5 APR 2005 - 1 - SPECI FI CATI ON ALl PHATI C NI TROGEN- CONTAI NI NG 5- MEMBERED

RI NG COVPOUND 5 TECHNI CAL FIELD The present invention relates to a noy@&PR 2005
al i phatic nitrogen-containing 5-nmenbered ring conpound having superior

di pepti dyl pepti dase |V (DPPIV) |nh|b|tory action that is useful as a

phar maceutical . 10 BACKGROUND ART Di pept idyl peptidase IV (DPPIV) is a kind
of serine protease that specifically hydrolyzes a dipeptide of Xaa- Pro or
Xaa- Al a (where Xaa may be any amino acid) fromthe N 15 term nus of a

pol ypepti de chain. There are vari o8SECEHICAST IO8gar di ng the rol e of DPPIV
(also called to as CD26) in the body and its relationship wth di seases
(Holst, et al., Diabetes, Vol. 47, pp. 1663- 1670, 1998; Augustyns, et al.,
Current Medhel RBATEReNESRPGFEN2QOVERINGNGpS - MEMBEBED, RINGO COMPOINE | et al .,
| munol . Today, Vol. 20, pp. 367-375, 1999; and, Fleicher, et al.

| munol . Today, Vol. 15, pp. 180-184, 1994). G.P-1 (glucagon I|ke pepti de
1) is a5pepT$%%Nh%$hDﬁéELPhat mai nly acts in the pancreas after being

secreted from 25T$@e?£9£@ﬁtSﬂﬁbgntQBESEEQSt@Et%5 Teab%e1209 i Bhia %&elly has
the function of anpli | ucose-1 nduced insulin secre- tion.

addi tion, theFeo%PR- §@véﬁanlaepérmsmbeggéstrulﬁg cepgeucdphaviag an

- appetit e- Suppp £s5b P03 86EHeRay BRELY 1 aRYdr 9y 288 pEF- 1nnfiBiTbRy AR diRACLI Ve
or antagon|£€%c 30 pep %Ib gggs%aﬁces that4|nP|th ?hé énz?%é agf|V|ty of

DPPI V enhaHeet t he Pﬁ%GPFna§eérEFF6ﬁ3F6§ﬁéﬁ§é to oral glucose |oading by
enhanciipg the action of intrinsic G.P-1, thereby inproving inpaired

gl ucose tol erance. 35 Consequently, DPPIV inhibitors are considered to be
useful for BHKPRIPNYIARTs and treatment of diabetes 5 APR 2005 2

(particularly typﬁzﬁeﬂtﬁbﬁlﬁéﬁ»tl@é§e f\bswopbhey dk€a RXpAECHEdskeibe
effective for the groghglaX|s E ireagn& of other._di segses _i nduced or
exacer bat ed® BT FRAt JPRCOSECRLMEr BXEECLYAEFUAI AJPRPEEFG Y3 "(such
as b5 postprmnﬂi@f hyperphycCeneng, xhypaainsel angmaaindi aketes £ reanghiecat i ons
(such S renal dlsord r_and neurgégglcgﬁbﬁdlsorder) i pid nmetabolism

Y

dlsordgr and obesT T y° e?c SL1YREP 'V inhibitors are al so expected
to be effectlve'Tmﬁreher@rmmhybaxlseandtsreagaedtngftdeseaSeSOIODPhaN are

to b h t f
[0 Do TP OfelL e £0hERcl S| hep2BPeLl ! EnsuBRLge g 026k AR Bk B
t he surfaceWt#hTﬂt%¢¢SES|éHglﬁongey apreguhabedeSOIVQﬁnng7T oel| 1663-

ng:Y?é:g?;%ﬁﬂﬂ 1Ps 98 AYRu s LPROT L @R 2101 ecliP LR AEKE¥RhAeNcARisery,
20 Vol. 6, pp. 311-327, 1999; Meester, et al., Immunol. Today,
Vol. 20, pp. 367-375, 1999; and, Fleicher, et al., Immunol.

Today, Vol. 15, pp. 180-184, 1994}.

GLP-1 (glucagon-like peptide 1) is a peptide hormone

that mainly acts in the pancreas after being secreted from
25 the lower small intestine after meals, and primarily has
the function of amplifying glucose-induced insulin secre-
tion. In addition, there are several reports suggesting
that GLP-1 has an appetite-suppressing action. DPPIV |
hydrolyzes GLP-1, forming an inactive or antagonistic
30 peptide.

Substances that inhibit the enzyme activity of DPPIV
enhance the insulin secretion response to oral glucose
locading by enhancing the action of intrinsic GLP-1, thereby
improving impaired glucose tolerance.

35 Consequently, DPPIV inhibitors are considered to bhe

useful for the prophylaxis and treatment of diabetes




of T cells. Tcell activity is known to be suppressed when DPPIV (CD26) is

bl ocked by antibodi es or inhibitory sub- stances. Al so, there has beefAfR 2005

interest in the correla- tion between this enzyne and the pathol ogi cal

state in 20 collagen netabolismdisorders and di seases associated with
abnormal inmmnity. For exanple, the DPPI¥ (CD26) positive rate of

peripheral blood T cells is elevated in rheunatoid patients, and high

| evel s of DPPIV activity have been detected in the urine of nephritis
patients. IWﬂ%%ﬁ$QUIQ51$F$YME(@DQ@?bﬁ§eaDSOEth@ughlSQo phay anei nport ant

role in \;?é\éfé/dotf.o Hy éE‘EQcEYUEhE’S}‘t Bfe {?98? EQQE'ﬁy nFURA g%snthat

i nhi bit DPPI are expected to denons prop actl C
t her apeut i £ el?‘ﬂ‘éa@f sdiag%ﬁlﬁ%@ Hll@@asésornskadﬁngaaaﬂobmm@adlrwases 30

(such as ardffdddes wﬁefgﬁ?gag%élagmgl g@lg g%?ﬂﬁ_’ Qﬁh%pan%cq“' red

i mmunodef i ¢l ency syndrone [ ranspl anted organs and
ti ssues® OPaherIMeiahapvipenglyrompbahdshiner hgsDPPhymiphi Kiiebedms acti on,

there are Mip@&&&yavmﬁr%'Qgﬂsldﬁigxége%paﬁhvaau%\i echPP' v

inhibitory action in International Paten Publ'i catrons
WD98/ 19998 HrftP BigHR 2bisi @ mepabe Biism1disThéepr as@nebemi &t i @n:cpr)ovu des a

novel aliphatic nidsagad: cofswwlmhéb{r@ap@réﬁerwgocequee%% %N' B an
excellent DPPIV inhibitory action. 5 DI SCLOSURE OF THE I a

resul t of iRt YRskeF chhe Psoplel tnés appdetprabrent, ofhdigeasent

invent ebs fiiid e dovel vl iRhadi&a Bit ERBER: EQHT ahAI Egpét%'gb%hg%zfe's%g
conmpound having DPPIV 10 inhibitory action, thereby acconplishe

ﬁresent i ri‘\PégntqcbtrForNa‘?%I?/LPthe"p?%%‘éﬁ%ngn?%ﬂﬂ%ﬁl?ﬁl aﬂésopssaﬁm i phati c
i trogen-cadaini ng 5-nmenbered ring conmpound represented by the for rrul a
[1]: 15 R1 NHCH2 CON'A _CN {)Il V\gerein A represents -CH2- or -5-,
represents hydrodehf %t RELY | Uikt 0 bl RyFS %fi‘Bu?fE) %h32®“ﬁ§61?8x9f|vaérelélskyl
group or aﬂwVﬂ’rcﬁimyuﬂ)ﬁ@jlaﬁétkyfogl@UpmgXTI’QQIBSQBESvalﬁlﬁ.Bﬁ) and0- oOr

- CO, ere re- sents hydr en_atomor_a |ower al p, and R2
represents p(lf)y a & MTRE G B f%h el e 98 Kabi Pt ¢ GP dpraﬁé%«?rﬁﬁé"é’ycl ic
group porticdn 1 s=€li)s a More@dyclaiariviitgydld kmwit ric iod | Cugryts ©€ad bohen

group, or (dEJE)IVa {myciécblgé}ggglﬁyg é)ﬁt{tgé)&yglslgrh?;[lﬁrgltory sub-

stances. Also, there has been an interest in the correla-
tion between this enzyme and the pathological state in

20 collagen metabolism disorders and diseases associated with
abnormal immunity. For example, the DPPIV (CD26) positive
rate of peripheral blood T cells is elevated in rheumatcoid
patients, and high levels of DPPIV activity have been
detected in the urine of nephritis patients. Moreover,

25 DPPIV (CD26) is also thought to play an important role in
the entry of HIV into lymphocytes.

Conseguently, substances that inhibit DPPIV (CD26)
are expected to demonstrate prophylactic and therapeutic
effects against diseases including autoimmune diseases

30 {such as arthritis and rheumatoid arthritis), osteoporosis,
acguired immunodeficiency syndrome (AIDS) and rejections of
transplanted organs and tissues.

On the other hand, as compounds having DPPIV inhibit-
ory action, there are described 2-cyanopyrrolidine deriva-

35 tives having DPPIV inhibitory action in International

Patent Laid-Open Publications Nos. WO98/19998 and




cyclic group, or 30 (2) an am no group which may be substituted, or a
pharmaceutical |y acceptable salt thereof. 5 APR 2005 4 BEST MODE FOR 5 APR 2009
CARRYI NG QUT THE | NVENTI ON Al t hough optical isonmers based on an asymetric
carbon can be present in the objective conpound [I] of the present
invention, the present invention includes any of 5 these optical isoners as
well as m xtures thereof. In addition, although isonmers (cis formor trans
form are also present based on the relative positions of substi- tuents
W th respeciod®/ 314245t andard pl ane of a cyclic group, the present
i nvention al so infggdesean% of thege I SONErS as 10 me&l ;s Hixtures
thereof. In the prese%? TH Enf?%ﬁ? é?%n%f%glg? a® 6R&r-af ?P a6%5up, a
| ower al kyldiihtogemwigonealiniwes akkyghbakédnyingr ouppouad awednal kaxy group
and a | ower_al am up_jnclude |lipear or branched groups having 1 to
6 carbon at® %y%%%%gngéﬁt?3%%5?F9r¥h3§ *R3ving 1 to 4 carbon atons. And,
exam pbes of a | ower al kanoyl group and a | ower al kanoyl am no group
i nclude i nche r ing 2 to 7 carbon atons, and
particularm?§$éé% %V?ﬁggﬁgtgHgggg? %n atons. Exanples of a | ower
cycl oal kyl group st |oewenl 20cfyekoaékenyésgaoob Enckudeet hbseabavieng 3 to
8 carbon at d ti Y. a ato I f. a |l owner
al kyl ene gr%%%%ﬁbd@%i%gg%g%% bg‘é%gﬁgﬁggggggg hagﬁﬁsgigﬁgﬁétggr bon
atons, and pattdxen agdytdinond GamboheaednsingExampbesdohazihgwdPralvkenyl
group d | ny 5 |,n : hayi,n 7 carbon
atons,§gnd %ﬁﬁi?f%%ﬁ¥a%$§§%gtogéggg?%oﬁkggﬁ Epgﬁggt%éf,ggég%gfes of a hal o-
gen atom i ngteret¥dmorine, chlorine, bromine and iodine. In the objective
conmpound [I] of t S i oy I ydrogen,at; l; .a
| ower al kyl grou6ﬂ§%§$€b?£§%n€gggﬁ§£RgHY%gFSgE ﬁ%é?gagnggtgﬁ]a%%?ﬁb?léroup,
etc. Anongritregemhyerbyrht Aron? r BeRbrEedr Bivgr 6AMPPHNEhECREREEIHG PY of
the presentejdvedth@ia expm ples of "hydrogen atom a |ower alkyl group, a
hydroxg | ower al kyl group or |ower al koxy |ower al kyl group” 35
represefted by RL include hydrogen atom nethyl group, hydroxynmethyl group
and net hoxynet hyl group. Anong th$¥g 5 APR 2005 - 5 hydrogen atomis
preferred. In the conpound of fthe present invention, a cyclic group
portion of "a cycliggroup uf e, repres Eted by R2
includes 5 (i) a nONOCYLT i rocarb group and

c group. Such

(i1) a nonocyclic, bicyclic-e
nmonocyclic, bicyclic or tricyclic hydrocarbon roups include those having
B conpletely saturated.

3 to 15 carbon atons, which may 10 be parti al

wherein A represents -CH;- or -5-,
R' represents hydrogen atom, a lower alkyl group, a
| 20 hydroxy lower alkyl group or a lower alkoxy lower

alkyl group,
X represents -N(R’)-, -0- or -CO-, where R’ repre-
sents hydrogen atom or a lower alkyl group, and
R’ represents (1) a cyclic group which may be

25 substituted, where the cyclic group portion is
(i} a monocyclic, bicyclic or tricyclic hydrocarbon
group, oOr
{ii) a monocyclic, bicyclic or tricyclic hetero-
cyclic group, or

30 {2) an amino group which may be substituted,

or a pharmaceutically acceptable salt thereof.




Monocycl i ¢ hydrocarbon groups include those having 3 to 7 carbon atons,
exanpl es of which include phenyl group, cyclohexyl group, cyclopentygAPR2m5
group, cyclobutyl group, cyclopropyl group, etc. 15 Bicyclic hydrocarbon
groups include those having 9 to 11 carbon atons, exanples of which

i nclude an indanyl group, an indenyl gréup, a naphthyl group, a

t et rahydronapht hyl group and partially or conpletely saturated cyclic
groups thereof, etc. 20 Tricyclic hydrocarbon groups include those having
12 to 15 cm&&mnmammnsoae&anpkeusobumhman IngEndeoa fl uorenyl group, an
anthryl group, a nant hr p.an itall.y or conpletely saturated
cyclic groups thé?ggqo %chpﬁg y&FP@eg %98F9c°8raPrF@?@FFErﬁgterocyclic
groups 25 dawbarecan nb@opyebeat bhcybki chEctliweyebm@olmeﬁder[aqycdﬂ Ghegr oup

COntaL 1 19 e MEATERL 0T 18! BELEH L OMALELBReD, A0, aey wtom
Monocychi ¢ &hﬁs&(mmwci¢&lgleumersnebudela hetm&acycbscth&&e@moupznontalnlng
atom and coHir sy of - EFeSen SPEdbr BHeR: sPkRonme AE%, TedMares i ng.
exanpl es ofalwwNmiesmmtuUesepyonothdlnynagnaappoamtumméazdlmdmmwh -group, a

pyrazol | di iyl group 1 980LARY L 9LAUD 3okl AR 0GUR: 33,4 PUALY 1Y/

group, an im lTh a pyrazo iny p, a pyrronI
i m dazol yl @hqngxeae@yrazmbyti5nAPRsQOGEclu6esgaoupofatmﬁﬁazamﬁmqyanﬁs a

tetrangyl #&u%seh{yéyieﬁrgﬂg eo@n oxazolyl group, an isoxazolyl group,

an oxadi azoly group, a ft |eny group, a thiazolyl group, an isothiazolyl
group, a thiadi aZol ythgroupsent ptpeendybrgr suprraepi péra 3orenmylaldvdup, a

for phol i nyly x%@;yp,aalwéprrgmp?khgx' g%gw a RoRYL qwkyq Q4R 1P AJUAI Nyl

group, a pyrazinyl group, a azinyl “group, a pyranyl grou
tetrahydropyriangr ermpy @IGPRyﬂP@p?r{GHEFnyﬁkg#é@Bnoagﬁéwﬁydm@éﬂém nyl

group, a pardwgl adhigzepinyl §pduparhhakhy or ceogpkately sabWwsat egha 10
cycllc&groups t hereof, etc. Bicyclic heterocyclic groups include a

het er o&%cl IR2T GrHAR bRt BRAFRGNAVEBIZ L hEPef 0CAFBRE 25PEEedARRonfHRBr ogen

atom oxygedL e f ach Swéf Us1 RABYANGr60PPRhEI AJ1bWRr Sakundkadmiho
unsaturated 5- to 7-nepbered rings belng fused 15 exanpl es of _which
i ncl ude: aﬁFQﬁRﬂﬁqﬁ&“iﬁobbne%ﬁ SoPRad Pﬁ?lgﬁPBHE B3 109481 ° droup, an

i ndazol yl graxtimn adx:o69) n@l@diybagtouplaalpennb%daaohmg 20r@UE, cAdrbon
penzot hi nyi S oup EXE BT ot AV GUpe LS VR Erehy T g Pag B &
th|azoEOpymynmquknnylegrgwprohopydedyhogeohpylagdﬁhydrprmmhamnmﬂdhé,
gL?ggéolln&fkpggéa:g%9%£¥hgla;?§3F|grguongggggﬁnglgﬁl ngllnx! gigﬁggnaﬁyl
group, an isldotraarmnytoye oimpslad@5lhaphrhyri Hrapkhgdogpoard parvtingl 11y or
conpl etely é?ué”égfgkn atoms, and particularly 1 to 4 carbon atoms.
' Examples of a lower alkenyl group and lower alkenylene
25 group include those having 2 to 7 carbon atoms, and parti-
cularly 2 to 5 carbon atoms. Further, examples of a halo-
gen atom include flucrine, chlorine, bromine and iodine.
In the objective compound [I] of the present inven-
tion, examples of hydrogen atom or a lower alkyl group
30 represented by R’ include hydrogen atom, methyl group, etc.
Among them, hydrogen atom is more preferred.
In the compound [I] of the present invention, exam-
ples of "hydrogen atom, a lower alkyl group, a hydroxy
lower alkyl group or lower alkoxy lower alkyl group"

35 represented by R' include hydrogen atom, methyl group,
hydroxymethyl group and methoxymethyl group. Among them,




cyclic groups thereof, etc. Tricyclic heterocyclic groups include a

het erocyclic group contalnlng 1 to 4 hetero atons sel ected fron1n|tr9g@R2%5
atom oxygen atom and sul fur atom and conprising three 30 saturated o
unsaturated 5- to 7-nenbered rings being fused, exanples of which |nclude:
a benzoxol anopyri mdyl group, a S-carbel Bnyl group, a carbazolyl group, a
phenot hi azi nyl group, a phenoxazinyl group and partially or conpletely
saturated cyclic groups 35 thereof, etc. Anong t hese cyclic groups
(rmonocycl i chyBroeyehi atom SSABReEQQEed 7 tricyclic hydrocarbon groups or
nonocyclic, bicyc tric cl.i C|IC grou a nonocyclic
hydr ocar bon groupkﬂaﬁﬁﬁgc%mPS 9dc;FE nEFeg ?Fl? Qeﬁ|gﬁér
hydrocarboncgcDﬂpSghaupngostﬁon1&fcaabeyc1atogﬁoublwhlca ma&0®écllc

het erocyclic¢ u fainin hetero at ons sel ected from nitrogen
at om oxygeﬁug?gﬁgﬁﬁ d SEFPEE ﬁPgﬁF BY ﬁo f?%%‘g Bicyclic heterocyclic
group cdntaxh)ng dothocBcheterbicatoie sel eeiegdclionhpitbegehoat ghougxygen
atom and su] f atom and conprising two 5- to 7-nenbered rings being
fused” is p? ferred exanpl es of which include: "phenyl group, cycl ohexyl
group, cyclOpehtylmgnoupclmyclbicialbutyk gt@upc1¢ychapé@a¢bcgﬁaugrdm@

i ndanyl group, ang |nden pu thyI etr drona ht hyl , a
pyrrolidinyl group an® |n1d $d|ﬁ§ gr%ﬁp?r E%E%ffd r?Fa§g8&p, an

oxol anyl groupypa ihcbﬁdaythgseupavangyarob 1Bnyhrgbpup;oas i whd&aomiay|
group, ;3 pyggu%é£g¥£%9§ogpl ?m 999¥5r0|¥ grggﬁilan i m dazol yl group, a
y y

pyrazolyl gro Prazo group, a furyl group, an
oxazol yl group, aMpmg©x9k0¢th@r0uprbam oradpazbhylugeouppseahtkiiegyd

010U, 2 {LGCE HhcbRLEecnd | SRABLAEELE OROUR,Lpoy ot oty Bl @
thlonDrphoI¢h915@¢®nb gpoupyrfHglogentpl arﬁyplnFthybugYéugroappyraZ|nyI

group, a py. éﬁ@gf@ﬁ&lgégggp agpyranyl group, a tetrahydropyridyl group, a
dlhydropyrl azinyl group grrhydroazeplnyl group,. a perhydrothiazepi nyl
k2

group, an indol i +C§ﬁbh% hydreadrbon| srerrayingtedp, thasenbavynggPolp, an

i ndazol yl of pUParEén agamgdoéyamgi@gpofawﬁgaglﬂhegaeéyhngaﬁaanyq group,
benzothlazolgl oug a benzoxazolg 9r a benzodi oxal any %rou
ot ® B!

benzot hi eny? HEPIBF uf yP2BR %r?ﬁPen6p9?FH?PYd§PBGBh Byl
thiaZOIOpyrgfbﬂpgi@@ppaﬁtﬂallpl@QYébﬁylegéDypsa@uﬁétQﬂhMQEQﬁﬁrQQBQBEV|dy|
group, a qui,nol grou an i so- quinolyl group, a quinoxalinyl group, a
quinazolinyrrh %%5 BEAPR 2005 -8 a pht hal azi nyl group, a cinnolinyl group,
a chromgenyl grouprricyclic hydrocarbon groups include those having 12

to 15 carbon atoms, examples of which include a fluorenyl
group, an anthryl group, a phenanthryl group and partially
or completely saturated cyclic groups thereof, etc.
Monocyclic, bicyclic or tricyclic heterocyclic groups
25 include a monocyclic, bicyclic or tricyclic heterocyclic
group containing 1 to 4 hetero atoms selected from nitrogen
atom, oxygen atom and sulfur atom, which may be partially
or completely saturated.
Monocyclic heterocyelic groups include a heterocyclic
30 'group containing 1 or 2 hetero atoms selected from nitrogen
atom, oxygen atom and sulfur atom and comprising of a
saturated or unsaturated 5- to 7-membered ring, examples of
which include: pyrrolidinyl group, an imidazolidinyl group,
a pyrazolidinyl group, an oxolanyl group, a thiolanyl group,
35 a pyrrolinyl group, an imidazolinyl group, a pyrazolinyl

group, a pyrrolyl group. an imidazolyl group, a pyrazolyl




an i sochromanyl group, a naphthyridinyl group and partially or conpletely
saturated cyclic groups thereof, etc.". Anong them nore preferred exgqpkqmﬁ
i nclude: 5 "phenyl group, cyclohexyl group, a pyrrolidinyl group, a
tetrazolyl group, a furyl group, a thienyl group, a thia- zolyl group, a

pi peridyl group, a piperazinyl group, a énorpholinyl group, a

t hi onor phol i nyl group, a pyridyl group, a pyrimdinyl group, a pyrazinyl
group, a pyridazinyl group, 10 a perhydroazepi nyl group, an indolinyl

group, an igodugpla tnyhzg1gmpgraubenaothkeﬂyblgnogpou@ 1 R e ighdup,
group, a pyrrolo roup, a d|h r rrol opyridyl grqQup, .a_. quinolyl
group, an |%%q%|%%¥§¥g ?ngp'aaﬁuﬁﬁ8% ngﬁ 8F8&% Afd @ By Lo

conpl Ietel y glabuczjlpatedthyehy&: gr.—oups bheneakolld gtr@up,, amd ifswethierz Junef erlred
exanpl es include: " oup, pi_per.i roup, a piperaziny
group, a notphoti nYl §¥6ﬁba i¥¥l8%8PBhOFIH9Pe§ﬂ8§§ gOUﬁyrﬂdgﬂig?ﬁhp, a
yrlnldﬁnylzgmpUpgramplndohbnphogﬁﬁym gaauplsalmdebmﬁybh@nqmgl @roup,

| dy| di 20 p d partially
Compl et o1y SrPAReh sfobbr VdoPutputihalachobpl. <R e i ular

preferred emanbdmsxmmblgdGUp k- pyranyndgmwhpgraumet}apwﬂ&hg@ﬁld@uoup,

1- plpera2|n roupg ali.n ou 4-t hi gmo olin up
pyridyl gro p, pyrlnl |ny Yr%%ﬁ%,ngil %PHEOI Pnyi® T é§§§6a£éf€ﬁ#iﬂqﬁﬂﬂp
group, 2,3-dipgdhpdiétpyazebopdldablippardinily pir gooppetelly. satukanynd ic
gr oup @% nqg@gy§é § ¢§y9£é9e E tr%gyclic hydr ocarbon group or a

nonocyclic, bicycl tricyclric het erocyclic group) which may be
substituted ' rexﬁxﬁmﬂﬁeﬁ hetRPoamylbe aneubst inuledeor hamerbcw@lac

subst i t uent g, oy & % C@% #H& papg. QVhQK:EgSr §0bm SQQ%%ctt‘é%”tf%o'm” zt%o%‘}l e

group are not par exanp Fes of which inclu
substi t uent&tgs, g@FJéﬁ:@édaF%rmlﬁeSfléﬁu@mﬁﬁgm gaésppmaémssnsf t®00up A",

Among themsa spbstdd USPt $n 04 GEQHRaAS " Bbe7TRERLRTEHETIGYs BeARR 2900 P IN
t he objective conpound [I] of the present invention, "an anlno group which

may belSubstFiMRERF ©Ff epReskniv@lBYeR2 may be unsubstituted or may be an

am no  gr ough hﬁvcwgulyprgzoﬁybsm:tysaaﬁdmhﬁglageohae 888 nQb 13 1digfARENt
(a nono- or di-substituted am no group) stituents in the am no group
are not part® cthF9Iv}iFFeER: andieRaRPPe¥loPTRMPech2i REPEAE 1aFStiYluent s

sel ected frepmdde Ef%él@ﬂﬂ)ﬂ@lélﬁ@bﬁl' §ueaps efb@ﬁeunaBolylA@Ewpt hem
"substituents of nore prefer p which may

mne gro
e subst | ¢ RO ELRr b SEBYP Ron | BeRFaFBraRY] 2xCUBet Pt BEDASEITAG gr oup
(a non@e CWgrahpsubstmiam@ﬁyaﬁaﬁD group) , aanﬂlaabeoﬁpema&ucgkbwp am am no

na- Sei ect A TRt gPh A RS &1 50 AR e T Bue OZBT SuBouB (rmet hyl
group, ethyduigralp, grsopr opyl i gogupnobulybrgnpupa etitnpxadihguermroup,
cycl oal kyl a quinazolinyl group, a phthalazinyl group, a cinnolinyl
group, a chromanyl group, an isochromanyl group, a
naphthyridinyl group and partially or completely saturated
cyclic groups thereof, etc.

Tricyclic heterocyeclic groups include a heterccyclic
group containing 1 to 4 hetero atoms selected from nitrogen
atom, oxygen atom and sulfur atom and comprising three
saturated or unsaturated 5- to 7-membered rings being fused,
examples of which include:

a benzoxeolanopyrimidyl group, a p-carbolinyl group, a
carbazolyl group, a phenothiazinyl group, a phenoxazinyl
group and partially or completely saturated cyclic groups
thereof, etc.

Among these cyclic groups (monocyclic, bicyclic or




group, a |lower al koxy-substituted | ower alkyl group, a pyrimdinyl group,
a thiazolyl group and a thiadiazolyl group" is preferred. Anong them ARD2005
"(i) an amno group di-substituted by substituents which are the sanme or
different and selected froma |ower alkyl group (nethyl group, ethyl
group, isopropyl group, butyl group, eté.), a |lower cycloal kyl group and a
| oner al koxy- substituted | ower al kyl group; or 25 (ii) an am no group
nono- substituted by a substituent selected froma pyrimdinyl'group, a

t hi azol yl gtbh@yahHCahY@hbaéthOIgrogp@upr penaoyelpref bicedl ianehr" an am no
group di - P§Ié§€if9 RY Ey?g&hiy@n&g M?k?h are the sane or different and
selected froma [ ower alkyl group 8 met hyl group, ethyl group, isopropyl
group, buty! (fy oypnoreey§lia hydeecaybonatkgip ghavupnand &ol Gwemrbon
alkoxy-subsgiémguted | ower al kyl group” is particularly preferred.
----Substituents of Goup A-------------- As substituents of Goup A the
fol | owi Bg slbktia BEcyabheshydeoapnbionedoups hbbviea &t om (T caEboBr,

etc.); cyang.gkoup; nitro group, 5 APR 2005 - 10 oxo group, hydroxy group,
car boxy group; oxi dyl group; amino group; carbanmoyl group; am nosulfonyl
group; a | oWekl) ad kyPngevubicaheborecat kokyggreppsonthdnengallkamroyl group;
a | ower al KoxXyCAS bOPYhs 05 QYR- c&a | PYEh R KPXYasuUPsh) tugﬁggén' Q¥R %Haanoy'
group; a |l ower al koxycarbonyl -substituted ower al koxy™ group; a | ower
aIkoxycarboﬁW#f%ﬁb%%?mut%ﬁ | ower al koxycarbonyl group; a lower alkylthio

group; 13 | o) %Wié}@f?@%egé%'@{cﬂ,@c ag b omtéiﬁyhanhn@osgbite@e%ed

| oner al koxy group; | oner al kyl am nocar boxy group; a | ower
group subst???ﬂ%xﬁ%%G@F%%pf§?ms%}%E?%ﬂnf?%m$ aPFY9eqr dtipm é&ﬁb&#ﬂf“rgroup,

hal ogen af@sh dvdr & 8L OURg tHEr DOXYo OF Ohidmb &r £@WBE ngkKB¥Y ngl QuUR 3 a
nono- or di, 15 substltited am no (substituents in the substituted

ami no gr oup*HdRES o LS %?mfi)h?fl%gl‘é?+f/hl}?ﬁ)c‘é‘éle and exanpl es of which

i ncl ude sut;ﬂteﬂ)uenjﬁo@ G ptipoKe 5Nt § OhES, by OVopen By IDFOoUP!, cyclo-
di - sub§% ed am no group r_a mno- or di- 20 ubsiltuted car banoyl group
(substi ‘é ¥h $THMRULSY FHOREPANi P oudP of P<YBELi FEPBA: 25r banvy!

group are noidegari |g;1ud>tansl ya | haph ety 1 agmoquanméesahpcﬁrw‘ﬂaﬁhthml ude
substi tuents cg fq f:nentloned Pel Ildlnststétuted or unsgb%tituted
|l ower cycl d&l'Ky1 group, 257 substTTute ubdt TRt ed POREFC-2CLE-

cycl oal kyl KI}grqugubsm|¢xmknhxﬂ mmwm@statmnEmuammbrgngcboahkpyrhomer al kyl
group, a suf h@rltg%cﬁ]@porayn belld it ath PIED O Olp: §1§Hg§ LEdLed 8
unsubsti t uted phHen a su ut unsubst eny - ,
subst i 24t ecpmrqﬂnshmwmt@npher@ambmrgmum gyreypazolyl group, a
triazeolyl group, a tetrazolyl group, a furyl group, an
oxazolyl group, an isoxazolyl group, an oxadiazolyl group,
a thienyl group, a thiazolyl group, an isothiazolyl group,
@ thiadiazolyl group, a piperidyl group, a piperazinyl
25 group, a morpholinyl group, a thiomorpholinyl group, a
pyridyl group, a pyrimidinyl group, a pyrazinyl group, a
pyridazinyl group, a pyranyl group, a tetrahydropyridyl
group, a dihydropyridazinyl group, a perhydroazepinyl group,
a2 perhydrothiazepinyl group, an indolinyl group, an iso-
30 indolinyl group, an indolyl group, an indazolyl group, an
isoindolyl group, a benzimidazolyl group, a benzothiazolyl
group, a benzoxazolyl group, a benzodioxolanyl group, a
benzothienyl group, a benzofuryl grcoup, a thienopyridyl
group, & thiazolopyridyl group, a pyrrolopyridyl group, a
35 dihydropyrrolopyridyl group, a guinolyl group, an iso-

gquinolyl group, a gquinoxalinyl group, a quinazolinyl group,




a substituted or unsubstituted phenyl-0-1ower al kyl group, a substituted

or unsubstituted phenyl sul fonyl group, a substituted or unsubstituted?ApRzmﬁ
phenyl - | ower al koxy group, 35 a substituted or unsubstituted phenyl-I ower

al koxycarbonyl group, 5 APR 2005 - 11 a substituted or unsubstituted
cycl oal kenyl group (a cyclo- butenyl grofip; etc.), a substituted or
unsubstituted bicyclic heterocyclic group, a substituted or unsubstituted
nonocyclic S. or 6-menbered 5 heterocyclic group, a substituted or

unsubsti t utedeimbmdkyzingl 5gronpb- aeuhened1nhetgmoupclECCQ&@mpn@i gxoup,

substitute rs ocycli e terocycli.c

gr oup- CO-, ng %g£€%p$$%%? grggahsébs?PPngﬁlﬁﬁﬁggygFPEPS § P Iiddddred
heterocycl|Qrgpqmmﬂéxblmmeatatkybdgcpup;cagdoapsubhbmbuﬁede@t.unsubst|tuted
nonocyclic 5- heterocyelic group-lower . al kyl. group
(substltuent5||1§ﬁ1 éﬁﬁg tu 2u°| m%$e5§%?o§fE?P9§?oﬂB°§§§egortion
substi t 6t ed" phreryl growup. poytlohexsmbgrounted plowel idyalaakkenyl, @roup
portion, bj c gr tion or tituted
nDnocycI|cf%§%f%%g§§#m$%%r d %e? 8ébgr%u§H§8 ?ﬁoﬁrSPB n("S‘ttﬁ1
partlcularlaolYIrﬁxqmb amdpeuanpﬂes @fomhlch phpkuwdeid@laghrahpgera atom (O,
F, Br, etc |t O o] nd substltu nts in the
substltuenfi of d?p tlénegigMPrapgfﬁng& E?o%pé noﬁgcyclﬁc IOV

6- nenberedquﬂxﬁkmw@ nyl grouwp. p@rpynﬂzpnzludesua menprydkdae ibylogroup,
6-menbgped 25 gt Biacyeld £n g1 0P, GoNt nwaoilgglgﬁgstl 0,3t QU ; 3glg¢t ed

fromnitrogen atom oxygen atom and’ sulfur ato peC|f|c exanples
include a pitHey iTRAURy cupberzpipberyl ngroypoup, thinpepliolidnyl ggruep, 2 a

pyridyl gr QURsr s ddF+ AP NYEoh Oup, - denPuragl }%195999@@ g28uBY 'daZ' nyl

group, a pyrrolidinyl group, an im dazoli group, a pyraz |nyI
group, a pYRHARAYGrHRRNP and mﬂoqw@@wlg%%p aapgrlazercyﬂlgyéusroap

thiazolyl giripar@idiipdiazebyplSEoVP, sarbhheny! cQE:Q's!Q ebGpsAltRred
het erocyclic FIC ﬁeterocycllc

blcycllg go%kﬁ) Eortlonlncludes 5 a bicyc

group &dnt d&ifing 210 BhEte dpr%i%ﬁﬁege?ﬁ%T%HeFrbﬁFﬁP?Pogen atom oxygen
at om and suid wyﬁoanaﬁQOB grti12p aaomla@ﬁlmpnpgtsuﬁg hwgiperfkifyEnbered
rings being fused, an s _of which include, an.isoindolinyl group, an
i ndol i nyl gﬁo e @ & 3r--¥€£%%%|?{ﬁﬁﬁs %r%%bO%PeraFngﬁlSFPVPpréferred
substi- 5 tpyenitdylofgfequp A)pyrimidiny: -grods, maneipaeienabl grsupst bhuents

o Goup A ddiadida o subol T LIERt P U 2; P01 5 208Y, 2 Balogeg. atom (9

etc.); cyano group;

20 pyrrolopyridyl group and partially or completely saturated

cyclic groups thereof, etc.®

Among them, particularly preferred examples include:
"l-pyrrolidinyl group, l-piperidyl group, l-piperazinyl
group, 4-morpholinyl group, 4-thiomorpholinyl group, 2-

25 pyridyl group, 2-pyrimidinyl group, 2-isoindolinyl group,
l-indolinyl group, 2,3-dihydro-1H-pyrrolo(3,4-blpyridin-2-
¥yl group, etc.".

"A cyclic group (a monocyclic, bicyclic or tricyclic
hydrocarbon group or a monocyclic, bicyclic or tricyclic

30 heterocyclic group) which may be substituted " represented
by R® may be unsubstituted or have 1 to 3 substituents
which are the same or different,.

Substituents in the cyclic group are not particularly
limited, and examples of which include substituents

35 selected from the following "substituents of Group A".

Among them, "substituents of Group A'" are more preferred.




group; carbanoyl group; a lower al kyl group; a |ower alkoxy 10 group; a

| oner al kanoyl group; a | ower al koxycarbonyl group; a | ower 5 APR 2005
al koxy-substituted | ower al kyl group, a nono- or di-substituted am no group
(a l ower cycl oal kyl - carbonyl -substituted am no group, etc.), a nono- or

di - substituted carbanmoyl group (a phenyl 9substi- 15 tuted carbanoyl group,
etc.), a lower cycloal kyl-CO, a substituted or unsubstituted phenyl group
(phenyl group, a hal ophenyl group, etc.), a substituted or unsubstituted
phenyl - | ower aIkyingﬁh&ﬂb&f@cQﬂv@heﬂmﬁoﬁ@@etIﬁl5y|tﬂéopﬁesant

hal ophenyl - Jomer alky i { etc.%, avsubstltuted or unsubstituted
monocycl i ¢ BV 8 hent ?e PRt EFIRR YRECY BAY P8 BHPERYEUGESIp, etc.), a
substlgut edreqrrmmbsd_ ut :wtm?d mmara/aihdslmt&thru@emd letﬁ@jil b85ar|i|e:§ﬁ£@6§’0| i cd
group- a i nyl oxy_group,. a hal o- pyrimdinyl oxy group, etc.), an

a substltut Wh% ﬂ%% f %?e% %ﬁ%%%&%??% g %FC% ﬁé %édsaﬁétQFocyclic
group- Ce (danm/én“dy& C bd hodwyd - g6 OUP] - mwtewtedcambﬁaybreﬁﬁmp etc.). 30
(I'n the above desgr.i tJon each nocyclic 5- or nbered heterocyclic
group portion inc 5 SRR nq% 5¥“%H°GSr%%ﬂb%F%dnﬂEtBFBE§EPF€réVoup
conta|n|ng1hthéhrmﬁmﬂcnfﬁmmmess&fe@medhfiﬂﬁlmﬁér@gsstatﬁahtexygen atom

oyrimiain 38 SR e b ARt chfl oot - abee 6 SpR¥ 0B Lor 98 B

------ substAntarent shesf, Gmtps&teuents ef -Group-Bt ¢ ASesmbstel buelﬁ'EaS‘r@ﬁ Group
B, the ollomﬁng bstltue are .ne |one
o uetSATkBRGeAr bERT SEaBEER ut ed

al koxy- substl tut e o%lrnoal cfup gdhroup
| ower al kylby g¥’ouds; pa‘df;ﬂdra(m.w |l20\sewb s iky t egt aupina grankmxa | owwes - abky |

group; a sypstit qﬁygf [ a.substituted
or unsubst%?hf%d“%%ﬂ%?g%ﬁc oa.i #}%@%ﬁ ¥$§ ﬁgg%ogéééhﬁg QTE s?ltuted or
unsubstltLﬂ%ﬁiqﬂugﬂnugﬂﬁuhﬁt%ﬁ%t&%tbruxe@r02 ﬂ%@ﬂb;tueutedwphehybrbomer

al kyl groupne shstd Lﬁ@fif@fey@sa&bétééf@@@e@' gstn'ngthgw% EBHS%QUD, a
substituted or unsubstituted nonocyclic 5- eterocyclic
group, 1a sums idfutded Vferistioet | TIRWRI Hﬁ%@%&blgéogp oftBY hefrberpd
heterOCyC“f%dyﬁaﬂyl(&¥Hu§ﬂlﬁﬂtéﬁ(&ﬁbuﬁﬂukébspbsé'iH&@P 9?c¥8§¥h§&'tUted

bi cyclic heterocyclic group- |ower alKkyl roug (substituents in the
subst i t ut e@WRer TYEH IBAYFOUTFP Dot Rl SAB3Fi 2LKEY BRERPE 8roup

porti on, Slﬂ}&tllnhuiﬁ@l b;fcmi | Ca iyt O£8T POy SE @Y PaR@ &1 ORI a8WRSLH LUt ed
nnnocycllc 5- gred heterocycllc group portion or substituted

bi cyclic hegtré’r”tﬂ‘,'y(f‘lﬁ (P@EF ARG EB5GY particul arly

20 "{i) an amino group d1 substituted by substituents which

are the same or different and selected from a lower alkyl
group (methyl group, ethyl group, isopropyl group, butyl
group, etc.), a lower cycloalkyl group and a lower alkoxy-
substituted lower alkyl group; or

25 {(ii) an amineo group mono-substituted by a substituent
selected from a pyrimidinyl group, a thiazolyl group and a
thiadiazolyl group" 1s more preferred, and
"an amino group di-substituted by substituents which are
the same or different and selected from a lower alkyl group

30 {methyl group, ethyl group, isop;opyl group, butyl group,
etc.}), a lower cycloalkyl group and a lower alkoxy-substi-
tuted lower alkyl group" is particularly preferred.

---Substituents of Group A:-------+-+«-2-.
As substituents of Group A, the following substi-
35 tuents are mentioned:

a halogen atom (Cl, F, Br, etc.); cyano group; nitro group,



25 limted, and exanples of which include substituents in the substituents
of Group C nentioned bel ow. A bicyclic hydrocarbon group portion inclgq$gzm5
bi cyclic hydrocarbon group having 9 to 11 carbon atonms, and exanples o

whi ch include an indanyl group, etc. 30 Al so, a nonocyclic 5- or 6-nenbered
heterocyclic group portion includes a nidhocyclic 5- or 6-nmenbered

het erocyclic group containing 1 or 2 hetero atons selected fromnitrogen
atom oxygen atom and sul fur atom and exanples of which include 35 a

pi peridyl groupreupi peydwoxylgogoopp, carbokphokboyl gkedpl gzopyr:;i dyl
group, a pyJs.i.mdin ro a azinyl grou a, 2 APR 2005 - 14

pyri dazi nylarnéglrrﬂoog ,y‘g“‘gyr‘?%i‘?%‘?%{ %?%%B,’ 35‘\1‘99?35?8??{3 AYPYPGr Gupover
pyrazol i di milkylr cimpgue; pyriolgt @t loopy @lﬂoﬁm da aaobﬁl agklauaylag&m@zol yl
group, a thj a. thiadiazolyl_grou a ien roup, etc. 5
Al so, a bi ?yg%?%é%e?gfe]?%? %ﬁ"i’%°‘b¥§®r%%?ti6n PHEE uﬁéféc’xﬁ‘%}‘égélﬁt@ted

het er ocycl ilowpnupllcomyl gnoud; t® Bowet eabkoayoaBbsalEcktadskti@meridt r ogen
atom oxyg Al su cat and ¢ risi t 5- . or .6-nenber ed
rings bei nglrﬁ‘“ﬁésrggg an“'gl i%(%rﬁﬂ e%of(;]w‘\a/\ﬁi%ﬁ@’ﬁ%fﬁggmé%éﬁ%ﬁité%&t& | group,
10 etc.). -lower Subsixyamrieonwf Group; B (nore preferred substituents of

Goup B)- - ycogs s lik';?l't'h msﬁgéf preferred substituents of Goup B, the

fol |l ow ng saut%sqtv'l'etruean S are oned: 15 a | ower al kyl group (nethyl group,

et hyl group licyopr oppylatldipybusdugroup, etc.), a |l ower cycl oal kyl

group, 18 lover. ‘k@xy-ﬁHgﬁg 1fute y u yrim di nyl group,
a thi a%ol yla \éﬁoulf)c% a tahl adi ar}ilo yIgﬁé%%\%gu%gpg?‘?%gu%é}rcs})&p?g?gﬁ ed

subst i t uent3s 9f- 1QwRp B ky xonitecd oddomi agosmbst i tuents are exenplified: In
Case that B2l AnSHDSdl eduAll 10, 068y GrbQYTE) a%gy!ecgaawrgmet hyl
group, ethyl group, isopropyl group, butyl group, etc.), a lower

cycl oal kyl 3% HfFRr FOWRETH k0B8R ERbsE | Ral egen onkpmal RyRrgrsupgroand 25

in case thalarBdidys JrdUHI0-SURSId WRkh-f HPogh 0P 2 nPY6LNLi gYL group, a
t hi azollg/l %r oup .and a thiadiazolyl group. ------ Substituents of G oup

C----t2._ 8 ubstituted AN FRWEP of Group C, the fol | owing substi- 30
tuents are (FRIBSANAREN S |AVThal JOH s O O4Ped ahydls Yo hPWEErak kil ageoup; a
| ower al kanqyl group;. a | ower cyc| oal kyl carbonyl group; a |ower _ al koxy
group; a | &R&r P4 %ﬁgﬁnﬁd’nwm@r%ﬁﬂy; ¢ SERTRI &S 12 YRy EngLEER; a
di -1 ower alskypls-tSiitassn tsuteefd GaIUTAND e B35l §i&difhe Powl] ¥ | ower
al kyl am no-_substituted .| ower al kanoyl roup; and 5 APR 2005 - 15 a
substituted o Wnsd rsﬁjt'lﬁm‘%’(ftplhte%é/g"‘%%b‘? doip of a monc- or &
20 substituted carbamoyl group
(substituents in the substituted amino group or substituted
carbamoyl group are not particularly limited, and examples
of which include substituents of Group C mentioned below.};
a substituted or unsubstituted lower cycloalkyl group,
25 a substituted or unsubstituted lower cycloalkyl-CO-,
a substituted or unsubstituted lower cycloalkyl-lower alkyl
group,
a substituted or unsubstituted phenyl group,
substituted or unsubstituted phenyl-0O-,
30 substituted or unsubstituted phenyl-CO-,

substituted or unsubstituted phenyl-lower alkyl group,

a
a
a
a substituted or unsubstituted phenyl-0O-lower alkyl group,
& substituted or unsubstituted phenylsulfonyl group,

a substituted or unsubstituted phenyl-lower alkoxy group,
a

35 substituted or unsubstituted phenyl-lower alkoxycarbonyl

group,



a substituted or unsubstituted phenyl-0O, a substituted or unsubstituted
phenyl -CO-, a substituted or unsubstituted phenyl-1ower al kanoyl groupapR 3005
a substituted or unsubstituted phenyl -l ower al kyl group, a substituted or
unsubstituted phenyl-1ower al koxy group, a substituted or unsubstituted
nonocyclic 5- or 6-nmenbered heterocyclild group, a substituted or
unsubstituted nonocyclic 5- or 6-nmenbered 10 heterocyclic group-O (a

pyri dyl oxy group, etc.), a substituted or unsubstituted nonocyclic 5- or

6- menber ed a rmil:e:rtoa;m:leid: oF aupe i ¢ { eupydi eyt Tasabreyl1 ggedpp €hbCcycloand a
substituteq1 ubstrtuted nonocyclrc 5- or 6-nenbered 15 heterocyclic

gr oup- subst Wﬁﬁ3¥ SAMP 9rDp (a pyridylamino group, etc.) (substituents

in the subst|stu1:tsaﬂmit@wlozgrmmu:it@oe@rbleubsu:théedroepewel ig&op,Or
6- menber ed hetg}ocycl e noteyaitrc larly limted, and

exanpl o5 of® AL 2t deh i et bERreh mite (o8 §-FenbexRg
group, altrhhqyﬁnqxclubaggﬁupua a |l ower al kyl group a Iomer al koxy group,

a |ower alkanqyl, .grqu xycar bon grou | so,
nonocycl i ¢ B-°% cé-%r?gtrﬁg%roe’ﬁ %ﬁ‘&?%@ {:%‘9 fé%“%?%ﬁ% Bogt i gﬁ ?n@ﬁﬁ‘ 8§e5
nonocyclicHitarod&dmmﬂxgmﬁhphmterocycl|c gr oup contarnrng 1 or 2 hetero
at ons selected fg(gnrg&rogen at.o Ifur and

{
unsubn%yqégggqngngg%gpepa |nyF §r88 beged

exanpl es of? ﬁ%lc inclUde piperi group,
norpholrrndhqpanqnycrﬂtegqgupcwo group, a pyrimdinyl group, a pyrazrnyl
group, ;8 Ryt Cﬂf&?édl & WP unswééPé'Q?Ey:Lo%&‘%Qné‘” 5L M aéo' Ldiay

group, “a pyrazoll group, a pyr F ol an‘Tnid-° F gro a
pyrazol yl QEUGGOQ¥QHuanﬁqMDgﬁQn#pwem 4hkﬁhlazoﬁyl gn@up, a thlenyl group,

etc.) 35 1Int t t R2
when X 15 NGEREEY RS B UMMM L e 80 AR ERER" s BHCRL hEfinedRal
subst i t ut edafeRF asy QT iR akovepratler ¥ eiroeranpl e. Also, in the

obj ective cQmRANG ddrt Ofid ha, PrESCIL i ¢ OWENT bREr a5 R3aYREN ?rhﬁp ,

there may be nentioned 5 (1) a nonocyclic, bicyclic or tricycrli
Ni t r ogeP- c ANTHIFthg SuRateriotird | Rhep bhipe VPR WP PRy 1 0B, sEBRSFiGusador (2) an

anm no QFOQQdMF<Hydﬁaéﬂ¥%ﬁ¥ﬂﬁ§tédﬁf%briﬁ@ﬁeS@@B@QlBMtéaebie?Hmh% as
preferred exanples. 10 Also, in the objective conpound || t he present

i nvent i on, BETETE G HnE HAURIP A 3% - ‘?’F aPiEP§ i %db%%%ﬂcyﬁﬁlﬁ eycP8hexy!

ring in the -sidmierse Hdderscype Siangliosdh Pdabfondatéansti s@FRLEG1E@IPOUNd
is nore preferre fro the viewpoint of obt ng hi gher DPPIV inhibitory
activity. %% % FERPRIRS obj TSR %%%%ﬁd [1] of the present

i nvent2on, aamamgmmdﬂaﬂrvr(rtg.trfe faut | ostang) pacyamd Stous; AUEES group,
oxo group and substituents in the substituents of Group C
mentioned below, etc.

Also, a monocyclic 5- or 6-membered heterocyclic
group portion includes a monocyclic 5- or 6-membered
heterocyclic group containing 1 or 2 hetero atoms selected
from nitrogen atom, oxygen atom and sulfur atom, and
specific examples include
a piperidyl group, a piperazinyl group, a morpholinyl group,
a pyridyl group, a pyrimidinyl group, a pyrazinyl group, a
pyridazinyl group, a pyrrolidinyl group, an imidazolidinyl
group, a pyrazolidinyl group, a pyrrolyl group, an imid-
azolyl group, a pyrazolyl group, a thiazolyl group, a
thiadiazolyl group., a thienyl group, etc.

Also, a bicyclic heterocyclic group portion includes
a bicyclic heterocyclic group containing 1 to 3 hetero

atoms selected from nitrogen atom, oxygen atom and sulfur




Rl -XIlu.Q NH 20 or a pharnmaceutically acceptable salt thereof is

preferred. |In particular, for a conpound in which the group X is -GCPAPR 2005

superiority of such trans isonmer is renmarkable. As one conmpound group of

t he conpounds of the present invention, anong the conpounds (1], those in

which Ra is 25 (1) a cyclic group which ¥ay have 1 to 3 substituents which

are the sane or different and selected fromthe substi- tuents of Goup A

where the cyclic group portionis (i) a nonocyclic, bicyclic or tricyclic

hydr ocar boma ttprougnd ororiprd s angohecytl i or bimygobecedr ringsybkiiaghduerdcyclic

group, 30 ( apn having .1 or.2 I nts _which_are the

sanme or dif é%eé%aéﬁp se§gc?%§9$r6§¥¥H§es%§s%??§§§§%1%??55§B&9206§ - 17

G oup B caniry kentl ogreciup ( Gebpound Group 1) Al so, as other conpound

groups, anong. o) S ¢ - tian u G oup 1

t he conpounds é*&%%&#@#ﬁﬁg ?géég(g) ;B%§g$?¥f%?ggppgﬁ?g gﬁgggﬁggtl

substit Gt edsuates o f Heroegychl c- group-portiton is selected fromthe foll ow ng

(1) to (iv): "(i o] i r p i 3,to car bon

atons, 10 (ii) a ﬁg?%a?c£%§%%%%£¥%o%&€%gﬁg%g%ggi%gaékggplﬁ‘cggﬁon at ons,

(iii) a norotylcivinhetwrocichéntgyraup ventddonedg 1 or 2 hetero atons

sel ected fr i e o] oX n, at d fug. 1 iv) a
é”ﬂé&&&%ﬁ’ik&ﬂ 1 OXYPEN, 8?3?% %rﬁg%, ﬁle}?gﬁégggr g g

bi cyclic heterocyclic group confai ning ero ‘a ected from
ni trogen atmumxygferbaneni agrosp! farlowevna kil compribsi aglewers5alkoxy

7 menmbeped Jidigs. baeiméysggkan Y1 (§hodp subsi bbbt o1 RBkp0a0baHRY 20 can be
ment i oned (Conpound G oup 2). S0, anohg the above-nenti one npound
G oup 2, tHEEoWonpourrieY mikeEh- Febstituyed tgeercajkvlpInhkleh may be

Substituted, Wag{ &) Mot Ne; - SYGEE Er QEQUPaRPEL | QPohS Pa 91 OWRrSeleebgdkinom 25
phenyl group, cycl ohexyl group, cyclopentyl™group, cyclo- butyl group,
cycl opr opy| SRS L sk hleaRy e G r upro ahroRPideRyF - roup, a napht hyl group

tetrahydr onapiddy! .o aPY$Es & diivba 06 QEPam&P1 | §18ag0kh dpAXhy UL UBsa -
pyrazol idin- yl_ group, an oxolanyl group, a thiolanyl group, a pyrrolin 30

yl grobp, éﬁFQH(ﬁﬁﬁP§W®¥1g$6%$?'a?b?rbsolinyI group, a pyrrolyl group, an
i mdazol yl grnaysr aayyreZokyl -gsoup, a triazolyl group, a tetrazolyl
group, a fg{yl r@ﬂP%:%ﬂ- oxg&ol%l ggogg _ag i soxazol yl ﬁgug an |
oxadi azol yI® GRGTE U4 i Rhy g1 otpt CA° thi REGPYT of oup, (HRSPEdt A7 S28r
group, 35 a tHuladbilesantly|ggswwp, eec pi peridyl group, a piperazinyl

a substituted or unsubstituted phenyl-lower alkyl group {a

20 phenyl -lower alkyl greoup, a halophenyl-lower alkyl group,
etc.),

a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group {a thienyl group, etc.),
a substituted or unsubstituted monocyclic S- or 6-membered

25 heterocyclic group-0- (a pyrimidinyloxy group, a halo-
pyrimidinyloxy group, etc.), and
a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-CO- (a pyridylcarbonyl group, a thienyl-
carbonyl group, etc.).

