DESCRI PTI ON TI TLE OF THE | NVENTI ON:  N- HYDROXYFORVAM DE DERI VATI VE AND

MEDI CAMENT CONTAI NI NG SAME 5 TECHNI CAL FI ELD [ 0001]

Thepresenti nventi onr el at est oanovel N- hydr oxyf or mam de derivative and
to a nedi cament containing 10 the derivative as an active ingredient.
BACKGROUND ART [ 0002] ADAM (a disintegrin and netall oproteinase) famly is
a 15 nenbrane-associ ated protease having zinc in the catalytic site. ADAMLY7
cl eaves a nenbrane-associated TNF-a (tunor necrosis factor al pha) and
produces a soluble TNF-a, and is therefore referred to also as a TNF-a
~conversion enzyme (TACE). Sol ubl ejplddrarGamses inflammatory cytokine

hyper secretion, cell 20 apoptosis, obstruction of intracellular signal
"transduction, etc., and is to be a factor of bringing about cause and

exacer bat i-onrf arip@USNEESeases, as a result of primary and secondary
tissue danaaes (see Non-Patent Reference 1). T holqgicar condi tion

h t
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rheumatsoid arthritis (RA) as well as system c | upus erythematosus (SLE)
Crohn's di sease, Behcet's disease, nmultiple sclerosis, Sogren' s syndrone,
sepsis, actite N iPectiléh® asthma, atopic dermatitis, psoriasis, etc.

30[ 0003] [0001] ADAML7 (TACE) takes, as a substrate therefor, transformng

growch factor (TGE)-a, heparin- bindlng, GV | Lke, Low h factor (HEEGH)

etc., in additi o Fhe above- mentioned T GF-a 1s highl'y expressed
in sonme huehydangdiogmaande deracttivat eddatt er meglieasedt feomagldngnenbr anes

by th cﬁCf&QQ.&grqﬂg%N%é %Qeggo th@gaﬁ§q%§§i@§£EGF, when t he transnenbrane

form t'hereof is Cl eave y protease on surface of a cell, this rel eases
an EG--1i ke domai n-containing extracellular 5 domain and gives a sol uble
HB- EGF. | tgd Sxdeih tkat the soluble HB-EG- is rel eased from various

ti ssues and cells such as epidernmal cells, cardiocytes, vascul ar
endot hel i al0%¥ s, snooth nuscle cells, nmacrophages, etc., and causes cel

grow h and di ffeyremt iiat koo nd M i@MEBREORY & +biRlse) E0L00P4]s a
Cbnseﬁfently, a conmpound that 1nhibits ADAML7 is considered to be a
proni siShg THEP EPEIESE OGERE I FEC TFER R RS 1N F et 6§ FitSdrderss War i ous

cancers, etgam1 AN st of HEakicous sstudi 88 Hiawey beerndmade ahmits ADAMLY

inhibitors (see 15 Non-Patent References 2 and 3, and Patent References 1
to 17). factor alpha) and produces a soluble TNF-c, and 1s therefore

referred to alsc as a TNF-a conversion enzyme (TACE). Soluble

TNF-&¢ causes inflammatory cytokine hypersecretion, cell
20 apoptosis, obstruction of intracellular signal transduction,

etc., and is to be a factor of bringing about cause and
exacerbation of various diseases, as a result of primary and
secondary tissue damages (see Non-Patent Reference 1). The
pathological condition that TNF-a would participate in is

25 considered to include typically rheumatcid arthritis (RA) as
well as systemic lupus erythematosus (SLE), Crohn’s disease,
Behcet’s disease, multiple sclerosis, Sjogren’s syndrome,
sepsis, acute infection, asthma, atopic dermatitis, psoriasis,
etc.

30 [0003]
ADAMI1T (TACE) takes, as a substrate therefor,
transforming growth factor (TGF}-o, heparin-binding EGF-like
growth factor (HB-EGF), etc., inaddition to the above-mentioned

TNF-o. TGF-¢ 1s highly expressed in scme human cancers, and



As a substrate for ADAMLO, another nenbrane-associ ated protease that
belongs to the ADAMfam |y |i ke ADAML7, there are Notch that participates
i n cancer progression, E-cadherin, epidermal growmh factor (EGF),
erythrobl astic | eukem a viral 20 oncogene honolog 2 (ErbB2), etc., and it
is reported that ADAMLO al so rel eases TNF-a and HB- EGF, conmon to ADAMLY.
Fromthese, it is suggested that ADAMLO woul d al so accel eratingly
participate in progression of pathol ogical condition in disorders such as
cancers, inflammtions and others in which 25 nultiple factors would

conpl exl y iﬂfa%ﬂc&%%& YL eaehaothesrorPatentRefanancey18hdiselieses

anADAMLO i nhi bitor; however, the conpounds disclosed in Patent Ref erence 18
greatly didf eDMHINTERBeONDSEAGSIORTt e Files @RED RYBNET BIPISTIFENAt of t he

struct ur esgdhereehco30i CICHALKON LI ST RATENT -RERRRENGES L0005 Jatent
Ref erence 1: W?2008/ 038841 Pat ent Patent Patent Patent Reference

Ref er ence Fuifer 6Prt2? $%5F efen&EF 21 1kg. dogalnpConignsyRg (RiUsy ¥/ 068474
WD2005/5085237 (W20 41026 7660 buiPad emt-EBef erenee iownVWZ008h3 4231 1e

EB-EGF is released from wvarious tissues and cells such as
epidermal cells, cardiocytes, vascular endothelial cells,
smooth muscle cells, macrophages, etc., and causes cell growth
and differentiation, inflammatory reaction, etc.

10 [0004]

Consequently, a compound that inhibits ADAM17 1is
considered to be a promising therapeutic agent for various
inflammatory disorders, varicus cancers, etc., and heretofore
various studies have been made about ADAM17 inhibitors (see

15 MNon-Patent References 2 and 3, and Patent References 1 to 17).

As a substrate for ADAM10, another membrane-associated
protease that belongs to the ADAM family like ADAM17, there are
Notch that participates in cancer progression, E-cadherin,
epidermal growth factor (EGF), erythroblastic leukemia viral

20 oncogene homolog 2 (ErbB2), etc., and it is reported that ADAMI1O
also releases TNF-a and HB-EGF, common to ADAM17. From these,
it is suggested that ADAM1I0 would alsoc acceleratingly
participate in progression of pathological condition in
disorders such as cancers, inflammations and c¢thers in which

25 multiple factors would complexly interrelate with each other.
Patent Reference 18 discloses an ADAML1O inhibitor; however, the
compcunds disclosed in Patent Reference 18 greatly differ from
the compounds of the present invention in point of the
structures thereof.
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SUMMARY OF THE INVENTION
PROBLEMS THAT THE INVENTION IS TO SOLVE

[00C7]

An object of the present invention is to provide a novel
compound or its salt which has ADAM17 inhibitory activity, for
treating or preventing various disorders in which ADAMI17 is

considered to participate, and to provide a medicament that



Reference 11: W?2007/008037 Patent Reference 12: W?2007/027718 Patent
Ref erence 13: W?2007/084451 Patent Reference 14: W?2007/021803 Patent
Ref er ence 15:
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contains the compound or its salt as an active ingredient

therein.

MEANS FOR SOLVING THE PROBLEMS
[0008]

As a result of assiduous studies that the present
inventors have made for the purpose o¢f solving the
above-mentioned problems, the inventors have found that an
N—hydrdxyformamide derivative havihg a specific structure has
an excellent ADAM17-inhibitory activity, and have completed the
present invention on the basis of this finding.

Specifically, the invention relates to the following:
(l)Z&compéundrepresentedknrthefbllowinggeneralfOrmula(I),
or a salt thereof, or a solvate thereof:

[Chemical Formula 1]

wherein X represents a phenylene group;

Y represents a hydrogen atom, or —(CHz)uR';
m indicates an integer of from 0 to 4;

R represents:

{Chemical Formula 2]

0 Q\fp 3
\NJ’LRZ . \N/S\RZ . Or \N/R -
Ls Ls L

R? represents an optionally-substituted C1-Cé alkyl group, an
optionally-substituted aryl group, or a Cl-Cé alkoxy group;
R’ and R* each independently represent a hydrogen atom, a C1-C6
alkyl group, or R* and R* may form a nitrogen-containing hetero

ring along with the nitrogen atom adjacent thereto;



W2007/ 084415 15 Patent Reference 16: W?2004/006927 Patent Reference 17:
W)2003/ 022801 Patent Reference 18: W?2003/051825 Non-Patent References
[ 0006] 20Non- Pat ent Reference 1: Aggarwall B.B., Puri R K, eds. 1995.
Human Cyt okines: Their Role in D sease and Therapy. Canbridge, Mss, USA:
Bl ackwel I Sci . Non- Pat ent Reference 2: Nelson, F. C et al., Exp.
pin. Invest. Drugs 1999, 8, 383-392

R® represents a hydrogen atom, a Cl-Cé alkyl group or a C1-C¢

alkylsulfonyl group;

Z represents a hydrogen atom or a Cl-Cé alkyl group:;

{(2) The compeund or a salt thereof or a solvate thereof described
5 in the above (1), wherein the compound represented by the

general formula (1) is the following:

N-{2-({4-but-2-ynyloxybenzenesulfonyl)~1-(4-diethylaminometh

ylphenyl)ethyl]-N-hydroxyformamide,

N-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(4-dimethyiaminomet

10 hylphenyl)ethyl]-N-hydroxyformamide,
N-{4=-[2=-(4-but-2-ynyloxybenzenesulfonyl)-1-(formylhydrocxyam
ino)ethyl]lbenzyl}-2-methoxyacetamide,
N-{4~[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(formylhydroxyam
ino)ethyllbenzyl}lmethanesulfonamide,

15 N-{4-[2-(4-but-Z-ynyloxybenzenesulfonyl)-1-(formylhydroxyam
ino)ethyl]lbenzyllbenzamide,
N-[2-{4-but-2-ynyloxybenzenesulfonyl)-1-{4-morpholin-4-ylme
thylphenyl)ethyl]-N-hydroxyformamide,
N-hydroxy-N-[1-(4-morpholin-4-ylmethylphenyl) -2-(4-pent-2-y

20 nyloxybenzenesulfonyl)ethyl]foermamide,

N-[2- (4~but-2-ynyloxybenzenesulfonyl)-1-(4-dimethylaminophe
nyl)ethyll-N-hydroxyformamide,
N-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(3-dimethylaminophe
nyl)ethyl]-N-hydroxyformamide,

25 N-[2-(4-but-2-ynyloxybenzenesulfonyl}-1-(2~dimethylaminophe
nyl)ethyl]-N-hydroxyformamide,
N-[2=-{4-but~2-ynyloxybenzenesulfonyl)-1-(4-piperidin~1l-ylme
thyiphenyl)ethyl] -N-hydroxyformamide,

N-[2- (4~but-2-ynyloxybenzenesulfonyl)-1-(3-piperidin-1-ylme

30 thylphenyl)ethyl]-N-hydroxyformamide,
N—[2—(4—but—2uynyloxybenzenesdlfonyl)—1—(3—morpholin—4—ylmg
thylphenyl}ethyl]-N-hydroxyformamide,
N-[2-{4-but-2-ynyloxybenzenesulfonyl)-1-{4-[{ethylmethylami
no)methyl]phenyl]ethyl}—N—hydroxyforﬁémide,_



25Non- Patent Reference 3: Newton, R Cet al. , J.Med. Chem 1999, 42,

2295- 2314 SUMVARY OF THE | NVENTI ON PROBLEMS THAT THE I NVENTION IS TO SOLVE
30[ 0007] An object of the present invention is to provide a novel
conpound or its salt which has ADAML7 inhibitory activity, for treating or
preventing various disorders in which ADAML7 is considered to participate,
and to provide a nedicanent that contains the conpound or its salt as an
active ingredient therein. MEANS FOR SOLVI NG THE PROBLEMS 5[ 0008] As
a result of assi duous studies that the present inventors have nade for the

pur pose of _(?r ufthg m%gyy%mwe%%%%ﬁph?n@{éhpgféﬂn@q%% 1have found

that an oxy orma erivative having a specific strucfure has 10 an
excel | ent rmmmflﬁ.nhanyb}@tfa:@mkawdr@ﬁafﬁav@mle%w eted the present

i nvention\an Ahe Q%Sbéto,’fz }Ef}lﬂgﬁo}ijﬂ@iz%glesulfonylﬁpﬁclfdﬁ@ﬂh&dr‘bﬂﬁaiﬂnVenti on

relates to the follow ng ound represented by the follow ng
gener al fdrqﬁlle&h(yllﬂbeﬁrzyh} SI&TIFGEW&F‘@&P“SFH fepfPat? thereof: 15[ Cheni cal

Fornmul @ 1]y- {vme[rzel - Kuﬁeﬂﬁﬁﬁﬁm@k%rﬂ@h@éhﬁﬂjenglpﬁp—(%ﬂn@ﬂ&@&&lﬁa&yaﬁ hydr ogen
atom or (CHZ 11R1 m i ndi cat nlnteg% of fromO to 4; 20 R
repr esent siPP EHEHLABERESE hut DY %}en@ﬁfé‘e TppamyPes 11

N-{4-[2-{4-but-2-ynyvloxybenzenesulfonyl)-1-(formylhydroxyam
ino)ethyl]benzyl}-4,N-dimethylbenzenesul fonamide,
N-{4-[2-{4-but-2-ynyloxybenzenesulfonyl)-1-{formylhydroxyam

10 ino)ethyl]lbenzyl}-N-methylsulfonylimethanesulfonamide,
N-{2-(4-but-2-ynylexybenzenesulfonyl)-1-[4-(Z2-dimethylamino
ethyl)phenyl]ethyl}-N-hydroxyformamide,

N-{2- (4-but-2-ynyloxybenzenesulfonyl)-1-[4-(2-morpholin-4-y
lethyl)phenyl]ethyl}-N-hydroxyformamide,

15 N-(2-{4-[2-(4-but-2-ynyloxybenzenesulfonyl}-1-{formylhydrox
yamino)ethyl]phenyl}ethyl)methanesulfonamide,
N-{2-{4-but-2-ynyloxybenzenesulfonyl)-1-[4-{3-dimethylamino
propyl)phenyl]lethyl}-N-hydroxyformamide,

N-{2- (4-but-2-ynyloxybenzenesulfonyl)-1-[4-(3-diethylaminop

20 ropyl)}phenyllethyl}-N-hydroxyformamide,
N-{2-(4-but-2-ynyloxybenzenesulfonyl)-1-[4- (3-morpholin-4-y
lpropyl)phenyl]ethyl}-N-hydroxyformamide,
N-{2-(4-but-2-ynyloxybenzenesulfonyl)-1-[4- (4-morpholin-4-y
lbutyl)phenyl]lethyl}-N-hydroxyformamide,

25 N-{4-[1-(formylhydroxyamino)-2-{4-pent-2-ynyloxybenzenesulf
onyl)ethyl]benzyl}methanesulfonamide, or
N~{4-[1-(formylhydroxyamino) -2~ (4-oct-2-ynylexybenzenesulfo
nyl)ethyl]lbenzyl}lmethanesulfonamide;

(3) A medicament containing, as an active ingredient therein,

30 a compound or a salt thereof or a solvate thereof described in
the above (1) or (2);

(4) The medicament according to the above {(3), which is an ADAML7
inhibitor;

(5) The medicament according to the above (3) or (4), which is



| A RBR5R R2 represents an optionally-substituted C-C6 al kyl group, an
optional |l y-substituted aryl group, or a C-C6 al koxy group; 25 R3 and R4
each independently represent a hydrogen atom a C-C6 al kyl group, or R3
and R4 may forma nitrogen-containing hetero ring along with the nitrogen
atom adj acent thereto; R5 represents a hydrogen atom a 01-06 al kyl group
or a 01-06 al kyl sul fonyl group; Z represents a hydrogen atomor a 01-06
al kyl group; (2) The conpound or a salt thereof or a solvate thereof
described-5 in the above (1), wherein the conmpound represented by the
general f or ng

N-[2-(4- bd%y5ﬁ§ny(%§3'g%%%%ﬁgulfonyl) 1-(4-di et hyl am nonet h

yl phenyl) et fly 1TN-hsdreneindr rigvcdeling to the above {3), which is a

N-[ 2- (4- but = 2- il exyhenzepestl § ooyl e daéAc HorBity P ARt rk0 + 1 s,
hylphenyl)ethyl] N- hydr oxyf or mam de,

N- | 4- [ 2- (4 BREEIES) Ny HBRY beHAEHeSAosHF1) - 9 ¢y FAyareRy amencet’ s

i no) et hyl ]@f@@é’éé -Raeihoxyacetag deso ren s syndrome sepsis, acute

N-14-[ 2- (4- but ynyl oxybenzenesul f on f%f for droxyan1
|no)ethyl]%ﬁﬁﬁﬁﬂqcﬁbtﬁéﬁé@ﬁrfﬁﬁ%m%ﬂéde titis, ps rl 518, of cancer;

N-14-[ 2- (4¢buta ghaﬁyé@éﬁytbﬁﬂﬂeﬂeﬁpbfs@ﬂy&ﬂ -cbrpiro saWL hyigy @oy@Bund or a

i no) et hyl ] be zy ben q N b (1)

N[ 2- (4- bUTZE: BRI ey LT RO LATRTERAT AratyPaPove
thylphenyféﬁthyﬂJ dﬁdhydpbxymatobmgrbally acceptable carrier;

N-hyd I|n | met h 1) -2 (4- -2z o

nyl OX enzgé]esuheg% hylﬁaf %ﬁaordé g]?tyl g %‘h(e%mg%ggd aytl%:oltls,

N-[ 2- (4- but ¥ 2eamid oiypeaze¢m&ﬂhématp£P£1 (4zolimet hyligreRepheBehcet’s

nyl ) et hy1] o]

S e e G e Tl it RO U o A

nyl ) et hy 1] AN asteiragxey facrtmeng: detopgc dermatitis, psoriasis or cancer,

N-[ 2- (4 b%hzcly%h@ﬂ@?ﬂge&@ﬁtﬂls%ﬁhglﬁﬁg -ty @MNQRNE thereot
nyfl et hyl ] - N- hydr oxyf or mam de,

N- [ 2- (4 bURT 22 VARIGeFheRzERRS uPE oRy e -0y thiepabPdrn {1 yPFe(2)

t hyl phenyf | &f higl] » B-tdeexpbongeds @esalt thereof or a solvate thereof

Nh[ﬁ g4 bré%gﬁ%ﬁ¥h§é%$enzenesulfoné 3 p| ££g|£a§h Actuég)of o

thyl pheny

N-[ 2- (4- buphgrzyanémﬂaenzm@@uhshewﬂ) fo(:?: apephohd N-dr vyl PReventing

t hyl phenyf | forna

N 2F e bt T S S She8ul ORGSR CSVRYPRRERG an CZom’ s
no) netdiyl | phesydd et ByhteN-hydriexybor mamlddple sclerosis, Sjogren’s
N-(2-(4-but-2- on benze es Ifo 3- yl I

no) met hyl ] p%e%% nlyét ﬁy?i ?\F hfél‘r #1%%%%‘%01{ aL(sﬁtth arE%th% gg}:matltls,
N-{4-]2- (4p$mmxésymyhnxybeﬁzen550lfonyl) 1- (fornyl hydr oxyam

i no) et hyl ] benzyll - t d

N-{4-{2-(4-but- -yny %ﬁ?@ e?%% rﬁg??gh q?ggcoﬁﬁﬁgpgx§% Tesented
ino)ethyl]b@ﬁbyxﬁﬂnﬂﬁéiﬁyﬁ%éhtéﬁbqu¢@ﬁéﬁﬂﬁéﬂeo or a solvate thereof
N-{4- [2?5(41Qt&to1%ewexb@wbﬁ%t@}%au{$wﬁh Aokt ﬁéml%yé&lvatlve
i no) et hyl ] benzy1l-4, |nethylbenzenesulfonam

N-{ 4- [ 2- (4°buthe- %ﬂﬂﬂqik?ﬁenzenesulfonyl) 1- (f or myl hydr oxyam 10

i no) et hyl | benzyl | - N- net hyl sul f onyl net hanesul f onami de,

N 12-(4-but - %@¥ | ox benzenesulfonﬁ}) 1-[4-(2-di met hyl am no

et hyl ) phemdP TR IS X Ayfdr ORYFUFAe
N-{2-(4-bute@egpyloxybenzenesulfonyl) 1 [ 4-(2-norpholin-4-y

| et hyl) phenyl]ethyll-N-h for

N (2 B Dol bR NS B B it et 195 v Phydisole verton
yam no) et hy4$ phﬁnyélxl:eﬂ_lhylhﬁ mDhHmésmmmne activity as concretely
N-12- (4-bu X, nes n yl a

propy! )phe%yﬁ%ﬁyqo ¥N%,1e %r %}}({ 9 ¥n%ag’e£4hé§eﬂ{1ﬂ?c}e'} ﬂ%ggrdlngly,
N- { 2- (4- butke- Wﬂthxpwbénzgﬂmsdef@ﬁ@ﬂﬁatDW?4O€3thﬁeﬁﬂﬂﬂmﬂnonops useful

as an active ingredient of a preventive and treatment agent for

7



20 ropyl ) phenyl ] et hyl | - N- hydr oxyf or mam de,

N-{ 2- (4- but - 2- ynyl oxybenzenesul fonyl) - 1-[ 4- ( 3- nor phol i n-4-y

| propyl ) phenyl ] et hyl | - N- hydr oxyf or mam de,

N-{2- (4- but - 2- ynyl oxybenzenesul f onyl) - 1- [ 4- (4- nor phol i n-4-y

| butyl ) phenyl ] et hyl | - N- hydr oxyf or mam de, 25

N-{4-[ 1- (fornyl hydr oxyam no) - 2- ( 4- pent - 2- ynyl oxybenzenesul f

onyl ) et hyl ] benzyl ) met hanesul f onam de, or

N-{4-[1- (fornyl hydr oxyam no) - 2- (4-oct - 2- ynyl oxybenzenesul f o

nyl)ethyl ] be éﬂg%hgeﬁsgbmﬂmaeuClpat(aS)LnA medi canent containing, as an

active ingredient therein, 30 a conpound or a salt thereof or a solvate

t her eof dE&ANE FER CARRKENGHOVER Ty BWVEMICN (4) The nedi canent according to
the above (@)ygwhich is an ADAMLY inhi bitor; (5) The nedi canment
according to the above (3) or (4% which is an ADAMLO inhibitor; _ (6) The
medi canent accordi RS t e igey Ehe 3 T N R HoEmamh ey Ent 1 (A Hge T or

treatﬁ%nt-@gﬁahv%ﬁﬁlbﬂeun@b@bdlaéarﬁmtd@ialaystfﬂa<aebuau§t36yunemmbosus
Crohn' s di sease, Behcet s 5 d|$€ﬁ§lg nul ti.pl e sclerosis

syndrone, SEpEIEUTAVG R HES AP PR B 1&%‘?%’&?%4 s‘glf)rs}tgﬁ:l asis, or
cancer; (gdmeaxtpﬂﬂﬁcﬁéfﬁ@ﬁhbdmﬁént@ﬂi}‘ﬂ(@ddl(ﬂicc@xmﬂtplsamgf tthe iconpound;or a sal t

thereof or. a sol vate thereof desc ed._i.n a d a
phar macol difi &A1Yy - 5%%@5}’3%?160%& rll%(? nofdoe% i_p\<£)cgl)¥(f? ?‘o%éraéﬁl n% or
prevent i ngor hpaahf 0¢ dxamphest | §,n slysst drbcrippus ekt mametrdésas, ra@oehn' s
0l o028y ¢ DefiRsls b5 eaRe o] PL G SRIE! 08150 LU B KON OTR., SePS! S,
acut e i'nf ecti on ) dermatiti s, psoriasis or cancer, which
conpri si ngradyd hhat grildg b&i@vaﬁ;nbbﬂrf@r@ﬁran@@@tr i heF ot ingsthe 19Wesl vat e
t her eof de t ) LriRe coopQed or a
sal t there% 1%’%2 E}g? v%’?g%?%}éree%}%é d%gtg%l'?fbglél(l?%]r Fﬁlgilggg\%e@(%) of (2), in the
manuf act urbiwift dhstrgedaceut i cal preparation for treating or preventing
rheumat oi dy@fthritis, systemic lupus erythematosus, Crohn's 20 disease,
- Behcet's d| sease rrul t| pl e scl er 05| s Sj ogren's s ndr one, sepsis, acute

i nf ectlifon, Nastdiary frnani dgebe L8VERTLQMcer: etc. I n
the follow ng d%&fﬂsltpt I&flscrtﬂﬁcmﬁ@@@nd ﬂr@pre§mﬁﬂt@hﬁshe gﬁnertaale forml a

(1) or a salt thereaf or a sol f 2 cIIectlveI erredto
88 R hydr SRR QB S R S B GL | o dit £ o= SRR

| NVENTI ON $66609] ¢ uddiElze noyed:6‘|\|-ah;cdr'@6yf:au4namde ek \ta'altv’eh@fcatﬂb@m nventi on
has an excel |.ent ‘IﬁML? nhi bi t or % J}tn?v] aﬁl— sconcret Irg dgng ed in Test
Exanpl es Ve héf ﬁu‘%l P& ESP na v EThe ROnSdrdiy forian de ‘dérivative
of thed nvesdpentivelyseful as an active ingredient of a pr event| ve and

treatment agent QU cqdi§QLeels Wkl ALMLL AT CLPAL & ddkea c1-co

alkyl group" in rR?, R?®, R*?, R® and Z means a linear or branched

Cl-C6 alkyl group, and its specific examples include a methyl
group, an ethyl group, an n-prepyl group, an isopropyl group,

25 an n-butyl group, an isobutyl group, a tert-butyl group, a
sec-butyl group, an n=-pentyl group, a tert-amyl group, a
3-methylbutyl group, a neopentyl group, an n-hexyl group, etc.

