SPECI FI CATI ON PHARVACEUTI CAL AGENT CONTAI NI NG Rho KI NASE

-7 NHI Bl TOR Technical Field The
present invention relates to treatnent of various diseases by the use of a
Rho ki nase inhibitor as a pharmaceutical agent. Moreover, the present

I nvention relates to use of a Rho kinase inhibitor as a reagent or a

di agnosti c. SPECIFICATIOM\.ckgr ound Art Ever
since the discovery of Ras in 1981, a nunber of snall GTP bi ndi ng proteins
(smal| G proteins) FHARMACEUTICAL AGENT CONTAINING R/ KINASE INUBITOR,y s ol ogi cal
functions they possess have been st4igl l? Bg&ae small G proteins have a

nol ecul ar wei ght of 20, 000-30, 000 and do not have a subunit structure. They
al | specificall yTheg mmumwmﬂ@fmuswwmsﬁmse

act|V|ty) ( ence, 249, 635-640," 1990; Bourne, H R et al.
Nat ur'e, pmgemﬁ!‘{.ml;asap u@&aleagqm eMoregvesothe present genes

?Sf%dhggat@ﬁéerﬁ%‘%t&%ﬁ“ﬁ%ﬁ?‘%ﬁ?ﬁﬁ e L

groups of Ras, Rho, Rab, Arf and otBgkgrowtTA#di Ng to the simlarity of
am no acid sequences O these, Rho was nanmed so because |ts gene

isolated in the rﬁlmeﬂmhm‘mwg’éaanam 9%8duasmberobsrval TR bin g

£y ol S o B A o

C3 enzyne, m\fsl&h@hs ithey POsstiss Hafve bekH | stidid! 0Th8§e sﬁ‘ﬁﬂ G‘> t OX' n

EDIN, and-inactivated (Narumya, .S." and Morii, S, Si gnal 5 9-

1993; Sel dmelecnlarsweight pr0,0BDcBO 00f@nd denat hmsabumt SIH&)II'C HeTtha]l he

Funct 1 ons SRGiCA A CR G Or] i nydfogyat (e BUE byt (B, (Fisss, 1y

myosi n |1 ohdtivityR (Fall, M- O&:iéh@é%9 53583002090, BOuRHE M, R.%4 ) Nattid 349,

interaction and I nitiate contraction of smooth nuscl e, and the structufe of
snoot h nustlZ1279dPB1hhosphat ase whi ch dephosphoryl ates M.C has been

clarified (Shim i,ol . Chem 69,,.,30407- 30 199

has been clarif fé‘hﬂ%gamfﬁ@%‘é#\}ﬂw‘ sgfg q@éﬁ&% ég@ié W%

Ki nase, ungi&n to hidinhdi§ F6Rhing PRyl ' TAESS ShialGSyst em

andRho is 1 nvoI ved I n-thi sgn%chanl sré%l\/br eovéeiréu an acP’t St G
proteins are largely divided into 5 groups of Ras, Rho, Rab, Arf and others,
according to the similarity of amino acid sequences.

Of these, Rho was named so because its gene isolated in the form of cDNA

from sea hare neuromuscle encodes a polypeptide having about 35% homology
with Ras (Ras homologue) (Madaule, P., Cell, 41, 31-40, 1985).

Rho is specifically ADP ribosylated by C3 enzyme, which is one of the
botulinum toxins, and Staphylococcal toxin EDIN, and inactivated (Narumiya, S.
and Morii, S., Cell Signal, 5, 9-19, 1993; Sekine, A. et al., J. Biol. Chem., 264,
8602-8605, 1989). Hence, the C3 enzyme and EDIN were used to study the
involvement of Rho in cell functions from various aspects.

For example, phosphorylation by myosin light chain (MLC) kinase is
considered to enable actin - myosin interaction and initiate contraction of smooth
muscle, and the structure of smooth muscle myosin phosphatase which
dephosphorylates MLC has been clarified (Shimizu, H. et al.,, J. Biol. Chem., 269,
30407-30411, 1994). It has been clarified that the activity of myosin
phosphatase is, like ML kinase, under the oontrol of the lntmcellular signal
transduction system and' Rho is mvolved in thlS mechanism. Moreover, an active
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Rho bound wi th GIP has been found to enhance Ca-dependent contraction in a
‘§moot h nuscl e .ski nned fiber specimen (Hirata, K, J. Biol. Chem,
267,8719-8722, 1992), thereby suggesting that: the increase in Ca
sensitivity in smooth nmuscle contraction is caused by the inhibition of
nyosi n phos at ase actiVit I a Rho. In Swiss 3T3 cell and 3Y1 cell,
mor eover , ixmbam foundyto enhancp Casdependent icontraktiondnia,  N.

of Z"er.n‘éitﬁbﬁi}m‘?ﬂsci% Bed ke Rpeine (ﬁ@ta%ifnﬂpé@%é@%rb°%%s§9?§ﬁ9§é"ds

1995) havejgegy ﬁ{e&'ﬂlkiﬂl&ea‘s@ﬁl PaSsen!

ki nases |nthed wnst ream of I n the signal tran l?tion pat vvay V|a Rho
has been scopfractioh mna,u&dtb;aﬂio/mhﬂ@ﬁan(dfmmn"phosphatascaﬂ:u via Rhbem ,

(Tshizaki, T otmswissd fbang el poreens: hexicnensht PR 63%?:'( |
(i nase)  acOvarE PIeE ﬂ&?@%ﬁi’ﬁ@ﬁ%??i el E’?%réﬁi@i’fpﬁ%@’ﬁi‘iﬁﬁﬁ@

report ed tlli993rmcda@maﬁor£bfsnanjolﬂnd§of®énhb ciKs.nﬁhga‘ielil E&tfal
(Nakagawa, _Q_ et al FEBS lLett. 392 189-193, 1996) In addition, it has

been repor FEBS keft-» aﬁﬁslhh]& Qi%bambmaylﬂp%lﬁsggd thigo the presence

- phosphat as t L, 273,

245- 248, 1@@9‘4% #‘%‘6%‘]‘%[" oZMSO%@eWM%W t he
activati onpaﬁwi?@warﬂhbna@beeﬂ &d Bxd, actvallyi ROCK(Leasg, T7aHl., J Bifl
al., J. Bial Chem 268, 22251- 254 1@93) and the presence. of

phosphol i p&bem.F27S), 2905120054} 99bHanstheraame Rho-kingse SROCK- andqi A.

o the i Pi??ﬁb?iK aiiela, T2 o e BMHO, 18T taas1893, 1598 IBRptieg: 117y

of kerati nﬁéﬁi@R@@BRRb)CKI@FhWb&Pﬁe(pb&e@ CRRGHINRIARE Iiﬁo €).

spont aneousl y occurred and. chenoatractant nediated motil i ty of (neut rophils

have been aciivatedalqnewith the activation of Rhendl Imsbermalssatported that7- 231,

< ont of PRAHGH SRR BB e brBmery S i PR nelBaeman U | bepdc

by the act Lyl 392 180- 148, 1996)beRnaddibion! fthdsWhée fipdrted that tifls Rhd kase
Lett., 372, 25 28 1995) thereby suggesting the involvenent of Rho in cell

motility. hmhowiaées myosinepkesphatase and inhibiisitsactivity (Kimuraa K. et
neur obl ast |i ke, retraction of neurite and
roundi ng 0&7’?%%&?%7 @%f%%@r%r idic acid, which is an activati.on
~stimul ant of RhoRhbaus k@ documented to be responsible for the activation of not orfly
acknow edged. | nasnuch as _this retraction can be inhibited by C3 enzyne

treat ment PIRiEimkinage bt also lipid kinase (Zeng, J, et J. @ghﬁmw@) 22251t he

for mati gpogbggg 555 Eh fesncR B9 BROBBosE TPESP BERESa bl er 5 BOSL°
also suggested (Siddiqi, A. R. et al., J. Biol. Chem., 268, 24535-24538 1995).

Control by Rho of the motility of Swiss 3T3 fibroblasts in the presence of

serum, motility of keratinocyte 303R by HGF and TPA (12-O-tetradecanoylphorbol
13-acetate), spontaneously occurred and chemoatractant mediated motility of
neutrophils have been reported (Takai, Y. et al., Trends Biochem. Sci., 20, 227-231,
1995), and control of the permeation of liver cancer cell (MM1 cell), which is one of
the metastatic cancer models, through cultured mesothelial layer by the activation
of Rho has been reported (Yoshioka, K. et al., FEBS Lett., 372, 25-28, 1995),

thereby suggesting the involvement of Rho in cell motility.

Meanwhile, in the cells derived from nerves, such as neuroblastoma, PC-
12 cells and the like, retraction of neurite and rounding of the cell by
lysophosphatidic acid, which is an activation stimulant of Rho, have been
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absorption of bone take place in the clear zone of osteoclast fromthe
“*surrounding, is inhibited by C3 enzyne treatnent (Zhang, D. et al., J. Cell
Sci., 108, 2285-2292, 1995), a deep involvenent of Rho in the norphol ogical

changes in cells has been suggest ed. In addition, C3 enzyne
t reat ment reportedly I nhibits activation of an adhesi on nol ecul e such as
LFA (1 eukackmewladgedi onasmsuch as shisaetragtion canche imhibited: by £%iexxgymezy me

oL SR A By 5 G 0 G 5 B i

a1 50 conc T ged YRRRURp of pRIGBine, WifichiseDalirEs P ste RElcAE USSR and 'S,
| %l ét CS: ! ,abg{g):u‘p %byﬁ ol . q??eg 1@; r 3- 642)3 Eﬁg) tmmxlménggewi;t he
i nhi bi ti odS Bt : Bﬁ'ﬁqgu eh etk e, 4,08, 22

bactori al 1orbct 16 ?&@Wwﬁ%ﬁﬁ%&?ﬁ@%w@%%ﬂﬁ Ha g

I n pregnaguggedted. noreover, the levels of Rho and Rho Ki nase are reported
to be higher as corrpared to nonpregnant rats (N.iro, N et , Biochem
Bi ophys. Res. CHagdditiony£:3 enzpme treatment Iy énybits mmman Rho and

o, L2 S RS A b e kR PR et b
1997) consikéeand CDehgyrhe wRanaent fepditedly inhibits prolifératidn ofSwiss 33 ul ar

mat ri x adheS| on during the stages. of fertilization, enb ogenesi s _and

enbr yoni ddibreblasts nmnotp,u etali, Qnoogens, &hlﬂ"f%ﬂﬁﬁ; 93)et Thus, Rho Bi ol .

Grem 2o PrGREdy i cdf Aihesion and ool BBk h 130 BESR-RMR, ShA% ™

receptors memwﬁmm%f@fé@g&%{mws Qﬂa!)f cel®pad

range of cell ghenomana such as snooth muscle contraction, cell not] I|ty,

cel | adhedil®9-1%80 sfarmetion of cell (Khaseavi- P@aﬁroﬁmtalnddoh@ellﬂ@l, vi a
act onyosi oth nuscle contraction is significantly

I nvol ved m¥ﬁe%?4§é%§é3 &gﬁg of hypertension, angina pectoris,
cerebrovascul ar 1f Qi af tHedinhibitioh 6l invAio 6f Bfsentery bacillus into epithelial

3 circulation disorder, immnent inmature Birth and the like; cell

motility selydyL3 Engane ;arecesit seportihasaiocumented the sieep énvolvemenheftRho

s Goep y Tukgertal ilRBR Tdstn, 1B AE FRE R DRl IS 0 e

di sease, AlDS, fRPreghdrit tads :ﬁaﬁbd%ﬁletheq&eqé of Rhb iandZRHo &ittas¥ dretrepotted e;

mor phol ogi cal change of cell eeply i nvol ved in brain function disorder,

ost eopor odpde higheras gompared to panpregiags sats(Niire,J¥+ etald BipehemiBiophys.
: Res Commun., 230, 356-359,.1997}, and deep involvement of Rho and Rho

kmase in muscle contraction of uterus for chﬂdblrth has been known. Further,
integrin (Sueoka, K. et al., Fertility & Sterility, 67(5) 799-811, 1997) considered to
be involved in the cell-cell and cell-extracellular matrix adhesion during the stages
of fertilization, embryogenesis and embryonidation is known to be activated by
Rho (Morii, N. et al., J. Biol. Chem., 267, 20921-20926, 1992).

Hence, it has been made clear that Rho is activated upon receipt of signals
from various cell membrane receptors and the activated Rho functions as a
molecule switch of a broad range of cell phenomena, such as smooth muscle
contraction, cell rﬁoﬁlity, cell adhesion, morphological changes of cell, cell growth
and the like, via actomyosin system. |
| Smooth muscle contraction is significantly involved in the disease states of
hypertension, angina pectoris, cerebrovascular contraction, asthma, peripheral
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and cell growh is deeply involved in cancer, arteriosclerosis and the
Tike. Therefore, a drug that bl ocks the functions of Rho is considered to
make a therapeutic agent for these diseases in which Rho plays sone role.
At present, however, only C3 enzyne and EDIN can inhibit the actions of
Rho. These are prote| ns whi ch cannot perneate cytoplasm which prevents
their devefBpwationdiserdesimmirent immatirerhirth and the likery ceHanotilityrplapsien

the si gnal Epefa BT Ty prlrin SRR ol neetaéraobe ORI Py,
i nhi bltlonnﬁnmmpaﬁseahdm@mswfaah@%eeﬂe@\}g ePEMEYSor 2.

specific inhibitor of Rho kinase has not at e.
expect ed, CaReas mmmmaUMUHa@mmm&eﬂmuanm higlalon dfi nase,

228?05“?[]2 e G ne B e mormRdngioelitianded Gllis phemlieniived i braip o
ast hmiucperl pher a kgﬁéé'ﬁ atl éorgfeergﬁ1 ur?@f@@?ﬁ% g%‘?@%%i&%‘kﬁm S,

cancer, mﬁhdmﬂlglmthlsmmymmmn@;mmwﬁ@ﬁs%nd%ﬁﬂﬂ{e .
fertlllzat nd ni dati ertilized egg,. osteoporosis, retinopathy,
brai n func Qfesaﬁ&sgtﬁahg{o@kﬁéhefw@mwf@mmwdm diteasakead t he

li ke. qrgggu known to be usef ul
as an agen%l'l ﬁ Hg&(&)%@yl ax@%%%%#@qs@(g% di sorder in

coronary, cer ebr At preseng| hawelepconlyC3 ahzyihé ehdSEBDEN dah Mehibit@e(dtibns ot

pot ent and g asting therapeutic agent of hypertenS| on, angina pectoris,

renal and £$6 arg proteinsivalchicepnet permeatesyioplasm, whichypreventts their
cerebrovas g‘;e% e), as well as a therapeutic agent
of asthma {i apapese éa?‘é@ﬁ@%ﬁlﬁaﬁle#%}bl I cation No. 62-89679, Japanese
Pat ent Unexam neOnRite!dthef hand Na:hiBitioA 16t 1o kilkda'WhRHPRl@risiddred fbaed

Publ i cati on No. 4-273821, Japanese Patent Unexam hed Publication No.
5- 194401, pm&@m aJ:n Qﬁ&u:;ﬁgm@ldransducuon pathway via Rho, is considered to

A

vasodi | at oHomveﬂoarsmmo iahitsied of hdkifisk 3 it bednlbidvin ko'@atd, On
| nprovi ng agent,_an anti-asthm agent a heart protection agent, a platelet

aggr egat i on |nh|1§|1$6¥£’e(3€¢) a1 dhatby searshinga sgmpounshthat inhibits Rho

nyper vi scom e yar Rl 4aC Bl wifbe bisaCAR el br Bif prppiigans. ©

57- 200366, ardpangeatniaiteofitheaboesiniattiondd disshdedariPph z%%ﬁé%btﬂ%%“ﬁse
Patent Uneiam ned PUblt caron No, 2 2oLy, Japanest Paient Chexart ned

: penpheral circulation dlsorder, unmature b1rth artenoscleroms, cancer,

' mﬂammatlon, immune disease, autmmmune disease, AIDS, ferhhzauon and
nidation of fertilized egg, osteoporosis, retinopathy, brain function disorder,
bacterial infection of digestive tract and the like.

The compound of the formula (I} is already known to be useful as an agent
for the prophylaxis and treatment of circulatory disorder in coronary, cerebral,
renal and peripheral arteries and the like (e.g., a potent and long lasting
therapeutic agent of hypertension, angina pectoris, renal and peripheral
circulation disorder, and suppressive agent of cerebrovascular contraction and the
like), as well as a therapeutic agent of asthma (Japanese Patent Unexamined

~ Publication No. 62-89679, Japanese Patent Unexamined Publication No. 3-
218356, Japanese Patent Unexamined Publication No. 4-273821, Japanese
Patent Unexamined Publication No. 5-194401, Japanese Patent Unexamined

.r
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Pat ent Unexam ned Publication No. 6-56668, Japanese Patent Unexani ned
~Publ i cati on No. 6-80569, Japanese Patent Unexam ned Publication No.

6- 293643, Japanese Patent Unexam ned Publication No. 7-41424 and Japanese
Pat ent Unexam ned Publication No. 7-277979). However, these

conpounds of the formula (1) or (Il1) are not known to block the functions
of Rho or PublicationrNo. &i41£80 andhWHD9D/ 28387 and the like).

Di scl osure of t | nventi o : The. present.inventi.on ai t providing
a Rho ki nase in%%@ynngglfoﬁmmy ¥ to Usehutes &' o

I ntensive %ﬁs:ﬂh’-]gﬁ) ta%bﬂ' ﬁ&t Niéh. [ PHREn fitAttich A i t

I nhibiting 0 Ki Eéégﬁﬁl?ﬁgﬁea |E§{)ﬁ enﬁ?’act I on, an %}t I = angi ggen ’
pectori s aghiamti-asthoea agenty adwmarbpratectiom agemt, aplatelet agigregadion imhibitor, a
anti-asthna acgtion, a peripheral circul atign inproving action, an.i ture
birth pr ovBFHGIASYRdraTa treabing agent, an anfliplampehtory aefaband A agent for fe;
action, an | AL t i Y i i n

2t of muneP RS B Sateiide FIypRRb BB SHOREE T Pillen |
action on Upekiunia&l PablieatibrnNeas7 200366, JapahesePateny Urkxaasihedpor osi s
treating action, a reti ncgqe??tsig1 treating_action, a brain function_inproving

action, a Publieation/ Nog6is JapanesaPaient dinexgmiped Kublisation No- 2t and

parti cul ar PyoaL Pl e UfetRbied PanlatoR NR #2020, 3ihese, ot o
' ?Rgiggeﬁffggf%%rg of _asFﬁﬁ%migatﬁﬁgtr}?ﬁ?&?isgﬁggént .oédggri‘phgirlal cirecul Zt I on

di sorder, BRupheation Not 6-80269% JapanesaRatent Uscramin blieadion Ne. R0

arteriosclerosis n_apti -cancer ., dr an t - :

i rrrrunosuppﬁﬁggﬁ?ﬁe_, ﬁ% ept, Unggamined gb‘g'ﬂ?a n g&t Z,-%gﬁ{]?fg@g@g@gﬁ@ﬁt i - Al DS
drug, a thepeRa#iiheéd Publitation No. 7-277979). _ S

of osteoporosis, a theriﬁeut I c agent of ‘retinopathy, a brain function

i nprovi ng drug, Howewer,dbese corapounds ofthsrformudai(} on §raresot &ngsan to/blogckact
I nfection, which resulted in the c Letion of. the present invention.
It has beem%m&f ?fwﬁ%%gﬁﬁ&“{iﬁ%w%ﬂ‘?iﬁ ié)csuo%no ki nase is useful

as a reagent for the study of Rbfcfisdr&bOtHe vegtisad as a di agnostic of the
di seases relating to those, which resulted in the conpletion of the present

i nventi on. Thepresatitigventiathaims et previdingsn Rherkipass/ inhibiter,as a novel

follow ng. (1) A pharmaceufical age opt al. ni ' .- nhi Qi t

(2) A phar RiebmacBIicTRERnL . o PR oGRREY il e Brediffulyiidtsilhe,

| east one yge uhdaRhitieng RHGkiRRE hilki st0anfihjpdriei e attion,agent

of hypertension, a therapeutic agent of angina pectoris, a suppressive

agent of cantbanginaqectoris action, a cerebrovascular contraction suppressive action, an
anti-asthma action, a peripheral circulation improving action, an immature birth
preventive action, an anti-arteriosclerosis action, an anti-cancer action, an
antiinflammatory action, an immunosuppressive action, an autoimmune disease

improving action, an anti-AIDS action, a preventive action on fertilization and
nidation of fertilized egg, an osteoporosis treating action, a retinopathy treating
action, a brain function improving action, a preventive action on bacterial infection
of digestive tract and that the Rho kinase inhibitor is useful as a pharmaceutical
agent, particularly as a therapeutic agent of hypertension, a therapeutic agent of
angina pectoris, a suppressive agent of cerebrovascular contraction, a therapeutic
agent of asthma, a therapeutic ageht of peripheral circulation disorder, a |
prophylactic agent of immature birth, a therapeutic agent of arteriosclerosis, an
anti-cancer drug, an anti-inflammatory agent, an immunosuppressant, a
therapeutic agent of autoimmune disease, an anti-AIDS drug, a therapeutic agent
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contraction, a therapeutic agent of asthma, a therapeutic agent of .

“peri pheral circul ation disorder, a therapeutic agent of arteriosclerosis,
an anti-cancer drug, an anti-inflammtory agent, an inmmunosuppressant, a

t herapeuti c agent of autoi mmune di sease, an anti-AlIDS drug, a therapeutic
agent of osteoporosis, a therap_eutictg%ent of retinopathy, a brain function

i nprovi ng @ esjcopoTsisp Atheranetiticagent of rétinopathy, & brain, fuaction timprevingve and
conposi 11 o e oue HRL A bieptdarye Bestiaf dieeshivh drck egbtan Richas o
lzgm 2: ;?Lgﬁgﬂllg%gml}ftﬁg?gﬁﬁﬁ ngﬁ?ﬁpgﬁggﬁgg% : \éeéog?;i ﬁi Lgageg}]o ki nase
i nhibitor. (6) Athas héenzalso fourndthatra compoiindrehich inhilsits Rhotkonask jef t he
L?r trrﬁlaaf glrﬁ.ﬁ?fgl as armgerttefp”:he study oféﬁé glxd- eor l?zilnrcllseRaand as adiagnoslﬁz o?‘ﬂ?é oup
(b)  or dis€4éds relating to those, which resulted in the completion of the present

invention. _ ,

Accordingly, the present invention provides the following.
(1) A pharmaceutical agent containing a Rho kinase inhibitor.
(2 A phanna¢eutica1 agent containing a Rho kinase inhibitor, which is at least oné -
" member selected from the 'gmup conSisﬁng of a therapeutic égent of hypétteﬂsion,

a therapeutic agent of angina pectoris, a suppressive agent of cerebrovascular

contraction, a therapeutic agent of asthma, a therapeutic agent of peripheral

circulation disorder, a therapeutic agent of arteriosclerosis, an anti-cancer drug,

an anti-inflammatory agent, an immunosuppressant, a therapeutic agent of

autoimmune disease, an anti-AIDS drug, a therapeutic agent of osteoporosis, a

- therapeutic agent of reﬁnbpathy, a brain function improving drug, a prophylactic

agent'o_f immature birth, a cohtracepﬁve and a prophylactic agent of digestive tract

infection. _

(3) A pharmaceutical composition containing a therapeutically effective amount of

a Rho kinase inhibitor and a pharmaceutically acceptable additive.

(4) A reagent containing a Rho kinase inhibitor.

(5) A diagnostic containing a Rho kinase inhibitor.

(6) A Rho kinase inhibitor containing an amide compound of the formula (I)

o
|
_ Ra — C— N —Rc : )
wherein .
Ra is a group of the formula
R R?
\ |-
o |



in the formulas (a) and (b), R I s hydrogen, alkyl or

*¢ycl oal kyl, cycl oal kyl al kyl, phenyl or aral kyl, which
optionally have a substituent on the ring, or a group of the
formul a 3 (d)
[err] wherein R err] iB hydrogen, alkyl or formul a:

-NR[err]NRlerr] wherein Rlerr]
different and each is hy&.ogen, al
“Rlerr] is hydrogen, alkyl\\aralkyl\
or Rlerr] and Rlerr] in conﬂlﬁ-atAon
het erocycl e optionally h§¥ in th

and Rl err] are the sane or

ar al or phenyl,
k(%i cyano,

nitro or
ow a group formng a
41 Ng, oxygen atom sulfur

atom or optionally subst ut ed nltroﬁen atom Rerr] i s hydrogen,

al kyl or cycloal kyl, cycloal kyl al kyl, phenyl or aral kyl ,

whi ch optionally have a substituent onRPhe ring, or R and R[err] I n
conbi nation form together with the adjjacent nitrogen ato )

group formng a heterocycle optionallyjmyrng, in the rlngb oxygen

atom sulfur atomor optionally geesNitu fd nitrogen atom R err] S
hydrogen or alkyl, R err] and R err] re the sane or different and each
I s hydrogen, aIkyI aralkyl hal ogen, nitro, am no,

al kyl am noy, al koxy, ar al kyl oxy, cyano,
acyl, ner cap?fey ﬁﬁ ; % I kyl t hi o, carboxy,
al koxycar bRnyl , car banh)hydragéqylamylbﬁr@ﬂoamylg@ya@a]kym(ﬂ phenyl or is a

group of the forrrula

[err] whera@ialily whigh anﬂomqlbrmvmaéuba@nmt@mﬂamg,Mt and
each is group of the formula

 NRY
_< @
R®
wherein R°® is hydrogen, alkyl or formula : -NR®NR® wherein R®
and R’ are the same or different and each is hydrogen, alkyl,
aralkyl or phenyl, R’ is hydrogen, alkyl, aralkyl, phenyl, nitro or
cyano, or R® and R’ in combination show a group forming a
heterocycle optionally having, in the ring, oxygen atom, sulfur
atom or optionally subsututed mtrogen atom,

R is hydrogen, alkyl or cycloalkyl, cycloalkylalkyl, phenyl or
aralkyl, which optionally have a substituent on the ring, or
R and R! in combination form, together with the adjacent nitrogen atom, a

group forming a heterocycle optionally having, in the ring, oxygen
. | atom, sulfur atom or optionally substituted nitrogen atom,

R? is hydrogen or alkyl, .

Riand R* are the same or different and each is hydrogen, alkyl, aralkyl,
halogen, nitro, amino, alkylamino, acylamino, hydroxy, alkoxy,
aralkyloxy, cyano, acyl, mercapto, alkylthio, aralkylthio, carboxy,
alkoxycarbonyl, carbamoyl, alkylcarbamoyl or azide, and

A is a group of the formula



hyd?ogen, al kyl , hal oal kyl, aral kyl, hydroxyal kyl, carboxy or
-al koxycarbonyl, or R err] and R err] show a group which forns
cycloal kyl in conmbination and 1, mand n are each 0 or an integer of

1-3, in the formula (c), L i s hydrogen, al kyl, am noal kyl, nono
or di al kyl am noal kyl , tet rah of urfuryl, carbanoyl al kyl,

pht hal i m doal kyl , am di no or group of the formul a

[err] - wherein Bis hy_d_r@%leg __aJ koxy, aral kyl,

aral kyl oxy, am noal kyl 3? al kanoﬁ)oxyal kyI

al koxycar bonyl al kyl , [err]- elm nobenzyl furyl, pyridyl,

phenyl , phenyl am no, styryl or : nm im da-zopyri dyl,

Q err] is hydrogen, hal ogen, hydroxy, argl kyI oxy or t hi enyl et hyl ,
Wis al kyl ene,

Qerr] is hydrogen, hang&an R%iaret:h%sameok;hﬁerentandeachls
hydrogen, alkyl, haloalkyl, aralkyl, hydroxyalkyl, carboxy or
alkoxycarbonyl, or R* and R show a group which forms |
cycloalkyl in combination and 1, m and n are each O or an integer of

1-3,
in the formula (c),
L is hydrogen, alkyl, ammoalkyl mono or dlalkylammoalkyl
tetrahydrofurfuryl, carbamoylalkyl, phthalimidoalkyl, amidino or
a group of the formula
o
] 0
B—C—
/ oO— W — F
4

Q—Pz——.x— (h) or

P VAR 0

wherein B is hydrogen, alkyl, alkoxy, aralkyl, aralkyloxy,
aminoalkyl, hydroxyalkyl, alkanoyloxyalkyl, alkoxycarbonylalkyl,
a-aminobenzyl, furyl, pyridyl, phenyl, phenylamino, styryl or
umdazopyndyl .
1 js hydrogen, halogen, hydroxy, aralkyloxy or thienylmethyl,
W is alkylene,



X is al kyl ene, : B i,s hydrogen, hal ogen, hydroxy, alkoxy,

*‘nitro, amno, 2, 3- di hydrofuryl or
5- et hyl - 3- oxo- 2, 3, 4, 5-t et rahydr opyri dazi n- 6-yl ; . and Yis a
singl e bond, al kylene or al kenylene, and in the fornmula (c), a broken line
s a single bond or a double bond, and R err] I s hydrogen
hydr oxy, al koxy, aIkox&%ﬁwhyﬂnﬂngmmmﬁﬂ&aﬂq&hﬂxyoﬁanﬂkykn??
ar al kyl oxycar bonyl oxy;_ Rb i s a hydrogen, an al kyl, an aral kyl, an
ami noal kyl or a nono- %S alkylene, di al kyl am noal kyl ; and Rc

Is an optionally substd it r ‘lﬂf I g LI agen.. hsomer
t hereof and/or a phar rgcieéu}gﬂjé‘gg y’lgél}ég ’%&’{B&ﬁéﬁir.] Ighg'@%]f@rq’ er eof .
(7) A pharmaceutical adibpdrofarylars-nithy3aRo-d, 46-tehy dabin 6y
i somer thereof and/or a Ehar maceutical |y _accept able acid addition salt

thereof, which is at Yds g singlghends pliglene-er alkenplemesande sel ected from

the group.c LSt f hypertension, angina pectoris, cerebrovascular
contractigﬁ?ﬂggFﬂﬂagé d peripheral circulation disorder, which are caused

by Rho ki paskehdine® HB¥ SRR BdriPbr AGOMbICBoRA iy a conpound of the
formula (1), an isoner thereof and/or a pharmaceutically acceptable acid

?ddititﬁn &I t therepfiis\hydc' ?gemtrwro:gagitkm aik(myaaﬂmnt : tydno:@g alkarmgll oxytand
romthe group consistin .a _thergpeutic agent of arteriosclerosis, an
anti-cancer drug, an eﬁ'}?ﬂgg‘??fw‘ﬁﬁﬂ%‘?ﬂgwagent, an i nmunosuppr essant, a

t her apeut igg, agent of gytyol | 'gﬁgg, Br?l}]Srl" | L3R 1 BondPert i C
agent of osteoporosis, a ther pe’gétu?c ' g’ear'f? 0 étalﬁnopa't Y, éﬁ.bér aln fg’ﬁction
i mprovi ng drug, a propligliytaminoadleylt and i rmature birth, a contraceptive and

Rho. K nas G nhi byt or y 1868 ARGl FEBHeL P o SANIES TRFRERor mul 2
(L) er SRonic el and)of  prlserere-alcohudi Bk aplcyan e tfhulon
cont ai ns {7)cAh phammceaticilagent cuhtaiging a eompeurneofithe fermhulen@), an isomer
i bi t or therOLARAAGt A pBaETRCEubeall AcsTYs ARk seltdercor, which 94
° tHErdpéeaitic\Ugefit of AC1ehSf GHé Bisehke selected from the group consisting of |
hypertension, angina pectoris, cerebrovascular contraction, asthma and
peripheral circulation disorder, which are caused by Rho kinase. ,
(8) A pharmaceutical agent containing a compound of the formula (I), an isomer
thereof and/or a pharmaceutically acceptable acid addition salt thereof, which is
at least one therapeutic agent selected from the group consisting of a therapeutic
agent of arteriosclerosis, an anti-cancer drug, an anti-inflammatory agent, an
immunosuppressant, a therapeutic agent of autoimmune disease, an anti-AIDS

drug, a therapeutic agent of osteoporosis, a therapeutic agent of retinopathy, a
brain function improving drug, a prophylactic agent of immature birth, a
contraceptive and a prophylactic agent of digestive tract infection.

(9) A reagent having a Rho kinase inhibitory acﬁvity, which contains a compound
of the formula (1), an isomer thereof and/or a pharmaceutically acceptable acid
addition salt thereof. '

(10} A diagnostic of a disease caused by Rho kinase, which contains a compound
of the formula (I}, an isomer thereof and/or a pharmaceutically acceptable acid
addition salt thereof.