30 {In the above description, each monocyclic 5- or 6-membered
heterocyclic group portion includes a monocyclic 5- or 6-
membered heterocyclic group containing 1 or 2 hetero atoms
selected from nitrogen atom, oxXxygen atom and sulfur atom,
and examples of which include a pyridyl group, a pyrimidin-

35 vl group, a thienyl group, etc.)



group, a norpholinyl group, a thionorpholinyl group, a 5 APR 2005 - 18
pyridyl group, a pyrimdinyl group, a pyrazinyl group, a pyridazinyl5 APR 2005
group, a pyranyl group, a tetrahydropyridyl group, a dihydropyridazinyl
group, a perhydroazepi nyl group, a perhydrothiazepinyl group, an indolinyl
group, an iso 5 indolinyl group, an inddl¥yl group, an indazolyl group, an

i soi ndol yl group, a benzim dazolyl group, a benzothiazolyl group, a
benzoxazol yl group, a benzodi oxol anyl group, a benzothienyl group, a
benzof uryl -group,SuPathieropysidy| GroupuB; - a-t hirazolopyri-dyl- -group, a

pyrrol opyri dyl %@M&&%@M@@%{Qﬁ&pﬁr'QML 8594Bwiftgdui nol yl group,
an iso- quinolyl group, a quinoxallnyl group, a qU|nazoﬁ ﬁy group, a

pht hal azi nyubgtduprernt cigwolheytioredp, a chromanyl group, an isochromanyl
group, -a naphifugy dmagll L ang P@&éfamostssge guebd saliatadyclic
groups thereof; a substituted am no group can be mentione

( Conpouhd 9@@&3}1% lqﬂ%@ a} ko Coppobery & oups 81 tasefodevwprerdkydd conpound
group, he JCompaundsydy gl Cloder | 2161 2:6Y5}T & GR8KBINLERFRY,)
substitute mhere t he cyclic group portion is a group selecte from

t he group 9G6h§ist|ng of phenyl group, cycl ohexyl group, a pyrrolidin- yl
group, a t el IRl e QYR r A 4L ¢« JEQHDA M@keeyhlogmg@ g2 oyl azol
group, a piperidyl grou a piperazinyl group, a nor i nyl group,

t hi onor phold AP sdridge ‘o5 WyFRkigT L g 6ed, ltawsyr Fﬁpapﬁ%v@réeyeraap}gcrydzu nyl
group, 18 Rcu@azinyl group, a perhydroazepinyl group, an indolinyl group,
an i soi ndol i nyl roup a benzot hienyl group, a _thienopyridyl group, a

pyr r ol opyr ifdyPuBgr 99(ﬂ?ﬁ&ﬂ%ﬁb%9¥F%F%%y?hﬁ?Ylgﬁéﬁﬁp ‘a qui nolyl group, an

| S0qUI N0l yla 2L £ Gk rmmhwwi t JF 84 PpRAHy Pal bivak! ¥ 1R 1cgmRlugt el y
sat ur at ed cycll ou s t her eof ; ézg a substituted am no %rou can be
ment i oned (ﬁﬁif de43nS¥@§Bl eEohpoURY & BYPTRC238 R0 8& OFPef er r ed

conpound 35 s@fh@ﬁltdd’h&l COPOREESs t Dt Wbég hm&Robgc{iy a-cyel kCmemdereahi ch
may be gub tituted Wg_reln the 5 APR 2005 - 19 <cyclic group portionis a
group 32l e %&fﬁﬁ%ﬁﬁ Dy#TrOt®di nyl group, a piperidyl group, a piperazinyl
group, a ner phdsiciydu tgrdwy, wndlbhoubt pbed i nyhogyolpe 8- pyr bdylembleawd a

pyrlnldlnyl rQu n |ndoI|ny 5 |50|ndoI|nyI group, a
pyrrolopyrlﬁgl 0% ﬁbf%a%F%y% - pyr$%¥%py?|%yP groﬁp and partially or

conpletelyasaumsnuﬂttegmﬂrcn@ﬁmMQSLtMEeéob;cmcléé)hatsubsvcﬂutedr@mmﬁo
group can he nEn qgﬁpound Group 5). 10 Al so, anong the conpounds
[I], as another pre erred conpound group, the conpounds in which R2
is (1)2@1 cy(@lwb@tg,rtmqmmuah ey helvetityoed bobsri cMeaprglkyl group

portion, substituted phenyl group portion, substituted
bicyclic hydrocarbon group portion, substituted monocyclic
5- or 6-membered heterocyclic group portion or substituted
bicyclic heterocyclic group portion are not particularly

25 limited, and examples of which include substituents in the
substituents of Group C mentioned below.

A bicyclic hydrocarbon group portion includes a
bicyclic hydrocarbon group having 9 to 11 carbon atoms, and
examples of which include an indanyl group, etc.

30 Also, a monocyclic 5- or 6-membered heterocyclic
group portion includes a monocyclic 5- or 6-membered
heterocyclic group containing 1 or 2 hetero atoms selected
from nitrogen atom, oxygen atom and sulfur atom, and
examples of which include

35 a piperidyl group, a piperazinyl group, a morpholinyl group,
a pyridyl group, a pyrimidinyl group, a pyrazinyl group, a




which are the sanme or different, selected fromthe substituents of G oup
A, where the cyclic group portion is 15 selected fromthe group consi 4PR A8f)
of a pyrrolidinyl group, a piperidyl group, a piperazinyl group, a

nmor phol i nyl group, a thionorpholinyl group, a pyridyl group, a pyrimdinyl
group, an indolinyl group, an isoindolilwl- group, a pyrrolopyridyl group,

a di hydro 20 pyrrol opyridyl group and partially or conpletely saturated
cyclic groups thereof; or (2) an ami no group substituted by 1 or 2

substi t uentpsyriddd :CdﬂyBr@rbhp sanpyefomaiﬁyengroegl eghedmiggavihaigylsti -
tuents of GroLp B' _can d é{ ound Group 6) 25 Al sg, ~anong the
conpounds (979%®r aan%‘ﬁﬁaé‘a b?y h%ro Bove- FREREPOK dg€8H1BouﬁH &rddps 1, 2,

3, 4, 5 anclazﬁc;l;al EOOPPUNEG Py papol Pl Wt ebp, WaeshXaks1yN E8pup9ra-0-, R2 is
a cyclic Whl cgyga be substjtuted can be nentioned. (Corrpound G oup
7) 30 A so ]gaﬁch ﬁ%&)‘E)Ellﬁds [F%‘leﬁff afbRYPealh®of the above-nentioned

Conpound Groups ]Als?o 3a mcﬁcand ﬁet@xo@f@llﬂc0{;r60§p§6ﬂd£ohn1wﬂlﬁbesmen X
is -CO, R2is. clic ortrlcg |cnt£ogen cont ai ni ng

a
het er oeyel & Thei b BRERESSre T Lanefiin: Satho LhsSYoh' EarnohaleRpcon o
may be subsztuctmﬁ esieldite@étﬁsﬁmlﬁdnbyrb@enf@tﬁﬁlaoxﬁgéRRa2965and29ulﬁaB be

ment i oned. mpo oup 8 anDn the co unds

above- nment i otnoe“(‘j rt%n%om Pﬁ%%%wi 32 me%bengg ergé LﬁénﬁoE}ésed
preferred dixctommmﬁegr@ﬂpshlahcbmm@d groepzbadivkbthnXli gre®®, or -O0-
and A% h @ conpound group in which Xis -CO or -0-, Ais -CH2- and
Rl is ydrogen atom a conpound group in which Xis -CO, A is -CH2- and R
is 10 hydrogen cdumstareenpounfl Group Bh whoch p(reﬁerfjé)a sibEsit@kRes R1
i's hydroget at.om R2 is_a_cyclic_group which may be substi- tuted; a

conpound group 1 n ich Xis -CO, Ais -CH2-, RL is 15 hydrogen atom and
R2 is a substitutdd rmﬁmcplgfrmupreda @Mbum@tau@fiﬁrmch. Xthg -CO or -0-

and A is -$g511 & HPLUWLE e CONPRUNDS, L g\g is -CO or -0-, Ais -S and
Rl is h drogoen atlon%P a corfrpoun I‘O]l:,lpn[lnn %%X is -CO, Ais -S and R1

is 20lhydrodaredt gkl c@ﬁmnmgmnb gnowm chtXylssrom, AspBropyl RL s
hydro- gen gtfip a%tfizl'ir&lﬁycéf:@ QrprlwéEhc%YoQﬁkﬂbéI—b&Ht ed, a

corrpound group in s - R hydro- "gen atom and R 2
i s a substi¥anesd kY yF Rt iened nh?/w%é ah‘sy%reﬁf%ﬂeda RYsbmighngach of

the above- npupned ©oIpPasneh oF S&PS, aaghga@pggopygfgfggg conmpound group, a
compound group having G oS P& LA LI AuSIIEINE & croup B,
20 the following substituents are exemplified:
In case that R? is a di-substituted amino group,
a2 lower alkyl group (methyl group, ethyl group, isopropyl
group, butyl group, etc.}, a lower cycloalkyl group and a
lower alkoxy-substituted lower alkyl group; and
25 in case that R? is a mono-substituted amino group, a
pyrimidinyl group, a thiazolyl group and a thiadiazolyl
group.
R Substituents of Group C:------+--cmno-na-
As substituents of Group C, the following substi-
30 tuents are mentioned:
a lower alkyl group; a hydroxy-lower alkyl group; a lower
alkanoyl group; a lower cycloalkylcarbonyl group; a lower
alkoxy group; a lower alkoxycarbonyl group; a lower alkyl-
sulfonyl group; a di-lower alkyl-substituted carbamoyl
35 group; a di-lower alkylamino-substituted lower alkanoyl

group; and



"\\ -Xlu Q NH 30 can be nentioned. Al so, anong the conpounds [I], the

foll owi ng com pounds can be nentioned as exanpl es of preferred conpdudfR 2005

5 APR 2005 - 21 (S)-2-cyano-Il-[trans-4-(5-nitro-2-pyridylam no)-

cycl ohexyl am no] acetyl pyrrolidine;

(S)-2-cyano-1|-[trans-4-(5-cyano- 2-pyridy}ldxy) -

cycl ohexyl am no] acetyl pyrrolidine;, 5

(S)-2-cyano-1|-[trans-4-(di met hyl am nocar bonyl)

cycl ohexyl aan sioh scetytegrool udenbstituted phenyl group,

(S)-2-cyano; |l ¢ - 4- rpholinocarbon I% cl o- hexyl am no]

acetylpyrro?i%+%%?9§%59é?§§aH3§ngg% Hg?é- §¥8Vgn8-2-pyrinidinyloxy)- 10

cycl ohexyl am s scetytegrool udsnbstituted phenyl-CO-,

(S)-2-cyano: | - -4-£5-pyrimdinyl an nocar bonyl

Cyclohexyléai%% %€£€§F%ér?glPH?H%?QXtuteB pgenyg l%wer alkanoyl group,

(S)-2-cpancz | sylsahsuded Neet hybublspithorgebhghgli-nower alkyl group,

car bonyl ) cygl 1 o] ace rrolidine, . 15

(S)-2-cyand¥lg %%%§@5€§n§§tﬁ§%B§E?%gBr8§yP2ﬁPH%-1°“er alkoxy group,

car bon c 21 Qcet sctdokudedemonocyclic 5- or 6-membered
bonyl ) cyx| shexy twt ed] yEppscokids

(S)-2-cyam%%5%g5 r§1§6(§§g§ hyl - N- but yl am no

car bonyl ) cycl o ei@*anlno acetyl pyrrolidine;

(S)-2-cyanc Isyhgahsuded (SF- 2rnaebhoxyneeRypupegkilic26 - or 6-membered

di n-1-yhcar L Sye] phe 1 90] ace |, di.ng;

(S)-Z-%bano- - tr%%sigg(%¥%ggbgnn$%pF%g?¥g?§% a%ggﬁp' ecc. ).

yl ) cycl ohexdy| st o} tickey| pyrrosrbFhétuted monocyclic 5- or 6-membered

(S)'2'Cyam%éﬁéféé§§If%(éi@ﬁﬁréoz'@Xrb9¥h§9399}838&9'group, etc.},

hexyl am no) acetyl pyrrolidi ne; 25

(S)-2-cyandUF1(prans-4-(4-acety!p!perazin-l-ylcarbon-

yl ) cycl ohexylam ool aceiy! oY iRbigiPetuted monocyclic 5- or 6-membered

(S)-2-cyano-|-[trans-4-(2-isoindolinylcarbonyl)cyclo hexylam no] ]

acet vyl e,§r r QS IREYC ki) - PreyRnBu P S FLEWRSI42PARP3TEPRP B RYBEAYILRBILHEr a- 30

zi n- 1-yl cardyanyd ) cyed ohexyl am no] acetyl pyrrol i di ne;

(S)-2-cyano: | -{trans-4-[4:-(3-thenoyl ) pi perazin-1-yl- .

carbonyl)cy%?ﬂ%@&@ﬁ%ﬁ?%%}hée???p§?¥6%EHFH§? phenyl group portion or

(S) - 2-cyanmdedtiransed-fdnddyehi ©r 9phenyk ) pefppeaginheterocyclic group

1-yl car bonyl ] cycl ohexyl anmi no} acet rolidine, 35._ )

(S)-2-cyamﬁ4{%%?%H%£%~?%?sg ,%&%%%5?%&|%b?bﬁ%ﬁrn89d examples of which

car bongb) cyicladhsky| am no] acetyl pyrrolidine; 5 APR 2005 - 22

(S)'Z'Cyan%4H¥#J 'é%é _Eﬁirc¥2_ﬁ§o!ggg[5Pyéﬁano group, nitro group,
car bonyl ) cycl ohe am noj acetyl pyrrolidrne,
(S) - 2- cyaneHo (qreums- 42 (ewer i 2l kptagbowyl ) gytbeerheXybaw gopup, a
acetyl pyrralddine £%459¥?%PHQQP'éﬁét£aféaéi(éiEQQQQQP¥BB&EG%&%MQQC%E%Q”'
yl') cycl ohexyl am noJ acet’yl pyrroli di ne; _
(S)-2-cyano- | - [t ParfR.4- mPyeewtl BF nyt car boriyegibered heterocyclic
25 group portion includes a monocyclic 5- or 6-membered
heterocyclic group containing 1 or 2 hetero atoms selected
from nitrogen atom, oxygen atom and sulfur atom, and
examples of which include
a piperidyl group, a piperazinyl group, a morpheolinyl group,
30 a pyridyl group, a pyrimidinyl group, a pyrazinyl group, a
pyridazinyl group, a pyrrolidinyl group, an imidazolidinyl
group, a pvrazolidinyl group, a pyrrolyl group, an imid-
azolyl group, a pyrazolyl group, a thiazolyl group, a
thiadiazolyl group, a thienyl group, etc.)
35 In the objective compound {I] of the present

invention, as R? when X is -N{(RY)- or -0-, a cyclic group




cycl ohexyl am no] acetyl pyrrolidine;

(S)-2-cyano-|-[trans-4-(4-cycl opropyl carbonyl - 10 5 APR 2605
pi perazi n-1- ylcarbonyl)cyclohexylanlno]acetylpyrrolldlne
(S)-2-cyano-I|-(trans-4-(4-propionyl pi perazin-1-yl -

car bonyl ) cycl ohexyl am no] acet yl pyrr ol i-dilibe;-
(S)-2-cyano-I-[trans-4-(1-indolinyl carbonyl)cycl o hexyl am no]

acetyl pyrrolidine; 15 (S)-2-cyano-I|-(trans-4-(2,3-di hydro-IH pyrrol o[ 3, 4-
b] pyri di n- ¢yl ctardeonyh g carch obexyt adi may acet yépyi onéd dagea preferred
(S)-2-cyano-1-[trans-4-[4-(2-pyrimdinyl oxy)

piperidinoc%ﬁ jcycl ohexyl am no] acetyl pyrrolidine;

(S)-2-cyano- I-{ter§o4-im-(Hhtwmﬁme&:wgr&aﬂm&wwdokyb -020the present
plperldlnocarbo cyclo }acet pyrrolldlne

(S) 2. cyanorf Tq :Ia W%X d é’hrﬁ 4¥ be mentioned

pi perazen- 1eyﬂczummn@&96y£¢phﬁﬁq&aﬂiao@acefy&pgltolmﬂtnegen-contalning

(S)-2-cyan rans-4-(4-c | car bonyl am no .
ber T o nodi BARTTTLET CHERYR anf hob otat v F By P Eor L GFhesd 95 (2) an amino
(S)-2-Cyamgﬂc4ﬁrﬂﬂﬁfhlﬁéy(ﬁéph@hgttaﬂba@Dyfépresented by the formula:
pi per azi n- 1-yl car bonyl ] cycl ohexyl am no}acetyl pyrrolidine;

(S)-2-cyano-| -[trans~4- (4-ethoxycarbonyl pi perazin-|I -
ylcarbonyl)cyclohexylam+ﬂo]acetylpyrroI|d|ne

(S)-2-cyano- | -{trans“4- (4-(2-thienyl)piperidino 30

car bonyl ] cycl ohexyl am no} acetyl pyrrolidine;

(S)-2-cyanmd Qteﬁﬂmrﬂﬂ(dxamleaoperhydro 1,4-thia-

zi n- 4-yl,car bonyl )cygl ohgxylam p n

(R -4- %bano 3[}ré}%?4-%§ %@%§%Yé %%#?%% cyg p-°F the present
hexylamIuﬂkﬂxﬁgﬂl¢ﬂeuﬁm¢%ﬂnéhe35W° klnds of cis- trans isomers based
(R) - 4-cyangs3- a[téﬁ%oh ngcmw &pyﬁedytpmwgl er) hgxyhagtpghara
acetyl thi azol i di ne;

(R) -4- Cyancplsilfetrraﬁnstﬂﬂlﬁjl mrn?ra‘m ﬁ%@?%‘?\y}ﬁc‘yﬂ% PRek§FRffinéFom the

acetyl thi azpj debdent (&2 éb@é{ﬁmn% Lhisres-deb2vi seh ot byl gaebonyl) cycl o-
hexyl am no] acetyl t hi azoli di ne;

(R) - 4- 89anctiRY tFans2 MR FoF B PP HBE AL BBNGPIRY RS, (1] of the present

hexyl am no] acedyt 14 279! ¢ sthp®un@NBlaving the following partial struc-
(R)-4-cyano-3-[trans-4-(pyrrolidinyl carbonyl)cyclo hexyl am nol

acet yl t hi azZdti9i ne. The obj ective conpound [I] or a pharnmaceutically 10
acceptabl e salt thereof of thq%present i nvention has superior inhibitory

action on the enzyne ac {yof DPPIV. They have superior inhibitory
action especi al | y—oXiw @:" 4_1n addition, they also exhibit high
selectivity wth respe O DPP (nanely, type IV dipeptidyl peptidase) 15

in various serine proteases (e.g., plasmn, thronmbin, prolylendopeptidase,
trypsin and di peptidyl peptidase I1) Al so, the objective conpound [1] or a
phar maeéut ioxa |phacveptabl eakhytathepeaplofsahe presenf Lavenpeifemred.

i nproves insulin ge o) po. ug@sghigﬁdtﬂ 20uBy xmeans of
its DPPIV inhibitor f}gfe\l{cﬂfji%%ﬁ?"srhufs]éf %e }j%e%ﬁ ve conpound E z o‘FIBaX
pharnaceutl-CQzMI%ME&X%QW%&We0§a$¥cth¥@@$ bfompe HF eSeRRTKARERtion s

As one compound group of the compounds of the present
invention, among the compounds [I], those in which R? is
{1) a cyclic group which may have 1 to 3 substituents which
are the same or different and selected from the substi-
tuents of Group A, where the cyclic group portion is (i) a
monocyclic, bicyclic or tricyclic hydreocarbon group, or
{({ii} a monocyclic, bicyclic or tricyclic heterocyclic group,
or
{2) an amino group having 1 or 2 substituents which are the

gsame or different and selected from the substituents of




useful as prophylactic or therapeutic agents for diseases relating to
DPPI V (di seases mediated by DPPIV), that is, 25 diseases which is exdeAPR#05
to be alleviated by inhibiting DPPIV enzynme activity. Exanples of such

di seases include diabetes (e.g., type 1 diabetes and type 2 di abetes),
hypergl ycem a (such as postprandi al hypetgl ycem a), hyperinsulineni a,

di abetes 30 conplications (such as renal disorder and neurol ogi cal

di sorder), obesity, overeating, |ipid netabolismdisorder (such as

hyperli pemGdur|Ridiay hypeentighgder i(dembauaddGroubeﬁ.s) aut oi rmune

di seases (such a hriti i r| te I S,
acquired i m"runodzp?l?g-é'%ééci%%}gé;gsé gﬁﬁeg(gf%{é‘}g re ec?ll or%%%\p s

t r anspl ant etk lorgantshe amblo Y ¢ sserbiofeAPROANOENA Q#ouiihé oltjhec tdore caordmound
[I] or a p@ﬂwgﬁ¥%ﬁlﬁzﬂlg' acceptabl e salt thereof of the present invention
is parti - useful as a prophylactic or therapeutic agent of

di abet e§ (dﬂd|ﬁuqy¢iﬂ®f¢yomgp@hQCU|abEtbg)suﬁspMSDpeﬁhewm@npoamm(ﬁ t he
present inventyo fﬁ%: city u a i r ee, .of safety
when used a(gharnacg%%f%géh s %ﬁﬁggtgﬁ §roﬁt%g ggﬁ%ﬁg¥#a&g

superi or ph@ﬁﬂacoklnetlc characterlstlcs [|nclud|ng b|o- availability, in
vitro netahof; t t 1 Lver ;h enat . P450

i nhibitory adctl Oafl %%‘%%‘%’#ébﬁ%{:%gxﬁgﬁ%bg ?Zﬂalv%%{g ]3 Q'%Sﬁg’ %&‘I‘ﬁ%}n

i nh|b|tory'%ﬁﬁmﬁan of the compound of the present invention as well as its
phar magguti Gal) ef Tl Lary1 1 & I EAHIE DO BAT L BYPET ALY SRY 4 ebf gqt r}ﬂ;

effect of 15 inproving insulin secretion response to glucose | oading)

based on t @t i on can be confirmed by known nethods or nethods

equi val ent 10 hhos andRs s évwggé;g@ggl1M96up363ﬂ@alﬂ%§t 1 & 3.

D abetes, Vol. 47, pp. 1663-1670 Augustyns, et al Current

Medi ci nal @ﬁﬁﬁ%ﬂr%FOWRﬂSE%EFEﬁdpﬁxoﬁlﬁl92?93&999°mwb8§¥€P“ éitog) and

| munol . TeAayeurVAd com 20andp. 367-375, 1999; and, Fleicher, et al.

| nmrunol Tod y, Vol. 15, p 180- 184, 1994é The obj ectlve conpound I] of
the present 3Hvéhd v thh %%tﬁg%ﬂy?b+cagﬁﬂ PnagBhRIEaPude B8 théie Y

free form ooy dalecdad nfodman phasgaceutbaal byygeteptahl enaalstulﬁtarrpl es

f the ph ticall bl 't th d | ud
nor gant ¢ AU S19 STRERCRY RS Shi b7 GenoShPFaRor PHOSPRATS driced

hydrobrom a@e; and an organic acid salt such as acetate, fumarate, oxal ate,

30 citrate, :ﬂEth%nﬁ§H%H9p§%£ a&@gg ﬁgﬁg fonate, tosylate or nuleate, etc.

In addition, 'in case npoun substituent(s) such as carboxyl
group, 28 saan\hqtmquxunﬁd(f@nqumm®l©roan al kali netal salt such as a

sodiumsalt, a RAtRSsI he iSov eﬁ%&@ﬁé&' - pBLal gsalesuch
35 as a caIC|un1sg] and t %‘iq% nEntlone§§ %ﬁé gjec ive conpound
[I] or a pN&NﬁﬂHﬂﬁﬂ(%ﬂl%h%Fh\ 2005

{l) a cyclic group which may be substituted wherein the

cyclic group portion is a group selected from

25 phenyl group, cyclohexyl group., cyclopentyl group, cyclo-
butyl group, cyclopropyl group, an indanyl group, an
indenyl group, a naphthyl group, tetrahydronaphthyl, a
pyrrolidinyl group, an imidazolidinyl group, a pyrazolidin-
¥l group. an oxolanyl group, a thiolanyl group, a pyrrolin-

30 ¥yl group., an imidazolinyl group, a pyrazolinyl group, a
pyrrolyl group, an imidazolyl group, a pyrazolyl group, a
triazolyl group, a tetrazolyl group, a furyl group, an
oxazolyl group, an isoxazolyl group, an oxadiazolyl group,

a thienyl group, a thiazolyl group, an isothiazolyl group,

38 a thiadiazolyl group, a piperidyl group, a piperazinyl

group, a morpholinyl group, a thiomorpholinyl group, a




- 25 acceptable salt thereof of the present invention includes its
internal salt, an adduct, a solvate and a hydrate. The objective conobffil0(s
[I] or a pharnmaceutically acceptable salt thereof of the present invention
can be S administered orally or parenterally and used as commonly used
phar maceuti cal preparations such as atadfl et, granule, capsule, powder,
injection solution and inhalant. For exanple, the conpound of the present
invention can be used wth an excipient or a diluent acceptable for

general 10 mhardmkertowrl sa spyhimsdanpl ngeoupdi 8i pregrangl, gexuender,

filler and J ubrican t m t] ccordi | nmet hod.
The adm ni s%’?fg 4aozﬁ1& lseg%%géhegolg%ggﬁgebggu bu%dgFP?aLgPrth?rqw%
phar maceut igaidy, acckphpdtepsnidatheyeofrofirt ha p5rprydsentzepivent igowurmy

vary dependj anm t] met ho I and_.c ition of
a patient, da{a ﬁ}éggtkg&e%%%ﬁg?a%gﬁ?po. %)‘ti] ?%dgggnﬁgﬁﬁg,ghﬁar tglncglgg’rl y
preferabl y irabwlinyl lgtoud0 ag/ kgdpeyldayoufheanbjiadazvéydogpourd k] of

t he present, j nvepnty an oL dj t l; Qui

(Process. Ay S HFD afgui s Be RE ERPEEDCESEPLELDY. | 8 bRRzbUnatelds,
(Process A)griihep obf deenzvexaopbplindr pip. of bhezpdéonnt anmientricor. @an be
prepared b i C nd.r e .25t k]

D e co MR ey TOEREY s ERESERLEE, TEoblE AP ana K s e same
neani ng as akEfimed abfolezoWwenr HA¢bnpoend. reppPeseal edybydyhe gronpul & [111]:
30 Rl 182'X&fﬂy&i&ﬁ??%ghéﬁifldélA£¥%3995a'qg§nofﬂﬁrSkBuB:’aRziQBd X have
the same neani'ngs ds defined above, or a salt theréof, and optionally, by
maki ng the priotierl drewPa pharHae¥atiedl| grageeptaBlendart inglagrexanl es
of the salt; gfpddie LOMPPUNG-bhb! 1a BiSAbLinWit Bralpl NAr 8&Rbmadei1d gHeeld as
hydrochl oride and sulfate or a salt with an_I norgani c base such as _an

al kali meta#n S¥¢hEeRRBAL a9 KPP ned eBRPRERKT AL 18X} { 9EGHPHANGs B T AR 1ile
reactive rest disingfe Zely CONPRPAYedSedcL €aChtYEps1Ohkesbdyessuch as a

hal ogen atorrzn a lower al ké/l sul f on ong group, and an_ aryl SLi| f onyl oxy group
can beldsed{Zarbrif it L CeReAIFBgBROUP ofif P sP palPERELPRPAY (FPEPERPED. The
reacti on ofgddgp copound [I1] with the conpound [II11] or the salt thereof
can be carried out.in a sujtable .1 or_wthou

(g sol vgnt t .solvent in th%

presence or abserdte®df Hh CARPUBRCEROOR. Sas®ThBOLSI PARFSTERY SSFPENFE may
be suit abl egmsup onghe asompodnds ot whilykerBElis affect to the reaction, and,
for

{1) a cyclic group which may be substituted, where the

20 cyclic group portion is a group selected from the group
consisting of phenyl group, cyclohexyl group, a pyrrolidin-
yl group, a tetrazeolyl group, a furyl group, a thienyl
group, a thiazolyl group, a piperidyl group, a piperazinyl
group, a morpholinyl group, a thiomorpholinyl group, a

25 pyridyl group, a pyrimidinyl group, a pyrazinyl group, a
pyridazinyl group, a perhydroazepinyl group, an indolinyl
group, an isoindolinyl group, a benzothienyl group., a
thienopyridyl group, a pyrrolopyridyl group, a dihydro-
pyrrolopyridyl group, a gquinolyl group, an isoquinolyl

30 group, a gquinoxalinyl group and partially or completely
saturated cyclic groups thereof; or
{2) a substituted amino group can be mentioned (Compound
Group 4} .

Also, in Compound Group 4, as more preferred compound
35 group, the compounds in which R? is

{1} a cyclic group which may be substituted wherein the




exanpl e, acetonitrile, nethanol, ethanol, isopropyl alcohol, 20 propy

al cohol , acetone, dinethylformanide, dinmethyl sulfoxide, tetrahydrof&ﬂa&lmﬁ
et her, dioxane, ethyl acetate, toluene, nethylene chloride,

di chl oroet hane, chloroformor a m xed solvent of these solvents can be
suitably used. This reaction suitably pidceeds at 0 to 120' C, par- 25
ticularly at roomtenperature to 80'C. As the acid acceptor, an inorganic
base (for exanple, alkali netal hydride such as sodi um hydride, al kal

met al car sordtiec o EDE omm tardt)oma@epaﬂdlpgtaésifunmcar bonate, alkali

tal alk ]ﬁ”ﬁ t di
gﬁdaalﬁalfépgﬁe qﬁ?@%?@e suc Qogiggfuﬁ#ﬁ %#%gﬁd Egp gég ke
hydr oxi de, getasiD), G¥ marpioylgemyk @egep(f@rtEXemprehotnnethgtaupnea
di i sopropyl t hyl hol L di ' lLani | i_ne,

i ot Pyl A Hany DR oF TRLAYLELRVE, S PFeo P2k afo) HOE BYSRP. | 3R
addi ti o, ammmyddﬂ;nﬂﬁeﬂmqwm e@mmnun@l@wyroﬁylheréuAPRaZCGEydr27 present

i nvention, YRAL r I w1

NH CH2- CO- Iﬁt}%zm[cll- al r%\{%ﬁ?nné%pr%%?%%{e gry ?g‘gl%ﬁég C Fé}abg?cycl iC
or 5 tricwmQL$QﬂquKRﬁrtk#W%@ﬁin@rheterocyclrc group which may be
substitute r 4 e

epr esent od by 4 R T o ol et Rl [k e, SR D8 SHERLLRUN ScofRung

defi ned ab&r@ur £J can be prepared by reacting a conpound represented by
the fpgmula (1Vx1 4Rl adddL€nd co%%é:% NSA e@' M‘HSER&P RorEppegents a
protective group for an amno group, and and A have the same neani ngs
as def i ned FeF¥ esh RREPHING FEOYP ¢ heh @ FOTRPINE helBoboERdRT ebf esent ed by
the formul@)(\ cyRld HFodo Sahick heiLofato® obtai n eusgerpeuegceepr esent ed
by the 20 fornula [VI]: Rl R1-CO CH? CON'A 5 APR 2005 . wherein RI,
R4, R21 an&'Aqﬁmﬂ¥§rﬁ?%nﬁﬁF?mﬂﬁu%@%f%ﬁenﬂef?ﬁeﬂcéﬁﬁvérOBrtBesaIt t her eof ,
and by remubg itheeqdHtECtd¥uPrOUP F1ére t Hige 383001 8" 9uBupRIdrtiem the

roduct, and _optionall
P 15 selé%tedi¥rgg éﬁ% group consisting of

a pyrrolidinyl group, a piperidyl group., a piperazinyl
group, a morpholinyl group, a thiomorpholinyl group, a
pyridyl group, a pyrimidinyl group, an indelinyl group, an
iscindolinyl group, a pyrrolopyridyl group, a dihydro-

20 pyrrolopyridyl group and partially or completely saturated
cyclic groups thereof; or
(2) an amino group substituted by 1 or 2 substituents,
which are the same or different, selected from the substi-
tuents of Group B' can be mentioned. {(Compound Group 6)

25 Also, among the compounds ([I], or among each of the
above-mentioned Compound Groups 1, 2, 3, 4, 5 and 6, a
compound group in which, when X is -N{R’)- or -0-, R? is a
cyclic group which may be substituted can be mentioned.
{Compound Group 7)

30 Also, among the compounds ([I], or among each of the
above-mentioned Compound Groups 1, 2, 3, 4, 5 and 6, a
group of compounds in which, when X is -co-, R? is (1) a
monocyclic, bicyclic or tricyclic nitrogen-containing
heterocyclic group which may be substituted or (2) an amino

35 group which may be substituted, represented by the formula:




5 maki ng the product into a pharmaceutically acceptable salt. As exanples
of salts of the conpounds (1V] to [VI], a salt with an inorganic acifdARu0E5
as hydrochloride and sulfate, or a salt with an inorganic base such as an
alkali netal salt and an al kaline earth netal salt can be used. 10 As the
protective group for the amno group of ¥4,- any of the comonly used
protective groups for the am no group such as t-butoxycarbonyl group,
benzyl oxycar bonyl group, trifluoroacetyl group, chloroacetyl group, 9-

f I uor enyl net hyl oxygcarbonyl group, etc. can be suitably used. 15 The
reaction of the conpoypd (1V] or a salt thereof with the conpound [V] or a
salt thereof can he carried out in a suitable solvent or w thout solvent
in the presence or ~“absence of a condensing agent. As the solvent, any

sol vent s I I S.L1.do not adversely affect to the
reaction,ng%%?e?%ﬁ£é€§£§%€§; gg%?%%???i E?uﬁeﬁﬁanol, et hanol , i sopropyl

al cohol, propyl alsohdgorgetbaecompoetdyl {0f nan dee tbbrahypdnafonan,

et her, diox Y, e, st ol uepe, -nethylen hl qr.i de,
dichIoroetH§%§?°€%$o¢5$%§%?%F a'n#keg’s%rvéhtgo %t&ése52g°§§I9§EF§r5§H be
sui t abl y useenpdhnd geawep$on suitably proceeds at 0 to 120C, parti- cularly
at room t enpe o) r condensi ent,,. Q-henzotriazol -1-yl-
N,N,N',N'-F%t%éﬁéﬁ?%*u%ggl gxgﬁ %%rgp %sp%ggesgDCé gﬁg Azq% ehe:

(di cycl ohexy| eempoehd ny veyp BDC/tdckt Nyis3-¢8-dbmetAyl. A is -CH»- and

am nopr opyl gcardedid SGLe) .ol orof ormates (for exanple, ethyl

chl orof ormate and i sobutyl chloroformate) and carbonyl diim dazole can be
sui tably ustdcompaend fHFowp oht ¥agckhd kBacEPon, Aaddi tCHes awéhRasie 35 base
(sodi ugcarPoinad en SPhHM hydr ogencarbonate, tri- ethylanine, pyridine,

4-di met hyl am nopyri dine, diisopropyl 5 APR 2005 - 29 et hyl anj ne,

1, 8- di azabi £ yePBRSUE (PR cLIT-¥heCheX iy, -90- hylr dRybERzot rRaidl e,

1- hydr oxysuggd rédegles t &k Candag? hes Addad 10 ¢hsupbeyec g ongdenss nguggent s.
The subsequent renoval of the protective group (R4) 5 for the am no group
of the conpﬂhﬁﬂd(v1l can be carried out according to the conventional

met hod, and idompiubd® £o6p etn whichforiexanpl e, ai Dsa-sHit abke ispl vent or
mﬁthouﬁ solvqyt Qi an acid treatnent, base treatment or catal ytic

reduct on. T IRt VAT ANY Sl et ey e S AT HB? 95RYPong 10 as it
does not adversmpyured feodup oit hehielcki bs, - and, of 0ok 0 -exadphe isneshanol ,

et hanol , isopr cohol opyl alc |, di gxane t hyl ene chl ori de,
chl orof orm® éﬁﬁ%ﬂéﬁ %ﬁ$ﬁﬁﬁné%t %r?hf%€P§h§ﬁro?§Faﬂ? gﬁﬁylAa&Eté?é,
t ol uene or and i'xdd $oldregerofatidrese sol vents can be suitably used. 15 This

reaction suyjt NeTgsle gﬁ; -Ji8s 0C, _partigularly at QC.io.room
tenperature.‘%gh%%e aéfg, aﬂ{?nofbéﬁig g%idegubhgagghyﬁro% ﬁo?iclgacid,
sul furk@ aditfiregen atam: an organic acid such as acetic acid,

trifl uoroac@tc@&nﬁ&dﬂi d%mnﬁ?%ﬁp&iicxafédic@-, A is -s-, R! is hydro-
; gen atom and R? is a cyclic group which may be substituted;
a compound group in which X is -CO-, A is -8-, R! is hydro-
gen atom and R? is a substituted amino group, etc. may be
25 mentioned.
Also, in each of the above-mentioned compound groups,
as a more preferred compound group, a compound group having

the following partial structure:

R1

S
e W

3o can be mentioned.
Also, among the compounds [I), the following com-

pounds can be mentioned as examples of preferred compounds;




20 tol uenesul fonic acid, etc. can be suitably used. As the base, an

i norgani ¢ base (for exanple, alkali nmetal hydride such as sodi um hydy ABR005
etc., alkali nmetal carbonate such as sodi um carbonate, potassium
carbonate, etc., alkali netal al koxide such as sodi um net hoxi de, etc., 25
al kali netal such as sodium etc., and @%kali metal hydroxide such as

sodi um hydr oxi de, potassi um hydroxide, etc.) or an organic base (for

exanpl e, triethylam ne, diisopropylethylam ne, norpholine,

N- et hyl mor phol i n€8) - pysyanmel - pt pané i nés -wi ree hyt ankidndamdnmthyl ami no

30 pyridi ”ecycefé:héxycf‘%%f of&'&é@méﬁ@ggldmg catal ytic reduction can be

carried out by suit y usin i um'car bon, palladium
hydr oxi de- car bon, (S)p1211¢mmol<r ﬂer@ns R&néy - tmf@keuunﬁeu-dhydxmgen

at nosphere., &r; eoﬁ,gﬁérpgng%gétgi?%k%%ég%{jgg present invention 35 can be

pr epar ed, exa accordrn od described in International
Pat ent Publ i cati of®® Nossya® 51 APRr 20954 - {@bme ORY 199980 cEh 00134241,

Ref er ence I@gxacrm:i 2) nentioned bel ow and the
| i ke. For eXanp ﬁ&éﬁﬁﬁgﬁﬁéﬁwkgé%dgéebbt ained by reacting a
conpound repr esen(tﬁ‘éd- Dycxdro f br bufang 10} (morpRoAifidedrbpaylbc@OMB2 wher ei n

A has the 4, 2o with a conpound represented by
the formul a 22 CHZCCS%%] V\%erei n Z2 and Z3 represent reactive

resi dues whi ch 1(53n'a%/‘%eaft¢lelsé'ﬁéa@$ 8 {5 cpepmo - 2 nPYR&mpARBEAGEYOF an aci d

accept p (f %@%ﬁamfﬁéﬁé@é’kyl%ﬂ@)&&?n@bt ain a conpound represented by
theforrrula CH2- CO- 21 15 wherein Z2 and A have the
same neani ngs as b@fﬁﬁ‘e’f‘hfa%ojveft’éﬁ%lst?eé%rﬁfgr%‘hbdbeHﬁ@%nﬁFﬁﬁbanY“ -

dehydr at i NG AgeH e £y Ddm i BXPEAPL By 1 PPOSENOE DN ; Oxychl or| de, trifluoroacetic
anhydride, etc.) according to ihe conventional _ nethod. 20 As the reactive

residue of Z2 or A3, 3 1feraifiel - FEERRF v Hisf el c%n%ﬁ“?xﬁ%ayéémllﬁot he

above Z' cafa:bﬂanmé@@idhébsﬁﬂamime] statyipgrrateaiak;[I11] can be ,
pr epar 5

ed, for ex the arre met h d as_described in Reference
Exanpl ég (Referen a‘?ﬁ)%/ré Braﬂ?'?re ¥ DhB¥ b1 bRPPEYPY £R%ABPe, the
conmpound [ Idddbddy Whtwdl chésyt MRy acetyDpyeanl béipeepared by reacting a
conpound represen&ﬁqz!%@gggiipfgyégslgglﬁ-geéggi?ngutylamino-
carbonyl)cyclohexylaminolacetylpyrrolidine;
{(S)-2-cvano-1-[trans-4-[(S)-2-methoxymethylpyrroli-
20 din-1-ylcarbonyllcyclohexylamincolacetylpyrrolidine;
(S)-2-cyano-1-[trans-4- (3-carbamoylpiperidinocarbon-
vl)cyclohexylamino] acetylpyrrolidine;
{S)-2-cyano-1l-[trans-4-{3-nitro-2-pyridylamino}cyclo-
: hexylaminolacetylpyrrolidine;
25 (8)-2-cyano-1-{trans-4-{4-acetylpiperazin-1l-ylcarbon-
vl) cyclohexylamino] acetylpyrrolidine;
(S} -2-cyano-1l-[{trans-4-(2-isoindolinylcarbonyl)cyclo-
hexylamino] acetylpyrrolidine;
(S)-2-cyano-1l-[trans-4-[4-(3-pyridylcarbonyl)pipera-
30 zin-1-ylcarbonyllcyclohexylamino]lacetylpyrrolidine;
(S8)-2-cyano-1l-{trans-4-[4-(3-thenoyl)piperazin-1-yl-
carbonyllcyclohexylaminolacetylpyrrolidine; .
(S)-2-cyano-1-{trans-4-[4-(4-chlorophenyl)piperazin-
l-ylcarbonyl] cyclohexylaminolacetylpyrrolidine;
35 {S)-2-cyano-1-([trans-4-(¢cis-2,6-dimethylmorpholine-

carbonyl)cyclohexylamino] acetylpyrrolidine;




- 31 RL VI-/NH2 [13] wherein V1 represents -NH(R3)- or hydroxy group, and
Rl and R 3 have the sanme neani ngs as defined above, an ani no 5 APR 2005
group-protected nmaterial thereof or a salt thereof 5 with a conpound
represented by the formula [14]: Rz - Z'_J14] wherein Z' represents a
reactive residue and R2 has the sanme’ i'ng as defined above, in the
presence or absence of an acid acceptor (for exanple, 10 an organic base
such as triethylam ne, diisopropylethyl- amne, etc., and an inorganic base
such as sodi um hyldi de, Y3 okt b Rarbohat eitsec2y isghadoiingdcessary, by

removing tae-HYM IOy M1 hOhof e 8Pl PProbOYRigecOrding to the
conventional nethod. 15 As the protective group for the am no group, any of

the same protectié grEHFFT Frangsed{BEPeRldhaogpshenkl) cygd obe

sui tably usfdey Aniltdt 4886 1pAer F&81 dlsge Of Z4, the sane reactive residues
connnnlg used as in the above Z1 can be suitably 20 used. For exanple, the

conpound [I11] intStiZcKYRI% Lo ramt R4 scarhrpoapl pépreidinegamporhe

formul a: can ks, Jrdisact: bind eacs ¢ £91PQYnd.represented by the 25
formul a [15]:Q%i V2 OZ NH2 [15] ﬂﬂ%ﬁ%in V2 represents -COOH and R has

the sanme meani ngSds D&M lapbvians- PR oBpsrol Bginyhcapprpyl) -

gr oup- pr ot esiQGbHEBLAlEmInd NF €Of 1 PFrfo SRk int hereof with a conpound
represented by the fornula({lG]: Rzz- H £16] wherein R22 represents (1) ‘a

monocyclic, bicydS'¢ GrYRntikybtiarfidr bheryebAPEPRY h§2REPB¥dcyclic group
whi ch 1omy digestdsitn tutyac Dfbdrd) 1 Bdy o ex gL &M Pn¥hh 6B L PRY vRR 0 15WASHd;t Ut ed,
represented by tq%a[ [nga: and fprns_a_fyplig ornstrai%htzan[ng tqgethgr
with 10 hydrogen “dt'¢r“¥e"% ajﬁ Herbot? PHCRhe pIBSBAERZSP "4 “¥dridensi ng
agent  (1- etanHor3r1()dyi it dwpt oam nopy opyt y Ty bodiiaide; etc.) and, if
o the convent] ondl AECHSRS T G aiee” Che nBRbbRtetrPrTY PhokRiEr X 15
-CO- can béextitaaiimed ane melant 1 ngl &dicoapound represented by the formula
78 R 2, SR TS 5l 50T SR HEBEL ey L pRb 43, 300
mat eri al t bdmeafidim -2 -vdldantbmrebfcyclohexylaminol acetylpyrrolidine;
(8)-2-cyano-1-[trans-4-[4-(2-pyrimidinyloxy) -
piperidinocarbonyl}cyclohexylamino]acetylpyrrolidine;
{S)-2-cyano-1-{trans-4-[4-{(5-bromo-2-pyrimidinyloxy) -
20 piperidinocarbonyl] cyclohexylamino}lacetylpyrrolidine;
{S)-2-cyano-1-(trans-4-{cis-3,5-dimethyl-4-benzyl-
piperazin-l-ylcarbonyl)cyclohexylamino]lacetylpyrrolidine;
{S})-2-cyano-1-{trans-4-(4-cyclohexylcarbonylamino-
piperidinocarbonyl)cyclohexylamino]acetylpyrrolidine;
25 (8) -2-cyano-1-{trans-4-[4- (N-phenylcarbamoyl) -
piperazin-l-yvlcarbonyl] cyclohexylaminolacetylpyrrolidine;
{(S})-2-cyano-1-[trans-4- (4-ethoxycarbonylpiperazin-1-
yvlcarbonyl) cyclohexylaminol acetylpyrrolidine;
(S)-2-cyano-1-{trans-4-{4-(2-thienyl}piperidino-
30 carbonyl] cyclohexylaminolacetylpyrrolidine;
{S})-2-cyano-1-[trans-4-(1,1-dioxoperhydro-1,4-thia-
zin-4-ylcarbonyl)cyclchexylamino] acetylpyrrolidine;
(R) -4-cyano-3-[trans-4- (5-nitro-2-pyridylaminolcyclo-
hexylaminolacetylthiazolidine;
35 (R)-4-cyano-3-[trans-4-(5-cyano-2-pyridyloxyl)cycloe-

hexylamino]acetylthiazolidine;




wi th a conpound represented by the fornula [18]: RZ-Sn(R )3 (18] wherein
R5 represents a |ower al kyl group and R2 has 25 the sanme neani ng as § APR 2005
defined above, in the presence of a palladiumcatal yst (for exanple,
dichlorobis(triphenylphosphine)palIadiun% etc.). As the protective group

for the am no group, any of the sane pr tective groups commonly used as in
the above 30 R4 can be suitably used. Also, as the reactive residue of Z5,
the sane reactive residues commonly used as in the 5 APR 2005 - 33 above
ZL can be suitabl yRus¢dcy@noePsdtrene - dorfddmed hill Ml niog awbiooly 1X ciys 1oN( R3) -

can be preparefalynbeactiy chia 697RQWRd represented by the fornula [19]:
R ONH2 [19] wherein RL has the same neani ng as defined above, an am no

group- prot ect ed nbRkrtatrvanerdoflitonrng-4al(2 -tsediadblinvilkarbengdipyaid -
representedhg%yigﬁiﬁerng@yﬁzﬂha2821¥§nb201 10 wherein V3 represents
h A £

-N(R3) H and has the sane neaning as defined above, in the presence of a
reduci n§ agent (so®i utm e¥paeeBolybanrs- hyoerrdbolénocprrhndyli tyadoessary, by

removi ng trﬁbf@fﬁ@fnoLaaecgﬁeueaaeﬁih@ﬁe@”kﬂa group according to the conven
15 tional nmethod As the protective group for the am no group, any of the

same protective gf®dups-evanrdnBy (G5aAsad -ilpyrnelaBénelRarbanybécyailvabl y

used. The statyidg: h8fscbalsrhlQkot@aka@l can be prepared 20 according to
known nmet hods or in the sane manner as described in Reference Exanpl es

nentioned bel ow. The oPREpctbvEbEaPROUnEr 4R PEr th BhatrBacsusicrAdyY materi al

(I'11] taki ng-ceysbobexane thBgeds 8rstandardsenkanfvegde¢hnt Haas form of
t he startlng cycjohexane 25 conpounds (the conpounds (13], [151, [17], etc.

) may be TGt PRARISPEYt PR LRBL BRI &Pe[ PYRYESN2BE L ¥AEYarddPPREY -
(éé)e(mrrpl Ie |3 rmﬂél,eltsﬁfr@) t %Ygﬁﬂeioﬁts_ihﬂigIﬂgolﬁﬁroﬁeﬁipﬁegngQQngQ oﬁxa_ﬁfﬁhﬁth

anpl e 3- 0 . menti oned bel ow or. j.n. 30 accordance. w ese
processes, é&?éﬁnnm%qr? 4ﬁ§¥%ﬁ1oﬂ?ﬁ§ aksquiEhikih phehrsgbretivbtYepresents

a reactive wies dtesped¥ tepDEBEN $nampLot e€peeIgYr aipebRidgnpapi-naagedup

and o&?erjﬁyqquﬁmngveetge sanme. neani ngs as defi ned aboge.é 5 APR 2005 -
34 As the TeactiVe T edftlB®oP*26°2PRE {88 r eBREEFTAT r EEF AN “comonl y
used as i n dive wbovioépcadabe, surypbliy audedipkBCiOybHPeptidase II) .

Also, the objective compound [I] or a pharmaceuti-
cally acceptable salt thereof of the present invention
improves insulin secretion response to oral glucose loading

20 by means of its DPPIV inhibitory action.

Thus, the objective compound [I] or a pharmaceuti-
cally acceptable salt thereof of the present invention is
useful as prophylactic or therapeutic agents for diseases
relating to DPPIV {(diseases mediated by DPPIV), that is,

25 diseases which is expected to be alleviated by inhibiting
DEPIV enzyme activity.

Examples of such diseases include diabetes (e.g.,
type 1 diabetes and type 2 diabetes), hyperglycemia (such
as postprandial hyperglycemia), hyperinsulinemia, diabetes

30 complications (such as renal disorder and neurological
disorder), obesity, overeating, lipid metabolism disorder
(such as hyperlipemia including hypertriglyceridemia and
others), autoimmune diseases {(such as arthritis and
rheumatoid arthritis), osteoporosis, acquired immunodefi-

35 ciency syndrome (AIDS) and rejection of transplanted organs

and tissues.




O O [Compound N] 5 The conpound [I] of the present invention or its
starting material prepared according to the above is iso- lated in a5 ARRI05
formor as a salt thereof, and purified. The salt can be prepared by
subjecting to the salt-formng treatnent conventionally used. 10 Isol ation
and purification can be carried out by- Zpptying the usual chem cal
operations such as extraction, concentration, crystallization, filtration,
recrystalliza- tion, various kinds of chronmatographies and the like. In the
conpound of the priesesbjénventi compophidcdl]1dri a0PBaS A tdTanagenm ¢

mer s can be present

i soners, optical ctive_i i astereoners, .etc.

al one or asa%(f?(?%%% © ??’lg};egg?rﬁogt 82e§§ﬁeﬁirgﬁleln§ piVEN ST TR He -
derived by cukanbyauséBtbogbeai pabbyiypuee ist art iche ramlcardidl a@feddy of
separating an tical oner accgrgg_ilng to eneral 20 separation process

for racem c 11‘%%)% Tt 6%‘!13,6&’%5::18? f’eF@BﬁwtaEiegq PRt§°ds can be separat ed

accordi Bg to the Aromyvevhée onahpoehliodf the pxasphe, ihiaettionahaer ueal | i za-

tion or by ro ography. . 25 MPLES.The .present _invention w |l be

descri bed iﬁgﬁ%€gﬁ¥'b?ggr%?%?ffﬁgstg gﬁgﬁfSEPSﬁFnﬁfEf fs "BRE 4vssk

Exanpl es doa$ ARMM2005ceuBbcahotompbend.t calsan tithelpoedenbnsayenkson.