The substituent in the above-mentioned
"optionally-substituted C1-C6 alkyl group"” includes a hydroxyl

30 group, a halogen atom, a cyano group, & nitrc group, a Cl-Cé
alkoxy group, a carboxyl group, a Cl-Cé alkoxycarbonyl group,
etc. At least one or more of these may be substituted in any

and every substitutable position. In case where the compound

has multiple substituents, the substituents may be the same or



MODE FOR CARRYI NG OUT THE | NVENTI ON [ 0010] In the follow ng, the

N- hydr oxyf or mam de derivative of 5 the invention is described in detail.
The description of the constitutive elenents of the invention given

herei nunder is for some typical enbodinments or specific exanples of the

i nvention; however, the invention should not be limted to such enbodi nents
or specific exanples. In this description, the nunerical range 10 expressed
by the wording "a nunber to another nunber" neans the range that falls

bet ween the former nunber indicating the lower Iimt of the range and the
latter nunbefedngdjCathAgniNeJRRshiicikbat Beranf sah@04416d® atom or

N- hydr oxyf ormam.de Derivative of the |nvention First described are
t he substi®uehtEfanenitheagbsvec k@it i oned general formula (1). In the

description of the i sybstituentifeansOk- @6ucantdk "N6mQ14" ceashi n@andhat t he
carbon nunber falls within a range of from1l to 6, and from®6 to 14, 20
respecti vetyoromine atogy_ g8 LPRiAFe #G" of "optional | y-substituted 01-06
al kyl group" in"a-cB3alRéky Racapd Zeakans: alkbRgajrdip hnanched thk 06 al Kyl
group, and jts specific exanples _jnclude a nmethyl grou n et hyl. group, an
n- propyl ¢foth: 1F§§prbiyma§roﬁ%? 25 %h H@BH%§9 q?%ugﬁagn T o%ﬁeyl gr oup,
a tert - butybogt-atgntiansecrbLtyd grioupgranph; pist wWhigheuper aexatlcanyl|

group, a 3-nethylbutyl .group, -a_neo t , - UR,. etc.
Thestbsti t DBFRT Ah RSV Ant 1 aroa T sot penarTor suner s arak oTiBb™s by
group" inckudeshaxhydrowyl 30 grtbupy agrbabegem at-GMOraxTy&TOUGrody, a nitro
group, 0]- Kgxy rQup,..a.c | 49 ol 9ds &l baonyl
group}igtcgsggmﬁéa tg%%ggbraﬁo?eg%?8%%e3e5§§5 Be s%gg?ftﬁfg%%fﬁﬂany and
every substétiuttablaxyposrtbone dar-tadexwhereus harc Srpsuhdl Mas FHAWH pl e

substit uent s, tihe S4Bt LU S MY Renthgu 8888 Rloupdi &f 846Nt aRg Y be

substituted on the sane carbon atom or "on di fferent carbon atons.
"Hal ogen a®ePe medh$ ASEVE6RY neratom e chl ori ne atom a bromi ne atom an

i odine atom 5" 01106 gad KOXY, G-OBRY 1 MBS ke 8h KOXY 101 G8Pch Rhwhiiody 1t he al kyl
noiety is has the sane neaning as that of the above-nentioned "01-06 al kyl
group@5fcﬁD%Wﬁ%ﬁﬁcﬁBgl%Qéﬁﬁi8?Y?%EP%P¥%“ﬁ%ﬁ??oﬁ&ﬁxﬁﬂi?ﬁéh 1BF2brdnched

al koxy gr oppasticdy ag1aceet Aoxyl 9@y, anigthexyngr oWpr aBxampropoxy group,

an 10 i sopropox roup, .an n-but oxy grou an isqgbutoxy group, a

tert - but oxli}eg}???%;b‘?arg’oélé@- but BXY gr oG, agtﬁgﬁ%ﬁ%%@ gr gﬁﬁu 5 t éft - anyl oxy

group, a 3nnaetdyd:but=oopngtloupsow,nespentstoxyogroapbo@nl nglmexyl oxan gr oup,

etc. "01-06 al koxycarbonyl group" ans . Ln i e 15 iety
whbut %2%% bon X f@?g' n%n .lgg%uk0fygéfgbé#1 b%gnc dd G-

excl udi ng ¥Hé"ox onyl thérein s a Ifnear 06
al kyl Zfr oupertneludimgrbboylexarplpe, @ sethoxywardsopenygr appuran an
a0 0 B 5 0 RSSO ey SR S Aoy
F-methylbutoxycarbonyl group, a neopentyloxycarbonyl group,
an n-hexyloxycarbonyl group, etc.
[0012]
25 "Nitrogen—containingring"whichR3andR4formalongwith
the nitrogen atom adjacent thereto includes, for example, a 5-
to 7-membared nitrogen—-containing hetero ring which contains
at least one nitrogen atom in addition te the carbon atom as
the ring-constituting atom and may further contain one or two
30 hetero atoms selected from an oxygen atom, a sulfur atom and
a nitrogen atom. Preferred examples of the
nitrogen-containing hetero ring include a piperidine ring, a
piperazine ring, a morpholine ring, a thicmorpholine ring, a

pyrrolidine ring, an imidazolidine ring, etc.
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20 tert-butoxycarbonyl group, a sec-butoxycarbonyl group, an

n- pent yl oxycarbonyl group, a tert-anyl oxycarbonyl group, a

3- et hyl but oxycar bonyl group, a neopentyl oxycarbonyl group, an

n- hexyl oxycar bonyl group, etc. [0012] 25"N trogen-containing ring" which R3
and R4 formalong with the nitrogen atom adj acent thereto includes, for
exanple, a 5- to 7-nenbered nitrogen-containing hetero ring which contains
at | east one nitrogen atomin addition to the carbon atom as the
ring-constituting atomand may further contain one or two 30 hetero atons
sel ected from e e aosul L1 B oAnRd 3 Akt Logeny.aham sBreferred
exanpl es of the nitrogen-containing hetero ring include a piperidine ring,
a pi per aziKenesng 2ara2 porphot GFebPRnginG PEESABEDRYIG REFLAGT HASYFr ol i di ne
ring, an ifggdazolidine Jdd%n@lifies, for examPi¥l, @ @HRnyOf group, a
"optional ly-substituted aryl group” in R2 means an aromatic carbon ring,

pr ef er abl Wa&’%ﬁlﬁréﬁﬁmﬁl¥€- carbon ring, and includes, for exanple, a
pPenKI 5glr30up, aT@lgphtgadﬂstgPCQ@ﬂtl lem. gﬁl}bﬁ sabgrﬁ&ﬁitﬁntroﬂﬂgthefalr ngaati c ring
of the above-nentioned "optionally-substituted ar roup. .includes a

hydr oxyl GRS “TEAPEGEn S TR 3y AHE 5T bUpCe 4t PogP pUie 4es
trifluoronetfylrogi Do) apidlerehl yreubsatcaiedrobpPG aikyd ggroowp, a 01-06
al koxy group, .a.carboxyl group, a 01-06 10Q.al ko g L. etc. At
east one BEEABHESET HECETRHNP b A T L LR Sy and Cay by

substi t ut alt@igposat idRCol ncasezwhereud he ac orgdunxy lhagramp t i pl €1-C6

substi.t uent the substi S be sgrrg r_di r ent y be
subst it ut e%ﬁf)onx aer%ggﬁel é]g(?%%n ear%yo'm %% hjgena [ Pgr%ﬁtﬁa;%r ggnt%%;@nsng%l nthis,
"hal ogen 1%e atbatitiopl foralyl andehsty subetl Datgel arkyl tgroup®n c2GE- 06

al koxy grwéreagﬁe"c%—% @l KOXYGar bony s @LeuRychay e daes $aume: fRaMNgS as
above. 01506 &l Kyl'sul fonyl group” in R5 nmeans an al k}/ll sul f onyl
group in whichette apkglomeiefsréns £RE wahbe RRHGUasIUtMatReF e the

above- nent ioned, "Q1; 08 -abkyh: OFf 0t caRebHdhPgns f OTneXAalP| ernal ogen
met hanesul fonyl group, an et hanesul f onyl ﬁgr oup, etc. a(}OOl?;‘] In case

wher e tthe @EoOUNdoP ebR it edibsy LthESGerer 4l Pdrid #HAYP has dn Dsymet ri ¢
carbon, ragerates2ng25ndi astereenebsytherentl antal s Baizadtvé ditade opti cal
active forns of the conmpound are all included in the invention. In case
wher e t he BHHPYHR aTag 8 §eonmetric i soner, the (E) formand the (Z) form

t hereof and al sodihesndXtyreilthencofrane” dinl Ri mehndech &hkyheulfeit i on.
30Not specifical) efin the salt. of the compound reptese y the
general fofhufia l(r?/)wg‘ﬁﬁb ggéa‘:‘r‘%}(%]héﬂror%gg uttca I?-ng%e&eggﬁgss%teg} er eof ,

i ncl uditng, of othexappye;naalitgied t"ltlaféi pdkganocobrbe, inaluding t F@n organic

base, salts _w th an_ar i Ld, it [Wale]s [ id,ccsalts with
an am no a%}liacf?p]g?'cgn%fg% gtslil%%‘qwhggég f\séﬂnvﬁkﬂéhaén%?ﬁggggf%%%géset?ncl ude

al kal i nmetaPlobAlts a_nd al kal i ne ear_th nmetal salts su_ch as lithiumsalts,
sodi um sal t's, potAssiumMsalLs ,calGhii sl s JRIRES! Y SAL { Sondi L.

Exanpl es of the salts with 5 an organic base include triethylam ne salts,
pyridi ne s&prmulat hahol dmMie &l tywpdirdRex fRaRPRe sapfgnates and

di cyclphexy! am pe sal tscndibepzvbei hanoham neusabbsicel Gethvanpdas of the
salts wth an organic acid include formates,  acetates, tartrates, naleates,

succi nat es®f [FACtEIBL el R 881 1264 BABY et NOX AV R BOn 10 11 case where

gl ycol at esy pherreeiahes, Mejdharesukl opahes, wic.(EExpspl esidotheéheisal ts

wi th an ingrganic acid incl udeﬁ%%édr ochl oritqlges, Eydr obr%r:iid%sL ghois hat es,
sul f amat estORF ST BRE . A BRMPFLT 8F T R TEASPS AT I 'an 18R RE°4ct™ i ncl ude
gl yci ne satks, igda@niinter.salts, arginine salts, glutamates, aspartates, etc.
15 The compound. r.epresent ed t he.general, for a (1) y f or m of
prodruy’ Exanpl Otofs%?%]dﬁjucgal%’clﬂe e&rree ’hy{hées g?l: ébtfhyt[k{%s%%?g(g%

am noal kyl restesemterd vay veshat gémecal bokyimgreoup( 0f  triiwey cdmpouamdy of t he
g;gregi'yl fgg)%%&aééaticaacl%éta%ceg%ﬁege and befzeabe, datMaliings afod he

example, salts with an inorganic base, salts with an organic

base, salts with an organic acid, salts with an inocrganic acid,

10



20 and the am ne functional group of the conpound of the general formula
(1), etc., to which, however, the invention is not limted. [0014]
Producti on Met hod for N hydroxyformam de Derivative of the 25 Invention
The conpound represented by the above-nentioned general fornmula (1) can be
produced according to various nethods but nmay be efficiently produced
according to the nethod nentioned bel ow. 30Specific exanples of the
"protective group" for use in the production nethod nentioned bel ow i ncl ude
a tert-butyl group, a benzyl group, an o-nethyl benzyl group, a

p-ni L obenzyl. GLOUR. a2 AR HXADElZY] gggﬂgleérb@tml pLobenzuly gnoup, a 2

4-di chl or obenzyl “group, a p-bronbbenzyl p, an allyl group,
t ert - but oxircardsoniy bgﬁ@uplclaldse@iwaéw@%t%brﬂﬁlt@r 8up, ahfpline carth

o-met hyl b%ﬁﬁé@éﬁ@% QQEMlasgf%unasﬁ{g t gg@mxhwxcy&g@xm salts,
group, ap- met hoxy %i oxycar bonyl group, an o-chl orob ecailoxycarbonélgroup ab

2, 4- di chl RIFENTYS BXSFOAPBFIGS L Gt DEDLS 2SS br SHEBEREFI VX FearBoRy W 1gfoup, an
al l'yl 06y Ca P YPangH-OYRs e & rcBdaeb bty b eh Mé'ﬁa}lltsgrpyﬁldﬂle salts,

tert- butyldlphenyIS|IyI roup, a triet I il trimethylsilyl
group, a t¥HiEGHEGIFESPR WSQK%EBOhEXH%f ﬁ%ﬁﬁ% gfﬁ%é;o %giaﬁ{ne

t et rahydr omt@g}yallgémewm@wm@rﬁm i ¥ecgr mmpaieerofexagmaets '
protective groups wth.ethanedjol, (g 6ﬁ%ane |oI acgﬁcg toeth

mer capt opr'&pandi® “EERAMEJFERT of Pt D iRde)] S Ea fﬁﬁfS] 15The
conpound rx&mr@sﬁrst eﬁluabcyntahﬁesgemecaiaté@,r nallatés) mmrbetpsochjﬁé@tefsor

Eé?gﬂh@’si cgﬁ%the rﬁéﬁ?ﬂé@%t%%egh%é%%%h%@hﬂ@oﬁé?@s e%gd %ﬁ&ﬁmﬁes[Chenlcal
of the salts with an inorganic acid include hydrochlorides,
hydrobromides, phosphates, sulfamates, nitrates, etc.
Examples of the salts with an amino acid include glycine salts,
alanine salts, arginine salts, glutamates, aspartates, etc.

15 The compound represented by the general formula (I) may
have a form cf prodrug. Examples of prodrug include methyl
ester, ethyl ester and aminoalkyl ester derivatives at the
carboxyl group ¢f the compound of the general formula (I),
acetate, formate and benzoate derivatives at the hydroxyl group

20 and the amine functional group of the compound of the general
formula (I), etc., to which, however, the invention is not
limited.

[0014]

Production Method for N-hydroxyformamide Derivative of the

25 Invention
The compound represented by the above-menticned general
formula (I) can be produced according to various methods but
may be efficiently produced according to the method mentioned
below.

30 Specific examples of the "protective group" for use in
the production method mentioned below include & tert-butyl
group, a benzyl group, an o—methylbenzyl group, a p-nitrobenzyl
group, a p-methoxybenzyl group, an o-chlorobenzyl group, a

2,4-dichlorcbenzyl group, a p-bromobenzyl group, anallyl group,

11



e (w) Step 2 (I'n the fornulae, X, Y and Z have the same neani ngs as
menti oned above.) [0016] <Step 1> In the step 1, hydroxyl am ne or
its salt is added to the conpound (11) to produce the conpound represented
by the general 5 formula (111). In case where hydroxylamne is a salt

t hereof (hydrochloride, acetate, etc.), the addition reaction is attained
in the presence of an inorgani c base such as potassium carbonate, sodi um
carbonat e, sodi um hydrogen carbonate, sodi um hydroxi de, potassium

hydr oxi de, Iithiun1hydroxide etc. Not 10 specifically defined, the

reaction sgl yepi myfg;%agpﬁém' veBLonot slniibeaniised Q5 &1J,NGWi th the

reacti on, IS pre wat ér etrahydrofuran cycl opentyl nethyl
et her, ace@ﬁ?fﬁttmﬂk@nzj{lomiéﬁékéﬁél WSty 2 SrRetToPer AR PE W XEWPTSO vent

etc. 15Not s i ficakly definadg, _nkeag bebéI%:ﬂjper at yreppy be gener aIIy
fromQo 1%0%§§and t he regé:tl on otxlty%en?s p'tr/ef erably from?2 Egurs to 1 week.

[0017] <St RPN 2T RE*YEBEPON Y he conpound (J99YProbtained in the step 1
is cond_.,ensgp.g_v@ltghltmbleﬂtzgwggbgﬂeomepresent ed bygytdig,gener al forrg.ll a (1v
‘to produce the caonpound regresenied gﬁ eral f or mul é %
i nt er medi a?eblfc?f‘{?)bei%y&ﬁxﬁfﬁ EPPUE |§fﬁoé¥ﬁe&f1a Y BE BBCAY e Lf”%’maa ni xed
aci d anhydt@@-Mﬂﬁ&@fﬁh@l@.ﬁMl 25grc6mp,xech acjedtabhyglwdph@fﬁyjfmmlc aci d
and acetic _acid, etcd%_ g orqphenyl %EQ%E%h %% nh%oaé'd and a
car bodi i mi FE° R ¢l é?&ﬁ'gﬁ 8di iHia&, di i sopropyt car
triisopropylsilyl group, a methoxymethyl group, a
10 tetrahydropyranyl group, carbonyl protective groups (for
example, protective groups with ethanediol, propanediol,
mercaptoethancl, mercaptopropancl, ethanedithiol,
‘propanedithiol, etc.), etc.
[0015]
15 The compound represented by the general formula (I} can
be produced, for example, through the reaction of the following
step 1 and step 2.

[Chemical Formula 3]

Scheme 1:
L L
X X.
I s Ny _MEOR 5 Y
7N 7
Step 1 C O nH
z z el
(m {111
i
o @ o
awv X\Y
oz &%
e _N_ _H
P Z HO \ﬂ/
0

20 Y

(In the formulae, X, Y and Z have the same meanings as mentioned

above.)
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wat er - sol ubl e carbodiim de). For snoothly attaining the reaction,an organic
base such as triethylamne, 30 diisopropylethylamne, pyridine, |utidine,
col l'idine, dinmethylam nopyridine or the Iike nay be made to coexist in the
system Addi ng 1-hydroxybenzotriazol e and/ or 4-di net hyl am nopyridine to
sone of these cases (especially where the reactive internediate is obtained
fromcarbodiimade) could pronote the reaction. Not specifically defined,
the reaction solvent nay be any solvent not significantly interfering with
the reaction, but is preferably chloroform nethylene chloride,

t etrahydrofdy.ay], acetonitrile, 5 cyclopentyl nethyl ether, 1,4-dioxane,

di nmet hyl f or mam'de, di net hyl sul foxide, pyridine, etc. Not specifically
defined, tfEsredetion tenperature may be generally fromO to 10000, and the

reaction time isnpref erably, ffRmckianddehonriss 81t hissaatiep,ta t&HO group
may be added to also to the hydroxyl group 10 of the hgdroxyl am no group,

y y
dependi ng GIFRFECheN EAPTPFBHE MIceC BN et R HITHS EPFASSSTBUt in such
a casejs t hesprodugtrnpy he preeesses Wythoayl ewete alscahehlt nthareaci di c,
basi c or neutral él(;Londi tion to be converted.into %he. i nt endeg%ﬁr oduct ,

compound (13YOERFEICEHER - alFCEHGISt s Trefer ably ABThahdl, T8kt KAnor,
propanol , #icainda awnthlel @rdsaolaseftarmaybegarsied bheresuands whemmsissed, t he

auxi liary solvent is_not specificall ef i e .0_say,
dependi ng %affq%gtﬁr’osp%rjﬁmega%?o%tw é?fgllﬂn ﬂﬁgrf)cs{erﬁecgeﬂsggglrgggf 353061?@% ously
use the carydespdindi, ngel8spiat éptdnexigeoupl tmiwhdiydeastiden ofct hélot
above-nentjo . 1 e Q " t [ reup after
The r duct i B eaey BT sne er B T ot eor actbd. Tho Srardin the
next step =i Bugnhéicantltheinexrfstia afieh tthgt RSGtistep Pay Heéwer and

the interrg%Efgf%bq§wa€eg{r%%ﬂﬁﬁgydggfﬁggg!Ebyéﬁﬂﬂ@%%%h methyl é@M%r,

above- nenti oned conpound _ e produced according to the process of
the step PIFBHepide, ds dmsritraned Beltdwl eteenenitial © FéFREISP 4 Schene 2:

(Vi) Jep, 4

15 Not specifically defined, the reaction temperature may
be generally from 0 to 100°C, and the reaction time is preferably
from 2 hours to 1 week.

