[ DESCRIPTION] [Title of Invention] COVPGOSI TI ON FOR MAI NTAI NI NG
FUNCTI ON OF PLATELETS [ Technical Field] 5The present invention
relates to a conposition for maintaining a function of platelets, a
nmet hod for preparing platelets, a blood product conprising platelets,
and a nethod for maintaining a function of platelets in a blood

pr oduct, | i an N-hydroxyformam de derivative.
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supply btoo in"an"a or such treatnment. Thus,

to date, hers have attenpted 15 to efficiently anmplify
henatopé?g?P¥A§?@§?%%IIs or hemat opoi etic progenitor cells.

Anong bl pod cel.l s, akaryocytes are platelet progenitor cells,
i.e., ceﬁfécﬁPé&ﬁﬁiﬁ§9%$§€e|ets and are known to form a propl atel et
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essential for blaood coagul ati on (henmostasis). Accordingl t he denand
For pl arbt bLEaNS 0 Fodtd§ CRPGHoF Gil 4 Stk hen. 2 Bord fhdpgubr ep 2 iTg
transpl antation, anticancer, therap and so, forth. 25P atel et
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(TPO) and in the way of differentiating unbilical cord bl ood ar bone
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bl ood from bl ood donors so far. Recently, a nethod al so_has been

at t enpt R PAUGHI cHNHEFabEIdi 61§ @ pAbgentf eryéammanidg rde BimRtlied ex
vivo to prepare platelets fromsuch progenitor cells. Forexanple, the
ptesent IBgekgsethver Féported: a nmethod for producing platelets in
a relatively large amount efficiently froma sac-like structure

encl osi ng hendtopéilet £&epridyaht (oot Pédldd; reftbpdtbseases typified

by leukemia, it is extremely important to stably amplify
and supply blood cells in an amount necessary for such
treatment. Thus, todate, many researchers have attempted

15 to efficiently amplify hematopoietic stem cells or
hematopoietic prcgenitor cells.

Among blcod cells, megakaryocytes are platelet
progenitor cells, i.e., cells producing platelets and are
known to form a proplatelet structure (cytoplasmic

20 formation) to produce platelets and play an important role
in therapeutic applications. Platelets are essential for
blood coagulation (hemostasis). Accordingly, the demand
for platelets is extremely high for leukemia, bone marrow
transplantation, anticancer therapy, and so forth.

25 Platelet production has been attempted by

administration of thrombopoietin (TPO) and in the way of



10 sac-like structure was prepared from human enbryonic stemcells
(ES cells ) (PTL 1) ; a nethod for efficiently preparing mature
megakar yocytes and platelets frominduced pluripotent stemcells (iPS
cells) inan in-vitro culture system (PTL 2); and so forth. 15As
descri bed above, researches on the nethod for preparing platelets per
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platelets i's poorly stable. For this reason, 1t 1S necessary to
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thereby inhibiting the gssog ation between GPl ba and VW, %nd t he
pl at el et 58PBE&E %51 08dMEEAGH APTFNYT 9B PPRIE JebRdi P relatively
Hence, it is anticipated that at | east the activity of ADAML 7 needs
to be suppFe8sed™MOnTor d&ittbCkesl lthe faffet i%on S bt kBl aPEFarcture
prepared in_vitro. Actually, the present inventors _have reported that
the funcePBRCSHLNH ath@et sCBPaFArcd PFAIePdTLAN BElept R g &t
an appropriate timng an inhibitor (such as Gvw001) directly,
i AR bi t i PYCa LietaIteprot of Adses &t ¢ £ §dof L aMpBBIRARPCRPAYS  fil 3R or
15 indirectly inhibiting activation of the activity of o
met al | opt®t éEnbB2 ceuchs hd PABAMLY g pehg)d for ef ficNepdrithereparing
i nhibitors such as Gv6001 inhibit the activities of not only ADAML7
but al scnadthEre nerapakeprvstey hases part Pd@tal gt MvP fremd MoRtaed
essential 20 for hematopoietic function). Hence, when such
i nhi bi t apsuaieomant Aen ot epat PPl agtlet sinnani ipoyitthe chdithitors
need to be added at a certain period when platelet production is
obser vedsyesemabiiifant ) y. aSichceo stichta .conpl ex task as getting right
timng is required in cell culturing that

15 As described above, researches on the method for

preparing platelets per se exogenously have been advanced.

However, the function o¢f prepared platelets is poorly

stable. For this reason, 1t is necessary to develop a

method that enables preparation of a large amount of

20 functional platelets capable of being stored for an
extended period of time.

Bindingbetweenplateletsandanextracellularmatrix

is an important process for inducing bloed coagulation

(hemostasis, thrombus formation, and the like). It is

25 believed that this process is initiated when a platelet

receptor GPIb binds To von Willebrand factor (VWE) via an

2



25i s poor in consistency and reproducibility, the method for
preparing platelets by utilizing these inhibitors has not been
satisfactory yet in preparing a | arge anount of functional platelets
and particularly in establishing a plant for platelet production
system Furthernore, non-sel ecti venetal | oprot ei nase

Si nhi bi t oL si,pRIPI £ thedeLiMi 1YQIALLOEr it has been reported that

net al | opr ot el nasessuchasnenbr anet ype et al | opr ot ei nases,
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believed to bring about a risk of various side effects verse
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nuscul oskel etal syndr one, many devel opnent’s o i nAibitors
haye beep, term nated. (NPL 3)., Moreover, . .15 it .is su ted th n
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Meanwhi | e agapresent, there is no effective nethod 20 for storing

pIateIet%hBr ared fromliving donors, other than a nethod in which

platelets are stored with agitating at 2 0 Cto 2 4 C, Accordingly,
it seens effe ?QEetolEréBaQEEMQ%RﬁEﬁgu%H%Fr%Bn}%ﬁﬁérEpﬁr@Elﬁﬁ%'%ns
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10 of platelets prepared in vitro. Actually, the present
inventors have reported that the function of platelets
prepared in vitro can be kept by adding at an appropriate
timing an inhibitor (such as GM6001) directly inhibiting
ametalloproteinase activity or a p38 MAP kinase inhibitor

15 indirectly inhibiting activation of the activity of
metalloproteinase such as ADAM17 (PTL 3).

Nevertheless, inhibitors such as GM6001 inhikit the
activities of not only  ADAM17 but also other
metalloprcteinases (particularly MMP9 and MMP14 essential

20 for hematopoietic function). Hence, when such inhibitors
are utilized to prepare platelets in vitreo, the inhibitors
needtobe addedatacertainperiodwhenplatelet production
is observed most abundantly. Since such a complex task
as getting right timing is required in cell culturing that

25 is poor in consistency and reproducibility, the method for

preparing platelets by utilizing these inhibitors has not



25activity of ADAML7 is utili zed‘ to keep the function of platelets.
Nevert hel ess, no verification has been nmade under the room
tenperature condition at all so far whether or not it is possible to
get unbilical cord blood or bone marrow cells differentiated into
nmegakar yocytes, and whether or not it is possible to produce
pl at el et o] - cbq_q;e' py ogeni | s, deri.ved S
cells org?%é Ilig.lg%%tt Asg"ggsc{rlt?b gletzfg%{/gﬁlga%co%g}?%d %)#lgg%l?cacﬁy
usabl e | ve i l.ent It fo ' Myl
afuﬁ@ﬁ%%%a}gtﬁggfﬂ%‘fﬂe%% atld ?PEEPPE%%ltargL ejtﬂ.%%%gl@‘{f%@ a
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net hod féﬁgtg;%ir%' E%lgld@ﬁteitg{b?¢%uét&%lne %Ié)g{g{nets in vitro and

parti cul d suita r “Imass pr-oduction of highly safe
platel ets have,not, been established a% ﬁr gsent. %{O’ taajicjaon Listd oo
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5 inhibitors inhikit the activity of ali of
metalloproteinases such as membrane type
metalloproteinases, secreted metalloproteinases and

ADAMs. Accordingly, the in vivo use is believed to bring

about a risk of various side effects (adverse influences

10 caused by the inhibition of essential MMPs or ADAMs acting

on different organs). Actually, since non-selective

metalloproteinase inhibitors cause a severe side effect

called musculoskeletal syndrome, the many developments of

these inhibitors have been terminated (NPL 3). Moreover,

15 it is suggested that an inhibitor with a hydroxamic acid

structure, such as GMG6001l, should have mutagenicity (NPL

4). Thus, platelets obtained by a method using foregeocing
inhibitor are not satisfactory even in safety yet.

Meanwhile, at present, there is no effective method

20 for storing platelets prepared from living donors, other

than a method in which platelets are stored with agitating

at 20°Cto24°C. Accordingly, itseemseffective toprepare

platelets under room temperature conditions (20°C to 24°C)

even when the method for suppressing the metalloproteinase

25 activity of ADAM17 is utilized to keep the function of

platelets. Nevertheless, no verification has been made
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under the room temperature condition at all so far whether
or not it is possible to get umbilical cord blood or bone
marrow cells differentiated into megakaryocytes, and
whether or not it is possible to produce plateiets from
5 hematopeietic progenitor cells derived from ES cells or
the like.
As described above, a compound practically usable
as an active ingredient of a composition for maintaining
a functionofplateletshasnot beendiscoveredyet. Hence,
10 a method for obtaining functionally stable pilatelets in
vitre and particularly a method suitable for mass
production of highly safe platelets have not been
established at present.
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to 4708 [ Summary of Invention] [Technical Problen] The present

i nvention has been made in view of the 5 above-described problens of
t he convgnpi,onal f-espniques. An object of the present invention is to
identify a conpound capable of maintaining a function of platelets by

specific i_nhi biti t oproteinase activity of ADAML7 to
suppressﬁ%hﬁggQB%ésdi%gyéﬂﬁgfﬂgi object of the 10 present invention
isto prfg%?ﬁ§giﬁ9ppp§gbhgﬁgfor mai ntai ning a function of platelets,

to effic produce p |l ets, and to inprove the quality

mai nt enance of_.a bl ood pr.oduct .l _of which are_achieved b
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around 37C is preferable. Hence, the present inventors next searched
or . ComBRA ARt ot b 1 Eadcinty ho S BAPEIa bt S ADART 5 Iedh At
GPl ba sheddin% in culturing at_around 37 C ,

Asar esulRDEHéf oF PodWRES RS FoURpihedding. Another object of the

10 present invention is to provide a composition for
maintaininga functionofplatelets, toefficientlyproduce
platelets, and to improve thequalitymaintenance of a blood
product, all of which are achieved by utilizing the
identified compound.

15 [Solution to Problem]

The present inventors have earnestly studied in order
to achieve the above objects. 2As a result, the inventors
have revealed that culturing under room temperature
condition of 25° fails to differentiate hematopoietic

20 progenitor cells derived from ES cells, iPS cells, or the
like into megakarvocytes, or to produce platelets from the
megakaryocytes, but that a culture condition around 37°C
is preferable. Hence, the present inventors next searched
for a compound capable of specifically inhibiting

25 ADAM17-mediated GPIba sheddinginculturingataround 37°C.

As a result, the followings were found out.



N- hydr oxyf ormam de derivatives with a particular structure have an
i nhibitory action specific to ADAML7. Wen the N-hydroxyformam de
derivatives were added to a culture system for producing platelets or
to human 5 peripheral bl ood-derived platelets, GPlba sheddi ng was
suppressed, and the function of the platelets was al so nmai ntai ned

der thg_ i1 - : 37C,, [
nave f oL B TR FPORClibh St one ol “Che Masnii | Fod bartHANAES
N- hyd ] j i : 0 . vatd . Ak t
usolul Tor BRI St BParn St oY oRt el R P SR T

i nt t LSI ; d .+ Ih
i scover PRErnsb® MLARPe PRI EERPEL ueR N B E e R AR I
f

15The present inventi.on nore specifically provides, the follow.n
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The present inventors have found out that from such acticons
of the identified N-hydroxyformamide derivatives, the
10 derivatives are extremely useful for efficient platelet
production, improvement in the guality maintenance of a
blood product comprising platelets, and so on. These
discoveries have led to the completion of the present
invention.
15 The present invention more specifically provides the
following inventions.
(1) Acompeosition formaintaininga functionof platelets,

the composition comprising, as an active ingredient, a

compound represented by the following general formula (I)

20 or a salt thereocf, or a solvate thereof:
[Chem. 1]
!
X
| o"s‘b N ———(
4 HO’N H

wherein

X represents a phenylene group:



00"0 R2ZNSR2and I R5R5R- A wherein R2 represents
anyone of a C to C6 al kyl group, which may be substituted, an aryl
group, which nmay 10be substituted, and a C to C6 al koxy group;

R5 and R4 each independently represent any one of a hydrogen atom and
a d to G alkyl group, or R5 and R4 together with an adjacent

ni trogen atom ygy, [ g a r I 5R%
represents any@gfnegjp%%ﬁt%d%% eﬁH%tcg%% hE}&@: J%%t%%%n%grgl@%l Jf&ﬁd a
G to 06 alkyls H%E:g'ié group; and Z represents any one of a
hydr ogen at om an to C6 al kyl group. (2)The conposition
according to (1), V\/ner e| n the %OCO olurglglergpf)r e%egtned obetohf (gei_[\gr@[
formula (1) is anyoneo Y ’
N'[Z'(A"QHt 2-ynyl oxybenzenesul fonyl)-1-(4-dieth

5 R! is any one of
[Chem. 2]
Q Ny
\‘N)J\RZ , \N/Ssz , and \N/R3 ’
IIQS F!QS Il?d-

whereinR2representsanyonecﬁfaCltx>CGalkyl
group, which may be substituted, an aryl group, which may
10 be substituted, and a Cl to C6 alkoxy group;
R*® and R® each independently represent any one
of a hydrogen atom and a Cl to C6 alkyl group, or R® and
R together with an adjacent nitrogen atom may form a
nitrogen-containing heterocycle; and
15 R® represents any one of a hydrogen atom, a Cl
to Cb alkyl group, and a Cl to C6 alkylsulfonyl group; and
7z represents any one of a hydrogen atom and a Cl1 to

Cé alkyl group.

{2) The composition according to (1), wherein the
20 compound represented by the general formula {(I) is any one
of

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

ylaminomethylphenyl)ethyl]-N-hydroxyformamide and



yl am nonet hyl phenyl ) et hyl] - N- hydr oxyf or mam de and
N-{4-[2-(4-but-2-ynyl oxybenzenesul fonyl)-1-(form

yl hydr oxyam no) et hyl ] benzyl | met hanesul f onam de. (3) The conposition
according to any one of (1) and (2) in a formof any one of a reagent
for maintaining a function 5 of platelets and an additive to a bl ood

product conprigi pg_phat @] 84 g - QC@LﬁM}QQHzfe% &IPP@BWQ—H‘-‘G‘@%%S

wherein the nethod conprises adding, to a culture system for

di 1 er eng g, eaakapy acukes) £L0A19k1 102pable coln mt%&@rent'aﬂng

into ytes an rodu ng platelets

”Egakary?%’t oorné ot pBgund i raeé(?cgEgg @;yttoh% eé]f%""onﬁg @ﬁ”%ﬁ?&

fornmul a asa thereo te th erein
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and erei n"mrepresen nt'éger ~of “any one o

20§1nd of platelets and an additive to a blood product comprising
platelets.
(4) A method for preparing platelets, wherein the method
comprises adding, to a culture system for differentiating
megakaryocytes from cells capable of differentiating into
10 megakaryoccytes and producing platelets from the
megakaryocytes, a compound represented by the following
general formula (I) or a salt thereof, or a solvate thereof:
[Chem. 3]
RO
I S
z HO jr
O
15 wherein
X represents a phenylene group;
Y represents any one of a hydrogen atom and - (CHz) nRY;
wherein
m represents an integer of any one of 0 to 4;
20 and

R! is any one of

[Chem. 4]



Rl is any one of [Chem 4 O (:)\\ R A9, RS N-and

wherein R2 represents anyone of a 01 to 06 al kyl group, which may be
substituted, an aryl group, which nay be substituted, and a d to 06
al koxy group; 5R2 and R4 each independently represent any one of a
hydrogen atomand a C to 06 al kyl group, or R2 and R4 together with
an adj acent ndrogen atom may faQrm~a nitrogen-containing heterocycle;

and /I}LL R5 reftesents any one of a hydrogenﬁatom a
A 10to 06 al kyl group, and.a C So Q6 al kyl sul fogyl group; Rsd Z
repr esen?s\l’dny oRe of g hydr ogNn atRh and, a @Il \N/ ;

| | |

R® R® R*

wherein R? represents any one of a C1 to C6 alkyl
group, which may be substituted, an aryl group, which may
be substituted, and a Cl to C6 alkoxy group;
5 R® and R? each independently represent any one
of a hydrogen atom and a Cl to C6 alkyl group, or R?® and
R* together with an adjacent nitrogen atom may form a
nitrogen-containing heterocycle; and
R® represents any cne of a hydrogen atom, a Cl
10 to C6 alkyl group, and a Cl1 to Cé alkylsulfonyl group; and
7 represents any one of a hydrogen atom and a Cl to
Cé alkyl group.
(5) The method according to (4), wherein the compound
represented by the general formula (I) is any one of
15 N-[2-(4-but~-2-ynyloxybenzenesulfonyl)-1-(4-dieth
ylaminomethylphenyl)ethyl]-N-~-hydroxyformamide and
N-{4-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(form

ylhydroxyamino)ethyl]lbenzyl}methanesulfonamide.

(6) The method according toanyoneof (4) and {5), wherein
20 a culture temperature in the culture system is 35 to 38°C.
(7) A culture which is a culture system for

differentiating megakaryocytes from cells capable of

differentiating intc megakaryocytes and for producing

10



06 al kyl group. ( 5 )The nethod according to (4), wherein the
conpound represented by the general forrmula (I) is any one of

15N-[ 2- (4- but - 2-ynyl oxybenzenesul fonyl)-1-(4-dieth

yl am nomet hyl phenyl ) et hy1] - N- hydr oxyf or mam de and

N- 14-[ 2- (4- but - 2-ynyl oxybenzenesul fonyl)-1-(form

yl hydr OXIb’@H‘t'%Q)e@fEéWf}Qﬁ”HJé magngwg@m deand 6)s Theqaet hed the

according to any one of (4) and 7 wherein 20a culture tenperature

[n the cllbyuee: syshembhotide r%%qeséﬂeé SYIY @ Wi d 58 Gt &

system fo itferentiating megakaryocytes fromcells capabl e

differ e”{f(b%'uri% | nEp ggggkgrayogyﬁggrg%% fof, péo%‘i'v”c&e p{ﬂ&&?'e%tf‘. from

t he nega aryocyt es I's added to the 'systemw th a conpoun
repr esent etjc % g.follow ng general fornula (1) or a salt thereof,
or a solva ﬁere f: [Chem 5] 0 s-Y,

wherein
X represents a phenylene group;

Y represents any one of a hydrogen atom and - (CHg)le,‘

wherein
10 m represents an integer of any one of 0 to 4;
and
R! is any one of
[Chem. 6]
0 O 0
BIN R4 RS
SNTCRZ, ONTR?2, and N7
s I iy
15 wherein R? represents any one of aCl to C6 alkyl

group, which may be substituted, an aryl group, which may
be substituted, and a Cl to C6 alkoxy group;
R® and R? each independently represent any one
of a hydreogen atom and a Cl to C6 alkyl group, or R® and
20 R* together with an adjacent nitrogen atom may form a

nitrogen-containing heterocycle; and

11



(5" NH(1) HO" 8 wherein X represents a phenyl ene group; Y represents
any one of a hydrogen atomand - (OH),,,Rl; wherein 10mrepresents
an integer of any one of 0 to 4; and is any one of [Chem 6] O0"p N
R-and1\1R3 | cl AR1

R® represents any one of a hydrogen atom, a C1l
to C6 alkyl group, and a Cl to C6 alkylsulfonyl group; and
Z represents any one of a hydrogen atom and a Cl to
C6 alkyl group.
5 (8) The culture according toe (7}, wherein the compound
represented by the general formuia {(I) is any one of
N-[2-{4-but-2-ynyloxybenzenesulfonyl)-1-(4-dieth
ylaminomethylphenyl)ethyl]-N-hydroxyformamide and
N-{4-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(form
10 ylhydroxyaminc)ethyl]benzyl}methanesulfonamide.
{9) A blood product comprising platelets and a compound
represented by the following general formula (I) or a salt

thereof, or a solvate thereof:

[Chem. 7]
RO
X.
I ST Y
z HO
15 O
wherein

X represents a phenylene group;

Yrepresentsanyonecﬁfahydrogenatomand—%CHﬂmRﬂ

wherein
20 m represents an integer of any one of 0 to 4;
and
R' is any one of
[Chem. 8]

12



15wherein R2 represents any one of a C to 06 al kyl group, which may
be substituted, an aryl group, which may be substituted, and a 01 to
06 al koxy group; R3 and R4 each independently
represent any one of a hydrogen atomand a 01 to 06 al kyl group, or
R3 and 20R4 together with an adjacent nitrogen atommay form a

ni trogen-cont gj ni ng heterocycl g, d R5 represents
any one of a drogen atom a Wb 06 al kyl group, and a O to 06

al kyl sul fonyl ilgrouyp; and represents any gne of_a hy@Sogen
atom and & (R%G al kyl gr\OLN.’ 5CR%The £ul anéccor di\ri‘gj)tllf)t (7),:
wher ei n thejconpound representpd by the general formula (|) is any
one of N-[2Rf4-but-2-ynyl oxybgm2enesul fonyl)-1-(4-dieth R4

yl am nomet hyl phenyf| et hyl] - N- hydr oxyf or mam de and
N-{4-[2-(4-but-2-ynyl oxybenzenesul fonyl)-1-(form

10yl hydr oxyam no) et r\]'yhl.(!?ggrzlyll\g Jr:rgtpr}%nseesrytlzgoannayo%% of aCl toC6alkyl

group, which may be substituted, an aryl group, which may
be substituted, and a Cl to Cb glkoxy group;
5 R® and R? each independently represent any one
of a hydrogen atom and a Cl to C6 alkyl group, or R’ and
R* together with an adjacent nitrogen atom may form a
nitrogen-containing heterocycle; and
R® represents any one cof a hydrogen atom, a Cl
10 to C6 alkyl group, and a Cl to C6 alkylsulfonyl group; and
Z represents any one of a hydrogen atom and a Cl to
C6 alkyl group.
(10) The blood product according to (9), wherein the
compound representedinfthe general formula (I) is any one
15 of
N~[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(4-dieth
yvliaminomethylphenyl)ethyl]-N-hydroxyformamide and
N-{4-[2-{4-but-2-ynyloxybenzenesulfonyl)-1-(form
ylhydroxyamino)ethyl]benzyl}methanesulfonamide.
20 (11) A method for maintaining a function of platelets in
a blood product, wherein the method comprises adding, to
a bleccd product comprising platelets, a compound

represented by the following general formula (I) or a salt

13



(9) A blood product conprising platelets and a conpound represented
by the follow ng general fornmula (I) or a salt thereof, or a solvate

thereof: 15 - - -(1) wherein X represents a phenyl ene group; Y
represents any one of a hydrogen atom and - (CH2) nR1l; wherein 20m
represents an integer of any one of 0 to 4; and RI- is any one of
[ Chem Eﬁheggﬂg,]ékpé7s£%véggdthereof:
[Chem. 2]
O
I S
I\o N H '_"'_"_'(I)
z HO" jr
0]
wherein
5 X represents a phenylene group:

Yrepresentsanyonecﬁ?ahydrogenatomand—%CHﬂmR%
wherein

m represents an integer of any one of 0 to 4;

and
10 R' is any one of
| [Chem. 10]
Q LY/
\hll/lLRz . SNwR2 , and NN
R® RS <!

wherein R? represents any one of a Cl to C6 alkyl
group, which may be substituted, an aryl group, which may
15 be substituted, and a Cl to C6 alkoxy group;
R? and R? each independently represent any one
of a hydrogen atom and a Cl to Cé alkyl group, or R® and
R? together with an adjacent nitrogen atom may form a
nitrogen-containing heterocycle; and
20 R® represents any one of a hydrogen atom, a Cl1

to C6 alkyl group, and a Cl to C6 alkylsulfonyl group; and

14



NRNR ff I cl 4l wherein R2 represents anyone of a
C to 06 al kyl group, which may be substituted, an aryl group, which
may be substituted, and a O to 06 al koxy group; 5R3 and R4 each

i ndependently represent any one of a hydrogen atomand a C to 06

al kyl group, or R3 and R4 together with an adjacent nitrogen atom may

f it - t ai ni het | e: d R5
opresent s anye orEPBE SEUATHG T o % 1Y 916656 kAN Grdp!

ad to | sul fonyl group; and Z represents any one of a
hydrogenggtéﬁl Td & Pro 06 al kyl group. (10) The bl ood product

?gfﬁ{f;”?;%?i (P zﬁym“gﬁg%‘fg&;:“c%fmgugg "gRhesented by Lhe aeneral g
N-[ 2- (4- but - 2-ynyl oxybenzenesul fonyl)-1-(4-dieth

yl am noneERYFFIFENYEY P Ky FREN-IF/oR bRy STt He Add 1S any one of
N- 4-[2-(4-but-2-ényloxybenzenesulfonyl)-l-(forn1 ‘

yl Piydr oxyani nd et byl(PoéidyT? mebHaresil 9 vagargel fonyl) -1~ (4-dieth

ylaminomethylphenyl)ethyl]-N-hydroxyformamide and

N-{4-[2-(4-but-2-ynyloxybenzenesulfonyl})-1-{form
ylhydroxyaminc)ethyl]benzyl}lmethanesulfonamide.
[Advantageous Effects of Invention]

10 The N-hydroxyformamide derivatives discovered in the
present invention are capable of maintaining a function
of platelets even under a temperature condition of around
37°C by specifically inhibiting a metalloproteinase
activity of ADAM17 to suppress GPIba shedding. Thus, the

15 derivatives make it possible to produce a large amount of
functiocnally stable platelets in vitro, and to keep the
quality of a blood product comprising platelets.
[Brief Description of Drawings]

[Fig. 1] Fig. 1 is a schematic drawing for illustrating

20 amethod for inducingmegakaryocytes/platelets, under room
temperature conditions, from hematopoietic progenitor
cells derived from ES cells or the like.

[Fig. 2] Fig. 2 is a graph showing the number of
megakaryocytes produced from ES cell-derived

25 hematopoietic progenitor cells by culturing under room

temperature conditions. The unit of the vertical axis is

15



20 (11) A method for maintaining a function of platelets in a blood
product, wherein the nethod conprises adding, to a bl ood product
conprising platelets, a conpound represented by the foll owm ng general
formula (1) or a salt thereof, or a solvate thereof: 00 NHHO y O
wherein 5X represents a phenyl ene group; Y represents any one of a

hydr ogen m - .R1; wherein mrepresents an integer of any
one of 0C$%94fﬁgﬁﬁt%%€§lrs any one of [Chem 10] 0"0

[Fig. 3] Fig. 3 1is a graph showing a total number of
platelets produced from the ES cell-derived hematopoietic
progenitor cells by culturing under room temperature

5 conditions. The unit o¢f the wvertical axis is cell
count/well.

[Fig. 4] Fig. 4 is a graph showing the number of

megakaryocytesproducedfromumbilicalcordblood-derived

CD34(+) cells by culturing under room temperature
10 conditicn. The unit of the vertical axis 1is cell
count/well.

[Fig. 5] Fig. 5 is a graph showing a total number of
platelets produced from the umbilical cord blood-derived
CD34 (+) cells by culturing under room temperature
15 condition. The unit of the vertical axis 1s cell
count/well.
[Fig. 6] <Protocol 1> illustrates application timing of
a compound ($-45282 or $-45457) according to the present
invention in an induction process from ES cell- or 1iPS
20 cell-derived hematopoietic progenitor cells into
megakaryocytes/platelets. <Protocol 2> illustrates that
washedplateletswereprepared fromhuman peripheral blood,
and the compound {5-45282 or S$-45457) according to the
present invention was added thereto.
25 [Fig. 7] Fig. 7 1s a graph for illustrating the results

of verification of the function-maintaining effects of
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'R2andR3 | ¢ R4 wherein R2 represents any one of a
C to C6 al kyl group, which may be substituted, an aryl group, which
may 15be substituted, and a O to C6 al koxy group; R3
and R4 each i ndependently represent any one of a hydrogen atom and a
Cl to 06 alkyl group, or R3 and R4 together with an adjacent nitrogen

t t t d 20R5 t
Znﬁ”‘oﬁy%%%rg%a Phen it &Y £3 08 ST R ST BAR A & W G Tt
| kyl sul f t f d
2t om and-GHEe 5 68 S ARYIe 6B <1 £ T SThe SREGA aBe e;agnb? 1y,
one. of | SKEE2 R BHE2 2. AT Dx§BETETESHT f SRyEAE %%re%}“e W e Tl
ylanlnoneth | phen erthylb N—hydrox f ormam de an
G [ LaPBbOo Yy k 63y A2t KRy 1 Lo tghm e total number of

yIhydroxyanlno)ethyl%genz yl I met hanesul f onanj de. [ Advant ageous Effects
of 51 nvenPiBAE L0 The ( RPAYArdXyf bF mhAkEE detivaPives discovered in the

[Fig. 8] Fig. 8 is a graph showing a total number of the
ES cell-derived platelets obtained when GM6C01 or S-45282
was added to the culture system for 2 days (2 days). The
unit of the vertical axis is cell count/well.
10 [Fig. 91 Fig. 9 is a graph for illustrating the result
6f verifying effects of GM6001l and S-45282 maintaining a

function of ES cell-derived platelets when each compound

was added to a culture system for 8 days (8 days). The
vertical axis represents percentages (%) of CD42b
15 {(GPIba) (+) and CD42b (GPIba) (=) where a total number of

platelets (CD41(+)) is taken as 100.

[Fig. 10] Fig. 10 is a graph showing a total number of
the ES cell-derived platelets obtained when GM6001 or
S-45282 were added to the culture system for 8 days (8 days) .

20 The unit of the vertical axis is cell count/well.

[Fig. 11] Fig. 11 is a graph showing the number o¢f ES
cell-derived platelets {(the number of CD41 (+)CD42b(+) and
CD41(+)CD42b(-)) obtained when GM6001, S-45282, or S-45457
was added to a culture system for 8 days. The unit of the

25 vertical axis is cell count/well.

[Fig. 12] Fig. 12 is a graph for illustrating the result

17



present invention are capable of maintaining a function of platelets
even under a tenperature condition of around 37C by specifically
inhibiting a netall oprotei nase activity of ADAML7 to suppress GPl ba
sheddi ng. Thus, the 15derivatives nake it possible to produce a | arge
anount of functionally stable platelets in vitro, and to keep the

012 r o 36 ofbPLPPE R SATRELBHOG AL 8164 B d PELEL PP EMAYA T
f ?ﬁegi?%@fﬁ ?Eﬁﬁé?fi@%ﬁﬁﬁ% eCRaet: ?8§E§’fefd?§l€rﬁ qle *a%rwrptveﬁrg
per ot SRR IEIRA Gt oao%%%a?ﬁ;%rfe%%eﬁlﬁaﬁevéa%ﬁﬁ%ri% b

EL??egitfﬁscg’gﬁﬁﬁ «?fg%%ﬁrs? L R ptond P PEeAILE S Ll %ZT%??
el - fer 1984 Ranat gt EF & grigeni IO eE! £ 2 IhyS ERL el 16 AArdG ) oo

terrperature 5 conditions. The unit of the vertical axis is cell
count/wekfken a5 4P04] Fig. 4 is a graph showing the nunber of nega
karyocytes produced fromunbi]ical cord bl ood-derived 0034(+) cells
by cul turi h}glﬁndéﬁ 'r 5619 1 ehpetatareraph s 1oe Thkadnnurgre § Het

vertical axis is cell count/well.
S cell-derived platelets obtained when GM6001 or S-45457

was added to a culture system for 8 days. The unit of the
10 vertical axis is cell count/well. The value is average
+ standard error {(n = 4).

[Fig. 14] Fig. 14 1is a graph for i1llustrating a
concentration-dependence of function-maintaining effect
of $-45457 on the ES cell-derived platelets. The vertical

15 axis represents a percentage (%) of CD42b (GPIba) (+) where
a total number of platelets is taken as 100. The wvalue
is average + standard error (n = 4). # (sharp sign)
indicates p < 0.1.

[Fig. 15] Fig. 15 is a graph showing a total number of

20 iPS cell-derived platelets obtained when GM6001 or S-45457
was added To a culture system for 8 days. The unit of the
vertical axis is cell count/well. The value is average
+ standard error (n = 4).

[Fig. 161 Fig. 16 1is a graph for 1illustrating a

25 concentration-dependence of function-maintaining effect

0of S-45457onthe iPScell~-derivedplatelets. Thevertical

18



[Fig. 5] Fig. 5is a graph showing a total nunber of platelets
produced fromthe unbilical cord bl ood-derived 0D34 (+) cells by
culturing under roomtenperature 15 condition. The unit of the
vertical axis is cell count/well. [Fig. 6] <Protocol 1> illustrates
application timng of a conpound (S-45282 or S-45457) according to

t he prengEsi P%E%te's%ﬂ&p i er’&%‘{%é%‘ (p’r)o%%si%s‘iﬂz%méé%%‘%i)' T+ Phd £

20 cel |l -derive emat opoi e rogenitor cel

megakar yocyd £54 ph gt £L.¢ égr <fé%te(1%oé P kLt ras{ §9of hat, \rﬁ%%l%ﬁeq:isk)

pl atel ets were prep ared unan erl era ood ,

d h
added tnBPa: 05281??21558‘%%@%2 S ;%hfgfgr%r el parien! e 1o

results of verification of the function-nmaintaining effects of
GIVBOOl ah@SBEAS28F bR ES cel | - derived platel ets when each conpound

added . re_systemfor 2 days (2. days Vi rtlcal axi s
re resents égcenizges%é@ %Cth?b f‘GﬂBé?h( +¥ %ndl EptBe) (2)
where a total nunber of 5p| atelets égojgléﬂc i s taken a
[Fig. 8]CBNgSTE 5&°1oPr 45k SHEW R Y HF ﬁ&ﬁbé‘?abff“t?ﬁéll% effect
cell-deri ved pl at el et s obt aj ned V\/ne GW6001 or S-45282 s added to
the cul tAfeSsystei 18P PdayRIEs24d )PSJ)OO @eﬁﬁlvtecbfp%ﬂEm@(?rtﬁ cal TR&%i s
is cell count/well. 10[Fig. 9] Fig. 9 is a graph for |IIustrat|n t he
result o‘fe%lllcfaﬁ n@XéFf é&%r%?e@/ﬁodl RACSDA5I8Y i nt B hildg P20
function of ES cell-derived EI atel ets when each conpound was added to

a cul tur €CBYELEmflorviseagyd F8Ttadyspmbre QerR b L1SkSs IS fradc®ht s

per cent ﬂes (% of CD42b 15 (GPlba) (+) and CD42b (GPlba) (-) where
alfotal hufBer eheplvateiet 3S(8VAKG9 Y3ltgken Sdn®ddrd epmay. @)=

Fig. 10 is a graph showng a total nunber of the ES cell-derived

pl at el et$) obt & ndd Whehs ERBEOGKOr S dEggZaferie addedlt-o the culture

system for 8 days §8days) 20The unit of the vertical axis is cell
count/wel |[Fig. 18] Fig 18 shows dot plot charts for illustrating

function-maintainingeffects of S-45457 andp38 inhibitors
on peripheral blood-derived platelets.

15 [Fig. 19] Fig. 19 1is a graph for illustrating
functicon-maintaining effects of GM6O01l, S-45457, and the
p38 inhibitorsonperipheralbleood-derivedplatelets. The
vertical axis represents a percentage of
CD41(+)CD42b(GPIbd)(+)todtotalnumberofplateletswhich

20 is taken as 1.00. The value is average value + standard
error (n = 4).

[Fig. 20] Fig. 20 is a graph showing a total number of
ES cell-derived platelets obtained when GM6001, S-45457,
or the p38 inhibitors was added to a culture system for

25 8 days. The unit of the vertical axis is cell count/well.

[Fig. 21] Fig. 21 is a graph fer illustrating the result
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[Fig. 11] Fig. 11 is a graph show ng the nunmber of ES cell-derived

pl atel ets (the nunber of C041(+)CD42b(+) and 0D41(+) C042b(-))

obt ai nedwhenGWb6001, S-45282, orS-45457 was added to a culture system
for 8 days. The unit of the 25vertical axis is cell count/well. [Fig.
12] Fig. 12 is a graph for iIIustrati ng the result of verification

f f t f.f 2 S: 7
e B8 AP P 1S B A B L

| t d T t
(% 3¥G£Y§§%@§ff(@v% PRE P el B4 "0t o raRbor o pl Gf Sloris s vea°
CDA1(+ 100. Fi 3 h
Lotal  nuther Eﬁkfe%@?m ‘?%Pﬁ/%'@ipﬁgﬁfje"l’%?50%5?%%ﬁe%h$\ﬁg‘nﬁ%\%%§?§’wo€&“a
S—45_457¥va_§d edto&écultug\g temfor 8d29y The unit of th
vertical "8%i % 9% Tel | - CBURTT FHé SvaPRES® %%Pa&&rwgesft%%l%r

= ' [ h f || ust r at

Cohcent 13t o aBpditioe) %’)fﬁﬁéﬁeoﬁl F b hEHGSE1 PEcP L6 S 9Ea5YS on
the ES cel I -derived platelets. The vertical 15 axis represents a

per cent atRXeoy oo 2b (GPlba) (+) where a total nunber of pI atel ets
is taken as_100. The value is average + standard errar (n

(sharp sigh§i@nd?eatBsdp 22014, a[qji@phl%?rljtjgluiﬁrlas?lél%% serﬁﬂ/\H\g
a total nunber of 20 iPS cell-derived pl atel ets obtai ned when G001
or S 45457% Weest bbided tie nac E fing et @95%31‘0?1]8%53/%&?% Sif CMHO0 G he
vertical axis is cell count/well. The value is average + standard
error (nS=43%57, and Fig438B2Fi PR 16 A% WP ERA f Pl PPROSETATY a
25concentrati on- dependence of function-nmaintaining effect

ofl &- 454576At RdiHScel |IThieriswdprater 868 r¥psepE T al Percentage (%)

of CD42b (GPIbw) (+) where a total number of platelets is
taken as 100.