Exanpl e | a- cefonitrile-pethanol solution.containing.10Q af

(S5 br om by EFEL AT SoRTL IR R P8R 4 80 e nr e e srre

bel ow) and 82¥iapoIity(5imi vibr2- pycabdypl)ct sanpd1it4- dytladiadayedinam ne

(Ref erence | £: 3- | el i.rred at r.oomtenper.ature

for 15%ﬂours. t%33%%@£§§%%§§§?83Fhegg%gg??gzhﬁfffﬁr3C§ﬁ3nfh3%§%afﬁe was

extracted ot orapaphiinteer ehe.éxtract was dried 10 over sodium

Sul fate, 1he S| VAN ye:y eIRM: BAST o EIUECde BESEURER,TAC JEothlue vas
S £0 10%

purified by diol colum chronatography (solvent:
met hanol - cHXRTIBF YNt bPR o ® WAldi By pEsdobermIgeudillop lpeddictcras

di ssol ved ifindhaftg osneihy%p@9§19&@m9a5e@keet GHLOEALOLPr20d Jfehen, 1.0
et d2m of

15 m of 2N hydrochloric acid- er an of ether were successively
added tRer tFPTPFET ptR kAN WePRrebEPBCEBEPBY S ef tPt FANCOscaR@afdsi¥ed with

ether to olfaddy (N -Zh&LyadOtion can be confirmed by known methods or
[trans-4-(5-nitro- 2-%}/r| dyl am no) c%icl oheX\t/I am nolqacet | -
pyrrol i di né%h otHt bf 3 e b ExXAnplresraPrthAdTal 89Pé¥.99§@FE>‘€‘é’r’?ﬁI/es la-2 to

| d-152 Usi e i) - rdronpasetyl - 2-pyapepys! olbdi ne7andp . cakkgspendi,ng
PRI U LTI SERTEE R MRS £ M A RN T
| b-1 t @0l b-67.1,pd c-M PE32D, 1L95HP; amedebtel, t 6t 152) , wenauabtai meday, vol.
Incidentally, the £Ofrepponiyfg. sLagti pg.MBigLi aly wgre gbtaingd by the
Today, Vol. 15, pp. 180-184, 1994}.
The objective compound [I] of the present invention
can be used for a pharmaceutical use either in a free form

25 or in a form of a pharmaceutically acceptable salt.

Examples of the pharmaceutically acceptable salt of the
compound [I] include an inorganic acid salt such as hydro-
chloride, sulfate, phosphate or hydrobromide, and an
organic acid salt such as acetate, fumarate, oxalate,

30 citrate, methanesulfonate, benzenesulfonate, tosylate or
maleate, etc. In addition, in case that a compound has a
substituent{s) such as carboxyl group, a salt with a base
(for example, an alkali metal salt such as a sodium salt, a
potassium salt, etc., or an alkaline earth metal salt such

35 as a calcium salt and the like) may be mentioned.

The objective compound [I] or a pharmaceutically




similar nmethod as described in Reference Exanpl es nentioned below, by
known nethods or by a nethod in conbination of these nethods. 30 Prdvipreeils
that the conpound of Exanple id-77 was obtained by using

trans-4- (i -piperazinyl carbonyl)cyclo- hexylam ne as a starting nmaterial.

Al so, the conpound of Exanple |c-39 (nangPy; (S)-2-

cyano-|-{trans-4-[ (N-carboxynet hyl - N-net hyl am no) car bonyl]- 35

cycl ohexyl am no}acetyl pyrrolidine' hydrochl ori de) was obtai ned by treating

t he conpoundcofpERRApl ealt- BBefmarfeloy, theAPRe2@DS in¥@ntion includes

(9);.2; cyanosts[ {ha0sadl CMter Labygyear BORUSLIVLAN o nyacate.

nmet hyl am no) car ony cyc exy am no}acétyl pyrrolidine) ﬁ
trifluoroacetic athd, obpkrboiwd bymppeatli riglwotrha hydrmahbumucaaayd 5 Al so,
t he conpoun e (

2-cyano-| - ??Q%g?%? %ngEgrgggﬁ%ﬁfa?%g§§¥)g %oﬁéxngﬁPﬁlfn can be
acetylpﬁ#ro&ﬁ@%nedthyddoehhéﬂvder pageolbeziahéd bypdt neetli rg camfoad yf or m of
t he conpoungg (

LT ane 4 (ihehuarhseebfitlyl bRhpd:a¥aNAs such 3z gotabler, granule,

yl ) cycl ohexgaaithe] apevgepyr ioliedithen wiellhtipinenbdylishhybnti.odfede. Exanpl es
2-1 and 2-2 m r u n
nethylcyclo%é%gngﬁe ?Beegggégggﬁdggfghgfg%gﬁ%gQE§§6gﬁ@E§9 XQQ”EQ g%Ed 783
my of sodlu%iFhlﬁ%eﬁéﬁybéﬁéhyérléed1343nﬁgaéﬁ99téyénoénrlgneer§59 my of
aceti ¢ 13Ci GoRndcohr 06k CBLOR0A sChNATAALES §ii0edoRh 6ROMLERRALL Ur &
for 16 hours, The mxture was diluted with an aqueous sat urate i'um
hydr o- gencht bbat @ndol uPrbfaBhd tRefOERt PaBFEBRREACBNREESFELRE 20 The
éxtract wastgls i eguoVene aRPydr ous sodi um sul fate and the solvent was
renoved under reduced pressure. The residue was purified by silica gel
col utm chr omat ogr Zphy?2 %b¥%§ﬁfat1ﬁ§xﬁﬁéee9ﬁthac@BéFEtfﬁe1¥°PB°EEG1) Ito

Obtaig 304 o ﬁfpﬁ%rTaceutlcally agceptablehsalf therfof if2§he

tert- oxycar bonyl : cyano- phenyl am no) -r -

cycl ohd yl a?ﬁ%%e%%d“?@?nﬁb Bf MRt (é'PFYbe‘-Bﬁ gafBofif the administration

met hyl -t - 4-métnqanOa@aenwéaghno;nﬂ Lotk obaxykEanl patien2) 243 oY ek
N-tert-butox arb | -1 - et hy -cyang- .

phenylamruﬂg §§£%I%% §§|§ bﬁet8b§§9n§39?ﬂ'tﬁ%r568§éafly PRAESERPMYed in
a mxture ofb@uui0of 4N h§dmothyopee daid/ 30 di oxane and 2 m of ethanol
at roomte”perat U’E}Ee é@u@é’“&ém Qﬁ‘é ggg Eeé‘ﬁ% 9Pe JLALUE &V ¥8E: on

concentrat ed, S|due et ep
(S)-1- Bﬁonva@®t®¢ QIQQQDGd pycooflidgnep O6héE ﬁblbbthgeﬂhybaﬂsaea)3a5dn1 of

aceto 35 Nl {gideednte)l Thyplypeihangl 20f;LDE PLXEHEEMBRASLLELE] AL T oom

tenperature for 15 hours he m xture was 7 with an
aqueous sat ur at ed! Beries§ ydr ogencar bonate solution and extracted with

chloroform The exid agls NS ¢é i EshnPYEha RONYIE OLse SOEbsER SULfaL g 204 the
sol vent was renoved und
can be prepared by reacting a compound represented by the
25 formula [II]:
Z'—CH,~CO—N" A 1

CN

wherein Z' represents a reactive residue and A has the
same meaning as defined above,

with a compound represented by the formula [III]:

RI

R2—x~<:>4NH2 (1)
30




reduced pressure. The residue was purified by silica gel 5 colum

chromat ography (sol vent: chlorof ormnmethanol (50:1)) to obtain 154 rigARK 2005
t he conpound, which was then treated with hydrochloric acid to yield
(S)-2-cyano-1-[1-nmethyl -

4- (3- cyano- phenyl ami no) - r-I -cycl ohexyl amMtoj acet yl pyrroli -

di nedi hydrochl oride (Table 2: Exanple 2-1). 10 (3) Using

N-t ert-but oxycar bonyl - | - net hyI -t-4-(3-cyano-

phenyl ani no) - r - | -wyetoirexyl afi’nendbaihaee ithet baresbmeaniligs 4 was treated

in the sanme maNnef . As, 8 {Bve (S) 2-cyano-| -
[ 1- met hyl - c- 4- (3-cyano- pheny am no)-r-1|-cycl ohexyl am no]j -
acetyl pyrrotf i neadl hydhecad dbri dud( Erbiphel2y? bp Makheg2khel prwekiaibt ai ned.

Exanpl es 2-3, {0 2 mgge&exeswggwggﬁggi% ggygeterials, they vere

treated in the sanén manner as i n 2, corrpounds of
Exanpl e§ 2-3 to A8 sl ésh qébthzestéteofzahebtampedndExaml e & kal3C

N2 NG (Do Yo B ads 4120 EXaphead: bt be bR VanbLblaig ) © (1

I n water was ssolv trans- 4- et hoxycar
cycl ohexyl @# rie’ 8 hty dv beln| @ml teoraadiaf beset herobat laonawasl%mm@el basi c

by addi ng %Fﬁ.ssdx&f“&?fé)ﬂ@ﬁiﬁ%rw&ré 'HE QD was, §§érggt gd.w th chloroform

The extract was washed wt in ri e over rous sodi'um sul f at e,
and the sol vent S’LSAF‘Fkl?OD%a%BlV%Ee?e%%e@Ifuﬁdercqr@m}cleid psedsneactive

m xtur ggof tg q&siduen Bs aghQiogeﬁosesﬂSULfQBagrasmymu%‘xs%ﬁto@cﬁnd 50

m of allyl alcohol_ was refluxed f 48 hours. reaction m Xturé was
concent r at &Fo%h@®ihen %I?Yh%‘éHfV\PYHOSYCﬁFGPBf 6@1”’(1 bq’heseﬁl- oR&P&IMGIalt i on

was washed sMd hArbg&HULOMs p@teeetyeuafbpngkeféekaal on, water and brine,
dried over anhydrous sodium sulfate, and concentrated under reduced

pressure. The reSiRfue SREEIRA i 95 eth®ycPPeead gt 11 fV¥RER EBpuFAMPOUNd

chr onat ogr aumyrl( sob wed - s£ht Of 9é PEST ne&ﬂaﬁm cdBragyesys apMaNisa ia@A'el0: 1))
cycl ohexylamne. (2) A

to obt 9 of trans-4- 0 on car bonyl
mi xt ur 15 T e tlb%‘f‘r%oﬁ% %‘E Pebi ?npfﬁégngﬁo% eRFenggo oy 5%
(S)-1- brorrmanei edemtymnopyrrolidine, 714 ng of N, N-dii sopropyl et hyI anm ne

and & mof acet g G 4 SelBS SUYTASEEL 2%, 0L 3. DoMTR o

ong
as it does not adversely affect to the reaction, and, for
example, acetonitrile, methanol, ethanol, isopropyl alcohol,

20 propyl alcohol, aceteone, dimethylformamide, dimethyl
sulfoxide, tetrahydrofuran, ether, dioxane, ethyl acetate,
toluene, methylene chloride, dichloroethane, chloroform or
a mixed solvent of these soclvents can be suitably used.

This reaction suitably proceeds at 0 to 120°C, par-

25 ticularly at room temperature to 80°C.

As the acid acceptor, an inorganic base (for example,
alkali metal hydride such as sodium hydride, alkali metal
carbonate such as sodium carbonate and potassium carbonate,
alkali metal alkoxide such as sodium methoxide, alkali

30 metal such as sodium, and alkali metal hydroxide such as
sodium hydroxide and potassium hydroxide, etc.) or an
organic base (for example, triethylamine, diisopropyl-
ethylamine, N-methylmorpholine, pyridine, dimethylaniline,
dimethylaminopyridine, etc.) can be suitably used.

is {Process B)

In addition, among the objective compound {I] of the




roomtenperature, 476 nmg of N, N-diisopropylethylam ne, followed by 4 m of
acetonitrile solution containing 803 ng of di-tert-butyldicarbonate jnvgpfe?(05
added to the reaction mxture, and the m xture was stirred at room
tenperature 20 for 3 hours. After the reaction m xture was concentrated,

the concentrate was diluted with ethyl- atetate. The ethyl acetate solution
was washed with an aqueous 10%citric acid solution, water and brine,

dri ed over anhydrous sodium sulfate, and concentrated under reduced
pressure. Thee®snketiverthas. purified by silica gel flash chr omat ogr aphy
(solvent: c r t oyl 5

(S)-2- cyanob+?[§é§%€% u?gggégééggdl%%r%gg gg?§ﬂégo§enyl oxycar bonyl)

cycl ohexyl am no] acetyl pyrrolidingg' (3) A m xture of 600 ng of the conpound
obtained in the 30 above (2) \63 ng of

tetraki s(triphenylg®ts HA( g? of ,-anh, iun1f te and 6 ni
of di oxane was stlwedm foer(%o “C cooliing Iedk eact i on

m xture was poured into mater and extract ed mntB}thArofornl The extract
was washed with brine, dried over anhydrous sodi 35 sulfate, and then,
the solvent was renoved under reduced pressure.CHNe residue was purified
by silica gel flash 5 APR 2005 - 39 chromatography (sol vent:

chl or of or m met harfoteXSER 18) ¥eprepears by aguerocyclic, bicyclic or

(S)-2-cygano- 1 - (N-¢Lfdy P OXYERFHPBY | containing heterocyclic
trans-4- carboxycyclohexylanlno)acetylpgrrolldlne (4) A SO|U?IOH of n
u

N, N- di net hyl f or nef e cbY &P fi Figea5bt eﬁgoﬁf(?heaéoﬁﬁbﬁﬁdgéﬁﬁalHédCPn t he
above (3), 64 ngy wiy e asWOPEEOYEPYTdddNEepAddeABe@f by the formula:

1- et hyl - 3- (3-di net hyl am no- propyl)-carbodii m de and 80 ng of

1- hydroxybenzotri azohe was stirred at roomtenperature for 24 hours. An
aqueous saturat €d sodysm hydrogencarbonate sol ution was added to 10 the
reaction mixture and“the mixture was extracted with chloroform The
extract was washed with brine and dried over anhydrous sodium sul fate and
t he sol vent was reembwld andnderharveduted sames sid=ninge desiaiihamsasbespl ved
in 3 an acetonl rile solu n_of 15 118 ny
of trr%eth I)ﬁrg%é#%f%%égpa%e dtﬂi%pmncom % re%o?u?lénguﬂﬁefﬁe
|ceCOM|n$°mmth@thnﬂe was stirred at roomtemmrmureforBO

m nutes. To the reaction m xture onere added net hanol and water, and after
stirring for a while, the m ur@ was neutralized with an aqueous 20
saturated sodi um hy enca hen, extracted with
chloroform The ext?&ggnﬁa MAtEE gﬂna eou saturqﬁaq sodi um

hydr ogencar bonat e sol uti on, and brine, -¢d over anhydrous sodi um
sul fate, and then, the solvent renoved unfler reduced pressure. The 25
resi due was purified by di ol chronatography ( Nvent : chloroforn) to

obtain an oily prg e_aqil duct i,.ssol ved | of et hyl
acetate, and then, %%%Sm i fr%pi% ydrochPori-c cc;lmv(? ErivelP r}qu Med B2 m
of ether were addwedptherst ®' am# prb@wpl tthtee s awer erasasings wist Meftierdt o 30
obt ai n; 406 ng ofa&gke% cyano-|-[trans-4-(2-

or a salt thereof with the compound represented by the

formula [V]:
R*!-H

or a salt thereof to obtain a compound represented by the
20 formula [VI]:

R1

R”—COOLT-CHQ-CW—N/\A [VI]




pyri dyl met hyl am nocar bonyl ) cycl o-

hexyl am no] acet yl pyrrol i di nedi hydrochl oride (Exanple 3-1 in Table 3). APR 2005
Exanples 3-2 to 3-12 35 The conpounds of Exanples 3-2 to 3-12 in Table 3
were obtained in the sane manner as in Exanple 3-1 (4), using 5 APR 2005 -
40 (S)-2-cyano-|-(N-tert-butoxycarboryl%& rans- 4- car boxycycl o-

hexyl am no) acetyl pyrrolidine (the conpound of the above Exanple 3-1 (3))
and the correspondi ng startl ng materials. Exanples 4-1 to 4-32 5 A

sol ution of 2 ni v@fe:aa;m odi.t ri'l eRY' mMndfa nethmntie same ahedmind©0 axy of

(R)-3-chl oroacet y{¢ dé/@n%gq,gzol idine (the conpound of Reference Exanple
2 nmentioned belo " of
N- (5-ni tro-o2 pyrdalt )thenesti |, dadyby ohexanéngdthri peonestivier geduat fo@om

tenperat ur g.f 1 t was the eaction xt re and
the m xtur gthv\e/gs ﬁ%(%‘?%’%f%% \E/)\ARMél &fﬁ oro eg%eddi#ctoter %?('fll’ a%‘? i ed
over anhydrﬂ@tkslrm)cnhﬁnm@a@e irhe @o;bhfenmawastLeabﬂtedacuadeabﬂedaaed.
pressure. The regjd & réfl&ﬁ?&/b@f Olhe COOMH uﬁﬁégg%?gg p?g;fg%ve““

0 to 5% net hanol - chlorol to obtain an 0|
product wasaldi sxiditvexh |m@r%amc odckd hshchces ahedﬁoshﬂrbr@ﬂechhdr of orm

and 1.0 m fi 2N ydsochlofi¢ @&1{# shhet, g@dﬁgsahsa%o Lol Lg}éﬂflby 2

m of ether. Precipitates were coll ect ed [Itrati on and washaé
ether to 0@@&@4 B3 thpsd {R)akk@bine earth metal salt can be used.

cyano-gg (trans-4 I ) I X n
acetyl t?n azol i di ﬁgd%hiﬁ%hﬁﬁjfﬂ% %gwrrfip ?l?gl %&lﬁ%l QL"S“’ OB\I -y o, the

conpounds GRYEREMARS PRI N-8Ped rPIRBE et ivaegEOBBEafABdthA BRéngane
manner as geakionadk by & bWl NSoSPL TESHOBTI DEnsyabLyBg BBRTial s, 25
es

Ref erence Exanple 1 According to the process crib in the erature
(WD 98/ 19998FUE( )R L URFRAet YW1 293 opTR I BF PAFABY ha8X o8Bt aPned by

L eact |d ng }.ffl:ﬁ;@ﬁdﬂ@ﬂﬁﬂb edﬂxh;(mwd t ﬂb@hlrly %th;b abtec. pegﬂusé) safdabionmaeat y!

r omi ol | owe ehydr at i ef er enc

L-t hi o]g? ol i neani %@% (ﬁﬂdytrﬂod}ﬂfg 5%1% %W%é‘é‘?z ’él‘” a%Eo?df"'ﬁbt BheRe°hrocess
descri bed widthheHe tce:rn&idii’rﬁi (Ashword hseltt theredE 0@5@ bdkdarEhem okt t .

Vol 6, 2745-. 2.36 mi_.of chlo t d 35
agded topg Lo Puftan & %’falel n‘%e%‘? odrc"ﬁ%k(?) Ct%% Oa%gn%/‘él ﬁFﬁg‘r’lr%gﬁggs oF

L-t hi opr ol ebeamicde dfydr auiridensiend hmerobt ai ned 5 APR 2005 - 41 and 8.67 ni
of triethylam ne undgl iea-Raal iy A JdI6 o M) WE Y@S shiLred plalne

same terrperatqre T Rour e Teactlon TXtUre” was added” a
di chl *bnetRané §@Ie@t it abmEain@ S nitoftpyridineiand 8nd, rrfonf

trifluor Oag%lmslé a'&@é@drﬁ%rﬁ@ LG MO I 1T 6 H@én&”tDS&p?&%%iegl%héi’?m

t enperature for hour . he reaction m xture was washed an aqueous
10% HC1 SOPHPP@ﬁ &ﬁ§QRﬂkN AagRtee ovbymethylformamide, tetrahydrofuran,

ether, dioxane, ethyl acetate, toluene, methylene chloride,
dichloroethane, chloroform or a mixed solvent of these
25 solvents can be suitably used.
This reaction suitably proceeds at 0 to 120°C, parti-
cularly at rcocom temperature to 80°C.
For the condensing agent, O-benzotriazol-1l-yl-
N,N,N'",N'-tetramethyluroniumhexafluorophosphate, DCC
30 (dicyclohexylcarbodiimide), EDC (l-ethyl-3-(3-dimethyl-
aminopropyl)carbodiimide), chloroformates (for example,
ethyl chloroformate and isobutyl chloroformate) and
carbonyldiimidazole can be suitably used.
Also, for promoting the reaction, additives such as
35 base (sodium carbonate, sodium hydrogencarbonate, tri-

ethylamine, pyridine, 4-dimethylaminopyridine, diisopropyl-




anhydr ous magnesium sul fate, filtered and concentrated under reduced
pressure, and subsequently, the residue was 10 crystallized from ethey ppp2005
obtain 4.82 g of (R)-3-chloro- acetyl-4-cyanot hi azolidi ne as

yel | ow browni sh crystals. Reference Exanples 3-1 to 3-40 A solution of
5-nitro-2-chloropyridine (2.50 g) and - td4%ns-1, 4-cycl ohexanedi am ne (5. 40
g) in ethanol (15 m)- 15 tetrahydrofuran (10 m) was stirred at room
tenperature for 5 days. The precipitates were renoved by filtration and
the fil tratetm\xasamnmeemrateﬁauaaeeyeedwsed.pueaaurcev -Eh@, 2% due was
purified by, col um. chr t Qgr aph sql vent

chl or of or m%%ﬂmﬁ)glf’gl&%%?éhﬁa}gd ggﬁggggxgﬁﬁﬁﬁf‘al%d&o k1) Fagnke

crystal |l i zeaBdedmet hlyé aisetvat eoh@enbiagnablents.

(5-nitro-2-pyri dy,‘lr% ns-1, 4-cycl ohexrne [ ne (Reference Exa e 3 1in
Tabl e 5). Al so, c% BURURD bf TERAKPF o8 L 3EDet BrYLEE EiieTARPEP HRy)

obt ai ned i nfdhetisanemmmneroa@s dENthenedmpbana, [%JU%IaEingeh&aQQﬁre@Smrtdl ng
starting teria Ss Refgrrlence Exa

Ny &l £ & Er?leg 3-41t3 35?’1% A ,

i met hyt Gcet am Yet{ 30" FORBERL 1+ BR2 LB AP REng2P4- ditt FBPI B6r GR&FEERe
(1.69 g) arrdm.rafm|e:damyl:éohep:{amesud'taniaes(ﬂvéng) owawithontedoatvehdd' C
sol ution’ e HAY o hta enlr BREECH eR SR B RE Rl or S oraste s
extracted with etﬁwltmeicalweenﬂ'heawtsatwm/as mdyi bd eueérabnbydsol®ng
reosurt! T Toads Wi I8Perd OFy SPRLEE 1 EnboTR AR R kR or Aty For

chr onmat ogr aptamp {0l wethitaneghl onh‘lmuineihanobpammcah(ﬂO b@opyN, and the 5
?PSI gggia;\eagll?caon}?%evf‘cg %@g‘?\bg’%ﬁgl%geogﬁ% ?hl}l_ggéf? %ﬁroaherﬁ)i sé 4£ he
cgrrpounds (ﬁt%rpl%@i%t42tﬂebr®hh4dmﬁufra@l eetBY"é weﬁea@bt,altnédelnn plre asanme

manner as IEnkd PNesh PV e mw& wfvggﬁgeéggngw u%?ﬁynq sggterials.

Ref erence Exanples 3-45 to 3-47 mL of an et hano ution containi ng
1.23 gléf N tertThs dﬂmmwuxtmlgmw@d@huan@au ami Ae’C1.0 g of 10

2-chl or o- 3-g Ay Qs PV 4 1A} N lgoXide x@ﬂﬁn I/ i methyl am nopyri di ne was
refl uxed under argon atnosphere for urs A?te cool i ng the reaction
84

sol ution was conéEntt& &Fidmdfst %W%r%%%%r%uc{ihésrbg ghhggic

di ssol ved iatilh Ozhhcmaf:ﬂ:r raci/m,sh@@l:w tdnaedLrordahed a¥en anbydagus sodi um
sul fate, and then, th vtgluu was repoved, élnder reduced pressure. The

obt ai ned r &SUE R ur‘i’f’i WPIFFILR Yetd: rrathaRsFUAEORAFoREE Bgr Rphy
(sol ven?: chlloreofemunfioptitarotid (38ed) )cdw wdt @ ncaplyposdar. The resul ting

conpound was 20 dis %Iv%d in 5m_ of trifluaroace %c acid a?dthfs | ution
was stirred at rdomtenperature ForeFHHUT sP35F ¢ EFOT he*28Bf Gent MRS r eroved.
under reducedtadr deirigle tsheclr esd dimdivas hydride, etc., alkali metal

carbonate such as sodium carbonate, potassium carbonate,
etc., alkali metal alkoxide such as sodium methoxide, etc.,

25 alkali metal such as sodium, etc., and alkali metal
hydroxide such as sodium hydroxide, potassium hydroxide,
etc.) or an organic base (for example, triethylamine,
diisopropylethylamine, morpholine, N-methylmorpholine,
pyridine, piperidine, dimethylaniline, dimethylamino-

30 pyridine, etc.} can be suitably used.

The catalytic reduction can be carried out by suit-
ably using palladium-carbon, palladium hydroxide-carbon,
platinum oxide or Raney nickel under hydrogen atmosphere.

The starting material [II] of the present invention

35 can be prepared, for example, according to the method

described in International Patent Publications Nos. WO




purified by silica gel flash colum chromatography (sol- vent: aqueous
ammoni a-sat urat ed chl orof orm net hanol (10:1)) 25 to obtain 110 ng of 5 APR 7005
N-(3-nitropyridine-l-oxid-2-yl)-trans- 1, 4-cycl ohexanedi am ne (Reference
Exanple 3-45 in Table 5). Also, the conpounds of Exanples 3-46 to 3-47 in
Table 5 were obtained in the sane manne#%as nentioned above, using
corresponding starting materials. 30 Reference Exanples 3-48 to 3-49 In
the m xed solvent of 5 m of ethanol and 4 m of tetrahydrofuran were

di ssol ved 188/ h§988, NWOenD/BaRARy- Reference Examples (Reference

carbonyl -tr ( o] r|d | ) am cl.ohexyl - am ne
(Ref erence Egéné}L g ﬁg)gg 8%BQ§°#F %rleﬁ I%ﬁ% &1 Q§5 To the solution
was added 50 ngy oF010@kpmblad|uhecabhpnuadd[ItmecanxbarebWGSn&HIbyed under

hydr ogen at 2005 pr.essur.e
tenperatureg?%lfc‘)pﬁgawE ??oun & “PEat §P3§F wﬁ %Snéﬁeﬁuﬁﬁ ﬁapgratlon t he
sol vent was renoved, and the r N s stirred in 2 m of
trifluoroacetic acid for 3 hou The fsol vent @@3 renoved, an aqueous 10%
5 sodi um hydroxi de sol ution was added fo the re ue, the mxture was
extracted with chloroformand dri over anhydrous sodi um sul fat e.
Subsequently, the solvent was r under reduced pressure to obtain 61
nmg of tdans-4- (pyridazin-3-ylanino)cy® ohexyl ami ne (Reference Exanple 3-
10 48 in Tabl e 5)vheéredn Ahkasohheundmef mErampbea8-d9finedabbevb, was

obtai ned byy{{eal! 0nbBenGOLEERRARMLRY BLALKENGOIRLELT hs (RET er ence
Exanpl e 3-47) in the same nmanner, as ment |one eference Exanpl es
3-50 to 3-58 Also, the conpound% -6H:EQafDl es 3- 50 tol13158 in Table 5 were
obtained in the sgne-8PRNNET A5 i JP |5 Ref.argnce
Exanpl e 9-55. Reference Exanple 3- E%&%%%QQQ FARliYe Fedl e

4- chl of§- 2- phenylm%¥p9?|ﬁ?ﬁlﬁé@arBSXQPﬁféraﬁﬂ

N-tert-but oxycak®opybstfa8Sok, 4nCyelahgxappdbamBsr Wekgmphi 8aCt edekf gt hanol
in the presence of dlﬂEth¥|aﬁan yridine 1n the same nmanner as in

Ref er ence E%%h%ﬁb 80 4P 3R afpMPound represented by the formula

N-t ert - but okyxar bonyl -t rans- 4- (5- et hoxycar bonyl - 2- phenyl -4 25
pyrinidinylanino)cyclohexylanine The conpound was treated in the sane
manner as in Reference Exa ﬁﬁa ) to obtain trans-4-(5-
mor phol i nocar bonyl - 2- phenyl yr| Irnylam ng)cycl oh¢xy] - amine (Reference -
3-59 in Table 5). 30 Reference Exanpl e 4 0 150 m of a tetrahydrofuran
suspensi on containing 10 g of trans-4-a Qﬂ& cl ohexanol was added 15m of
triethyl- amne, 50 ml of a tetrahydrof | ution containing 2-

chi oroa 8- ni tropyrjding yies furd hern RS, d Nere! Quiindaled o 35 S00ld no, and
then, the m xture was STiTr e room t enper a- 18 Hour's: ter was
added to the reacthareni xture 5 APR 2005

and treating the product with a dehydrating agent (for

example, phosphorous oxychloride, trifluorcacetic anhydride,
etc.}) according to the conventional method.
20 As the reactive residue of z? or 2?, the same
reactive residue commonly used as in the above Z' can be
suitably used.
The starting material [III} can be prepared, for
example, by the same method as described in Reference
25 Examples (Reference Examples 3 to 14) mentioned below.
For example, the compound [III] in which X is -N(R’)-
or -0- can be prepared by reacting a compound represented

by the formula [13]:




- 44 and the mxture was extracted with chloroform The extract was
washed with brine, dried over anhydrous sodiumsulfate, and the sol veppRr 2005
was renoved under reduced pressure. The residue was purified by silica gel
flash columm chromato 5 graphy (solvent: ethyl acetate-hexane (2:1)) to
obtain 8.52 g of trans-4-(5-nitro-2-pyridyl am no)cycl ohexanol. (2) To 10

m of a dichloronethane solution containing 1.0 g of the conpound obtai ned
in the above (1) was added 1.8 ml of triethylam ne, 0.65 m of

met hanesul fonyl chl oride was 10 further a1dded t heret o under ice-cooling,

and the mixture was stirred for 1 hour . BAn aqueous saturated sodium

bi carbonate sol uti on was added tog R peaction m xture and the m xture was
extracted with chloroform TNe '
af e

Wk, washed (W} h water and bri ne,
dried over anhydrous sodium 15 s : an& t hen, the solvent was renoved

under reduced pressure. 1.37 g of sodium azide was added to a solution of
the residue di ssowheddim 30 mlepafe seinmat hysf (@®° aNbae haad o xiyhe rdiwg Ul dvas
stirred at 50'C fqn ays.. After, cooling an_aqueaqu aturated sodi um

bi car bonat e sol ut %ong\l}\gs*adhdae‘c’ieih?os?ﬂ% ?‘838??8% ﬁ'isxaﬁ?én&ﬁld & Sti xt ur e
was extractad amide etdyp- pretateed Thetextaactheasofashed siatlhh waieatecnd
brine, cdri over ' sulfate n hep, the_solve 1S renoved under
reducedspre“gigcu}? & Cﬁi@&? elgﬁldﬂeépﬁlggélﬁg?gf %édggﬁ sP Fggaggﬁ‘l\fﬁ\?ash col um
chromat ogr aphy (sol vent: ethylR*25 acet at e- hexahe4{1:5)) to obtain 758 ny
of cis-4-azide-N (5. ni:tro~«2-pyridyl)cyclohexyl.amine. . {3) A Ution
conprising 10 m (()q?mtr%tlﬁla%ydf%%ﬁregﬁ-r)f%m% %fe%c\%valtveer ,recsolr?(tuael) nefnndSOAM%‘an?b of

t he conpound obt aitied siamet Imearaiw e e eI 0borge of tri phenyl phosphi ne
was stirred at. ;30 zﬁé’é@ﬁ@ Sfai e far YSmi&he L L.on - xt S
concentr at ed, t-'and L{ e reselmd)ue was %é?i_??eggb§cégl ?SﬁgggFE plfglsf)r(l e(%%l%fvn%'
chr omat 8gr @ghye {FotverRaset siy¢h aget br éethel Anhoe. (201isppropyditdivi 531 ng
of N-(5-ni taefi-fs PYIdAY) Jandi $a 1i fo £y 5h Ohexa0edkanhng o ( Elaaiaim%f}gd%f.
Reference 35 Exanple 4 in Table 5).” Reference Exanples 5-1t0°5-6 5 APR
2005 - 45 BCPORITWOCHLH2 e methy! f or dddi défwereesa3pEnded 66O Vg nf
trans- 4- t erdred e DANYY 25 NOEYE | PREXYhiAB §2BEpULEEBRLEngaRd 2Rel g Of
sodi um azi de and the suspension was stirred at 90°C for 6 hours. The
reaction niSAANER WP R PHto 5 water and extracted with ethyl acetate.
The exisact was anshed pyddeoei s @reupride, tHei £diyegratpydaays ogodi um
sul fate, and then, the solvent was renoved under reduced pressure to,
obtai n 47. $0§ 5PUG LILEES Y N-TIRVRS bOPBRD L ab BBAYRF cvBI SREXFPEYENE 10
(2) I'n 8 mcaof Heetxwaimedsiof ursed wer e suspended 500 ng of the conpound

obtained in the ghove (1) and 100 . of palladiu carbon (wet) and the
suspensi on was viq\gsortgluesI%/easﬁrglr‘feearg%’hcg'é? %éd?ggeﬁq;}eatsrﬁ%epﬁéé%c'é%v?oom

t enper at ur eefsdrduless dupumraly Dusedigad hin colue Sehohy dEZbgem ibe t hiei syslem was
replacgg used.

For example, the compound [III] in which X is -CO-

and R? is a group represented by the formula:

can be produced by reacting a compound represented by the
25 formula [15]:

R1

V2‘<<:>ZNH2 [15]

wherein Vv? represents -COOH and R* has the same

meaning as defined above,



15 twice. The insolubles were renoved by filtration, and the filtrate was
concentrated under reduced pressure. The residue was purified by silhi &R 2005
gel chromat ography (solvent chl or of orm met hanol (20:1), followed by

chl or of or m net han- -aqueous anmoni a (100:10:1)) to obtain 395 ny of
N-tert 20 butoxycarbonyl cis-1,4- cycldhé%%nedlanlne (3) A suspension
conprising 10 nL of 2-propanol, 0 g of the conpound obtained in the

above (2), 1.63 g of 2-chloro- 3 nltropyrldlne and 1.95 nL of
di i sopr opy| &t M EMe Ner YuB - PEPLEFEgdamaBertafofhergaf. onf eefat hetheaepvifon

m Xture was, 2o, CONCSRLERLEdr 8PUEE ch8dHCEY PHESEUERy I WA] §E WasS added

thereto and the m xture was extrgcted wiih ethyl acetate. The extract was
washed with brine, dried over aRfiy#lrous sodiuml8lifate, and then, the

sol vent was remyged, ungdeg?? rg %%%nm oS! & mm%c@%au@ueb Jurd fd.ed by

silica gel 30 chronatography solvent: chloroform” fol I’owed “by chl or o-
formet Ayl acetatei¢wcli¢ nipragsnspenspdning hReeresurlicagrovpnpdind in

ethanol was addeghhydg ogh 9ei cughdafli @xpngy a%bﬁo”b%BHﬁewﬂ@éhs&er%@ at
roomtenperature tor 18 hours, and the precipitatesS were collectéd by

filtration to obtwhstBeubedp QEBFQSQHCEG by the formula:
N-(3-nitro-2-pyridyl)-cis-I,4-cycl ohexanedi am ne dihydrochloride
(Reference Exanpl ¢’ 5N in Table 5). 5 APR 2005 - 46 Al so, the conpounds of
Ref er ence Exanples 5-2N©0-5-6 in Table 5 were obtained in the same manner
as nentioned above--{sing the corresponding starting naterlals Ref er ence
Exanple 6-1 Conmpound (1) N-Boc CH3 O3 (y~p "H (3) Conpound (2)  CH3

H2NIU' -/ H  ConpRfhdEBTs GReCXEBLE O bR 1ghEoAPOBRITPBFERSY FHBIN-B oc H
Conmpound (3) Bomiy@Fdgdult oxyear bonyl group H W/ + (6) |

or a salt thereof, in the presence of a condensing agent
(1-ethyl-3-{(3-dimethylaminopropyl}carbodiimide, etc.} and,
if necessary, by removing the protective group for the
amino group according to the conventional method.

15 Or else, the compound [III] in which X is -CO- can be
obtained by reacting a compound represented by the formula
{171 :

R1

zs-oc<:>4\m2 [17]

wherein 2Z° represents a reactive residue and R' has
20 the same meaning as defined above,
an amino group-protected material thereof or a salt thereof
with a compound represented by the formula [18]:
R*-Sn{R%}, (18]
wherein R® represents a lower alkyl group and R? has
25 the same meaning as defined above,
in the presence of a palladium catalyst (for example,
dichlorobis(triphenylphosphine)palladium, etc.).
As the protective group for the amino group, any of
the same protective groups commonly used as in the above

a0 R' can be suitably used. Also, as the reactive residue of

2°, the same reactive residues commonly used as in the




(1) According to the process described in the literature (JP83-118577),
met hyl 1, 4- di oxaspi r o( 4. 5] decan- 8- carboxyl - ate was reacted w th net HyAPR 2005
iodide in the presence of LDA (lithiumdiisopropylam de) to obtain nethyl
8-nmethyl -1,4 10 di oxaspiro[ 4. 5] decan-8-carboxylate (the conpound (1) of the
above figure). (The starting materials” wet e synt hesi zed according to the
process described in the literature by Rosenmund et al. (Chem Ber., 1975,
Vol . 108, pp. 1871-1895) and the 15 literature by Black et al. (Synthesis,
1981, p. 82ove £2)cam rpxtswbtaplB. 89ed. of the conpound obtained in the
above (1), 3.55 dpleped! uahbydogsbdfia 19:8} 9h YRLUANG! 558N &5) M oOh
water was refluxed for 2 hours. The reaction mxture was ice-co Iea,

adj ust ed i tke pRFepasedybPNrapdtdng0tbll cpmpoaoidd repa esenamqdedys th3o citric
acid sol utig,nangd reyjracted with ethyl acetate. The extract was washed
with H Conpound (4§ (p-toluenesu | fonate) 5 APR 2005 - 47 water and
brine, dried over anhydrous sodiumsulfate and the solvent was renpved
under reduced pressure to obtain _3.46 B of

8- nmet hyl - 1, 4- di oxaspi ro[ 4. 5] decg cArboxylic acid (the conpound (2) of

t he above figure). 5 (3) A n NiH;Q' ng 16. 1%1%] of the compound
obtained in the above (2), 24.5%g/of diphenyl phosphoryl azide, 9.00 g of
triethylamne and 160 nL of toluene was refluxed for 2.5 hours. The
reaction m xture WR&r¢te- Rodlad, thastioite mgaming agudefitnedtapaved sodi um

hydrOgencaﬁﬁpﬂﬁﬁfh§O%Eéﬁﬁnprégeﬁ@éérmQEgrbﬁhnghegEE?dogvgrs%ﬂQYQ%%%%O%Odium
sul fate, and _the solvent was renoved under reduced pressure. To a

sol ution of*}He YRR FRPAGUEBNPBRAESPALEA0PKL the dPrEuAY (28det ami de was
gradual | y added 9.55 g of potg&silfumtert- butoxidegynder ice-cooling, and

t he m'xBure was stirred at, 15 roomtenperature for 1 hour. The reaction

m xture’was pourBtFITHD Yo SRR tha N e ) 5 8aidhiX ahed EPFsEARE were

col lected by fil tnedr iy x@shefliméd havet-@r and dried. To a solution of the
resul ting GO und in 100 nL_of te rahxdro- furfim was added 100 ni of an
aqueous sol'(t iH TEFRTRg® 50 30 8YC 4281 2BSREI (ERELUMS SR B CAEPHYRPIPAL e,
and the m tiwireiderasetst i F ragd at i f onaréespeyat byeréabvifghates prokecm xt ure

was diluted Wt eous, sat urat ed_sodi um hydr ogen- rbonat e sol ution
and extrac&éﬁaew%%]ueqaﬁ% ra?:%?a?"e‘?nq'h%rmé&’t?58?¥aéggmé8hggewcf°ﬁv\ﬁﬁt'er and
brine, 18ri éd conadr mattlyakd - 25 ous sodi um sul fate, and the sol vent was renoved

under reduced pr. | 41 g -fert:hut car bon-
yl am no- 4- net hyl éﬁ%ﬁgﬁ%ﬁgﬁﬂ%@%ﬁ%ﬁg (%50‘%$%ﬁ§ 8%%8?& 'raflﬁu%f) . (4)
A mi xture ¢ofpriaianPretadtivefsrdersonpourulpbiagdeds 30 ithet hboakowd (3),

11.01 g of edigindyianet exybogohydride, 5.10 mL of benzylam ne and 150 ni

of nmethylene chloride was stirred at roomtenperature for 16 hours. The
m xture was The starting materials ([10] to [20] can be prepared

20 according to known methods or in the same manner as
described in Reference Examples mentioned below.

In order to obtain a trans form of the starting
material (III] taking a cyclohexane ring as a standard
plane, each trans form of the starting cyclohexane

25 compounds (the compounds (13], [15], [17], etc.) may be
used.

Also, the starting material [IV] can be prepared, for
example, in the same manner as in the process described in
Example (Example 3-1, (1) to (3)) mentioned below or in

30 accordance with these processes, as shown in the following
figure. (In the figure, 2Z° represents a reactive residue,
R represents a protective group for an amino group and

other symbols have the same meanings as defined above.)




diluted with an aqueous saturated sodi um hydrogencarbonate solution and
extracted with ethyl acetate. The extract was 35 washed with water arydAPR 2005
brine, dried over anhydrous sodium sulfate, and the solvent was renoved
under reduced pressure. 5 APR 2005 - 48 To a solution of the resulting
compound in 15 nL of methanol was added43.-32 g of p-toluenesul fonic acid
hydrate, followed by 160 nL of ether. The precipitates were collected by
filtration, washed with ether and dried to obtaln 7.49 g of

N- benzyl -t - 4-t er tAputhxyceabohye anesbdde of Z the same reactive

met hyl -r-1 - y L epesuyl f t he_conmpound _ (4 t he
above figur%§§i§%§éA§§$§€urg cg%%rggiﬁg g%g %bév%fth%B%gﬁ%o %ﬂg%%{%jned

in the abovesg¢d), 5.0 g of 10% pal | adi um carbon and 400 niL 10 of nethanol
was stirred under hydrogen atnosphere (1 atm for 24 hours. 10%

pal I adi um carbon was renoved by filtra- tign dnd the filtrate was

concentr at ed. Theffﬁﬁultlng resi due was, di ssolNved in a nlxture of 50 nL of
an aqueous 10% ygpoxi de sol ution gnqq m. of etheR, ®#'he@ 15 et her
| ayer wag,cnash ﬂhcma ep and brin el over \

sul fate, and the “sol int was yf reduced
g of t-4-tert-"butoxycarbon- famrm@4rmtﬁﬂ-r4-é¥ X
conmpound (5) of the above figure). 20 (6) The filtrate i'n the step of the
above (4) was treated wth an aqueous SOdIUﬁH ydr oxi de sol uti on and
extracted wth chloroform The extract wasH sh d mnt mater and brine,
dried over anhydrous sodiumsul fate, and $3)r enoved under
reduced pressure. The residue was 25 |I|ca gel col um
chromat ography (solvent: hexane- ethylcacetate F 1 to 3:1) to obtain

N- benzyl - c-4- tert-butoxycarbonyl am no- 4- ﬁg&ﬂé d&& cycl ohexyl am ne.  Then,
this compound was treated in the same nman qundd¥d riped in the above (5)

to obtaisn c-4- terin@b&&w&@womﬁ%ﬂlmr&&m hydvént 16 chphexyl am ne
(the conmpound t he above flgure Ref erence Exanple 6-2 In the sane

manner as it %ﬁ%dﬁ%tﬁihﬁbl%rﬁp fq)a?%Pr?5§90F°(E§3e§9%b? }8ri88ing
benzyl oxyneIatwéd Ci'rh od | fice S5fbnat €AdaoOf a N@i Ty | chogbsle, | Andhgust epeaf

Ref 6-1 (1), . . .
Fo bt o' bR BT o HRERRYE Ry BURC RS SEAPRRS 0BR1 t - fgrming
cyclohexylamnémtmﬂnt éemfﬁﬁetmmamyyamb@mylanino 4- hydroxy-
t hyl I I
Ref of citde Exorpl € LA T8 (050 oL 16y ottt Tor 151 R Bt hoxgmet hyl
chloride Sppistiserl e nedigyl c¢loehdeal nopdmes sieps o ufef @8 cager&xamphe 6-1
1 t-4-t -r-1-
G tert - bR R IR RS B s o RGP IR
obt ai ned. Reifar.encer Pt esd 7-df tohFor@tographies and the like.

In the compound of the present invention, optical

6. 87

15 isomers such as racemic isomers, optically active isomers,
diastereomers, etc. can be present alone or as mixtures
thereof. A stereochemically pure isomer can be derived by
using a stereochemically pure starting material or by
separating an optical isomer according to the general
separation process for racemic resolution. Also, dias-
tereomeric mixtures can be separated according to the
conventional method, for example, fractional crystalliiza-

tion or by chromatography.

EXAMPLES
The present invention will be described in detail by

referring to the following Examples but these Examples do




10 A m xture conprising 1.70 g of t-4-tert-butoxycarbon-

yl ami no- 4-net hyl -r-1-cycl ohexyl am ne (the conpound obtained in the &baRR2005
Ref erence Exanple 6-1 (5)), 2.04 g of 2- chloropyrimdine, 3.24 nL of

di i sopropyl ethyl am ne and 13 nL of 2-propanol was refluxed for 12 hours.
After cooling, 15 the reaction mxture-whs diluted with water and extracted
wth ethyl acetate. The extract was washed with water and brine, dried
over anhydrous sodium sul fate, and the solvent was renoved under reduced
pressure. ThetrEStdué waslpoiit- thieegriegesit] ioaegelionol utmm chr omat ogr aphy
(sol vent: %X$ g% n§e5ate hexane (30:70 to 50:50). The resulting conmpound
was di ssol v R of di oxane, 10 nL of 4N hydrochloric acid-di oxane
was added theretoa andtbhetnni&umethasoitsnﬂedlohoco&thdunag The mgacifi on

d th I
col 1 ected oSt T BEoREROsEl o] - cOAokVE Bl SR Rs, TRBl Tt e El R 1 al s
di § sméwvetdonredwaedew)wandh3Rgsmgatdr at-dd -wiitlropat- 1 daorsat
2ﬁ£§eqhentl wxg oA g DZQ E rofsrga Zr N g @@&u@mh}SST =
v E n#gf%ﬁ ﬁh 1% %ﬁ (go exshcs %§%&§% egaun e Oﬁﬁbed

anhydrous sodi u VENt was're
pressure tob@b@m]nw537sngrgedoﬁt room temperature for 15 hours Water

1-met hyl -t | a exvl.am ne fer nce Exanpl e
7-11in Tablééé)ag%fankg %chﬁggﬁn S ogxah?gréﬁgequaﬁﬁ%%% % % to 7-5 in
Tabl e 5 werexovhrataddwinht hhloamfonmnnelf o8r nelme i entdachbwae, dusedg t he

correseend'aaeétesam E@ig%té' Stha®sBh$8n ¢! sscggﬁ%@ﬁsu%eﬁef rdle

Exanples 7-6 to 7-9 € 5 were obtained in e sanme nanner
ment i oned SPREFERDO5 1”5@ repioiee wasnpgurified by diol column

c-4-tert- bUél?i‘AlrﬁéE@QPé({a%@ RQofvERENY b- tho@yﬁalaehsmlaemer@f%%mfsorm,ound
obt ai ned in the above ference Exanple 6- 6)) e_correspondi ng

starting el et iml an 81%¥sBroﬂhétcoﬁﬁeﬂnﬁélbfP %@%n@%SEﬁaﬁﬁPe§e¢ io to 7-

18 in Tabl ey 55 WeL €o bt ehPpedatbBLh B8 - §25ENTRBRCELES rBRBEMONGA G }RQYE, 1US NY
t- or ¢c-4-tert- butox%carbonylanlno 4- hydr oxy- met hy I-r-1-c cl ohexyl ami ne

(Ref er éAce Txatpl €V 6ty§raraleréc ESFF‘*e%ﬁBﬁal ﬁadsﬁawﬂ—. RE R&heri mege 10

Ref erence BpdpeesivelP 48d4d28hereto. Precipitates were collected by

4-tert-Buto .carbon | ami cl ohexanone_(the npound 3) of
Ref er ence Tt % ﬁ)a dw?ﬁggéo¥?e pGhasTi hg eP5AEPNgS ga?eFV& “an ani ne

conpounds) MEW&nse@CtEdniﬂrotheppfeagmaﬁlﬁﬁlSgdﬂdhhkyﬂam&hGXﬁththdrIde at
16.hou tirri

roon1ten115 u e fo r ng, _and,t an.a

t r eat ment &f %%%?l%hhﬁ?ﬁ?ﬁgg cé?ﬁ?$8i8ugafg n&@gl ﬁotectlve
group go- tnﬁxawmb&@ohylzgt@upﬁ 15@ obtain t he conpounds of Reference
Exanples 7-19 to enc - 0.8-4 20 (1) To
160 mM of a nethgfene cﬁforl e so u%?égicgn %%ﬁ?ﬁgk§§%§8§né Sgd

4- (tert - butoxyreshondl mn Aoycychohexbaonalandthéd. §6rpl tokated in the

N et hy! Denval A i, 4R1oa 20612 e 1an 0Pe 0101 1 508LHILLhBLAGE! RXKBALORY e
under ice-cooling, and mxture was Stirred room tenperature %or 14
hour s. Theih%a%hqqﬂ]below (Examples la-2 to la- 89 1b-1 to 1b-71, 1lc-1

25 to 1c-52 and 1d-1 to 152) were obtained. Incidentally, the
corresponding starting materials were chtained by the
similar method as described in Reference Examples mentioned
below, by known methods or by a method in combination of
these methods.

30 Provided that the compound of Example 1d4d-77 was
obtained by using trans-4-(l-piperazinylcarbonyl)cyclo-
hexylamine as a starting material.

Also, the compound of Example 1lc-39 (namely, (S) -
cyano-1-{trans-4-{(N-carboxymethyl-N-methylamino)carbonyl] -

35 cyclohexylaminolacetylpyrrolidine hydrochloride) was

cbtained by treating the compound of Example 1c¢-38 (namely,




25 mxture was diluted with an aqueous sodi um hydrogencarbon- ate sol ution
and extracted with ethyl acetate. The extract was washed w th water SapeR 2005
brine, dried over anhydrous sodiumsulfate, and then, the solvent was
removed under reduced pressure. The resulting reS|due was suspended in 30
hexane and collected by filtration. This%other liquor was concentrated,
and the residue was purified by NH-silica gel chromatography (sol vent:
hexane-et hyl acetate (97:3 to 83:17), and the residue was further

suspended i hSheRanganndl - dorhmeat éd (Y - fektr htkonycalrboalyy mett hyds- Nonbi ned

with the 35 [ ' 5 of
N - Denzyl - NEert B BLSaPhanY PR A BRR Y ahihbl 3L RGPty

cycl ohxanedvahiinerifpugugpemtionaotd13£631lgwel bli sreempognoviarid 2. 00 g of
palIad|un1hﬂgapgbgfogggbggaﬁuspended i n nmethanol was subjected to

catal yti c hydrogenation un normal pressure 5 at roomtenperature over 5
hours. TPhe catal ydlseasthenpympoung 6f| that Enanahd fHelfti |(faated was(s) -

concentrat ed undes iengggspae%?”%?pé?a%?h?iga?bﬁ ¥2)9 clohexylﬁﬁbnﬁ%

N-tert-but oxycarbonyl rans iam ne
conmpound obf-aemeblpynr@hedabgv@ﬂ(lzgﬂraﬂulpnedebrwes thp@ndldn@ystta:reamg_

materials (ghkpgide) - Mese yﬁgd ﬂﬁ?oﬁﬁacB dExHHQEE EafHBX((%&e (§ﬁ§£, in

t he presence of dIISOprOp% am ne or ours as in
Exanpl e 7-11- brEanshe- f#s F@thowﬁ@éhﬁay\lvaé QHBFééFééYtIGaa‘chodl-treat ment

Wi th gﬁbieyeﬁoﬁ@kplaﬁngo¥Q@Qtyﬂsgigaha3§gew~LhtHOEéaﬂéﬁﬂg¥ifﬁyponate

to obtain e _conpounds of Reference anpl es 8- to 8-
Ref erence Ex@#pfes 9-1 to 9-45 2.04 g of 60 % sodi um hydri de was gradual |y
added to 1pRamb18f a-iespahydgofuran solution containing 10.0 g of 20

trans-4-(tert-butoxycarbon Ianlno)cyclohexanol and 7.35 g of
2-chl or o- 5- At} rBpY+ FEIRE, ©anB0 omeLobr 4 dFﬁﬁFh?PEBFVS%FH@nY%églﬁﬁkﬁﬁer added

thereto, andethehcythehsxxhofie \WeBe Sbhpbefldabfr pefeenper abdam feors -1 day.
racted with chl orof orm

The reaction e wa oured into water, and, extr
LSS VR CHE BN LR AR o0 1 S SR AR IR P - 8
sodi um sul f e #Enoamill then, 1shem§0¢ﬂemtemﬁs aefvedd anderomedueﬁdcﬂkessure.