[06017]
<Step 2>

20 In the step 2, the compound (III) obtained in the step
1 is condensed with the intermediate represented by the general
formula (IV) tec produce the compound represented by the general
formula (I). The intermediate (IV) is an reactive intermediate
to be obtained from a mixed acid anhydride with formic acid

25 {mixed acid anhydride of formic acid and acetic acid, etc.),
pentafluorophenyl formate, or formic acid and a carbodiimide
(dicyclohexylcarbodiimide, diisopropylcarbodiimide or
water-scluble carbodiimide). For smoothly attaining the
reaction, an organic base such as triethylamine,

30 dilsopropylethylamine, pyridine, lutidine, collidine,
dimethylaminopyridine or the like may be made to coexist in the
system. Adding l-hydroxybenzotriazole and/or
4-dimethylaminopyridine to some of these cases (especially

where the reactive intermediate is obtained from carbodiimide)
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(DQ(DO (In the fornulae, X, Y and Z have the sane neani ngs as above; 5 E
represents a releasing functional group such as a 01-06 al koxy group, a

hal ogen atom an N, O-di et hyl hydr oxyam no group or the |ike; ML represents
Li, 0e012, NaBH3, LiBH3, LiBEt3, KBEt3, LiB[CH(CH3)02H5] 3,

KB[ CH( CH3) 02H5] 3, Al [ CH(CH3) 021-15]2 or the |like; Et represents an ethyl
group.) 10[0019] <Step 3> In the step 3, the conpound represented by
the general fornmula (V) is converted into an anion with a base, and then
reacted with the conpound represented by the general formula 15 (VI) to

produce th M}Meweﬁe ot 1hase hetbg?géfﬁléwlw%ﬂdetdhl Whe

di i sopropy am de Ithium (bistrinmethylsilyflamde, I'ithium

t et r amet hykprperazi gelvsndi umy bidst r RREt rmlsmﬁf | Rt des 1 ot Heanihy

(bi strimet by sidafil-gm.den {hé)ttte\éutlltom UPh SBS gtk bbt Pi M oroform,
tert- butylllthllm etc. 20 One alone or, as the case nay-be, twy or nore of

these may BRMSAN% t heRLsFRgPy or FRETBHITIEIT 2Rot sp%%?’f?@aﬁqjy}edefl ned,
the reactiof-s@batantl nEycig a@yh@fl,e not- &Lgﬁaﬁépaﬂﬁhythﬁiﬁ:ﬁﬁxﬁmm with the

reaction, but is preferably tetr dr of ur an cycl h her

t et r ahydr o‘#HF%Wy]dFE%ﬁWl%%/hé’ryrlgéF\{F (S NeEHAS é& %Eléﬁré?%éﬁﬁ[mxed
sol vent, 5et&.reaction ﬂ%ﬁpéﬁﬁ%ﬁﬂeoﬁayQﬂp%@@b@é@lfﬁﬁkdﬁeog&ﬂ&m@Ptyeﬁan1 100
to 40C and the reaction.tinme i eog rabI ¥ofr9m12tlpbt](,)2 gourfri rl this

step, the compoutdCr )t“rr%gyl%epr uce q d&épBndi n & chem ca

properti essoépt ke Ceionpound rfasd )be wicﬂldeki thowawcert,o T0echudesznb praotd em i n
consi atipn qf t i on [ QQ20], <St >din the
step %%’t h%gcotﬁlpouﬁgd%%%§?ggjb (rgl&g&&}h tﬁ %%eanng%gl |£h?ea%'?ee Wi t h the
conpound rwm@rﬂ@d%ytm@eﬁt@eﬁeml mé oA ls { ‘VIUItI intpiqly edoeect Hersconpound

represent e@»{%{ D82 98088 A . i) A Ji>i)owe1_ifgﬁcro%qtirpansd@l\é@@t ds&:vhen the
conpound ( ‘3 I's sodium borohydride or |ithium borohydrid %ﬁfref erably

met hanol , et maréralicsskopancto Peatarafydest it teh o0 nEperGFamt A et hy|

ether, di CHLREONES hate, chher algem Q1 ddAeir 18 Xbis £or 8816, s mdtanthen the
corrpound (VIIT) is any other than those_two, the reaction solvent is

pr ef erlabl yetearahyBEePaRrahy, SEFcl %bﬁ???lﬁ%%}ﬁﬁplg?ﬁéﬁnayt]%? PERGAT T an,
di ethyl ethes, whert ubetyl tmet hyixiather oltheicr M xesk sepyenticatis, The 25
reaction tenperature may be generally from 100 to 30C and the reaction tine
i s preferabfy'*$om 1 to 12 hours.

Needless to say, depending on the properties of X, Y and

Z, 1L is necessary to previously use the corresponding
20 protective group in the reaction of the above-menticned step
1 and step 2 and to remove the protective group after the reaction.
In case where the group is not protected, the yield in the next
step and further in the next step after that next step may lower
and the intermediate may ke difficult to handle.
25 [0018]
The above-mentioned compound (II) may be produced
according to the process of the step 3 to step 5, as mentioned

below.

14



During or after the reaction of the step 4, the hydroxyl group may be

spont aneously elimnated fromthe formed conpound (1 X) whereby the conpound
may be partly or wholly converted into 30 the conpound (I1). In the case of
partial conversion, the step 5 nay be carried out w thout separating the
converted conpound; and in the case of conplete conversion, the step 5 may
be omtted. [0021] <Step 5> In the step 5, the conpound (IX)
obtained in the step 4 maybe dehydrated to produce the compound (I1) . The
dehydration reaction is attained by a conbi nati on of a hydroxyl group
activator ., .Or I age. The hydroxyl group activator 5 includes
nethanesul?%ﬁ% rbﬁ1 g%?gg}gp?foluenesulfonyl chl ori de, benzenesul f onyl

chl ori de, pehdweehesul fonyl chloride, thionyl chloride, surfuryl chloride,
phosphorus pentachl oride, etc. The organic base includes triethylam ne,

di i sopropyl et gyl am ne, di azaby %undeceqp, 10 di azabi cycl ononene,

pyridi ne, diffret m nopyridi neg |utidip€, idine, etc. Preferred is a
conbi nat i on jof nesyl f onylynchlori dej an eghx#gaine. As ot her
dehydrationJgagentsJ£Merenaybeﬁeﬂhione I N Y

tri phenyl phasphi ne- i 8t hyl az8%pdar boxyl ate, 15° © ©
triphenylphosphinqygiisopropylazocarboxylate,wﬁ)
tri-n-butyl phosphi ne-di et hyl azodi car boxyl at e,
tri-n-butyl phosphi ne-diisoprquylt azoc oxyl ate, etc. The reaction sol vent
may be any one not significanidy imerfering with the reaction, but is
preferably chloroform nethylen O chl oride, tetrahydrofuran, cycl opentyl
met hyl ether, acetonitrile, l;4-dtexdne, dinmethyl fornanide, etc. Not
specifically defined, th eaction tenperature may be generally fromO to
100C, and the_reaction tinme is preferabl 0 1 to 24 hours. 25Needless to

gyj IS, necessary to

e

say, dependi % g he proper hfsirSfon a it
previously use & corLesponeh eq ive™g 0 v reaction of the
above-nenti fined 3 e,ﬁ§(ﬂ6 stepStepid to T enove tdéh protective group after

the reaction. [00229 B0PHe conpound (V)Zmay be produced according to the
step 6 nentioned Qﬁ$omL an

{(In the formulae, X, Y and Z have the same meanings as above;
5 E represents a releasing functional group such as a C1-C6 alkoxy
group, a halogen atom, an N,O0-dimethylhydroxyaminc group or the
like; M' represents Li, CeCl:, NaBH3;, LiBH;, LiBEt;, KBEts,
LiB[CH(CH3)CsHs]a, XB[CH{CH3)CzHs]3, Al[CH{CH3)C;Hs]z or the
iike; Et represents an ethyl group.)
10 [0019]
<Step 3>
In the step 3, the compound represented by the general
formula (V) is converted intec an anion with a base, and then
reacted with the compound represented by the géneral formula
15 (VI) to produce the compound (VII). The base tobe used includes
lithium diisopropylamide, lithium (bistrimethylsilyl)amide,
lithium tetramethylpiperazide, scdium
(bistrimethylsilyl)amide, potassium (bistrimethylsilyl)amide,
n-butyllithium, sec-butyllithium, tert-butyllithium, etc.
20 One alone or, as the case may be, two or more of these may be

used either singly or as combined. Not specifically defined,
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00 (In the fornulae, Z had the sane neani ng as above; J'

r epr esent sahal ogenat om anet hanesul f onyl oxygroup, a 5 p-tol uenesul f onyl oxy
group, a benzenesul fonyl oxy group, a trifluoromethanesul fonyl oxy group or a
hydr oxyl group.) [0023] <Step 6> In the step 6, the conpound represented by
the general 10 formula (X) or its salt is condensed with the conpound
represented by the general fornmula (XI) in the presence of an inorganic
base to produce the conpound (V). Preferred inorganic bases include sodi um
hydr oxi de, potassi um hydroxide, |ithium hydroxi de, sodium carbonate,

pot assi um.Gar bopat.e; 515 LASIWP CaLhoRAt eqngal Gidimear bonalier ghe1yHowever,
when J1 is a hydroxyl group, the hydroxg! group of the conpound represented
by the gerfertr fegiagl a ¢3Gh or tes sEPRCEEOMct | Wated Wt h PFSTEE§EAY and t hen

the resul tihg HRRSYNLHS cpnadensed Wil nihe -epappunst r aprasamted, by the
general formula’ (X)) to produce the conmpound 20( ._As,thg r%%%ent sui tabl e
for acti Va‘%lieﬁélﬂlh%tkl‘%r Bﬁyp—lglﬂwp{nethyl ether, or their mixed s0 nt,

t her emayben@gnt i oneddi et hyl azodi car boxyl at e

(DEAD) - t ri phenyl phosphi ne, di.i sopr opyl _

az0di car boxyl at G581 FORENYYbHURBRIREUES dFhdihyicgRgalty from ~100 to

tri butyl phasphenanene cyanaeihylgsei ¢ riretdndmhospbar anee 25 hours.

butyl I'i t hi um chl or odi phenyl phosphi_n t C cti i e group
W th buty1 T CE CRPbr o SangTBRosh ey % B Se e ot R
2,6-dinethykabhémbeaZQQUﬂnanaﬁstefﬁakiugmpompd-b@ﬁzoqhinbnéKUﬁvﬁhe like is
added ,t0 t@ﬁlsessyé%aeé%obl n in OQbs SREL fi'o(r\‘x.al)kytkgae]%h'ﬂ%gde&'}?rcfcﬁﬁﬁti'oﬂn Sol vent

may beé "any one n gnificantly Tnterfering wth the reaction, but is

pr ef er abl yolwiegar., et hanol, ethanol, tert-butanol, tetrahydrofuran,
cyclopentyl deijhyl ether, acetonitrile, diethyl ether, dinmethyl ether,

di chl orone %ane, 1, 4- di oxane, 2-nethoxyethanol, N, N-di nethyl formam de, or
their m xetf&# vent, etc. Not specifically defined, the reaction

tenperature nmayhe ggpesad) v f o 88mboud20GTBNduAeneaach i kel Ne S
preferably from1l to 24 hours. [0024 The above-nenti oned gonpound

(11) rdy at sb° bESPFERAICEHR htbRIgROTNE I eI T T h &% ST Etep 7 to
step 11, asowentd oned helw. pAdffhenical cdgpsata AlpSeheredd byarhe

general formula (IX). The reaction sclwvent is, when the
compound (VIII) is sodium borchydride or lithium borohydride,
preferably methanol, ethanol, isopropanol, tetrahydrofuran,
20 cyclopentyl methyl ether, dichloromethane, chloroform or their
mixture, etc.; but when the compound (VIII) is any other than
those two, the reaction solvent is preferably tetrahydrofuran,
cyclopentyl methyl ether, tetrahydropyran, diethyl ether,
tert-butyl methyl ether or their mixed solvent, etc. The
25 reaction temperature may be generally from -100 to 30°C and the
reaction time is preferably from 1 to 12 hours.
During or after the reaction of the step 4, the hydroxyl
group may be spontaneocusly eliminated from the formed compound
(IX) whereby the compound may be partly or wholly converted into
30 the compound {II). In the case of partial conversion, the step
5 may be carried out without separating the converted compound;
and in the case of complete conversion, the step Smay be omitted.
[0021]
<Step 5>
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(In the fornulae, X, Y, Z E |e and J1 are the sane as nenti oned

above; and Pl represents a hydroxyl-protective group.) 20 <Step 7>

In the step 7, the conmpound represented by the general forrmula (XII) is
converted into an anion with a base, and then reacted with the conpound
(M) to produce the conmpound (XII1) , like in the step 3. <Step 8> In the
step 8, the conpound represented by the general 5 fornmula (XIIl) is reacted
with the conpound represented by the general formula (VIII1) to produce the
compound (XI'V) , like in the step 4. Needl ess to say, depending on

the properties af, X,and. X, 5' tihs DEGSIRA N 1k9 BheyiQusliy vae 448 4
correspondi ng protecti-ve 10 'group I n the reactlon of the above- nentloned

step 7 andvay bp Bhaddated terpvedudretly 60ERPTHR (loup B @phyde Yiact i on.
<Step 9> reczctiod n1§ k@ctsatl%cp by he csmpaund X9 4 %Wlat(_ﬁd) produce

t he conpound (XV): ke in the step 5. 15In the step the protective
group P1- ?ﬁ%ﬁ“ﬁ§x§béﬁﬁaﬁ@o%%%%n%Quﬁﬁféd f?QﬁnQMﬂ¥qﬁgﬂnﬁaoEBn?ﬁﬁﬁﬁfﬁﬁﬁereby t he
conpourdd nﬁﬁ{aﬂﬁié}saﬁéi;h’ax%swmﬂym @@rwxe;rdee,dmmmért@@mm@u%xmd)e In the
case of partlal conver si_on 10 may _he cg bioﬁb wi t hout

the ste
separ at i ngPEWE IS XFd EBABHURT: é%ﬁPq e OF4 1 et Jgt
conver si onchideisd,epukuigy bRlenidé ecbhoeftrepukOpentachloride t hetsst ep 10,

t he conpound represented by th eneral for a (Xv) d tected

accor di ng f% any ki16WA" ket hod gﬁ%%ndlng CW1{nge%ype o% %%€@% Btecti ve group
P1 t herei ndiidwyelpyl2ihgiaedioeng t he conpound Kdeépresenyetobydddrmegener a
formul.a; (XVl p the s ound. (XVI) is
condengedﬁx%?F?%ﬁ?%éﬁ%é&na repré?éﬁﬁég by thgﬁggﬁéy %Hgggﬁﬂla “or its
salt to 30lprbtiuce thelliohpoundeidd) Preéfkered fhe astepi@nato@ps)et

The Nhydr%yﬁe{m&%ﬁer'cie%wseofame £ VAN khus  produged.accor di ng
to the above-nenti oned nethod, nmay be 1solated and purified as a free
conpound t felredfatiom as FESISALE; there may be mentioned

triphenylphosphine-diethyl azodicarboxylate,
15  triphenylprhesphine-diisopropyl azocarboxylate,
tri-n-butylphosphine-diethyl azodicarboxylate,

tri-n-butylphosphine-diisopropyl &azocarboxylate, etc. The
reaction solvent may be any one not significantly interfering
with the reacticn, but is preferably chloroform, methylene

20 chloride, tetrahydrofuran, cyclopentyl methyl ether,
acetonitrile, 1,4-dioxane, dimethyl formamide, etc. Not
specifically defined, the reaction temperature may be generally
from 0 to 100°C, and the reaction time is preferably from 1 to
24 hours.

25 Needless to say, depending on the properties of X, Y and
%, it 1is necessary to previously use the corresponding
protective group in the reaction of the above-mentioned step
3 to step 5 and to remove the protective group after the reaction.
[0022]

30 The compound (V) may be produced according to the step

& mentioned below.
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its hydrate or its various types of solvates such as an ethanol ate thereof,
or as a polynorphic formthereof. The pharmaceutical |l y-acceptable salt of

t he conpound of the general forrmula (I) can be produced according to
conventional 5 salt-form ng reaction. The isolation and purification nmaybe
attained by chem cal operation of extractive fractionation,

crystallization, various types of fractionation chromatography, etc. An
optical isomer may be obtained as stereochem cally pure isonmer by selecting
suitable starting 10 materials or by optical resolution of racemc

conpounds. [ {00261, 1Use f,1 B Eydr oxyf or mani de Derivative of the Invention
The N-hydroxyformam de derivative of the invention exhibits an excell ent

ADAML7-i nhi bitory activi®y end is useful 15 as therapeutic agents for

vari ous ADAML7-rel at ed di sr s/ngcI udi ng, for exanple, autoinmmune

di seases such as rheumatoid™artfritis fRA gsteoarthritis (OA), systemc
| upus erytﬁ;g&gd?ws,nultipleﬁppe?osis, sdkg;ase, Sj ogren' s syndrone,
etc., and varTous organ—Fﬁ%Faﬁﬁaf?0n3| Eocfated with these; allergic
di sorders such as asthma, &tepbc dernmafitis, ®Basal obstruction, rhinitis,
etc.; inflamugery bowel diseases including Grohn's disease, etc.;
nephritis, hepatitis, central nervous system’i nfl ammuatory di seases; .
dermatitis-rel ated di seases.suc i asi | erad coi dosi s,
etc.; peri 6£ orch%ill ietjl‘_dc"sr,mu?éaredi %\?55%05 eg%agfg‘g%éragér@j a%r%%) E)r%ie()s“gl %%%Sse?&&i abet es,
nyast heni aa gr ake$ogamut eztoriect i ans, néehenssahioomyd,cxgepsig,oup, a

i schema-reperf usi 0 Uk i.a, j LA ti menj ngitis,
congesE?vegc§§H#%%%%%F?ﬁ§é¥X¥F§%§é é,Eﬂgﬁ eX|§$ﬁg?§P léggrg?gngo%;

angi ogenestsi felatant tdiegesdefony hoky | O51UTy SpendyHrergl gpeer-atic
arthritis, ;gggd{-onset Still's disease, Wegener granul omatosis,

pol ynyositis, d%rnatonyositis, sciatic neural gia, conplex regional pain
syndrome, Fa#fRt%on injury, hyperoxic alveolar injury, HV, glaucons,

i diopathic pul nepany ELBF0s] Lndonphopdl ranareHAyspbgstRe J&tdmal

di sease, osteoporosis, renal ischem a, ocardial infarction, cerebpral
strokel ceteprata i $€hefiTa, 1 4F oferbl driepRrTEFesed dfopat e f T BNy

al veol i ti sreyas£dtiidd By fEYVefSidtae Soanivay xahstnucid @resadukt ohyper pnea
syndr one, chronic.obgtructive gulnnna&¥ﬁdisease (Cxﬁﬁa, bronc iti§f vari ous
cancers, alTOGFHH® dinage 5 eVERTTOR, TEnor Hratith et astasT’s ©

i nhi bi ti oninetganid bakes linhy duexfddumen dexdele, viat tiases iofn hhdreox:nvient i on, 10
t hat havi ng, an. AD -inhibitory. actiyi d itionall V] an
ADAMLO- | nnf b LBr) B Tor iy sormrdf L aphin L8, PRLISER) Bt

di sor defr s st ABANDEaBad ADANLG ereboeiat,edttn domeyer( doen dxaml e,

oy 1o BT o e B et e e Tt or ol (e wvent | on
i s adm ni speicad sysred tainwliaofXt 8pilcal 134 tate 8FEL gt ¢d vatproesse ot oral ,

transder mal g tiRRSPRS #les i LRSI FRENRRIG 1 PUIRRALY a @Y RALME SmpdJHd avenous,
subcut aneous O rectal 20 admnistration or the |like. The dosage form can

be suit abl jeREFEREF Ph thCcoreraritle IRFIRL  HE LadrR RFSEREE iths FOmend

including, (for exam eeadabd ehistab1oOehesctswbkingual Habletg, gBdigar coat ed
tabl ets, capsul es,mgi Il's, powders, granules, |iqui mul si ons, creans,

| i qui ds,
oi nt nent s, “1ef§i es’ %usp@ﬁsioﬁ§?t§9gﬁﬁs, 95°E0¥ dr06§93ﬁ5§5?°§%FﬁV%
i nhal ant s, (sEppPESsitipHeeslphBseELhONS, etc. These prepar afii basprmyylbe
produced by _incor oragjgg_%herﬁintf an qici ient, a preservaéiv%é a wetting
agent, an eAUTETHIEY Y ST AT PISRY IPROHIEES I uti on ai dC8F TR 1Y K& The dose
of the N hydilexyfphnemhdeaderi vayanemofhtlwene30 timwenbhiyophosynhdesarsyi t abl y
det er ij .ned._dep i.ng_ol j ect i.ch th onpou i dm ni stered,
t he ag%$n?g?gééiihyéighggﬁggﬁéyE§%%¥%##%%§¥éﬂg’an%t%dr exgﬁpléf§%r1%¥<:ase of
oral adm nastiwtiiorto an adult tpatient, the deseupf the conpounidiof the

active i ngﬁﬁ%fﬁtﬁl%ﬁ%hﬁg%ﬁhﬁﬁgﬁﬁﬁﬂ%@r%,' 35 Qenehalddhpound sucn

as 2,6-dimethyl-1, 4-benzoguinone,

tetrafluoro-1, d-benzoguinone or the like is added to the
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within a range of fromabout 0.1 to 100 ng/ kg, preferably from1l to 40

ng/ kg, and preferably once to three tines a day. The
ADAML7-i nhi bitory activity of the N hydroxyformam de derivative of the
invention is preferably from0.01 nMto 1000 5 nMin terns of the

50% i nhi bitory concentration (1C50) thereof. EXAVMPLES [0028]

Exanpl es and Test Exanpl es are shown bel ow, by which the characteristics of
the invention are described nore concretely. 10 In the foll ow ng Exanpl es,
the material used, its anount and ratio, the details of the handling and

t he procedg¥%t dmy be suitably nodified or changed not overstepping the
spirit and e scope of the invention. Accordingly, the invention should
not be |intatiwelysperidriprdteddoiindte Bamsres i rBidlosed M3y belagw

The 1H NMVR,spectt aishQwi chakow vwerer fmas %ggﬁithu%h@grggélﬁﬁﬁ@,t ashichlsor of orm
(CDC13) or deuterateddi net hyl sul foxide( as the solvent, using

tetranethyP%?f%ﬁﬂ?kﬂmﬁnw%%§ﬁdua|ﬂ%ﬁ@@ﬁ89'staﬁﬁaﬁaoénd USFRG P dr al  net er
ECA400fﬂbdﬁétféﬁ¥hﬁ5}dﬂéh b&yéﬁ%@éntyﬂegaédhpg thegreasarerdnit diateg of t he
chemcal shift, the_. v&E#e IS exBressg 15{ v and tge J val ue of the
“coupl i ng cOhStRnt %@?eﬁy Yl FEDEHbr @vF ?%ﬁ%? PeNmans? STHYIBS, d neans
doubl et, t2rmatisctyddplaelicl, q Nﬁaﬂﬁlm&MHﬁxﬁqrmhmlmeansodoubmedrckmﬂﬁeﬂ m
means nul ti and b me

resolu
spectronet?gif?%gﬁ at 5#1bo§£ardn€n?lﬁﬁ§§ 5P ec ronetf %b%Bﬁ%%Ct%%%d was

JEQL' s JNVGBréhpddOAMROR: v bangkicara ITAssrapecrianek 05C (ehecdhreosem@adrom zation

nmass ctronet sher Scientific's Exacti ve.
30[ 00 £ H@ Igfngﬁ?rggly g§§ﬁt 2- ynf?igﬁienzenesulfonyl) -1-
(4-diehtylaﬁ@h©heth yl phenyl) ethyl] -N hydroxyformam de (I1-1) [ Chem cal
Formul a 7] Ja?he ébﬁ% rﬁeaf%r%/ c%mrg%h%n@wi fwlaqgezsaepﬁaedaed

