268, 2203, 1736, 1604, 1524, 1348, 1164.

NVR(CDC err], [aﬁ])bpﬁbmz/@/gﬁ(lu g%/afrﬂb 25,&15—111—0@(114 I7 X0F Pk, BH),

2.00(m 1H), 3.60(s, 3 3H), 3.86(dd, J=5.0, 10.2 Hz, 1H),

5.2 1(d, J=10. 2—Hz<ﬂ||qy<»gr dqug-gbﬁz3—'f)b) AFN, FER (1-xh
FIHNWVNRNAE=I =3 —14N) AFIN; R? "RKEEF R

"R1, 4-7x=L> ;R4 RMEA; RS @RIz, 3-

ARFL Tz, 4—APFEL Tz, 4-AFNT =), 4 -
tert—7FN7xz=)b, 4=-MUTLFOBRAFNTzZN, 4 -7
Aoz, 4 -AFNFAF 7=, 4-E7z2=), 2-F X
S R FFHS—=N=2 AN RVFT7S—=N—-2—-1).
FERFESYV——-2—-N; YRAHZELRER) TRINSLED.
TORF¥EHRE. BDLRBETNSORELFBECINDIE, xidEns
DxKY.

10. RV :
R®

R'2—</: \ SO, N)\COOH \'s

Fl
(X, R'2@B-CH=CH-gkld-C=C-;R! R2Z, R7, R
. BLURRBAMREAER) TRENSLEY., TOXEBHEE. b
LLBENSOMUELHFBTINIE., FLRENSOXRIY.

11. XV I:

o F
‘—c'i—w—</: }—SOZ-N)\COOH )
H \s= R2
R9

(R, R2. R®, BLXURRMIELARE. R'}RBREINTKT

LIWERZRTZNVFIIN., BRZATOWTHIVWT U -, BRZINTWVT
LbEXWTINFN, BRENTWLTDIWAFOTY-INELRBBHRS
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2H), 7.44(d, J=9.0 Hz, 2H) 4.0 Hz, 7.44(d, J=4.0 Hz, 1H).
Process 3 TH!&"\E" gﬁmﬂul 07 ng (1 nol ) of corrpound
(XVI'1-1) in 8 M of 8 m of nethanol was added
5.1 m of 1IN Wefdhe7iblpe resulting 2 nlxture was stirred fecrgpsvoaieé 60 C.

The reaction m xture was concentrated in vacuo to renove an organic
sol vent, and the residue vvas di luted with ethyl acetate. The .m xture

scotate.  The ofband e Nad rednett b e’ AREEHIIEAY S

acetate. The r| ed over

concentrated inyvgaug, &%%@m%%@ ¥ LRIRYS ¢ 92yl 14 490%
RIBEAFNBLLR 72N TRAEL.RM B2 -Jo07x2)b,
4-7no07x=), BKU2, 4-27007 22 TiRAan) TR
Thaah. TOXEBHEE, BLRETNSOBEE LTI DHE.

XkREhsokfMy.

2. kVv1IiIl:
R® R!
N=—N }
R™—N. N,)—Q—soz-rg’kcoovl Vi
2
R® 3

(X, R'. R2, R’. R®, BLUR°RMBEARE) TREN3
ke, TOR2ERE, BLRThoONE LRI NBH. 22
Rehsoking.
13. XV1I I I :

R'l

FI7—R"—II\_J'-SOZ—I}I*COOH VIII

s L2
(R, R'. R?, R7. BXUR''RWELFABE) TREhals
B, TOXRBERK. bLHTNSONELHEINIH, 21T

hsoxkiny.
14. X1 X:
o
R7—O—@-SOZ-N COOH IX
éz
RS

(X%, R’. R?2. R7. R:, BIAURRHMRELABE) TREN B
te®h. TOAFBEF. BLIBINSOHUREFEFTINIE,
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148[ err] C. IR (KBr, v 1710 1604, 1351, 1216.
El enental analysis ([err] H[e ﬁ' m I”"I 0.2Herr] O Cal cd.
: C 54.45 H 4.92 N, 3538*16 Found: C, 54.39 H, 4.93 N,

3.79 S 15. 94yoaypmyfkaml & 93 - 156 The compouRdgyploisy Wer e
shown in Tables 23 to 30 were synthesized in a

RENSOKIE. _
15, XX :
il i
n’—n‘-?@rsoz-w)\coou X
R® "

(X$. R'?B-CH=CH—-%%AR-C=C-;R!, R7, R®,
KURBHMELABER) TRINZLEY. TOXEERE, L <
BENSOMELWAEINhDIE, R Thsokny.

16. XX :
RB -R13
0 |
RU—E-N— N soz-N)\coou X1
H H
R9

(X, R', R, R?, R'3, BLXUR!“R#MPBEAEIE. =7°L.
R'SHAFNSLLRIIZNTRES.RI‘E2-007x=.
4-roOvzz). BXU2, 4-T500T7 2= N TRAN) TF
Sy, TONEEHE, BbLLBEThooYUELHFBIh 2,
ErdThs ok,

17. XKXI1T:

8 R1

n’—-zgj—@soz-ﬁ)\cooz-l X1
RQ
(X, R, R7, RE, BLUR*BHREAEE) TrIhaLtd
B, TOREBEEE. BDLLRTNSOMBLEFHEhEHE, TERE
nsoxmy.

18. XX11T1:
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manner similar to those descr’"'mc”"mﬁnn"jﬂﬁ'lgz

WO 9727174 ' PCT/IP97/00126

R1

H’—R"-U—soz-u/kcom Xl

S

(X#, R}, R7, BAXUR''BIWMEL Lt AEE) TRINBLED.
ZTONREFEHE, BLKRENSOBELHEZIhSE., FERELS

OoXxuY.
18. XX 1V
R® R
|
R’—O@-soz-m)\com XV
RQ

(X, R'. R7. R®, BRUR'RARLAEE) TRENZLE
W, TORFERE, BL<RThSONELHEINSE, £RT
heooxkxfndy.
20. R'. R' . R" "BXURINi —TFOEN. LT, £
R YE—=3-a0) AFNTHIERFEA~19D0TONK
BROLEY.
21. R®%, R7, BEURMNTFZNIFY. PAFNFA4., £2B7
NFNTI1ELRZULEBEREN TV THIVI N THEIHERE4
~7TBLUBRELIO~10D0DWWTNMhiITEROEEY.
22. R'. R' . R' BXURIIHEELTWBRAREORE
RTHZHRA4~1IRROVTALEROLEY.,
23. BREA~19EROVWTNALEROLEWER A TIERM
Y. |

- 24. HRAMA~ 1 9RBROVTNOKEROLENEAETBA5 D
JoF/4F—YHEEH.
25. HREAA~1IRBOVTNACRBROEAMEEFTZIVE

119



57

Ll

WO 9727174

asxF—CREH.

120

PCTIIPOT/00126



SRR

10

15

20

25

' Tabl=®; 23
i .

[err]

DESCRIPTION

SULFONATED AMINO ACID DERIVATIVES
AND METALLOPROTEINASE INHIBITORS CONTAINING THE SAME

Technical Field -
This application relates to sulfonated amino acid derivatives and

metalloproteinase inhibitors containing the same.

Background Art

An extraqellular matrix consists of collagen, proteoglycan, etc., has a function
to support tissueé, and plays a role in a maintaining of a cell functions , for example
propagation, differentiation, adhesion, or the like. Matrix metalloproteinases (MMP)
such as gelatinase, stromelysin, collagenase, and the like have an important role in
degradation of an extracellular matrix, and these enzymes work for growth, tissue
remodeling, etc. under physiological conditions. Therefore, it is considered that these
enzymes participate in progression of various kind of diseases involving breakdown
and fibrosis of tissues, such‘as-osteoarthritis, rheumatoid arthritis, corneal ulceration,
periodontitis, metastasis and invasion of tumor, and virus infection (for example, HIV
infection). At the present time, it is not clear which enzyme pai‘ticipates in the above
diseases seriously, but it is considered that these enzymes at least participate in tissﬁe
breakdown. As metalloproteinase inhibitors of amino acid derivatives, for examplé
hydroxamic acid derivatives of amino acids (JP-A-6-2562939), carboxylic acid
derivatives of amino acid and/or their hydroxamic acid derivatives (W095/35276), etc.

are disclosed.

Disclosure of Invention
Ifit is able to inhibit_ the activity of MMP, it is considered that MMP inhibitors

contribute to an improvement and prevention of the above diseases caused by or
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related to its activity. Therefore, development of MMP inhibitors has long been

desired.:

In the above situation, the iﬁventors of the present invention found that a
kind of sulfonamide derivatives have strong activity to inhibit MMP.

The present invention relates to a composition for inhibiting

metalloproteinase which contains a compound of the formula I:

R1

PN

RS-R*-R%-S0,-N” ~COY I
1

R2

wherein R! is optionally substituted lower alkyl; optionally substituted aryl, optionally
substituted aralkyl, optionally substituted heteroaryl, or optionally substituted
heteroarylalkyl; R? is hydrogen atom, optionally substituted lower alkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl, or
optionally substituted heteroarylalkyl; R3 is a bond, optionally substituted aiylene, or
optionally substituted heteroarylene; Rt is a bond, -(CH2)m-, -CH=CH-, -C = C-, -CO-,
-CO-NH-, -N=N-, -N@®4)-, -NH-CO-NH-, -NH-CO-, -O-, -S-, -SOzNH-, -SO2-NH-N=CH-,
or tetrazol-diyl; RS is optionally substituted lower alkyl, optionally substituted Cs-Cs
cycloalkyl, optionally substituted aryl, optionally substituted heteroaryl, or an
optionally substituted non-ﬁromatic heterocyclic group; R is hydrogen atom or lower
alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided R2 is hydrogen atom when Y is -
NHOH, its optically active substance, théir pharmaceutically acceptable salt, or
hydrate thereof.

Mentioned in more detail, the invention relates to the following a)-b), 1)-16),

and A)-C).
a) A composition for inhibiting metalloproteinase which contains a compound of the
fﬁrmula I
R1
N

R°-R*-R®-S0,-N" ~COY I

RZ

This Sheet Has B

: T
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wherein R! is optionally substituted lower alkyl, optionally substituted aryl, optionally

substituted aralkyl, optionally substituted heteroaryl, or optionally substituted
heteroarylalkyl; R2 is hydrogen atom, optionally substituted lower alkyl, optionally
substituted aryl, bptionaﬂy substituted aralkyl, optionally substituted heteroaryl, or
5 optionally substituted heteroarylalkyl; R? is a bond, optionally substituted arylene, or

optionally substituted heteroarylene; R¢is a bond, -(CH2)m-, -CH=CH-, -C = C-, -CO-,
-CO-NH-, -N=N-, -N(R4)-, -NH-CO-NH-, -NH-CO-, -O-, -S-, -SO2NH-, -SO:-NH-N=CH-,
or tetrazol-diyl; R5 is optionally substituted lower alkyl, optionally substituted Cs-Cs
cycloalkyl, optionally substituted aryl, .optionally substituted heteroaryl, or an

10 - optionally substituted non-aromatic heterocyclic group; R4 is hydrogen atom or lower
alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided R2 is hydrogen atom when Y is -
NHOH, RS is optionally substituted aryl or optionally substituted heteroaryl when R3
is optionally substituted arylene or optionally substituted heteroarylene and Rt is -
CO-NH- or -NH-CO-, R is opt1ona11y substituted aryl or optionally substituted

156  heteroaryl when Rdis opt1ona11y substituted arylene or optionally substituted
heteroarylene and R+ is tetrazol-diyl, R? is lower alkyl, aryl substituted by lower alkyl
or optionally substituted aryl, or heteroaryl substituted by lower alkyl or optionally
substituted aryl when RS is optionally substituted arylene and R*is a bond, both of R3
and R4 are not a bond at the same time, and R4 is not -O- when RS is optionally

20 .substituted arylene or optionally substituted heteroarylene, its optically active
substance, their pharmaceutically acceptable salt, or hydrate thereof.
b) A composition for inhibiting metalloproteinase as mentioned above, which is a
composition for inhibiting type-IV collagenase.

Preferred embodiment of the present invention are as follows.

25 1) A compound of the formula I:

R

PN

R°-R*-R®-S0,-N” ~COY I
F'{a
wherein R! is optionally substituted lower alkyl;-optionally substituted aryl, optionally
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substltuted aralkyl, optlonally substltuted heteroaryl, or optionally substituted

heteroarylalkyl; R? is hydrogen atom, optionally substituted lower alkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl, or
optionally substituted heteroarylalkyl; R? is a bond, optionally substituted arylene, or
optionally substituted heteroarylene; R*is a bond, -(CH2)m-, -CH=CH., -C = C-, -CO-,
-CO-NH-, -N=N-, -N[R4)-, -NH-CO-NH-, -NH-CO-, -0-, -S-, -SO2NH-, -SO2-NH-N=CH-,
or tetrazol-diyl; RS is optionally substituted lower alkyl, optionally substituted Cs-Cs
cycloalkyl, optionally substituted aryl, optionally substituted heteroaryl, or an
optionally substituted non-aromatic heterocyclic group; R4 is hydrogen atom or lower
alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided R? is hydrogen atom when Y is -
NHOH, R? is optionally substituted aryl or optionally substituted heteroaryl when R3
is optionally substituted arylene or optionally substituted heteroarylene and R4 is -
CO-NH- or -NH-CO- (when R3 is phenylene and R4 is -CO-NH-, R! is not methyl or
phenyl and R3 is ﬁot 2-chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophenyl), RS is lower
alkyl, optionally substituted aryl, or optionally substituted heteroaryl when R3 is |
optionally substituted arylene or optionally subsﬁtuted heteroarylene and R¢is
tetrazol-diyl, RS is lower alkyl, aryl substituted with lower alkyl or optionally
substituted aryl, or heteroaryl substituted with lower alkyl or optionally substituted
aryl when R3 is optionally substituted arylene aﬁd R4 is a bond, both of R? and R* are
not a bond at the same time, and R4 is not -O- when R? is opfionally substituted arylene
or optionally substituted hetéroarylene, its optically active substance, their
pharmaceutically acceptable salt, or hydrate thereof.

2)A compouﬁd of the formula II:

R® R
| I
R7—R6—< :\>—soz—N’kcov I
"= R2
" R

wherein Ré is -CH=CH-, -C = C-, -N=N-, -NH-CO-NH, -S-, -SQzNH-, or -S02-NH-
N=CH-: R7 is optionally substituted aryl or optionally substituted heteroaryl; R® and R®
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are each independently hydrogen atom, lower alkoxy, or nitro; R}, R%, and Y are as

‘defined above, its optically active substance, their pharmaceutically acceptable salt, or

hydrate thereof.
3) A compound of the formula IIT:

R® R
I
R7—R‘°-< :\>—soz-|;¢*cov m

wherein R is -(CHz)m-, -CO-,. -CO-NH-, -N(RA)-, -NHCO-, or tetrazol-diyl; m is 1 or 2;
R, R2, R7, RS, RS, RA, and Y are as defined above, provided R! is not methyl or phenyl
and R7 is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophenyl when R10 is -NH-
CO-, its optically active substance, their pharmaceutically acceptable salt, or hydrate
thereof. |

4) A compound of the formula IV:

R1

R’—R“—U—soa-rg)\cov v

X
R2
wherein R1! is a bond, -CH=CH-, or -C = C-; X is oxygen atom or sulfur atom, R, R% R7,
and Y are as defined above, its optically active substance, their pharmaceutically

acceptable salt, or hydrate thereof.

5) A compound of the formula I:
R"

N

coy I
RZ

wherein R? is benzyl, (indol-3-yl)methyl, (1-methylindol-3-yl)methyl, (5-methylindol-

RS-RY-R° —S0,-N

3-yDmethyl, (1-acetylindol-3-yl)methyl, (1-methylsulfonylindol-3-yl)methyl, (1-
alkoxycarbonyl-3-yl)methyl (for example ethoxycarbonylmethyl), or i-propyl; R? is
hydrogen atom, methyl, 4-aminobutyl, or benzyl; R* is 1,4-phenylene; R¥ is -O-; R% is

phenyl or 4-hy_droxy-phenyl; and Y is as defined above, its optically active substance,
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their pharmaceutically acceptable salt, or hydrate thereof.
6) A compound of the formula I”:
R"
R¥-R*-R¥- SOZ-N)\
. ﬁgu

wherein R?” is 4-thiazolylmethyl, (indol-3-yl)methyl, (5-methoxyindol-3-yl)methyl, 1-
naphthylmethyl, 2-naphthylmethyl, 4-‘piphenyly1methyl, 2,2,2-triﬂuoroethyl, 2-
phenylethyl, benzyl, i-propyl, 4-nitrobenzyl, 4-fluorobenzyl, cyclohexylmethyl, (1-
methylindol-3-yl)methyl, (5-methylindol-3-y)methyl, (5-fluoroindol-3-yl)methyl,
(pyridin-4-yl)methyi, (benzothiazol-2-yl)methyl, (phenyl)(hydroxy)methyl, phenyl,
carboxymethyl, 2-carboxyethyl, hydroxymethyl, phenylmethoxymethyl, 4-
carboxybenzyl, (benzimidazol-2-yl)methyl, (1-methylsulfonylindol-3-yl)methyl, or (1-
ethoxycarbonylindol-3-yl)methyl; R?” is hydrogen atom; R®” is 1,4-phenylene; R*’ is a |
bond; R5” is phenyl, 3- methoxyphenyl, 4-methoxyphenyl, 4-methylphenyl, 4-tert-
butylphenyl, 4-trifluoromethylphenyl, 4-fluorophenyl, 4-methylthiophenyl, 4-
biphenylyl, 2-thienyl, benzoxazol-2-yl, benzothiazol-2-yl, or tetrazol-2-yl; and Y is as
defined above, its optically active substance, their pharmaceutically acceptable salt, or
hydrate thereof.

7) A compound of the formula V:

F'{a )R\‘
-R7—R‘2—</: :\>—soz-|:1 “COOH ¥V
| e R®

wherein R12 is -CH=CH- or -C = C-; R, R, R7, RS, and R?® are as defined above, its
optically active substance, their pharmaceutically acceptable salt, or hydrate thereof.

8) A compound of the formula VI:
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o |:I‘8 RS
H .
R“*—E':—N—</: :\>—_soz-N)\coou Vi
= R? |
R . i

wherein R2, RS, and R? are as defined above, R13 is optionally substituted lower alkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heteroaryl, or optionally substituted heteroarylalkyl; and R4 is optionally substituted .
aryl, or optionally substituted heteroaryl; provided R!3 is not methyl or phenyl and R4
is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophenyl, its optically active
substance, their pharmaceutically acceptable salt, or hydrate thereof.

9) A compound of the formula VII:

NN T i
R™—N. )—-{ \so,N"NcooH v
NN R |
RS

wherein R1, R2, R7, R8, and R? are as defined above, its optically active substance, their
pharmaceutically acceptable salt, or hydrate thereof.
10) A compound of the formula VIII:

R1

| R’—R"—U—-soz-r;l)\coou VII

s~ b2

“wherein R1, R2, R7, and R!! are as defined above, its optically active substance, their

pharmaceutically é.cceptable salt, or hydrate thereof.
11) A compound of the formula VIII:

n’—o—</: \ soz-N/kcooH X
= k2
R®

wherein R1, R2, R?, RS, and R? are as defined above, its optically active substance, their
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pharmaceutically acceptable salt, or hydrate thereof.
12) A compound of the formula X: '

Nk
R7—R'2—</: }—soz-u COOH X
T

wherein R12is -CH=CH- or -C = C-; R}, R7, R8, and R? are as defined above, its optically
active substance, their pharmaceutically acceptable salt, or hydrate thereof.

13) A compound of the formula XI:

R13
R“*—c— —</::\>—so -N” YCOOH XI

wherein R8, R?, R13, and R14 are as defined above, provided R!2 is not methyl or phenyl

- and R is not 2-chlorophenyl, 4-ch10rophenyl, or 2,4-dichlorophenyl, its optically active

substance, their pharmaceutically acceptable salt, or hydrate thereof.

14) A compound of the formula XII:

N-)N—</: >—802 COOH X

wherein R}, R7, R8, and R? are aé defined above, its optically active substance, their
pharmaceutically acceptable salt, or hydrate thereof.
15) A compound of the formula XIII:

R'l

R"—R"—U—SO{”J\_COOH X1l

S

wherein R1, R7, and R!! are as defined above, its optically active substance, their

pharmaceutically acceptable salt, or hydrate thereof.
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16) A compound of the formula XIV:

N
R7—O—< \ soz-u COOH XV
1

wherein R%, R7, R8, and R? are as defined above, its optically active substance, their
pharmaceutically acceptable salt, or hydrate thereof.

A compound of the invention is more speciﬁcg.lly illustrated below:
A) The compound of any one of above 1) to 16), wherein R1, R?, R?”, and R!® are i-propyl,
benzyl, or (indol-3-yl) methyl.
B) The compound of any one of above 1) to 4) and 7) to 16), wherein RS, R7, and R are
phényl optionally substituted with one or more substituents selected from the group
consisting of alkoxy, alkylthio, and alkyl. '
C) The compound of any one of above 1) to 16), wherein a configuration of asymmetric
carbdn atoms bonding with R%, R, R?”, and R!3 is R configuration. |

Further, this invention relates to a pharmaceutical composition , a

composition for inhibiting metalloproteinase, and a composition for inhibiting type IV

collagenase which contain the compound above 1) to 16) and A) to C)

All of compounds of above 1) to 16) and A) to C) have strong metalloproteinase

inhibitory activity; and the following compound is more preferable:

R1

A

R°-R*-R>-S0,-N” “COY 1
R2

1) A compound wherein R! is i-propyl, benzyl, or (indol-3-yl) methyl, R? is hydrogen
atom, RS is 1,4-phenylene, R* is -C = C-, and R? is optionally substituted phenyl.
2) A compound wherein R! is i-propyl, benzyl, or (indol-3-yl) methyl, R? is hydrogen
atom, R3 is optipnally substituted 2,5-thiophen-diyl, R4 is -C = C-, and RS is optionally
substituted phenyl.
3) A compound wherein R! is i-propyl, benzyl, or-(indol-3-yl)methyl, R? -is hydrogen
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atom, R8 is 1,4-phenylene, Rtis tetrazol-diyl, and RS is optionally substituted phenyl.

The term “alky]l” herein used means Ci-Cio straight or branched chain alkyl,
for example, methyl, ethyl, n'-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, tert-butyl, n-
pentyl, i-pentyl, neo-pentyl, tert-pentyl, and the like.

The term “lower alkyl” herein used means Ci-Cs straight or branched chain
alkyl, for example, methyl, et_;hyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, tert-
butyl, and the like.

The term “Cs-Cs cycloalkyl” herein used is exemplified by cyclo;iropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and the like.

The term “aryl” herein used means monocyclic or condensed ring aromatic
hydrocarbons. Examples of the aryl are phenyl, naphthyl, and the like.

The term “aralkyl” herein used means the above mentioned alkyl substituted
by the above mentioned aryl at any possible position. ii;:a;r;;i)les of the aralkyl are
benzyl, phenethyl, phenylpropyl (e.g., 3-phe1_1ylpropyl), naphthylmethyl (o-
naphthylmethyl), anthrylmethyl (9-anthrylmethyl), and the like. 'Benzyl is preferred.
The aryl part may optionally be substituted.

The term “heteroaryl” herein used means a 5 to 6 membered aromatic
heterocyclic group which contains one or more hetero atoms selected from the group
consiéting of nitrogen, oxygen anti sulfur atoms in the ring .and may be fused with a
carbocyclic ring or other heterocyclic ring at any possible position. Examplés of the
heteroaryl are pyrrolyl (e.g., 1-pyrrolyl), indolyl (e.g., 2-indolyl), carbazolyl (e.g., 3-
carbazolyl), imidazolyl (e.g., 4~ imidézolyl), pyrazolyl (e.g., 1-pyrazolyl), benzimidazolyl
(e.g., 2-benzimidazolyl), indazolyl (e.g., 3-iﬁdazolyl), indolizinyl (e.g., 6-indolizinyl),
pyridyl (e.g., 4-pyridyl), quinolyl (e.g., 5-quinolyl), isoquinolyl (e.g., 3-isoquinolyl),
acridinyl (e.g., 1-acridiny1), phénanthridinyl (e.g., 2-phenani:hridinyl), pyridazinyl (e.g.,
3-pyridazinyl), pyrimidinyl (e.g., 4-pyrimidinyl), pyrazinyl (e.g., 2-pyrazinyl),
cinnolinyl (e.g., 3-cinnolinyl), phthalazinyl (e.g., 2-phthalazinyl), quinazolinyl (e.g., 2-
quinazolinyl), isoxazolyl (e.g., 3-isoxazoly1), benzisoxazolyl (e.g., 3-benzisoxazolyl),

oxazolyl (e.g., 2-oxazolyl), benzoxazolyl (e.g., 2-benzoxazolyl), benzoxadiazolyl (e.g., 4-
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benzoxadiazolyl), isothiazolyl (e.g., 3-isothiazolyl), benzisothiazolyl (e.g., 2-
benzisothiazolyl), thiazolyl (e.g., 2-thiazolyl), benzothiazolyl (e.g., 2-benzothiazolyl),
furyl (e.g., 3-furyl), benzofuryl (e.g., 3-benzofuryl), thienyl (e.g., 2-thienyl),
benzothienyl (e.g., 2-benzothienyl), tetrazolyl, and the like. The aryl part of the above
heteroaryl is optionally substituted.