The re5|due ap Iled to. 8 um chro t ogr sol
chlorofornla?o%%etg ®chro 6?%r%%ef%y? 5%%?3f%t?§6 9? éﬁ%aln pomder
30 crystalsmvmmursus@endeHUtmdewhyh aneaaueehexaaEunaxed sedliutn ovydard

col l ect ed % %ﬁ%%ﬁéﬁé@ Qpigﬁni&%Sng Eracteg rlth chloroform

trans-1-ter oxycar bon anlno OXYy) - ¢cyclohéxane. To
10 nl @i aﬁT@%h%mb¥a@Usp@ﬁsﬂohE@omvarnangydsﬁwsnQOGiumhssléQMpoum@ W

added 2 ggleéhbya£909@£6+gdS@h@&fdrgaeé@@ pSoLubbon, And Lhe;glyture was

stirred at room tenperature f hours. Th e precipitates were coll ected
5 APR 2005 waszpulbyqultlmt%hl% %% aFpl o8B pprofatpansPhy( 5 seilvesL2-

hexane-ethyl acetate (4:1) to (l:1}) to obtain 304 mg of N-
tert-butoxycarbonyl-1-methyl-c-4-(3-cyano-phenylamino)-r-1-
25 cyclohexylamine and 292 mg of N-tert-butoxycarbonyl-1-
methyl-t-4-(3-cyano-phenylamine) -r-1-cyclohexylamine.
{2) 243 mg of N-tert-butoxycarbonyl-l-methyl-c-4-(3-cyano-
phenylamino) -r-1-cyclohexylamine obtained in the above (1)
was stirred in a mixture of 2 ml of 4N hydrochloric acid/
30 dioxane and 2 ml of ethanol at room temperature for 1§
hours.

After the reaction mixture was concentrated, to the
residue were added 320 mg of (S)-1-bromoacetyl-2-cyano-
pyrrolidine, 0.6 ml of triethylamine, 3.5 ml of aceto-

15 nitrile and 1 ml of methanol and the mixture was stirred at

room temperature for 15 hours. The mixture was diluted




pyri dyl oxy) cycl ohexyl am ne hydrochloride (Reference Exanple 9-1 in Table
6). Also, the conpounds of Reference Exanples 9-2 to 9-45 5 in Tabl g &PR 2005
were obtained in the same nanner as nentioned above, using the
correspondi ng starting materials. Reference Exanples 9-46 to 9-47 60%
sodi um hydri de was added to 10 nml of a-t&tra- hydrofuran suspension
containing 1.00 g of trans-4-am no- 10 cycl ohexanol hydrochl oride and the
m xture was refluxed for 1 hour. After cooling to roomtenperature,

2-chl or opyrvith @hnaguasus| swlityradedd sbdenet hydrdgele aribonate was iion ed
at roomte a r Th acti ure._was gured into

i ce-col d mg?gé %ﬁéggégractegﬂ %Pﬁorﬁﬁgsoforﬁﬂelgx%ﬁ%chv?ﬁc a&s R&Shed
with brine apdydroed svdiumnbkydfets asddichm sovlivene, wamd:ﬁﬁﬁﬂ?edlﬂ@d&&ivent
was renoved, pr r e _residue u fle NH-siIica
gel colum c @%ﬁ%? %?ggﬁﬁgfsoﬁgéﬁtges % %%%t%fﬁmﬁéﬁg %y gel

chl or of r m @b bumi) cbromaapgrasayngsoﬂvenanschl©2026rm methanol (50:1))

pyri m di nyl h | am fer anpl.e, 9-46 i Tabl e .6).. Al so,

t he conpoun§§ %§g§£ﬁp?ég gghg%iﬁﬁ angﬂéﬁnﬁx gBﬁf&lH@& Fﬁephg §§ﬁ§knanner

as nentlonedl@bohﬂdrgshhgrﬁhea0¢drtesp@nddngs$taFtya90ﬁatda|mb&hy25c-

Ref er ence appl 8 n LERNGE

trans-l-teE%- ut%x%%ér %%9 g%ﬁﬁggz ?g? S EBer 3? }ace 3@ oﬁgaéne was

obt ai ned. Shb@@q@bhrdyochlguspenéwehlgf2 3E35mglef2thns conpound in 30 ni

of et haréol Ve @éiﬁéeﬁ’ kr §0b§Qo§yc§9flo&§§ Qghgﬁ"aQ' R L %“ (drY) and

then 1. hydr azi ne nonohydiate were ad de ereto

nlxture\Mﬁ$Q#¢¥¥%ﬂl$@} {61nFMG@ébexIQSNWgeonFhenﬁén&ﬂnmhg above (1)-

pal | adi um car bogs wese 2ddgd; hhen et Qaa@dmsﬁﬁem égugﬁ rehl.uxeqd ahgr. 140

m nutes. After the reaction m xture was cooled to roon1tenperature t he

i nsol ubl es Wer®e tlarbveds b3 - FYP?PaPPBHYéﬁﬂlﬂﬁé Fi Lt FXE OMEE Y BAGEN rat ed

under reducask Sy ARR20054in83diRYBESHhEor1H8 NERHIbLBI2I8SiidUG A% 2)

crystallized frogm ethanol-water (1:1) and the crystals were collected by

fiitratron Y° B HP2I58 g of trans-1-tert-butoxycarbonyl -

am no- 4- 03Eunmgkébpyrldyboxymcyclohexane 5 Then, hydrochloric

aci d- di oxane was added to _an anol solution of this conmpound to subject

to acid treat- nme l??)?ﬁﬁ%ﬁ???? h§94sf%r5h?ﬂom§tﬁ§F?a§rogg?EyUFGEexyl-

am ne' hydrmméﬂmﬂddEn(EﬁéesemeemEhﬂapl359148Examﬁabbe26l toRef.@r,ence

Exanple 9-49 10 In.the_.s nner_as in ference, Ex usi ng

trans- 4- (teﬁ?é%u]giyd%ﬁb%ﬁ?T%n1no? ycFRhdx&ndfC¥Rd Tt ngé8r8e¥65%dl

starti Ag mﬂhﬂaxﬂ&ﬂ trans- 4- (5- et hoxy-

car bonyl - %ggﬂ?/%] opyrim di n-4-yl oxy) cycl ohexyl am ne' hydrochl ori de was
1

obt ai ned. ydrochlorlde conpound was nmade into an aqueous sol ution,
and the solution was treated with potassium g
Br-
N
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Example 3-1

(1) In water was dissolved 5.0 g of trans-4-ethoxycarbonyl-
cyclohexylamine dihydrochloride, and after the solution was
25 made basic by adding potassium carbonate, the solution was

extracted with chloroform. The extract was washed with

brine, dried over anhydrous sodium sulfate, and the solvent




carbonate and extracted with chloroformto obtain its free form (Reference
Exanpl e 9-49). Reference Exanples 9-50 to 9-54 20 In 50 nL of chl or ofjoARR 2009
was di ssolved 2.75 g of N

tert-but oxycarbonyl -trans-4-(5-ethoxycarbonyl - 2- met hyl t hi o-

pyri m di n-4-yl oxy) cycl ohexyl am ne (a corffound of Reference Exanple 9-49
prior to deprotection (hydrochloric acid- dioxane treatnent)), 1.73 g of
75% m chl or oper benzoic acid 25 was added to the solution, and the m xture
was stirredwas reermtmmdelm@@eatneeuo‘:ed Bbesbuutes.A Thextute 1d£gthé di et hyl -

am ne hydr ng e | am ne.were_a t her et and
the mi xture}':\%]\é/ajgéi"lrl tﬁe %tl Fri2 {ué o%?éfuﬁnaab 8‘8&%‘3{?6?5{9 g’ i%um
hydr ogencarmbnaf ea by Ut 8 brohas ws@ aeldedxed fbe deanbu@s.nm Xhere, and the
m xture was . n or of or yer col l.ect ed .by .
separati on, ré%#‘ug{e‘? o%egggﬂ%ydgguégé%%?grrﬁg]u ?%dwgg Phedégl"@?ﬂt *ﬁé&‘

r enoved Sunde @ eelfe. prrésasmré,or‘ﬁfe)mlesacdu.etm vanh:e]dedbylshl aga gel

oot nCh OTRERARP Yo (2OLNER" ¢ NEXANES Db 201 3R, T QLELEPGRT0p2aR0 O)) 1O

obtain 2.74
car bonyl - t ré&nsed- Q&eth@w@mrb@nwdmr@dsmfayéanand) cbnABPRt2@@E4- under

pyrimdin-4; %&‘}gyé(d ?ﬁﬁmﬂl a"ﬂ-h%ed:es:niée PN d?fr ol gcle ed b

treating wt dr oric aci d-di oxane and su seque y Sheuttarrt zed W th
pot assi um chkdPhag el ven bt edma toanzpiy [ sethexycachbaybf2xrmbmethanol -

di et hyl a 4- h ere 9-50
o Tl oyAdadud IR £ Ve byl Gy EL Pes L BEL B8 b TP echoBET trEig g o,
Tabl e 6 werRraRRmy Yoy ¢ qrhory Shewc heheey L asinent i oned above. 10 Reference
Exanpl es 9-Bh) t0 Procfukd)ot Nsdp rrr} of @ﬁ@a@%pd\@ﬁdd%ﬁﬁghﬁgq n6{Re0 Of

N-tert- butoxycarbonyl-trans-4-[5-ethoxycarbon di et hyl am no
pyri mi di n- B34 %ky| Oycl thexsa ant an)(thebE‘th%‘aﬁ'élef2R§i’erlope’ﬁe"élE5@aﬁﬁl-e 9-50

prior to depmt:ﬂ;:tdpmtwaﬁimﬂopﬁlgr?hﬁiaﬂﬁlefa@a 20Meodg 3hesgdi Uum
hydr oxi de sol utjon was ad ed theretpo at roomtenperature, and the m xture

was st tPr ed oRAgshi v . SEHeF $ 2Rt i Dh B XEir b2 vBRUARH utbt S t FOMRERY , O and

then, citrisodatithnmsratited, t4es akp cblfltNJNtdﬂ21§@ﬂ)ﬂbb9metﬁﬁﬂiaﬁ@n€em ral. The
precipitateﬁodérc}/%st l.s re collected 20 by filtration, washed wth_water

and dri ed “b]re% AT bhE R 215 gRofontaining 803 mg
N-tert - but oy cair b HuEyEdlcarbonate were added to the reaction

4-[5-carb ey d | | :
Lo car Dol TELY | AL 0D PNEL N S D 2 3] XH] GV S L Qe YRS (2

conmpound ob B e above and
react edow tirm Stl'amnsng arfltree“ ctve meeuwtd oim mﬂ:ﬁnsaamammmrcmtrmt&ef er ence

Exampl e 11che Thcdifsil {4 gk £OrPANEL (el ogtlor | dE) s adlec 00,

aqueous SO ution, t e sol uti'on was Sssium Tar onate
and ext r acta i tteh smmr:o:frorwna ovaihed rwiatli rae @@ué@mm 1Thusitrhe eompounds

of Referencg Exam) esvakea® 44 Srine, dried over anhydrous sodium

sulfate, and concentrated under reduced pressure. The

25 residue was purified by silica gel flash chromatography
(solvent: chloroform-methanol (100:1})) to obtain 658 mg of
(S} -2-cyano-1-{N-tert-butoxycarbonyl-trans-4-{2-propenyl-
oxycarbonyl)cyclohexylamino] acetylpyrrolidine.
{3) A mixture of 600 mg of the compound obtained in the

30 above (2), 165 mg of tetrakis(triphenylphosphine)palladium,
271 mg of ammonium formate and & ml of dioxane was stirred
at 50°C for 1 hour. After cooling, the reaction mixture
was poured into water and extracted with chloroform. The
extract was washed with brine, dried over anhydrous sodium

35 sulfate, and then, the solvent was removed under reduced

pressure. The residue was purified by silica gel flash




57 in Table 6 were obtained. Reference Exanples 9-58 to 9-64 (1) 0.494 m

of DVBO was slowy added dropwise to 10 m of 35 a methyl ene chl ori deAPR 2005
solution containing 0.526 mM of oxalyl chloride under argon gas atnosphere
at -78"'C. After 15 5 APR 2005 - 55 mnutes fromthe conpletion of the
addition, 30 m of a methylene chloride33uspension contai ning
trans-4-tert- butoxycarbonyl am nocycl ohexanol in was added dropw se, and
further 30 mnutes later, 2.52 m of triethylam ne was 5 added thereto and
t he mi xturechwmemstpgraghat (s38venfror cdQorpvifputemeancnatl A'sCG:f1on b mi nut es.
An aqueous carbqnate.sqgl uti 9 the reaction m xture
and the nl§§g%ggkg§he§%rggte§)m?t%& %|Oﬁgﬁg?%1 he ef??géf% ? ‘dried over
anhydr ous sbd&uaréubaabexyamdlbhenylahens@hvem&lb@nmma1memmved under
reduced presgyr u g.kegi spended in

hexane- |sop?ogy SIEGtiﬁﬁxé 20 @eﬁfﬁgﬁ Vﬁg@ mamﬁyefFPFF&%F&Hgt&SSbtaln
0. 903 g %of mg(Pérthebgomnyeadbghyhanﬁdoycy¢hehehanene3) (8p hg 3%02n1 of a
tol uene sol Ut QB.5PR .ng 0 h u btal ed_in the
above (1) was Qﬁ g %fggmfséﬁé glq %%f%? E %ﬁﬁ??ﬁ%b tyllmFtrpl gﬁn1n°'

hydri de-t ol eeeRYlsofarboAiaridzgagd &8dmghe fnilxhwdeowadesiziotrédzat et he sane
tenperaturewggr é p HESar ALLEK sheagen dgconposed_ by
adding 33 m of ® he ano dropmnggmgéggiﬁkéo o ?gréow? 0 nsg ?gwe?er was
added there%@tHEﬂﬁE#heOﬂiRmuhedrmasnsarbpedtEosolumoon wilse agdedi pbt at ed

i nsol ubloes WRE eref CPPYRmbPYchLbt LA QRe &E ﬁuﬂ&gau? §x$ﬁc9fatnﬁtk"trate

was separated and dried over anhydrous sodi um sul sol vent was
renmoved undetleedifesd- priss et rate ‘F@%Uﬁ’wf#@d%l'ﬂesbdueevmeds@sp@@lded in

chloroforn}¢@@pr9@y a£bher s Bl Xerl sﬁQkxe@taHHdeﬁehea&beatauqst?smb0§8'Ub'es
wer e renoved g tration- The filtrate was concentrated, and then, the

sane oper at't¥H Vva%e"ﬂ)‘é??%r%ﬂswlfﬁ i st Wlﬂﬁwasmess?b’éﬁﬂﬂmgﬂmltrate

was concentdmtesk esli £ he1 s eshdgel was oaoaﬁuabéteﬂlbylielee@ueebnfbesh
solvent: ethyl acetate-hexane (1:2 to 1:1 and the

col um ghro o] rqggygé g
obt ai néd cot ot %5y T%?Eh%k?ethr%ﬁ@ﬁdgugﬁénﬂgaepn TREYAME- F@oBPSpyI
ether m xedssblves wnder heattogiand, shbj ertedikeukkl Waat keRrakg0a€ to

obtain 6.95 of cis- ﬁ 35 teft bgao carbonylan1@§cyclohexanol éS) The
conpounds of° Hef eTERTE* EXaRpt 88 97 581PBE8S64 Th B APRE2EECT BEtuLd ¢ 6
were obt ai nezke redded seeehamoheandswaneRef enanaerebxamplkeifglionsang the

above- obt ai i S-.4-t (0)'4 car Ll am.nocygl ohexanol and the
correspondﬂﬁgg% ‘ar ?%dﬁi%a %rla " uEf %reﬁge Eg npPe® BT E1) A nixture

conprlgpmg%ﬁQQIQFQﬁ Hod ey - mwmnageacbnhyhatensqbuuiunthyhdychehexanpne
3.05 g of sodimphof Al | 46 o AN, 100 MnPfed SOPIORY. s AL L0 &S, sfirred

at roomtem
agqueous saturated sodium hydrogencarbonate solution, water

and brine, dried over anhydrous sodium sulfate, and then,
the solvent was removed under reduced pressure. The

25 residue was purified by diol chromatography (solvent:
chloroform) to obtain an o0ily product. The oily product
was dissolved in 1 ml of ethyl acetate, and then, 0.5 ml of
1IN hydrochloric acid-ether followed by 2 ml of ether were
added thereto, and precipitates were washed with ether to

30 obtain 106 mg of (S)-2-cyanoc-1-[trans-4-(2-
pyridylmethylaminocarbonyl)cyeclo-
hexylamino] acetylpyrrolidine-dihydrochloride (Example 3-1
in Table 3).
Examples 3-2 to 3-12

35 The compounds of Examples 3-2 to 3-12 in Table 3 were

obtained in the same manner as in Example 3-1 (4}, using




perature for 1 hour. Under ice-cooling, the reaction 10 m xture was dil uted
wi th an aqueous saturated ammoni um chloride solution and extracted W APR 2005
ethyl acetate. The resulting extract was washed with water and bri ne,

dried over anhydrous sodiumsulfate, and then, the solvent was renoved
under reduced pressure to obtain 9.20 g ¥ a 15 mi xture of
t-4-tert-butoxycar bonyl am no-4-nethyl-r-I1- cycl ohexanol and

c-4-tert-but oxycarbonyl am no-4-methyl-r-1- cycl ohexanol. (2) A m xture
conprising 9S202gcpénthie- ¢BApeundbabbayradbiony 1t- e aalzove c(aikho:&o’c_l,&lg; of

p- met hoxybe i i hlori f di_nethyl am_ng i ne and 100
nL of net hyﬁé)?]%fa@%%hg eegwiagy P?uxeaefgFgfocﬁgaPél%dAﬁfert oc?l HNF the
reacti on m Rxamplead- Washed anththa aqueeuposdtingakedrtiad tidterials.

hydr ogencar ol u ap,aqueous 10%citric acid solution, water and
brine, dri e%?&\ﬁ/%rfegn#y%rggs‘isgél um 25 sul fate, and then, the solvent was

renovedS Th® sebidien ofs2 cmysoal ktzedniromle-hexane ft metblaaiol 0. 68 g of

-4- tert-b (4-meth he

carbony! ) - 1P RELERLRE YOS TME 2ot TR ] Yy TR 5 LD P taze 1M e
by silica gétheotempould ehrbetieographfixpapleent meathyphedc eedtoss)n-dirkane
(1110)] Yo o obtayn,2 £018. 1 8oy XhULEal 1) 5} 8h oL he (R0¥S FQmQUNd (el s

conmpound) an tert- ut oxycar
met hoxyphen$yi @i bonyd§ -stircgd| @hexanml témpans togepdomdlS hEArsA ni xture

conpri signg 0. 68 vgagfaa&srdcaéogg Qgt?gf @%g@%ﬁﬂfﬂ g 2BQYe (2) b 10 g

of sodi um hydr oxi de ano viater was heated at
external 5 RER 200% v 5h @@h@é@é@mﬂe AL TSC floe daxhoret Wisedriedl ing the

feacti on %ﬁ#rﬁnh%@ﬁoégé’@(ﬁ‘iur‘d\’a§ui§g9¥edtﬁgdgﬁlbgglﬂc§g PL%WLG and
extracted with eth acetate. The extract was washe an aqueous

sat urat ed SHRA®M FSEHOYERESDORAEe sOtutioNidue v erewhif bedney dipdd over

anhydr ous s@sti whn %ﬁf&ﬁ@to@f@ph} hego1{B8L SObVERt swag et 8ARYEd clﬁ&%% reduced
pressure to_ obtain Ig of c-4-tert-butoxy carbonél(am no- 4- met hyl -r- 1-

cycl ohéxanofoT4)tq nO‘?'ﬁ%l e rahnePTadufh- t B ARVEY (BYORYC hs¥A 3. 50 g

10 of the m&@wpve(d &) @fs chs &OrstRpd a&aagtfaoorrsomabmee!hilarotff&nabove
(2), 1.77 g t-4-tert- tox ar boggiam no-4- nethyl -r-1-cycl ohexanol was

obt ai ned. r]eh%é“]Ex% r‘?"‘? 6S gaghe- ‘EBHﬁBUH6§ gRdrEs dhefedo.
Exanpl es 10fc21]an€bdl.('b)8 3 rml 1r5f Tabher 6 Ve ighi tod el wéiré heo BasELBANBGr as

1 oyl onckiar Rt bt St e R ) PO LRRYERE 108 PasBondlg S
_stathublag gmmncaﬂs— [ A0 - 4hz)cmrpmnmspphdﬂémleameyaaﬁgkgﬁamﬂﬁa]to 10- 8
in Table ﬂﬁd_ r ion a si ng
c-4-tert- but oxycar%lony adnélnho c}lh{‘}g?%ggglg?ﬂtﬁ:gcl(%% nggélg E:{e erg'nceeyl‘:l:jarrpl e
10-1 (3)) and therlcorr edpormfingputds to hE Rl ¢al 4: 2 ReferéhcenErabpbes
11-1 to 11-38& & Jrali dl 121 e same manner as mentioned above,

using the corresponding starting materials.
25 Reference Example 1
According to the process described in the literature
(W0 98/19998), (S)-1l-bromoacetyl-2-cyanopyrrolidine was
obtained by reacting L-prolineamide (commercially available
product) and bromoacetyl bromide, followed by dehydration.
30 Reference Example 2
L-thioprolineamide hydrochloride was synthesized
according to the process described in the literature
{Ashworth et. al., Biocorg. Med. Chem. Lett., Vol. 6, pp.
2745-2748, 1996). 2.36 ml of chlorocacetyl chloride was
35 added to a solution of 150 ml of dichloromethane containing

5.00 g of L-thioprolineamide hydrochloride thus obhtained



A m xture conprising 500 ng of trans-4-(tert-butoxy- 25

car bonyl am no) cycl ohexanecar boxylic acid, 250 ng of N methyl - benzyl ajridpre 2005
434 ny of 1-(3-dinethylam nopropyl)-3- ethylcarbodiim de hydrochl oride, 306
ng of 1-hydroxybenzo- triazol and 5 ml of N, N-dinethylformam de was stirred
at roomtenperature for 15 hours. The ré&hction mixture was 30 nade basic

by addi ng an aqueous sodi um hydrogencarbonate solution, and extracted with
ethyl acetate. The extract was washed with water and brine, dried over
anhydrous a&odi 8infguhlacé, tandthhéapinkeusdeventenasolémgvedndnddre reduced
pressure t i : nzyl.- s+4-ter
butoxycarbgﬁg?gﬁ$%o?%%ng?ﬁgF8§EPghéggnééggbgéghgééF%%e %Pft&rgcggﬁerging
670 ng of thhe reapbued, mbxpuref w4k 5AAPR 2063 chlb8omkydroehlsoliution

aci d- di oxa . 5. f odj oxape Lr a om.t enperature faor. 12
nours. The T2aeti 3k 3t or a2 pPPTathe R o7l BECHY EERRLTSYGR Ve

t rans- 43anm aohdbedey| and phehpisypokehwranéoacbexasricderkydracitioom de

Ref 1 i e 7. d f ference
Eeanpl oo of TP rerr 1ty T ABESS ) Pne oG of SEFROLLCRS 0 R0SS

ment i oned %%t%wﬁ%e@@U©@@aihéa HAlt helgamennanderadsriedriededvabove by
using the CokPRANMI RgSLALLANG. 2FLRE, couReUndy 1fa(3bhaLARLERA N am ne

conpounds or cyclic secondary am ne conmpounds such as a pipéeridine
conpound, a‘iPeregivweedcprpdsnte. eard) suppeavededyt hahei mesadaeoivafr ee

conmpouRds, ciheyaCAN. b8 PbLAI PedePYrSabytathng 8n ?gU?Oqg)ing%?g?on a

hydrochl oride salt conpound w th potassium carbona ~an
extracting 3HEEXbi 4t FoRAFRheepl 6 6Rrer AF WeYlAY-PRewnéghr 6E¥SERES -sodi um

sul fate andkd edmuidd themsobyentupgdes . g4peduced pressure.) (As the starting
am ne conpounds (a iferjdine conmpound, _a fiperazine congound, etc.),
t hose synthesized“b‘g3 hel 2B Pt hotstHP - Reflt @ReRY EXx@kpres215019¢ 02nd- 11

nentionedlxﬂdﬁ%-1ﬁK—&ﬁ@%@h@ﬁ&ﬂ@dﬁaﬂinéomblm@dgﬂeghgdﬁhBBSEeQﬁsmﬁ&¢-Used-)

Ref erenge EXx l.e 12-97 (1) A mixture conprisin of

trans-&g(teﬁ{E %éﬁegkﬁé%oﬁ§?aﬂ+ho¥%§c?gﬁﬁﬁﬁﬂegérBﬁ?glFEmHEFSFu292§°§ of
25 t hi onor phaddyee, 3h0 pyeafipli-tad-oad ity | Bendedd apylHirBeration and
ethylcarboiiéﬁg%&tg.gé-gagfcl-h déoxgbgnzo riazol, and 30 m of

N, N- di met hyl tormant de wae 5t FPPea” st 2 Fodnt P efbef GPHFEY PORSEURSur sTP%he
reacti on mngaird:evas sraeler bbsed by ailtiog gel 30laguechsossdbybrphy
hydrogencar@gn ol utJ ) d Lt h . acetate. _ The_ extract
was washed mntQhﬁgféfH%%g °%$ﬁﬂéﬁ§ér?ﬁ%fo%%ﬁé%%E?%Féﬁsag%a?ﬁﬁmEﬁFP%&S, and
then, £€Re A Verit) wesnd epmwetie Lihtleed r EdemeethybsscetatFheor ebtdie Nwas

e (5 USSP EAPE . BREL DY 604 DLy B1 SR ¥ER Ea Pam AL TREID BN ce

filtration to obtain Ntert-butoxycar
trans- 4- (454700t phot i ¥y | Bk Bony! ) cycl ohexyl anine. 5 APR 2005 - 59

Also, the compounds of Examples 3-2 to 3-40 in Table
5 were obtained in the same manner as mentioned above,
25 using the corresponding starting materials.
Reference Examples 3-41 to 3-44
A N,N-dimethylacetamide (30 ml) solution containing
4 -nitrofluorobenzene (1.69 g) and trans-1,4-cyclohexane-
diamine (4.1 g} was stirred at 144°C for 3 days. After
30 cooling, an aqueous saturated potassium carbonate solution
was added to the reaction solution, and the reaction
mixture was extracted with ethyl acetate. The extract was
dried over anhydrous potassium carbonate, and then, the
solvent was removed under reduced pressure. The residue
35 was purified by silica gel flash column chromatography

(solvent: chloroform-methanol-ammonia (90:10:1)), and the




(2) To 50 mM of a chloroformsolution containing 5.4 g of the conpound
obtained in the above (1) was added 8.9 g of 75% m chl or oper benzoi c dPRl 2005
under ice-cooling, and the mxture was stirred at roomtenperature for 1
hour. The 5 reaction m xture was nade basi c by addi ng an aqueous sodi um
hydr ogencar bonate sol ution, and extractet? with ethyl acetate. The extract
was washed with water and brlne dried over sodiumsulfate, and then, the
sol vent was renoved under reduced pressure. The residue was suspended 10
in diisoprdﬁ@#V%ﬂ%éWaSaﬁQMQV@@ibptagésimeﬁéaeélNedﬂediMyophEMWﬂatuomn Then
this CO”DOQW%ﬂ%ﬁ%ﬁéﬁé@DQﬁﬁné”(EéfakeﬁéedbﬁéﬁBEe 330 AT HaBh AT 15§

aci d-di oxane solution (25 nlL) was ereto e mxture was
stirred forl28hdlks. Ether 15 was added to the reaction nixture and

precipitates were;£9l | @ct ed, ouﬁa&raklﬁﬂam\aﬂeg §SQbVE9n3”4¥i"a&%f abl%

sol uti on was made basic b addi ng pot assi um car bonat e extracted wth
chl or of r m3 Afakst AUneabxedatk Was @rhedrapper ashpdnbdonsddiebevsul fate, the

sol vent was,gigfp v&sﬂe%M%oﬁsgwgegcgmﬁyrﬁatm [gSi due was suspended in
di i sopropyl ether and precipitates were co filtration to obtain

trans- 4- (1 RRATSAEA-FMBRbE phdt ¢ hyLo éa#BonyI)cycIohexylanlne (Ref erence

Exanpl e 12-97 |niEth?(Dﬁ)an2@tﬁ§ﬁ§feQ@fug%@ﬂp58§t&§n%n&011§37 TgeSQ.m of
a nmet hyl ene chl ori de suspensi on contain-

.07 g 0
trans- 4- ( bdRAA SR HR AW ho} E9ef ohekafeclebesarofiamised welfe Jagded 4.0
M of 1bi onyleHad e i e oieb - Py Bi i nf 1 No Rt b MREAYY b O AENbEeqand kg -m xture

was stirred .30 at r on1teq£erature for 1 hour. The reaction m xture was
concentrat@@ﬁﬁﬂﬂﬁr% P S prekbired apad 802 RYOBT aERRSPREFAUAPTSEl i d was
added to 8nwursaf an ice-cold nethylene chloride solution containing 207

ng of 2- anlnopyr|@<m ne_and. 0 q% of triethylamne. After 35 stirring at
room t enper at ur e ¥:dr° 2 R I wat'ey ﬁ%%c%hﬂ%dso}%tfﬁ% YR8cFPBReALXRGFE and
t he nlxturanWQ&'eﬁﬂunﬁ&xbwwﬁéufh/¥¥h€095s;d6@ wehl @i osoLeaTha extract was

concent g at nd red ce re re,. and esul ting, resi due S
pur|f|%% b%%éfréﬁs gkibaégunﬂ isg oAt ot %ﬁ§e s%Y%En?ghEﬁFBPﬁfégﬁ#H@thano
(50:1)) tosebtfaite, 2&ndrelodn N-enzyd bxgyoarbonytensaad- dnler reduced

[(pyri m di g2kl g nokgar BanylLaxC Lo A e o Y & SPTRPURLL 8s gpp! i ed

to deprotectlon t reat nent
trans- 4- [(6}ﬁﬁm(ﬁQin%MQhﬂqmﬁwggtﬂmww]ty@l@enhexghhmrnéotﬁ@methaoelExanple

13-1 in Tahhke.8)) Asypdds, %@%’5&9& of Eﬁfeerr%l-qx @mo&%&g%ve %yl?’ 10

7 in Table 8 were obtained I n the sane manner ment i on usi ng
t he co??esﬁdﬁépﬁdﬁﬂe%Q|iﬂ}rﬁﬁe##%ﬁ%u¢¢%Q@%Elco@CQdaﬁm@obyﬁlﬁpauneonThe

deprot ecti QAsWa% iGHdd &t GHorS: Bl + PAEEe DEL PV YL HST NGy Ay 0:91@‘

brom de-acetic acid. That is, the 15 conpound was stirred in 3 of 30%
hydr ogen bFBﬁF&@ta&aﬁ(femOVEd under reduced pressure, the reszdue was

purified by silica gel flash column chromatography (sol-
vent: agueous ammonia-saturated chloroform-methanocl (10:1))
25 to obtain 110 mg of N-(3-nitropyridine-1-oxid-2-y¥l) -trans-
l,4-cyclohexanediamine (Reference Example 3-45 in Table 5).
Also, the compounds of Examples 3-46 to 3-47 in Table
5 were obtained in the same manner as mentioned above,
using corresponding starting materials.
30 Reference Examples 3-48 to 3-49
In the mixed solvent of 5 ml of ethanol and 4 ml of
tetrahydrofuran were dissolved 168 mg of N-tert-butoxy-
carbonyl-trans-4-[{(6-chloro-3-pyridazinyl)amino] cyclochexyl -
amine (Reference Example 3-46) and 0.5 ml of triethylamine.

35 To the solution was added 50 mg of 10% palladium carbon and

the mixture was stirred under hydrogen atmosphere with




acid solution at 50'C for 4 hours. 30 m of diisopropyl ether was added to
the reaction mxture and precipitates were collected by filtration t9APR 7005
obtain a hydrobrom de of the deprotected conmpound- This hydrobrom de was
made into 20 a solution and the solution was saturated with potassium
carbonate and extracted with chloroform4d obtain a free form Provided
that the deprotection of the conpound of Reference Exanple 13-2 was
carried out by using palladium 25 carbon as nentioned below. That is, to a
met hanol -t enrpamahydrefaran stispersi 6empkrakereofpounddagr.e afdded tREo
pal | adi um c t S ni , ~and_t he nlxture Wwas
ref | uxed. T éggggg g%ésgﬁg?gege vg TkEQ ?ghfrgsfoﬁoéﬁ e 2R IPYE Sas
concentr at egndntee redudvd w36 ptéssadelnRéfeﬂenfetExaﬂpbesatatactackﬁ-16
Under argon S X Sj g
trans-4- (be%?%?gxggg%goniTﬁa éé%%%% eia%%%%r%%ny " chE gu?dé?%l.gz g of
trlbutyﬁpheﬁyﬁtum hgdrayide dpéhtepobws535d@5dlphenybphesﬁhhae)mabladium
and 10 ni n d 1 2 uns.  Af eL cooling, the
Feaction 5 AR Sopo e o e ERrhEd vEtn el &bebedeatE bls e bhlrtoa
concent r at o*phyAgous hepdivhnesnéfrtae vwase SHeswl vy, | the esobigult ofasan and
evapor at ed iv@mswmeéﬁdwPeéueeafp%lslsﬁ@eg%b Es hegyl b h@gc&%%' jdye was
purified by silica gel flash chronmatography of vent: &t
acet at e- hexéﬂ%r{an}nt% Ylam}nPbeﬁiahﬁxBSQMlﬁg éReference Example 3-
N—benznboxy@@rp@ny$biéag§ 4-benzoyl cyl ohexyl am ne. 870 ng of this conpound
was stirred with 1.0 g of trimethylsilyl iodide and 5 nL of chl oroform
under ar gon atnu%bﬁ%ret ¢ FoBPPiRApef abxrBPEor3 24holRsTapl sappwasance 10
of the starém@eglm@aeﬂsyatr&\aﬁlﬁgnﬁhéW@Qrpxs%Eﬂnglthh% HEEEQHQE and 5
mL of dleth¥ ﬁéher were added_to the reaction mxture ana the m xture was
stirred at (%D r?%ﬁ%e@éﬁ%?éef6r4§)dé?thThéa@%sﬂPPPﬂﬁ BEeBRprianred were
collected hybdvétration, washed with anhydrous diethyl 15 ether, and dried
to obt |n 830 of trans-4-bepzoyl cycl o- hexyl am ne (Reference Exanple
13-8 i 'ﬁﬂﬁ%§é§£nﬁ$s%xaTﬁkeﬁoﬁpgﬁ é of >Ref er ence Exanples 13-9 to 13- 16
in Table 8 mere ot 0 neché ne dgo sade @ﬁnmgampseﬁﬁmtsmned jabgven 28ble

Ref er ence am 3:- ). tr 4- thhox car bon ohexane-| - car bonyl
chl ori de Egs é%%edl?%%n1 gﬂ%f tPang2as ﬁﬁtﬁ%x¥ gﬁ%ﬁ§?8§8l8ﬁigﬁée
1- carboxyl|%-%m|®ramdf©m@mq¢ Ehamplde9 558 g of norpho- |ine was added

dropw se t(hé¥){?n y! gnegchloride 25 solution thereof under
i ce-cool ing, nlx re was stirred for 2 hours. The reaction m xture
was podPed into Faﬁh@qtﬂem}slqm/o%mhemhﬁ towolnid omecarboart @tdevanf

chloro- fongmdri af, Oy 20y pUS- JRINES] umyrﬁi%ﬂiéﬁgneéﬂg%msnwekge

sol vent was renoved under reduced pressure e resid was purified by
silica gel quﬁﬂﬁqxﬂq”ﬁﬁhgﬁqﬁm&@g¢@$hgresence of dimethylaminopyridine

in the same manner as in Reference Example 3-49 to obtain
N-tert-butoxycarbonyl-trans-4- (5-ethoxycarbonyl-2-phenyl-4-
25 pyrimidinylamino)cyclohexylamine.
The compound was treated in the same manner as in
Reference Example %-56 (1) and (2) to obtain trans-4-{(5-
morpholinocarbonyl-2-phenyl-4-pyrimidinylamino)cyclohexyl -
amine (Reference 3-59 in Table 5).
30 Reference Example 4
(1) To 150 ml of a tetrahydrofuran suspension containing 10
-g of trans-4-aminocyclohexanol was added 15ml of triethyl-
amine, 50 ml of a tetrahydrofuran solution containing 2-
chloro-5-nitropyridine was further added thereto under ice-

35 cooling, and then, the mixture was stirred at room tempera-

ture for 18 hours. Water was added to the reaction mixture




(sol vent: ethyl acetate-hexane (1:1) to ethyl acetate- chloroform (1:1))

and crystallized fromhexane to obtain 6.49 g of 5 APR 2005
t rans- 1- net hoxycar bonyl - 4- (nmor phol i nocar bonyl ) - cycl ohexane. 35 (2) Under
argon at nosphere, 10 nL of a tetrahydrofuran solution containing 2.0 g of

t he compound obtained in the 5 APR 2005 44 62 above (1) was added dropw se
to 40 nL of a hexane-tetra- hydrofuran (3:5) solution containing LDA
(lithiumdiiso- propylamde) (0.024 nol) prepared at the time of using at
-78' C and tand tenpenaxtmes ofas hexhrarted washekblaredore.5 TBE' €xbract?2

hours, whil td L L ng. T i OR_ . %t d i -8 C
encted wi (TS A hdE T RERRL] O TRN! UE: WAYEE8LETSBATYR KRyl

t hen, wat eranghstheidsietivehererd nauovhd nhsedr eedasedxprassedew thhet hyl
acetate. T ; Vs, siye h i n u %citric
acid sol ut ir}gansﬁv\%%g%a and %#]ieir:é& I:JZ#I %%ﬂ\ggegggr,\\tég?gugégg ﬁu(rénﬂg%fn%gtéé, and
then, the sotamit (walvertpvethvhdareretdacbdxpresdara) ) The pbshdoeswas

purified AN el fd: | &Ir ; . et hyl

Beetat o newr (15516 (17T 0t oBY & La s g of L eARARR 6% Yt ure o
1- met hoxycarorifa -3¢ et (9 -a-¢hok ppobiradbanboaclykjepckohéranangThi-§ g

m Xture was, Stddd e ' OWRIr L{LN of,,s0di hydgoxi,de, 1
mL of et hanol an_d%l ﬁr}i@%(%n%/(\k}a%léefn%? ?go%ﬂﬁ%efgr%éfgt lrg?)e }’Sr %guﬁgugs’? ime
reacti on mo& el fidsy BRinet el @b tAldPEt RgEhepnpar l fpRgl2ohéeridet waass

washed; i t eyadifdy £Hd&8 OYEF- Bhydaeys: s0diygt iaYl f aha, c8Rdni RNt hE
sol vent was renoved under reduced pressure. The fesidue was recrystallized

froma nmi xeths sOtVEIRI clofpri AT di Sthy3IEa et - ekt e® BpAEim 592 ng of

singl e i somcafbdnd®d hoxyeat HOnyhs| aa8LAY o4 hBOERROLEBR- m2Rture and
car bonyl ) cycl ohexane. 546 ng of the conpound (single isoner) obtained

(3 .
in the ab NS H3F r TR Bedi Wi bP ecRVAPPELFRg 2BRC Mo 2C SOt 8im
hydr oxi de, wagHedfwinit haanodr asvikd 19r Dhe 0f avaberoabr dAByErbak 2oBeums. After
coolingP pH aof. the reaction 30 m'xtu;e was adjusted to 3.b
0

10%
hydr ochP or i*¢ @ ¢ rtTRd TRT eR°LYRRE YR hTERPYFSS BPF}f’¥t REdBSEAact was
dri ed over rapmdrous magnesi wh sddiaine,a Aide twen,added S0l & edid 1 wasot enoved

under reduc ressure. 5 of,a - toluepe sol htion ntai ni nq.479 of
t he resul tic’ﬁl\f(gj l%‘é'e Somoihd Tear oSSt énagﬁd‘f',f %goé eéﬁ*’%?ﬁﬁ%ﬁ@ﬁéﬁoggﬁor yl
azi de and 2@ myxfuirenvad sttohed aws58{Crfed lindays5 APR 00506153y,
heating for, 1 RHH[ | 109, %chirk Ld Lytion
was added tO t%he relgsctéla%gnﬂn?§%8rée€§%1w§n?ﬁ‘gygl?%ﬂ?%é%e%%%érkg\[}vag%esgrag ed,
washed? M t H-chriihfe rad: tdrdrednixvere anhg drbesnsotiom sakf axbraahddt Wénh the
sol vent wag chyenmuad indeny LAuasd, P 834N e, sHhe &§§Hg%h$?rr§ﬁhdﬂ‘?iﬂ@§

purified by silica gel flash chromatography (solvent: acet at e- hexane
(1:2)) to @Fipd yBbtsAdi B8 s Wt dfeN-and then, the solvent was

removed under reduced pressure. The residue was purified
by silica gel flash column chromatography {sclvent: ethyl
25 acetate-hexane {1:5)) to obtain 758 mg of cis-4-azide-N-{5-
nitro-2-pyridyl)cyciohexylamine.
{3) A solution comprising 10 ml of tetrahydrofuran-1 ml of
water, contalning 640 mg of the compound obtained in the
above (2) and 704 mg of triphenylphosphine was stirred at
30 room temperature for 2 days. The reaction mixture was
concentrated, and the residue was purified by silica gel
flash column chromatography (solvent: ethyl acetate-
methanol (10:1)) to obtain 531 mg of N-(S5-nitro-2-pyridyl) -
£is-1l,4-cyclohexanediamine (the compound of Reference

35 Example 4 in Table 5).

Reference Examples 5-1 to S-6




benzyl oxycar bonyl - | - met hyl - 4- (nor- phol i nocar bonyl ) cycl ohexyl am ne. 10 This
conpound was deprotected by treating with tri- nethylsilyl iodide to pAPRIIES
1- net hyl - 4- (mor phol i nocar bon- yl ) cycl ohexyl am ne (Reference Exanple 13-17

in Table 8). Reference Exanples 13-18 to 13-21

N-t ert - but oxycar obonyl -t rans- 4- ( 1- pi per 42i nyl car bony- 15 1)cycl ohexyl ani ne
was obtained by treating trans-4-(tert-

but oxycar bonyl am no) cycl ohexanecar boxyli ¢ acid and pi pera- zine in the sane
manner as ifﬂkhﬁla&ﬁﬂ/mmti@mtmﬁmmdfmm esrlipandwét h{Pl.0 g of

hi bo, f
Thi s conpounii sty et St FoRPl b oL By C st PATREER00 EBRATR. °
under ice-coodia@,l anelf t$edikturedeosndtine e@samemaomtﬂnpesauurmd
overnight. ,.The,r@ags of i xfyre Mas lfef‘é%cﬂ%% Yahot Was had ‘%:%Lgra\@t ﬁ{ll gpd

bri ne, dri ed over  an ydr ous sodi umsul fate, and concentrat
reducedSpr esstire. afftheex osad t ¢ dgw i s eltiey Wosc e saspenddte igxtdidsoprapy| et her

and preci p'&?&ﬁéd "f{@n oLl ected Qz}’lﬁé' t&@ié&%&@ %ﬂﬁ&&ré&g. HBdiu

N-tert-butoxy- onyl -trans-4- (4-nethoxycarb ony p1 per azi nyl cafnbonyl ) -
cycl ohexyl aﬁmln%at%o and steempotinel sREVeRprorectetovedennderdredeondi ti ons

accordi ng t&%&f@ﬂéf@%@@ ol odl @f\g%ony? acl ig. §1 XLULE - nWRS ket ur ned

to basic t tain trans-4-(4- oxyca
1- pi per azi W%@W%%Mh@h@k@mm ne (Reference Exanple 13-18 of Table

8) . 3514l SOt hﬁn@@@%ﬂ%@érﬁ?}&f@f\?@ar@&@m eéuéée&@eéosoé?’mgl olen chabl e 8

wer e obt ained in the sane manner as 5 APR 2005 - ment i oned above.

Ref er ence BQigend Rppained xiyrehe odpRyei hiy @?nbo%fmg of palladium-

N-tert - but axyeasbonyd ) taz@@Scﬂe(@wgé@gi&pc‘aéém?ﬁ&ﬁa@épﬂeézhe%ae 340 ny
of 3,4- 5 diethoxy-3-cycl obuten-1, 2-di one and anol was stirred

at room t et EITFeD TERRSRICTREAT ERIT oneTRE X3 L BE WS Tc one MPrdtPed

unfler lredumckhm@sm eco@f@eh 1heydf@@ﬂlHrngtk]gess;dweemafuwbwdehy Zi lica
gel columm _ chronatograp vent : chl or of or ;+ ne ano 50:1 and 10
subseqdént | #4575 t ur %edﬁh%@&%gt%erwerﬁlrfnﬁ’d’ﬁﬂo&ﬁd ’i:f‘etp]rcbtfe %%‘?j
treating wﬂﬂthya:lu:e) -wad| OFn Ce@et dlt €t Oxader t vedbi@d Nnpressure. The
trans-4-[ 4-

di oxo- 3- cyc osolu‘% ‘yfyﬁ‘brubfelr%%%l Tht Bohy I T by ST ORERTPERFREY (ROFFENCe
Exanpl e 13- cﬂﬂamfl’cahﬁen@t)had@ Réi@rlahcefﬂdam)écé HB- 281649 £ Arm- memhen
conprising 110 o) I n

3, 4-di but oxcill1 SQ%‘{/%‘P% Mcgﬁyfz Zpiétly‘gﬂ{e&) ﬂyd %cpré]‘? fﬂet anoﬁilgvvas stl rred at
roomtéﬁperkaxm}amf@rb@afl’rmmsl They ¢ kelvexorediaine. was concentra_t ed under
reduced 20 Hes§%&péﬂ@1$$ 6:@5%&1:5‘@ fr?%ﬁﬁ%?f V‘E‘Sp &%Aﬂbfd QYDS bga gel

col um chromat ogr aphy (sol vent chl oroformeth ate to obtain
1570 ng of qp%m#ﬂﬂﬂQB@@xﬂQﬁ#ﬁﬂeﬁ-ln the above 2) 1 63 g of 2 c loro-

J-nitropyridine and 1.95 mL of diisopropylethylamine was
stirred at 80°C for 1 day. After the reaction mixture was
25 concentrated under reduced pressure, water was added
thereto and the mixture was extracted with ethyl acetate.
The extract was washed with brine, dried over anhydrous
sodium sulfate, and then, the solvent was removed under
reduced pressure. The residue was purified by silica gel
30 chromatography (solvent: chloroform, followed by chloro-
form-ethyl acetate (7:1)). To a suspension of the result-
ant compound in ethanol was added hydrochloric acid-dioxane,
the mixture was stirred at room temperature for 18 hours,
and the precipitates were collected by filtration to obtain

35 2.15 g of N-{(3-nitro-2-pyridyl)-cis-1,4-cyclohexanediamine

dihydrochloride (Reference Example S-1 in Table 5).




(4- but oxy-1, 2-di oxo- 3-cycl obut en- 3-yl ) - pi perazi ne. This conpound was
deprotected by treating with 25 pal |l adiumcarbon in the presence of 35 mPR Q605
10% hydrochl or- ic acid under hydrogen atnosphere to obtain 4-(4-butoxy-

1, 2-di oxo- 3-cycl obut en-3-yl)-pi perazine. (2) The conmpound obtained in the
above (1) was reacted with - 46 -

trans- (4- benzyl oxycar bonyl am no) cycl ohexanecar bonyl chlor 30 ide in

nmet hyl ene chloride in the presence of triethylamne to obtain

N- benzyl oxycar bolsd,r artse dedrdpd i dsit 0K yR4f@rence Examples 5-2 to 5-6

di oxo- 3-cycl ohut.en- 3- yl ) pi per azi nocar bopyl ] cycl ohexyl am_ ne. 3). _The
conpound obltna%aebglef ﬁ-’ tvﬁ%ap%b%\j/ga)(%? ahd gﬁﬁef%&??-mgﬂﬁﬁé ﬁﬁdpggf’fllgﬁege wer e
react ed i n agtchanolusimg hehpresenesep8bdbfigt stethyhgnmaeetdaalkt.ai n

N- benzyl ox onyl - trans-4-(4-
(4-di net hyl)ﬁ;e?n{elrolro%r}{c,ez-%(laao%l-%-%y%l obut en- 3-yl ) pi perazinyl 5 APR 2005 - 65

car bonyl ] cycl ohexyl gm.ne. This conpound was deprotected by treating with

trinmethylsilyl iodj 30 obtain tranSH4- (4- CH;

(4-di et hyl ami ng- ibx0- cl pbuf e 3-yl \pi p | YR oc

car bonyl ] cycl okj\g nmne (Reyr er & ai" 8) 6 ﬁatﬁe 5 8). Reference
Fand™b. 070m

Exanpl e 13-24 0 m  dEHgri et hyd@m nge . of "met hane- sul f onyl
chl oride were added to 10 m of;a tetr{cf\@drofur@@mmhy@@ne chl ori de

suspensi on conf@mpaundy131 g o _

benzyl oxycar bonyl - t r ans- 4- [ ( 5- hydr oxyl met hy! -B9FL5-Ryxygarbonyl group

yl ) car bonyl ] cycl ohexyl am ne under i ce-cooling, and;g@)e m xture was stirred
r

under ice-cooling for 1 hour. Water was added to € reaction m xture and
the m xture was e I_rIacted with ethyl acetate. Aft the extract was dried

15 over sodium syl fate, the sol vent r enove der xeduc pressure. To
the residue wer :‘@-:u Bt of (sdli met f oreg 3%@% .2 e%‘%cgm

mor phol i ne, HaWU te Hl xtuigewasS” stirr \a@g‘gﬁ‘% t enpe at{@"(ﬁerni ght .

Vat er was adde@;dﬁ%mgﬁ}pﬁ)eacti on rrixtur%{an the ntxtuhg extracted with
20 et hyl acetafe. er e extract \2@8 dri eg gver anhydrous sodi um

sul fate, the solvent was renpved undek® pressure. The residue was
purified by silicagel chromato- gréptaluenssulfenate) chi or of or m net hanol -

100: 1) This co FQINFBowas treated with pall adi um carbon under hydrogen 25
at nosphere to .@ Htrans- 4- &éS nmor pLeLmaa:et—hJ,d——Z———l'

i soi ndol i ny#)arbonyl ] cygleohe l anmi ne (Reference Exanple 13-24 in Table
8). Referencen@%ﬁ%ﬁﬁio@- 25 to 13-29 (1) 20 g of manganese di oxi de was
added t® 120 of a chl orof orm sol ution containing 4.0 g of

N- benzyl oxycar - . . . .

yl -trans- 4-(F?S%§3rrgxlﬁgetthoquf i1 hdol i%?/? %ﬁ?%%nﬁi] %@%I ]()-lt gﬁwgﬁ‘i ne, and
the m xt ur d 7RE3S -S2i857Ed atmatdum tlenpetiexaerifof4 45hoersn - #angaheseldi oxi de
was removed Ry gl tleald Jimrpmkgﬁi'wdf@g e Q'LS’PQL.e%iVEél bempygd under

reduced 35 pressure. The residue was suspended I n hexane-e acet- ate

and the cry3ti&hdupedd iseingelrmydg) | &9 b onin quebryl né SmAPRY 20054 -
10 dioxaspiro[(4.5]decan-8-carboxylate (the compound (1) of the

above figure).
{The starting materials were synthesized according to the
process described in the literature by Rosemmund et al.
{Chem. Ber., 1975, Vol. 108, pp. 1871-1895) and the
15 literature by Black et al. (Synthesis, 1981, p. B29) .}
{2) A mixture of 3.80 g of the compound cbtained in the
above (1), 3.55 g of sodium hydroxide, 16 mL of methanol
and 25 mL of water was refluxed for 2 hours. The reaction
mixture was ice-cooled, adjusted its pH to 5 by 2N hydro-
20 chloric acid and an aquecus 10% citric acid solution, and

extracted with ethyl acetate. The extract was washed with




66 N-benzyl oxycarbonyl -trans-4-[(5-fornyl-2-isoindolinyl)- carbonyl]

cycl ohexyl am ne. (2) To an aqueous solution containing 3.35 g of silveaPR 05
nitrate were added 2.75 g of the conpound obtained in the 5 above (1) and
110 m of ethanol under ice-cooling, and then, an aqueous solution
containing 2.61 g of potassium hydrox- ide ‘was added dropw se thereto. The
m xture was stirred under ice-cooling for 1 hour and separated by
filtration through Celite, and then, the solvent was renoved under 10
reduced presdige.anfd hihene esidied wase aduety S0ows ofdaum sgli€éats ahd

hydr ochl ori ] r exfracte th hl, or of orm
After the et%e?gécoﬁv\?\%syd‘?l e o%%‘%]&ad&]&%yoﬁ%a@% } g%‘f‘ fg Wotﬁe%soflvent was
removed uridey® rgedljte&j-tmfefsxshﬂe.fl Tdmxmdtre[%a% @%mn&ledarhoi’éllc

hexane- et h 0, C y. tion to obtain

N- benzyl ox;%(r:ar ony tranﬁ‘%lf(g?{: %o%(lﬁlgzér?cg‘é? ?In %léﬁyl) car bonyl ]

cycl ohekyl afdiineé: n(:@gtdrm @Qjmmﬁ@g)btﬁii Iﬁecb'lmftitiee abowvpod2d whsadsed and

condensed Jdn m as i
Ref er ence garrp esC]Flkf?iCr 1é, 92)3 su seq y J[é}l %ﬁa‘ %%H%g??aaizﬁ%éar bgﬂ
under hydr agerf dtriospheranine cﬂnctulrﬁq rratnsof toluene was refluxed for

4-[ (5-di methy ar Yl i,ndal ro ] i ne
(Ref erence 223 %H%%Talgﬁ% 8%6&3‘8’0 q‘q'k’lcletQ%:floe)rrp(;l(;%ungraél C%%/‘ﬁ’ference anpl es

13-26 to 25 tiB-ayg fqemibs esqztw"eecbbq%dmrm hvdrogenanebopaper sadution,
nentiopgd ahave Ref efence, Bxarm Q:?‘vél-z?’ Ay Prdids 3o d Lim sélﬂagé and

tert-butyl carbamate, 3.5 m of triethyl- silane and 1.
trifluoroaddts EoAMan Metas ARV 4D exsor?ﬁuwd amr%l%%‘#bﬁr t r'T? e2 suspensi on

cont ai ni ng 314 tq4 A J¥ the resultln% compound in 100 mL of dimethyl -
benzyl oxycar bonyl -trans-4-[ (5-for - i soi ndol |Cé$/ ) car bon-

yl ] cycl ohedAeHA™HE 475 (ﬁ)‘?fpr{ﬂFdlibtﬁ Eﬁ%oPﬁP RbfRF dPfee s EXARprerEs- 25 (1)),

and the m putox iRs Biddr eith@lcdO0Mg | efer et aine -omerai ghs . sVateeqwas added
to the reaction 35 m xture ajgd thg mxturgwas extracted with chlorof orm

After the &FFadTRRET iy S5 FERATHION M UE AEE 2005 - 67
t he sol ventpowasd G.ﬂ‘l];\l:ﬁdid.tﬂdﬁ’tefﬁdlﬂ?ﬁﬂ e g Eipilher @St ry Ul wagesgspended

i n hexane- et hyl crystals collected.b f||trationto
obt ai n I\I—beﬁ}zpile&e(}:yca%t}/o fa'r.'.ﬂ: 1on washed wlteh water and ed. To a
trans-4- [(Mletrtimbutcc&y@w hmwllatmnmrmirdrgdurﬂilﬁolrm:mmm\ ob tetrahydro-

y1) car bonyldqul ohexl anidieod 2l The gotpaund, obi g nefod e he shoyg (1) ves

treated with aIIadlumca on un at mospher e o obtain trans-
4-[(5- 2@rt3wut86x3gc@rﬂ3m1wcalmmmmzz|esmd1durdrrw¢e)ca¢da®nthe mixture

yl ] cycl ohexylsaniing (Refar enge, Fe@mzea&?ré%ﬁ J@%&ﬁ%\[ hﬁ Oﬁﬁmﬁre

conmpound obtained in the above (1) was treated wt oric
aci d- di oxam@st ¢ idmtaich N Peidy layaarhoipdurated sodium hydrogen-

trans- 4- [ ( 2aabopaiet 1A iAol d it d s P ] il PhexYdeate. The
am nehydrochl oride. (4) 0.25 m_ of cyclopr dpanecar bonyl chioride was added
to 5 extract was washed with water and brine, dried over anhydr-

25 ous sodium sulfate, and the solvent was removed under
reduced pressure to obtain 10.41 g of 4-tert-butoxycarbon-
vlamino-4-methylcyclohexanone {(the compound (3) of the
above figure).