(11) A Rho kinase inhibitor containing a substituted isoquinolinesulfonamide

9



[err] wherein R[erf] is a hydr ogen, a chlorine or a hydroxy, and

‘when R[err] is a hydrogen, Al k is an al kyl ene having 2 to 6
carbon atons, which optionally has al kyl having 1 to 10 carbon
atonms, aryl or aralkyl as a substituent; Rerr] iIs a
hydr ogen; I's a hydrogen, or a |linear or branched al kyl having
1to derivative obthesfobmmla{lns, an aryl or an aral kyl; Rlerr]. is a

hydrogen, a linear or branched al kyh havingd to 6 carbon
atons, an aryl or an aral kyl, or benzoyl a cinnanyl a

ci nnanoyl, a furoyl or a group he fo g‘orrrul a
oR16 [err] V\her%ﬂ} @{kr ear or brgﬂched al kyl
having 1 to 6 carbon atons - or a group of the following formula

[err] wher ei ngR § Rlerr] are hydrogen or directly
bonded to form : gving 2 to 4 carbon atons; or R err]
and R err] are directly bohged al kyl ene having 4 or Iess car bon

at ons, which is optiona Iy substituted by alkyl having 1 to 10

car bon atoms, phenyl orpihenzyl, or
10 Rlerr] and R[err] - directly or in conbi nati on via oxygen atom
form a hevéheseirc| e

R is a hydrogen, a chlorine or a hydroxy, and

when R* is a hydrogen,

Alk is an alkylene havmg 2 to 6 carbon atoms, which optionally
has alkyl having 1 to 10 carbon atoms, aryl or aralkyl as a

substituent;
RS  isahydrogen;
R* is a hydrogen, or a linear or branched alkyl having 1 to
| 6 carbon atoms, an aryl or an aralkyl;
R is a hydrogen, a linear or branched alkyl having 1 to 6 carbon

atoms, an aryl or an aralkyl, or a benzoyl, a cinnamyl, a
cinnamoyl, a furoyl or a group of the following formula

OR'16
l G

CHCHQ -

wherein R* is linear or branched alkyl having 1 to 6 carbon atoms
or a group of the following formula

__< M
NHR®

wherein RY and R*® are hydrogen or directly bonded to form
alkylene having 2 to 4 carbon atoms; or |
R® and R* are directly bonded to form alkylene having 4 or less carbon atoms,
 which is optionally substituted by alkyl having 1 to 10 carbon
atoms, phenyl or benzyl, or -

10
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together with the adjacent nitrogen atom and when R12 is achlorine or a

“hydr oxy, Al k is an al kyl ene having 2 to 6 carbon atons,
which is optionally : substituted at the hydrogen bonded to
car bon by al kyl having 1 to 6 carbon atons, R err] and .
R err] ar e each a hydrogen, a linear or branched al kyl haV| ng 1 to 6
carbon at oRE and B ect Id}rebﬂyi@e combination iz oxygehcatonefonyl 2 heterocycle
trinmethyl ene, wherein dr gtin tElotglded .o ar bon is o tlogal |y

substituted by al kyl M Aigpgen gto | is a
hydr ogen, ﬁhbhrl?a'isﬂrch!IHﬁE@BPQ having 1 to 6 carbon

atons or an ani dino, an isoner ther€df and/or a pharnaceutically accept abI e

acid addition salt theMois ani alijylénehavimg@td 6 catbargatvms,avhiehris optio
conmpound of the formul a %qtean i somrer, t hereof and/ or_a phar rraceutlcal

?ccept abl edaC| d addi It i §H 7 tiae hydppgesbonded W?ﬁﬁdm@lﬁbent of at
east one disease sel egls onsi sting of hypertension,

angi na pectoris, cerebroeﬂg ?ar cobgﬁggé}f.% ast hma, infl armat i on and,
brain funcRFemdiR%or deare mamg@m@t

chéd 1
phar maceuti cal agent contai ni ng a corrpound of the fornmula (I I) arﬁopsorrer
t hereof and/or a phar nEahen @ @%d@@sﬂﬁmdadt@eachiothm'rtOQMmetﬂmdembr

which is at |east one en lected framthe rou Ggons stlng
of a therapeutic agent@@%ﬁ%ﬁ%b&’&%m egotp F‘%

agent of arterlosclerosubsU@ﬁe@bsrlaﬂéﬁr}iaiﬁng'ltt%ééiﬁo%ﬂﬁfé"%?ressa“t a
therapeutlc sagent of autoimmune di sease, an anti-Al DS drug, a therapeutic
agent of {eopor05| s, lwammammmtbranchm alkyb hawing htp6aalrpbrct i
agent of inmmture bi rth contrace i ve and a prophyl actic agent of
digestive tract infect ?‘Hﬁn ‘8& ent haV| ng a Rho ki nase inhibitory

activity, aisomeaiiefédTand/ef BjsHIth aﬂ&‘ %{t&#&?
and/or a phar maceutically éccept abl eﬁgg?l additron sa d[ad rﬂéﬁl’f
di agnost i 12bA phammaceusicabagant doptaining a campound ofﬂmdnrmuins(m,anﬂmnaﬂ of

el d add SR andTor e macE Ay B tabie A ARG ERIEher e WHKH 1S &
11 . therapeutic agent of at least one disease selected from the group cons1st1ng of
hypertension, angina pectoris, cerebrovascular contraction, asthma, inflammation-
and, brain function disorder, which are caused by Rho kinase.
(13) A pharmaceutical agent containing a cbmpound of the formula (), an isomer
thereof and/or a pharmaceutically acceptable acid addition salt thereof, which is
at least one therapeutic agent selected from the group consisting of
a therapeutic agent of peripheral circulation disordér, a therapeutic agent of
arteriosclerosis, an anti-cancer drug, an immunosuppressant, a therapeutic agent
of autoimmune disease, an anti-AIDS drug, a therapeutic agent of osteoporosis, a
therapeutic agent of retinopathy, a prophylactic agent of immature birth, a
contraceptive and a prophylactic agent of digestive tract infection.
(14) A reagent having a Rho kinase inhibitory activity, which contains a compound
of the formula (I}, an isomer thereof and/or a pharmaceutically acceptable acid
addition salt thereof. :
(15) A diagnostic for a disease caused by Rho kinase, which contains a compound
of the formula (II), an isomer thereof and/or a pharmaceutically acceptable acid
addition salt thereof.
(16) A compound of the formula, (III)

11



[err] wherein Rc' is an optionally substituted heterocycl e having
“‘nitrogen, which is other than pyridine of Rc, and other synbols are as

defi ned above, an isoner thereof and/or a pharmaceutically acceptable acid
addition salt thereof. (17) The pharmaceuti cal agent of the above (1),
contai ning a conpound of the f or muIRR (Ir1), an isonmer thereof and/or a

phar maceutical ly acceptable acid ZgEitlon salt thereof as a Rho ki nase
inhibitor. (18) A pharnaceuti cal contBbni ng a conpound of the fornula
(rr1r), an isoner thereof andkor & maceu |caIIy acceptabl e acid addition
salt thereof, which is at |east ohe—? eapquth@gent selgﬁted fromthe
group consisting of a therapeutic agentfjof hypertension, t her apeutic
agent of angina pectoris, a suppre55|ve0agent of cerebrovascul ar
contraction, a, therapeutlg a ent of ast hma,” a therapeutic agent  of

per i pheral""l'L‘°1‘¢Te tif 87 QR mdsdtawnga nitxegen; wideh és osi s,

an anti - uppressant, a
t her apeuti @age%ﬁn@?yﬁmﬁaﬁ@%ﬁgﬁﬁgtﬁ W’ a therapeutic
agent of egfisomertadreof and )@ #phtimacagitilyGicceplabloadiidditor salt thérebft | on
| mpr ovi ng dr 'ﬂm a prophyl actic agent of inmmature birth, a contraceptive and

a prophyl & etm@éggcnfeoftthaabwqwcwmnmg@mpnundﬁéhcl cal
conpositi@n of bove (3 ning.,a_co of t he f.or

o |sorrer? @Jﬁﬁaﬁa iy Wieniit gl B Bt HERRHEaNP eocrptabI agid Siition
t her eof agaft tHefedfa8aSRh Kithdde thibitet0) A reagent haV| ng a Rho ki nase

i nhibitory activity, which contains a conpound of the fornmula (l111), an

i somer t h¢l8)aA phamacelau@ agnnteomanang)a corupound béﬂaa:fodrmﬂal (il), an isafrter

we%ﬁgf kﬁﬁ%@g? 5| nase I nhi b|t %% t%}? I a Hﬁ fo qafp%e ?as&ci_gﬁzed

th f éﬂﬁﬁﬁ eﬁﬂghﬁg It th f.
5 A a?ﬁ/léﬁst%r@}tﬁ lﬁCI \éeﬁe base ﬁﬁ@ﬂ?%ﬁﬁl on o hase

(22) A nethod for treat'ing a diseas 0 f ‘Rho ki nase,

conpri si ng terapéuticagent of hypartension; adhetapenticeagent of angimat pectoris,ého

Ki hi bi t

(955 *The HDRreeR M&*ﬁ@@%ﬁ%%ﬁﬁ%ﬂ@&h%@ﬁgﬂaag%tafs%faesﬂaq&aame
by the infgpf ehbefﬁéﬁ?ﬁwe&cmhdﬁa%r%ﬁﬂa aﬁeagéﬁte&ft ed from
the group con |st|ng of hypértension, angi na pectoris, cerebrovascul ar

contracti mtermdMS,aaIpantlfmmcardmg,can anuﬂnﬂalmnawagemt.am oscl erosi s,

cancer, an infl amrat i on mune  di sease aut ol ne d| seas S,
osteoporogﬁngn nos a:herapeutmagen ofau n:amuntranalJ ﬁ.ﬂdﬂ@

drug, a thempeuhc agent of osteoporosis, a therapeutic agent of retlnopaxhy,
brain function improving drug, a prophylactic agent of immature birth, a
contraceptive and a prophylactic agent of digestive tract infection.

{19) A pharmaceutical composition of the above (3}, containing a compound of the
formula (), an isomer thereof and/or a phannaceuhca]ly acceptable acid addition
salt thereof as a Rho kinase inhibitor.

(20) A reagent having a Rho kinase inhibitory activity, which contains a compound
of the formula (I}, an isomer thereof and/or a pharmaceutically acceptable acid
addition salt thereof as a Rho kinase inhibitor.

(21) A diagnostic for a disease caused by Rho kinase, which contains a compound
of the formula (1), an isomer thereof and/or a pharmaceutically acceptable acid
addition sélt thereof.

(22} A method for treating a disease based on inhibition of Rho kinase, comprising
administering a pharmaceutically effective amount of a Rho kinase inhibitor to a
patient.
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bra;i'n function disorder, immture birth, fertilization and nidation of
~fertilized egg and infection of digestive tract. (24) A nethod for treating
at | east one disease selected fromthe group consisting of hypertension,
angi na pectoris, cerebrovascular contraction, asthma and a peri pheral
circulation disorder, which are caused by Rho kinase, and arteriosclerosis,
cancer, i (23)&heatreating nmethod oftbe abeove (22) ovhexeir thié dissase treazhle by the

ost eopor 0si S, .Leti .brain fynction disorder, .i ture birth,

Certirs s atnamitionop HERAS ik 5 ar ipsss shefiatate Bh U8 SRS ve
tract, whi [ }&Pﬁﬁﬁb 'Séﬁgi'r@ﬁzt ré@&’ﬁ‘ﬂf&z& ggb ' ﬁ.ﬁeﬁé t -of
a corrpoungai#&tﬂﬁg(#o a 31,’ ahl i rretlrgﬁghereo an %igcgﬁp ar rrrgfc;eaéutlc 1y
accept abl a periphexdlicirculation|dissrder earteridseigrodis/earicet, &ninflaraatation, an | east

one di sease sel ected fromthe group consisting of hypertensjon, angina
pect ori s, IEERERE Bi5638¢,) an a”tpimmune giseass; S, QStEoRgrRsis; ttinopathy.a n

function ¢ . '-gt)] R ]ﬁiz”ﬁtfg.‘ﬁi! DAsE Ner | .2

circul ati g’nlghg{l @gcggﬂmarterﬁhofsﬁcwlg&%s S, ‘cancer, i %@dﬁgﬁgggﬁ%%%ne
di sease, AndSnfetioposfaigestive tiaiti nopat hy, immture birth, fertilization and
nidation of fertilized egg and infection of digestive tract, which

conpr i ses (2 methed forfreatingatigast enediscgsesaleded from thegroup consissingefnd

of the fo I [1), an.isoner .therepf and/,or a pharmaceuytiically acceptable
aci d add) TPERRElRon, AR B CErmaraserar cBpBARHTR dtbhifend gne Gl ease
sel ect ed igepipheRs &iﬂﬂ@ﬁ&?ﬂﬁ&&&@%ﬁéh%éﬁﬁ@é&b?ﬁhﬂﬁﬁb&% &RFLorit s,
cerebrovascular .contraction, asthma, peripheral <circulation disor.der,

ar t er i osclagtepiossleresisceanceryinflammation, immunealis¢aseaaytoinununedisease; sease,
Al DS, ost 0s)j s, retinopath brain functiop di,sorder, I ture-birth,
ferti| |z atith GHFoRPRSES JREBPPEn: BRebitefion HlettiRr dtang Bty e | ve
tract, m'f&*ﬁilﬁ&ﬁ&ﬁ'aﬁﬁ%ﬁﬂﬁﬁ?ﬂ'oﬂéfﬁliﬁéﬂ %ﬁﬁﬂ’ﬁfc@ﬁéﬁ%&?ﬁésﬁ%ﬁ%t}@hﬁﬁoum of
a conmpound of the fornula (I11), an is r thereof. and7or a

phar mac eutcomaprisessacimintistiotringec phlarmdceu tically siffiectiveamount (of a)copspowid of Rho

ki nase inhjbitor fot the production of,a therapeutic ent o .

13 8 asdtnalal, afisdimer Hjerebnn it PRAGRRCrde Ao it acid of o
Rho Ki nasegddiied shR théfecf,he above (27), wherein the disease treatable by
the inhibition of Rho kinase is at |east .one nmenber selected fromthe group

consi st i nd29fA metbod dorsircating atileast pne disease salected firom the groupromsisting o,
ast hma, peripheral circulation.disorder, arteriosclerosi canger .
' | ammat (ST ERSIoT aeinspertorS, PR BsHIGE quBtfion, asfime, fifarmation
retinopat lyhd Bfdth Tuhefien dRdrdérs Wiseh aré CERSed By RHJ Rinalse! dnd hiRiriphierand
nidation of fertilized egg and infection of digestive tract.
circulation disorder, arteriosclerosis, cancer, immune disease, autoimmune
disease, AIDS, osteoporosis, retinopathy, immature birth, fertilization and nidation
of fertilized egg and infection of digestive tract, which comprises administering a
pharmaceutically effective amount of a compound of the formula (II), an isomer
thereof and/or a pharmaceutically acceptable acid addition salt thereof.
(26) A method for treating at least one disease selected from the group consisting of
hypertension, angina pectoris, cerebrovascular contraction, asthma, peripheral
circulation disorder, arteriosclerosis, cancer, inflammation, immune disease,

‘autoimmune disease, AIDS, osteoporosis,' retinopathy, brain function disorder,
immature birth, fertilization and nidation of fertilized egg and infection of digestive
tract, which comprises administering a pharmaceutically effective amount of a
compound of the formula (III), an isomer thereof and/or a pharmaceutically '
acceptable acid addition salt thereof.

(27) Use of a Rho kinase inhibitor for the production of a therapeutic agent of a
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(29) The use of a conpound of the fornula (4, an isoner thereof and/or a
‘pharmaceutically acceptable acid addition salt thereof for the production
of a therapeutic. agent of at |east one disease selected fromthe group
consi sting of hypertension, angina pectoris, cerebrovascular contraction,
ast hma and _peri pheral ci rcuI ation disorder caused by Rho ki nase, and
ar t er i osc| isgasatreatable by inhibitingRhoddnasemune di sease, aut oi mune di sease,

Terey 1 oar B8 TR e drel RARMANL P dr B endfte 0 e t‘ﬁ%@e?l e
_ tract. (30ﬁeMJ1@bthéﬁmmethBkﬁM|a%léé[§tbnﬁere gggx d/ or

a pharmaceutically acceptable acid additio e pro uction

of a t her agowp consigting of h meltmmn,cargmapeelx)mss&mbrmmandomrmnp
consi sting_qgf hypertensi tor| s, . cerebrovascul ar ccontraction,
asthma, in hﬁ% Wﬁ?ﬂf‘éﬁﬁ?ﬂ 5# iscanpenrpilampationangd
eri pheral r CRdt | L. sease,
perip infhhfiiéd ffﬁﬁne"?iiéc%rsb Rﬂ'{)§ &?étf%orﬁgiﬁ lﬂﬂéﬂﬁ,ﬁ’qr%ﬁ

aut oi mmune di sease, D eopor 0S| S, | nopa
fertili zatﬁmctnnoﬂlsom; mmhﬂeebmﬂ iferelization and mdﬁﬂ@ﬁlo@tbrﬁiizai egshhde

tract. Fl#lg?ﬁe ﬁﬁ CO ound of theforrrula(lll) an isoner thereof
and/or a pt able acid addition salt thereof for the
producti o r aRE, t | sgase sel tedfromthe
o oup. consy ) TR ng“@?%%%éﬂéﬁﬁﬁfﬂ?é BT, o RO R R oy

contr act i ophannadetticaligracpestable adid ciddifion Sall théredefor the tpi‘bdﬁéﬁéﬁ bPa! S

cancer, inflammtion, "I nmune di sease, autoi nmune di sease,
ost eopor ostherapeiti %m@at&%ﬁt@mlﬂd&a%m frem ﬂiﬁm@m:mng of

ract (a2 P el okl bhinbf et i afiohts S sndlr and o

wri tten nmepérfpheral circulation disorder caused by Rho kinase, and ét‘iosclerosm, cancer,
associated, therewith, the witten nmatter stating that the Rho ki nase

i nhi bitor m&magﬁaunmq@mautomung disease AIDS,ostedporesis, sel ect ed

cont 1 acti P per.ﬂbfﬁéaﬂ&y&%%% o SR, Bnhhitn s debeR el

cancer, i rfeiﬁmwgran ﬁﬁg@&veqyé@j mmune di sease, Al DS,

osteopor osis, reti nopat hy, brain tunction disorder, imuature birth,
fertili zat@@hUéﬁ@ mmm@pfﬂ@rhmmeﬂl)egg isoraer ﬂiearcoiand,tar ali gesti ve

;La::; oner 3%1};@;:12%}% %@%ﬁ%@ @%‘3‘?‘? galgéﬁ%%ggﬁrg‘h li%‘féf% P I?las <(51I) t

t her eof anthepapeutid Wﬂeﬁ%ﬁékﬂé@e@é frbm

stating that t he conpound can or should be used for treat :ptng at | east one
di se ase s dRertension, Angiaa peeiops, cerebrovascular contraction, asthma, inflammation

‘and brain function disorder caused by Rho kmase and peripheral circulation
disorder, arteriosclerosis, cancer, immune dlsease, autonnmune disease, AIDS,
osteoporosis, retinopathy, immature birth, fertilization and nidation of fertilized
egg and infection of digestive tract.
(31) Use of a compound of the formula (I1I), an isomer thereof and/or a
pharmaceutically acceptable acid addition salt thereof for the production of a
therapeutic agent of at least one disease selected from the group consisting of

- hypertension, angina pectoris, cerebrovascular contraction, asthma, peripheral
circulation disorder, arteriosclerosis, cancer, inflammation, immune disease,
autoimmune disease, AIDS, osteoporosis, retinopathy, brain function disorder,
immature birth, fertilization and nidation of fertilized egg and infection of digestive
tract.
(32) A commercial package comprising a Rho kinase inhibitor and a written matter

14



consi sting of hypertension, angina pectoris, cerebrovascul ar contraction,
-fasthma and peripheral circulation disorder, which are caused by Rho ki nase,
and arteriosclerosis, cancer, inflammtion, imune di sease, autoi nmune

di sease, AIDS, osteoporosis, retinopathy, brain function disorder, inmuature
birth, fertilization and nidation of fertilized egg and infection of

di gestive a%mated(me)*evhthpmmmn mattengtatingnihiat the Rho kinape intibitbr tae

formul a (II) iaéomar t hereqf and/ or a pharnaceutic IIy acceptable acid

addi tion SKish arsed for treafing ad ong %ﬁ@%@p the geup; he

\g{i Itfa:gt one gp?é?sfg&%e%%@%w h?ngﬁ{%’ﬁé&& oup conS| Sting O?Hﬁéger’t T&:ti_ng

angi na_pegesipheralairotlation disdrder, eoterioaclerssis, cickrtnilanimationinafiuasd
brain function disorder, which are_caused by 'Rho ki nase, and peripheral

circul at i shisesseoautgimmune disease,AIDS, ostenperesis, retimopathy, hratnfunctiosi mmune

di sease, DS.. oste 0Si. ath mt ur g. bi.t fertyli.zation and
i dat on SiSSRgeCTBBRNETn, hEhpARR o R b el e Bndgyeiondt
comer ci aldj @mcgonpri sing a conpound of the formula (111), an isomner

thereof andlor a pharnaceutically acceptable acid addition salt thereof and
a written (33A eommersialpaskage comprising alcompaundeof thetformuia @}, iamjisomer t he

??gﬁ??ﬂg gﬁn or, s uI d ﬁe us%(rlT .or 3té{lz‘g(fatl rﬂﬁ%‘{ﬂ‘*ﬁgaﬁ one“gsj{hseastggd}(ﬁl g(s:tcﬁ?ar
contracti t@ﬁhﬁ%&%bﬁ'@@dﬂierﬁﬁﬁ“h%% £ StatiH; gﬁfﬁt%ﬁéb&h‘fﬁhﬁd

cancer, inflammation, | mune di sease, autol mmune di seas
ost eopor os:an,onshouidﬂmuse,d ﬁ)rareautgraiﬂeanst afiexdisesse, selevted from khe gloup

fertlllzatlon |dat|on pf fertlllzed .eg dlnfectlon of .,
_ gﬁbsiﬁag pectoris, cere FragiR, aFhMEh of

t he I nvemd.rﬁ‘gen ﬂmhgé,te%s@ﬁt Fddey BaAt ensi ve
action, anti - g?na pect oris act I on,” cerebrovascu ont ractfon

suppr essi mtmmadmoms;mm;hnﬂamaﬁon,nnmundﬁse&se;au@mMHnuna disgaseyi ng

action, im HBg;re birth revent e actjo tl-arterloscler0|s action,
_anti - cancd] Pﬁtﬁ?}’oﬁ?ﬁl M Mt i on,

aut oi Mmune; dﬂ?ﬁﬂ% él‘tf?iQT:d 'ﬂ?ﬁcﬁ it @!%F%lh ve action of
fertili zatlon angﬁnl atloEBof erti |§%hrel§g, pr g%/lent e acﬁaglrtl on
bacteri al (Bﬁfﬁmmmemmqnapkage veniprising aceiepumdef the formila (fljpah iisomer

[)Etel(sjgﬁsz 5 tr&atldgg action and Dor |n funcﬁfpm r,OVi ?@;&é@&%@the
vas
e ot ng ifteAhatter ﬁ*@%ﬁé‘i‘%ﬁ*ﬁ%&?ﬁwﬁwﬁfﬁ%ﬁ% tH PRE cphiiiand

tunor et aanaar shouldile used/fordteating dtdeastrormodiseasensaledted fitom yhegroum,

nmouse al | ogenjc, ML |nh|b|to aC|v tunor, cell
[ nsistmg ens10 ! peé/ toris, cerebrovascular contraction, asthma,

;-1

inflammation and brain function disorder, which are caused by Rho kinase, and
peripheral circulation disorder, arteriosclerosis, cancer, immune disease,
autoimmune disease, AIDS, osteoporosis, retinopathy, immature birth,
fertilization and nidation of fertilized egg and infection of digestive tract.

(35) A commercial package comprising a compound of the formula (III), an isomer
thereof and/or a pharmaceutically acceptable acid addition salt thereof and a
written matter associated therewith, the written matter stating that the compound
can or should be used for treating at least one disease selected from the group |
consisting of hypertension, angina pectoris, cerebrovascular contraction, asthma,
peripheral circulation disorder, arteriosclerosis, cancer, inflammation, immune
disease, autoimmune disease, AIDS, osteoporosis, retinopathy, brain function
disorder, immature birth, fertilization and nidation of fertilized egg and infection of
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proliferation inhibitory action, angi ogenesis inhibitory action, vascular
‘Smoot h nuscle cell proliferation inhibitory action and the |ike.

The di sease relating to Rho, on which the inventive Rho kinase inhibitor is
effective include, for exanple, disease synptons of hypertension, angina
pectoris, cerebrovascular contraction, asthma, peripheral circulation

di sorder, digestive trabt.rth, arteriosclerosis, cancer, inflammtion, inmmune

di sease, autoi nmune di sease, AIDS, bacteri al infection of di gestive tract,
ost eoporosi s, retinopathy, Detailed; Mnch@bedsvemnthe like, as well as

R s e L DR A SRR

serine/t hr?&ttbﬁs dcuowmbfaﬁeﬁr%ﬁ&&c%ﬁ W% é{é\ﬁqrg it whi ch

is exenpli |ed by the aforenmentioned ROC[err] err],
ROCK- | ) an@ctitdqieriphsral cisculation gnpwwng/acuonpmmmm preventivy action,

Cancer inc es, bone, mar.r ow,.| euke ocyti¢ lLeukem a, gastric cancer,
col-on cancé#ig %I'EEI&SEEFHB%‘F action,.au g‘ﬂa@%%g&@ typflapunatery actiorer of

eSOPNANgUSimANAHISHRPFRNR! actlif S0 e g@gg 550 o, SRk SRS

uteri ne caaction, pmvmcummeaihmumramfmmmom&tﬂﬁe@egg,tpm@ém
means i nhi bition on, f | tration, metastasis, growh and the
like of thaction gpr&agienaqa infectlon o digestwe tract, osteoporosis tre actipg,

The |rrrruneréqurﬁ,§éﬁ?\?, I | rgan
transplantation a dh%ﬁhﬂg%%uah ﬂ%&”?r@ﬁg@ ol nﬁgﬂﬁéﬁgﬁﬁgf&h‘ngt
articul ar menummmb&wﬁmdﬁymmfiﬂnnﬁmacﬁﬁﬁ YabolysutoRicH®RAS e
mul tiple sclerosi myast heni a graV| | diabetes, endocrine

opht hal nopt# F@C Hﬁ?ﬂﬂg \Adhion; Retipheral Mmcfs/ ing agtigne cell adhesion

gl onerul o | S icC enm a,
essenti al nﬁﬁr (‘):‘r:r%ocyt ope ﬁgﬁ?bm%?ﬁﬁofﬁm mlnhlég(&y E‘QF‘ %ﬂPEct i on

of di gest |morpmn uﬂﬂbltelyvmﬁmumoiu@mnf@mmmt AAHAG, AImBE cell
Sal nonel | a senter acillus, intestinal pathogenic, scherichia coli and

the |ike iPRONIGTRHIER; th%@ﬁg@e@@ﬁmeﬂsbﬁ'ﬂb@ly action, veeeulap sendesh neans

angi opat hi m'era ﬁﬁ! g t t hy, central angi ospastic
retinopat hlgl,lfsgfgln Qﬁ%ser oﬁ{s)ﬁr e@liliB %ﬁé&?gf@ thﬁi’ﬁ% retinopathy, diabetic
retinopathy, dysfhediseasetelating toRho} bit wiivhthé @ivdntve Rid Reiak ihibifr ke ¢
reti nopath El]vgem c.,r é)l nopathy, proliferative retinopathy, renal

reti nopat FP‘@“@%( SFample, QI%msam PNWWWSWmWMMhe

Icialr(gbral hermrrhage cereg%?&?hro ﬂéﬁg gﬁ@%ﬁ%@ g@dl o '

henor r hagebirth, arteriosclerosis, cancer, mﬂamma’aon immune disease, autoimmune
' disease, AIDS, bacterial infection of digestive tract, osteoporosis, retinopathy, brain
function disorder and the like, as well as biologiéal phenomena such as
fertilization and nidation of fertilized egg. _

As used herein, by the Rho kinase of the present invention is meant
serine/ threonine kinase activated along with the activation of Rho, which is
exemplified by the aforementioned ROCa(ROCKII), p160ROCK(ROCB, ROCK-1)
and other proteins having serine/threonine kinase activity.

Cancer includes bone marrow leukemia, lymphocytic leukemia, gastric
cancer, colon cancer, lung cancer, pancreatic cancer, liver cancer, cancer of
esophangus, ovarian cancer, breast cancer, skin cancer, cervical cancer,
orchioncus, neuroblas_toma, urinary epithelial cancer, multiple myeloma, uterine
cancer, melanoma, cerebral tumor and the like, and anti-cancer means inhibition
of formation, infiltration, metastasis, growth and the like of these tumors. |
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transi ent cerebral ischem c stroke, hypertensive encephal opat hy, cerebral
s;arteriosclerosis, subdural hematoma, extradural hematoma, cerebral hypoxia,
cerebral edenmm, cerebritis, cerebral tunor, external injury in head, nental
di sease, netabolite poisoning, drug poisoning, tenporal respiratory arrest,
deep anest hesia during operation, physical disorder and the i ke, and

sequel ae, decr eappslimiaiY ditBasd rRRIGE dergic diseaes efpct axgdnment al
noct ur na

devel opnment, |ethe, denmentia (inclusive of mandering, delirium
aggr essi veransplantatiomand ihe tikee associ ated with denenti a) caused by the

b - [ d ) f Ki hi f
the. pr esent -t nvc e SREEDmpRe diseps? BEOR Srinder M8ty sySmt kbvs, |,
as an agerexyﬂ%mateﬂears@yéﬁéufseagé ﬁhﬁﬁl@%ﬂeﬁstﬁ?ﬁmm Gppeed by

Rho, such a3 a therapeltic agent of hypertension,” a”t herapettic agent of
angi na peddiabetes, endoqpineeoph th)prmnagbbﬂmqscnrrMS;@mmfsdmasea

t herapeuti ¢ agen thnma, @, therapeutjc agent of heral cjrculation
di sor der é%t%sgfwlﬁae SRHcpidasfs, PsARAsiSeD RelAHE Aftectiagant of
arteri oscl nﬁﬂfc#rt aﬁ(;' I nf I ammt ory agent, an
mrrunosuppressant a the ageutléu%%% aquermune di sease, an anti-AlDS

17 drug, Bactenahrﬂem:rm estmed:oMmeansvadems diseasegcansedeby taet
i nfection,, a ther%peutlc agent of ost eg or05|s therapeutlc agent of
r et i nopat Hpvasignpfalmene m&e@f tinal pathogenicikschsrighisenli of

t he fornul Q%ﬂﬁh gffinity for Rho kinase.
Thus, the adloaﬂ?gve suEs ance'éédéﬁéﬁﬁﬂéhgigglfhereof are industrially

useful as a sel eRétinspdthgtimedngangiophtHib petin y, dfteriosiigrosizdetiabphtley,
formul a [I] and the fornmula [I1]_ and nodified conpounds thereof (eg., radio
li gand of ¢evdEd anginspastic refiaopathy, ceniral sgre r@mmﬂwww retinepatbys
are usef ul e

di agnostic Wﬁ%@eﬂ‘ge@%ﬁﬂ%‘“ﬁ%ﬁw F@b%réh%ﬁ% s ggﬁﬁ‘g"to be
used as t heuRemik rétisspathi) Bpéraic ®tino réfalany as
long as it has a Rho Ki naisqe |nh|Cb| tor;?aactlon For exanple aﬂ%he c ounds
of the forretingpathy,asiekle petinopathyatoxemic zetinopathy of pregnanayrandth ent

Ayl at R ang rpaspythgton flsdhdfy ey ool cgﬁétﬁbﬁbdtét%%% pon

atons, whi n&nbﬁrt@gencérebmethbomwshMémbﬁéltethbomsﬁmbaramafdomhonﬂwg
|sobutyl sec-bputyl, tert-butyl, pentyl, hexyl eptyl octyl, nonyl, decyl

and t he | i Wansignt serabsakischemic;styoke, hyneriepsivesnosphalopgthy, seretyal at ons.

COrel oal kyl o fbriBsd@dsis, Shbliufithenhfbnda GiRRLAl B%a%&ﬂa, SereBbEydxEd Y
cerebral edema, cerebritis, cerebral tumor, external i injury in head, mental disease,
Ineﬂﬂxﬂkepokmnhugdrﬁgpomonhy;uﬂnponﬂjesphaumyanem;dmepeneﬁhcﬁa
during operation, physical disorder and the like, and sequelae, decreased attention,
hypennxhﬁy;k@ppa&nndekwedjnenmddewmnnnengkﬂhc,dmnenﬁatkniusweof
wandering, nocturnal delirium, aggressive behavior and the like associated with
dementia) caused by the above-mentioned diseases.