[Fig. 23] Fig. 23 shows graphs for illustrating the result
of verificationof function-maintainingeffects of GM6001,

15 S-45457, 85-45282, and the p38 Inhibitors on peripheral
blood-derived PRP. The vertical axis represents
percentages (%) of CD41(+)CD42b(+) and CD41(+)CD42b(-)
where a total number of platelets (CD41l(+}) 1is taken as
100.

20 [Fig. 24] Fig. 24 shows dot plot charts for il1lustrating
function-maintaining effects of GM6001, $-45457, S-45282,
and a p38 inhibitor on peripheral blood-derived plateiets.

[Fig. 25] Fig. 25 shows dot plot charts for illustrating
aconcentration-dependenceof function-maintainingeffect

25 of 5-45457 on peripherail blood-derived platelets.

[Fig. 26] Fig. 26 is a graph for illustrating the result
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axis represents a percentage (% of CD42b (GPlba)(+) where a total
nunber of platelets is taken as 100. * (asterisk) and ** (two
asterisks) indicate p < 0.05 and p < 0.01, respectively. 5[Fig. 17]
Fig. 17 is a graph for illustrating a concentration-dependence of
functi on-mai nt ai ni ng ef fect of 5-45457 on peripheral bl ood-derived

| at el et ever |._axis resents erc age of 0041(+)CD42b
E)GPI ba) %i) \Aﬁé)rneoa §g ar ut f@ag %pr)]l Ci%ltgttls .Sgt“ leonrl a%g igt)f ;
The val ue, i v raevalue+sta ard error n = t wo

asteri sk&}2 %F?gi o gelg r5P8IEH F 1% sth’%\ydot pl ot
chartsfor llus functi on-nmai ntainin fect sof S-45457 and

i bi t or sUBHIet | bhek S bf Gokf &e?fre@ﬁ? SPatgfieé% fstnﬂ% %]rnsdl

is agra for |IIustrat| f unct | on- mai nt aj ects o

5 45487 B2 na e TSRO Aith! K18 o5 OhSTprel b - bRoGch dei S vBd el Bt s
. The vertical axis represents a percentage, of 0D4 1 (+) CD42b

(GPl ba) ?rr?pta&eél t'o? af ﬁurﬂféars%l?cgl QfEeISeT‘gB‘\lN%?ch 20 is taken as

1. 00. The val ue |s average val ue + standard error

20] Fig. 20F19-a éﬂaﬁﬁgshg\ﬁn REO¥ % &%r%%‘épgaepée @eﬁ It}b%rq%%l Of

pl atel ets obtai ned when GW001, S-45457, or the p38 inhibitors was
added t ol@Segl Lire SyaEbaif 6P 9880885, ik Athite N dnet hererdde axi s
is cell count/well. [Fig. 21] Fig. 21 is a graph for |IIustrat|ng the
resul t SROVARIY it PBALSF LPFHEY PR Nl nRAFKi Ad teT freRtghopl

5-45457, and the p38 inhibitors on the ES cell-derived platel ets when
each cor@éeﬁér\%ﬂs iaddebet @nafereet Afe Sy e f BEX® ddysecirhéd -
vertical axis represents a percentage (%9 5 of CD42b (GPlba) (+)
whére a to&%ignun?b%} otigl a?d eis iz Qakah agorooillustrating the

contribution of the platelets prepared in the presence of
S-45457 to the thrombus formation. The vertical axis is
a percentage (%) of the number of human platelets toa total
number of platelets (mouse + human) involved in the thrombus

15 formation, which was obtained by observing obstructive
thrombi induced 1in mensenteric capillaries of mice
transfused with each sample. The value is the average of
the percentages + standard error obtained by ocbserving 20
blood vessels.

20 [Description of Embodiments]

B composition of the present invention i1is a
compositicn for maintaining a function of platelets, the
compositioncomprising, asanactive ingredient, a compound
represented by the following general formula {I}) or a salt

25 therecof, or a solvate thereof:

[Chem. 11]
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[Fig. 22] Fig. 22 is a graph for illustrating the result of
verification of function-maintaining effects of Gw001, S 45457, and
S- 45282 on peripheral blood-derived 10 platelets. The vertical axis
represents a percentage (%9 of CD42b (GPlba) (+) where a total nunber
of platelets is taken as 100. [Fig. 23] Fig. 23 shows graphs
for illusiowating the result of verification of function-naintaining
ef fects of , 15 S-45457, S-45282, and the p38 inhibitors on
peri phergl brast i éd{PRP. The vertical axis represents

percent ages (% &y 1,4+)G42b((y) and 0041 (+)CD42b (-) where a
total nupber of plhateMgts (CDO1 (+) ) is taken as 100. 20[Fig. 24]
Fig. 24 shows dot plotpcharts for illustrating function-nmaintaining
effects of GWB001l, S-45457, S-45282, and a p38 inhibitor on

peri pher%'ebPddd- derived platelets. [Fig. 25] Fig. 25 shows dot
plot charts for illustrating a concentration-dependence of

f uncti on- mai nt’ai FER§SSER 25BPS8Y45457 HROPEri pheral bl ood- deri ved
platelets. [Fig. 26] Fig. 26 is a graph for illustrating the result
of chronol ogi calr &% SRR BY e CfdReRYBR AN REyPTorfl afeHet sR ™/
prepared in the presence of S-45457. [Fig. 27] Fig. 27 is a graph
fof illustratifiif¥heélresult of eval uation of the adhesion ability of
the platelets 5prepared in the presence of 8-45457. [Fig. 28] Fig.
28 shows ni crophot ogF &FBragenké einmerdfedaseefi ppadoats @fg(fb to 4;
seconds) and 20 seconds thereafter, showi ng thronbus formation in

m ce i ntan@hich platelets prepared in the presence of S-45457 were

i nj ect ed.
R! is any one of

[Chem. 12]

10

wherein R? represents any one of a Cl to C6 alkyl
group, which may be substituted, an aryl group, which may
be substituted, and a C1 to C6 alkoxy group;
R® and R! each independently represent any one
15 of a hydrogen atom and a Cl to C6 alkyl group, or R’ and
R* together with an adjacent nitrogen atom may form a
nitrogen-containing heterocycle; and
R’ represents any cne of a hydrogen atom, a Cl
to C6 alkyl group, and a Cl to Ch alkylsulfenyl group:; and
20 Z represents any one of a hydrogen atom and a Cl to

C6 alkyl group.
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10 [Fig. 29] Fig. 29 is a graph for illustrating the contribution of
the platelets prepared in the presence of 8-45457 to the thronbus
formation. The vertical axis is a percentage ( %) of the nunber of
human pl atelets to a total nunber of platelets (nouse + human)
involved in the thronbus 15 formation, which was obtained by
observing obstructive thronmbi . induced in nsenteric capillari.es of
M ce transtuservi PR SaRRCRAIbI'E P ARECUAES 16 THe SR agRBr

percent ages + standard. er opt.ai ned by obser,vi 2 | ood vessels.
D01 Descr HEREGA ot SHHOHE rbpl 6] "C1 Lo CRCRBoLI 88 bF X hE e
invention is a _conposition for intaining a function of_pl atelets,
the compoBPE SREoMEH R Ag BB Anact: Ve | high oBi &nf 2P4eo o™ 1
represented by the follow ng general faormula (1) or a salt 25thereof,
or a sol at@%eﬁ%‘i‘)‘?:G[Eﬁeﬁn‘l'll]f%??)‘ft&t}’?\?(yf ) HO' y 0 wherein X
represents a phenyl ene group; " N Y represents any one of a
hyelr ogen at om andl &9 éﬁz%&ﬁ’;l gwRerel A fm Féprelehed Xanl ot wd¥i Gy

one of 0 to 4, _ _ s 3 4 s .
may be substituted"™ in R, R, R", R’ and Z means a linear

or branched Cl to C6 alkyl group, and its specific examples
include a methyl group, an ethyl group, an n-propyl group,
an isopropyl group, an n-butyl group, an isocbutyl group,
10 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 "CltoC6alkyl
group, whichmay be substituted"” includes a hydroxyl group,
15 a halogen atom, a cyano group, a nitro group, a Cl to Cé
alkoxy group, a carboxyl group, a Cl to C6 alkoxycarbonyl
group, etc. At leastoneormoreof thesemaybe substituted
in any and every substitutable position. 1In case where
the compound has multiple substituents, the substituents
20 may be the same or different, and may be substituted on
the same carben atom or on different carbon atoms.
"Halcgen atom" means a fluorine atom, a chlorineatom,
a bromine atom, an iodine atom.
"Cl toCb alkoxy group" means an alkoxy group in which
25 the alkyl moiety is has the same meaning as that of the

above-mentioned "Cl to C6 alkyl group", for which, for
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and Rl is any one of 10 [Chem 12] O NRL R5 0"0 -,...N,S,R2 andN |
Il 4 RSIR wherein R2 representsany one of a C to 06
al kyl group, which nmay be substituted, an aryl group, which may be
substituted, and a O to 06 al koxy group;

example, there is mentioned a linear or branched alkoxy
grcocup such as amethoxy group, anethoxy group, an n—-propoxy
group, an isopropoxy group, ann-butoxy group, an isobutoxy
group, a tert-butoxy group, a sec-butoxy dgroup, an

5 n-pentyloxy group, a tert-amyloxy group, a 3-methylbutoxy
group, a neopentyloxy group, an n-hexyloxy group, etc.

"Cl to C6 alkoxycarbonyl group" means one in which

the alkyl moiety excluding the oxycarbonyl moiety therein

is a linear or branched Cl1 to Cé alkyl group, including,

10 for example, a methoxycarbonyl group, an ethoxycarbonyl
group, an n-propoxycarbonyl group, an isopropoxycarbonyl
group, an n-butoxycarbonyl group, an isobutoxycarbonyl

group, a tert-butoxycarbonyl group, a sec-butoxycarbonyl

group, an n-pentvyloxycarbonyl group, a
15 tert-amyloxycarbonyl group, a 3-methylbutoxycarbonyl
group, a neopentyloxycarbonyl group, an

n-hexyloxycarbonyl group, etc.
"Nitrogen-containing heterocycie”™ which R?® and R*
together with an adjacent nitrogen atom form includes, for
20 example, a 5- to 7-membered nitrogen-containing
heterocycle which contains at least one nitrogen atom in
addition to the carbon atom as the cycle-constituting atom
and may further contain one or two hetero atoms selected
from an oxygen atom, a sulfur atom and a nitrogen atom.
25 Preferred examples of the nitrogen-containing heterocycle

include a piperidine ring, a piperazine ring, a morpholine
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R3 and R4 each independently represent any one 15 of a hydrogen atom
and a O to 06 al kyl group, or R3 and R4 together with an adjacent
nitrogen atommay form a nitrogen-containing heterocycle; and

R5 represents any one of a hydrogen atom a C to C6 al kyl group, and
a G to 06 al kyl sul fonyl group; and 20Z represents any one of a

hydr ogen_at gm and A _to 06 .al kyl group. . 1ln_the conpound

r epr esent €d9py ?heta%%%-r skt d‘g‘e‘h%'r al® fB%’r’ﬁﬁoalJ(‘?h’;?e"dl?%'cé"n
and "C6 to,Cl4" each mean that the carbon nunber falls within a range
of fromi™t a@?%ﬂéﬁ??oﬁﬁ@%k)%E?'respectively. 5'Cl to 06 al kyl

groups of "Q 10, 0 allularpuPy  Whi D, 1By ey sbst puted: iin Fo,  F
l'inear or pranghed Cl to C6 alkyl groug,O and its s$e0|f|c exaq&%qfo

i ncl ude a 8t RyI™gPBEp2 afk & LGroapoay ntr dpyF L §FEGD,Y dh

i sopropyl group, an n-butyl group, an isqQbutyl group, 10 a
teft-butyt

g )

gPeuP 2 Bl Se CAHRGFYGLEup, 2% ATFEMIAS gr 693, X EBPLLamA
group, a 3-methyl butyl group, a neopentyl group, an n-hexyl group,
etc. phenyle &iishi t GeMEAN R heE GEQVE neREFoned " to C6 al kyl
group, which may be substituted" includes a hydroxyl group, 15 a
hal ogen atom H@yafBP§tddpient ni #ho §P6upae™@tie 061a%koR\f gricid,
a carboxyl group, a d to 06 al koxycarbonyl group, etc. At |east one
or nore ¥poVReFeruypecdubsardt 64 ouP anih bl BYEresapbsittitdr @ "
position. In case where the conpound has nultiple substituents, the
subst it uERES VRGP b dMte Barter evPdi # flee bAESNaAd Oay 2bE YSUISS Kirtamed

on the sane carbon atomor on different carbon atons.
10 a nitro group, a trifluoromethyl group, a Cl to C6 alkyl

group which may be substituted, a Cl to C6 alkoxy group,
a carboxyl group, a Cl to C6 alkoxycarbonyl group, etc.
At least one or more of these may be substituted in any
and every substitutable position. In case where the
15 compound has multiple substituents, the substituents may
be the same or different, and may be substituted cn the
same carbon atom or on different carbon atoms. In this,
"halogen atom”, "Cl to C6 alkyl group, which may be
substituted”, "Cl to C6 alkoxy group" and "Cl to Co
20 alkoxycarbonyl group” have the same meanings as above.
"Cl to C6 alkylsulfonyl group" in R® means an
alkylsulfonyl group in which the alkyl moiety has the same
meaningas that of the above-mentioned"CltoCbalkyl group”,
including, for example, & methanesulfonyl group, an
25 ethanesulfonyl group, etc.

In case where the compound represented by the general

25



"Hal ogen atoni neans a fluorine atom a chlorine atom a brom ne
atom an iodine atom "Cl to 06 al koxy group" neans an

al koxy group in which 25the alkyl nobiety is has the sane neani ng as
that of the above-nentioned "C to 06 al kyl group”, for which, for
exanple, there is nentioned a |linear or branched al koxy group such as

2 et hoxyogroun: 30 CUROXY GEOUR. . A0S RILODOKY, 4LoUD 20 SOPL OROXY

group, an n- roup, an’i sobutoxy group, ~a tért-butoxy group, a
S et Pyl BUE kg BB St REB B ok G oan i SR Sy oy 805 B .
exol udi O HE by EaPDGAE Hor Bt - Enanei A es B 1T A oF b Krenes O
O oUp, bt FORyRLF BBrot S GUBCUR Red: SpBRyEE Iy ik, e (%)
sl A A L O T T RS
sec- but oxycar bonyl group,, an n-pentyl oxycarbonyl group, a

15t er t - anffoRydarBnytdgFodst 18- HBYRYITRBxycar bonyl

group, aneopent yl oxycar hbonyl gr oup, an n- hexyl oxycar bonyl group, etc.
"Nitrogen-comﬁ%?ﬂ%@eﬁéﬁé#B%&kYéjeﬁhp@ﬁrR?Qﬁuftit% ngércﬂmﬂ?Qﬂﬁ

adj acent nitrogen atomformincludes, for 20 exanple, a 5- to

7- menber 8P KEEESGEH c ot aitihig FRtersdycferiiiléh dont alisy atbd easty

one nitrogen atomin addition to the carbon atomas the .

cycl e- coPBaFRaCiony e dl And GRBP F APt Ref2 BNt AP AcOhe SR CHWS T erfP T

atons sel ected froman oxygen atom a sulfur atomand a nitrogen

al®m 25Prenedeeds @kaRpl EEhafn L Ae reiaiogeRscontail fisngl hbtadt 6&PaE e C
base, salts with an organic acid, salts with an incrganic
acid, salts with an amino acid, etc. Examples of the salts
with an inorganic base include alkali metal salts and
alkaline earth metal salts such as lithium salts, sodium

15 salts, potassium salts, calcium saits, magnesium salts,
etc. Examples of the salts with an organic base include
triethylamine salts, pyridine salts, ethanolamine salts,
cyclohexylamine salts, dicyclchexylamine salts,
dibenzylethanolamine salts, etc. Examples of the salts

20 withanorganicacidinclude formates, acetates, tartrates,
maleates, succinates, lactates, malates, ascorbates,
oxalates, glycolates, phenylacetates, methanesulfonates,
etc. Examples of the salts with an inorganic acid include
hydrochlorides, hydrobrbmides, phosphates, sulfamates,

25 nitrates, etc. Examples of the salts with an amino acid

include glycine salts, alanine salts, arginine salts,
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include a piperidine ring, a piperazine ring, a norpholine ring, a
t hi onmor pholine ring, a pyrrolidine ring, an i mdazolidine ring, etc.
"Aryl group" of "aryl group, which may be substituted " in R2 neans
an aromatic carbocycle, preferably a 06 to 5014 aromati c carbocycl e,
and includes, for exanple, a phenyl group, a naphthyl group, etc.

The subsfituent .on th I tic.ring_of the above-nentioned " aryl
group, m%#g%%§gv: %’s%ggﬁﬁﬁﬁygﬁs" ?ggrudes a hydroxyl group, a

hal ogen at om cyano group, 10 a njtro group, a trifluoro hy
oroup.a 05t ofee PRe L st S ki e ChBiefebrad 1T o
al koxy group, a carhoxyl ou a 01 tg 06 al koxycarbonyl group, etc.
A onsthgNenad st ¢oo (e iag Be SBBSRIUA B T P ERY A LBy
substitutabl e _position. |n_case where the 15 c ound has,nul t.iple
Subst | { UBRESY P RSt EtoEF PdneS Crtys BE A" QanE Tar DAL Preh Bt Vit Sy
be substituted on the same carhon atomor on different carban atons.
I n3t hi s, 3 HAIDGET RPNt ITPIP £F BBS KPP OGFOuDE MHi 8RR b ormula
substituted", "d to 06 alkoxg group” and "Cl to 06 20alkoxycarboqgl
group" hhbert FEshmbemedifi s ss%gv%?nzoate dgriygtggres at th
al kyl sul fonyl group” in R5 neans an al kyl sul fonyl group in which the
al kyl noRBEY ORI t BECsENe? Rearditfy a8 itifat LBRCEHO bbby ELPeR | Bhed e C
1 to 06 al kyl group”, includtgﬂ, for exanple, a nethanesul f onyl
group, aRoPBetmshesiiivAgnegraobporétela () cagkCuhet @ WhHE o RPHHIE L -
represented by the general formula (1) has an asymetric carbon,

r acemat esnandnFicdst Epeomsr $1dthek &81t8Ad al so i ndivi dual opti cal

active fornms of the conpound are all included in the invention. In
cd8e where theéleomsamrPhas & yeoreerited sbirerthehalq@e-mentioned

general formula (I) can be produced according to various
methods but may be efficiently produced accecrding to the
method mentioned below. Note that,Specific examples of
the "protective group"” for use in the production method
15 mentioned below include a 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-dichlorobenzyl group, a p~bromobenzyl group, an allyl

group, a tert-butoxycarbonyl group, a benzyloxycarbonyl

20 group, an o-methylbenzyloxycarbonyl group, a
p-nitrobenzyloxycarbonyl group, a
p-methoxybenyloxycarbonyl group, an
o-chlorobenzyloxycarbonyl group, a
2,4-dichlorobenzyloxycarbonyl group, a

25 p-bromobenzyloxycarbonyl group, analiyloxycarbonyl group,
a ftert-butyldimethylsilyl group, a
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5 formand the (Z) formthereof and also the m xture thereof are al

i ncluded in the invention. Not specifically defined, the salt
of the conpound represented by the general formula (1) may be any
pharmaceutical |l y-acceptabl e salt thereof, including, for 10 exanple,
salts with an inorganic base , salts with an organic base, salts with

a0, oroanke:goid, ook LBkl A0 L POLgRNLE Ackd SAlSpotein A o,
| kal i t al | t d,al kal i t h_ net al | t i t hi

al ts, SoHLTRt o RAITe" BOCHEE O sarfor Sontarnt ShFPL™ HEshlA urd
Its, et Ex I f th | t it ic.b includ

T et hy BRFRG O 1Y Byt GRe 87 bt 2By Rh O SR AG oar pup, cdiBony1

cycl ohexyl am ne salts dicycéghexglani e salts, dihenzylethanol amne

salts, e%EOt%? esIbPUPRe Sait s©*20R4i%h RRC6FGAMY & FEPUP nd

f or mat es, cetabeqs;],S tartrates, mal eates succinat%§,
r

| act at es,
maf at es, Sh8EH oxal at eBIORAE hp b, grcaptdethanol,
phenyl acet at es, nmet hanesul f onates, etc. ,Exanples of the salts with an
i nor gani BEAERE Gt W Ay dr SEMW%&EPl%d?BEP&ﬁ%% }tiBl'ﬁ{ir‘éph&tté’sTB '
sul famates, 25nitrates, etc. Exanples of the salts with an am no acid
i ncl ude §F§cine salts, alanine salts, arginine salts, gl utamates,
aspartates, etc. The conpound represented by the genera
formula (1) nedfRFRABOPBANT 6P ISR Y EXahPPeSe BRI BrlodPady it Ude
met hyl ester, ethyl ester and am noal kyl ester derivatives 5 at the
car boxyl CgRouP BF CEHE SConFSUn§ i ke gehépauh shfulrga@bionct dthe
formate and benzoate derivatives at the hydroxyl group and the am ne
f Ufcti onBPlipaimobistne dompountefPt Be general formula (1), etc.,
t owhi ch, however, the invention is not |imted. 10The conpound
r epr esent edC§me hd 3dbove- ment i oned general formula (1) can be
produced according to various nmethods but nay be efficiently produced
accor di ngchemehe smet hod nentioned bel ow. Note that, Specific exanples
of the "protective group” for use in the production nethod 15

mentioned behow include a tert-butyl group, a gen | group, an

o- et hyl bepzy oyp, a p-nitrobenzyl group, ra xybenzyl group,

an o-chl or §benz gr ou ax2, 4-di robenzyl graq a p:brogobenzyl
/ /K,fx l\ﬁ'hbg RPY

group, an glly' erquw a>ferv- hutofycargonyl {{gr oup; a S
benzyl oxycar bonyl 29 oup,ano-neqﬁgbhenzylox carbonylg?oupNﬁ
4 Z HO/
amn (I11)

i
Se
(V) \©\ X
— Ny

Step 2 O O N_ _H
z

o

(In the formulae, X, Y and Z have the same meanings as
15 mentioned above.)
<Step 1>

In the step 1, hydroxylamine or its salt is added
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p- ni trobenzyl oxycar bonyl group, a p-nmet hoxybenyl oxycar bonyl gr oup, an

o- chl or obenzyl oxycar bonyl group, a 2, 4-di chl or obenzyl oxycar bonyl gr oup, a
25p- br onobenzyl oxycar bonyl gr oup, anal | yl oxycar bonyl gr oup,
atert-butyl di methylsilylgroup,a tert-butyldiphenylsilyl group, a
triethylsilyl group, a trinethylsilyl group, a triisopropylsilyl

aroup. & IeL NOXUIRLOYL, 9 upy 2, teLalydr o anyl, drouP: 63kl o -

protective groups ecti've grou et hane

propanedi ol,,, mer capt oet hanol t opropanol, et hanedithiol,. .
b opancdP THIH SREL < tparatat EER CPARRER R i e Ny £8R tan i

{he senel gl of oL 2l g2 e protueed Lar xaple, hiouol g,
hHZOH()Q&%E@i%n reaction is attained in the presence of an
5 inorganic base such as potassium carbonate, sodium
carbonate, sodium hydrogen carbonate, sodium hydroxide,
potassium hydroxide, lithium hydroxide, etc. Not
specifically defined, the reaction sclvent may be any
solvent not significantly interfering with the reaction,
10 but is preferably water, tetrahydrofuran, cyclopentyl
methyl ether, acetonitrile, 1,4-dioxane, diethyl ether or
their mixed solvent, etc.
Not specifically defined, the reaction temperature
may be generally from 0 to 100°C, and the reaction time
15 is preferably from 2 hours to 1 week.
<Step 2>
In the step 2, the compound (III) obtained in the
step 1 is condensed with the intermediate represented by
the general feormula {IV) to produce the compound
20 represented by the general formula (I}). The intermediate
(IV) is a reactive intermediate to be obtained from a mixed
acid anhydride with formic acid {(mixed acid anhydride of
formic acid and acetic acid, etc.), pentafluorophenyl
formate, or formic acid and a carbodiimide
25 (dicyclohexylcarbodiimide, diisopropylcarbodiimide or

water-soluble carbodiimide). For smoothly attaining the
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10

15

20

25

e (iv) Step 2

reaction, an organic base such as triethylamine,
diisopropylethylamine, pyfidine, lutidine, collidine,
dimethylaminopyridine or the like may be made to coexist
in the system. Adding 1-hydroxybenzotriazole and/or
4-dimethylaminopyridine to some of these cases (especially
where the reactive intermediate 1s obtained from
carbodiimide) could promote the reaction. Not
specifically defined, the reaction solvent may be any
solvent not significantly interfering with the reaction,
but 1is preferably chloroform, methylene chloride,
tetrahydrofuran, acetonitrile, cyclopentyl methyl ether,
1,4-dioxane, dimethylformamide, dimethyl sulfoxide,
pyridine, 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. In this
step, a CHO group may be added to aisc to the hydroxyl group
of the hydroxylamino group, depending on the chemical
properties of the starting materials; but in such a case,
the product may be processed with a lower alcohol in an
acidic, basic or neutral condition to be converted into
the intended product, compound (I). The lower alcohol is
preferablymethanol, ethanol, propanol, etc. Anauxiliary
solvent may be used here, and when used, the auxiliary
solvent is not specifically defined.

Needless tc say, depending on the properties of X,

YandZ, it is necessary topreviously use the corresponding
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NH 0 (I'n the fornulae, X, Y and Z have the sane
meani ngs as 15nentioned above.) <Step 1> In the step 1, hydroxyl am ne
or its salt is added to the conpound (I1) to produce the conpound
represented by the general formula (I1l) . In case where
hydroxylam ne is a salt thereof (hydrochloride, acetate, etc. ) , the

addi ti on,Eeaeld 0N d Sqabh Aed drk 1he; PLESANEE ¥hd@hpove-mentioned

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

5 after that next step may lower and the intermediate may
be difficult to handle.

The above-mentioned compound (II) may be produced

according tothe process of thestep3tostep 5, asmentioned

below.
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5 inorgani ¢ base such as potassi um carbonate, sodi um carbonat e,
sodi um hydr ogen car bonate, sodi um hydroxi de, potassium hydroxide,
lithium hydroxide, etc. Not specifically defined, the reaction

sol vent may be any solvent not significantly interfering with the
reaction, 10 but is preferably water, tetrahydrofuran, cycl opentyl
met hyl ethF gpeﬁgprtrlle 1, 4-dioxane, diethyl ether or their

m xed solvent etc. Not specifically defined, the reaction
tenperat$ gﬁyzfe generally fromO to 1 0 OC, and the reaction tine
15is prefera rom 2 hours to 1 week. <Step 2> In the step
2, the conpound (rrer) obtaln a the step 1 is condensed with the
internmedi a !s esent ed by th general or la (1V) to produce the

conmpound |20 sented by thé& genera a (I) . The
i nt er medi }e ts8a react{vwe inter dla bejﬁbiﬁlned froma

m xed aci anhydrkﬁégmnth"T“TﬁT_*EC|d m xed agi ride of formc
acid and &cetic acid, etc. :%entaflgorophenyl fé?nate O formc
acid and a carbodDinide 25(d|cycIohexyIcarbodvnﬂlde

di i sopropyl carbodii m de or water-sol uble carbodiimde) . For snoothly
attaining the reaction, anuomganic se such as triethyl am ne,

di i sopropyl et hyl am ne, pyri dvm, tidine, collidine,

di met hyl am nopyridine or the [ iKe nay be made to coexist in the
system Adding 1-hydroxybenzdtrilieplde and/or 5 4

- di met hyl am nopyri di ne sonme of these cases (especially where the

reactive internediate i's obtained from carbedii m de) could pronote
the reacti specific % fined| th action solvent may be
any sol ve t n gnlflg@ntéélﬁﬁﬁﬂﬁle l h@%&éhqtlon 10 but
is prefer ny qﬁ@ nlwheﬁhybsne chl'ori de, geyrahydrofuran,
acetonitril e, cycbope net hyl etherz 1, 4- dloxane

dlnethylférnanlde dlnethyl sul f oxi de, pyri di etc.
specifically def@ﬁed t he reaction tenperaturg may be generally from
0 to 100C, and the 15 reaction tine is preferably from1l to 24
hours. | hIRHike e e €HS g ciipd e aie blid e e M ol 1 6S tae afppdroxy|
group of the hydroxylam no group, depending on the chem cal
prdpert isroprerendtsar inwgl das erpalfgn Butonal suchua casd, ashe rldduct
may be processed with a | ower alcohol in an 20 acidic, basic or
neutral €onditisnkevybe cawenpred i nta the hiatemeied praﬂuwu; conpound
(I'). The | ower al cohol is preferabl ynethanol, et hanol, propanol, etc.
Anauxi | i §-dainedrity Maydbe xysedi he rgs; o apd midre Usdos; {Her apxilsiearys
solvent is not specifically defined.

Li, CeClz, NaBHs;, LiBHi;, LiBEt;, KBEts;, LiB[CH (CH3)C,Hs]s

B[CH (CHs3) C2Hs] 3, AL [CH(CH3)Cz2Hs]z or the 1like; Et
10 represents an ethyl group.)
<Step 3>
In the step 3, the compound represented by the general
formula (V) is converted into an anion with a base, and
then reacted with the compound represented by the general
15 formula (VI) to preduce the compound (VII). The base to
be used includes 1lithium diisopropylamide, lithium

(bistrimethylisilyl)amide, 1ithium tetramethylpiperazide,
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25Needl ess to say, depending on the properties of X, Yand Z, it is
necessary to previously use the corresponding protective group in

the reaction of the above-nentioned step 1 and step 2 and to renove
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 S5aftgy;that next q%%%HQWthW§Q§y¥yipgmha%ernedlate

difficult to handle. above ment 1 oned ¢onpound FII) nayu%e

roduced r of the step 3 to st
ﬁentioned %ﬁg%ﬂg%%g gqqﬁ% c ﬁé 2: H-&/&: é ﬁgt?ll%%hlum’

sec-butyllithium, tert-butyllithium, etc. One alone or,
as the case may be, two or more of these may be used either
5 singly or as combined. ©Not specifically defined, the
reaction sclvent may be any one not significantly
interfering with the reaction, but is preferably
tetrahydrofuran, cyclopentyl methyl ether,
tetrahydrofuran, diethyl ether, tert-butyl methyl ether,
10 or their mixed solvent, etc.
The reaction temperature may be generally from -100
to 40°C and the reaction time is preferably from 1 to 12
hours. In this step, the compound {II}) may be produced
depending on the chemical properties of the compound (VI),
15 which, however, causes no problem in consideration of the
intended production object.
<Step 4>
In the step 4, the compound (VII) obtained in the
step 3 is reacted with the compound represented by the
20 general formula (VIII) to produce the compound represented
by the general formula (IX). The reaction sclvent is, when
the compound (VIII) is sodium borohydride or lithium
borohydride, preferably methanol, ethanol, iscopropanol,
tetrahydrofuran, cyclopentyl methyl ether,
25 dichloromethane, chloroform or their mixture, etc.; but

when the compound (VIII} is any other than those two, the
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(I'n the fornulae, X, Y and Z have the same neani ngs as above; 5 E
represents a releasing functional group such as a Cto C6 al koxy
group, a halogen atom an N, O-di net hyl hydroxyam no group or the I|ike;
N representsLi, CeCl2, NaBH2, LiB1-12, LiBEt2, KBEt2,

Li B[ CH( CH2) C2H5] 3, KB[ CH( 01-12) C2H5]3, Al [ CH(Cl-12)C2S5]2 or the

i ke: Bt d0centasenis A.ALNY! (@ OUR)o FOLERIY  petrahDabBeSiap O

the conpound represented by the gen fornu i's converted into
Sy the et B AP TR I RIS AR
(bistri n]g%ﬁi‘;rgﬁﬂﬁé&néﬁqg@i|%%ﬁgg]n%g%e@?%ingﬁﬁ%?gﬁpg%g’ieﬁ' dec. The
bt yi 1 FERFGhO S S BRE PR IR tor : TBAETH L1 Mot d D e af orfe.
ol Bal'y oF tds CBentia - RBL COBEo T B T bo AP od - The r Bact PoR¥ivent
T o o LF) el LR L ST LI M L ek A,
m xed SofGRHP. MRk, be "<pontRaEpeRi oL LENBE i S-Ray H° gSREPRY v
SRR e L S PR R

t he chem cal properties of the conpound gVI) _
converted into the compound (II). 'In the case of partial

10 conversion, the step Smaybe carriedout without separating
the converted compound; and in the case of complete
conversion, the step 5 may be omitted.
<Step 5>

In the step 5, the compound (IX) obtained in the step

15 4 may be dehydrated to produce the compound (II). The
dehydration reaction is attained by a combination of a
hydroxyl group activator and anorganicbase. The hydroxyl
group activator includes methanesulfonyl <chloride,
p-tcluenesulfonyl chloride, benzenesulfonyl chloride,

20 methanesulfonyl chloride, thionyl chleride, surfuryl
chloride, phosphorus pentachloride, etc. Theorganicbhase
includes triethylamine, diiscopropylethylamine,
diazabicycloundecene, diazabicyclononene, pyridine,
dimethylaminopyridine, lutidine, collidine, etc.

25 Preferred is a combination of methanesulfonyl chloride and

triethylamine. As other dehydration reagents, there may
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15 whi ch, however, causes no problemin consideration of the intended
production object. <Step 4> In the step 4, the conpound (VII)
obtained in the step 3 is reacted with the conpound represented by
the 20 general fornula (VIII) to produce the conpound represented by
the general fornula (1X). The reacti on solvent is, when the conpound

(Vi) 'Ee%ﬁ)&&t‘ﬁbﬁ%oé‘ﬁ‘ggh@% Héé?hg?ﬂg 1‘@&’1%&%‘32 &ISE?B@@%%

nmet hanol , et hanol, isopropan tet uran cyc opent yl

et her, 259&@%(537{@@&8@5%1@' ?ﬁ@ ol e 1 mxtlgzeocﬁgoxﬁlgtgwen

t he conpoun IS an an those two,

reacti 0”1?9&"?1”%&3;??%&5? eé r@? fjuran, cycl QR eor}%] éaPBE%)lae:@,er’

t et rahydr opyr-an, butyl nmet hyl
e, LG 16 JOE T O SR T b gLy o
Ty o e et o ok e s b el ey
o e PR L RGO O A PG o
uihout SEPRSLLID She eomuer Led compoung, a0t 1015 €828 Ohecny
ether, acetonitrile, 1,4-dioxane, dimethyl formamide, etc.
Not specifically defined, the reaction temperature may be
10 generally from 0 to 100°C, and the reaction time is
preferably from 1 to 24 hours.
Needless to say, depending on the properties of X,
Yand?Z, it is necessary topreviously use the corresponding
protective group in the reaction c¢f the above-mentioned
13 step 3 to step 5 and to remove the protective group after
the reaction.
The compound (V) may be produced according to the

step 6 mentioned below.
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In the step 5, the conpound (1 X) obtained in the step 15 4 may be
dehydrated to produce the conpound (11). The dehydration reaction is
attai ned by a conbination of a hydroxyl group activator and an
organi ¢ base. The hydroxyl group activator includes nethanesul f onyl
chloride, p-toluenesul fonyl chloride, benzenesulfonyl chloride, 20
nethanesulfgggh chﬂride, t hi onyl chloride, surfuryl chloride,
phosphor us” pentachlori de, etc. The organi cbase i ncl udes

triethyla .Q%E qgjsopropylethylanine,

di azabi cycl'oundecene, di azabi cycl ononene, pyri di ne,

di met hyl am nopyridine, | utidine,collidine,etc. 25Preferred is a

combi nati on of met haneS8hf-ohyl chloride and triethyl amne. As ot her
dehydrati on reagents, the CHy

berent i onedt ri phenyl phosphifie-gi et hyl a#ad

tri phenyl ph ~pe-di i sopr ggyPa2ocar bpxyl CH.
tri-n-buty. osphine-dLeLhyLazecharquyl. e, 8" ’

tri-n-butyl phosphine-dii sgpspay! azocarboxyl af & etc. 5 The reaction
sol vent may P& any one not significardly interfering with the
reaction, but™is pre ferably chloroform neffhyl ene chl ori de,

t et rahydr of uran, cycl opentyl nethyl ether, acetonitrile, 1,4-dioxane,
di mret hyl f ormam de, etc.. Not specifically defined, the reaction 1

t enper at (FB &P bECIBYeRSal by Mechnt bet 5260 aRd Niche? ¥ e2EAVEH t Ve

is preferably from1 to 24 hours.
5 represents a halogen atom, a methanesulfonyloxy group, a

p-toluenesulfonyloxy group, a benzenesulfonyloxy group,
a trifluoromethanesulfonyloxy group or a hydroxyl group.)

<Step 6>
In the step 6, the compound represented by the general
10 formula (X) or its salt is condensed with the compound
represented by the general formula (XI) in the presence
of aninorganicbase toproduce the compound (V). Preferred
inorganic bases include sodium hydroxide, potassium
hydroxide, lithiumhydroxide, sodium carkbonate, potassium
15 carbonate, cesium carbonate, calcium carbonate, etc.
However, when J* is a hydroxyl group, the hydroxyl group
of the compound represented by the general formula (X) or
its salt is activated with a reagent and then the resulting
compound is condensed with the compound represented by the
20 general formula (XI}) to produce the compound (V). As the
reagent suitable for activating the hydroxyl group, there

may be mentioned diethyl azodicarboxylate
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Needl ess to say, depending on the properties of X, Y and Z, it is
necessary to previously use the correspondi ng protective group in the
reacti on of the above-nentioned 15step 3 to step 5 and to renove the
protective group after the reaction. The conpound (V) nmay be
produced according to the step 6 nentioned below. [Chem 15] Schene

3: (V) pER'd e, { ghaul Agn £ hadnpkhe same nmeaning as afoveoghlop o
RPatom s et

represents a hal oge anésul f onyl oxy group, a

p- tol uengsulfianyl oy JLaun.. M’ﬁgﬁg;i%}%l%@%pmxy Povplsrluetnydene

trifluoronethanesul fonyl oxy grou oxyl group.

(1, SLeBcPetis SomauRg dapuesentea by the gener ) cHRRRTHALE
(0112 § Kbl (15, LE8R05 o a0 Lnorgan ¢ base Lo produce {he
pokassi um, byqnaxt de, » LLLAIYB EYSE 8% 9% SOS Lcaronat e;  potassi um
activating the group with
butyilithium-chlorodiphenylphosphine, a quinone compound
such as 2,6-dimethyl-1,4-benzoguinone,
tetrafluore-1,4-benzogquinone or the like is added to the
10 system.