{(4) A mixture comprising 10.41 g of the compound cobtained

30 in the above {3}, 11.01 g of sodium triacetoxyborochydride,
5.10 mL of benzylamine and 150 mL of methylene chloride was
stirred at room temperature for 16 hours. The mixture was
diluted with an agueous saturated sodium hydrogencarbonate
solution and extracted with ethyl acetate. The extract was

35 washed with water and brine, dried over anhydrous sodium

sulfate, and the solvent was removed under reduced pressure.




15 m of a nethylene chloride-pyridine solution containing 0.5 g of the
conpound (hydrochl oride) obtained in the above (3), and the m xture WaPR 2005
stirred at roomtenperature for 4 hours. D luted aqueous hydrochloric acid
solution was added to the reaction m xture and the m xture was extracted
with chloro 20 form After the extract: v#s -dri ed over anhydrous sodi um

sul fate, the solvent was renoved under reduced pressure. The residue was
purified by silica gel chromatography (solvent: chloroform nethanol =

50:1) to obtaia ssyMstiadrs.of Thihhe cespbuimigwasmbeeatednwilbhmpabEadi um car bon

nder 25 hy t t taipn.trapss r
gar bonyl amﬂﬂéc’)&%rgy]la vgg)slsg%ifé]%%l?n ?)@5‘?%0‘%#?%%%%83% g%gnggxfll?ef’grrgﬁgé
Exanpl e 13-Bil Jagwekhbde B0 ol sof ¢heeconpihmdsrefifeferenceefxanpl es 13- 32

above. Rei G onht 1 i £ SREELLEH, ' 9 4lEq "RTERTRPREE, TR HeRER LBITC: e

and 0. 09 g aftaigodi A forokte- nenzy hddetl- ter8- hhtof(yaaf:bpwtamnd gol ution

t I 5
golnsg: Eldglglng % onyﬁecycl}lg%%fgrﬁg?ngﬁé %{’ﬂ‘ggnésgégﬁégggyéfﬁgdcowﬂeper ence
Exanpl e 13-@9 (011;)th%1rﬁcbcnm figeuek. 5 APR 2005 - 68 was refluxed for 3
hours. VAt efs wgs Qf’aﬂzé Océrn&rigf&g,'?@ ¢ ¥tyge.and. .t @rs?ghét Ub€aYRsa

extracted wth et etate t he extract was over an%ydrous
sodi um sul figt ethe t&H%D‘SQ)I et 2a@ 9epbvi® updbtadéducedrpresanfdestCfhalresi 5

due wagopurd £ o0y, JH ééé'&@lﬂﬁédcﬁﬁ@@f‘tfi’%?@?&(§an)5§Bhere {1 atm)

chloroformethyl acetate = 1), and the resulting com pound was treated
wWith tri netﬁ(ﬂﬂ 4 woqqfd, dé %% il dium-carbon was removed by filtra-

trans-4-[ (Spnhd- mé)lfﬂﬁp&mé)&@éb@aﬂé&ﬁy%eaaxylmn@es&w@{@ odi de
(Reference Exanple 13-34 in Table 8). 10 Reference Exanples 13-35 to 13-46

(1) 17.33 Fo¥amuliitolTee was? meEure athyAr BEeAf B8RhAABRORE20 nd

of ethanol roal.soddu@fhy@te)dSUSPENELON af@NLALNINNYoE. @8hErof the

N- benzgl oxycar bonyl -trans- 4- iéG nitro 1-indoli nyI car bon\ﬁ/ égycl ohexyl am ne
(the corpolifd* bt % i At hed sahkl nedher ag |H RBfer BALBAEREAPI e 13-1
before depimiyelidN)sodighn t HEL & Ké Ur En@ashe efsbwedtunder ramgoad ahdesphere
for 4.5 hours. An aqtgeous 10% sodi um h dé( Xi de Igggog_%%added to the

reaction m>aWET P UL piP of>FE hd u?eofo EREAPREr e
was di | ut ed(hmmﬂhci}wrﬂ&mjflof Thipe bdoeny hadidei edhevepmanhydr 6a% méignesi um
sul fate, tl_hl[ dng)ol ubles were renoved by filtration. The

filtrate was concenet B Under reduced pressure, and the resulting

resi dugodwasi§urite eth byrai¢ i tam ged sotpnpf chhenmaboyeraphy ¢sel teaated

chl or of or mgt Onylcaec{\?écﬁléis%%%urh Ohy& ?:QP&@' Botui?od 9hd extracted

N- benzyl oxycar rans am no- I'ndol I nyl) carbonyl)
cycl ohexyl atfitie. clinrafammni Tfe mutixdiate ward R Sioxd ivieh weety Rathydri de

vere added y,a plD My Qfq &P WP Shl 0£68LuR0L T EQReCORRAt @hBI BE1 33 LM oOf
the conmpound obtained in the above (1),
was removed under reduced pressure. The residue was

25 applied to NH-silica gel column chromatography (solvent:
hexane-ethyl acetate (30:1 to 3:1) to obtain N-benzyl-c-4-
tert-butoxycarbonylamino-4-methyl-r-1-cyclohexylamine.
Then, this compound was treated in the same manner as
described in the above (5) to obtain c-4-tert-butoxycarbon-

30 ylamino-4-methyl-r-1l-cyclohexylamine {the compound (6) of
the above figure).

Reference Example 6-2
In the same manner as in Reference Example 6-1 (1) to
(5} or (6) except for using benzyloxymethyl chloride
35 instead of methyl iodide in the step of Reference Example

6-1 (1), t-4-tert-butoxycarbonylamino-4-hydroxymethyl-r-1-




30 and the m xture was stirred for 5 hours. 5% hydrochloric acid was added
to the reaction mxture and the mxture was extracted w th chl orof ormmapdh§ss
extracted | ayer was succes- sively washed with water and an aqueous
saturated sodium bicarbonate solution and dried over anhydrous sodi um 35
sul fate, and then, the solvent was renpvéd -under reduced pressure. The
residue was purified by silica gel colum 5 APR 2005 - 69 chronmat ography
(solvent: chloroformethyl acetate (1:1)). This conpound was deprotected

by treati ngwdlidhepatlaadinencarbon- ter obbatoxycansedy Afiiacety hediracey -

|ndoI|nyI)car cycl ohexyl 'ne Ref erence, Exanpl e 13-35 5 in Table

8). Al so, t"hebr%:ﬂhp th'dcsyco?&%’fginaerﬁjc E’ﬁ%ﬁp‘?%téaige 6 to 13-37 in Table 8

wer e obt ai ned | N Alheo Saire thes NEermea Sna e | @9 etn aboferef 3@ Qx@ﬁﬁlm 60f1

net hanesulf chjori de s added to 10 m_ 1 ol yt.i on

Cont aining 400 50 b 156 LEREAE ofvarwetny e RhoRkBEEY ) Sat Skt

terrperasurel,nsam:hdhef mnatmyﬂ ewmmetimrenefgteﬁ hﬁuRsfefhﬁcéea&bm@ndn xture
conce r educed_pressure he. r esi due olved in

chI or of orm v£ ﬁg s c e Ve yt?aﬂ%a%%)é"hy R 3hﬁ"8F$ﬂx§5‘F§hija "and an

aqueous satayca]tceebmchmnme bd c ar boneé et siok tibxphaandndl ardnover maemhy:ehyous

sodi um sulfag d]rthe the o vent was_rempye under reduced pressure.
pur|

The resi due wa AR y ) |ac“é1%eelwa(‘:%l?1% *eRF omat ography (sol vent:

chl or of or mfmﬁmemtm{mqneﬂ)’o 1 260 Thi 58 corrpound was depr ot ected by
treati with palla 1 t a ( t m no-
i ?I n oﬁctra 501 (%efer% 9 ¢ l @ 1%’“%% Cg@¥a§

1-i ndo yl ) car bony cyc am n nce le 8).
(4) 15 mlmmwmmfbfm@eCMMybmmﬂt athengomceun%omaometdhe

conmpound Obléf" digd alt?bJJDeR@P sﬁn{el)g)zérﬁ;?lggs 1% (5% P+ db gl hérf)gky%' ne

hydr ochl ori 243 of 1-et di met hyl am nopr opy carbodii m de
hydr ochl orlﬁblorlcmmkﬁln% W&%W%eh%ﬁ*1%9@¥@Dahdtm’18mlﬁ? gnd 13

triethyl ampe din 1GSroddd T &fh 8- £ POMEENBSF 1 B RohiPE 5 DPWES. Jbgipgaction
mx 30 ture was concentrated under reduced pressure, the residue was

di ssol ¥8d iRetIRAC Het Xt iR ceasi Yl Yt omstibeh i heanandqasbng cs&0ur at ed

sodi um bi caritonadn ol ddd s e Val@le @t rddid Rys Aid Atk OVl RN EE pUSng0di UM
sul fate, and then, the solvent was renoved under reduced pressure. The

resi due 35 RSP HurdFieh BESi FHBEITRIS cHPIH chY bAAEBgr apRy tREoFPeNER T

chl or of or muwset e vdbQirddgr HPeARRR0PbessuPe . Thitfe GoFgioiing Was ﬁl@piot ected
pal |l.adi um carbon to obtain

by t ti W d th -
Y T ngd by TR 1 4e A A e R Ry T anb e | 5P BEF BF gl Edamm) 2
13-39 kn Taderde- rEe}(aE-)e O(B0 1m0 ofo ad0 afeouTH Wd=oriming sehpibuwd and 635

g of SOdeuarQ td’ scoeltxpexcy 'OI{ OI'ytﬁjIl:l d? d“eé:?az?ggegot 1gfn11NOLygrochlor1c
acid-dioxane was added thereto, and the mixture was stirred
for 8 hours. The reaction mixture was diluted with ether
and the precipitated crystals were collected by filtration

25 and washed with ether. The resulting crystals were dis-
solved in water, which was saturated with potassium
carbonate, subsequently extracted with chloroform., The
extract was dried over anhydrous sodium sulfate, and the
solvent was removed under reduced pressure to obtain 587 mg

30 of 1-methyl-t-4-(2-pyrimidinylamino}-r-1-cyclchexylamine
{Reference Example 7-1 in Table 5).

Also, the compounds of Reference Examples 7-2 to 7-5
in Table 5 were obtained in the same manner as mentioned
above, using the corresponding starting materials.

35 Also, the compounds of Reference Examples 7-6 to 7-9

in Table 5 were obtained in the same manner as mentioned



acetonitrile suspension containing 402 ng of the conpound obtained in the
above (1) at roomtenperature, and the mixture was stirred for 1.5 howps.2005
The reaction mxture 10 was diluted with water and extracted wi th ethyl
acetate. The extracted |ayer was washed with water and brine in order,
dried over anhydrous sodium sulfate, anddhen, the solvent was renoved
under reduced pressure. The residue was purified by silica gel colum
chromat ography (solvent: 15 chloroformethyl acetate (2:1)). This conpound
was depr ?E ea:ﬂgade bﬁuiﬂmté Imlg-d\éfg-llnﬁabfcﬁdhh%ﬁ?ﬁbﬁﬂn?@ﬁ@h@?h@'l -r-(l- f
trans-4-((6-di et m no-1-_jndolin ar pon ycl ohexyl am ne (Reference
Exanpl e 13-%¥F{$hﬁ%%£?%l%?.(5 e(%?m?ﬁghgoﬂgﬁﬁﬁaggofnRéS@réﬁegeExanples
13-41 to 1Rrdfereatice DHimpDEdsi D, t he) PaARdNMBABEEc@FekBohdd nabeva ritihgt 0 (5)
except for using, N-benzyl oxycarbonyl-trans-4-[(5-nitro-|I-
indolinyl)éﬁ?%%ﬁb? Stycl ohexyl amine (the conmpound obtained in the same
manner &8s in Ref exkence Bxanpbepddndy a5 RePbrshaet ERgmpuer valho Ref er.ence
Exanpl es 13-47.t0.,13-52_ 451 ng O ot gssium car bonat e_and 238 of 2-(di-
oty ani oyt Ry TRR B RGP BEAPSFRasnEhs SAUBINSFGoE AS mgptgoned

N, N- di met hydb@reramslengot utodnccontar b bgtdROcagbohyNad@no-4-hydroxy-
benzyl oxycar bany] -trans- 4- [ ( 5- hydr oxy- | -i ndolinyl )carbon-

VT oyl onenT e it (F ey ChobEhItBEeE: (BHEFRePRE ERARP Rnfna) 404 fne

Ref erence bamnpdspdidding snarthegnhxteréaas stirred at 50° C for 19 hours.
The reagti 1 Xt ure S oncent rated,under reduced pressure, and a
solutigﬁ ogﬂ? %f?ﬁ?“?é%%ﬁﬂ%f?% ch#%r%?o?h?gas washed with water, dried over
sodi um sul fate, ahdteherButdrey cotlvenylamsne efronethyhder18hARRN2065 (LhEl

S oduced " : - edt
Chr omms oo P fund V6] 54 KEC 48su A it Y6 sh) a9k E8-dipgna-
pal | adi um clardorkaat By sra tendi 929 fgn odminenonirpnnuidsimrersereagdedd ino 10
m of nmethangl -JAdd 0f oF é@&{@xnlygwsy gcr@xigégeﬂ%%dgoaka&ebm thi.s

conpound, and the mxture was refluxed for 17 hours. The insolubles were
renoved3by F84a¥ i ofPT ahtl hewer$i trdar eshbsrtbdiceanfatban . updercidduced

pressure toAY@hdh 28 MhOfrdfapssd-hiRetfe was carried out to remove
di met hyl am noet hyl ) oxy- 1| -i ndol i nyl ] car bonyl } CYC|OheX | am ne 10 (Reference

Exanpl e 13-UPHH IGbHEe JTOUR sbt - PRECEYAPHRAFEL 0F T RPEr efCe OBk AT E8213- 48
to 13-52 idbmalli$3 deres OOt & A8 dekainb DEs SAMEs NBANGL 23S inMRAbLGNEd above.
Ref erence EX les 14-1 to 14-16 15 A m xture conprising 400 ng of

Ci s- 4- (t er RPFAFHES EFHHFRYEET nb) &5 cP ohexanecar boxylic acid, 216 ng of 4-
hydr oxgpi periydime, 1 24 danp Ofa Indylly DxybetrRDb 1 20561 ub86nNPon@hining

O benzotri %954- Iagg{ﬁrg-hr:tgtrgneg éur ni umhexa- fLuoro hgs hgﬁez 398
Al of N ety Torbi ot SRE T HEF 2 SHORY e BT REL RyFH 8P REARAESwaS st | 11 ed
at room t enpersd wrle dOMN - =l iwlis sn z Yhiei naasa addédefiolphesr gaotti endiuxt ur e
and the triacetoxyborohydride under ice-cooling, and the mixture
was stirred at room temperature for 14 hours. The reaction
25 mixture was diluted with an agqueocus sodium hydrogencarbon-
ate solution and extracted with ethyl acetate. The extract
was washed with water and brine, dried over anhydrous
sodium sulfate, and then, the sclvent was removed under
reduced pressure. The resulting residue was suspended in
30 hexane and collected by filtration. This mother ligquor was
concentrated, and the residue was purified by NH-silica gel
chromatography {(solvent: hexane-ethyl acetate (97:3 to
83:17}), and the residue was further suspended in hexane and
collected by filtration, whereby it was combined with the
35 product previously obtained by filtration to give 13.55 g

of N'-benzyl-N-tert-butoxycarbonyl-N'-methyl-trans-1,4-



m xture was extracted with ethyl acetate. The extract was washed with an
agueous 10%citric acid solution, water and brine, dried over anhydrpugg 105
sodium sul fate, and then, the 25 solvent was renoved under reduced
pressure. The resulting residue was dissolved in 5 m of dioxane, then, 6
m of 4N hydrochloric acid-di oxane was ddded thereto, and the mxture was
stirred at roomtenperature for 12 hours. The reaction m xture was
concentrated, methanol was added to 30 the residue and the m xture was
concent r at ey alnderanestieoeihe pressure. Next, ether was added to the residue,
and the mxture as, concent rat nder uced pressure,to btai

cis-4-(4- hydroxyp| per| |nnsocar bofls][#cg%l%hexy }gm ne y ?%Pdcﬁflg :zdg% g

( Ref er ence ofix gmille dlidend hyﬂr'l'ca:bi@e 8§uarBﬁnA‘asepenﬂedcbnpmamdanofl eanpl es
14-2 to 14- g}% 3% 'I&alg,lf e.obt al ed érl’lla 1§n59 Jenner as r;eréti oned
above, 5 APR 2§ Wity the & rre pondi ng Starti ng-natelirg°§ure
(Provi ded tatatroam umr&mmtﬁreeeot@npﬁ)uhdsrst heth & ara el pdt awmedrbmosatlur at -
ing an aqu . t 0 C I n Jhot assi um
car bonat e, %%ﬁljﬁ r%ﬂ %r%% i hg efég{’kglgigée\ng?gge% gregf Sr'me dr ying the
extract overdaussddroless S0tk e cshutdamefi ahd geabvNngethebsobwginta rivocherl -
reduced press imethylformamde (7 m)
sol ution cﬁt g{eﬁ;l ; @a‘é{ nlf 4bu oxy%:lg?%%ﬁ% %ﬂln%relgam ne (1.0 g) were added
potas- 10 sli2ZdmTder bmmwr@étﬂotr@n@chdm hehEbelbyvel 6li den@1:be gprrasd the
T XL Ut B0 WO oSl 24 e f QUM ALIDEL R U1 e 00 106 10UE B! G lNIRHOG RGN OF.

t hereby obtaining N-tert-butoxycarbonyl - pl perazi ne hi s conpound
was aci d- t ra@gead nRiftlex hiydrbohterdaecheld tbeobraﬁﬁnNebgﬁyﬁpnpep@mém hydr o
15 chlori At i ¥ ﬂ&PWPWArPf@e&QZiHeRQEQi‘QﬁQ&hL‘QSh%QeV‘@S1 ohtgi ned in
t he same mannér as nentioned above Ref erence Exa Di et hyl ani ne
hydr ochl or it FA3O )P MeEPBRRISH t A% SvbI AeEad ’é‘Plea‘éhﬂOFFGét(“fE} Efw)t th

sol uti on coRlaRRING rdd taria, MHOXYEa: bopyhs phperidopechlpBdksiand under
ice-cooling, _triethylamne (0 84 m) and triacetoxyborohydride (1. 17 g)

ver e f?t h&EPTRAGEE & H& QARE2 Hh R PeCOMRIUPRS WAE RefPFeRCSt ExpBhes 8-

t enper at ur eof @r-43 imOWa%H D 3uNder go reacti on, thereby 25 obtaining
N-tert-but oxycar bonyl - 4- di met hyl am no igerl dine. This conmpound was

aci d- t r eat 8§ "W R %W}%‘?ﬁ c‘y i g dbt ai n 4- (di met hyl ani no) pi peri di ne
di hydrochl ori de. 2 .Reaf er erfc & tEdangd di dib- By Sotkieinvi ¢ | acetioxybor efgdai de

10. 51 ded t 3 th h 50 t
N-formyl) A Deraz e 3 S8 B Gtk ShAt of exantear bORyar hengaloc S 900 =
under %te- ¢aratn|sng- (et & Hreu 1 3t el eb aval stimo Edy at oenamol eapar at BISegf or 18
hours to ungeng ﬁxl%a:%t'sor]n]é%%?fxb:}’du@t &'1”;90 nL@f dimethylsulfoxi

1-fornyl -4- cyclo exyl met hy razine I Ch™ was en-ac trea Wi t h
hydr ochl or wa sadiud therostddas thengmd ohexy | vipehy| e peiakitne Wypdrochl ori de.

stirred at room temperature for 1 day. The reaction mix-
ture was poured into water and extracted with chloroform.

25 The extract was washed with water and brine, dried over
anhydrous sodium sulfate, and then, the solvent was removed
under reduced pressure. The residue was applied to silica
gel column chromatography (solvent: chloroform alone to
chloroform-ethyl acetate (20:1}). The obtained powder

30 crystals were suspended in ethyl acetate-hexane mixed
solution and collected by filtration to obtain 12.20 g of
trans-l-tert-butoxycarbonylamino-4-(5-nitro-2-pyridyloxy) -
cyclohexane. To 10 ml of an ethanol suspension containing
800 mg of this compound was added 2 ml of 2N hydrochloric

35 acid-dioxane solution, and the mixture was stirred at room

temperature for 18 hours. The precipitates were collected




5 APR 2005 - 73 Reference Exanple 15-4 60% Sodi um hydride (0.232 g) was
gradual ly added to a tetrahydrofuran (4.5 m) solution containing 5 APR 2005
1-tert-butoxy- carbonyl -4-hydroxypi peridine (0.900 g) and 2-chloropyrim 5
dine (0.666 g), and 2 hours later, dinmethyl sulfoxide (1.0 m) was added
thereto, and the m xture was stirred at Yoom tenperature for 1 day to
undergo reaction, thereby obtain- ing
1-tert-butoxycarbonyl - 4-(2-pyri m di nyl oxy) pi peridine. This conpound was
acid-treat sy i ht hydiochtorobtatnd568 mgOobbtaans-4-(5-nitro-2-

4- (2-pyri i N I n h | e.fall ow ounds
wer e Obtalﬁ%ﬁt%%&?%%?igg igh % g¥ga§gn% ?rgghéorggé REeference %gamp e

4- (5- Cyano-2-pyin dydbky) ) peri di nehydrochl ori de

4-(5- Brono- 2- pyri é”yér%yé y@g ﬁ%”gfhﬁlgﬁ Chlg”gxa bPes 9 4558 R #dxture

4- (p- Ni t rophenoxy)pi peridi né of I de erence anple
conpri sibng $ﬁ(Tiblebﬂtmayeambbmyh?@rparthedsnae4maanboxybrmeacudneaoo ny),

nnrpholrne(&§ PL) & 1 da €£Qy+0§%égggﬁg¥£gx%@g%E@gé2§¥h%rggrQodr|nlde (702

1 20 hy oxybenzo rrazo ormamde (9 m)
mas strrrexﬁeﬁeremﬂﬁténgephear@ 46rtd69hétirs to undergo reaction, and the

resul ti ng conpou r h roch i tain
4- (norpholrnocarggﬁyq%ﬂﬁggﬁrﬂ §§{ y%%%c %%?dQS £§ ﬁfsgg ghégF%?Iomjng
conpounds Werdrohtmimesusperhcon saprtabnheg as0pfeat pbneédanboveamino-

4- (ExeEByh%?é%Eﬁ%y?@ai)Q§@§%%ﬂ§€?p|¥d£8§hkﬂélg xtuﬁfowas refluxed for

4- ( N- net hyl am nocar peri di ne- hydroc
4- ( p- Chi or doHerA ampdoEs Bo1RA YO get | T - BRI I BT e (d 2 - JOL Redy eite-

Exanpl e 15-§ s Mhad %fo&pgpaaéé@gtﬂe@gwoaha(Eﬁétmmw%xcaapoex Yrea
pi peridine (700 ng), benzoic acid(512 ng), 1-ethyl -3-(3-

di et hy| amiFoianfy | jemes BRBVF i Ee¥ 8D4RAYT S 1- KRR FEARHARA Wi &iyBf e9{567 ny)

and N, N-di rgddwdd of e tee (dSr dl Ja¥Bs as@ &&tfa@éeatwreﬁ%heweramre for
16 hours to undergo reaction, and the resulting_conpound was aci d-treated

Wi th 5IAPR BUDEXCIACT (R CERPBPT cwhER (DFbIBLRAR AT ied over anhydrous

4- (benzoyl adﬁdhﬁ.)r@lilﬂféﬂtéle aﬂfl&dtlﬁ)@ﬂl othdesoM -8Rt Hhe fehbovangnagerpounds
wer e obt ai ned. i same nan er as nti oned abqy
':b%%y‘l’%

4- (2- Pyri dyitHt T HoY pi p St oA e fied by wH-silica
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An acetonit (7. soI tion_ contaipin tert -
butoxycarbo yI pr%eré%% % %g??eﬁkE%tﬁ?FE%Epié%y?glafcﬁFﬁgﬁﬁ§r(8ﬁloride
(700 ngp am&nnmxﬁiq&kwumbcjdl6Ebnt)ambse $Refercednat Epamplenperét une for

15 hours taq, q§r 0o reaction, and the resulting conmpound was acid-treated

wth hydroéh orrc acid to obtarn 1- (N- et hyl - N- phenyl am no-
Also, the compound of Examples 9-47 in Table 6 was

obtained in the same manner as mentioned above, using the
corresponding starting materials.
25 Reference Example 9-48
In the same manner as in Reference Example 9-1,
trans-l-tert-butoxycarbonylamino-4-(3-nitro-2-pyridyloxy) -
cyclohexane was obtained. Subsequently, a suspension of
3.35 g of this compound in 30 ml of ethanocl was stirred at
30 S0°C, and 155 mg of palladium-carbon (dry) and then 1.6 ml
of hydrazine monohydrate were added thereto. After the
mixture was stirred for 10 minutes, 185 mg of the remaining
palladium-carbon was added thereto and the mixture was
refluxed for 40 minutes. After the reaction mixture was
35 cooled to room temperature, the insolubles were removed by

filtration and the filtrate was concentrated under reduced




car bonyl ) pi perazi ne hydrochl oride. 15 Reference Exanple 15-8

Met hanesul fonyl chloride (3.65 m) was added to a nethyl ene chlorideq AP 7005
m ) solution containing N-fornyl- piperazine (5.08 g) and triethyl am ne
(6.85 m) under ice- cooling, and the m xture was stirred at room
tenperature 20 for 18 hours to undergo- r®hction, thereby obtaining 1-

for nyl - 4- met hanesul f onyl pi perazi ne. This conpound was acid-treated with
hydrochl oric acid to obtain 1-methane- sul fonyl pi perazi ne-hydrochl ori de.

Al so, 1- (pieaysstef orthe/l)gsypetbzg neehideochisr cdeswadlobedi Aedmi n t he

same manner nment L oned aboye by, usin he correspondi ng starting

mat eri al . %ﬁ?%ﬁ%?ﬁx%ﬁpfg‘?g- 538. %Remcrgfstttar isef”ﬁfleangloﬁgeac%&d(t)%% m  of

met hane- sufiboyitidhotodebuweis addédgt of1@ ransofl -a etret -rralnyeckyafaubam y 130
solution co I i .99.9 of 2-tertsbutoxycarbonyl -5
(hyer oyl nebheng T Sof hedi e ek SFLaSHOtrRE MM e mixture was stirred
under i ée-coolindgrien, IhiduschVatér awndd-dddednto whlse adeact iten ami xt ure and
the m Xt Ur e, Wagh o PXLEAGEEG: WOEN - RVLABSLANE L ALLEY thie BXLLAG s dr i ed
35 over sodi uni Suffate & SOl vent was-refoved dnddr redicéd préssure. To
t he resi duenawet et@doletald ttank-eéthanaemiand 25 pARRAZVOXY) cislohedZ 1M  of

di | sopr opy| Gyl 4} B AIGL LBE TRAEFULE WES e REhUXEd fo0r; 3G Thautgs. The
reaction mXture was concen- trated under requee pressure, and et hyl

acet at e andReferemngreotsa®dd hy8ré8hl oric acid solution were added to the 5

resi duggy foll owed: by, fhes extrachign. 4F tgr g%?&:%yea% WS e dried over
sodium sul fate, the solvent was renoved under reduced pressure. %he
resi due wastpiirg fieandyd si Feth-peroxghrohanydraphy) Cysilvdrexanedx amd et hyl

acetate - 4fd tOrrObLShAi AR Sth¥cRhRdRSterTHAS  Oith¥ - QdUGE. MG 4 ssol ved
in 10 5 M of dioxane, then, 8 m of "4N hydrochloric aci d-di oxane was
added t her 33 PAMGL t hemat kY LEBIGRE TP AL Bd 4al LPsahcreho hsed@ivi&s The

preci pitat esyPFrech Pbtpiedyhy addhtihea.of 20 nl of ether were collected by
filtration and washed with ether to obtain

5- (et héxynet hyl ) i 5 i Tt hoBt denFerParnd182a Egde; R8 tPoPRORIHE ¥Snpounds
were obtai neshifidhe aS@MBh8BROELtASnMRALI @Red taowe.th potassium
5- (Met hoxynet hyl )i soi nd Ilnehgdro hl or | de : o i
5- (1 sopr opyT UK Y1 1R P NEibH £ hERy HF GBhFBIPEE TREFer&n o8 BlamicE f52f0 20
0.85 m of fatet W detraecandx@mdbenb-ab)nethyl chloroformate were added to
8 mM of a t{]leneclorige oét'oncntaining 0.72 g of
5- am no- 2-{%? é/ %rf%%y‘%’é?rﬁ% ?syﬁi' gi hﬂo?i’gé, and the m xture was stirred at
roomt @fApera- turkn for L holirshldhbd ormasaaddédsbdviede 2r.@acti of mi-xt ure 25
and the mxture £¥id &&‘gl-' Eg gthyl 5%?@%& catbbal1 LG %’ﬁk’ ¢l @S
dried over a%yd%%ﬁ% %od’ﬁgjm u”‘:a Ié, thé SO ve%tcawas emsved U &er reduced
pressure. T yresd duet - wasxpluevEletlebylamfinea (gekogivoomsdt odr &sthg revclevent :
chl oro- Example 9-49 prior to deprotection (hydrochloric acid-
dioxane treatment)), 1.73 g of 75%-m-chloroperbenzoic acid
25 was added to the solution, and the mixture was stirred at
room temperature for 30 minutes. Then, 1.14 g of dimethyl-
amine hydrochloride and 2.79 mL of triethylamine were added
thereto and the mixture was further stirred for 5 hours.
An aqueous saturated sodium hydrogencarbonate solution was
30 added to the reaction mixture, and the mixture was stirred.
Then, the chloroform layer was collected by separation,
dried over anhydrous sodium sulfate and the solvent was
removed under reduced pressure. The residue was purified
by silica gel flash chromatography (solvent: hexane-chloro-
35 form {50:50 to 140:0)}) to obtain 2.74 g of N-tert-butoxy-

carbonyl-trans-4-[5-ethoxycarbonyl-2- {dimethylamino) -




formethyl acetate = 2:1) to obtain an oil. This oil was 30 dissolved in 5
m of dioxane, then, 8 m of 4N hydrochloric acid-di oxane was added %5 APR 7005
thereto, and the m xture was stirred at roomtenperature. The precipitates
precipitated by addition of 20 mM of ether were collected by filtration

and washed with ether to obtain 5-(netdxycarbonyl anmi no)iso 35

I ndol i ne' hydrochl oride. Al so, the follow ng conpounds were obtained in the
5 APR 2005 - 76 sane manner as nentioned above.

5- (Acet yl anpyin}nsdimebl y hexyiydyothhexitdamifRef erence Exanple 15-11

2-tert-Butoxycar S d C nd obt ai n the
sane nmanner as bP@%%Céb@%%&@? g%% g%#pg%%apg?ygg;g§a§gg g Eﬁ Hg gg?tlng
naterials ammlmeact@dldrdlohensanendaﬁnbseasennlﬁeheuEHeélEzdnphehll lto
obt ai n @gsg carb ' 0j, nd@l | |_lLowi ng
Tabl e Ia t Q#E%%Q¥T@“%% a%¥é ggt§9x§gg}g %h§ - gﬁeﬁggg %gg H?es and
physi cals prb@emet@xlmmlm@bpycbm@@unds-9lothbcabbvbeExaaphas dRd fReacence
Exanpl es arﬁﬁ%ﬁgggmg §4n; Tabl £5 " represents a nethyl group. Also, in

Tabl es, m z) represen?s mass spectronetric value (atnospheric
pressure chenm calAlomi zEte orompsends spekefemngnye SEARROLEHSI-5F7toTable | a

8 2y 0 T A SRR e ol
| a- 2H2HC1Brawwyeh powder N\~ MS APCI (mz): 328 a N\ (M+rH + H

la-3 HHQJCb&QEéFéécQOMQ§£pf€%F@BS§PE% §Mmk7): 353 NI MtH| +
| a- 4FH2HC1Col or | ess powd
(1) In 15 mL of ethanol was dissolved 2.675 g of N-tert-

butoxycarbonyl-trans-4- [5-ethoxycarbonyl-2- (dimethylamino) -
pyrimidin-4-vloxylcyclohexylamine {(the compound of Refer-
ence Example 9-50 prior to deprotection treatment), 3.27 mL

15 of an agqueous 3IN-sodium hydroxide solution was added
thereto at room temperature, and the mixture was stirred
overnight. The reaction mixture was diluted with water,
and then, citric acid was added thereto until the solution
became neutral. The precipitated crystals were collected

20 by filtration, washed with water and dried under reduced
pressure to obtain 2.015 g of N-tert-butoxycarbonyl-trans-
4-[5-carboxy-2- (dimethylamino)pyrimidin-4-yloxylcyclohexyl-
amine.
(2) The compound obtained in the above (1} was used as a

25 starting material and reacted with a starting amine com-
pound in the séme manner as in Reference Example 11-1. The
resulting compound (hydrochloride) was made into an agueous

solution, and the solution was treated with potassium

carbonate and extracted with chloroform to obtain a free
30 form.
Thus, the compounds of Reference Examples 9-55 to 9-
57 in Table 6 were obtained.
Reference Examples 9-58 to 9-64
{1} 0.494 ml of DMSO was slowly added dropwise to 10 ml of
35 a methylene chloride solution containing 0.526 ml of oxalyl

chloride under argon gas atmosphere at -78'C. After 15




M5 APCl (mz) 396 Nom F N H MtH + | a- 5CNH2HC1Col or |l ess powder ~Ms APC
(mz) : 353 - [MtH + N H | a- 6BNO2H2HC1Yel | owi sh powder NMs-APCI (m z): 373PR 2005
CMH + H -N | a- 7NH2HC1Col or | ess powder CVMS-APCI (nfz): 329 N H(MtH +

| a- BNH2HC1Col or | ess powder "~. M5 APCI (mz) : 407, Br C N H409 [ MtH] +

| a- 9CH3 NH2HC1Pal e yel | owi sh powder S~3N'M8 APCl (miz) 375 C N H MtH +

la- 10~N H2HC1Col orl ess powder = \° M5s APCI(mz): 363 Cl-(" \ H[MH + ~N H
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butoxycarbonylaminocyclohexanol in was added dropwise, and
further 30 minutes later, 2.52 ml of triethylamine was

5 added thereto and the mixture was stirred at -78'C for 30
minutes and at 0'C for 15 minutes. An agueous sodium
bicarbonate solution was added to the reaction mixture and
the mixture was extracted with chloroform. The extract was
dried over anhydrous sodium sulfate, and then, the solvent

10 was removed under reduced pressure. The resulting residue
was suspended in a hexane-isopropyl ether mixed solvent and
collected by filtration to cobtain 0.903 g of 4-({tert-
butoxycarbonylamino) cyclohexanone.
(2) To 350 ml of a toluene solution containing 33.05 g of

15 the compound obtained in the above (1) was added dropwise
313 ml of 1.0 M diisobutyl aluminum hydride-toluene
solution at -78°C, and the mixture was stirred at the same
temperature for 4 hours. After an excessive reagent was
decomposed by adding 33 ml of methanol dropwise to the

20 mixture, 100 ml of water was added thereto, and the mixture
was stirred for 1 hour. The precipitated insolubles were
removed by filtration. The organic layer of the filtrate
was separated and dried over anhydrous sodium sulfate. The
solvent was removed under reduced pressure, the resulting

25 residue was suspended in chloroform-isopropyl ether mixed
solvent under heating and the insolubles were removed by
filtration. The filtrate was concentrated, and then, the
same operation was performed with isopropyl ether. The
resulting filtrate was concentrated and the residue was

30 purified by silica gel flash column chromatography
{solvent: ethyl acetate-hexane (1:2 to 1:1)), and the
obtained colorless crystals were further suspended in
hexane-isopropyl ether mixed solvent under heating and
subjected to filtration at 0'C to obtain 6.95 g of cis-4-

35 tert-butoxycarbonylaminocyclohexanol.

{3} The compounds of Reference Examples 9-58 to 9-64 in




M5 -APCI (mz) : 334 [MtH + C N | a- 13HHC1Col or | ess powder O2NVS - APC

(mz) : 372 [MH] | a- 14FF HHCl1Col orl ess powder . \ N \MS-APCl (niz): %4408 1005
(MtH F H NO | a- 15CH3HHC1Col or| ess powder ""'Ms APCI (nfz) : 402 [MH ON
H NO, la-16H2HC1Purified powder Ms APCI (nmfz): 364,362 CI N N Hla-17C
H2HC1Purified powder - a Ms-APClI (miz):- 364,362 7, NNH

| a- 18C \ H2HC1Puri fi ed powder MSAPCI (nfz): 364,362 N NWH | a- 19C

/ H2HC1Purified powder IMS -APCI (mlz) : 365,363 NHJ5 APR 2005 - 79 Table
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proper ti es,; No £1&- o | 2 20MRECIRUr L6 BRRAER BME1 AR oL Bl o307 V1 N
carbonylaminocyclohexanol and the corresponding starting

materials.

5 Reference Example 10-1
{1} A mixture comprising 9.13 g of 4-tert-butoxycarbonyl-
amino-4-methylcyclohexanone, 3.05 g of sodium borohydride
and 100 mL of isopropyl alcohol was stirred at room tem-
perature for 1 hour. Under ice-cooling, the reaction

10 mixture was diluted with an aqueous saturated ammonium
chloride solution and extracted with ethyl acetate. The
resulting extract was washed with water and brine, dried
over anhydrous sodium sulfate, and then, the solvent was
removed under reduced pressure to obtain 9.20 g of a

15 mixture of t-4-tert-butoxycarbonylamino-4-methyl-r-1-
cyclohexanol and c-4-tert-butoxycarbonylamino-4-methyl-r-1-
cyclohexanol.

{2} A mixture comprising 9.20 g of the compound obtained in
the above (1}, B8.26 g of p-methoxybenzoic acid chloride,

20 5.93 g of dimethylamincopyridine and 100 mL of methylene
chloride was refluxed for 20 hours. After cooling, the
reaction mixture was washed with an aqueous saturated
sodium hydrogencarbonate solution, an agqueous 10% citric
acid solution, water and brine, dried over anhydrous sodium

25 sulfate, and then, the soclvent was removed. The residue
was crystallized from n-hexane to obtain 0.68 g of c-4-
tert-butoxycarbonylamino-4-methyl-0- {4 -methoxyphenyl -
carbonyl) -r-1l-cyclohexanocl (cis compound).

Also, the residue was purified by silica gel column

30 chromatography [solvent: ethyl acetate/n-hexane (1/10)] to
obtain 3.50 g of a mixture (1:5) of the above compound (cis
compound) and t-4-tert-butoxycarbonylamino-4-methyl-0-{4-
methoxyphenylcarbonyl) -r-1-cyclohexancl (trans compound) .
{(3) A mixture comprising 10.68 g of the c¢is compound

3s obtained in the above (2}, 6.10¢ g of sodium hydroxide, 150

mL of methanol and 120 mL of water was heated at external




Hla 21H C N H2HC1Purified powder 3 M5 APCI (mz) 357 N N' H

| a- 22CNH2HC1Puri fi ed powder NMS -APCI (nmfz) : 354 NN H 5 APR 2005
| a- 23CN_| CNH2HC1Puri fi ed powder Ms APCl(m z): 354 "~. NH

| a- 24NH2H2HC1Col or | ess powder NI I ~NVSAPCI (mlz): ~378[M+tH + CI N ~~ H

| a- 25H2HCLPuri fi ed powder fMSAPCI (mfz): B29°N N' H | a- 26NO2HHCLBr owni sh
powder M5 APCI (mz): ". 389[MtH \ N M | H O0- |a-27H3C SH2HC1Col orl ess
powder N~MSAPCI (nmfz): N375[M+tH + H 5 APR 2005 - 80 Table Ia (continued)
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la'28H3C’Shﬁfﬁ%&?&9r£ﬁ§SSBQ$QEE GggAggEgggé)uNder reduced pressure and
extracted with ethyl acetate. The extract was washed with
an agqueous saturated sodium hydrogencarbonate sclution,

5 water and brine, dried over anhydrous sodium sulfate, and
then, the solvent was removed under reduced pressure to
obtain 6.61 g of c-4-tert-butoxycarbonylamino-4-methyl-r-1-
cyclohexanol.

(4) In the same manner as in the above (3) by using 3.50 g
10 of the mixture (1:5) of ¢is form and trans form obtained in
the above (2), 1.77 g of t-4-tert-butoxycarbonylamino-4-
methyl-r-l-cyclohexanol was obtained.
Reference Examples 10-2 to 10-8
The compounds of Reference Examples 10-2 and 10-3 in

15 Table 6 were obtained in the same manner as in Reference

Example 9-1 by using t-4-tert-butoxycarbonylamino-4-methyl-
r-1-cyclohexanol (Reference Example 10-1 (4)) and the
corresponding sﬁarting materials. Also, the compounds of
Reference Examples 10-4 to 10-8 in Table 6 were obtained in
20 the same manner as mentioned above by using c-4-tert-
butoxycarbonylamino-4-methyl-r-1l-cyclohexanol (Reference
Example 10-1 {3)) and the corresponding starting materials.
Reference Examples 11-1 to 11-38 and 12-1 to 12-%6
A mixture comprising 500 mg of trans-4-(tert-butoxy-
25 carbonylamino) cyclohexanecarboxylic acid, 250 mg of N-
methyl -benzylamine, 434 mg of 1-(3-dimethylaminopropyl) -3-
ethylcarbodiimide hydrochloride, 306 mg of 1-hydroxybenzo-
triazol and 5 ml of N,N-dimethvlformamide was stirred at
room temperature for 15 hours. The reaction mixture was
30 made basic by adding an agueous sodium hydrogencarbonate
solution, and extracted with ethyl acetate. The extract
was washed with water and brine, dried over anhydrous
.sodium sulfate, and then; the solvent was removed under
reduced pressure to obtain 691 mg of N-benzyl-trans-4-tert-
35 butoxycarbonylamino-N-methylcyclohexanecarboxamide. A

mixture comprising 670 mg of this compound, 5 mL of 4N-




447/ MH + N H3C /O H O | a-29CH3H2HC1Col or| ess powder MsS APCI (nm z):

N448[ MkH] + cut / M". OHH G-/ 0 3 |a-30H2HC1Col orl ess powder 9MS § APR 2005
APCl (mz) 1 477[MtH + NN NM,,. qgl::e HH3C O Ol a-31sH2HC1Col or| ess

powder TMS-APCI (nfz) N 483(MrH+ N1 M",. HH3C''0 0 | a-32~H2HC1Col orl ess
powder MB APCI (M z): N ) 486[MH + ~- N-NN". H H O

hydrochloric acid-dioxane and 5 ml of dioxane was stirred
at room temperature for 12 hours. The reaction mixture was
concentrated to obtain 585 mg of trans-4-amino-N-benzyl-N-
methylcyclohexanecarboxamide hydrochloride (Reference

5 Example 11-1 in Table 7).

Also, the compounds of Reference Examples of 11-2 to

11-38 and 12-1 to 12-96 in Table 7 and Table 8 mentioned
below were obtained in the same manner as mentioned above
by using the corresponding starting amine compounds

10 {straight chain amine compounds or cyclic secondary amine
compounds such as a piperidine compound, a piperazine
compound, etc.}. (Provided that in case of free compounds,
they can be obtained by saturating an agqueous solution of a
hydrochloride salt compound with potassium carbonate, and

15 after extracting the solution with chloroform, drying the
extract over scdium sulfate and removing the solvent under
reduced pressure.)
{As the starting amine compounds (a piperidine compound, a
piperazine compound, etc.), those synthesized by the

20 methods of Reference Examples 15-1 to 15-11 mentioned below,
or known methods or combined methods thereof were used.)
Reference Example 12-97
{1) A mixture comprising 4.5 g of trans-4-{tert-butoxy-
carbonylamino) cyclohexanecarboxylic acid, 2.29 g of

25 thiomorpholine, 3.90 g of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide, 2.74 g of 1l-hydroxybenzotriazol and 30
ml of N,N-dimethylformamide was stirred at roem temperature
for 4 hours.

The reaction mixture was made basic by adding an

30 agueous sodium hydrogencarbonate solution, and extracted
with ethyl acetate. The extract was washed with water and
brine, dried over anhydrous sodium sulfate, and then, the
solvent was removed under reduced pressure. The residue
was suspended in diisopropyl ether and precipitates were

35 collected by filtration to obtain N-tert-butoxycarbonyl-

trans-4- (4-thiomorpholinylcarbonyl)cyclohexylamine.
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powder ~NMB-APCI (mz) N-I,- NA70 [MtH] + N~. H H3CO O | a- 350H2HC1Col or | ess
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| a- 36C) H2HC1Col or| ess powder NMSAPCI (nmfz): 511[MtH + N N TN H O | a- 37H3C.

. CH3 H2HC1Col or | ess powder
(2} To 50 ml of a chloroform solution containing 5.4

g of the compound obtained in the above (1) was added 8.9 g
of 75%-m-chloroperbenzoic acid under ice-cooling, and the
mixture was stirred at room temperature for 1 hour. The
5 reaction mixture was made basic by adding an aqueous sodium
nydrogencarbonate solution, and extracted with ethyl
acetate. The extract was washed with water and brine,
dried over sodium sulfate, and then, the solvent was
removed under reduced pressure. The residue was suspended
10 in diisopropyl ether, and precipitates were collected by
filtration.
Then, this compound was suspended in 25 mL of dioxane,
4N hydrochloric acid-dioxane solution {25 mL) was added

thereto, and the mixture was stirred for 16 hours. Ether

15 was added to the reaction mixture and precipitates were
collected by filtration and dissolved in water. The
solution was made basic by adding potassium carbonate, and
extracted with chloroform. After the extract was dried
over anhydrous sodium sulfate, the solvent was removed

20 under reduced pressure. The residue was suspended in
diisopropyl ether and precipitates were collected by
filtration to obtain trans-4-(1,1-dioxo-4-thiomorpholinyl-
carbonyl)cyclohexylamine (Reference Example 12-97 in Table
8).

25 Reference Examples 13-1 to 13-7

To 50 ml of a methylene chloride suspension contain-
ing 5.07 g of trans-4-(benzyloxycarbonylamino)cyclohexane-
carboxylic acid were added 4.0 ml of thionyl chloride and
0.3 ml of N,N-dimethylformamide and the mixture was stirred

30 at room temperature for 1 hour.

The reaction mixture was concentrated under reduced
pressure and 500 mg of the residual solid was added to 8 ml
of an ice-cold methylene chloride solution containing 207
mg of 2-aminopyrimidine and 0.4 ml of triethylamine. After

35 stirring at room temperature for 2 hours, water was added

to the reaction mixture and the mixture was extracted with




"' NMS -APCl (m z) ; N485[MtH+ N\ Nr H N O V la-38H3C

- SH2HC1Col or| ess powder MS-APCl (mz): N N488[MtH + Y. O HN O 5 APR 2005
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chloroform. The extract was concentrated under reduced
pressure, and the resulting residue was purified by silica
gel column chromatography (solvent: chloroform-methanol
{50:1)) to obtain 240 mg of N-benzyloxycarbonyl-trans-4-
5 [(pyrimidin-2-ylamino)carbonyl] cyclohexylamine.

This compound was applied to deprotection treatment
to obtain trans-4-[(pyrimidin-2-ylamino)carbonyl]cycle-
hexylamine {(Reference Example 13-1 in Table 8).

Also, the compounds of Reference Examples 13-2 to 13-

10 7 in Table B were obtained in the same manner as mentioned
above by using the corresponding starting materials instead
of 2-aminopyrimidine.

The deprotection was carried out as mentioned below
by using hydrogen bromide-acetic acid. That is, the

15 compound was stirred in 3 ml of 30% hydregen bromide-acetic
acid seolution at 50°C for 4 hours. 30 ml of diisopropyl
ether was added to the reaction mixture and precipitates
were collected by filtration to obtain a hydrobromide of
the deprotected compound. This hydrobromide was made into

20 a solution and the solution was saturated with potassium
carbonate and extracted with chloroform to obtain a free
form.

Provided that the deprotection of the compound of
Reference Example 13-2 was carried out by using palladium-

25 carbon as mentioned below. That is, to a methanol-tetra-
hydrofuran suspension of the compound were added 10%
palladium-carbon catalyst and ammonium formate, and the
mixture was refluxed. The insclubles were removed by
filtration and the filtrate was concentrated under reduced

30 pressure.

Reference Examples 13-8 to 13-16

Under argon atmosphere, a mixture comprising 1.0 g
trans-4- {benzyloxycarbonylamino)cyclohexanecarbonyl chlor-
ide, 1.92 g of tributylphenyltin, 61 mg of dichlorobis-

35 (triphenylphosphine)palladium and 10 mL of dioxane was

stirred at 110°'C for 12 hours. &After cooling, the reaction
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mixture was concentrated by a centrifugal concentrator, and

then, the residue was dissolved in tetrahydrofuran and
evaporated to dryness with 5 g of silica gel. The result-
ing residue was purified by silica gel flash chromatography

5 ({solvent: ethyl acetate-hexane (1:2) to (1:1) to obtain 883
mg of N-benzyloxycarbonyl-trans-4-benzoylcylohexyvlamine.

870 mg of this compound was stirred with 1.0 g of

trimethylsilyl iodide and 5 mL of chloroform under argon
atmosphere at room temperature for 2 hours. Disappearance

190 of the starting material was confirmed by TLC, 0.17 mL of
methanol and S5 mL of diethyl ether were added to the
reaction mixture and the mixture was stirred at room
temperature for 3 days. The resulting precipitates were
collected by filtration, washed with anhydrous diethyl

15 ether, and dried to obtain 830 mg of trans-4-benzoylcyclo-
hexylamine (Reference Example 13-8 in Table 8).

Alsc, the compounds of Reference Examples 13-9 to 13-

16 in Table 8 were obtained in the same manner as mentioned
above.