Therefore, the Rho kinase inhibitor of the present invention is effective asa
pharmaceutical agent, particularly as an agent for the prophylaxis and treatment
ofﬂnﬁwcﬁ&%nwscmumdbylunbsudaasathammwuﬁcagmﬂxfhwpeﬁenﬁpn,a
therapeuﬁc agent of angiha pectoris, a suppressive agent of cerebrovascular
contraction, a therapeutic agent of asthma, a therapeutic agent of peripheral
circulation disorder, a prophylactic agent of immature birth, a therapeutic agent of
arteriosclerosis, an anti-cancer drug, an anti-inflammatory agent, an
immunosuppressant, a therapeutic agent of autoimmune disease, an anti-AIDS
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cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and the |iKke.
-*Cycloal kylallyl at Rand R err] is that wherein the cycl oal kyl noiety is

t he above-nentioned cycl oal kyl having 3 to 7 carbon atons and the al kyl
noiety is linear or branched al kyl having 1 to 6 carbon atons (e.g.,

met hyl, ethyl, propyl, isopropyl, butyl, pentyl, hexyl and the |ike), which
i s exenpl mugdahnnumbpmeywﬂ)miyidchctagehobﬂdigbmu‘act infedtivm at yI met hyl ,

cycl ohexyl pret hy cl oh nethyl yclopropylethyl cycl opent t hyl ,

el ohexyItBErRHeutio AR B bsteepaIsts,  BeHpBe e SORIBE A B PSP

cyclohexylgh§ﬁ¥ g*ﬁ%ﬁgqﬁhélpropyl cyclopropylbutyl cycl opentyl butyl,

cycl ohexyl'butyTl’, "cyclrongpt yPbutyl, cycl opropyl hexyl, cyclopentylhexyl

cycl ohexyl hexyl Thw@mbMdébﬁmdfommuth Imefonnula(ll) Hmdlkighaﬁni&mid
a

Rlerr] is that wherein alkyl npiety is having 1 carbon atons and

|s _exenpl iRhekingseph® hySathq/mdsqmvs§ub§tﬂz;qe (ra_dlpﬂm;ldbthﬁ;co are

The éubst |¢§gﬁ&%&€’tgﬁf%ﬁg%ﬁv %ﬁ%@f?%}jﬂ% t;ﬁl’%%}lﬁﬁg of

phenyl  anghgffgitivia @and thé fortmih () M niddificd compbahdgtheseds (&

l?b gddigr i ne,
brom ne, fluorine and iodine), allkyl (sarre as al at R and Fgerr]

al koxy (| iligaad ofrthbsaqmnpduadsmxyluhmhknh m@mmmmmmas

r-l'

nmet hoxy, eth 0 but sobut ox gc- but,ox
Lert-but o &a&g@mﬁ Shye: gt R and Wy kings an 43 diagoosicsptibe, | at
R and R er, é&aéé H%%: | kyl at R and Rlerr] which is substituted by
1-5 halogen exe I fired by fluoronethyl, difluorongthyl,

trifuoronet hyI 'mléo@npounﬂuobeels@las theRho kir&qmanhdiltonnfmheqnmsmnd t he

l'i ke), nitro, amno, ano, 2|dea the |ike. sahibi formed by
R and R[ effy mmwhéﬁmﬁst 08 ARt ﬁa‘t ?F@%E'n om whi ch
forns a h%hﬁﬁ M &Qﬁ{j '?&'r? sul fur
atomor optio aF’I y SubstItu ééfﬂ‘lﬂ%’froggrg Q%ﬁ]&iﬂgépre era@f a ‘g&%r 6-

nmenbered ring arld thempresent specificationf ca@q:mbe]softﬂherfenﬁulmﬂ]l isdiefined as

| -pyrroli c1_| ﬁg pi peridi no, 1-piperazinyl, norpholino, thionorpholino,
1-i m dazol , 3- di hydrot hi azol -3-yl and the |ike. The substltuent of the

T e T
defi ned f owhiRhdseéx&hplified by meﬁl}ﬂydathyl, ﬁ)pyl; 1sonp$opgﬂ, butyl,msdbﬁgd, Rcabmi:yl
s et | nedeRoPuRpRItRD Bexyl heptyl, otyaipmnyh depytang She BeRrwith presendeanoy |
o val oyl e FEARG TR nzoyﬁ'@g?ﬁgﬁf o aFLSﬁL,SPy'MeP i i T he X?LS?%%
noi ety has 2 to QGyclealkyhat-R el Rthgs 3 tplfecarbeneitpms and is exemplified by
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and the like.
Cycloalkylalkyl at R and R! is that wherein the cycloalkyl moiety is the
above-mentioned cycloalkyl having 3 to 7 carbon atoms and the alkyl moiety is
linear or branched alkyl having 1 to 6 carbon atoms (e.g., methyl, ethyl, propyl,
isopropyl, butyl, pentyl, hexyl and the like), which is exemplified by
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl,
cycloheptylmethyl, cyclopropylethyl, cyclopentylethyl, cyclohexylethyl,
cycloheptylethyl, cyclopropylpropyl, cyclopentylpropyl, cyclohexylpropyl,
cycloheptylpropyl, cyclopropylbutyl, cyclopentylbutyl, cyclohexylbutyl,
cycloheptylbutyl, cyclopropylhexyl, cyclopentylhexyl, cyclohexylhexyl,
cyclohepiyllm:qu and the like. | .
Aralkyl at R and R! is that wherein alkyl moiety is alkyl having 1 to 4
carbon atoms and is exemplified by phenylalkyl such as benzyl, 1-phenylethyl, 2-
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phenyl propi onyl, phenyl butyryl and the |ike). Al kyl amino at R err]
and Rlerr] is that wherein the alkyl noiety is al kylam no having |inear or
branched al kyl having 1 to 6 carbon atons. Exanpl es thereof include

nmet hyl ami no, ethylam no, propylam no, isopropylanino, butylam no,

i sobutyl am no, sec-butylam no, tert-butylanm no, pentylam no, hexylam no and -

the like. phenyleﬂmy@,c&JImmylprepyBHephénﬂbdtyﬂi[aﬁﬁr&ml liket hat wherein acyl
noi ety is al kano ﬁ“k&ﬁ to 6 carbon-atons, benzyl or the al kanoyl

noi ety is phenyl qugonaﬂmsubsm@mm&w& ayelealkylalkybhi ch i s

o1 val oyl anpRCy R KRR, ﬂ%ﬁﬁ%ﬁﬁ%ﬁﬁ%ﬁl@”@ﬁ' (8, ortF %96' e,

19 floorng apdd; Sami R WIkPLAYR amﬁﬁy
Alkylthio at R err] and errl{( s that whereln thg al kyT "noi ety 'S thear

Or br anehoORX Vi | K0 parbomatumacci asmcthany; cthatys propt spgiripory,

1 0, IO onu I O,
Coe but 1 Ry isoBtifoel Byl %m%ﬁ{oﬁymwg gad thedike],
Ar al kyl oxyaﬂkﬁ[%hka&fﬂaﬁbﬁ dﬁél%r &51@%66“)25},'&@ Shich & al k!

having 1 to 4 carbon atons, |s exenpl | oxy,

1- Shfﬂyl Ft sgrbsm}atedzbydhéhﬂltmﬂ Ianxlxcxempﬁﬁuiyb}pgnoRlsdmet]hyl %@yyl ox%/h
an e li i 0 an err] is tha erein the
Tyl o eéﬁlqogva}q@yl DA R EOr S By, 3 v AropmialaprnroDy] anch e Kkeled by

benzyl t hi opj e%é# t
phenyl et hyI t h| 0, 3-ph %rdoyl&i g?]l o, 91 pﬁenyl butylthio and the I|ike.

Al koxycar bonyl aThE{BBmmﬂ) fmmbd?byR:}de’ﬁh@bmbﬁﬁaﬂbﬂ togthet With/theRidgaderits
| i near or branched aI %1} avi n%ytll to 6 carbon atons, which is exenplified

by met hoxyRiFIgSHA ome ﬁam&d@rtbpmaxmm

ggh?§lygi;(%n hex %a%ﬁg%ﬁ%%&o&%h id ﬁ{e;ef%ﬁyoéﬁg onyI

Rl err] andmemherpd mgm'rd)hmdéd ringthereof. di Exathplesthéref ﬁitl@d&!ipﬁﬁ)ﬁdiﬂyll t 0
4 carbon atons,.. which, is exenmplified by methylcarbanoyl, di rreth | car barmyl
aPiPFFding mmxﬁ%q hgf ﬂsmanbglm

et hyl car balB§ »dr A o,di-gnislagolyhrharoy | |

but yl car ba@%rhn%ﬁhﬂg ai,?ﬂﬂy ndn.gah S

as defined an %[ err %xyca?ﬁ%ﬁy% W@H@’ ﬁ'f[isui%é&f#
wherein t rmtmgenatonmsempm draikyt, tedoalkiyDAiyd by tike. 1A§le§dcar bon
atons, whigh s rrg II ed 2 thoxy- car bonyl OXér et hoxycar bonyl oxy,
propoxycar}B @i@ﬁ R?OXY

I sobut oxycar bony, +§, &gf q? tert- but oxycar bonyl oxy,

pent yl oxycar bonyl o exy oxycar bonyl oxy and the |ike.

Halogen alkyl, alkoxy and aralkyl at R® and R* are as defined for R and R,
Acyl at R® and R* is alkanoyl having 2 to 6 carbon atoms (e.g., acetyl,
- propionyl, butyryl, valetyl, pivaloyl and the like), benzoyl or phenylalkanoyl
~ wherein the alkanoyl moiety has 2 to 4 carbon atoms (e g, phenylacetyl
phenylproplonyl phenylbutylyl and the like).
Alkylamino at R® and R* is that wherein the alkyl moiety is alkylamino
having linear or branched alkyl having 1 to 6 carbon atoms. Examples thereof
. include methylamino, ethylamino, propylamino, isopropylamino, butylamino,
isobutylamino, sec-butylamino, tert-butylamino, pentylamino, hexylamino and
the like. o |
Acylamino at R® and R* is that wherein acyl moiety is alkanoyl having 2 to
6 carbon atoms, benzyl or the alkanoyl moiety is phenylalkanoyl having2 to 4
carbon atoms and the like, which is exemplified by acetylamino, propionylamino,
butyrylamino, valerylamino, pivaloylamino, benzoylamino, phenylacetylamino,
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Al kanoyl oxy at Rlerr] is that wherein the al kanoyl noiety is al kanoyl
‘having 2 to 6 carbon atons, which is exenplified by acetyl oxy,

propi onyl oxy, butyryl oxy, valeryloxy, pivaloyloxy and the |ike.

Ar al kyl oxycarbonyl oxy at R err] is that wherein the aral kyl nmoiety is
aral kyl having Cferr]-C4 alkyl, which is exenpllfled by

benzyl oxycphﬁmylphqﬁanylénnnbﬁphélﬁlbu lemainocand the/like
2- phenyl et hyl oxycar banyl ox 4p yl propyl oxycar bonyl oxy,
4 phenyl but yI oxyAdRR&H Bb aaﬁlcR tlﬁéhaﬁwberem the alkyl moiety is linear or branched

0 g i b B A A op By

def i ned
Rlerr] is %[fo;@mand a'?g?’kw thib, isobutylthio bde/buifitHib Set-blifidso def i ne

for R and err] is as definedfor R and erry.
The group Ppentylihinyhexylhig (ﬁh in conbination, which fornms a

it ?Lﬁé?f'yesﬁﬁi't&%m“%?é@# lﬁ‘tlaﬁﬁa e iEalot i e o
gxizg 62t gﬁfgﬂ?/%?é?ﬁ?rﬁ% 13%:?!1’&)1@% t@taéwxg? ﬁ@é&h¥mtol in-2-yl or

opt i onal | ypbemdethylosy 3bphmwlprq}yimtyt Z—phenjﬂhugﬂmy andlthelike.
benzoxazol -2-yl and. the, | i 5%1 havﬁp substituent such as hal ogen, al kyl,
al koxy, hal oal k 11&118 w the aliad meiety isjadkyl having.lito

et ik fon st Bl s O g, e

substi t ut ephmyleﬂgmw,eepﬂnerwlpv@yu:tmd #ephdnyibutyithio andlthg likehal oal kyl and
the like. As used herel n { 7 aral kyI and_hal oal kyl are as defined for R

and Rlerr]. RYis that wherein dhe plkoxy maiety islinearorched

wlh:ylg Pivéﬁﬁﬂﬁﬁeﬁem . .@ébﬁéﬂﬁ"‘g%élﬁ%"%ﬁh SRS Bl R SRR By o i

3 | porg I 1 .
as ée]t ?)r(\)ég ford)xlgwr R[lerr] ﬁl%a?ﬂ, ang aI koxj}‘lylsa Ic‘)ﬁtlmg?r R[ e}rR][e;;\]d >
R err] ar ebWtoyens ab%&"f@? bytoxyeanionyt, ]sec- @%/ oxearbenyl] s as

defined fo eﬁ%ﬁ{i&c% &?ﬂmﬁ%ﬁ{' f by R[err] and Rlerr] in

conbi natloﬁ e sar#g]las ycFoa %’Jf%‘d Rerr]. Al kyl at L

is as defined foAlliglcarBaiost af R3andR41s cﬁ‘bmﬁﬁj'llmoﬁé or dissigbstiti el bpalkyl

br anched 33 havi ng to 6 carbon_atons, which is substituted by am no,
S¥ie, ReEH

whi ch is ktog m&m@m&mme@m _
3o 100" Otthenn AR HmiceAl e H eI BRERERIE, L1\
al kyl havi dmrdpjrloa#bmmﬁpbu@ﬂmbamdyil adibusylearbaphaoy iaexd thie like.
met hyl am nonet hyl|
Alkoxy at R’ is as defined for R and R
Alkoxycarbonyloxy at R® is that wherein the alkoxy moiety is linear or
branched alkoxy having 1 to 6 carbon atoms, which is exemplified by methoxy-
carbonyloxy, ethoxycarbonyloxy, propoxycarbonyloxy, isopropoxycarbonyloxy,
butoxycarbonyloxy, isobutoxycarbonyloxy, sec-butoxycarbonyloxy, tert-
butoxycarbonyloxy, pentyloxycarbonyloxy, hexyloxycarbonyloxy and the like.
Alkanoyloxy at R® is that wherein the alkanoyl moiety is alkanoyl having 2
to 6 carbon atoms, which is exemplified by acetyloxy, propionyloxy, butyxyloxy,
valeryloxy, pivaloyloxy and the like.
_ _Ara]kyloxycarbonyloxy at R® is that wherein the aralkyl moiety is aralkyl
having C,-C, alkyl, which is exemplified by benzyloxycarbonyloxy, 1-
phenylethyloxycarbonyloxy, 2-phenylethyloxycarbonyloxy, 3-
phenylpropyloxycarbonyloxy, 4-phenylbutyloxycarbonyloxy and the like.
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di met hyl am nonet hyl, ethyl am nonet hyl, di et hyl am nonet hyl ,
->propyl am nonet hyl , di propyl am nonet hyl , butyl am nonet hyl ,

di butyl am nonet hyl, 2-di methyl am noet hyl, 2-diethylam noethyl and the |ike.
Carbanoyl al kyl at L is linear or branched al kyl having 1 to 6 carbon atons
21 substi tuted by carbanoyl, which is exenplified by

Zar bagoyl rrr,';)hyl AlkylalaR m”m/deﬁrmdfongnleinaﬂdybaERf’ and- R?aaslasrdnﬂrmdh . i dpy R
t

Pht hal ?&Eﬁ@ﬁf& angl apsilgl o4 Rl 5 o s efibed IR ankbi-ng 1 to 6 car bon

el | M omet by RSB YIS s Reafich i 1 rafﬂf'ﬁt Akl 4t 3748 ad A or R

3-phthali rmﬁhbmlopyl 4 phthal i m dobutyl pht hal i m dopentyl
6phthaI|mdohexI andthellke p 5 at Bis_as deflnedfor R and
Rlerr]. asopmormedbyR” and iRl da epmblna tigm, whigh forms a heterogyclg ky |

For R or ¢ JoRRA epfihe. 1 B8 o1 Eineon ptpm, suifiattih 8 pPhufhy Bfdfiea "

Hydr oxyal kyitrogenfatbtn Q§uﬁﬁfa‘zﬁli‘9 yfloﬂhlﬂcﬂﬂﬁj'l aRazdRI22Y7, imidazolin-2-yl, 3,4,5,6-
Al kanoyl oxyal kyI at Bis that wherein |inear or branched al kyl havi ng lto
a

6 carbon alictrah muﬁbnrz-wi,ww-&euahwmpymdm Ragylall iCanzazoline2-ol,y1,8avi ng

pr opl Snif"é@%@ﬁ#ﬂm e %%‘efz?étiml-&% yt
acet yl oxy epéndoxass, %Pﬁﬂﬂ%é‘ ﬁk@ﬂaw@'é%ﬁbkﬁﬁi@iﬂwch é@hﬁbgéﬂxéd%&
pi val oyl oxyet'h ﬁ and“t he |1 ke. koxycar bonyl al k 'S th

g/herlelk nli ?mmn?ﬁphmylhmnwhmd thedikear Asusedherein, halbg¢mrkll1,t u':] ed
6 C

eie?rpl io??/cglbi Elm a¥| gglﬁ| OXﬁ ﬁ] eita{E av! &g ?’tf[ o%qu pon at ons iC .| S

propoxycar bony ;"Fﬁ t#%?fﬁ Sec%gﬂi%’éﬁé@ﬂi&h@hﬁd h@ﬁhﬂj‘%ﬁﬁ%ﬁﬁﬁ%ﬁ'ﬁﬁﬁﬁéﬂ

i sobut oxycar bon ut oxycar bon

tert - but oxatom isexenplified by aliyl, Wﬂﬂwhdlmmmdlthe likkee x yAsougerbinereiry, | atieylhy | |
" Sopr apoxyERINE AR bHpRLSE At 25 Setert otz ipld R Séﬁﬁf‘éi’ﬁﬂél bonyl ethyl , sec-
L st g e e SO e,
as def i nedatoons WhichlisRfubstituted by 1 to 3hwitoxyowhictt lmemphﬂ@l bys as def i ned
A kyl ene. RIRoRROIEREYA, 2 aycroeetivt 3 Ky Sirenervd & vERemionyy HGoR RS on
and the like. Alkyl at R'® and R" is as defined for R and R*; haloalkyl and
alkoxycarbonyl at R'® and R* are as defined for R and R* ; aralkyl at R and R* is
as defined for R and R’; and cycloalkyl formed by R* and R" in combination is the
same as cycloalkyl at R and R!.
Alkyl at L is as defined for Rand R
Aminoalky at L is a linear or branched alkyl having 1 to 6 carbon atoms,
which is substituted by amino, which is exemplified by aminomethyl, 2-
aminoethyl, 1-aminoethyl, 3-aminopropyl, 4-aminobutyl, 5-aminopentyl, 6-
aminohexyl and the like.
‘Mono- or dialkylaminoalkyl at L is mono- or di-substituted aminoalkyl
with alkyl having 1 to 4 carbon atoms, which is exemplified by methylaminomethyl,
dimethylaminomethyl, ethylaminomethyl, diethylaminomethyl,
propylaminomethyl, dipropylaminomethyl, butylaminomethyl,
dibutylaminomethyl, 2-dimethylaminoethyl, 2-diethylaminoethyl and the like.
Carbamoylalkyl at L is linear or branched alkyl having 1 to 6 carbon atoms
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atonms, which is exenplified by nethyl ene, ethylene, trinethylene,
propyl ene, 22

t et ramet hyl ene, pent anet hyl ene, hexanet hyl ene and the |ike.

Al kenyl ene at Y is |linear or branched al kenyl ene having 2 to 6 carbon
atonms, which is exenplified by vinylene, propenylene, butenylene,

pent enyl enmbsu:tutd:'cbbiﬂchﬂ)amoyl which\isgtemplifidel by catbadndylitthypr- R and

Rl err] Ar al k at is as_defined for Remdﬂew]

Ami noal kyl cafbarapylethy ]dgﬁhﬂﬁpﬁﬁﬂﬁt 3-carbamoylpeanyl, 4rcathamaylbutylngal kyl at

Rb is as e when single ring containing
ni trogen a?érbc | %@ di @bﬁ%}?}ﬁ%ﬁﬂg&’lﬁp%zl ne, triazine, pyrazole,

triazole and thephumnmmfaemgmeaﬂoﬁwﬂmﬂam avihfz 1 fo G¢&fbud f i ed

by pyrrol opyridi ne 1H pyrrolo 3-b] pyri di ne;
1H pyr r ol cRfRmIs, Hyhs |1esnbs titced Joyrph ide] pixamples theteaflmclitdee) |
I
i Si‘r’g?ﬁlyr%ﬂw@u%#igy%tmﬁé‘ %aﬁmﬁ{v%m 1 Bftdisgigettut i pbghalimidopropyl,
1H hthAliey pé-iﬁ"
1H Ip?r r glzg‘{[;g, 3-d] py(?dl’t?inng‘3 Siﬁﬁiﬁl_i_ pyrr P% pyri m(glaégf'ﬁn&?hghke

i::l_l- pyrr ol F[FS44d]\ﬂMaerhsraS(kﬁhetl‘ferRmalRp%/razol ogyrl mi (iu]e (e.g I (43
pyrazol o rim dine ra pyri mi di ne, pyrazoo , 3-
d] pyri i di ne and%lar @}saﬁﬁ%&%@&;émé ale (e.g.,
I m dazo[ 1, 2- a] pywlgmlglﬁgﬂf@g&?&[ﬁ@ yrimdine and the |ike),

t

pyrrolot|a2|ne (e pyrrolo riazine,

pyrrol o[ 2, 1-f] - 1A?alkyhuq;a1|B1fs)asﬂ@ﬁ1imbfootR3@21mR‘(e g., pyrazolo[1l,5-a]-
1,3,5- tiazine andthel % triazol gpyridine (e.g.,

1H 1, 2, 3-tri azol 6N i) dS RS @&@@1@) ti azol opyrimidine (e.g.,
1,2,4-tiazol o[ 1, () 13- a] pyrim dine,

1H1, 2, 3-tri azol oPg Esréi %l%@g%sﬁ%ﬁ%c«%@kﬁ éﬂgj[km nnol i ne, qui nazoli ne,
qui nol i ne, pyri dAuganoykmyaﬂqﬂat@:sthmMmtanamhmrlmcmammaﬁdgl keo ,

pyri dopyrazi ne (e. yri do p razine and the |ike), pyridopyrimdine
(e.g. pyré @%a'tg!’}‘%%f Ozb@fyb?m%lkaaogm 2t06

d
S]VL'y?‘. m o e anﬁﬁﬁ‘“ﬁd} e neédp§¥ bPdaigelifn, pRbiofiy Rty
pyrazi no[ %ﬁmymymﬁhylnmmx;hneﬂhyﬁeplvammyimﬂnﬁl aeetybxgethyl
1, 8-naphth r| di ne and ;ﬂhﬁ like) et razol opyr| m_di ne
tetrazol of r@‘@}ﬁ?ﬂ‘?ﬂ" Xﬂ@?‘}’@m W@YF@)@”&W@H@[Z 3-
b di d ’%’F@bonﬁ@]ﬁw
a]ngy{ IheI Inlekg)n tﬁlﬁ%d opyr e. . hi aégg%ﬂfﬁe%] pyr| | ngh&wae

t hi azol o 5t046 biuhon diongs sshbstituteddsy alkohymb phhavingialléoxyemeiety having 1
t hi azol o[ d rﬂg%o%sne cﬂllgze?«ler%[ 4- d] %rtlhrg di n%onlmthl
23 , W pli ethoxycarbonyimethyl,
ethoxycarbonyhneﬂnyl propoxycarbony]methyl 1sopropoxycarbony1methyl
butoxycarbonylmethyl, isobutoxycarbonylmethyl, sec-butoxycarbonylmethyl,
tert-butoxycarbonylmethyl, pentyloxycarbonylmethyl, hexyloxycarbonylmethyl,
methoxycarbonylethyl, ethoxycarbonylethyl, propoxycarbonylethyl,
isopropoxycarbonylethyl, butoxycarbonylethyl, isobutoxycarbonylethyl, sec-
butoxycarbonylethyl, tert-butoxycarbonylethyl, pentyloxycarbonylethyl
hexyloxycarbonylethyl and the like.
Halogen at Q!, Q% and Q® is as defined for R and R.
Aralkyloxy at Q* and Q? is as defined for R® and R*.
Alkoxy at Q® is as defined for R and R.
Alkylene at W, X and Y is linear or branched alkylene having 1 to 6 carbon

atoms, which is exemplified by methylene, ethylene, trimethylene, propylene,
| 22



and the li ke), oxazol opyridine (e.g., oxzolo[4,5-b]pyridine,

“oxazol o[ 5, 4- b] pyridine and the |i ke) oxazol opyrimdine (e.g.,

oxazol o[ 4, 5-d] pyri m di ne, oxazol o[5,4- d]pyrimdine and the |ike),
furopyridine (e.g., furo[2, 3-b]pyridine, furo[3,2- b]pyridine and the

i ke), furopyrimdine (e.g., furo[2,3-d]pyrimdine, furo[3,2- d]pyrim.di ne
and the Ilﬂw)ameth&hnd]pdmameﬂxyﬂwheﬁmmthﬂegeanathedﬂ&ydro- 1H

pyrrol o[ 2, 3-b] pyri,din 2, dl ydr o- IH-pyrroIo[3 b] pyridi ne and the
like), 2,3- di hyéh@ﬁ\}'r r@"?@ngh alkeriylene ﬁavmg2 to 6 carbon

gl ﬁ;/girgyld@pyr I’%Fg g[-%?a r| m ag‘ge’té"é’?’r”f‘%l e, butenylene, pentenylene

5,6,7, 8- teamdiliytdhko.yrl do[ 2, 3- 'd] pyr| mi d| ne,
5,6,7,8-tetrahydro-1 napht hyri di ne, 6 7 8-t et rahydroqui noline and the
li ke. When t.heseM&B’hQE Rbds as eﬁp@dé@@R@mﬁ aromatic ring, the carbon atom

oxopyr 1ol opyr 1 i ABLS AR s B el R R pg Mooyt aine, -

7, 8-di hydro-7- omnnioeﬂkylr&uq%hyésahﬁﬁedfom |
5, 6,7, 8-tetrahydro-7-o0x0-1, 8-napht hyri di ne and the I|ike. These

rings may be sudﬂpnt)u@bdlaﬂyylanunodiwlakeﬂblsasldeﬁneﬂﬁmb.en al kyl, al koxy,
ar al kyl , hal oal Lo, .a .a L. am no, ,cyanq, fornyl, acyl
ami noal kyl , m)nlgﬁl%h" ml:h Ing, corya tﬂ?ﬂeng RSiS PSS | |

car bamoy! , pyadrid r]?ﬁ'iﬂ%ﬂm bgl,%]zo tﬂaﬁo t h |,
nmet hoxygro%yl , eltﬁﬁoxyrret hyl”, " et hox Fee et og%p%mhéhﬁr@ﬁ%%i%% Y
opt i onal | ycandensed M@Ilthsdxmphﬁe(hhylpyimldpylmime (eg 1H-pyrrolof2]34ts] Fynﬂmeg he

5 A 1 i
ﬂ%lr ggfln]; hydr alglgﬁ,gﬂ-l Wlbqs ff%]%dméhi/h ng&b e and

nz
speci fi catﬁhsrhkeianhdagommd]m (¢-&s 1Ebimidazofdl, 5 X)]pymiiﬂélaﬁﬂd&ﬁslﬂiqﬂ | ows.

The Ilnear ar branch a(lk 12 Vi n 0.6 car on atons at rr] errj,
Rerr] and g’ﬁ’& 1 ‘tﬂ-’{ﬁ"q[é rpyrmlp ine,

but yl 3&1‘61 A | t
and RF e?/r]lpfl? heﬁwkd@pihﬂthﬁd'f’ ﬁﬁﬁ%mh@ia%%ﬁm dng .y rgt ?z[erR[r]e r;Ld
Rl e[) r] is (g, m-rpywazdlh o3 depymﬁi(hne,] pyrazolg[l 5—aquvsﬁrﬁmd gehiam. 4 13[4 JBess )
t t t -
other. is¢ {2 ani 13 ), StidaanTHiwanioe (6o it L 2AloRretdcs ABang

the i ke nmdazo[4 5-d]pyrimidine and the like), pyrrolotriazine (64., pyrrolo[1,2-a]-1,3,5-
triazine, pyrrolo[2, 1-f]-1,2,4-triazine), pyrazolotriazine (e.g., pyrazolo[l,s-a]'-l,3,5-
triazine and the like), triazolopyridine (e.g., 1H-1,2,3-triazolo[4,5-b]pyridine and
the like), triazolopyrimidine (e.g., 1,2,4-triazolo[1,5-a]pyrimidine, 1,2,4-
triazolo[4,3-a]pyrimidine, 1H-1,2,3-triazolo[4,5-d]pyrimidine and the like),
cinnoline, quinazoline, quinoline, pyridopyridazine (e.g., pyridof2,3-c]pyridazine
and the like), pyridopyrazine (e.g., pyrido[2,3-b]pyrazine and the like),
pyridopyrimidine (e.g., pyﬁdo[2,3-d]pyﬁmidine, pyrido[3,2-d]pyrimidine and the
like), pyrimidopyrimidine (e.g., pyrimido[4,5-d]pyrimidine, pyrimido[5,4-
d]pyrimidine and the like), py:azinopyﬁmidine'(e.g.,' pyrazino|2,3-d]pyrimidine and
the like), naphthyridine (e.g., 1,8-naphthyridine and the like), tetrazolopyrimidine
(e.g., tetrazolo[l,S—a]pyrimidine and the like), thienopyridine (e.g., thieno|2,3-
blpyridine and the like}, thienopyrimidine (e.g., thieno|2,3-d]pyrimidine and the
like), thiazolopyridine (e.g., thiazolo[4,5—b]pyridine, thiazolo[5,4-b]pyridine and the
like), thiazolopyrimidine (e.g., thiazolo[4,5-d]pyrimidine, thiazolo[5,4-d]pyrimidine
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Al kyl having 1 to 10 carbon atons, which substitutes al kyl ene having 4 or
‘I'ess carbon atons fornmed by Rlerr] and Rlerr] directly bonded to each
other, is linear -or branched al kyl having 1 to 10 carbon atons. Exanples
t hereof include nethyl, ethyl, propyl, isopropyl, butyl, I sobutyl,
sec-butyl, tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl and the
li ke. and the kike), knxazoigpmdmeQe () rdxamla[@ﬁﬂa]piﬂ@iheﬁ JBME%B |8iritihene

?gdl ;[.Liegtratgﬁdgﬂe I r red % §| er” qr:gbR[ err] di r?ctly bonde to eacg g;frlrgr
h f&]bgﬂﬁafl’l
S?rfacﬁ; or*via oxygen zﬁlom GW{%\’# WW%ﬁ%@eﬂmﬁgr%::\rLtom

i s pyrrol i bjpyoidime andltﬂellnke), ferapyeiniidéne (RQIPRIDED, Biﬂﬁﬁmﬁtﬂﬁénﬁfré Ql no and
the |ike. .. ylene havi n to 4 car bon atons f ormed {7 and
Rlerr] di rékmmsmm QQ'gﬂ&YdTQPﬂTﬁ;qul (asm?&dém%oﬂ%pyl ene,
Ak ?Ze‘e[‘be@ﬁg@?ﬁl?eﬁv%aeww@ﬂm?%m&%n SRR Smene,
Lo oottt ., 2 Ayt S Eappsang o 0
having 2 t@éhydeerlkbpysolofd,2xdlpsrimidineand thellka)eﬁ 6,7 8-Bitealhydropyrido[2,3-Ar y!
AU e LA RN ST S MO
E:gre}pgngdkl)%a? E%é %F%m{ﬂew 'S exewg%db ﬂ]ﬁf ﬁ:{ig,”ﬂeecarﬁon
conpounds. atom in tie rimgrmngy Ibea:abbmny;lla)'ml inehudbs) for(Xample, 2,3-dihydro-2-
I bensoy! - SKGF %&&péma%%ﬁ%' pyriding, 7,8-dihydro-7-ox0-1,8-
%szgng ?ﬂé@h§¥ﬁgﬁﬁéﬁ?gﬁgﬁgﬁg‘ gaﬁigroxskﬁo ?P??§G¥pryrl5hFcarbanDyI)
pi peridi ne (6) 4Thds¢)ymgdyma§abbsubsﬁ11)\ue@bylwls1mbstitﬁbnt such as halogen, alkyl,
L s BRI o i A, SR e
%Sbenzyl Safrindiiicyd yﬁ&?d-tlﬁ‘?ﬁéma&ia:ﬁﬁfdaﬂkﬁ,eamde, carboxy, alkoxycarbonyl,
carbamoyl, alkylcarbamoyl, alkoxyalkyl (e.g., methoxymethyl, methoxyethyl,
methoxypropyl, ethoxymethyl, ethoxyethyl, ethoxypropyl and the like), optionally
substituted hydrazino and the like.