The' term “heteroarylalkyl” herein used means the above mentioned alkyl
substituted with the above mentioned heteroaryl at any possible position. Examples
of the heteroarylalkyl are thiazolylmethyl (e.g., 4-thiazolylmethyl), thiazolylethyl (e.g.,
5-thiazolyl-2-ethyl), indolylmethyl (e;g.,' 2-indolylmethyl), imidazolylmethyl (e.g., 4-
imidazolylmethyl), benzothiazolylmethyl (e.g., 2-benzothiazolylmethyl),
benzopyrazolylmethyl (e'.g., 1-benzopyrazolylmethyl), benzotriazolylmethyl (e.g., 4-
benzotriazolylmethyl), benzoquinolylmethyl (e.g., 2-benzoquinolylmethyl),
benzimidazolylmethyl (e.g., 2-benzimidazolylmethyl), pyridylmethyl (e.g., 2-
pyridylmethyl), and the like. ’i‘he aryl part of the above heteroaryl is optionally
substituted. o : '

The term “arylene” herein used is exemplified by phenylene, naphthylene, and
the like. Mentioned in more detail, it is exemplified by 1,2-phenylene, 1,3-phenylene,
1,4-phenylene, and the like.

The term “heteroaryiene” herein used is exemplified by thiophen-diyl, furan-
diyl, pyridin-diyl, and the like, in more detail, by 2,5-thiophen-diyl, 2,5-furan-diyl, and
the like. |

The term “non-aromatic heterocyclic group” herein used means-5 to 6
membered non-aromatic heterocyclic group which contains one or more hetero atoms
selected from the group consisting of nitrogen, oxygen and sulfur atoms in the ring,
and may bind é.t any possible positin. Examples of the non-aromatic heterocyclic
group are morpholino, piperidino, pyrrolidino, and the like.

The term “alkoxy” herein used means alkoxy of which alkyl part is the above
mentioned alkyl. Examples of the alkoxy are méthoxy, ethoxy, propoxy, butoxy,

pentyloxy, and the like.
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The term “lower alkoxy” herein used means alkoxy of which alkyl part is the
above mentioned lower alk&l. Examples of the lower alkoxy are methoxy, ethoxy, n-
Propoxy, i-propoxy; n-butoxy, i-butoxy, sec-butoxy, tert-butoxy, and the like.

The term “halogen” herein uséu means fluoro, chloro, bromo, and iodo.

The term “alkylthio” herein used means alkylthio whose alkyl part is the .
above mentioned lower alkyl. Examples of the alkylthio are methylthio, ethylthio,
and the like.

Substituents for “optionally substituted alkyl”, “optionally substituted Cs-Cs
cycloalkyl”, and “optionally substituted non-aromatic heterocyclic group” are hydroxy,
alkoxy (e.g., methoxy and ethoxy), mercapto, alkylthio (e.g., methyli:hio), cycloalkyl
(e.g., cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl), halogen (e.g.; fluoro, chloro,
bromo, and iodo), carboxy, alkoxycarbonyl (e.g., methoxycarbonyl and ethoxycarbonyl),
nitro, cyano, haloalkyl (e.g., tﬁﬂuoromethyl), subétituted of unsubstituted amino (e.g.,
methylamino, dimethylamino, and carbamoylamino), guanidino, phenyl, benzyloxy,
and the like. These substituents are able to bind them at one or more of any possiblé
positions. |

Substituents for the aromatic ring of “optionally substituted aryl”, “optionally
substituted aralkyl”, “optionally substituted heteroaryl”, “optionally substituted
heteroarylalkyl”, “optionally_ substituted arylene”, and “Optionally substituted
heteroarylene” are, for example, hydroxy, alkoxy (e.g., methoxy and ethoxy), mercaptu,
alkylthio (e.g., methylthio), cycloalkyl (e.g., cyclopropyl, cjclobutyl, cyclopentyl),
halogen (e.g., fluoro, chloro, bromo, and iodo), carboxy, alkoxycarbonyl (e.g.,
methoxycarbonyl and ethoxycarbonyl), nitro, cyano, haloalkyl (e.g., trifluoromethyl),
aryloxy (e.g., phenyloxy) substituted or unsubstituted amino (e.g., methylamino,
dimethylamino, diethylamino, and benzylidenamino), guanidino, alkyl (e.g., methyl,
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, tert-butyl, n-pentyl, i-pentyl, neo-
pentyl, and tert-pentyl), alkenyl (e.g., vinyl and propenyl), alkynyl (e.g., ethynyl and
phenylethynyl), alkanoyl (e.g., formyl, acetyl, and propionyl), acyloxy (e.g., acetyloxy),

acylamino, alkylsulfonyl (e.g., methylsulfonyl), phenyl, benzyl, an azo group (e.g.,
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phenylazo), optionally substituted heteroaryl (e.g., 3-pyridyl), optionally substituted
ureido (e.g., ureido and phenylureido), and the like. These substituents are able to

bind to it at one or more of any possible position.

Best Mode for Carrying Out the Invention
Compounds (Ia) and (Ib) of the invention are able to be synthesized from the
corresponding a-amino acids represented by the formula (XV) by means of the
following 6 synthetic methods. Generally, it is possible to produce the compounds of

the invention by means of the method A. Each classified type of the compounds is

~ possible to be produced by means of methods the B to F. However, these methods are

only examples to produce the compounds represented by the formula I. A compound

represented by the formula I produced by any other method is included in this

_invention.

Method A: A general synthetic method of the compound represented by the
formula L. _

Method B: A synthetic method of the compound wherein and R? is optionally
substituted arylene or optionally substituted heteroarylene, R4 is -C=C-, and R%is
optionally substituted aryl or optionally substituted heteroaryl.

Method C: A synthetic method of the compound wherein R3 is optionally
substituted arylene or optionally substituted heteroarylene, R*is a bond, a_nd Rbis
optionally substituted aryl or optionally substitute_d heteroaryl.

Method D: A synthetic method of the compound wherein R3 is optionally
substituted arylene or optionally substituted heteroarylene, R4 is -CO-NH-, and RS is
optionally substituted aryl or optionally substituted heteroaryl.

Method E: A synthetic method of the compound wherein R? is optionally
substituted arylene or optionally substituted heteroarylene, R* is tetrazol-diyl, and R®
is optionally substituted aryl or optionally substituted heteroaryl.

Method F: A synthetic method of the compound wherein R8is optionally

substituted arylene or optionally substituted heteroarylene, R* is -CH=CH-, and R’ is

13
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optionally substituted aryl or optioifé.lly substituted heteroaryl.

Details of these methods are explained as follows.

(Method A)
! X
Process 1 .
)\cooa“‘ _ > R°-R*-R°-80,-N” ~COOH
R°-R*-R3-S0,-Hal R2
XV Ia-1
R1

Process 2 )\

la-1 ——— R°-R*-R®- so,_ N” “CONHOH <—

RZ
Ib-1
R1
Process 3 Process 4
R5—R4—R3-802-N)\CONH_OR16——-
R2 |
XVI

5 wherein R, R2, R3, R4, and R are as deﬁned above, R is hydrogen atom or a carboxy
protective group, R16 is a hydroxy protective group, and Hal is halogen. |
Conversion of compound (XV) to compound (Ia-1) is sulfonation of an amino
group of the compound (XV) (process 1). If necessary, after this reaction, N-alkylation,
deprotection of a carboxyl protective group, etc. are carried out. Conversion of
10 compound (Ia-1) to compound (Ib-1) is to obtain hydroxamic acid derivatives from
carboxylic acid derivatives (process 2). To obtain compound (Ib-1) from compound
(Ia-1), compoﬁnd (Ia-1) mai also be reacted with hydroxylamine having a hydroxyl
protective gro;.mp or its acidic salts to give compound (XVI) (process 3), followed b& and
deprotection (process 4). Conversion to sulfonyl derivatives and hydroxamic acid
15 derivatives are able to be carried out according to an ﬁsual method. For example, an
amino acid represented by the formula (XV) is reacted with a sulfonating agent such as
sulfonyl halide represented by R5-R4-R3-SOzHal (R, R4, and RS are as defined above;
and Hal is halogen) and then hydroxylamine. Each process will hereinafter be

described in more detail.
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(Process 1)

Some of amino acids represented by the formula (XV) or its acidic salts (e.g.,
hydrochloride, p-toluenesulfonate, and trifluoroacetate) which are starting materials
are commercially available. The other are able to be synthesized in accordance with a

method described in Zikkenkagakukoza, vol. 22, IV (nihonkagakukai), J. Med. Chem.

38, 1689-1700, 1995, Gary M. Ksander et. al., etc. some of sulfonating agents are

commercially available and the other are synthesized in accordance with a method
described Shin-zikkeﬁkagakukoza, vol. 14, 1787, 1978, Synthesis 852-8564, 1986, etc.

A carboxyl protective group is exemplified by esters (e.g., methyl ester , tert-butyl ester
and benzyl ester). Deprotection of this protective group may be carried out by
hydrolysis with acid (e.g., hydrochloride and trifluoroacetic acid) or base (e.g., sodium
hydroxide) depending on the type of the group, or by catalytic reduction, e.g. under
10% palladium-carbon catalyst condition. To obtain a cbmpound (Ib-1), the esters
may directly be converted to hydroxamic acid by the method of process 2. When a
compound (XV) is an amino acid wherein R!5 is hydrogen atom, preferable solvents for
this sulfonylation are dimethylformamide, tetrahydrofuran, dioxane,
dimethylsulfoxide, acetonitrile, water, or mixed solvents thereof. When a compoun&
(XV) is an amino acid wherein R15 is a protective group such as an ester, a solvent for
this sulfonylation is exemplified by the above solvents and mixed solvents of water- |
insoluble solvents (e.g., benzene and dichloromethane) and the above solvents. A base
to be used in this sulfoﬁylation is exemplified by organic bases such as triethylamine,
N-methylmorpholine, etc. and inorganic bases such as sodium hydroxide, potassium
hydroxide, potassium carbonate, and the like. Usually this reaction can be carried out
at ice-cooling to room temperature. When R?, R3, R4, RS, or R?5 of compound (Ia-1)
contains a functional group(s) possibly interfering this sulfonylation (e.g., hydroxy,
mercapto, amino, and guanidino), it can previously be protected in accordance with a '
method described in “ Protective Groups in Organic Synthesis” ( Theodora W. Green
(John Wiley & Sons)) and then deprotected at an appropriate process. When R? is not

hydrogen atom, compound (Ia-1) wherein R2 is hydrogen atom is further reacted with
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haloalkyl (e.g., methyl iodide, and ethyl iodide) or haloaralkyl (e.g., benzyl chloride,
and benzyl bromide) in dimethylformamide, tetrahydrofuran, dioxane, and the like at
a temp'erature range of ice-coo_ling to 80 C, preferably ice-cooling to room teniperature,
for 3-10 hours, preferably 10-20 hours to give the desired N-R? derivative.

(Process 2) N -

A hydroxylamine is reacted with compound (Ia-1) or its reactive derivatives to
give hydroxamic'acid derivatives (Ib-1). A hydroxylamine is usually used as its acidic
salts (e.g., hydrochloride, and phosphate, sulfate: commercially available) in the
presence of a base. A base to be used in this reaction is exemplified by organic bases
such as triethylamine, N, N-dimethylaniline, N_-méthylmorpholine, etc. and inorganic
bases such as sodium hydroxide, potassium hydroxide, potassium carbonate, etc. |
When compound (Ia-1) is used as a starting material of conversion to hydroxamic acid,

this reaction is carried out in the presence of a peptide condensing agent (e.g.,

dicyclohexylearbodiimide, 1-ethyl-3-(3-dimethylaminopropyDcarbodiimide, N,N’-

‘carbonyldiimidazole, or a mixture of one of the above agents with 1-

'hydroxybenzotriazole, N-hydroxy sucinicimide, etc.). A solvent for this reaction may

be dimethylformamide, tetrahydrofuran, dioxane, dimethylsulfoxide, acetonitrile,
water, and mixed solvenf thereof. This reaction is carried out at -20 C to 40 C,
preferably ice-cooling to room température, for 1 to 16 hours.

Acid anhydrides (especially, mixed acid anhydrides), acid halides, acid azides,

and esters can be utilized in this reaction as a reactive derivative of compound (Ia-1).

' These reactive derivatives are produced by usual methods. For example, the acid -

anhydride derivatives can be produced by a reaction of compound (Ia-1) with acid
halide derivatives (e.g., ethyl chlorocarbonate) in the presence of a base (e.g.,
triethylamine), and acid halide derivatives can be produced by a reaction of compound
(Ia-1) with a halogenation agent (e.g., oxalylchloride, and thionylchloride). Ester
derivatives may be inactive or active. Sulfonyl derivatives converted from a
compound (XV) wherein R15 is a carboxyl protective groups (e.g., methyl, tert-butyl,

and benzyl) at process 1 can be used as inactive esters without deprotection. Active
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esters can be produced by a reaction of compound (Ia-1), carbodiimide reagents (e.g.,
dicyclohexylcarbodiimide, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide), and
hydroxy derivativés corresponding to the active ester residue such as 1-
hydroxybenzotriazole, N-hydroxysuccinimide, or the like. A reaction condition of

5 conversion of the reactive derivatives of compound (Ia-1) to hydroxamic acid may be
the same as that o_f conversion of compound (Ia-1) itself to hydroxamié acid. The
reactions of processes 1 and 2 are able to continuously be carried out in one-pot
reaction. |
(Process 3)

10 | A protected hydroxylamine to be used in this reaction includes O-
benzylhydroxylamine, O-(p-methoxybenzyl)hydroxylamine, O-(tert-
butyl)hydroxylamine, or the like. This reaction condition may be in the same manner
as that of process 2.

(Process 4) |

15 : This process for deprotection is carried out by catalytic reduction, treatzqeﬁt
with conec. hydrochloric acid, or treatment with trifluoroacetic acid to give the desired
compound (Ib-1). The compounds of this invention (Ia-1) and (Ib-1) can be isolated

“and purified by usual separation methods and purification methods (e.g.,
chromatography, crystallization, etc.).

20 (Method B)

17



Process 1 (Rlerr] = CHerr]) To a solution of 150 ng (0.33
mml ) of conmpound (XVII11-2) in 2 mM of 5 di nmet hyl f or mam de whi ch was
~synt hesi zed the same manner as those described in Exanpl e 96 was
added 227 ng (5 x 0.33 nmol) of potassiumcarbonate and 0.1 m (5 X
0.33 Mol ) of nethyl iodide, and the resulti ngqu xture was stirred

over ni.ght at rogem
A IO e (HaMRT-SO N coorts ZRE 2,
H,N” ~COOR" Cl

XV } XVl

R1 . R1
- | Process 3
n’—csc—n"—-soz-”)\coon‘s R7—CEC—R17—SOZ-I}I)\COOH
Rz
XVII -2

R!
Process 4
_— R’—czc—Fa"--soz-N’k
ﬁz
Ib-2

wherein R, R2, R7, R15, and Hal are as defined above, R17 is optionally substituted aryl

CONHOH

or optionally substituted heteroaryl.
Conversion of compound (XV) to compound (XVII) is performed by sulfonation
5 - of an amino group of compoqnd (XV) (process 1) in the same manner as that described
in process 1 of method A. Conversion of compouhd XVID t; compound (XVIII) is
performed by Heck reaction (K. Sonogashira, Y. Tohda, and N. Hagihara, Tetrahedron
Lett., 4467(1975) etc.) wherein halogen of R!7 is utilized .to insert a triple bond (process
2). Conversion of compound (XVIII) to compound (Ia-2) is N-alkylation, deprotection
10  of a carboxyl protective group, etc. (process 3), which can be carried out in the same
manner as that described in process 1 of method A. Conversion of compound (Ia-2) to
compound (Ib-2) is that of carboxylic acid derivatives fo hydroxamic acid derivatives
(process 4), which can be carried out in the same manner as those described in
processes 2 to 4 of method A. Each process will hereinafter be described in more
15 aetaﬂ.
(Process 1)
This process may be carried out in the same manner as that described in
process 1 of method A. |
(Process 2)- |

18



tenperature. The reaction m xture was poured into water and extracted with
et hyl acetate. The organic |ayer was washed with water, dried over
-Na2SO4, and 10 concentrated in vacuo to give 373 ng of N-methyl
derivative as an oil. Yield 91% El ement al analysis
Cerr]Herr]NJerr]S[err] Calcd. C 61.39 H 4.94 N, 2.98 S
13. 66 Chupound GVIB)liszeagted thb@pmoneﬂsesﬂstlt%d 27yl or optionally

Furt her, | ut f 140 f ot I d wh '

15 the ?Sg\i&tﬁﬁsﬁﬁg&w&hmmgﬁnﬁéfxéi%%éc ﬂf yibentotsrin AgoR0E, and
the re t t { h '
Feact | on iAo Rl SoRtad XERpR b e Rip AL FOR S © | e
acetate. T fesghébt %ahl@&ﬁlrm Yalyst (el% Pﬁ(!?ﬂélﬂzﬁb)t, ] d!i‘@il@l{tycoﬂﬁér%aﬁb@ r(e_glg2804

and concentrated 1n'vacuo to gi've
5 Cul), and an organic base (e.g., triethylamine, and diisopropylethylamine) to give a

desired compound (XVIII) (Heck reaction). This reaction is carried out at room
temperature to 100 C, preferably room teﬁlperature to 80 C. This reaction is
completed for 3 to 30 hours, preferably 10 to 20 hours. When optionally substituted
aryl or optionally substituted he_téroaryl has a substituent(s) interfering this reaction,
10 the substituent(s) can previously be protected in acco:dénce with a method of
“ Protective Groups in Organic Synthesis ” ( Theodora W. Green (John Wiley & Sons)),
and then. deprotected at an appropriate step. o
(Process 3). | |
This process may be carried out in the same manner aé that described in
15 process 1 of method A. -
(Process 4)
This process may be carried out in the same manner as those described in
processes 2 to 4 of method A.
(Method C)
R’ - R'
)\COOR15 Process 1 J\

R’ R'
Process 2 Process 3 -
- ——— R™—R"-50,- NJ\COOH—-—P R7—-R17—SOZ-N)\CONHOH
R2 | R?
20 Ia-3 | Ib-3

(Hal-)R'™ —S0;~N R7—R17—'302-ﬁ COOR"®

wherein R!, R2, R7, R15, R!7, and Hal are as defined above.
Conversion of compound (XVII) to compound (XIX) is performed by Suzuki
reaction (M.'J . Sharp and V. Shieckus, Tetrahedron Lett., 26, 5997 (1985) etc.) wherein
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"conpound (la-2-66) (R= Mg). Yield 77 % np. 185 - 186[err]C. 20
El enental analysis C(ferr]Herr]NJerr]S

- 66

Calcd. C 60.64 H 4.65 N, 3.07 S; 14.08

Found: C, 60.56 H, 4.84 N, 3.01 S; 13.94. IR (KBr, v max cnjerr]):
3600- 2300br, 3426, 2203, 1710, 1604, 1503, 1344, 1151.

10

15

20

25

halogen of R17 is utilized to introduce aryl or heteroaryl (process 1). Conversion of
compound (XIX) to compound (Ia-3) is N-alkyla{:ion, deprotection ofa carBoxyl
protective group, etc. (process 2) and this process can be carried out in the same
manner as that described in process 1 of method A. Con.version of compound (Ia-3) to
compound (Tb-3) is that of carboxylic acid derivatives to hydroxamic acid derivatives
(process 3), and this process can be carried out in the same manner as those described
in processes 2 to 4 of method A. Each process will hereinafter be described in more
detail.
(process 1) - | |

Compound (XVII) is reacted with optionally substituted aryl or optionally
substituted heteroaryl having a B(OH)2 (otherwise B(Et)2) group such as phenylboronic
acid in é solvent such as dimethylformamide, toluene, xylene, benzene,
tetrahydrofuran etc. in the presence of a palladium catalyst (e.g., Pd(PhsP)4) and a
base (e.g., potassium carbonate, calcium carbonate, triethylamine, sodium methoxide
ete.) to_give the desired compound (XIX) (Suzuki reaction). This reaction is carried
6ut at room temperature to 100 C, preferably room temperature to 80 C. This
reaction is completed for 5 to 50 hours, preferably 15 to 30 hours. When optionally
substituted aryl or optionally substituted heteroaryl has a substituent(s) interfering
this reaction, the substituent(s) can previously be protected in accordance with a
method of “ Protective Groups in Organic Synthesis ” ( Theodora W. Green .(John Wiley
& Sons)) and then deprotected at an appropriate step. |
(Process 2)

This process may be carried out in the same manner as that described in

process 1 of method A.

| (Process 3) -

This process may be carried out in the same manner as those described in
processes 2 to 4 of method A.
(Method D)
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"NMVR (d[err]-DVBO, [err] ppn) 2.88(s, 3H), 2.93(dd, J=12.0, 10.2 Hz, 1H),

3.19 (dd, J=14. 2, 5 6 Hz, 1H), 3.81(s, 3H), 4.74(dd, J=5.4, 10.2 Hz,
IH), 6.99-7.04(m 2H), 7 20-7. 35(m 7H), 7.52-7.56(m 2H), 6.90(d,
J=9.0 Hz, 2H) 7.44(d, J=9.0 Hz, 2H), 7.12(d, J=4.0 Hz, 1H), 7.44(d,
J=4.0 Hz, The conpound (la-2-64) (Rlerr] = CHerr]Ph)
was synt heS| zed nn t he sanme manner as t hos® descri bed in Exanpl e
157, 10 IR v max Pmotessd] ) : 2200, ;722 13 1151, .5 Processi@R
(dlerr]- DI\/EBN 13"'2—911'(1!'0‘(05 NJR-80,aN i, - COQR s Toraa>=7. 2,
14.4 Hz, 83(s 3H), 4.29(d, J=16. Hz 1H), 4.62(d, J=16.2 Hz,
1;—|) (Oﬂ y charaggyeri stlc peaks are showgX Exanpl e 159 ( Met hod
o _

R’ R!

)\ Process 3 O H )\

(H2N-)R17—Soz-ﬁ COOR!"®—— R’—C-N-R'’-S0, N COOR'"

XX1 XXIT

_ R! :
Process 4 0 17 )\ Process 5
——— R'—C- N—R SOz-N COOH —
Ia4
R

A

0
R—&-N-R""- ~S0,~N”" “CONHOH
b4
wherein R, R2, R7, R15, R!7, and Hal are as defined above.
Conversion of compound (XV) to compound (XX) is sulfonation of an amino
group of the compound (XV) (process 1) and this process may be carried out in the same
5 manner as that described in process 1 of method A. Conversion of compound (XX) to
compound (XXI) is reduction of a nitro group of R!7 to an amino group (process 2) and
this process can be carried out by catalytic reduction or other reduction using
hydrochloric chloride - Fe, hydrochloric chloride - Sn, ete. Conversion of compound
(XXI) to compound (XXII) is performed by usual amide bond formation reaction
10 wherein an amino group of R17 is utilized (process 3). Conversion of compound (XXII)
to compound (Ia-4) is N-alkylation, deprotection of a carboxyl protective group, etc.
(process 4) of compound (XXII) and this procesé can be carried out in the same manner
as that described in process 1 of method A. Conversion of compound (Ia-4) to
compound (Ib-4) is that of carboxylic acid derivatives to hydroxamic acid derivatives

15  (process 5) and this process can be carried out in-the same manner as those described
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'["err] . Process 1 - To a' solution of 500 nmyg (1.4
mol ) of conpound(XVI1-2) which was obtained Exanple 96 in 12 m of
-dry tetrahydrofuran was added 387 ng (2 x 1.4 nmol) of powdery
pot assi um carbonate, 319 ng (1.5xl.4 mol) of 4-nethoxyphenyl boronic acid
20 A Bl g (O 0P sk metiiR e, Yach S i faBAS AL B SR B Pk U
detail.
(process 1) |
This process may be carried out in the same manner as thaf described in
5 process 1 of method A. o
(Process 2)
Compound é(X) is treated with hydrogen in a solvent such as methanol,
ethanol, ethyl acetate, acetic acid, etc. in the presence of a catalyst (e.g., Pd-C, PtOs,
Raney Ni etc.) , under a no-pressure or pressured condition to give the desired
10 compound (XXI). This reaction is carried out at a température under ice-cooling to
80 C, preferably room temperature to 50 C, and is completed for 1 to 10 hours,
preferably 2 to 5 hours.
(Process 3) '
Compound (XXI) is reacted with optionally substituted aryl or optionally
15 substituted heteroaryl having an acid halide (otherwise an active ester) group such as
benzoyl chloride in a solvent such as dimethylformamide, tetrahydrofuran, dioxane,
dimethylsulfoxide, acetonitrile, xylene, toluene, benzene, dichloromethane, etc. in the
presence of a Base (e.g., triethylamine, N-methylmorpholine, potassium carbonate etc.)
to give the desired conipound (XXII). This reaction is carried out at a temperature
20 under ice-cooling to 100 C, preferably room temperature to 60 C, and is completed for
3 to 30 hours, preferably 10 to 25 hours.
(Process 4)
This process may be carried out in the same nianner as that described in
proce'ss'. 1 of method A.
25 (Process 5)
This process may be carried out in the same manner as those described in

‘processes 2 to 4 of method A.
(Method E)
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m xture was stirred under argon atnosphere for 48 h at .75[err']C. The

reaction m xture was diluted with ethyl acetate. The organic |ayer
-was washed with 1IN HCO, 5% NaHCO err] aqg., and water, dried over
Na2SO4, and concentrated in vacuo. The residue
67 was colum chromat ographed on siligca gel. The fractions
eIutlng W th n-hegane / ethyl acetate = 3/1 re coIIecte% and
recrystallized frwcgok:sg g &ﬁ_' éﬁ_)ﬁ@_(goz_” COOR'® -
XV | XX _
R1 - =0 R1
Process 3 o
(OHC-)R'™-80,- H*cooa"‘—> n"-sin— —g-n‘ soz-ﬁ’kcoon‘5
XXIV ' ' XXV
R!
N=N
Process 4 Process 5
R™—N, /)—R”—so -N)\cooa‘s——>
XXVI
R R!
N=N N=N _
—N, )—n‘ ~S0;, -N/kCOOH Process 8 o RN, )—n‘ -S0, -NJ\CONHOH
R2 R?
Ia5 b5

wherein R, R2, R7, R15, R17, and Hal are as defined above.
| Conversion of compound (XV) to compound (XXIII) is performed by
sulfonating an amino group of the compound (XV) (process-1) in the same manner as
5 that described in process 1 of method A. Conversion of compound (XXIII) to

coﬁlpound (XXIV) is done by the reduction wherein an ethenyl group of RY7 is converted
into an aldehyde group (process 2). Conversion of compound (XXIV) to compound
(XXVI) is performed by a tetrazole ring formation reaction (processes 3 and 4).
Conversion of compound (XXVI) to cbmpound (Ia-5) is N-alkylation, deprotection of a

10 - carboxyl protective group, etc. of compound (XXVI) (process 5), and this process can be
carried out in the same manner as that decribed in process 1 of method A.
Conversion of compound (Ja-5) to compound (Ib-5) is that of carboxylic acid derivatives
to hydroxamic acid derivatives (process 6), which can be carried out in the same
manner as those described in processes 2 to 4 of method A. Each i)rocess will

15  hereinafter be described in more detail.
(process 1) _

This process may be carried out in the same manner as that described in

process 1 of method A.
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“t'he desired conpound (X X-1). Yield 83 % np. 122-123[err]C.