20 Reference Example 13-17
(1) trans-4-Methoxycarbonylcyclohexane-l-carbonyl chloride
was obtained from 5 g of trans-4-methoxycarbonvylcyclohxane-
l-carboxylic acid and oxalyl chloride. 7.58 g of morpho-
line was added dropwise to 50 mL of a methylene chloride

25 solution thereof under ice-cooling, and the mixture was
stirred for 2 hours. The reaction mixture was poured into
an agueous 10% citric acid solution, extracted with chloro-
form, dried over anhydrous magnesium sulfate, and then, the
solvent was removed under reduced pressure. The residue

30 was purified by silica gel flash coclumn chromatography
{solvent: ethyl acetate-hexane (1:1) to ethyl acetate-
chloroform (1:1}) and crystallized from hexane to obtain
£.49 g of trans-1l-methoxycarbonyl-4- (morpholinocarbonyl) -
cyclohexane.

35 {2) Under argon atmosphere, 10 mL of a tetrahydrofuran

solution containing 2.0 g of the compound obtained in the
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hydrofuran (3:5) solution containing LDA (lithium diiso-
propylamide) (0.024 mol) prepared at the time of using at
-78°C and the temperature of the mixture was elevated to
5 -30°C over 2 hours, while stirring. The reaction mixture

was cooled again to -78°C, reacted with 1.46 mL of methyl
iodide, and allowed to stand to 0°'C, and then, water was
added thereto and the mixture was extracted with ethyl
acetate. The extract was successively washed with an

10 agueous 10% citric acid solution, water and brine, dried
over anhydrous sodium sulfate, and then, the solvent was
removed under reduced pressure. The residue was purified
by silica gel flash column chromatography (solvent: ethyl

acetate-hexane (1:2) to (1:1)) to cobtain 1.47 g of isomeric

15 mixture of l-methoxycarbonyl-1l-methyl-4-{morpholinocarbon-
vl)cyclohexane. This mixture was stirred in a mixture
comprising 158 mg of sodium hydroxide, 1 mlL of ethanol and
1 mL of water at room temperature for 12 hours. The
reaction mixture was extracted with diethyl ether, the

20 extract was washed with water, dried over anhydrous sodium
sulfate, and then, the solvent was removed under reduced
pressure. The residue was recrystallized from a mixed
solvent comprising diethyl ether-hexane to obtain 592 mg of
single isomer of l1-methoxycarbonyl-l-methyl-4-(morpholine-

25 carbonyl)cyclohexane.

(3) 546 mg of the compound (single isomer) obtained in the
above (2) was stirred in a mixture comprising 251 mg of
sodium hydroxide, S5 mL of methanol and 10 mL of water at
110°C for 2 hours. After cooling, pH of the reaction

30 mixture was adjusted to 3 by 10% hydrochloric acid,
extracted three times with chloroform, the extract was
dried over anhydrous magnesium sulfate, and then, the
solvent was removed under reduced pressure. 5 mL of a
toluene solution containing 479 mg of the resulting

35 compound (carboxylic acid), 550 mg of diphenylphosphoryl

azide and 216 mg of benzyl alcohol was stirred under
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[ toluene layer was separated, washed with brine and dried

over anhydrous sodium sulfate, and then, the solvent was

5 removed under reduced pressure. The resulting residue was
purified by silica gel flash chromatography (solvent: ethyl
acetate-hexane (1:2)) to (1:1) to obtain 387 mg of N-
benzyloxycarbonyl-1-methyl-4- (mor-
pholinocarbonyl)cyclohexylamine.

10 This compound was deprotected by treating with tri-
methylsilyl iodide to obtain 1-methyl-4- (morpholinocarbon-
vl)cyclohexylamine (Reference Example 13-17 in Table B8).
Reference Examples 13-18 to 13-21

N-tert-butoxycarobonyl-trans-4-(l-piperazinylcarbony-

15 l}cyclohexylamine was obtained by treating trans-4- (tert-
butoxycarbonylamino}cyclohexanecarboxylic acid and pipera-
zine in the same manner as in the above-mentioned Reference
Example 11-1.

Methyl chlorocarbonate was added dropwise to a mix-

20 ture comprising 400 mg of this compound, 260 mg of tri-
ethylamine and 8 mL of methylene chloride under ice-cooling,
and the mixture was stirred at room temperature overnight.
The reaction mixture was successively washed with water and
brine, dried over anhydrous sodium sulfate, and concentrat-

25 ed under reduced pressure. The resulting residue was
suspended in diisopreopyl ether and precipitates were
collected by filtration to obtain 410 mg N-tert-butoxy-
carbonyl-trans-4- (¢ -methoxycarbonyl-1l-piperazinylcarbonyl) -
cyclohexylamine.

30 This compound was deprotected under acidic conditions
according to the conventional method and the acidiec mixture
was returned to basic to obtain trans-4-({4-methoxycarbonyl-
l-piperazinylcarbonyl)cyclohexylamine (Reference Example
13-18 of Table 8)}.

35 Also, the compounds of Reference Examples 13-19 to

13-21 in Table 8 were obtained in the same manner as
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A mixture comprising 623 mg of N-tert-butoxycarbonyl-

trans-4- (piperazinocarbonyl)cyclohexylamine, 340 mg of 3,4-
5 diethoxy-3-cyclobuten-1,2-dione and 5 ml of ethanol was
stirred at room temperature for 2.5 days. The reaction
mixture was concentrated under reduced pressure, and the
resulting residue was purified by silica gel column
chromatography (solvent: chloroform-methancl (50:1)) and
10 subsequently triturated with ether.

This compound was deprotected by treating with hydro-
chloric acid-dioxane to obtain trans-4-[4-{4-ethoxy-1,2-
dioxo-3-cyclobuten-3-yl)piperazinylcarbonyl]cyclohexylamine
(Reference Example 13-22 in Table 8}.

15 Reference Example 13-23
(1) A mixture comprising 1101 mg of N-benzyloxycarbonyl-
piperazine, 1131 mg of 3,4-dibutoxy-3-cyclobutene-1,2-dione
and 5 ml of ethanol was stirred at room temperature for 25
hours. The reaction mixture was concentrated under reduced
20 pressure, and the resulting residue was purified by silica
gel column chromatography (solvent: chloroform-ethyl
acetate {19:1)) to obtain 1570 mg of 1-benzyloxycarbonyl-4-
(4 -butoxy-1,2-dioxo-3-cyclobuten-3-yl) -piperazine.
This compound was deprotected by treating with
25 ralladium-carbon in the presence of 3 ml of 10% hydrochlor-
ic acid under hydrogen atmosphere to obtain 4- (4-butoxy-
1,2-dioxo-3-cyclobuten-3-yl) -piperazine.
{2) The compound obtained in the above (1) was reacted with
trans- (4-benzyloxycarbonylamino) cyclohexanecarbonyl chlor-
30 ide in methylene chloride in the presence of triethylamine
to obtain N-benzyloxycarbonyl-trans-4-(4-(4-butoxy-1,2-
dioxo-3-cyclobuten-3-yl)piperazinocarbonyl]}cyclohexylamine.
(3} The compound obtained in the above (2} and dimethyl-
amine hydrochloride were reacted in ethanol in the presence

is of triethylamine to obtain N-benzyloxycarbonyl-trans-4-[(4-

(4 -dimethylamino-1,2-dioxo-3-cyclobuten-3-yl)piperazinyl-
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H (¢ -dimethylamino-1,2-dioxo-3-cyclobuten-3-yl)piperazinyl-

carbonyl]cyclohexylamine (Reference Example 13-23 in Table

5 8) .
Reference Example 13-24
0.15 ml of triethylamine and 0.07 ml of methane-

sulfonyl chloride were added to 10 ml of a tetrahydrofuran-

methylene chloride suspension containing 0.31 g of N-

10 benzyloxycarbonyl-trans-4-[{5-hydroxylmethyl-2-isoindolin-
vl)carbonyl] eyclohexylamine under ice-cooling, and the
mixture was stirred under ice-cooling for 1 hour. Water
was added to the reaction mixture and the mixture was
extracted with ethyl acetate. After the extract was dried

15 over sodium sulfate, the solvent was removed under reduced
pressure. To the residue were added 5 ml of dimethyl-
formamide and 0.25 ml of morpholine, and the mixture was
stirred at room temperature overnight. Water was added to
the reaction mixture and the mixture was extracted with

20 ethyl acetate. After the extract was dried over anhydrous
sodium sulfate, the solvent was removed under reduced
pressure. The residue was purified by silica gel chromato-
graphy (solvent: chloroform-methanol = 100:1). This com-
pound was treated with palladium-carbon under hydrogen

25 atmosphere to obtain trans-4-{{5-morpholinomethyl-2-
isoindeolinyl) carbonyl]l cyclohexylamine (Reference Example
13-24 in Table 8).

Reference Examples 13-25 to 13-29
(1) 20 g of manganese dioxide was added to 120 ml of a

30 chloroform solution containing 4.0 g of N-benzyloxycarbon-
yl-trans-4-[(5-hydroxymethyl-2-isocindolinyl)carbonyl]cyclo-
hexylamine, and the mixture was stirred at room temperature
for 4 hours. Manganese dioxide was removed by filtration
through Celite and the solvent was removed under reduced

a5 pressure. The residue was suspended in hexane-ethyl acet-

ate and the crystals were collected by filtration to obtain
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5 above (1) and 110 ml of ethanol under ice-cooling, and then,
an agueous solution containing 2.61 g of potassium hydrox-
ide was added dropwise thereto. The mixture was stirred
under ice-cooling for 1 hour and separated by filtration
through Celite, and then, the solvent was removed under

10 reduced pressure. To the residue was added S0 ml of an
agueous 1N hydrochloric acid solution and the mixture was
extracted with chloroform. After the extract was dried
over anhydrous sodium sulfate, the solvent was removed
under reduced pressure. The residue was suspended in

15 hexane-ether and the crystals were collected by filtration
to obtain N-benzyloxycarbonyl-trans-4-([(5-carboxy-2-iso-
indolinyl)carbonyllcyclohexylamine.

{3} The compound obtained in the above {(2) was used and
condensed with a starting amine compound in the same manner

20 as in Reference Example 11-1, and subseguently treated with
palladium-carbon under hydrogen atmosphere to obtain trans-

-[{5-dimethylaminocarbonyl-2-isoindolinyl)carbonyl]cyclo-
hexylamine (Reference 13-25 in Table 8}.
Also, the compounds of Reference Examples 13-26 to

25 13-29 in Table 8 were obtained in the same manner as

mentioned above.
Reference Examples 13-30 to 13-33

(L) 2.6 g of tert-butylcarbamate, 3.5 ml of triethyl-
silane and 1.15 ml of trifluoroacetic acid were added to 25

30 ml of an acetonitrile suspension containing 3.0 g of N-
benzyloxycarbonyl-trans-4-[{(5-formyl-2-isoindolinyl)carbon-
vllcyclohexylamine (the compound obtained in Reference
Example 13-25 (1)), and the mixture was stirred at room
temperature overnight. Water was added to the reaction

35 mixture and the mixture was extracted with chloroform.

After the extract was dried over anhydrous sodium sulfate,
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were collected by filtration to obtain N-benzyloxycarbonyl-
trans-4-[(5-tert-butoxycarbonylaminomethyl-2-isoindolin-

5 yl)carbonvl]cyclohexylamine.
(2) The compound obtained in the above (1) was treated with
palladium-carbon under hydrogen atmosphere to obtain trans-
4-[(5-tert-butoxycarbonylaminomethyl-2-isoindolinyl)carbon-
yllcyclohexylamine (Reference Example 13-30 in Table 8).

10 {3} The compound obtained in the above (1) was treated with
4N hydrochloric acid-dioxane to obtain N-benzyloxycarbonyl-
trans-4- [ (S-aminomethyl-2-isoindolinyl)carbonyl] cyclohexyl-
amine-hydrochloride.

{4) 0.25 ml of cyclopropanecarbonyl chloride was added to 5

15 ml of a methylene chleoride-pyridine seclution containing 0.5
g of the compound (hydrochloride) obtained in the above (3),
and the mixture was stirred at room temperature for 4 hours.
Diluted aqueous hydrochloric acid solution was added to the
reaction mixture and the mixture was extracted with chloro-

20 form. After the extract was dried over anhydrous sodium
sulfate, the solvent was removed under reduced pressure.
The residue was purified by silica gel chromatography
(solvent: chloroform-methanol = 50:1} to obtain crystals.
This compound was treated with palladium-carbon under

25 hydrogen atmosphere to obtain trans-4-[{5-cyclopropyl-
carbonyvlaminomethyl-2-isoindolinyl)carbonyl]lecyclohexylamine
{Reference Example 13-31 in Table 8} .

Alsoc, the compounds of Reference Examples 13-32 to
13-33 in Table 8 were obtained in the same manner as
30 mentioned above.
Reference Example 13-34
(L) 0.08 g of hydroxylamine hydrochloride and 0.09 g of
sodium formate were added to 3 ml of a formic acid solution
containing 0.3 g of N-benzyloxycarbonyl-trans-4-((5-formyl-
a5 2-isoindolinyl)carbonyl] cyclohexylamine (the compound

obtained in Reference Example 13-25 (1)), and the mixture
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After the extract was dried over anhydrous sodium sulfate,
the solvent was removed under reduced pressure. The resi-

5 due was purified by NH silica gel chromategraphy (sclvent:
chloroform-ethyl acetate = 50:1), and the resulting com-
pound was treated with trimethylsilyl iodide to obtain
trans-4- [ (5-cyvyano-2-isoindolinyl)carbonyl]cyclohexylamine-
hydroiodide (Reference Example 13-34 in Table 8).

10 Reference Examples 13-35 to 13-46
(1) 17.33 g of stannous chloride was added to a hydrated
ethanol {120 ml of ethanol + 1.2 ml of water) suspension
containing 6.08 g of N-benzyloxycarbonyl-trans-4-[(6-nitro- .
l-indolinyl)carbonyl]}cyclohexylamine (the compound obtained
15 in the same manner as in Reference Example 13-1 before
deprotection}), and the mixture was refluxed under argon
atmosphere for 4.5 hours. An aqueous 10% sodium hydroxide
solution was added to the reaction mixture to adjust pH of
the mixture to pH 9 to 10, the mixture was diluted with 300
20 ml of chloroform and dried over anhydrous magnesium sulfate,
and then, the insolubles were removed by filtration. The
filtrate was concentrated under reduced pressure, and the
resulting residue was purified by silica gel column
chromatography (solvent: chloroform-ethyl acetate (2:1}) to
25 cbtain 4.72 g of N-benzyloxycarbonyl-trans-4-[(6-amino-1-
indolinyl)carbonyllcyclohexylamine.
(2) 0.12 ml of pyridine and 0.104 ml of acetic anhydride
were added to 10 ml of a methylene chloride solution con-
taining 396 mg of the compound obtained in the above (1),
30 and the mixture was stirred for 5 hours. 5% hydrochloric
acid was added to the reaction mixture and the mixture was
extracted with chloroform. The extracted layer was succes-
sively washed with water and an aqueous saturated sodium
bicarbonate solution and dried over anhydrous sodium

35 sulfate, and then, the solvent was removed under reduced

pressure. The residue was purified by silica gel column
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358 This compound was deprotected by treating with
palladium-carbon to obtain trans-4-[(6-acetylamino-1-

indolinyl)carbonyl] cyclohexylamine (Reference Example 13-35
5 in Table 8}.
Also, the compounds of Reference Examples 13-36 to
13-37 in Table 8 were obtained in the same manner as
mentioned above.
{3} 0.085 ml of methanesulfonyl chloride was added to 10 ml

10 of a pyridine solution containing 400 mg of the compound
obtained in the above (1) at room temperature, and the
mixture was stirred for 5 hours. The reaction mixture was
concentrated under reduced pressure, the residue was dis-
solved in chloroform, washed successively with 5% hydro-

15 chloric acid, water and an agqueous saturated sodium
bicarbonate solution and dried over anhydrous sodium
sulfate, and then, the solvent was removed under reduced
pressure. The residue was purified by silica gel column
chromatography {(solvent: chloroform-ethyl acetate (2:1)}.

20 This compound was deprotected by treating with
palladium-carbon to obtain trans-4-[{6-methylsulfonylamino-
1-indolinyl)carbonyl]cyclohexylamine (Reference Example 13-
38 in Table 8}.

{4} 15 ml of N,N-dimethylformamide solution containing 403

25 mg of the compound obtained in the above (1), 169 mg of
N,N-dimethylglycine hydrochloride, 243 mg of l-ethyl-3-(3-
dimethylaminopropyl) -carbodiimide hydrochloride, 173 mg of
l1-hydroxybenzotriazole and 0.181 ml of triethylamine in was
stirred at room temperature for 5 hours. The reaction mix-

30 ture was concentrated under reduced pressure, the residue
was dissolved in ethyl acetate, successively washed with an
agueous saturated sodium bicarbonate solution, water and
brine, dried over anhyvdrous sodium sulfate, and then, the
solvent was removed under reduced pressure. The residue

35 was purified by silica gel column chromatography (solvent:

chloroform-methanol {50:1}).
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H CNO3 C11~CH H3 3 I|b-32N®2HHCLPurified powder M5 APCl (nfz): 373
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|b-35CNHHC%g¥fg f%ﬁié§¥%§g éohgtég§%(gzggsfg-Fi6—(dimethylamino)-
methylcarbonyl-1-indelinyl]carbonyllcyclohexylamine
{Reference Example 13-39 in Table 8).

5 (5) 0.8 ml of an aqueous 37% formalin solution and 635 mg
of sodium triacetoxyborohydride were added to 10 ml of an
acetonitrile suspension containing 402 mg of the compound
obtained in the above (1) at room temperature, and the
mixture was stirred for 1.5 hours. The reaction mixture

10 was diluted with water and extracted with ethyl acetate.
The extracted layer was washed with water and brine in
order, dried over anhydrous sodium sulfate, and then, the
solvent was removed under reduced pressure. The residue
was purified by silica gel column chromatography (solvent:

15 chloroform-ethyl acetate (2:1)).

This compound was deprotected by treating with
palladium-carbon to obtain trans-4-[((6-dimethylamino-1-
indolinvyl)carbonyl]lcyclohexylamine (Reference Example 13-40
in Table B8).

20 {6) The compounds of Reference Examples 13-41 to 13-46 were
obtained in the same manner as in the above (1) to (5)
except for using N-benzyloxycarbonyl-trans-4-[{5-nitro-1-
indolinvl)carbonyl] cyclohexylamine (the compound obtained
in the same manner as in Reference Example 13-1) as a

25 starting material.

Reference Examples 13-47 to 13-52

451 mg of potassium carbonate and 238 mg of 2-(di-
methylamino)ethyl chloride hydrochloride were added. to 5 ml
of a N,N-dimethylformamide solution containing 400 mg of N-

30 benzyloxycarbonyl-trans-4-[{5-hydroxy-1-indolinyl)carbon-
ylicyclohexylamine (the compound obtained in the same
manner as in Reference Example 13-1), and the mixture was
stirred at 50°C for 19 hours. The reaction mixture was
concentrated under reduced pressure, and a solution of the

35 residue in chloroform was washed with water, dried over

sodium sulfate, and then, the solvent was removed under




377 [ MMH] + ; F 1b 36F i HHClCol orl ess powder F | Ms APCI(nfz) \ . Co"
421 [MtH + F CN | b- 37FHHCI Col or|l ess powder | | (mz) NC I371] M+ 377M-HEHRR 2005
Oxv | b- 38CNHHC1Col or| ess powder | MSAPCI (nfz) F 371 MtH + OK, | b-39HsC
CNHHC1Col or| ess powder M5 APCI (nfz):367[MH 5 APR 2005 - 92 Table |Ib
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reduced pressure. The residue was purified by silica gel
column chromatography (solvent: chlorocform-methanol (30:1)).
100 mg of 10% palladium-carbon catalyst and 920 mg of
ammonium formate were added to 10 ml of methanol-10 ml of
5 tetrahydrofuran suspension containing this compound, and
the mixture was refluxed for 17 hours. The insolubles were
removed by filtration, and the filtrate was concentrated
under reduced pressure to obtain 281 mg of trans-4-{[5-(2-
dimethylaminoethyl)oxy-1l-indolinyl]carbonyllcyclohexylamine
10 (Reference Example 13-47 in Table 8).
Also, the compounds of Reference Examples 13-48 to
13-52 in Table B were obtained in the same manner as
mentioned above.
Reference Examples 14-1 to 14-16
15 A mixture comprising 400 mg of cis-4-(tert-butoxy-
carbonylamino)cyclohexanecarboxylic acid, 216 mg of 4-
hydroxypiperidine, 244 mg of l-hydroxyvbenzotriazole, 686 mg
of O-benzotriazol-1-yl1-N,N,N' ,N'-tetramethyluroniumhexa-
fluorophosphate, 398 gl of N-methylmorpholine and 11 ml of
20 N,N-dimethylformamide was stirred at room temperature for
14 hours. Water was added to the reaction mixture and the
mixture was extracted with ethyl acetate. The extract was
washed with an agueous 10% citric acid solution, water and
brine, dried over anhydrous sodium sulfate, and then, the
25 solvent was removed under reduced pressure. The resulting
residue was dissolved in 5 ml of dioxane, then, 6 ml of 4N
hydrochloric acid-dioxane &as added thereto, and the
mixture was stirred at room temperature for 12 hours. The
reaction mixture was concentrated, methanol was added to
30 the residue and the mixture was concentrated under reduced
pressure. Next, ether was added to the residue, and the
mixture was concentrated under reduced pressure to obtain
cis-4-{4-hydroxypiperidinocarbonyl)cyclohexylamine-hydro-
chloride (Reference Example 14-1 in Table 8).
35 Also, the compounds of Examples 14-2 to 14-16 in

Table 8 were obtained in the same manner as mentioned above,
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in case of free compounds, they can be obtained by saturat-
ing an aqueous solution of a hydrochloride salt compound
with potassium carbonate, and after extracting the solution
5 with chloroform, drying the extract over anhydrous sodium
sulfate and removing the solvent under reduced pressure.)
Reference Example 15-1
To a dimethylformamide (7 ml) solution containing N-
{tert-butoxycarbonyl)piperazine (1.0 g) were added potas-
10 sium carbonate (742 mg) and then butyl iodide (1.09 g), and
the mixture was stirred at room temperature for 15 hours to
undergo reaction, thereby obtaining N-tert-butoxycarbonyl-
N-butylpiperazine. This compound was acid-treated with
hydrochloric acid to obtain N-butylpiperazine-dihydro-
15 chloride.
Also, N-isopropylpiperazine-dihydrochloride was
obtained in the same manner as mentioned above.
Reference Example 15-2
Dimethylamine hydrochloride (430 mg) was added to a
29 methylene chloride {10 ml) solution containing 4- (tert-
butoxycarbonyl)piperidone (1.0 g), and under ice-cooling,
triethylamine (0.84 ml) and triacetoxyborohydride (1.17 g)
were further added thereto, and the mixture was stirred at
room temperature for 3 hours teo undergo reaction, thereby
25 obtaining N-tert-butoxycarbonyl-4-dimethylaminopiperidine.
This compound was acid-treated with hydrochloric acid to
obtain 4-{dimethylamino)piperidine-dihydrochloride.
Reference Example 15-3
Sodium triacetoxyborohydride (10.51 g) was added to a
ig methylene chloride {50 ml) solution containing N-formyl-
piperazine (5.08 g} and cyclohexanecarboxyaldehyde (7.50 g)
under ice-cooling, and the mixture was stirred at room
temperature for 18 hours to undergo reaction, thereby
obtaining 1-formyl-4-cyclohexylmethylpiperazine, which was
35 then acid-treated with hydrochloric acid to obtain 1-

{cyclohexylmethyl)piperazine-hydrochloride.
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Reference Example 15-4

60% Sodium hydride (0.232 g} was gradually added to a
tetrahydrofuran (4.5 ml) solution containing l-tert-butoxy-
carbonyl-4-hydroxypiperidine (0.900 g) and 2-chloropyrimi-

5 dine (0.666 g), and 2 hours later, dimethyl sulfoxide (1.0
ml) was added thereto, and the mixture was stirred at room
temperature'for 1l day to undergo reaction, thereby obtain-
ing l-tert-butoxycarbonyl-4-(2-pyrimidinyloxy)piperidine.
This compound was acid-treated with hydrochloric acid to

10 obtain 4-(2-pyrimidinyloxy)piperidine-hydrochloride.

Also, the following compounds were obtained in the
same manner as mentioned above.
4-(5-Cyano-2-pyridyloxylpiperidine-hydrochloride
4-(5-Bromo-2-pyrimidinyloxy)piperidine-hydrochloride

15 4-(p-Nitrophenoxy)piperidine-hydrochloride
Reference Example 15-5

- A mixture comprising N- (tert-butoxycarbonyl)piperi-

dine-4-carboxylic acid (700 mg), morpholine ({319 pL), 1-
ethyl-3-({3-dimethylaminopropyl) -carbodiimide (702 mg}, 1-

20 hydroxybenzotriazole (495 mg) and N,N-dimethylformamide (9
ml) was stirred at room temperature for 16 hours to undergo
reaction, and the resulting compound was acid-treated with
hydrochloric acid to obtain 4- (morpholinocarbonyl}piperi-
dine-hydrochloride.

25 Also, the following compounds were obtained in the
same manner as mentioned above.
4 - (Diethylaminocarbonyl)piperidine-hydrochloride
4- (N-methyl-N-benzylaminocarbonyl)piperidine-hydrochloride
4-(p-Chlorophenylaminocarbonyl)piperidine-hydrochloride

30 Reference Example 15-6

A mixture comprising 4-amino-1-(tert-butoxycarbonyl) -
piperidine (700 mg), benzoic acid {512 mg), l-ethyl-3-({(3-
dimethylaminopropyl) -carbodiimide (804 mg), 1l-hydroxybenzo-
triazole (567 mg) and N,N-dimethylformamide (10 ml) was

35 stirred at room temperature for 16 hours to undergo

reaction, and the resulting compound was acid-treated with
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Also, the following compounds were obtained in the
same manner as mentioned above.
5 4-(2-Pyridylcarbonylamino)piperidine-hydrochloride
4- (Cyclohexylcarbonylamine)piperidine-hydrochloride
Reference Example 15-7
An acetonitrile (7 ml) solution containing N- {tert-
butoxycarbonyl)piperazine (700 mg), N-methyl-N-phenyl-

10 carbamoyl chloride (700 mg) and triethylamine (1.05 mL) was
stirred at room temperature for 15 hours to undergo
reaction, and the resulting compound was acid-treated with
hydrochloric acid to obtain 1-(N-methyl-N-phenylamino-
carbonyl)piperazine-hydrochloride.

15 Reference Example 15-8

Methanesulfonyl chloride (3.65 ml) was added to a
methylene chloride (50 ml) solution containing N-formyl-
piperazine (5.08 g) and triethylamine {(6.85 ml) under ice-
cooling, and the mixture was stirred at room temperature

20 for 18 hours to undergo reaction, thereby obtaining 1-
formvyl-4-methanesulfonylpiperazine. This compound was
acid-treated with hydrochloric acid to obtain lL-methane-
sulfonylpiperazine-hydrochloride. Also, 1-{(phenylsulfon-
vl)piperazine-hydrochloride was obtained in the same manner

25 as mentioned above by using the corresponding starting
material.

Reference Example 15-9

0.84 ml of triethylamine and 0.37 ml of methane-
sulfonyl chloride were added to 10 ml of a tetrahydrofuran

30 solution containing 0.99 g of 2-tert-butoxycarbonyl-5-
(hydroxylmethyl) isoindoline under ice-cooling, and the
mixture was stirred under ice-cooling for 1 hour. Water
was added to the reaction mixture and the mixture was
extracted with ethyl acetate. After the extract was dried

35 over sodium sulfate, the solvent was removed under reduced

pressure. To the residue were added 20 ml of ethancol and
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ple aguecus 5% hydrochloric acid solution were added to the

5 residue, followed by the extraction. After the extract was

dried over sodium sulfate, the solvent was removed under
reduced pressure. The residue was purified by silica gel
chromatography (solvent: hexane-ethyl acetate = 4:1) to
obtain an oily product. This oily product was dissolved in

10 5 ml of dioxane, then, 8 ml of 4N hydrochloric acid-dioxane
was added thereto, and the mixture was stirred at room tem-
perature. The precipitates precipitated by addition of 20
ml of ether were collected by filtration and washed with
ether to obtain 5-({ethoxymethyl)isoindoline-hydrochloride.

15 Also, the following compounds were obtained in the
same manner as mentioned above.
5- (Methoxymethyl)isoindoline-hydrochloride
5- {Isopropyloxymethyl)isoindoline-hydrochloride

Reference Example 15-10

20 0.85 ml of triethylamine and 0.35 ml of methyl
chloroformate were added to 8 ml of a methylene chloride
solution containing 0.72 g of S-amino-2-tert-butoxycarbon-
vlisoindoline, and the mixture was stirred at room tempera-
ture for 5 hours. Water was added to the reaction mixture

25 and the mixture was extracted with ethyl acetate. After
the extract was dried ocver anhydrous sodium sulfate, the
solvent was removed under reduced pressure. The residue
was purified by silica gel chromatography {solvent: chloro-
form-ethyl acetate = 2:1) to obtain an o0il. This oil was

30 dissolved in 5 ml of dioxane, then, 8 ml of 4N hydrochloric
acid-dioxane was added thereto, and the mixture was stirred
at room temperature. The precipitates precipitated by
addition of 20 ml of ether were collected by filtration and
washed with ether to obtain 5-({methoxycarbonylamino)iso-

35 indoline hydrochloride.

Also, the following compounds were obtained in the
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(CbntinUEd)SfQAggtgiémiﬁbfﬁgéfkdoline'hydrochloride
Reference Example 15-11
2-tert-Butoxycarbonyl-5-amincisoindoline {(the com-

5 pound obtained in the same manner as in WO 00/23428) and
dimethylglycine were used as starting materials and reacted
in the same manner as in Reference Example 11-1 to obtain
5-{(dimethylaminomethylcarbonylamino)isoindoline.

In the following Table la to Table 1d and Table 2 to
10 Table 8, chemical structures and physical properties of the
compounds of the above Examples and Reference Examples are
shown. (In Tables, "Me" represents a methyl group. Also,
in Tables, MS 'APCI (m/z) represents mass spectrometric

value (atmospheric pressure chemical ionization mass

15 spectrum) .)
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| c- 13H3CHHCL1Puri fi ed powder H3CVBAPCI (m z): 349 H3C O

1c- 14H3C\ HHC1Col or | ess powder N MSAPCI (" 3:'FBCT/363 [MH + O | c-15H3C

-\ HHC1Purifi ed powder MSAPCI (nfz): 365 H3C ,N N-. OO | c-16H3CHHC1Col orl ess
powder a N MSAPCI (nmz): 389 r ' '[MrHfalrlg 118 1c-17H HHCLlPal e br owni sh
purified N2resin state OMS APCl (ndz) 279 MiHl + 1c-18HHHCIPurifi ed powder
H3C- NVs APQI (m z) r!

Physical properties,

R! | salt
etc.

H ' 2HCl |Colorless powder
MS APCI (m/z): 373
[M+H]+

H | 2HC1 |Brownish powder
MS -APCI (m/z): 328
(M+H] +

H | HC1 Colorless powder
MS -APCI (m/z): 353
[M+H] +

H | 2HCl |Colorless powder
MS -APCI (m/z): 396
[M+H] +

H | 2HC1l |Colorless powder
MS -APCI (m/z): 353
[M+H] +

H |2HC1l |Yellowish powder
MS -APCI (m/z): 373
[M+H] +

H 1 2HC1l |Colorless powder
MS -APCI (m/z): 329
{M+H] +

H | 2HC]1 |Colorless powder

MS -APCI (m/z): 407,
409 [M+H]+

H )} 2HC1 JPale yellowish powder
MS -APCI (m/z): 375
[M+H] +

H | 2HC1l |Colorless powder

MS -APCI{(m/z): 363
[M+H]+
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Table la (continued)

R'
F O
2 ol
R°—X N N
NC
EX;FC[)I}_.:J].E RZ-X- rR! |salt Physicalproperties, etc.
1a-11 N 3} H {2HCL |Colorless powder
y _\>_N~s MS -APCI(m/z): 329 [M+H]+
:\_N H
la-12 S . H [ HCL Pale brownish powder
aw MS -APCI (m/z): 334 [M+H}+
!
H
N
la-13 . H [HCL {Colorless powder
OZN‘@'NQ MS -APCI (m/z): 372 [M+H]
H
la-14 FF «| B |HClL |Colorless powder
}Q-@“ MS -APCI (m/z): 440 [M+H]
F H
NO,
1la-15 CH; H HCL Colorless powder
c|> N\\v' MS -APCI(m/z): 402 [M+H]
H
NO,
la-16 = H 2HCL | Purified powder
o MS ‘APCI(m/z): 364,362
c1” N7 N
H
la-17 Z Cl H |2HCl |Purified powder
| MS ‘APCI(m/z): 364,362
SN
H
la-18 Cl = H |2HCl {Purified powder
| MS ‘APCI(m/z): 364,362
>~ w
N7 N
H
la-18 = H |} 2HCLl |Purified powder
| MS -APCI(m/z): 365,363
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APCl (mz): N~ r 373[MH + O | c-26HHHC1Col orl ess powder /N /" r M5 APCI

(mz) S S 0362 MtH] + 1c- 27HHHC1Col or | ess 1?E())nger H3C N M5 APCI (mz) \\ "T S
Q376[ M+H] + | c- 28H HHC1Pal e browni sh powdef”N "r*" \ "T/ M5 APCI (mz) N

1 0363[ MtH] + | c- 29HHC1Col orl ess purified . powder N YM5S -APCI (nfz) : 395
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R!
§4 0
RZ—X{>"<N\)I—N: 7
NC
Exte‘llrgple RZ_w— &' | saie Physical properties,
. etc.
la-20 Z N H | 2HCL |Purified powder
F | . MS -APCI (m/z): 397
N7 N
F F H
la-21 H3C/\(\N H | 2HCl | Purified powder
~ | . MS ‘APCI{m/z): 357
NTONY
H
la-22 = CN H {2HCLl | Purified powder
PIJ\ I MS -APCI(m/z}: 354
S
H
la-23 /N CN H | 2HCLl | Purified powder
E [ MS ‘APCI (m/z): 354
SN
H
la-24 j‘\Hz H [2HCLl |Colorless powder
N MS ‘APCI{(m/z}):
o 378 (et
ol N
H
la-25 = H 1 2HCL | Purified powder
| MS APCI (m/z): 329
Mo N
H
la-25 NO, H | HC1 Brownish powder
= | MS -APCI{m/z) :
> o 389 [M+H]
NN
o
la-27 H3C—j\ H | 2HCLl [Colorless powder
N MS APCI (m/z) :
ﬂ\/ji 375 [M+H] +
= N\\\'
H




Exanpl eR1Sal t Physi cal properti es,
321[ M+H] +

APCI

(n z)

No. et c.

| c- 31CH3HHCO Puri fi ed powder
3335[M+tH] + 0 | ¢c- 32H3CHHC1Br owni sh purified wresin state

| c- 30f f HHC1Puri fi ed powder 'O M

N H M APCl (nz) APRQ00S
/ N1r z) : H3C

VMS APClI (m 0365[ M+H] + | c- 33H, cHHC1Pal e brownish ~ H,c o purified powder N
VM5 APCI (ml z) ~r 0365[MtH + I c 34H3 Cl Pal e browni sh H3C~ Npurified
resin state M8 APCl (m z) 0379 MtH] + | ¢c-B5H3C\ HHC1Puri fi ed powder H3C~
/~N,)r M5 APCI (m z) 351 0/\/ O lc 36H3; HHClPurified powder Ho \ N
Table la (continued)
Eil
F O
2 FH :)
R*—X N N
NC
Ex;gple R2_y- 2t | salt Physical properties,
. etc.
la-28 PhC\S H |2HC1l |Colorless powder
,l\ MS -APCI (m/z) :
NN 447 [M+H] +
L .
H
}hC\/O 0
la-29 CH, H |2HC1l |Colorless powder
NTX MS -APCI(m/z}:
448 [M+H] +
cl = N\\‘
O H
H,c— 0
1a-30 H ]2HCl |Colorless powder
MS -APCI (m/z) :
477 [M+H] +
NT N
‘ o N\\\‘
H
H,CT07 N0
la-31 —_s H | 2HC1 [Colorless powder
X MS -APCI (m/z) :
NSy 483 [M+H] +
H
e o o
la-32 o H |2HCLl |Colorless powder
[ j MS ‘APCI (m/z) :
ji 486 [M+H] +
N7 N
%C/\o 0 A
la-33 H,C.  -CHs H | 2HC1l |Colorless powder
NJ\N MS ‘APCI (m/z) :
444 {M+H] +




M5 APCI (mlz) : 351 _\ .y i O 1c-370 CH3HHC1Col orless purified H C I

powder N M5 APCI (niz) 0365[ M+tH] + | c- 38CH, HHO Col orl ess purified H c_k g 2{1[15
~H powder H3C N "Ms APCI (nmfz) : 0407[ MtH] + | c- 390 CH3HHCL1Col orl ess
purified N powder ~, HO M5 APCI (mz) | 0351 MtrH + 5 APR 2005 - 100 Table
lc (Continued) R RZ N NC Exanpl eR2 _x-RlSal t Physical properties, No.etc.

| c-400 CH HHC1Col orl ess purified H C_O-N er M5 APCl (mlz) 0379 MtH| +
1c-41CH3 HHC1Col orl ess purified i Npowder IM -APCS (nfz) p333[ MtH] +

| c- 42H3CH2HCL1Puri fi ed powder NMBAPAL nlzdntBr@edMH + N O

| c- 43HCH2HC1Pur i fied powder—L—\ NMS - APCI (g z) - 400 N MeH + 0

Rl
5 0
2 F H ij
R*—X N N
NC
Ex;mple RZ-% - r! | salt Physicalproperties,
o. etc.
la-34 f 5 H | ZHCl |Colorless powder

MS -APCI(m/z) :
470 [M+H] +

H | 2HCL |Colorless powder
MS -APCI (m/z) :
485 {M+H] +

H | 2HCL |Colorless powder
MS ‘APCI (m/z) :
S11[M+H]+

H | 2HC! |Colorless powder
MS -APCI(m/z}) :
485 [M+H] +

H j2HC]l |Colorless powder
MS -APCI (m/z) :
488 [M+H] +

H {2HC1 {Colorless powder
MS -APCI (m/z) :
472 [M+H]+




H, C O | c-44H3; HHC1Col orl ess purified i Npowder ~~Ms5 APCI (mz) : 409

o[ MtH] + | c- 45H} G- -\ HHC1Col or | ess purified Npowder MSAPCI (i z): 423 O( NHAR+2005
5 APR 2005 - 101 Table Ic (Continued) RL 0 Rz N JLN NCI Exanpl e

Rz- X-R ' Sal t Physi cal properties, No.etc. |c-46H3CHHCLPurified powder

H3C Nlro, M5 APCI (mz) 307 [MtH + O H3Cm Lol orl ess powder | c-47N HHCLMS

-APC | (m z) : 335 H3C O[ M+rH + H Puri fi et powder is-48Nc\ ~ HHCIMS

APCl (mz): 479 N~ ~ [MtH + LN ov"l o H Purified powder 1c-490, N HHC1IMS APCI

(mz) : 498 NIl o~ o [ MtH + TDadbke 50H HH1Punuédéed powder o N-frMS APCI
(mz) : 4 , ' ] ' M5 - APC
(mz) : 492 R!
S 0
2 ol :ji;
R*—X TJ\¢/H—¢¢
NC
Ex;mple R2_x%- R | salc Physical properties,
o. etc.
la-40 H;C~g H [2HC1l {Colorless powder
MS -APCI (m/z) :
446 [M+H] +

H | 2HCl |Colorless powder
MS -APCI{(m/z):
518 [M+H] +

H | 2HCl |Purified powder
MS -APCI (m/z): 405

H [2HCl I Colorless powder
MS -APCI (m/z) :
395 [M+H] +

H |2HC1 [ Purified powder
MS ‘APCI (m/z): 386

H |2HC]1 | Purified powder
MS -APCI(m/z): 372

H | 2HC1 |Purified powder
MS -APCI (m/z): 370

H | 2HCl |[Purified powder
MS-APCI(m/z): 370




N o[ MtH] + H i s-52CH3 H2HCI Col or| ess powder
frfMH + 0 5 5 APR 2005 -
R - X- RlSal t Physi cal

properties,

N~N-

M5 -APCI (mz) : 452

102 Table ld R _\ 0Z -X-{ N' R-N NC~- E;\(gmgggg
pie No.etc. |d- VS

1HHC1Col or | ess powder

-APCl (m(z) 333 [MH + O | d-2HHC1Purified powder ~N M5 APCI (mz) : 363 ; \

HO O | d- 3HHC1Puri fi ed powder \".
| d- 4HHC1Col or | ess powder CN ~,.MS APCI (m
| d- 5HHC1Col or | ess powder
1d- 6HHC1Col or | ess powder

A—CHIHHCLCol-o+-ess—powder

O MrH] + |

M5 APCI

"%

377 N ~ H3c'OTO
1 -1[MH + 0

KIN-i TNUNVB APCI (miz) : 347 O MeH +
H3C- CReble MB ARGt {migd): 361 ~~~~~ 111111
H3C
131
S 0

NC
Exigéle RZ-x%- a! 1 salt Physicatiiiperties,
la-48 H [ 2HCl | Purified powder
ix(l:;:l\ _ MS -APCI(m/z): 420
N
F F CN H
1a-49 H | 3HCl |Purified powder
. MS ‘APCI{m/z}: 367
H,N W
CN H
la-50 NC H [2HCL |Purified powder
D\ MS -ABCI (m/z) : 370
F N
H
la-51 CN H | 2HC1l |Colorless powder
@ MS -APCI (m/z) :
. 352 [M+H]
\\\
i
la-52 F CN | H [2HC] |Colorless powder
MS -APCI (m/z) :
o 370 [M+H]
H
1a-53 Br CN H {2HCLl |Colorless powder
MS -APCI (m/z) :
Uw“" 432,430 [M+H]
H
ta-54 H | 2HC1 [Colorless powder
H.C § MS -APCI (m/z):
o ﬁ\\ 382 [M+H]
CN
la-55 S H |2HC1 [Colorless powder
@[ ’>\N\‘w MS ‘APCI (m/z) :
N H 384 [M+H] +
la-56 O H | 2HCl |(Colorless powder
e MS -APCI(m/z) :
@:I\’?\g\\ 368 [M+H]+




M5 APCI (mlz) 375 . r [MtH + N o | d- 8CH3HHC1Puri fied powder H, CN-1t\ M5 APCI
(mz) : 403 [MtH + H3C O | d-90OHHCLPuri fi ed powder \\ M5 APCI (mlz) : 54(PR 205
[MEH] + y--( N-Tr H3C-O O | d- 10HFreePurifi ed powder N N fornvs APCI (nl z):
390 H2 0 5 APR 2005 - 103 Table Id (Contlnued) RLOR -X(:: ~NJ -NNC
Exam R2- X-RlSal t Physi cal properties, .etc. 1d-110 "HHCO Col orl ess
powder N$ M5 APCl (mz) : 390 THN(Q I\ﬁk ] + | d- 12H3C H2HC1Col or| ess
powder , NCN-MS -APCI (mz) : 7 390[ I\/H-I] + HC O | d-130HHC1Puri fi ed powder

H3 G\ N N M APCl (mz) : 448bl4B3G [ Mefhigued)

lgl
F O
2 ‘o : j
R*—X N N
NC
Exam-
ple R2_x%- & | salt Physical properties,
No. etc.
la-57 N\_ Cl H |2HCl {Colorless powder
E::j: MS ‘APCI(m/z): 413 [M+H]+
/ ‘\
N7 Y
H
la-58 Ny H | 2HCl |Colorless powder
| MS -APCI{m/z): 419 [M+H]+
= N\\\‘
\ 4 H
la-59 Cl H [2HCl |Colorless powder
N/QN MS -APCI(m/z): 453 [M+H]+
[ o
\ s H
la-60 — PRI 2HCl |[Colorless powder
O,N \ /N MS APCI(m/z) : 373 [M+H]+
N H
la-61 7\ - H |2HCl |Colorless powder
NC N MS -APCI (m/z): 353
=N H [M+H] +
la-62 CN H |2HC1 | Pale yellowish powder
7 N\n" MS ‘APCI(m/z): 353
M+H]+
—N H [ ]
1a—-63 NO, H | 2HCl | Pale brownish powder
/7 \ ¥ MS -APCI (m/z): 373
_ E . ‘ [(M+H] +
N
la-64 J N y H | 2HCLl |Colorless powder
¢ \>_N MS -APCI{m/z): 329
=N H [M+H] +
la-65 N 7 H | 2HCL |Pale yellowish powder
Br </ Y MS -APCI (m/z): 409
==\ H [M+H] +




| d- 14/ -\ H2HCI Col or | ess powder HN M5 APCI (mfiz) : 348 N-1t1 \-J O MtH] +

i d- 15H3H2HC1Puri fi ed powder N MS APCI (mz) : 376 N-i ~ O 5 APR 7005
1d- 16H3CH2HCI Col or |l ess powder >-N Ms APCI (mz) : ~ H3C 390[MtH + | O
| d- 17H2HCI Col or | ess powder H3C-\N M5 APCI (m z) N ~~' ~ J 404[MtH + O

| d- 18/ -\ H2HC1Col orl ess powder J- N M5 APCl_(mz) : 7t \" ~/ 392[M+tH + O
1d- 190 HHC1Col orl ess powder " r~ MS APCI Ehi_z) : 390 NNH3 ~~ 0 [MrH ~
| d- 200 ~- ~HHC1Purifi ed powder H3C] N M5 APCl(m z): 404 N7 / 0 5 APR 2005 -

104 Table 1d (Conti nued) Table la (Continued}
-Bl
§ 0
R°—X N N
NC
Exam-
ple R?-X- R' | Salt {Physical properties, etc.
No .
la-66 ?H; N H 2HCLl jPale yellowish powder
S{ \)_N( MS -APCI(m/z): 375 [M+H]+
la-67 N « | Me j2HCL [Colorless powder
RSN MS -APCI (m/z): 343 [M+H]+
=N H
la-68 | Me [2HCL |Pale yellowish powder
ON@_N@ MS -APCI (m/z): 387 [M+H]+
N\, H
N
la-69 NO; | Me [2HCl |Yellowish powder
7N MS -APCI(m/z): 387 {M+H]+
=N H
1a-70 | Me |2HCLl [Colorless powder

MSAPCI(m/z): 367 [M+H]+

Z

@]
E\
LA
nz,

la-71 CN Me |2HCl |Colorless powder
/ \ r$§' MS -APCI{(m/z): 367 [M+H]+
=N H
la-72 N A Me |[2HCLl |Brownish powder
¢ N7 MS -APCI (m/z): 343 [M+H]+
N= H
la-73 Me |2HCL |Pale yellowish powder
on< " MS -APCI{m/z): 387 {M+H]+
—N
la-74 NO, Me |2HCLl |Yellowish powder
/4 A\ N(' MS -APCI(m/z): 387[M+H]+
=N H
la-75 Me | 2HC1l |Colorless powder

7 N _ MS -APCIL(m/z) : 367 [M+H]+
H
N




RI OR2-x__( N,' N NCI Exanpl eR2-X-RlSal t Physi cal properties, No.etc.

1d- 210HHC1Puri fi ed powder H3C NN-if"MSAPCI (mz): 418 H3C ~J O 5 APR 7005

| d- 22H3CHHC1Col orl ess powder ~ O H3C Y O H3C | d-230HHC1Puri fi ed powder
H3C, ~ M5 -APCI (mz) : 432 ° H3C CH3 O Id-24H3C OHHClPuri fi ed powder

N-TT M5 APCl (mfz) : 432 - \_ J C H3C_HHCl1Col orless crystal OG adually
deconposed at T around Melting point: & & < ~ H3C 198 | C OVB- APCI (m2z):
420 [ MtH] + 1d-260 -HHCL1Purified powder H3CG-S-N N-Ir' M5 -APCl (mz) 11 \-/
HA26( MrH] + | d- 27H3Cl , , HHC1Col ordrelss x ysia@ht ildMeddl) ng point: O N207-2110C

Rl
g 0
2 F_H
R"—X N N
NC
Exam- . .
ple R2_¥ - ! Salt Phy51caleiéopertles,
No. i
la-706 CN Me 2HC1 [ Colorless powder
AN 4 MS -APCI (m/z) : 367 [M+H]+
N
= H
N
la-77 CH;, CH;0H | 2HCL1 | Pale yellowish powder
é{ \>_N\\~' MS ‘APCI (m/z) : 405 (M+H)+
== H
N
la-78 NO, CHOH | 2HCL | Pale yellowish powder
@'N\\\\"' MS -APCI(m/z) : 403 [M+H]+
— H
N
la-79 CN CH,0H | 2HC1 | Colorless powder
7 N\ N\\v" MS ‘APCI (m/z): 383 (M+H]+
= H
la-80 .| CHOH | 2HC1 | Pale yellowish powder
o Dy MS ‘APCI(m/z): 403 ([M+H]+
— H
N
la-81 . | CH20H { 2HC] {Colorless powder
ne=" N_x© MS -APCI (m/z) : 383 [M+H]+
— H
N
1a-82 CH,OH | 2HC1 | Colorless powder
NC‘@N/ MS -APCI(m/z}: 383[M+H!+
H
—N :
i1a-83 CN CH,OH | 2HC1 | Pale yellowish powder
//_\S"‘T( MS -APCI(m/z) : 383 [M+H]+
L
\__N H
1a-84 CH;0H | 2HC1 | Pale yellowish powder
OzN@N/ MS -APCT (m/z) : 403 [M#H] +




H3 Q\'" OMs -APCl (mz) : 377 [M+H] 1d-28HHCI Col orl ess crystal Melting

point: 219C (deconposed) IMS-APCI(mz): 349 O/----------------- 5 APR 2005
Cet haneCol orl ess crystal ulfon-Melting point: 'c acid217-218C (deconposed)

5 APR 2005 - 105 Table Id (Continued) R1 0 RZ- X~ Hl1~-N ~I NC Exam

pl eR2- X- R1Sal t Physi cal properties, etc. No.gdd-29~-~HHCLCol orl ess powder SM5
APCI (mz) : 365 [MH+ 1 O Id-30C)/\HHC1%bIorIess powder ~S M5 APCI (m z)
: 397 [MH + J -1 \-~ O 1d-31/ HHClPal e browni sh powder , =~ M5 APClI (m z):
426 [MrH + N-T~ QGZzN \ 0 |d- 32HHEatDI bR | és8nEipsedl v ~~.' Melting point: |
\ 198-200C(deconposed) ~I OMS -APCl (m(z) : 381 [M+H |d-33HHClPal e
yel | ow sh powder NVS APCl (nfz): 381 MH + O i d-34H2HC1Col orl ess crystal
CXMel ting ppint: >300C OMS-APCI (m z): 3 tN%FﬂE)Id-SSHH01Purified powder

e

NC

R>—X

/]E,,”W@

Physical properties,
etc.