Not specifically defined, the reaction solvent may
be any cne not significantly interferingwith the reaction,
but is preferably water, methanol, ethanol, tert-butancl,
tetrahydrofuran, cyclopentyl methyl ether, acetonitrile,

15 diethyl ether, dimethyl ether, dichloromethane,
1,4-dioxane, 2-methoxyethanol, N,N~-dimethylformamide, or
their mixed solvent, etc. Not specifically defined, the
reaction temperature may be generally from -80 to 120°C,
and the reaction time is preferably from 1 to 24 hours.

20 The above-mentioned compound (II) may also be
produced through the reaction of the following step 7 to
step 11, as mentioned below.

[Chem. 16]

Scheme 4:
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15 carbonate, cesium carbonate, cal cium carbonate, etc. However, when
JI is a hydroxyl group, the hydroxyl group of the conpound
represented by the general fornmula (X) or its salt is activated with
a reagent and then the resulting conmpound is condensed with the
conpound represented by the 20 general fornmula (XI) to produce the
conmpound (V). As the reagent suitable for activating the hydroxyl
group, there may be meptd d di et hyl azodi carboxyl ate

(DEAD) -t ri phepyl phosphi ne d||sop oR
azodi car boxylfat - tr | pherg/llJ phOSphI ne @

nonet hyl ene

tributyl phosphetay y | ene t =Y phesphor ane,
5buty|I|th|un}chfduod|p%gﬂglphosphlne et&.0ln case of activating the
group wi th butyldgthi um chl or odi phenyl ptrosphi ne, aqui noneconpound
such as 2, 6-di net hyl-1, 4-benzoqui none, tetrafluoro-1, 4-benzoqui none

or the like is ad t he 10system p-O~ B, specifically
defi ned, th('@I“Igeac Fqg@%vent JrayDdperadeny one w }g/xfl cantly
|nterfer|n94N44¥ﬂ- ‘but5@§gpreferab y ﬁﬁter Ynet hanol ,
et hanol , t ef@-Sbut anol , tet®abvdrofuran cycl openty? nethyl et her,

acetonitrlle 15 dlethwkwﬁther di net hyl et her & |chloronethane,
1, 4-di oxane, 2-nethoxyethanol, N, N-dinethylforjranide, or their m xed

sol vent eQRE § |caIIy def ise \\the redﬁiZﬁg t enper ature nmay
be generaILy21++§n 1 C)<and t Aact jjon 45 preferably
from1l to 2&epdurs. 2 Iﬁe above- nenpkened onpound™¥{(11) may al so be
produced through the realtPon of theS%Rlll owing step 7 to step 11, as

menti oned bel ow. [Chem &@] Schene 4: an

(In the formulae, X, Y, Z, E, M' and Jl.are the same as
mentioned above; and P' represents a hydroxyl-protective
group.)
5 <Step 7>
In the step 7, the compound represented by the general
formula (XII) is converted into an anion with a base, and
then reacted with the compound (VI) to produce the compound
(XIITI), like in the step 3.
10 <Step 8>
In the step 8, the compound represented by the general
formula (XIII) is reacted with the compound represented
by the general formula (VIII) toproduce the compound (XIV),
like in the step 4.
15 Needless to say, depending on the properties of X
and Y, 1t is necessary to previously use the corresponding

protective group in the reaction of the above-mentioned
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DeprotectionOH ", ..... ,--%17"""NN ---, 001 -"sr?s.Ak.,,,,X-yZ Step
100N\ ylI O OStep 11 OQcvnOO (In the fornulae, X, Y, Z, EE M and 0-1
are the sane as nentioned above; and Pl represents a

hydr oxyl - protective group.) 5<Step 7> In the step?, the
conpound represented by the general forrmula (XI1) is converted into

an ani Ons%bh7aaQaS§te§pgle§mrhé GAGIEFW A D %P@t%%%ﬁgﬁégg;r(gﬂﬁ atPcerl .

produce the conpound ( , litke in the step 3. 10<St

the step8e the coppound represented by the general formula (XII1) is
reacted wth the conpound represented by the general forrmula (VIII)
to produggtgeﬁggpnpound (XIV) , like in the step 4.

In the step 9, the compound (XIV) is dehydrated to
5 produce the compound (XV), like in the step 5.

In the step 9, the protective group P?' may be
spontaneously removed from the formed compound whereby the
compoundmay be partlyorwholly converted into the compound
(XVI). In the case of partial conversion, the step 10 may

10 be carried out without separating the converted compound;
and in the case of complete conversion, the step 10 may
be omitted.
<Step 10>

Inthestepl0, the compound representedby the general

15 formula (XV) is deprotected according to any known method
depending on the type of the protective group P! therein,
thereby producing the compound.representedAby'the general
formula (XVI).
<Step 11>

20 In the step 11, the compound (XVI) is condensed with
the compound represented by the general formuia (X) or its
salt to produce the compound (II), like in the step 6.

The N-hydroxyformamide derivative of the invention,
thus produced according to the above-mentioned method, may

25 be isolated and purified as a free compound thereof, or

as its salt, its hydrate or its various types of solvates
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15Needl ess to say, depending on the properties of X and Y, it is
necessary to previously use the correspondi ng protective group in the
reaction of the above-nentioned step 7 and step 8 and to renove the
protective group after the reaction. <Step 9> In the step 9, the
conpound (XI'V) is dehydrated to 5produce the conpound (XV) , like in

the stepspch as an dfmihgistep &efgsfprg&e%dg vaeég%rg ?g B bf%r%

spont aneously renoved fromthe formed conpoun conpoun

may be papthy o whehly ﬁ@gmﬁtc%%em%%?% ; 16X, b% thee

case of partial conversion e carrie

wthout SERRRLdITcne, panptt edagonpoundy andzin ggygp ; epgfo d3ced

conpl et e conver si on e st e omtt

step 10, . Lhe eamppund rceooﬂsgﬁg&%%ably LRSS na 8 d ‘%%1!>?ype ol

depr ot ec accor ing to any Known e

robr bsent S8 15 m e Baleplt ot Ay P estes? ”%iie“ci 2 EREM ey
11, the 88e A)QQ)exgrQQQQ%%§%%act{Bnat1on, crystallization,
various types of fractionation chromatography, etc. An
optical isomer may be obtained as stereochemically pure
isomer by selecting suitable starting materials or by
10 optical resolution of racemic compounds.

The composition cf the present invention is a
composition for maintaining a function cof platelets, the
composition comprising, as an active ingredient, the
above-described compound or a salt thereof, or a solvate

15 thereof (hereinafter also referred to as "the compound
répresented by the general formula (I) or the like"}. 1In
the present invention, the phrase "maintaining a function
of platelets" mainly means maintaining a function related
to blood coagulation such as hemostasis and thrombus

20 formation by platélets. The composition of the present

invention 1s capable of achieving the function by

suppressing ADAMl7-mediated GPIbu shedding {release by

cleavage).
"Maintaining a function of platelets™ can be
25 evaluated, for example, by employing a method in which the

adhesion ability of platelets to VWF is evaluated using
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t he conpound represented by the general fornmula (X) or its salt to
produce the conpound (Il) , like in the step 6. The

N- hydr oxyf or mam de derivative of the invention, thus produced
according to the above-nentioned nmethod, may 25be isol ated and
purified as a free conpound thereof, or as its salt, its hydrate or

its varigusefypes.10fnsal-val €St emSush %é&%@gﬂ%ﬁt%Jaglffﬁ%fm]oq{% s

a polynorphic formthereof.” The pharmaceutically-acceptable salt

the comppypd ;ofs 1\ GeNehah obY /Ml &1 &bl fiffe B8 Sl adPeed AGCQrdlg O

conventional salt-tormng reaction. puri at1l on

may be ajfaiLned, by.ehen Eﬁgwﬁ%'ha&%%”i fye¥ Tf‘f%%%ﬁvgfr{ Gt F‘i?%télo%t%'

crystal | Tzatidn, various pes of fractionation C mat ogr aphy,

An optic i : i st.ereochem cal ly pure i saonger. by
selectinggsﬁﬁggﬁ{%fg-aggfﬁl gg?%??%ﬁgygfug?gigogpﬁéh ’r%s% Eifgﬁ 0

S ompost ETBA T or' fmi AUAH ngOh T OrCt BASSE pl el SESC HFES on 2’ S
SEC R UL e R T L S
(1) or thePree ) Sy horhe T BC8A: §eentHOR, Aed pEESE St Bt 4171 g
o bl oo EBIBARAE Porf SAEH a& b er aiF EREG £ AFBRBS 36 45 AELTEN. by
pl atel ets. The conposition of ﬁgégfresent invention is capable of

achi evi ng®t hBIFEREtSDn By 8Hpp hg WAREF2hedithat P EPF B8 Sshéddithg

(rel ease b% cleav%ggé., "Mai ntai ning a function of ,
plt el etReMBEAPGF Garuared s droexAnbPeoPEy el Y F nhl ASketto P n

whi ch the_ adhesion ability of platelets to VW is eval uated using
platelets at an individual level in the model animal, or

other approaches.

ADAM17 (a disintegrin and metallopeptidase domain

17) isaproteinhaving a structure containingadisintegrin

15 domain and has a metalloproteinase activity. ADAM17 is
a protein also called TACE (TNF-alpha converting enzyme)
because ADAM17 sheds, other than GPIba, membrane-bound
TNF-o {tumor necrosis factor-alpha) to produce free TNF-~w.
Typically, human-derived ADAML17 1is a protein {gene)

20 specified under ACCESSION No. NP 003174.3 {No.
NM 003183.4).

GPIba (glycoprotein Ib zlpha) is a membrane protein
cfplatelets, and functions as a receptor forvonWillebrand
factor (VWF). 1In addition, since GPIboa is expressed only

25 on platelets in a human body, GPIba is also callied Cbh42b

antigen and used as a surface marker for platelets.
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a flow chanber system as described in International Publication No .
W)2009/ 119105 and Test Exanple 15 described later, a nethod in which
the in vivo lifespan of platelets is eval uated using thronbocytopenic
nouse, a nethod in 5 which the shape of platelets is observed on a
fibrinogen-coated cover glass in the presence of thronbin,

bi onl ecwg,erldar@;gyng ﬁeﬁaﬁ'—qrée:laée&eseprlaad kg Tgsty, %%@)Jrﬁ @é%?r

in which t hronbus fornmation nodel animal is prepared usi ng laser

| rradiatbggdiagelfer whib, 10aBemalonorphvidn andssgobardd 40 ofiest ve
t he klnet?cglbf plate etsrat an individu Ievel ?n t he nodel aﬁ?nal
or ot her yaPRLQACHE ADAML7 (a disintegrin and
netallopeprlgase donaln 17)

| sapr ot ei nhavi Agagtiuet Yeeontak i DgadicsI L eqrd g 15 domin cands gy

nmet al | opr ot ei nase activity. A a protein“also ca

(THF- al phac gggﬁgf&(gazgm geause LML spe gngneatﬁer w%'bl%' ba,

nmemnbr ane unor FOSi’s -alp 0 "produce free’

TNF- T II h d d._ADAML7

1 AL M SRR S B R AITE rovacec
GPl b I | b_al ph t f. I {
o SHIEEREL BT 0ot S A RLLLEND PO 0l e
ddi t GPIb 5 I t

) ST T IS A

for platele II , human-derj ved is a protein

speci fi €8 Eh&@%s NGO RIS S0G01%2. Q%PM%“ENMr W% 5FV Ié%gh
erence s uences |ster in GenBank 5 are exenplified as

tgélcal X F%% %HC ﬁE?I‘ f?@ﬁ&urﬁﬁé“édTHBa§5ﬁd sequences of the

proteins may be nutated naturall ¥ % . non artificially). Thus, it
Shoul d be Under(bBA P& ABAMEZV&RA 1681 bat PRvBIVES G n” FREPEEE I

mechani sm of _the conp03|t|on of the present invention 10include such
natw%ﬂl% %@&JHW@%E%H?QH@? ba shedding" includes beth complete

suppression (inhibition) and partial suppression of
shedding by ADAM17. Further, as described in Examples
135 later, it is possible to evaluate the composition of the
present invention as suppressing ADAM17-mediated GPIba
shedding when a percentage of the number of CD42b (GPIba) (+)
platelets to a total number of platelets in the presence
of the composition of the present invention is calculated
20 tobe alarge value in comparisonwith a percentage obtained
in the absence of the composition of the present invention.
As the degree of GPIba shedding suppressed by the
composition of the present invention, the percentage of
the number of CD42b(+) platelets in the presence of the
25 composition of the present invention is preferably 80% or

higher, and a higher percentage is more preferable (for
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In the present invention, the phrase "suppressi ng ADAML7- nedi at ed

GPl ba sheddi ng" includes both conpl ete suppression (inhibition) and
partial suppression of sheddi ng by ADAML7. Further, as described in
Exanples 15 later, it is possible to evaluate the conposition of the
present invention as suppressing ADAML7- nedi ated GPl ba sheddi ng when

a per centage Qfe t hes gugher, 0f, CP4 3l o Gl b) ﬁék,P'aaésﬁ'S%shﬁghaeﬂ)Ot al

nunber of platel’ets in the presence of the conposition of the present

nvention is ogheyl ahed . 2QL 0 beyn | argesyalie Loneauiari sen W th.a

per centage obtained in the absence of the conposition of t pr esent

I nventi 0186%@%{&{‘%nqzeeq{w?fothﬁ%%g?gf'ﬁﬁﬁbﬁug%%ﬁ%d%%t %L}%lurrab%?dof

conposi t e present TInve e pércentage e nu

CD42b() b akebehs i d he prepenge, aloLhe 23eamposid ian of e sos

present 1nvertion i s prefera and a'h

pegeentage,h S LS ELAELS ([gT | AL DL ety 9907

conposit'gnl%f Hﬂﬁﬁgrﬁsent invention to suppress GPlba shedding is
eval uate usiﬁb a { 0d described in Test Exanple 3 later, the 50%

S5inhibitory concentratio 050) is preferably 0.01 nnol /L to 100
ool 11 S EER R 20 e ChARRNG Tebr BEEREET BY tHE generanL
formia £h).89 20-3°0 8 8N P o 4 18nSO0RORhY! 20,00 /16 B oS e
10N-[ 2- (4: but - 2- ynyl oxybenzenpesul f onyl1) - 1- (4-dj et hyl am n )

onet hyl phBRyf | et hy1] - RAFFBkyf or mani de invention include
N—EZ-(4-but-2-ynyIoxybenzenesulfonyl)-l-(4-dinet , )

hy amruﬁ@ﬂﬁyﬂﬁiﬁﬂ#T%fﬁ?ﬂLq¥¥®%PéﬁﬁﬁﬁH&ﬁﬁﬂé})'1'(4‘dlethylam?n

N-{4-[2-(4-but-2-ynyl oxybenzenesu| fonyl)-1-(form
omethylplienyl)ethyl]-N-hydroxXxyformamide,

N-[2-({4-but-2-ynyloxybenzenesulfonyl)-1-{(4d-dimet
hylaminomethylphenyl)ethyl]-N-hydrcxyformamide,
N-{4-[2-(4d-but-2-ynyloxybenzenesulfeonyl)-1-(form
15 ylhydroxyamino)ethyllbenzyl}-2-methoxyacetamide,
N-{4-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(form
ylhydroxyaminc)ethyl]lbenzyllmethanesulfonamide,
N-{4-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(form
ylhydroxy-amino)ethyl]lbenzylibenzamide,
20 N-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(4-morph
olin-4-ylmethylphenyl)ethyl]-N-hydroxyformamide,
N-hydroxy-N-[l-(4-morpholin-4-ylmethylphenyl)-2-
(d-pent-2-ynyloxybenzenesulfonyl)ethyl] formamide,
N-[2~-(4~but-2-ynyloxybenzenesulfonyl)-1-{(4-dimet
25 hylaminophenyl)ethyl]-N-~hydroxyformamide,

N-[2-({4-but-2-ynyloxybenzenesulfonyl)-1-(3-dimet
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15yl hydr oxyam no) et hyl ] benzy1l) - 2- net hoxyacet am de,
N- 14-[ 2- (4- but - 2-ynyl oxybenzenesul fonyl)-1-(form
yl hydr oxyam no) et hyl ] benzyl | met hanesul f onam de,
N-{4-[2-(4-but-2-ynyl oxybenzenesul fonyl)-1-(form
yl hydr oxy- am no) et hyl ] benzyl ) benzam de,

20N-[ 2- (4+ enaghe f sl k&7
oli n[ 4- gﬁ%;é%nflglp&hﬁ%/ﬁ?g?hyl] - ﬁﬂ;d?g%]ﬁzoo%é; ‘gg,ﬁmae'

N- hydr oxy- N-[ 1y ( 4 uq@pjpjg_n% gxéb,;fg)%ﬁ]%}é@sugl‘éonyl) ~1-(2-dimet

(4- pent - 2-ynyl oxybenzenesul or mam

L T Pt e s,

(e oy b enesy ) a0 cony 1) -1+ (0-piper

P am noBRGRy O HYA) TREG DLt oF Rt gal 19t PBky ornans de,

L2 (bt 2y oubenenseyl [omtlds L1 BLBTrony1) -1 (3-ppes

Pt L e

N-[2-(4-but - 2-yny) oxyoenzenesul L o s & {3, ony1) - 1- (3-mozph
clin-4-ylmethylphenyl)ethyl]-N-hydroxyformamide,

10 N-[2-{(4-but-2-ynyloxybenzenesulfonyl)-1-{4-~[ (eth
ylmethylamino)methyl]phenyl]ethyl}-N-hydroxyformamide,

N-(2-(4-but-2-ynyloxybenzenesulfonyl)-1-{3-[(eth
yvlmethylamino)methyl]phenyl}lethyl)-N-hydroxyformamide,
N-{4-[2-(4d-but-2-vynyloxybenzenesulfonyl)-1-(form

15 ylhydroxyamino)ethyllbenzyl}-N-methylmethanesulfonamid
€,

N-{4-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(form
ylhydroxyamino)ethyl]lbenzyl}-4-methylbenzenesulfonamid
e,

20 N-{4-[2~-(4-but-2-ynyloxybenzenesulfonyl)-1-{form
ylhydroxyamino)ethylibenzyl}-4,N-dimethylbenzenesulfon
amide,

N-{4-[2-(4-but—-2-ynyloxybenzenesulfonyl)-1-(form
ylhydroxyamino)ethyl]lbenzyl}-N-methylsulfonylmethanesu

25 lfonamide,

N-{2-(4-but-Z2-ynyloxybenzenesulfonyl)-1-[4-(2-di
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ol i n-4-yl met hyl phenyl ) et hy1] - N- hydr oxyf or mam de,
N-[ 2- (4- but - 2- ynyl oxybenzenesul fonyl)-1-{4-[(eth
yl met hyl am no) net hyl ] phenyl ] et hyl | - N- hydr oxyf or mam de,
N (2- (4- but - 2-ynyl oxybenzenesul fonyl)-1-{3-[(eth
yl met hyl am no) net hyl ] phenyl } et hyl ) - N- hydr oxyf or mam de,

TV{4’[2'ﬁét%ﬁr&ﬁﬂ@&é@ﬁ¥QQ@ﬁ%E§ﬂg%3ﬁ&@Fjﬂiﬁ96@bxyformamide,

yl hydr oxyam no) et hyl | benzyl'l - N-Tre nmet hanesul fonam d e,

N-14-[ 2- (4- butg 27 yayl nie I = 1- (f.or 1 _[A_(D_
[2-( §27 ¥ayliybenz gﬁﬁgo];]%élﬂzén%s%]? onyl)-1-[4-(2-no

yl hydr oxyam no) et hyl ] benzy11- t enzenesul fona

20N— 4- = i, Al 1 iz .

yl hyf:lr o%g%ﬁ%%g) etfﬁ?%éﬁ?&gli 4, Ré gﬁl%t ﬁyl %e%zé%ggc{ﬁxfyofno%% é,de’
N-14-[ 2- (4- but 2+ I | f -1-(f

1 hydt oxyani nd) ot Byl oerey | F-REbarhyl LU 445 AR Rab EO R dra 46,
N-{2- (4- byt - 2- . | £ - 1-[ 4= (2- di .
ot byl o DL RN EE A 1K Y BF B o WA e chanesul fonamia
N-{2- (4-put - 2-ynyl oxybenzenesul f ony1) - 1- [ 4- (2- nD

rphol i n- 4« yl et hyl ) phenyl ] et hyl | - N- hydr oxyf or mam de,

N-(2-14-[2- (4-put 52 ynyl axybenzenesul fonyl) < bl eony1y -1- (4= (3-qi
methylaminopropyl)phenyllethyl}-N~hydroxyformamide,
N-{2-(4-but-2-ynyloxybenzenesulfonyl)-1-[4-(3-di
10 ethylaminopropyl)phenyllethyl}-N-hydroxyformamide,
N-{2-(4-but-2-ynyloxybenzenesulfonyl)-1-[4-(3-mo
rpholin-4-ylpropyl)phenyl]lethyl}-N-hydroxyformamide,
N-{2-(4-but-2-ynyloxybenzenesulfonyl)-1-[4~{4-mo
rpholin-4-ylbutyl) ~-phenyl]-ethyl}-N-hydroxyformamide,
15 N-{4-[1-(formylhydroxyamino)-2-(4-pent-2-ynyloxy
benzenesulfonyl)ethyl]benzyl}methaﬁesulfonamide, and
N-{4~[l-(formylhydroxyamino)-2-(4-oct-2-ynyloxyb
enzenesulfonyl)ethyl]lbenzyl}lmethanesulfcnamide. As
described in Test Example 4 later, from the viewpoint of
20 having a high specificity to ADAM17,
N-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(4~diethylamin
omethylphenyl)ethyl]-N-hydroxyformamide or
N-{4-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-{formylhydr
oxyamino)ethyllbenzyllmethanesulfonamide is preferable.
25 Note that

N-[Z2-(4-but-2-ynyloxybenzenesulfonyl)-1-{4-diethylamin
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50r nyl hydr oxyam no) et hyl | phenyl | et hyl ) met hanesul fonam d e,
N-{2- (4-but - 2- ynyl oxybenzenesul f onyl) - 1- [ 4- ( 3-di

nmet hyl am nopr opyl ) phenyl ] et hyl ) - N- hydr oxyf or mam de,

N- 12- (4- but - 2-ynyl oxybenzenesul fonyl) - 1-[ 4- ( 3-di

10et hyl am nopr opyl ) phenyl ] et hyl | - N- hydr oxyf or mam de,

N-{2- (4- ) N
N (22 (4- Bt oxybosaenesil fonybl-clol dofdeas 55 7117 o

N-{ 2- (4- byt 421yl oxy zen ) - 1- b 42 (450 lat
Tohol 1 4T O e I o AdspdaBRa | later,  and

penzenesil f oy et byt (boary wethe et ey 5o M)y 1~ (formyihyds
enconesul FORT TG Ny Loy 1 et KRG TN SR MASSed 1 b §n 2kt
O L TR R IR A SR
oreL ey )L Itk DXL ORI B, oo hpignf the present
oo oL B L TE e Fons ey e ST BB AL AL
et ! PhenyL et iyl N DY dr oy grImm g e ! 1o Lua e 820 Uk o
e e s SR PRERRERLS VAR s
10 The compositionocf the present inventionhasanaction
cf maintaining a function of platelets by suppressing
ADAM17-mediated GPIba shedding. Accordingly, the
composition of the present invenition can be suitably used
as a reagent for maintaining a function of platelets (for
15 example, a reagent used 1in a culture system for
differentiating megakaryocytes from cells capable of
differentiating into megakaryocytes and then producing
platelets from the megakaryocytes, or a reagent for
maintaining a functicn of produced platelets by adding the
20 regent) or as a drug additive added to a blood product
comprisingplatelets fromdonationandthe like. When used
as the above-described additive or reagents, the
composition of the present invention may comprise, for
example, a stabilizer, a solvent, or the like, in addition

25 to the compound represented by the general formula (I) or

the like as the active ingredient.
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5"S-45457" in Exanpl es described |ater. Exanpl es of the form
of the conmposition of the present invention include a drug additive
and a reagent used for purposes of research and devel opnent (for
exanple, in vitro and in vivo research and devel opnent). 10The
conposi tion of the present invention has an action of maintaining a
function of platglehsdly SUPPresshpycADAMLYded afed CRLbA Shedding.
Accordingly, the conposition of the present” I nvention can be suitably
used as ghgea:gﬁg; {or s omi gl 0 ng 2 funet i opyaf, -l at el gt f
exanpl e, a reag H% uség%in a cu?tﬁrg systenlygrtgfgieégn?ig?f%&?ééh
megakary r cell f, di I atj I nto :
negakaryggé%giﬁ;ﬁggyhgﬁ gf% uc?%g gféﬁéf%fégg%oﬁﬁ%ﬂ% %géaﬁgfydéit%%,
or are at. . far [ i i f i pr pl.atel et "
addi ng ?ﬁgghfﬁgféggn ﬁﬁfigg gfd E§%§Eh§$Ve gggggqfokgﬁﬂéiﬁ?%ggd%ct
coppris |j | atel ets fraom dopat_i0 the |ike, en .used as th
gp deéggﬁ%é§:%ﬁaﬁtpré%05%£]lS %%?g?ged meanﬁ.t at %h?fkog% OE

above- a Ve or rtedgen € conposition of € present
i nventi on,may. c rise, for_exanple, a stabilizer sol vent r. the
ke it TPaR n; & THECRONGOURE T Bt Ranted BUCERE rgRReTAF L 1ke

formula (1).,0 e like the active ingredient. A product
(For exatb] bEPpPaAEs St Oh bt KT UEP Ot e CrhbShTRBS HPHERe,
present invention or a protocal thereof may be |labelled to indicate
that t he*lis@ % X it REIALAn & FORoPFom o1 pPat &MG oL Ker dPAC AR 1Y
phrase "a_ .5 praqduct or_ a protocol  is _|apelled" ans that th od
bf ' the prBAERE bt Gontah ndrior B GHtRhgoL S et SRS Te6r ( n e ke qEY
Iabelled,ﬂan t hat a % otoco], an attachnment docunent, an _
adVerti sEREACATHtHEr EHAMt s oM She lFi KeP dMEHdSA 1Y PnidimaEieR oif
the product is |abelled, The |abel 10 indicating that the use is to
mai nt ai PP a2 FEIETOMDY HRELECE MY PAERGde AThidrRERBR1GT £ how
mechani sm of how t he conpound represented by the general forrmula (I)
or the |TRE @RTPRETECTEPE Gyt e Y td’fetgr?él%%o'g‘?%m'dﬁaoflﬂ her the
present jnvention denonstrates an effect of maintaining 15 a

funct i ont dFepp&t &t S Chipvexarngie e heCtnt&Em@eC dRtERE PecHd sm
includes information that a function of platelets is maintained by
suppr essP 7S ADAMEZAHERT AP Bd AePIBes SheBEEngn Rrfesvierof thelngpdining
indicating that the use is to maintain a function of platelets may

i A¢l ude 20f BRELAETT o thhRtERE Tke A toxphpdgc® fort ke of efprawdlicas

or for other purposes..
on the mechanism includes information that a function of

platelets is maintained by suppressing ADAMl7-mediated
GPIba shedding. Moreover, the label indicating that the
use 1s to maintain a functicn of platelets may include

20 information that the use is to produce or store platelets
or for other purposes.

The compound represented by the general formula (I}
or the like serves as anactive ingredient formanufacturing
the composition of the present invention. Thus, the

25 present invention also provides: the use of the compound

represented by the general formula (I) or the like for
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The conpound represented by the general fornula (1) or the |like
serves as an active ingredient for manufacturing the conposition of
the present invention. Thus, the 25present invention also provides:
the use of the conpound represented by the general fornmula (1) or the
| i ke for manufacturing the conmposition of the present invention; and

a met hody, £ g, AERNUL ACHHT @1hRY ddi SOTPOSI! e t9fe tgnlee Qéﬁﬁelmwelrhyc%ﬁ on

conprising the conpound represented by the general formula or the

(
i ke. SFypyher m%é@ﬁoﬁr?%e:“tméﬁ'ﬁ{f%it%’}eoj{(rgg;gﬁ% & Sld Lr e whl ¢JE itg%

culture systemtor differentiating nmega ocytes fromcells capable

of di fT epenticali g, &)t 0; BRIBKALYAYLES ANT Lo pLABUELAG Al Y ELATS,

fromthe nmega karyocytes | a system

conpoundthéoiﬁﬁg;gfnkg?d@ﬁgh?Fgeg§r@hécggygq (I') or the like

Furt her nor €, e present inven n provides a nethod for preparing

pl atel ets, wherein.the t ho nprJd ses_adding, to a culture system
fo? di fferentfﬁﬁghfﬁd ﬁgaak F%%gyﬁa%p¥?%ﬁ%8aIQ?%%%%%FeaoFditure
differentjating into negakaryocytes an 15 produci | atel ets from
the megakBryBoyt 68, tRe CONBEUTRE r eSNESeHl od )" t hé Gensr &1 rat it &
(1) or the like. n_the present_jnovention,_"negakaryocytes"
re cel | BEGPEG T TBECHI 5 B ee bi-Bgen 2RI CcBFI L b S hegarar Syt -0
cells, and they divide the cytoplasmtq produce _platelets._ 20 In the
oresent TROEAALICYEERI o= BpabbE of* O PeriSnt PARITRT it o FTOM  =he
megakaryocytes" are not particularly limted, as lopng as the cells
ar e capBPagR a6 aRe | AR A6 FARE A Nt YO HIEE. ChEhmprEpound
thereof include fertilized eggs, pluripotent stemcells such as
edbryoni EEBEERSTETS 5 ESNEel PEPETBduc BA™MILF i pdrenPLstieh® ceilile -

(1 PS cellsggr,é enbryonic germ cells (EG cells), henatopoietic stem
cells, heRaNGFAITEFc PRBgRRPEER tedMVE N bgRKRF §8BIrEs & mgtdiod for
adi pocytes. The hematopoietic stemcells and the hemat opoietic .

pr ogeni tF BN iy e LD £ ect RETPLONT BBRS FRPFORPTBAFEISIS T &19 Lt

bl ood, or the |ike. Further anpqg o
toaculturesystem fordi ferentiatingmegakaryocytes from

cells capable of differentiating into megakaryocytes and
15 producing platelets from the megakaryocytes, the compound
represented by the general formula (I) or the like.

In the present invention, "megakaryocytes” are cells
also called platelet progenitor cells or megakaryocytic
cells, and they divide the cytoplasm to produce platelets.

20 In the present invention, "cells capable of
differentiating intomegakaryocytes" are not particuliarly
limited, as longas thecells are capableofdifferentiating
intomegakaryocytes. Examplesthereof include fertilized
eggs, pluripotent stem cells such as embryonic stem cells

25 (ES cells), induced pluripotent stem cells (iPS cells),

embryonic germcells (EGcells), hematopoietic stemcells,
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5 these, iPS cells are preferable fromthe viewpoints that there is
no et hical problem because an enbryo is not destroyed, and that it is
easy to match the human | eukocyte antigen (HLA) type of a patient
transfused with platelets prepared according to the present
i nvention. Morreover, 10 iPS cells established using 4 factors
(Cct 3/4, , f4 d c- . pL ef t
Vi ewpoi n?gﬁtéﬁa#%e%gggr y%g%eg)g lg:(radrarl \r:%rc?q’flr%h ?@)‘%‘ Eggfé/gl%:lsgggta%’ and
conti nue [ e unt4 : te | turi of_ t he .i
cells isaéggﬁj{&g,@ihd t#alie Pﬁ%e@mnﬁg‘ggr%lo%fsc%% atéeF%]tAs gre%g%ce nC!IS Hf}jrﬁ%m
t he nega tes | L l.arger. than .t nunber . of
pl at el et%%%g%qﬂs‘%@z E%Eé)g%glﬁhoggg lﬁlssgﬁnga%% agtogﬁse #&?ﬁﬁom §oox%e
and Ki1f4)., Naote that. t.he prese i nvent or s, haye, conf i.r t hat__such
e caseh P REBHE HMdr G T BBt 63 SRE D KBel cr o bR e ol
caysed by, 20re-actj vation of the c-M ene. Further, a
antral SPAEPES TSmO oh THE BEGYE 0 | Dt ehF s hSBR IR At
met hod of the present invention are derived is not particularly
i mited. “BRAfpl s Pﬁ’er%g]f‘lFﬁcll WRECRUTEN, PRTRBS S AR, SH8YsY© cafs Ot
25cattl e, horses,  shee and.the like. Preferable afe mce, rats, and
hummn, 3PS CpPYRES aBE EPE i oL 8RR Rlirhn the PREGaL Py Kooy Ee
preferabl e i s hunan. éfxanpl es of the "culture, systemfar
di f f er el@ P HEPRG H’g[&fk)art)}’dﬁto 3 PBMLEAY & Tdpabr acst WaiHr BL e 14T hg
i nt o negakaryocytes and producing platelets fromthe 5
nmegakar y%E?Pé?eq F YRRl Pr8seit© itﬂ"\ﬁerﬁ’?%ﬁepﬁcll@d’@%t £8Pt ur YOSV £ or
form ng enbryoi d bodies (cell population containin '
dilff er emtPatsohl Pnaaced l ime ¢ et bRgi At HREBUPRRR /del IS9P 3 m Flhed
m ddl e of platelet production (Eto et al., Proc. Natl. Acad. Sci.
USA, 20020dvof~Myg) gge FrmB1ocadsrab lend wn fidre hylewpodmittsutdat
systemfor formng a sac-like structure (sac structure) encl osing
hemat opdied pEagsgent ¢drdesl Ve SeemPThe 1PSocs ldifd ce@ Fomttnue g£o
culture system for producing platelets fromunbilical cord
bl ood- de¥? v Ed alkEmatpbl ePRE SpEoydrm td? @EFES C3deunbnRobér thet S |
"d ycoprotein | bal pha receptor instability is associated with loss o
qual i ty @#1pbatelsdtar heddured the e dheunembe rspénp Cetkd earmdproduced
Devel opnent, published online on May 26, 2010, and so forth) , and
the |i kel ¥dortbehueya ke Fayicrst ¢ set? alo |1 Bltoigts s 2088gevolthar0Z hepp.
4044-4051: 20 Hiroyanm et al., Exp. Hematol., 2006, vol. 34, pp.
760- 769:n@Gakbe reto falp 1 afeThtonbf Haend 1. ,cQ0DS, evdlab 4 slppd 1368-4n 3
and so forth) . Anong these, a culture systemfor formng a sac-1ike
st ruct urgacsopsef(@rcbl 4 beBause shehelk bpoi et | Jopreogdm t otheeblrs same:
condensed in the sac-like structure,

inventors have confirmed that such increase in the number

of megakaryocytes and platelets produced are caused by
20 re—~activation of the c-Myc gene.

Further, an animal species from which the
above-described cells used in the method of the present
inventicon are derived 1s not particularly limited.
Examples thereof include human, mice, rats, dogs, cats,

25 cattle, horses, sheep, and the like. Preferable are mice,

rats, and human, more preferable are mice and human, and
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25enabling efficient ex vivo production of nmegakaryocytes, platelets,
and the |iKke. Culture conditions of the culture system
according to the present invention are not particularly limted, as
|l ong as the conditions are suitable for culturing of negakaryocytes
and pl atel et production. The culture 5 tenperature is preferably 35
to 38C, ppre prefera '%r%%% df1thescultjue tenperature is bel ow the

lower |imt, the nunbers of rregakaryocyt es and pl atel ets produced

tend to be smeg), mbiLeld8 CULLUR B HRMNAL A £o £ XEELUP: ERE-UR ?flheérin‘%%t’

cell uIturlng an mai ntenance tend to b

when t hey, glklaﬁr(f )Zgleg P{‘oﬂ'é%fignééégbﬂg LBL ?gg%‘é%rty r?& inte,

accor di ng ent 1 nvention ar culture arti C

process rﬁég'arﬁ% ?C{%(g%fsfer%%l at i 204k, lr;clegga rlé%%%’f t@e ceI It% are

preferabl'y“co-¢ er ce der et s Used
hecrein ar not art| Iarl I|mted slon asthef er_cel

co%trl but &% f"% t %}(%%er enI%{l atd ﬁe’lgne 3%tl|n(§’n fLoHe Jg'llgg %gbl&tﬁ%r%f
differentiati nglnto akar es. or, exa le to
use nmousey EEﬁﬁFﬂyo |°5 flggg &%ﬁ%?égabk??/élgg ‘iﬁEH/ 2p 8Iu a1 i e
OP9 cells nd t.h n exanple of th ceIIs ot

i mor t al $98 a&é’ﬁnc-fl nééflf%&%%ggka% lﬁb rro#@?%‘éae%lated
senchymal m ceI cuI tured ce tly prepared from human
bone rnarIT'“’?)a/O;;‘i tlﬁle %é‘@ﬁﬁ:‘%@ g@ﬁ@ﬁleéeeﬁ IRk A e
feeder cells 25rre akar ocyte mat yrati on and_pl at.el et roductl on from
human EStePfts rorf 193 cBRAE ar%cﬁasm e, Pratr eFOCL rcafPl be *PndiRRed
by culturin on an extracel lular substrate such as Matri gel aI so, but
N8 ef 147 BRey 12 4 b = Wierot T thdedér CCaiSTe of 65 H8BAL Ot fPgming
preferable to suppress the growth of cells through radi ati on_exposure
or the I1#ke.526" E\ﬁk&muﬁtt]i%?\‘ééﬁtrat(ﬁéﬁ) off HHEE EoRPOUNdS REPLESEH ed
by the general fornula (1) or the like added to the culture systemls
pr ef er abt§mBteP s 1o P&]ﬂgﬁffl*fﬁé Gobht! SRRIBELiSs1 bel DaChee Fewr)
limt , it tends to be difficult to suppress the GPlbg cl eavage on

pl at el et®.CH{THEE oM ekeseBgs oA ihe Dppére ats tfrem| pmphdvitdnr 1
tends to be suppressed. Additionally, the adding period of the
conpound=?ERr BRI DyivRE Jeaier apPPdahila prydenitieer | ¢réleo (sre
culture systemis preferably throughout the entire production period
f1dm henbtbpsitet F @ br ogént Yoppreeoltiesin d s lanled atsceprom thetapd lity

vi ewpoi nts of ensuring uniformty during the culture process and
ensuri ngl progiset laviefbri tly, Lo egae 8l evs loft shot i dtor he st navidwcdodr
bl ood cell differentiation. This is greatly different from addi ng

period ofr GWODAr@hi'chStem|Gad t echnd Dy bopwensn pebilddHadmnline

megakar yocytes to
on May 26, 2010, and so forth), and the like {for others,

see Fujimoto et al., Blecod, 2003, vol. 102, pp. 4044-4051:
20 Hiroyama et al., Exp. Hematol., 2006, vol. 34, pp. 760-769:
Gaur et al., J Thromb Haemost., 2005, vol. 4, pp. 436-442;
and so forth). Among these, a culture system for forming
a sac—-like structure is preferable because hematopoietic
progenitor cells are condensed in the sac-like structure,
25 enabling efficient ex vivo production of megakaryocytes,

platelets, and the like.
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20pl at el et s. Hereinafter, the method for preparing platelets
of the present invention will be nore specifically described by
taking an exanple of a nethod for formng a sac-like structure
suitably used for the culture system of the 25present invention.
First, description will be given of the nethod for formng a

sac-1 i ke Str“"é]&'fﬁ%&%a%o% MELYRE) o r Ul LU %1‘%%1% %&Q%Fﬁuak%@ %ﬂsﬂcr%

preparl ng a sac e struc ure var de en S Or

cel l's useg.. fousver. ot ,exqm) 5, M (160D Bageq. s, Mg um

(1 VDM supplenen W't to a f {hal concen?ratlon
used as neduﬂgf 5Eanmh Ie,t .even in a cahg % gerunff%ee nedlu
growt h f REdr 2% §UPpl SRBALT IS T ha i K  thd 6ee atidsd Ther &f57ds ©
appropriate use.. Further, in or to f rma sac-like s ture
ortic enffga&s%s%maﬁ T e RIR B P PO SRtior (VR oA S
be added at apprOX|nateI 0._ng re pre fer

aproxi s 87 720 S5 g e P ¥RE S L ’%ém e AP T o Sihbis O
t he type S ceI s or i PS ceIIsused wever, the COﬂdI&IOﬂS ar
prefer abfg 15375 é'rtur% GIRBE2 e 15t By R7EOWe 5 LT the
culturin gerlod until a sac-like structure is fornmed varies

dependi an Retife Oty P& G5 Y eEVIEE S0~ TIPS 1 ¢ 52 L BUP T PRE Gk deintd t@in
be observed on_approximately Day 15 (14 to 16 days Iater) after
seedi ng bR FBEddr céﬁs$th%uf5Pﬁ§dPﬁﬂP¢FREu§ﬁwﬁﬁQﬁ% pakhg upper
follicular 20 structure. In the structure, hematopoietic progenitor
cell's, ph#Mitul@Pty CDBUYHHSItVE et senaneept 8aenio be @ifficult.
concentrated state. The hematopoietic progenltor cells present inside
t h® sac-1ike FHYLERGF&OZEr be $BpaArat édy phgsildd nedeBabfier of
exanpl e, % passing the cells through a sterilized sieve-like tool
(for exéﬁaéer@@ﬁl%ﬁfagnéﬂﬁﬁ R g qa@eyocytes” pegprddextrtptitdie
will be given of a method for preparing platelets fromthe

henmat opdd €€ BENfHr ohRWENGIiCs 8dld schépargiced (Prdghidel sadyli kbn the
structure. The hematopoi etic progenitor cells obtained by the

separ at ioDhoaee sseddéd biciradei fdeinet hatdionl tor e daiter yeowdicts)ons

suitabl e for produci ng negakaryocytes and pl atel ets. Herein, exanples
of the "thadreldss and trabt efeblpr stucdwgtured with feeder cells.