El enental analysis (Jerr]JHerr]NJerr] S err] 5 Calcd. : C 53.25
-H 5.52 N, 3.65 S; 16.72 Found: C 53.26 H, 5.50 N, 3.69 S;
16. 63 [a]D -21.7 0.6 (c=1.000 DMSO 25[err] Q) IR (KBr, v max
cnerr]): 1735, 1605, 1505, 1350, 1167, 1136 NVR (CDCl [err], [err] ppm

0.90(d, J=(PrOcesp2) 3H), 1.00(d, J=6.6 Hz, 3H), 2.10(m 1H), 3.54(s, 10
chy, 385 S 5 o Bkl pdbhe RSl 0,2, I,
z,g4(9g_db 1‘] ;ﬁ%%orl_%?etéggln% Oe&lrl?rc} a(:%laa%? %?e%lﬁ?]xgoé,rﬁtc.ot? form an ozoniJé? afld SReHA E'&&eﬁ{ 390

such as zinc-acetic acid, triethylphosphate, dimethylsulfide, etc. is added to this

5 reaction mixture for reduction to give the desired aldehyde derivatifres XXIV) The

reduction can also be carried out by ca_talytic hydrogenation. This reaction is carried

out at -100 C to room temperature, preferably -78 T to a temperature under ice-

cooling, and is completed for 0.5 to 10 hours, preferably 1 to 3 hours.

(Process 3)

10 | A compgund (XXIV) is reacted with benzensulfonylhydrazide in a solvent such
as tetrahydrofuran, ether, etc. mixed with a solvent such as methanol, ethanol, etc. to
give the desired compound (XXV). This reaction is carried out ata teinpera,ture under
ice-cooling to 80 °C, preferably room temperature to 50 C, and is completed for 3 to 30
hours, preferably 10 to 20 hours.

15  (Process 4) ~

Optionally substituted aryl or optionally substituted heteroaryl having amino
grbup such as aniline is dissolved in a mixed solvent such as alcohol (e.g., ethanol) and
water. To this mixture conc. hydrochloric acid and a diazotizing agent such asa
sodium nitrite aqueous solution are added at -20 C to 10 C, preferably 0 C to 5 C,

20 togivea diazonium salt. The reaction time is 5 min to 1 hr, preferably 10 to 30 min.
This reaction mixture is added to a pyridine solution of compound (XXV) and allowed
react for 1 to 10 hr, preferably 2 to 5 hr, at -30 °C to 50 C, preferably -15 C to room
temperature to give the desired compound (XXVI). When optionally substituted aryl
or optionally substituted heteroaryl has a substituent(s) interfering this reaction, the

25 substituent(s)‘ can previously be protected in accordance with a method of “ Protective
Groups in Organic Synthesis ” ( Theodora W. Green (John Wiley & Sons)), and then

| deprotected at an appropriate step. -
(Process. 5)

_This process may be carried out in the same manner as that described in
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t'etrahydrofuran and 8m of nethanol was added 5.1 nl of 1IN NaOH, and

resulting 15 mxture was stirred at 60C for 6 h. The reaction m xture was

~concentrated in vacuo to renmove an organic solvent. The resulting

residue was diluted with ethyl acetate. ' The m xture was acidified

wi th aqueous solution of citric acid and extracted wth ethyl _

acetate. Pimeeswgefithethbdyer was washed with brine, dried over Na2SO4, and

concentrated in vacuo to give 373 ng-of compound (la-3-1). Yield 100% np.

:Exl74|- 20@%9@86) IR(KBr, v max cnjerr]): 1735, 1503, 1343, 1163.
anple 160 - n h Tabl es

ﬁp}fég:lo%ega may bg carrle(ia mhtal”%%' gl%e \M]in?;e flﬁ)séﬁ bb&'1

31 to 32 were sy fAner “olma 0 ose scrl%ed I n
Exanpl e 158r0cesses 2 to 4 of method A.

5 (Method F)

R! : R!
)\ Process 1

(OHC-)R'- ~S0,~N COOR!®* —— R™— c-c:—s=11 soz-”)\coora‘5

XXIV ' M
R!
Process 2 H H Process 3
—> R—c=C-R"" SOZ-N)\COOH —_—
. R
Ia-6
R

PN

HH |
R'—C=C-R ~80,"N"" ~CONHOH
R —

b6

wherein R, R2, R7, R!5, R!7, and Hal are as defined above.
Conversion of compound (XXIV) to compound (XXVII) is performed by Wittig
reaction (G. Wittig et al., Chem. Berr. 87, 1318 (1954))_wheréin an aldehyde group of
10 R is utilized to introduce aryl or heteroaryl through a double bond (process 1).
Conversion of compound (XXVII) to compound (Ia-6) is N-alkylation, deprotection, etc.
of compound (XXVII) (process 2), and this process can be carried out the same similar -
as described in process 1 of method A. Conversion of compound (Ia-6) to compound
(Ib-6) is that of carboxylic acid derivatives to hydroxamic acid derivatives (process 3),
15  and this process can be carried out in the same manner as those described in processes
2 to 4 of method A. Eéch process will hereinafter be described in more detail.
- (process 1) _
Compound (XXIV) is react(_ed with ylide derivatives_of optionally substituted

aryl or optionally substituted heteroaryl such as PhsP=CHPh, etc., which is produced
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Tabl e 31

by an usual method, in a solvent such as toluene, xylene, tei‘.rahydrofuran? ether,
&iﬁethyﬁomamide, etc. at -100 °C to room terﬁperature, preferably -78 T to ice-
cooling for 1 to 20 hours, preferably 1 to 5 hours, to give the desired compound (XXVII).
When optionally substituted m1 or optionally substituted heteroaryl has a
substituent(s) interfering this reaction, the substituent(s) can previously be protected
in accordance with a method of “ Protective Groups in Organic Synthesis ” ( Theodora
W. Green (John Wiley & Sons)), and deprotected at an appropriate step.
(Process 2)

This process may be carried out in the same manner as that described in
process 1 of method A. |
(Process 3)

This process may be carried out in the same manner as those described in

| processes 2 to 4 of method A.

The term “ compound of the present invention ” herein used includes

pharmaceutically acceptable salt or hydrate of the compound. The salt is exemplified

by a salt with alkali metals (e.g., lithium, sodium, and potassium), alkaline earth
metals (e.g., magnesium and calcium), ammonium, organic bases, amino acids, mineral
acids (e.g., hydrochloric acid, hydrobromic acid, phosphoric acid, and sulfuric acid), or
organic acids (e.g., acetic acid, citric acid, mallein acid, fumaric acid, benzenesulfonic
acid, and p-toluenesulfonic acid). These salts can be formed by the usual method.

The compound of the present invention is not restricted to any particular
isomers but includes all possible isomers and racemic modifications.

The compound of the present invention has an excellent activity for inhibiting
metalloproteinase, especially activity for inhibiting MMP, and inhibits matrix
dissolution, as described in the following test example. Therefore, the compound of
the present invention is useful to treat 6r prevent diseases which are caused by MMP
and relative eﬁzymes such as TNF-a converting enzyme, etc. |

Definitely, the compounds of the present invention are useful in the

prevention or treatment of diseases such as osteoarthritis, rheumatoid arthritis,
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corneal ﬁlceration, periodontal disease, metastasis and invasion of tumor, advanced
virus infection (e.g., HIV), arteriosclerosis obliterans, arteriosclerotic aneurysm,
atherosclerosis, restenosis, sepsis, septic shock, coronﬁry thrombosis, aberrant
angiogenesis, scleritis, multiple sclerosis, open angle glaucoma, retinopathies,
proliferative retinopathy, neovascular glaucoma, pterygium, keratitis, epidermolysis
bullosa, psoriasis, diabetes, nephritis, neurodegengerative disease, gingivitis, tumor
growth, tumor angiogenesis, ocular tumor, angiofibroma, hemangioma, fever,
hemorrhage, coagulation, cachexia, anorexia, acufe infection, shock, autoimmune
disease, malaria, Crohn disease,.meningitis, and gastric ulcer.

When the compound of the present invention is administered to a person for
treatment or prevention of the above diseases, they can be administered by oral
administration such as powder, granules, tablets, capsules, pilulae, and liquid
medicine, or by parenteral administration such as injections, suppository,
percutaneous formulations, insufflation, or the like. An effective dose of the
compound of the invention is formulated by being mixed with medicinal admixture
such as excipient , penetrant, disintégfators, lubricant, and the like if necessary.
When parenteral injection is prepared, the compound of the invention and an
appropriate carrier are sterilized to prepare it.

An appropriate dosage varies with the conditions of the patients, an
administration route, their age, their body weight and the like and should be
determined by a physiciaﬁ in the end. In the case of oral administration, a daily
dosage can generally be between 0.1 - 100 mg/kg/day, preferably 1 - 20 mg/kg/day. In
the case of parenteral administration, the daily dosage can generally be between 0.01 -
10 mg/kg/day, preferably 0.1 - 1 mglkg/dé.y. The daily dosage can be administrated iﬁ
one to several divisions.

The following examples are provided to further illustrate the present
invenfion and are ﬁot to be constructed as limiting the scope thereof.

Abbreviations described below are used in the following examples.

p-TsOH : p-toluenesulfonic acid e
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DMSO : dimethylsulfoxide
Me : methyl

tBu : tert-butyl

Example 1 (Method A)

Process 1

H,N~ ~COOH soz-”’\coon-

"
O

Xv-1
-1-

P 2

Ib-1-1

To a suspension of (R)-(+)-phenylalanine (compound XV-1, 1.65g (10 mmol)) in
50 ml of dimethylformamide and 35 ml of water was stirred and treated with 2.78 ml
20 xﬁmol) of triethylamine under ice-cooling. Then, 2.52g(10 mmol) of 4-
biphenylsulfonyl chloride in 10 ml of dimethylformamide was added dropwise to the
mixture over 5 min. After the reaction mixture was stirred for 2 h at the same
temﬁerature, 135 ¢ (10_ mmol) of 1-hydroxybenzotriazole hydrate, 2.1 g (11 mmol) of
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, 3.47 g (50 mmol) of
hydroxylamine hydrochloride, and 7 ml (50 mmol) of triethylamine were added to the |

~mixture. After being stirred for 16 h at room temperature, the reaction mixture was

poured into water and extracted with ethyl acetate. The oiganic layer was washed
with 2N HCl, 5% NaHCOs, and water, and concentrated in vacuo. The residue was

subjected to silica gel column chromatography and the fractions eluting with CHCls /

MeOH = 40/1 to 20/1 were collected to yield 1.70 g of compound (Ib-1-1) as a foam.

Yield 43%. mp. 169-170C.
Elemental analysis (%) C21H20N204S
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'-['er r].

Caled. :C;63.62, H; 5.08, N; 7.07, S; 8.09
Found : C:63.61, H; 5.12, N; 6.98, S; 8.06
IR v max (cm'!) (Nujol) : 3365, 3295, 3266, 1674, 1320, 1159.
NMR (8 ppm) de-DMSO : 2.61 (dd, J=8.6, 13.4Hz, 1H), 2.80 (dd, J=6.0, 13.6Hz, 1H), 3.80
5 (m, 1H).
[@]p: +18.5% 1.2 (¢=0.503 %, 25°C, DMSO)
Example 1’ |

Another synthetic method of compound (Ib-1-1)

O
O

p-TsOH z Process 1 ' :

1 Z
H,N” ~COOCH,Ph /' N N SOZ-”ACOOCHzPh

XvV-1
Ia-1-1'
Process 2 S 02_” Ac COH Process 3 14

Ia-1-1"
Process 4 /@ Process 5
SOZ-”ACONHOCHzPh
XVI-1

10 Process 1
To a solution of (R)-phenylalanine benzyl ester tosylate (compound XV-1', 2.5
g (5.85 mmol)) in 60 ml of dichloromethane was added triethylamine (1.8 ml, 12.87
m:ﬁol) and 4-biphenyisu1fonyl chloride(1.63 g, 6.44 mmol) under ice-cooling. After
being stirred for 2 h at room temperature, the reacﬁon mixture was washed with 2N
15 HC}L 5% NaHCQ3 and water, and concentrated in vacuo. The residue was éubjected to
silica gel column chromatography and the fractions eluting with CHCls / MeOH = 40/1

to 20/1 were collected and crystallized .from dichloromethane / hexane to give 2.32 g of
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“Fabl e.-32 [err] " Exanple 176 (Method D)

10

15

20

25

compound (fa-1-1'). Yield 84.1%. mp. 130-131T.
Elemental analysis (%) C2sH2sNO4S

Caled. :C;71.82,H;5.34, N; 2.97, S; 6.80

Found : C; 71.05, H; 5.41, N; .00, S; 6.81
IR v max (cm'l) (Nujol) : 3352, 1732, 1341, 1190, 1163.
NMR (5 ppm) (CDCls): 3.06 (d, J=5.8Hz, 2H), 4.30 (dt, J=6.0, 9.0Hz, 1H), 4.89 (s, 2H),
5.12 (d, J=9.0Hz, IH), 6.98-7.81 (m, 14H). '
[@]p: -16.4%+1.1(c=0.506 %, 25C, MeOH)
Process 2

A sc'>lution of compound (Ia-1-1') (2.28 g) which was obtained process 1 in 50 ml

of mixed solvents of methanol / ethyl acetate =1/1, was hydrogenated using 10 % Pd/C

(200 mg) for 25 min. The reaction mixture was filtered off, and the filtrate was

" concentrated in vacuo. The residue was recrystallized from dichloromethane / hexane

to give 1.83 g of compound (Ia-1-1"). Yield 99.1 %. mp. 146-147C.
Elemental analysis (%) C21H1sNO4S

Calcd.: C; 66.12, H; 5.02, N; 3.67, S; 8.41

Found: C;65.97, H; 5.06, N; 3.61, S; 8.48
IR v max (em'!) (Nujol) : 3408, 3305, 1751, 1325, 1161, 1134.

'NMR (5 ppm) (CDCls): 2.97 (dd, J=7.0, 13.8Hz, 1H), 3.14 (dd, J=5.2, 14.0Hz,1H), 4.13

(m, 1H), 7.03-7.78 (m, 14H).
[ @]p: -4.01+0.4(c=1.000 %, 25C, MeOH)
Process 3 | '

To a solution of compound (Ia-1-1", 1.0 g (2.62 mmol)) which was obtained
process 2 in dichloromethane (20 ml) was added 0.33 ml (3.93 mmol) of oxalyl chloride
and 6ne' drop of dimethylformamide. After being stirred for stirred for 1 h at room
temperature, the reaction mixture was concentrated in vacuo. The residue was
dissolved in 10 ml of tetrahydrofuran. A solution of hydroxylamine hydrochloride
(911 mg (13.1 mmol)) and NaHCOs 1.54 g (18.34 mmol) in 10ml of tetrahydrofuran and

10ml of water was stirred for 5 min under ice-cooling. To the mixture was added the
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abo‘;e solution of acid chloride in tetrahydrofuran and the resulting mixture was
stirred for 30 min. The regction mixture was poured into water, and extrac_ted with
ethyl acetate. The organic layer was washed with 5% NaHCOs, and water, .and :
concentrated in vacuo to give wﬁpound (Ta-1) (969 mg). Yield 93.3 %.
Process 4

To a solution of compound (fa-1-1", 2.0 g, 5.24 mmol) which was obtained
process 2 in dimethylformamide (20 ml) was added 1-hydroxybenzotriazole hydrate
(0.7 g, 5.24 mmol), N-methylmorpholine (2.9 ml, 26.2 mmol), 1-ethyl-3-(3-.
diisopropyiamino) carbodiimide hydrochloride (8 mmol), and O-benzylhydroxylamine
hydfochloride (1.67 g, 10.48 mmol), and the resulting mixture was stirred for 6 h at
room temperature. The reaction mixture was poured into water and extracted with
ethyl acetate. The organic layer was washed with 2N HCl, 5% NaHCOs, and water, and
concentrated in wvacuo. The residue_ was subjected to silica gel column
chromatography and the fractions eluting with CH2Clz / hexane = 1/1 were collected
and recrystallized from dichloromethane / hexane to give 2.04 g of compound (XVI-1).
Yield 80 %. mp. 171-173C.. |
Elemental analysis (%) C2sH26N204S

Caled.: C; 69.12, H; 5.39, N; 5.76, S; 6.59
Found :C; 68.85, H; 5.46, N; 5.76, S; 6.78

IR v max (cm-!) (Nujol) : 3248, 1661, 1594, 1333, 1168. _
NMR (5 ppm) (CDCls): 2.85-3.60 (m, 2H), 3.86 (m, 1H), 4.77 (ABq-Apart, J=11.4Hz, 1H),
4.82 (ABq-Bpart, J=1 1.4Hz, 1H), 5.00 (m, 1H), 6.95-7.70 (m, 19H).
[@]p: -40.2+ 1.6 (c=0.505 %, 25C, DMSO)
Process 5

A solution of compound (XVI-1) (1.97 g) which was obtained process 4 in a 60

ml of mixed solvents of methanol / ethyl acetéite =1/1 was hydrogenated using 10 %

| Pd-C (200 mg) for 3.5 h. The reaction mixture was filtered off, and the filtrate was

concentrated in vacuo. The residue was recrystallized from dichloromethane / hexane

to give 1.35 g of compound (Ib-1-1). Yield 84.4 %.
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[Ferr]. Process 1 To a solution of 10 g (47.68 nmol) of
D-valine tert-butyl ester hydrochl oride 5 (XV-3) in 100 mM of

- i chl or onet hane was added 15.7 m (3 x 47.68 mmol) of N

met hyl nor pholine and 14.1 g(1.2 x 47.68 mmol ) of 4-nitrobenzenesul f onyl
chl ori de under ice-cooling. After being stirred for 5 h at room

t enper at ur ExamplerZeofk j on m xture was washed with 2N HO, 5%

Concent r at ed | n° Phe GERPSHAR VEich YT ePAEn tocrariee hie ot e ﬁfl{e%%‘%%% e
from di chl rggg}&g@l«glﬁog&g@éﬁg’gégb‘g%&&ﬁ 89 of the desired conpound

(XX-1). Yie El enental anal ysis
CerrJHerr]Nerr]derr]S
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Found: C
1348,

1362,

1525,

8. 95

1698,

7.82 S;
1722,

[a] D - 2. 90.8(c=0.512 DVBSO 23[err]C)

6.19 N;
3301,

Process 2

50. 27 H
8.84 15
3430br,
Table 1

G
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54.84 H
| R(KBr, .

np. 164-

in 200 ml of net hanol

94. 4%
Found: C

roomt enperature.

2h at
m xture was filtered off and the filtrate was concentr at ed

The resi due was

0. 515 DVSO 23[err] C

Yield

9.76
[a] D +10. 31. 0(c=

1).
anal ysi sC[er%] Herr]Nerr]derr]S

7.37 N,

recrystallized fromacetone / n-hexane to

8.53 S

5

54.86 H,
9.50 10

&

:A solution of 13.29 g (37.08 mml) of conpound (XX-1)
863 S;

was hydrogenated using 10% Pd/ C (1g) for

-reaction
give 11.5g of am ne derivative. (XXl -
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J=8.6
To a

7.36(d,

2H),

in 10 mM of

J=8.8 Hz,
Process 3

6. 56(d,
15

2H),
1H)

5. 86(s,
J=9.6 Hz,
sol ution of 328 ng (1nmol) of conpound (XXl -1)

3.30(m 1H),
7.47(d,

I 83(m 1H),
2H),

|_|21

chl ori de under

m xture was stirred overni ght at

di chl oronet hane was added 0.33 ml (3 x 1 mmol) of N nethyl norpholine and
1.5 x 1 mmol ) of 4-(nmethylthio)benzoyl

280 ny

éI_‘ab

t enper at ur e.

room
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7.73(dy J=8.6 Hz, 2H), 7.90-8.01(m 5H), 10.48 (s, 1H. Process 4
-To a solution of 405 ng (0.85 mml) of conpound (XXII-1) in 3 m of

di chl oronet hane was added 3.3 m (50 x 0.85 mol ) of triflueroacetic acid
and 5 resulting mxture was stirred for 2 h at roomtenperature. The
reaction m,f_;atbbjre was concentrated in vacuo and the resulting residue
- was washed % et hyl ether to give - 340 ng of the desired conpound
(la-4-1). Yield 94.7 % np. 231-234[err]C | RCKBr, v nax '
cnferr]): 1748, 1655, 1592, 1323, 1161. " Elenental analysis
Cerr]Herr]Nerr]derr]S[err] 0.1CF[err]COOH 10 ‘Calcd. : C 53.14
H 5.13 N 6.46 5, 14.|78 o

1H-NMR(0 ppm)
ds-DMSO
2.84-3.21(m,2H),4.29(m, 1H)

IR(V em®
(KBr)
3700-2400(br), 1672,

1443,1327,1094

mp (decomp.)
©)
141-145

R‘l

%*
R
RS

O~

CHp
CHy-

!
N
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Rl

Iz

s | O
N
H
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Exanple 177 -

15. 06

6.57 S

5,31 N

53.48 H;

The conpounds whi ch -were shown in Tables 33 to 36 were synthesized in a
Table 6

manner simlar to those described in Exanple 176.
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Exanple 209 (Met hod E)
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I'R(KBr, v fmax cnierr]) 3419, 3283, 1716, 1348, 1168. NVR(CDCl [err],
[err] ppm): 0.85(d, J=6.9 Hz, 3H), 1.00(d, J=6.6 Hz, 3H), 1.21(s, 9H),

-2, 04(m - 1H), 3.62(dd, J=9.8, 4.5 Hz, 1H), 5.09(d, J=9.8 Hz, 1H),
5.41(dd, J=0.5, 10.9 Hz, 1H), 5.84(dd, J=0.5, 17.6 Hz, 1H), 6.72(dd,
J=10.9, 17.6 Hz, 1H), 7.49(d, J=8.4 Hz, 2H), 5 7.79(d, J=8.4 Hz, 2H).
Process 2 Table 19 zone gas was bubbl ed through a solution of 5.09 g
(15 mmol) of conpound (XXI11-1) in 300 i of dichloromethane for 15 h
at -78C. To thid solufion was added
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22 M- (20 x 15 mol ) of nethyl sul fide,
to warm 10 to roomtenperature gradually over 80 mn and concentrated in
al dehyde derivative (XXIV-1). : |R(CHO s, Vv
322, 1710, 1351, 1170.
0.85(d, J=6.9 Hz, 3H),
1H), 3.69(dable284 5 9. 9 Hz,
3 To a sol ution of

-vacuo to give 6.
max cnferr]) : 3

60 nl of ethanol
x 15 mmol ) of be

being stirred fof

vacuo. The resid

Ri

03g

and the reaction m xture was al |l owed

NVR(CDCl [err], [err] ppm

1.00(d,. J=6.9 Hz, 3H), 1.22(s, 9H), 2.07(m
8.0 1(s, 4H), 10.08(s, 1H. 15 Process

1H),

6. 02

g(15 nmml) of conpound (XXIV- 1) in

of tetrahydrofuran was added 2.72 g (1.05
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"20  was col um chronat ographed on silica gel and the fractions eluting

wi th chloroform/ ethyl acetate = 1/4 were collected and
:recrystallized fromethyl acetate to give 4.44 g of t he desired
conpound (XXV-1). Yield fromprocess 260% np. 163-164C. El enmrent al
analysis Cerr]Herr]Nerr]derr] S err] ~Calcd. : C 53.32 H
5.90 N, 8.748bl;2112.94 25 Found: C, 53.15 H, 5.87 N, 8.32 S; 12.82
[a]D -11.61.0(c=0.509 DMSO 23.5[err] O | RCKBr, v max cnierr]) :
3430, 3274, 1711, 1364, 1343, 1172. NVR(CDCl [err] [err] ppm :
0.84(d, J=6.9 Hz__3H), 0.99(d, J1=6.6 , 3H), 1.19(s, 9H), 2.00(m
1H), 3.63(dd, J=§.5, 99 Hz| 1H),| & _1%(d, J=9.9 Hz, 1H), 7.50-7.68(m 5H),
7.73(s, 1H), T | 2ET [9R= :
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1H).

7.96-8.02(m 2H)
To a solution of 0.14 m (1.11 x 1 nmol) of

:4—(nethy|nercapto)éniIine and 0.3
m of aqueous 50% et hanol

" 79

8.16(brs,

7.78-7.84(m 2H),

Process 4

m of conc.

solution was added a 5

15 mn at the

hydrochloric acid in 3
solution of 78.4 ng

(1.14 x 1 mmol ) of sodiumnitrite in 1 mM of water at O to 5 [err]C of the
t Fapler2dt ure and the reaction mxture was stirred for

i nt er nal
sane
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ttenperature. To a solution of 496 ng (1 mml) of conmpound (XXV-1) in 5 nl
of dry pyri di ne was added the above reaction m xture-over 8 mn at
--25[err]C. This reaction m xture was stirred for additional 4 h at
-15[err]Cto rt, poured into water, and extracted 10 wth ethyl acetate.
The organic | ayer was washed with 2N HC, 5% NaHCJ err], and wat er,
dri ed over Ekisnpler§23®fethod B) and concentrated in vacuo. The residue was

col um chromat ographed on silica gel and the fractions eluting with
chl orof orm/ etS{I{acetate = 1/9 were coll ec to give 374 ng of the

desired co nd IXXVI - 1) .pyigl§ 74% El emengal anal Yy Pr§cess 2
C[err]H[err”%erH\%errh%S[-a-ﬁéH[a IO I soz-N)mwe:—G;—si.—ﬂ»? H,
5.86 N, 13. 7dHsN™ 12C00Me Found:SC 54 2B H 5.77 N. 13.87 S
12.52 |R(|<E&_zv max cnferr]): 3422, 331Gryf405, 1345, 1171.