2.88 g (15. 9 4- et hyl sul f onyl phenol was ad to and di ssolved in
a d|nethyl§@¥¢%9ﬁcﬁ?%uﬂQﬂ9téﬁn(3© i85 %ﬁl%PWEP%;SGfB § ﬁﬁDFFQBfllf as
1- br ono- 2- Ut yN&hepflthen 2. 64 g (19.1 nmmol ) of potassium carbonate was
added thereto. After stirred_for 6 hours, brine was added thereto and
extracted Wesnkthy ForE@at &1 The organic | ayer was washed with brine, and
dried 10 oyekremnhydrous magnesi um sul fate. 3.39 g (15.11 mmol) of
1- but - 2- ynyl oxy- 4- met hanesul f onyl benzene (V-1) was obtained as a
roughl y-purified product Xyield 95% . Its physical properties are shown
bel ow.” M5B (FAB) miz: 225 (NiH)+

P

. o
1 @ i \O\
D >
SZCHS s rmrE————-. S hd

&% Step 7 d% &
1 Fl 0 P1_,O\©\
H-—W Dehydration
Wi \Q X. m.?'..,,_.....,. S/‘\\\/X y
S 2 Y Steps G"’ %
Step 8 o0
X1Y)
HO-__A
— X. /\/
Step 10 //S\\/-\/ J/ \\
o 0c SMp11 7
(xvD (a9

(In the formulae, X, Y, Z, E, M' and J' are the same as mentioned
above; and P' represents a hydroxyl-protective group.)
20 <Step 7>
In the step 7, the compound represented by the general

formula (XII) is converted into an anion with a base, and then
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151H NMR(CDC13): 67.88 (2H, m), 7.10 (2H, m, 4.73 (2H, nm), 3.04 (3H, s),
1.87 (3H, t, J = 2.3 Hz). [0030] (1-2):tert-Butyl
{4-[2-(4-but-2-ynyl oxybenzenesul f onyl ) acetyl ] benzyl | carbama 20te (VII-1)
In an argon atnosphere at -78C, 3.65 nL (7.29 mml) of a

hexane- hept ane- et hyl benzene solution of 2.0 MIlithiumdiisopropylam de was
added to a tetrahydrofuran (70 nL) solution of 1.36 g (6.08 mmvl) of the
conmpound (V-1) obtained 25 in the above (1-1), stirred for 30 m nutes, and
then 12.16 niL (12.16 nmol) of a tetrahydrofuran solution of 1.0 MIithium

hexanet hy'ﬁé%qe%?w?ha&% Potlbofiq Aol LA %%gr% 30kHbLRY @61 g (6.08

nmol ) of tert xycar bon nonet h benzoat ewereadde
thereto. Afitky igtivheedtap 378C for 5 mi nut es, this was gradually heated up
to room temperatyyre, and stirred for 1 hour. After brine was added thereto,
" this was extracted wth ethyl acetate, and the organic |ayer was washed
with brine. AftdP 5helrs &P dvethgnRyUPOWRT RARTESCIESUPY At IMETSSI vent was

evapor at edr away LNdet Ty %@E@Qc@é@%lﬁhethép%btnbbﬁﬂd%p&léde&%e@%y Gakum
chr omat ogr aphy ((hexane/ eth acetate = 2/1-4 VB% this ??ve 2.02 g (4.41

mol ) of tEFRISHRd FPrRus2 WI'EI)(‘C& BIRIES FPF oxYBEHTENE ST n]y%k% hcetyl ]
benzyl carﬂ%mstje@ t2e (MI-1) as a colorless nolten car arrel -li ke substance
(yield 72% . sic RrOp ties are sh qun bel ow, B 480
(M:Na) . 1H NWR ?‘éﬁgé a*z? 7393 {*%e ymicgon i §r§pﬁ5?le% é Wm 7.40
(2H, br d,1t]i38né_’cdﬂ¥s)ary7t67pr(e27|ﬂouﬁ)].y lﬂséﬂhé&@rn@sp@ﬂad—iﬁglﬂcﬁﬁ,ct&)\re 4. 39
(2H, , 1.87 (3H, J=_2 5 1-3):d ert-Butyl [4-
[ 2- (Qobutq]fu ny no%b%eﬁezae%telsou fontgﬁ)e Zﬁéﬁycfnets)%(tlec% %%13% é Qﬂ car egmate

(I X-1) 204 HC ti6temgvediid mw)te)cim‘ves@iloum bélt@hyblm dleec”wé;slcadded to a
nmet hanol (24 )gssol ution of 2.02 g (4.41 mml) of the conpound (VII-1)

obt ai ned i n the above (1-2). After stirred for 2 hours and 30 ninutes,
bri ne and aqueods e grapéd Bmrornganefl GrVdel soPhyf bRt e e RdFeEet her et o.

Met hanol V\@%%@%u@heqxﬁ ayaye undernd eduyced pressure, then the residue
was extracted w th ethg acetate, and the organic |ayer was washed with
g

brine,1%nd driedPovks SERRYdrEtsP ARk (I Seir? & @ayﬁ%sgwmo%

evapor at edré}{{@sb’edﬂﬂ%fn t@@ug@ﬁnem RSHPEaNHOwk ¥ 2 10k goﬁlﬂ@éﬂd M) Joeof
tert-butyl 30 (4- - (4-but-2-yny| oxybenzenesul f on

- 1- hydroxyl%%w Béﬁfﬁ?l VERvETEed ¥ise e cgglpaum%u&j%nw -put? FP8F3EFor phous
solid substancetiyietén9999ior t snphysécalo propes tdes iareoshont Heeltow.

separating the converted compound; and in the case of complete
20 conversion, the step 10 may be omitted.
<Step 10>
In the step 10, the compound represented by the general
formula (XV) is deprotected according to any known method
dependingonthetypeoftheprotectivegroupPltherein,thereby
25 producing the compound represented by the general formula
(XVI).
<Step 11>
In the step 11, the compound (XVI) is condensed with the
compound represented by the general formula (X} or its salt to
30 produce the compound (II), like in the step €.
[0025]
The N-hydroxyformamide derivative of the invention, thus
produced according to the above-mentioned method, may be

isolated andpurified as a free compound thereof, or as its salt,
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M5 (FAB) mz: 482 (M+Na)+. [0032] (1-4):tert-Butyl { 4- [2-
4- but - 27ynyl oxybenzenesul fonyl ) vinyl]benzyl carbamat e (Il-la) 5At 0C,
0.7 nL (8.8 nmol) of nethanesul fonyl chloride was added to a

di chl oronet hane (45 nmL) solution of 2.04 g (4.41 nmmol) of the conpound
(I'X-1) obtained in the above (1-3) and 3.1 nL (22.1 mmol ) of triethylam ne.
After stirred for 3 hours and 30 m nutes, brine was added thereto, and
extracted with 10 chl oroform The organic | ayer was washed with brine, and
dri ed over anhydrous nagnesium sul fate. The sol vent was evaporated away
under reduced presSU €, andst he 1 egkdugjuas &Jrééiaoté%v §t!1éﬂ cgsggh colum
chr omat ogr aphy 7 chl orof or n1 et hyl acetate = 3/1) to give 77 g 4, 00 nmol )
of tert-builantgafeqthpgeof. pit ap- wypéw%ﬁa%%egwmﬂw)e

benzyl | carhaimda@ulhbak 8)- A8c &Gl 1Qr L £56 c@MNDEGYSO SR bl chyi In@r91° o
physi cal properties_are %homﬁﬁﬁelow 1H NVR (CDC13); 8 BYQﬁEH g J =
Hz), 7.61 {CRUE JTE 1%z Pe 7PASOpoRE Reaprsiipg)  te W?‘?ﬁtl&“a .2
HZ) , (510 Mtz—lﬁordm_n@j—r&atﬂ'@j) '@hgzle(dﬂ}d.tl@n did :kﬁlrl:ﬂZf)J_ca‘&a_SB n(a]yHberT') , j 7%

Eg_l'?- (ftﬁﬁl %Hy SQ%IBJESQ n%%ﬁrgtdt?ﬁ) iXi} ?Ff%ﬁtﬁ%%o%ﬂ%é@%?mn,

hydrochlordﬁksddullhbﬁlon, WirGs 2 nmtyekss Nthydrocfﬂanﬂxbmmﬂldhdioxane
was added t (5,.n) soI |on o] 0 f

conpound (ﬁqrqmégegﬁFglﬁédeFﬁ t Eove %112%%éggﬁﬁ& g@ ogﬁ%ékﬁgnu

heat ed up dteraanctenpel at pwes Eﬂﬂh&ﬂ|bwre@lbgt12qhemdﬁablﬁ)sﬁagtsogvent was
evapon gt ed, g% HUdEr LEAUGEA.Pf GasHIG {10 c20a0kn 0 It was added
thereto an e solven S again evaporate away under ‘re uced pressure
to give 4- [QO%QD -2- (4-but-2-ynyl oxybenzenesul fonyl) vinyl] benzyl am ne
hydrochl oride {d t\rlﬂghrai ﬁoﬁgéﬁct@%%ﬁqﬁaltqvel 5% Qmsm@éntlmnopertl es are
shown bel cve® 1t VR (B 38 d, Hz), 7.78 (2H, d, J -
8.2 Hz), 7.52 (?He —hydr@xzfﬂfylamtdeo erZPiva&lve Cef 7tP|2) inyegEiopH
4.05 (2H, d0nipk 832k AceM enb[OR2AD (t.%h@)ltory activity and is useful

4-1(E)-2-(4-But-2-ynyl nzen | f onyl n n hyl am n
E I [(835 ags ttyetrape%t{coég’%%téef%%u Va(]::)‘lgu)SVI XMl?berez edc{ ec%lso%daers €

ts
8.7

including, for example, autoimmune diseases such as rheumatoid

arthritis (RAY, ostecarthritis {CA), systemic lupus
erythematosus, multiple sclerosis, Behcet’s disease,
Sjogren’s syndrome, etc., and various organ inflammations

20 associated with these; allergic disorders such as asthma,
atopic dermatitis, nasal obstruction, rhinitis, etc.;
inflammatory bowel diseases including Crohn’s disease, etc.;
nephritis, hepatitis, central nervous system inflammatcry
diseases; dermatitis-related diseases such as psoriasis,

25 sclercderma, sarcoidosis, etc.; pericodontitis, cardiovascular
disorders, arteriosclerosis, diabetes, myasthenia gravis,

acute infections, fever, anemia, sepsis, ischemia-reperfusion

injury, malaria, mycobacterial infecticn, meningitis,
congestive cardiac failure, fikrosis, cachexia, graft
30 rejection, angiogenesis-related disorders, ankylosing

spondylitis, psoriatic arthritis, adult-onset Still's disease,
Wegener granulomatosis, polymyositis, dermatomyositis,
sciatic neuralgia, complex regional pain syndrome, radiation

injury, hyperoxic alveclar injury, HIV, glauccoma, idiopathic
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At 0C, 1 nL of acetal dehyde, 212 ng (1.00 mmol ) of sodium 10

triacet oxyhydroborate and 3 drops of acetic acid were added to a net hanol
(6 nm.) solution of the conpound (Il-1b) obtained in the above (1-5), and
then stirred at roomtenperature for 1 hour and 30 m nutes. After brine and
sat urated aqueous sodi um bi carbonate sol ution were added thereto, and the
sol vent was 15 evaporated away under reduced pressure. This was extracted
with chloroform the organic |layer was washed with brine and dried over
anhydr ous magnesi um sul fate. The sol vent was evaporated away under reduced
pressure, &Qﬂn e e%'l@':}%s‘ﬂ’és p]!:'fézﬁék‘?é’p@)fao?fa'r‘ycadggblgﬁé'm I_CJH’l t ography
20( chl or of or mf met hanol = 20/1 -> 10/ 1 give ny 8 mmol) of
{4-[ (E) - 2-¢4s e, 20%?@16&%%1@2@[6@%1fWeWﬁmy‘l‘li%‘eﬁﬂFﬂHalldJr alfﬁiqla?ﬁrne
(11-1c) asca-aate yaldoweamorphoyss 50l 1 SEHdWe , St gpsmytel Shd2Witild,s

physi cal properties are shown bel ow. 25M5 ( FAB) mz: 398 (MtH) +. [ 0035]
(1-7): N [2HRBRED- FAPFERYBEnz2hEsUH oy 1) st(:HlaFé?hyI%?ﬁ‘?ﬁﬁfﬁlﬁ

yl phenyd ) edmwhd hy dsssorardine, (| Laldul); 3Q§Q%:biyfdaﬁoxyﬂ/@cﬂﬁt<ﬁ@,sol¢ﬁﬂd3ﬂd3 m.)
was added to a tetrahydrofuran ( Iéj o)n ﬁ%l SrPTrTg&(O 27 mml) of the
conpound (P24 optaiM Cir}‘?ﬁyhe ELCERSS rand” ¥t ratVF oSS

t enper at ureade#r25 hduwkgrathe deacdd orplsaojaﬂm@m wasugvaposatwth under

reduced pressure and lhhﬁn vat er_was added thereto and extracted with

chl or of or M The Ort ganl o été? a3 Washed with bri ne, dried over anhydrous

magne5| um sul f atog, taadeﬁmben@rfaimdtmdaederEdmmch p>Ife$bariarlve92ti93rrrg (0. 22

4-but - 2 I 4- oneth 5
yI phenyf I 2‘% t[Z]kﬁl{é/dlrr%: Efam ne 1%ﬁ%%%%§&§§90%18g|¥#e aEsm% aa?%{%*%m\g]
anor phous kot iy (@meﬂé%l%mmkslml@catl‘m%em|I@@rar esshewnabeldow. 10

[0036] (1- @Qergﬁedé%c %%e%%to%'ﬁﬁ%b?ﬁ¥pgn%ﬁﬂgﬁuAﬁ§MWd)ané—ADAMlO are
(4-diethyl am nonmeth y hen% ethyl] -N-hydroxyformam de él -1) 151 nlL of
(23

formc aci Jaelfea%ectbw@amafl SKRBRAL O, T O8F HEEErE Hthydr 1 B Rt Ydr opwi se

added t her gf o&y.and- Stduched sf ohe30a b Mutes- 1. Riepake, f, form ¢ aci d/ acetic
acid m xed acid anhydride solution. At 0C, 0.6 ml of the formc acid/acetic

aci d mMixed 3¢ d anhydri de sol ution prepared previously was added to a 20

t et rahydr of ur an 163 Mhya@bayf@m&ﬁlﬁ dayiRt2¥emael hef itheneipound
(I'11-1) obtained in the apov and. stirred at roomtenperature for 4
hours. The? TSR §¥%’f%m3v6éasl oﬁée‘fﬁ’%‘%ae]dlyuﬁﬁsi’r%%ctéjd e85, and
then azeotsppethw tdranekeemnel , Theandtasaied widnyg teubltahcepwasomissol ved i n-

2 nL of 25 Chhl oroformand %0 nL_of net hanqac,u and stl rred for 12 h(iurs The

sol ution W EEHEEYr at ed™RAET P edUced Pressire and the resuiticng oily

subst &ice avdsinisswlibied pn thd oridfeor nTaaddnead e aﬂqrzedaw bd zattakated
2ﬂf§‘r’gfsof°9ét’{lee@ée&xﬂ honat 8,50l utian added 1hereto o Aldfle exiL ARG W th

for example, tablets,troches sublingual tablets, sugar coated

tablets, capsules, pills, powders, granules, ligquids,

emulsions, creams, ointments, jellies, suspensions, syrups,

25 eye drops, nasal sprays, inhalants, suppositories, injections,

etc. These preparations may be produced by incorporating

thereinto an excipient, a preservative, a wetting agent, an
emulsifier, a stabilizer, a dissolution aid or the like,.

The dose of the W-hydroxyformamide derivative of the

30 invention may be suitably determined depending on the subject

to which the compound is administered, the administration route,

the symptom, etc., and for example, 1in a case of oral

administration to an adult patient, the dose of the compound

of the active ingredient to be administered thereto is generally
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30 was washed with brine and dried over anhydrous magnesi um sul fate.
Purifying by mddl e-pressure silica gel colum chronmat ography

(chl or of or M nmet hanol = 95/5 -* 75/25) gave 53.9 ng (0.11 mol) of"

N-[ 2- (4- but - 2- ynyl oxybenzenesul f ony1l) - 1- (4-di et hyl am nomet h

yl phenyl ) et hyl] - N- hydr oxyformam de (1-1) as a pale yell ow

anor phoussol i d(yi el d52% . bel ow. MS(FAB) N1 z: 459( MtH) +.

| t sphysi cal propertiesareshowmn 5 11-1-NWR (CDC13): 58.32(0.6H, s),8.10
(0.4H,s),7.80-7.86 (2H, m,7.21-7.30(4H, m, 7.06-7.14 (2H, m,5.65(0. 6H,

m, 5.36 (0.4 g>r§h5%“§@4fpéﬁ)abd%t2@.1 to 100 mg/kg, preferably from

1 to 40 mg/kg, and preferably once to three times a day.

The ADAM17-inhibitory activity of the N-hydroxyformamide
derivative of the inventicn is preferably from 0.01 nM to 1000

5 nM in terms of the 50%-inhibitory concentration (ICsy) thereof.
EXAMPLES
[0028]

Examples and Test Examples are shown below, by which the

characteristics of the invention are described meore concretely.
10 In the following Examples, the material used, its amount and

ratio, the details of the handling and the procedure may be

suitably modified or changed not overstepping the spirit and

the scope of the inventicn. Accordingly, the invention should

not be limitatively interpreted by the FExamples mentioned
15 below.

The H-NMR spectra shown below were measured, using
deuterated chloroform (CDCls) or deuterated dimethylsulfoxide
{DM30-dg) as the solvent, using tetramethylsilane {TM3) as the
internal standard and using a spectral meter ECA400 Model (400

20 MHz, by JEOL). Regarding the measurement data of the chemical
shift, the 8§ value is expressed by ppm, and the J value of the
coupling constant is by Hz. Of the abbreviations, s means
singlet, d means doublet, t means triplet, q means quartet, dd
means doublet doublet, m means multiplet, and br means brocad.

25 For low-rescolutiocon mass spectrometry (fast atom bombardment
mass spectrometry, FAB-MS), used was JEOL's JMS—-HX-110A Model;
and for mass spectrometry (electrospray ionization mass
spectrometry, ESI-MS), used was Thermofisher Scientific's
Exactive.

30 [0029]

Example 1
N—[2—(4—But—2—ynyloxybenzenesulfohyl)—1—(4—diehtylaminometh
ylphenyl)ethyl]-N-hydroxyformamide (I-1)
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(0. 4H, m)
1. 87(3H,

10

15

20

25

br

4.05(0.6H br t, J = 13 Hz),3.48-3.57 (3H,m, 2. 46(4H, m,
s), 0.99(6H m. 10 [ 0037]

[Chemical Formula 7]

A 0@ N
~ T T
Ho Nyt

s
(I-1)

(1-1): 1-But-2-ynyloxy—4-methanesulfenylbenzene (V-1)

2.88 g {(15.9 mmol) of 4-methylsulfonylphenol was added
to and dissolved in a dimethylsulfoxide solution {30mL) of 2.12
g {15.9 mmol) of l-bromo-2-butyne, and then 2.64 g (19.1 mmol)
of potassium carbonate was added theretoc. After stirred for
¢ hours, brine was added thereto and extracted with ethyl
acetate. The organic layer was washed with brine, and dried
over anhydrous magnesium sulfate. 3.39 g (15.11 mmol) cof
l-but-2-ynyloxy—~4-methanesulfonylbenzene (V-1) was obtained
as a roughly-purified product (yield 95%). Its physical
properties are shown below.
MS (FAB) m/z: 225 (M+H)".
'Y-NMR (CDCls): & 7.88 (2H, m), 7.10 (24, m), 4.73 {2H, m), 3.04
(3H, s), 1.87 (3H, t, J= 2.3 Hz).
[0030]
(1-2): tert-Butyl
{4-[2~({4-but-2-ynyloxybenzenesulfonyl)acetyllbenzyl}carbama
te (VII-1)

In an argon atmosphere at -78°C, 3.65 mL (7.29 mmol) of
a hexane-heptane-ethylbenzene solution of 2.0 M lithium
diiscpropylamide was added to a tetrahydrofuran (70 mL)
solution of 1.36 g (6.08 mmol) of the compound (V-1) obtained
in the above (1-1), stirred for 30 minutes, and then 12.16 mL
(12.16 mmel) of a tetrahydrofuran solution cf 1.0 M lithium
hexamethyldisilazide and 5 mL of a tetrahydrofuran solution of
1.61 of (6.08 mmol ) of methyl

4- (tert-butoxycarbonylaminomethyl)benzoate were added

24



Exanmpl e 2 N-[2-(4-But-2-ynyl oxybenzenesul fonyl) - 1- (4-di net hyl am nonet

hyl phenyl ) et hyl ] - N- hydroxyformam de (1-2) [Chem cal Formula 8] (1-2) 15

According to the sane operation as in Exanple 1, the above-nentioned

compound (1-2) was obtained. M5 (FAB) mz : 431 (M+H) +.

1H NMR (CDC13): 58.28 (0.6H, s), 8.14 (0.4H, s), 7.79-7.91 (2H, 20m,

7.04-7.32 (6H, m, 5.69 (0.6H m, 5.35 (0.4H, m, 4.74 (2H, br s), 4.18"

(0.4H, m, 4.07 (0.6H m, 3.47 (1H, M, 3.33 (2H, n), 2.11 (6H s), 1.87

(3H, s). [0038] Exanple 3 25

N 14-[ 2- (4- s.2-yny. epzepesyl £ pony

i no) et hyl I%%]gz%/tzlol'- Z-Aﬁ%}%%%X%CGt am %g (I% em cal Fornmula 9] [0039]

(3-1): 5 Nazduglly hesgrd UR-ByPo FEBR2EAEEER £ 6AFISNATHEC L e APHF-2- net

hoxyacet ani fg-f IHri3) was adddd THRERLEMBE! AUl L ex@rdciba(di 85 qumh) of

met hoxyacetyl chloride was dropw se added to a ri.dine solutiaon &5 m.) of

283 g (0. F& ) 20 the b d-2FE- FBY %ﬁ%%)%éﬁtihnbfﬁaeio Afte

above- rentdened bxapplshl debub) .maAfdeern vl daystata,i nenhavasocaddad ther et o,

extracted with eag%ﬂ acetatek agp m%shed wi th bﬁin%? ggés vas dried over

anhydr ous TEYHEEA R SURY JH6ST CREVSEHVENT WES * eviapor atsu ardy T GREE™ r educed

pressure, @htudhenteshtor Was, phekdhectdnyishitécacgel 2 columiichriomat ogr aphy
gave 2.02 g (4.41 mmol) of tert-butyl

Eiéf%%%gyhﬂxgEgéya%his wWas

{4~[2-(4-but-2-ynyloxybenzenesulfonyl)acetyl]lbenzyl}carbama

10 te (VII-1) as a colorless molten caramel-like substance (yield
72%). Its physical properties are shown below.