15 The "feeder cells” used herein arenot particularly limited,
as long as the feeder «cells contribute to the
differentiation induction of the "cells capable of
differentiating into megakaryoccytes." For example, it is
possible to use mouse embryonic fibroblasts, preferably

20 a 10T1/2 cell line, OP9 cells, and the like. An example
of the cells other than immortalized cell lines includes
human bone marrow-derivedmesenchymal stemcells (cultured
cellsdirectlyprepared fromhuman bonemarrow). Evenwhen
the mesenchymal stem cells are used as the feeder cells,

25 megakaryocyte maturation and platelet production from

human ES cells or iPS cells are possible. Platelets can
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10 negakaryocytes and platel ets” include culturing for approximately
7 to 15 days in the presence of thronbopoietin (TPO, approxinmtely 10
to 200 ng/nL, preferably 100 ng/nL), or in the presence of a stem
cell factor (SCF, approxinmately 10 to 200 ng/nL, preferably 50

ng/ m.), heparin 15 (approximately 10 to 100 U/ niL, preferably 25

Unt), aﬂgtJE&E%B%%X&NP%Sktxﬁépohoad@%q({‘ﬂé%il%rl xe%%ﬁs}\/‘t%%’%gﬁ%@tr)

As the culture environnent, conditions are prefera

35 to 3.8%8 gi%rt%:zjgg&ﬂe%tg%'oy 3 M)lree%\/@ficign%&ggi%yf?htur%h‘@ﬁ“%

the tim addi ng t’he conpound represen € general
formula { r | ke this.cu [ f I he
hemat opoi Bef%elegepllr %%e%%oré]g%l ésg%F e“%g{sgfd%%kgga?ﬁgoggegé%%c%ﬁ%\g%%
is nore preferable to, add, the caompound_represented by the, gener,
formil & BFP or tHe 19KeS ofi "SCLER Oy e bry Doy 5 BF Fer 1 Fe coal't LR 1 ng
is.started ( s 20 to 23, or s,6 to 1 fter the sac-like
Shucture i ¥eeBdsath (eor¥ert¥apionl 4 b e EhnbRRathErReS 5P 19
present |nvention | at el et s .can_be prepared by: collecting a_culture
ottt o Py St i For ExEhirar i e Re PR A PR e Bad i R
5 structure, a fractiag resen app i mat el s 22 to 28 ter
nunmn | PVEbERs Lo D6 Rt g b- 001 EBPLAS PR whfént ragBrers” At ed
from megakar yocytes are ahundant; and then yenpyj conmponent s ot her
t han pl a%%l%e@c]so Fhe 1owgg YocyteseBRd f&ﬁs@ﬁggaugm%ﬁu@aw%

| eukocyte 10 reductjon filter (available from for exanple, Terupo
Cor por at FBR, CALAN HaR_V 2REdiCCalP iteletd. ., &dd W fARPR) topXafEds

i ke. As descri bed above, the conpound represented by the
géferal FBEMHRPRY) lomithe KiSe stpprédsesCABAMITT- FEdi AFBET S5 ba
sheddi ng_and has an action of maintaining a function of platelets.
Thus, thedfrédena i hyertioACELIS PR ovPaest 41151 98EPpHEELEEPESHFTI T By
pl atel ets and the conpound represented by the general formula (1) or
the |ike?Yithaose prdvifdasnal aethb® T bhenhi Keat ditde &vfldncts ey sgfem
platelets 20 in a blood product, wherein the nmethod conprises

addi ng, 18 i of obdabproREP V@G sihfgepltitid pire dudiel @b Rsouined from
represented by the general fornmula (I) or the like. Furt her,

t he conposhdtr@sricsieht e@ ingemetgenarslls otpull &t plet sthef Fpke the

serves as an active ingredient for
15 viewpoints of ensuring uniformity during the culture

process and ensuring product uniformity, regardless of

non-uniform situation for blood cell differentiation.

This isgreatlydifferent fromaddingperiodof GM6C01 which

is limited to a production period from megakaryocytes to
20 platelets.

Hereinafter, the method for preparing platelets of
the present invention will be more specifically described
by taking an example of a method for forming a sac-like
structure suitably used for the culture system of the

25 present invention.

First, description will be given of the method for
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25produci ng a bl ood product conprising platelets. Thus, the present
invention al so provides the conpound represented by the general
formula (1) or the like as a drug additive used to produce the bl ood
product of the present invention. The platelets conprised in
t he bl ood product of the present invention is not particularly

limted, rana iRy be sa%—plialE@' &ltS-0bt dkeq .- t Q%r%lloc‘@rgﬁsc"duﬁ%re

nmet hod for preparing platelets of the present 1 nvention or

pl atel et soden tﬁ%%%@%%@%@ﬂ)r@b%&%ﬂa eciifﬁe%bctdﬁhé'ﬁgr %onaolay

col | ecting bl ood en such a blood I'S prepare

duct 0 t d t
bl at Efeté@%y RGP nE O b5 Phacan| Try st iAol SFeERE rhe 17 ke
i nto cong %té O“IS@({\ﬂétgonﬁ P‘irflsetaab'dd é‘@cB' te{aééﬁlugrﬁ?h iDM)

selected fong et hods we known to ose S

Fog exan@g ltebneerpgggl% GARERC (B SRR Py o A0 spsRed g, PlAl el £l
ina sol Uf gn necessary F €ep a unct|on ot etsltfor ex

an ACD- A solutlonm%§ Sm'ﬂ'ﬁéaﬁmﬁ red frgn:so |uggqg rag ¢ @ -
aci d/ gl uUt8E8) % ARd"ERE T ke M H Lo Cea 8E! %?SE%n plasﬁh d Fhe i ke

may be add d.as a ro ri.at at _an_a riat ntration,for
exampl e, %§5P&. B e u%%ﬂ% el SR L ST RL
appr oxi ma 109 pl atel ets/nl) e that, ont ai.ner

aFor i ng THE=H a5 etc%raﬁ.asrmaosff&eeﬁ%té T e B A
using a material that ac ates, pl atel ets, uch as_gl ass. 25An anount
(concent Y&t i mad‘de‘?ia‘f)’r' & cD Bﬁrjfdlrreepﬁé Bgythea ggﬁércéjl ar
formul a % é or th %lke IS WEtﬁerably 0.01 to 100 pnol/L . |f the
aaBunt - atRRa TS A b S i § ERTT (VBFEL o) 86 S 1 BnaP Aot 48° Redt:
t he adhesi on function. Even if the_anmount exceeds the u limt

t he effe%?@raﬁén}ﬁt%lbloa?%élﬂm’3? dnleEf pret eraﬁéﬁeﬁ?ﬁ??éﬁmaﬂ‘?ely
pr esent |nved%éon wi |l be_described nore specifically based on

Exanpl es® aftf /Fatt EXBAPF ST UHSWRTEL I AHRE h &Fdhnt © § HRRR P OATEsCORGthe

limted to the foll om ng Exanpl es. Note that negakaryocytes and
typeof EScellsor iPScellsused. However, the conditions

are preferably 5% C0O; at 35 to 38°C, more preferably 37°C.
15 The culturing period until a sac-like structure is formed
varies depending on the type of ES cells or iPS cells, but
the presence can be observed on approximately Day 15 (14

to 16 days later) after seeding on feeder cells.
The formed sac-like structure has a follicular
20 structure. In the structure, hematopoietic progenitor
cells, particularly CD34-positive cells, are present in
a concentrated state. The hematcpoietic progenitor cells
present inside the sac-like structure can be separated by

physical means, for example, by passing the cells through
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10 platelets used in Test Exanples described |ater were produced and

ana |lyzed by enpl oyi ng net hods descri bed bel ow . <Pr eparation
of Human ES Cells, Human i PS Cells, and Feeder Cell s> As
human ES cells (hES cells ) , a KhES cell |ine (KhES-3) 15

established by and provided fromlnstitute for Frontier Medical

Sci ences, KygtQi1Uniy@rsidyevas usedor (f N B%icelkhs (i PS
cells), an 1PScell Tine (TkDA3-4) gstébl?%h%gaa ﬂ?ﬁehgni vgtté,t?atlyﬁ%
Tokyo by, i.-nt.raduci n )Oct4, Kif 4, Sox2, and c-Mc into human-derived
20 skin cell's was al'so used. Further, the TkDA3-4 cells were cul tured
on radiation- ed . f.1Qrabl . a i_u 1 Xt

Dul becco' s nodi 2?‘L(Séd éé%’#%féﬁ%g?ﬁmﬁg%g I—%’m gqggfzn&ng]d;éulrﬁlgtggd for
(manuf ac Y. Si - ich . 1L Xi,Nn 1.0.1:.1) s I te
s s L It L e
Cotp.), 2 L-glutam n mapuf actured by | nyitrogen Corp. 20%
kn(g)ckoutcre;%/?l?m Sreé)palra&(l:g?rént %5855 t:%\}lee (l%if nﬁ%ﬁf agttd‘ﬁrl‘lecd‘P %/ér nvi tTr%%en
Corp.), 0.1 mM 2-nercaptoethanol, and .5 ng/m, basic fibroblast growh
factor (BEBETCREHN atr UTE07B) U SPdy> THE “Cdl TS S d SsnBEarAUree
for every 3 days, and those 5keeping an undifferentiagted state were
ued: o ¥rd SEE3E R0, FRONE PRI 0 A S et Rbr b B Baph A B S
C3H10T1/ 2 CEI }?‘ | i n% her ei gaft.er also referred to as " 10T:]b./§ (iel | s"),
pur chased f F8MIR KERTBI BRESG T CBRE Iy B¢ (Stur 889 nPHasAl ium
Eagl e (BME, manufactured by 0 Jnvitrogen Corp.) suppl emented with
10% f et a[ﬂ6589pnee§éfnl§’ﬂ'|e(5i:8§)téﬁd %Wﬁg@”{ﬁ aﬁilgéb}r‘fqéﬁ,r PREIHFEND
cells were adjusted to a cell count of 8 x 106/10-cm dish, and
exPosed T2IBHAGY TR 8P oRforPlgéede TedeiNceiflg, culturing for
<Pr oduct i onandAnal ysi sof Megakar yocyt esandPl atel et s> 15 The human ES
cel | s or2PRECKAMAT ¢ PS5 'cePils AeYE SRENSIPBRSERE T BEDE T BPPEOSFH 1
that the cell count was 5 x 104 to 1 x 105/ 10-cm dish. The cells were
cul t ur ed(TROY RWECE 1i5di 4 ¥ d 0Dk Ft 89 ™Ned P {8 MM Y iU Pad T ed
by InvitrogenCorp/ d BCO supplenented with 15% FBS (product 20 nane:
CELLect (TMLICERB, PHAAGI&E Qf et SEPT CRLBi batEP&al 3CFncaprrogimygtely
L-glutam ne (manufactured by Invitrogen Corp . ) , ITS supplenment (10
pg/ m ink%life 5.%50Ry/ Mg n Esseabily, 5 hg/ BY/5Pdi um SelPsriie)
(manuf actured by Signma-Aldrich Co.), 50 pg/m ascorbic acid

($f gna- Algppepximately 10 to 100 U/mL, preferably 25 U/ml), and

TPO (approximately 10 to 200 ng/mL, preferably 100 ng/mL) .
As the culture environment, the conditions are preferably

5% CO, at 35 to 38°C, more preferably 37°C.
Moreover, in such a culture system, the timing of
20 adding the compound represented by the general formula (I)
or the like to this culture system is preferably when the
hematopoietic progenitor cells are reseeded on the feeder
cells. It is more preferable to add the compound
represented by the general formula (I) or the like on
25 approximately Day 22 after the culturing is started (Days

20 to 23, or Days 6 to 10 after the sac-like structure is
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25Co.), 0.45 mM a-nonot hi ogl ycerol (MIG manufactured by

Sigma- Al drich Co.), and 20 ng/m vascul ar endothelial growh factor
(VEGF, manufactured by R& Systens, Inc.). Further, this culturing
was carried out at 37C in 5% 002 and 21% 02 (at nospheric oxygen)
using a C2 incubator 5 (product nane: HERA CELL 150i, manufactured
by Thernp, gb%t&eer Scientific K. K ). Then, the nediumwas repl aced
every 3 days d) the culturing was continued under the condi tions

until Day 15 whep. gl (e NYTDER Oh 330 SLIUCHUNES (53 hp%%ntlon

structures) contarniAg r{at opoi €t I ¢ progen Rerein Wer e
observe ft dfr i.sh
otruct arBbaliks c#“@rup SoHRF R dg8lﬁn@€€§ﬂ/gﬁs§%on Wi Seageion

h h buf f. I PBS T.
Fhfiﬁgﬂtiaétﬁ%nc P‘“s%%” &fele%rlranﬁﬁscwé?@a% £l B3 ks,
?us pas t hr u

r
d f d 440 f Om te

et %ﬁﬁ&%% AFE A S e L 8h iR g T e TYalh £8 8 ohp

| 2 cells

efh

The he poi et ro en eded on

newl y prope #’% 750 Cod S Geuar T S Bra Wbk e P 5 o
radi ation_s 20 that th unber of the henmtopoi etic progenitor
cells wa%l?%?geé%( ﬁg]zﬁ%\%?g P#HE‘ W@W%?YEeﬁfﬁﬁén?PBF‘dégﬁs IS e
further cultured for 8 days in | NDM ( nufac}_lured

| nvi t r ogeREBr P I BEE Isup T“BH@:%@bemPt 50 FBS (Bllé‘(‘}ﬁé'te%rrél €.
CELLect (TM GOLD, manufactured by | ON Bi onedi cal s 25lnc.) _,

L- gl ut anmﬁ%aFﬁ'&rYlﬂ%)b‘E%?eanSyoltﬁ\ﬁlf Rbger esigs) )USlnansﬂij‘lké’rﬂﬁ
(10 pg/m insulin, 5.5 my/mM transferrin, 5 ng/m sodiumselenite)

( |1r%nuf ac?%ﬁjéﬁtl&)?nsl ﬁﬁétﬁlrdr t %ﬁae:éa)bl%ofﬁafﬂm RT c SRR BRi d Terumo

(manuf actured by Sigma-Aldrich Co. 0. 45mM MIG_( nanuf act ured by
Si gma- N%@Fﬁﬁrﬁl)onrl(?@%}rﬁaﬁﬂ free £1R Crib 601 re Lithl (hdich SPGB th)

manuf actured by 5 PeproTech, Inc.), 50 ng/m human stemcell factor
(SCF, menif ABEurldd®y PeproTech, Inc.), and 25 U nml heparin. Thereby,
megakaryocytes/pl atel ets were i nduced Subsequently, the

i nduced negakdrs ¢t8a esibrgt abervs wirlee ssimpeehddr abtlsemtegd by the
i coagul ant solution (Acid Citrate 10 Dextrose, ACD), followed by
centrif ugarfonlatog00 Lephlf op r T aril Altee s URIRIRRE © 3 APk -Mhdiated
supernat ant obtained by the centrifugation was further centrifuged at
1590 r prePbbaldhaifiddings anick hest an dFeaknt oL reaby t ating rsygef nacanton
Thereafter, the nunbers of megakaryocytes and platelets
of platelets. Thus, the present invention also provides
a2 blocd product comprising platelets and the compound
represented by the general formula (I) or the like; it also
provides a method for maintaining a function of platelets
20 in a blood product, wherein the method comprises adding,
to a blood product comprising platelets, the compound
represented by the general formula (I) or the like.
Further, the compound represented by the general
formula (I) or the like serves as an active ingredient for

25 producing a blood product comprising platelets. Thus, the

present invention also provides the compound represented
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15 in the precipitate thus obtained were anal yzed by fl ow cytonetry
usi ng anti bodi es for staining. Note that, in the flow
cytonetry, FACS Aria manufactured by Becton, Dickinson and Conpany
was used. As the antibodies used to stain the negakaryocytes and the
20 platelets, used were a Phycoerythrin(PE)-nodified anti-human CD42a

GPl X i PE- i f1 yh I i : d
gan al ?ogﬁ%gg% ?%e(ljéplg%%rﬁ??ggk%n?%%?ieg%ggﬁﬁrgﬁ %E&e g%l@g
| ex, RS cl t.i BD, Bi ' s
25Addi 11 BRSF 5 A re b Bar Te A sTT Aot HE 2 PR BT FRE i s
f th Kk th | et t I t ai i th
These ant i bod 200 b TP e U S Ras sBrbis: BH°BY FIGw oF ooty
usi ng TruCount .beads (,manufact ured

by, BD Bi i ) | so.
(Teot Dxinarans TPURILTTON 16 Tt yocyias s doaraied oo grrede
Cel.l - Deri Hemat ietic P ' N d T t
Coti 11 oh L2t eTe Ty BRI G ed! Blanrhe WHePHer S5 FoADPE 1E peRdi B 1o
i nduce mega kar.yocyt | at el e stF%dcul turng.under roomtenperature
e

/
condi t1 oR” EBAFT iy aF 2380)° ¢ basapEeangene {08 o Ry Be

megakar yo es/platelets fromthe ES cell-derived hemat opoietic ,
pr ogeni tBig%EﬁIeﬁ: Db&TEF As R’ c RSP aBbee v@goafjt efpt ed Tinderke
conditions illustrated jin Fi 1. Specifically, in the

g.
above- deSRFPBES B PFay Tt & GF &1Fr 5L f oI FRILTHAG RefhPEpoP&aduct
progenitor cells to 15 megakaryocytes/platelets, each culturing was
conduct etlS uRGEP &M f oF P& %%nHFPidélr‘Fst: Yt FOFC GRATRELAE &t
for 8 days Roomtenperature culturing for 2 days: culturing at 37C
fof 6 dabBITEGILSWEY By SCultar Bhgaktl vBE P2 Ry, bé’ndtagGNQ the
‘Room tenperature culturing; culturi nf at 25C for 8 days. Then, the
nunber s dfREG&IRar y8&HES ahaYpl af el Rta§edsiiecead ad hfesdrifred ddove

were counted by flow cytonetry. Figs. 2 and 3 show t he obtai ned
results.consideration. Conditions for stabilizing platelets can

be selected from among methods well known to those skilled
in the art. For example, the product can be prepared by
15 suspending platelets in a solution necessary to keep a
function of platelets (for example, an ACD-A solution (a
solution prepared from sodium citrate/citric
acid/glucose) and the like; in some cases, frozen plasma
or the like may be added as appropriate) at an appropriate
20 concentration (for example, approximately 1 x 10°%® to 1 x
10'° platelets/mL, preferably approximately 1 x 10°
platelets/mL). Note that, as a container for storing the
product comprising platelets, it is preferable to avoid
using a material that activates platelets, such as glass.
25 Anémount(concentration)addedofthecompoundrepresented

by the general formula (I} or the like is preferably 0.01
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As apparent fromthe results shown in Figs. 2 and 253, negakaryocytes
and platelets were hardly obtained by the culturing at 25C for 8
days. Additionally, by the <culturing at 25C for 2 days before the
flow cytonetry anal ysis, megakaryocytes and platel ets were obtai ned,
but the anpbunts were only approxinmately half of those of the control.

ﬁ(nlifitca G badd bert Ve P R  o chper aflirs
Ui |

from Ekﬁ?%ﬁé&le&or ol Bon%er et A % FHEE R .enﬁé}esn
under 1 oog { RPSLALYLE NI 41 an, LGyl LL! g gt 24,00 250 yes, o .

exam ned wer'e Sélect’ed &n

i sol at ed frgm umbi 1 ical cord bl ood (CB) u3| ng a bead colum . O
the obtafnBdafi#i't1cal cord bl ood-derived CD34 (+) cells, 15 4 x 104
ce%l S we g seegL n the feeder cells described above and cul tured
fo 4da£ |umA(II\/DI\/I(rranufactured by I nvitrogen

Corp/ G BCO s | enent h 15% FBS (product. nane:

GoLD, manuf acﬁﬁ&alﬁﬁ o' &?ear%g@ﬁ e G b BeaReaG: Toed
(manuf act ur ed 2 | TS suppl epent

i nsulin,™8§ r?é?/erﬁjt ine Xél’yl’l n@Bm W%ﬁ?sgp&lq%ﬁ (ﬁﬁﬁg‘&)&ﬁ%r ed
by Sigma-Aldrich Co , WE g/m as ¢orbi, c acid gmanuf actured by
Si gma- Al 4PV ER S&o. )t 6. ZFSIW GJ(%?I’&FéE’PurJe%i By Usi B ASH i ER (%‘3
and a cytokine cocktail (2 ng/m TPO 25(manuf act ured by

Pepr oTechOt AW NGy, 5E¥|@I]“H1le§GF ( miRUteact bir o8 bV‘elgéd?%‘-‘ﬁé‘éﬁytleﬁc Bnd 1

ng/m FLT-3)). On
?O pla%elets used 1in Test Examples described later were

producedandanalyzedbyemployingmethods describedbelow.
<Preparation of Human ES Cells, Human iP8 Cells, and
Feeder Cells>
BAshuman EScells (hEScells), akKhEScell line (KhES-3)
15 established by and provided from Institute for Frontier
Medical Sciences, Kyoto University was used.
As human iPS cells (hiPS cells), an iPS cell line
(TkDA3-4) established at the University of Tokyo by
introducing Octd, K1f4, Sox2, and c-Myc into human-derived
20 skin cells was also used. Further, the TkDA3-4 cells were
culturedonradiation-exposedmouse fibroblasts inamedium
mixture of Dulbecco's modified Fagle's medium and Ham's
F-12 medium (manufactured by Sigma-Aldrich Co.) {mixing
ratio 1:1) supplemented with 0.1 mM non-essential amino
25 acld (manufactured by Invitrogen Corp.), 2 mM L-glutamine

(manufactured by Invitrogen Corp.), 20% knockout serum
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Day 4 after the culturing, to the unbilical cord bl ood-derived
CD34(+) cells, a nedium B was added in the sane anobunt as that of the
medium A. Note that the nediumB is different fromthe nmediumA in
that the medium B was 5 supplenented with 30 ng/m TPO, 1 ng/m SCF,
7.5 ng/m 1L-6, and 13.5 ng/m 1L-9 as a cytokine cocktail.

Meanwhi | t dedi pm nd. 1 he qﬁggu ane, c it
except tﬁgpl'%ﬁ:e supgl gﬁéﬁ%‘r’%yt(o I nbn}g(%gk%%%@g?g @fggg%tirtdé)@m
10Then, unbi | jycal rd, b - i 4 (4) ;cell 7 us
cul tur ed&\?gp e’qta){dj Es?L edﬁ@odza %g?%ag;gt{]dn%’ﬁg? X 1%%371 rrLéi Elqo)t}réparrécﬁ 5ufm(pB.
The cel |l s.were f t 0 ay (control),. .or
further %ﬁ S%elaag%:&eif@yaﬂ@sf%fgag {%EZEEC &r”g%ﬁgfz‘g#preeré;oa’r (ta]%mtate) )
culturing). 15 14 after.the culturin t he nunbers_af

regakar Y OBt SO B APerats Shr bR B B on R bret F0 ARgee 4
and 5 shpw the obtained.results.., As_apparent fromthe results
Shown | nCPPRET, S RO S RHAIS bRTEEs SHRF B AEGRet e Sr e har di y

obt ai ned by the culturing at approxi mately. 25C for 7 days as in
Uhe case of t M ESSGH LGRa | DN TonarOpsiceii L b oheri torORorrE S, @
descri be ., Jhus, _the,results sho in Test Exanples 1 and 2
reveal tﬁéﬁ%ﬁﬁe@ cGftdr ef;'sﬁ}?te ¢ 6P L8Pt S enfiaa nﬁ%&éﬂ?ﬁ ybeytE3
fromcel|s capable of differentiati i nto 25megakaryocytes, such as
ES cel | sJ iﬂﬁd Flellgafi pl)cor%lL“Eﬂ: Sé-ec‘}g%ﬁ%wgﬂ)l%%%?@}lrtc@ predthRe
pl atel ets fromthe rreg;a}karyocy the culture tenperature is

tes,.
pr ef er abY§T&r SUAE VRS ihPES e gk VB A 5 ahMBr AR 8NBES ahrRd be

produced_by cul turing under roomter’qt)erature condi tion of around 25C.
5ILBwev_er¥nVFttrﬁ’élec‘hth¥rFé t et RTueR RS Ut bOn BFEE G P i SETem
system for producing platelets, ADAML 7 sheds GPlba, which is an

i mpor t ant F?Eét 8RSk Gr mgq 0@ cbadutaei-on Thedat e dnl Y he/ SuFkddes ofere
platelets. This brings about a problemthat it is hard to obtain

pl at el et3dBAHESt £&t Rrite L Ac@UREnDELHRS éogéﬂa@ricéhdlﬁ@aan gxposed
inhibitors (for exanple, GW001) targeting netall oproteinases

i ncl udi ng° ADAVEY e betagded 2 wseubturiesysrereild order to
suppress GPl ba shedding. In such a case, however, netall oproteinases
essential for ‘RrRdwWPol @t fed Pogdtrisds o fBe ¢ 4P 9o cKVPS B bt dies 1 ¢ thyn
ADAML7 are al so inhibited. Hence, such inhibitors need to be added
ohdfy at a certBEHie purdndeenl b3 streltdte productiféncied lobyemeed erpbd
abundantly, and are not preferable in establishing a plant or the

li ke foroma thkt firedsystead bsoduchng hpitattdietsell count was 5 x 10°

to 1l x 10°/10-cm dish. The cells were cultured in Iscove's
Modified Dulbecco's Medium (IMDM, manufactured by
Invitrogen Corp/GIBCO) supplemented with 15% FBS (product
20 name: CELLect (TM} GOLD, manufactured by ICN Biomedicals
Inc.), 2mML-glutamine (manufacturedbyInvitrogenCorp.),
ITS supplement (10 pg/ml insulin, 5.5 mg/ml human
transferrin, 5 ng/ml sodium selenite) (manufactured by
Sigma-Aldrich Co.}, 50 pg/ml ascorbic acid {(Sigma=-Aldrich

25 Co.), 0.45 mM o-monothioglycerol (MTG, manufactured by
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20 Furthernore, there is a concern about safety when non-specific

nmet al | oprot ei nase inhibitors such as Gw001 are adm ni stered in vivo.
Thus, it is not preferable to use platelets m xed with such

i nhibitors as a blood product, either. 25For these reasons, conpounds
specifically inhibiting ADAML7 descri bed in Exanpl es bel ow were

desi gneds apd, syni beshzed, Not g thadg LHNMR spectia de sngbiched jbef ow
4 40%I\/Hz, ? y

were nmeasured wth an ECAA 0 O spectroneter ( manuf act ur e

JECQL Ltd [ f d ddjmet h
ul foxi b CBVE aEs e & ST L ey P S P L R Ry T P AR (e
the interpal pgtandayd d&&l%ﬁ?i%aagrse@% riree&“é&toétcé‘ﬁﬂl\;gﬁh §£—“ééz1

5 val ues were eXpressed i n ppm “and coupli’hg constant ues wer

i . TIh i-afi i o let; t
cxprossegn e, Ihe GUSYLaLLon S prals, Splel: . cdoubl el oo
D 8o Fok kAT eseLat Lonames cspecl (| 3ok o OTDATRAL 05" oo
t | t i i ti . _ESI - N5 t, ti
rase, Shect LU (GLecly otpravid op SO0 ESND) TeR SHEnL et ve

1 N-(2-(4- But - 2- b | 1)-1-(4-di eht
+ ami norBYREYaRe ATt 5 S KRR G e T % For T fefiofnagr the

(1-1): 1. Byt a2ounyl o dnpt hanesu fonyLbenzens, (V43 (92 88,813,
(sac-like structures} containinghematopecieticprogenitor
10 cells therein were observed.

Next, after detached fromthe dish, the sac structures
were disrupted and suspended in a 3% FBS-containing
phosphate buffer solution (PBS). Then, the suspensionwas
passed through a 40-um ¢cell strainer (manufactured by BD}.

15 The scolution thus passed through was centrifuged at 440
xgforl0minutestocollect hematopoietic progenitorcells,
and the cells was counted. The hematopoietic progenitor
cells were seeded on 10T1/2 cells newly prepared ina 6-well
plate {6 x 10° cells/plate) exposed to 50-Gy radiation such

20 that the number of the hematopoietic progenitor cells was
2to3x10%/well. The hematopoietic progenitor cells were
further cultured for 8 days in IMDM (manufactured by
Invitrogen Corp/GIBCO) supplemented with 15% FBS (product
name: CELLect (TM) GOLD, manufactured by ICN Biomedicals

25 Inc.), 2mML-glutamine (menufacturedby InvitrogenCorp.),

ITS supplement (10 pg/ml insulin, 5.5 mg/ml transferrin,
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added to and dissolved in a dinethyl sul foxide solution (30 nL) of
2.12 g (15.9 mol ) of 1-brono-2-butyne, and then 2.64g (19. 1 mol )
of potas s ium carbonate was added thereto . After stirred for 6
hours, brine was added thereto and 10 extracted with ethyl acetate.
The organic Iayer mas washed with brine, and dried over anhydrous

nmagnesi Uugn § Vhﬂt Qei%ﬁl¥% mqﬁﬁnﬁ%%cfured(ﬁﬁéﬁ% a—Aldrich

1- but-2-yny oxy anesul fonyl'benzene

2‘8332' bePd fkﬁﬁ%&%@“ﬁ%“&?ﬁiﬁ%ﬁ?@ B By sigusy £

VAR i°g§ gér@?% wwéﬁmﬂufgc%rg%ysgigﬁa%mca od. 7 2

2014-[2-(4-b 2 | b f t t
IR G arg%ﬂgaﬁ%sgnzegei%& SRUrgEE ylrﬁlfigen%)%ﬁ%??%%%de &Y a
h h t.h | [ t f 2 0

di ?Qﬁroﬁ%g% )L PEZEne oL D BBy a(rjea“ (ot RS sbp i GRR 1.
36 6. 08nmo d bt 1-1
atirrod %P%@C%%%%sgogﬁ%‘ﬂ‘% ei%)’ 1%1“?' b T3 50 r}ﬂﬁﬁ( Bpbg i,
tetrahydrofuran solution of 1. ﬁ ¥p1hexanethyl Si | Z|de and 5
L L L TL R e AL SV %ewagenﬁsw% rret thyl

4-(tert-butoxycarbon Ianlnoneth I nzo e added th ﬁﬁter
stfrred at -7%%9 ord %ﬂqﬁﬁe§: %§? mega aryocytes;p ate ets

werecollectedwithananticoagulant solution (AcidCitrate

10 Dextrose, ACD), followed by centrifugation at 900 rpm for

10 minutes without a break. The supernatant obtained by

the centrifugation was further centrifuged at 1500 rpm for

10 minutes without a break to remove the supernatant.

Thereafter, the numbers of megakaryocytes and platelets

135 in the precipitate thus obtained were analyzed by flow
cytometry using antiboedies for staining.

Note that, in the flow cytometry, FACS Aria

manufactured by Becton, Dickinson and Company was used.

As the antibodies used to stain the megakaryocytes and the

20 platelets, used were a Phycoerythrin(PE)-modified

anti-human CD42a (GPIX) antibody, a PE~modifiedanti-human

CDh42b (GPIbao) antibody, and an allophycocyanin

(APC)-labelled anti-CD4la (integrin «oIlbbeta3 complex,

HIP8 clone) antibody (manufactured by BD Bioscience).