Pale yellowish powder
MS -APCI (m/z):
403 [M+H] +

Purified powder
MS "APCI(m/z}: 343
[M+H]+

Purified powder
MS ‘APCI{m/z): 421
{M+H]+

Purified powder
MS -APCI (m/z): 343
[M+H] +

Purified powder
MS -APCI (m/z): 367
[(M+H]+




~M5 -APCI (mz) : 395 ° O 1d-36HHCLPurified powder S-Ms5 APCI (mz) : 401 0
5 APR 2005 - 106 Table Id (Continued) R1 /~ ORZ-X-( “~N,' N ~~// NgIAPR 2005
Exam RZ- X- RLSal t Physi cal properties, ple No.etc. |d-37HHCL1Purified powder

O Crc-if"Ms APCl (mz) : 423 O 1d-38HHC1Col orl ess powder NVS APClI (mlz) :
429 7 [MtH + S O | d- 39/ HHCLCol orl ess pawdgy CH30 O M5 -APClI (mlz) @ 451 N
O[ MtH] + | d- 40HHC1Puri fi ed powder Ms APCI (mz) : 424 0 |d-41/~

"-\H2HC1Col orl ess powder NN " "M5 APCl (m z): 438 {J MtH CH3

| d- 42H2HC1Col or | ess powder Cl4 \-NTP¥pAdP (mz) : 458 ~ -1r ~ [M+H - 0O

| d- 43- H2HC1Purified powder 1 MSAPCI (mlz) : 454 CH3ONN-1T"

R
5 0
R —X N N
NC
Ex;gple R%-X- R! | salt | Physical properties, etc.
ib-1 — .| B {HCL Colorless powder
ONA\ 4 o MS -APCI (m/z): 374 (M+H]+
N
1b-2 ' H [HC1 Colorless crystal
— & Gradually decomposed
NC \ /; o around at melting point:
N 233°C

MS -APCI{(m/z): 354[M+H]+

1b-3 F o= ~ | B [HCL Colorless powder
F“"Qd‘\ MS -APCI(m/z): 397 [M+H]+
F N

1b-4 NO, H |HC1 Pale yellowish powder
@ ¢ MS -APCI (m/z): 374 [M+H]+
\ 779
N
1b-5 NH, H } 2HC1 |Colorless powder
—_— \\\\" MS -APCI (m/z): 344[M+H]+
\ 7/ °
N
1b-6 —N . H |HC1 Colorless powder
Br~<\: />_0\\“ MS "APCI (m/z): 410 [M+H]+
N
1b-7 —N H [HC1 Colorless powder
& MS -APCI{m/z}: 364[M+H]+
C14<\i/>-—o Free |Colorless crystal

form [Melting point:
129-130°C (decomposed)

1b-8 =N o1 8 HCl Pale yellowish powder
CH;S-<\ />—0\ MS -APCI{m/z}: 376[M+H]+

1b-9 =N .| H JHCL Colorless
CH3O{ ,}—o“\ MS -APCI{m/z): 360[M+H]+

1b-10 =N .| H |HCL Coloriess powder
©V0<\ ;}*0“\ MS -APCI(m/z): 436 [M+H]+
N




O 1d- 44/ H2HC1Puri fied powder N M5 APCI (m(z) 425 ~\""' | ~

N O

| d- 45NH2HC1Col or | ess powder \-N NVB APCI (mz) : N \-/ 0426[ MtH + 5 ARWRR 1005
2005 - 107 Table Id (Continued) RL RZ-X--( NJN NCl Exam
Rz- X- R1Sal t Physi cal ple No.properties, etc. |d-460HHCLCol orl ess powder N
Nor M5 APCI (i z) \' p492(MtH + |d-47NHZKECLPurified powder NVS APCI (nf z):
v 444 [MtH + ~r O Purified powder |d-48H2HCIMS-APCI (miz) 438 ON - : ' Ir O
| d- 49CH3H2HC1Col or | ess powder NI\/B-APCI (mz): 466 [MH ( e H3 O
able Ib (Continued)
Bl
5 0
2_ FH
R"—X N N
NC
Exiz_ R2_y- I Physical properties,
5 etc.
1b-11 =N .| H HCl |[Colorless powder
M)\O\\\ MS -APCI (m/2) :
0 N 396 [M+H] +
1b-12 —N ! HCl |[Colorless powder
! ™ MS -APCI {(m/z): 330
: QN/}* [M+H] +
1b-13 ~| B HCl | Pale yellowish powder
02N©~§ MS -APCI(m/z) :
373 [M+H] +
1lb-14 N H HCl |Purified powder
</ —\>_O\\“' MS -APCI (m/z) :
=N 330 [M+H]+
1b-15 CN H HCl |Purified powder
. MS -APCI(m/z):
7 N0 354 [M+H} +
—N
lb-16 = H | 2HC]1 | Purified powder
- | _ MS -APCI (m/z): 365,363
c” N o
1b-17 Z Cl H | 2HC] | Purified powder
l MS ‘APCI (m/z) : 365,363
\N O\\\\-
1b-18 CH; | H | 2HCL |Purified powder
O MS ‘APCI (m/z): 359
~
\N 0\\\\‘
1b-19 S H | 2HCL | Purified powder
| MS -APCI (m/z): 329
SN oM
1b-20 Cl H HCl | Purified powder
= 2
- | MS -APCI{m/z): 365,363
N




| d- 50H3C CH, 2HC1Purifi ed powder N M5 APCI (mz) 494 N O |d-51"~HHCLP

urified powder X,, d M -APCl (mz) : 437 Nl O N./O Maleic Purified5 APR 2005
powder 1d-52r ] HacidMelting point: , \ NN ~ ~~180-183C O p Purified

powder | d-53~1 HHCI M5-APCI (nmfz): 465 N NC O /x Purified powder | d-54] HHC1M
M5 -APCI (miz) : 521, J B NJt Br 519_04%5 APR 2005 - 108 Table Id
(Continued) RL 0 RZ- X~ N~N NCI Exam Rz-X-RlSaltPhysical ple No.properties,
etc. o

Table 1b ({(Continued)

R
5 0
2_. ; ]
R —X N N
NC
Rl salt Physical properties,
etc.
= H 2HC1 |Purified powder
| MS -APCI (m/z) : 359
C ~ > O\\\"
H HC1 Colorless powder

| MS ‘APCI (m/z) :
L\in\dw“ 330 (M+H] +

H HC1 Purified powder
| MS -APCI (m/z) :

d@“ 366,364
~ CN H HCl |Purified powder
E | MS -APCI{m/z): 355
o™
H HC1 Colorless powder
A MS -APCI (m/z) :
NN 376 [M+H] +
K)\O\\\
N H HC1 Purified powder
MS -APCI (m/z): 398
x> ,ﬂ\ Sl (m/z)
HaC N H HC1 Purified powder
3 /\T;ﬁil\ MS -APCI (m/z) : 358
oV
Cl H HC1 Purified powder
]: MS -APCI(m/z): 366,
O\\\" 364

H HC1 Purified powder
| MS -APCI (m/z): 366,
Cﬂy' 364

H HC1 Purified powder
| MS -APCI (m/z) : 330




| d-55N -T" HHCI Purified powder O M5 APCI (m/z): 484 o, O

| d- 560HHCLPuri fi ed powder M5 -APCl (mz) : 451 N-Tr" O |d-570HHCLPuri f5i &RR 7005
powder NMS-APCI (nmfz): 460 [ M-H] + of O 1d-580HHCL1Purified powder ~~~." M5
APCI (mz) 416 N |d-590HHC1Purified powder NMS -APCI (mz) : 458 O

| d- 600HHC1Col or| ess powder Ms -APClI (niz) 452 [MtH L. [/ NTA |1 O

| d- 610H2HC1Col or | ess powder NNB-APC|(mE)91453 [MtH N O

| d- 620HHCLCol or | ess powder / &S APCl (miz): 458 (MrH | S ON 0 5 APR 2005

- 109 Table Id (Continued) RITable 1b (Continued)

NC
R2-X~ Rl Salt Physical properties,
etc.
F N H 2HC]1 |Purified powder
po S MS ‘APCI(m/z): 456
3
H,C/l\N 0
mc)\aﬁ
NO, H HCl |Purified powder
= | MS -APCI(m/z}: 373
\ O\\\"
CN H HCl |Colorless powder
@ MS -APCI (m/z) : 353 [M+H]
o™
H HCl |Colorless powder
- MS -APCI{m/z) :
F oW 371 [(M+H]+
CN
CN H HCl [Colorless powder
MS -APCI (m/2z) :
o 371 [M+H] +
F
F H HCl |Colorless powder
¥ . MS -APCI (m/z) :
r o' 421 [M+H] +
CN
F H HCl |Colorless powder
NC MS ‘APCI (m/z) :
371 [M+H]+
o™
CN H HCl |Colorless powder
/@: MS ‘APCI (m/z) :
E 0\\\‘. 371 [M+H] +
O CN H HCl [Colorless powder
; \[::I: MS ‘APCI (m/z) : 367 [M+H]
o™




0 RZ-X~ }-~NJ-N NC

1d- 630HHCLCol or | ess powder e-Ms- APCl (i z):
| d- 640HHCI Col or | ess powder
1d- 650HHC1Puri fi ed powder

1d- 660 HHC1Col orl ess powder / MS - APCI
OHHCL1Puri fi ed powder
| d- 68~

Exam R2- X- R1Sal t Physi cal

VBAPCI (M z) :
M5 APCl (T z) :

455 MtkH -7 ]

pl e No. properties,
L .

etc.

_Jr[ CH3 § APR 2005

461 C N)~N+ M+H QI ~Nj

[

0

SN N-ITJ

\-/ 488[MiH + O O

467 N[MrH + OH 1d-67_

+ o Ol'l

ngéz/l_:( N H

Cl / Ms APCI (m z) ~~~[1] [ MH ]
Table 1b (Continued)
131
5 O
2 Pl : j
R*—X N N
NC
Y Salt Physical properties,
etc.
E CN H HCl |Pale brownish powder
\@ MS -APCI (m/z) : 371 [M+H]
o™
Br CN H HCl [Colorless powder
\@ MS -APCI (m/z) :
dw’ 433,431 {M+H]
H HCl |Colorless powder
Hﬂko o MS -APCI (m/z) : 383 [M+H]
CN
H HCl |[Colorless powder
- MS -APCI (m/z): 387 [M+H]
cl o%
CN
CN H HCl |Colorless powder
/@ MS -APCI (m/z): 433,
Br o™ 431 [M+H]
2N H HCL |Purified powder
J\ . MS -APCI {(m/z): 492, 490
N7
H HCl |Purified powder
Z MS ‘APCI(m/z): 406
I
N oY
H HCl |Purified powder
| MS ‘APCI{(m/z}: 379
N7 o
H HCl |[Colorless powder
S MS -APCI(m/z) :
Ng\o\\\‘. 385 [M+H] +
Hﬁfi\ H HCl |Purified powder
N¥TN MS "APCI(m/z): 448
i/lko““"
HC. o
3 \/ o




o)

HIPR 1605

MrH j
Hj

481 Ir N J [ MH] +

HHC1Col orl ess powder U N NIL | M5 -APCl (m z) 1
494 Y-{ N7\ N[M

CH3 1d-690 HHC1Purified powder /~ ~~ M5-APCl (nlz):
CH3 | d- 700HHC1Col orl ess powder 0"k /-\ . NN M5 +APClI (mz) 482 t 1]
+ Old-71_ H”™ HHClPurified powder NJMS -APCI (m z) 466 ~~ \ /. ~[ M+
+0 05 APR 2005 - 110 Table Id (Continggd) RL _ ~\ 0 R2-X-( ~NNN NC

Table 1b (Continued)
Rl
g 0
2 f H ::;
R*—X N N
NC
Exam- . .
ple R2_x%- Rl Salt Physical properties,
No . etc.
1b-50 HiCs - CHs H | 2HC1 |Purified powder
N4kN MS ‘APCI (m/z): 445
|
s O\\\“
H;C/\O 0
1b-51 fLCs H | 2HCL |Purified powder
N;KN MS -APCI(m/z): 431
|
NN
He 0 g
1b-52 EO] H | 2HC1 |Purified powder
’ MS ‘APCT (m/z) : 487
N//ﬁu
SN O\\\‘
He” o
ibh-53 ( \ H 2HCI | Purified powder
N MS -APCI{m/z): 471
A
NN
1b-54 Hj‘\ H | 2HC1 |Purified powder
NN MS ‘APCI (m/z) : 417
%0\“‘“
N
1b-55 ;G ~CHs " H | 2HCL | Purified powder
MS -APCI (m/z): 444
NJ\IN ( )
H)C\N%O\‘\\t-
He' oo oo
1b-56 HyCu €t H | 2HC1 |Purified powder
Py MS ‘APCI (m/z): 486




Exam R2-X-R Sal t Physi cal
N-CN M5 - APCI

HHC1NVS APCI
| d- 74i H2HC1Puri fi ed powder

powder
i d-73(/~l

pl e No. properti es,

etc. H

| d-72" " . H2HClPurified

N o[ MH + O H ~\ Purified powd&rAPR 2005

~\ HHC1Puri fied powder ~-C NVSAPCI (nl z):

p--( NMS APCI (m z):
APCI (mz) \ N U ~~ 484[ M+H|

377 0 1d-77CN H2HC1

Table 1b

géﬁo??ess powder -- N N°

-C0O0 Id-78HHC Purified powder
{Continued)

(m z) 467 \ ~~
(mz) : 472 (.N-( N, -ti.
IMS APCI (mz) N -t fir

Il [MH+ ~J 0 0

" N~ 0 Id-75HOB

| d- 76H3CHHCL1Puri fi ed powder
/| NB

O
2 'l :D
R —X N N
NC
E;?g— R2_y - &' | sart | Physical properties,
No. etc.
1b-57 HC. -t H 2HCL | Purified powder
)\ MS -APCI(m/z): 470
N7 lN
- 0\\\"
O
0
1b-58 / \ V' H HCl [Colorless powder
O.N o) MS ‘APCI (m/z): 374
—N [M+H] +
1b-59 / H HC1l jColorless powder
NCOVO’ MS -APCI(m/z): 354
_‘N {M+H]+
1b-60 F F H HC1l |[Colorless powder
7 N o MS -APCI (m/z): 397
+H1+
F =N [M+et]
1b-61 CN H HCl |[Colorless powder
v MS -APCI(m/z): 354
7 V0 [M+H] +
=N
1b-62 N H HC1l |Ceolorless powder
4 \>——O( MS -APCI (m/z): 408
_ [M+H] +
N
1b-63 CHy __y H HCl |Yellowish powder
! . .
g / N v MS -APCI (m/z): 376
£ -0 [M+H] +
N
lb-64 N H HC1l |Colorless powder
iy _\>—O" MS -APCI (m/2z): 330
= (M+H]+




H3C-N NVs APCI (nmfz): 376 ~/ 1 O 0 id-790HMCI Pal e yell owi sh o~ n powder -
e,c NNVs APCl (mfz) : 0420[ MtH] + i d-800 ~--~HHC1Col orl ess powder ~-N KMVBR 2005
APCl (nmlz): 419 H3C-N ~I Y[MtH CH3 0 5 APR 2005 - 111 Table Id (Conti nued)

1 /~\ 0 RZ-X}~NN ~/
| d- 81Hcvo HHCI Col or | ess
| d- 82H3C oHHC1Col orl ess
1d- 83H3C- OHHC1Col or | ess
H2HC1Col orl ess purified
| d- 85R,

NC Exanpl eR - X- RLSal t Physi cal No. properties, etc.
purified / o/\CNpguwder OM5 A.PCl (mz) 0524[ MrH] +
purified Lpowder ~-CNMS -APCI (mlz) O453( MtH] +

powder M5 APClI (m(z): N-1,..411 [MtH + O Id 84xc H
~ N ;Rebbadép “CengipugNs APCI (mfz) : 481 of M-H] +
-NHHC1Col orl ess purified H C SO Npowder M5 APCl (miz): 474 o[ MtH| +
R!
g 0
) FLH
R2—X N\)I—N: )
NC

Salt | Physical properties, etc.

Purified powder
MS -APCI (m/z): 38B[M+H]+

Purified powder
MS -APCI (m/z): 368 [M+H]+

Purified powder
MS -APCI{m/z): 388 [M+H]+

Purified powder
MS ‘APCI (m/z): 368 [M+H]+

Purified powder
MS -APCI (m/z): 388 [M+H]+

Purified powder
MS -APCI(m/z): 424 [M+H]+

Purified powder
MS -APCI(m/z): 386{M+H]+




1d- 86HoHHC1Puri fi ed powder
C, OHHC1Col orl ess purified Npowder
| d- 880HHC1Col orl ess purified H3C~- N pr"powder
| d- 89HOHHC1Col or | ess powder |

| d- 90HFr eeCol orl ess solid O Nor..formes :
| d- 91HHC1Col or | ess powder PONVMS APCl (M z)7°425 T H[MtH + C~O 3 0 5
APR 2005 -
Exanpl eR2- X- R1Sal t Physi cal
wWr.'

N~-~\, M5 APCI

Nll

(mz) 411[MrH + O 1d- 87H

M5 APCI
M5 APCI

(mz) O411] MtH + 5 APR 2005
MS APCl (m z): O425[ MrH] +

(mz) ~T: 397[MtH + 0

| (mz) : H N'S 0460[ MtH + O

112 Table |Id (Continued) t RL ~ Z-X-
No. proper Fabkse étc.

HR( 1 N~-N NC

| d- 92HHC1Col or | ess powder

M5 -APCI (m z) 397 Il Ho - (M+H O 1d-93HHCI Purified powder
Rl
5 o)
2 s _H
R°—X N N 7
NC
Exam- , .
ble R2_y— Rl Salt Physical properties,
No. etc.
lc-1 7 \_H H Z2HC1 [Colorless powder
N W MS -APCI (m/z) :
N= \” 356 {M+H] +
O
lc-2 H H HCl |Colorless powder
N MS -APCI(m/z): 361
Ti‘ (M+H]
0O
H HCl | Purified powder
MS'APCI(m/z}: 362
H HCl [Colorless powder
MS -APCI(m/z) :
355 [M+H] +
H HCl |[Colorless powder
MS -APCI(m/z): 375
{M+H]
H HC1l |Celorless powder
MS ‘APCI{m/z):
383 [M+H] +
H 2HCL | Purified powder
MS-APCI(m/z): 404
H 2HCL |Colorless powder
MS -APCI (m/z): 398
[M+H]
H HCl |Purified powder
MS 'APCI{m/z): 427




M5 APCl (T z) :
[ MMFH | d- 95NCHHC1Puri fi ed powder

HHC1Col or| ess powder " | MS - APAPCI (m z)

410 HN N O | d- 94HHC1Puri fi ed powder :
M5 APCZ(m z) 365 [MtH] O 1d 90Cl ~
374 [MtH] O 1 d- 97/ HHC1Yel | owi sh

H, CVS

MS -APC | (ml z)

powder M5-APClI(m(z): r .385 [MrH NO2 O | d- 98CH, HHC1Col or| ess powder
-APCl (mz) | 382 [MtH ,.. r O 1d-99HHC1Ryrified powder . M5 APCl (nfz):
330 O] MMH] O 5 APR 2005 - 113 Table Id (Continued) RL /~ 0 R2-X ?-ON, N
NClI Exanpl eRz- X- R1Sal t Physi cal No. properties, etc. |d-100HHC1Purified
powder S +HPCl (mz) 346 . ,[wTHPle 1g 16PAHETGEIdr | ess powder ~ j ~MS APCI
(m z) 396[ MtH]|
Rl
2 F_H i
R*—X—~— HN\/LLN: ?
NC
Ex;mple RZ-%_ ! Salt Physical properties,
O. etc.
1c-10 CH H HC1l |Colorless crystal
Melting point: 211°C
(decomposed)
MS -APCI(m/z): 307
[M+H]
H HC1l [Purified powder
MS ‘APCI(m/z): 349
H HCl |Colorless powder
MS -APCI(m/z): 377
[M+H] +
H HC1 | Purified powder
MS -APCI(m/z): 349
H HCl |Colorless powder
MS ‘APCI (m/z):
363[M+H] +
H HCl |[Purified powder
MS ‘APCI (m/z): 365
H HC1l |Colorless powder
MS -APCI (m/z)}: 389
(M+H] +
H HCl |Pale brownish purified
resin state
MS ‘APCI (m/z):
279 [M+H] +
H HCl | Purified powder
MS -APCI {m/z) :
293 [M+H] +

340
5 APR 2005




| d- 102H2HC1Col or | ess powder M5 APClI (mz): 341 [ MtH O | d- 103MeHC1Puri fi ed
powder © N MS -APCl (miz) : 363 (1 / - [MtH O Id-104Q HHC1Col or | &siPR 2005
powder N M5 -APCI (mz) H3CGO\_ ~r", 406[ M+tH |d-105 HHClCol orl ess powder
NN Ir M5 -APCI (m z) 0448 MtH] 1 d -1060HHCLCol orl ess powder H3C -0 N\ M5

APCI (m'z) N-11' -j 434[ M+rH 0 1d-1070HHCLGol orl ess powder |' Ms-APCl (1 z)
o- Uy468 [MH 0O | d-1080HHCLPal e yel |l owi sh n powder ~o M5 APCI (nlz) 472
H3C [ M+tH ] 1d-109]I HHC1Pal e yell owi sh ~ ON Nor,..- powder ~ IN

MBAPCI (i z): 471 H,C-N CH3[ MFAPje lc (Continued)

1

—

—

~
oy
-
-

O
2. F H
R*—X N
NC

Exam- . .
ple RZ-¥ - R} Salt Physical properties,
No_ etC.

1c-19 H,C § _ H HCl |Purified powder

MS ‘APCI (m/z}:
307 [M+H] +

HCL |Purified powder
MS -APCI (m/z) :
335[M+H] +

HCl | Purified powder
MS -APCI(m/z) :
321 [M+H] +

HCl | Purified powder

MS "APCI(m/z) :
335[M+H) +

HCl |Colorless powder
MS -APCI(m/z) :
357 (M+H] +

HCl | Colorless powder
MS -APCI (m/z) :
357 [M+H] +

HC1l |[Colorless powder
MS APCI(m/z}:
373 [{M+H] +

HC1l |Colorless powder

MS ‘APCI{m/z) :

362 [M+H]+

HCl |[Colorless powder

MS -APCI{m/z):

376 [M+H] +

HCl ) Pale brownish powder
MS -APCI(m/z):

363 [M+H] +

HCl [Colorless purified
powder

MS -APCI{m/z): 395
{M+H] +




5 APR 2005 - 114 Table 1d (Continued) R) Rz-X--( 1~N~-N ~/ NC
Exanpl eRz- X- R1Sal t Physi cal properties, No.etc. |d 110H, c oHHO Puri fi el APR 2003
powder Ms -APCI (mz) : 439 [MtH + O 1d-111H3C HHC1Col orl ess purified O N
powder )TMS APCI (mz) : 425 O[ M+H + | d-112CH3 HHC1Purified powder 11, H, C
MS APCl (m'z) 453\ N[ MWH] + vy O Id- HHHC Col orl ess purified o \
powder xc NIl M5 APCI (mlz) 454 0 O] MWH + | d-114c H HHC Col orl ess
purified H, powder N OMsS APCI (nizl 438 o(M+H] + 1d- 115NH2HC1Puri fi ed

C

powder 1 NVS APCl (m z): 480 oBfN&j (Continued)
Rl
Sy ©
RZ—X4C>:<N\)—N: )
NC
Example 2_o . 1 Physical properties,
NO? R*-X R' | salt e
1lc-30 ?Hg H HCl |Purified powder
H;C N o MS ‘APCI (m/z):
B 321 [M+H] +
o
lc-31 CH, H | HCl |Purified powder
ﬁ MS ‘APCI {m/z}):
/\/ AW N
e 1[ 335 [M+H] +
le-32 H,C H HCl |Brownish purified
A resin state
0 .
H,C \/\/NT}‘“ MS -APCI (m/z) :
0 365 [M+H] +
lc-33 H,;C H HC1l |Pale brownish
A \N ) purified powder
HC B\ il MS -APCI (m/z) :
0 365 [M+tH]+
lc-34 H,C H HC1l |Pale brownish
H,C. O \N purified resin state
A " MS -APCI (m/z) :
o 379 [M+H]+
1c-35 ' HsC B | HCl |Purified powder
H.C Nl MS -APCI (m/z): 351
3 \O/\/ \g\
lc-36 HO mﬁ H HCl |Purified powder
NN MS -APCI (m/z) : 351
b
O 0 —
lc-37 o ?Hj H HC1l |Colorless purified
H,C. . powder
"o My MS ‘APCI {m/z) :
0 365 [M+H] +
1c-38 CH o cH, H HC1l |[Colorless purified
H,C P powder
He O N‘n“" MS -APCI (m/z) :
o 407 [M+H] +
1c-39 O CH, H HC1 Colgrless purified
\ owder
N Y p
HO/K’ i MS -APCI (m/z) :
0] 351 [M+H} +




| d-116HC, N. CH HHC1Col orl ess purified powder NVS APCI (mz): 452 [ MrH +

| d- 117NH2HHC1Col or | ess purified opowder N~r"NM5 APCl (nfz) 424 O[ MrH| +5 APR 2005
1d- 1180HHC Col orl ess purified HO HN Npowder NMSAPCI (m z): 468 o[ MtH] +

| d- 1190HHC1Col or | ess purified CN | Npowder yMs APCI (mz) 478 o[ MtH +

1d- 1200HHC1Col or |l ess purified 0JN powder ' Oy—f M5 APCI (mlz) 494 o[M+tHl + 5
APR 2005 - 115 Table Id (Continued) Rl R% ~ N,,, N NC

Exanpl eR - X-R1Sal t Physi cal ropert.i es etc. 1d-121H2HC1Col orl ess

purified HN powder Z N pMs - AP%IE‘l Lt 2F - (CAOG Yrgted 20HHCLCol or | ess puri fi ed
powder HVES -APCl (nfz) o478[ MrH] + | d- 123C]-|HCI Colorless purified xpowder H, C

NVS - APClI (1 z) 0452[|\/HrH] + | d- 1240~N HHC1Col or | ess purifi ed S Hc
powder H oM5 APCI (m z) 488[ MtH] + | d- 125NE HHCl%I orless purified
ORI
Exgrgg‘)le R2_%— a! | salt PhySJ.cal properties,
etc.
lc-40 H HC1l [Colorless purified
O’U\/N - powder
W]‘ MS -APCI (m/z} :
379 ({M+H] +
. lc-41 CH H | HCl |Colorless purified
e powder
v’ \[ MS -APCI(m/z) :
333[M+H] +
lc-42 H | 2HCl |Purified powder
7 \ N " M3 -APCI({m/z}): 2270
7 [M+H] +
=N
lc-43 Hl‘i H | 2HC1 | Purified powder
7 N N MS -APCI{(m/z): 400
=N Tr\ [M+H] +
H,C—0 0
lc-44 H;C\ H HC1 | Colorless purified
N powder
©i>/ b MS -APCI (m/z) : 409
0 {M+H] +
1lc-45 Hsc_\ H HC1l |Colorless purified
N powder
C:@/ b MS "APCI (m/z}: 423
0 [M+H] +




i

N-r>. M5 APC

(mz) : 467 HC,

. 454 YO0 0 HC

H CSNO[ MH ]
481 | fir |

N powder " )rNMs APCl (n z):
(mz) :
[ M:H ]

It H O 1d-130~H2HC1Co!} ord ess powder
[MH HNC N O 5 APR 2005 -

406 O[ M+H] + | d- 126HHC1Col orl ess powder 0 \

438 O[ MrH] H3C | d-127HHC1Col or| ess powder MS - APGIAPR 7005
H C NA, |d-128HHC1Col orl ess powder N Ms APCI
| d- 129HHC1Col or|l ess powder o f / ~""Ms APCI (m z)

N H3C M5 - APCI

116 Table Id (Continued) R

R2- X~ }-ANN N NCI Exam RZ-X-R Sal t Physi cal properties, ple No.etc.
1d- 131H2HC1Col or | ess powder N r "
Table 1lc (Continued)
RI
5 0
2 ;o : i;
R°—X N N
NC
Example R2_%— ! Salr Physical properties,
No. etc.
lc-46 H,C H HC1 |Purified powder
\N MS -APCI (m/z) :
H,C™ “Tr’ 307 [M+H] +
O
lc-47 H.C H HCl |Colorless powder
E MS -APCI(m/z) : 335
N‘jr/ [M+H] +
Hie~
1c-48 H H HCl |Purified powder
NC# er' MS -APCI(m/z): 479
. ; (M+H] +
N7 0
1c-49 H q HCl |Purified powder
%NT[:]\ [::rer’ MS -APCI (m/z): 498
~ 0 [M+H] +
1c-50 H H HC1 {Purified powder
/©/°\©»N\( MS ‘APCI (m/z): 492
ON o [M+H] +
lec-51 NC He H H 2HCL |Purified powder
& O‘ e MS -APCI(m/z): 492
S 0 | [MHH]+
H
lc-52 [::1\/(:>¥_CH3 H 2HCL |Colorless powder
1
N MS -APCI(m/z): 452
: \f/ [M+H] +




M5 APCI
- APCl
M5 APCI
APCI

(mz) : 474 a H O[ MrH] | d- 136CH3H2HC1Pal e s owni sh powder o H, G N- M5 APCl
(mz) 481 T o [MtH H I d-137H2HC1Col or| ess powder H3c. / \ N~ M5 APCI
(mz) 424 N' O[ MH] H,c Id- 138H2j€-1j%gal yel |l owi sh H ¢ \ Npowder
/M5 APCI (m z) ~468[ MtH] + | d- 139HHCL s powder H3CQ\ Ny*Ms APCI
A11] MH] + [0-TZ0HAACICOI oress powder 7 1{‘ C
g O
2 F o i )
R—X N N
NC
Exam- . - .
ple R2-X— &' | sait Physical properties,
NG. etc.
1d-1 H HCl (Colorless powder
N MS -APCI{m/z): 333
\W (M+H] +
9,
1d-2 H HCL | Purified powder
N MS -APCI{m/z): 363
HO EI
1d-3 H HCl | Purified powder
N MS APCI{(m/z): 377
Hjc’o \g
1d-4 H HCl | Colorless powder
N MS -APCI(m/z): 361
Bl [M+H] +
O
1d-5 ! HCl |Colorless powder
{ N?Tr’ MS ‘APCI (m/z): 347
0 [M+H] +
1d-6 | B8 HCl |Colorless powder
H,C N MS -APCI(m/z): 361
ﬁﬂ [M+H] +
0O
1d4-7 CH; H HCl {Colorless powder
H,C . MS ‘APCI (m/z) : 375
N"g [M+H] +
1d-8 CH, .| H HCl | Purified powder
HﬁFfL—<::jﬁ~ﬂ§‘ MS -APCI (m/z) : 403 [M+H] +
H,C ' 0
1d-9 0 ~ H HCl | Purified powder
>_—<::>N—ﬂy MS ‘APCI (m/z) : 405 [M+H]+
H}C—'O (9]
1d-10 H | Free | Purified powder
No form | MS -APCI (m/2z) : 390

(mz) :
(nz) :
(mz) 454 H Of MrH]

(m'z) 424 |

o (MtH HC -
438 N [MtH H O 1d-133HHClYel | ow H, c,

467 o H, ¢ H M+H 1d- 134HHC1Col orl ess powder X, cO~ N~r",
| d- 135H, C oHHC1Col or | ess powder S N~ro' M5 APCI

H3C | d- 132CHHC1Col or | ess powder H, C
N br owni shpowder 5 APRI2003

- -~

H C/~O
(n z)




MBAPCI (mz) x N-r N o 468 MtH + ~ H, C | d- 141HHC1Col or| ess powder H3C 0\

\ / \ Nr".-M5 APCI (mz) 469 0 O[M+tH] 5 APR 2005 - 117 Table Id 5 APR 200
(Continued) RI 0 R2- XN~ N NC Exanpl eRz- X- RLSal t Physi cal properties, No.e

| d- 1420HHC1Col or | ess powder H, C HV5 APCI (mz) : H3C aOnl " 468 [MtH + O

| d- 1430HHC1Col or| ess powder MS APCI (mfz)1p3H- O N it469] MrH + 0

1d- 144HOHHCLPuri fi ed powder MS+APCl (nfz): 363 [MtH + O | d- 145HHC1Col or | ess
powder NWMVS- APCI (nmfz): 349 O MtHL+,1.d- 146HHCLPuri fied powder N -~MS

APCl (nz): 381 [MrH + O |d- 147%%81&3% gEF&é&“ﬁ‘&ﬁder acVs APCl (m z): 425

N~[ MtH] + 0 d-d—348~H2HC1Col-orl-ess—powder | N MSAPCl (nf z) - 425 " - N

Rl
F 0
RZ—X~C>5<§\)‘—N: 7
NC
R Salt Physical properties,

etc.

H HC1l |Colorless powder
MS ‘APCI{m/z): 390
[M+H] +

H 2HC1 [Colorless powder
MS -APCI(m/z) :
390 [M+H] +

B HCl |Purified powder
MS -APCI (m/z): 446
[M+H]+

H Z2HC1 |Colorless powder
MS -APCI(m/z): 348
[M+H] +

H 2HCL | Purified powder
MS -APCI{m/z): 376

H 2HC1 [ Colorless powder
MS -APCI (m/z) :
390 [M+H] +

H 2HCl [Colorless powder
MS ‘APCI (m/z) :
404 [M+H]+

H 2HCI1 [Colorless powder
MS -APCI(m/z) :
392 [M+H] +

H HCl1 |[Colorless powder
MS -APCI(m/z): 390
(M+H]

H HCl |Purified powder
MS -APCI (m/z) : 404




[ MtH + \ -~ O | d- 149CNN- H2HC1Col orl ess resin state M5-APCI (m z) : 430

p[ MtH| + | d- 150HOHHC1Col or | ess powder MS ~APCl (mfz) : 439 [MrH + 0 5 ARRR 2000
2005 - 118 Table Id (Continued) RL R2-x__ (:: 1~ N ~N NC

Exanpl eRz- X- Rl Sal t Physi cal properties, No.etc. |d-1511H2HC1Purifi ed powder

N M5 APCl (mz): 438 Nr - \/ O MH + CH3 1d4152~H2HC1Col or|l ess powder M5-
~APClI (mz): 438 [MtH+ 0 5 APR 2005 - 119 Table 2 RI 0 RZ-X N, N NC

Exanpl eRz- X- R1Sal t Physi cal No. propert,i.e NCMe2HC1Puri fi ed powder
MB -APCI (mz) : 366 ' OO K éﬁeéﬁ&f&dﬂ“@éd powder NS-APCI (M z)

366 . lu' b
Bl
F O
2 7 H
R*—X N N 7
NC
Example RZ-%_ r! | salt Physical properties,
No. etc.
1d-21 H HCl |Purified powder
H3C: || N N—”\\\‘ MS ‘APCI(m/z): 418
1d-22 H,C H HCl |Coleoxrless powder
}—N N “'
.
H,C
1d-23 0 I\ | H HC1l | Purified powder
H,C N N—[\\ MS-APCI(m/z): 432
HC en 0
1d-24 HC O ,—\ < H HCl [Purified powder
N T‘ MS -APCI (m/z): 432
HyC N —([)
id-25 H HCl |Colorless crystal
0 s Gradually decomposed at
Nl \N T arcund Melting point:
e 07 N/ | 198°C
0 MS ‘APCI (m/z): 420
[M+H] +
1d-26 _C‘)\_ SN H | HC1 PUI:“lfled powcfler
Hi;C-S—N N—} MS -APCI (m/z) :
6 “— ¢ 426 (M+H] +
1d-27 H;Cr,, H HCl |Colorless crystal
o Melting point:
AR : 207-211°C
H,eY 0 MS -APCI (m/z) : 377 [M+H]
1d-28 H HCl |Colorless crystal
Melting point: 219°C
/ \ o (decomposed)
0O N—-u MS -APCI (m/z): 349
\ / ﬁqT [M+H] +
0 Methane | COlorless crystal
ulfen- | Melting point:
Ec acid| 217-218°C {(decomposed)




H 2- 3Me2HC1Puri fied powder

MBAPCI (m z) :

366 NC N

powder NC --t\\ / NI1MS APCl (mz) : 366 2-5CNMe2HClPurified powder 5 APR 2005
M5-APCl (m(z): 366 N \" H 2-610Ve2HClPurified powder HC / M APCl (nlfz):
371 3 N\°" H 2-7Me2HC1Purified powder MSAPCI (mlz): 359 H 2-8Me2HClPurified
powder M5 APCI (mz): 347 H5 APR 2005 - 13§ -Table 3 RI O R2 -X-( }-~ NN
NC | Exam R2-X-R Sal t Physical properties, ple No.etc. 3-12HCl1Col orl ess
powder HVB-APCI (miz): 370 | Fa&gl%ﬁ?d] (§f 0 3- ISIH2H01C0I orl ess powder N
MBS APCI (miz) : 370 O[ MeH 3\ 3ARSHEYESY or | ess powder N ° ~°
R
g 0O
R*—X N N
NC
Exam-
ple R%-X- R' [Salt |Physical properties, etc.
No.
1d-29 /\ o H HC1 Co%oiless povder
S N r MS -APCI{(m/z): 365 [M+H]+
NN
O
1d-30 O. /7 H HCl [Colorless powder
;\S N ]&“ MS ‘APCI(m/z): 397 [M+H]+
O/ — 0
1d-31 o1 HCl | Pale brownish powder
N MS -APCT (m/z) : 426 [M+H]+
O,N 0
1d-32 H HCLl [Colorless crystal
! N - Melting peoint:
1 198-200°C {decomposed)
0 MS -APCI (m/z) : 381 [M+H]
1d-33 H HCl |Pale yellowish powder
N Fﬁ MS -APCI (m/z): 381 [M+H]+
O
1d-34 , H 2HC1 |Colorless crystal
~ N , . o
] N"TF Melting point: >300°C
“‘N 0 MS -APCI(m/z): 382 [M+H]+
1d-35 H HCl |(Purified powder
N MS -APCI(m/z): 395
]
0
1ld-36 . H HCl |Purified powder
o . ]
E:§::3N_w MS ‘APCI{(m/z): 401
S

-OON- 2-4_Me2HC1Purifi ed




MS TAPCI (mz) 357 | O [MrH + N 3-4NH2HCLResin state || HVS-APCI (mfz) 371

N NNMtH + O '/ N Resin state 3-51 H2HCIMS -APCI (mz) : 371 ~H = | N“HHAPRZMS
\N N O 3 6H2HC1Resi n state HC ~H MS+APClI (nmz): 400 N O 0 5 APR 2005 -

Table 3 (Continued) RI R2-X },WNJ-N NC Exanpl eRz_X Rl1Sal t Physi cal

properties, No.etc. 3-7HH2HClResin state Y givs APCl (mz) : 384 I[MtH + N O
3-8HHC1Col orl ess powder H M5 - APCI (mz) : 337 H3C O N~~" [ MrH + 0 3-9HC
HHC1Col or| ess powder 3 mN "~ APCI %P q MH + 3

10HHC1Pal e yel | owi sh powder (or?ltzL % | [ M+H] +

Physical properties,

Salt ote.

HCl |Purified powder
MS -APCI(m/z}): 423

HCl |Colorless powder
MS ‘APCI (m/z): 429
[M+H] +

HCl |Colorless powder
MS -APCI {m/z): 451
[M+H] +

HC1l |Purified powder
MS-APCI{m/z): 424

2HC1 {Colorless powder
MS ‘APCI (m/z}: 438
[M+H]

2HCI1 [Colorless powder
MS -APCI{m/z): 458
(M+H]

2HC1 [ Purified powder
MS -APCI (m/z): 454

2HC1 | Purified powder
MS -APCI{m/z): 425

2HC1 | Colorless powder
MS -APCIL(m/z) :
426 [M+H] +




0 3-11H2HC1Col orl ess powder H3C-NNI~\r1"Ms APCI (m(z) : 362 [MH + O
3- 12CH3HHC1Col or | ess powder oMS -APCI (mz) : 455 [MrH + CH3 0 5 APR; 23005
- 122 Table 4 Rl 0 R2-X-(: N J-NS NC Exam R2-X-RlSalt Physical properties,
ple No.etc. 4-1H2HClPal e yel |l owi sh powder OzN N N HVS APCI (mz): 391 [ M+H] +
4- 2\ H2HC1Col or|l ess powder NMS - APClI (m z)164346[ M+H] + 4- 3Z~' H2HClPal e

yel l owi sh powder / \ \ NC M5-APClI (nfz): 371 N N H M+tH] + 4- 4FH2HC1Col or | ess
owder F / MM APCI (mz) : 1 .+ 4- 5HHC1Col or | ess powder

oo el £ ngQ{,\m o Ghoe AR g?gz,w gg%FﬂlWédﬁ 4 BNERHCICoL orLess
powder Br~-}N'MS APCl (mfz) : 425 427 NgH M¥H] + 4- 7H3C NH2HCLCol or | efss
powder / ~ M5 APClI (mz) : 393 S N_H M&H + 4- &N

e

Exam- .
ple RZ2-¥X- gt Salt Phy§lcal
No. properties, etc.

ld-46 O | H HCl |[Colorless powder
MS -APCI (m/z) :
492 [{M+H] +

2HC1 |Purified powder
MS ‘APCI{m/z):
444 [M+H]+

2HC1 |Purified powder
MS APCI{m/z): 438

2ZHC1 |Colorless powder
MS -APCI (m/z) : 466
[M+H]

2HC1l |Purified powder
MS -APCI{m/z): 494

HC1 Purified powder
MS -APCI(m/z}: 437

Maleic | Purified powder
acid |[Melting point:
180-183°C

HC1 Purified powder
MS ‘APCI{m/z): 465

HCL Purified powder
MS-APCIL (m/z): 521,
519




H2HC1Col orl ess powder { C
powder C }-NV Ms APCI
powder OzNNVSAPCI (n z) :
M5- APCl (T z) :

(' z)

(n z)

02N N392[ M+tH] + 5 APR 2005 -
R2-X N)-NS ~//// NC Exam R2-X-Rl1Sal t Physical -properties,
HHC1Col or | ess powder

powder / M5 APCl (m z)
382 [MrH + CI

C N 4- 15E8C HHCL

MS APCI (mz): 381 \ N N 4-9S
352 N H MtH] + 4- 10#, H2HC1Pal e yel | owi shg APR 7005

391 N H MtH] + 4- 11HHC1Col or | ess powder /

NCO Ms- APCI (1 z)

| orl ess powder N/ NS - APCl

394 [ MH

+

426[ Ml £, Br 1N égg,ﬁlylﬂlﬁigegql orless powder / CI'S APCl
R!

, FH
R2—X—  yaN

NC

Salt Phy§lcal
properties, etc.

HCl jPurified powder
MS ‘APCI (m/z) : 484

HC1l |Purified powder
MS -APCI (m/z) : 451

HC1l |Purified powder
MS-APCI{(m/z) : 460
[M+H] +

HCl1l |[Purified powder
MS APCI{m/z): 416

HCl | Purified powder
MS ‘APCI (m/z}: 458

HC1l |Colorless powder
MS -APCI (m/z) : 452
[M+H]

2HCL [Colorless powder
MS -APCI(m/z): 453
[M+H]

HC1 |Colorless powder

MS -APCI (m/z) : 458
(M+H]

H2HC1Col or | ess

123 Table 4 (Continued) RL _ O
pl e No. etc.
372[ MtH] + N 4- 13NHHCL1Col or | ess

4-12\

(' z)




~~-g N 4- 16N HHC1Col or| ess powder

NVS APCI (i z)

, 0:Melting point:
348 [ M+tH] + 4- 17N Z' HHC1Col or | ess powder ONMS - APCl

414 [MrH + -N 4- 18/ HVOI Pal e yel | owi sh powder \ M5 APCl (nfz): 391 Mt
QzNO 4- 19HH2HC1Col or | ess powder

4- 20HZN' HHClCol orl ess purified ~~.
4- 21CH3HHC1Puri fi ed powder -
4- 22H3CHHCL1Col orl ess purifi ed
397[MtH + 0 o 5 APR 1905 -

N M5 APCI :
~ powges 1) OVB APCl (m z):
(mz) . 325

Jfark b#dpi“f‘%a&lfwﬁ

NVS APCI

(' z)

374 [MeH + - |

[MiH + HC 3 0
3 M5 APCl (i z):
dd) R 0

R
g O
2 G j )
R*—X N N
NC
Exam- :
ple RZ-X- R' | salt Physical
NO . properties, etc.
1d-63 O H HCl1 |Colorless powder
MS - :
CHLN | [;+§?61(m/z) 455
N N—
\Cij/ _g
1d-64 ji‘ H HC1 |Colorless powder
MS - :
o [M+H] +
o/ k,wqg
1d-65 0 H HCl |Purified powder
Qg_Nf N MS ‘APCI (m/z) :
5N _'IO 488 [M+H] +
1ld-6% o) H HC1l {Colecrless powder
Q\ N N S MS ‘APCI(m/z): 467
N B [M+H] +
1d-67 o H HCl [Purified powder
CI‘@ )LCNTI\“‘. MS -APCI (m/z) : 500
E i [M+H] +
1d-68 jL_ o H HC1l |Colorless powder
N N—F . .
N —n‘ MS APCI(m/z): 481
| 0 [M+H] +
CH;
1d-69 0O ~| H HC1l |Purified powder
ﬂ—<c:>N7T MS -APCI(m/z): 494
EH 0 (M+H]+ :
3
1d-70 0O H HCl |Colorless powder
O)k e MS ‘APCI(m/z}: 482
OO
1d-71 H H HC1 |Purified powdsar
Q(N N MS "APCI(m/z): 466
Bl [M+H]+
0 O

80 C- /(Deconposed)
(mEZA)PR 2005

297[ MeH] +




R'-X- v, NS\ / - NC Exanpl eRz- X-R1Sal t Physi cal No. properties, etc.

4-230\ HHClCol orl ess powder r\ Y M5 APCI (mlz) /oT- UN ~~ "' H3C 0438f Mpkil?805
4- 240 HHC1Col orl ess powder N HNC O M5 -APClI (mz) ~I " O423[ M+H] +

4- 25HC~0HHC1Col orl ess purified L\ Npowder ~ "M5 -APCI (mlz) 471 MtH| +

4-26/ -\ HHC1Col or | ess powder ~J I M5 APCl _(m3)-G867[ MtH] + 4 27HHC1Col or | ess
powder M5 APCI (mlz) 0351 MtH] + 4 28HHCI Col orl ess powder NVS- APCI (1 z)

~399[ MtH + 4 29i H2HC1Col or | es%ﬁ%&%ﬂ?&%c%zﬁr@uﬁﬁg M5 APCl (mz) N2 |11
e I

414 [ MtH + 0 4- 30HHC1Col or | ess (mz): , ~ 429[MtH + O
Rl
F 0
R*—X N N
NC
Exam- .
ple RZ-X- R! | salt Physical
No. properties, etc.
1d-72 = H ) H 2HC1 | Purified powder
N/ PLW<::b—ﬂW' MS -APCI (m/z): 467
N o [M+H] +
(0]
1d-73 H ) H HCl |Purified powder
wa N—ﬂ\‘" MS -APCI(m/z): 472
0 [M+H]+
O
1d-74 O H 2HC1 { Purified powder
MS -APCI (m/z) :
N S14[M+H]+

1d-75 HO H HCl |Purified powder
LCN\[\“‘. MS -APCI(m/z): 377

0
1d-76 H,C H HC1l | Purified powder
\O—CN - MS ‘APCI (m/z): 377
B
0
id-77 CN H 2HC1 (Colorless powder
N New” MS -APCI(m/z) :
N{ ] 484 [M+H ]
O 0
1d-78 \ H HCL | Purified powder
H;C-N NW\“ MS -APCI{m/z): 376
0 O
1d-79 0 31 HCl |Pale yellowish
/0\/ﬂ\J XJ o powder
HiC — 1 MS -APCI (m/z) :
0 420 [M+H] +
1d-80 o H HCl |Colorless powder
NoONC MS "APCI (m/z): 419
He-N, [M+H]
CHJ O




4 31O2NHHC1Col orl ess powder MSAPCI (m z) Y444 [MrH + 0 4 320. o

HHC1Col orl ess powder Y &GN M5 APCI (mz) H 3 486[MrH + H3C/ | N O 5 ARRVPR 1005
2005 - 125 Table 5 R2-X-( }~NH, \~ Reference RZ- X-RlSal t Physi cal Exanple
No. properties, etc. 3-1\ HFreeYellow sh crystal " o,x formvelting point: N

N H156- 158C 3- 2HFreePal e browni sh "'V, tormgrystal \ N Melting point: N tt
110-122C 3- 3HFreeCol orl ess crystal NCformvelting point: N H152-154C

3-4HFreePal e browni sh FF / / \fqpRer y§t Hyel.ting point: 77-80C
3- 5CNHFr eePal e yel | ow sh hk"fornng%dle-ﬁkﬁgtéy§§?gl Melting point: 107-108C

3- 6No, HFregYel l owi sh \ o," fornneedle-liﬁﬁ crysta

s O
2 !
R*—X N Q
NC
Example 2 1 Physical
R°-¥X~- R
No. Salt properties, etc.
1d-81 HC. o H HCl |Colorless purified
V’}ﬁ<:>ﬂ{\<:>J o powder
o o MS -APCT (m/z) :
524 [M+H] +
HC1l |{Colorless purified
powder
MS -APCI{m/z) :
453 [M+H] +

HC1l |Colorless powder
MS 'APCI (m/z) :
411 [(M+H] +

2HC1 |{Colorless purified
powder

MS -APCI (m/z): 481
[M+H] +

HC1l |Colorless purified
powder

MS -APCI (m/z}: 474
[M+H] +

HCl (Purified powder

MS ‘APCI (m/z) :

411 [M+H] +

HCl |Colorless purified
powder

MS -APCI (m/z) :

411 {M+H] +

HCl |Colorless purified
powder

MS -APCI (m/z) :

425 [M+H] +

HCl |Colorless powder
MS ‘APCI (m/z) :

397 [M+H] +

Free |Colorless solid
form MS -APCI (m/z) :
460 [M+H] +

HCl |Colorless powder
MS -APCI (m/z) : 425
(M+H] +




O Mel ting point:
H128- 129 C N 3-8HFreeCol orl ess crystal
H140- 141C 3 9HFreePal e yell owi sh H C ~N forntryst al
N116-118C 3- 10NH2HC1Col or |l ess crystal
3-11HFreePal e yell owi sh N formeedl| e-1i kelcpystal
92-94C 3- 12NHFr eeBr owni sh crystal
2005 - 126 Table 5 (Conti nuedkagggelignqgoﬁt;mueéj Rl1Sal t Physi cal

3- 131 HFr eePowder |
P8, 226 H 3- 14Cl HFr eeQ | 11forE\/B APCI (rﬂz)

properties,

c

84C

Exanmpl e No. etc.

-N 3- 7HFr eeCol orl ess crystal
N formvel ting point:

Q- (!

\~ N\ Melting point:
N\" N Hwelting point:

Clormvel ting point: s H120-123C 5 APR

S Melting point:

f or iV - APCI

N N 2]

””I

RZ—X \1 \)— 7
Example 2 1 Physical
No? R~ R Salt properties, etc.
1d-82 H HCl |Colorless powder
’<:f§:L7F“ MS -APCI (m/z): 397
HO 0 {M+H]
1d4-93 H HC1l |Purified powder
MS 'APCI(m/z): 41C
HN
O)\/N\n\\\‘
0
1d-54 H HCl |Purified powder
MS -APCI{m/z): 340
T‘““ (M+H]
0
14-95 NC H HCl | Purified powder
' MS ‘APCI (m/z): 365
" (M+H]
C
1d-9% Ct H HC1l |Colorless powder
MS -APCI(m/z) :
T\ 374 [M+H]
' 0
14-97 H HC1l | Yellowish powder
MS -APCI(m/z) :
o 385 [M+H]
NO, O
1d-98 CHy H HCl |Colorless powder
H,C MS -APCI (m/z) :
" 382 (M+H]
r\
0
1d-95 = H HCl |Purified powder
0O P MS -APCI{m/z): 330

[M+H]

CNf or mvel ti ng poi nt:
er-C\ >- NgoAPRI 2005

N H>300C

(m z)




C , 228,226 NN 3-15CIHFreeQG | formvs APClI (m z): N228 226 H, 3-16N-~
ClHFreeGQ |l ~ form" N N' H 3-17NHFreePowder F ~ formVs APClI (m z) 269 APR 7045
" FH F 3 18H3C NHFreeGQ | NN'formvs APCZ(m z) 221 3-19CNHFr eePowder
formVvBAPCl (mfz): 218 N Nv H 3-20CN HFree Powder C xformVSAPCl (nfz): 218 N
N 3-21Hso' sHFreeYell owi sh oil N LNformvVB4ARCL(m z): : 239[M+H + "" N H
3-22H, C, SHFr eeYel | owi sh foam -~--NformvVs APCI (mlz) ™'

Tabkle 1d {(Continued)

Rl
5§ 0
2 : :ji;
R°—X N N
NC
Ex;mple R2-¥ - r! | sair Physlcal
0. properties, estc.
1d4-100 = H HC1l | Purified powder
NS MS -APCI (m/z): 346
r [M+H]
0
1d-101 A . H HC1 (Colorless powder
| F‘ MS -APCI {m/z) :
S o 396 [M+H]
ld-102 ‘/N H 2HC1 | Colorless powder
| MS -APCI(m/z):
X Fw- 341 (M+H]
O
1d-103 N Me HCl | Purified powder
0 N—jr/ MS ‘APCI (m/z): 363
~— 3 (M+H]
1d-104 ?}_ 7\ H HCl |[Colorless powder
N N . )
H,c—C N g r\\ MS APCF (m/z) :
o 406 [M+H]
1d-105 ;i-/_\ H HCl |Colorless powder
H,C o &;Jﬁww- MS ‘APCI{m/z) :
i 448 [M+H]
1d-106 o i H HCl |Colerless powder
mc\/aD)Lg N_f’ MS -APCI (m/2z) :
s 434 [M+H]
1d-107 o} H HC1l |Colorless powder
AN L MS -APCI (m/z) :
e) o
Q — 468 [M+H]
5 _
1d-108 0 H HCl | Pale yellowish
N F
o N N—Y powder
—~ w0 MS -APCI{m/z): 472
ne 9 [M+H}
1d-109 o H HCl |Pale yellowish
0=<$hmfﬂh - powder
~— MS -APCI (m/z): 471
H,C‘N‘CH, [M+H]




311 [MPH] + " H c o x o0 3-23CH, HFreeYellowi sh oil i formvs APCl (mlz) .

", ¢l Hc 312[MH + o ff ~ o0 3-24HFreeColorless oil N Nform H-O ©®APR 7005
3-25C. S HFreeColorless oil I NNormHHCOOS5 APR 2005 - 127 Table 5
(Continued) Reference Z 1 SaltPhysical properties, ExanpleR X-R No.etc.