MS (FAB) m/z: 480 (M+Na)*. '
'H-NMR (CDCls): & 7.93 (2H, br &, J = 8.2 Hz), 7.81 (2H, m),
7.40 (2H, br d, J= 8.2 Hz), 7.07 (2H, m), 4.72 (2H, m), 4.70

15 (2H, s), 4.39 (2H, m), 1.87 (3H, t, J= 2.3 Ez), 1.57 (9H, s).
[0031]

(1-3): tert-Butyl
{4=-[2=-{4-but-2-ynyloxybenzenesulfonyl)-1-hydroxyethyl]lbenzy
l}carbamate (IX-1}

20 AL 0°C, 167 mg (4.41 mmol) of sodium borohydride was added
to a methancl (50 mL} sclution of 2.02 g (4.41 mmol) of the
compound (VII-1) obtained in the above (1-2). After stirred
for 2 hours and 30 minutes, brine and agqueous saturated ammonium
chloride scolution were added thereto. Methanol was evaporated

25 away under reduced pressure, then the residue was extracted with
ethyl acetate, and the crganic layer was washed with brine, and
dried over anhydrous magnesium sulfate. The sclvent was
evaporated away under reduced pressure to give 2.04 g (4.41
mmol) of tert-butyl

30 {4-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-hydroxyethyl]lbenzy

llcarbamate (IX-1), as a roughly-purified amcrphous solid
substance (yield 99%). Its physical properties are shown
below.

MS (FAB) m/z: 482 (M+Na)™.
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15 (chl orof ormf net hanol = 20/1 -* 10/1) to give 296 ng (0.71 mmol) of the
conpound (11-3) as a pale yellow solid (yield 94% . Its physical properties
are shown below. Ms (FAB) mz: 414 (M+H)+. [0040] 20(3-2): N-{4- [2-
(4-But - 2- ynyl oxybenzenesul fonyl) -1- (fornyl hydroxyamino) ethyl] benzyl

- 2- met hoxyacet am de (I-3) ‘ According to the sane process as in the
above-nentioned Exanple 1 (1-7 and 1-8) but using the conpound (11-3)
obtained 25 in the above (3-1),

N-14-[ 2- (4-but - 2- ynyloxybenzenesulfonyl) 1- (fornyl hydr oxyam

i no) et hyl ] pgnzyl} - 2- met hoxyacetam de (1-3) was obtained. Its physical
properties are shown below. 1H NMR (00013): 88.32 (0.6H, s), 8.09 (0.4H,
s), 7.77-7B8&)(2H, n), 7.20-7.31 (4H, n), 7.06-7.16 (2H FHL-BIS5L(0. 6H,

m, 5.37 4 oud-35 « oncbi3Foh 4T vER s |
00”107 SH B 10,555 (87 b a) 390 (1 3 b9 3 48 S(ir M)

3.40 (3H, %r TSS‘ aﬂ 87 (3H, br s). [0041] Exanple 4
N-14-[ 2- (4- But - 2rymed, oxybenz emes whbonyds métﬁéﬂémimq;p&mmlde was

i no) et hyl ] benzyl | me sulf anlde 0 m For 10 00 N
Accor di ng ?{ﬁ‘%ﬁo§ﬁ%ﬁz é?ﬁ? ﬁnﬁs H%P%b% i Oéggé)c% 0u2 1 4) was
obt ai ned. M tHRABpmpbznd @AKE1( I\/bbl):a-lneEXaJmftEeSabdim (15 31 HahiVR (1cma:13)
88'42(0'6F%2§)I mmol) of triethylamine. After stirred for 3 hours and
30 minutes, brine was added thereto, and extracted with
10 chloroform. The organic layer was washed with brine, and dried
over anhydrous magnesium sulfate. The solvent was evaporated
away under reduced pressure, and the residue was purified by
silica gel column chromatography (chloroform/ethyl acetate =
3/1) to give 1.77 g (4.00 mmol) of tert-butyl
15 {4-[2~ (4-but-2-ynyloxybenzenesulfonyl)vinyl]benzyllcarbamat
e (II-la) as a colorless amorphous solid (yield 91%). Its
physical properties are shown below.
ly-NMR (CDCls): & 7.87 (2H, &, J= 8.7 Hz), 7.61 (1H, 4, J =
15 Hz), 7.43 (2H, J= 8.2 Hz), 7.3C (2H, d, J = 8.2 Hz), 7.10
20 (24, d, J=§.7 Hz), ©.82 (14, d, J= 15 Hz), 4.88 (1H, m), 4.71
(2H, m), 4.33 (2H, m), 1.86 (3", m), 1.45 (9H, s).
[0033]
(1-5):
4-[{E)=~2-(4-But-2-ynyloxybenzenesulfonyl)vinyl]benzylamine
25 hydrochleride (II-1b)

At 0°C, 2 mL of 4 M-hydrochloric acid/dioxane was added
to a methanol (5 mL) solution of 295 mg (0.67 mmol) cf the
compound (II-la) obtained in the above {1-4), stirred for 10
minutes, heated up to room temperature, and stirred for 2 hours.

30 The solvent was evapcrated away under reduced pressure, then
20 mL of methanol was added thereto, and the solvent was again
evaporated away under reduced pressure to give

4-[(E)-2-({4-but-2-ynyloxybenzenesulfonyl)vinyllbenzylamine
hydrochloride (II-ik) as a colorless solid. Its physical
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7.87 (0.4H,s), 7.78-7.88 (2H, n),7.30-7.35(4H, n), 7.06-7.17 (2H,

(0.6H m,

5.39 (0.4H, m), 4.75 (2H, m), 4.28 (2H m), 4.15 (0. 4H,

(0.6H, br t, J= 12 Hz), 3.45 (1H, m,2.91 (1.2H s), 2.89(1.8H, 5),
1.87(3H, ).

10

15

20

25

30

properties are shown below.

'H-NMR (DMSO-dg¢): & 7.85 (2H, d, J = 8.7 Hz), 7.78 (2H, 4, J
= 8.2 Hz), 7.52 (2H, d, J= 8.2 Hz), 7.20 (2H, d, J= 8.7 Hz),
4.87 (2H, m), 4.05 (2H, m}, 1.83 (3H, m).

[0034]

(1-96):
{4=-[{B)-2-{4-But-2-ynyloxybenzenesulfonyl)vinyllbenzyl}diet
hylamine {(II-1lc)

At 0°C, 1 mL of acetaldehyde, 212 mg (1.00 mmol) of sodium
triacetoxyhydroborate and 3 drops of acetic acid were added to
a methanol (6 mL) scoluticn of the compound (I1-1k) cbtained in
the above (1-5}, and then stirred at room temperature for 1 hour
and 30 minutes. After brine and saturated agueous sodium
bicarbonate solution were added thereto, and the sclvent was
evaporated away under reduced pressure. This was extracted
with chloroform, the organic layer was washed with brine and
dried over anhydrous magnesium sulfate. The solvent was
evaporated away under reduced pressure, and the residue was
purified by silica gel column chromatography
(chloroform/methancl =20/1 > 10/1) togive 111.7mg (0.28 mmol)
of
{d=[(E) -2~ (4-but-2-ynyloxybenzenesulfonyl)vinyl]lbenzylldiet

hylamine (II-1lc) as a pale yellow amorphous sclid (two steps

yield 42%). Its physical properties are shown below.
MS (FAB) m/z: 398 (M+H)}".

{00351

(1-7) =

N~ [2-{4-But-2-ynyloxybenzenesulfonyl)-1-{4-diethylaminometh
ylphenylethyl]lhydroxylamine {III-1)

50% hydrexylamine scluticon (3 mlL) was added to a
tetrahydrofuran (8 mL) solution of 108 mg {(C.27 mmol) of the
compound (II-1lc) obtained in the above (1-6), and stirred at
room temperature for 25 hours. The reaction sclution was

evaporated under reduced pressure, and then water was added

27
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20 [0042] Example 5 N-14- [2- (4-But-2-ynyl oxybenzenesul fonyl) -1-
(fornyl hydroxyam i no) ethyl ] benzyl | benzam de (I-5) [Chem cal Formul a
11] According to the sane operation as in Exanple 3, the

above- nenti oned conpound (1-5) was obtained. 5M5 (FAB) m z: 507 (M+H) +.

1H NWR (CDC13): 58.31 (0.6H, s), 8.08 (0.4H, s), 7.73-7.87 (44 m, 7.51
(1H, m, 7.42 (2HmM, 7.27-7.33 (3H, m, 7.07-7.14 (2H, m, 5.65 (0.6H m,
5.37 (0.4H, m, 4.73 (2H, m, 4.54-4.62 (2H, m, 4.15 (0.4H m, 4.00
(0.6H, m, 3.45 (1H, m, 1.86 (3H, br

thereto and extracted with chlorcform. The crganic layer was

washed with brine, dried over anhydrous magnesium sulfate, and

concentrated under reduced pressure. 92.9 mg {0.22 mmol) of

N-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-{4-diethylaminometh
5 vylphenyl)ethylihydroxylamine {(III-1) was ocobtained as a pale

yellow amorphous solid (yield 81%). Its physical properties

are shown below.

'E-NMR (CDCl3): & 7.84 (2H, m), 7.27 (2H, m), 7.20 (2H, m), 7.07

(29, m), 4.72 (2H, wm), 3.75 (1H, m), 3.51 (2H, s}, 3.33 (1lH,

10 m), 2.49 (4H, m), 1.87 (3H, s), 1.03 (&H, m).

[0036]

(1-8):

N-[2=-{4-But-2-ynyloxybenzenesulfonyl)-1-(4-diethylamincmeth

ylphenyl)ethyl]-N-hydroxyformamide (I-1)

15 1l mi of formic acid was cocled at 0°C, then 0.3 mL of acetic
anhydride was dropwise added thereto and stirred for 30 minutes
to prepare a formic acid/acetic acid mixed acid anhydride
solution. At 0°C, 0.6 ml of the formic acid/acetic acid mixed
acid anhydride solution prepared previcusly was added to a

20 tetrahydrofuran (3 ml) soluticon of 92 mg {0.21 mmol) of the
compound (III-1} obtained in the above (1-7), and stirred at
room temperature for 4 hours. The reaction mixture was
concentrated under reduced pressure, and then azeotroped with
toluene. The obtained oily substance was dissclved in 2 mL of

25 chloroform and 10 mL of methanol, and stirred for 12 hours. The
solution was concentrated under reduced pressure, and the
resulting oily substance was dissolved in chloroform and
neutralized with saturated aqueous sodium bicarbonate solution
added theretc. After extracted with chloroform, the extract

30 was washedwithbrine and dried over anhydrous magnesium sulfate.
Purifying by middle-pressure silica gel column chromatography
{chloroform/methanol = 95/5 = 75/23) gave 53.9 mg (0.11 mmol)
of
N-[2-(4-but-2-ynyloxybenzenesulfonyl)=~1l~(4-diethylamincmeth
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10s). [0043] Exanple 6 N [2- (4-But-2-ynyl oxybenzenesul fonyl) -1-
(4-nmorpholin-4-yl me thyl phenyl) ethyl] -Nhydroxyformam de (I-6)

15[ Chem cal Fornmula 12] [0044] (6-1):
tert-Butyl-(4-methanesul fonyl phenoxy) di net hyl silane (Xl I1-6) 209.9g ( 145 .
18 mol ) of im dazole was added to and dissolved in an

N, N- di net hyl f or mram de solution (150 nL) of 10 g (58.07 mmol) of

4- et hyl sul f onyl phenol, and then 10.5 g (69.7 mmol) of '
tert-butyl di met hyl chl orosil ane was added thereto and stirred. After the

reaction, 91;5%%%@1@&3%%9&%%%@@%@ agted Wi haethyl agatiate. The
~organic |layer was washed three tinmes with brine, and dried over anhydrous
. magnesi um FEPFRAIYS PRFIE WAGLBY 2SI - cREYBINYELFUhR TERR BRBE DEF APV
(hexane/ ethyiowcetate = 5/1 -* 3/1) gave 15.97 g (55.75 mmol) 5

oftert-butyl - (4-met hanesul f onyl phenoxy) di net hyl silane (XI1-6) (yield 96%.
Its physic%? Po%’erfﬂt/iazés‘lgﬁé““éﬁbm bel ow. 1H NMR (00013): 37.83 (1H, m,

(7-6g1 ()15H, [El%ﬂfn@. Q%D%ﬂsh'lj: k. 36. Q0 ezl Hk) .. 18. O AL He) 5)7..8D-56869¢4n,s), 0.25
, S). =2);

214 (1 er U2 BuryPdi vec iyl €1 Bhyt by Dersedddurtong1f2 10 £ig™ + 539

rphol i n- 4- y0 n&t hyd)phényt) eathamane) ( X4 136 6)0. 4H, m), |5 Gn (8r §Bn 2t rosphere at
-78C, 4.19.m (8 _-of xane- t et hyl benzene,sal utj,on of 2.0
M 1ithium15 dii %%M%‘y)‘i%n’%‘) P '?lo@gqtflétljﬁgh?d%)f (eapbidion of
2.6 0.99 (6H, m). (6.98 mmol) of

tert-byyl @ggﬁpthanesulfonylphenoxy)dinethylsilane (XI'l1-6) obtained in the
above (6-1%, and 6.98 nL (6.98 mmol) of a tetrahydrofuran solution of 1.0

| it hi um helsares¥s/14di sil azi de
N-[2=~(4~But-2-ynyloxybenzenesulfonyl)-1-{4-dimethylamincmet

hylphenyl)ethyl]-N-hydroxyformamide (I-2)

[Chemical Formula 8]

//ész\O\I::]\S/ﬁ\y/liln,»\T/
| Ot:o”N\n/H

0
15 (I-2)
According to the same operation as in Example 1, the
above-mentioned compcund (I-2) was cbtained.
MS (FAB) m/z : 431 (M+H)".
'H-NMR (CDCl3z): 8 8.28 (0.6H, s), 8.14 (0.4H, s), 7.79-7.91 (2H,
200 m), 7.04-7.32 (6H, m), 5.69 (0.6H, m), 5.35 (0.4H, m), 4.74 (Z2H,
br s}, 4.18 (0.4H, m), 4.07 (0.6H, m), 3.47 (1H, m), 3.33 (2H,
m), 2.11 (eH, s), 1.87 (3H, s).
[0038]
Example 3
25 N-{4-[2-(4-But-Z-ynyloxybenzenesulfonyl)-1-(formylhydroxyam
ino)ethyllbenzyl}-2-methoxyacetamide (1-3)
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20 and 5 nL of a tetrahydrofuran solution of 1.6 g (6.98 muol) of nethyl
4- nor phol i n-4-yl met hyl benzoate (I X-6) were added thereto. Subsequently,
this was gradually heated up to roomtenperature with stirring. After the
reaction, brine was added thereto, extracted with ethyl acetate, and the
organic |l ayer 25 was washed with brine. After dried over anhydrous
magnesi um sul fate, the solvent was evaporated away under reduced pressure.
3.74 g of 2-[4-(tert-butyldinmethylsilanyl oxy)benzenesul fonyl]-1-(4-no
rphol i n-4-yl met hyl phenyl ) et hanone (Xl 11-6) was obtained as a 30

roughl y- pufiddedAr adugla a[ 9946]  (6-3):
2-[4-(tert-Butyl di nmethyl silanyl oxy) benzenesul fonyl]-1-(4-no

r phol i n- 4-yl et hyl phenyl ) et hanol (Xl V-6) At 0C, 264 ng (6.98 mmol)
of sodiun1borohydride was added to a nethanol (50 nmL) solution of 3.74 g
(6.98 mmol) conpo N 6) obtained in the above (6-2). After
stirred for br|n s atid thereto. Methanol was evaporated 5 away
under reduc d ss €, the resitdue was extracted with ethyl acetate.
The organlc Iayer d with brine, and dried over anhydrous nagnesi um
sul fate. The sol vent %as evaporated away under reduced pressure, and the
resi due was purified by Qilica gel colum chromatography (ethyl acetate -*

10 ethyl acetate/ nmethaddB)= 10/1) to give 2.19 g (4.48 mmol) of 2- [4-
(tert-butyl di methyl silanyl oxy) benzenesul fonyl] -1- (4-no

rphol i n-4-y0ehyl phenyl ) ethanol (XIV-6). Its physical properties are
shown bel oy _4H NWR (CDC13): 8 7.83 (2H, m, 7.25-7.30 (4H m, 6.98 (2H
15 m, 5. 1H, d, J=7.7 Hz), 3.68 (4H, m, 3.46 (3H, mnm, 3.30 (1H, dd,
J= 1.55 14+ (2 CZHOB(JAFHZ wpyl@qumessl)lfoey%vee 1ggnzy PoA7ret6- 4) : 20
4-[(E)-2- (ﬁbggg&ggyﬂl@e xx&ngghylphenyl)ethenesulfonyl]pheno 1 (XVI-6)

3.10 nL of triethylamne was added to a dichl oronet hane sol ution(45 nl.) of
2.19 g (4.48 nnﬁﬁ)rgwnltemperature, 0.2mL (1.85 mmel) of methoxyacetyl

2-[ 4- (tertclbwﬁ/llcdé metshmkepmgylacaa@&o%zgne% d oy Ho1lt(4nnps 280)
r phol i n- 4 nethygghen%P%ethanol ( XI V-6) tained in the above 6-3), and

stirred at 191 Mt GPTREERANESHT HohyPR g de added

t heretiqy amshed-indad cakdroemglenperasur.e z&meﬁzhmy§ bﬂkﬁé hek,addiei0 nl of
triethylan ne and 0. f .reth ul f an chlorid ded thereto,
and 30 sti rPed tor ¥ ﬁ@g%§8°ﬁgﬁh§%§é§ S anﬁng 2% %¥i-or of or m
The organi Thiayers Wasedashed artivial ronisneagaest i ised feaver, anhwdﬂausmnagne5|um
sul fate. The sol vent s._evaporated.a e r and the
resi due ma%a%uFFP.e%t%@a-a?.ég&ﬁ%Fedu¥g%ﬁgg%§%ﬁét%ﬁ%ﬁ Vi %%gégﬁef%thyl
acetate = guRifiedt hylbacet atéliathyl aBERatekméMWanol chn@magoqngtheo 757

2.11 1) o9f . 4 h I L

ethenegﬂ?f ny ﬁﬁﬁ%%gyf?fiéF é ?B{E é§)¥ Wf yS| proﬁ%?tnes are
shown bel owf t@elwmqumisy % 8.1 g YRl lew splidg| WleHzc) 94%181 [tBH, d, J =
8 7 Hz) , %(éﬂﬁ#ftlés"g}e dhdea Hoe%w(5H m, 6.92 (1H d, J= 6.9

6. 81 4H, , .51 (2H, 2.44 (4H,
[0048] 5 {FAB) m/z: 414 (M+H) ( ( ug ( m
[0040]
20 (3-2):

N-{4-[2- (4-But-Z2-ynyloxybenzenesulfonyl)-1-{formylhydroxyam
inc)ethyllbenzyl}-2-methoxyacetamide {(I-3)

According to the same process as in the above-mentioned

Example 1 (1-7 and 1-8) but using the compound {II-3) obtained

25 in the above {3-1),

N-{4-[2~ (4d-but-2-ynyloxybenzenesulfonyl)-1- (formylhydroxyam

ino)ethyl]benzyl}—2—methokyacetamide(I-3)wasobtained. Its

phyvsical properties are shown below.
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10(6-5): 4- [4- [ (E) -2- (4-But-2-ynyl oxybenzenesul fonyl)vinyl]benzyl]no
rpholine (I1-6) 108 ng (0.780 mmol ) of potassium carbonate and 0. 094
m. (1.04 nmol)of 1-brono-2-butyne were added to an 15 N, N-di net hyl f or mam de
solution of 187 nmg (0.520 mvl ) of 4- [ (E) -2-
(4-nor phol i n-4-yl et hyl phenyl ) et henesul fonyl ] pheno 1 (XVI-6) obtained in
t he above (6-4), and stirred for 4 hours. Brine was added thereto, and
extracted with ethyl acetate. The organic |ayer was washed with brine, and
dried over anhydrous 20 magnesi um sul fate. The sol vent was evaporated away
under reduge RY £IRULE, 20 %3 he EasSiduesvgs l@ursz'sed by75LYiga (ggl col um
et hy

chronatograp é acetate/chlorofornr— /1 /2 -4 ethyl acetate) to
gi ve 0.0238 g7¢B890578L sl )nbf 74064 1p (Qé}r nys 5. ¢ 704y, 525
(fll%butlf ymhlmya?anzenmtrtbﬁprwﬂ kVi, nﬁlw&gzm ]rm,%rﬁk/gh%lsl mei.z§HJ r6nG) §337/| (elzg
: S si ca proper ies _are shown bel o ; : ,
d, J = 8. 749 (07588 Ra 1) q; 930q ety W)?g7%5£(&42%{4%)§rﬁ%,’ ?.-6% (2H, d,
J= 8. 75Hz)(116. &3 (3H40d43ﬁ db.H Hz).874.(88,(BH, s, 3.69 (4H nm, 3.50 (2H

s), 2.43 3&§ 1.86 (3H, s). [0049] (6-6):
N-[2-(4-Bu nonxybenzenesquonyl) 1- (4 mor phol i n-4-yl ne
thyIpheny@%gg@@éijw+hydroxyfornanrde (1-6) According to the sane

t b t
Obt ai ned T e oy Bor e oy Y T B )Ry T oV henSanasart A ) - 1.
(4- nDrpholnn>4ndeébEhyybheﬂyhan@ﬂdﬁﬂqnammdhydiokyfornanrde (1-6) was

obt ai ned y r rties are shown below. M (FAB) mz: 473
(N%FDQ% 10h%%3§6%ﬂ %bgﬁFlg boF N Hydroxy-N- [ 1-

(4-nor phol i n- 4- ylnethylphenyb) -2- (4-pent-2-y 15 nyl oxybenzenesul f onyl )
et hyl ] for l;rfiEEheﬁhcal Formul a 13]
OzN

(14}
According to the same operation as in Example 3, the
above-mentioned compound (I-4) was obtained.
MS (FABR) m/z : 481 (M+H)".

15 H-NMR (CDC13): 8 8.42 (0.6H, s), 7.87 (0.4H, s), 7.78-7.88 (2H,
m), 7.30-7.35 (4H, m), 7.06-7.17 (2H, m), 5.65 {(CG.6H, m), 5.38
(0.4H, m), 4.75 (2H, m), 4.28 (2H, m), 4.15 (0.4H, m), 4.00 (0.6H,
br t, J= 12 Hz), 3.45 (1H, m), 2.91 (1.2H, s}, 2.89 (1.8H, s),
1.87 (3H, m).