25 Additionally, in order to accurately measure the absolute

numbers of the megakarvocytes and the platelets, the cells
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10 gradually heated up to roomtenperature, and stirred for 1 hour.
After brine was added thereto, this was extracted with ethyl acetate,
and the organic |ayer was washed with brine. After dried over

anhydr ous nmagnesi um sul fate, the solvent was evaporated away under
reduced pressure. 15Puri fied by silica gel colum chromatography

(hexane/ gLbyl sacetAl £ s 24 1th€sé/ é%tfb@&@@veagdoghg éﬂa‘i%s@@'v)a@f
tert-butyl {4-[2-(4-but-2-ynyl oxybenzenesul fonyl)acetyl]benzyl

r bamat e acol grl ess a e nc | d
T ot e agi*:%ﬁ‘%&%%e{‘%%v b (e Oane Z’%f‘m

7 a0 Ta B 03 2y A ?széH "osm. 470
(204 9), 330,00, b A7 oo o B b ¥l B8y e8bvanecs

(1-3):tert
(L2 bl o XS TRIERU s  UCE BRNELIN . g3 e
borOhydrﬁoomW%%mperature Condition
In order to examine whether or not it i1s possible
to inducemegakaryocytes/plateletsbyculturingunder room
temperature condition {culturing at 25°C), the induction
10 of megakaryocytes/platelets from the ES cell-derived
hematopoieticprogenitorcells cbtained as described above
was attempted under conditions illustrated in Fig. 1.
Specifically, inthe above-described 8-day culture process
for inducing hematopoietic progenitor cells to
15 megakaryocytes/platelets, each culturing was conducted
under the following conditions:
Control: culturing at 37°C for 8 days
Room—-temperature culturing for 2 days: culturing at 37°C
for 6 days, followed by culturing at 25°C for 2 days, and
20 Room-temperature culturing: culturing at 25°C for 8 days.
Then, the numbers ofmegakaryocytes andplateletscollected
as described above were counted by flow cytometry. Figs.
2 and 3 show the obtained results.
As apparent from the results shown in Figs. 2 and
25 3, megakaryocytes and platelets were hardly cobtained by

the culturing at 25°C for 8 days. Additionally, by the
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5 added to a nethanol (50 nmL) solution of 2.02 g (4.41 mmol) of the
conpound (VII-1) obtained in the above (1-2). After stirred for 2
hours and 30 m nutes, brine and aqueous saturated anmoni um chl ori de
sol ution were added thereto. Methanol was evaporated away under
reduced pressure, then 10 the residue was extracted with ethyl

acet at e, o394 1%, Or AN Jdaves, ugs AT PhLD brines) apdogicail oygr

anhydr ous nmagnesi um su e solvent was evaporated a

duced e t ' 4 t- .
1514 [ 2- LI g b el PR AT et i e tnea but
b |1 t - | y-purified |id
Subst anco By AP ey T 1% & phyer Ba CBrer T ds"are S Bet o
(FAB) m z; %82 l( MtNa) +. 20(1-4):tert-Butyl
(4-] 2-(49811}t e ynyl oxybenzenesul f onyl ) vi nyl ] benzyl I car bamate (I11-1a)

At .0C, 0.7 8.8 I f _met hanesul fonyl chloride S
Sled to o TFah SRAMETImAY CRSHY el Lo ReBReS e e (R1aE it 3
of the c ound X-1 bt ai ned in the abque (1-3 nd, 3. 1 (22.1
ol ) of EPRATp bt CAF R O g Tor CPHoki s Gl 30 mhrae
bri ne was added thereto, and extracted wth chloroform The organic
| ayer waSSHREAEF W § hCBRAHd > Hhd dried over anhydrous magnesium

sul fate. The sol vent was evaporated away under reduced 5 pressure,
and the resi dd%h%geﬁuﬂrri%t by tsitlSi P RIPESI Gitn It TRt BP&FHE TS
(chloroformethyl acetate = 3/k?1)i< to give 1.77 4. 00 mpl ) of
tert- but1§FC’[“4ﬁuf"‘>2(7-3(]4l BAL- SO ‘?/'B@ﬁ%é’ﬁés‘{ﬁq on f’%\iiJ’Hylc]%%%yP}’car
bamate (l11-1a) as a colorless anorphous solid (yield 91% . 10lts
ph¥si cal CpibperitieHTHIRT SHOWR BerBgRrature condition (culturing at

24 to 25°C) was examined.
First, 10° CD45'" CD34" cells were selected and
isolated fromumbilical cordblood (CB) using a beadcolumn.
Of thecbtainedumbilical cordblood-derivedCD34 (+) cells,
15 4 x 10* cells were seeded on the feeder cells described
above and cultured for 4 days in a medium A (IMDM
(manufactured by Invitrogen Corp/GIBCO} supplemented with
15% FBS (product name: CELLect (TM) GOLD, manufactured by
ICN Biomedicals Inc.), 2 mM L-glutamine (manufactured by
20 Invitrogen Corp.), ITS supplement (10 pg/ml insulin, 5.5
mg/ml transferrin, 5 ng/ml sodium selenite) {manufactured
by Sigma-AldrichCo.), 50 pg/ml ascorbicacid (manufactured
by Sigma-Aldrich Co.), 0.45 mM MTG (manufactured by
Sigma-Aldrich Co.), and a cytokine cocktail {2 ng/ml TPO
25 (manufactured by PeproTech, Inc.), 7.5 ng/ml SCF

(manufactured by PeproTech, Inc.), 11 ng/ml FLT-3)). On
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1H NVR (CDC13): 8 7.87 (2H, d, J = 8.7 Hz) .61 (1H, d, J = 15 Hz),
7.43 (2H, J = 8.2 Hz), 7.30 (2H, d, J = 8. ), 7.10 (2H, d, J = 8.
H), 6.82 (1H, d. J = 15 Hz), 4.88 (1H, rr), 4.71 (2H, m), 4.33 (2H,
m, 1.86 (3H, m, 151.45 (9H s). (1-5):

4-[(E)-2-(4-But-2-ynyl oxybenzenesulfonyl)vinyl ] benzyl a m ne
hydrOChlgé&de4(|Bﬂﬁgr/“tﬂg:(guﬂkyg d@|W*B6HCEH%Orﬁﬁb§§HQEQ_O%ﬂﬂﬁd

was added “20 to a nethanol solUtion of 295 (0.67 mmol ) of

the compg B@d(éi ¢l #)obEARNGd )i nd fies abovee f1n4) 5 ta' ”%gj é)rlrimc}:ﬁe

m nut es, eate up to room terrper at ure and stirre or ours.

sol vent ugs ey g%rnact %% anay B@%E& ﬁ%&%ﬁn R eS§i& (AN 20 e if%lm

net hanol was added thereto, and e solvent was agal n evaporate

away Und§ qugggg S gl ??ongﬁﬁvlnyFFBt the meq%um B was

4-1 (E) - ygy ox enzenefu enzyla m

h hl | -

aXSrSﬁomﬁréﬁﬁoé& TR e by higtesg slﬁg HsERY S S8 nEpfP L8>
£§;| 5d, %J§2§32 HQQ{ % Q%H%F %.%%F?%ﬁ cocé% £EF1 ﬂ%?nwhfﬁe,
Ef‘ﬂ&f% Ehik mpei umﬁﬂy' °é‘yt5§%‘éﬁ%§§%2%”§f%a&ﬁ%be”%ﬁ'ﬁ%@%%“ &%r‘r‘h%e
triacet ox drob at e d 3 dro s of acetic d were a

ot hanol SFOLRES EhRG 1 Bor s tReTestantat (v ERkiniot SoRdda I e e

above (1- 5% and then stirred at roomtenperature for 1 hour and 30
m nut es. £&F B ne
10 Then, theumbilical cord blood-derived CD34 (+) cells

on Day 7 thus cultured were adjusted to a cell count of
4 x 10°/mL in the medium B. The cells were further cultured
for 7 days at 37°C (control), or further cultured for 7
days at 24 to 25°C (room-temperature culturing). On Day
15 14 after the culturing, the numbers of megakaryocytes and
platelets were counted by flow cytometry. Figs. 4 and 5
show the obtained results.
As apparent from the results shown in Figs. 4 and
5, megakaryocytes and platelets were hardly obtained by
20 the culturing at approximately 25°C for 7 days as in the
case of the ES cell-derived hematopoietic progenitor cells
described above. Thus, the results shown in Test Examples
1 and 2 reveal that, inaculture system for differentiating
megakaryocytesfronlcellscapablefxfdifferentiatinginto
25 megakaryocytes, such as ES cells and umbilical cord

blood-derived CD34 (+) cells, tc produce platelets from the
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15 and saturated aqueous sodi um bi carbonate sol uti on were added
thereto, and the solvent was evaporated away under reduced pressure.
This was extracted wth chloroform the organic |ayer was washed with
brine and dried over anhydrous nagnesi um sul fate. The sol vent was
evapor at ed away under 20reduced pressure, and the residue was

pur 1 oDy 85l 6. gek ool U €At o0t AL (F PLOY M RERA) 7

20/ 1 10/

(1 1B 2 bt Zynu QbeRzenes l Lapov iy bhenaile) dietiyl amoe

(11-1c) as a e yél [ ow anor eps yiel

= S ) 50 SR REL AP L ORI

onet hyl phggél )e?h%q(]:hydroxyl amne (I11-1) 50% hydroxyl am ne sol ution
(3 n) wasadde o’a 5 tetrahydrofuran (8 nL) solution of 108 ng

(527 o) ofydpeygamaund {11 el o8 SLhed e akoyg (P and
cuepor i o ST L BuE SO Res e, Sd L hen hetan vee adign fharcle,
br i ne. dubed over ,anhdr ous, magnestum sul fate,  an coneentiated under
(28 Pt 2oy ovbenzenesuld oyl (Aot A s g ot

yel | ow anor phous salid (yield properties are shown below. 81%.
a problem that it is hard to obtain platelets demonstrating

10 a hemostatic function. Meanwhile, inhibitors (for
example, GM6001) targeting metalloproteinases including
ADAM17 may be added to a culture system in order to suppress
GPIba shedding. In such a case, however,
metalloproteinases essential for hematopoiletic function

15 (MMP-9%, MMP-14) other than ADAM17 are also inhibited.
Hence, such inhibitors need to be added only at a certain
periocod when platelet production 1s observed most
abundantly, and are not preferable in establishing a plant
or the like for a culture system producing platelets.

20 Furthermore, there 1is a concern about safety when
non—-specific metalloproteinase inhibitors such as GM6001
are administered in vivo. Thus, it is not preferable to
use platelets mixed with such inhibitors as a blood
product, either.

25 For these reasons, compounds specifically inhibiting

ADAM17 described in Examples below were designed and
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Its

m,

10

15

p
7

hysical 1H NVR(CDC13):6 7.84 (211, n), 7.27 (2H, n), 7.20 (2H,
.07 (2H,

synthesized. Notethat 'H-NMRspectradescribedbelowwere
measuredwithanECA400 spectrometer (400 MHz, manufactured
by JEOL Ltd.) using deuterated chloroform (CDClj;) or
deuterated dimethyl sulfoxide (DMSO-dg) as a solvent, and
tetramethylsilane (TMS) as the internal standard. 1In the
measurement result of chemical shifts, & wvalues were
expressed in ppm, and coupling constant J values were
expressed in Hz. The abbreviation s means singlet; d,
doublet; t, triplet; g, quartet; dd, doublet doublet; m,
multiplet; and br, broad. For low-resolution mass
spectrum (fast atombombardment: FAB-MS) measurement, JECL
Ltd. JMS-HX-110A model was used, and for mass spectrum
(electrospray ionization: ESI-MS) measurement, Exactive
manufactured by Thermo Fisher Scientific K. K. was used.
{Example 1)
N-[2~(4-But-Z-ynyloxybenzenesulfonyl)-1-(4-dieht

ylaminomethylphenyl)ethyl] -N-hydroxyformamide (I-1)
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m,

10

15

20

4.72 (2H, m, 3.75 (1H, m), 3.51 (2H, s), 3.33 (1H m), 2.49

[Chem. 17]

e 0\@ NN
~ LT
Ho Ny
O

(I-1)

{1-1): 1-But-2-ynyloxy—-4-methanesulfonylbenzene
(V-1)

2.88 g (15.9 mmol) of 4-methylsulfonylphenol was
added to and dissolved in a dimethylsulfoxide sclution (30
mL) of 2.12 g (15.9% mmol) of l-bromo-Z-butyne, and then
2.64g (1%.1mmol) of potassiumcarbonate was added thereto.
After stirred for 6 hours, brine was added thereto and
extractedwithethyl acetate. Theorganiclayer was washed

with brine, and dried over anhydrous magnesium sulfate.

3.39 g {15.11 mmol) of
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)".
'"H-NMR(CDCl3): & 7.88 (2H, m), 7.10 (2H, m), 4.73 (2H, m),
3.04 (3H, s), 1.87 (3H, t, J= 2.3 Hz).

(1-2): tert-Butyl
{4-[2~(4-but-Z2-ynyloxybenzenesulfonyl)acetyl]lbenzyl}ca
rbamate (VII-1)

In an argon atmosphere at -78°C, 3.65 mL (7.29 mmol)
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(41-1, m), 1.87 (3H, s), 1.03 (6H 20 nj.

10

15

20

25

of a hexane-heptane-ethylbenzene solutionof 2.0M lithium
diisopropylamide was added to a tetrahydrofuran (70 mL)
solutionofl1.36g (6.08mmol) of the compound (V-1) obtained
in the above (1-1), stirred for 30 minutes, and then 12.16
mL (12.16 mmol) of a tetrahydrofuran solution of 1.0 M
lithium hexamethyldisiiazide and 5mL of a tetrahydrofuran
sclution of 1.61 g (6.08 mmol) of methyl
4-(tert-butoxycarbonylaminomethyl)benzoate were added
thereto. After stirred at ~-78° for 5 minutes, this was
gradually heated up to room temperature, and stirred for
1 hour. After brine was added thereto, this was 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,.
Purifiedbysilicagel column chromatography {hexane/ethyl
acetate = 2/1 —» 1/1), this gave 2.02 g (4.41 mmol) of
tert-butyl
{4-[2~(4d-but-2-ynyloxybenzenesulfonyl)acetyl]benzyllca
rbamate (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 (CDCl3): & 7.93 (2H, br d, J = 8.2 Hz), 7.81 (2H,
m), 7.40 (2B, br d, J= 8.2 Hz), 7.07 (2H, m), 4.72 (2H,
m), 4.70 (24, s), 4.39 (2H, m), 1.87 (3H, t, J= 2.3 Hz),

1.57 (9H, s).
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(1-8): N [2-(4-But-2-ynyl oxybenzenesul fonyl)-1-(4-diethylamn

onet hyl phenyf| et hyl] - N- hydr oxyf or mam de (I-1) 1 nL of
formc acid was cooled at 0C, then 0.3 nlL 250f acetic anhydri de was
dropwi se added thereto and stirred for 30 mnutes to prepare a formc
acid/acetic acid mxed acid anhydride solution. At 0C, 0.6 nl of the
formc acid/ace{igy,acid m xed acid anhydride solution pr e

previ ously masggdgéd to a tetrahydrofuran (3 nl) solutioﬁeg$ %fﬁ%f

(0,22, TP 31 LA cpreupd o g mer iy o LR abOXpohol

and stirreéd at room ure ours. ction

concentrg%ﬁquQQEJrg%ggggp @&§§? re, and then azeotroped with
€ ubs

t ol uene. obtained oily s ance was dissolved in 2 nL of

ohtorof orm and AGy . ol D0l S, B1LAE RS, LB 12 DOME T0E e
|31 L8l SubSkanRe e disaghved i ol oLOLOren s e (gl 7pc
AL ORGPl e oL o he XL pEt wes Rt Ll e,
AT e MR T
pEATAT SRR T T et T R LTIV ES
anor phoul\%e%glain%l( %/aiaesl gv5a%30 fall‘ft.esdpat‘]v%’/asiicl?rllder reduced pressure, then

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

15 {4-[2~{4~but-2-ynyloxybenzenesulfonyl)-1l-hydroxyethyl]
benzyl}carbamate (IX-1), as a roughly-purified amorphous
solid substance (yield 99%). 1Its physical properties are
shown below.

MS (FAB) m/z: 482 (M+Na)”.

20 (1-4): tert-Butyl
{4-[2-(4-but-2-ynyloxybenzenesulfonyl)vinyl]benzyl}car
bamate (II-la)

At 0°C, 0.7 mL (8.8 mmol) of methanesulfonyl chloride
was added to a dichloromethane (45 mL} solution of 2.04

25 g (4.41 mmol) of the compound (IX-1) obtained in the above

(1-3) and 3.1 mL (22.1 mmol) of triethylamine. After
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properties are shown below. M (FAB) nmlz: 459(M+H)+. H NWR (00013):
68.32 (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, 25m), 5.36 (0.4H, m, 4.74 (2H, br
s), 4.20 (0.4H, m, 4.05 (0.6H, br t, J = 13 Hz), 3.48-3.57 (3H, m,
2.46 (44, m, 1.87 (31-1, br s), 0.99 (6H, n). (Exanple 2)

N-[ 2- (4 | 4-
hyl ami no%%ﬁ;% I'p g%%%/et ﬁg&ﬂh@g?ﬁ%@%%‘?%ﬁ%{e@%fa% ag[déhdetheréa]to'

pecor ol nge 0 e SETBAOREIAR 1R 1AL FYaTDhe, . oL heahoves JEptLoned

S 18 b b e ol
Core o) S see b AR Gble L w%-s47ev(a%r§1ed ¥ f e Mo ok

(6H,

5 pressure, and the residue was purifiedby silica gel column
chromatography (chloroform/ethyl acetate = 3/1) to give
1.77 g (4.00 mmol )} of tert-butyl
{4-[2-(4-but-2-ynyloxybenzenesulfonyl)vinyl]benzyl}car
bamate (II-la) as a colorless amorphous solid (yield 21%).

10 Its physical properties are shown below.
'H-NMR (CDCl3): & 7.87 (2H, d, J = 8.7 Hz), 7.61 (1H, d,
J = 15 Hz), 7.43 (2H, J = 8.2 Hz), 7.30 (2H, d, J = 8.2
Hz), 7.10 (2H, d4, J = 8.7 Hz), 6.82 (1H, d, J = 15 Hz},
4.88 (lE, m), 4.71 (2H, m), 4.33 (2H, m), 1.86 (3E, m),

15 1.45 (9H, s).

(1-5):
4-[(E)-2-(4-But-2-ynyloxybenzenesulfonyl)vinyl]lbenzyla
mine hydrochleride {(II-1b)

At 0°C, 2mLof 4 M-hydrochloericacid/dioxane was added

20 to a methanol (5 mL) solution of 295 mg (0.67 mmol) of the
compound (II-1la) obtained in the above (1-4), stirred for
10 minutes, heated up to room temperature, and stirred for
2 hours. The solvent was evaporated away under reduced
pressure, then 20 mL of methanol was added thereto, and
25 the solvent was again evaporated away under reduced

pressure to give
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(Exanpl e 3) 15N-14-[2-(4-But-2-ynyl oxybenzenesul fonyl)-1-(form

yl hydr oxyam no) et hyl | benzy11- 2- met hoxyacetam de (1-3) [Chem 19]
(3-1): N14-[2-(4-But-2-ynyl oxybenzenesul fonyl)vi nyl ] benzyl} -

52- net hoxyacet am de (I1-3) At roomtenperature, 0.2 nL (1.85
mol ) of net hoxyacetyl chl ori de was dropw se added to a pyridine

sol ut { ony (7)) -of_ 2830y (0. yisgmly o Adie. someeund (14 b) v med

in the above- rrentl oned Exa After 1072 days rine-was
added t%EEEO’hF&J%Séﬁtl%(}lV&éh %mi' acsgate,c@ﬂer%%ed Bhth brines
Thi s was dr| ed ‘over anhydrous magneS| umsalfate t he so?vent was
the residue was pur| fied

t
g;agiolr iac g\E*Ll%ya]l Eﬁﬁégﬁﬁg%%gg%)%%ﬁéw chi or o]f or m nmet hanol = 20/1
->10/1 0. t 3 I
yel | ow ?51 "ONdl%z &%,%%ﬁ%)(: qu physi 33{ $opg?wgsqgr% LhO\)/]\né}Eel %%? N
F B n1
( %4( %N; JI oxybenzé%eéuldf'onyl) 12(f H/I hy(%rO (2R, d, J

oxyam no)e%hyﬁl ]Hgénzyl}lﬁ @%oxrxﬁceglar@ éﬁ! Spn ,’Acclo‘réj:;; n93ﬁ(’) 'gnr}e- sane
process as in
(1-6):
{4-[(E)-2-(4-But-2-ynyloxybenzenesulfonyl)vinyl]lbenzyl
}diethylamine (II-1c)

10 At 0°C, 1 mL of acetaldehyde, 212 mg (1.00 mmol) of
sodium triacetcoxyhydroborate and 3 drops of acetic acid
were added to a methanol (6 mL) scolution of the compound
{II-1b) obtained in the above (1-5), and then stirred at
room temperature for 1 hour and 30 minutes. After brine

15 and saturated aquecus sodium bicarbonate solution were
added thereto, and the solvent was evaporated away under
reduced pressure. Thiswasextractedwithchloroform, the
organic layer was washedwithbrineanddriedover anhydrous
magnesium sulfate. The solvent was evaporated away under

20 reduced pressure, and the residue was purified by silica
gel column chromatography (chloroform/methanol = 20/1 —
10/1) to give 111.7 mg (0.28 mmol) of
{(4-1¢ -(4d-but-2-ynyloxybenzenesulfonyl})vinyl]lbenzyl
}diethylamine (II-1c) as apale yellow amorphous solid (two

25 steps yield 42%). Itsphysical propertiesare shownbelow.

MS (FAB) m/z: 398 (M+H)"
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above-nentioned Exanple 1 (1-7 and 1-8) but using the conpound (I11-3)
obtained in the above (3-1),

N-14-[ 2- (4- but - 2- ynyl oxybenzenesul fonyl) - 1- (f or nyl hydr

oxyam no) et hyl ] benzy11- 2- net hoxyacetam de (I-3) was 5obtained. Its
physi cal properti es are shown below. H NVR (CDC13): 88.32 (0.6H, s),
8.09 (0.4H, s) 1- 7 88 (21-i, m, 7.20-7.31 (4H, m, 7.06-7.16
(2H, rr),565{]o% M), 5.37 (0.4H n), 4.75 (2H, br s), 4.39-4.47

(2, DS O ageeahe eyt g (Gig g
V1 hyar oxg ARy G| bURSy net FanEed “Ze”es“lﬁ?ﬁyi 15{ chem 20]
Corpoune (| e TR ATl S G S 5als 57
20?_NM%§£¥%g%yé¥%42£o 6H S%L solutlon of 108 mg {0.27 mmol) of
the compound (II-1c) obtained in the above (1-6), and
stirred at room temperature for 25 hours. The reaction
solution was evaporated under reduced pressure, and then
water was added theretoandextractedwithchloroform. The
10 organic layer was washed with brine, dried over anhydrous
magnesiumsulfate, and concentrated under reduced pressure.
92.9 mg (0.22 mmol) of
N-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-{4-diethylamin
omethylphenyl)ethyl]lhydroxylamine (I1I-1) wascbtainedas
15 a pale yellow amorphcocus solid {(yield 81%). Its physical
preperties are shown below.
'H~-NMR (CDCls): & 7.84 (2H, m)}, 7.27 (2H, m), 7.20 (2H,
m), 7.07 (2H, m), 4.72 (2H, m), 3.75 (lH, m}, 3.51 (2H,
s), 3.33 (1H, m), 2.49 (44, m), 1.87 (3H, s), 1.03 (6H,
20 m) .

(1-8):
N-[2-(4-But-Z-ynyloxybenzenesulficonyl)-1-(4-diethylamin
ocmethylphenyl)ethyl]-N-hydroxyformamide (I-1)

1 mL of formic acid was cooled at 0°C, then 0.3 mL

25 of acetic anhydride was dropwise added thereto and stirred

for 30 minutes to prepare a formic acid/acetic acid mixed
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(0.4H,s),7.78-7.88 (2H M, m,5.39 7.30-7.35 (0.41-1,m), (4H, 4.75
m,7.06-7.17 (2H, m,4.28 (2H ), (2H ), 5.65 4.15 (0.6H, (0.4H ),

acid anhydride solution. At 0°C, 0.6 ml of the formic
acid/acetic acid mixed acid anhydride solution prepared
previously was added to a tetrahydrofuran (3 mL) solution
of 92 mg (0.21 mmol) of the compound (III-1) obtained in
5 the above (1-7), andstirredat roomtemperature for 4 hours.
The reaction mixture was concentrated under reduced
pressure, and then azecotroped with toluene. The obtained
oily substance was dissolved in 2 mL of chloroform and 10
mL of methanol, and stirred for 12 hours. The solution
10 was concentrated under reduced pressure, and the resulting
0oily substance was dissolved in chloroform and neutralized
with saturated agueocus sodium bicarbonate solution added
thereto. After extractedwithchloroform, the extract was
washed with brine and dried over anhydrous magnesium
15 sulfate. Purifying by middle-pressure silica gel column
chromatography (chloroform/methanol = 95/5 —- 75/25) gave
53.9 mg (0.11 mmol) of
N-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-{4-diethylamin
omethylphenyl}ethyl]-N-hydroxyformamide (I-1) as a pale
20 vellow amcrphous solid (yield 52%). Its physical
properties are shown below.
MS (FAB) m/z: 459 (M+H)".
'H-NMR (CDCl3): 88.32 (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,
25 m), 5.36 (0.4H, m), 4.74 (2H, br s), 4.20 (0.4H, m), 4.05

(0.6H, br t, J =13 Hz), 3.48-3.57 (3H, m), 2.46 (4H, m),
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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, nm. (Exanple 5)

N-{4-[2-(4-But-2-ynyl oxybenzenesul fonyl)-1-(form

yl hydr oxyanm no) et hyl ] benzyl ) benzam de (1-5) 5[ Chem 21]

According to the sane operation as in Exanple 3, the above-nentioned
conpound; ( 3-5) (s ght @i)r}eob_@@ ((%,ﬁ@) o z: 507 (MrH) +. 101H NWR
(CDC13) :

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

hylaminomethylphenyl)ethyl]~N-hydroxyformamide (I-2)

5 {Chem. 18]
/\OO I?l/
o
HO™ ™y
0
(1-2)

According to the same operatiocon as in Example 1, the

above-mentioned compound (I-2) was obtained.
MS (FAB) m/z : 431 (M+H)".

10 'H-NMR (CDCls}: $8.28 (0.6H, s), 8.14 (0.4H, s), 7.79-7.91
(2H, m), 7.04-7.32 (6H, m), 5.62 (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, m}, 2.11 (6H, s), 1.87 (3H, s).

(Example 3)
15 N-{4-[2-(4-But-2-ynyloxybenzenesulfconyl})-1-(form

ylhydroxyamino)ethyllbenzyl}-2-methoxyacetamide (I-3)
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88.31(0.6H, s),8.08(0.41i,s), 7.73-7.87 (4H ), 7.51 (1H, n), 7.42
(2HM,7.27-7.33 (3H, m), 7.07-7.14 (21-1, n), 5.65

[Chem. 19)]
O
I s ™
2
Ho My
O
(I-3)
(3-1):

N-{4-[2-(4-But-2-ynyloxybenzenesulfonyl)vinyl]lbenzyl}-

5 2-methoxyacetamide (II-3)
At room temperature, 0.2 mL (1.85 mmol) of
methoxyacetyl chloride was dropwise added to a pyridine

solution (5mlL) of 283 mg {(0.75mmol) of the compound (II-1b)

obtained in the above-mentioned Example 1 (1-5). After
10 2 days, brine was added thereto, extracted with ethyl
acetate, and washed with brine. This was dried over

anhydrous magnesium sulfate, the solvent was evaporated
away under reduced pressure, and the residue was purified
by silica gel column chromatography {(chloroform/methanol
15 = 20/1 - 10/1) to give 296 mg (0.71 mmol) of the compound
(ITI-3) as a pale yellow solid (yield 94%). Its‘physical
properties are shown below.
MS (FAB) m/z: 414 (M+H)".
(3-2):
20 N-{4-[2-(4-But-2-ynyloxybenzenesulfonyl)-1-(formylhydr
oxyamino)ethyl]benzyl}-2-methoxyacetamide (I-3)

According to the same process as in the
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(0.
n,
N-[

|

ol

Hm,5 37 (0.4H, m, 4.73 (2H,mM, 4.54-4.62 (2H, n), 4.15(0.4H,
.00(0.6H, m, 3.45 (1H, m, 1.86 (3H br s). 15(Exanple 6)

- (4-But - 2-ynyl oxybenzenesul f onyl) - 1- (4- nor ph

-4-yl met hyl phenyl ) et hy1] - N- hydr oxyf or mam de (1-6) [Chem 22]

6
4
2
n
above-mentioned Example 1 (1-7 and 1-8) but using the
compound (II-3) obtained in the above {3-1),
N-{4-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(formylhydr
oxyamino)ethyl]lbenzyl}-2-methoxyacetamide (1-3) wWas
5 obtained. Its physical properties are shown below.
'H-NMR (CDCl3): §8.32 (0.6H, s), 8.09 (0.4H, s), 7.77-7.88
(2ZH, m), 7.20-7.31 (4H, m), 7.06-7.16 (2H, ﬁ), 5.65 (0.6H,
m), 5.37 (0.4H, m), 4.75 (2H, br s), 4.39-4.47 (2H, m),
4.16 (0.4H, m), 4.03 (0.6H, br t), 3.93 (0.8H, br s), 3.90
10 (1.2H, br s), 3.46 (1B, m}, 3.40 (3H, br s), 1.87 {3H, br
s).
(Example £)
N~-{4-[2-(4-But-2-ynyloxybenzenesulfonyl)-1-(form
yvlhydroxyamino)ethyl]lbenzyl}lmethanesulfonamide (I-4)

15 [Chem. 20]

(1-4)
According to the same operation as in Example 3, the
above-mentioned compound (I-4}) was obtained.
MS (FAB) m/z : 481 (M+H)".
20 'H-NMR (CDCl3): §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 (0.6H,
m), 5.39 (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,
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20(6-1): tert-Butyl-(4-nethanesul fonyl phenoxy)di nmet hyl silane (Xl 1-6)
9.9 g (145.18 mmol ) of im dazole was added to and dissolved in an

N, N- di net hyl f or mram de solution (150 nL) 5 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 reacghony, hyd ngpvwag added {hgretgand,extracted with ethyl
acetate. The organic layer Was washed t'hree times with brine, and

dried 10oveg gagﬁq;qy magnesi um sul fate. Purifying by silica gel
col um chrgn%to raphyﬁ(hexane/ethyl acetate = 5/13/1)

15. 979(55.¢5 Nl
Cor - buty D (4 ot Ratdeul SRy F ReN O YR RS PER TR TS ) 6 (2
96% . It ' i 15b . CDC13): 5
T B et L S e R S N R A
1.56 - | 1 0.25 (61-1, . (6-2):
2%3-[4-(tga%b%ﬁfikgﬂnethyfsiIanyféxy)genzénesulfonyl]-l-
(4-nor phol i n- 4-yl et hyl phenyl ) et hanone (Xl 11-6) In an argon
at mosphere at -78C, 4.19 nL}(8.37 nml) of a

hexane- hept® t hyl 8 tion of 2.0 MIithium
di i sopropyl a s ed’to et rahydr of uran sol ution
%2 N__H
HO™ Y
o]
(I-5)
According to the same operation as in Example 3, the
above-mentioned compound (I-5) was obtained.
MS (FAB) m/z: 507 (M+H)".

10 'H-NMR (CDCl3): 8 8.31 (0.6H, s), 8.08 (0.4H, s), 7.73-7.87
(4H, m), 7.51 (1H, m), 7.42 (2H m), 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 {(lH, m), 1.86 (3H, br s).

15 (Example 6)

N-[2-(4-But-2-ynyloxybenzenesulfonyl)-1-(4-morph
clin-4-ylmethylphenyl)ethyl]-N-hydroxyformamide (I-6)

[Chem. 22]

20 (6-1):
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250f 2. 6g( 6. 98mmol ) of

tert-butyl-(4-methanesul f onyl phenoxy) di net hyl si | ane (XII-6)
obtained in the above (6-1), and 6.98m (6.98nm=1) of a
tetrahydrofuran solution of 1.0 MIithium hexanethyl disilazide and 5
m. of a tet rahydrofuran solution of 1.6 g (6.98 mml) of nmethyl 5

4 mor phok Ll et bylibenasat oL Ghue eaddedLhoratn. . Sybseauent .

this was grad heat up to room eratu irring. After
t he reacgkgqh4grine was added thereto, extracted with ethyl acetate,
and the organic | ayer was washed with brine. After dried over

10anhydr ous agngsy st o ennts 398 VERLaYED 12 APRL AL EH AL "

reduced pressureé.

2-[4- (tert-butyl di net hyl sj.l | b | f 115 1- .

Car rox phOE PR ket by F B O RLE BRI vt Bhe gmdd 5 W)

hly- ified t. 15(6-3);

o (LB b §1 P ReD Fad B S yheRoAs Gy ApRERol, and then

4- hol.i n-4- hyl |)eth | (Xl\-6 At 0C,. 264

(658 bRy of LBAT UnBBran et Ca it Sdsa med i Hih AP st s
luti f 3.74 6.98 1) 20 of_th d (XI1- obt ai ned

"n the abRvEt BBt et SRRt orAECRGUF NeoF PAE ! adted e WA

t her et o. t hanol] was eva 8rated away under reduced pressure, and the

resi due egxt T REEES Wi ‘?ﬁ et T T ACER4 671 The Hriyahi @t ewnas The

washed with brine, and dried over anhydrous nagnesium 25sul fate.. The

sol vent ﬁégaéﬁébéﬁéfédWéﬁbvaﬁﬁﬁé%tPé&ﬁté&“ﬁFé§§JﬂéP§%ﬂﬁtrﬂ??é@ﬂdﬂé

was purified by silica gel colum chronat ography (ethgl acet at eet hyl
adBt at e/ PBERATORYdrous magnesium sulfate. "PuriTfyingbysilicagel

column chromatography (hexane/ethyl acetate = 5/1 — 3/1)
gave 15.97 g (55.75 mmol) of
tert-butyl-(4-methanesulfonylphenoxy)dimethylsilane
(XII-6) (yield 96%). Its physical properties are shown
15 below.

'H-NMR (CDCl3): & 7.83 (1H, m), 7.81 (1H, m), 6.97 (1H,
m), 6.95 (1H, m), 3.04 (1H, s), 1.56 (9H, s), 0.25 (6H,
s).

(6-2):

20 2-[4-({tert-Butyldimethylsilanyloxy)benzenesulfonyl]-1-
(d-morpholin-4-ylmethylphenyl)ethanone (XIII-§)

In an argon atmosphere at -78°C, 4.19 mL {8.37 mmol)
of a hexane-heptane-ethylbenzene sclutionof 2.0Mlithium
diisopropylamide was added to a tetrahydrofuran sclution

25 of 2.6 g (6.98 mmol) of

tert-butyl-(4-methanesulfonylphenoxy)dimethylsilane
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= 10/1) to give 2.19 g (4.48 mol) of
2-[4-(tert-butyl di net hyl sil anyl oxy) benzenesul fony1] - 1-

(4- mor phol i n-4-yl net hyl phenyl ) et hanol (XIV-6). Its 5physical
properties are shown below. 1H NWR (CDC13): 6 7.83 (2H, m, 7.25-7.30
(4H, m, 6.98 (2H, m, 5.22 (1H, d, J = 7.7 Hz), 3.68 (4H m, 3.46

(3H m, (§-I§’IQ 6(1)1%3‘8_1;%13:1@5 it Pheldb bl (2P, GHY 6Mos AL.9% (9bimmd1 )

0.25 (6H ~s). 10

4-1(E) - 2-(4- i - h . f | l. V-6
£ 100 2t orpbelim ot eit phonyt e benesut oyl sienal, (o
mL f 2 | f

0o 20 pe e Ta i tlae B8 s pr ot 2 tet rahydrofuran solation
4- holLi n-4-vy] t hyl ph fl | Xl V-6 bt ai d_i th

(& ror g - I o o pegg) (30 \egh gt neg 1 L s

chLoride,was added, t hereto nd, stirred at_roaomtenperature for 8
ot 5. AT RGPS i AL Voo GV PP BERALE A S B AR Bf T eto.
met hanesyl f onyl chl oride_were added thereta, and stirred for 4 hours.
B i e watBATGY S but r BELEA REh EHEGPGIo ML BHGaN? ¢ § Gyt the
washed with brine, and dried over anhydrous gnesi um sul fate. The
sol vent WASP&F&ioIEE &t %Hépgredé%é:@rzgg;e§§@rcéﬁl%d RN T 83 Yue
was purified by silica gel colum chrqmatography (hexane/ethyl

acet at e=‘3@i§§-d4 ERAYEtacet %FEraCte‘it er{%acgligﬁfé/ mtRaAGE = 3BA1) RS

gi ve 0. 757 g (2.11 mol) of i , ,

4- (E) - RTIERDhAY BT 4 At N BRe A Dbt RBABSUI f AT pREASE (ORAL 6)

(yield 47% . 1ts physical properties are 5shown bel ow. H NWVR

(éﬁcrn:a% gdgpyamagregium spifytey ghesqlveny %ag.ﬁvﬂﬁﬁr@ﬁ%ﬂ

(1H, d, J = 15 Hz), 7.35-7.47 (5H m, 6.92 (1H, d, J = 6.9 Hz), 6.81

(1H, d, 3vay1s5 vgydes 71 yefpcry, 3.B1epsSHrer, 2.443¢44 mg  of

10(6-5):

( ) Z2-[4~(tert-butyldimethylsilanyloxy)benzenesulfonyl]-1-
(d-morpholin-4-ylmethylphenyl}ethanone (XIIT-06) was
obtained as a roughly-purified product.

15 {(6-3):
2-[4-(tert-Butyldimethylsilanyloxy)benzenesulfonyl]-1-
(d-morphelin-4-ylmethylphenyl)ethanol (XIV-6)

At 0°C, 264 mg (6.98 mmol) of sodium borohydride was
added to a methanol (50 mL) solution of 3.74 g {(6.98 mmol)

20 of the compound (XIII~-6) obtainedintheabove (6-2). After
stirred for 1 hour, brine was added thereto. Methanol was
evaporated away under reduced pressure, and the residue
was extracted with ethyl acetate. The organic layer was
washed with brine, and dried over anhydrous magnesium

25 sulfate. The solvent was evaporated away under reduced

pressure, and the residue was purified by silica gel column
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4-[4-[(E)-2-(4-But-2-ynyl oxybenzenesul fonyl ) vi nyl ] benz yl ] norphol i ne
(rr-6 108 ng (0.780 nmmol ) of potassium carbonate and 0.094 niL
(1.04 mmol ) of 1-brono-2-butyne were added to an 15

N, N- di et hyl f or mam de sol ution of 187 ng (0.520 mmol ) of

4-[(E) - 2- (4-nor phol i n-4-yl met hyl phenyl ') et henesul fonyl ] phenol (XVI -6)

obt ai ned 0 ok ADOYEN(O- W AN, SLLEERA LOL oW s BELDG A% Adfled

t hereto, ext acetate ani c

washed MLth QHﬁﬂ?) 2Q and Eb%d oge 1gnhy ous qaq@eS|Q%hgglfate
er

The sol vent was evaporated away un redu ed pressure t he
resi due 4R d i I ~1—
acetate/%ﬁﬁorgﬁ%%#?—b§¥¥i& @?Eﬂﬁisg?hy ace ate %%%ﬁ§$¥e%§ﬁg%§81
(0.0578 mpo - -
254-[4-[?goh%ﬁéP%}%n24yﬁyng¥§ n gﬁ&ﬁﬁf%%g??V|nylf%5%z6 ’ Its

Vb ooy PRk s h o btk Fhe, shigP BRI SR, Propeliies, ate 3“2““
32 35 Bty et 0 §30at e S saseradt e e (i Sy
N Do ¢ ar B o0y P o 7o Son S urt 5nf 17- 20 4- RoBlndf. 8+ 3-46 3
ARSI Vet St et et 1B SR T 1 Bt SRR o

obt ai ned h b (6-5)
N-[2-(4-%Lt-§i§ﬁ§lg%@beﬁienesulfonyl) 1- (4- nor phol i n- 4
-¥Bnethylphenylgegpy1] N- hydr oxyf or mam de(| - 6) was

4-{ (E)-2-{4-Morpholin-4-ylmethylphenyl)ethenesulfonyl]
phencl (XVI-6)

3.10 mL of triethylamine was added to a

dichloromethane solution (45 mL) of 2.19 g (4.48 mmol) of

15 2-[4-(tert-butyldimethylsilanyloxy)benzenesulfonyl]-1-

(4-morpholin-4-ylmethylphenyl)ethanol (XIV-6) obtained

in the above (6-3), and stirred at 0°C. 0.61mL (8.91 mmol)

of methanesulfonyl chloride was added thereto, and stirred

at room temperature for 8 hours. Further, 3.10 mi of

20 triethylamine and 0.61 mL of methanesulfonyl chioride 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 sclvent was evaporated away under reduced

25 pressure, and the residue was purified by silica gel column

chromatography (hexane/ethyl acetate=1/2 > ethyl acetate
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obtained. Its physical properties are shown bel ow. 15M5 (FAB) ni z:
473 (MrH)+. 114-NMR (CDC): 68.45 (0.6H, s), 8.11 (0.4H, s), 7.80-7.88
(2H, m, 7.23-7.32 (4H, m, 7.07-7.16 (2H, m, 5.63 (0.6H, m, 5.38
(0.4H, m, 4.75 (2H, m, 4.19 (0.4H m, 4.03 (0.6H m, 3.64-3.71
(4H, m), 3.40-3.51 (2H m, 2.39 (4H m, 201. 87 (3H, m). (Exanple 7)

(o pont - 2y Bk BER e T SRa: iy $P O rmca& (12 - [ofeh a2

Accordlgg F the sane operation as in Exanple 6, the above-nentioned
conpound {T=7) was obtai ned. M5 (FAB) miz: 487 (MtH)+. 511-1- NVR

7 26-7 3 ?Aé‘* T PRk - AP P g %ﬂ%fow

o T Bl B e Y A oS .