As used herein, the substituent of the optionally substituted hydrazino
includes alkyl, aralkyl, nitro, cyano and the like, wherein alkyl and aralkyl are as
(kﬁmedﬁn12andFPandexmnphﬁmihy1ne&udhydnuuuxeﬂqﬂhydnuuugbenqﬂ
- hydrazino and the like.

In the present specification, each symbol of the formula (1l) is defined as
follows.

The linear or branched alkyl having 1 to 6 carbon atoms at R*, R%, R'®
and R* is methyl, ethyl, propyl, isopropyl, buqdlsﬂnnylsa>buqﬂ tert-butyl,
pentyl, hexyl and the like. -

Aryl at R* and R* is phenyl, naphthyl and the like.

Aralkyl at R* and R" is as defined for R and R%.

Alkylene having 4 or less carbon atoms, which is formed by R*® and R*
directly bonded to each other, is methylene, ethylene, trimethylene, propylene,
tetramethylene and the like.
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PTRRPRRPRRER A A

'DHl—‘I—‘I—‘Hl—‘I—‘I—‘Hl—‘I—‘I—‘HiI—"

1-
1-
.1

(4- (4, 5- gidethylerte g‘%ﬁ%
-(2- n|tr0p1enyl) 4- (4 pyridyl car plperl
- ( 2- anmi nobrearcheyl-alkyVhaing dyﬂo@cd\mmyatbms; avludhli@tlﬁéﬁéme as those for RE.

e e
-acetyl - 4@{2‘%]‘5& car 'L &'u %‘?"nﬁi’%%% 0lno,

- (3-(4- flhonmbpqmnml‘xg)phmnwlhiorghbﬁnoahdgmlbqﬂ{egamyl ) pi peridine Eg%)
-(3-(4-fluorobenzo r opy ridyl car banp peri di ne
-EI E4 hygfogyb p’é : "égargmaig) iﬁyﬂ%ﬁ x% nded

RERVE oxyp%enoxy@%y?'%ﬂ%}ﬁ%‘sﬁ%d%@e%%% i

UL ot iyl <2 {4 Iy oy Gy 2 by o Oy STy ) e oDy Ear ey )
-(1-net 4 r ox en roxyet hy pyri car banoy
St rﬁ.%ﬁ:m%ﬂqy? Z’%W-%Whjﬁl gnehexAm ecﬁmg thesliiye.

10)
- (2- (4-benzyl oxyphenoxy) et hyl) - 4- (N- (2- pyridyl) - N-benzyl car bamoyl ) pyri di ne
11) 1-fornyl-4-(4-pyridyl carbanoyl) pi peridine (12) :

-(3-pyridyl carbanoyl ) pi peri di ne (13)
-i sopropyl - 4- (4- pyri dyl car banoyl ) pi peri di ne (14)"

- net hyl - 4- (4 Py Allih haeina Ity 1D papbon atdifis which substitutes alkylene having 4 or
- hexyl - 4- (4- pyr.i dyl car banoyl ;l di nq4 16)
- benzy| - 4less carhoryatomms ﬁmﬁp ybonded to each other, is linear or

(5 (a b Rl %ﬁ%ﬁﬂyﬂﬂﬂw oty %ﬁ Sléﬁeaf instidomethyl,

- (2- (4- megthgL viropy Mhé@rbﬁn bﬁtﬁ&ﬁppﬁﬂrk@@bﬁ g&ngﬁ g{ﬁi heptyl,

car barmyl ) p| per i

-(2-(4-chl orophen hy g

_ di pheny! eetyhy (&_ecyyand;thc barmylh)pl peri di ne (22) | et hyl]-4- (2
- me h 4 5- en e

[ 2- (gygfdyl tca?/ %vm%i;x bon 3 X r%l\{lch sutute%gtﬁyenzan Y

G BPERH ofle B8 lifledlor 2

i peri di neP

T M S R ) s

( 2- hydr owhich ﬂmﬂwwméﬁts%f(azkjﬂﬁne kit 2 do6)darbon atoriis 28 Alk, are as

S
~

(41 phenylethyl)-4-[ N-(2-pyridyl)-N(2-( N,
N-d| met hyI%ﬁ-‘?@éFhé?

Aryl and aralkyl, which are the substituents of alkylene having 2 to 6
carbon atoms at Alk, are as defined for R,

The compound to be used as thc Rho kinase inhibitor of the pr__e_sent~
invention is, for exémple, a corripound of the formula (I}, which is exemplified by
the following compounds.

(1) 4-(2-pyridylcarbamoylpiperidine

(2) 1-benzyloxycarbonyl-4-(4-pyridylcarbamoyl)piperidine

(3) 1-benzoyl-4-(4-pyridylcarbamoyl)piperidine

(4) 1-propyl-4-(4-pyridylcarbamoyl)piperidine

(5) [3-(2- (2—t‘menyhnethyl)phenoxy)-2-hydroxypropyl]—4—(4—pyndylcarbamoyl)-
piperidine

(6) 4-(4-pyndy1carbamoyl)p1pendme

(7) 1-benzyl-4-(4-pyridylcarbamoyl)-1,2,5,6- teu'ahydropyndme

8 3—(4—pyndylcarbamoyl)p1pendme

(9) 1-benzyl-3-(4-pyridylcarbamoyl)piperidine
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car banoyl ] pi peri di ne (42)

"1- benzyl oxycar bonyl - 4- ( 2- pyri dyl car banoyl ) pi peri di ne (43)

1- (3-chl or ophenyl ) car bamoyl - 4- (4- pyri dyl car barmoyl ) pi peri di ne (44) 1-[
N-(2-pyridyl)-N(2-( N, N-di nethyl.am no)ethyl)carbanoyl ] pi peri di ne (45)
1- net hyl - 4- (4- pyridyl carbanoyl ) -1, 2,5, 6-tetrahydropyridi ne (46)

1- ni cot i nofli0) 3-(R4¢ bmzﬂdxyphbnow)éﬂgﬂ)p@ﬂNG(Q N-benzylcarbamoy: %Jyndme

1-12-(4-fl | ) et hyl, 4 4- dyl I di 4

I (6- ohi or@‘ii‘iné?ﬁ‘)ﬂ i hﬁ&ﬁbﬁmﬁ&eiﬁﬁowl P (!
dyl

pyE|4 %I "t:?(r) @W pmﬁp%%yl ) pi per| di ne (50)

1

1- hexyl - 4- ((143) IQYISOﬂud fpipéridine

1- benzyl ox car bonﬁw &12_ chl oro 4- pyr| dyI car banoyl ) pi peri di ne (52)
4-(2-chlor DQHQB@)

1-(2-chl Or@%ﬁ%ﬁgé‘ @_@WI dyl gar.ba )p| per| di ne (54)

3-(2-chlor bﬁ‘%‘é‘ﬁ

1- ( 4- pht haf1igy 4pridylrbanh épl peri di ne (56)

1-(3,5-di- ert but | - 4 h ydr oxyci nna -4-(4-pyridyl carbanoyl ) pi peri di ne

(1 55) 1- f:ar(dahdﬁ(ﬁrnllueqflet?y()ﬁ-ﬁypyﬁﬂym?b?mynpwdmm| ne é 58) (59)

enzyl oxy i;\r nh ro{l%!% car.b l5)er| |ne
t4r531§5m4t Le@%yﬁégn(é_ BW i _%24 Bﬁw ohexane (61)
t rans-4- anmi nonet h@ %@Qgﬁgmﬁ%}% @?’Hé

trans-4-f d%ﬂ?(ﬂdﬁml‘ﬂ?mmm? )ethyl)ed-(4-pybiziyicarbamoy

N benzy! | ok RRER ey -y o bicybeaion amsqdmy' Cyf'hilhifnaﬂi (65)

LT ans- 4-1 S0 oo oo Ry R e S et
trans. 4o C“E’““”ﬂ“‘“““‘“’ﬁ ‘@"’m‘;“f‘i Ey“ | V1 cat bamoyl ) vl ohexane ( 69
trans-4-cg@§$ oé! 5 y )i X
trans-4-b Uytip lpipsridine 70)
Hgggj(l a noeﬁh f‘?'eﬁ@g‘a(‘p?fﬁgt%mm?}c ohexane

27 ya 267 23( 2-a1mnophenyl)-4-(4—pyndylcarbamoyl)p1pendme

trans

(5 t;ans"@%i’ie R RO kP BAPRPIPEHIRR | ohexahetar 82§§?P§ aci d
‘(:;gl) oﬁ;iatn(g?m“é"‘g‘cbﬁﬁsﬁu (&W&Pﬁi‘ﬁﬁ‘n@?ﬁﬁﬂ%ﬁm 1- (4- pyridyl car banmoyl) -

(28) 1-(3,4 S-mmethoxybenzoyl)-4-(4-pyr1dy1carbamoyl)p1pendme

(29). 1-acetyl-4-(4-pyridylcarbamoyl)piperidine

(30) 1-(3-(4-fluorobenzoyl)propyl}-4-(4-pyridylcarbamoyl)piperidine

(31) 1-(3-(4-ﬂuorobenzoyl]propyl)-4—(2—pyridylcarbamoy1)piperidine |

(32) 1-(1-(4-hydroxybenzoyl)ethyl)-4-(2-pyﬁdylcarbamoyl)piperidine

(33) 1-(1-(4-ben2y10xybenzoy1)ethyl)—4-(2-pyxidylcarbamoyl)pipeﬁdine

(34) 1-(2-(4-hydroxyphenoxylethyl}-4-(2-pyridylcarbamoyl)piperidine

(39) 1-(4-(4-ﬂuoropheny1)'—4'~hydroxybutyl]—4-(4-pyﬁdylcarbamoyl)pipen’dine

(36) 1- (1-methyl—2—(4—hydroxypheny1)-2-hydroxyethyl) 4-(2-pyridylcarbamoyl)-

piperidine

(37) 1-cinnamyl-4-(2 pyndylcarbamoyl)plpendme

(38) 1-(2-hydroxy-3-phenoxypropyl)-4-(4-pyridylcarbamoyl)piperidine

(39) 1-(2—hydroxy—3-phenoxypropyl)'-4-(3-pyridy1carbam6yl)piperidine

(40) 1-(2-hydroxy—3-phenoxypropyl)-4-(2—pyﬁdylcarbamoyl]piperidine
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(75) (-)-trans-4-(l-benzyl oxycarboxam dpropyl)-1-(4-pyridyl carbanoyl) -
‘cycl ohexane (76) '

(+)-trans-4-(l-an nopropyl)-1-(4-pyridyl carbamoy)cycl ohexane (77)
(-)-trans-4-(l-am nopropyl)-1-(4-pyridyl carbanmoyl)cycl ohexane (78)
(-)-trans-4-(1-benzyl oxycar boxam doet hyl ) -1-(4-pyridyl carbanoyl) -

cycl ohexanft]) 719{Q-phenylethy1)-4 -[ N-(2-pyri ﬁl)—N—(Q ( N, N-dimethylamino)eth:
(+)-trans-4-(1-RQen Xyi”%er?r boxam doet hyl ) - 1- (4 pyri dy?car banoy }

cycl ohexane ( §8%

+) -t I 1 oh 81
() v ans. £ R ARE oy AR BN EIERS O e (62)
trans- 4- (4(43)I19 er@n]baﬂjmh .(pgrrﬂy mﬁeﬁ{ﬁrﬁycl ohexane (83)

trans- 4- am nonet hyl - 1- ﬁrl dyl car baznoyl )cycl ohexgne (84

trans- j be%lb&ﬁd&%@{ﬂ'jﬁdﬁ& y -dimethylamingjethyl arly pggdnme (82)
N benzyl - ORI ety iceRiamayh 8 S By Bt Biexane. (87)

trans4- am E@yathicotihof3 gw ?dg{%xane (88)
trans-4- am norreth I-Oi-r -gaxhydroxy 2 py |g§* car banoyl ] cycl ohexane (89)

trans- 4- beldh) )pu;mtidmgcl ohexane (90)
trans- 4- be o bo am do I- - b z ridyl

car banoy! | 10@‘/ Q'I‘Fﬂ"%}ay ljlég i bony '4”(1 a

trans-4- pht-haPyﬂHQEgﬁsé]*W# e dyl car barmyl )cycl ohexane (92)

trans- 4- benzyf oxycar boxa 1 (3-net hyl - 4- pyri dyl car banoyl ) -

E:ycl ohix an(9) Qsm-mmbe?gyl)-élt-(;l—?yndylcarbc?moyl)pl;penmln;e oh (94)
rans-4-a - - - | ar banoyl ) cycl ohexane
4-(trans- ZH@ET@?%Q% %\"H‘% E’é‘ﬁ’@)@ | car bonyl ) ami no- 2, 6-

di met hyl Py %%Qgﬂg(ﬁ@)j

4-(trans- 45a1 1noma yFcyl o xylg onyl)%% gné?yn)gtl%erfddn?l di ne- N-

oxi de (96)(32) &H(Q—dalem-équmdmcarfbatﬁbymmid:ﬂepyrl dyl car banoyl ) cycl ohexane
28

trans-4-( ﬂﬁﬁ%miﬁmlhﬁéﬁﬂﬂqdﬂ@@m)BMWyl ) cycl ohexane
{rans. 4 ( 2aherBatioR-A U dabpdiae (Y, T e (ot e (99
trans-4- (Z(Sﬁhlp(d—phﬁmlﬂrmdebquM-M{pwmm howyl)pipeyidise cl ohexane (101)
trans- 4 et tecry ARt i 4 R Cnamapr - Pradskasmeyipipersines
(103) t ra“ﬁ#‘lb@}%%h?dﬁr%ﬁﬁ}l%r- yﬁaﬁrcamémbynﬂlpéﬁaﬁ%f I dyl car bamoyl ) -
(58) 1-benzyloxycarbonyl-4-(5-nitro-2-pyridylcarbamoyl)piperidine

(59) 4-(5-nitro-2-pyridylcarbamoyl)piperidine :

(60) trans-4-benzyloxycarboxamidomethyl-1-(4-pyridylcarbamoyljcyclohexane
(61) trans-4-aminomethyl-1-(4-pyridylcarbamoyl)cyclohexane

(62) trans-4-formamidomethyl-1-(4-pyridylcarbamoyl)cyclohexane

(63) trans-4-dimethylaminomethyl- 1-(4-pyridylcarbamoyl)cyclohexane

(64) N-benzylidene-trans-(4-pyridylcarbamoyl)cyclohexylmethylamine

(65) trans-4-benzylaminomethyl- 1-(4-pyridylcarbamoyljcyclohexane

(66) trans-4-isopropylaminomethyl-1-{4-pyridylcarbamoyljcyclohexane

(67) trans-4-nicotinoylaminomethyl- 1-(4-pyridylcarbamoyl)cyclohexane

(68) trans-4-cyclohexylaminomethyl-1-(4-pyridylcarbamoyl)cyclohexane

(69) trans-4-benzyloxycarboxamide-1-(4-pyridylcarbamoyljcyclohexane

(70) trans-4-amino-1-(4-pyridylcarbamoyljcyclohexane

(71) trans-4-(1-aminoethyl)-1-(4-pyridylcarbamoyl)cyclohexane
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cycl ohexane (104)

‘trans-4-(1-benzyl oxycar boxamni de-| - met hyl et hyl ) - 1- (4- pyri dyl car banoyl ) -

cycl ohexane (105) trans-4-benzyl oxycarboxam domet hyl - 1-(

N- net hyl - 4- pyri dyl car banoyl ) - cycl ohexane (106)

trans-4-(l-acetam de-I|-nethyl ethyl)-1-(4-pyridyl carbanoyl)cycl ohexane (107)
trans- N- ( 6(72) mm—anmommymmmwnwmmmmmde 108)

trans-N- (| rroIo |d|n 4-yl) 4am th | cyl ohexane-
car boxami d§3§) é‘% a 8‘]"%’ bo:émndopro ohexanecarboxylic acid

s S G

1- et hyl et hyl gyclohexangycl ohexanecar boxani de (111)

trans-N-(1 razol o[ 3, 4- b] p ridin-4-yl)-4-am nonmet hyl cycl ohexane-

car boxani d§5§) {‘ S‘L" 1-benzy] oxycarboxamidpropyl)- 1-(4-pyridylcarbamoyl)- |
(+)-trans-N-( | 0[3 4 b] pyridi n-4-yl)-4-(l-am noet hyl ) cycl ohexane-
car boxam de (%@%%

trans- N- (| (#6p SU3(14adinotiro 14 Ichrinith t hyI ) -
cycl ohexanecar boxam de (114) (+?Y]t)Lr atr?s‘- -am noaill yri é
| - ami noet hif7) -transedd hanainopropylka- (G-:lma‘)dylcarbamoyl)cyclohexane

'[C;?Bg;(g-m( L@Sﬂigans-ll—?(lﬂ d! Gl\é“ m (gl n- (Xogthyl)alnlf (ti}rf%lar cl o exane-

(+)-trans-N-( mm o[ 3, 4-d] pyri mdin-4-yl)-4-(l-am noet hyI )cycl ohexane-
carboxamdée (I17) trans-N-(lH pyrazol o[ 3, 4-d] pyrimdin-4-yl)-4-( 1-am no-
1- met hyl et (79) {+)-trans-4efle b@tzykmyeazbdmmdndhyl)-l -{4-pyridylcarbamoyl)- :
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trans- N (4- pyW‘hﬂm ©) - 4- am nonet hyl cycl ohexanecar boxani de (119).

N- 3@?” d 120
HZRE N-E rnﬂdazogﬁtgd%% pyri [ I’-lﬂ- ?@i‘?ﬁﬁ% l't"'ﬁl%Flcyc oheiagle- )
tcar box ﬁl—m( dé1j 0_-)2-1;1)ans-4 (1 ﬂrnm:l)eglyl) 1- (4-pyndylcarbamoyl)cyclohexanteh I

rans- 0 -7- m none
cycl ohex anggt %(%ﬁﬁg %nzoy?iL%n 391 Z(X‘ idy carbamoyl)gyclohexane
trans- N- (| gapereirs:d HpRbARRhPI B-(4-pikRipideatb Bty byadnagiqeomet hy! -

cycl ohexanecar boxam de (123)

trans- N (| %umnsmlonywbamdmhemdh(@ém&dﬁmmﬁhydbﬂ&ane
trans-N- ('(355’ raz% ]a.nllﬁ%/ ecﬁny- -(X ﬁyndy?car %Ir}leoty %%ﬁé}?ar}?exane-
(86) trans-4-( N—benzyl—N—methylammo)methyl—1-(4—pyndylcarbamoyl)cyclohexane
(87) trans-4-aminomethy1—1-(3-pyridylcarbamoyl)cyclohexane
(88) trans-4-aminomethyl- 1.-[(3-hydroky—2—pyxidyl)carbamoyl]cyclohexane
(89) trans-4-benzyloxycarboxamidomethyl-1-(3-pyridylcarbamoyljcyclohexane
(90) trans-4-benzyloxycarboxamidomethyl- 1-[(3-benzyloxy-2-pyridyl)-
carbamoyl]cyclohexane
(91) trans-4-phthalimidomethyl-1-(4-pyridylcarbamoyl)cyclohexane
(92) 11‘ans-4—benzyloxycarboxarmdomeﬂ1yl—1 -(3-methyl-4-pyridylcarbamoyl)-
| .cyclohexane
(93) trans-4-aminomethyl-1-(3-methyl-4-pyridylcarbamoyljcyclohexane
(94) 4-(trans-4-benzyloxycarboxamidomethylcyclohexylcarbonyljamino-2,6-
dimethylpyridine-N-oxide
(95) 4-(trans-4-aminomethylcyclohexylcérbonyl)amino-2,6-dimethy1pyridine-N—
~ oxide | |
(96) trans-4-aminomethyl-1-(2-methyl-4-pyridylcarbamoyl)cyclohexane
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car boxam de (125)

‘trans- N- (4- pyridazi nyl)-4-am nonet hyl cycl ohexanecar boxam de (126)
trans-N-(7H pyrrol o[ 2, 3-d] pyri m di n-4-yl ) -4-am nonet hyl cycl ohexane-
car boxami de (127)

trans- N-(2-am no-4-pyridyl)-4-am nonet hyl cycl ohexanecar boxam de (128)

trans- N-(t (q7¢mni[11& mbmzyhmbéxam)debthynﬂeﬁepﬁjdﬁwwmmmdohexane
carboxamd I@ZQE;{ ns N—(g | - 124tr zoIo[

S Al pyr | e Ararts i Fssainon braetylethy)- L4 pymrieatseaasioheRng 130)

trans- N(S@%am@%wpi%%ﬁ&B%%M é)éarfé am nonet hyl -

cycl ohexang&c

trans- N- (| {00y é&aﬁnh]opwrmempkthyn-)l-(@f -pyridylcabamapichelohexema -

cycl ohexanecar boxam

trans- N (26 MT(&WWWPH%WYMMW‘WM ane-

CR DN Shda) ¥iths-a-aminomethyl trong: 1-methyl. 1.4 nyridyigarbamoylleysioherane (124)
()t r ans- (03] i behaPraiidRBidethyIcts-2methyé1 (4 p3tidyRak bibiye | ohexane-

car boxam de (135)

trans- N- (| - beneyadleherasehy| pyrrol o[ 2, 3- b] pyri di n- 4-yl) - 4- ami nonet hyl -
cycl ohexan

0X 13
(- trans- NA) %%ﬂﬁm%ﬂ%%m%ﬂﬁnmlﬁmk L pyrig¥cRThmOy)-
cycl ohexanecar e( 137)
trans- N-benzyl -"N- ( 2- benzyl am no- 4 pyri dyl)-4-(1-am no- 1-nethylethyl)-
30 (105) trans-4tbenayloxpedrboxamidorn et Bjil- 1-( N-methyl-4-pyridylcarbamoyl)-
trans- N-(2-azi de- 4- [ dyI ) 4 am nonet hyl cycl ohexanecar boxamni de (139)
trans- N (2, 3- %l“ﬂ-pyrrol o[ 2, 3-b] pyri di n-4-yl)-4-am nonet hyl -

cycl ohexan ~ RS g{j&h qi ﬂﬁ‘?d bam exan

| H pyrr ol oE % El pyr| | n- é (%elii'ﬁ??ﬁ’f m ngq ql(m ylear oyljcycloh ¢

met hyl et hy(MMENdﬁmHHB#q:yrﬂmdynMMnomemylcydohwanecarboxamde
trans-N-(2 XY-4- 4- hyI cycl ohexanecar boxam de (141-2)
(R)I (;) tr@gﬁl{?‘ﬁ @%’Lﬁlﬁ?@? ?’g‘P b%i m&nf;ﬁﬁyﬂw{qfwgﬂwoet hyl ) -
cycl ohexanecar Qg

trans-N- (I Hpyrrolo - b] pyri di n- 4-yl ) - 4- guani di nonet hyl cycl ohexane-

car boxanmi d(alQQMr&)h'ans-N-(lH—pyrrolo[Q 3-bjpyridin-4-yl}-4-(1-aminoethyl)cyclohexane-
trans-N- (I H pyra7[ol ol 33 - b] pyri di n-4-yl)-4-guani di nonet hyl cycl ohexane-
carboxam de €&

~ (110) trans-N-(1H-pyrrolo[2,3-b]pyridin-4-yl)-4-(1-amino- 1-methylethyl)-

cyclohexanecarboxamide

(111} trans-N-(1H-pyrazolo[3,4-b]pyridin-4-y})-4-aminomethylcyclohexane-
carboxamide

(112) (+)-trans-N-(1H-pyrazolo[3 4—b]pyndm— -yl)-4-(1- ammoethyl)cyclohexane—
carboxamide :

(113) trans-N—(1H—pyrazolo[3,4—b]pyridjn-4-yl]-4-(l-amino- 1-methylethyl)-

- cyclohexanecarboxamide

(114) (+)-trans-N-(2-amino-4-pyridyl}-4-(1-aminoethyl)cyclohexanecarboxamide

(115) trans-N-{1H-pyrazolo[3, 4-d]pymmd1n—4—yl]-4—axmnomethylcyclohexane—

- carboxamide

(116) (+)-trans-N- (1H—pyrazolo[3 4—d]pynmld1n-4-y1) -4-(1- armnoethyl)cyclohexane-
carboxamide

(117) txans-N-(1H—pyrazblo[3,4-d]pyﬁmidin—4-y1)-4-(l-amino— 1-methylethyl}-
cyclohexanecarboxamide
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(144) trans-N-[4-pyridyl)-4-guani di nonmet hyl cycl ohexanecar boxam de (145)
<trans- N- (I -nmet hyl pyrrol o[ 2, 3-b] pyrtdi n-4-yl)-4-(guani di nonet hyl ) -

cycl ohexanecar boxam de (146)

trans-N- (I Hpyrrol o[ 2, 3-b] pyri din-4-yl)-4-(2-imdazolin-2-yl)am norrethyl
cycl ohexanecar boxam de (147)

trans- N-( I(MShuah&N{mmyyhmﬂmﬁ]4{a}nﬂadm¢Mﬂaycbhexah¢e&bgmdh nonet hyl -

cyclohexan

Y aner N ( A1406! FanS NS elnpinol4 nysidulf-Aevge Pty TRk ARECArMIRIEe ( 149)
trans- N (I ﬂ% Xﬁﬁ%d%[%%gi a@@%%w ans Qﬁ'ﬁhodrn&l')ylé&cﬁﬁ'léxghgazm I n-

2-yl)am norret exanecar

trans-N- (I H pmrbbmclb b] pyri di n-4-yl)-4-(3-benzyl guani di nonet hyl ) -
cycl ohexanecar boxam_de. (

O 3] pesdy 451 LB triemctols, S ipyrirmistin i) gaainemeting: ny | ) -

cycl ohexanecar
trans-N- (I H pﬁ%%ﬁg%m% 4-yl)-4-(3-propyl guani di nonet hyl ).-
cycl ohex anﬁ_'_QQ } a4 e-Hehapl-1H- 103 4-tz]§ynd1n-4- yl)-4-aminomethyl-

trans-N- (I H pynrol o[ 2, 3-b] pyri dind-y oct yl guani di nonet hyl ) -
clohexene @%o;camld

cycl ohexanecargye

trﬁnls N ( Eﬁg )r@g_/ltg_ rr IEZIS b'ﬁé&n?cyd% 4‘2 ben&éll 3
et y guam Eﬁéﬁ‘ﬁ@ éﬁé@?ﬁé
I H- pyrrol o& g b]“rﬁ‘iw glflgb}gaﬁloﬁ * tl)]%%]%?-yl ?/]a%oﬁcl)ene%’kyd()hme-

cycl ohexanecardm‘bammdq 156)

trans- N(n@?a roI 3%3 b]l%“%-ﬂ-amx\ﬁo}néhﬁc?r}:la oI 2- M&Et hyl -

cycl ohexa

(R)-(+)-N(@ ﬁ‘a?ﬁmhﬁ- Pﬁﬁ-ﬁgﬂﬁ?l e&n}ﬁﬂg hexane-
N-(4-pyridyl %6? 1 no-"1- rre Ifaf; yl ) benz n)1dﬁe 159 ethylcyclo ©
N-(4-pyri dyl ) -carboxamids hy| - 2- benzyl oxybenzam de (160)

N A O ittt
Eg (+) N-§ Bw)ﬂﬂﬁgﬁam #ng%l%enzgﬁgﬁ%%

N-(4-pyri dy: ) -Garbokammide hyl benzani de (165) I

R -(+)-N 3: 4 e 166
(R (1N %&2&3& SISk tiof s ek ARSI, (1
(167) N- (I H py, ahbdebartor¥idide N- 4- Y1) - 4- guani di nonet hyl benzam de (168)

N- (4-pyridyl)-4-guani di nonet hyl benzam de
130) trans-N-(3-cyano-5-methylpyrazolo[1 5-a]pymn1d1n—7—yl)—4—annnomethyl—

cyclohexanecarboxamide

(131) trans-N-(1H-pyrazolo[3,4-b}pyﬁdin—4—yl)—4—(1-amino;1-methy1eﬂ1y1)— _
cyclohexanecarboxamide

(132) trans-N-(2{1-pyrrolidinyl}-4-pyridyl)-4-aminomethylcyclohexane-
carboxamide .

(133) trans-N-(2,6-diamino-4-pyrimidyl)-4-aminomethylcyclohexanecarboxamide

(134) (+)-|rans—N—(7—methy1—l,8-naphthyridin—4-yl)-4—(1-aminoethyl)cyclohexane- ,
carboxamide

(135) trans-N—(l benzyloxymethylpyrrolo[2 3- b]pyndm-4-yl]-4-annnomethy1—
cyclohexanecarboxamide

(136) (+)-trans-N-(1-methylpyrrolo{2,3-b]pyridin-4-yl)-4-(1-aminoethyl)-
cyclohexanecarboxamide .