20 [0042]

Example 5
N-{4-[2- (4-But-2-ynyloxybenzenesulfonyl)-1- (formylhydroxyam
inc)ethyllbenzyllbenzamide (I-5)
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(17) According to the sane operation as in Exanple 6, the

above- nenti oned conpound (I-7) was obtained. 20M5 (FAB) mlz: 487 (MtH) +.
1H NVR (0DO13): 68.44 (0.6H, s), 8.11 (0.4H, s), 7.78-7.88 (2H, m,
7.26-7.32 (411, nm, 7.06-7.16 (211, m, 5.63 (0.6H dd, J= 3.6, 12.3 Hz),
5.38 (0.4H, dd, J= 3.0, 10.1 Hz), 4.75 (211, m, 4.18 (0.4H, dd, J= 10.1
15.7 Hz), 4.03 (0.611, dd, J= 12.3, 2514.6 Hz), 3.72 (2H, q, J= 6.9 Hz),
3.64-3.70 (4H, m, 3.41-3.48 (311, m, 2.36-2.43 (4H m, 1.24 (3H t, J =
6.9 Hz). [0051] According to the schenmes 1 to 4 and according to

the sane pf@gﬁé&xﬁstgm§4gnpifs 1to 7, the follow ng conpounds (1-8 to
301-28) were obtal ned Exanpl e

N-[ 2- (4- But - 2- ynyloxybenzenesulfonyl) 1- (4-di net hyl am nophe

nyl ) et hyl] - N—hydroxyfornanld (|-8) [ Chemical Fornula 14] 5 Ms (ESI) m z:
417( MrH) +. §8. (0.5H, s), 8.04 (0.5H, s), 7.73-7.89 (2H
10 [ 0052]

N[ 2-(4- But 2 ynyl%x enzenesul fony1l) - 1- ( 3- di net hyl am nophe 15

nyl ) et hy1] - N- hydr oX¥§ fo mam de (1-9) [Chemical Fornmula 15] (1-9)

According to the same operaticn as in Example 3, the

above-mentioned compound (I-5) was obtained.

5 MS (FAB) m/z: 507 (M+H)".
lg4-NMR (CDCls): & 8.31 (0.6H, s}, 8.08 (0.4H, s), 7.73-7.87 (44,
m), 7.51 (1H, m}, 7.42 (2Hm), 7.27-7.33 (3H, m}, 7.07-7.14 (2H,
m), 5.65 (0.6H, m}, 5.37 (0.4H, m), 4.73 (2H, m), 4.54-4.62 (2H,
m), 4.15 (0.4H, m), 4.00 {0.6H, m),.3.45 (1H, m), 1.86 (3H, br

10 s).
{0043]
Example 6
N-[2-{4-But-2-ynyloxybenzenesulfonyl)-1-(4~-morpholin-4-ylme
thylphenyl)ethyl] -N-hydroxyformamide (I-6)

15 [Chemical Formula 12]

0
)
I‘; \@8:\,5/@/\2\/0
HO™

(16)

[0044]
(6-1): tert-Butyl-{4-methanesulfonylphenoxy)dimethylsilane
(XITT~6)

20 9.9g (145.18 mmol) of imidazole was added to and dissolved

in an N,N-dimethylformamide scoluticon (150 mL) of 10 g (58.07
mmoel) of 4d-methylsulfonylphencl, and then 10.5 g (€9.7 mmol)
of tert-butyldimethylchliorosilane was added thereto and

stirred. After the reaction, brine was added thereto and
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MS (ESI) miz: 417(MrH) +. 1H NVR (CDCL3): 68.45 (0.5H, s), 8.07 (0.5H s),
7.77-7.89 (2H, 20 m), 7.04-7.21(4H, n),6.57-6.68(2H, M,
5.27-5.34(0.5H M), 4. 69-4. 77(2H, ), 5.54-5.62(0.5H, n), 4.00-4.25(111, m,
3.41-3.54(1H, n), [0053] 2.90-2.95(6H, n), 1.87 (311,t,J= 2.3 Hz).

10

Exanpl e

25 N[ 2-(4-But-2-ynyl oxybenzenesul fonyl) - 1-(2-di nmet hyl am nophe

10

15

20

25

30

extracted with ethyl acetate. The corganic layer was washed
three times with brine, and dried over anhydrous magnesium
sulfate. Purifying by silica gel column chromatography
(hexane/ethyl acetate = 5/1 — 3/1) gave 15.97 g (55.75 mmol)
of tert-butyl- (4-methanesulfonylphencxy)dimethylsilane
(XII-6) {yield 96%). Its physical properties are shown below.
'H-NMR (CDCl3): 8 7.83 {(1H, m), 7.81 (1H, m), 6.97 {(1H, m), 6.95
(14, m), 3.04 (1H, s), 1.56 (9H, s), 0.25 {(6H, s).
[0045]
{6-2):
2-[4-(tert-Butyldimethylsilanyloxy)benzenesulfonyl]-1-{4-mo
rpholin-4-ylmethylphenyl)ethanone (XIII-6)

In an argon atmosphere at -78°C, 4.19 mL (8.37 mmol) of
a hexane-heptane-ethylbenzene solution of 2.0 M lithium
diisopropylamide was added to a tetrahydrofuran sclution of 2.6
g {6.98 mmol) of
tert-butyl-(4-methanesulfonylphenoxy)dimethylsilane (XII-6)
obtained in the above (6-1), and 6.%8 mL (6.98 mmol) of a
tetrahydrofuran solution of 1.0 M lithium hexamethyldisilazide
and 5 mL of a tetrahvydrofuran solution of 1.6 g (6.98 mmol) of
methyl 4-morpholin-4-ylmethylbenzoate (IX-6) were added
thereto. Subseguently, this was gradually heated up to room
temperature with stirring. After the reaction, brine was added
thereto, extracted with ethyl acetate, and the organic layer

was washed with brine. After dried over anhydrous magnesium

sulfate, the solvent was evaporated away under reduced pressure.

3.74 g of
2-[4-({tert-butyldimethylsilanyloxy)benzenesulfonyl]-1-(4-mo
rpholin-4-ylmethylphenyl)ethanone (XIII-6) was obtained as a
roughly-purified product.

[0046]

(6-3):
2-[4=-{tert-Butyldimethylsilanyloxy)benzenesulfcnyl]-1-(4-mo
rpholin-4-ylmethylphenyl)ethanol (XIV-¢&)
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nyl

1] N- hydr oxyformam de (I1-10) [Chem cal Formula 16] Ms (ESI) m z:

5111- NMR (CDC13): 6 8.31 (0.6H, s), 8.08 (0.4H, s), 7.88 (0.6H,

= 9.2 H), 7.83 (0.4H, d, J = 8.7 Hz), 7.07-7.42 (6H n), 6.57-
rr) 6.04 (0.4H, dd, J= 2.7, 10 Hz), 5.88 (0.6H, dd, J = 2.7, 11 Hz),

6.

68

(2H, ), 3.99-4.08 (1H, m), 3.39-3.51 (1H n), 2.61 (2.4H s),

3. 6H s), 1.86 (3H 10t, J = 2.3 Hz). [0054] Exanple 11
4- But - 2- ynyl oxybenzenesul fonyl)-1-(4-piperidin-I-ylne
he
Sl

) et hy1] - N- hydr oxyformam de (I1-11) 15[ Chem cal Formula 17]

br S)aorﬂpcﬁ]nc(deIIb%ﬁ)abtlal?rl@dllé%}(eﬁlaiboﬁr)s 6%55] AftExaimle b2

10

15

20

25

30

ethyl acetate. The crganic layer was washed with brine, and
dried over anhydrcous magnesium sulfate. The solvent was
evapcrated away under reduced pressure, and the residue was
purified by silica gel column chromatography (ethyl acetate —
ethyl acetate/methancl = 10/1) to give 2.19 g (4.48 mmol) of
2-[4-(tert-butyldimethylsilanyloxy)benzenesulfonyl]-1-(4-mo
rpholiﬁ—4—ylmethylphenyl)ethanol {XIV-6). Its physical
properties are shown below.

'H-NMR (CDCl:): & 7.83 (2H, m), 7.25-7.30 (4H, m), 6.98 (2H,
m), 5.22 (18, 4, J = 7.7 Hz), 3.68 (4H, m), 3.46 (3H, m), 3.30
(1K, dd, J= 1.5, 14 Hz), 2.40 (4H, m), 0.9% (84, s), 0.25 (6H,
5) .

[0047]

(6—-4):

4-[{E) -2~ (4-Morpholin-4-ylmethylphenyl)ethenesulfonyl]pheno
1 (XVI-6)

3.10 mL of triethylamine was added to a dichloromethane
solution (45 mL) of 2.19 g (4.48 mmol) of
2=[4~{tert-butyldimethylsilanyloxy)benzenesulfonyl]-1-(4~-mo
rpholin-4-yimethylphenyl)ethanol (XIV-6) obtained in the
above (6-3), and stirred at 0°C. 0.1 mL (8.91 mmol) of
methanesulfonyl chloride was added thereto, and stirred at room
temperature for 8 hours., Further, 3.10mlL of triethylamine and
0.61 mI. of methanesulfonyl chloride were added thereto, and
stirred for 4 hours. Brine was added and extracted with
chloroform. The organic layer was washed with brine, and dried
over anhydrous magnesium sulfate. The solvent was evaporated
away under reduced pressure, and the residue was purified by

silica gel column chromatography (hexane/ethyl acetate = 1/2
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£ égmé EH 4%%(&&6*)?64 i'ngF MVEEBB( 19199%(3)0f @@dﬁﬁn EQrQﬁyd&)ae §a%)%o(d%d4H s),

31-5. 39
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2.37

2 (4-Bu ynyl oxybenzenesul f 1 3- eridi | me 25
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m, 7.04-7.30 (6H, m, 5.70 (0.5H, dd, J=3.7, 11Hz), 5.30-5.38 (0.5H m,

5

4.69-4.77 (2H, ), 4.01-4.27 (iH m, 3.23-3.60 (3H, 1), 2.30 (4H, br s),
1.87 (3H t, J = 2.3 H), 1.31-1.55 (6H, n). [0056] 10 Exanple 13

N-[ 2- (4- But - 2-yny| oxybenzenesul f ony1) - 1- ( 3- nor phol i n-4-yl ne

t hyl phenyfl et hyl] - N- hydr oxyf ormam de (1-13) [Chemi cal Fornula 19] 15M5
(ESI) mz: 473(M¢H)+ 1H NMR (CDCL3): 68.46 (0.5H s), 8.10 (0.5H, s),
7.78-7.90 (2H m), 7.06-7.31 (6H, . 5.65 (0.5H, dd, J=3.7, 12Hz),
5.35-5.42 (0.5H, n), 4.70-4.78 (2H, m), 3.98-4.26 (1H, ), 3.68 (4H dd, J
=" 4.6, 4.6 4.( H. 10, (@BHs7t, J =
2.3 H). B’F%Qﬁ‘y aégtgté {{P’y[l Jhe @a§eﬁf H-?ezt%ér?&ioxﬁ%%zétncgéﬁlgfgoogyF; Lo 4
[ (ethyl ma‘fhyl ar ai no) net hSzl ]16henyl ] et hy1} - Byt oxyf or mani de (1 °F4)

?g[gﬂem )Cai Fpg)mg3{42%r hB@lﬁE&91zﬁdt2hy1%%h%b4}etheﬂé§u%3m%b&b 88. 35
s

(0.5H, dd, lJX§I g z’llﬂ&? 418135, %t%hlz‘)g%%a%gi}oﬁ?rgﬁe 7#% ng‘?‘“’(lﬂg,loﬁﬁ', %
f 99- 4524 ](HllﬂMRm cnélﬁg-% 530(L3|(‘|.1HIT)<31 273=88(SH18{2§1, 3.9}7{%{,!-!2&,, J1=87 (3H,
’(2 (4 Bu? Hé)}g?r]yl gx% ﬁféngsdﬁ_o 1‘5I ng’ ([]7( Zt hymﬁ?amg&? (1E,
no) met hyl |gphenyld et Hyl) Naﬁydﬂaxy:f,omfamtidéz(l 3L5)L [ OhemilcaB. Forifi,a 21]
m), 2.44 (4H, m).
[0048]
10 (6-5):
4-[4-[(E)-2-{4-But-2-ynyloxybenzenesulfonyl)vinyllbenzyl]mo
rpholine (II-6)
108 mg (0.780 mmol) of potassium carbonate and 0.094 mL
(1.04 mmol) of l-bromo-2-butyne were added to an
15 N, N—dimethylformamide solution of 187 mg {(0.520 mmol) of
4-[(E)-2-{4-morpholin-4-ylmethylphenyl)ethenesulfonyl]pheno
1 (XVI-6) obtained in the above (6-4), and stirred for 4 hours.
Brine was added thereto, and extracted with ethyl acetate. The
organic layer was washed with brine, and dried over anhydrous
20 magnesium sulfate. The scolvent was evaporated away under
reduced pressure, and the residue was purified by silica gel
column chromatography (ethyl acetate/chloroform = 1/1 — 1/2
— ethyl acetate) to give 0.0238 g (0.0578 mmol) of
4-[4-[{E)-2-{4-but-2-ynyloxybenzenesulfeonyl)vinyl]benzyl]lmo
25 rpholine (II-6} (yield 11%). Its physical properties are shown
below.
'H-NMR (CDCls): & 7.87 (2H, d, J = 8.7 Hz), 7.63 (1H, 4, J =
15.5 Hz), 7.35-7.44 (4H, m), 7.07 (2H, d, J=8.7 Hz), 6.83 {(1H,
4, J=15.5Hz}, 4.71 (2H, m}, 3.69 (4H, m), 3.50 (2H, s}, 2.43
30 (4H, m), 1.86 (3H, s).
[0049]
(6-6) :
N-[2-(4-But-Z2-ynylcxybenzenesulfeonyl)-1-{4-morpholin-4-ylme
thylphenyl)ethyl]-N-hydroxyformamide (I-6)
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(1-15) M5 (ESI) mz: 445(M+H)+. 151H NWMR (CDC13): 88.37 (0.5H, s), 8.11
(0.5H, s), 7.78-7.90 (2H, m, 7.06-7.34 (6H m, 5. 70 (0.5H, dd, J=3.7, 12
Hz), 5.32-5.40 (0.5H, m, 4.70-4.78(2H, m, 4.00-4.22 (1H, m, 3.29-3.59
(3H, m, 2.38 (3H, g, J =6.9 Hz), 1.87 (3H t, J =2.3 Hz), 1.03 (3H, t, J
- 6.9 Hz). 20[0059] Exanple 16
N-f4-[2-(4-But-2-ynyl oxybenzenesul fonyl)-1-(fornyl hydroxyam
i no) et hyl ] benzyl | - N- net hyl met hanesul f onani de (1-16) [ Chem cal Fornula 22]
0"0 N M (ESI) nmlz: 495(M+H) +. 1H NVR (DVMBO-d6): 6 8.22 (0.5H,
br s), 8.11 (0. i’é‘cogﬁlﬁ% 057th%5sc71mé6p1(*g<l:'&smas £n09nd. é‘@ox(é”'ll—nﬂ ané 13 (2H
d, J=9.2 Hz 5.70 SZH s), 3.86-4.16 (2H, é :
2.3 Hz). [ o]suw@anﬁm%cwpwpdmﬂ[—f (ehttmecélprmeoi%%%z(én éulfonyl)
-1- (for thhDQdI@%%%LQD%ﬁ v e byddn anzydilron WBEthQﬂfEIﬁf&iuﬂ~f4O@aﬁbde (1-17)
[ Chem cal Fornmula 23 (E |) mz: 557( Mt 13 68 37
(0. 6H, brsf)hﬂg?h@mé@eawlbr%)hydf%@ffﬁrg”@m(l lﬂﬁ “?a%)ﬁb‘?a%%e 8H
(0. 6H, sdd, hbﬂc?mpra;gebizies%ﬁel -3 (R14H. m, 4.70-4.83 (2H, r’r),
az)gz 4210[16 ]FPHS) 359633, 50,(AH M. 2.43 (3H s), 1.87 (8H t, J =23

H-NMR (CDCls): 6 8.45 (0.6H, s), 8.11 (0.4H, s), 7.80-7.88 (2H,

n), 7.23-7.32 (4H, m), 7.07-7.16 (2E, m}, 5.63 (C.6H, m), 5.38

{(0.4H, m), 4.75 (2dH, m), 4.19 (0.4H, m), 4.03 (0.6H, m),

10 3.64-3.71 (44, m), 3.40-3.51 (2H, m), 2.3% (44, m), 1.87 (3H,

, 5.61

m) .
[0050]
Example 7 .
N-Hydroxy-N-[1- (4-morpholin-4-ylmethylphenyl} -2~ (4-pent-2-y
15 nyloxybenzenesulfonyl)ethyl] formamide (I-7)
[Chemical Formula 13]
QO
M

HO” *r
(17)
According to the same operation as in Example 6, the
above-mentioned compound (I-7) was obtained.
20 MS (FAB) m/z: 487 (M+H)".
H-NMR (CDCls): 6 8.44 (0.6H, s), 8.11 (0.4H, s), 7.78-7.88 (2E,
m), 7.26-7.32 (4H, m), 7.06-7.16 (2H, m), 5.63 (0.6H, dd, J =
3.6, 12.3 Hz), 5.38 (0.4H, dd, J= 3.0, 10.1 Hz), 4.75 (21, m],
4,18 (C.4H, dd, J=10.1, 15.7 Hz), 4.03 (0.6H, dd, J= 12.3,
25 14.6 Hz), 3.72 (2H, q, J= 6.9 Hz), 3.64-3.70 (4H, m), 3.41-3.48
(3, m), 2.36-2.43 (44, m), 1.24 (3H, t, J = 6.9 Hz).
[0051]
According to the schemes 1 to 4 and according to the same
process as in Examples 1 to 7, the following compounds (I-8 to

30 I-28) were cbtained.
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Exanpl e 18 N-14-[ 2-(4-But-2-ynyl oxybenzenesul f onyl) - 1- (for miylhYdr oxYam
I no) et hyl ] benzyl11- 4, N-di net hyl benzenesul fonam de (1-18) [ Chem cal
24] M5(ESI ) m z: 571( M+H) +. 1H NVR (00013): 88.47 (0.6H, bra), 8.11 (0.4H,
bra), 7.78-7.89 5 (2H, m, 7.70(2H, d,J =8.2Hz),7.35(2H,d,J = 8. 2Hz),

7.23-7.32 (4H m, 7.06-7.17(2H, m), 5.64 (0.6H dd,

10

15

20

25

Example B
N-[2-(4~But-2-ynyloxybenzenesulfonyl)-1-{4-dimethylamincphe
nyl)ethyl}-N-hydroxyformamide (I-8)

[Chemical Formula 14]

O N
’ﬁ - g:\TJ::j/
Ho My
o

{I-8)

MS (ESI) m/z: 417 (M+H)"'.

'H-NMR (CDCls:): & 8.40 (0.5H, s), 8.04 (0.5H, s), 7.73-7.89 (2H,
m), 7.02-7.22 (4H, m), 6.62 (2H, d, J=8.7Hz}), 5.49-5.58 (0.5H,
m), 5.22-5.31 (0.5H, m), 4.73 (2H, d, T = 9.2 Hz), 3.98-4.23
{1H, m), 3.37-3.55 (1€, m), 2.93 (3H, s), 2.91 (3H, s), 1.87
{3H, t, J = 2.3 Hz).

[0052]

Example 9
N-[2-(4-But-2-ynyloxybenzenesulfonyl)-1-({3-dimethylaminophe
nyl)ethyl]-N-hydroxyformamide (I-9)

[Chemical Formula 15]

. O
| st

HOT Y

o

(I-9)
MS (ESI) m/z: 417 (M+H)".
'H-NMR (CDCls): 6 8.45 (0.5H, s), 8.07 (0.5H, s), 7.77-7.89 {(2H,
m), 7.04-7.21 {(4H, m}, 6.57-6.68 (2H, m), 5.54-5.62 (0.5H, m),
5.27-5.34 (0.5H, m), 4.69-4.77 (2H, m), 4.00-4.25 (1H, m),
3.41-3.54 (1H, m), 2.90-2.95 (6H, m), 1.87 (3H, t, J=2.3 Hz).
[0053]
Example 10
N-[2-(4-But-Z-ynyloxybenzenesulfonyl)-1-{2-dimethylaminophe
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J= 3.6, 12 Hz),5.36-5.43 (0.4H, m),4.71-4.78 (2H, m),3.96-4.22 (3H,
m,3.38-3.52(1H, m), 2.58(1.2H, s),2.54 (1.8H,s),2.45 (3H, s),1.87 (3Ht,J
=2. 3Hz) . 10 [0062]

nyl)ethyl]-N-hydroxyformamide {I-10)

[Chemical Formula 16]

i
N _N
Q{ﬁ
IS
Ho My
Q
(I10)

MS (ESI) m/z: 417 (M+H)".

5 'H-NMR (CDCl3): § 8.31 (0.6H, s), 8.08 (0.4H, s), 7.88 (0.6H,
d, J=9.2 Hz), 7.83 (0.4, d, J = 8.7 Hz}, 7.07-7.42 (6H, m),
6.57-6.68 (2H, m), 6.04 (0.4H, dd, J=2.7, 10 Hz), 5.88 (0.6H,
dd, 7 = 2.7, 11 Hz), 4.71-4.78 (ZH, m), 3.99-4.08 (1H, m),
3.39-3.51 (1H, m), 2.61 {(2.4H, s}, 2.54 (3.6H, s), 1.86 (3H,

10 £, J = 2.3 Hz}.
[0054]
Example 11
N-[2-{4-But-2-ynyloxybenzenesulfonyl)—-1- (4~-piperidin-1l-ylme
thylphenyl)ethyl] -N-hydroxyformamide (I-11)
15 [Chemical Formula 17]

[FG\@s’\()O/\D
Q
s«zlc:rwjr H

o}
(I-11)

MS (ESI)} m/z: 471 (M+H}".

'H-NMR (CDCl3): 8 8.28 (0.6H, s), 8.10 (0.4H, s), 7.77-7.89 (2H,

m), 7.04-7.30 (6H, m), 5.61-5.69 (0.6H, m), 5.31-5.3% (0.4H,
20 m), 4.6%-4.78 (2H, m), 3.99-4.26 (1H, m), 3.35-3.53 (3H, m),

2.37 {4H, br s), 1.87 (3H, br s}, 1.35-1.59% (6H, m).

[0055]

Example 12

N-[2-(4-But-2-ynyloxybenzenesulfonyl)-1-{3-piperidin-1l-ylme
25 thylphenyl)ethyllhydroxyformamide (I-12)
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Example 19 N-{4-[2-(4-Sut-2-ynyl oxybenzenesul fonyl)-1-(formnyl hydroxyam

i no) et hyl ] benzyl | - N- et hyl sul f onyl net hanesul f onam de (1-19) [ Chem cal
Formula 25] owo o05s, 2 NHHO 1r 0 15(PA) M5 (ESI) nmfz: 559( M+H) +.