6. g g 64 % 70 10(4H m, 3. 41 3. 48 (3H, m, 2.36-2. 43 (4H n)

4 I—F v,

'K-NMR (CDCls3): & 8.01 (1H, d, J = 8.7 Hz), 7.81 (1H, d,
J = 8.7 Hz), 7.61 (1H, 4, J = 15 Hz), 7.35-7.47 {(5H, m),
6.%92 (1H, 4, J = 6.9 Hz), 6.81 (1H, d, J = 15 Hz), 3.71
(4H, m), 3.51 (2H, m), 2.44 {(4H, m).

10 (6-5) :
4-[4-[(E)-2-(4-But-2-ynyloxybenzenesulfonyl)vinyl]benz
yl]lmorpholine (II-6)

108 mg (0.780 mmol) of potassium carbonate and 0.094
mL (1.04 mmol) of l-bromo-Z2-butyne were added to an

15 N,N-dimethylformamide solution of 187 mg (0.520 mmol) of
4-[(E)-2-(4-morpheclin-4~yimethylphenyl)ethenesulfonyl]
phenol (XVI-6) obtained in the above {6-4), and stirred
for 4 hocurs. Brine was added thereto, and extracted with
ethyl acetate. The organic layer was washed with brine,

20 and dried over anhydrous magnesium sulfate. The solvent
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
25 4-[4-[(E)-2-{4-but-2-ynyloxybenzenesulfonyl)vinyl]lbenz
yl]lmorpholine (I1-6) (yield1l1%). Itsphysicalproperties
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According to the schenes 1 to 4 and according to the sanme process as
in Exanples 1 to 7, the follow ng conpounds (1-8 to 1-28) were

obt ai ned. 15(Exanpl e 8) N [ 2-

4- But - 2- ynyl oxybenzenesul fonyl) -1- ( 4-di met hyl am nophenyl) ethyl]
-N-hydroxyformam de (1-8) [Chem 24] 1i 02 NH HO O 20M5 (ESI) m z:

417( M R a0(0. 5H, s), 8. 04( 0. 5H,
(2H(rr)H)g6S 7 22(4|—€%%§') 62( 2H, d(J— 3y 8oa 7Hz)S)

'H-NMR (CDCl3): & 7.87 (24, d, J = 8.7 Hz), 7.63 (lH, d,

J=15.5Hz), 7.35-7.44 (4H, m), 7.07 (2H, d, J=8.7 Hz),

6.83 (1H, d, J=15.5Hz), 4.71 (2H, m), 3.69 (4H, m), 3.50
5 (2H, s), 2.43 (4H, m), 1.86 (3H, s).

(6-6):
N-[2-(4-But-2-ynyloxybenzenesulfonyl)-1-(4-morpholin-4
-ylmethylphenyljethyl]-N-hydroxyformamide (I-6)

According to the same process as in the above (1-7

10 and 1-8) but using the compound (II-6) obtained in the above
(6-3),
N-[2-(4-but-Z-ynyloxybenzenesuifonyl)-1-{4-morpholin-4
-ylmethylphenyl)ethyl]-N-hydroxyformamide (I-6) was
obtained. 1Its physical properties are shown below.

15 MS (FAB) m/z: 473 (M+H)~
'H-NMR (CDCl;): 8 8.45 (0.6H, s), 8.11 (0.4H, s), 7.80-7.88
(2H, m), 7.23-7.32 (4H, m), 7.07-7.16 (2H, m), 5.63 (0.6H,
m), 5.38 (0.4H, m), 4.75 (2H, m), 4.19 (0.4H, m), 4.03 (0.6H,
m), 3.64-3.71 (4H, m), 3.40-3.51 (2H, m), 2.39 {44, m),

20 1.87 (3H, m).

(Example 7)

N-Hydroxy-N-[l-(4-morpholin-4-~ylmethylphenyl)-2-

(d-pent-2-ynyloxybenzenesulfonyl)ethyl] formamide (I-7)

[Chem. 23]
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5.49-5.58 (0.5H,m,5.22-5.31(0.5H,m,4.73 (2H, d,J = 9.2 Hz),
3.98-4.23(1H, m, 3.37-3.55(1H, M), 2.93 (3H, 5 s),2.91
(3H,s), 1. 87(3H, t, J=2. 3Hz) .

10

15

20

Q. @
/m, & N._H i
HO™ j]’
o]
(I-7)

According to the same operaticn as in Example 6, the

above-mentioned compound (I-7) was obtained.

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

'H-NMR (CDC1l3): 6 8.44 (0.6H, s), 8.11 (0.4H, s), 7.78-7.88
(2H, 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 (2H, m), 4.18 (0.4H, dd, J=10.1, 15.7Hz), 4.03 (0.6H,
dd, J=12.3, 14.6 Hz), 3.72 (2H, q, J=6.9 Hz), 3.64-3.70
(4H, m), 3.41-3.48 (3H, m), 2.36-2.43 {4H, m), 1.24 (3H,
t, J= 6.9 Hz).

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 I-28) were obtained.

{Example 8)

N-[2-(4-But-Z-ynyloxybenzenesulfonyl)-1—-{(4-dimet
hylaminophenyl)ethyl]-N-hydroxyformamide (I-8)

[Chem. 24]

IFOQg’Y@ )

2
Ho My
(@]

(I-8)

MS (ESI) m/z: 417 (M+H)"*.
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(Exanpl e 9) N-[2-(4-But-2-ynyl oxybenzenesul fonyl)-1-(3-dinet
hyl am nophenyf | et hyl] - N- hydr oxyf ormam de (1-9) [Chem 25] SN'-- 02 N
H HO ( o (1-9) M (ESI) mz: 417(M+H)+. H NVR (CDC13): 88.45
(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, n), 5.54-5.62 (0.51-, m, 5.27-5.34 (0.5H, m,
4. 69-4. 7VH(13M'R DC_1L§‘f"10§'84-42C5|_(IZ(O]:%H,n)s’) Setl a4 il Hs )M 7.3.8207 2395
(6H, m, 1.87 H t; J =23 Hz).

(2H, m), 7.02-7.22 (4H, m), 6.62 (2H, d, J = 8.7 Hz),

5.49-5.58 (0.5H, m), 5.22-5.31 (0.5H, m), 4.73 (2H, d, J
=9.2 Hz), 3.98-4.23 (1H, m), 3.37-3.55 (iH, m), 2.93 (3H,
5 s), 2.91 (3H, s), 1.87 (3H, t, J = 2.3 Hz).
(Example 9)
N-[2-(4-But-2-ynyloxybenzenesulfonyl)-1-(3-dimet

hylaminophenyl)ethyl] -N-hydroxyformamide (I-9)

[Chem. 25]
o
geW¥sE
Yo Y |
10 (1-9)
MS (ESI) m/z: 417 (M+H)"
lH-NMR (CDC1l3): 8 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), 4.6%9-4.77 (2H, m),
15 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).
(Example 10)
N-[2-(4-But-2~ynyloxybenzenesulfonyl)-1-{2-dimet
hylaminophenyl)ethyl]~N-hydroxyformamide (I-10)
20 [Chem. 26]
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(Exanpl e 10) N-[2-(4-But-2-ynyl oxybenzenesul fonyl)-1-(2-di net

hyl am nophenyl ) et hy1] - N- hydr oxyf or mam de (1-10) 20[ Chem 26]
(ESI) mz: 417(M+H)+. 1H NMR (00013): 88.31 (0.6H, s), 8.08
s), 7.88 (0.6H, d, J =9.2 Hz), 7.83 (0.4H, d, J = 8.7 Hz),

VB
(0. 4H,
7.07-7. 42

(6H 5 m, 6.57-6.68 (2H, n), 6.04 (0.4H, dd, J = 2.7, 10 Hz), 5.88
(0.6H, dd, J=2.7, 11Hz), 4.71-4.78 (2H ), 3.99-4.08 (1H m,

3.39-3.51 (1H n) 2 (2.4H, s), 2.54 (3.6H, s), 1.86 (3H,
2.3 Hz). Ex e 11)
10N-[2- (44B S enzenesul fony1l) - 1- (4- pi per

t, J =

idin-1-yl thylpﬁenuwgethyl] N- hydroxyformam de (1-11) [Chem 27] 15

MS(ESI ) m z: 471(N%
(1-10)

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

'H-NMR (CDCls3): 88.31 (0.6H, s), 8.08 (0.4H, s), 7.88 (0.6H,

d, J=29.2 Hz), 7.83 (0.4H, d, J=8.7 Hz), 7.07-7.42 (6H,

5 m), 6.57-6.68 (2H, m), 6.04 {(0.4H, dd, J = 2.7, 10 Hz),

5.88 {0.6H, dd, J=2.7, 11Hz), 4.71-4.78 (2H, m), 3.99-4.08

(1H, m}, 3.39-3.51 (1H, m), 2.61 (2.4H, s), 2.54 (3.6H,
2}, 1.86 (3H, t, J = 2.3 Hz).
(Example 11)
10 N-[2-(4-But-2-ynyloxybenzenesulfonyl)-1-(4-piper
idin-1l-ylmethylphenyl)ethyl]-N-hydroxyformamide (I-11}
[Chem. 27]
peiNege
| 5
Ho My
0
(I-11)
MS (ESI) m/z: 471 (M+H)7
15 'H-NMR (CDCl3): 8 8.28 (0.6H, s}, 8.10 (0.4H, s), 7.77-7.89

(24, m) , 7.04-7.30 (6H, m), 5.61-5.68 (0.6H, m), 5.31-5.39

(0.4H, m), 4.69-4.78 (2K, 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.
m} .

20 (Example 12)
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11-1- NMR(00013): 88. 28(0.6H,s),8.10(0.4H,s), (2H, m,7.04-7.30(6H,
m,5.61-5.69(0.6H mM, (0.4H, m,4.69-4.78(2H, m, 3.99-4.26(1H m,
7.77-7.89 5.31-5.39 3.35-3.53 (3H, m, 2.37 (4H, br s), 1.87 (3H,
br s), 1.35-1.59 (6H, n). 20(Exanple 12)

N-[ 2- (4- But - 2- ynyl oxybenzenesul f ony1l) - 1- ( 3- pi per

i di n-1 -yl met hyl phenyly) ef hyl 3 bydrexd s apai e Ghrdd), [ Fhem 28]5 o Ny

HHO 0 (1-12)
idin-l-ylmethylphenyl)ethyl]hydroxyformamide (I-12)

[Chem. 28]
O 9
Iﬁ\g "
2
Ho My
0]
(I-12)
5 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
(2H, m), 7.04-7.30 (6H, m}), 5.70 (0.5H, dd, 0 = 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 =
10 2.3 Hz), 1.31-1.55 (6H, m).
(Example 13)

N-[2-(4-But-2-ynyloxybenzenesulfonyl)-1-(3-morph

olin-4-ylmethylphenyl)ethyl]-N-hydroxyformamide (I—l3)

[Chem. 29]
o
) (o
|ﬁ s N

15 (1-18)
MS (ESI) m/z: 473 (M+H)",
'H-NMR (CDCl3): 6 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, J = 3.7, 12
Hz), 5.35-5.42 (0.5H, m), 4.70-4.78 (2H, m), 3.98-4.26 (14,

20 m), 3.68 (4H, dd, J = 4.6, 4.6 Hz), 3.39-3.54 (3H, m),
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5MS (ESI)

(0.5H, s),
3.7, 11 Hz),

m z:

A71( MFH) +.
7.77-7.89 (2H,

H NVR ( CDCL3) :

m,
4.69-4.77 (2

68. 38 (0.5H,
7.04-7.30 (6H, m,
5.30-5.38 (0.511, n,

m, 3.23-3.60 (3H, m),

2.30 (4H, br s), 1.87 (3

1.31-1.55 (6H, m.

(Exanpl e 13)

s), 8.10

5.70 (0.511, dd, J
H m, 4.01-4.27 (1H
H t, 102. 3 Hz),

J

S R R Ml o,
s), 7.78- ”‘%6aﬁ§3@“ﬁ§9 7.06-7.31 (6H, n), 5.65 (0.5H, dd, J = 3.7, 12
(A qa oy = 46022 ey 40 éﬂﬁé‘ﬁ%ﬁ?erﬁ?f’%ﬁﬁﬁ -3 ?59’68
1.87 (3H,1 fetdh T dnnbFfhethyl 1phenyllethyl }-N-hydroxyformamide
5 (I-14)
[Chem. 30]
O
( HO \n/
(I-14)
MS (ESI) m/z: 445(M+H)"

'H~-NMR (CDC1;3)

10 (2H, m), 7.06-7.28

Hz), 5.32-5.40 (0.5H, m), 4.71-4.77 {2H, m)

m) ,

t, 2.3 Hz), 1.05

{Example 15)

15 N-(2-

ylmethylamino)methyl]phenyl}ethyl)

(I-15)

[Chem. 31]

20 MS (ESI) m/z:

(6H, m),

3.38-3.53 (3H, m), 2.38

(3H,

445 (M+H) "

5.65

(3H, g, J =

£, J = 7.3

{4-But-2-ynyloxybenzenesulfonyl)

86

(0.5H,

_N_

:58.35 (0.5H, s), 8.11 (0.5H, s), 7.78-7.89

dd, J = 3.7, 12
;, 3.99-4.24 (1H,
7.3 Hz), 1.87 (3H,
Hz).

-1-{3~[ (eth

hydroxyformamide



(Exanpl e 14) N-[2-(4-But-2-ynyl oxybenzenesul fonyl)-1-(4-[(eth

yl met hyl am no) net hyl ] phenyl ] et hyl | - N- hydr oxyf or mam de 5(1-14) [Chem
30 02 NHHOI( O (*44) WM (ESI) mz: 445(MtH) +. 1H NVR (CDCl13):
88.35 (0.5H, s), 8.11 (0.5H, s), 7.78-7.89 10 (2H, m, 7.06-7.28 (6H,
m, 5. 65 (0.5H, dd, J = 3.7, 12 Hz) 5 32-5.40 (0.5H M, 4.71-4.77

LR R LA EEEL

15N (2- (éHA; Ryt ZTY@Q’L‘?)SY;%QG”(%%PF%HJ‘:O@YH)() &.4u3-qh,(gth 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,
5 t, J = 2.3 Hz), 1.03 (3H, t, J = 6.9 Hz).
(Example 16)

N-{4-[2-{4-But-2-ynyloxybenzenesulfonyl)-1-(form
ylhydroxyamino)ethyljbenzyl}-N-methylmethanesulfonamid

e (I-16)

10 (Chem. 32]

ol

(I-16)

<0

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

'H-NMR (DMSO-dg¢): & 8.22 (0.5H, br s), 8.11 (0.5H, br s),

7.75-7.86 (2H, m), 7.09-7.42 {(4H, m), 7.13 (2H, d, I = 9.2
15 Hz), 5.70 (0.5H, br s), 5.40 (0.5H, br s), 4.83-4.89 (2H,

m), 4.18 (2H, s), 3.86-4.16 (2H, m), 2.94 (3H, s), 2.63

(3B, s), 1.84 (3H, t, J = 2.3 Hz).

(Example 17)
N-{4-[2-(4-But-2-ynyloxybenzenesulfonyl)-1-(form

20 ylhydroxyamino)ethyl]benzyl}-N-methylbenzenesulfonamid

e (I-17) |

[Chem. 33]
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yl met hyl am no) nethyl ] phenyl ethyl
[Chem 31] 20Ms (ESI) niz: 445(MH) +.
s), 8.11 (0.5H, s), 7.78-7.90

(2H, ), 7. 06- 7. 34(61- |
rr) 4.70-4.78 (2H, m, 400422(1H
6.9 Hz), 1.87

=

\\ ’z

gl

,m,5.70(0. 5H, dd,

) - N-hydroxyformam de (I-15)

1H NMR (CDC13): 88.37 (0. 5H,

J=3.7,12 Hz),5.32-5.40(0. 5H,

m, 3.29-3.59(3H, M), 2. 38(3H,q, J

HO Y
(1-17)
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
5 = 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).
(Example 18)
N-{4-[2~(4-But-2-ynyloxybenzenesulfonyl)-1-{form
10 ylhydroxyamino)ethyl]lbenzyl}~4,N-dimethylbenzenesulfon
amide (I-18)
[Chem. 34]
Q
’/ O
(I-18)
MS (ESI) m/z: 571 (M+H)"
15 'H-NMR (CDCls): & 8.47 (0.6H, br s), 8.11 (0.4H, br s),
7.78-7.89 (2H, m), 7.70(2H, d, T = 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
(ZH, m), 3.96-4.22 (3H, m), 3.38-3.52 (1H, m), 2.58 (1.2H,
20 s5), 2.54 (1.8H, ), 2.45 (3H, s), 1.87 (3H, t, J=2.3 Hz).

88



(3H, 51t,J=2.3Hz),1.03(3H,t,J= 6.9Hz). (Exanpl e 16) N { 4-
[2- ( 4-But-2-ynyl oxybenzenesul fonyl ) -1- ( formyl hydroxyam no)
ethyl] benzyl } -N nethyl net hanesulfonamd e (1-16) 10[ Chem 32] 00
M5 (EST) (ESI) m(z: 495(M+H)+. 1H NVR (DVSO-d6): 8 8.22 (0.5H, br s),
8.11 (0.5H, br s), 7.75-7.86 (2H, m, 7.09-7.42 (4H, m, 7.13 (2H, d,
3= 9.2 15 Hzyampl1&0 A(®y 5H, br s), 5.40 (0.5H, br s), 4.83-4.89 (2H,
m, 4.18 (2H, s), 3.86-4.16 (2H, m, 2.94 (3H, s), 2.63 (3H, s), 1.84
3H, t, J = 2-Iwig—l'|4)--[2—(4--But~2—ynylo;»:yl:)enzer‘lesuli:'onyl)—l—(form

)

vlhydroxyamino)ethyl]lbenzyl}-N-methylsulfonylmethanesu
lfonamide (I-19)

5 [Chem. 35]

QL .
1
|I|/ %ﬁ/ij/()\gf ~

(1-19)

MS (ESI} m/z: 559 (M+H)".
"H-NMR {DMSO-dg): 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
10 Hz), 7.31 (l1H, s), 7.14 (2H, d, J = 9.2 Hz), 5.41 (0.5H,
br s), 5.71 (0.58B, br s), 4.87 (2H, gq, 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).
(Exampie 20)
15 N-{2-(4-But-2-ynyloxybenzenesulfonyl)-1-[4-(2-di
methylaminoethyl)phenyllethyl}-N-hydroxyformamide
(I-20)

[Chem. 36]
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(Exanpl e 17)

N-{4-[2- (4-But-2-ynyl oxybenzenesul fonyl)-1-(form

20yl hydr oxyam n0) et hyl ] benzyl) - N- et hyl benzenesul fonam d e (1-17)

[ Chem 33] o (1-17) M5 (ESI) nlz: 557(M+H)+. 1H NWR (CDC13): 6 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 5 = 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 (3K J =2 N( Exanpl e 18)

N-14-[2-(4 Bu-yn I enzenesul fonyl)-1-(form

10yl hydr oxyam 1 0) SE h ]Henzyl) -4, N-di met hyl benzenesul fon am de (I-18)
N

HO™ T
0

(I-20)

MS (ESI) m/z: 445(M+H)".

'H-NMR (CDCls): 8 8.30 (0.5H, s), 8.14 (0.5H, s), 7.76-7.89

(2H, m), 7.00-7.24 (6H, m), 5.71 (0.5K, dd, J = 3.7, 11
5 Hz), 5.29-5.36 {0.5H, m), 4.69-4.76 (2H, m), 4.02-4.21 (1H,

m), 3.42-3.59 (lH, m), 2.43-2.54 (2H, m), 2.10-2.28 (2H,

m), 2.19 (eH, s), 1.87 (3H, t, T = 2.3 Hz).

(Example 21)
N-{2-(4-But-Z2-ynyloxybenzenesulfonyl)-1-[4-(2-mo

10 rpholin-4-ylethyl)phenyl]lethyl}-N-hydroxyformamide

(I-21)

[Chem. 37]

(I-21)

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

15 “H-NMR (CDCls): §8.44 (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, J = 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, J = 4.1, 4.6 Hz), 3.39-3.53 (1H, m),
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[ Chem 34] 0 (I-1s ) M8 (ESI) mfz: 571(MrH)+. 151 H NMR (CDCL3): 6
8.47 (0.6H, br s), 8.11 (0.4H, br s), 7.78-7.89 (2H, nm), 7.70(2H, d,
J=82H), 7.35 (2H, d, J = 8.2 Hz), 7.23-7.32 (4H, n), 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,

20s), 2.24501.28H7 S)2n 2.5, (BH 3}, 5% %H(,W? tq.852.3pHz)., g(Exanple
19) N-14-[ 2- (4- But - 2- ynyl oxybenzenesu fonyl) -1-(form
yl hydr oxya#gi no) et hyl ] benzy1) - N- et hyl sul f onyl net hanesu | f onam de
(I-19) 5[ Chem 35]
{Example 22)
N-(2-{4~[2-(4-But-2-ynyloxybenzenesulfonyl)~-1-(f
5 ormylhydroxyamino)ethyl]phenyllethyl)methanesulfonamid
e (I-22)

[Chem. 38]

o 8
O, 0%
C 0
IF 5
Ho M~y "
@]

(1-22)

MS (ESI) m/z: 495 (M+H)”.

10 "H-NMR (CDCl3): 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, 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
= 2.3 Hz).

15 (Example 23)

N-{2-{4-But-2-ynyloxybenzenesulfonyl)-1~{4-(3-di

methylaminopropyl)phenyl]ethyl}-N-hydroxyformamide
(I-23)

[Chem. 39]
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M5 (ESI) mz: 559(M+H)+. 11-1-NVR(DMSO-d6): 5 8.12 (0.5H, br s), 8.21
(0.5H, br s), 7.80 (21-1, br s), 7.35-7.44 (1H, m), 7.32 (21-1, d, J
=9.210 Hz), 7.31 (1H, s), 7.14 (2H, d, J = 9.2 Hz), 5.41 (0.5H, br
s), 5.71 (0.5H, 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 (31-1, t, J
= 2.3 Hz). (Exanple 20)

15N-{2-(4 -ynyl
mathylam'loe
M5 (ESI) ; H) +.
(0.5H, s), 7.76- HBYH (2

H.O

Qsul fonyl)-1-[4-(2-di

hyl Il - N- hydr oxyf or manmi de (1-20) [Chem 36]

H NVR (CDC13): 68.30 (0.5H, s), 8.14
m,7.00-7.24(6H m, 5. 71(0.51-i,dd, J=3.7, 11

t
1
H

Hz), 5.29-5.36 (0.5HO N), 4.69-4.76 (2H, n), 4.02-4.21(1H,
M), 3. 42-3. 59( 1H, ) , 2:248- 2. 54(2H, n) , 2. 10- 2. 28( 2H,
m,2.19(6H,s),1.87(3H, t, J=2. 3%&)

MS (ESI) m/z: 459 (M+H)".

'H-NMR (CDCl3): & 8.06-8.13 (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,
5 m), 4.68-4.76 (2H, m)}, 4.02-4.22 (1H, m), 3.40-3.58 (1H,
m), 2.51 (2H, dd, g =7.3, 7.8 Hz), 2.17 {(2H, dd, J = 7.3,
7.8 Hz), 2.08 {(3H, s), 2.06 (3H, s), 1.87 (3H, t, J=2.3
Hz), 1.52-1.66 (2H, m).
(Example 24)
10 N-{2-(4-But-2-ynyloxybenzenesulfonyl)-1-[4-(3-di
ethylamincpropyl)phenyl]ethyl}-N-hydroxyformamide
(I-24)

[Chem. 40]

z/ /\/©/\/\/\
HO" j/
(I-24)
15 MS (ESI) m/z: 487 (M+H)"
"H-NMR {(CDCl;): 6 8.29 (0.5H, s), 8.07 (0.5H4, m), 7.75-7.89
(2H, m), 7.04-7.24 (6H, m), 5.64 (0.5H, dd, J = 3.7, 11
Hz), 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

20 = 2.3 Hz), 1.61-1.72 (2H, m), 0.81-1.01 {(6H, m).
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(Exanpl e 21)

N-{2- (4-But - 2- ynyl oxybenzenesul fonyl)-1-[4-(2-nD

10r phol i n-4-yl et hyl ) phenyl ] et hyl | - N- hydr oxyf or mam de (1-21) [ Chem

37] M5 (ESI) mz: 487(MtrH)+. 151H NMR (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, J = 3. {Exdzpis ,2%)32-5.39 (0. 5H, m, 4.69-4.78 (2H, m,

3.96-4.23 (1H, m, 3.71 (4H, dd, J = 4.1, 4.6 Hz), 3.39-3.53 (1H, m,

2.69-2.77 (2H nA) 2-2.44F2: S6- 96§Tox§ﬁenieﬁésﬁﬁfoﬁyl¥ E—aéit?)mo

(Exampl e 22) N-(2-{4-[2-(4-But ynyl oxybenzenesul fonyl) - 1- (f
rpholin-4-ylpropyl)phenyl]ethyl}-N-hydroxyformamide

(I-25)
5 [Chem. 41]
0o N
(O
%o“j(”

(1-25)

MS (ESI) m/z: 501 (M+H)"
'H-NMR (CDC13): 8 8.37 (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, 0 = 3.7, 12
10 Hz), 5.295-5.38 (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}, 1.87 (3H, t, J=2.3 Hz), 1.65-1.76 (2H,
m) .
(Example 26)
15 N-{2-(4-But-2-ynyloxybenzenesulfonyl)-1-[4-(4-mo
rpholin-4-ylbutyl)phenyl]lethyl}-N-hydroxyformamide
(I-26)

[Chem. 42]
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50r nyl hydr oxyami no) et hyl ] phenyl | et hyl ) net hanesul fonam d e (1-22)
[Chem 38] WMs (ESI) mlz: 495(MtH)+. 101H NMR (CDC13): 88.39 (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, 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 (31-1,
t, J 2.3 Hz). 15(Exanple 23) N{ 2-

(4- But - 2- ynyl oxybenzenesul f onyl) r-’\lo [4- (3-di nethyl am nopropyl)
phenyl] ethyd } -N-hydroxyfor rmgg)(l-ZS) [Chem 39] M (ESI) nz:
459( MHH) +. [1 @ 8706°813(1H, n), 7. 74-7. 88(2H, ),
7.02-7.24( @H, ~ 57 (0.5H, M, 5.22-5.32(0. 5H,

MS (ESI) m/z: 515(M+H)".
'H-NMR (CDCl3): §8.41 (0.5H, s), 8.10 (0.5H, s), 7.77-7.89
(2H, m), 7.05-7.24 (6H, m), 5.57-5.66 (0.5H, m), 5.31-5.38
5 (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).
(Example 27)
10 N-{4-[1-{(Formylhydroxyamino)-2-{(4-pent-2-ynyloxy

benzenesulfonyl)ethyl]lbenzyl}lmethanesulfonamide (I-27)

[Chem. 43]
Q0
Ny
o NS~
L :
i s
HO'N\H’H
O
{1-27)

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

15 'H-NMR (CDC1l3): 8§ 8.29 (0.6H, s), 8.00 (0.4H, s), 7.75-7.88
(2H, m), 7.23-7.35 (4H, m), 7.05-7.16 (2E, m), 5.66 (0.6H,
dd, 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), 2.24 {2H, tq, J=1.8, 7.3 Hz), 1.14 (3H,
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5n), 4. 68-4. 76(2H, m), 4. 02- 4. 22(1H, n), 3. 40- 3. 58(1H, n), 2. 51(2H,dd, J =

7.3,7.8Hz),2.17(2H,dd,J = 7.3,
7.8Hz),2.08(31-1,s),2.06(3H,s),1.87(3H,t,J =2.3 Hz),1.52-1.66(2H, m.
(Exanmpl e 24) 10N-{2-(4-But-2-ynyl oxybenzenesul fony1l)-1-[4-(3-di

et hyl am nopr opyl ) phenyl ] et hyl | - N- hydr oxyf or mam de (1-24) [Chem 40]
15M5 (ESE) iz A87(Meh)+. 1 H NWR (CDCL3): 68.29 (0.5H, s), 8.07
(0.5H, m, 7.75-7.89 (2H, m, 7.04-7.24 (6H m), 5.64 (0.5H dd, J

3.7, 11

10

15

20

(Example 28)
N-{4-[1-{Formylhydroxyamino)~2—~(4d-oct-2-ynyloxyb

enzenesulfonyl)ethyl]benzyl}methanesulfonamide (I-28)

[Chem. 44)]
QL
Q. e
H
| g
Ho' N
O
(1I-28)

MS (ESI) m/z: 537(M+H)".
'H-NMR (CDC1l3): 8 8.35 (0.6H, s), 8.03 (0.4H, s), 7.76-7.88
(2H, 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, m), 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).
(Test Example 3) ADAM17 Inhibition Experiment

The N-hydroxyformamide derivatives obtained in
Examples 1 to 7 were examined to detemine whether they had
an ADAM17 inhibitory action or not.

Specifically, first, since the nucleotide sequence
coding for ADAM17 had been reported by Moss et al. (see
Mess et al., Nature, 1997, vol. 385, pp. 733-736), the cDNA

of ADAM-17 was obtained from a human monocytic cell line,
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Hz), 5.28-5.37 (0.5H, n), 4.69-4.77 (2H, m, 4.00-4.23 (1H,

m, 3.41-3.55 (1H, nm, 2.33-2.60 (61-1, m, 1.87 (3H, t, J 20= 2.3
Hz), 1.61-1.72 (2H, n), 0.91-1.01 (6H, n). (Exanple 25)

N- ( 2- (4- But - 2-ynyl oxybenzenesul fonyl) - 1-[ 4- (3- nD

rphol i n-4-yl propyl ) phenyl ] et hyl ) - N- hydr oxyf or mam de (1-25) 5[ Chem

41] M5 £EBL) mcéll@l( '\ﬂhk')Jf %tén&'&(%d( C%)thoé 8 3%h(e0 %Nz@) 1w§s 08
(0.5H, s), 7.76- m, 24 (6H, m, d,

?1L E]-')Z 1fc 8?@ or ét %g t?@ g(no%§§r Se?)@s’(llciﬁ_‘rl‘l @%04: o;r7 5 (2 Zﬁn %‘? ’(tzk?_ll g ?rr)edt: t.2t§r

2.24-2. 4‘95% {%g%’fejct&%%( arﬂm%l%alﬁz):el%t 6%91?}@&@&%%15, aﬁ%

(Exanpl e yny oxybenzenesul f ony
rphol i n- ﬁnxhwwgyhsggskh%ts%ﬂa%hxgrt%yﬁe% mam de (1-26) [G"em 42]

5 Next, the activity of ADAM17 was measured, as follows
in the presence or absence of the test substances, in which
obtained ADAM17 was used as an enzyme, and a flucrescent
synthetic substrate Nma (N-methyl
anthranilate)-Leu-Ala-Gln-Ala-Val-Arg-Ser-Ser-Lys-Dnp

10 (dinitrophenyl)~D-Arg-NH,; containing an ADAMl17-cleavage
sequence of membrane-bound TNF was used as a substrate.

Specifically, 90 uL of 14 units of an enzyme solution
(1 unit is defined as an amount of enzyme degrading 1 pmol
of the substrate in 1 minute at 25°C) prepared with Assay

15 Buffer A (50 mmol/L Tris-HCl buffer (pH 7.5) containing
200 mmol/L sodium chleoride, 5 mmol/L calcium chloride, 10
pmel/L zinc sulfate, and 2 mg/mL bovine serum albumin) was
mixed with 90 pL of the fluorescent synthetic substrate
adjusted to be 20 pumol/L with Assay Buffer B (50 mmol/L

20 Tris-HC1l buffer (pH 7.5) containing 200 mmol/L sodium
chloride, 5 mmol/L calcium chloride, 10 pmol/L =zinc
sulfate, and 0.05% PLURONIC F-68), andallowed for reaction
at 37°C for 1.5 hours. Thereafter, the enzyme activity
was determined by measurement using a fluorometer

25 {(Fluorcskan Ascent) under conditicns of an excitation

wavelength of 355 nm and a measurement wavelength of 460
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M5 (ESI) mlz: 515(MtH)1-. 1H NWMR (CDC13): 88.41 (0.5H, s), 8.10
(0.5H, s), 7.77-7.89 (2H, m, 7.05-7.24 (6H m, 5.57-5.66 (0.5H, m,
5.31-5.38 5 (0.5H, mM,4.69-4.77(2H, m,3.97-4.23(1H, m, 3.67 (4H,
dd, J =4.1,4.6Hz), 3.40-3.53(1H,m,2.52-2.63 (2H, m,
2.24-2.46(6H M,

nm. Then, an inhibition rate was obtained based on the

enzyme activities in the presence and absence of the test
compounds, and the 50% inhibitory concentration (ICsp) was

calculated. Table 1 show the obtained result.

5 [Table 1]
Compound IC50 (nmol/L)
I-1 5.2
I-2 7.2
I-3 8.2
I-4 5.8
I-5 7.2
I-6 18
I-7 b5

As apparent from the result shown in Table 1, any
of the compounds I-1 to I-7 (N-hydroxyformamide
derivatives) according to the present invention was

10 confirmed to inhibit the ADAMl7-enzyme activity at low
concentraticns.
(Test Example 4) Various Evaluation experiments
Next, compounds I-1 (hereinafter also referred to
as "S5-45282") and I-4 (hereinafter also referred to as
15 "S5-45457") having a strong inhibitory effect on ADAM17
among the N-hydroxyformamide derivatives obtained in
Examples 1 to 7 were examined for the specificity as an
inhibitor and the TACE~-inhibitory activity in cells by the

following methods. For comparison, a non-selective
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1.87(3H,t,J = 2.3 Hz),1.39-1.63 (4H, m. (Exanple 27)

10N- 14-[ 1- (For nyl hydr oxyam no) - 2- ( 4- pent - 2- ynyl oxy

benzenesul fonyl ) et hyl ] benzyl ) nmet hanesul f onam de (1-27) [ Chem 43]
N8 H M (ESI) mlz: 495(M+H)+. 15'H NWR (CDC13): 68.29 (0.6H, s),
8.00 (0.4H, s), 7.75-7.88 (2H, m, 7.23-7.35 (4H, m, 7.05-7.16 (2H,

m, 5. 66m@@a@'io Q@télna%e7 12nB) it o 31G1566331(0 gﬂ‘MDﬂtal‘ﬂu_Uc}fleﬁo
(2H, m, br s), 3.95-4.18 (1H, , .

(3;4 br fs‘}od%c%ﬂ z(%hbetr%allzﬂé- 8ywak: %1"&2&,e%a%a(t%‘éi. t, J =7.3

<Enzyme Inhibition Experiment>

Enzymes used in this test are as follow:

35 Matrix metalloproteinase 1 (MMP-1) (manufactured by
Calbiochem, product number: 444208)

Matrix metalloproteinase 2 (MMP-2) (manufactured by
Calbkiochem, product number: 444213)

Matrix metalloproteinase 3 {MMP-3) (manufactured by

10 Calbiochem, product number: 444217)

Matrix metalloproteinase 8 (MMP-8) (manufactured by
Calbiochem, product number: 444229)

Matrix metalloproteinase 9 (MMP-9) (manufactured by
Calbiochem, product number: 444231)

15 Matrix metalloproteinase 13 (MMP-13) {manufactured
by Chemicon, product number: CC068)

Matrix metalloproteinase 14 (MMP-14) (manufactured
by Calbiochem, product number: 475935)

Matrix metalloproteinase 17 (MMP-17) (manufactured

20 by Calbiochem, product number:'475940)

A disintegrin and metalloproteinase 10 (ADAM1C)
(manufactured by Funakoshi Co., Ltd., product code:
836-AD-020) and

Adisintegrinandmetalloproteinase 17 (ADAM17, TACE)

25 {used was one prepared at Kaken Pharmaceutical Co., Ltd.

by employing the genetic recombination in the same way as
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N-{4-[ 1- (For nyl hydr oxyam no) - 2- (4-oct - 2- ynyl oxyb

enzenesul fonyl ) et hyl ] benzyl | met hanesul f onam de (1-28) 5[ Chem 44] M5
(ESI) mz: 537(M+H)+. 1H NMR (CDC13):8.35 (0.6H, s), 8.03 (0.4H, s),
7.76-7.88 (2H, nm), 7.27-7.36 (4H, n), 7.06-7.17 (21-1, m, 5.66
(0.6H, 10 dd, J = 3.7, 12 Hz), 5.34-5.42 (0.4H, n), 4.72-4.82 (2H
M, 4.23i4. 83s(2kkafpl 3394 fickie CHdt MEhS.388. &l illhe 59 Ex2dl e
(1.2H s), 2.89 (1.8H, s), 2.22 (2H, tt, J= 2.3, 7.3 Hz), 1.45-1.55

(2H, m, 3} 23uhi38 {4HieMinclt &6 (34, atoudt= of EiZyme 1k fesla iExanpl e
3) ADAML7 1 nhibi'ti on Experi ment The N-hydroxyf or mam de

derivatiygs1obi@i hedstraanpl es dih@te WeF e2gxanined to detem ne
whet her they had an ADAML7 inhibitory action or not. Specifically,

first, since the nueleotide sequancer29 eadio; § ok ARAMIZ, had heens
reported by Moss et al. (see Moss et al., Nature, 1997, vol. 385, pp.
733-736) fot he  cONA of ADAM 17 was obtai ned from a human monocytic
cell line, THP-1 cells, by a standard net hod. The cDNA was

i ncorporated inj9,3n expression vector. Then, this vectorg %trate
transfected into manmalian cells or insect cells, and ADARNL

expr essedpapd %@%@ggg%ws (B _agtd. %eﬂi,s,?@ﬁs}\(g]j7 N W%ﬁﬁ@ﬁn

as follows in absence o est subst ances,

whi ch obf 9sug‘stsfia meﬂgf WV ENZY e and 3sh Ur%,esgﬁ‘lrltssmn

synt hetic

anthran|Igggheg&Hj@lQEGM%DAhﬁﬁvaI-Arg-Ser-Ser-Lys-an

10 TACE substrate (the same as one used in Test Example
3): excitation wavelength at 355 nm, emission wavelength
at 460 nm

3168 substrate

(MOCAc-Arg-Pro-Lys~Pro-Val-Glu-Nva-Trp-Arg-Lys {Dnp) -
15 2, manufactured by Peptide Institute, Inc.): excitation
wavelength at 320 nm, emission wavelength at 405 nm, and
3163 substrate
(MOCAc-Pro-Leu-Gly~Leu-A;pr (Dnp)-Ala-Arg-NH,,
manufactured by Peptide Institute, Inc.): excitation
20 wavelength at 320 nm, emission wavelength at 405 nm.
The enzyme reaction was carried out using the enzymes
and substrates. Specifically, if necessary, the enzyme
was activated in advance with APMA (final concentration
1 mmol/L, p-aminophenylmercuric acetate, manufactured by
25 Sigma—Aldrich Co., A9563) according to information from

the manufacturer. Then, 1in a 96-well plate for
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10 (dinitrophenyl)-D Arg-NH2 contai ning an ADAML7-cl eavage sequence
of menbrane-bound TNF was used as a substrate. Speci fically,
90 pL of 14 units of an enzyne solution (1 unit is defined as an
anount of enzyne degrading 1 pnol of the substrate in 1 mnute at
25C) prepared with Assay 15 Buffer A (50 mmol /L Tris-HCL buffer (pH

7.5) contaupirg 2O0cameldds sedinemchl @0 de, &f maal /dn £@héi W¥lution
chloride, 10 pnol/L zinc sulfate, and 2 ng/nL bovi ne serum al bum n)

was m xegrwpli 20 pitBf Atke f Inior essent (syntheti oL spbstrata adi wst gd
to be 20 pnol/L with Assay Buffer B (50 mmol /L 20 Tris-HCL buffer

(pH 7.5) (gpantaisyi %I&Q@iﬁl‘ﬁ}glbo@oﬁh‘ém&ms%&ﬁ@m ShMERli/de €& GirdM /1,
chloride, 10 pnol/L zinc sulfate, and 0.05% PLURONI C F-68), and

al | owed £91 chRACERIB rBldS7 €0l 1¥ho /D NONESu TTHEE 8aTdRS p PR Ene
activity was determi ned by measurenent using a fluorometer

355 nm andl o e ae et vV ea e of R T i Phes R
L eSS 2 RS On e At o s e o smiesy e
oo a5 E ot til s TePe 43 AN LD AL PEYS 682! enillarag, 13
mmol/L calcium chloride, 10 pmol/L zinc sulfate, and 0.05%
PLURCONIC F-68), and incubated for reaction at 25°C or 37°C
10 for several hours. Moreover, the fluorescence intensities
before and after the reaction were measured using a
fluorometer to determine the enzyme activity. An
inhibitionrate was obtainedbasedon the enzyme activities
in the presence and absence of the test substances, and

15 the 50% inhibitory concentration (ICsy) was calculated.