(137) trans-N-benzyl-N-(2- benzylanuno—4—pyndyl)—4—(1 -amino- 1-methylethyl)-
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(169) (R -(+)-N(4-pyridyl)-4-(1-am nnoethyl)-3-fl uorobenzam de (170)
“"N- (4-pyridyl)-4-am nonet hyl benzam de (171)

N- (4-pyridyl)-4-am nomet hyl - 2- hydr oxybenzam de (172)

N (4- pyri dyl ) - 4-(2-am noet hyl )benzam' de (173)

N-(4-pyridyl)-4-am nomet hyl - 3-ni trobenzam de (174)

'\F(4 pyrl dyl) - emnéearbmarrﬁd@yl benzami de (175)

Ea ga@sg%,w e A oaarice
R o S ok (7

et hyl) benzam deyclohékanecarboxamide

R IH-E | o[ 2, 3-b] i di n-4- | - th 3- deb d
E1230§ (R) ((4p yrro o£ d%rlﬂln yQ;%rb}( am noe l) - az;Bi)enzam e

hyl h b d
Eg (+) mg P%l&gﬁiﬁﬁslaﬁ?laﬁ‘ %ee?a%?t %W?,ﬁ'@l%nozyyfyzim( 1eaEnl§(2))et hyl ) benzam de
(183) (R -(#)1= N@W@k&m@%&yﬁmwﬁbﬂe&ﬁcﬂ&éﬁdﬁmw) 3-

azi debenzam de (184)

(N-R%I I(—I-) N@Aﬁp?)g(ﬂ)l-)ﬁ))-ﬁ&ns-gl hlﬂfm’ gm t hyl 24 'G'Q;‘f' b oetélyl)z 186)
: razol o ridi uani di none ni trobenzam de

(R% I\IEJF%IprraZGVéPE%WB?’@M y|§J 4- (| - guani dlymet hyl ) - 3- |
ni t r obenz - - - amdﬁ hgxan

(R-N (I H agh@zzo o[ 3 QiHbﬁ% 10 9!%191:54 yl) arﬁunoet ymetgyr(ﬁydro enzam de

(188) N-(IH waibokaﬁﬂdel b] pyr| d| n- 4- yI) 4- guani di nobenzani de (189)

E%O;\I- E :Q;-F&)_/I‘@izm qéﬂif@%’%ﬁ’ﬁ?ﬁﬂé g %%y)lfl? noet hyl ) - 3- n%ﬁenzama?nedé

191)

N (I H pyrazol o(fag 2 %l pyr| di n-4-yl)-4-(l-am no- 2- hydr oxyet hyl )benzam de
(192) N(|ﬂ41ayrcmm-1§{(a-wrmm +gﬂ|am1(ﬁnpmeth yleypclohaxdnmdarBexarmidebenzani de

193) N I I 3- H) di d d 194
§\I—(I %—I—pyga [ro Oﬁr(ﬂ [ | y@bﬁ@@ﬁhﬁ%@cﬂl necarboxam ( )

N (I H pyrazol éﬁﬂ %\é bﬂe) 1 am noacet yl - 4- pi peri di necar boxam de
(196) N- (I -methoxynet pyrazol o[ 3, 4-b] pyri di n-4-yl)-4-piperidi ne-

car boxani dd46) érgns-N-( 1H-pyrrolo[2 3-b]pyridin-4-yl}-4-(2-imidazolin-2-ylljaminomethyl-
N (1 1 pyr ol of @RRERErRtomaiBiE” 1. (2 phenyl et hyl )4 pi per | di necar boxar de
(200) N (1F R HEIENAL 3"%128“% i L i S
cyclohexanecarboxamid
(148) t1ans-N-(2-am1no-4—pyndyl)-4—guanidinomethy1<_:yclohexanecarboxamide
(149) n'ans-N-(l-bcnzyloxymethyl-1H-pyrrolo[2,3-b]pyﬁdjn-4-yl)-4-(2-i1hidazolin-
2-yllaminomethylcyclohexanecarboxamide
(150) trans-N-( 1H—pyxrolo[2,3-b]pyﬁdin—4-yl)-4-(3-bénzylgua.nidinomethyl)-
cyclohexanecarbozamide |
(151) trans-N-(1H-pyrroloj2,3-b]pyridin-4-yl)-4-(3-phenylguanidinomethyl)-
cyclohexanecarboxamide
(152) trans-N-(1H-pyrrolo[2,3-b]pyridin-4-yl)-4~(3-propylguanidinomethyl}-
cyclohexanecarboxamide :
(153) trans-N-(1H-pyrrolo[2,3-blpyridin-4-yl)-4-(3-octylguanidinomethyl)-
cyclohexanecarboxamide '
(154) trans-N-(1-benzyloxymethylpyrrolo[2,3-b]pyridin-4-yl)-4-(2-benzyl-3-
ethylguanidinomethyl)cyclohexanecarboxamide
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car boxam de (201)

*N- (I H pyrrol o[ 2, 3-b] pyridi n-4-yl)-1-benzyl - 4- pi peri di necar boxam de (202)
N (I H pyrazol o[-3, 4-b] pyri di n-4-yl)-1-(2-phenyl et hyl)-4-pi peri di ne-

car boxam de (203)

N- (I H pyrazol o[ 3, 4-b] pyri di n-4-yl)-1-(3-phenyl propyl ) - 4- pi peri di ne-

b @55) trans-N-PHEmrrolo[28 Slmatiin Bylahidihetiyl-12)
car boxani q¢55) trans-N-Ptmnralo[2:3-b] (153 ?15'§&h (163),  (165), et(1'(5’66) and

(115), (142), (143), (144), (145
(179). . CYW@WM used as the Rho kinase inhibitor of the

Eiiiﬁﬂflﬁég@fju ey &WWW% S (Riadofl }1&&0&4&,@ which is

1- (5-1 soqui nolg hogamiddaoer azi ne (205)
1- (5-isoqui nol i nesul fonyl ) -2-met hyl honopi per azi ne (206)
raminesthyllbenaamide

1- (5-i soquiLBd) GRchNf*(&rger)d)d}-‘ﬂrﬂﬂ

b O Rt g

Eg : 2823:122 ans nyl ) et h ormpl pgragl ne 211)(2-10)

- (5-i soquil60)} Ndéspﬂﬁd}dkﬁmﬁnmmmlh{;hﬂ;aﬁhox@mmd(: 21 2)13)

-(5- razi ne

(51 SonduAd 4@3%@%@3@2% SRt

-(5-

-§5 : :ggﬂl ﬁ “Iﬂgj%f@%dyg 1yﬁhbpﬁg%| perazi B?é%é‘@de

(51 soquino ‘.%";‘:’d}“?‘@‘“”ﬁdﬁ*ﬁﬁ?*a‘*‘w omop Dotz e (318

-ES |sogd|1ﬁ6)Nr{ﬁsWW§ai]/ & ﬁl?ﬁgﬁl%g@?am ne (219)

(51 soqy8 H’ﬂ?ﬁ#‘-@%ﬁ%?ﬁ?ﬁﬁﬁﬁ%‘é‘f FanfigB{hylbenzamide
-(5-isoq L{Ilﬁﬁ{ (R)e(s)st—(amybyrd‘zobI{?&Eyb]mﬁdm-aeylpm[ﬂ%mﬂﬂﬁlhyl)benzamde

- (5- |squ|no | nesul fonyl)-4 nethylhonnflpera2|ne (223

(501 soqdt ﬁZ) NS Hpyeplols 4- Bt o aearmHmopethy lbenzamide

- (5- 225
(51 oq B8] M HedxiintRa %%?9%%@?%26(5269
- (5-1soquf 169) (Rle(ﬁpNL(GnWﬂdﬂHG(XsdmmmﬂnﬁPBaﬂumbéﬁﬁmde
N- (2-am noeth 1-chlaqro soqui nf)l I nesul fonam de (228) N-(4-am noethyl)-
- chi o o- SAT0h NurBYsl By benzamide

(171) N{4-pyridyl)-4-aminomethyl-2-hydroxybenzamide
(172) N-(4-pyridyl)-4-(2-aminoethyljbenzamide.
_(173) N-{4-pyridyl)-4-aminomethyl-3-nitrobenzamide
(174) N-(4-pyridyl)-3-amino-4-aminomethylbenzamide
(175) (S)-(-)-N-{4-pyridyl)-4-{1-aminoethyljbenzamide
(176) (S)-(-)-N-(4-pyridyl)-2-(1-aminoethyl)benzamide
(177) (R)-(+)-N-{4-pyridyl}-4-(1-aminoethyl}-2-chlorobenzamide
(178) (R)-(+)-N-(1H-pyrrolo|2,3-bjpyridin-4-yl)-4-(1-(3-propylguanidino)-
ethyl)benzamide
(179) (R)-(-)-N-(1H-pyrrolof2 3-b]pyndm-4—y1)-4—(1 aminoethyl)-3-azidebenzamide
(180) (R)-(+)-N-(4-pyridyl)-4-(1-aminoethyl}-2-nitrobenzamide
(181) (R)-{}-N-(4-pyridyl)-4-(1-aminoethyl)-3-ethoxybenzamide
(182) (R)-(+)-N-(3-iodo- 1H-pyrrolo][2,3-b]pyridin-4-yl}-4-{1-aminoethyl)benzamide
(183) (R)-{+)-N~(3-iodo-1H-pyrrolo[2,3-b]pyridin-4-yl)-4-(1-aminoethyl}-3-
azidebenzamide

w
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(229) N-(2-am no-1-nethyl et hyl)-1-chl oro-5-i soqui nol i nesul f onam de (230)
**N- ( 2- am no- 1- net hyl pentyl]-1-chl oro-5-isoqui noline (231)
_N-(3-ami no- 2- net hyl butyl ) - 1- chl or o- 5-i soqui nol i nesul f onani de (232)

N- (13- di - n- butyl am nopropyl) - 1- chl or o- 5-i soqui nol i nesul f onam de (233) N-(
N-cycl ohexyl - N- et hyl ami noet hyl ) - 1- chl or 0- 5-i soqui nol i nesul fonam de (234)

guam(dl84))(&)*1’:)+1>T-(4—pyhﬂdyi)94-1514asmmtoeth?/ﬂ)F oxyemzamide 35)

gﬂgg:&sgbﬁ (Elﬁeﬁ %ﬁ;—b -5- |so oI [ nes, Jfona ge (ZSE)

- 238
83:2: gagtﬂr?% Wlﬂ%% oro |50((|Pgr'1l |nesu named((a (2%39)
- guani d| narifrobehsathideopy! ) - | - chl or o- 5- i squ| nol i nesul f onam de

- guani AERbE-0E1Hpwsaegio.A-bipyidio-4 ylsbriLiwainpetisi 2 siizabenzarnide)

ot hy! - 2- QB P B RS BB R e BRI ERAE s
I sobut yl (1691 ng(mcmﬁama [BA-H)byrdiug fygoa( i%ﬁﬁbemymesirﬁﬂﬂbenmde

met h 1-chl oro-5 |squ|noI|nesquon I)plpera2|ne (245)
rret gyl zfim} +MMM[%?]MM-@W 4§73nzamlde .
E g dg@incah‘i Il bR T %E@r °Lpeg%%gﬂ§§%gy§w§)
-am di no(:Zi g@ B(] ﬂpgﬁgﬁ%q:&slggw nollnégilxy%nyl pI peraz‘ine (250)

ﬁgi Zm EdéQByN}(IH—h dro h3e -;Ig}lrli-ﬁqssnplb? am d 252). N-(2-am no-
| - et hyl eta§ﬂ¥k @hw?ﬁ?%i?ﬁ@“‘éﬁ’é{%ﬁfb Y dompeRdincsar %é‘?éﬁ‘)d
mg Zm 28(1% Eggﬁ W&&q Wé&%oqw nol i ngﬂ%bmgﬁf% 3-

N, N-di but&BﬁhNP(d}medmnmmd:thbrydI-bpyrdiol@&ub]pyhdn&ébyl)‘-éfmpeﬂdn(é56) N-[ 2-
N-cycl ohexyl th | ami no) et hyl ] -1 - hydr oxy-5-i soqui nol i ne-
sul f onam de IGuani di noet hyl ) - 1- hydr oxy- 5- i soqui noI I nesul f onam de

(I\I-Z?gzgtl;lﬁu mg eﬁe%et hyl) WBW%%W?W mo%@%%)

{2 ] e e pOCLne e nam o 252)"
N-( 3- guanl @Pgﬁﬁlgwééﬁm%ﬁrﬁ} s‘ﬁa&‘flmqrh@@ (263)
N-(4- guani Godp N IFEDY ol 2E- biphritaliadyy-133- &wpdme@iﬂlﬁamme
' carboxamide
(201) N-{1H-pyrrolo[2,3-bpyridin-4-yl)-1-benzyl-4-piperidinecarboxamide
(202) N-(1 H-pyrazolo[3,4-bjpyridin-4-yl)- 1-2-phenylethyl)-4-piperidine-
carboxamide '
(203) N-(1H-pyrazolo[3,4-b]pyridin-4-yi)- 1-(3-phenylpropyl)-4-piperidine-
carboxamide |

Preferred are compounds (80), (109), (110}, (112), (115), (142), (143), (144),
(145), (153), (157), (163), (165), (166) and (179).

The compound to be used as the Rho kinase inhibitor of the present
invention is, for example, a oOmpdund of the formula (II), which is exemplified by
the following compounds.

(204) 1-(5-isoquinolinesulfonyl}homopiperazine

— NSNS AN AN
-h OONI\)I\)NI\)

H?$?$PPNPZ§222222

(205) 1-(5-isoquinolines_u1fony1)-2-methylhomopiperazine
(206) 1-(5-isoquinolinesulfonyl)-3-methylhomopiperazine
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~

264) 2- met hyl - 4- (1- hydr oxy- 5-i soqui nol i nesul fonyl ) pi perazi ne (265)
-et hyl - 4- (1- hydr oxy-5-i soqui nol i nesul f onyl ] pi perazi ne (266)

i sobut yl - 4- (1 hydr oxy- 5-i soqui nol i nesul fonyl ) pi perazi ne (267)

5-di net hyl - 4- (1- hydr oxy- 5-i soqui nol i nesul f onyl ) pi perazi ne (268)
net hyl - 4- (1- hydr oxy- 5- |squ|noI|nesulfonyl)p|pera2|ne (269)

ani gl no- (QovnlﬂSdsmmmﬁhnesmfo lﬁamah}y?mmdla lﬁBMI ne (270)

:21 di no- GoRL oo inoipaniiyria-2 Aot By thama PR por aci e

m di no- (3 éy?i Rd ml]lmgh?ﬁs%]fo&ycl) Sdm‘éoq or.? pggll-ﬁzf%nyl ) pi perazi ne (273)
- met hy(240) p4Btiboduindlinbsigf -$-%ﬂﬁ§ﬂh6ﬁidp‘i1§@ﬂhfn@nam de (274)

- et hyl am noet hyl ) - 1-chl or 0- 5-i soqw nol i nesul f onam de (275)

-Broply( 34 hde tlmpnghBWMy@ ﬁqwlh@mqmmnamcamdde (276)
- 277
~hoxyl GTRREbrRequtoffle Sy S SRS SRAR e (57)
- chl or(m.é) 1 Y9986 @nbRAeshIfsH3 PheayRd

epipérdiine
-chl oro-5-i soqui nol i nesul f onyl ) honopi peraz?%lz,‘ (280)

- meL hy(Qalﬂf) hdétmqqumphngml&wl)531moqﬂhnllnompalwzﬁmamdde (281)
- 282
: E? oély@;{h?ﬂiéf ﬁe%gmeﬂﬁgéu%% cidhpRarEEae °2ﬁ2‘md§e( (253
- [ﬁﬁé&lﬂ%ﬂ&a 284
-hggl(gm ggtsh Hmﬁbﬁﬁdroxy éﬁ% *ﬂ esul onam dg g2853

i Eyg: 529751’455 ol lme l.f o ghr?o er ne, 287)
- S zZi

iy Zoqué?igfmésx%w“ ‘im% biths ﬁm’“ %

: zggu Fﬂ?s%@%”%’ 4-Cl ﬁﬁ rry| #pera%ﬁﬁ @3%))

-:;noﬂg@éﬁ' Iil;(sgs?go ubﬂgl I.nesyl f rﬁeringg;mgglz ©

3 ! (5959%319 sralirsir b s ine perezine

_am 2 ij/ ) & %%S%HE (294)
-1 soqu | nes BP#‘ %Eﬁ {3@3 | pI pefazi ne

: :gqﬂm& nds?ﬁ??o eQAlfmgﬂM—sdthylhengp; I ne 297)
- guaﬁl Qa%i)lgép‘ﬁ%ﬂ‘}’%% ?ill? ﬁdﬁﬁl’%@&rﬁé de (298)
e PRt St R B s

(226) 1- (5-1soqu1nohnesulfonyl)-4-hexy1homop1pe1azme

'.\’ZZ'.‘"T'.“ZZZ'.‘".‘"T"f'.‘".“ZZZZZ'T'T‘-ZZZZZ"“*“T‘.'.‘"T"T_N'.\"\:"

o L T e N L T e N Y T e N L T Y N 1)
N@wm(ﬂmwhl\)mmm(ﬂ_I—‘NI\)I\)NN_F—‘NNI\)NN

(227) N-(2-aminoethyl)- 1-chloro-5-isoquinolinesulfonamide

(228) N-{(4-aminoethyl)- 1-chloro-5-isoquinolinesulfonamide

(229) N-(2-amino- 1-methylethyl)- 1-chloro-5-isoquinolinesulfonamide

(230) N-(2-amino- 1-methylpentyl)- 1-chloro-5-isoquinoline

(231) N-(3-amino-2-methylbutyl}- 1-chloro-5-isoquinolinesulfonamide

(232) N-(3-di-n-butylaminopropyl)-1-chloro-5-isoquinolinesulfonamide

(233) N-{ N-cyclohexyl-N-methylaminoethyl)- 1-chloro-5-isoquinolinesulfonamide
(234) N-{2-guanidinoethyl}-1-chloro-5-isoquinolinesulfonamide '
(235) N-(2-guanidinobutyl}-1-chloro-5-isoquinolinesulfonamide

(236) N-(2-guanidino-1-methylethyl)- 1-chloro-5-isoquinolinesulfonamide

(237) N-(2-guanidinomethylpentyl)-1-chloro-5-isoquinolinesulfonamide

(238) N-{2-guanidino-3-methylbutyl)- 1-chloro-5-isoquinoclinesulfonamide
(239) N-(3-guanidino-2-methylpropyl)- 1-chloro-5-isoquinolinesulfonamide
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(300) 2-am di no-1-(5-isoquinolinesulfonyl)piperazine (301) -

**4-am di no- 2, 5-di net hyl -~ 1- (5-i soqui nol i nesul fonyl ) pi perazi ne (302)

4-am di no- 1- (5-i soqui nol i nesul f onyl ) honopi perazi ne (303) 4-(N,

N2- di net hyl am di no) - 1- (5-1 soqui nol i nesul f onyl ) pi perazi ne (304)

4- am di no- 3- butyl - "1- (5-i soqui nol i nesul f onyl ) pi perazi ne '

36 (2400084 -uanidino13-tiethytbmtyihd-chieseHSHsogqhinelingswlfedimidene ( 306)
N- (4- guani di nobutyl ) - 5-i sqQqui nal i nesul f onani de_(307) .

N- ( 2- guanitét Hoemsthyl-4-(L-Aueronatisemune ayl)pipgsgzine

1- (5-i soquh sl 1 ) R WAy | ' . .. Preferred are
comounds%%ﬁ%"% %@°ﬁm&@é&§§§§%‘3ﬂ?‘w{sed as the Rho kinase
i nhi bitor (M3)t2&wmw1w@t$@mqmom&smhynpmm@al |y acceptable

acid addition salt. The acid_is exenplififed by inorganic acid such as

hydr ochl of244)a&bdadimefhybhrbrehdorach-dsoqunelinessiiopylpiperazine | i ke and organic
id h th I ' i.d, f. i id. . mal ei id, del i

nei . "ot (ST O HIGHES SsalRpR B ipiAbE . T | e "The compound

havi ng a qm@ol%hﬁaﬁwnr(gaéhlgﬁ_sqw {ﬁlgﬁlnéémﬁ, g*?d&t i,h'ﬁeea met al such as

sodi um potassium cal cium magnesium alum nu like or a salt with

am no aci 247 ch-amidinef+{é-chldra-Hdsoquisolinesulfosiyllhomopiperazineonohydr at e,

di hydrate /2 hydtates, 1/ 3 hydrates, 1/4 hydrates, 3 hydrates, 3/2
ydr at o5 1208% framii-Grpednds itRons Scbatneioe siudlinait | on.

The co -o.tfg.@lg -aniiRird 1 X L,-Fs@h' ol n@ﬂ@% ' £ he nmet hod
di scl oggd I n %paneseﬁgg%ﬁ?m é%ggi—ﬁgg%gb I cCat1on : %W%apanese
Pat ent Und230) N42-dnincethyl)-d+hydroxys-52is6 olihesaliersamitle ent Unexani ned
Publ i cati¢ 5%)!042 194401, ]eipan se Féat eﬁ?,u exam . ned Publication No. -

6- 41080, {83 54 M?g“{t}‘l‘i FhydroRy-S-isoquinRUNeSHIBRARIGE. t he f or mul a (1)
can be sy 2 _c‘iﬂﬁﬁﬁ)c_) _'g@;a 16 _ _ _ﬁ#ﬁﬁ | ]ﬁljﬁgﬁ,ﬁ e Patent
Unexami ne(r;é%%@lviz(ggllﬁggﬂ&o% %Egizgialph ap nselge at@%% nexam ﬁgd

Publ i cat i ¢B53)N-(2 bémethyllzepty ydroxytSrisonuinalihdsulfonaatiden No.

58- 121278?‘ %%m;a( se Patent Un xar’r"ilz-elo_ll Publ igation . 58-121279, Japanese
Pat ent Und?% N& -qmEQ-2anetylgtyl) s hydnesy,o-19oqHn $§M¥Iﬂgﬁexam ned
Publ i cat i - d@ﬁﬂﬁﬁﬁnf '-gﬁgl- @g%‘% Pritie-

61- 152658@?%@#%3@’33%‘# nexa nﬁ]%_gl?yca i-gln ﬁgﬁﬁé ) glgpanese
Pat ent Ung286) N¢2-(MiHalclohexyl-N-hethflamintjeth§l]- 1 B risg85-8sbquiniolinme | i ke.

O the corrpoundifgof the formula (1), a conpound wherein Ra is a group of
the formula (SR €is Rc', namely, an ani de conmpound of the fornula

(rer) (257) N-(2-guanidinoethyl)- 1-hydroxy-5-isoquinolinesulfonamide
(258) N-(4-guanidinobutyl)-1-hydroxy-5-isoquinolinesulfonamide
(259) N-{2-guanidino-1-methylethyl)-1-hydroxy-5-isoquinolinesulfonamide
(260) N-(1-guanidinomethylpentyl)-1-hydroxy-5-isoquinolinesulfonamide
(261) N-(2-guanidino-3-methylbutyl)- 1-hydroxy-5-isoquinolinesulfonamide
(262) N¥(3—guanidmo-2-meﬂ1ylpmpyl)-1-hydroxy—5-isoquindl_inesulfonamide

J (263) N—(4—guanidino-3-methy1butyl);1-hydroxy—5—isoqumolinesu1fonamide

(264) 2-methyl-4-(1-hydroxy-5-isoquinolinesulfonyl)piperazine
(265) 2-ethyl-4-(1-hydroxy-5-isoquinolinesulfonyl)piperazine
(266) 2-isobutyl-4-(1-hydroxy-5-isoquinolinesulfonyl)piperazine
(267) 2,5-dimethyl-4-(1-hydroxy-5-isoquinolinesulfonyl)piperazine
(268) 1-methyl-4-(1-hydroxy-5-isoquinolinesulfonyl)piperazine

(269) 1-amidino-4-(1-hydroxy-5-isoquinolinesulfonyljpiperazine
(270) 1-amidino-4-(1-hydroxy-5-isoquinolinesulfonyljhomopiperazine
(271) 1-amidino-3-methyl-4-{1-hydroxy-5-isoquinolinesulfonyl)piperazine
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37 [err] wherein Rc'is an optionally substituted heterocycle
-<containing nitrogen of the above-nentioned Rc except pyridine, and ot her
synbol s are as defined above, is a novel conpound which can be synthesized
by the foll ow ng nmethods. Method 1 A compound of the forrmula (1V)
Rc' -NH Rb "~ (1'V) wherein each synbol is as defined above, and a
COWDOUHd (272)hb-ahtiding-2,5- &hnethyl—ll-(1-hydroxy—5-lsoqumoliné§u]fon piperazine
[err] wherein each synmbo| is as _defined above, or ‘a reactlve derivative

t her eof al@73)dd2dnethylaminocthyl)-dchiema-isaqinplinesylfanamaidey at i ve of

annyar 1 do T4 SERGEL b SHE T EhlprbripBidhestinAimide 7 071 5,

beneflCla'275mq2§ﬁd?ybimﬁbéﬁylﬂﬂ-ch[brbfﬁ‘—1m%]ﬁﬁesﬁﬁfoﬁaﬁﬁﬂéem inert to the

reaction, such as tetrahydrofdran, dioxane,” chloroform dichloronethane,

di net hyl f@mrmdz—bummwmw@h&meswm@lmmm@mée Wat er, al cohol
or acid li durjyn | s _reno Lomth reactlon m xt ure
by a met h&‘gﬁﬂg&g hﬁﬂmﬁs irﬁthl?u 10g aso%gﬂﬁ%gs@g) (és. c distillation,
formng a g ?Qﬂgﬁchf(ﬂ‘ﬂ eslltbn d ke. Method 2 O the
corrpounds(o forrru?sé (1 ﬁ%ﬂfh corrpgla}%tgE re| n L has a substituent

ot her t har2T9)t-¢trehloresb-isoquinaliresulfonylkambpipgrazinenpound

(280) N-{2-methylaminoethyl)- 1-hydroxy-5-1soqumohnesulfonannde
(281) N-{2-ethylaminoethy})- 1-hydroxy-5-isoquinolinesulfonamide
(282) N-(2-pmpylanﬁnoethyl)— 1-hydroxy-5-isoquinolinesulfonamide
(283} N-(2-butylaminoethyl}- 1-hydroxy-5-isoquinolinesulfonamide
(284) N-(2-hexylaminoethyl)- 1-hydroxy-5-isoquinolinesulfonamide
(285) 1-(1-hydroxy-5-isoquinolinesulfonyl)piperazine

(286) 1-(1-hydroxy-5-isoquinolinesulfonyljhomopiperazine

(287) 1-(S-isoquinolinesulfonyl)-4-methylpiperazine
(288) 1-{5-isoquinolinesulfonyl)-4-n-hexylpiperazine
(289) 1-(5-isoquinolinesulfonyl)-4-cinnamylpiperazine
(290) 1-(5-isoquinolinesulfonyl)piperazine '
(291) N-(2 annnoethyl)-s-lsoqumohnesulfonannde

- (292) N-{4-aminobutyl)-5-isoquinolinesulfonamide
(293) N-{3-di-n-butylaminopropyl)-5-isoquinolinesulfonamide
(294) 1-{(5-isoquinolinesulfonyl)-3-methylpiperazine
(295) 1-(5-isoquinolinesulfonyl)-3-isobutylpiperazine
(296} 1-(5-isoquinolinesulfonyl)-2,5-dimethylpiperazine
(297) N-{3-guanidino-2-phenylpropyl}-5-isoquinolinesulfonamide
(298) N-(6-guanidino- 1-methylheptyl)-5-isoquinolinesulfonamide
(299) 2-[2-(5-isoquinolinesulfonamide)ethylamino]-2-imidazoline
(300} 2-amidino-1-(5-isoquinolinesulfonyljpiperazine
(301) 4-amidino-2 5—d1methy1—1-(5-1soqumohnesu1fonyl]piperazine
(302) 4-amidino-1-(5-isoquinolinesulfonyljhomopiperazine '
{303) 4-(N1, N2-dimethylamidino)-1- (5-1soqu1nohnesu1fony1)p1perazme
(304} 4-amidino-3-butyl- 1-(5-isoquinolinesulfonyl)piperazine
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wherein L is hydrogen, wth a conpound of the forrmula (V)

‘ferr] wherein L[err] is, of the aforenentioned L, a substituent other than
hydrogen and Mis a reactive atom according to N-alkylation or N-acylation
known in this field.

Met hod 3 O the conpounds of the fornmula (111), a conmpound wherein
L is al kyl (3g5)#RegylsLiB-isdquendliftsvifonyléthyfepeditminid ) can be produced by

reductive am nation reaction of a corrpound vvherel n L is hydrogen and a

conpound 0{3Q6)N{4beranidinobutyl)-5-isoquinolinesulfopasmifle -=c=0 (M 1)

Formi a (1 PORN-RAEpRBolRoh T RO iR iRmide s &~ ° OG0 The

conmpounds QOg)Qe(g_iyoqumo]{debh]fonﬂ)mwﬁlmén L is a group of the

formula (1) [err] wher ei n

Qerr] is as def Plﬁmdmcamomnis(]mﬂ)sam&(h&)ytrl met hyI ene from anong the
substituents at can be ced a _co the formula
(111) wherein L ﬂ‘ %’gﬁj&ﬁe %aﬁﬁ&ﬁﬁﬁmrﬂﬂ#m B of presen{

[err] whek ngneﬁﬁir &@%ﬁﬁ% I O

advant ageo proce c] P a suirtable”so vg ?Nﬁmdh&gﬁeéﬁ%%%t 4gl‘]f'lf:ucg,‘nnq:lesthe

reaction, exem edlhpimirgﬁmcgaqd sathasdiyﬂrechienolacuz-lmdmbnmnczamdt he

li ke), aliphat I I k but

cycl Lhexa'nﬁsu i acid and the T and oganic agd such as Batmsesutionic ad Rimaric
acid, maleic acid, mandelic acid, citric acid, tartaric acid, salicylic acid and the like.

The compound having a carboxyl group can be converted to a salt with a metal

such as sodium, potassium, calcium, magnesium, aluminum and the like or a salt
with amino acid such as lysine and the like. In addition, their monohydrate,
dihydrates, 1/2 hydrates, 1/3 hydrates, 1/4 hydrates, 2/3 hydrates, 3/2 hydrates
and the like are also encompassed in the present invention.

The compound of the formula (I) can be synthesized according to the
method disclosed in Japanese Patent Unexamined Publication No. 62-89679,
Japanese Patent Unexamined Publication No. 3-218356, Japanese Patent
Unexamined Publication No. 5-194401, Japanese Patent Unexamined Publication
No. 6-41080, W0O95/28387 and the like. '

 The compound of the formula (II) can be synthesized according to the
method disclosed in Japanese Patent Unexamined Publication No. 57-156463
Japanese Patent Unexamined Publication No. 57-200366, Japanese Patent
Unexamined Publication No. 58-121278, Japanese Patent Unexamined
Publication No. 58-121279, Japanese Patent Unexaxhinéd Publication No. 59-
93054, Japanese Patent Unexamined Publication No. 60-81168, JapaneSe Patent
Unexamined Publication No. 61-152658, Japanese Patent Unexamined
Publication No. 61-227581, Japanese Patent Unexamined Publication No. 62-
103066, USP-4678783 and the like. _

Of the compounds of the formula (I}, a compound wherein Ra is a group of
the formula (c) and Rc is Rc’, namely, an amide compound of the formula (III)
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and the like) and the like. Addition of a suitable base such as al kali
“‘metal carbonate, hydrogencarbonate and the |ike enabl es accel eration of the
reaction rate. The reaction tenperature is rather elevating, which is
preferably refluxing tenperature of the reaction m xture. Method 5

O the conpounds of the fornula (RT1), a conpound wherein L is hydrogen can
be produced froma conpound of t ﬁ formula (lI11-a)

39 [err] wherein eNr] is ®koxy or aral kyl oxy, from anong
the af orementioned substitJdent sNB, Ngnhd otHer symbols are as defined above.
O the conpounds (Ill-a), a conp §n-Rherr] is al Eﬁty Is stirred in
a suitable organic solvent which does gpot influence the reaction, such as
al cohol (e.g., nethanol, ethanol, 2-prgpanol and the like) and ether (e.g.,

tetrahydrofuran and the Il,ke i n the fesence of a sujtable base, such as
hydr oxi de WHETgMRE’ 1S 3 opti ed hetRropyeis containing @0@“0 the

hydr ogencaPRAR e ana&%ﬁgéﬁ%?@éﬁﬁ%ﬁfa ' GRHTLCR e RO M,

~of the fomgvkbcdthpoundivtiich tah besyintiesiaed by the follovdh, t:hetmﬂ@pounds
(I'11-a), a conpound wherein B[err] is aral kyI oxy is subj ected to reductive

deconposi Methofldaction in a suitable organic solvent which does not

i nfluence the r ctl n. i of a suitable catalyst such as

pal | adi um car bo %Pﬁgalqﬂl}ﬁegéﬁgga drogen source of hydrogen,
hydrazine, formc aci dpc’aoNpoRB™M for mat@sand the |ike at normal tenperature
or under pressurization where necessary. Mor eover, a conpound

(111-a) i svherein each syrsbebizasdefined-ahoye; and Gogorapeund of theifarmuladVpr esence
of hydrogen brom de, whereby the corrpound can be converted. A compound of

the formula (I111-b) [err]
| / /‘
A v
C— OH

I
o

wherein each symbol is as defined above, or a reactive derivative thereof are

reacted to give the compound. The reactive derivative of carboxylic acid
compound is exemplified by acid halide, estei', acid anhydride, mixed acid
anhydride and the like.

This reaction beneﬁcié_]ly proceeds by stirring in the presence of a solvent
inert to the reaction, such as tetrahydrofuran, dioxane, chloroform,
dichloromethane, dimethylformamide, benzene, toluene, ethanol and the like.
Water, alcohol or acid liberated during the reaction is removed from the reaction

‘mixture by a method known in the pertinent field, such as azeotropic distillation,

forming a complex, convertmg to salt and the like.
Method 2

' Of the compounds of the formula (III), a compound wherein L has a
substituent other than hydrogen can be produced by reacting a compound
wherein L is hydrogen, with a compound of the formula (V1)

L'-M vl

wherein L is, of the aforementioned L, a substituent other than hydrogen and M is
a reactive atom, according to N-alkylation or N-acylation known in this field.
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mhereln Y[err] is nmethylene, fromanong the aforenentioned substituents Y,
~*and ot her synbols are as defined above, is subjected to catal ytic
hydrogenati on deconposition reaction wherein the conpound is stirred in a
sui t abl e organi ¢ sol vent which does not influence the reaction in the
presence of a suitable catal yst such as palladi um carbon and the |ike under
hydrogen tMethote3a conmpound of the 40

formula (111) wherein L is hydroge The conpound, of ;the fornul a
(111) thus obt a.%ﬂl%%nmseuaéﬁsfﬁre@m%(m@m@pumwﬁmélﬁ OFi fi ed

b th C | .

chr omat ogr b Sbstifudrihavif the forthita (7 K58 FoioRGHT b sl Bl Bmination
fornul a (|ydactionnfheompouritbwhesgn Li§ hytvogeecsai 4 ebmpon hﬂdiyhefaﬁmr]vnpnal
nmet hod. The acid to bez used for form n&yﬁ salt can be appropriately

sel ected frominorgankc=#eF65 such as rochloric acid, hydrobrom c acid,

sul furic acdan sthe |ike i c acids ,suc srrethane fani ¢ .aci
umri ¢ acvherdf 12548 pbuS il S8 be cifreqfed ¥ ol arF aroupiitithe Rinfuid by
salicylic ﬁﬂ\ﬁh@@%ﬁﬁubh%acﬁdﬁ no acids such as |lysine and the |ike, and

metal such as sodium potassium calcium magnesium alum num and the |iKke.
These aci dMethbd #on salts can be converted to a correspondi ng free base by

the reaction wt Ikall such ag,sogdi um_h oxi de, pot.assi um hydr oxi de and
the || ke nccor di 5 a6CmpRBaHs AL hi5 CORpAlRd WICBLL i6 8 Fad 0
quaternaryﬂﬂpﬁﬁﬂhﬂgg The conpound of the formula (111) may exist as
optical isoner, rac te thereof or cis-trans isoner, all of which are
enconpassed in the present invention. These isonmers can be isolated by a
.conventional nethod or produce using various starting conpounds.