1H NVR(DMSO-d5): 8 8.12 (0.5H, br s), 8.21 (0.5H, br s), 7.80 (2H, br s),
7.35-7.44 (1H m, 7.32 (2H, d, J =9.2 Hz), 7.31 (1H s), 7.14 (2H d,
J=9.2 Hz), 5.41 (0.5H, bra), 5.71 (0.5H, 20 br s), 4.87 (2H, q, J = 2.3
Hz), 4.83 (2H, s), 4.00-4.16 (1H, m, 3.84-3.98 (1H m, 3.25 (6H s), 1.84
(3H, t, J = 2.3 Hz). [0063] Example 20 N-12-

4- But - 2- ynyloxyhenzenesuhtonyh) -1- [4- (2-di methylam no

(1122
MS (ESI) m/z: 471({M+H)".
H-NMR (CDCl3): 8 8.38 (0.5H, s}, 8.10 (0.5H, s), 7.77-7.89 (24,
5 m)y, 7.04-7.30 (¢H, m), 5.70 {(C.5H, dd, J=3.7, 11 Hz), 5.30-5.38
{0.5H, m), 4.69-4.77 {2H, m), 4.01-4.27 (1H, m), 3.23-3.60 (3H,
m), 2.30 (4H, br s), 1.87 (3H, t, J = 2.3 Hz), 1.31-1.55 (&H,
m) .
[0056]
10 Example 13
N-[2-(4-But-2-ynyloxybenzenesulfonyl)-1-{3-morpholin-4-ylme
thylphenyl)ethyl]-N-hydroxyformamide (I-13)

{Chemical Formula 19]

o o
geW¥<Vs
Bo” T

(I-13)
15 MS (ESI) m/z: 473 (M+H) .
'H~NMR (CPCl3): 8 8.46 (0.5H, s), 8.10 (0.5H, s), 7.78-7.90 (2H,
m), 7.06-7.31 (6H, m), 5.65 (0.5H, dd, IJ=3.7, 12 Hz), 5.35-5.42
(0.3H, m), 4.70-4.78 (2H, m), 3.%98-4.26 (1H, m), 3.68 (4H, 4d,
J = 4.6, 4.6 Hz), 3.39-3.54 (3H, m), 2.36-2.44 (44, m), 1.87
20 (3, t, J = 2.3 Hz).
[0057]
Exanple 14
N-[2-(4-But-2-ynyloxybenzenesulfonyl)-1-{4-[ (ethylmethylami
no)methyl]phenyl]ethyl}-N-hydroxyformamide (I-14)
25 [Chemical Formula 20]
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et hyl ) phenyl ] et hyl | - N- hydr oxyf ormam de (1-20) [Chem cal Fornula 26]
MS(ESI ) ml z: 445( MtH) +. 5 1H NWR (CDC13): 68.30(0.5H, s),8.14 (0.5H,s),
7.76-7.89 (2H, m, 7.00-7.24 (6H, m, 5.71 (0.5H, dd, J=3.7, 11Hz),
5.29-5.36 (0.5H, m), 4.69-4.76 (2H, n),4.02-4.21(1H, nm), 3.42-3.59 (1H,

pe¥S<nn
| e
HO’T
C
{1-14)
MS (ESI) m/z: 445 (M+H)".
'H-NMR (CDCls): & 8.35 (0.5H, s), 8.11 (0.5H4, s), 7.78-7.89 (24,
m), 7.06-7.28 (6H, m), 5.65 (0.5H, dd, J=3.7, 12 Hz), 5.32-5.40
5 (0.5H, m), 4.71-4.77 (2H, m), 3.99-4.24 (1H, m), 3.38-3.53 (3H,
m), 2.38 (3%, q, J= 7.3 Hz), 1.87 (3H, £, J = 2.3 Hz), 1.05
(3H, t, J = 7.3 Hz).
[0058]

" Example 15
10 N-{2=-({4-But-2-ynyloxybenzenesulfonyl)-1-{3-[ (ethylmethylami

no)methyl]phenyl}lethyl)-N-hydroxyformamide (I-15)

[Chemical Formula 21]

MS (ESI) m/z: 445 (M+H)".
15 'H-NMR {(CDCls;): § 8.37 (0.5H, s), 8.11 {(0.5H, s), 7.78-7.90 (2H,
m), 7.06-7.34 (6H, m}, 5.70 {0.5H, dd, J=3.7, 12 Hz), 5.32-5.40

{0.5H, m), 4.70-4.78(2H, m), 4.00-4.22 {(1H, m), 3.29-3.59 (34,
m), 2.38 (3H, g, J = 6.9 Hz), 1.87 (3H, t, J = 2.3 Hz), 1.03
(3H, £, J = 6.9 Hz).

20 [0059]

Example 16
N-{4-[2=-({4-But-2-ynyloxybenzenesulfonyl)-1-(formylhydroxyam

ino)ethylibenzyl}-N-methylmethanesulfonamide (I-16)
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m,2.43-2.54(2H, M, 2. 10-2. 28(2H, M, 2. 19 (6H,s), 1.87 (3Ht,J =2.3Hz).

10 [ 0064] Exanple 21 N {2- (4-But-2-ynyl oxybenzenesul fonyl) -1- [4-
(2-nmorpholin-4-y |ethyl)phenyl]ethyll-N hydroxyformam de (I-21) [ Chem cal
Formula 27] 15 M5 (ESI) mz: 487(MtH) +.

[Chemical Formula 22]

[ «ﬁ

( 1'16)

0P

\
N7
|

MS (ESI) m/z: 495 (M+H)"
'H-NMR (DMSO-ds): & 8.22 (0.5H, br s), 8.11 (0.5H, br s),
5 7.75-7.86 (2H, m), 7.09-7.42 (4H, m), 7.13 (2H, d, J= 9.2 Hz),
5.70 (0.5H, br s), 5.40 (0.5, br s), 4.83-4.89 (2H, m), 4.18
(2H, s), 3.86-4.16 (2H, m), 2.94 (34, s), 2.63 (3H, s), 1.84
(34, t, J = 2.3 Hz).
[0060]
10 Example 17

N-{4-[2-({4-But-2-ynyloxybenzenesulfonyl)-1-(formylhydroxyam
ino)ethyllbenzyl}-N-methylbenzenesulfonamide (I-17)

[Chemical Formula 23]

(1-17)

15 MS (ESI) m/z: 557 (M+H)~
'H-NMR (CDCls): 8 8.37 (0.6H, br s), 8.03 (0.4H, br s), 7.69-7.88
(4H, m), 7.04-7.33 (8H, m), 5.61 (0.6H, dd, J = 3.6, 12 Hz),
5.31-5.39 (0.4H, m), 4.70-4.83 (2H, m), 3.92-4.17 (3H, m},
3.36-3.51 (1H, m), 2.43 (3H, s}, 1.87 (3H, t, J = 2.3 Hz).
20 [0061]
Example 18
N-{4-[2- (4-But-2- ynyloxybenzenesulfonyl}—1 (formylhydroxyam
ino)ethyllbenzyl}=-4,N-dimethylbenzenesulfonamide (I-18}
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1H NWR (CDC13): 68.44 (0.5H, s), 8.10 (0.5H, s), 7.77-7.89 (2H, m,
7.05-7.27 (6H, m, 5.62 (0.5H, dd, 3=3.7, 12 Hz), 5.32-5.39 (0.5H, m,
4.69-4.78 (2H, m, 3.96-4.23 (1H, m, 3.71 (4H, dd, 203=4.1, 4.6Hz),
3.39-3.53 (1H, m, 2.69-2.77 (2H, n), 2.43-2.56 (6H, n), 1.87 (3H, t, J =
2.3 Hz). [0065] Example 22 :
N-(2-{4-[2-(4-But-2-ynyl oxybenzenesul fonyl)-1- (for nyl hydr ox
yam no) et hyl ] phenyl | et hyl ) net hanesul f onam de (1-22) [Chem cal Formula 28] H
.0.".e. ..., "IN,,..., Ah 02 NHHa" y 0 (1-22) MS(ESI)nl z:495(MtH)*. 5

"H NMVR ( 8.07 (0.5H,s),7.78-7.89(2H, ,
R 35?%_@::. i B8 3YCQuPE 28) ( s), ( m

\\ t,

Ravelie

{I-18)

MS (ESI) m/z: 571 (M+H)".
lH-NMR (CDCls): 88.47 (0.6H, br s), 8.11 (0.4H, br s), 7.78-7.89
5 (2H, m), 7.70(24, d, J = 8.2 Hz), 7.35 (2H, d, J = 8.2 Hz),
7.23-7.32 (4H, m), 7.06-7.17 (2H, m), 5.64 {0.6H, dd, J = 3.6,
12 Hz), 5.36-5.43 (0.4H, m), 4.71-4.78 (2H, m), 3.96-4.22 (3H,
m), 3.38-3.52 (1H, m), 2.58 (1.2H, s), 2.54 (1.8H, s}, 2.45 (3H,
s), 1.87 (3H, t, J = 2.3 Hz).
16 [0062]

Example 19
N-{4-[2-(4-But-2-ynyloxybenzenesulfonyl)-1-(formylhydroxyam

ino)ethyllbenzyl}-N-methylsulfonylmethanesulfonamide (I-19)
[Chemical Formula 25]

(OO

(1-19)

\\ ’f

15
MS (ESI) m/z: 559 (M+H)".

1H-NMR {DMSC-dg) : & 8.12 (0.5H, br s), 8.21 (0.5H, br s), 7.80
(2H, br s), 7.35-7.44 (14, m), 7.32 (2H, d, J = 9.2 Hz), 7.31
(14, s}, 7.14 (2H, d, J=9.2 Hz), 5.41 {0.5H, br s}, 5.71 (0.5H,
20 br s), 4.87 (2H, q, J = 2.3 Hz), 4.83 (2H, s), 4.00-4.16 (1H,
m), 3.84-3.98 (1H, m), 3.25 (6H, s), 1.84 (3H, t, J = 2.3 Hz).
[0063] '
Example 20
N-{2-(4-But-2-ynyloxybenzenesulfenyl)-1-[4-(Z~-dimethylamino

42



5.65 (0.5H, dd, J=3.7, 12 Hz), 5.33-5.41 (0.5H, m,4.70-4.78 (2H,
m,3.95-4.21 (1H, m, 3.31-3.52 (3H, m,2.80-2.91(5H,m,1.87(3H,t,J
=2.3Hz). [0066] 10 Exanple 23

N-f 2- (4- But - 2- ynyl oxybenzenesul f onyl) - 1- [ 4- ( 3- di net hyl am no

propyl ) phenyl ] et hyl | - N- hydr oxyf or mam de (1-23) [Chem cal Fornula 29] 15M5
(ES1) mlz: 459(M+H)+. 1H NME (CDC13): 6 8.06-8.13 (1H, m), 7.74-7.88 (2H,
m, 7.02-7.24 (6H, m, 5.64-5.75 (0.5H, n), 5.22-5.32 (0.5H, m, 4.68-4.76

(2H, m, 4.02-4.22 (1H, n), 3.40-3.58 (1H, m, 2.51 (2H, dd, J= 7.3, 7.8
Hz), 2.17 endd B we3klgeS)7-202. 06 (3H, s), 1.87 (3H,
1)y 23 S gl bl Ao 3 eltlaes) - 207,00 (SR 9), 187

[Chemical Formula 26]

|
Q N
Ho My ™
Q

(120

MS (ESI) m/z: 445 (M+E)*.

5 '-NMR (CDCls:): 6 8.30 (0.5H, s), 8.14 (0.5H, s), 7.76-7.89 (2H,
m), 7.00-7.24 (6K, m), 5.71 (0.5H, dd, J=3.7, 11 Hz), 5.29~5.36
{0.5H, m), 4.69-4.76 (2H, m), 4.02-4.21 (1H, m}, 3.42-3.59 (14,
m), 2.43-2.54 (2B, m), 2.10-2.28 (2H, m), 2.19 (6H, s), 1.87

2.3 Hz).

(3H, t, J
10 [0064]
Example 21
N-{2-(4-But-2-ynyloxybenzenesul fonyl)-1-[4- (2-morphclin-4-y
lethyl)phenyllethyl}-N-hydroxyformamide {(I-21)

[Chemical Formula 27]

(\o
o N
'F :‘Sﬁ/@m
O N__H
HO™ Y
o

(121}
15

MS (ESI) m/z: 487 (M+H)".

'H-NMR {CDCls): & 8.44 (0.5H, s), 8.10 (0.5H, s), 7.77-7.89 (24,

m), 7.05-7.27 (6éH, m), 5.62 (0.5H, dd, J=3.7, 12Hz), 5.32-5.39

(0.5H, m), 4.69-4,78 {2H, m), 3.96-4.23 (1H, m), 3.71 (4H, dd,
20 J=4.1, 4.6Hz), 3.39-3.53 (lH, m), 2.6%-2.77 (2H, m), 2.43-2.56

(6H, m), 1.87 (3H, t, J = 2.3 Hz).

[C065]

Example 22

N=(2-{4-[2-{4-But-2-ynyloxybenzenesulfonyl)-1-{formylhydrox
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[ 0067] Exanple 24

N-{ 2- (4- But - 2- ynyl oxybenzenesul fonyl) - 1-[ 4-(3-di et hyl am nop

ropyl ) phenyl ] et hyl | - N- hydr oxyf or mam de (1-24) 25 [Chem cal Formula 30] M
(ESI) mz: 487(MtH) 1. 1H NVMR (CDC13): 68.29 (0.5H, s), 8.07 (0.5H, m,
7.75-7.89 (2H, 5 m, 7.04-7.24 (6H m, 5.64 (0.5H, dd, J=3.7, 11Hz),
5.28-5.37 (0.5H, m, 4.69-4.77 (2H, m, 4.00-4.23 (1H, m, 3.41-3.55 (1H,
m, 2.33-2.60 (6H m, 1.87 (3H t, J=2.3 Hz), 1.61-1.72 (2H, m,
0.91-1.01 (6H, n). [0068] 10 Exanple 25 N 12-

(4-But - 2- y%wl&m?qr]\ sh{onyin v T Yine ifmels31 WBRRRAOKE Nt A=22)
Ipropyl)phenyl]ethyE}- hydr oxyformam de (1-25) [Chem cal Forrmula 31] 15M5
(ESI) mz: [ der) Forppl RVRE L CDC13) : 68.37 (0.5H, s), 8.08 (0.5H, s),
7.76-7.89 (2H, m, 7.04-7.24 (6H m, 5.64 (0.5H, dd, J=3.7, 12 Hz),
5.29-5.38 (0,0H,_m, 4.68-4.7ﬂ2£fH, m, 3.98-4.23 (1H, m, 3.67 (4H br s),
3.40-3.53 ( Hfgigé 2.5 637 (&, m, 2.24-2.46 (6H, m, 201.87 (3H, t, J =
2.3 Hz), 1.B5- . [0089] Exanple 26 N 12- ,
(4-But - 2-ynyl oxybefz | fonyl) -1- [4- (4-norpholin-4-y

| butyl' ) phenyl ] et hyl'l>- NIhydr oxyf or mani de (1-26) 25

o

{1-22)

MS (ESI) m/z: 495 (M+H)".

5 lH-NMR (CDCls): 8 8.39 (0.5H, s), 8.07 (0.5H, s), 7.78-7.89 (2H,
m), 7.05-7.30 (6H, m), 5.65 (0.5H, dd, J=3.7, 12Hz), 5.33-5.41
{0.5H, m), 4.70~-4.78 (24, m), 3.95~4.21 (iH, m), 3.31-3.52 (3H,
m), 2.80-2.91 (BH, m), 1.87 (3H, t, J = 2.3 Hz}.

[0066]

10 Example 23
N-{2-{4-But-2~-ynyloxybenzenesulfenyl)-1-[4-{3-dimethylamino
propyl)phenyl]lethyl}-N-hydroxyformamide (I-23)

IChemical Formula 29]

e "
!
J %ﬁ/g/w
Ho M
N ¢

(I-23)

15 MS (ESI) m/z: 459 (M+H) .
lH~NMR (CDCl3):88.06-8.13 (1H, m), 7.74-7.88 (2H, m), 7.02-7.24
(6H, m), 5.64-5.75 (0.5H, m), 5.22-5.32 (0.5H, m), 4.68-4.76
(2H, m), 4.02-4.22 (1H, m}, 3.40-3.58 (1B, m), 2.51 (2H, dd,
J=7.3, 7.8 Hz}, 2.17 (2H, dd, J=7.3, 7.8 Hz), 2.08 (3H, s),
20 2.06 (3B, s), 1.87 {(3H, t, J = 2.3 Hz), 1.52-1.66 (2H, m).
[0067]
Example 24
N-{2- (4~-But-2~ynyloxybenzenesulfonyl)~-1-[4-(3-diethylaminop
ropyl)phenyl]ethyl}-N-hydroxyformamide (I-24)
25
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[Chemical Formula 32] 2 NHHO Ir O (1-26) M5 (ESI) mz: 515(MtH) +. 1H NWR
(CDC13): 68.41 (0.5H, s), 8.10 (0.5H, s), 7.77-7.89 (2H, 5 m, 7.05-7.24
"(6H, m, 5.57-5.66 (0.5H, m, 5.31-5.38 (0.5H, m, 4.69-4.77 (2H, m,
3.97-4.23 (1H, m, 3.67 (4H, dd, J=4.1, 4.6 Hz), 3.40-3.53 (1H m,
2.52-2.63 (2H, m, 2.24-2.46 (6H m, 1.87 (3H, t, J = 2.3 Hz), 1.39-1.63
(4H, m. [0070] 10 Exanple 27 N-{ 4- [ 1- (Fornyl hydroxyam no) -2-

(4- pent - 2-ynyl oxybenzenesul f onyl) ethyl] benzyl | net hanesul f onam de (1-27)

[ Chem cal Fornula 33] 0,0 N 15M5 (ESI) mz: 495(M+H) +. 1H NVR ( CDC13):

68.29 (0. 6} héamcg§<ygr&glgr@8f) 7. 75 7.88 (2H, m), 7.23-7.35 (4H m,

7.05-7.16 = 3.7, 12 Hz), 5.31-5.41 (0.4H, m,
4.71-4.80 ( 4. 26 &,sj 3 95-4.18 (1H, m, 3.39-3.50 (1H, m,
2.89 (3H, bf s 202. 2 q\ =1.8, 7.3 H), 1.14 (3H, t, J =7.3
Hz) . [0071]lf Exa i
N-{4-[ 1- ( For ny! hydiie 1 N0) - 2- (4- oct - 2- ynyl oxybenzenesul fo
nyl)ethyl]benzyllnetha esul fonam de (1-28) [Chenical Fornula 34]

(L-24})

MS (ESI) m/z: 487 (M+H)".
'H-NMR (CDCls): 6 8.29 (0.5H, s), 8.07 (0.5H, m), 7.75-7.89 (2H,
5 m), 7.04-7.24 (6H, m), 5.64 (0.5H, dd, d=3.7, 11 Hz), 5.28-5.37
(0.5H, m), 4.6%9-4.77 (2H, m), 4.00-4.23 (1H, m), 3.41-3.55 (1H,
m}, 2.33-2.60 (¢H, m), 1.87 (34, t, J=2.3 Hz), 1.61-1.72 (2H,
m}, 0.91-1.01 (&H, m).
{00681
10 Example 25
N-{2-(4-But-Z-ynyloxybenzenesulfonyl)-1-[4- (3-morpholin-4-y
lpropyl)phenyl]lethyl}-N-hydroxyformamide ({(I-25)

[Chémical Formula 31]

(O o

{1-25)

15 MS {ESI) m/z: 501 (M+H)".
TH-NMR (CDC1l3): & 8.27 (0.5H, s), 8.08 (0.5H, s), 7.76-7.89 (2H,
m), 7.04-7.24 {(6H, m}, 5.64 (0.5H, dd, J=3.7, 12Hz}), 5.29-5.38
(0.5H, m), 4.68-4.77 (2H, m), 3.98-4.23 (1H, m), 3.67 (4H, br
s), 3.40-3.53 (1H, m), 2.52-2.63 (2H, m), 2.24-2.46 (6H, m),
20 1.87 (3H, t, J = 2.3 Hz), 1.65-1.76 (2E, m),
[0069]
Example 26
N-{2- (4-But-2-ynyloxybenzenesulfonyl)-1-[4-(4-morpholin-4-y
lbutyl)phenyllethyl}-N-hydroxyformamide (I-26)
25
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0,0 N (F28) Ms (ESI) mz: 537(MrH)+. 1H NVR (CDCl2): 68.35 (0.6H, s),
8.03 (0.4H, s), 7.76-7.88 (2H, 5 m, 7.27-7.36 (4H, m, 7.06-7.17 (2H, m,
5.66 (0.6H, dd, J = 3.7, 12 Hz), 5.34-5.42 (0.4H, m, 4.72-4.82 (2H, m,
4.23-4.33 (2H, m, 3.94-4.18 (1H, n), 3.38-3.51 (1H, m), 2.90 (1.2H, s),
2.89 (1.8H, s), 2.22 (2H, tt, J = 2.3, 7.3 Hz), 1.45-1.55 (2H, m,
1.23-1.38 (4H, m, 0.87 (3H, t, J = 7.3 Hz). 10[0072] Test Example 1
ADAML7 | nhi bition Test The nucl eoti de sequence of ADAML7 was
reported by Moss et al. (Mbss, M L. et al., Nature 1997, 385, 733-736). 15
Accor di ngl ys, dhe. .6 DA MRS, obs pi ned from THE-1 cells of a human nonocytic
cell line in the usual way, and this was inserted into an expression
vector, and thereafter the vector transforned in mammal cells or insect
cells to therepy make the cells e,g‘S?’Zss ADAML7. 20In the ADAML7 i nhi bition
test, ADAML7 oiginned i e ner” as above was used as an enzyne, and a
fluorescent gynthetg rate Nma (N-nethyl anthranylic acid)

- Leu- Al a- d n{ Al a- VaP= At g+Ser - Ser - Lys- Dnp (di ni trophenyl )-D- Arg- NH2

contai ning the ADAMI?- clleaved sequence of a 25 nenbrane-bound TNF was used
as the substrate. Lbing these in the test, the ADAML7 activity in the
presence or absence of "¥Hle test substance was measured. The method of
ADAML7 i nhj bi ti test | j-oned bel ow. Concretely, 90 1.11 of an enzyne
liquid asqggeE%r dnﬁg'hgggvﬁgajUnits in an assay buffer A (50mM

tris-hydr oehiveri depdiyf £ & 8 (9H (D..5), cont ai. hDn@ .260 M Jodiruin el {@H,de, 5 MMV
cal ci um chi or 109s_40,9M i NG Sull 8he5 B 00F8p0d UMb azi de, 3 @Nh 2x0/

bovi ne “serum al bumi nf (the armount of enzyme capable of 5 deconposing 1 pnol
of substratke &t625€ Tor 28, mnute9Was- defilfiedito3pe” 1{4Fhi €4, Jand -390 gL a
fluorescent synthetigysybsirate as, prepanedst g2he 40 albino ans assay buf fer
B (50 mMtris-hydrochioride buffer’ (pH 7.5) containing 200 nM sodi um
chloride, ® nM & didtim &nl ér T de; 3 18F lgMzi3c 1s GPf 488 B 004% 10 sodi um
azide, and;&;fH% PLURONIC F-68) were m xed, and reacted at 37C for 1.5
hours. Subsequently, using a fluorescent intensity neter (Fluoroskan
Ascentl)o, t@?éaf?@e‘?ct%on | iquid was anal yzed at an excitation wavel ength of
355 nm andy-ats-a) Ie@Shiy1gyheyelaniid) -of- 46denm-royviel exyharezdriwswaizymat i ¢
activity onyl)ethylibenzyl}methanesulfonamide (I-27)

[Chemical Formula 33]

Q.0
O N/ .
@\ H
I 5
Ho "

15 MS (ESI) m/z: 495(M+H)".
'H-NMR (CDCla}: 8 8.29 (0.6H, s), 8.00 (0.4E, s), 7.75-7.88 (2H,
m), 7.23-7.35 (4H, m), 7.05-7.16 (2E, m), 5.66 (0.6H, ad, J =
3.7, 12 Hz), 5.31-5.41 (0.4H, m), 4.71-4.80 (2H, m), 4.26 (2H,
br s}, 3.95-4.18 {(1H, m), 3.39-3.50 (1H, m), 2.89 (3H, br s),
20 2.24 (2H, tq, J =1.8, 7.3 Hz), 1.14 (3H, t, J = 7.3 Hz).
[GO071]
Example 28
N-{4-[1-(Formylhydroxyamino)-2-(4-oct-Z-ynyloxybenzenesulfo
nyl)ethyllbenzyllmethanesulfonamide (I-28)
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15 therein. Fromthe enzymatic activity in the presence or absence
of the test conpound, the inhibitory percentage was determ ned, and the 50%
i nhibitory concentration (1050) of the test conpound was cal cul ated. 20The
50% i nhi bitory concentration agai nst ADAML7 of the N hydroxyformam de
derivative of the invention, as determned in this test, was shown in Table
1. [0073] [Table 1] Conpound IC52 Value(nM 1-1 5.2 1-2 7.2 1-3 8.2 1-4
5.8 1-5 7.2 1-6 18 1-7

[Chemical Formula 34]

0
QO
I 5
Ho' My
(o]
(1-28)

MS (ESI) m/z: 537 (M+H)".
lH-NMR (CDCl3): & 8.35 (0.6H, s), 8.03 (0.4H, s), 7.76-7.88 (2H,
5 m), 7.27-7.36 {4H, m), 7.06-7.17 (2H, m), 5.66 {0.6H, dd, J =
2.7, 12 Bz), 5.34-5.42 (0.4H, m), 4.72-4.82 (2H, m), 4.23-4.33
(2E, m}, 3.94-4.18 (1H, m), 3.38-3.51 (1H, m), 2.90 (1.2E, s),
2.89 (1.8H, s), 2.22 (2H, tt, J=2.3, 7.3 Hz), 1.45-1.53 (2H,
m), 1.23-1.38 (4H, m), 0.87 (3H, t, J = 7.3 Hz).
10 [0072]
Test Example 1

ADAM17 Inhibiticon Test
The nucleotide sequence of ADAM17 was reported by Moss
et al. (Moss, M. L. et al., Nature 1997, 385, 733-736).