Table 2 shows the reaction conditions for each enzyme.
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| ow
(Test Exanple 4) Various Eval uation experinents

[Table 2]

i nvention

As apparent from

any of the conpounds [-1 to 1-7
confirmed to inhibit the ADAML7-enzyne activity at

(N- hydr oxyf ormam de derivatives) according to the present

7.2 1-3 8.2 1-45.8 1-57.21-6 18 1-7 55

the result shown in Table 1,

was 10

concentrati ons.

SINCY §'T ‘D.1E FIRIISqNS TOWL SITUN I £ T
SINOY § ‘DL57 FEIISMS VL e rr1e QTHEAY
SINOY § ‘D097 SleIISqNS £91E bu g'g LT-di
SINOY § 'Dolf SRRIISqUS TEETRE b gy FT-drH
SINOY | ‘DL SIeIYSANS TZZREF bu gy CT-di
SINOY § 'OoLE SYRIISUNS TEEREE b 11 6-dRH
£I0CY § 'DoLf BIRIFSS CY1E bu g7 B-dra
SINOY F 'DoLE SYRITSENS g9TE bu g1 £-dFH
SINCY § ‘DyLE BIRIISNS £91E b gg ¢-di
STNOH G ‘D, LE STRIISQNS TZZHT fu g1 T-d1

(17700t o1 noT3o0Rax
woTg0PeY UOTFRITUSQUOS TRUTT) 1od suhzis
I0 JUNOUH

gyelysaug
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Next, compounds I-1 (hereinafter also referred to as "S-45282") and
1-4 (hereinafter also referred to as 15 "S- 45457") having a strong
inhibitory effect on ADAML7 anong t he N hydroxyformam de derivatives
obtained in Exanples 1 to 7 were exanmined for the specificity as an
i nhi bitor and the TACE-inhibitory activity in cells by the follow ng

met hods. For ceogpanisQy BabenIseliectiiven mRLAJ40pEQLSI nase inhibitor
Gv6001 ( EMY Cal bi ochem product nunber 364205) was al so eval uat ed.

<Enzyme | nhi bitjjen1ExpenismeAtnENa¥ES Ht%%%dﬁi@'lseﬁﬁéﬁuér—%e%slved
follow. 5Matrix metall oproteinase 1 (MW-1) (‘manufactured

Cal bi ochggy 1R, 0QUGic TWHDLT 5 44488y : TIB2 o%‘t%b%e”%h% eQﬂié’& e page 2
(MWP-2) (manufactured by Calbiochem™ product nunber: 13)

Mat i x ngt gkl @@@@éﬁ@?%n@tz{d\”‘ﬁs@ { grpuf %QSQM 19%' b %ﬂz‘?én

product nunber: 444217 trix méta prot el nase 8

f | b 5 gt 4
ﬁg?gr|gg%gpgp%2§§g§L %ﬁgpggj(naanacfgﬁgg 9%5?%?%% 3%$uﬁfb§h' '
nunber: 444231), 1@%&{ i g%ﬂet@ééﬁgggotc%m@éﬁtﬁ&w §3) dBrptactiyg gd

by Chem con, product nu
cultured at 37°C in 5% CO, for 40 to 48 hours, so that the

THP-1 cells differentiated into macrophage-like cells.
After the differentiation, the medium was discarded, and
10 the cells were washed with THP-1 washing buffer (RPMI 1640,
20 mM HEPES-NaOH (pH 7.4)). After thewashingof thecells,
a THP-1 assay buffer (RPMI 1640, 20 mmol/L HEPES-NaOH (pH
7.4y, 0.01 w/v% PF-68, 10 v/v% FBS) was added thereto at
100 pL/well. Then, a THP-1 assay buffer containing the
15 test substance (I-1 or I-4) was further added at 50 pL/
well and mixed by tapping. After incubation in a COQ;
incubator for 30 fo 45 minutes, a THP-1 assay buffer
containing LPS was added at 50 pL/well (the final
concentration of LPS was 1 pg/mL). Further, the plate was
20 tapped for mixing, followed by incubation in the CO;
incubator for 6 hours. After the incubation was finished,
human TNF-o concentration in the culture supernatant was
measured with a commercially available kit (Human TNF-uo
CytoSet (manufactured by BIOSOURCE} or Human TNF-o
25 Ready-Set-Go! {(manufactured by eBioscience, Inc.)).

Table 3 show the result obtained by these experimental
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Matri x netal |l oprotei nase 14 (MW-14) (manufactured by Cal bi ochem
product nunber: 475935) Matri x netal |l oproteinase 17
(MWP-17) (manufactured 20by Cal bi ochem product nunber: 475940)

A disintegrin and netal |l oprotei nase 10 (ADAMLO) (manufactured by
Funakoshi Co., Ltd., product code: 936-AD- 020) and A

di si nt egfkk nangs met al | oprot ei nase 17 (ADAML7, TACE) 25(used was one
prepared at Kaken Pharnmaceutical Co., Ltd. by enploying the genetic
reconbi nat i @aphik the same way as in Test Exanple 3. Note that, the
same as in Test Exanple 3, 1 unit is defined as an anmount of enzyne
degrading 1 pm gfrsubstrate in 1 mnute at 25C) In
addi tion, subsfglatles used in this test are as 5foll ows:

444221subst r at (NP-|Pr o- Cha- G y- Cys(Me) - Hi s- Al a- Lys(Nma) - NH2, cust om
synt hesis): ex(3|t,ag Hn wavel ength at 355 nm em ssion mavelength at
460 nm 10TACE kilbst'fate (the same as one used in Test Exanple

TNF BrddubtionT

ADAM10
410
40

MMP-17
3.0
2800
34040

MMP-14
1
1000
1400

MéR-13
0.26
550
700

IC50 (hmol/L)

MMP-9
2

11000

11000

~8
0.06
9

[s14]
950

MMP-3
3z
8300
§500

2
150
2990

MMP-2

MMP-1
4
> 100000
> 100000

ADAME7
310
5.2
5.8

Compound
G 6001

I-1 (s8-45282)
I-4 (5-45457)
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3): excitation wavel ength at 355 nm em ssion wavel ength at 460 nm
3168substrate (MOCAc-Arg-Pro-Lys-Pro-Val -d u-Nva-Trp- Arg- Lys(Dnp) - NH
152, manufactured by Peptide Institute, Inc.): excitation wavel ength
at 320 nm em ssion wavel ength at 405 nm and 3163substrate
(MOCAC- Pro- Leu- d y- Leu- A2pr (Dnp) - Al a- Ar g- NH2F manuf act ured by Pepti de
Institute, Inc.): excitation 20wavel ength at 320 nm em ssion

wavel ength at 405 nm The enzyne reaction was carried oUt

using the enzyggsagggr%%tf]_a(gﬁsthgpg%\isfuilctalg_}y@wjlfiﬂe%%q%r ¥y, Whee

: . ! h
enzynme was activated in advance wth APMA (final concentration 1

mol / L, aninop rqcHa te. d
25Si gm-%d;{:}%ﬁ %%a%bgg%%)ta%co%ﬁ{é?ng #ﬁ%%%ﬁ?oﬁwr%%et fesent

e
S AT, 4878 R LT o LT
TS, B a)-€Spt 1D 00, B, oy e

5 ' . . W, 0 of . b t. dj ust

5o “S6" APRNTIR, ) RSN SR80 L 8, Do subsLERL .l wat e e
t ai ni 200 | / L sodi hl oride,, . I | ci lorid 10

cont 1 " Rep 200U 360 ShLoLLds, el b ol LU ol g
ti t 25C 37C 10 f I . M 4t

fFuor eochhe T meis P ag HarBPa Sane S §i 2BHEN oh b Wi ed

using a fluoroneter to determne the enz _ ctivitg. An i.nhi bit'itgﬂ

rate was SB&n8d BUSEd i t AR mﬁﬁm%%g@. ?Pé?slfln PRE8presEhde dhd

ati)gence gﬁAhqg.tesﬁDﬁlﬂ?%tainscegr’l %rr]ldzyme that can cleave the same

substrate as ADAM17 (see Caescu et al., Biochemical J.,
2009, vol. 424, pp. 72 to 88). It is suggested that the
inhibitionis useful for storing theplatelet function (see
Bender et al., "Differentially regulated GPVI ectodomain
15 shedding by multiple platelet-expressed proteinases.,”
Blood, July 19, 2010, online publication). Fromthe above,
the compounds I-1 and I-4 according to the present invention
are ADAM17-specific inhibitors, suggesting that the other
compounds having the same basic structure (for example,
20 I-2, I-3, I-5, I-6) according to the present invention be
also ADAM17-specific inhibitors. Meanwhile, GM60OO1
having a hydroxamic acid structure non-specifically and
strongly inhibited metalloproteinases as has been known
conventionally, but the inhibitory activity on ADAM17 was
25 weak.

(Test Example 5) Verification of Function-Maintaining
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15t he 50% i nhi bitory concentration (1C50) was cal cul ated. Table 2
shows the reaction conditions for each enzyne. [Table 2] <Cel | ul ar
TACE | nhi bition Experinent> THP-1 cells (human acute nonocytic
| eukem a-derived cells, ATCC catal og nunber: TIB202) were suspended
in 10 v/v% FBS-contai ning RPM 1640, dispensed in a volune of 5 200

pL/wel | £E£x 1A5.¢e5k8) olinkAgas %m@lzl ofUts We plptes videatgd e‘MettJ:‘s
PMA (final concentration 50 nnol/L) and cultured at 37C in 5% CQ2

40 to 48 hOUfSUnéQrt batndhei JHE- 1 peeld Scdifigrentialefd i BHOin Fig.
macrophage-like cells. After the differentiation, the nmediumwas

et iR T e
640, 120 P

%:ﬁ o%%ﬂwfé%%éé%@?”l%%éﬁiﬁﬂgﬁ é%&lésdde Ot o S 05 sRes

T =)

5] el LB Y e

rer cihe Pt T e Al St w“ﬁ%ﬁzef%nﬁnt;ﬂheﬁsayto

7 SPC%NXT?' el 557 it e %@E?ﬁé@? S red R s A% il

After the |n&821t|0n was finished, human TNF-a concentration in the

cul ture Stpe l%sc%éisl&]e%n%th a commercially available kit
SSReady- SHLS! TranbF ABELPBG By CHE0M e The 55 b e % ek
t?g res%ﬁ g@é IQ grgythge%ﬁow %@Jﬁggéw analy51s {on "dZ22" shown
in Fig. 6), or
8 days: culturing for 8 days while GM6001 (50 pM), S-45282
{5 uM or 50 pM), or DMSO was added after ES cell-derived
hematopoietic progenitor cells were reseeded (after "dl5"
15 shown in Fig. 6}.
After collection as described above, the number of
CD41(+)CD42b(+), thenumber of CD41(+)CD42b(-), anda total
number of platelets were counted by flow cytometry. Figs.
7 to 10 show the obtained results. Note that since CD41l
20 (integrin oIIb) is a surface marker for platelets, CD41(+)
indicates platelets. Moreover, CDh42b (GPIba) (+)
indicates that platelets have GPIbo on the surface, while
CD42b (GPIba) {(-) indicates that platelets of which GPIbua

was shed by ADAM17. 1In addition, in the graphs, "GM" shows

25 the result of adding 50 pM GM6001 (solvent: DMSO), and
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As apparent fromthe result shown in Table 3, both of the conpounds
-1 and 1-4 according to the present invention were confirnmed to have
a high specificity to 5 ADAML7 in conparison with netall oproteinases
ot her than ADAML7. Their inhibitory activity was confirmed on TACE
expressed on the macrophage-like cells, also. Mreover, the two

conpounds, §upRregHeq SPAMLL e A3 B! adékh@%'_gﬁstz%‘%o‘i‘%%ﬁ%r?{ : DMSO)

suppressi on was sonmewhat | ow in conparison with ADAML7. ADAMLO i s

an enzyng:that.,cah,clea &, same substrate as ADAML7 (see Caescu et
al., Bi ocﬁem’ cal J., %0\013,8 vgcf. 424, pp. 79 to 88). It is suggested

a8, N AL 280k el phohOr 8! U D0y LR SRLAEL AL EuBELT On L

Bender et al. erentialTy regu ectodomai n

by multiple plate 'c%&{fg;&g{nﬁzce}?%\? re‘?%&% NaSHe00 1513% _si‘lg'nzéa 2 A

onl i ne publi cation) above, 't he conpounds

acgor di pgDh@%QP%{%le%fnér id‘ﬁ/ﬁ%i %nseac%c?ir@%)ANIl}-uslgceﬁ:éy C .itnhi bi torlsSO

suggesting conpoun avi ng t he same basic Structur®

f le, 201-2, 1-3,,155, 1-6 di .
nvent 1 ohEBE2 b AN SFR8P s F R8P nAor 1o BC=Uedrion $8. Enbadt h=s

havi hyd . id.st t , - ificall I

rovt 10, RSN o dosiictane, nep shecidi cal by eyl

the inhibit ti Vi ADAML 7 5 K. (Test Ex le. 5 .

ne, LTI o Sl o AOMAL e Zovetl QIS EXTE € 5l
ES Cel|-Derived Platelet Und dit] Pr ot |1

o 55, CHLaBer oS BLA ) U gt o900 Ll ens (Brotecel, Sl

hepat opoi eti ¢ progenjtor. cells obtained as described 5 abo

Shboi 11 CHPPFOX AL RpoyE. WETECr N BBASE BHaGMBALy P PoRbs § 15282

i nduci ng hemat opoi etic progenitor cells to nmegakaryocytes/platelets,
cul turi ne Wes2e8Rduddd untfers t Hee Bl Révicng Idbridit itnday adda tdgrs:
culturing while Gw001, S-45282, or. DVBO was added 10 2 days before
the floWie§PEret PyosasSSi £ oht " d2batehews i hhriry. 56) PMorS—45282,

revealing that 50 pM GM6001 had cytotoxicity.
(Test Example 6) Verification of Function-Maintaining
15 Effects of 5-45457 and S-45282 on ES Cell-Derived Platelets
Under the conditions {(Protocol 1) illustratedin Fig.
6, platelets were induced from ES cell-derived
hematopoietic progenitor cells obtained as described
above. Specifically, afterEScell-derivedhematopoletic
20 progenitor cells were reseeded (after "dl5" shown in Fig.
6), one of either GM60C1 (50 pM), S-45457 (5 pM or 50 pM),
S—-45282 (5 pM), or DMSO was added, fecllowed by culturing
for8days. Aftercollectionasdescribedabove, thenumber
of CD41(+)CD42b(+), the number of CD41(+)CD42b{-), and a
25 total number of platelets were counted by flow cytometry.

Figs. 11 and 12 show the obtained results. Note that, in
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8 days: culturing for 8 days while Gw001 (50 pM, S-45282 (5 pM or
50 pM, or DWVSO was added after ES cell-derived hematopoietic
progenitor cells were reseeded (after "d15" 15shown in Fig. 6). After
col l ection as descri bed above, the nunber of CD41 (+) CD42b (+) , the
nunber of CD41 (+) CD42b (-) , and a total nunber of platelets were

counted Py ef low Gyt omBlyrsys. s gghozrls}w@ §@9W1ttp%§b$@amﬁg ][sgfdjéw?

Note that since CD41 20(integrin allb) is a surface marker

pl at el et GRAL(#+) Hpdicat e , CD42b (GPlba) (+)
Undi cat e3> Rat pﬁ'%atgifagtbg £ OaghPbeite ey e, while CD4Zb

(GPIba) (-) indigalgs thale ptatgl ehs ob MYich GBLha waspshed by /
) ?E Gﬁb s%oms 25t t gﬁ

In addition, In e graphs, he resu adding pM
&vboo1l (?9' vent. ) . Ak 43282 3!‘°“§—E€%5r7‘35%£i§f %%'i'l%[ts
apparen

5- 45282 (sbl vent: O at each concentration.

of *av600t B SRR PR T D ek AT BPYLEE KN b

Further,SL 5§%%.also reveal ed that S-45282 even at a concentration of
5 pMhas"an“inhibitory effect equivalent to 50 pM Gv6001. In

ddi tion, t f t Its.sh in Figs. .8 d. 10, th
Runber of DTEPEl ot SR OBPAEned! has TS0 BAEPOathr ePyt HES BARE Witk 50

M GVb0O d M S-45282 ded f 2 d . ile,_jinth
Bty adHPPRoRETB00L Br BaaaT TUNer t pratSal FRaR 8 LpRrasADRet
revealin thaéﬁi%hpM GWb001 had cytotoxicity. (Test Exanple 6)
Vérifica?%aﬁe ncti on- Mai ntai ni ng 15Effects of S-45457 andS- 45282

onES Cell -Derived Platelets, ., . Under the conditjons. (Protocol 1)
i Wustrated i nU’ngﬁ?—’ @}emoat%%%enwﬂfvﬁaaéé& -8k £%: Gl PFa&AARE
hemat opoi eti ¢ progenitor cells obtained as described above. )

Speci fi c4FF§, FFIECES cdMoWerfved SRdnat opoPéti dFS cell-derived

hematopoietic progenitor cells obtained as described
above. Specifically, after ES cell-or iPS cell-derived
hematopoiletic progenitor cells were reseeded (after "di5"
15 shown in Fig. 6), GM60C1l (50 pM), S-45457 (1.5 to 50 puM),
or DMSO was added, followed by culturing for 8 days. After
collection as described above, the number of
CD41 (+)CP42b (+), thenumber of CD41 (+)CD42b (-), anda total
number of platelets were counted by flow cytometry. Fig.
20 13 to 16 show the result obtained by conducting the above
procedure 4 times. Note that the statistical analysis of
rates of CD42b{+) to the total number of platelets was
performed by ANOVA on angular-transformed values, followed
by multiple comparisons of Dunnett's test on a group
25 difference between the DMSO group and the test substance

groups.
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20 progenitor cells were reseeded (after "d15" shown in Fig. 6), one
of either Gw001 (50 pM, S-45457 (5 pMor 50 pM, S 45282 (5 pM, or
DVB0 was added, followed by culturing for 8 days. After collection as
descri bed above , the nunber of CD41(+)CD42b(+), the nunber of
CD41(+)CD42b(-), and a 25total number of platelets were counted by

flow cytonet ryAthggarleJn@nﬂréﬁ shewrihe, 1004 ai wednr %ulyt% Notge ihat,
in the graphs, "45457" shows the result of adding S 454 (sol vent:

DVBO)  at 1%aC|i‘tCQQ%eEb’h%t1'ﬁﬁbd that iAStREPSLERL i MG, resHbESch
shown in Figs. 11 and 12, it was confirned that 5-45457 al so |nh|b|ts

5ADAML7- ggdi-atad; qaguggcsﬁqqdl b $1851 apl ¥pto d W}eaggs%e%%?@mg

(Test Exanple 7) Veri ation Concentration Dependen

Functi ong Vi @l:’é'ﬂgsg%"lﬁclzl@ 5crf‘e5§ Oc!“ldzfllétfeéﬁ 3@%%‘9:?&3”1%457

COﬂdItIOﬂS I ustrate ets wer e Il’l

cekl s- 'cP§ %t%%‘taé{gaqﬁ?gﬁ‘fcg%%eez%foi%rOrgl’?fbﬁgéa&ﬁ{q:ﬁ -QatAl ned,as

descrlbe Cabove. pecl ter gelt C "derlved

!‘ﬁ”ﬁ?;p‘)%%%%v%’abe?@%%b% o6 3 05e.t SASMIRLLR1 Ly IS 01 show
deser be §ove b%%ég'nh%gﬁ% %ild%‘y% e’é}éeﬁ”zcl?' ro R R R Ber L5P b
low cyt Bigtfy %F)Fgw 81?35%’%"’% wete TSt Soht ey Gyt the”

conduc;in the Cg edure %jtlnEE te that the, statlstlcaH%
anaIyS|s FPPYE bF?FQQ)%%% 8t AP EnEFseiS vt IEFS

o5h! ?;rgdcﬁm%g%gﬁ@%uh%;gzef@“ P el vesy foLbved .
bet ween égflgngx%noggeggq t he test substance

(Test Example 8) Verification of Concentration
Dependency of Function-Maintaining Effect of S-45457 on

Human Peripheral Blood-Derived Platelets
15 It was verified whether the compounds according to
the present invention demonstrated function-maintaining
effect of on peripheral blood-derived platelets obtained
by collecting blood in the same way as platelets obtained
using the culture system as described above.
20 Specifically, accordingto<Protocol 2>illustratedinfig.
6, first, ACD was added to human peripheral blood obtained
by collecting blood at a ratio of 1: 10, and centrifuged
at 900 rpm for 10 minutes without a break. The supernatant
obtained by the centrifugation was further centrifuged at
25 1500 rpm for 10 minutes without a break, and then the

supernatant was removed. The precipitate thus obtained
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groups. As apparent fromthe results shown in Figs. 14 and
16, it was confirmed that in the culture systemusing the ES cells
(Fig. 14) and also in the culture systemusing the iPS cells (Fig.
16), theadditionoftheconpoundS-45457 5according to the present

i nvention inhibit ADAML7-nedi ated GPl ba shedding in a manner

dependeny;58n it &dded GoNGentabhen e 4 hﬁﬁff%% apR eabntHAM {4ig
results shown in Figs. 13 and 15, it was also confirned that the

conpoundc $1434%) aCqu‘YeQ'r'i‘@mB@rt Be preseied HVENLLiRD Qé%PéQi%ﬂdWVwas
toxicity to ES ceII s, IPScells, and differentiated cells fromthese.

Test Ex Ver.isf t C
|(:UﬂCtl onégl\/g}lﬁteg? nlgﬁlg(g:1 %%%eéclgg%?fl%?%gh 7 oﬁglfﬁ%%%gﬁﬁeraﬁogdju“ed

Bl ood- Det LVedoRlalel £l s 151 L yap yeibhl 68 wheldefed 07, 60MAILRGS the

according to the present Invention ermnst unct | on I nt'ai ni ng

ef ect of,Q Ihes gl bkoad-deni ved nlatel ets phtained By, one
¥R 18 ikl QR I

l ectin I'n the sane y as plat Bt ai ne ‘usi ng the

cul ture ?ﬁ%fﬂ@% d%%cgglbéﬂe@%‘i"el 52C% S%%C'pkl"c%a' '53@’57"‘003555%%1:3

<Pr ot oco ustrat % st was addet
S Do o 16O Peond B cgtlpol 1T
Supet et A0L S NEA Y DB EBILE PERLARY LB IMLLDPE €51 e,
Vas rennyggubEQ%xPrECIPItgggcth%ﬁnpbtfﬁnegours, the numbers of
10 CD41 (+)CD42b (+) and CD41(+)CD42b(-) were counted by flow
cytometry. Incidentally, it is known that addition of CCCP
enhances GPIba shedding on the surface of platelets (see
Bergmeier et al, Blood, 2003, vol. 102, pp. 4229 to 4235).
Fig. 17 shows the obtained result. The statistical
15 processing was the same as that in Test Example 7.

As apparent from the result shown in Fig. 17, it was
confirmed that similarly to GM6001, the compound according
to the present invention have a function-maintaining
effect, in particular the functicon-maintaining effect at

20 37°C, on human peripheral blood-derived platelets.
(Test Example 8) Verification of Function-Maintaining
Effects of 5-45457 and p38 Inhibitors on Human Peripheral
Blocd-Derived Platelets
It is known that inhibition of P38 suppresses GPIbu

25 shedding (see Matthias C. et al., TRANSFUSION MEDICINE,

BLOOD, March 4, 2010, voi. 115, No. 9, pp. 1835 to 1842).
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was suspended in a Tyrode- HEPES buffer (not containing calciun. The
nunber of platelets in the suspension was counted, and the suspension
(Washed Pl atelet) was adjusted to contain 5 x 107 to 1 x 108 of

pl atel et s/ 200 pL of the 5 Tyrode-HEPES buffer (not containing
calcium. Next, one of either 50 pM GWw001, 1.5 to 50 pM 5-45457, or

DVBO wasF@gd@glgogggggg Wb %QQCQMkQQQE ( RRL ggﬂﬂﬂ%ﬁﬁﬁﬁég€'on hyman

m chl or ophenyl hydrazone) to the washed platelets fter I ncubation at

37C for C%&g?,lxtge%afFﬁlayabar&bqu?%lgvl%%t) <c+<3 Qge betueen

ED41( +) wer e counte cytonetry. nC| ntal y, It is f
ol at ol et B Peca e s et S BPaRs T s vor 1030 A REsste
4235). Fig,.ht SJ}fhe si&&??&%‘ 211% %-};ée gt *lecﬁ(%%‘t%&&hcé‘lf twg 40 pM

15proceSS|ng wa

appar ent om es i i s confjirnmed_that
s.%|ar|955 Thmon S L A8 BonBouid Baes: i hy ?%%% TRt rea
|nvent|qg ncti on- |nta effe rt|

ot | oS KL OB a1 1 RED L DOHASEER ' nGRRR et shay ap 2203380),

Funct ] one Rt Ar & é‘?t S?acw%?%%s%ﬁé‘%' aﬁagg%@{e'r%hf%teé’l?%@
Peri pheral Bl ood-Derjved. Pl atele is known t

Toni BT e BB S T ELS Bt sedniaaithe (S TP Pas T8 TSt
., T FUSlCN VEDI NE, BL h 4 .
1835 (o RBABPIC iy LSt cHEONPAEROT Brioil ToC nhP by At nl AR st i’

human per gheral bl ood- deri ve | at el et s_was conpar ed betmeen
B b1 £ o SERRE 2 hESCarPBU Betorah a6 1ok hd) T SR Gin G BAEI A T L ow

SpeC|f|caIIy, one of ejther each of two 40 pM_ 5 p38 inhibitors (p38
MAP ki naSBtPRRitEitor £ 1 fra® aépaereHhSyo%%P@@héﬁﬁu&rtodué%otrﬁjﬁﬁ@r%
SB202190. and . SB203580 50 pM S-45457, or DVBO was added toget her,
with 100 pM &GP thy BRed VR RS é?ErﬁrSé?ﬁhtr%dCPﬁltrh@%n%hﬁ/ay diih
Test Exanple 8. After incubation at 37C for 24 hours, a dot 10 plot
anal ysi ‘R EBEN(S P TDABOT P YRy cohdtd ét:f-"ﬁb@hﬂ ow? Bytiéitet r%Pd
Fig. 18 shows the obtained result. Note that, in Fig. 18, the X axis
repr esenf%0 6080, apavitie vesuls pEFHIBERY £ a2k, t%?@@vb‘ﬁhlpﬁttq’@
graphs, "202190" and "203580" show the result of adding each of the
p38 i nhi®¥t 8Ps 5 ats abveME(sdMEnt :  DVBO) .

In addition, one of either each of the two 40 uM p38
inhibitors, 50 uM GM6001, 0.5 to 50 pM S-45457, or DMSO
was added together with 100 uM CCCP to washed platelets
prepared in the same way as in Test Example 8. After

20 incubationat 37°C for 24 hours and flowcytometry analysis,
a percentage of CD41(+)CD42b(+) in the platelets was
calculated. Fig. 19 shcows the obtained result.

As apparent from the results shown in Figs. 18 and
19, since the numbers of GPIba (CD42b} (+) cells with

25 addition of the p38 inhibitors were larger than that with

DMSCG, it was confirmed that the p38 inhibitors also have
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In addition, one of either each of the two 40 pM p38 inhibitors, 50
pM GW6001, 0.5 to 50 pM S-45457, or DMSO was added together with 100
pM COOP to washed platelets prepared in the sane way as in Test
Exanpl e 8. After 20incubation at 37C for 24 hours and fl ow
cytonetryanal ysis, a percentage of CD41(+)CD42b(+) in the pI atelets

was cal cyl atf%@lcﬂ:i&n Ha%l%rt%%illi‘?so@faﬂé@@' rg8ul human 29 ARPAL eNt

fromthe results shown in Figs and since the nungers of GPl ba

(CD42b)(b"io%%lucf%ﬁl\ixrfgd25§g%'ttép§tgf theﬂ@@ér%@f&é@rs peee |t

than that wt s confirned t he p38|nh|b|torsaso

have {;PB Uc%’?i LREL) gtﬁ% E6hpdh %%%g&%gge%' ﬁ' 0 ‘}edseéﬂﬁ’eo'

pl at el et vert h | ess, fect “pro ing t rrpound

LA AP S S i

Verific n intaining Effects of 5-45457 and p38
| nhi bi tg#fégo %glﬁ &;P:V\E/‘Sed Pl atel ets Under the condi t| ons

(Protocol 0 6 ver e i hduced from ES

cgl | - der i vé%lf g ”Str%l 8t| ¢ pr ogléﬁljftlgrdtcg?d : EP& e B As L et
ol T s b e P e (i Ey T TR P SRo A R S o et 6 PP

pM GVBOOT%J, Q 5.1to 50 pM S- 45457, each 15 of the two 40 pM p38
inhibito Js § GIVBOOl or DVMSO was added, followed by culturing
for 8 days. er callectio as descri bed above, ot al nunper_ of
pl atel ets and Igincﬂ)‘achtéh? 59RO EpR (L5604 L it HeS bFat&ifet 8 Rt e
determ ned by flow c torretr and, cal cul ated. Figs. 20 and 2021 show
th® obtafned FEBUFEELS  WeTeas Lppafest ffoRM hePfesuft! %ﬁ@\‘ﬁl“f%"rﬁ
Fig. 20, the nunber of platelets obtai ned by adding the p

i nhi bi t&%mﬁé?pﬁlﬁt}%?cé’rﬁ??‘egﬂrﬁﬂr GRd 1S sPBﬁlafh”ceéjnt aéyt G?Sﬁr&kﬁﬁ

was confirmed. Mreover, as_apparent fromthe result shown
above. Specifically, afterEScell-derived hematopoietic

progenitor cells were reseeded (after "d15" shown in Fig.

6), one of either 50 pM GM6001, 0.15 to 50 uyM 5-45457, each
15 of the two 40 pM p38 inhibitors, 50 uM GM6001, or DMSO was

added, followed by culturing for 8 days. After collecticn

as described above, a total number of platelets and a

percentage of CD41(+)CD42b(+) in the platelets were

determined by flow cytometry and calculated. Figs. 20 and
20 21 show the obtained results.

As apparent from the result shown in Fig. 20, the
number of platelets obtained_ by adding the p38 inhibitors
was significantly small, and a significant cytotoxicity
was confirmed. Moreover, asapparent fromthe result shown

25 in Fig. 21, the function-maintaining effect on the ES

cell-derivedplatelets produced was observed by adding the
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25in Fig. 21, the function-maintaining effect on the ES cell-derived
pl atel ets produced was observed by adding the conpound according to
the present invention, whereas none of the effect was observed by
addi ng the p38 inhibitors. (Test Exanple 11) Verification of
Function- Mai ntai ning Effects of S-45457 and S-45282 on Human

Per i pher abn2B a0d-Jerd ¥ednpl @ée&@é})resent {Avendercd 0 WBXE 88 none
function-maintaining effects of 5-45457 and S-45282 on human

peri pher gl bheodrderd ved pl @%@E?%’d[)%@e afa £h & heh e SO3MENBARL « Sy PVE
or 50 pM S-45457, 50 pM S-45282, or O was added together with 100

pM COOP 1%&9%55@%%1@ af el eys i the: saA%, xn%%wniﬁaﬁgﬁéai@iﬁ%ga

After incubation at 37C for 24 hours, a total nunber of p ets

the numbet salo COAZ( Y o pOUNL 80 ¥ EboW CYLOMRLUy abd chRerns age

of CD42b in the platelets was cal cul ate ows t

obgainedBig%§i3$§§@gda@@%qgge{gon1the result shown in Fig. 22, it

r
was confrirnme at s 1mlarly to Gw0 0 1 , the conpounds according

to the pr esent%liérlélfﬁ'éifo{'o hé%ygm ngu?ﬁélcgg%émlrﬁ'g?hgl?g%lgﬁé %ﬁéﬁ%%cts of

particularly t uncti on-fai ntainin ect a

pert et a 480 46K XE5 04415 o0 0T BXFIRLE 21 ¥R L6

Ihe SUStBLEULILLY, 2, LUneLyons ) ey o<l octoBt Faho0 s

(blatel ot 61 phasus) o 295peg T Lcal o Eale 0 Btle Ao, o

1&&0’ ango washed platelets in the same way as in Test Example 8.
After incubkation at 37°C for 24 hours, a total number oif
platelets and the number of CD42b(+) were counted by flow
cytometry, and percentage of CD42b(+) in the platelets was
calculated. Fig. 22 shows the obtained result.

15 As apparent from the result shown in Fig. 22, it was
confirmedthat similarly toGM6001, the compounds according
to the present invention have a function-maintaining
effect, particularly the function-maintaining effect at
37°C, on human peripheral blood-derived platelets.

20 (Test Example 12) Verification of Function-Maintaining
Effects of on Human Peripheral Blood PRP

The sustainability of the function-maintaining
effect of each compound on platelets was examined using
human peripheral blood PRP (platelet-rich plasma).