~N

MeO = | s ] S0,~N"~COOMe _Process3

XVIII-1

)....

MeO — 1 | SO,-N~ ~COOH
, s H

Ia-2-1
Process 1
To a solution of D-valine methylester hydrochloride (XV-2) (755 mg, 4.5 mmol)
5 in dichloromethané(12 ml) was added N-methylmorpholine (1.49 ml, 3X4.5 mmol) and
5-bromo-2-thiophensulfonyl chloride (1.24 g, 1.056X4.5 mmol) was added under ice-
cooling. After being stirred for 15 h at room temperature, the reaction mixture was
washed with 2N HCl, 5% NaHCOé, and water. The organic layer was concentrated in
vacﬁo, and dried over Na2SOs4. The residue was subjected to sﬂica gel column
10 chromatography and the fractions eluting with ethyl acetate / hexane = 1/3 were
collected and washed with n-hexane to give 1.32 g of the desired compound (XVII-1).
Yield 82 %. mp. 109-1107C.
Elemental analysis C10H14BrNO4Sz -
Caled. :C;33.71 H; 3.96 Br; 22.43 N; 3.93 S;1 8.00
15 Found : C; 33.75 H; 3.89 Br; 22.43 N; 3.96 S; 17.86
[@¢]p: -34.5£0.7(c=1.012 CHCls 25C)
IR(CHCls, v max cm'?) 17 37,1356,1164,1138
NMR (CDCls, § ppm): 0.89(d, J=6.8 Hz, 3H), 1.00(d, J=6.8 Hz, 3H), 2.00 (m, 1H), 3.60(8,
3H), 3.83(dd, J=5.2, 10.0 Hz, 1H), 5.20((1, J=10.0 Hz, 1H), 7.04(d, J=4.1 Hz, 1H), 7.32(d,
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'—NNR(d{err]-DIVBO, [err] ppm) : 0.83(d, J=6.9 Hz, 3H), 0.86(d,

J=7.2 Hz, 3H),
1.19(s, 9H), 2.00(m 1H), 2.59(s, 3H), 3.54(dd, J=6.3, 9.6 Hz, 1H)
-7.56(d, J=8.7 Hz, 2H), 8.00(d, 20 J=8.6 Hz, 2H), 8.10(d, J=8.7 Hz, 2H)
8.33(d, J=9.6 Hz, 2H), 8.34(d, J=8.7 Hz, 2H). Process 5

A solution of 353 ng of conpound (XXVI-1) in 2.5 m of dichloronethane and
2.5 mM of J=4.1 HzptBpcetic acid was stirred for 3.h at roomtenperature. The
reaction m xture was concentrated in vacuo and the resulting residue
was washedPxgeess 22t hyl 25 ether to give 308 rrg of compound (I a-5- 1) Yield

Sé? Oe/ome ﬁal 12ﬁal y ;'? ea $9$TW@L§§§F£4QQV’¥”Z¥}¥ §‘r8?l }’2 T““lp}ﬁ(f)lé #?@31) iff 5301 of
Cal cd. : Ctiinfé%h;%?omeam%dg Qrayad&'e‘h @2% 1§g (ﬂ'g x712.12 mmol) of 4-methoxyphenylacetylene

5 and 21 mg(0.1 x 1.12 mmol) of copper iodide (I) under an argon atmosphere. Then 39

mg (0.05 x 1.12 mmol) of bis(triphenylphosphine)palladium dichloride (II) and 0.47 ml
(3 x 1.12 mmol) of triethylamine were added to the reaction mixture. The resulting
mixture was degassed and stirred overnight under an argon atmosphere at 50 <.
The reaction mixture was diluted with ethyl acetate. The organic later was washed
10  with 1IN HC], 5 % NaHCOs, and wdfér, dried over NazSQs4, and concentrated in vacuo.
The resulting residue was column chromatographed on silica gel. The. fractions
eluting with n-hexane / ethyl acetate = 2/1 were collected and recrystallized from ethyl
acetate / n-hexane to give 392 mg of the desired compound (XVIII-1). Yield 86 %. mp.
131-132C. |
15 Elemental analysis ClstllNO.';Sz'O.Z H:0
Caled. :C;55.51H;5.25 N; 3.41 S; 15.60
Found : C; 55.80 H; 5.19 N; 3.38 S; 15.36
IR(XBr, v max cm® 1) : 3268,2203,1736, 1604 1524,1348,1164.
NMR(CDCls, 8 ppm) : 0. 90(d J=6.6 Hz, 3H), 1.00(d, J=7.0 Hz, 3H), 2.00(m, 1H), 3.60(s,
20 3H), 3.84(s, 3H), 3.86(dd, J=5.0, 10.2 Hz, 1H), 5.21(d, J=10.2 Hz, 1H), 6.90(d, J=9.0 Hz,
2H), 7.44(d, J=9.0 Hz, 2H), 7.12(d, J=4.0 Hz, 1H), 7.44(d, J=4.0 Hz, lH).
Prpcess 3 |
To a solution of 407 mg. (1 mmol) of compound (XVII-1) in 8 ml of
tetrahydrofuran and 8 ml of methanol was added 5.1 ml of IN NaOH. The resulting
25 mixture was stirred for 6 h at 60 C. The reaction mixture waé concentrated in vacuo
to remove an organic solvent, and the residue was diluted with ethyl acetate. The
mixture was acidified with aqueous solution of citric acid and extracted with ethyl
acetate. The organic layer was washed with brine, dried over Na2SOs, and

concentrated in vacuo to give 373 mg of compound (Ia-2-1). Yield 100%. mp. 147-
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"Found: C, 49.13 H, 5.25 N, 14.55 S; 13. 34
80 ' Exanpl e 210 - 251 The conpounds which were shown in

-Tabl es 37 to 43 were synthesized in a manner simlar to those described in
Exampl e 209. '

148C.
IR (KBr, v max cm) : 1710,1604,1351,1216.
Elemental analysis C1sHi1sNOsS: * 0.2H20
Caled. :C;54.45H;4.92 N; 3.53 S; 16.15
5 Found : C; 54.39 H; 4.93 N; 3.79 S; 15.96

Example 93 - 156

The compounds which were shown in Tables 23 to 30 were synthesized in a

manner similar to those described in Example 92.
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Tabl e 39

‘Example 157, 158

O

MeO = sl SOZ-HACOOMe Process1_
XVII-2
MeO = 1| S0,-N”~~COOH
S 1o
R .
Ia-2-66, Ia-2-67

Process 1 (R2 = CHs)

To a solution of 150 mg (0.33 mmol) of compound (XVIII-2) in 2 ml of
dimethylformamide which was synthesized the same manner as those described in
Example 96 was added 227 mg (5 x 0.33 mmoi) of potassium carbonate and 0.1 ml (5 x
0.33 mmol) of lhethyl iodide, and the resulting mixture was stirred overnight at room
temperature. The reaction mixture was poured into water and extracted with ethyl
acetate. The organic layer was washed with water, dried over Na2504 and
concentrated in vacuo to give 373 mg of N-methyl derivative as an oil. Yield 91%.
Elemental analysis C24H23NOs5S:

Caled. :C;61.39 H; 4.94 N; 2.98 S; 13.66
Found : C; 61.22 H; 5.18 N; 2.93 S; 13.27

Further, a solution bf 140 mg of the above oily compound which was obtained
the above process in 2 ml of methanol was édded 0.6 ml of IN NaOH, and the resulting
mixture was stirred overnight at room temperature. The reaction mixture was
acidified with 2N HCl and extracted with ethyl acetate. The organic layer was
washed with water, dried over NasSOs, and concentrated in vacuo to give 105 mg of
compound (Ia-2-66) (R=Me). Yield 77 %. mp. 185-186C.

Elemental analysis C2sH21NOs5S
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Caled. :C;60.64H;4.65 N; 3.07S; 14.08

Found : C; 60.56 H; 4.84 N; 3.01 S; 13.94.
IR (KBr, v max cm'!) : 3600-2300br, 3426, 2203, 1710, 1604, 1503, 1344, 1151.
NMR (de-DMSO, 4 ppm) : 2.88(s, 3H), 2.93(dd, J=12.0, 10.2 Hz, 1H), 3.19 (dd, J=14.2,
5.6 Hz, 1H), 8.81(s, 3H), 4.74(dd, J=5.4, 10.2 Hz, 1H), 6.99-7.04(m, 2H), 7.20-7.35(m,
7H), 7.52-7.56(m, 2H), 6.90(d, J=9.0 Hz, 2H), 7.44(d, J=9.0 Hz, 2H), 7.12(d, J=4.0 Hz,
1H), 7.44(d, J=4.0 Hz, 1H). |

The compound (Ia-2-67) (R?= CHzPh) was synthesized in the same manner as

those described in Example 157,.
IR(KBr, v max cm!) : 2200,1722,1340,1151.
NMR (de-DMSO, 8 ppm) : 2.94(dd, J=7.6, 13.8 Hz, 1H), 3.19(dd, J=7.2, 14.4 Hz, 1H),
3.83(s, 3H), 4.29(d, J=16.2 Hz, 1H), 4.62(d, J=16.2 Hz, 1H) (Only characteristic peaks
are shown.) |

Example 159 (Method C)

N7 B N7
Br—"\s—/"—soz—ﬁ’:\coome—m»ueo ' S I soz-”’-\coom
~
Process 2 MeO I S | SOa-”/’\COOH
Ja-3-1

Process 1

To a solution of 500 mg (1.4 mmol) of compound(XVII-2) which was obtained
Example 96 in 12 ml of dry tetrahydrofuran was added 387 mg (2 x 1.4 mmol) of
powdery potassium carbonate, 319 mg (1.5x1.4 mmol) of 4-methoxyphenylboronic acid
and 81 mg (0.05 x 1.4 mmol) of tetrakis(triphenylphosphine)palladium. The resulting
mixture was stirred under argon atmosphere for 48 h at 75°C. The reaction mixture
was diluted with ethyl acetate. The organic layer was washed with 1N HCI, 5%

NaHCOs aq., and water, dried over NazSO4, and concentrated in vacuo. The residue
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was column chromatographed on silica gel. The fractions eluting with n-hexane /
ethyl acetate = 8/1 were collected and recrystaliized from n-hexané to give 447 mg of '
the desired compound (XIX-1). Yield 83 %. mp. 122-123TC.
Elemental analysis C17H21NOsS:
Caled. :C;53.25 H;5.562 N; 8.65 S; 16.72

| Found : C; 53.26 H; 5.50 N; 3.69 S; 16.63
[@]p-21.7£0.6 (c=1.000 DMSO 257C)
IR (KBr, v max cm!) : 1735,1605,1505,1350,1167,1136 '
NMR (CDCls, Sppm) : 0.90(d, J=7.0 Hz, 3H), 1.00(d, J=6.6 Hz, 3H), 2.10(m, 1H), 3.54(s, |

3H), 3.85(s, 3H), 3.87(dd, J=5.0, 10.2 Hz, 1H), 5.20(d, J=10.2 Hz, 1H), 6.94(d, J=9.0 Hz,
2H), 7.52(d, =9.0 Hz, 2H), 7.11(d, J=4.0 Hz, 1H), 7.49(d, J=4.0 Hz, 1H).
Process 2

To a solution of 390 mg (1.01 mmol) of compound (XIX-1) in 8ml of
tetrahydrofuran and 8ml of methanol was added 5.1 ml of 1N NaOH, and resulting
mixture was stirred at 60C for 6 h. The reaction mixture was concentrated in vacuo
to remove an organic solvent. The resulting residue was diluted with ethyl acetate.
The mixture was acidified with aqueous solution of citric acid and extracted with ethyl
acetate. The organic layer was washed with brine, dried over NaéSO4_, and
concentrated in vacuo to give 373 mg of compound (Ia-3-1). Yield 100%. mp. :174-
176C
IR(KBr, v max cm) : 1735, 1503, 1343, 1163,
Example 160 - 175

The compounds which were shown in Tables 31 to 32 were synthesized in a

manner similar to those described in Example 159,.
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Example 176 (Method D)

HCl °© Process 1 A \ Process 2
HzN/\COOtBu - QZN'-O'SOz ﬁ C0o0'By ————>
XvV-3 XX-1
\_/
- ' P 3
HzN—Q-soafﬁAcoofsuﬂ.&.
XXI-1 |
~

| o :
MeS—Q—"—N—@—SOZ-ﬁACOOH

Ia-4-1

Q H A t Process 4
MeS —N SOZ-'@l Cco0OBu —
XXII-1 . |

Process 1

To a solution of 10 g (47.68 mmol) of D-valine tert-butyl ester hydrochloride

5 (XV-3) in 100 ml of dichloromethane was added 15.7 ml (3 x 47.68 mmol) of N-

methylmorpholine and 14.1 g(1.2 x 47.68 mmol) of 4-nitrobenzenesulfonyl chloride

under ice-cooling. After being stirred for 5 h at room temperature the reaction

mixture was washed with 2N HCl, 5% NaHCOs, water. The organic layer was dried

over Na2SO4 and concentrated in vacuo, and the resulting residue was recrystallized

10 from dichloromethane / n-hexane to give 13.3g of the desired compound (XX-1). Yield

77.8%. mp. 89-90C.
Elemental analysis Ci5sH22N206S
Caled. :C;50.27H;6.19 N; 7.82 S; 8.95
Found : C; 50.04 H; 6.10 N; 7.89 S; 8.84
15 [a]p -2.9%0.8(c=0.512 DMSO 23T)
IR(KBr, v max cm'l) : 34$0br, 3301, 1722, 1698, 1525, 1362, 1348, 1181, 1174, 1159.
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Process 2
A solution of 13.29 g (37.08 mmol) of compound (XX-1) in 200 ml of methanol
was hydrogenated using 10% Pd/C (1g) for 2h at room temperature. The reaction

- mixture was filtered off and the filtrate was concentrated in vacuo. The residue was

| recrystallized from acetone / n-hexane to give 11.5g of amine derivative (XXI-1). Yield

94.4%. mp. 164-166T
Elemental analysisCisH24N204S
Caled. :C;54.86 H; 7.37 N; 8.53 S; 9.76
Found : C; 54.84 H; 7.33 N; 8 63 S; 9.50
[alp +10.3+1.0(c=0.515 DMSO 23C)
IR(KBr, v max cm!) : 3461, 3375, 1716, 1638, 1598, 1344, 1313.
NMR(d-DMSO, 8 ppm) : 0.80(d, J=6.8 Hz, 3H), 0.82(d, J=6.6 Hz, 3H), 1.23(s, 9H),
1.83(m, 1H), 3.30(m, 1H), 5.86(s, 2H), 6.56(d, J=8.8 Hz, 2H), 7.36(d, J=8.6 Hz, 2H),
7.47(d, J=9.6 Hz, 1H)
Process 3 _ ‘ -

To a solution of 328 mg (Immol) of compound (XXI-1) in 10 ml of
dichloromethane was added 0.33 ml (3 x 1 mmol) of N-methylmofpholine and 280 ﬁlg
(1.5 x 1 mmol) of 4-(methylthio)benzoyl chloride under ice-cooling. The reaction
mixture was stirred overnight at room temperature. To the reaction mixture was
added ethyl ether and precipitation were collected and washed with ice-water and
ethyl ether, The solid were recrys{:allized from acetone / ethyl ether to give 433 mg of
the desired compound (XXII-1). Yield 90.5%. mp. 235-238TC. |
Elemental analysisC2sH3oN205S2

Caled. :C;57.72H;6.32 N; 5.85 S; 13.40

Found : C; 57.63 H; 6.28 N; 5.86 S; 13.20
[¢]p +5.7+0.9(c=0.512 DMSO 25C)
IR(KBr, v max cm-1) : 3366, 3284, 1713, 1667, 1592, 1514, 1498, 1341, 1317.
NMR(ds-DMSO, 3 ppm) : 0.82(d, J=6.6 Hz, 3H), 0.84(d, J=6.8 Hz, 3H), 1.22(s, 9H),
1.91(m, 1H), 2.55(s, 3H), 3.32(s, 3H), 3.44(dd, J=6.2, 8'.6 Hz, 1H), 7.40(d, J=8.6 Hz, 2H),
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7.73(d, J=8.6 Hz, 2H), 7.90-8.01(m, 5H), 10.48 (s, 1H).

Process 4
To a solution of 405 mg (0.85 mmol) of compound (XXII-1) in 3 ml of
dichlororhethape was added 3.3 ml (50 x 0.85 mmol) of triflueroacetic acid and
resulting mixture was stirred for 2 h at room temperature. The reaction mixture was
concentrated in vacuo and the resulting residue was washed with ethyl ether to give
340 mg of the desired compound (Ia-4-1). Yield 94.7 %. mp. . 231-234TC
IR(KBr, v max cm!) : 1748, 1655, 1692, 1323, 1161.
Elemental analysis C1e6H22N205S2 < 0.1CFsCOOH
Caled. :C;53.14H;5.13 N; 6.46 S; 14.78
Found : C; 53.48 H; 5.31 N; 6.57 S; 15.06
Example 177 - 208
The compounds which'weré shown in Tables 33 to 36 were synthesized in a

manner similar to those described in Example 176.
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Example 209 (Method E)

HCl : Process 1 z Process 2
H,N" ~CO0'Bu ——— J soa-”’\coo‘su —_—
X¥-3 XXIII-1
| N
' Aot Process 3
OHC S0,-\"C00'By ———>
XXIV-1 | |
Oz H H z . P 4
XXV-1 -
\_/
N=N At Process5
MeS N~N/ 302-” cooBu —mM8M8 ™
XXVI-1
~N
N=N =
MeS—QN, /)——O—soz-N’\COOH
N H
: Ia-5-1
Process 1

To a solution of 20.94 g (99.8 mmol) of D-valine tert-butyl ester hydrochloride

5 (XV-3) in 200 ml of dichloromefhane- was a;dded 22 ml (2 x 99.8 mmol) of N-

methylmorpholine and 20.27 g (99.8 mmol) of p-styrenesulfonyl chloride under ice-

cooling. After being stirred for 15 h at room temperature, the reaction mixture was

washed with 2N HCl, 5% NaHCOs, water. The organic layer was dried over Na2SO4

and concentrated in vacuo, and the resulting residue was column chromatogl_'aphed on

10 silicagel. The fractions eluting with ethyl acetate / n-hexane / chloroform = 1/3/1 were

collected and washed with n-hexane to give 28.93 .g of the desired compound (XXIII-1).
Yield 85 %. mp. 118-120C.
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Exanpl e 252 - 266

" IR(KBr, v max cml) : 3419, 3283, 1716, 1348, 1168.

NMR(CDCls, 8 ppm) : 0.85(d, J=6.9 Hz, 3H), 1.00(d, J=6.6 Hz, 3H), 1.21(s, 9H), 2.04(m,
1H), 3.62(dd, J=9.8, 4.5 Hz, 1H), 5.09(d, J=9.8 Hz, lm, 5.41(dd, J=0.5, 10.9 Hz, 1H),

- 5.84(dd, J=0.5, 17.6 Hz, 1H), 6.72(dd, J=10.9, 17.6 Hz, 1H), 7.49(d, J=8.4 Hz, 2H),

7.79(d, J=8.4 Hz, 2H).
Process 2

. Ozone gas was bubbled through a solution of 5.09 g (15 mmol) of compound
(XXIII-1) in 300 ml of dichloromethane for 15 h at '-78°C. To this solution was added

22 ml (20 x 15 mmol) of methylsulfide, and the reaction mixture was allowed to warm

to room temperature gradually over 80 min and concentrated in vacuo to give 6.03g

aldehyde derivative (XXIV-1).
IR(CHCIls, v max cm!) : 3322, 1710, 1351, 1170. |
NMR(CDCls,  ppm) : 0.85(d, J=6.9 Hz, 3H), 1.00(d, J=6.9 Hz, 3H), 1.22(s, 9H), 2.07(m,
1H), 3.69(dd, J=4.5, 9.9 Hz, 1H), 8.01(s, 4H), 10.08(s, 1H).
Process 3 -
To a solution of 6.02 g(15 mmol) of compound (XXIV-1) in 60 ml of ethanol and

15 ml of tetrahydrofuran was added 2.72 g (1;05 x 15 mmol) of benzenesulfonyl
hydrazide at room temperature. After being stirred for.2 h, the resulting mixture was
concentrated in vacuo. The residue which was obtained by concentration in vacuo
was column chromatographed on silica gel and the fractions eluting with chloroform /
ethyl acetate = 1/4 were collected and recrystallized from ethyl acetate to give 4.44 g of
the desired compound (XXV-1). Yield from process 260%. mp. 163-164TC.
Elemental analysis C22Hz20N306S2

Caled. :C;53.32H;5.90N; 8.48 S; 12.94

Found : C; 53.15 H; 5.87 N; 8.32 S; 12.82
[a]p -11.61.0(c=0.509 DMSO 23.5C)
IR(KBr, v max cm-) : 3430, 3274, 1711, 1364, 1343, 1172.
NMR(CDCls & ppm) : 0.84(d, J=6.9 Hz, 3H), 0.99(d, J=6.6 Hz, 3H), 1.19(s, 9H), 2.00(m,
1H), 3.63(dd, J=4.5, 9.9 Hz, 1H), 5.16(d, J=9.9 Hz, 1H), 7;50-7.68(m, 5H), 7.73(s, 1H),
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The cenmpounds whi ch were shown in Tables 44 to 45 were synt hesized in a
manner simlar to those described in Exanple 157.

7.78-7.84(m, 2H), 7.96-8.02(m, 2H), 8.16(brs, 1H).
Process 4 '.
| To a solution of 0.14 ml (1.11 x 1 mmol) of 4-(methylmercapto)aniline and 0.3
ml of conc. hydrochloric acid in 3 ml of aqueous 50% ethanol solution was added a
5  solution of 78.4 xhg (1.14 x 1 mmol) of sodium nitrite in 1 ml of waterat 0to 5 ‘C of the
internal temperature and the reaction mixture was stirred for 15 min at the same
temperature. To a solution of 496 mg (1 mmol) of compound (XXV. -1) in 5 ml of dry
pyridine was added the above reaction mixture over 8 min at -25°C. This reaction
mixture was stirred for additional 4 h at -15C to rt, poured into water, and extracted
10 with ethyl acetate. Tile organic layer was washed with 2N HCl, 5% NaHCOs, and
water, dried over Na2SOs, and concentrated in vacuo. The residue was column
chromatographed on silica gel and the fractions eluting with chloroform / ethyl acetate
= 1/9 were collected to give 374 mg of the desired compound (XXVI-1). Yield 74%.
Elemental analysis C2sH20N504S2°0.8H20
15 Caled. :C;54.27 H; 5.86 N; 13.76 S; 12.60 -
Found : C; 54.25 H; 5.77 N; 13.87 S; 12.52
IR(KBr, v max em-) : 3422, 3310, 1705, 1345, 1171.
NMR(ds-DMSO, 3 ppm) : 0.83(d, J=6.9 Hz, 3H), 0.86(d, J=7.2 Hz, 3H), 1.19(s, 9H),
2.00(m, 1H), 2.59(s, 3H), 3.54(dd, J=6.3, 9.6 Hz, 1H), 7.56(d, J=8.7 Hz, 2H), 8.00(d,
20 J=8.6 Hz, 2H), 8.10(d, J=8.7 Hz, 2H), 8.33(d, J=9.6 Hz, 2H), 8.34(d, J=8.7 Hz, 2H).
Process 5 |
A solution of 353 mg of compound (XXVI 1) in 2.5 ml of dichloromethane and
2.5 ml of trifluoroacetic acid was stirred for 3 h at room temperature. The reaction
mixture was concentrated in vacuo and the resulting residue was washed with ethyl
925  ether to give 308 mg of compound (Ia-5-1). Yield 98%. mp. 194-195C."
IR(KBr, v max cm-!) : 1720, 1343, 1166.
Elemental analysis C19H21N504S2 *+ 1.1H20
Caled. :C;48.83 H; 5.00 N; 14.99 S; 13.72
Found : C; 49.13 H; 5.25 N; 14.55 S; 13.34
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Example 210 - 251

The compounds which were shown in Tables 37 to 43 were synthesized in a

manner similar to those described in Example 209.
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25°9'S 00°ZL:N 91'v*H 25°95:0°uno 091 1'08€1 N, 2
0°H8'0-SOIN®HE2D = .
LL'9'S 09'ELN SE'P°H S0"$S:0"UNod goLL'SHEL N, |©| ¢ =z
62'9:S EL'ELN 28'V:H S1'$E:D '01eD seo1'zes | tevie [ ¥ ¢ N OO%H HO Ve
OPHL'1-8%0°NeHEeD = :
'9'S LE'VLN 6V'F:H 88'95:0°unod 0LLI'SPEL N,
ey ¥:H ¥6'9G:D ‘O[eD €.€1'60S} lee-92e q 7 N OfH -°HO £€¢
19°'9'S PY'VLIN 98'V'H 9" . _
O%HZ' 1.SYOSN}eHESH Z69l'ceLl N=N
89°0'S 61'VHN 22'L10 06°EH EEETOUN0Y | 4o iauey N, =
8VOISOI'VEN 21210 I6'EH 1650 0D |  eapi'oezs | 90808 | A \uz.z 10 HO zgz
_ O°%HY'0-SPONIOBHHEED
80°2'S ¥8'VLIN 2L'v'd 607 H 0L'9S:OUN0S | o) i0ea) ) |©|«z, |©I 2
18'9'S L8'V 1N €0°b'd ¥6'E:H 60'9G:D 98D | gosi'oez) | 40980 | ¥ z\uz_,_ 4 HO 1€¢
0°He'0-8"0°N%!HZ2D _
99'9'S E°91IN 26'E:H ELZS:0'UN0S L9LL'GPEL N, 2 =z
6€9'S €L'9LN 82 'E'H L9250 "9[eD | 1661'06L1 I6L-064 | A \-zz N%0 HO 0€2
O%HY"0-S°0NBHH%D = :
LE'9'S 0'ELIN 680Lid SEEH LL'EGOUN0S | oo i N, ey .
g’ ‘€l Li ‘€4 8£'€6:D oD . 861-261 | ¥ 7 N O -eHD 622
02'9'S €S'ELN L0 bid IS waomzfcfao 20L1°8621 o
N
e ) - ; 2
- czervsl | ©6Le6L | H IA vlmnzzlA vl 9 Io|© 8%¢
smeAeme @D Q) "ON
o reme Guo A)Y¥  |(dwooep) dw| * g1l 14 odurexy |
(e) HOOOZ* HNPOS.gH
Y
R