When the Rho kinase inhibitorgof t\e present jnvention is used as a

pharmaceutical agent, parti rliy apt'ﬁ"rvép(,rf'l c agent {i\f hypert ensi on,
a therapeutic agent of an r)(a ori s, a suppressive age '

I-

cerebrovascul ar contract| a ther apeutlc agent of asthma, a therapeutic
agent of per| pher circu atlon di sorde prophyl actic agent of immature
birth, a tWbheHsa 1@ edrahgve andoW; |1%hx§n§ryt@ ethiylene fope amangthe,

gmioi-im%lng sease a cdntra%wa prog ag‘f&gﬁgent g&mm

tract i nf ewhepein Ials hydrogén @ﬁd(tagnpeundmfahefnmmla (vim)

= | |

- wherein Q! is as defined above. .
The reaction advantageously proceeds in a suitable solvent which does not

influence the reaction, such as alcohol (e.g., methanol, ethanol, 2-propanol and
the like), aliphatic or alicyclic ketone (e.g., 2-propanone, 2-butanone, cyclohexane
and the like) and the like. Addition of a suitable base such as alkali metal
carbonate, hydrogencarbonate and the like enables acceleration of the reaction
‘rate. The reaction temperature is rather elevating, which is preferably refluxing

terhpt_aratl.lre of the reaction mixture. '
Method 5

Of the compounds of the formula (I}, a compound wherein L is hydrogeh
can be produced from a compound of the formula (IlI-a)
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agent of osteoporosis, a therapeutic agent of retinopathy or a brain
~function inproving drug, it can be prepared as a general pharnaceuti cal
agent. For exanple, the Rho kinase inhibitor of the present invention is
m xed with a pharmaceutically acceptable carrier (e.g., excipient, binder,
di sintegrator, corrective, corrigent, emlsifier, diluent, solubilizer and
the like) to give a pharnaceu caI C osition or a pharnaceutlcal

preparation in the form of ta powder, granul e, capsule, troche,
syrup, liquid, enulsion, §usp SI o H>

41 [ nj ection (e ensi orRtand t he Igﬁ%}, suppository,

I nhal ant, percut aneous absorber Ue\g eyel ointnment and’the like in the
formsuitable for oral or parenteral r ep&@ ati vA— Re' When preparing a

solid preparation, an additive such as sudjf ose, | act ose, cellul ose sugar,
D- manni tol , ITB.|tItO| dextran, starches, ggar, arginates, chitins,

CP o5, R PSS a9 3P AU A Mg L At SOh ST RRRRER

pol yvi nyl paiid ethéofanbols éire 1% elifEéd edovell ose, hydroxypropyl net hyl cel | ul ose,
gl ycerol, polyethyl eneglycol, sodi um hydrogencarbonate, magne5| um st ear at e,

talc and the Ii k@fﬂmecmmpqundaﬂﬁleﬂ)sammpmuabmhe&in@‘tmaélmms ang,

wher e necess to aive su oat ed t terig.table m,coat ed
tabl ets, lﬁs é'ga"%ﬁ &F@PF g j“%%ﬁ ction, C{"\ﬁ?e%l %t? aring
a seni - solcecg 'emaxﬁw%tpkoe,?é}sbm neralefmée;aﬁacé gqearahyakbﬂﬁaﬁ"

corn oil, cdastor oil and the S an
pet r ol at unandithe hkq:)enrthe presqnceof aduitabld base, such abhykinhoagle oﬁ\aﬂsahenqal or

Lht hesi »cAkGDE ERE Fgidly boliate SE Ryagepoaty ufy bydfeRdec o
Eglmn%'; e?aﬁb&gﬁ?%ﬂ#ﬁdﬁoﬁgﬁ?ﬁdgke |nc t§§'ﬂv€"t ep?ﬁﬁ%?rdanu 'acctzit%sr ed by

Dynami t novnecdssdn) fo give mntpquﬁoﬁhqobrmlaﬂll) wietreind. is lyalrogen. When
prepari ng aquu reparati addltlve ch a I U hl ori de,

gl ucose, sorbito ﬂg‘??‘%@?@“ 8§I(]i16% » iqompeungd, ?"’ IBIS@ araﬁ%y 181 cohol and
the Iike, fééﬁﬂ I ﬁﬂﬁ{ &%ﬁh?ﬁsoﬁe&ﬁtﬁﬂd’)
aqueous sofut I on stgclﬁdgs %eﬁﬁf”éﬁﬁgﬁ [ nehpiassggtglr?l zl I qui ol

l i qui d (e.does nesinthienice thmbemmphsanﬂmuprﬁsmm afteestiitadale mtal;mtcbud!‘m e

'22?33?3%@5@'”%@@“@@&5%’3@@% PO KA P bycogep, bydmving,

benzoat e apgntieaed aﬂ]ﬁmﬁhﬁiﬂl foﬁﬁatéaﬁd 'théﬁkeae nBemaPP&Hb dorafder

Moreover, when an éye drop Is prepared, an aqueous |iquid or solution is
used, V\/m cpre&supuahonmlmreyleaess_ayyl I e | nj ect abl e aqueous sol ution. The

liquid for an ey can a r.opr con ou it suc

buffer (preferr eﬁl @Peﬁo‘?‘&?@ Pﬂé f1sys £‘3\é%’ crably fs- 30%, ace
acid in the presence of hydrogen bromide, whereby the compound can be
converted. A compound of the formula (I[I—b)

S AR T -

c — N— Re

II
wherein Y! is methylene, from 'among the aforementioned substituents Y, and
other symbols are as defined above, is subjected to catalytic hjdrogenation
decomposition reaction wherein the compound is stirred in a suitable organic
solvent which does not influence the reaction in the presence of a suitable catalyst -
such as palladium carbon and the like under hydrogen to give a compound of the

O

-
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acetate buffer, carbonate buffer and the like for less irritation),

““i sotoni zing agent, solubilizer, preservative, thickener, chelating agent,
pH adj uster (preferably, pHis generally adjusted to about 6-8.5) and
aromati c. The content of the active ingredient in these preparation
is 0.1-100 wt % ' 42

sui tably ]feﬁﬁuh(m) wherdmlplsd)ylh'agemn Whi | e subJ ect to vari at i on dependi ng

on t he condi t e} bod e a at i er al

about 1-500 %44 3@*%&5@\@%{&1@ iefnesdidin be sparmedbRPp s an
adult in bﬁ&ls

Exanpl es e presen [ nvenyd%n |s°%escr| %ldﬂ}enﬁ(arlr%%a'gét adl'l I'n the
fol | ow ng regrystalliedtidaaipbattographylaatd the Exanpl es and phar rracol ogi cal

action, to which the present invention.is not |inmted. In the
fol | owi ng, the dpaddition, theempaind atthedormula %bmfogmamama@ﬂuacqllyn)

(o) *ﬁfsﬁrn%"@@@ﬁ%% %ﬁ%&i@fﬂéﬁ HielbcTié Bbpee RABrimy TRl

of 4- am nem bé ap lélgf@'l frohiirivtga ficdclds’ sl vk HydAScH18ri6 laci) d

dllsopropyl- ethyam ne (2.16 g) in acetonitrile (40 m) and the m xture was
stirred athydsobrorgigacid; suléurioacid and the lit,corganictacids such ase was poured

\INQItSﬁI |n§e vvatﬁ_’?d‘nd xtr%ﬁ W|t.h Io %lgr@aqjhe (iéfldué’b bta@@éd Water

by silica r
N-(1l-tert %ﬁ?o@ggﬁ%gﬁ%% pyrro:h(\f)l?ﬁ[az 3d§g]s€(§/l??gll}§n§$n()iﬂlehke andmetal

1- benzyl omxdr@sq&um,ppwmmneahmmxamgmglﬂwmymam the lik#( 9Fhess ,

1. 79( 2H, 2H | H 89( 2H, , 4. 15(2H,
5} 99%1‘;8( r%’agdadé?ﬁp ”3@% mestid to aspppopfie feq Beas by Bho sy
N(l-tert- But oxyca onyI I—I—py% ﬂ*gﬁlrl d.?ﬁ‘-’ﬂ“’“‘f“)a’i‘dﬁlé%% g(;/c_:o

car bony! - 4o knowni meﬂmrbo%u shits(cGrgbe also cinverted dd guatermiaing aoimoeAiun )

and 10% pal | adi car bon h was ded or dr ogenat i

( nor mal 'Br essur ﬂ?‘?‘@Pu %ﬁﬂ?@‘%@ﬁ“ﬁ%’nﬂﬁ g‘ﬁal‘Fﬁ g %e

filtered erétridie tidnsti r WaFo: %h%grriﬁég ﬁi@ﬁﬂ! Sveh o
géhof N- (1'1 tert- E o><’ycar bony| Séd irf SEﬁta ﬁOﬁ

give 1.2
1H pyrr ol dTiese-isdmers dambe ml;iw&lpy eonsembonal methodder.

159(9H 2L 2H n), 2.89(2H ny, 3.01(IH n), 3.32 (2H
S y y .3 y
. 7.19(1¥4 %‘%LWE#&#‘ - dJ=4. 4Hz), 7.97(1H, dJ=5.4Hz), 8.24(1H,

d J=5.4Hz), 8. 8hyldn ﬂh@Rh&ﬁrﬂaiéﬁﬂu*b‘iﬁorof@ﬁé pF&ert inveditidn(idiseh)ag@s added

to N-(I-tert-butoxycarbonyl-IH pyrrolo[?2
- pharmaceutical agent, particularly as a therapeutlc agent of hypertension, a

therapeutic agent of angina pectoris, a suppressive agent of cerebrovascular

‘contraction, a therapeutic agent of asthma, a therapeutic agent of peripheral
circulation disordér, a prophylactic agent of immature birth, a therapeutic agent of
arteriosclerosis, an anﬁ-éancer drug, an anti-inflammatory ageht, an
immunosuppressant, a therapeutic agent of autoimmune disease, a contraoepﬁve,
a prophylactic agent of digestive tract infection, an anti-AIDS drug, a therapeutic
agent of osteoporosis, a therapeutic agent of retinopathy or a brain function
improving drug, it can be prepared as a general pharmaceutical agent. For
example, the Rho kinase inhibitor of the present invention is mixed with a
pharmaceutically acceptable carrier (e.g., excipient, binder, disintegrator,
corrective, corrigent, emulsiﬁer; diluent, solubilizer and the like) to give a
pharmaceutical composition or a pharmaceutical preparation in the form of tablet,
pill, powder, granule, capsule, troche, syrup, liquid, emulsion, suspension,
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b] pyri di n-4-yl)-4-piperidinecarboxam de (1 g) and the m xture was stirred
‘at room 43 tenperature for
2 hours. The mixture was neutralized with aqueous 1IN sodi-.um hydr oxi de
solution and extracted with chloroform The crystals obtai ned by water
washi ng, drying and then concentration under reduced pressure were

di ssol ved injeatim (@,gl;quﬁosuspmdnlmmedﬂ{ef,(ﬂupposltofﬁ inhjlanthe crystals

obt ai ned by concentratjon,of the resulti soI ution were recrystallized
from et hanmqﬂ? %P%FB%&Y&%G%P Athe il in the fofmm suitable for
N- (I H pyrr gidglog: af#ﬁ'dﬁ 4- p| per| d| ne- car boxam de nono

hydr ochl ori de nohydrat e, ting point 273C (deconposition).

PI\/R( DVSO- d6) : 1. B mm reparaﬁoﬁ,léﬁ bdditive stichO4s Shicrivbe, 1acfbse2H,
, 3. 32(1H la , 6 79 1H, dJ= 31(1'H, dJ=3.4Hz), 7.79(1H
dJ =5. 4+z) , CElyg 9‘7@@% ol dexram; stagrh cs;agar)afgmaﬁcseclmns(a) A

o per | SPnga‘a*?%oxaﬁ?’%Eﬁ‘?%g e R A A TR

carbonat e ¢alefamphosphéid)sbibyitdlpglyeitied bkﬁ?;me)ﬂ, yPcelklode ed at. 80[err] C for
2 hours. The reaitlon m xture was poured into ice water and extracted with
chl or of or nPolyin pPylacibilose dtyidrgxypropyimethylcellniose,

chr omat ogr B3R P Ay B9 HEERIELG 35l K rbgencaiiinatt, fagneshuiy stearats, taic
N-(I-tert-Snd ek H-

1- Ez phenyl et hy?%%?ﬁgg dﬁglgfa%%ggg% ?EHX%:%Wmcﬁoalhng,qugs(gH s),
TS0 1 gt *”&“‘?SH“@’@?@?W’W T M i
7 97( 1HI=5 ‘%‘EF&QM?S “11}%@33’4 10 03(I'H, s) (b) Formc ac d (5 m)
was added to N (WHear m@ghﬁ W

b] pyri di n-4-yl )Sl-(Z-%he | et hyI ) - 4-pi %e | di necar oxam élep](agg t he
m xt ur e wa@!g;mlmeml,aom reastorikand the like), mm-alﬁatsahdoﬁs(&g.;pemlatum

nﬁrtra:cizﬁ??% gg@% Qu scéﬁsodl m hé&;&pzﬂke SO tégﬂl %thracaedwvgih
chl or of or ﬁ’éﬁls @Iﬁgﬁu ﬁm HAmauba
' ggpgenﬁr{e%anol sol ut i on The cr ys%é%%dgﬁcﬁaﬁ)ﬁcgr&%sﬂégof

the result cmdumsueamd,wmcaaudm thedlike); suad the tikbyke asedate to
_ gk\éepﬁggywlﬁ]ﬁ M%M%&ﬁ%&ﬁf&ﬁ%ﬂl&ﬂ% Witepa9lar at e,
Zg' ting pofméngfacharedltly DyRaRIROVE! LER1)) Farmazol (NOF Corporation) and the like.
When preparing a liquid preparation, an additive, such as sodium chioride,
glucose, sorbitol, glycerol, olive oil, propylene glycol, ethyl alcohol and the like, is
used. In particular, when preparing an injection, a sterile aqueous solution such
as physiological saline, isotonizing liquid, oily liquid (e.g., sesame oil and soybean
oil) and the like is used. Where necessary, a suitable suspending agent such as
sodium carboxymethylcellulose, nonionic surfactant, solubilizer (e.g., benzyl
benzoate and benzyl alcohol), and the like can be concurrently used. Moreover,
when an eye drop is prepared, an aqueous liquid or solution is used, which is
particularly a sterile injectable aqueous soluﬁori. The liquid for an eye drop can
appropriately contain various additives such as buffer (preferred are borate buffer,
acetate buffer, carbonate buffer and the like for less irritation), isotonizing agent,
solubilizer, preservative, thickener, chelating agent, pH adjuster (preferably, pH is
generally adjusted to about 6-8.5) and aromatic. |
The content of the active ingredient in these preparation is 0.1-100 wt%,
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PVMR(DVBSO-d[err]/TMS): 2.00-2.19(4H, m:, 2.93-3.41(7H, nm), 3.63-3.68(2H, m,
©°7.22-7.37(5H, m, 7.50(1H, d,J=2.0Hz), 7.56(1H, tJ=2.0Hz), 8.25(1H, d,J=

6. 8Hz), 8.33(1H, dJ=6.8Hz), 10.86(1H br), 11.36(1H s), 12.77(1H br)
Exanpl e 3 (a) A solution of

N-(I-tert- butoycarbonyl -1 H pyrrol 0[2 3-b] pyridin-4-yl)-4-

pi pgrl di nesitakbx a-FSOiwt‘{/@ﬁﬂth@m;e mihlﬂe@hm)bjéﬂmo lvgx)laﬁﬂiédpptmdmg;ﬂn

car bonate (300 I N met or 10 was, stirr at 80C for 4
hour s. é-{“ Bﬂgﬂ? HHO%U @&Mne.lﬁw em,tl@rgeaﬁaaeleab%fc 9050¢h
chl or of or r

concentratlon m%@ggﬂ@%re was Wg’”@g‘%‘? I ca %“Fél raf)ﬁﬁﬁr '

chr omat ogrsepénal doses.ve 300 ng of N-(1-te rt but oxycar bonyl - 1
H pyrrol o] 2, 3-b] pyridin-4-yl)- 1 -benzyl - pi peri di necar boxam de.
PMR(CDC13): 1.65(9H, s), 1.91(4H, m, &E!IBR’(E!H m, 2.35(1H m), 2.97(2H,

, 3.51(2H, d.J
D=3 orey 7 bk prebedtistangon st ol qedy i il forbiphng By SEEHH
n) was aduigfnples I\F&ﬁnﬁmﬁorpmkﬂnpre% dtithphatriaologiehPactiotr, to which the
b] pyri din-4-yl)-1-benzyl - 4- pi peri di necar boxani de (300 rrg) and the m xture

was stirr qgesentrinventiempenat imitedor 1 hour. The nmixture was neutralized
wi th aqueous 1N.s dr oxi de I t|o tract.ed with chlqgroform
The crystals othB?‘ﬁEEOWR& ﬂﬁiﬁ Mﬁﬁ%ﬁ&"?ﬂm%’# € on under
reduced prgsaulf Iﬁ%’gﬁ%"é&&&éadml g{sm sol ution

(1 mM). The crystals obt ai ne y concentratlon sol ution
were recryExampleded from et hanol -ethyl acetate to gl ve 120 ng of

T T
LIS S i T g S i
d, J=6. 4Hz Jethgarkirie (2. 16 &} dettpnittite (A6(hl),arh} he Mixtp5¢ vids stiryed APT@AGLH, br)

The f ol | owi co nds.can be _obtained inp the sane manner .as in the_above
Exanpl es. tg{&#ﬁ@g%ori hours The reaction mg:ture was poured into ice-water and

y; (2| m3¥;% i'ng poi nt é}?'?[ err ilégl?{decorrpo& t %Ww&r e
- 45 then concentration under reduced pressure was purified by silica gel column
chromatography to give 6.3 g of N-(l-tert-butoxyéarbonyl—lH-pyrrolo—
[2,3-blpyridin-4-yl)-1-benzyloxycarbonyl-4-piperidinecarboxamide,

PMR(CDCly) : 1.67(9H, s), 1.79(2H, m), 1.95(2H, m), 2.53(1H, m), 2.89(2H, m),
4.29(2H, m), 5.15(2H, s), 6.48(1H, d,J=4.4Hz), 7.36(5H, m), 7.59(1H, br), 7.6 1(1H,
d,J=4.4Hz), 7.99(1H, d,J=5.4Hz), 8.43(1H, d,J=54Hz)

(b) N-(1-tert-Butoxycarbonyl-1H-pyrrolo[2,3-b]pyridin-4-yl}- 1-benzyloxy-
carbonyl-4-piperidinecarboxamide (2 g) was dissolved in methanol (30 ml) and
10% palladium carbon hydroxide (0.5 g) was added for hydrogenation (normal
pressure). After the completion of the reaction, the catalyst was filtered off and
the filtrate was concentrated under reduced pressure to give 1.2 g of N-(1-tert-
butoxycarbonyl-1H-pyrrolo|2,3-b)pyridin-4-yl)-4-piperidinecarboxamide.
PMR(DMSO-dg) : 1.59(9H, s}, 1.83(2H, m), 2.01(2H, m), 2.89(2H, m), 3.01(1H, m),
3.32 (2H, m), 7.19(1H, d,J=4.4Hz), 7.68(1H, d,J=4.4Hz), 7.97(1H, d,J=5.4H2),
8.24(1H, d,J=5.4Hz), 8.81(1H, br), 10.45(1H, s)

(¢} Formic acid (10 ml) was added to N-(1-tert-butoxycarbonyl- 1H-pyrrolo[2,3-
blpyridin-4-yl)-4-piperidinecarboxamide (1 g) and the mixture was stirred at room
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Exanpl e 5 N-( | Hpyrazol o] 3, 4-b] pyridin-4-yl) - _
"I-am'noacet yl - 4- pi peri di necar boxam de di hydrochloride 1/2 hydrate, nelting
poi nt 264C (deconposition) Exanple 6 N-( 1- et hoxynet hyl - :
1H pyrazol of 3, 4- b] pyri di n-4-yl') - 4- pi peri di necar boxam de nonohydr at e,

mel ting point 240-241[err] C Exanple 7 N-(2, 3-di hydro- _

| H pyr r ol ofenpetatyse foti2nhauns. ) Thepnpauielivas crutelizsil et hbieses INodiem3/ 2

; ; ure Earml o8

U T e N R S —

O 1Y oo Watifgl vl Ul thepl BrlcefifhaiBh ndct Fab Ot BHAGAH bR afsEiBl fn ®

1- ( 3- phenynwommmmddhmwmﬁmmwme h?%thmbwﬁeaiﬁsg poi nt

276C (decoggi)si tion E@gpl e 10 N-( 1H pyrazol o! 3,4-b] pyridin-4-yl)-

1-( 2; pgggy ‘W%t?atl&b? i@ﬁﬁ%%ﬂﬁﬂﬂd@lml oy from ethanat-ethybel ti ng
ol n - B . g . . g0

EH— pyr azol oi % ?@é\# ﬁgﬁﬁﬂg%w{@‘}’ﬁéﬁ@@Pmﬁ' Xl)-4.—p1pend.me- |

pi peri di nm&mﬂdmﬁ&hﬂmﬂﬁd&&@bﬁ%&?ﬁﬁlﬁﬂ?ﬁh@@%@& nt 240-244C

(deconposi tion) . A method for prepafing the pharmaceutical
prepar at i otdlesempesitigndsent i nvention is explained in the fol | owi ng.

o Taer o CPMRIBIRSG-di) + 1 SAGHS oy B2 o EBU, e, 25704 Hoph 2:9%0RM

% gi Sv ﬁyﬂ) 3%93}% Ba, egg(gm,oagms.mz), 7.3 1(15171,0(1,?5—-%%),"@79(111, d,J=5.4Hz),

5.0mgy Mag rg@f‘{llﬁsdda?&ﬂéiz), 9.82(1H, s), 11.54(1H, br) 0. 3ny

120.0 g g o ple 2 | : 46

(@) A solution of N~(1-tert-butoxycarbonyl- 1H-pyrrolo[2 ,3-blpyridin-4-yl)-4-
piperidinecarboxamide (0.6 g), phenetyl bromide (390 mg) and potassium
carbonate (290 mg} in dimethylformamide (10 ml) was stirred at 80°C for 2 hours.
The reaction mixture was poured into ice water and extracted with chloroform.
The residue obtained by water washing, drying and then concentration under
reduced pressure was purified by silica gel column chromatography to give 550 mg
of N-(1-tert-butoxycarbonyl-1H-pyrrolo|2,3-b]pyridin-4-yl)- 1-(2-phenylethyl)-4-
piperidinecarboxamide. _ .
PMR(DMSO-dg : 1.59(9H, s), 1.66(2H, m), 1.80(2H, m), 1.98(2H, m), 2.50(2H, m),
2.56(1H, m}, 2.74(2H, m), 3.01(2H, m), 7.05(1H, d,J =4.4Hz)}, 7.23(5H, m), 7.68(1H,
d,J=4.4Hz), 7.97(1H,J =5.4Hz), 8.23(1H, d,J=5.4Hz), 10.03(1H, s) '
(b) Formic acid (5 ml) was added to N-{1-tert-butoxycarbonyk- 1H-pyrrolo[2,3-

b]pyridin-4-yl)-1-(2-phenylethyl)-4-piperidinecarboxamide (550 mg) and the
mixture was stirred at room temperature for 2 hours. The mixture was
neutralized with aqueous 1N sodium hydroxide solution and extracted with
chloroform. The crystals obtained by water Washing,' drying and then
concentration under reduced pressure were dissolved in 15% hydrochloric acid-
methanol solution (1 ml). The crystals obtained by concentration of the resulting
solution were recrystallized from ethanol-ethyl acetate to give 250 mg of N-(1H-
pyrrolo[2,3-bjpyridin-4-yl)-1-(2-phenylethyl}-4-piperidinecarboxamide
dihydrochloride 1/4 hydrate, melting poiﬁt 272°C {decomposition).
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The inventive conmpound, |actose, corn starch and crystalline cellul ose were
*m xed, kneaded with polyvinyl pyrrolidone K30 paste sol ution and passed

t hrough a 20-nesh sieve for granul ation. After drying at 50[err]C for 2
hours, the granul es were passed through a 24-nesh sieve, and talc and
magnesi um stearate were added. Using a [err]7 nm punch, tablets wei ghing

120 ny perPMRADMSOwelLTMS} p2:00+2. I{AHL najt, 2cO8- Exﬁbl(‘ﬂHeni), 3&3:3168{2H, my),
| nventive conpo a to
70.0 g EaRN. 3?&51@,@),750(11&, d,0=2.0Hz), 7 5601EF t.0= HYj, B850 HyflJ =
PoI yV| nyl | — T

Ng@gggﬁ} ﬁ?g QL HI=6.8Hz), 10.86(1H, b, 11786( 1] %LSIZW(IH, br)
120 0 ny Example@e i nventive conpound, |actose, corn starch and
crystalline cellul ose were m xed, kneaded w th pol yV| nyI pyr.rolidone K30

paste sol ut {@d splutionof ¥+ (1-hersHorycarbanyh 1 Brpsreolpls, 3pvdin Al -4-Af t er

d 50C .f 2 4h 24- h
o ol o eHRsarRAnids (300 Hlr beddn Mo miRE R me) BRU SRl P
capsul es (d@bofiate 0O ﬁﬁﬁﬁ%ﬁﬁﬁ&ﬁh&ﬁd@(l&ﬂnmas stirred at BOEC for 4 hours.

phar macol ogi cal acti on t he pharnmaceutical preparation of the present

i nvention mammummmedammwmand extmpetadiwithathlenoformes .
Experi ment,gl | e ki nase inhibitory acfj,on (i nh| | tJ on _of. bovi ne
corta ¢ nortis B Rbhing] By Waler Snshiiedriing it {5eh (ontentaof Wik ne

o e

Tr i s- hydr cofyNaf1-ertcbn toxyearbanyl- { Hrpyrrolpf;3-bipyidint4+l)- i+ bemizpk-#+ ei t ol , - 1 MM
EGTA, 1 mM EDTA, 100 [err]M p-am di nophenyl nmet hyl sul fonyl fluoride, 5
[err] M E- 6RIpEH! IRA’F’«!{ﬁﬂéptl ne and 5 [err] M pepstatin A The honogenate

s ec oo SMBACDCID DRGSO, oS UL 29l BN RIS 0 2571, ),
washed wi t:Ih.S(l(ZHA ﬂhﬁ%hﬁedﬂ#&@l—lzj,m—se(s}l, m;Ye49(12h da), .57 (A8, o J =3.9H2),
;;g:;gdw:: hgmg\y tg49‘z),l\4 Rlﬁi?h(fl,&e é)g er (pH=6.8). The Rho ki nase was
A reaction mygithfkicdcit @ nflfRE8bdald k6 N-{1 ierE Pt SkytialBoryi- fﬁ"p{rﬂoio[zls-
b]pyndm—4—y1)-1-benzyl—4—p1pendmecarboxanude (300 mg) and the mixture was
stirred at room temperature for 1 hour. The mixture was neutralized with
aqueous 1N sodium hydroxide solution and extracted with chloroform. The
crystals obtained by water washing, drying and then concentration under reduced
pressure were dissolved in 15% hydrochloric acid-methanol solution (1 ml). The
c:ysi:als obtained by concentration of the resulting solution were recrystallized
from ethanol-ethyl acetate to give 120 mg of N-{1H-pyrrolo[2,3-bjpyridin-4-y1)-1-
benzyl-4-piperidinecarboxamide dihydrochloride monohydrate, melting point
260°C (decomposition).
PMR(DMSO-d¢/TMS) : 2.00-2.15(4H, m), 2.92-2.98(2H, m), 3.13-3. 19(1H, m),
3.36-3.43(2H, m), 4.32(2H, s), 7.55(1H, br), 7.63(2H, m)}, 8.20(1H, d,J=6.4Hz),
8.31(1H, d,J=6.4Hz), 10.76(1H, br), 11.25(1H, br), 12.69(1H, br)
The following compounds can be obtained in the same manner as in the
above Examples.
Example 4
N-(1H-pyrazolo|3,4-b]pyridin-4-yl)-4-piperidinecarboxamide dihydrochloride
~ 3/2 hydrate, melting point 277°C (decomposition)
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EDTA, 5 nMNgCI[err] 50 pg/m hi stone, 10 [err]MGIP y S, 100 [err]g/m
"Rho, 2 [err]M[[err]P]ATP the Rho kinase (3 [err]l) prepared in the above
and the test conpound was reacted at 30[err]C for 5 mnutes. The reaction
was term nated by the addition of 25%trichl oroacetic acid (TCA) sol ution
(1 mM) and the mxture was stood at 4[err]C for 30 m nutes. Then, the

m xt ure waExamipleSed t hrough a nenbrane filter (HAWP type, MIlipore), and

theradioactiﬁ/iﬁ]t(ﬁo the filter was counted-on a li.quid _scintillation
counter. The (34 N4y}t legmi %@Mnﬁ'nml@aﬁmmw om t he
foll ow ng };&g{) *rﬂ%t e cklvisty with the
sanple w tﬁﬁ{ ﬁﬂgﬁeagﬁ co Oun%W%P&%g?‘i I[‘S ti“g‘l)shown I n Tabl e
1. Example 6 cpmin the presence [err]

Table 1 Test co I nhibition (%
Conpound 109 N-Hemethoxym HB!YI{HWIOB 4-blpyrigtin-4-yl)-4-piperidinecarboxamide

10 65. 2HC . 3/ 2H20 (10
(100 [err]%°%ﬁ%8%‘i‘?d%t‘%&’“ﬁ%%q 10 [err]M (100[err]l\/9

Conmpound 2figawipfd (10 [err] M 93 Experinental Exanple 2:
Rho ki nase i nh| bi tory action (inhibition of human pl atel et Rho ki nase

v i e B g oo P e T
t
Klsn:aég ;sséﬁb ydne S’é‘hzaj(lg hﬂﬁ%‘%rﬂﬁl ¥ t%ﬁétc (ciec%g% i ﬁon m xt ure :

(total armm?%lﬁ gerr]l) containing 50 nM Hepes-NaCH (pH=7.4), 10 nv
Mydl [err] WMC [err], 2 mMMdithiothreitol, 0.02%Brij35, 1 [err]M

[[err] [errNIHMQL&HMWH%bmdMW&e&&WbMﬂSOI ated by

t he met hod | shi.za t and the test nd was incubated at 30C
for 20 nmin @gﬂe Slse!ﬁlaﬁl% mﬂ%@gmmhﬁﬁﬁw tign)4 X Laenm |
sanpl e buf fpgLm led for 5 mnutes and applied to SDS- PAGE. The gel was

stained with Coonmassie Brilliant Blue and dried. The
48 N-(1H-pyrrolof2,3-b]pyridin-4-yl)- 1-(3-phenylpropyl)-4-piperidinecarboxamide

dihydrochloride, melting point 276°C (decomposition)
Example 10 |
N-(1H-pyrazolo[3,4-b]pyridin-4-yl)- 1-{2-phenylethyl)-4-piperidinecarboxamide
dihydrochloride hydrate, melting point 259-261°C (decomposition)
Example 11
N-(1H-pyrazo10[3 4-blpyridin-4-yl)-1- (3-phenylpropyl)—4—
- piperidinecarboxamide dihydrochloride 1/2 hydrate, melting point 240-244°C
(decomposition)

A method for preparing the pharmaceutical preparation of the present
invention is explained in the following.
Formulation Example 1 : tablets

Inventive compound | 10.0 mg
Lactose 50.0 mg
Corn starch | 20.0 mg
Crystalline cellulose - 29.7 mg
Polyvinylpyrrolidone K30 5.0 mg
Talc - _ 5.0mg
Magnesium stearate 0.3mg

120.0 mg
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band of histone was cut out and assayed for radioactivity. The test
conpound was evaluated in the sane manner as in Experinental Exanple 1, and
t he concentration of each test conpound necessary for 50% i nhi bition was
calculated as 1C50 ([err]M. The results are shown in Table 2.