25 Specifically, first, ACD was added to human peripheral

blood obtained by collecting blood at a ratio of 1:10, and
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the bl ood was centrifuged at roomtenperature at 900 rpmfor 10

m nutes without a break. Next, one of either 50 pM Gw001, 50 pM
S-45457, 5 pM S-45282, the 40pM of two p38 inhibitors, or DVBO was
added to the supernatant (PRP) 5 thus obtained. After incubation at
37C for 24 hours or 72 hours, the nunber of CD41(+)CD42b(+) and the

nunber of h€0B1oH) LMD (can Ve € ugruNtadmb dh ove iyt eERIUAL PEroEnt age
of CD41(+)CD42b(-) or CD41(+)CD42b(+) in the platelets was

cal cul at edr FEiogmiddisbewk itthe obtai Bedanesubtexd N Fhd. 0£1@i%her 50
"fresh" shows the result of flow cytonetry anal ysis on human

peri pheral Bleed PRP @ohnsHbsgd £H, t9 hRcYLAlIR, the 40The JESihé
shown in Fig. 23 r'eveal ed that the conpound S- 45457 accor di ng to the

present faB‘SeDﬁhQBl't%LC@P%QJ Mo G hauUskY §HBP§§§§'::E‘1%tant (7PRP)
ADAML7- nmedi at ed GPl ba (CD42b) 15 sheddi ng even incubated f

hoyrs. MREQVELt d in M@S$ r@f@@'rean%aEfgangp@?a@ Fo10282 hfkﬁﬁoé d<5£‘9

to the present invention also has a strong effect of ma intaining a

function;efy, hyman pgrd Hﬁﬁ{baé w@%ffﬁseﬁﬁ%s(' deratd %é)fqu‘gi?@raégf

added concentration of Meanwh e effects of
Examl o 1] er.%“ﬂ"c%%.Yﬁﬂ‘% %‘Sﬁni%%%ﬁﬁﬁ?%?"ﬁé%%?@fsp Eﬁ%aange
i AT R O T e
2g(rjr§d \t/vgggggﬁlrln est 1£ &rm ts\gﬁ%%ﬁ%ﬁa |I§Jﬁs;?e§$‘&at:" %{4 h%ﬂrs,
S SR a?:: Vo1, 88, PP AL PO ey
Nor eovero refﬁ%ﬁspe%fpg[)?sslhﬁ&ﬁ&‘i@ o oS LR I Ep i
appar ent. 11 om e SRRIN T ST Lt EBG.2 54 0112 had WORF (iRe8 TR The
conpounds§i§§%§7£%é§¥ 8 %O %Ee present invention is capable of
continuously suppressing ADAMl7-mediated GPIba (CD42Db)
15 shedding even incubated for 72 hours. Moreover, it was
revealed that the compound 5-45282 according to the present
inventionalsohasastrongeffect ocfmaintaininga function
of human peripheral blood PRP in consideration of such an
added concentration of 5 pM. Meanwhile, the effects of
20 the p38 inhibitors were observed to be low or hardly
observable.
(Test Example 13) Verification of Function- Maintaining
Effects on Human Peripheral Blcod-Derived Platelets
Oneof either 50 pMGM6001, 50 unM S-45457, 5pMS-45282,

25 the two 4C-pM p38 inhibitors, or DMSO was added together

with 100 pM CCCP to washed platelets obtained in the same
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10 present invention suppresses ADAML7-nmedi ated GPl ba (CD42b)
sheddi ng. Moreover, it was confirmed that the conpound S-45282
according to the present invention also has a strong
function-mai ntaining effect on human peri pheral bl ood-derived
pl atel ets but not as strong as 15 S-45457. Furthernore, it was

confirnmegdathals tihe BLEeCEgalp td1es P38af PAEDLLRNS A SohOWr G for
Exanpl e 14)Verification of Concentration Dependency of

Funct i ony _Maril@&@isr)i@? A § £y QmSr 49454 A0 umAn Reripheraly cpay ()
Bl ood- Derived Platelets 20€$e of either 50 pM GWw00I, 0.5 to 50 p

S- 45457, ,py PMRG es) added JegRtheL g th; 100 pMGRXR. t oy waghed, s n oy
37 ol s

platelets as in Test Exanple 8. After incdbation at ours,
dot pl | ysi - : 2h(+ - f

cytomet 1T D e am e KL R Unar) SRS 2o ai T e ens er P ReE o b on

h 1L.ph | bl -der] Fi . ihed

rosult RBRe PRar TaE peose e E FERe" IneT AR R E

axls LoPeeseILs RN, Lhe o AEPRE Sl AT Lt oRiam g,

Fig. 25, Was con € conpound a present

5 Ivent op, supress. ADAVLT. ed) 3454 G ba. ( CDazb) shedding 1 n

concentrati on-dependent “franner . et fication of

Mai nt ai ni ng Effect of S-45457 on, Adhesi ility, of Platg|ets, Usi
Flow Chanber 101 (RS EFIE GAP80 That SR TRy e THe. b1 bod UeRel -

Il is da ed, the collagen tissues beneath_the vascul.ar
\(,a\ﬁdot IhZI f%ﬁq%gémesé aEE‘a p 8d,?‘%f%ngjl e%‘r gr&\ésbacﬁc\é?of 3 i hot Here
DIBot VaREER By ant i REBFALH orf Bebpeed e ADAMTTS e’ EHina

(CD42b) shedding. Moreover, it was confirmed that the
compound S-45282 according to the present invention also
has a strong function-maintaining effect on human
peripheral blood-derived platelets but not as strong as
15 S-45457. Furthermore, it was confirmed that the effects
cf the p38 inhibitors are low.
(Test Example 14) Verification of Concentration
Dependency of Function-Maintaining Effect of S-45457 on
Euman Peripheral Blood-Derived Platelets
20 One of either 50 pM GM6001, 0.5 to 50 uM S-45457,
or DMSO was added together with 100 pM CCCP to washed
platelets as in Test Example 8. After incubation at 37°C
for 24 hours, a dot plot analysis on CD41(+) and CD42b(+)
was conducted by flow cytometry to examine the function-
25  maintaining effect of §-45457 on human peripheral

blcod-derived platelets. Fig. 25 shows the obtained
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15 and GPlba (C042b) and an interaction between VW and a2b133
integrin. In addition, it is clarified that, the platelet adhering to
the bl ood vessel begins platelet to platel et adherence by an

i nteraction between VW and GPl ba and an interaction between VA and
a2bp3 integrin, and a thronbus 20 is devel oped (see Ruggeri ZM,

Nat ure Mediegilne, MNoeaherat20@2, ryel.. 28, Noe MixiRPrepddbdo- 42347,
Hence, whether the effect of the conpounds (such as S-45457)

accor di ngnto tirhe Pregest raprand épbsSuprassi ng GPl ba sheddi ng
denonstrated in Test Exanples 1 to 14 25nmaintains an interaction

bet ween VW angls G Bar £ GR4 20, aRe £ @Rl hutasodh 9 fher Mgl ni gnance, of
the adhesion ability of platelets or not was evaluated using a fl ow

chanber capahlef quantitati V@éﬁpsﬁabuaé&egrh%gg%&sea@é hanys
formation. Specifically, first, human peripheral bl ood was "5

obgai ned; Hyemlil@rpfsh@gntgQg%npéﬂﬁﬁdm%ti@ltl%@c;@%o@?@bralizfmg%ﬂe%dei%{)&

rpmfor 10 mnutes without a break to collect a supernatant.

super nat aft a%%@@@ﬁér%ygﬁ&%gﬁaamgl Lo B (PGEL), and

centrifuged at 1500 rpm 10 'm nutes w thout a break. Then, the

2EES%RSLS”E%%%%Q%%EH?%EEE@' é?%f%cﬁ%2??a%§32%9§mt%ﬁ%?8&e§ﬁ”%doa%d
. . - S 454

Fol I oved: by T edubati dn i SHR AR B LT, ah o2 RPe bt ffed, ¥ow

experinﬁg%amgg§_obtained by addi ng CCCP and DMSO 15 and the
subsequent 1 ncubati on was prepared as a negative control, while one

oyl ned 1 o g8, O 05 AGHRELL O L TR 90
(L0t 5888 LR (47 SORLT RhpH LSRR LT el on
per ol o g5 RAL09, DS L 20,10, 2099 gud Losubiat ol s ofle,

Ther AT L 0% SHERSIS! 8, ves A0t M h 2 Ty ode HEPES i) Bl

to wash the platelets.
adheBe %o %%e blood vessel by an interaction between VWF

15 and GPIba (CD42b) and an interaction between VWF and a2bf3
integrin. 1In addition, it isclarified that, the platelet
adhering to the blood vessel begins platelet to platelet
adherence by an interaction between VWF and GPIbax and an
interaction between VWF and «2bB3 integrin, and a thrombus

20 is developed (see Ruggeri ZM., Nature Medicine, November
2002, vol. 8, No. 11, pp. 1227 to 1234).

Hence, whether the effect of the compounds (such as

5-45457) according to the present invention suppressing

GPIbo shedding demonstrated in Test Examples 1 to 14

25 maintains an interaction between VWF and GPIba (CD42b) and

contributes to the maintenance of the adhesion ability of
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Next, each of fluorescence-|abelled platelet sanples was added to and
m xed with a whol e bl ood sanpl e of collected human peri pheral bl ood
anti coagul ated with argatroban (thronbin inhibitor) so that the
nunber of platelets of 5the fluorescence-labelled platelet sanple was
10% of the whole blood platelets. Then, the blood sanple thus

pr epar edp has eilryecbadn bitwa & cchalbet catu i agns fantw walamishe az g=ai B
(1500S-1) with a syringe punp (manufactured by Harvard Apparatus).

The surface @iahbe tehamhel yhagh heeatiHy ceatkedcwhldy Wbf aRthrombus
platelets in the bl ood sanple adhered to the surface via the VAIF. The

fl uorescenegalakal ] ed platelets which forned a thronbus were
vi sual i zed using an inverted stage epifluorescence video m croscope

system (DM | R psanyfiactiured B At Cahundle PleGliQHeoOphe INBEEd ko yas
digitized using a photosensitive color CCD canera (L-600,

mapuf actyhed by d-eig) . cbunkhering peisenatage RfeSuracq anesd coueyed
by platelets was cal cul ated using Imge-J software (NIH | mage). Note

that thigegXpeFIIRIM ¥ESo6ONEYRL 88 A WoCe il £8CH; SABRIC s LW Hatd, on
each sanmple 20 was converted to a percentage, wth a nmaxi nrum val ue

of the pesceptade %p%m@@gner.eam%vgnl%ﬁya{Qﬁtgwéist LRy PRI '

(fresh platelets) taken as 100% for each tine, and an average val ue

of the tyg %ggt:,,%a\@sa&@{ﬁ kat gg:mﬂ )Q,S-aZ%Q 8@9@:711?'“% the ekt nedy

results.” Note that”, iIn Flgs. € 25and : the ver al axis
oo eoenks: Uhe el g8 welysu AMEE, Shoun LBgr s gl e e
it ot PR BL ROl e sl ers PR SR TN B S S He e PR e il o
he charbory Foae" TR CLLTE, bt Dbl Pis iR K Rl
i oh prTRAEAGE T AR el G0 eoa By o Pa oY B oY
ncbat G TUESSCRREERAE 44 TR GO0R! AcEet gy a1 Ve § Ve e
ADAVL7. i B o8 PB4 SHUUH g™ BraPEAGE Ghdbl & SLLB8) GF Fonanet AP
Sg% |biat sna(cjﬁé/\é\{%‘? Ief g?’g'e%%ienrgt Ciarpggggtgfo nrrEvl\rianst ?airneiglgrégt Qg gdltllg%iagcq\re
control, while one obtained without the addition or the
incubation treatments was prepared as a positive control.
Further, after the incubation ({(in the case of the
positivecontrel, without incubation), the suspension was
20 added with TMRE (tetramethylrhodamine ethyl ester
perchlorate) having been diluted to 1/2000 and incubated
at room temperature for 15 minutes to label the platelets
with fluorescence. Thereafter, the suspension was added
with a Tyrode HEPES Ca (-} buffer and centrifuged at 1500

25 rpm for 8 minutes without a break in order to wash the

platelets.
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(Test Exanple 16) Verification of Mintaining Effect of S-45457 on
Adhesion Ability of Platelets, Using Bionolecular |Inmaging Techni que
The mai ntai ning effect of the conpound (such as 20 5-45457)
according to the present invention on the adhesion ability of

pl atel ets, particularly adhesion ability of platelets to a bl ood
vessel in vivoyewas eyahuwat edudSidir én beoalbeaul &d pilERg NGt (seail gyie
and a thronbus formati on nodel devel oped by the present inventors.

25Not e that ddectihr®ahusmi eaBli 0 aWHEN cUsSBHolns b $ e TeS b oBXA W €4
i nduces thrombus formation as follows. Specifically, reactive oxygen

speci es hRBh asergeneraiedphecd | yntnca ot ¥gssalt by augiand: dBser
irradiation along wth hemat opor phyrin, and so forth. This gives

damage tor¥aseHt eRHobheldal £olisatand t hemahyrphba I\Ella%tel%@ém@fe
5 to the blood vessel, so that a thronbus is forned. reover, the

bi onol ecyhar f&%&'eﬂng:éﬁégml%%%l%@&’ pDatBh g tTesanpl & £l OF S: e
hi gh- speed confocal |aser m cro scope and a multi-beam confocal

uni t, angnhther elQYo%dh' gma%%qeéu nagem@@ﬁ' be: 100t & ey b>éba[n9§yé' NG, 98

an extrenely snal 10 area parallel to a direction of ood fl ow.

Accor di ng a‘l@ﬁﬁ%&’é‘é' P%Q}Etfe%%%@ng an g%g{]bgérgtafir[ of &Qﬁslc'a'ﬁec fl 1M ng

through a bFood vessel il e changing t in vivo

1 | |
sournal o B brcs et dafian * 18 e, @‘@o%@nﬁ%a@t%ﬁ%&h
1, I t

3| oﬁgl gcu?r%glrgg?p Pﬁ%ge%?gugwgge%ﬁ%ﬁﬁgggﬁ' giéﬁ%?’e mg'lz%d ad]edeﬁ c:
835 DedoaEiloly ph RhE! CLEalEs VRN 59, £A% LALESH LARL 020 000

e ek PO B, SRR 10T,

and centrlfuged a m nut es” W thout

LD, suPeLLa A IR PURCLRShant dag addd AN PSR a daing
SuDernataanverEegD Eggetggi%&%%ﬂ%égggc%hyfdgghﬁigrgscope system
(DM IRB, manufactured by Leica). The microscopic image

15 was digitized using a photosensitive color CCD camera
(L-600, manufactured by Leica). Further, a percentage of
surface area covered by platelets was calculated using
Image-J software (NIH Image). Note that this experiment

was conducted twice for each sample, raw data on each sample

20 was converted to a percentage, with a maximum value of the
percentage of surface area covered by the positive control

(fresh platelets) taken as 100% for each time, and an
average value of the two tests was calculated. Figs. 26

and 27 show the obtained results. Note that, in Figs. 26

25 and 27, the vertical axis represents the average value,

"S-45457" shows the result of the platelets prepared by
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was suspended in a Tyrode HEPES Ca(-) buffer, to which 100 pM CCCP
and DMSO or 15 pM S-45457 were added, followed by incubation at 37C
for 24 hours. Note that, in this experinment, one obtained by addi ng
CCCP and DVSO and the 5 subsequent incubation was prepared as a
negative control, while one obtained w thout the addition or the

i ncubat i gAdtHeAL H%I‘M§ wWas spr epamed ashawRosh & ired LIoNbEC he ARt T he
i ncubation (in the case of t'he positive control, w thout incubation),

the nunbggnefrdal atghat srdxethe preclP take ré@uw@soqfomgd omecwe
precipitate was suspended ina 2-m Tyrode HEPES Ca(-) buf

(contai nkpgtl M PEELLransh added oth  vopMoTMRE. The ESH;FPGQ%' on: fas

then incubated at roomtenperature for 15 mnutes to label th

pl at el et I S
i th 151%0“-“%%?0 RS P bl T or = Cone T T S{hl?%ooaf““ﬁ"?rpm ot

8 i nut efr ﬂ?géé%‘io'n” Pr‘iE'Sr th@ vash Lo platel ets.

Next, the t rmati on nodel nouse was prepared. Specifically,

an NOG mouse ( %ﬁ}%%% ’{% rﬁdom He> eliGiants kg&‘\r'ﬁelnh%‘i' 9 PEETL g

subj ected to at’i on msnt |n advance to ve ewer

plat el et 5, uas, gnestfiellgzgd and_ %gfafgﬂ}rgal 2Rl SR 9% JRAGd D NG o

abdom na or VI su roci rcul ation and

t hr onb Rt t th [ rder _t I
the ki h‘Zﬁ%& orﬁe%amusegﬁe?ﬁéiﬁtﬁefcye 5‘” R i R e
bod dinto th f th
Then, ol 4t o 5o FhBEETEE ki'?ﬁ%ﬂf%%%%%ﬂﬂiﬁté °€§8r?—“be§%ﬁ’ﬂ€oeé"e'v@}%

i njected t th hat . th f.th t It

19% of etrﬁégﬁﬁefefee? SR gfca% %}%tjeﬁs{‘l TR ot PRSE; e e

i nd th t /K bod t
was. admi i EParea? c'f:%&w”ﬁes CEE PR & S5 vty Soe HotLe.
in this manner, the blood ce ki netics and t hronmbus formation are VI
sual i Z&Gcaaet ﬁt? las&P irrh ?atl dnt aRa"RoS ﬁ%dﬁ@ttllé’rp ThEHPRHHE S

i I d t he _I
T ad 8k ORMIA st o HEG by SN P 6iF %ﬁr%g%ag&&ﬁ?s%om@&w
the previousl y made smal | _incision site (approxinmatel using a
spi nni ndo%iF‘s’Eeéloﬁipd(]Pé’i 2t V¥doope kit Hey Lﬁ%ﬂaB}eY%ﬁd@%Mtélléb]tprqc

Cor poration, CSU X1) and an EM (El ectron Miltiplying)-CCD 15canera
(i%on, rehgf aéﬁwoorbyamé&rt YreechnBLagE IR cS) at

(Test Example 16} Verification of Maintaining Effect of
S-45457 on Adhesion Ability of Platelets, Using
Bicomolecular Imaging Technigue
The maintaining effect of the compound (such as
20 S-45457) according to the present invention on the adhesion
ability of platelets, particularly adhesion ability of
platelets to a blood vessel in vivo, was evaluated using
a biomolecular imaging technigue and a thrombus formation
model developed by the present inventors.
25 Note that the thrombus formation model used in this

Test Example induces thrombus formation as follows.
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30 franes/second for 20 seconds. Note that such observation was nade
on 20 independent bl ood vessel s where an obstructive thronbus was
formed, in each of the mce injected wwth the platelets prepared by
addi ng 5-45457, 20 the negative control, or the positive control.
Figs. 28 and 29 show the obtained results. Note that in Figs. 28 and

29, "S-4§ 53'&@%1&@%&5&9%‘&0%2@@% spRdintd hkgPuse d gb%ew@@d
the platelets prepared by addi ng 15 pM S-45457 were i njecfed, "DVSO

shows theskgsulyt 10f atmieo&alr@@%éﬁéwg% OPa%Brt herpggatd i;’cﬁne oA Q!

and "fresh" shows the result of the thronbus formation in

posi tive,copt rh@mat&lpaggwriﬂ,n Ehg <8 fﬁ?EhSho"ﬁlitsygc%f@!e XA §S

the white arrow indicates "a directi on of ood flow, d the site

i ndi cat e@o@éé&@lé’l\@ietrﬁieéﬂ'l%g L8 L& ﬁ%@a\ﬁ@%&%&%@még@m%

pl atel ets adhere to t vessel . scale“bar represents

Py Furt §' ’t}iuQ I:-lgoo 91vé§§e¥?rt§8altnk3§(n%s af S}j:?lr%%ﬁéfgt Ei%e gf()@rrr?%j.the

nunber of hunman platelets to a’"total er  of platelets 1nvolved In

thr OmbusLPLRLONy AN Lhe, KAl yelis; ke 3PLags. ol 120 blogd, yessel s

+ standard érror. apparen rom ul't's shown in
compound! (B 4B T T HYRE 2 bt PR S SL e MRERT Law P eCr g e,
e et collagen oL LIS ST ARL LA, 013 oLk 3 SOTLILEUL! 9gho hesg
b esent TRYBRT Fan SUbpH oes . ABAVEY. bt & bAOGRIDE S et R e 1
L5 S2BR0LSy 2 AL UL ogoLhs echesian LISy ofy Bl sieta o e
Dl at o] o180 B EHEA 11 G4l 1555 HARBRL PRgPA AL T By bt BF Rakd BcEAAIty b1
e T R LA L S e

functionally stable and highly safe .
in vivo 1maging at "an individual platelet level (see

Takizawa et al., The Journal of Clinical Investigation,
15 January, 2010, wvol. 120, 4iss. 1, pp. 179 tco 190).
Hereinbelow, the thrombus formaticn model and the
biomolecular imaging technique used in this Test Example

will be described.
First, platelets were prepared for injection into
20 mice used as a model of thrombus formation. Specifically,
human peripheral blcod was obtained by collecting blood,
added with ACD at 10 v/v%, and centrifuged at 900 rpm for
l0minutes without a break tc collect the supernatant. The
supernatant was added with 1 pM PGE1l, and centrifuged at
25 1500 rpm for 10 minutes_without & break. Then, the

supernatant was removed. The precipitate thus obtained
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pl atel ets wi thout requiring conplex actions, a drug additive for

mai ntai ning a function of platelets in a blood product to stabilize a
quality thereof, and other purposes. [CLAIMS5] [Claiml] A
conposition for maintaining a function of platelets, t he
conposition conprising, as an active ingredient a 5conpound

represented bysbhedal liowkngygeeer ab hal @ (b ofc 2, sab btk eofo

or a solvate thereof wherei n 10X represents a phenhyl ene group; Y
representg @@MPOQﬁdOBM%d%Qf %e'ilMafsQﬂi'Bad“% \n(gg)ggg}ed‘m?'b@l%ﬁ@d by
represents an integer of any one of to 4;

incukation at 37°C for 24 hours. Note that, in this
experiment, one obtained by adding CCCP and DMSO and the

5 subsequent incubation was prepared as a negative control,
while one obtained without the addition or the incubation
treatments was prepared as a positive control. After the
incubation (in the case of the positive control, without
incubation), the number of platelets in the precipitate

10 was counted. The precipitate was suspended in a 2-ml Tyrode
HEPES Ca(-) buffer (containing 1 pM PGEl) and added with

5 pyM TMRE. The suspension was then incubated at room
temperature for 15 minutes to label the platelets with
fluorescence. Thereafter, the suspensicn was added with

15 a Tyrode HEPES Ca{(-) buffer and centrifuged at 1500 rpm
for 8minutes without abreak inorder towashthe platelets.

Next, the thrombus formation model mouse was

prepared. Specifically, an NOG mouse (severe combined
immuncdeficient mouse) having been subjected to 2-Gy

20 radiation treatment in advance to have fewer platelets was
anesthetized and a small incision was made in the abdominal

wall to allow for visual analysis of microcirculation and
thrombus formation in the mesentery. Furither, in order
tovisualize the kinetics of NOGmouse-derivedbloodcells,

25 FITC-dextran (20 mg/kg body weight) was injected into the

NOG mouse from the caudal vein. Then, platelets labelled
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Rl represents any one of [Chem 2] 0"12 "R3 1R2and R5 44

wherein R2 representsany one of a O to C6 al kyl group, which may be
substituted, an aryl group, which nay 20be substituted, and a d to
C6 al koxy group; R3 and R4 each independently represent any one of a
hydrogen atomand a C to C6 al kyl group, or R3 and R4 together with

an adj acgnt nnict iegeds A& AREMRY v Ai BEE g%ﬂreccw@é N A9 cbelel aGych €;
and R5 represents any one of a hydrogen atom a

A 5to Cohal kyk HHouR s@N¢ra O Hd Bk kybsut fonyl 19LaWt s gk 153

of the number of circulating platelets. Further, in order

to induce thrombus formation, hematoporphyrin (1.8 mg/kg

5 body weight) was administered into the NOG mouse. Note

that by treating the mouse in this manner, the blcod cell

kinetics andthrombus formationarevisualizedduring laser
irradiation and ROS production.

Then, the visualized images (sequential images)

10 during the liaser irradiation were obtained by observation

and photographing through the previocusly-made small

incision site (approximately 3 mm) using a spinning disk

confocal microscope (manufactured by Yokogawa Electric

Corporation, CSU-X1) and an EM (Electron Multiplying)-CCD

i5 camera {(iXon, manufactured by Andor Technology plc.) at

30 frames/second for 20 seconds. Note that such

observation was made on 20 independent blood vessels where

an obstructive thrombus was formed, in each of the mice

injected with the platelets prepared by adding $-45457,

20 the negative control, or the positive control. Figs. 28

and 29 show the obtained results. Note that in Figs. 28

and 29, "5-45457" shows the thrombus formation in the mouse

intoc which the platelets prepared by adding 15 uM 5-45457

were injected, "DMSO" shows the result of the thrombus

25 formation in the negative control, and "fresh" shows the

result of the thrombus formation in the positive control.
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Z represents any one of a hydrogen atomand a d to C6 al kyl group.
[C aim2] The conposition according to claim1l1, wherein

t he 10conpound represented by the general formula (1) is any one of
N [2- (4-but-2-ynyl oxybenzenesul fonyl) -1- ( 4-dieth

yl am nonet hyl phenyl) ethyl] -Nhydroxyformam de and N- 4- [2-

4- but - 2- ¥pYLEX}ENZENESHI. f@é\ydhat s%ov(sft(gfﬁéél’lé%’éjrﬁ19¥¥§mﬁ% iyl ]

ben zyl net hanesul “f onani de he ‘conposi fi on

aCCOfd'nQrE%wa@%dH%hQEsCEaHF%éc@@Qn oE“H&J&Hf%E%wanxngn%Hg Hite
reagent for maintaining a function of platelets and an additive to a

bl ood DVPHHFLE% gﬁ%@;@' ”Bhéo%ﬁﬁ‘éet de@g%m 4 a sice n’:"i"r‘é?@d {194

preparing p wher ei n onprises adding, to a

culture ﬁMﬁ‘a%mcIé)h?%Efﬁiﬁ@te'laetﬂé‘%&?‘?@?éa{%"%&eﬁl% LM, celds) capgble

of differentiati
5 scale bar represents 106 pum. Further, in Fig. 29, the

vertical axis is a percentage (%) of the number of human
platelets to a total number of platelets involved 1in
thrombus formation, and the value is the average of 20 blood
vessels + standard error.

10 As apparent from the results shown in Figs. 28 and
29, in the mice into which the platelets prepared by adding
the compound (5-45457) according to the present invention
were injected, the percentage of the human-derived
plateletscontributingtothe thrombus formationwashigher

15 than that of the negative control. Accordingly, it was
revealed that the compound according to the present
invention suppress ADAMl7-mediated GPIba shedding and is
thereby capable of maintaining the adhesion ability of
platelets to a blood vessel.

20 [Industrial Applicability]

As described above, the present invention makes it
possible to maintain a function of platelets by
specifically inhibiting & metalloproteinase activity of
ADAM17 to suppress GPIba shedding. Thus, the present

25 invention is useful as a reagent for efficiently producing

a large amount of functionally stable and highly safe
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25megakar yocyt es and produci ng platel ets fromthe negakaryocytes, a
conpound represented by the followng general formula (1) or a salt
thereof, or a solvate thereof : 0O [Chem 3] wexy /PrY 00 NH - - - (

)
platelets without requiring complex actions, a drug
additive formaintaining a function of platelets in a blood

product to stabilize a quality thereof, and other purposes.
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HOF | ( wherein 5 X represents a phenyl ene group; Y represents
any one of a hydrogen atomand - (CH2) nRl; wherein mrepresents an
I nteger of any one of 0 to 4; and

[CLATMS]
IClaim 1]

A composition formaintaining a functionof platelets,

the composition comprising, as an active ingredient, a

5 compound represented by the following general formula (I)

or a salt therecf, or a solvate thereof:

wherein
10 X represents a phenylene group:
Y represents any one of a hydrogen atom and - (CHz) nR*;
wherein

m represents an integer of any one of 0 to 4;

and
15 R'! represents any one of
[Chem. 2]
0 0,0 3
\T)LRZ , \ITI”S“RZ , and >NT
R® R® R

wherein R? represents any one of aCl to C6 alkyl
group, which may be substituted, an aryl group, which may
20 be substituted, and a Cl to C6 alkoxy group:;

R® and R* each independently represent any one

124



10RI is any one of [Chem 4] 00 \\ and | ¢ R4

wherein R2 represents any one of a O to C6 al kyl group, which may be
substituted, an aryl group, which nmay 15be substituted, and a d to
C6 al koxy group; R3 and R4 each independently represent
any one of a hydrogen atomand a C to C6 al kyl group, or R3 and R4

toget her oW Lhngm adj@cent ofi Lhegen at o nay fekMagroup, or R? and
ni trogen-contai ni ng heterocycle; and 20R5 repreSent's any one of a

hydr ogenzat eglycd Hdr £ 01 0% Al KYhagtithht aRd & o 0o Bl iyl Suldfany.
group, and Z represents any one ydrogen at n1an
to C6 alkyk . containing heterocycle; and
R® represents any one of a hydrogen atom, a Cl
5 to C6 alkyl group, and a Cl to C6 alkylsulfonyl group; and
Z represents any one of a hydrogen atom and a Cl to
C6 alkyl group.
[Claim 2]
The composition according to claim 1, wherein the
10 compound represented by the general formula (I) is any one
of

N-[2-(4-but-Z2-ynyloxybenzenesulfonyl)~-1-(4-dieth
ylaminomethylphenyl)ethyl] -N-hydroxyformamide and

N-{4-[2-{4-but-2-ynyloxybenzenesulfonyl)-1-{form

15 ylhydroxyamino)ethyllbenzyl}methanesulfonamide.
[Claim 3]

The composition according to any one of claims 1 and
21inaformof any one of a reagent formaintaininga function
of platelets and an additive to a blood product comprising

20 platelets.
[Claim 4]

A method for preparing platelets, wherein the method
comprises adding, to a culture system for differentiating
megakaryocytes fromcells capable of differentiating into

25 megakaryocytes and producing platelets from the

megakaryocytes, a compound represented by the following
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[Claim5] The nethod according to claim4, wherein the conpound
Srepresented by the general forrmula (1) is any one of
N-[ 2- (4- but - 2- ynyl oxybenzenesul fonyl)-1-(4-dieth
yl am nomet hyl phenyf | et hyl | - N- hydr oxyf or mam de and
N-{4-[2-(4-but-2-ynyl oxybenzenesul fonyl)-1-(form
yl hydr oxyagin)iet Byl nenzyl }HEt&J"@QQ%U{ﬁQ?@@fdeorlEp{sgl@am@]thereof
The nmet hod according to any one of clains and 5, wherein a culture
tenperat ur gcfBt hejculture systemis 35 to 38C [ aim7] 15A culture
which is a culture systen1for differentiating negakaryocytes from
cells capa differentiating into nmegakaryocytes and for
i ets frgmthe megakar yocytes, and is added to the
PouRd ™ repr esent ed by the fol | ow ng general 20fornmula
(1) or a salt thﬁﬁgoﬁ q a sotvéik thereof: wherein X represents a
phenyl ené group; HO’ jr

O

wherein
5 X represents a phenylene group:
Y represents any one of a hydrogen atom and - (CHj) oR';
wherein

m represents an integer of any one of 0 to 4;

and
10 R' is any one of
[Chem. 4]
Q N\ 3
“N/”\RZ . >Nwz , and SwR
RS RS RS

wherein R? represents any one of a C1 to C6 alkyl
group, which may be substituted, an aryl group, which may
15 be substituted, and a Cl to C6 alkoxy group:
R*> and R? each independently represent any one
of 2 hydrogen atom and a Cl to C6 alkyl group, or R® and
R? together with an adjacent nitrecgen atom may form a
nitrogen-containing heterocycle; and
20 R® represents any cne of a hydrogen atom, a Cl

to C6 alkyl group, and a C1 to C6 alkylsulfonyl group; and
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Y represents any one of a hydrogen atom and -(CH2) nRl; wherein m
represents an integer of any one of 0 to 4; and 5R is any one of
[Chem 6] 00"SD .11, 2, f and NNRNIR - f | 41 41 a R-

wherein wherein R2 represents anyone of a O to 06 al kyl group, which
may be substituted, an aryl group, which may 10be substituted, and a

G to 06 al koxy gepdpisents any one oRbaaRddRéLathindepeadentiyeo
represent any one of a hydrogen atomand a d to C6 al kyl group, or

R5 and R4et eaaier gwbtip.an adj acent nitrogen atomnmay forma
ni t rogen-cont ai ni ng heterocycl e; and

[Claim 5]
The method according to claim 4, wherein the compound

5 represented by the general formula (I) is any one of

N-[{2-(4-but-2-ynyloxybenzenesulfonyl)-1-(4-dieth
ylaminomethylphenyl)ethyl]-N-hydroxyformamide and

N-{4-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-{form
ylhydroxyamino)ethyl]benzyllmethanesulfonamide.

10 [Claim 6]

The method according to any one of claims 4 and 5,
wherein a culture temperature in the culture system is 35
to 38°C.

[Claim 7]

15 A culture which is a culture system for
differentiating megakaryocytes from cells capable of
differentiating into megakaryocytes and for producing
platelets from the megakaryocytes, and is added to the

systemwith a compound representedby the following general

20 formula (I} or a salt thereof, or a solvate thereof:
[Chem. 5]
L
I Sy Y
00 N H ———(I)
Z HO”

wherein

X represents a phenylene group:
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15R5 represents any one of a hydrogen atom a C to 06 al kyl group,
and a d to 06 al kyl sul fonyl group; and Z represents any one
of a hydrogen atomand a C to C6 al kyl group. [Caim8] 20The
culture according to claim7 , wherein the conpound represented by
the general fornmula (1) is any one of

N-[ 2- (4-but - 2- ynydexybenzenasy a8Yd¥ -alhiAHEER atom and ~ (CHz) nRY;

yl am nomet hyl phenyf| et hyl] - N- hydr oxyf or mam de and

N-{4-[ 2- (4- but gRayRyilroxybenzenesul fonyl)-1-(form

yl hydr oxyam no) et hyl ] benzyl | net hanesul f onam de. [C ai m 9] A
bl ood product conprigipgpplateltel %@”ﬁn@eﬁ@@%@%n’f}f e esept@d: Byt he
follow ng general formula (1) or a salt thereof, or a solvate

t hereof: 554

5 R! is any one of
[Chem. 6]
O
N
P AN R
\N’U\Rz , NR2 , and N7 ;
I, I, L,

wherein R? represents any one of a Cl to C6 alkyl
group, which may be substituted, an aryl group, which may
10 be substituted, and a Cl to C6 alkoxy group:;
R’ and R*? each independently represent any one
of a hydrogen atom and a Cl to Cé alkyl group, or R® and
rR? together with an adjacent nitrogen atom may form a
nitrogen-containing heterocycle; and
15 R’ represents any one of a hydrogen atom, a Cl
to C6 alkyl group, and a Cl to C6 alkylsulfonyl group; and
Z represents any one of a hydrogen atom and a Cl1 to
Cé alkyl group.
[Claim 8]
20 The culture according toclaim7, wherein the compound
represented by the general formula (I) is any one of
N-[2-(4-but-Z2-ynyloxybenzenesulfonyl)-1-{(4-dieth

ylaminomethylphenyl)ethyl] ~-N-hydroxyformamide and
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wherein 10X represents a phenyl ene group; Y represents any one of a
hydrogen atom and -(CH2).Rl; wherein mrepresents an integer of any
one of 0 to 4; and 15R1l is any one of [Chem 8] O0\\ ,S R2and N VAR3
| R wherein R2 represents anyone of a C to C6

al kyl group, which may be substituted, an aryl group, which may 20be

substituted, amd{a-Q2-t0406ual-leoXarOrPoeR3 ek Rfr8agh ) -1- (form
| ndependently represent any one
vlhydroxyamino)ethyl]benzyllmethanesulfonamide.
[Claim 9]
A blood product comprising platelets and a compound

5 represented by the following general formula (I) or a salt

thereof, or a solvate thereof:

[Chem. 7]
L
I S
Z HO jr
. 0
wherein
10 X represents a phenylene group;

Y represents any one of a hydrogen atom and - (CE;) nR!;
wherein

m represents an integer of any cne of 0 to 4;

and
15 R' is any one of
[Chem. 8]
0
N\ Y/
S R
\\N/JL\RZ , \wq IQQ , EiflCi \\N,f ’
e | |
R R® R?

wherein R? represents any one of a Cl to C6 alkyl
group, which may be substituted, an aryl group, which may
20 be substituted, and a Cl to Cé alkoxy group;

R?® and R® each independently represent any one
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of a hydrogen atomand a C to 06 al kyl group, or R3 and R4 together
wi th an adjacent nitrogen atommy form a nitrogen-containing

het erocycl e; and R5 represents any one of a
hydrogen atom a C 5to 06 al kyl group, and a C to C6 al kyl sul fonyl
group; and Z represents any one of a hydrogen atomand a C to 06

al kyl greypa hddidgdllatom and a chhe: bl ©9dz pkduetr AGEOr &g tHnd
claim9, wherein the 10conpound represented by the general fornula

(1) is apyoRe @t M1 2nG4HPUln 22 xeyPenzenesyd f 08y bir Ink 4- ¢igth &
yl am nonet hyl phenyf| et hyl] - N- hydroxyf or mam de and

N-{4- [ 2- f 4+ Blgdr yoyhexyRanzenesubbarylrd: (Aagm _
15yl hydr oxyam o) et hyl ] benzyl | net hanesul f onam de. [C ai m 11]

o Lo o SsHASLER ShpPLALeL s boa Maec seaduetcy
pl gtelets, @6qgf?9§ngroup, and a Cl1 to C6 alkylsulfonyl group; and
7z represents any one ¢f a hydrogen atom and a Cl to
C6 alkyl group.
[Claim 10]
The blood product according to claim ¢, wherein the
10 compound represented by the general formula (I) is any one
of
N-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-(4-dieth
ylaminomethylphenyl)ethyl]-N-hydroxyformamide and
N-{4-[2-(4-but-2-ynyloxybenzenesulfonyl)-1-{form
15 ylhydroxyamino)ethyllbenzyllmethanesulfonamide.
[Claim 11]
A method for maintaining a function of platelets in
a blood product, wherein the method comprises adding, to
a blood product comprising platelets, a compound

20 represented by the following general formula (I) or a salt

thereof, or a solvate thereof:

IChem. 9]
Ao
X
II I,S\\ Y
zZ HO jr
0]
wherein
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20represented by the follow ng general fornmula (1) or a salt thereof,
or a solvate thereof: wherein X represents a phenylene group; Y
represents any one of a hydrogen atom and -(CH2)nR1l; wherein m
represents an integer of any one of 0 to 4; 5and R2 is any
one of [Chem 10] wherein R2 represents

anyone of a Olxt @8 aldyt s 190Lehy W EhghRY, pe substituted, an aryl
group, which may be substituted, and a d "to 06 al koxy group;

Y represents any one of a hydrogen atom and - (CHy) oR?;
wherein

m represents an integer of any one of 0 to 4;

5 and
R' is any one of
[Chem. 10]
O
/7 3
/u\ ~ S ~ R .
\1\!1 RZ N>Rz , and N ;
R II?5 IIQ4
wherein R? represents any one of a Cl to C6 alkyl
10 group, which may be substituted, an aryl group, which may

be substituted, and a Cl to C6 alkoxy group;
R?® and R! each independently represent any one
of a hydrogen atom and a Cl to C6 alkyl group, or R?® and
R* together with an adjacent nitrogen atom may form a
15 nitrogen-containing heterocycle; and
R® represents any one of a hydrogen atom, a C1
to C6 alkyl group, and a Cl to C6 alkylsulfonyl group; and
Z represents any one of a hydrogen atom and a Ci to
Cé alkyl group.
20 [Claim 12]
The method accordingtoclaimll, wherein the compound
represented by the general formula (I) is any one of

N-[2~(4-but-2-ynyloxybenzenesulfonyl)-1-(4-dieth
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R3 and R4 each independently represent any one of a hydrogen atom and
a C to 06 al kyl group, or R3 and R4 together with an adjacent
nitrogen atommay forma 15nitrogen-containing heterocycle; and

PO represents any one of a hydrogen atom a C to 06 al kyl group, and
a d to 06 al kyl sul fonyl group; and Z represents any one of a
hydr ogenyatamrasisl ah Gl phe Pl pb Kk, 190U y 206G & dPrd2hi de ahlde net hod
according to claiml1l 1 , wherein the conpound represented by the
general formulg@-(kL) s MWypreRe20fynyioxybenzenesulifonyl)-1-(form
N[ 2- (4- but - 2- ynyl oxybenzenesul f onyl) - 1- (4-di eth

yl am no Rheny - far e i de.

N-14- [ 2??%%Hut 5 y%?g%%]etnﬁz\%ﬂ}égﬁﬁ?éfﬁﬁl) : 1-%53?%%0“&1“616

yl hydr oxyam no) et hyl ] benzyl | net hanesul f onam de.
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