86



9b°2:S 82'91:N 68'V:d LE'V:H 06°06:0'unoy | 651 : N,
8G'2'S SS'OLN 6V'F:d 8E'VH L1 1G:D oD |  PEELSLLL 602802 | A 7N 4 -HO(EHO) €ve

O°%HZ'0-SYOSN-8}H8!D ozll'obll N=N
0L'2:S 90'91:N ¥1'SH 02'€5:0°unod oLl N. e _
9¥°L'S 62'91:N 0E'S'H 60°€S:D 9[E0 ovei'glz, | 202902 | 4 c N O™ -HO¥(EHD) cve
. O°HB'0-SYOSNIeHElD N=N
06'S:S L2'9}:N 69'¥H 25°85:0°unog oLLL'bEEL . Ny o “2HO _ :
62'9'S ZE'9L:N 95'¥:H 61'85:D *o[eD QROL'BLAL loz-66L | o R : N I1v¢2
0O°H9'0-SYON%eHSeD N= H

. : 0]
8€'S'S |1'V1:N 91'ELUE SL'EH L2'81:0'Unod 69t N HO
9€'G'S SOV LN 98'€1:48 8L'€:H 02'8¥:D oD | LeELo6vi | 02602 | ¥ |©|4\ N ‘8 _ N7 0ve

OCHL'1-SYONIgBI HYeD oLLL'PPLL

. . . . N !
_ 6511 LYEL .©|4\ ‘N OH 2
| geLbuvel | gozoze | ¥ ! HO 6¢2

. _ . N .
__ o051 2001 vaL-e8l | ¥ o __._o 8€2

82'9'S £¥'ELN 25'S'H 9'29:0°unod ‘ N,
L6'S'S Y0"ELN 99°S°H 29'29:Q '€ S aegy | s | w |©|«\ zzl@lo -N_._o|© LE2

The conpounds which were shown in Tables 46 were synthesized in a manner
Table 42

simlar to those described in Exanple 92.
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Tabl e 46

Example 252 - 266

The compounds which were shown in Tables 44 to 456 were synthesized in a

manner similar to those described in Example 157.
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, [err]- Test exanples on the conpounds of the present

i nvention are described bel ow The test conpounds are the ones
“described in the Exanpl es and. Tabl es. Test exanpl e
Example 267 -

The compounds which were shown in Tables 46 were synthesized in a manner

similar to those described in Example 92.
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5 (1) Isolation and purification of MWP-9 (92 kDa, gel ati nase B)

Type IV col | agenase (MW-9) was purified according to the nethods descrived
Jdnthe following literature. Scott M Wlhelmet al., J. Biol. Chem, 264,
17213-17221, (11989); SV40-transformed Human Lung Fi brobl asts Secrete
‘a 92-kDa Type IV Col | agenase Waich Is Identical to That Secreted by
Nor mal HunBabléM8r ophages; 10 Yasunori Ckada et al., J. Biol. Chem, 267,

21712-21719, (-1992), Matrix _Netal | oproteinase 9 (92-kDa Cel ati nase /
Type 1V Col | agenase) frgm HT {1080 Human Fi brosarcoma Cells; Robin V.
Ward et al., Biochem J|g(19p¥) 248, 179-187, The purification of
tissue inhibitor of net alg’e% hiset ndse-2 fromits 72 kDa progel ati nase
It <D . .
conplex. 15 _ Mﬁ’g% Si_gﬁcret ed from human fibrosarcoma cell |ine
ATCC HT 1080, into|l ifs |£8« |T8%
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culture nediumwhen it is stinulated with

12-t et radecanoyl phor bol - 13-acetate (TPA). The production of MW-9 in
Sthis culture was verified by the gelatin zynography as described in
the followng literature (H dekazu Tanaka et al., (1993) Bi ochem Bi ophys.
Res. Commun., 190, 732-740, Mol ecul ar cloning and manifestation of nouse
105-kDa 20 gel ati nase cDNA). The condition nedium of the stinulated HT

1080 was ngent r at ed d was rifihed with.gel atin- h e.4B,
concanaval i n A g'g?fﬁ&?‘%lgg es on the %?HH-’°§§§?18 Wlpr%s-e?gﬁg'e?ﬁgn Bffrs‘ﬁglc%%e%}%?%w- 9
(92 kDa, [ | 23 | Itive band in

t he gel at ?gﬁ%ﬁggr ‘ﬁ%}dg gt%tshg%hg%?%gnbg%ﬁ E%f%%&léé MM?/I%Bgéwas obt ai ned by
treating thaiekpmplP-9 with trypsin. 25 (2) Assay nethods of type IV

col | agenase inhibitors Col | agenase assay was performed using
t he acts vaiplbolMfonamdonrifidatidn abMMP-9 (92 kDa, gelatinase B)

i Type IV collagenase (MMP-9) was purified according to the methods descrivéd
in the following literature. - Scott M. Wilhelm et al., J. Biol. Chem., 264, 17213-17221,
(1989), SV40-transformed Human Lung Fibroblasts Secrete a 92;kDa Type IV
Collagenase Which Is Identical to That Secreted by Normal Human Macrophages;
10 Yasunori Okada et ai., J. Biol. Chem., 267, 21712-21719, (1992), Matrix
Metalloproteinase 9 (92-kDa Gelatinase / Type IV Collagenase) from HT 1080 Human
Fibrosarcoma Cells; Robin V. Ward et al., Biochem. J., (1991) 278, 179-187, The
purification of tissﬁe inhibitor of metalloproteinase-2 _;c;r.n_its 72 kDa proéelatinase
complex.
15 MMP-9 is secreted from human fibrosarcoma cell line ATCC HT 1080, into its
culture medium when it is stimulated with 12-tetradecanoylphorbol-13-acetate (TPA).
The production of MMP-9 in this culture was verified by the gelatin zymography as
described in the following literature (Hidekazu Tanaka et al., (1993) Biochem. Biophys.
Res. Commun., 190, 732-740, Molecular cloning and rﬁanifestation of mouse 105-kDa
20 gelatinase ¢DNA). The condition medium of the stimulated HT 1080 was
concentrated and was puriﬁe'd with gelatin-Sepharose 4B, concanavalin A-sepharose,
and Sephacryl S-200. The puﬁﬁéd pro-MMP-9 (92 kDé, gelatinase B) thus obtained
gave a single positive band in the gelatin zymography. Subsequently, activated
MMP-9 was obtained by treating the pro-MMP-9 with trypsin.
25 (2) Assay methods of type IV collagenase inhibitors
Collagenase assay was performed using the activated MMP-9 described above
and the substrate supplied in the type IV collagenase activity kit (YAGAI, inc.),

according to the manufacturer’s protocol. The following 4 assays are performed per

compound (inhibitor).
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" and the substrate supplied in the type IV collagenase activity kit (YAGAI,

i nc.), according to the manufacturer's protocol. The follow ng 4
-assays are perfornmed per conmpound (inhibitor). '

94 : (A) substrate (type IV coll agenase), enzyne (MW-9),

I nhi bitor (B) substrate (type IV collagenase), inhibitor (O
substrate (t(Ape substeask (tage ﬁ‘ésd}qgeeme),mzymlﬂdgf?-% inhibitor

(B) substrate (type IV collagenase), inhibitor
(C) substrate (type IV collagenase), enzyme (MMP-9)
(D) substrate (type IV collagenase)
b According to the manufacturer’s protocol, fluorescent intensity was measured
and percent inhibition was determined by the following equation.
Inhibition (%) ={1- (A - B)/(C - D)} x 100
ICso is a concentration at which the percent inhibition reaches 50 %. The

results are shown in Tables 47 to 54.
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(D) substrate (type IV collagenase) 5 According to the

manuf acturer's protocol, fluorescent intensity was nmeasured and
percent inhibition was determi ned by the follow ng equation.
Inhibition (%9 = {1- (A- B) / (C- D} x 100 : ICerr] is a

concentration at which the percent inhibition reaches 50 % The
resul ts ardabledtth in Tables 47 to 54.

Example No. | Compound No. | ICso (uM) Compound No. | ICso (uM)
1 1a-1-1 0. 24 1b-1-1 0. 030
2 la-1-2 2. 6 1b-1-2 0. 04

3 1la-1-3 0. 18 1b-1-3 0. 005
4 la-1-4 2. 25
5 la-1-5 0. 81 1b-1-5 0. 041
6 1a-1-6 0. 68 1b-1-6 0. 034
7 1b-1-7 0. 028
8 la-1-8 2. 0 1b-1-8 2. 0
9 1b-1-9 0. 41
10 1b-1-10 2.1
11 1b-1-11 1. 7
12 1b-1-12 0. 085
13 1b-1-18 0. 38
14 la-1:14 3.7 1b-1-14 0. 11
15 1b-1-15 0. 027
16 1a-1-16 0. 520 1b-1-16 0. 0108
17 la-1-17 0. 205 1b-1-17 0. 0203
18 la-1-18 0. 500 | 1b-1.18 0. 0282
20 1b-1-20 0. 134
21 la-1-21 4. 65 1b-1-21 0. 0041
23 1b-1-23 0. 073
24 1b-1-24 0. 2
26 1b-1-26 1. 3
27 1b-1-27 3. 0
30 1a-1-30 1. 16 1b-1-30 0. 213
31 ' 1b-1-31 0. 0129
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Table 48

Example No. | Compound No. | ICso (uM) Compound No. | ICso (uM)
33 1a-1-33 0. 24 1b-1-33 -| -0. 005
356 1a-1-35 2. 6 1b-1-35 0. 0216
38 1a-1-38 0. 018
40 1a-1-40 0. 076
41 la-1-41 0. 312
42 l1a-1-42 0. 0123
43 1a-1-43 0. 625
44 la-1-44 1. 910
45 1a-1-45 0. 040

46 1a-1-46 1. 12
47 " 1a-1-47 0. 389
48 1a-1-48 1. 15
49 1a-1-49 0. 249
50 1a-1-50 0. 553
51 1la-1-561 0. 110
b2 la-1-52 0. 329
53 la-1-63 1. 8
54 1a-1-54 0. 075
55 la-1-565 0. 0398
60 1a-1-60 1. 31 1b-1-60 0. 0012
61 1a-1-61 0. 247 1b-1-61 0. 247
62 1b-1-62 3. 50
63 1la-1-63 1. 05 1b-1-63 0. 00039
64 1a-1-64 1. 90 1b-1-64 0. 0037
65 1a-1-65 0. 291 1b-1-65 0. 0035
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: Tabl e 47 Exanple No.  Conpound No. I derr] ([err]M
gjorrpound No. IC[err] ([err]M :
Table 49 B
Example No. | Compound No. | ICso (uM) Compound No. | ICso (uM)
67 1a-1-67 . ' 1b-1-67 0. 0061
68 1a-1-68 0. 231
80 1a-1-80 1. 91
83 1a-1-83 1. 77
85 1a-1-85 1. 2 1b-1-85 0. 013
86 1a-1-86 0. 35 1b-1-86 0. 0053
87 1b-1-87 0. 940
93 1a-2-2 —0. 237 ’
94 1a-2-3 0. 0109
95 1a-2-4 0. 0759
96 la-2-5 0. 123
97 1a-2-6 0. 088
98 1a-2-7 0. 0699
100 1a-29 0. 0577
101 1a-2-10 0. 023
102 1la-2-11 0. 0475
103 1a-2-12 0. 0981
104 1a-2-13 3. 28
1056 1a-2-14 2. 98
106 1a-2-15 0. 133
107 1a-2-16 0. 325
109 1a-2-18 1. 19
110 la-2-19 - 0. 203
111 1a-2-20 3. 41
112 1a-2-21 3. 74
114 1a-2-23 0. 929
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la-1-1 0. 2 4 1p-1-1 0. 030
la-1- 2 2. 6 1p- 1- 2 0. 04
la-1-3 - 0. 18 1b-1-3 0. 005
la-1-4 2. 25 5 la-1-5 0. 8 1
0. 0 41 6 la-1-6 0. 6 8

Table 8. 0 3 4 7

0. 028 8 2. 0
2. 0 9
0. 41 10 .
2. 1| Example No. | Compound No. | ICso j.!M)'
o 01'8 I 11%é 1a-2-24 0. 161
0. 3|8 11714 12-2.26 |la-1-.14 9 3. 7
0. 11 -
ol 5 A 1:&8‘:’qu w221 | 0,088 | o o,
0.01(0 8119 1|7 1a-2-28 1adl- 171 0. 205
0- 0203 s1201 51 1apse ' 19853 | O 50O
0. 134 12121 12-2.30 |a 10210736 4. 65
00 00074 1 22222 3 1a-2-31 0. 224
0. 2 123 1a-2-32 0. 0234
124 1a-2-33 0. 0218
125 18-2-34 0. 0144
126 1a-2-35 0. 156
127 1a-2-36 0. 0243
128  1a-2-37 0. 0922
129 1a-2-38 0. 222
160 12-3-2 0. 040
161 18-3-3 0. 0108
162 ' 1a-3.4 0. 873
163 1a-8-5 0. 0126
164 12-3-6 0. 0965
165 18-3-7 0. 230
166 1a-3-8 1. 28
167 1a-3-9 0. 014
168 1a-8-10 0. 0083
169 1a-8-11 0. 244
170 1a-3-12 2. 083
171 12-3-13 0. 0895
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RPO~NO

| b- 1- 26
| b-1- 27
1a- 1- 30 1. 16 1b- 1- 30
: | b- 1- 31
Table 51
Example No. | Compound No. | ICso (uM)
177 1a-4-2 0. 684
178 “1a-4-3 0. 0252
179 la-4-4 2. 36
180 la-4-5 0. 045
181 la-4-6 0. 0539
182 1a-4-7 0. 0059
183 1a-4-8 0. 0027
184 la-4-9 0. 00325
185 1a-4-10 0. 0422
186 la-4-11 0. 0982
187 la-4-12 0..177
188 1a-4-13 0. 843
189 1a-4-14 0. 0375
190 la-4-15 0. 0597
191 1a-4-16 0. 0095
192 1a-4-17 0. 324
193 1a-4-18 0. 722
195 1a-4-20 1. 1
196 1a-4-21 0. 0573
197 1a-4-22 0. 0161
198 1a-4-23 0. 493
199 1a-4-24 2. 06
200 1a-4-25 0. 173
201 1a-4-26 0. 252
202 1a-4-27 0.0114
203 1a2-4-28

100

0. 173

W

0. 2
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- Tabl e* 48

Exanpl e No. Conmpound No. ICerr] ([err]M Conmpound
No. ICerr] ([err]M 33 la-1-33 0. 24
1b-1-33 - 0. 005 35 | a- 1- 35 2. 6
1b- 1- 35 0. 0216 3 8 la- 1- 38 0. 018 4 0
| a- 1- 40 0. 076 4 1 | a- 1-41 0. 312 4 2
| a-1-42 Tableb520 1 2 3 4 3 | a- 1- 43 " 0. 625 44
la-1-44 1. 910 4 5 la- 1-45 0. 040 4 6
| a- 1- 46 1. 12 4 7 | a- 1- 47 0. 389 4 8
| a- 1- 48 +—b5 4—0 Her—tr49 1245 5 0
| a- 1- 50 Exanble So5 [BCompoud No. | ICso (uM) a- 1-Goimpound NoQ.| 1ICke (uM)

204 1a-4-29 3. 95

207 1a-4-30 4. 44

210 1a-5-2 0. 024

211 la-5-3 0. 210 1b—-211 0. 00565

212 - 1a-5-4 0. 393

213 1a-5-5 0. 128

214 la-5-6 0. 832

215 la-5-7 0. 110

216 1a-5-8 0. 107

218 la-5-10 0. 744

219 la-5-11 0. 574

220 1a-5-12 0. 0167

221 1a-5-13 0. 316

222 la-5-14 0. 078

223 la-5-15 0. 349

224 1la-1-16 0. 0101

225 1a-5-17 0. 0122

226 1la-5-18 0. 166

227 la-5-19 0. 0198

228 1a-5-20 0. 106

229 1la-5-21 0. 215

230 la-5-22 0. 281

231 1a-5-23 0. 197

232 1a-5-24 0. 144

233 la-5-25 0. 0864

2.34 1a-5-26 0. 153
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| a- 1-52

0. 329 5 3 | a- 1- 53
4 | a- 1- 54 0. 0.7 5 55 | a- 1- 55
8 6 0 | a- 1- 60 1. 31 | b-1- 60
2 6 1 | a-1- 61 0. 247 | b-1-61
6 2 | b-1- 62
Taple353 | a- 1- 63 1. 05 | b- 1- 63 0.
6 4 la-1-64 1. 9 0 | b-1- 64 0.
6 5 | a- 1- 65 0. 291 | b-1- 65 0. 0
. Q7
Example No. | Compound No. { ICso (uM) Compound No. | ICs0 (uM)
235 1a-5-27 0. 265
236 1a-5-28 0. 304
237 1a-5-29 1. 32
238 1a-5-30 2. 85
239 1a-5-31 0. 243
240 1a-5-32 0. 0041
241 1a-5-33 0. 0131
242 1a-5-34 0. 0239
243 1a-5-35 0. 0529
244 1a-5-36 0. 0165
245 1a-5-37 0. 0059
246 1a-5-38 0. 0108
247 1a-5-39 0. 0035
267 1a-2-66 1. 5 1b-2-66 0.011

102
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.Table 49 Exanpl e No. Conmpound No. I(derr] ([err]M Conmpound No.

IC[err]([err]M 6 7 " la-1-67 : | b-1-67 0. 0
061 6 | a- 1- 68 0. 231 8 0 ~ la-1-80 1.
91 8 3 | a- 1- 83 1. 7 7 8 5 | a- 1- 85 1. 2
| b-1-85 - 0. 13 . 8 6 | a- 1- 86 0. 35 | b-1- 86
0. 0053Table%47 | | b-1- 87 0. 940
9 3 | a- 2-2 0. 237
Example No. | Compound No. ICso (uM)
252 1-252 0. 24 -
253 1.263 0. 000039
254 1.254 0. 00063
255 1-255 0. 6§29
256 1.256 0. 601
257 1-257 0. 776
258 1-258 0. 908
259 1-259 0. 130
260 1-260 0. 159
261 1-260 0. 182
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| a-2-3 0. 01009 95 | a-2-4 0. 0759

| a- 2-5 0. 12 3 9 7 | a- 2-6 0. 0 88 9 8
0. 06 99 100 | a-2-9 0. 0577 101

0. 023 102 | a-2-11 0. 0475 103

0. 0981 104 __ | a- 2-13 3. 28 105

2. 98 106 | a- 2- 15 0. 133 107

8 gTée gompoun%i (% t%e present irlrv%:n.%i)% %howed sé@né’la%ivity 'fo% i%higiting
type?IVcZ]lélgenase.l 14 | a- 2-23 0. 929

Industrial Applicability

It is considered that the compound of the present invention is useful to
prevent or treat osteoarthritis, rheumatoid arthritis, corneal ulceration, periodontal

disease, metastasis and invasion of tumor, advanced virus infection (e.g., HIV),

arteriosclerosis obliterans, arteriosclerotic aneurysm, atherosclerosis, restenosis,

sepsis, septic shock, coronary thrombosis, aberrant angiogenesis, scleritis, mulf.iple

sclerosis, open angle glaucoma, retinopathies, proliferative retinopathy, neovascular

glaucoma, pterygium, keratitis, epidermolysis bullosa, psoriasis, diabetes, nephritis,

neurodegengerative disease, gingivitis, tumor growth, tumor angiogenesis, ocular
tumor, angiofibroma, hemangioma, fevef, hemorrhage, coagulation, cachexia, anorexia,
acute infection, shock, autoimmune disease, malaria, Crohn disease, meningitis, and
gastric ulcer, because the compound of the present invention has strong inhibitory

activity against metalloproteinase, especially MMP.
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1. A composition for inhibiting metalloproteinase which contains a compoun(i of

the formula I:

R1

PN

" R-R*-R%-S0,-N” ~COY 1|
R2

5 wherein R! is optionally substituted lower alkyl, optionally substituted aryl, optionally
substituted afalkyl, optionally substituted heteroaryl, or optionally substituted
heteroarylalkyl; R2? is hydrogen atom, optionally substituted lower alkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl, or
optionall& substituted heteroarylalkyl; R3 is a bond, optionally substituted arylene, or
10  optionally substituted heteroarylene; R4 is a bond, -(CHz)m-, -CH=CH-, -C = C-, -CO-,
-CO-NH-, -N=N-, -N(R4)-, -NH-CO-NH-, -NH-CO-, -O-, -S-, -SO2NH-, -SOz-NH-N=CH-,
or tetrazol-diyl; RS is optionally substituted lower alkyl, optionally substituted Cs-.Cs
cycloalkyl, optionally substituted aryl, optionally substituted heteroaryl, or an
optionally substituted non-aromatic heterocyclic group; RA is hydrogen atom or lower
15 alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided R2 is hydrogen atom when Y is -
NHOH, its optically active substance, their pharmaceutically acceptable salt, or

hydrate thereof. | '
2. A composition for inhibiting metalloproteinase which contains a compound of

the formula [:

R‘I

PN

| R°-R*-R*-S0,-N” “COY I
20 R?
wherein R! is optionally substituted lower alkyl, optionally substituted aryl, optionally .
substituted aralkyl, optiéﬁally suBstituted “heteroaryl, or optionally substituted
Heteroarylalkyl; R? is hydrogen atom, optionally substituted lower alkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substi.tuted heteroaryl, or

25 optionally substituted hete_roar&lalkyl; R8 is a-bond, optionally substituted arylene, or

- This Sheet Has Been Replaced
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15

22
2 5
2 8

2
6 1

0. .22
0 2 3 aptionally substituted heterq_arzlege, R* is a bqng, 2(C§13)m- -C _

2 2

0. 161 | 117 ..
L T

AS BEEN | @229

&&- 2-32

121 _ | a- 2- 30

| a- 2- 31

1 5 ¢ -CO- Nﬁ 2N§AN -NRA)- lNg.] Ei;ﬁﬁm “NH-COs, -9y, -S-, 'SOG&%O? §Oﬁl\g{N—dﬁ‘ 2- 35

or tetrgz_o%'dﬁﬁ; RS is &itjf%&ﬁy Zubstituted ][ogr_eg _a%kyl, optloné!lg géal(b)stltuted C4-83 2- 38
cycloall#t; 3optionally &bsﬁtﬂte@ Sryl, optionally substitutedl lﬁt&oaryl, or ana-3-4

873 | a- 3-5 0. 6

6 4

b

optiond1ly substituted rﬁn-a@o:ﬂaﬁc heterocyclic group; RA is hyd]roﬁelﬁatom or lowet a- 3- 7

230 166 | a- 3-8 1.

6 7

10

15

20

26

alkyl; Y as .ENEOH or -OIf angl m4s 1 or 2; provided R2 is hydrogen aztor?l when Y is -
NHOH, RS is optionally substituted aryl or optionally substituted heteroaryl when R3
is optionally substituted arylene or optionally substituted heteroarylene and R4 is -
CO-NH- or -NH-CO-, RS is optionall& substituted aryl or optionally substituted
heteroaryl when RS is optionally substituted arylene or optionally substituted
heteroarylene and Rt is tetrazol-diyl, R® is 1ower alkyl, aryl substituted by lower alkyl
or optionally substituted aryl, or heteroaryl substituted by lower alkyl or optionally
substituted aryl when R3 is optionally substituted aryle_xll_e—.al;d R1is a bond, both of R3
and R? are not a bond at the same time, and R4 is not -O- when R3 is optiohally
substituted arylene or optionally substituted heteroarylene, its optically active
substance, their pharmaceutically acceptable salt, or hydrate thereof.

3. A composition for inhibiting metalloproteinase of claim 1 or 2, which is a

- composition for inhibiting type-IV collagenase. |

4. A compoﬁnd of the formula I:

R1

N

R®-R*-R%-S0,-N” “COY I
. |lq2

wherein R! is optionally substituted lower alkyl, optionally substituted aryl, optionally
substituted aralkyl, optionally substituted heteroaryl, or optionally substituted
heteroarylalkyl; R? is hydrogen atom, optionally substituted lower alkyl, optionally
substituted aryl, optionally substituted aralkyl, optionally substituted heteroaryl, or
optionally substituted heteroarylalkyl; R? is a bond, optionally substituted arylené, or
optionally substituted heteroarylene; R4 is a bond, -(CHz)m-, -CH=CH-, -C = C-, -CO-,

-CO-NH-, -N=N-, -N(RA)-, -NH-CO-NH-, -NH-CO-, -0-, -S- -SO2NH-, -SO2-NH-N=CH-,

106
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or tetrazol-diyl; R5 is optionally substituted lower alkyl, optionally substituted Cs-Cs

cycloalkyl, optionally substituted aryl, optionally substituted heteroaryl, or an
optionally substituted non-aromatic heterocyclic group; RA is hydrogen atom or lower
alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided R? is hydrogen atom when Y is -

5 NHOH, RS is optionally substituted aryl or optionally substituted heteroaryl when R?

_ is optionally substituted arylene or optionally substituted heteroarylene and R* is -
CO-NH- or -NH-CO- (when RS3 is phenylene and R# is -CO-NH-, R! is not methyl or
phenyl and RS is not 2-chlorophenyl, 4-chlorophenyi, or 2,4-dichlorophenyl), R5is lower
alkyl, opfionally substituted aryl, or optionally substituted heteroaryl when R3S is

10 optionally substituted arylene or optionally' substituted heteroarylene and R* is
tetrazol-diyl, R5 is lower alkyl, aryl substituted with lower alkyl or optionally
substituted aryl, or heteroaryl substituted with lower alkyl or optionally substituted

aryl when R3is optionally substituted arylene and R* is a bond, both of R® and R* are

not a bond at the same time, and R¢ is not -O- when R3 is optionally substituted arylene

15 or optionally substituted hetefoarylene, its optically- -active substance, their

pharmaceutically acceptable salt, or hydrate thereof.