15 Accordingly, the cDNA was obtained from THP-1 cells of a human
monocytic cell line in the usual way, and this was inserted into
an expression vector, and thereafter the vector was transfecrmed
inmammal cells or insect ¢ells to therebymake the cells express
ADAM17.

20 In the ADAM17 inhibition test, ADAM17 cbtained in the
manner as above was used as an enzyme, and a fluorescent
synthetic substrate Nma (N-methylanthranylic
acid)~Leu-Ala-Gln-Ala-Val-Arg-Ser—-Ser-Lys-Dnp(dinitrophenyl
y-D-Arg-NH, centaining the ADAMl17-cleaved sequence of a

25 membrane-bound TNF was used as the substrate. Using these in
the test, the ADAM17 activity in the presence cr absence of the
test substance was measured. The method of ADAM17 inhibition
test is mentioned below.

Concretely, 90 pl of an enzj;me liguid as prepared to have
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55 [0074] Test Exanple 2 ADAMLO | nhibition Test 5The cDNA of ADAMLO was
obtained fromTHP-1 cells in the usual way, and this was inserted into an
expression vector, and thereafter the vector was transfornmed in mamal
cells or insect cells to thereby make the cells express ADAMIO. In the
ADAMLO inhibition test, ADAMLO obtained in the manner as above was used 10
as an enzyne, and a fluorescent synthetic substrate Nma

(N-net hyl anthranylic acid) -Leu-Al a-d n-Al a-Val -Arg-Ser-Ser-Lys-Dnp
(dinitrophenyl )-D-Arg-NH2 was used as the substrate. Using these in the
test, the ADAMLQsagt iaW LY¥sd P Hulte Pl £S@NCRy Alri2h3eee Al ot N tRSr15

substance was neasur ed. The met hod of ADAMLO inhibition test is nmentioned

bel ow. Conttfet ety 90~ gt ivincan’ ¥hzgie SPrgUrdCplepaied dsfiy @t ad8ay buf fer

A (50 mM tolss.hydr oghl gf Egﬁcbéﬂlffearte(,pb" de P s%%l%ﬁ' D Nee 2Q9drr;1vln§ﬂqmum
chloride, 5 nM cal'ci um chiori de, 18 Oﬁ]%M zi nc sul fate, 004% sodi um

azi de, andDC?”ﬁbe/ nECbi FePs@itm al cunhd °4o ?ﬂ_z%“?l E%P%%Jc%nto synt heti c

- substrat e as-dnRRANRAL ao@eoﬁguthat@&taﬁWf@ﬂflfﬁnﬁd WOsmM¥fined
tris-hydrochl ori de bu contai ning 200 mM sodium chloride, 5 nmv

f
cal ci um chfoRcdé, "t )I\/I\/Iai’ldngosltﬁ FaféUCcHe A% SHdi M asi T80 Jrtf D 2365%
PLURONI C Foiifharwey e tii xed, and jeactred saf 25€alorbbrheour s Sulsequent |y,

using & fLUoreseent. it eugl . FRLer P I0n08ka0. faoent)eo the Leack on

l'iquid was an ‘exci on vvavel eng rrm an at a
measuri ng mal/:ehei‘egt r5 of1 46ﬂ)cnmt<d1btei1eian ne uMezénzysmtfatactd \DiOEg t herein.

10 sodium azide, and 0.05% PLURONIC F-68) were mixed, and reacted
at 37°C for 1.5 hours. Subsequently, using a fluorescent
intensity meter (Fluoroskan Ascent), the reaction liquid was
analyzed at an excitation wavelength of 355 nm and at a measuring
wavelength of 460 nm to determine the enzymatic activity

15 therein.

From the enzymatic activity in the presence or absence
of the test compound, the inhibitory percentage was determined,
and the 50% inhibitory concentration (ICsy) of the test compound
was calculated.

20 The 50% inhibitory concentration against ADAM17 of the
N-hydroxyformamide derivative of the inventiocn, as determined
in this test, was shown in Table 1.

[0073]
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Fromthe enzymatic activity in the presence or absence of the test
conpound, the inhibitory percentage was determ ned, 10 and the 50%

i nhibitory concentration (1C50) of the test conpound was cal cul at ed.

The 50% i nhibitory concentration agai nst ADAMLO of the N-hydroxyfornmam de
derivative of the invention, as determned in this test, was shown in Table
2. 15[ 0075] [Table 2] Conmpound |IC50 Value(nM 1-1 13 1-2 22 1-3 42 1-4 40
1-5 19 1-6 70 1-7 90

[Table 1]
Compound ICsy Value (nM)
1-1 5.2
I-2 7.2
I-3 8.2
I-4 5.8
I-5 7.2
I-6 18
I-7 55
[0074]

Test Example 2
ADAM10 Inhibition Test
5 The cDNA of ADAM10 was obtained from THP-1 cells in the
usual way, and this was insertfed into an expression vector, and
thereafter the vector was transformed in mammal cells or insect
cells to thereby make the cells express ADAM10., In the ADAMI1O
inhibition test, ADAM10 cocbtained in the manner as above was used
10 as an enzyme, and a fluorescent synthetic substrate Nma
(N—-methylanthranylic
acid)-Leu-Ala-Gln-Ala-Val-Arg-Ser-Ser-Lys-Dnp{dinitrophenyl
) -D-Arg-NH; was used as the substrate. Using these in the test,
the ADAM1O0 activity in the presence or absence of the test
15 substance was measured. The method of ADAMIO inhibition test
1s mentioned below.
Concretely, 90 pl of an enzyme liguid prepared using an
assay buffer A (50 mM tris-hydrochloride buffer (pH 7.5)
containing 200 mM sodium chloride, 5 mM calcium chloride, 10
20 UM zinc sulfate, 0.004% sodium azide, and 2 mg/mL bovine serum
albumin), and 90 pL a fluorescent synthetic substrate as

‘prepared to be 20 upuM in an assay buffer B (50 mM
tris-hydrochloride buffer (pH 7.5) containing 200 mM sodium
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| NDUSTRI AL APPLI CABI LI TY [0076] The N hydroxyformani de derivative of the

i nvention 20 exhibits an excellent ADAML7 inhibitory activity and is useful
as a nedi cament for treatnent and prevention of ADAML7-rel ated di sorders.
In addition, of the N-hydroxyformam de derivative of the invention, those
havi ng an ADAML7 inhibitory activity and additionally having an ADAMLO
inhibitory activity are nore useful as a nedicanent for treatnent and
prevention of disorders which both ADAML7 and ADAMLO are cl osely rel at ed.
CLAIMS [C ai m 1] A conpound represented by the foll owi ng general

formil a ('éhlé’flc?e sal tt REEEOTy Of1 & SR Vaitoe Mhé‘&ﬁef subkLhemgalokormul a 1]

"Y NH( | d wherein X represents a.gk [ene group: Y represents a
hydr ogen a%%%u%F‘Zl@@H@qﬁ?@ ﬁflPﬁdiP@éItlgsFa )iﬁﬁé@é?l}%ﬁdff PBﬁﬂ]{FatC&e@ 10 RL

representsS,y 2s5°c for 5 hours. Subsequently, using a fluorescent

intensity meter (Fluorocskan Ascent), the reaction liquid was

5 ahalyzed at anexcitationwavelength of 355 nm and at ameasuring

wavelength of 460 nm to determine the enzymatic activity

therein.

From the enzymatic activity in the presence or absence

of the test compound, the inhibitory percentage was determined,

10 and the 50% inhibitory concentration {ICsy) of the test compound
was calculated.

The 50% inhibitory concentration against ADAM10 of the

N-hydroxyformamide derivative of the invention, as determined

in this test, was shown in Table 2.

i5 [0075]
[Table 2]
Compound ICs9 Value (nM)
-1 13
I-2 22
I-3 42
I-4 40
I-5 19
I-6 70
I-7 90

INDUSTRIAL APPLICABILITY
[0076]
The N-hydroxyformamide derivative of the invention
20 exhibits an excellent ADAM17 inhibitory activity and is useful
as a medicament for treatment and prevention of ADAM17-related
disorders. In addition, of the N-hydroxyformamide derivative
of the invention, those having an ADAM17 inhibitory activity

and additiocnally having an ADAMI0 inhibitory activity are more
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[Chemical Forrmula 2] 00"0 SI. 2 .""N RZNR- , or RsSRSR4 R2 represents an
optional |l y-substituted Cl1-C6 al kyl group, an optionally-substituted aryl
group, or a Cl-C6 al koxy group; 15 R3 and R 4 each i ndependently.represent
a hydrogen atom a Cl1-C6 al kyl group, or R3 and R4 nmayforma

ni trogen-containing hetero ring along with the nitrogen atom adj acent
thereto; R5 represents a hydrogen atom a Cl1-C6 al kyl group or a C-C6

al kyl sul fonyl group; 20 Z represents a hydrogen atomor a C-C6 al kyl
group. [C aim 2] The conpound or a salt thereof or a solvate thereof

accor di ng &s%ﬁlaé%lae&m%&@hﬁ ftoffet%m@maﬁ@g&@@@m% by dikeraensr al

formula (1) 1s e foll ow ng

N[ 2- (4- buthlzﬁyﬂ@)qtax%é%%n@%wfwglﬂ 2¥e( #1aPethyfamivhet h
yl phenyl ) et hy1] - N- hydr oxyf or mam de,

N[ 2- (4- but - 2-ynyl oxybenzenesul f onyl) - 1- ( 4- di et hyl am nonet
hyl phenyl ) et hy1] - N- hydr oxyf or mam de,
N-{4-[2-(4-but-2-ynyl oxybenzenesul fonyl)-1-(fornyl hydroxyam
i no) et hyl ] benzy11- 2- net hoxyacet am de,
N-{4-[2-(4-but-2-ynyl oxybenzenesul fonyl)-1-(fornyl hydroxyam 5
i no) et hyl ] benzyl | net hanesul f onam de,
N-{4-[2-(4-but-2-ynyloxybenzenesul fonyl)-1-(fornyl hydroxyam
i no) et hyl ] benzyl | benzam de,

N[ 2- (4- but - 2- ynyl oxybenzenesul f ony1l) - 1- (4- nDrpholln 4-yl me
t hylphenyfl et hyl ] - N hydr oxyf or mam de, 10

N- hydr oxy- N-[ 1- (4- nor phol i n- 4-yl et hyl pheny1) - 2- (4- pent - 2-y
nyl oxybenzenesulfonyl ) et hyl ] f or mam de,

N-[ 2- (4- but - 2- ynyl oxybenzenesul f ony1l) - 1- (4- di et hyl am nophe
nyl) et hyl] - N- hydr oxyf or mam de,

N[ 2- (4- but - 2-ynyl oxybenzenesul f onyl) - 1- ( 3- di et hyl am nophe 15
nyl ) et hy1] - N- hydr oxyf or mam de,

N-[ 2- (4- but - 2- ynyl oxybenzenesul f ony1l) - 1- ( 2- di et hyl am nophe
nyl ) et hy1l] - N- hydr oxyf or mam de,

N-[ 2- (4- but - 2-ynyloxybenzenesul f onyl) - 1- (4- pi peridi n-| -yl me
t hyl phenyfl et hyl] - N- hydr oxyf or mam de, 20

N-[ 2- (4- but - 2- ynyl oxybenzenesul fonyl) - 1- (3-pi peridin-1-ylne
t hyl phenyl ) et hy1] - N- hydr oxyf or mam de,

N-[ 2- (4- but - 2-ynyl oxybenzenesul f onyl) - 1- ( 3- nor phol i n- 4-yl e
t hylphenyfl et hyl ] - N- hydr oxyf or mam de,

N[ 2- (4- but - 2- ynyl oxybenzenesul fonyl) - 1- {4-[ (et hyl met hyl am 25
no) net hyl ] phenyl | et hyl ] - N- hydr oxyf or mam de,

N- (2- (4- but - 2-ynyl oxybenzenesul fonyl) - 1- 13- [ (et hyl met hyl am
no) met hy1] phenyl | et hyl ) - N- hydr oxyf or mam de,

N-14-[ 2- (4- but - 2-ynyl oxybenzenesul f ony1) - 1- (f or nyl hydr oxyam
i no) et hyl ] benzyl | - N- net hyl net hanesul f onam de, 30

N- 14-[ 2- (4- but - 2- ynyl oxybenzenesul fonyl) - 1- (f or mylhydr oxyam
i no) et hyl ] benzyl | - 4- met hyl benzenesul f onam de,
N-{4-[2-(4-but-2-ynyl oxybenzenesul fonyl)-1-(fornyl hydr oxyam
i no) et hyl ] benzy11-4, N-di met hylbenzenesul f onam de,
N-{4-(2-(4-but-2-ynyl oxybenzenesul fonyl)-1- (fornyl hydroxyam
i no) et hyl ] benzyl | - N- net hyl sul f onyl net hanesul f onam de,

N-{2- (4- but - 2- ynyl oxybenzenesul f onyl) - 1- [ 4- ( 2- di net hyl am no
et hyl ) phenyl ] et hyl | - N- hydr oxyf or mam de,

N-{2- (4-but - 2-ynyl oxybenzenesul f onyl) - 1-[ 4- (2- nor phol i n-4-y
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5 |l et hyl ) phenyl ] et hyl | - N- hydr oxyf or mam de,
N-(2-14-[2-(4-but-2-ynyl oxybenzenesul fonyl)-1-(fornyl hydrox
yam no) et hyl ] phenyl } et hyl ) net hanesul f onam de,

N-{2- (4- but - 2-ynyl oxybenzenesul f onyl) - 1- [ 4- ( 3- di net hyl am no
propyl ) phenyl ] et hyl | - N- hydr oxyf or mam de, 10

N-{2- (4- but - 2- ynyl oxybenzenesul fonyl)-1-[4-(3-di et hyl am nop
ropyl ) phenyl ] et hy1} - N- hydr oxyf or mam de,

N-{2- (4- but - 2- ynyl oxybenzenesul f onyl) - 1- [ 4- ( 3- nor phol i n-4-y
Ipropyl)phenyl]ethyl} N- hydr oxyf or maqh €8s

N-{2- (4-but - 2- ynyl oxybenzenesul f ony1) - 1-[ 4- (4- nor phol i n-4-y 15
| but yI ) phely4d8t Hy1} - N- hydr oxyf or nam de,

N-{4-[1-(fornyl hydsexyam ne raséﬂt@@rﬁy 2n¥nyd Dxyeny gaasvhf formula
onyl)ethylgfenzylInethanesu f opam

N-{4- [ 1- (f By hy1Hydr & 5rrFﬁ8§e?f(4Och?t %Vﬁ;}ﬁo%%éﬁ%nesm fo

nyfl et yl | heteryildaretrhanesul i pnam de. 20[ d ai m 3] A nedi canent
containing, as an active ingredient therein, a conpound or a salt thereof
or a solvate thereof as qﬂaied inclaiml or 2. [Caim4] 25The nedi canent
according to claim 3, an ADAML7 inhibitor. [Caim5] The

medi canment according to cI is a preventive agent or a treatnent
agent for rheumatoid ar hrltls 4%?€¥i§§c 30..lLypys erythematosus, Crohn's
di sease, Behcet's di seage, erosis, Sjogren's syndrone, sepsis,
acute infection, asthm, atoplc derngtitis, psoriasis, or cancer.

wherein X represents a phenylene greoup;

Y represents a hydrogen atom, or - (CHz)oR';

m indicates an integer of from 0 to 4;
10 R? represents:

{Chemical Formula 2]

X X R®
“N“CR2 . ONTTRZ O, oOr N7 :
ks e e

R? represents an optionally-substituted C1-C6 alkyl group, an
opticnally-substituted aryl group, or a Cl-Cé6 alkoxy croup;
15 R® and R* each independently represent a hydrogen atom, a C1-C6
alkyl group, or R® and R* may form a nitrogen-containing hetero
ring along with the nitrogen atom adjacent thereto;
R® represents a hydrogen atom, a C1-C6é alkyl group or a C1-C6
alkylsulfonyl group;
20 Z represents a hydrogen atom or a Cl-Cé alkyl group.
[Claim 2]

The compound or a salt thereof or a solvate thereof
according to claim 1, wherein the compound represented by the
general formula (I) is the following:

25 N-[2~(4-but-2-ynyloxybenzenesulfonyl)-1-(4-diethylaminometh
ylphenyl)ethyl];N—hydroxyformamide,
N=-[2={4~but-2-ynyloxybenzenesulfonyl)-1-(4-dimethylaminomet
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hylphenyl)ethyl]-N-hydroxyformamide,
N=-{4-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(formylhydroxyam
ino)ethyllbenzyl}-2-methoxyacetamide,
N-{4=-[2=-(4~but-2-ynyloxybenzenesulfonyl)-1- (formylhydroxyam
ino)ethyl]lbenzyl }methanesul fonamide,

N-{4-[2~ (4-but-2-ynyloxybenzenesulfonyl)-1-(formylhydroxyam
ino)ethyl]lbenzyllbenzamide,
N-[2-(4-but-2-ynyloxybenzenesulfonyl}~1-(4-morpholin-4-ylme
thylphenyl)ethyl] -N-hydroxyformamide, _
N-hydroxy-N-[1- (4-morpholin-4-ylmethylphenyl)-2-{(4d-pent-2-y
nyloxybenzenesulfonyl)ethyl] formamide,
N-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(4-dimethylaminophe
nyl)ethyl]-N-hydroxyformamide,
N-[2-{4-but-2-ynyloxybenzenesulfonyl)~1-{3-dimethylaminophe
nyl)ethyl]-N-hydroxyformamide,

N-[2- (4-but-2-ynyloxybenzenesulfonyl)-1-(2~dimethylaminophe
nyl)ethyl]—N—hydroxyformamide,
N-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(4-piperidin-1l-ylme
thylphenyl)ethyl] -N-hydroxyformamide,
N-[2-({4-but-2-ynyloxybenzenesulfonyl)-1-(3-piperidin-1-ylme
thylphenyl)ethyl]l ~N-hydroxyformamide,

N~ [2-({4-but-2-ynyloxybenzenesulfonyl)-1-(3-morpholin-4-ylme
thylphenyl)ethyl]-N-hydroxyformamide,
N-[2-({4-but-Z2-ynyloxybenzenesulfonyl)-1-{4-[ (ethylmethylami
no)methyl]lphenyllethyl]-N-hydroxyformamide,

N-(2- (4-but-2-ynyloxybenzenesulfonyl)-1-{3-[ (ethylmethylami
no)methyl]phenyllethyl)-N-hydroxyformamide,
N-{4-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-{(formylhydroxyamnm
inc)ethyllbenzyl}-N-methylmethanesulfonamide,
N-{4-[2-(d-but-2-ynyloxybenzenesulfonyl)-1-{(formylhydroxyam
ino)ethyllbenzyl}-4-methylbenzenesulfonamide,
N={4-[2-(4-but-2-ynyloxybenzenesulfonyl)-1l- (formylhydroxyam
ino)ethyllbenzyl}-4,N-dimethylbenzenesulfonamide,
N-{4~[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(formylhydroxyam
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ino)ethyllbenzyl}-N-methylsulfonylmethanesulfonamide,
N-{2-(4-but-2-ynyloxybenzenesulfonyl)-1-[4-(Z2-dimethylamino
ethyl)phenyllethyl}-N-hydroxyformamide,
N-{2-(4-but-2-ynyloxybenzenesulfonyl)-1-{4-(2-morpholin-4-y
lethyl)phenyl]ethyl}—N—hydroxyformamide,
N-{2~-{4-[2-{4-but-2-ynyloxybenzenesulfonyl)-1-(formylhydrox
yamino)ethyl]phenyl}ethyl)methanesulfcnamide,
N-{2-({4{-but-2~-ynyloxybenzenesulfonyl)-1-[4-(3-dimethylamino
propyl)phenyl]ethyl}-N-hydroxyformamide,
N-{2-{4-but-2-ynyloxybenzenesulfonyl)-1-[4-(3-diethylaminop
ropyl)phenyllethyl}-N-hydroxyfcrmamide,
N-{Z2={4=-but-2-ynyloxybenzenesulfonyl)-1-[4-{3-morpholin-4-y
lpropvl)phenyl]lethyl}-N-hydroxyformamide,
N-{2-{4-but-2-ynyloxybenzenesul fonyl)-1-[4-{4-morpholin-4-y
lbutyl)phenyliethyl}-N-hydroxyformamide,
N-{4-[1-{formylhydroxyamino)-2- (4-pent-2-ynyloxybenzenesulf
onyl)ethyl]lbenzyl}methanesulfonamide, or
N-{4-[l-{formylhydroxyvaminc)-2-(4-oct-2-ynyloxybenzenesulfo
nyl)ethyllibenzyllmethanesulfonamide.

[Claim 3]

Amedicament containing, as an active ingredient therein,
a compound cr a salt thereof or a solvate therecf as stated in
claim 1 or 2.

[Claim 4]

The medicament according to c¢laim 3, which is an ADAML7
inhibitor,.
[Claim 5]

The medicament according toclaim 3, which is a preventive
agent or a treatment agent for rheumateid arthritis, systemic
lupus erythematosus, Crohn’s disease, Behcet’'s disease,
multiple sclerosis, Sjogren’s syndromne, sepsis, acute

infection, asthma, atopic dermatitis, psoriasis, or cancer.
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