Table 2 Test conpound ICerr] ([err]M

Conpound 80. 2HC Thednvéritive compound, lactosg, corn starch and aﬁtﬁﬂﬂéﬂﬂ:ﬂﬁﬂ%ez HC
0.11 %rg.dead 143. 2HO . H20
Corpound 2W&T®PRiKred, with polyyinylpyrrolidone K30 pmﬁdmmn@m pagsed

oi GORGCK. aTOREg P HRENHE sitve o o D%, torf bekiéa%ﬁ

(1 shizaki grastules werd pas ﬁﬂaﬁrduéhh@@mes}ﬁﬁévelmtal@gﬁﬂ%éﬁﬂéte
(Nakagawa O et al FEBS Lett 92 189- 193 1996) were obtained int

fol | owi ng WeRhaddedsodJsingiasdhvonm pardydabletsweighing1@0shg ped tabletrared
overni ght | i pof ectam ne, the expression vectors of pl60ROCK and
ROCKI | CB\ =p1l60ROCK and pCAG nyc-ROCKI|: see Ishizaki T et al., The
EMBO J. 1%&, &&mﬂe%aﬁémeyakagam Oet al., FEBS Lett. 392
-189- 193 1996) were transfected.” Arter incubation for 20 hours, the cells

wer e washed Inventivg compewndool ed PBS, and the cel |H).0ang Iysed on ice for
20 m nutes ysi a lysis buffer (20 nM Tris-HC (%Ké mv EDTA, 1 niM
EGTA, 5 nM 25 mM NaF, 10 mM[err] glycerop mEe, 5 MM sodi um
pyr ophor phat&mostgrdﬁvl phenyl net hyl sul fonyl fl uori dgg dithiothreitol,
0.2 nmM sodi um vanadate, 0.05% Triton X-100, 0.1 [err? alyculin A). The

| ysat e was d?alwinylpymhdonem:amo Xg for 10 minutes Z0dnghe supenatant was
recovered. the super nat ant was added 9E10 antl-%c epi tope anti body (see
| shizaki T , The EMBO J., 15(8), 1885-1893 and the m xture was

shaken for2pp Ef'ﬁﬁar# otein G Sepharose was a &i'and the m xture was
shaken for %?e lfl1ours Ee suspensi on was centri?ﬁ% at 1,000 X g for 5
m nut es and the resulting pellets were washed 3 tlzose pth |ysis buffer and

once w th kinase,puf,fer OvaHe s- NaOH (pH=7. 4) n1VI a2, 5 nmM
‘Md[err], 2 nM @Wg%}ls celulgsended

|48 I nase enzyne prl‘gi uct. Eﬁﬁggnag sslé?/o CWO\Beagt? luho{lt%léig?i%ﬁ in
Exper i ment tirough a 20-mesh sieve for granulation. After drying at 50°C for 2 hours, the

granules were passed through a 24-mesh sieve and talc and magnesiuni stearate
were added. The mixture was filled in hard capsules (No. 4) to give capsules
weighing 120 mg.

The pharmacological action of the pharmaceutical preparation of the
present invention is explained in the following by way of experimental exarﬁples.
Experimental Example 1 : Rho kinase inhibitory action (inhibition of bovine aorta
thoracia Rho kinase)

The Rho kinase was prepared from bovine aorta of thorax by paﬂ:ial
purification as in the following. The artery was minced and homogenized with a
9-fold amount of 50 mM Tris-hydroxymethylaminomethane (Tris) (pH=7.4), 1 mM
dithiothreitol, 1 mM EGTA, 1 mM EDTA, 100 uM p-amidinophenylmethylsulfonyl
fluoride, 5 uM E-64, 5 uM leupeptine and 5 uM pepstatin A. The homogenate was
centrifuged (10,000 X g, 30 minutes) to give supernatant. The supernatant was
adsorbed onto a hydroxyapatite column. The column was washed with 0.2M
phosphate buffer (pH=6.8). The standard product of Rho kinase was eluted with
0.4M phosphate buffer (pH=6.8). The Rho kinase was assayed as follows.
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Exanpl e 2, wherein the standard enzynme product obtained in this
‘Experimental Exanple was used instead of human pl atel et Rho kinase

(pl 60RCCK). The concentration of each test conpound necessary for 50%

i nhi bition was cal culated as 1C50 ([err]M. The results are shown in Table
3. : Table 3 Test conpound

| Cferr] ([err]M A reaction mixture (total amount 50 pl) containing 50 mM [Tts) RQaN

Corpouna TEBTAS RN MECT 56 ke ind bisgane, 10 kM GTB 56100 g/ bRy 2o

143. 2Hd . A
23 1 "TPIATE, the Rhoichale (3 ) prepered i fhe sbove ol B Bl eofypditdd was
rabbi ts (bredievetl ghB0°C forS thiligtesie Theaeastitie wasadriridted Byt thleaidditioh of odi um

and exsanguinated, whereafter thoractic aorta was renoved. An about

2
wi dt h aor t 2e”atrichlergaseticacid (ECA} selutien (4 #al) and dhe mixtunegras stogdrat @10 fnmg

e T 0 S e o 4Rl b o ™
gl ucose 1@%«:%%% bﬁadhe&aaioacﬁﬁﬁeoﬁﬁwm&wcme%ﬁamhméd bubbl ed

wth am qerrl[+5%CQ"err] gas). The tension of t

pr epar at i oscintlatier counterwi The amhibitone action ofitheitest coppudtiwas salendated
Koden). Th r tion s contracted.wi th phenyl ephrine. (10[ err M .and,
A ter i he ot flcbBbwite Enis Bssd of the st et ohte redidec it ohe
accunul at i yahpleRfthbat i fdt 6HirdlntPRoAREDA! VEHe rddifitd Seletidien R ThBR £f the
test conpound was cal cul at ed by “expressi ngBt he concentration o?&:ﬁﬁg&t est
conmpound necessary for 50% rel axation as 1C50 ([err]M against the
contraction wth phenyl egfiri ne as 100% The resulapm in ¢thepoesence Tabl e 4.
Experimental Exanple 5: Hf femn wnderacontsslt i on by oftestytarhpbungd of [rachea
speci men r embvhibition ($ehwilnga prg VaLE. Hartl.ey guinea pigs (Boil0
wei ght 260-390 g) were anesthetized b‘y-p%'éng?r' Iélal adm ni strati pn of

pent obar bi tal sodium (100 ng/ kg) and exsangui nated, whereafter trachea was
renoved. The anterior cartilage of the

50 tracheawas opened and the biaﬂh‘:;fs cut in a3 nmvdth strip to
gi ve a speci nen. dhe.specigen was hung Magnus bath (40 o) filled with
Kr ebs- Hensel eit | Test compound Inhibition (%)

Compound 109.2HCl (1 uM) 81

(10 uM) _ 100

Compound 165.2HCL.3/ 2H,0 (10 uM) 100

Compound 80.2HCLH,O (10 uM) 100

Compound 204.2HCl (10 uM) ' 93

Experimental Example 2 : Rho kinase inhibitory action (inhibition of human platelet
Rho kinase (p160ROCK)) ' |

Human platelet p160ROCK was isolated by the method of Ishizaki et al.
(Ishizaki T et al., The EMBO J., 15(8}, 1885-1893, 1996).

Kinase assay included the folloWing steps. That is, a reaction mixture
(total amount 30 pl) containing 50 mM Hepes-NaOH (pH=7.4), 10 mM MgCl, ,5
mM MnCl,, 2 mM dithiothreitol, 0.02% Brij35, 1 uM [ -2P|ATP, 330 pug/ml
histone, p160ROCK (2 pl) isolated by the method of Ishizaki et al. and the test
compound was incubated at 30°C for 20 minutes. The solution was mixed with a
1/3 amount of 4 X Laemmli sample buffer, boiled for 5 minutes and applied to
SDS-PAGE. The gel was stained with Coomassie Brilliant Blue and dried. The
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solution (Nad 117 mM KO 4.7 nM Cad 2.5 nM MJSO4 1.2 nM NaHCO err]
24.8 MMt KH2Pd err] 1.2 mM glucose 11.0 mMM at a load of 1 g. The Magnus
bath was constantly bubbled with a m xed gas (95% J err] +5% CO2 gas). The
tension of the strip was nmeasured with an isoneric transducer (TB-611T,

Ni ppon Koden) and depicted on a recorder (Ti- 102, Tokai Irika). The strip
was cont r aband ofhistone svas aitadiitrand aﬁ@ed]foﬂwfa(hmhma@t e The hestamh: don
was ‘st abi I i zed est, conpound was added accumul atively and rel axi ng
reaction &3@'@133 %’I‘i% a‘??ﬂﬁe’é i) taldixanaple,band e

EZLSSLZ???‘?;'?&%%%%‘E O RSt ComPRRAR rictbrity or S0% Il PRt Rt

with papavasmﬁoqmlerrﬂemsuasatﬁ%mmﬂelzs are shown in Table 4.

Table 4  Test conpound - : Vasorel axing Trachea rel axing
action ([err]M action ([err]M m&md 80. 2HA . H20 0.70 .
0.56  Conpound 109. ‘H@stcom und 0.1 - 043 Conpound
165. 2Hd . 3/ 2H20 : po —eml-r%(‘}élﬁm}?-e- 2HBr . 1/ 2H20

0. 03 0. Oz HCLBGpl e d_Peri Bieral bifood flow

I ncreasi ng action ZQiegi N (STZ, 65 nqﬁlig) was I ntravenously

injected to nale SDr | abetic rats.

One nonth |ater, STZ-|i<QMPeUnNgd; f“imm- anskf!atlzedvvith
pent obar bi tal sodi um|absinbband!20aRHCPW i n thg hind RBigrb ski] was neasured

wi th laser blood flo@éﬁ onhq vancey. [rne testoconpognd was
i ntravenously adm ni 3 M_dneu_eldin L caratild arteries,
and hind linmb skin blood flow increasing acti on was observed. The bl ood

f1 ow i ncr eBsperimentsdl Bxaniplé 32 Rhs kiresserinhilsitorg activh (Biibiion)ofl g 1G0ROEK
per cent age f&%éﬁﬁ) bl ood fl ow bef ore adm ni strati on. The results are shown

in Tabl e 521

Table 5 Test conpgy ré%:adard enzyme products ofp1é(ﬁiﬁ&?(s(?sﬂl&ﬂa"lJ ¢t aﬁl 2L EBY
J., 15(8), 1885-1893, 1996) and ROCKII (Nakagawa O et al., FEBS Lett. 392 189-
193, 1996) were obtained in the following manner. COS cells were seeded ina 3.5
cm dish and incubated overnight. Using lipofectamine, the expre.ssion vectors of
p160ROCK and ROCKII (pCAG-myc-p160ROCK and pCAG-myc-ROCKILI: see
Ishizaki T et al., The EMBO J., 15(8), 1885-1893, 1996 and Nakagawa O et al.,
FEBS Lett. 392 189-193, 1996} were trahsfected. After incubation for 20 hours,
the cells were washed once with ice-cooled PBS, and the cells were lysed on ice for
20 minutes using a lysis buffer (20 mM Tris-HCl (pH=7.5), 1 mM EDTA, 1 mM
EGTA, 5 mM MgCl,, 25 mM NaF, 10 mM B glycerophosphate, 5 mM sodium
pyrophorphate, 0.2 mM phenylmethylsulfonyl fluoride, 2 mM dithijothreitol, 0.2
mM sodium vanadate, 0.05% Triton X-100, 0.1 uM calyculin A). The lysate was
centrifuged at 10,000 X g for 10 minutes and the supernatant was recovered. To
the supernatant was added 9E10 anti-myc epitope antibody (see Ishizaki T et al.,
The EMBO J., 15(8), 1885-1893, 1996) and the mixture was shaken for 2 hours.
Then, protein G-Sepharose was added and the mixture was shaken for 2 more
hours. The suspension was centrifuged at 1,000 X g for 5 minutes and the
resulting pellets were washed 3 times with IYSis buffer and once with kinase buffer
(50 mM Hepes-NaOH (pH=7 4), 10 mM MgCl,, 5 mM MnCl,, 2 mM dithiothreitol,
0.02% Brij35). The pellets were suspended in kinase buffer to give a standard
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standard error (% Conpound 80.2HC . H20 (1 [err]g)135.013.4 Conpound

"{57.HO .Herr]O (1 [err]g 211.613. 6 Conpound

165. 2HC . 3/ 2H20 (0. 03[err] Q) 135.8 0.0

(0.1 pog) 144.7 0.0 Conpound 166. 2HC. H20 (0.3 pgQ)

143.225. 4 ' (1 pg) 165.942.5
Exper i ment efzymeppdduct. Thbikinasenssaly fWlldwéd e methed ehbwnein)Expdrﬁﬂemwl
activation Asthelndex of the activation_ by VIAlnte rin, phorbol
est er - i nduBZample2swherein the qaymmprodust obtaip ) to

i b or y xR e sk 4*%%%@ oﬁffﬁhég By @?&%Wﬁiﬁlﬁﬁgﬁm@e
det er m nededncenfttationl bfcsichdesEédiBPound necessdPbe SOYSintebionapdchlvhlaied
RPM 1640 nedi um cont ai ni ng 0. 5% bovi ne serum al bumin (BSA), 10 nM HEPES, 2

mV L- gut an@sJC30 (@M} o Fhewresyitts\ane showm ipglable Bananmycin sul fate and 1.5
ng/ m  sodi um hydrogencarbonate (herei n%f fer,this mediumis referred to as
culture solution) and suspended in this umfor use in the follow ng

experinment. Tol# W&Q a 96 well plgte coated hmnan fibronegtin
were added CEMce O[err]) and the test co ssol ved in t he
culture solutipn (final concentration 1- ]IOO |E @Rgﬂ{

[err]l, and thg_plate was stood at 37[errll l?[(yﬁour Thelrii (ph

12- nyristate LMﬁ&ﬁOE&l.ﬁiﬁal concentrabu;gl 10 ng/ m) pawgl the |

conpound were |

37[err] C for 3pCempaund 1092HGk| | was wdshed @-808e wi th t heOO48 ur e

solution (200 p (j ag] C dot he LOH (Ia@)t e de drog@p@fe) acl i
of the cells at&@ﬁlﬁeﬁﬁ—w == Aot - |
adhered cel | Compound2042HEd on the rlesul t S28bt ai negd by thd

above-mentioned nethod, the inhibitory action ol the test conpound on the
i nduced ad fal.dowi ng fornmula. The results are
shown in %‘ﬁﬁﬂﬂ%%wgﬁg#@ghesi on induction= (a-b)/ (a-c)
X 100 a= nunbdalerablsits (hodswiglit 1V0L3.0t64 wedle bhesthetizedWith penftsbarbitag

of cells adhered wth the addltlon of test conpound and PNA c— nunber of
cel I's adhepediuim anrd axsangwinated,swhereafter thoractic aorta was removed. An about 2

* Concent rat T IEED PO ring seummlss wegs prsagred antfHufip i 23abg BRI 0 my

i nhi bi ti onfilléd with Krebs-Henseleit solution (37°C, NaCl 117 mM ; KC14.7 mM ; CaCl, 2.5
mM ; MgSO, 1.2 mM ; NaHCO; 24.8 mM ; KH,PO, 1.2 mM ; glucose 11.0 mM) ata
load of 2 g. The Magnus bath was constantly bubbled with a mixed gas (95%
0,+5% CO, gas). The tension of the preparation was measured with an isomeric
transducer (TB-611T, Nippon Koden). The preparation was contracted with
phenylephrine (10° M) and, after the contraction was stabilized, the test
compound was added accumulatively and relaxing action was observed. The
relaxing action of the test compound was calculated by expressing the
concentration of the test compound necessary for 50% relaxation as IC50 (uM)

against the contraction with phenylephnne as 100%. The results are shown in
Table 4.
Experimental Example 5 : Effect on contraction by acetylcholine of trachea
specimen removed from guinea pig -

Male Hartley guinea pigs (body weight 260-390 g) were anesthetized by the
peritoneal administration of pentobarbital sodium (100 mg/kg) and
exsanguinated, whereafter trachea was removed. The anterior cartilage of the
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Corrpound 80.2HC .H err] O 100 70 Conpound

" 109. 2HA 100 67 Conmpound 143.2HC . H err] O
100 77 Conpound 165. 2HC . 3/ 2H20 10 : 40
Compound 204. 2HC 100 82 Anti-pl anti body
20 [err]g/m 118 1gGL 20
[err]g/m tracheawasopen&band Em)bammmutﬁxamﬁmdﬁhﬂmpmgme anépdmmen
resorption (in vitro) The, det er a vitr |b|t|on
of “bone ¢ BSCHRSTSTIRHEGS S MRGRP Do A B et

The fenor alonbese I‘§IHCI3I167 ei&!,[m,t@,zéa{aa%ﬁw pltﬁ?@go,o ;a0 VQ&'s and

bone marrow CaVI was was mear um Cb

i nact i vat egdM ;BmzPOQ\lLZImMe;rglubowhlamM)rat@ loaticufllrg ( Iﬂfthgh&&fBalhwas
kananmyci n sul fat e ) and 0.15% sodi um hydro encar bonate (herei nafter

the nedi urﬁoin§ V' u wish a mixed gas 95% Os6P% COa gasir The topsianof the

he.bone Wpaiy heABHred e ST RArIhC $RoSGhber UBRBTLTSRREN e ag% ved

in dinet hxdemaba@ﬂéjeedow&%im ToRaPIril&) U s WasContdetedwiths di | ut ed
1000-fold wth the culture solution to give a 10 [err g/m solution. The

test conpaoetidcheline (rlaspwandea@exaﬂmm:aqﬁwwaﬁ Eﬂ)mmpmlifnbl e
7 d, | t t 1.2 the | . b
{noubat eq i &85 Gnilaiely shd Felaxisi faftioh oas SOWATSS.o AL FIBUPBLD gac.
95% ai r. Ajdin Me?&fﬂ!oﬁﬁpﬁih&%dsﬁldtﬂﬁtéﬁaéﬂd’&éﬁ)ng 4 tHE ottt aidof

was recovered, and the anount of cal ci um suspen he culture

super nat arthewtest amnpoumdmamm&leﬁmﬂ/m&mylontasmm (M amnstdhnm ng
o-cresol pht hal ei n. _The bone resor t] o nni bi the t .
onpound SRR FESPORSE it Bapateri A N as 10075 e tesults n sEpum ior

the fenor ap;Hiege w t hout addltlon of t he test corrpound as a control.

53 ~Amount of free Ca Anmount of free Ca
Table 4
Test compound Vasorelaxing Trachea relaxing
action {uM) action (nM)
Compound 80.2HCLH,0 0.70 0.56
Compound 109.2HCl 0.1 0.043
Compound 165.2HCl.3/2E;0 0.051 0.066
Compound 179.2HBr.1/ 2H2LO' 0.03 0.029

Experimental Example 6 : Penpheral blood flow i mcmeasmg action

Streptozotocin (STZ, 65 mg/kg) was intravenously mjected to male SD rats
(body weight 200-300 g) to prepare diabetic rats. One month later, STZ-induced
diabetic rats were anesthetized with pentobarbital sodium and the blood flow in
the hind limb skin was measured with laser blood flowmeter (ALF21R, Advance).
The test compound was intravenously administered via catheter dwelled in the
carotid arteries, and hind limb skin blood flow increasing action was observed.
The blood flow lna'easmg action of the test compound was expressed by increase |
percéntage from the blood flow before administration. The results are shown in
Table 5.

51



Wi t hout addition of - wi th addition of Inhibition of test conpound
‘t'est conpound bone resorp- =

x 100 tion (% Amount of free Ca Anmount of Ca

wi t hout addition of - in culture test conmpound  This
experinment was done with 4 cases in each group. As the control, the sane
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(60 pg/ Mk A P St SRt =S :_

N 2- hydro R ul fgnate (10 ?—(?.514/0 sodi um

hydr ogencqr bonate and L-gl utanin (2 ugM) sdppl enent dbSP14256 heat
I nactivated fetal bovine serum (FBS) to give a single cell suspension of

the spl Ll Af |y SbSibf nane justed t
10 er ) col PemrimAe RaEd 1 il 7l JEV1A GoIS IBBRERR P ppiblin et | ©
2- mer capt oet hanol Attt ik liBthe adtiveih by VALA inegrirg phiorbbl estepndiiced

The reaction cell suspension (50 [err]l) .prepared by _the above,rretﬂ*%%,
stinul at ed adéxemm&ﬁm celis(bomen T gellityneestablished sl tofiropsctin, whicn isa

prepared using  RR ' | Ai 9. wel |
pl ate and ﬁ'ﬁ@ %ﬁ%ﬁ@#&%ﬁ@?@%%%@%@%yeﬁaw

A pigment  ghesionShy the tdst conpotiidnivhs deferpiined Yy)the fOllowiingastHadet r azol i um
brom de (MIT) was applied for the determ nation of_ |ynphocyte o )
transformation r<GEM eells were washed with; RRMIH6A) medinm¢ontaining 0.5%afovine

supernatant_ (100 pl) i n-gach e . g/ . | (20
o1} "o, adcetLa B ERA, (Rl tERES, BRAREL BB M Modiatd phade),
hours. The O'ngm@ stilfatel ghd¢ /3 mg/ml sodium hydrogencarbonate

54 r‘:?50 ution (100 [err]]) contalini rllg 10% sqdi um dogecyl saxé({ attemwas
added and t(hereinafter this medium is referred to as culture solution) and suspended in this

medium for use in the following experiment. To each well of a 96 well plate coated
with human fibronectin were added CEM cells (5 X 10%) and the test compound
dissolved in the culture solution (final concentration 1-100 uM) to the amount of
100 l, and the plate was stood at 37°C for 1 hour. Then, PMA (phorbol 12-
myristate 13-acetate, TPA ; final concentration 10 ng/ml) and the test compound
were added to the amount of 200 pl, and the plate was stood at 37°C for 30
. nﬁnﬁtes. Each well was washed twice with the culture solution (200 ul) at 37°C,
and the LDH (lactate dehydrogenase) activity of the cells adhered to the plate was
determined, whereby the amount of the adhered cell was measured. Based on
the results obtained by the above-mentioned method, the inhibitory action of the
test cdmpound on the induced adhesion was calculated by the following formula.
The results are shown in Table 6. '
Inhibition (%) of adhesion induction=(a-b)/(a-c) X 100

a= number of cells adhered with the addition of PMA

b= number of cells adhered with the addition of test compound and PMA

c= numbei' of cells adhered without stimulation
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mxture was incubated at 37[err] C overnight. The resulting purple crystals
“of formazan was di ssol ved and absorbance at 550 nm was neasured using a
m cropl ate absorption nmeter, which was used as the index of |ynmphocyte
transformation reaction of the nouse allogenic MLR The inhibition of nouse
al l ogenic MLR was eval uated by cal culating the inhibition percentage by the

foll ow ng fornula. The results are shofable® Table 7. L
Absor banc Tt —atrsoriyante—of n - cheh L j on of
test conp o Compound, o1 s al on$ Concentration;(uM), | B(“B% MR
wi t hout | of x100 . ad 1| Li P rnr}pound
react eddc eChfnpthei80.2HCLH,0 100 ,Tame 7 Test
COprOUﬂ T eS0Tl P I OTl usc al rpgcriiirCc v

i nhi bi ti opCommaund 199.2H; bitory act|V|t‘3« Cerrl Ilerr1m 9onpound

80. 2HC1. @ om 14 149 9.6 Cpnpound #89. 2HC
42.6(100) € pound é@% @ erre—+42- g?c ?? 4663

4.4 Corrpoﬁ@ﬁmr@-itﬁ5ﬂﬂcl3/2flzd‘ 74.0( 10000 401 Conpouhd
142. 2HJ . Tt 100) Coffpound 14g@n2HC . F2p 39. 4( 100
Commound pogmngund 204 %11 160 82, 2%
Exper i rren.AthB<haphbodj). | nhi bitidn of 2@IuWg/mlowt h pf SK- I\/e11&8 mel anpma
Human SK-pels /23 mel anoma (10[err]

suspended

a 96 well pI ate at 37[err]C under 5% COP gas for 72 hours After the
i ncubation, 10 pl of MIT (5- /n1_) was added to each well and the cells
wer e mcub&&%'imnﬂmm%ﬂm Sion@fibone reserptionr (imvitta)r s. Then, 10%

dded by 10| er 1he s Bfate b tie i b8 iHhRitcn BF bind Resttpoh i 865

over ni ght , femhoral bafie follswdd the wietlasd Belesur ed using a. mcropl ate reader and
the inhibition percentage (%cytotOX| city) was calculated by the follow ng

formul a The resulthe femeralthone of; d male ICR migwasaseptisally reynexgd; nst
QFf?”céﬁ&#ﬁéis%%ﬂ%ﬁé@@*ﬁ%%&%eﬁﬁ%ﬂiﬁl2ﬁn%ﬁ Sitifing T heaf ©
55 irldotivaeld fefﬁtﬁi'ﬁﬂfe s&ﬁm Perfiéillinl 882lcilidh (W0 units/ml), kanamycin

3-(4,5-di met hyl t hi azol - 8/%
sulfate (60 pg) and 0.15% sod1um hydrogencarbonate (hereinafter the medium is

to be referred to as culture solution). After washing the bone marrow cavity and
then removing the soft tissue adhered to the bone, the bone was subjected to
incubation. The test compound was once dissolved in diinethyl sulfoxide (DMSO)
to give a 10 mg/ml solution, which was diluted 1000-fold with the culture solution -
to give a 10 pg/ml solution. The test compounds were respectively édded to the

. concentration shown in Table 7 and, using this culture solution (1.2 ml), the ICR

" mouse femoral bone was incubated in a 24 well plate for 6 days under the
conditions of 5% CO, gas, 95% air. After the completion of the incubation, the
culture supernatant was recovered, and the amount of calcium suspending in the
culture supernatant was quantitatively determined by the chelate method using
o-cresolphthalein. The bone resorption inhibitory action of the test compound
was calculated by the following formula using the incubation of the femoral bone
without addition of the test compound as a control.
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di phenyl tetrazoli um brom de (MT). The test conpound was dissol ved

i n dinmethyl sulfoxide and diluted with RPM 1640 nedi um before use. The
final dinethyl sulfoxide concentration was adjusted to not nore than O. 25%
Absor bance when test conmpound was added Inhibition (% = 1-

x 100 Absor bance when test conpound was not added
Tabl e 8 Test conpelnd Cell growth inh™Nition:
IJerr] ([err]M - Pormpansant ébfreéBa. 1/ 4H20 Amount of Ga 9
Conpound 109. 2HC without addition of8 —  wifd m%ﬁi; 2pHa . H20

59 Chibition 6#5. 2HC te&tompound . testéomipaifid nent fl Exanpl e

11 : I nhi benonesm'paﬁgl ) gefrests————FHhe—-hhi-bi-H-eh—ef—angi-egenesigp was
eval uat ed tign({¥jng t he | nhifrmountiobired Caen f or nAiiowntiof Cgascul a
endot helial cell as an | ndsvithout deleliimeof f i-6- nii galtukeinan unbefi cal
vascul ar endot hel i al cell s t¢stidanidumdOUSTRI ES LTD.) were suspenged in

E- GMWV nedi um at 5. 5X 1S~Lerr] cells/m and 400 [err]| therefram was added
on matrigel plate (EHS sarcoma-derived reconstructed basement merrbrane

Col | abor at This diperienéntava®dore oith 4 chsesiin &dich grsip.C Ak ON,
4 [err]l) was add?d and the cells were incubated at SYEBgr]C under 5% CO2
gas for 1s2meuns of WMep qlgge a5 the case with the additipaof the tash compennd was
| umen per e %% under a m croscope. |nasnuch as
t he nunberﬁ(sﬁpl tt;ﬁ{en | ngtr ?gg}g% ’?’ﬁg&}l%% bition of lunmen formation, the

test CONpPOERperimentil Bxuaiple 9bynhbiHsH iof Bibude émgeﬁwmﬁied%ﬂp%eﬁe%h&éﬂe

control. The results are_shown in Table 9.

56 ' A mouse allogenic mixed lymphocyte reaction (hereinafter to be referred to
as mouse allogenic MLR) was performed by mixed culture {equal ratio) of the
spleen cell of BALB/c mice as the reaction cell and the spleen cell of C57BL/6 mice
treated with mitomycin C as stimulated cell.

- The reaction cells were prepared by the following method. Spleen was
removed from 5-6 week old BALB/c mice and treated with RPMI1640 medium
(containing kanamycin sulfate (60 ug/ml), peniciih'n G potassium (100 units/ml),
N-2-hydroxyethylpiperazine-N’-2-ethanesulfonate (10 mM), 0.1% sodium
hydrogencarbonate and L-glutamin (2 mM)) supplemented with 5% heat
inactivated fetal bovine serum (FBS) to give a single cell suspension of the spleen
cell. After hemolysis treatment, the suspension was adjusted t0107 cells/ml with
RPMI1640 medium containing 10 M 2-mercaptoethanol and 10% FBS and used
as a reaction cell suspension. '

The reaction cell suspension (50 ul) prepared by the above method,
stimulated cell suspension (50 pl) and the test compound (100 pl) prepared using
RPMI1640 medium contalnmg 10% FBS were added to a 96 well plate and
incubated at 37°C under 5% CO, gas, 95% air for 4 days.

A pigment assay using 3-{4,5-dimethylthiazol-2-y1}-2,5-
diphenyltetrazolium bromide (MTT) was applied for the determination of
lymphocyte transformation reaction.

After the completion of culture, the supernatant (100 ul) in each well was
removed, and 5 mg/ml MTT solution (20 ul) was added to each well, which was
fqllowed by incubation at 37°C for 4 hours. Then, a 0.01 N hydrochloric acid
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Table 9 Test conpound Nunber of lunmen (10[err]M

* Conpound 109. 2HC 153% Conmpound 80. 2HA . H20
174% Conpound 110.2HC . H20 203% Conpound
165. 2HC . 3/ 2H20 222% Conmpound 204. 2HC

133% Experinental Exanple 12: Inhibition of growmh of vascul ar snmooth
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wel | col |l agen-coated plate, which was i ncubated at 37[err] C under 5%
CJerr] gas for one day- Thbsoﬂ:anocmehRmntbas appr @hsoghbange ofi | uted Wit h
di net hyl sul f oxi de O aaxdditioried test dcomep@fndwel | presoted ddils alone nt rati on

f DVSQ i nintrbitiendP TG 1% Z3 n
gol uti onI (5 mg/m ) vvas add %%%5 ‘ﬁ&@r@ﬂp —1-0‘3/""l S&%Pﬁﬁed (ra(r: '
sul fate-0.0 1 _N hydroc Iorﬁgﬁ:ﬂ f(tggt?(gpp?py was adeRcied i’&r ance at

570 nm was measured the fol | ow ng day by an inmmunoreader. The SMC grow h
i nhibitory action of thé test conpoundlable Bhown by i nhi biti on pefcentage

Zglsglrjlbgh :ee en Test cgnpound msﬂ ?"Eﬁ riflﬁ}:‘ o, g:}e 1@11451 'hllb@&‘li@MﬂRM

x 100 A e —e-oHPP

57 Compound 80.2HCLH,O 40.9(100) 9.6
Compound 109.2HCl1 42.6(100) - ' 1.6
Compound 112.2HC] _ 75.7(100) 4.4
Compound 110.2HCLH,0 74.0(100) ' 1.1
Compound 142.2HCLH,0 44.2(100)
Compound 143.2HCLH,O 39.4(100)
Compound 308.2HCl ' 13.9

Experimental Example 10: Inh1b1t10n of cell growth of SK-Mel-28 melanoma
Human SK-Mel-28 melanoma (10* cells) and the test compound were
suspended in RPMI1640 medium containing 100 ul of 10% FBS and incubated in
a 96 well plate at 37°C under 5% CO, gas for 72 hours. After the incubation, 10
ul of MIT (5 mg/ml) was added to each well and the cells were incubated at 37°C
- under 5% CO, gas for 4 hours. Then, 10% sodium dodecyl sulfate and 0.01 N
hydrochloric acid solution were each added by 10 pl to respective wells. After the
plate was stood overnight, absorbance at 570 nm was measured using a
microplate reader and the inhibition percentage (% cytotoxicity) was calculated by
the following formula. The results are shown in Table 8.
The cytotoxicity against human cultured tumor cells was confirmed by
pigment method (Carmichael et al., Cancer Res., 47, 936-942, 1987 : Mosman, J.
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Tabl e 10 : Test conpound ICerr] ([err]M

‘conpound 153. 2HC 27 - conpound 157. 2HCLH err] O
55 conmpound 165, 2HCL3/ 2H20 38 conmpound
163. 2HBr 63 Experinmental Exanple 13: Acute toxicity
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aut oi nrune di s h@gﬁ,gé&@ﬁséﬁlggm@ contracepti ve, ,g & Prophylactif
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In addition, s | IRl tors [of the presenk,l NVENLT ON Navpe
strong Rho kin1S-jé\)g.i}%--|-|-|=|-|-1ﬁ’§é-f a2 et . e-y—a:-e-aJ-s-a_uég.f.m_a&_Lea.g.e.n s for

the study rel aj Compourhd422HELH, Qi nase fand as di agno6é2i cs of the di peases
related to them Thrs applrcatron 1S based on appricatt om No.