5. A compound of the formula ]I:
R® R!
I
R-RS— SOZ-N)\COY I
—le 1
¥

wherein RS is -CH=CH-, -C = C-, -N=N-, -NH-CO-NH-, -S-, -SOzNH-, or -SO2-NH-
20 N=CH-; R is optionally substituted aryl or optionally substituted heteroaryl; R® and R?
are each independently hydrogen atom, lower alkoxy, or nitro; R!, R? and Y are as

defined above, its optically active substance, their pharmaceutically acceptable salt, or

hydrate thereof.
6. A compound of the formula III:
This Sheet Has B

e
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No. Conpound No. IC[err] ([err]M
4

' Tabl e 5T Exanpl e
177 |I 1“ 0. 6 8
"1a 4 3”“\“”“'“““1“ 1‘ | 8o I1 79 = Ia 4 4

a-4-5 IS SBEETOHAS BBE

Te1 la-4-6 0. 05309 REP PN
| a-4-7 0. 059 Rs 1 183 4l
0. 0027 /\ la-4-9 0. 00325
185 ° Ia 0 0. I 186
la-4- 11 R '<>—S8 ANZ CoY 157 | a-4-12
0-1-7 7 8 8R | a-4-13 0. 8 43
189 | a-4-14 00375 190
_| a-4-15 0. 059 7 191 la-4-16
0. 0 0 9 S5vherein RY is -(CH2)m-, -CO-, -CO-NH-, -N(RA)-, -NHCO-, or tetrazol-diyl; m is 1 or 2;

R R2, R7, RS, RY, RA, and Y are as defined above, provided R! is not methyl or phenyl
and R7 is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophenyl when R is -NH-

5 CO-, its optically active substance, their pharmaceutically acceptable salt, or hydrate

thereof.
7. A compound of the formula IV:
R1
R7—R"—U—SOZ-NJ\COY A
X ﬁz

wherein R1! is a bond, -CH=CH-, or -C = C-; X is oxygen atom or sulfur atom; R}, R2, R7,
10 and Y are as defined above, its optically active substance, their pharmaceutically
acceptable salt, or hydrate thereof.

8. . A compound of the formula I’:

R"

PN

RS-R¥-R®-S0,-N” ~COY T
RZ

wherein R? is benzyl, (indol-3-yl)methyl, (1-methylindol-_3-y1)methyl, (5-methylindol-
15  3-yDmethyl, (5-fluoroindole-3-yl)methyl, (1-acetylindol-3-yD)methyl, (1-

methylsulfonylindol-3-yl)methyl, (1-alkoxycarb(?ﬁyl-3-y1)methyl such as

ethoxycarbonylmethyl, or i-propyl; R* is hydrogen atom, methyl, 4-aminobutyl, or

benzyl; R® is 1,4-phenylene; R? is -O-; R¥ is phenyl or 4-hydroxyphenyl; and Y is as

defined above, its optically active substance, their pharmaceutically acceptable salt, or
20 hydrate thereof. | |

9. A compound of the formula I”:

This Sheet Has Been Re ﬂ 108
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la-4-17 0. 324 193

' 2 2

S0 iem - = taan’ o osiy®
la- 4- 22 0. 0161 ' THIS SHEET HAS BEEN
0. 493 . 199 REPLAGEB 24

2 00R! la-4- 25 173

la- 4- 26 0. 215 2 20 2
0. q:‘%'-n4"4R3"_'S'02_Nzn cCoy I 203 loéa- 4-28

wherein R!” is 4-thiazolylmethyl, (indol-3-yl)me1.;hyl, (5-methoxyindol-3-yl)methyl, 1-
naphthylmethyl, 2-m_1phthy1methyl, 4-biphenylylmethyl, 2,2,2-trifluoroethyl, 2-
phenylethyl, benzyl, i-propyl, 4-nitrobenzyl, 4-fluorobenzyl, cyclohexylmethyl, (1-
methylindol-3-yl)methyl,  (5-methylindol-3-yl)methyl,  (5-fluoroindol-3-yl)methyl,
(pyridin-4-yDmethyl, (benzothiazq1-2-yl)methy1, (phenyl_)(hydfoxy)methyl, phenyl,
carboxymethyl, 2-carboxyethyl, hydroxymethyl, phenylmethoxymethyl, 4-
carboxybenzyl, (benzimidazol-2-yDmethyl, (1-methylsulfonylindol-3-y)methyl, or (1-
_ ethoxycarbonylindol-3-yl)methyl; R?” is hydrogen atom; R% is 1,4-phenylene; R*’ is a
bond; R5” is phenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4-methylphenyl, 4-tert-
butylphenyl, 4-trifluoromethylphenyl, 4-fluorophenyl, 4-methylthiophenyl, 4-
biphenylyl, 2-thienyl, benzoxazol-2-yl, benzothiazol-2-yl, or tetrazol-2-yl; and Y is as
defined above, its optically active substance, their pharmaceutically acceptable salt, or
hydrate thereof.

10. A compound of the formula V:

R® R'. |
I
-—R12—</:- }—SOZ-NJ\COOH v
..l_ . FI12
RQ
wherein R!2 is -CH=CH- or -C = C-; R}, R?, R7, R8, and R? are as defined above, its

optically active substance, their pharmaceutically acceptable salt, or hydrate thereof. '

11. A compound of the formula VI:

R“‘—c— —</::\>—so N COOH VI

wherein R2, RS, and R? are as defined above, R12 is optionally substituted lower alkyl,

This Sheet Has Been RTi 109
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' a le 52 Conmpound "No. ICerr] ([err]M Corrpound
L R R i W
%a-S* 0. 210 ’ 110b 211 18- 5620 1S SHER ins BEENJ& .
a- 56 5
la-5-4 0. 393 - 213 la-5-5 . ff?%@ED P44

la-5-6 optionafly3sibstituted laryl, optlonally sulistitated aralkylo optionglly substituted
heteroaryl, or optionally substituted heteroarylalkyl; and R is optionally substituted
aryl or optionally substituted heteroaryl; provided R!8 is not methyl or phenyl and R
is not 2-'chlorop'henyl, 4-chlorophenyl, or 2,4-dichloi'ophenyl, its optically active
5 substance, their pharmaceutically acceptable salt, or hydrate thereof.

12. A compound of the formula VII:

—N J—</::\>—302-N COOH VI

wherein R1, R2, R7, R8, and R? are as defined above, its optically active substance, their
pharmaceutically acceptable salt, or hydrate thereof.

10 13. A compound of the formula VIII:

R1

n’—n“—U—soz-i;l)\COOH VII

S
R2
wherein R!, R2, R7, and R1! are as defined above, its optically active substance, their

pharmaceutically acceptable salt, or hydrate thereof.

14, A compound of the formula IX:

R™— —</::\>—so2 COOH KX

wherein R, R2, R7, RS, and R? are as defined above, its optically active substance, their

15

pharmaceutically acceptable salt, or hydrate thereof.

15. A compound of the formula X:

een Replaced

- o



216 ta=5-8 0 10 7 218 la-5-10 0.
4 2 0. 574 220 la-5-12
Q. 0163 ||H|B‘3“.u |TI| la-5-13 0. 3 16 22 2 la-5-14
0. 07 s la-5-15 0. 3409 Tl‘ﬁS
0. 0101 225 1a-5-17 0. 0123 %gASBEE
la-5-18 0. 166 8 27 1 la-5-19
la- 5- 20 0. 106 '?2_29 j{\la-5-21 - 0215
la-5-22 0. 248 1 3 -5-2 0. 19 7 23
la- 5- 24 0. 1R'TR 4 g\ éoz-u 9&2@925 X 0.0864 2 3
la- 5- 26 0. 153 ¥ . |
RQ

wherein R!2 is -CH=CH- or -C = C-; R}, R7, RS, and R? are as defined above, its optically

active substance, their pharmaceutically acceptable salt, or hydrate thereof.

16. A compound of the formula XI:

RS R13
R —</::\>—so -N"YCOOH X
5

wherein R!, R8, RS, R13, and R! are as deﬁned above, provided R!3 is not methyl or

phenyl and R4 is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophenyl, its

optically active substance, their pharmaceutically acceptable salt, or hydrate thereof.

17. A compound of the formula XII:

)-—</: }—so2 COOH  XI
10

wherein R, R7, R8, and R® are as defined Above, its optically active substance, their
pharmaceutically acceptable salt, or hydrate thereof.
18. A compound of the formula XIII:

R1

R7—R"—U—SQZ-HJ\COOH Xl

S

15 wherein R?, R7, and R!! are as defined above, its optically active substance, their

pharmaceutically acceptable salt, or hydrate thereof.

19. A compound of the formula XIV:
i

7 44

-1-16

28

2
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Fabl-e :)J Exanpl e No. Conpound No. I1ferr] ([err]M |
I ([err]M 2 35 la-5-27 0. 26
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S
R7—O-< :\>_S°2'ﬁ “SCOOH X1V
1S

wherein R!, R?, R8, and R? are as defined above, its optically active substance, their
pharmaceutically acceptable salt, or hydrate thereof.

20. The compound of any one of claims 4 to 19, wherein R1, Rl’, R, and R!3 are
i-propyl, benzyl, or (indole-3-yl)methyl. _
21, The compound of any one of claims 4 to 7 and 10 to 19, wherein R5, R7, and
R are phenyl optionally substituted with one or more substituents selected from the
group consisting of alkoxy, alkylthio, and é.lkyl. |

22, The compound of any one of claims 4 to 19 wherem a configuration of

asymmetric carbon atoms bonding with R!, R¥, R?”, and R¥ is R configuration.

2 3. - A pharmaceutical composition containing a compound of any one of claims
4to 19.
24, A composition for inhibiting metalloproteinase containing a compound of

any one of claims 4 to 19.
25. A composition for inhibiting type IV collagenase containing a compound of

any one of claims 4 to 19.
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~No b~

la- 5- 28 0. 304 237 1a- 5- 29 1. 32
1a- 5- 30 2. 8 . 2°39- . .la-531" 0. 2 4 3
1a- 5- 32 0. 0041 2 41 la- 5- 33 0. 013 1
la-5-34 - 0. 02309 2 43 1a-5- 35 0. 05209
1la-5- 36 0. 0165 2 45 la- 5- 37 0. 005
la- 5- 38 0. 0 1 0 g ABSTRACY 1a- 5- 39 0. 00 3

la- 2- 66 1. 5 | b- 2- 66 0. 011

Compounds having a metalloproteinase inhibitory activity, represented by the

formula (I), its optically active isomers, their pharmaceutically acceptable salts, or -

hydrates thereof.

R1

PN

R°-R*~R®-80,-N” ~COY |
F"z




o 0804318-5
\Ves -

2

related to its activify. Therefore, development of MMP inhibitors has long been
desired.

In the above situation, the inventors of the present invention found that a
kind of sulfonamide derivatives have strong activity to inhibit MMP.

The present invention relates to a composition for inhibiting
metalloproteinase which contains a compound of the formula I:

X
R°-R*-R’-80,~N" ~cOY
R2

o]

wherein R' is optionally substituted lower alkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, or optionally
substituted heteroarylalkyl; R? is hydrogen atom, optionally substituted lower alkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heteroaryl, or optionally substituted heferoarylalkyl;' R® is a bond, optionally
substituted arylene, or bptionally substituted heteroarylene; R* is a bond, -(CHz)m-, -
CH=CH-, -C=C-, -CO-, -CO-NH-, -N=N-, -N(R*)-, -NH-CO-NH-, -NH-CO-, -O-, -
S-, -SO;NH-, -SO,-NH-N=CH-, or tetrazol-diyl; R is optionally substituted lower
alkyl, optionally substituted C3-Cs cycloalkyl, optionally substituted aryl, optionally
substituted heteroaryl, or an optionally substituted non-aromatic heterocyclic group;
RA is hydrogen atom or lower alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided
R?is hydrogen atom when Y is -NHOH, an optically active substance of the
composition, a pharmaceutically acceptable salt of the composition or substance, or
hydrate of the composition, substance or salt. | '
Mentioned in more detail, the invention relates to the following a)-b), 1)-
16), and A)-C).
a) A composition for inhibiting metalloproteinase which contains a compound of the

formula [:

R1

A

R*-R*-R*-80,-N"~CcOY I
2 . .
R “REPLACEMENT SHEETS SG |
JZ{ ‘Description : paged 3. to paged ™
This is the replacement sheet .- J'Z{ Clai.m(s)( ) : pageg 195 to pageg 1)2q
' [1 Drawing(s) : paged .==to paged ==
Date: 03 JW“ : [ Abstract : paged == to paged.”=
pate oF RecareT 3. 00159




Tabl ¢ 54
252

0. 000039
255

1- 256

776

259

0. 1 59

Exanpl e No. Conmpound No. I err e
1- 252 0. 24 w 253 a H
254 1- 254 O[err] 00063
1-255 - 0. 529 256
0. 601 257 1- 257
258 1- 253 0. 908
1- 259 0. 130 260

wherein R is optionally substituted lower alkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, or optionally
substituted heteroarylalkyl; R? is hydrogen atom, optionally substituted lower alkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heteroaryl, or optionally substituted heteroarylalkyl; R? is a bond, optionally
substituted arylene, or optionally substituted heteroarylene; R* is a bond, -(CHz)m-, -

' CH=CH, -C=ZC-, -CO-, -CO-NH-, -N=N-, N(R*)-, -NH-CO-NH-, -NH-CO-, -O-, -

S-, -SO;NH-, -SO,-NH-N=CH-, or tetrazol-diyl; R’ is optionally substituted lower
alkyl, optionally substituted C3-Cs cycloalkyl, optionally substituted aryl, optionally
substituted heteroaryl, or an optionally substituted non-aromatic heterocyclic group;
RA is hydrogen atom or lower alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided
R? is hydrogen atom when Y is -NHOH, R’ is optionally substituted aryl or
optionally substituted heteroaryl when R3 is optionally substituted arylene or
optionally substituted heteroarylene and R* is -CO-NH- or -NH-CO-, R? is optionally
substituted aryl or optionally substituted heteroaryl when R? is optionally substituted
arylene or optionally substituted heteroarylene and R* is tetrazol-diyl, R’ is lower.
alkyl, aryl substituted by lower alkyl or optionally substituted aryl, or heteroaryl
substituted by lower a]kyl'or optionally substituted aryl when R’ is optionally
substituted arylene and R* is a bond, both of R® and R* are not a bond at the same
time, and R* is not -O- when R? is optionally substituted arylene or optionally
substituted heteroarylene, an optically active substance of the composition, a
pharmaceutically acceptable salt of the composition or Substance, or hydrate of the
composition, substance or salt.
b) A composition for inhibiting metalloproteinase as mentioned above, which is a
composition for inhibiting type-IV collagenase.
Preferred embodiment of the present invention are as follows.
1) A compound of the formula I:
R
R?—R“—Rs—soz—g :kcov

=
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wherein R' is optionally substituted lower alkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, or optionally
substituted heteroarylalkyl; R? is hydrogen atom, optionally substituted lower alkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heteroaryl, or optionally substituted heteroarylalkyl; R? is a bond, optionally
substituted arylene, or optionally substituted heteroarylene; R*is a bond, -(CH)m-, -

CH=CH-, -C=C-, -CO-, -CO-NH-, -N=N-, -N®*)-, -NH-CO-NH-, -NH-CO-, -O-, -

S-, -SO;NH-, -S0,-NH-N=CH-, or tétrazol-diyl; R’is optionally substituted lower
alkyl, optionally substituted C3-Cg cycloalkyl, optionally substituted aryl, optionally
substituted heteroaryl, or an optionally substituted non-aromatic heterocyclic group;
RA is hydrogen atom or lower alkyl;. Y is -NHOH or -OH; and m is 1 or 2; provided
R? is hydrogen atom when Y is -NHOH, R® is optionally substituted aryl or
optionally substituted heteroaryl when R? is optionally substituted arylene or
optionally'substituted heteroarylene and R* is -CO-NH- or -NH-CO- (when R3is
phenylene and R* is -CO-NH-, R! is not methyl or phenyl and R’ is not 2-
chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophenyl), R! is not carboxymethyl,
alkylaminocarbonylalkyl, cycloalkylaminocarbonylalky, or
phenylaminocarbonylalkyl when R3is phenylene and R* is -CONH- or -NH-CO-, R’
is lower alkyl, optionally substituted aryl, or optionally substituted heteroaryl when
R3 is optionally substituted arylene or optidnally substituted heteroarylene and R%is
tetrazol-diyl, R’ is lower alkyl, aryl substituted with lower aikyl or optionally
substituted aryl, or heteroaryl substituted_ with lower alkyl or optionally substituted
aryl when R’ is optionally substituted arylene and R* is a bond, both of R® and R* are
not a bond at the same time, and R* is not -O- when R? is optionally substituted
arylene or optionally substituted heteroarylene, R’ is not phenyl substituted with
dimethylamino when R* is -N=N-, R’ is not napthalenediyl when R* is -N=N-, R’ is
not phenyl when R? is 1,2-phenylene and R* is a bond, R is not phenyl when R® is
1,3-phenylene and R*is -SO,., R® is not 1H-azepine when R? is 1,2-phenylene and R*
is -CO-, R® is not optionally substituted heteroaryl when R is phenylene and R* is -

CHL,., an optically active substance of the compound, a pharmaceutically acceptable
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~ salt of the compound or the optically active substance, or a hydrate of the compound,

substance or salt.

2) A compound of the formula II:

R6—< :\>—so2 “COY I

wherein R% is -CH—CH— -CC-, -N=N-, -NH-CO-NH-, -S-, -SO;NH-, or -SO,-NH-
N=CH-; R’ is optionally substltuted aryl or optionally substituted heteroaryl, R®and
R® are each independently hydrogen atom, lower alkoxy, or nitrd; R, R? and Y are
as defined above, provided R? is not phenyl substituted with dimethylamino when R*

is -N=N-, an optically active substance of the compound, a pharmaceutically

acceptable salt of the compound or the optically active substance, or a hydrate of the .

compound, substance or salt.

3) A compound of the formula III:

R® R’
w2 '.
R7—R1°—< >—SOZ-NJ\COY I
N R

wherein R'® is -(Cl-i)m-, -CO-, -CO-NH-, -N(R*)-, -NHCO-, or tetrazol-diyl; m is 1
or2;RL R R, R® R’ RA and Y are as defined above, provided R! is not methyl or
phenyl and R’ is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophenyl when
R is -NH-CO-, R! is not carboxymethyl when R is -CONH- or -NH-CO-, an
optically active substance of the compound, a pharmaceutically acceptable salt of the
compound or the optically active substance, or a hydrate of the compound, substance

or salt.

4) A compound of the formula IV:
R1

R™—R' 1—E_/“—502-I}IJ\COY v

X &2
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Fhe conpound of the present invention showed strong activity for inhibiting
type IV col | agenase. 5 I ndustrial Applicability

It irs considered that the conpound of the present invention is useful to
prevent or treat osteoarthritis, rheumatoid arthritis, corneal ulceration,
peri odont al di sease, netastasis agd I nvasi on of tunor, advanced
virus infection (e.g., HV), arteriosclerosis obliterans,
arteriosclerotic aneurysm atherosclerosis, restenosis, 10 sepsi s,
septic shock, coronary thronbosis, aberrant angiogenesis, scleritis

mul tiple whereigd{lgr&%b@&d, cféHﬁCHngqrecgpa;LPéW%’g@gwﬁb?faﬁuiﬁsﬂéét,"m’ kl’RZ’

proliferati \f’, L& JYna%) al Hgﬁneﬁ%gx\?é Gty Ioﬁ'fically active substance, their pharmaceutically
acceptable salt, or hydrate thereof.

5) A compound of the formula I:

R"

PN

R*-R*-R°-80,-N" ~COY I

o
wherein R"” is benzyl, (ind?l—3-y1)methy1, (1-methylindol-3-yl)methyl, (5-
methylindol-3-yD)methyl, (1-acetylindol-3-yDmethyl, (1-methylsulfonylindol-3-
yl)methyl, (1-alkoxycarbonyl-3-yl)methyl (for example ethoxycarbonylmethyl), or i-

* propyl; R? is hydrogen atom, methyl, 4-aminobutyl, or benzyl; R*is 1,4-phenylene;
R¥ is -0-; R> is phenyl or 4-hydroxy-phenyl; and Y is as defined above, its optically
active substance, their pharmaceutically acceptable salt, or hydrate thereof.

6) A compound of the formula I’*:

R"

RS"-R4"-R3"—'SOZ-I}I/kCOY' I
R*

wherein R'”’ is 4-thiazolylmethyl, (indol-3-yl)methyl, (5-methoxyindol-3-yl)methyl,
1-naphthylmethyl, 2-naphthylmethyl, 4-biphenylylmethyl, 2,2,2-trifluoroethyl, 2-
phenylethyl, benzyl, i-propyl, 4-nitrobenzyl, 4-fluorobenzyl, cyclohexylmethyl, (1-
methylindol—3-y1)methy1, (5-methylindol-3-yl)methyl, (5-fluoroindol-3-yl)methyl,
(pyridin-4-yl)methyl, (benzothiazol-2-yl)methyl, (phenyl)(hydroxy)methyl, phenyl,
carboxymethyl, 2-carboxyethyl, hydroxymethyl, phenylmethoxymethyl, 4-
carboxybenzyl, (benzimidazol-2-y1)methyl, (1-methylsulfonylindol-3-yl)methyl, or
(1-ethoxycarbonylindol-3-yl)methyl; R?”’ is hydrogen atom; R>”’ is 1,4-phenylene;
R* is a bond; R’ is phenyl, 3- methoxyphenyl, 4-methoxyphenyl, 4-methylphenyl,
4-tert-butylphenyl, 4-triﬂuoromethy1pheny1, 4-fluorophenyl, 4-methylthiophenyl, 4-
biphenylyl, 2-thienyl, benzoxazol-2-yl, benzothiazol-2-yl, or tetrazol-2-yl; and Y is
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gl aucoma, -pterygium Kkeratitis, epidernolysis bullosa, psoriasis, diabetes,

pephritis, neur odegenger ati ve di sease, gingivitis, tunor grow h,

tumer angi ogenesis, ocul ar t unor, angi of ift 3 B fever,

henorr hage, coagul ati on, cachexia, anorexia, 19 Fﬁg&g{ i”iEecﬁﬂgL shock,

aut oi mune di sease, nmalaria, Crohn di sea'ze, menijngi ti ‘aﬁ@ : gastric
t

ul cer, because the conmpound of the prese I nvention has strong inhibitory
activity against netal |l oprotei nase, especially MW

as defined above, its optically active substance, their phannaceuﬁcally acceptable

salt, or hydrate thereof.

7) A compound of the formula V:

R'— R12—< >—SOZ-N COOH ¥

wherein R'? is CH—CH- or -C=C-; R!, R%, R7, R?, and R are as defined above, its
optica.lly active substance, their pharmaceutically acceptable salt, or hydrate thereof.

8) A compound of the formula VI:

3

R1
R14—C N—</: :\>—so2 COOH VI

wherein R?, R8 and R9 are as defined above, R"? is optionally substituted lower
alkyl, optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heteroaryl, or optionally substituted heteroarylalkyl; and R is optionally substituted
aryl, or optionélly substituted heteroaryl; provided R is not methyl, phenyl,
carboxymethyl, all\cylaminocarbonylalkyl, cycloalkylaminocarbonylalkyl, or
phenylaminocarbonylalkyl and R is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-
dichlorophenyl, an optically active substance of the compound, a pharmaceutically
acceptable salt of the compound or the optically active substance, or a hydrate of thé

compound, substance or salt.

9) A compound of the formula VII:

R7— )——</: \ sso2 COOH VI

wherein R, R%, R", R}, and R? are as defined above, its optically active substanice,

their pharmaceutically acceptable salt, or hydrate thereof.
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10) A compound of the formula VIII:
R’
R'—R' 1J|\_SJ|—SOZ-IIV)\COOH Vi
B2

wherein R!, R, R, and R!! are as defined above, its optically. active substance, their

pharmaceutica.lly acceptable salt, or hydrate thereof.

11) A compound of the formula VIII:

R® R
I
7—0—-{ >—SOZ-N)\COOH X
-l_ éz
9

wherein R!, Rz, R, Rs, and R’ are as defined above, its optically active substance,

their pharmaceutically acceptable salt, or hydrate thereof.

12) A compound of the formula X:

R'— R12—</: :\>—802-N COOH X

wherein R'? is -CH—CH- or -C=C-; R}, R”, R®, and R? are as defined above, its
optically active substance, their pharmaceutically acceptable salt, or hydrate thereof.