212409/ 199&&&;&%&%&& ltl.helnflﬂgihgﬂto a%fglovgmehgh are incorporated hereinto

by referenc 58
The inhibition of angiogenesis was evaluated by using the inhibition of

lumen formation in vascular endothelial cell as an index. To be specific, normal |
human umberical vascular endothelial cells (KURABO INDUSTRIES LTD.) were
suspended in E-GMUV medium at 5.5X 10 cells /ml and 400 pul therefrom was
added on matrigel plate (EHS sarcoma-derived reconstructed basement
membrane, Collaborative Biomedical Products). Then, the test compound (1 mM
solution, 4 ul) was added and the cells were incubated at 37°C under 5% CO, gas
for 18 hours. After the completion of the incubation, the number of lumen per
predetermined area was counted under a microscope. Inasmuch as the number
of lumen increases by the inhibition of lumen formation, the test compound was -

evaluated by comparison of the number of lumen with the control. The results
are shown in Table 9.
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WHAT IS CLAIMED IS 1. A pharmaceuti-cal agent conprising a Rho kinase -
inhibitor. 2. A therapeutic agent of hypertension, conprising a Rho kinase
inhibitor. 3. A therapeutic agent of angina pectoris, conprising a Rho

ki nase inhibitor. 4. A suppressive agent of cerebrovascul ar contraction,
conprising a Rho kinase inhibitor. 5. A therapeutic agent of asthns,
conprising a Rho kinase inhibitor. 6. TAplegrapeutic agent of a peripheral
circul ati on di gorder—conprstrg—a—TFhe—i 't herapeutic
agent of arter i|d€st ep@poundconpri sing a HNukibexof lumenHlOpM) | 8. An

anti - cancer d”%&ﬁgﬁﬁa 109, ZEHBi‘lO ki nase |} nhi bi tor . An

anti-infl ammat ¢ kinase L ARSRP o 1 An .
| MMuUNosuppr ess4 I@Ompm[mdﬁ()r@i-l@lﬂgﬁ ki nase i nhi bitd74%11. A therapeutic
°_A ther

agent of an auffQ4 n | rlsm or. 12. An
anti - Al DS drug (&( 3 ﬁ' L ihitor

eutic agent
of osteoporosi § Comppund i16§.2HENS8/BH@se | nhi bi topggegd. A therapeut I C

agent of retin TN T Hrase—T T ortor———+5—1A brain
- function irrprovw‘mﬁmg ng a Rho kinase i AB3%tor. 14 A '

prophyl actic agent of immature birt h corrpri Si ng a Rho ki nase I nhibitor.

17. A cont ExpeRinenealFERApIe 120 cﬂ?ﬁwﬂi‘ pﬁ%ﬁr ﬂﬁj‘ﬂ{ 1lactlc
agent of digestive tract ﬁf ection, conpfising a ]%rl nase 1n |%R{]&r

A phar maceut i cal Tb@rq@pammamfmmﬁie artery of rab andprilturedfismedthantisele (J@llDUﬁt

59 (SMCj followed the explant method of Ross (Ross, R. and Glomset, J. A., N. Engl. J.
Med., 295, 369-420, 1976). Male wistar rats (10 week old) was slaughtered by
cutting fhe carotid arteries and aorta of thorax was removed. After removal of fat
tissues around the tunica externa and peeling of tunica intima, the artery was
minced and incubated in 10% fetal bovine serum (FBS)-containing DMEM
medium at 37°C under 5% CO, gas. Seven days later, the out-grown cells were
separated by trypsin treatment, washed with phosphate-buffered saline (PBS) and
incubated in 10% FBS-containing DMEM medium in a 80 cm? culture flask. The
cells of subculture 2 were suspended in 10% FBS-containing DMEM medium at 5
X 10* cells/ml and 100 ul thereof per well was added to 96 well collagen-coated
plate, which was incubated at 37°C under 5% CO, gas for one day. The test
compound was appropriately diluted with dimethyl sulfoxide (DMSO) and added to
the 96 well plate. The concentration of DMSO in the medium was adjusi:ed to 1%.
After 48 hours, 10 pl of MTT solution (5 mg/ml) was added and, 4 hours later, 10%
sodium dodecyl sulfate-0.01 N hydrochloric acid (50 ul) was added. The
absorbance at 570 nm was measured the following day by an immunoreader.
The SMC growth inhibitory action of the test compound was shown by inhibition

percentage calculated by the following formula. The results are shown in Table
10. '

Inhibition (%) =[1 -

Absorbance when test compound was added 100
X
Absorbance when test compound was not added
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of a Rho kinase inhibitor and a pharmaceutically acceptable additive. 20.
" A reagent conprising a Rho kinase inhibitor. 21. A diagnostic conprising a
Rho kinase inhibitor. 22. A Rho kinase inhibitor conprising an am de

conpound of the fornmula (1) [err] (I') wherein Ra
Is a group of the formula [err] in the
formulas (a) and (b), R | s Taplk pgen, al kyl or cycl oal kyl ,
cycl oal kyl al kylp e ef-er-teyt—yit-eh—ept-oralt-y—have a
substituent on t’lfastcongqglmd a - group ofiCihfptM)or mul a
Lerr] compound 153.2HCI 27

compound 157.2HCLH,0 55

compound 165.2HCL3/2H,0 - 38

compound 163.2HBr 63

Experimental Example 13 : Acute toxicity

The compound 109.2HCl and compound143.2HCL.H,0 were respectively
administered intraperitoneally to ddY mice and the mice were monitored for S days.
As a result, the intraperitoneal administration at 30 mg/kg did not cause death.

The foregoing Formulation Examples and pharmacological experiments
reveal fhat the compounds of the formula (I) and the formula (II) have strong Rho
kinase inhibitory action. These Rho kinase inhibitors have vasodilating action,
trachea relaxing action, peripheral blood flow increasing action, cell adhesion
induction inhibitory action, tumor cell metastasis inhibitory action, bone
resorption inhibitory action, mouse allogenic MLR inhibitory activity, tumor cell
growth inhibitory action, angiogenesis inhibitory action, vascular smooth muscle
cell growth inhibitory action and other various actions. Therefore, they are useful
as pharmaceutical agents, particularly, a therapeutic agent of hypertension, a

_ therapeuhc agent of angina pectoris, a suppressive agent of cerebrovascular

~ contraction, a ﬂlexapeutlc agent of asthma, a therapeutic agent of peripheral
circulation disorder, a prophylactic agent of immature birth, a therapeutic agent of
arteriosclerosis, an anti-cancer drug, an anti-inflammatory agent, an
immunosuppressant, a therapeutic agent of autoimmune disease, an anti-AIDS
drug, a contraceptive, a prophylactic ageht of djgestive tract infection, a
therapeutic agent of osteoporosis, a therapeutic agent of retinopathy and a braiﬁ
function improving drug.

I addition, since Rho kinase inhibitors of the present invention have
strong Rho kinase inhibitory activity, they are also useful as reagents for the study
rélaﬁng to Rho and Rho kinase and as diagnostics of the diseases related to them.

This application is based on application No. 2 12409 /1996 filed in Japan,
the contents of which are incorporated hereinto by reference.
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V\,herel n Rlerr] al kyl or formula: -NR[err]NRerr] wherein
"Rlerr] ,'mln ﬂmﬂ ”"Lare the same or different and each is
hydr ogen, al kyI ral kyl or phenyl, R err] is hydrogen, alkyl,
aral kyl, phenyl, nltro or 60
cyano, or R[err] and Rlerr] in conbination show a group formng a

het er ocy c | WHARISIGAAINMER IShavi ng, in the ring, oxygen atom sulfur

atom or opi il ni troge Rlerrl. . l.s hydr ogen,

al kyl or %B@«W@\?ﬁ%ﬁéﬁ?ﬂw&éﬁ%ﬁ%&%ﬁ* ihhibitor. aral ky whi ch
optionally have a substituent on the ring, or Rand R err] in

conbi nat i & Adherapeugic agent of higpeitensionacembprisirig @ &ho kinase irthibitor.

group form ng a heterocycl e optionally having, in the ring, oxygen

at om suI || ti ed n
hydr ogen W t&%qe%ﬁ%a#@arﬁectoﬂ r%’r{lﬂésg‘g Rﬁ?%’?eelp@r\‘?lt%nd each
S hydrogen al kyl, aral kyl, hal ogen, nitro, am no,
al kyl am nat. Acsdpprbssive agehmﬂccrd:bfmascular conu-action,conqm%ihglasﬂho kiryss00,
acyl, nercapt al kyl t hi o, aral kylthio, carboxy,

nggblfo

al koxycar Tear banoyl , al kyl car banoyl or azide, and A s a
group of the formula [err] wherein R err] and R err]
are the sagreAGhefiy Iﬁic%ﬁerﬁ’waﬁﬁﬁﬁa,éom nsmgaRho lﬂnaﬂiélitﬂﬁﬁﬁar.al kyl,

hal oal kyl , aral kylﬁé hydroxal kyl, car boxg koxycar bonyl,

or Rlerr] and R[er showa roup for .ycl oal kyl |n
combi nati dir Al Mﬁhmdmﬂ%fcom aRho

in the for %( Fﬂ.lbltl)l’ |s hydr ogen, al kyl, am noal kyl, nono or
di al kyl am noal' ky tetrahydrofurfuryl, carbanoyl al kyI :

pht hal i m doal k’r\ll'n am di no or :
erapeutic agent of arteriosclerosis, comprising a Rho kinase inhibitor.

8. An anti-cancer drug compnsmg a Rho kinase inhibitor.
9. An anti-inflammatory agent comprising a Rho kinase inhibitor.
"~ 10. An immunosuppressant comprising a Rho kinase inhibitor.

11. A therapeutic agent of an autoimmune disease, cdmprising a Rho kinase
inhibitor.

12. An anti-AIDS drug comprising a Rho kinase inhibitor.

13. A thérapeuﬁc agent of osteoporosis, comprising a Rho kinase inhibitor.

14. A therapeutic agent of retinoﬁaﬂny, comprising a Rho kinase inhibitor.

15. A brain function improving drug comprising a Rho kinase inhibitor.

16. A prophylactic agent of immature birth, comprising a Rho kinase inhibitor.
17. A contraceptive comprising a Rho klnase inhibitor.

18. A prophylactic agent of ngestlve tract infection, comprising a Rho kinase
inhibitor.

19. A pharmaceutical composition comprising a therapeutically effective amount
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agroup of the fornula [err] [err]

“wherein B is hydroge |“ | llm aral kyl, aral kyl oxy,
am noal kyl , hydroxya"wn l n “Ilﬁ ﬁmal kyl ; al koxycarbonyl al kyl ,
a- am nobenzyl, furyl,*py¥idyl ® phenyl, phenyl am no, styryl or

I m dazopyri dyl, : Qerr] i s hydrogen, hal ogen, hydroxy,
ar al kyl oxyfar Rho kingseninhiilyitor and a pharmaceutivally acddpgableadditive.
Q err] is hydrogen, hal ogen, hydroxy or aral kyl oxy, Xis

al kyl ene, som ogen hydroxy, al koxy,
nitro, amzn% Azteggent &Sﬁlg]akﬁaqﬁﬂ%%g%y &l

5- net hyl - 3- oxo- 2, 3, 4, 5-t et r ahydr opyri dazi n- 6- yI
. 21. A diagnostic comprising a Rho kinase inhibitor.

22. A Rho kinase inhibitor comprising an amide compound of the formula (J) |

O '®b
N
Ra — C — N —Re M
wherein
Ra is a group of the formula
R R?
\ | ._
o _ @
R® '
. |-
. £ }— (o) or
N—a “-I
Rl/ R* '
R®
rhe “
L—N %
in the formulas (a) and (b},
R is hydrogen, alkyl or cycloalkyl, cycloalkylalkyl, phenyl or
aralkyl, which optionally have a substituent on the ring, or a
group of the formula

NR’

_<' @
. M R®

wherein RE is hydrogen, alkyl or formula : -NR®NR® wherein R®
and R? are the same or different and each is hydrogen, alkyl,
aralkyl or phenyl, R’ is hydrogen, alkyl, aralkyl, phenyl, nitro or .
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and Y is a single bond, al kylene or al kenylene, and in the fornmula (c), a

“‘broken line is a single bond or a double bond, and R[err] S
hydr ogen, hydroxy, al koxy, - al koxycar bonyl oxy, al kanoyl oxy or
ar al kyl oxycar bonyl oxy; Rb is a hydrogen, an alkyl, an aral kyl,
an am noal kyl or a nono or di al kyl am noal kyl; and Rc

is an optional |y substiamé,est Rieded & s lcontbinatiom shogwri grougeformng asomer
t hereof and/or a pharpaceutically acceptabl e acid addition salt thereof.
23. A therapeutic ageh@tﬂpcféﬁépé@ﬂ@ﬁ)b ayifgs it the ring.oxygan Akoms SHEHF si ng a

62 conmpound o f an | of and/or a
pharmaceutical Iy accepta ﬁg&%&&%g@gﬁ?@@%@%ﬁéﬁ 24. A therapeutic
agent of @igina pectoigh ﬁQaHWlBh@ydibﬂk?ﬁcy@l@ﬁmyldkﬂgpheﬁﬁfﬁlound of the
formula (1), an isoner thereof and/or a pharnaceutically acceptable acid

addi tion salt thereof aralky, whidugptierallyhaves substituent b thering asr
contracti C ed by.Rho ki.nase, .conprising._a.c ownd of the formula (1),
o | somer R ABAES  ana B POmUREATH KR oarie st HERHACH, nitchign A0M. 2l
thereof. 26. A therapsyip forddifi taH&e?%ﬁI@oﬁﬁ&%ﬂMn’@Qn‘fh@ OXyg
conprising a conpound of IEt’he fogrrul a (1), an isoner thereof and/or aen
phar maceutical | y accepterl sulfat atamd dirtapdionsHy substituted nitragen atamher apeut i c

agent of peripheral circulation diisaorder caused by Rho kinase, conprising a
conpound g? the for rrull%ﬁmqge&rpri@-éﬁer t hereof and/or a pharnaceutically

accept abl gysag| figaddi t i;pp tﬁ@%*}ﬁ!ﬂ&y%ﬁ%%@ﬁ%&ﬁ)@%ﬁ,&dggy r

arteriosclerosi's, conprising a conpoun

t hereof and/or a phar idegeni, niroyamine EHikylhmino, atydaidirio, drydsactyt, allkesye of .
29. An anti-cancer dr opprising a ¢ ound, of _t f or myl ), an isomer
! uagaﬁg{g;yl, gjlrar(i:]o, acyﬁqger%apto, alk}l io, ar%i{yttgio,) car%oxglr,s

alkoxycarbonyl, carbamoyl, alkylcarbamoyl or ézide, and
A is a group of the formula

Rlo

| (e)

— (CHo){C)m(CHojn ——

RI 1

wherein R' and R are the same or different and each is
hydrogen, alkyl, haloalkyl, aralkyl, hydroxyalkyl, carboxy or
alkoxycarbonyl, or R and R*! show a group which forms
cycloa]kylincombinaﬁon and 1, m and n are each O or an integer of

1-3,

in the formula (c),

L is hydrogen, alkyl, aminoalkyl, mono or dialkylaminoalkyl,
tetrahydrofurfuryl, carbamoylalkyl, phthalimidoalkyl, amidino or
a group of the formula

) o
T i ' §i]
B—C— .

| y LT
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_thereof and/or a eptable acid additi.on salt thereof.

" 30. An anti-infla t conprising a conpound of theforrmla(l) an
i sonmer ther eof angm m’tﬂg ! ’T ally acceptable acid addition salt
thereof. 31. An i orrpri sing a conpound of the fornula

(I'), an isomer thereof and/or a pharnaceutically acceptabl e acid addition
salt thereof. 32. A therapeutic nt of an aut oi mune. di sease, conpri sing
a conmpound of the formula (1), nmer thereof and/or har maceutical |y
acceptabl e acid addition salt t 93— AW anti- A DS @ ug conprising a
conpound of the formula (1), I r thereof and/or a pharnaceutlcally
accept abl e acid addition saJ? t her eof .
63 34. A therapeutic agent of osteoporosis, conprising a conpound
of the formula (1), an isoner thereof ang/ or a pharmaceutically acceptable
acid addition salt thereof. heraﬁeutlc agent of retinopathy,
conprising a conpound of the fc>/ﬁn Qner therqgi gnd/or a

phar maceutical |y acceptabl e aciaaddftion sal t her eof A brain
function inproving drug conpg?si ng a conpound of the fornula (1), an isoner
t her eof. and/ or a pharnmaceutically acceptable acid addition salt thereof.
37. A prophylactic agent of immture birth, conprising a conpound of the
formula (1), an isoner thereof and/or a pharmaceutically acceptable acid

addition salt thereof. 38. A co ceptive conprising a conmpound of the
formula (1), an isoner thereof d/o phacnaceutical |y @cceptabl e acid
addition saltthereof. 39. A ctic agent of digestive tract

i nfection, ‘conprising a conpQtind of the forrmula (1), an isomer thereof
and/ or a pharmaceutically acceptable acid addition salt thereof. 40. A
reagent having a Rnho kinase inhibitory activity, conprising a conpound of

the formula (1), an i seherdeid que;@ﬁr@ggﬂ,(y]kﬁ, Wp&%&jlpﬁdmylaﬁﬁept abl e
et aminoalkyl, hydroxyaliyl, alkanoyloxyalkyl, alkoxycarbonylalis,
a-aminobenzyl, furyl, pyridyl, phenyl, phenylamino, styryl or
imidazopyridyl
! is hydrogen, halogen, hydroxy, aralkyloxy or ﬂuenyhnemyl
W is alkylene,
? is hydrogen, halogen, hydroxy or aralkyloxy,
X is alkylene,
Q® is hydrogen, halogen, hydroxy, alkoxy, nitro, amino, 2,3-
dihydrofuryl or 5-methyl-3-ox0-2,3,4,5-tetrahydropyridazin-6-yl;
and Y is a single bond, alkylene or alkenylene, and

in the formula (c), .

a broken line is a single bond or a double bond, and

RS . is hydrogen, hydroxy, alkoxy, alkoxycarbonyloxy, alkanoyloxy or
aralkyloxycarbonyloxy; |

Rb is a hydrogen, an alkyl, an aralkyl, an aminoalkyl or a mono or |
dialkylaminoalkyl; and

Rc is an optionally substituted heterocycle containing nitrogen,

an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof.

23. A therapeutic agent of hypertension caused by Rho kinase, comprising a
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~addition salt thereof. 41. A diagnostic of a disease caused by Rho kinase,
" conprising a conpound cmmlﬁm "Mm 3' an i somer thereof and/or a

phar maceuti cal | y accept 1 " ' n salt thereof. 42. A Rho kinase
i nhi'bi tor containing a substitut®&d ¥ sdqui nol i nesul f onani de derivative of

the formula (11) R13 R14 err]
wher ei n  compound of the formula (]), an isomer thereof andJor a pharmagputieglly is

a hydrogen, or . and when R err] is a hydrogen,
Ak is an %X mag’h?e g\ﬂ%u%%ﬂéﬁﬁéoﬁon atonms, which optionaly
Has al kyl -having 1 to 10 carbon atons, aryl or aralkyl as a '

substi t uer4. R[therdpeutcagemafangtymrmxmwausedbtholnnasea:ohyphisiggm or a
| i near or branched al_ kyl havyi ng 1 to 6 carbon atons, an aryl

or an ar alGepEIpouy pf}he fonnula(l aq ispmes dhereof and/ena pharmeseuticallyal ky|

having 1 t an aryl or an aral kyl, or a
benzoyl , %ﬂ@%ﬁ&daddmonsaltthere%c' nnam)yl a furoyl or a group of the

foIIovvingformJIa [err] wher ei n Rlerr] is linear or
branched @%yA suppressite agerft of cetebrowasmvdar contraction caused by Rho kinase,

comprising a compound of the formula (1), an isomer thereof and/or a
pharmaceutically acceptable acid addition salt thereof.

26. A therapeutic agent of asthma caused by Rho kinase, comprising a compound
of the formula (), an isomer thereof and/or a pharmaceutically acceptable acid |
addition sait thereof.

27. A therapeutic agent of peripheral circulation disorder caused by Rho kinase,
comprising a compound of the formula (), an isomer thereof and/or a
pharmaceutically acceptable acid addition salt thereof.

- 28.A therapeutic agent of arteriosclerosis, cdmprising a compound of the formula
(1), an isomer thereof and/or a pharmaceutically acceptable acid addition salt-
thereof.

29. An anti-cancer drug comprising a compbund of the formula (1), an isomer
- thereof and/ ora pharmaceutically acceptable acid addition salt thereof.

'30. An anti-inflammatory agent comprising a compound of the formula (I), an
isomer thereof and/or a pharmaceutically acceptable acid addition sait thereof.

31. An immunosuppressant comprising a compound of the formula (I), an isomer
thereof and/or a pharmaceutically acceptable amd addition salt thereof.

32. Atherapeutic agent of an autoimmune disease, comprising a compound of the
formula (I}, an isomer thereof and/or a pharmaceutically acceptable acid addition
salt thereof.

33. An anti-AIDS drug comprising a compound of the formula (I), an isomer thereof
and/or a pharmaceutically acceptable acid addition salt thereof.
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~or a group of the following fornmula [err] V\,herein.R[err]

“and Rlerr] are hydrogen or directly bonded to form al kyl ene
having 2 to 4 carbon .atons; or R err] and R err] are directly bonded to
form al kyl ene having 4 or |ess carbon atonms, which is
optionally substituted by alkyl having 1 to 10 carbon atons,
phenyl or 3sknAtherapeuliceigeht of\ostEbporokis, coimpeising/a esmpouadafithe foraiulsi(B,
oxygen atom form a heterocycle toget her wi th the adjacent

ni trogen ATbispmerdhareshargdéer a pharmacanticalleacoeptalls acisigddition salt thereof.

Alk is an al kylene having 2 to 6 carbon atons, which is optionally

substi t ut egb ap %&th aé&ﬂgngmugad f the fi i ng
1to6 ca%on atPo , Rert] gﬁd f’ are ea hgﬁh roggn eolrlnhuelg@or
br anched aam;sbm\thmxo[and/ﬁraphannaceutlcallymanepbableam«ba@t@mtttthyrdwnded
to each other to form ethyl ene or

et S p SR AR RN S RpPRKERR SipBRbA B ormuta 1, an,

hydr ogen, igornkp Bifére6f arid Aotc4 pHathiibuticatiy Mckptablé 261 #fition salt thereof.

atonms or an am' dino, an isoner thereof and/or a pharmaceutically acceptable

acid additj sal her eof . 3. A therapeutic agent of hype te sion caused
by Rho k| mﬁmf gwmﬁw%‘? SOREYIRNEACPMPOURN fEhe EITRWEr oof
and/ or a fﬂ'}ﬁnﬁﬁb

therapeut >agent of angl na ectori s causeg g?%ﬁg‘)‘%ﬂ#\ase corrprl g#g a

conpound chetdof. fornula (11), an isoner thereof and/or a pharnmaceutically
acceptable acid addition salt thereof. 45. A suppressive agent of

tcﬁcrae?{)(r)\r/rﬁs‘gél(ﬂ C(E%}’Fr a§t|on caused?% Rho_ Ki Ogﬂf?'rﬁ coggrhgi nﬁ a cogggégﬁjeof |

aci d addi tarity ordl phéfifia€Qitically acceptable acid addition salt thereof.

39. A prophylactic agent of digestive tract infection, comprising a compound of the
formula (I}, an isomer thereof and/or a pharmaceutically acceptable acid addition
salt thereof.

40. A reagent having a Rho kinase inhibitory activity, comprising a compound of
the formula (I), an isomer thereof and /or a pharmaceutically acceptable acid
addition salt thereof.

41. Adiagnostic of a disease caused by Rho kinase, comprising a compound of the
formula (I}, an isomer thereof and/or a pharmaceutically aéceptable acid addition
salt thereof.

42. A Rho kinase inhibitor containing a substituted isoquinolinesulfonamide

derivative of the formula (1)
R13 R14
sozlL — Alk — 1!1—R15 | (m
"
P N . —_—
W
wherein _ |
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46. A therapeutic agent of asthma caused by Rho ki nase, conprising a
-conpound of the formula (11), an isoner thereof and/or ' y
acceptabl e acid addition salt thereof. 47. A therapeutlmmﬂmmﬁﬂu("ﬁ"
peripheral circulation disorder, conprising a conmpound of téhetfornmuéa (I1),
an isonmer thereof and/or a pharmaceutically acceptable acid addition salt
thereof. R& A t her apas ity drageri, 20¢hlafine 'oreskydio’s) and conpri sing a
conmpound of the 1fzqr mula (11'), an isomer thereof and/or a pharnaceutically
accept abl ewhendRidathyslfogen,t thereof. 49. An anti-cancer drug conprising

a conpound of the for (1)) n_i r ereof, and/or a _pharmaceutd cally
acceptabl e acid additi §é\?’b EP@F%?‘%"”‘%&? P‘%\ét% gﬁqrflﬁ"g %onatﬂy
infl ammation caused by HAWalkD COP10 ShrbriatoRis) Arproriralifa dsof ul a
(I'l), an isomer thereof and/or a pharmaceutically acceptable dcid addition
salt thereof. subsfituéntprunosuppr essant conprising a conpound of the

formula (1L)s an isoner, t§$r of and/or a pharnmaceutically acceptable acid
addition s&t thereof. 188 _ydiogtﬁbr apeutic agent of an autoi mmune di sease,

conpri sing conpound t}gﬂr{)gﬁm 4 %ﬁ ﬁ fang;ﬁ%gg{g %rﬁﬂ

phar maceut F?al |y accep?%gl ac ’aﬁ%%ar?osa tt g?eo . } ggggntl- ?DS
drug conprising a conpaiomispantaryl droamatalkyl ), an i soner thereof and/or a
pharmaceut i ¢al |y accept,abl.e acid addition salt there(if . .54, A therapeutic

agent of oB{eoporosis, i&adpdregen, alivearnrbranshed adkyl hiaving1 to p)carhani soner
t hereof and/or a phar I cal i | Ul Ohn her eof .
55. A therapeutic ageg?&%égﬁr%%la@ﬁ% co I?iog%ng ac 1r’rt]:)a‘OL ndaovi’t%e-
fornula(l'l), an isoner ciieamofl, arfutoyl or anoupEafthtifolidwingfonnanlabl e aci d

addition salt thereof. 56. A nedicanent for inproving a brain function
di sorder caused by Rho kinase, conprising adgoepound of the formula (11),

an isoner thereof and/or a pharmaceuftieglly r’iccept abl e aci(ﬂ addition salt
t her eof . '
CHCH,™

wherein R*® is linear or branched alkyl having 1 to 6 carbon atoms

or a group Qf the following formula

._< (i
NHR™® |

. wherein RY and R'® are hydrogen or directly bonded to form

alkylene having 2 to 4 carbon atoms; or

R™ and R* are directly bonded to form alkylene having 4 or less carbon
atoms, which is optionally substituted by alkyl having 1 to 10

_ carbon atoms, phenyl or benzyl, or
R*and R®  directly or in combination via oxygen atom form a heterocycle
' together with the adjacent nitrogen atom, and |

when R is a chlorine or a hydroxy, |
Alk is an alkylene having 2 to 6 carbon atoms, which is optionally
substituted at the hydrogen bonded to carbon by alkyl
having 1 to 6 carbon atoms,

R® and R% are each a hydrogen, a linear or branched alkyl having 1 to 6
carbon atoms or directly bonded to each other to form ethylene or
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57. A prophylactic agent of "immature birth, conprising a conpound of the
-formula (11), an isonmer thereof and/or a phar maceutically acceptable acid
addition salt thereof. 58. A contraceptive conprising a conpound of the
formula (11), an isonmer thereof and/or a pharmaceutically acceptable acid
addition salt thereof. 59. A prophylactic agent of digestive tract

i nfection, conprising eirmmthy]mé whetdin Hydrogarebénded tecarboanisoptivaabpf
and/ or a pharmaceuti cal | a,cce ab{ﬂgy cid addl tion salt thereof 60. A
reagent having a Rho Ki Hlmw € al %QS’ corrpound of

;(rzlsdf g(r:l(rtﬂj!t iﬁ(;fll IsZiI ta?hlariggﬁ{y&gg&?%%&ag nosP| C ogaa%g‘fﬁuav@ cause Bﬁbl o

ki nase, conprising a cmgﬁaﬂnqlﬂ@rnul a (Il1), an | somer thereof and/or
a pharmaceutically acceptable acid addition salt there

67 apdsomet dfonaphagnaceuticallyjacceptable @@duqddlmrzes@t thezeof. s
an optlonally substituted heterocycle having n|trogen whi ch is other than

ncl or 5 phar i epeLE el B e on AL R By, R By oS o o

phar naceut comipotgehof thie fermuts (11}, an isoniert thetébf anclyor aspharnaaceuticalind of t he
formula (111), I sqQner, thereaqf and/ r a pharmaceutically acceptable aC|d
addi tion s8CEER tﬁgwgg'ﬁldﬁ:‘%ﬁglk | nhi bi t or .

44. A thcrapeuhc agent of angina pectoris caused by Rho kmase, compnsmg a
compound of the formula (I}, an isomer thereof and Jora phaxmaceuhcally
acceptable acid addition salt thereof. '

45. A suppressive agent of cerebrovascular contraction caused by Rho kinase,
comprising a compound of the formula (II), an isomer thereof and/or a
pharmaceutically acceptable acid addition salt thereof.

46. A therapeutic agent of asthma caused by Rho kinase, comprising a compound
of the formula (1I), an isomer thereof and/or a phannaceuucally acceptable acid
addition salt thereof.

47. A therapeutic agent of a peripheral circulation disorder, comprising a
compound of the formula (II}, an isomer thereof and/or a pharmaceutically
a(;oeptable acid addition salt thereof.

48. A therapeutic agent of arteriosclerosis, comprising a compound of the formula
(11}, an isomer thereof and/or a pharmaceutically acceptable acid addition salt
thereof.

49, An anti-cancer drug comprising a compound of the formula (II), an isomer
thereof and/or a phannaceutically acceptable acid addition salt thereof.

50. A therapeutic agent of inflammation caused by Rho kinase, comprising a
compound of the formula (1), an isomer thereof and/or a pharmaceutically
acceptable acid addition salt thereof. '
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64. The pharmaceutical conposition of claim 19, conprising a conpound of
“the formula (111), an isonmer thereof and/or a pharnmaceutically acceptable
acid addition salt thereof as a Rho kinase inhibitor. 65. The reagent of
claim 20, conprising a conpound of the formula(lll), an isoner thereof

and/ or a pharmaceutically acceptable acid addition salt thereof as a Rho
ki nase i nhBbi tAsyimmamosuppressaghocempeisiig a campornd of thefarsnig (), aniswuer of

t he fornmul |l n ispner thereaf and/or,a pharymceuti I cceptabl e
hed adar o smedtad e BfRhetd el atneaBbica il oo Saft therkol |
68 _ | |
52. Atherapeutic agent of an autoimmune disease, comprising a compound of the

formula (I}, an isomer thereof and/or a pharmaceutically acceptable acid addition
salt thereof. |

53. An anti-AIDS drug comprising a compound of the formula (1), an isomer
thereof and/or a pharmaceutically acceptable acid addition salt thereof.

54.A fherapeuﬁc agent of osteoporosis, comprising a compound of the formula (1),
an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof.

55. A therapeutic agent of retinopathy, comprising a compound of the formula (II),
an isomer thereof and /or a pharmaceutically acceptable acid addition salt thereof.

56. A medicament for improving a brain function disorder caused by Rho kinase,
comprising' a compound of the formula (II), an isomer thereof and/or a
pharmaceutically acceptable acid addition salt thereof.

57. A prophylactic agent of immature birth, comprising a compound of the formula
(In, an isomer thereof and /or a pharmaceutically acceptable acid addition salt
thereof.

58. A contraceptive comprising a compound of the formula (II), an isomer thereof
and/or a pharmaceutically acceptable acid addition salt thereof.

59. A prophylactic agent of digestive tract infecﬁon, comprising a compound of the
formula (1T}, an isomer thereof and/or a pharmaceutically acceptable acid addition
salt thereof.

60. A reagent having a Rho kinase inhibitory activity, comprising a compound of
the formula (II), an isomer thereof and/or a pharmaceutically acceptable acid
addition salt thereof.

61. A diagnostic of a disease caused by Rho kinase, comprising a compound of the
formula (I}, an isomer thereof and /or a pharmaceutically acceptable acid addition

- salt thereof, | .
] L.

LAY

*



62. A compound of the formula (II)

1— N \ m
c-—- N —Rc'
II
wherein Rc’is an optnona]]y substituted heterocycle havmg nitrogen, wh1ch is
other than pyridine of Rc, and other symbols are as defined above,
an isomer thereof and/or a pharmaceutically acceptable acid addition salt thereof.

63. The pharmaceutical agent of any of claims 1 to 18, comprising a compound of
the formula (), an isomer thereof and/or a pharmaceutically acceptable acid
addition salt thereof as a Rho kinase inhibitor.

64. The pharmaceutical comf)osition of claim 19, comprising a compound of the
formula (I1l), an isomer thereof and/or a pharmaceutically acceptable acid addition
salt thereof as a Rho kinase inhibitor.

65. The reagent of claim 20, comprising a compouﬁd of the formula (Ill), an isomer
thereof and/or a pharmaoeuhcally acceptable acid addition salt thereof as a Rho
kinase inhibitor.

66. The diagnostic of claJm 21, comprising a compound of the formula (I), an
isomer thereof and/or a phannaceuucally acceptable acid addition salt thereof as
a Rho kinase inhibitor. -

—

A ]
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