13) A compound of the formula XI:
3

R1 |
14 n H / \
R™—-C-N SO, COOH XI

wherein R%, R®, R"?, and R14 are as defined above, provided R" is not methyl,
phenyl, carboxymethyl, alkylammocarbonylalkyl, cycloalkylammocarbonylalkyl,l or
phenylaminocarbonylalkyl and R is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-

dichlorophenyl, an optically active substance of the compound, a pharmaceutically

This Sheet H.
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105 -.CLAI N5 1. A conposition for inhibiting netall oproteinase which
contains a conpound of the fornula I: _ [err]
wherein Rlerr] is optionally substituted |ower al kyTHSopHEEInHAS \BEEN
substituted. aryl, optionally substituted aralkyl, ppti orgdpLyCERibsti tjut ed
heteroaryl, or optionally substituted hegeroaryl aI keyt-—RerT 15 hydr ogen
atom opti onal |y substituted | ower alkyl, optionally substituted aryl,
optionally substituted aral kyl, opt i onal I y subst | tuted heteroaryl, or

optionally substltut eroar | k bond, onaIIy
ot onal 1) oyt S Pk e ot AL R Ll FBSy PERBIREQERe | 5
bond. + { CH0) BmpounHisbbtance deliir 1 & - QO GO, NS, MR err])

- NH- CO NH-, Ig S, -Sqerr]NH- -SCIerr]-NH—N:CH-, or
tetrazol - d|yI R[err] |s optionally substituted | ower alkyl, optionally
substi t ut ed EDekchmﬁunmqfﬂmyﬁﬁmuﬂdQﬂﬂ; optionally substituted aryl,
optionally substituted hetero ryI or an optionally substituted

non- aromati ¢ het eroc C|IC gr R

N_//L—</: :\>—so2 COOH  XI

wherein R', R, R®, and R9 are as defined above, an optically active substance of the

compound, a pharmaceutically acceptable salt of the compound or the optically

active substance, or a hydrate of the compound, substance or salt.

15) A compound of the formula XIII:
. R1
R7—R“—|LS_/II—SOZ-”)\CQOH Xm

wherein R!, R7, and R!! are as defined above, an optically active substance of the
compound, a pharmaceutically acceptable salt of the compound or the optically

active substance, or a hydrate of the compound, substance or salt.

16) A compound of the formula XIV:.

i i
R'—0~ :\>—SOZ-”)\COOH XV
-l— -
9

wherein R!, R7, R®, and R’ are as defined above, an optically active substance of the
compound, a pharmaceutically acceptable salt of the éompound or the optically
active substance, or a hydrate of the compound, substance or salt.

. A compound of the invention is more specifically illustrated below:
A) The compound of any one of above 1) to 16), wherein RL RY, R, and R'® are i-

propyl, benzyl, or (indol-3-yl) methyl.
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Rlerr.] -i s hydrogen atomor lower alkyl; Yis -NHOH or -OH and mis 1 or 2;
provided R err] is hydrogen atomwhen Y is -NHOH, an optically active
substance of the conposition, a pharmaceutically acceptable salt of the
conposition or substance, or hydrate of the conposition, substance or salt.
2. A conposition for inhibiting netall ot el nase which contains a
conpound of the formula I: [err] wherein Rerr] is optionally
substituted | ower alkyl, optionally substituted aryl, optionally

LU 2 A B S TR0 R B
substituted Are\ﬁﬁenﬁlobﬁbna@%b&nadehm&%tdrw@&&mﬂenﬁseateue& ﬁlohi/the

substituted aralkyl, “optionally substituted heteroary or optionally
substituted greupcomsistinglafylkoxy| alkylthio,and allkyhd, optional |y

C) The compound of any one of above 1) to 16), wherein a conﬁguratioh of

- asymmetric carbon atoms bonding with R!, R"’, R'”’, and R*? is R configuration.
-Further, this invention relates to a pharmaceutical composition , a
composition for inhibiting metalloproteinase, and a composition for inhibiting type
IV collagenase which contain the compound above 1) to 16) and A) to C)

All of compounds of above 1) to 16) and A) to C) have strong
metalloproteinase inhibitory activity, and the following compound is more
preferable:

R
R5—R4—R3—SOZ-N')\COY I
R2
1) A compound wherein R! is i-propyl, benzyl, or (indol-3-yl) methyl, R? is

hydrogen atom, R? is 1,4-phenylene, R* is -C=C-, and R’ is optionally substituted
phenyl.

2) A compound wherein R! is i-propyl, benzyl, or (indol-3-yl) methyl, R?is
hydrogen atom, R? is optionally substituted 2,5-thiophen-diyl, R* is -C=C-, and R’ is
optionally substituted phenyl.

3) A compound wherein R is i-propyl, benzyl, or (indol-3-yl)methyl, R is hydrogen

This is the replacement sheet
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106 . —subst—rt—utﬂed*aryl—?‘e or optionally substituted heteroarylene; R err]
is a b CH:CH-, -Clerr]G, -CO, -CONH, -N=N-,
.-N(R[eﬂi\w‘m _NHCO, -O, - S, -Serr]NH,

etrazol di yl; R[err] is optionally substituted | ower
al kyl, optionally subst ituted Cferr]- 3 I% cycl oal kyl ,” optional ly
subst i tuted aryl, optionally substitute eteroaryl, or an optionally
substituted 8M onmatic heterocyclic group; RAis hydrogen atom or | ower
al kyl; Yis -OH, and mis 1 or 2; provided Rlerr] is hydrogen atom
when Y is - NHOH, R[err] is optionally substituted aryl or optionally
substituted heteroaryl when Rerr] is optionally substituted aryl ene or
optional ly sbbstAtcgmpdSIttem ﬁtm@lnbitmg@leiarlg)m{temaqe which Gitairs a compoided |
Rlerr] is op (%na ¥ substituted aryl or optionally substituted heteroaryl
when R3 is t&)‘? "}1 %’ substituted arylene or optionally substituted
heteroarylene and R err] is tetrgezol-diyl, Rerr] is |lower alkyl, aryl
substituted by | ower alkyl or opfionally substituted aryl, or heteroaryl

substituted by | ~4al ubstituted aryl when Rlerr] is
optionally substﬁw{%d F?Lﬁ(g% Q?lerr]fl S a bond, both of R err] and
Rlerr] are not a bond at the rre time, and Rlerr] is not -O when Rerr]

i s opti onal |'yheraindR | is @ptienally,substituted losparialieyd apjionalbesubstifuted ards er oar yl ene,
an opticall yo;ﬁﬁ)tnhﬁ}? sﬂﬁﬁﬁft&fﬁﬁu{g " obﬁ&la(flgrgﬁgs?itﬁt&? Hetel%aryl, or optionally

substituted heteroarylalkyl; R? is hydrogen atom, optionally substituted lower alkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted

heteroaryl, or optionally substituted heteroarylalkyl; R® is a bond, optionally
substituted arylene, or optionally substituted heteroarylene; R* is a bond, -(CHy)m-, -
CH=CH-, -C=C-, -CO-, -CO-NH-, -N=N-, -N(R*)-, -NH-CO-NH-, -NH-CO-, -O-, -
S-, -SOzNH-, -SO,-NH-N=CH-, or tetrazol-diyl; R’is optionally substituted lower
alkyl, optionally substituted C3-Cs cycloalkyl, optionally substituted aryl, optionally
substituted heteroaryl, or an optionally substituted non-aromatic heterocyclic group;
R* is hydrogen atom or lower alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided
R? is hydrogen atom when Y is -NHOH, an optically active substance of the
composition, a pharmaceutically acceptable salt of the composition or substance, or

hydrate of the composition, substance or salt.

2. A composition for inhibiting metalloproteinase which contains a compound of
the formula I:
Xy |
R*-R*- R3 -S0,-N” ~coYy I
R2
wherein R! is optionally substituted lower alkyl, optlonally substituted aryl,

optionally substituted aralkyl, optionally substituted heteroaryl, or optionally
substituted heteroarylalkyl; R%is hydrogen atom, optionally substituted lower alkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heteroaryl, or optionally substituted heteroarylalkyl; R? is a bond, optionally |

This is the replacement sheet

03 L 198

Date:



phar maceuticalfy acceptabl e salt of the .conposition or substance, or

hymmn ] sition, substance or salt. 3. A conposition for
in ”ﬂ ' ﬁ”‘HWotei nase of claiml or 2, whichis a conposi tion

for *i nhi bttimg st ype- 1V col | agenase. 4. A conpound of the formula I:
[err] wherein R err] is optionally sg@gtituted | ower al kyl, optionally
substituted aryl, optionally substituted aral kyl, optionally substituted

heteroaryl, or optionally substituted heteroarylal kyl; Rerr] is hydrogen

opt i onal 1y SubelEAEdeR o RpoRAT SRt 4 AR ED ey Beis AL e ot

opti onal | y sefistH Uicet-Dates, 0@OVNEL KXEN-RINRM-, INHACONHL, -RBLEONabL Y
S-, -SO;NH-, -SO,-NH-N=CH-, or tetrazol-diyl; R’is optionally substituted lower
alkyl, optionally substituted C3-Cs cycloalkyl, optionally substituted aryl, optionally
substituted heteroaryl, or an optionally substituted non-aromatic heterocyclic group;
RA is hydrogen atom or lower alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided
R? is hydrogen atom when Y is -NHOH, R’ is optionally substituted aryl or
optionally substituted heteroaryl when R? is optionally substituted arylene or
optionally substituted heteroarylene and R* is -CO-NH- or -NH-CO-, R’ is optionally
substituted aryl or optionally substituted heteroaryl when R is optionally substituted
arylene or obtionally substituted heteroarylene and R* is tetrazol-diyl, R’ is lower
alkyl, aryl substituted by lower alkyl or optionally substituted aryl, or heteroaryl
substituted by lower alkyl or optionally substituted aryl when R is optionally
substituted arylene and R* is a bond, both of R® and R* are not a bond af the same
tirne; and R* is not -O- when R® is optionally substituted arylene or optionally
substituted heteroarylene, an optically active substance of the compositioh, a

- pharmaceutically acceptable salt of the composition or substance, or hydrate of the

composition, substance or salt.

3. A composition for inhibiting metalloproteinase of claim 1 or 2, which is a

composition for inhibiting type-IV collagenase.

4. A compound of the formula ]:

R1

N

R-R*-R3-50,-N” ~coY I

52
wherein R! is optionally sgastituted lower alkyl, optionally substituted aryl,
optionally substituted aralkyl, optionally substituted heteroaryl, or optionally
substituted heteroarylalkyl; R? is hydrogen atom, optionally substituted lower alkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted

heteroaryl, or optionally substituted heteroarylalkyl; R® is a bond, optionally
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107 _-\smﬁm&ﬂwLene or optionally substituted heteroarylene; R err]

s .a - CH=CH, -CC, -CO, -CONH, -N=N, -N(Rerr])-,
.-NI+ gﬂi ”![P S, -S2NH, -SOerr]-N : [ -diyl;
Rlerr]ts aop bstituted | ower al kyl, optio ' ySRERTSHAS BN
Clerr]-Cerr] cycl oal kyl, optionally su i tuted REPLACED | v
substituted heteroaryl, or an optionally substitut ed non aromatt+e

gﬁée;nolcgclli grgrgugro\lj’;&\dlez hyg:(r)gen a’:]ocr?r gr Iogteg al kyl; Y is -NHOH or -CH;
optional |y stwbstitutediasyiens, F°B?°‘@HY§B‘?§¥!F‘P9‘P heierommy, ‘?!i'F" ’ﬁé‘tbé’nnga'kl RS 'S
klf[efren)alr)sll gﬁ(g an R[ef(lfd?%ot UW yw (N(léoytl ﬁ%r?]ﬁ{l S phenyl ene
chi or ophenyl & chor aphonyl Nﬂ"‘“‘“"""“‘“‘mh‘Z"”"“V“a"a’“'é"’f‘mFi‘°rT‘é“ o
car boxyal ky|alkygh RE/tF%WPﬁﬁ %%%F@&a%ﬁw&é‘gx‘f B@F%?ﬂéﬁ%%g%?‘{ﬁky R Hlyor

h I
pNanéOam gﬁﬁb?mwdqiemnymparﬁ&ﬁwnhny suiified SoiearfdtiCh&Efobydike gréigiH o

RA 1s hydrogen atom or lower alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided

R? is hydrogen atom when Y is -NHOH, R’ is optionally substituted aryl or
optionally substituted heteroaryl when R? is optionally substituted arylene or
optionally substituted heteroarylene and R* is -CO-NH- or -NH-CO- (when R? is
phenylene and R*is -CO-NH-, R! is not methy! or phenyl and R’ is not 2-
chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophenyl), R! is not carboxymethyl,
“alkylaminocarbonylalkyl, cycloalkylaminocarbonylalky, or
phenylaminocarbonylalkyl when R®is phenylene and R* is -CONH- or -NH-CO-, R’
is lower alkyl, optionally substituted aryl, or optionally substituted heteroaryl when
R? is optionally substituted arylene or optionally substituted heteroarylene and R*is
tetrazol-diyl, R’ is lower alkyl, aryl substituted with lower alkyl or'optiona.lly
substituted aryl, or heteroaryl substituted with lower alkyl or optionally substituted
aryl when R® is optionally substituted arylene and R*is a bond, both of R? and R* are
not a bond at the same time, and R* is not -O- when R? is optionally substituted
arylene or optionally substituted heteroarylene, R’ is not phenyl substituted with
dimethylamino when R? is -N=N-, R? is not napthalenediyl when R* is -N=N-,R%is
not phenyl when R? is 1,2-phenylene and R* is a bond, R’ is not phenyl when R is
1,3-phenylene and R*is -SO,., R® is not 1H-azepine when R? is 1,2-phenylene and R*
is -CO-, R’ is not optionally substituted heteroaryl when R is phenylene and R? is -
CHa., an optically active substance of the compound, a pharmaceutically acceptable
salt of the compound or the optically active substance, or a hydrate of the compound,

substance or salt.

—_—_—
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\
i's Irower al kyl, optionalty substituted aryl, or optionally substituted

het eroa t,ﬂ"mﬂ“m optionally substituted arylene or optionally
substitd H"”’ME and Rlerr] is tetrazol - jl mls ﬂgqrﬂmg SBEE@Wer
Wi al [y S\ Ii ut'e

al kyl , aryI ‘substftute ith [ ower al kyl or optio qryl, or
heteroaryl substituted with |ower alkyl 1gg option dryl
when Rl err] is optionally substituted arylene and R err] is a bond, both of
Rlerr] and Rlerr] are not a bond at the sanme time, and Rlerr] is not -O

when Rlerr] Ls optionall ituted arylene or optionally substituted
het er oar yl ené Rg cowp H%Xﬂﬂtgﬁi?m&ﬂ‘bﬁtltut ed with dimethyl anino when R[err]
is -N=N-, Rerr]is not n hal enedi I1 Wnen Rlerr] is -N=N, R5is not phenyl

when Rlerr] is 1,2- phenyl ne and R[ is a bond, R[err] i s not phenyl
when Rlerr] is 1,3 phen d_ﬁ[ C}mls-SQe -, R5 is not optionally
substituted hete Pﬂ/ S nylene dR[err] is -CH err], and
Rlerr] is not 1 ,2-phen |caIIy active substance of the _
conmpound, a phar mRC utlc accept abl e salt of the conpound or the

optical |y acWheweisR ’§t‘§ﬁ:‘@ orCa YaNat-NEEO-NE-cSnp8 QeliH-0ub8O0=NEE or
SREH_ ACENENT HEII—_:II' R’ is optionally substituted aryl or optionally substituted heteroaryl R® and

R® are each independently hydrogen atom, lower alkoxy, or nitro; R', R?, and Y are
as defined ébove; provided R’ is not phenyl substituted with dimethylamino when R*
is -N=N-, an optically active substance of the compound, a pharmaceutically
acceptable salt of the compound or substance, or hydrate of the compound, substance

or salt.

6. A cofnpound of the formula III:

A
R7—R1°-< }—soz-N’kcov I
== R?

9

wherein R' is -(CHRz)m-, -CO-, -CO-NH-, -N(R*)-, -NHCO-, or tetrazol-diyl; m is 1
or2; R, R%, R7, R® R® RA, and Y are as defined above, provided R! is not methyl or
phenyl and R’ is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophenyl when
R js -NH-CO-, R! is not carboxymethyl when R'° is -CONH- or -NH-CO-, an
optically active substance of the compound, a pharmaceutically acceptable salt of the

compound or substance, or hydrate of the compound, substance or salt.

7. A compound of the formula IV:
R

R™-R’ 1—[_/"—302-N)\cov v
X |'a2
wherein R is a bond, -CH=CH-, or -CC-; X is oxygen atom or sulfur atom; R, R?,
R’, and Y are as defined above, an optically active substance of the compound, a

—
———
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108 5. A conpound of the formula I1I: [err] wherein Rerr] is
wCHECH, -CC, -NeNE, -NH-CONH, -S, -SOerr]NH, or -STerr]-NH N=CH;

Rl er rqumwm{"n”mu”mubst ituted aryl or optionally substituted heteroaryl;
Rlerr each independently hydrogen atom | ower al koxy, or
nitro; R[er M, "R &rr}, and Y are as defijpgd above; provided R err] is not

phenyl substltuted wi th di net hylam no when Rlerr] is -N=N-, an optically
active substance of the conpound, a pharmaceutically

‘pharmaceutically acceptable salt of the compound or substance, or hydrate of the

compound, substance or salt. .

8. A compound of the formula I’:

RY

A

RY-R*-R¥-s0, -N“Tcoy T

R
wherein R’ is benzyl, (1ndol-3-y1)methyl (1-methylindol-3-yl)methyl, (5-

methylindol-3-yl)methyl, (5-fluoroindole-3-yl)methyl, (1-acetylindol-3-yl)methyl,
(1-methylsulfonylindol-3-yl)methyl, (1-alkoxycarbonyl-3-yl)methyl such as
ethoxycarbonylmethyl, or i-propyl; R? is hydrogen atom, methyl, 4-aminobutyl, or
benzyl; R* is 1,4-phenylene; R* is -O-; R is phenyl or 4-hydroxyphenyl; and Y is

as defined above, an optically active substance of the compound, a pharmaceutically
acceptable salt of the compound or substance, or hydrate of the compound, substance |

or salt.

9. A compound of the formula I”’:
R1 "

A

RY-RY-R¥-80,-N” ~COY I
RY

wherein R’ is 4-thiazolylmethyl, (indol-3-yl)methyl, (S-methoxyindol-3-yl)methyl,
l-ﬁaphthylmethyl, 2-naphthylmethyl, 4-biphehylylmethyl, 2,2,2-trifluoroethyl, 2-
phenylethyl, benzyl, i-propyl, 4-nitrobenzyl, 4-fluorobenzyl, cyclohexylmethyl, (1-
methy_lindol-3-yl)methy1, (S-methylindoi-B-yl)methyl, (5-fluoroindol-3-yl)methyl,
(pyridin-4-yl)methyl, (benzothiazol-2-yl)methyl, (phenyl)(hydroxy)methyl, phenyl,
carboxymethyl, 2-carboxyethyl, hydroxymethyl, phenylmethoxymethyl, 4-
carboxybenzyl, (benzimidazol-2-yl)methyl, (1-methylsulfonylindol-3-yl)methyl, or
(1-ethoxycarbonylindol-3-yl)methyl; R?”’ is hydrogen atom; R*” is 1,4-phenylene;
R*” is a bond; R’ is phenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4-methylphenyl,
4-tert-butylphenyl, 4-trifluoromethylphenyl, 4-fluorophenyl, 4-methylthiophenyl, 4-
biphenylyl, 2-thienyl, benzoxazol-2-yl, benzothiazol-2-yl, or tetrazol-2-yl; and Y is
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acceptable salt of the conpound or substance, or hydrate of the conpound,

'sub 6. A conmpound of the fornula II1:

Cer ATNTRAAR ML, 2B er ) m - 00 ™ o o oo epy
-NHCG®-, ¢or Lttetrayol~diyl; mis 1 or 2; Rerr], Rerr] THF&SHE&T HRﬁeBEE]\I
Rlerr], Rlerr], and Y are ‘as defined abqy ? provi ded}j R er rREPLACEDt nethyl
or phenyl and R err] is not 2-chl oropheny 4- chl or optrenyt——or

2, 4-di chl orophenyl when R err] |s -NH-CO Rlerr] is not carboxyal kyl,

aI kyl am nocarb I clo I am ar | al r ]

phenoyl ani no é%%ﬁ??@l W ‘é@%&ﬁg %Pg,rar?hqr@ammally
optional l'y Sé&éﬁthslﬁtsﬁ@ohﬁk%ﬁﬁbtﬁd smlest%&r b1 hydtate ofiHe®o undl Subl? ceal Iy
active substance of the compound, a pharnaceut’ical |y acce t e sa t of t he
conmpound or enslt ance, or hydrate of .the compound, substance or salt. 7.

A conpound of the fornula IV:

10. A compound of the formula V:

R® R
I
R7—R12—< :\>—802-N)\COOH v
= R?
R

wherein R'? is -CH=CH- or -C=C-;R, R R, Rs, and R are as defined above, an
optically active substance of the compound, a pharmaceutically acceptable salt of the

compound or substance, or hydrate of the compound, substance or salt.

11. A compound of the formula VI:

R13
R“—E': N—{ }—so N COOH VI

wherein R, R?, and Rg are as defined above, R13 is optionally substituted lower
alkyl,. optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heteroaryl, or optionally substituted heteroarylalkyl; and R'* is optionally substituted
aryl or optionally substituted heteroaryl; provided R'? is not methyl, phenyl,
carboxymethyl, alkylaminocarbonylalkyl, cycloalkylaminocarbonylalkyl, or
phenylaminocarbonylalkyl and R' is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-
dichlorophenyl, an optically active substance of the compound, a pharmaceutically
acceptable salt of the compound or substance, or hydrate of the compound, substance

or salt.

. This Sheet Has Been Replaced
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erei. “ﬁerr ]is a bond, -CH=CH, or -CC-; X is oxygen atom or

sul“llﬂl‘ ‘ Rlerr], Rerr], and Y are as defined above, an
optli

stance of the corrpound a
109 phar maceutlcally acceptabl e salt of the conpound or substance, or
hydrate of the conpound, substance or sjki.

12. A compound of the formula Y_I_I

R® R!
N=N | |
—NsNJ—</: }—soz-r;l)\coorl VII
I3 R |

wherein R, R%, R/, R, and R’ are as defined above, an optically active substance of
the compound, a pharmaceutically acceptable salt of the compound or substance, or

hydrate of the compound, substance or salt.

13. A compound of the formula VIII:
. iy
R™—R' 1—[ 5 :l—l SOZ-I}JJ\COOH A111
R2
wherein R', R%, R’, and R!! are as defined above, an optically active substance of the

compound, a pharmaceutically acceptable salt of the compound or substance, or

hydrate of the compound, substance or salt.

14. A compound of the formula IX:

R'— —</:\>—so2 COOH KX

wherein R', R?, R7 R8 and R® are as defined above, an optically active substance of
the compound, a pharmaceutically acceptable salt of the compound or substance, or

hydrate of the compound, substance or salt.

15. A compound of the formula X:

o X
R7—R12"< :\>—soz—lr:1| COOH X
s
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Aconrpeund-of the formula I [err] wherein Rerr] is benzyl,

FJnd
t

net hyl , (1 met hyl i ndoI 3-yl)nmethyl, (5-
me hn[ ﬁ ,mmuﬁ' (5-f1 uor oi ndol e- 3-yl) met hyt : -
(1- a thyl, (1-methylsul fonylindol |3tH)$ )SHEERHAS BEEN
(1-al koxycar bonyl- 3%yl ) met hyI such as etjhgxycar bonw met hREPLAGEDI - pr opyl ;
benzyT err] 15

Rl err] is hydrogen atom nethyl, 4-am nobutyl or ;
1, 4- phenyl ene; R[err] is -0-; R[err] S phenyl or 4- hydroxyphenyl and Y is

as defined ab I % an of t ound, a
phar maceut i C‘X céb?égTéh éT'taCu-cf# WM% @S@Fgﬁwe o hydrat e
of the CO”pobiﬂﬂ;all? HaSeAbRale oTdhd compolind, £ pPHRGMAELIR! ackRat1O kb Bht " -

[err]

compound or substance, or hydrate of the compound, substance or salt.

16. A compound of the formula XI:

R13
R“—c": N—</: :\>-so -N"NCOOH XI

wherein R!, R, R®, R13 and R' are as defined above, provided R'? is not methyl,
phenyl, carboxymethyl, alkylaminocarbonylalkyl, cycloalkylaminocarbonylalkyl, or
phenylaminocarbonylalkyl and R' is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-
dichlorophenyl, an optically active substance of the compound, a pharmaceutically
acceptable salt of the compound or substance, or hydrate of the compound, substance

or salt.

17. A compound of the formula XII:

N_E—{ :\>—SO -N° "COOH XII

wherein R!, R”, R®, and R9 are as defined above, an optically act1ve substance of the
compound, a pharmaceutically acceptable salt of the compound or substance, or

hydrate of the compound, substance or salt.

18. A compound of the formula XIII:
R
R7—R11—[S—/-||—SOZ-H /k.COOH X1
wherein R}, R?, and RM are as defined above, an optically active substance of the

compound, a pharmaceutically acceptable salt of the compound or substance, or

hydrate of the compound, substance or salt.

is Sheet Has Been Re(ilaud
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Vhervei—nﬁ[—eff—]—i—s*—ﬁ—t—hi azol yl met hyl, (indol-3-yl)net -
i \%DB HET HAS HBEEN
yl'e

,( 5 t hyl, 1-naphthyl net hyl,
ﬁ m "j | 2,2-trifluoroethyl, 2- ph tﬁw\_;\gg@nzyl ,
4 n|t obenzyl cycl ohexyl met hyl } (1 —

met hyl i ndol - 3- yI)nethyI (5- nethylindoIT 3yl ) met hyl,
(5-fl uoroi ndol - 3- yl)nethyl (pyridin-4- fl met hyl ,

(benzot hi azol - 2-yl ) et hyl , phenyl)(hydroxy)nethyl phenyl , carboxynet hyl ,
2- car boxyeth I hydro ? 2t hoxynet hyl , 4- car boxybenzyl ,
(benzi m daz %&50 %‘f “f onyl i ndol -3-yl)methyl, or

(1- ethoxycarbonyllndol y1)nethy| 1R[err] I's hydrogen atom Rerr]" is

i - propyl,

1, 4- phenyl ene; Rerr]" a bond; err] i's phenyl 3- met hoxyphenyl ,

4- met hoxyphenyl , -net e ert buty henyl
4-trif|uoronethy éhh‘ he nﬁ&ﬁylthlophenyl 4- bi phenyl yl ,
2-thienyl, benzoxazol - benz hlazol 2 yl, or tetrazol - 2 yl; and Y is
110

wherein RL R, R8 and R’ are as defined above, an optically active substance of the
compound, a pharmaceutically acceptable salt of the substance or compound, or

hydrate of the compound, substance or salt.

20. The compound of any one of claims 4 to 19, wherein R, RY, R'’, and R" are

i-propyl, benzyl, or (indole-3-yl)methyl.

21.  The compound of any one of claims 4 to 7 and 10 to 19, wherein R>, R’ and
R'" are phenyl optionally substituted with one or more substituents selected from the
group consisting of alkoxy, alkylthio, and alkyl.

22.  The compound of any one of claims 4 to 19, wherein a configuration of

asymmetric carbon atoms bonding with R, R", R, and R" is R configuration.

23. A pharmaceutical composition containing a compound of any one of claims 4
to 19.

24. A composition for inhibiting metalloproteinase containing a compound of any

one of ¢claims 4 to 19.

25. A composition for inhibiting type IV collagenase containing a compou_nd of

any one of claims 4 to 19.

——
—_—

———
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ds ‘defi ned abové, an optlcal I y active substance of the conpound, aadfff/ﬂh

phar maceutical |y - acceptabl e-salt of the conmpound or subst ance, ,
hydrate of the compound, substance or salt. ‘J%_Fg
the fornmula V: [err] wherein R[err] or

-CC; Rerr], Rerr], Rerr], Rerr], andl Rlerr] are as deflnedlpﬁ&ve an
~optically active substance of the conpound, a pharmaceutically acceptable
salt of the conmpound or substance, or hydrate of the conpound,

subst ance osaltaf the compound drithe Apncaﬂycacnde sifbstahee, oo b MyliAatedf the compound,

Lerr] substance or salt.

2) A conipound of the formula II:

i L
R’—R6—< :\>—802-NJ\-COY I
“|= R?

wherein R® is -CH=CH-, -CC-, -N=N-, -NH-CO-NH-, -S-, -SO,NH-, or -SO,-NH-
N=CH-; R’ is optionally substituted aryl or optionally substituted heteroaryl; R® and
R? are each independen-tly hydrogen atom, lower alkoxy, or nitro; R', R?, and Y are
as defined above, provided R’ is not phenyl substituted with dimethylamino when R®
is -N=N-, an optically active substance of the compound, a pharmaceutically
acceptable salt of Fhe compound or the optically active substance, or a hydrate of the

compound, substance or salt.

3) A compound of the formula III:

R® R?

| :
R7—R1°-</: :\>—soz-N)\cov m

= R? |

wherein R' is -(CH;)m-, -CO-, -CO-NH-, -N(R*)-, -NHCO-, or tetrazol-diyl; m is 1
or2; R\, R, R, R® R’ RA, and Y are as.deﬁned above, provided R! is not methyl or
W phenyl and R’ is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophenyl when
R!?is -NH-CO-, R! is not carboxymethyl when R'® is -CONH- or -NH-CO-, an
optically active substance of the compound, a pharmaceutically acceptable salt of the
compound or the optically active substance, or a hydrate of the compound, substance

or salt.

4) A compound of the formula IV:
R

e soz-N/kcov v THIS SHEET HAS BEEN
1
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'c/\)t1er»é|rr—|?r€r‘ﬂ~ R[err] and R[err] are as defined above, R err] is"

opti onal I al kyl ;- optionally substituted aryl,

opti onal | m‘t‘l‘mnnm al kyI optional ly substituted het eroaryl, or
optional Iy subst | tut &d heteroaryl al kyl ; @?d Rlerr] is optionally
substituted aryl or optionally sub% tuted heteroaryl; provided R err]
i's not nethyl, phenyl car boxyal kyl , al kyl am nocar bonyl al kyl ,

cycl oal kyl am nocar bonyl al kyl ,. phenyl am nocar bonyl al kyl and R err]

i s not 2-chlSor oldtmmypounddmeoﬂouphbdyl or 2, 4- di chl or ophenyl, an

optically active substanc of the corrpound a pharmaceutically
acceptable salt of the rrpound or thstance or hydrate of the conpound,

subst ance or sal 12. conmpound of the formula VII:
[err] -</::\>—SO N/A\COY II

wherein R® is -CH—CH- -CC-, -N=N-, -NH-CO-NH-, -S-, -SO,NH-, or -SO,-NH-
N=CH-; R’ is optionally substituted aryl or optionally substituted heteroaryl; R® and
R® are each independently hydrogen atom, lower alkoxy, or nitro; R, R2 and Y are
is -N=N-, an optlcally actlve substance of the compound, a pharmaceutically
acceptable salt of the compound or substance, or hydrate of the compound, substance

or salt.

6. A cozhpound of the formula III:

' |
RI-R"0~{ :\>—SOZ-NJ\COY II

wherein R'f’ is -(CHy)m-, -CO-, -CO-NH-, -N(RY)-, -NHCO-, or tetrazol-diyl; mis 1
or2; RL, R R, R® R’ RA, and Y are as defined above, provided R! is not methyl or
phenyl and R’ is not 2-chlorophenyl, 4-chlorophény1, or 2,4-dichlorophenyl when
R'® is -NH-CO-, R' is not carboxyméthyl when R'? is -CONH- or -NH-CO-, an

\_ optically active substance of the compound, a pharmaceutically acceptable salt of the

compound or substance, or hydrate of the compound, substance or salt.

7. A compound of the formula [V:
R’ .
R™-R! 1JI\_/“—SOZ-N*COY A
X éz
wherein R'! is a bond, -CH=CH-, or -CC-~; X is oxygen atom or sulfur atom; R! R?
R’, and Y are as defined above, an optically active substance of the compound. a

THIS SHEET HAS BEEN
REPLACED

This Sheet Has B REPLACEMENT SHEET

II"IIIHMIHIIMI/"I ' 20 A48 9




12, A conpound of the formula VII: [err] wherein Rerr],

R[err] R[er

active subst
salt of the
subst ance or

r], Rlerr], and R[err] are as defined above, an optically
ance of pharmaceutically acceptabl e
conpound or su Orrz 1 hydr e of the compound,

sal t.
Wog

wherein R! is optionally substituted lower alkyl, optionally substituted aryl,

optionally substituted aralkyl, optionally substituted heteroaryl, or optionally
substituted heteroarylalkyl; R? is hydrogen atom, optionally substituted lower alkyl,
optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heteroaryl, or.optionally substituted heteroarylalkyl; R? is a bond, optionally
substituted arylene, or optionally substituted heteroarylene; R* is a bond, -(CHz)m-, - |
CH=CH-, -C=C-, -CO-, -CO-NH-, -N=N-, -N(R*)-, -NH-CO-NH-, -NH-CO-, -O-, -
S-, -SO,NH-, -SO,-NH-N=CH-, or tetrazol-diyl; R’is optionally substituted lower
alkyl, optionally substituted C3-Cs cycloalkyl, optionally substituted aryl, optionally
substituted heteroaryl, or an optionally substituted non-aromatic heterocyelic group;
RAis hydrogen atom or lower alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided
R? is hydrogen atom when Y is -NHOH, R’ is optionally substituted aryl or
optionally substituted heteroaryl when R3 is optionally substituted arylene or
optionally substituted heteroarylene and R* is -CO-NH- or -NH-CO- (when RYis
phenylene and R* is -CO-NH-, R' is not methyl or phenyl and R’ is not 2-
chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophe_nyl), R!is not carboxyalkyl
alkylaminocarbonylalkyl, cycloalkylaminocarbonylalky, or _
ph_enylaminocarbénylalkyl when R3is phenylene and R* is -CONH- or -NH-CO-, R’
is lower alkyl, optionally substituted aryl, or optionally substituted heteroaryl when
R3is optionally substituted arylene or optionally substitﬁted heteroarylene and R* is
tetrazol-diyl, R’ is lower alkyl, aryl substituted with lower alkyl or opfionally
substituted aryl, or heteroaryl substituted with lower alkyl or optionally substituted
aryl when R is optionally substituted arylene and R* is a bond, both of R® and R* are
not a bond at the same time, and R* is not -O- when R is optionally substituted
arylene or optionally subsfituted heteroarylene, R’ is not phenyl substituted with
dimethylamino when R* is -N=N-, R? is not napthalenediyl when R* is -N=N-,R’ is
not phenyl when R? is 1,2-phenylene and R* is a bond, R’ is not phenyl when R? is
1,3-phenylene and R* is -SO,., R’ is not optionally suBstituted heteroaryl when R? is
phenylene and R* is -CH,., and R? is not 1,2-phenylene, an optically active substance

of the compound, a pharmaceutically acceptable

REPLACEMENT SHEET
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k3. A conpound of the formula VIII: [err] wher ein
"R[err] R'err], Rerr], and ‘Rlerr] are as defined above, an optically
active substance of t he conpound, a pharnaceutically acceptable
salt of the conpound or substance, or hydrate of the conpound,
substance or salt. 14. A conmpound of the formula I X

[err] wherein R err], Rerr], F'Q[err] Rlerr], and R err] are as

def i ned abov t o8 p;g@dgp tc%p\ffg:?ﬁ)%’%cgf\@@ﬁﬁstﬂc or  hydratd B‘PthSQBBPH&fh a

phar rraceutlc y acce conrpoun stance
hydrat e of tdubsancgpaisatt, substance or salt.

2) A compound of the formula II:

X i
R7-R6—< :\>—soz-N)\cov it
== R2
o .

wherein R® is -CHECH-, -CC-, -N=N-, -NH-CO-NH-, -S-, -SO,NH-, or -SO,-NH-
N=CH-; R’ is optionally substituted aryl or optionally substituted heteroaryl; R®and
R’ are each independently hydrogen atom, lower alkoxy, or nitro; R, R% and Y are
as defined above, provided R® is not phenyl substituted with dimethylamino when R*
is -N=N-, an optically active substance of the compound, a pharmaceutically
acceptable salt of the compound or the optically active substance, or a hydrate of the

compound, substance or salt.

3) A compound of the formula III:
Ra
R™— R1°—</: \ SO,-N ’kcov I

R
wherein R'? is -(CHz)m- -CO-, -CO-NH-, -N(R*)-, -NHCO-, or tetrazol-diyl; m is 1
or2; R, R R, R® R® R? and Y are as defined above, provided R! is not methyl or
phenyl and R is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophenyl when
R is -NH-CO-, R! is not carboxyalkyl, .alkylaminocarbonylalkyl, cycloalkylamino
carbonylalkyl, or phenylaminocarbonylalkyl when R'®is -CONH- and R’ is not
optionally subtituted heteroaryl when R' is - CH; -, an optically active substance of
the compound, a pharmaceutically acceptable salt of the compound or the optically

active substance, or a hydrate of the compound, substance or salt.

4) A compound of the formula IV:
R‘l

RT—R“—[—_/-"—SOZ-I}I)\COY v

X R2 .
REPLACEMENT SHEET
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5. A compound of the fornula X: ' ' [err]

‘112 Mmmn1mew]|s-GtG+or-a} Hew] Rerr], Rerr],
and R[err] are as defined above, an optlcally active substance
of the compound, a pharnaceutically acceptabl e salt*of the

conpound or substance, or hydrate of the_conmpound, substance or salt.

16. A conpound of the fornula Xl: 7

as defined above, its optically active substance, their pharmaceutically acceptable
salt, or hydrate thereof.

7) A compound of the formula V:

R7 R12—< :\>—so N COOH V¥

wherein R' is - CH—CH- or -C=C-; Rl R2 R7 R8 and R9 are as defined above, its

optically active substance, their pharmaceutically acceptable salt, or hydrate thereof.

8) A compound of the formula VI:

R13
R“' —{:\>—so N COOH VI

wherein R%, R®, and R9 are as defined above, R" is optionally substituted lower
alkyl, optionally substituted aryl, optibnally substituted aralkyl, optionally substituted
heteroaryl, or optionally substituted heteroarylalkyl; and R** is optionally substituted
aryl, or optionally substituted heteroaryl; provided R" is not methyl, phenyl,
carboxyalkyl, alkylaminocarbonylalkyl, cycloalkylaminocarbdnylalkyl, or
phenylaminocarbonylalkyl and R™ is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-
dichlorophenyl, an optically active substance of the compound, a pharmaceutically

. acceptable salt of the compound or the optically active substance, or a hydrate of the

compound, substance or salt.

9) A compound of the formula VII:

N=N
)—</: :\>—302 COOH VI

~ wherein R', R%, R", R?, and R’ are as defined above, its optically active substance,

their pharmaceutically acceptable salt, or hydrate thereof. REPLACEMENT SHEET
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Rg _ R 13 [err] wherein Rerr], Rerr],
‘Rerr]; Rerr], and Rlerr] are as defined above, provided R err] is not
met hyl , phenyl , carboxyal kyl, al kyl am nocar bonyl al kyl ,

cycl oal kyl am nocar bonyl al kyl, or phenyl am nocar bonyl al kyl and
Rlerr] is not 2-chlorophenyl, 4-chlorophenyl, or 2, 4-

di chl orophenyl, an optically active subsﬁance of the conpound, a

phar maceut i cal I y acceptabl e salt of the conpound or substance, or
hydrate of the compound, substance or salt. 17. A
conmpound of 1#HeA tomporiral ofithe frewutd VIIIL: 8

1 wherein Rerr], R[err1] Rlerr], and R err] are as defined
above, an optically act i ve substanc®'of the conmpound, a

pharmaceutical ly a,c E?I ellsalt of he conpound or substance, or
SO, N COOH Vil

wherein R!, R%, R’, and R"! are as deﬁned above, its optically active substance, their

pharmaceutically acceptable salt, or hydrate thereof.

11) A compound of the formula VIII:

R'— —{:\>—so N COOH X

wherein R!, R?, R7 R8 and R’ are as defined above, its optically active substance,

their pharmaceutically acceptable salt, or hydrate thereof.

12) A compound of the formula X:

wherein R" is -CH=CH- or -C=C-; R', R’, R, and R? are as defined above, its
optically active substance, their pharmaceutically acceptable salt, or hydrate thereof.

13) A compound of the formula XI:

3

R1 | |
R“—E': N—</: :\>—so2 COOH XI

wherein R®, R%, R, and Rl4 are as defined above, provided R' is not methyl,
phenyl, carboxyalkyl, alkylaminocai‘bonylalkyl, cycloalkylaminocarbonylalkyl, or
phenylaminocarbonylalkyl and R* is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-

dichlorophenyl, an optically active substance of the compound, a pharmaceutically
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hydrate of the compound, substance or salt. 18. A conmpound of

‘the fornmul'a Xl I1: [err]
wherein R err], R[err] and R[err] are as defined above, an optically
active substance of the conpound, a pharnaceutically acceptable
salt of the conpound or substance, or hydrate of the conpound,
substance or salt. 9

REPLACEI\/ENT SHEET

acceptable salt of the compound or the optically active substance, or a hydrate of the

compound, substance or salt.

14) A compound of the formula XII:

N=—N
R’—N. N7 / :\>—so2 COOH Xl

wherein R', R7, R®, and R9 are as defined above, an optically active substance of the
compound, a pharmaceutically acceptable salt of the compound or the optically

active substance, or a hydrate of the compound, substance or salt.

15) A compound of the formula XIII:
R1
R7—R11—Q—802-H*COOH Xl |
wherein R!, R’, and R!! are as defined above, an optically active substance of the

compound, a pharmaceutically acceptable salt of the compound or the optically

active substance, or a hydrate of the compound, substance or salt.

16) A compound of the formula XIV:

R® R!
l
R7—-O—</: }—SOZ-HJ\COOH XIV
-I—
5 |

wherein R!, R7, R®, and R’ are as defined above, an optically active substance of the
compound, a pharmaceutically acceptable salt of the compound or the optically

active substance, or a hydrate of the compound, substance or salt.

17. A compound of the formula X)_(_VIII :
. R

7
R SOZ-”*COOH XXVIIT
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wherein R! and R are as defined above, an optically active substance of the
compound, a pharmaceutically acceptable salt of the substance or compound or
hydrate of the compound, substance or salt.

A compound of the invention is more specifically illustrated below:

A) The compound of any one of above 1) to 16), wherein R!, R"’, R!”’, and R™ are i-
propyl, benzyl, or (indol-3-yl) methyl.

B) The compound of any one of above 1) to 4) and 7) to 16), wherein R, R7, and R"
are phenyl optionally substituted with one or more substituents selected from the
group consisting of alkoxy, alkylthio, and alkyl.

C) The compound of any one of above 1) to 16), wherein a configuration of
asymmetric carbon atoms bonding with R', R"’, R!”’, and R® is R configuration.

Further, this invention relates to a pharmaceutical composition , a
composition for inhibiting metalloproteinase, and a composition for inhibiting type
IV collagenase which contain the compound above 1) to 16) and A) to C)

All of compounds of above 1) to 16) and A) to C) have strong
metalloproteinase inhibitory activity, and the following compound is more
preferable:

R
Rs—R4—R3—802-N)\COY I
R?
1) A compound wherein R! is i-propyl, benzyl, or (indol-3-yI) methyl, R? is
hydrogen atom, R? is 1,4-phenylene, R* is -C=C-, and R® is optionally substituted
phenyl. . _
2) A compound wherein R'is i-propyl, benzyl, or (indol-3-yl) methyl, R? is
hydrogen atom, R? is optionally substituted 2,5-thiophen-diyl, R* is -C=C-, and R® is
optionally substituted phenyl. |
3) A compound wherein R'is i-propyl, benzyl, or (indol-3-yl)methyl, R? is hydrogen

REPLACEMENT SHEET |

2 1 SEP 1999

-




* c L M S *

107

substituted arylene, or optionally substituted heteroarylene; R*is a bond, -(CH)m-, -
CH=CH-, -CC-, -CO-, -CO-NH-, -N=N-, -N(R*)-, -NH-CO-NH-, -NH-CO-, -O-, -S-,
-SQ;NH-, -S0,-NH-N=CH-, or tetrazol-diyl; R’is optionally substituted lower alkyl,
optionally substituted C3-C.s cycloalkyl, optionally substituted aryl, optionally
substituted heteroaryl, or an optionally substituted non-aromatic heterocyclic group;
RA is hydrogen atom or lower alkyl; Y is -NHOH or -OH; and m is 1 or 2; provided
R? is hydrogen atom when Y is -NHOH, R’ is optionally substituted aryl or
optionally substituted heteroaryl when R is optionally substituted arylene or
optionally substituted heteroarylene and R* is -CO-NH- or -NH-CO- (when R? is
phenylene and R* is -CO-NH-, R! is not methyl or phenyl and R’ is not 2-
chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophenyl), R' is not carboxyalkyl,
alkylaminocarbonylalkyl, cycloalkylaminocarbonylalky, or
phenylaminocarbonylalkyl when Rlis phenylene and R* is -CONH- or -NH-CO-, R*.
is lower alkyl, optionally substituted aryl, or optionally substituted heteroaryl when
R? is optionally substituted arylene or optionally substituted heteroarylene and RYis
tetrazol-diyl, R’ is lower alkyl, aryl substituted with lower alkyl or optionally
substituted aryl, or heteroaryl substituted with lower alkyl or optionally substituted .
aryl when R is optionally substituted arylene and R* is a bond, both of R® and R* are
not a bond at the same time, and R* is not -O- when R? is optionally substituted
arylene or optionally substituted heteroarylene, R® is not phenyl substituted with
dimethylamino when R* is -N=N-, R? is not napthalenediyl when R* is -N=N-, R®is
not phenyl when R? is 1,2-phenylene and R* is a bond, R’ is not phenyl when R’is
1,3-phenylene and R* is -SO,., R is not optionally substituted heteroaryl when R is
phenylene and R*is -CH,., and R is not 1,2-phenylene, an optically active substance
of the compound, a pharmaceutically acceptable salt of the compound or the

optically active substance, or a hydrate of the compound, substance or salt.
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5. A compound of the formula II:
R® R’
| |
RI-Re—{ }—SOZ-NJ\COY I
- )
o

wherein RS is -CH=CH-, -CC-, -N=N-, -NH-CO-NH-, -S-, -SO,NH-, or -30,-NH-
N=CH-; R’ is optionally substituted aryl or optionally substituted heteroaryl; R® and
R’ are each independently hydrogen atom, lower alkoxy, or nitro; R!, R?, and Y are
as defined above; provided R’ is not phehyl substituted with dimethylamino when R*
is -N=N-, an optically active substance of the compound, a pharmaceutically
acceptable salt of the compound or substance, or hydrate of the compound, substance

or salt.

6. A compound of the formula III:

. R R’
I

R7—R1°—< :\>—soz—l}1)\cov 1
R

wherein R is -(CH,)m-, -CO-, -CO-NH-, -N(R*)-, -NHCO-, or tetrazol-diyl; m is 1
or2; R, R R, Rs, R’ RA, and Y are as defined above, provided R! is not methyl or
phenyl and R’ is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-dichlorophenyl when
R!%is -NH-CO-, R! is not carboxyalkyl, alkylaminocarbonylalkyl, cycloalkylamino
carbonylalkyl, or phenoylaminocarbonylalkyl when R'° is -CONH- and R” is not
optionally substituted heteroaryl when R'® is - CH,-, an optically active substance of
the compound, a pharmaceutically acceptable salt of the compound or substance, or

hydrate of the compound, substance or salt.

7. A compound of the formula IV:
R1
R'—R' 1—[—]—302«)\00\( Iy
X éz
wherein R isa bond, -CH=CH-, or -CC-; X is oxygen atom or sulfur atom,; R', Rz,

R’, and Y are as defined above, an optically active substance of the compound, a
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as defined above, an optically active substance of the compound, a pharmaceutically
acceptable salt of the compound or substance, or hydrate of the compound, substance
or salt.

10. A compound of the formula V:

R® R’
I
R7——R12-</: ':\>—soz-N/kc:00H %
= R?

wherein R'? is -CH=CH- or -CC- R, R% R”, R®, and R® are as defined above, an
optically active substance of the compound, a pharmaceutically acceptable salt of the

compound or substance, or hydrate of the compound, substance or salt.

11. A compound of the formula VI

R13
R™—C 2 —</::\>—so N COOH VI

wherein R?, R, and R9 are as defined above, R" is optionally substituted lower
alkyl, optionally substituted aryl, optionally substituted aralkyl, optionally substituted
heteroaryl, or optionally substituted heteroarylalkyl; and R!* is optionally substituted
Iaryl or optionally substituted heteroaryl; provided R" is not methyl, phenyl
carboxyalkyl, alkylaminocarbonylalkyl, cycloalkylaminocarbonylalkyl, or
phenylaminocarbonylalkyl and R' is not 2-chlorophenyl, 4-chlorophenyl, or 2,4-
dichlorophenyl, an optically active substance of the compound, a pharmaceutically
acceptable salt of the compound or substance, or hydrate of the compound, substance

or salt,

12. A compound of the formula VII:

N__N
)—</: :\>—so2 COOH VI
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wherein R'? is -CH=CH- or -CC~ R\ R, Rs, and R’ are as defined above, an
optically active substance of the compound, a pharmaceutically acceptable salt of the

compound or substance, or hydrate of the compound, substance or salt.

16. A compound of the formula XI:
3.

R1
R14—C": N—{ :\>—so2 COOH XI

wherein R', R®, R®, R13 and R™ are as defined above, provided R"? is not methyl,
phenyl, carboxyalkyl, alkylaminocarbonylalkyl, cycloalkylaminocarboﬁylalkyl, or
phenylaminocarbonylalkyl and R'* is not 2-~chlorophenyl, 4-chlorophenyl, or 2,4-
dichlorophenyl, an optically active substance of the compound, a pharmaceutically
acceptable salt of the compound or substance, or hydrate of the compound, substance
or salt.

17. A compound of the formula XII:

RS R!
N=—=N |
R7—|1LN/ / j\>—SO2-HJ\COOH X1
—I—
R9

wherein R, R”, R?, and R’ are as defined abdve, an optically active substance of the
compound, a pharmaceutically acceptable salt of the compound or substance, or

hydrate of the compound, substance or salt.

18. A compound of the formula XIII:
R
R'—R! 1-JI\_S/“— SOZ-NJ\COOH X1l
wherein R, R, and R!! are as defined above, an optically active substance of the

compound, a pharmaceutically acceptable salt of the compound or substance, or

hydrate of the compound, substance or salt.
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19. A compound of the formula XIV:

i i
R7—O—< }SOZ-H*COOH X1V
le

wherein R!, R7, R®, and R® are as defined above, an optically active substance of the
compound, a pharmaceutically acceptable salt of the substance or compound, or

hydrate of the compound, substance or salt.

20. A compound of the formula XXVIII :
R1

7
R Soz-ﬁ)\COOH XXVII

wherein R' and R are as defined above, an optically active substance of the

compound, a pharmaceutically acceptable salt of the substance or compound or

hydrate of the compound, substance or salt.

21. The compound of any one of claims 4 to 20, wherein RL R R, and RB

are i-propyl, benzyl, or (indole-3-yl)methyl.

22.  The compound of any one of claims 4 to 7 and 10 to 20, wherein R®, R’, and
R are phenyl optionally substituted with one or more substituents selected from the

group consisting of alkoxy, alkylthio, and alkyl.

23.  The compound of any one of claims 4 to 20, wherein a configuration of

asymmetric carbon atoms bonding with R', R"”, R!”, and R"® is R configuration.
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24. A pharmaceutical composition containing a compound of any one of claims 4
to 20.

25. A composition for inhibiting metalloproteinase containing a compound of any

one of claims 4 to 20.

26. A composition for inhibiting type IV collagenase containing a compound of

any one of claims 4 to 20.
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