3- 26- HFr eePowder ifornmVS APClI (mf z): 269. 13327ZHFreeYel |l owi sh oil "
[formVES APCI (m z): 259 MtH + N-N

Table 1d (Continued)

Rl
g 0
2 ! :i}
R —X Iﬁ\/JL—N'
NC
Ex;mple R2-¥X~ r! | sait Physical properties,
0. etc.
1d-110 HC” o H HCl |Purified powder
/\[::[:N\WW MS -APCI(m/z): 439
i (M+H] +
1d-111 H,C o H HCl |Colorless purified
0 N o powder
N MS -APCI (m/z) : 425
O [M+H] +
1d-112 jfl H HCl jPurified powder
H,C dﬁT:j:} MS -APCI (m/z): 453
3 [M+H] +
Q
1d-113 o i H HCl |Colorless purified
Hﬂf-wr N powder
5 i MS ‘APCI(m/z): 454
O [M+H] +
1d-114 He. N H HCl [Colorless purified
hig TE:I:DN . powder
0 i MS -APCI(m/z): 438
0 [M+H] +
1d-115 N H 2HC1 {Purified powder
o ! wa MS -APCI (m/z): 480
o [M+H] +
1d-116 e, -CH H HCl |Colorless purified
o powder
! NWF MS -APCI{m/z): 452
0 (M+H] +
1d-117 NH, H HC1l |[Colorless purified
0 powder
' M MS -APCI (m/z): 424
0 [M+H] +
1d-118 anl' H HC1l |Colorless purified
HO WHKK:IZF powder
o MS -APCI (m/z): 468
o [M+H] +
1d-119 o H HC1l [Cclorless purified
[:} i\ powder
\f" MS -APCI(m/z): 478
0 (M+H] +
1d-120 0 H HC1 |Colorless purified
qLdy . powder
L - MS -APCI(m/z): 494
0 [M+H] +




N HN 3-28H C . HFreeQ |
| formVE' APCI (m z) :
"formvs' APCl (m' z) 234 F NV CN H 3- 31FHFreeQ |
CN 3-32i HFr eePowder \ o, form mvis APCI

3- 29NO2HFr eePowder

\ formVs APCI (M z):
236 \

250 ,. ~ N NO _H
N' H 3- 30HFr eePowder 5 APR 7005
[formVB APCI (mz): 234 NVI, H

(mz) 284 N F CN 3-33HFr eePowder \

formvb -APCI (m(z) : 231 "" UN N H CN-3134NC i HFr eePowder
formvs APCI (m z): 234 F N' H 3-35HFreePal e browni sh crystal Pformvelting
point: 99-102C NV M5' APQI (M z) i ,216[ MEH| (e i1 g
B}
2 < >§ H i :i;
R*—X TJ\/JL—N'
NC
Eximple RZ-¥% - R Salt Phy;ical
o. properties, etc.
1d-121 N H 2HC1 | Colorless purified
' | N\n\\“’ powder
o MS ‘APCI (m/z): 410
ld-122 0 H HCl |Colorless purified
E>JL } powder
H/m‘“\[r" MS -APCI (m/z) :
0 478 [M+H] +
1d-123 0 H HCl |Colorless purified
)L ) powder
N N MS -APCI(m/z) :
o 452 [M+H] +
id-124 O\S,,D H HCl |Colorless purified
‘I[:{I N\n\v" powder
bo MS -APCI{m/z):
488 [M+H] +
1d-125 NC H HCl |Colorless purified
\@:N powder
b MS -APCI(m/z): 406
o [M+H] +
1d-126 4 H HCl (Colorless powder
o d\f‘\m‘“‘ MS -APCI(m/z): 438
4]
Hsckﬁ [(M+H]
1d-127 Lk H HCl |Colorless powder
el © i MS -APCI(m/z): 467
b T IM+H]
1d-128 L H HCl |Colcorless powder
o ™ ' MS "APCI(m/z): 454
gty ° [M+H]
1d-129 4 H HC1l |Colorless powder
o @ MS ‘APCI(m/z): 474
H]C_Q_N o [M+H]
(f)! H
1d-130 C k H 2HC1 {Colorless powder
me, 9 P MS -APCI(m/z): 481
H]C'N\)Lﬁ ° [M+H]




3-36F CNHFreeYellowish resin | [1formvs-APCI (m z):

234(M+H \~ N'' H

3-37cNHFr eePal e reddi sh browni sh Brfornpowder \ Nv. M5 APClI (m z): 296, §
"294[ MtH] 3- 38HFr eePal e reddi sh browni sh ni'' f or npowder HVS APCl (i z):
246 MPFHl cN 5 APR 2005 - 128 Table 5 (Conti nued)

zSal t Physi cal

3- 40HFr eeQ

f or mvis- APCI

properties,
| Cform N N\.

N1 t

Reference R -X-Y-R

Exanpl e No.etc.18539HFreeG | Sform N N\r H
H 3-41,, HFreeYel | ow sh crystal QZN |

H\\form\vel ting point: _135-136. NH Ll owi sh powder ~ 11 N
R

(n z):

FFHFr eeYel | ow sh crystal

Hf or mvel ti ng point:

Hf or mMVBAPC]
f or mvis- APC

F NO181. 5-83.5C 3-44H, 0 / HFreeReddi sh T1quid

(mz):266 [ MFH NO, 3-45NO H eeDarlbreddlsh powder

253[ MeH N N\ 5
RZ—X‘®<N\)I— 7

(mz):

Exam- . .
ole R2_x— 2t lsait Physical properties,
No . etc.

1d-131 H {2HCl|Colorless powder

YN MS ‘APCI (m/z): 424
H]C\“\] o] {M+H]
He”
1d-132 0 H HC1l |Colorless powder
H;CJ{ 3 NTP\“ M3 -APCI{m/z): 438
N 0 [(M+H]
1d-133 H | HC1 |Yellow
H;C, j NN brownishpowder
MY hij MS -APCI(m/z): 467
s~ H © [M+H]
1d-134 e D H | HCl |Colorless powder
Ty A N N MS ‘APCI (m/z): 454
N 0 (M+H]
1d-135 He O ' H [ HCl [Colorless powder
Y \ er\w' MS -APCI (m/z): 474
o X 0 IM+H)
1d-136 s o H |2HCl|Pale brownish powder
t,c-N N MS -APCI (m/z) : 481
Ay .
) ; (M)
1d-137 H |2HCl [Colorless powder
e YN MS ‘APCI(m/z): 424
W hii {m/z):
H,C o [(M+H]
14-138 H |2HCl |Pale yellowish
H,C, NN powder
HC N ¥ MS -APCI (m/z) :
© 468 [M+H] +
1d-139 H | HC1l |Colorless powder
e, 3 i MS ‘APCI (m/z) :
© o 411 [M+H]+
14-1490 4 H | HCl |Colorless powder
0 N N . :
My )k \n MS -APCI (m/z) :
HC’N o 0 468 [M+H]+
3
1d-141 o H | HCl |Colorless powder
H,C™ NEn N\ Ny MS -APCI(m/z): 469
0 0 O [M+H]




0' 3-46¢ci\" HFreePowder ' T | fornVS APClI (m z): 229,227 N ;N NV H
3-471HFree Ol f N N ormH O 3-48/ HFfreePowder N ,.formVBAPCI (nf z): 19DAPR 200
H 3-49N NHFreeG |l i \, formo H 3-50HFreeColorless oil formNN\ | N~
HC~OO0O5 APR 2905 - 129 Table 5 (Continued) Reference

3

Rz- X- R1Sal t Physi cal Exanpl e No. propertiesli@te.
-51FI"' C-N CH HFreeColorless oil ' NformH HO0 O 3-52HFreeColorless oil "
form NON H Table 1d (Continued)
-12‘]
F )
R —X N N
NC
Ex;mple R2-% - &' |sait Physical properties,
0. etc.
1d-142 0)—0 H | HCl |Colorless powder
HC—N @ MS ‘APCI (m/z) :
H,C N 468 [M+H] +
1
1d-143 H HC1l [Colorless powder

O
/0—{ MS -APCI (m/z) :
HyC ”\g 469 [M+H] +

1d-144 H HC1 | Purified powder
HO—CN—( MS -APCI{m/z): 363
[M+H] +

0
1d-145 — H HC1 | Colorless powder
0 N MS -APCI{m/z): 349
\ / O [M+H] +
1d-146 H HCY |Purified powder
C@N_I( MS -APCI (m/z) : 381
M+H] +
O [ ]
1d-147 HO H HC1l [Colorless powder
@’\’ MS -APCT (m/z) : 425
N\“/ [M+H!+
0
1d-148 H |2HCl|Ccleorless powder
7N \N_]( MS ‘APCI(m/z): 425
=N _/ [M+H] +
1d-149 A : H |2HC1l|Colorless resin state
CN_CN_]( MS -APCI (m/z) : 430
0 [M+H] +
1d-150 HO H HCl |{Colorless powder

N ( MS -APCI (m/z): 439
5 (M+H] +




H C O 0 3-53HFreeYell owi sh oil
3- 540HFr eeCol or |l ess oi l
3-55H3C- N CH, HFr eeCol or| ess oi |
3- 56HC- SHFr eeYel | owi sh oi |

~formN-1)-
Nform-1,- N N\ ~
N~Nf or m N~. .
NNform H MN°

ON O

N N HNC
O HN

HCO

\
ON
3-57H3C- SHFr eeCol or | ess
s oil

H HyC N
JO

N Nf or m

foam!l NformN N . CN OH 3-58H C SHFreetgl orl es
Table 1d (Continued)
-.Bl
3 Q
7 F _H
R*—X N N 7
NC
Example R2-x- &' | saie Physical properties,
No. etc.
1d-151 H Z2HC1 | Purified powder
N ‘N_]( MS APCI(m/z): 438
N/ o [M+H]+
CH;
1d-152 H 2HC1 |[Colorless powder
©/\N/ﬁ MS -APCI (m/z) : 438
K,N (M+H] +
O

5 APR 2003




HaC H N O HC 3-59HFreeColorless oil formN~-N \ N\W H ~/N O 5 APR 2005

- 130 Table 5 (Continued) Reference R z- X-RSaltPhysical properties,5 APR 7005
Exanpl e No.etc. 4\HFreePale yellow sh solid OZN Nformvel ting point: N

H153- 155C 5- INO2H2HC1Yel | owi sh crystal No, Melting point: N 219-222 HC ,

Col orl ess powder 5-2\ H2HC1IVB APCl (mz)- 21% NC N N N H MtH] +

5- 3CNH2HC1Col orl ess crystal 'Melting point: H215-218 C -N

5- 4NH2HC1Col orl ess crystal /> - NMel t4ng, 990% nt: N H245-250C

5- 5NH2HC1Col or | ess crystal Br~/ Melting po 303C N 5-6H,c N

H2HC! Yel | op—sh—erystat-——3—N4Mett+ng—poetn
Rl
g 0
2 o
R*—X N N
: NC
Example RZ_x— 2t | sait Physical
No. properties, etc.
2-1 NC Me | 2HCl |Purified powder

MS -APCI (m/z): 366

MS -APCI (m/z): 366
Nl

2=-2 NC Me | 2HCL |Purified powder

jas

2-3 Me | 2HCLl {Purified powder
MS-APCI(m/z): 366

&
<~;i
'

Me | 2HC1l | Purified powder
Nt MS ‘APCI(m/z): 366

[\
|
NN
Z
@
o

Me | 2HC1l |Purified powder
MS APCI{m/z): 366

Me | 2HCL |Purified powder
MS ‘APCI (m/z): 371

Me | 2EC1 {Purified powder
MS -APCI{m/z): 359

Me | 2HC1l |Purified powder
MS ‘APCI (m/z): 347




N H234-237C 7- 1INMeFr eeCol orl ess crystal formvelting point: 121-123C

7- 2MeFreeYel | owi sh crystal oZNformMelting point: N164-166C 7- 3NO2 5 APR 7009
MeFreeYel | owi sh crystal N~ formvelting point: O H40-43C 7-4\ MeFreePal e

yel l owi sh crystal NC formvelting point: H N147-148C 7- 50ONMeFreeCol orl ess
crystal NN\" formvelting point: OL H 1115332C NC 7- 6MeFreePal e browni sh
crystal oZN NformMelting point: N121-124C 7-7NO MeFreeYel | owi sh cryst al
veformMel ting point: -N H58-59C 5 APR; 131 Table 5 (Continued)

Reference R 2- X-R 1SaltPhysical properties, Exanple No.etc.

7- 8MeFreetol orl ess crystal NC \ N formvel t| ng point: N HI82-184C
7- 9CNMeFr ¢ePal e browni sh crystal \for m\/ﬂ ting point: -N H76-79C
7- 10NO2CHR2OH2HC1Pal e yel | owi sh sol j _‘-I\/BHAPOD (m z) \' N\ - 267 MHH] +
RZ—X : N\)J—N: 7
NC
Exam- . .
ole RZ_¥- Rl Salt Physical properties,
No. etc.
3-1 = H 2HC1 |Colorless powder
| H MS -APCI (m/z): 370
N N a M+
N \g (M+H] +
3-2 % ) H ZHCL |Colorless powder
| X ™ MS -APCI(m/z): 370
N/ CH 0O [M+H] +
3
3-3 ﬁ H 2HC]1 |Colorless powder
NT= \WN MS "APCI (m/z): 357
L J & [M+H] +
N
3-4 ZF N H 2HC1 |Resin state
| H MS -APCI (m/z): 371
= N W
NJ\/‘ hiA [M+H] +
0
3-5 N H 2HC1 |Resin state
Q ]\/E _ MS -APCI(m/z): 371
N i«\“ [M+H]+
0]
3-6 = H ZHC]l |Resin state
Be | LB MS -APCI (m/z): 400
W
07 N r (M+H]+
0




H N 7-11CNCH2OH2HCl1Col orl ess solid ,. M5 APCl (mlz) : \ N" 247[ MtH + H

7- 12CH2OH2HCLYel | owi sh powder 2N NVMS APClI (il z) H267[ M+H] + 5 APR 2005
7- 13CH2OHFreeCol orl ess oil NC N\\\  Q formVs APCl (mz) \ H 247[ MtH + ==

7- 14H3C NCH2OH2HC1Pal e yel | owi sh solid SM5 APCl (mz) N H269[ MtH] + 7- 15\
CH2OH2HC1Col or | ess powder NC NMS APCl (mkz) 21 N-H247[ M+H] +

7- 16CNCH2OH2HC1Col orless solid 1 N MSAPCI(mz): ( : N H 247 MtH] + -

7- 17CH2OH2HCLYel | owi sh powder q%il\%e%/g(%ir&‘%%% N H267[ M+-H] +

7- 18NO2CH2OHR2HC1Pal e vel | owi sh s

H267[ MFH + N 5 APR

2005 - 132
No. pr opert

Table 5 (Continued) Ref erenc&l R2- X- R1Sal t Physi cal Exanple

es, etc. 5 H O
R2~—x~<:>’<N\)!—N: 7

NC

i

Exampl X i i
xng e R?- %~ ! Salt Physical properties,
. etc.
3-7 H 2HC1 |Resin state

H
N N MS -APCI (m/z): 384
| \w (M+H] +
=N 0

H HCl |Colorless powder

H
HyCu g N MS -APCI (m/z): 337
\W [M+H] +
0]
H,C H HC1l |Colorless powder
AV MS -APCI(m/z): 335
H,c— \([)r [M+H] +

H HCl | Pale yellowish powder

:@ [M+H] +

H 2HC]l |Colorless powder

H]C"N N \\\\"' MS -APCI (m/Z) : 362
N 701‘ [M+H] +
LCH; H HCl |Colorless powder
Om MS ‘APCI(m/z): 455
[M+H] +
N
o, T




7- 19NMe2HC1Col orl ess resin J r state /j ~ N M5-APCl(mz): 207 \\ _ N MtH +
7- 20MeFr eePowder Of ormVB-APCI (mz): 311 1 NW®ALH 7-21CNMe ay N H 7- 28aAPREIN0S
HNC N H7-23FM I ~ H H 8-1N HFreeColorless resin/ ~ formVvBSAPCI (nl z):
207 \)--NNE N (MH + H 3 8-2NHFreeCol orl ess crystal Br-("
\>---N'formvelting point: N CH3109-112C-813/N= HFree Pal e browni sh resin
OMN"formvS APClI (m z): 207 N I[MH + CH3 8-4HFreeCol orl ess crystal NC

N~formvel ting point: NI Table 4
R]
5 0
F H AN
NC
Exam-— . .
ple RZ_y— Rl Salt Physical properties,
No. etc.
4-1 O,N 74 \ N\“" H 2HC1 Pale yellowish powder
=N H MS -APCI{(m/z): 391
[M+H] +
4-2 - H 2HC1 Colorless powder
7 N MS -APCI (m/z) -
=N H 346 [M+H] +
4-3 7 N\ & H 2HCL Pale vyellowish powder
NC g MS -APCI (m/2z): 371
—N [M+H] +
4-4 F . H 2HC1 Ceclorless powder
F 7 N\ N\\“ MS ‘APCI({m/z):
F A=y H 414 [M+H] +
4-5 N - H HC1 Colorless powder
N Melting point: >300°C
<\ I\{>‘E MS ‘APCI (m/z): 347
IM+H] +
4-6 N . H 2HCL Colorless powder
Br{ N MS -APCI (m/z): 425 427
A =N H [M+H]+
4-7 H;C N ' H 2HCL Colorless powder
é 74 \>__N\\~‘ MS -APCI (m/z): 393
| =N H [M+H] +
4-8 N «| H 2HCL [Colorless powder
Cl{ \>_ﬁ\\\ MS 'APCI(m/z): 381
—N
4-9 S «| H 2HC1 |[Colorless powder
E —N" MS -APCI (m/z) : 352
N H [M+H] +
4-10 7 N\ 7 H 2HC1 Pale yellowish powder
O,N E MS -APCI (m/z}: 391
—N (M+H] +
4-11 / \ o H HC1 Colorless powder
O,N o MS "APCI (m/z) :
=N 392 [M+H]+




85-87C 3 5 APR 2005 - 133 Table 6 R2-X NH2 Reference R z-
X- R1Sal t Physi cal properties, Exanple No.etc. 9-1HHC1Col orl ess crystal 5APRN0S
/ Ovelting point: N271C 9- 2NCHHC1Col orl ess crystal NMwelting point: 289C

9- 3F HHC1Col orl ess crystal o~ FMelting point: F N253-254C 9- 4ANO2HHC1Pal e
yell owi sh crystal O Melting point: 230C-OhN39-5NHFreeCol orl ess crystal
formvelting point: \-, 70-72C CN 9-6NHFree Colorless crystal formvelting

poi nt: 58-59C 9- 7NHHC1Col orl ess crystal Br />-ow Melting point: 284C C

N( deconposed) 9- 8NHHC1Col or | essT&tdathl (@0 NE14gdlg point: 279-280 C N
(deconposed) 9-9H3C NHHCIColorless crystal g// O, Melting point: 275C
N(deconpdsed) 9- 10HHC1Col orl ess crystalgH3C N, Melting point:

S 0
R ~X4C>'-< \)LN/\S
NC)_/

Exam- ) .
;12 RZ-X-~ Rt Salt Physical properties,
No. etc.

HCl |[Colorless powder
MS -APCI (m/z): 372 [M+H]+

HCl |Colorless powder
MS -APCI{m/z): 426 [M+H]+

HCl {Colorless powder
MS -APCI(m/z): 382[M+H]+

HCl |Colorless powder
MS -APCI (m/z): 3%4 [M+H]+

HC1l |Colorless powder
Melting point: 80°C-
{Decomposed)

MS APCI (m/z): 348 [M+H]+
HCl |Colorless powder

MS -APCI (m/2): 414 [M+H]+

HCl | Pale yellowish powder
MS -APCI(m/z): 391 [M+H]+

2HCL |Colorless powder
MS ‘APCI{(m/z): 374 [{M+H]+

HCl |Colorless purified
powder

MS -APCI (m/z): 297 [M+H]+
HCl | Purified powder

MS "APCI(m/z): 325(M+H]+

HCl |Colorless purified
powder
MS -APCI (m/z): 397 (M+H]+




o0 \ N275-276 C (deconposed) 9-11p NHHC1Col orl ess crystal 1>-e Melting
point: 194 C CN 9-12HFreePal e yellowish C N forntrystal /O O NMelting APR 2009
poi nt: 222-223C 5 APR 2005 - 134 Table 6 (Continued) Reference R 2-

X- RSal t Physi cal properties, Exanple No.etc. 9-13HFreeCrystal .formwelting
point: 91-94C C N O M -APCl (mz) : 229227 9- 14Cl HFr eePowder f or mvB
-APCl (mz) : 229,227 N OM 9- 15CH3HFr eePowder O formVs-APCI (mz): 223 a N

O\\,. \ 9-16HFreePowder for ( 19 - 17CK i HFr eePowder | f or mv
APCl (nfz): 229,227 N O- 9- 18I H &5%9%61?’ %E?&?bgh}?%éNO\IHFr eeG | form 9-20NH

JC Cd N-0'7Y )
R
g O
2 s _H A\
R~ AC><N\)J-—N S
NC
Example '
ame R?-X- R' | salt Fhysical
. properties, etc.
4~23 ?}_¢r—\ﬁ H HC1 Colorless powder
0 N/ Fw MS "APCI(m/z) :
H,C O 438 [M+H] +
4-24 Q Y . H HCl {Colorless powder
Hed F‘ MS -APCI{(m/z) :
3 o 423 [M+H] +
4-25 e~ H HC1 Colorliess. purified
e MS -APCI(m/z) :
Y 471 [M+H] +
4-26 /N H HC1l |Colorless powder

O N
\ ; 7F MS 'APCI (m/z) :
0 367 (M+H] +
4-27 _ H HC1 Colorless powder
N F“ MS ‘APCI(m/z) :
o 351 [M+H]+
4-28 [::I:j H HC1 |Colorless powder
AN MS -APCI (m/z) :
J 399 [M+H] +
4-29 H 2HC1 [Colorless powder
N N ﬁ“ MS ‘APCI (m/z) :
2 o 414 [M+H] +

HC1 Colorless powder
MS -APCI (m/z) :
429 [M+H] +

HC1 Colorless powder
MS -APCI{m/z}:

i
1

[#%]
[}

fuy

(@]

rd
o=

jant

&
z
z
O:,.{
jan

444 [M+H] +
%}o H HC1 |[Colorless powder
mcﬂf MS -APCI {m/z) :
e N 486 [M+H] +

Q




9- 21/ NCNH \' N 9- 22H3C- SHFr eeCol or | ess powder | NfornVs-APCI (m z): 240 ( MtH+)
+ 9-23NH F F 9 29He NHFreePowder fornmVBAPCI (nfz): 222 N 9- 25N~ CNHFr &e@RI2005
~f KCormN O~ 9-26CI HFr eePowder formvs APClI (m z): 262,260 N . N 0O\

9- 27HFr eePowder Nf ormVB-APCI (nfz): 194 .. N O\ 5 APR 2005 - 135 Table 6
(Continued) Reference Rz - X-RSaltPhysicabsproperties, Exanple No.etc.

9-28- NHFreeG |l cH, o""formVs -APCI (mz) 320H C2NO, H C-CH3

9- 29HNHFr eePowder \ N formvs APCI (nizim§g§,§54 s 9- 30HFr eePowder (

[formvs -APCI (mlz) : 270 NN:N o .

L

&
Rz—x—{i:j>h-NH2

Reference Phvsical
Example R*-X- R Salt “hysica
NG . properties, etc.
3-1 /\ « | H Free |Yellowish crystal
oN—~ g* form |Melting point:
N 156-158°C
3-2 i H Free Pale brownish

form Crystal

Melting point:
110-122°C

Free Colorless crystal
form |[Melting point:
152-154°C

Free Pale brownish

form crystal

Melting point:
77-80°C

Free Pale yellowish

form |needle-like crystal
Melting poilnt:
107-108°C

Free Yellowish

form |needle-like crystal
Melting point: 84°C-

Free Colorless crystal
form Meltlng pOiﬂt:
128-129°C

Free Colorless crystal
form Melting point:
140-141°C

Free Pale yellowish
form crystal
Melting point:
116-118°C

Z2HC1 Colorless crystal
Melting point:
>300°C

Free |Pale yellowish

form |needle-like crystal
Melting point:
92-94°C

Free |Brownish crystal
form |Melting point:
120-123°C




9- 31HFr eePowder formVs-APClI (m z): 243  9-32HFreeG |l S formA N | oOP

9- 33NO2HFr eePowder formvs APCl (mf z): 237 O 9- 34CNHHC1Col orl ess cryst af APR 2005
Melting point: \ Qar215-218 C M5 APClI (m z): 217][ MtH] 9- 35HFreeYel | owi sh oi

v form " F o CN 9-36FHFreeYell owi sh oil formdo" CN 9-37HFreeYel | ow sh oi

F F eformF CN 9-38FHFreeCol orl ess oil NG ggm (YO 9- 39CNHFr eeCol or | ess oi |
formF 0" 9-40HNC cNHHC1Col orl ess crystal N@Iting poi nt: 253-254C
MBAPCI (m z): 231[M+H 5 APR 20 1%2 COntinued) Ref erence R z-
X- RSal t Physi cal properti es, %]e (9 CNHHC1Pal e green nelting

poi nt: 270t 285&xWeMS - APC 235 N%Fﬂ al
crystal me| t FYgldi nt: ZSBLQ CI\/B APC (rﬁq;t; Zﬁ{%%},%bg rt9Ry,

atc.
3-13 = H Free Powder
form MS -APCI (m/z) :
228,226

Free 0il
form MS ‘APCI (m/z) :

228,226

Free il

form MS -APCI (m/z} :
228,226

Free 0il

form

Free Powder
form MS APCI (m/z): 261

Free 0il
form MS -APCI{m/z): 221

Free Powder
form MS ‘APCI (m/z): 218

Free Powder
form MS -APCI (m/z): 218

Free Yellowish oil
form MS -APCI(m/z):

239 [M+H] +
Free Yellowish foam
form MS ‘APCI{m/z) :
311 [M+H] +

Free Yellowish oil
form MS -APCI (m/z) :
312 [M+H] +

Free Colorless oil
form

Free Colorless oil
form




295[ MtH] 9- 43HHC1Col orl ess crystal H, COrelting point: 246-247C

CNVBAPCI (m z): 247[ MFH] 9- 44HHC1Col orl ess crystal oK. nelting point: 5 APR 2008
285-294C M5-APCl (m z): 251 M+H] CN 9-45B, HHC1Col orl ess crystal 4nelting

poi nt: >300C dI M5 -APClI (mz) : 297, CN295[ MtH] 9- 46NHFr eePal e br owni sh

sem -solid \>formVs -APCl (mz) : 194 [Mtb NI R(cm1): 3351 9-47HHClYel | ow
browni sh crystal 02N\ / dnelting point: 238-240C 9- 48NH2HHC1Pal e br owni sh
crystal nelting point: 180C N(deconposed) 9-49H 'HFree ' N formi Hc~o
9-50"'C N "' HFree Nform 0 9-51'FablgrrpelComtigggdd * xcvo 0 9-52C) HFree "

form NJI Nra@FerEREa]9-53nHFTee N formm f=N"0 5‘1¢f§3§?§a1 S?%peéggkg,s

(Conti nued) ERefipten¢ce  R*-X- R Salt
No. etc.
3-26 H Free | Powder
Ne W
N N
H
3-27 <:> H Free |Yellowish oil
N—.N .
e
™
3-28 H;, & H Free }0il
\Q\ o form MS -APCIT (m/z) : 250
N
No, M
3-29 NO, H Free | Powder
@( form | MS -APCI (m/z): 236
N
H
3-30 EH Free | Powder
- form |MS-APCI(m/z): 234
F Ny
CN H
3-31 ¥ H Free |0il

form |MS:APCI(m/z): 234

form [MS-APCI(m/z): 284

CN
3-32 B<£;:L H Free | Powder
F

F N
3-33 H Free | Powder
HIN/@\N\\W form MS -APCIT (m/Z} 231
ey
3-34 NC H Free | Powder
:[::L ) form |MS-APCI (m/z): 234
F N
H
3-35 H Free |Paie brownish crystal
‘ form [Melting point: 99-102°C
@N\“ MS ‘APCI (m/z): 216 [M+H]
CN H .
3-35% F CN B Free |Yellowish resin
N
H
3-37 ar CN H Free | Pale reddish brownish
\I::[ form |powder
N MS -APCI{(m/z): 296,
H 294 [M+H]
3-38 H Free |Pale reddish brownish
H}C‘OIQ\N\\‘" form pOWder
H MS -APCI{m/z): 246[M+H]




R 2 X- RlSal t Physical properties, Exanple- No.etc. 9-54NH HFree N H orm H~
O 9-55H CNCH HFree N ,Nform H 'H O 9-56H C. N. CH HFree NON form O N 03 APR 2005
9-57H CI NCH3HFree NON C dam form N 9-58HHCLPal e browni sh powder OzNOVS
-APCl (m(z) : 238 N MtH) + 9-59* HHC1Col or|l ess powder NC OMS APCI (m z): 218

N[ MtH] + 9- 60FHHC1Col orl ess crystal Ol enel{p@mg-point: 239- p N235C
(deconposed) 9-61CNHHC1Col orl ess crystal 04, nelting point: 126 ONC

9- 62HHCLPal e yel | owi sh Br~ > 01c¢ryst |.tin oi nt: 206- 207C
(deconposed) 9-63HHCLPal e yel | (J)lﬁﬁ% Y ﬁ (QETOE t-lom%r@st al ~/ ~Nnelting point:

198- 150CHHeeonposeth—964—6—HHCIGot-ertgss—erystal—NreH-Rg—poi-rt+—1389
NL91C (d¢cariphgery p APRR2005/ - R? | saly | Frysical properties,
No. etc.
3-39 H Free |0il
3 form
N/ N\\‘-
H
3-40 H Free |[0Oil
j\ form
N/ N\\‘-
H
3-41 o H Free {Yellowish crystal
(hN"4<:j>-N\ form |Melting point:
H 135-136.5°C
3-42 sz H Free |Yellowish powder
N N form |MS APCI(m/z):
G/&vpkNw 242 {M+H] +
H
3-43 EF & H Free }Yelliowish crystal
¢ i form (Malting point:

NO, 81.5-83.5°C
: Free |Reddish liquid
form |MS -APCI{(m/z): 266 [M+H]

L)
!
fia
iy
&5
o-0
Ltz
A
ey

NO,
3-45 NO, H Free |Dark reddish powder
Z | form |MS-APCI(m/z): 253 (M+H)
SN
I H

Free Powder
form |[MS -APCI(m/z): 229,227

(O8]

|

1Y

h

e
z
"‘Q )

o

N
H
3-47 ji H Free |01l
ﬁ =N form
o N\\‘
\ J H
3-48 o H Free | Powder
Nas | . form |MS-APCI(m/z): 193
NN
H
3-49 NN H Free |[0il
! s N\\\" f Qrm
\ 4 H
3-50 E&j H Free |[Colorless oil
j‘ form

r
r4

o

F
[g]
c
[+}




- 138 Table 6 (Continued) Reference 2 1 SaltPhysical properties, ExanpleR
-X-R . etc. No. 10-2NVeFreeCol orless |iquid Of or mvs- APCl (i z): 252[ M+B{APR 2005
NCO2 10- 3MeFreeCol orl ess crystal NCformMvelting point: N73-76C

10- ANMeFreeCol orless liquid C formvs-APCl (m z) O 252[ MtH] + NO2

10- 5MeFreeCol orl ess crystal NC O ormvel ti nggpoei nt: N38-89C 10- 6,

MeFreeCol orl ess crystal 4 2N Of ormvel ti ng point: N90-94C N Free Col orl ess

crystal 10-7\-O Meformvelting It := B - - 100C 10- 8MeFreeCol orl ess
crystal Oformvelting point: H2Nf%1j{5g0-515gj(§9\\5t§%gze%)805 - 139 Table 7 R ~\

R2- X- - ~NHe ferRefel ence R2- X- R $al t.Physi cal propertj ' e’
No etc( } Example Rﬁgx— R* 1 salt prop Pﬁ§§153§np
. . No . properties, etc.
3-51 FhC. g -CHh 31 Free [Colorless oil
e form
Y a\\'
e e 0
3-52 H Free Colorless oil
ﬁ. form
i
e o o
3-53 on H Free |[Yellowish oil
N form
. g
2 "
H,C o
3-54 H Free Colorless il
N form
Né\lN
T w
AL
s O
3-55 ”ﬁjimh H Free |[Colorless oil
N/P form
SN H
A
3-56 “ﬁ“j\ H Free |Yellowish oil
N [N form
R w
— N
QLJ;I;?H
3-57 “ﬁti H Free |[Coleorless foam
N I\l form
N
(8]
3-58 Hﬁj\ H Free |Colorless oil
i\? . form
N\\
HyC” 0
3-59 H Free Colorless oil
form
N/IN
B N\\'-“
M
N/ o




11- 1CH3HHC1Col orl ess solid I Melting point: N150-1530C 11Ms-APCl (i z): 247

g MkH + 11-2HH2HC1Col orless crystal _ N~I"", Melting point: 294- N 029FRC005
11-3/-\ HHFreeCol orl ess crystal (~/~ ~formvelting point: ~r185.5-186C 0

11- 4\ HHC1Col orl ess solid NHwelting point: >300C - M5 APCI (mz) : 219 )~
",-- O MH + 11-5HHFr eeCol orl ess solid CNqhNpormVel ting point: 163-166C O

11- 6CH3HFr eeCol orless liquid C Y-Nf or MV6+APClI (m z): 239 ~I[MtH O

11- 7CH3HFr eeCol orless liquid NJfar P z). 262 NT[MH O
11- 8CH3HFr eeCol orl ess | i quid v.fa(‘)‘?g%%N%né%a%e%’l- 90 CH HFr eeCol or | ess

liquid Rébere®cd] N T\\7™ 0 11I-10H C~lHFr eeLiquid Pwsjgéf“@éﬁg&iégl z

2
Example R*-X- R Salt
171 V No? a etc.
4 7\ 7 H Free Pale yellowish so0lid
OzNON form Melting point:
=y M 153-155°C
5-1 NO, H ZHCL Yellowish crystal
- Melting point:
@g 219-222°C
=N
5-2 7 H 2HCL Colorless powder
ne— Ny MS APCI(m/z): 217
=y H [M+H] +
5-3 CN H 2HC1 Colorless crystal
Malting point:
7N 7 215-218°C
5-4 =N - H 2HCL Colorless crystal
N Melting polint:
<\ I\/;)_H 245-250°C
5-5 B =N H 2HC1 Colorless crystal
N\ />—1;41 Melting peoint: 303°C
N
5-6 H;C —N H 2HCL Yellowish crystal
\ 7 .
S{;}—ﬁ Melting polint:
N 234-237°C
7-1 N - Me Free Colorless crystal
</:\>—H\\ form |Melting point:
=N 121-123°C
7-2 /7 .| Me Free Yellowish crystal
O,N g‘“ form |Melting point:
—N 164-166°C
7-3 NO, | Me Free Yellowish crystal
@N\“" form | Melting point:
=N H 40-43°C
7-4 N\ - Me Free Pale yellowish crystal
NC E\ form Melting point:
: —N 147~-148°C
7-5 CN Me Free Coleorless crystal
@N“-' form Melting point:
=y H 111-112°C
7-86 FN\ Me Free Pale brownish crystal
OZNOE form Melting point:
—N i21-124°C
7-7 NG, Me Free Yellowish crystal
7\ N form Melting point:
= H 58-59°C




~ [MtH H3C O 5 APR 2005 -
211 Physi cal |
yel | owi sh oi l
H3C, ~~i N~~"f or MV APC
C1l formvs APCI (m z):

APCI (m z)
3f or mvs- APCl (m z) :

H3C,

xanp R RSa
~~Nf or MV - APCl

(nfz)

213 H3 H3C > )r_0

1ok

etc.

140 Table 7 (Continued) Reference E
e-X-t No. properties,

-227[MH+ i H C3 O 11- CHFr eePal e yel |l owi sh oil
229 H3C-, /~ 00 )
Table 5 (Continued)
Reference : :
Example R3—x- Rl Salt Physical properties,
No. etc.
7-8 Me Free Colorless crystal
T form | Melting point:
=N M 182-184°C
7-9 CN Me Free Pale brownish crystal
7 N\ N/ form |[Melting point:
-,/ H 76-79°C
7-10 NO, CH,0H 2HC1 |Pale yellowish solid
5 MS ‘APCI (m/z) :
N
7 N 267 [M+H] +
—N
7-11 CN CH,CH 2HC1 |Colorless solid
- MS ‘APCI (m/z) :
7N N 247 [M+H] +
—N
7-12 | CHCH 2BC1l Yellowish powder
OzN_@N\\“‘ MS ‘APCI (m/z) :
=y H 267 [M+H] +
7-13 CH,0H Free Colorless oil
Ne—C N W form |[MS APCI(m/z):
=N H 247 [M+H] +
7-14 H,C N CH,;CH 2HC1 |Pale yellowish solid
S_{ N MS -APCI (m/z) :
=N H 269 [M+H] +
7-15 / \ ¢ CH,0H 2HC1 Colorless powder
NC g MS ‘APCI (m/z):
=N 247 [M+H] +
7-16 CN CH.CH 2HCL Colorless solid
7\ 4 MS ‘APCI (m/z) :
=N ﬁ 247 [M+H] +
7-17 CH,0OH 2HC1 |Yellowish powder
MS -APCI (m/z} :
on— 7 /
—N H 267 [M+H]+
7-18 NO, CHLCH 2HC1 | Pale yelilowish solid
72\ N/ MS -APCI (m/z) :

267 [M+H]+

11- 11CH3HFr eePal €5 APR 200
(mz) 213 0 11- 12CH3HFreeCol orl ess oi |
241 [ MrH + O 11- 13H3CHFr eePal e yel | owi sh oi |
14H3CHHC1Col orl ess liquid M




Nf or mivS APCI
M5- APCI (m z) :

11- 16H3C-\ HFr eeCol or | ess oi l
11- 17H2N HHI Col or| ess powder
crystal H3C IfornVs - APCl
10, ~f formvs APCI (nlz)
H3C~~Nt 3, . -f or miv5 APCI
formvs APCI (mz) : 185 " '

(n'z)

formvel ting point:142C C N 3 yTgB?cogpo%ontll;lmlefd

0 199[ MkH + 5 APR 2005

: 253 [MtY]+ O
O143[ MtH] + 11- 18HHFr eeCol ofy | 8005
(mz) 157 0 H 11- 19N HFreeCol orl ess crystal
: 171 I~ 0 11- 20HHFr eeCol orl ess cryst al

(mz) 199 0 H 11-2ZH HFreeCol orl ess crystal
CH3 0 11-22HFreeCol orl ess crystal

H H
Cl 3 Ms-APCl (M z):

Reference

Example RZ-X~- R? Salt Physical
No. preperties, etc.
7-19 N Me ZHC1 Colorless resin
¢ \ NJJ state
N= MS -APCI(m/z): 207
[M+H]+
7-20 Me Free Powder
[::]\ i form MS -APCI(m/z): 311
N
H
7-21 CN Me
L,
H
71-22 0 Me
c
Q-
N
H
7=-23 E Me
::'NIF
8-1 X H Free Colorless resin
4 %F—N\ form |MS-APCI(m/z}: 207
[M+H]+
CH3
8-2 N . H Free Colorless crystal
Br{ \>—N\\ form Melting peoint:
I a0
— 108-~-1
N CH3 1Z2°C
8-3 N . H Free Pale brownish resin
</ \ SN form |MS-APCI(m/z): 207
—N \ [M+H]+
CH;
8-4 7 N o H Free Colorless crystal
NC T\ form Melting point:
=N 85-87°C
CH,4




- 141 Table 7 (Continued) Reference Exanpl eR2- X- R1Sal t Physi cal properties,
etc. No. 11-23H3CQ\HFreeColorless oil H3Q\,~ N formVs -APCI (mz) 185 f quzmﬁ
11- 24H,; HFreeColorless oil ' Hc- formvs APCl (nfz) : 199 \,NIr 11-250
H3C HFreeCol orless resin ' x,c formvs -APCI (mlz) 229 [MrH + N r,

11- 26HC~\ H3CHFreeCol orl ess resin NiformMs-APCl (nz): 229[NMFD+ 0
11-27H3\-O H, ; HFreeCol orl ess resin - formV&-APCl (m z): 243[MtH + \--~ N Y
11- 28CH, HFr eeCol orl ess oi l H c, Ch N | a%gr -APCl (mz) : 215 0

11- 29CH3HFr eeCol orl ess oil HO, _, -APCI (mz) : 215

11- 30H3CHHreeColrorress resin O X,C\ Tornvs APCI (' z)” ~ 229 [WH+ ), 1Y o

11 31"'\HRreeCol orl ess resin H=" NYfor AECI (mz) : 271 [MH + H C [H C
11-32H,C R*—X = NH,

Reference : -
Example R2-¥%— R} Salt Physical properties,
No. etc.
9-1 == ~ 1 H HC1 Colorless crystal
Melting point:
271°C

HC1 Coleorless crystal
Melting point: 289°C

HC1 Colorless crystal
Melting point:
253-254°C

HC1 Pale yellowish
crystal

Melting point: 230°C

Free Colorless crystal
form Melting point:
70-72°C

Free Colorless crystal
form Melting point:
58-59°C

HC1 Ceclorless crystal
Melting point: 284°C
{decomposed)

HC1 Colorless crystal
Melting point:
279-280°C
(decomposed)

HC1 Coleorless crystal
Melting point: 275°C
(decomposed)

HC1 Colorless crystal
Melting point:
275-276°C
(decomposed)

HC1 Colorless crystal
Melting point: 194°C

Free Pale yellowish
form crystal
Melting point:
222-223°C




HFreeCol orless resin 1 H cQ fornVs -APCl (mz) 243[M+tH + -11 Nir™ O

11- 33H3CHFreeCol orl ess resin 1 formVs APCl (m z): 197[MtH)+ >- | N 5 APR 2005
11- 34H3C HFreePal e brownish resin\ / \ formNN-N Il 0 11-35H C

HFreePal e brownish resin \ N),. formQ 0 11-36H3C HFree Pal e browni sh

resin Nform 0 5 APR 2005 - 142 Table 7 QggﬂBlnued) Reference 2 1 Physi cal
properties, Exanple R -X-RSaltetc. No. 11 CHFr eePal e browni sh resin

Nform O 11-38i HFr eePal e brOMMISh re5|n NYf or m
Table & (Continued)

Reference : :
Example RZ_x%_ g1 Salt Physical prcperties,
No_ etC.
5-13 = H Free Crystal
- | . form (Melting point: 91-34°C
c1” NT O MS -APCI(m/z): 229,227
9-14 A H Free |Powder
o Lo form |MS-APCI(m/z): 229,227
N ov
9-15 CH, | B Free |Powder
Z | 0 form |MS-APCI(m/z): 223
SN
9-16 = H Free Powder
| form |MS-APCI(m/z): 193
e
N o
9-17 (NP~ H Free Powder
« I form |MS-APCI(m/z}: 229,227
NT oY
9-18 = H
HiCsq NI o™
| form
o 0\\\"
9-20 N H
LA,
c” "N Tof
9-21 N CN + H
E“' IO\\\"
9-22 ”ﬁti‘ H Free |[Colorless powder
ﬁ n form MS -APCI (m/z): 240
ku?kdw {(M+H+) +
5-23 . /i\l H
\N’ko“"'
F F
9-24 ]hc/\rf\N H Free Powder
\NJ\ o form |MS-APCI(m/z): 222
9-25 /N CN H Free il
[\ I form
N oW
9-26 Ch 7 H Free |Powder
m . form |MS -APCI(m/z): 262,260
.‘N O\\‘
8-27 v H Free Powder
ne M form |MS-APCI(m/z): 194
\N O\\\‘




O Table 8 R2-X-~~JJ ( y. NH2 Reference R 2- X-RlSal t Physi cal properties,
Exanpl e No.etc. 12-1HFreeColorless oil N formMS APCI(mz): 197 -it CI?\/I“IPI]WU%
12- 2HFreeCol orl ess liquid N 1form HO O 12- 3HFreePal e yel | owi sh oi |

APCl (nmz) 241 H3C- O O 12-4HFreeColorless oil $ formVBAPCI (nfz): 225 CN -1 T
A MH + 12-5 " ~, . HFreeCol orl ess oi |l ~N~~f APCL (ml z) 0 211  MeH] +

12- 6HFreeCol orless oil HGCG-( 1.7~A for A CI (mz) . 225 ~ /|  MH +

12- 7CH3HFr eeCol orl ess oi |l H3C or| %P : 239 Nq MH] + 0 12-8H C
CH3HFr eeCol orl ess |iquid formveTABCE( f Zf MH + 5 APR 2005 - 143

Tabl e 8 ((R&EF@EEAfe RETErence RZ- - R SgrtPhysic EXa OpeET tTEs,
etc. 12-9Q /EHEnek€o| or | e&%sH-i qui d HEC |06alt( %TY“ /P'fr"’rp el [ m z)
© 1 OR69[ MeklLNO.
9~-28 /‘P H Free {0il
o, N o form |MS-APCI(m/z): 320
Hﬁ’kN 0
Hm)\ah
9-29 BN H Free |Powder
g form |MS -APCI(m/z): 356,354
\_s
9-30 H Free | Powder
= ] form [MS-APCI{(m/z): 270
N: \\\"
NT O
5-31 = B Free | Powder
[::1:#]\ . form |MS-APCI(m/z): 243
N7 oW
9-32 H Free |01l
S
form
N)\&“
9-33 NG, H Free | Powder
form |MS-APCI(m/z): 237
e
9-34 CN H HCl |Colorless crystal

[::Ii Melting point:
o 215-218°C

MS -APCI(m/z): 217 [M+H]

9-35 J:;j; H Free |Yellowish oil
o form
F o

G-36 F H Free |Yellowish oil
) form
o™
8-37% . H Free | Yellowish oil
F — form

CN
9-38 F H Free |[Colorless oil
NCW[ij\ form
o™
9-39 CN H Free |Colorless oil
J[::]; form
F oW

9-40 HyC H HC1 Colorless crystal
\E::t . Melting peint:
o~ 253-254°C
MS -APCI (m/z): 231 {M+H]




12- 10HFr eeCol orl ess oil H2N Nit'1-formVvs APCI (mz) : 254 OO

12- 110HHC1Col orl ess oil H N N7r\"Ms APCl (mz) : 254 z  M+H] + 5 APR 2005
12- 12H3CH2HC1Col or | ess powder N- N """' MS APCl (mfz) O 113C254[ M+H| +
12-13H3C 0 /~ HHC1Col orless resin ~ N--~{ N1L M5 APCI (mz) : 310 ~ H3CJ |
MtH] + / O 12-14H,C ~-~HFreeCol orl ess sol g "--N formvs APCI (m z): 240

~if' \-9% 0 12-15H3C | ~ H2HC1Col or | ess powder  >--N NVB APCl (m z): H3C ' |
71254 M+H + 0 12- 16H2HCLCol or | ess_ powder H N 11 MS APCl (miz) : CI\/ N 3
\--/ 268[ MrH] + O 12- 17H2HC1Col ofFE48 Bowfertziived) N MB APCI (nfz) : HO oml

B 256] MtHiREference - .
Example RZ=X— R Salt Physical properties,

No. etc.
9-41 F CN H

HC1 Pale green

melting point: 270-285°C
MS -APCI (m/z): 235[M+H)
Colorless crystal
melting point: 283-284°C
MS -APCI {m/z): 297,

295 [M+H]

Coiorless crystal
melting point: 246-247°C
MS ‘APCI (m/z): 247 [M+H]
Colorless crystal
melting point: 285-294°C
MS -APCI(m/z): 251 [M+H]

Colorless crystal
melting point: >300°C
MS -APCI(m/z): 297,

295 [M+H]

BPale brownish semi-solid
MS -APCI (m/z): 194 [M+H]
IR(cm-1): 3351

Yellow brownish crystal
melting point:
238-240°C

Pale brownish crystal
melting point: 180°C
{decomposed)




OO0 Free 12-18N-- H Col orl ess powder ~ ~ ornMS APCI (mz) : 254 [I ~ [ MtH]|
H3C 0 12-190HFreeCol orl ess solid H3C. NN-ftformMelting point: 93-96 CABR 7005
/--\ . 12-20H 3C O HFreeColorless solid 3 IL N N-T formwelting point:

~\r | H3C 242-245C 5 APR 7005 - 144 Table 8 (Continued) Reference R z -
X- R3Sal t Physi cal properties, Exanple No. _etlc37 12- 21H3HFreeCol orless liquid C

formvs APCI(mz): 282 0 H C [ MEH ] N-ft /
Table 6 (Continued)
Reference Physical properties
Example RZ-X- R? Salt prop !
No. etc.
9-54 Niﬁ H Free
- form
i)\o\\"
e, P X
$-55 miimﬁ H Free
gﬁiw“ form
H,C, ¥
H,C’N 8]
9-5¢ H’c‘}l\'c”’ H Free
NN form
/—\%D““‘
N
9-57 ”ﬁﬁfm H Free
N form
Cx
9]
9-58 7 N\ y, H HC1 Pale brownish powder
OzN‘O\O MS -APCI (m/z) : 238
=N [M+H]+
9-59 NP4 H HC1 Colorless powder
NC 0 MS -APCI{m/z): 218
—N [M+H] +
9-60 F H HC1 Colorless crystal
F~}_<ij§%‘d( melting peint: 234-
F =N 235°C (deccmposed)
9-61 CN H BC1 Coleorless crystal
@0( melting point: 126°C
=N
S-62 H HC1 Pale yellowish
N
Br~</i \>—O( crystal
=N melting point: 206-
207°C (decomposed)
9-63 H HC1 Pale yellowish
H:,C N
N/ »_h/ crystal
S =N 0 melting point: 148-
150°C {(decomposed)
9-64 N A y, H HC1 Colorless crystal
«-_BF‘O melting point: 189-
=N 191°C (decomposed)




I - O H3C 12-22H3C OHFreeCol orl ess solid H3CN,2 -1formvel ting point:
0173-176C 12-23H3C 0 ~-~ HFreeColorless solid 3\" N N p formvel ting pgigPR:2085
H3C ° of 135-137 C Col orl ess crystal
xc 90-92C 3 0 12- 250 HFreeCol orl ess crystal n ~\
0 ~152-153G
» 241 ',

5ab.le % 8%ont

e aorm ,ng po nt:

H3C-S-N N "fornwblting poi nt :
liquid O- NN-~""fornmVs APClI (il z)
crystal ON ~ formvelting point

0/---

\ Free M 12-24N- Hfl ~ Ni

12- 26H3C , , HFr eeCol or | ess

0] M+H]

H3C 12- 27HFr eeCol orl ess

12- 28 HFreerIorIess crystal
inue

formvel ting point: | 170-173C
Rgigggi‘ge RZ_x- Rl ca1t |FPhysicalproperties,
No. ' etc.
10-2 N g Me Free Colorless liquid
7 N3 form |MS-APCI(m/z):
— 252 [M+H] +
NO,
10-3 & Me Free Colorless crystal
NC 7 N\ o form [Melting point:
—N 73-76°C
10-4 / N 4 Me Free Colorless liguid
Vy—0 form |MS-APCI(m/z):
NO, 252 [M+H] +
10-5 y, Me Free Colorless crystal
NC—@O form Melting point:
= 88~-89°C
10-6 y, Me Free Colorless crystal
O,N /N e) form |Melting point:
=N 90-94°C
10-7 N Me Free Colorless crystal
Br{ \>_Ol form |Melting point:
=N ¢7-100°C
10-8 o Me Free Colorless crystal
}_@701 form |[Melting point:
H,N =N 150-184°C

H3C




12-29/ HFreeColorless oil Il N1 \"formVs -APCI (nmlz) : 290 02N - O[ MtH] +

12- 30HHC1Pal e browni sh solid NMelting point: 230-233 C 0 12-31H2HC1PRlseRr 2005
yell owi sh solid N~ M5 -APCI (mz) X 0246[ MtH] + 12- 32HFreeCol orl ess solid
formvelting point: 150-155 C O5 APR 2005 - 145 Table 8 (Continued)
Ref erence R2-X-Rl Salt Physical properties, ;B@anple No.etc.

12- 33SHFreeCol orl ess solid NT\,formelting point: 65-69C 0

12- 34HFr eeCol orl ess solid O- Nfornmelti poi nt: O166-170C

12- 35HFr eeCol orl ess oil C O for rHVSAPCIT(EPP&?)' 293 S N [ MeH] +

12- 36HFr egCol or T €ss powder CH3ON-V formvis APCr (I Z) 315 O WH

12- 37NHFr eeCol orl ess solid N formvel ting pqﬁht: -: LJ O185-189C 12- 38
\ HFr eeCol prl ess |iquid NNf ormVB-}Q;P_g(ﬁ [ MtH] CH3

12- 39HFr eeCol orl ess crystal ClI /"N*-", It ?ng poi nt:

Reference : ;
Example RZ-X— R? Salt Physical properties,
NO. etC.
11-2 CH, H HC1 Colorless solid

| Melting point:
N\”\\\-- 150-153°C

MS-APCI(m/z): 247

o [M+H] +
11-2 / N\ _H H 2HC1 (Cclecrless crysteal
— N\n“"' : Melting point: 294—
N 3 295°C

11-3 u H Free |Colorless crystal
N\WF' form |Melting point:

185.5-186°C

O
11-4 H HC1 Colorless solid
QNH Melting point: >300°C
m\\““ MS ‘APCI (m/z): 219
0 [M+H] +
i1-5 H H Free {[Colorless solid
N’N\WV form |Melting point:
ol 163-166°C
11-6 CHy H Free |Colorless liguid
<::>%*N = form |[MS-APCI{m/z): 239
\” [M+R]
8]
11-7 CH, H Free |Colorless ligquid
N N form |MS-APCI(m/z): 262
O™ e
— O
11-8 CH, B Free |Colorless liqguid

[
: : N form
N’ﬂ\uf ‘7r
0
11-9 0 CH H Free |Colorless liguid
< :E:::L\/' ? form
0 N\l

11-10 H;C B Free |Liquid
NG form |MS-APCI(m/z): 171
H,C \(Ijr

[M+H]




pl131-132C 12- 40HFreeCol orl ess solid CH ON N Melting point: 3\ // form-~0
\-/81-83 C 12-41N | ~HFreeCol orl ess solid N N formvelting point: C\- § APR 7005
~0185-189C 12- 42N ~-- H2HC1Col orl ess powder \ N N M5 APCI (mz) C O N290

[ z) @ ( ~3356[ MrtHM+H + O O
- X- Rl Sal t Physi cal Exanpl e
T formvelting point: N
(mz) : 302 0
3

[ MPH] + 12- 430HHC1Col orless solid N~\N\ i | 5

5 APR 2005 - 146 Table 8 (Continued) Refergnce R2

No. properties, etc. 12-44HFreeCol orless crystal NI
PCl
)

~/ 59-60C 0O 12-45HFreerIorIessTIb&%k% EEEOEHNB
12- 46H3Ci , HFr eeCol orl ess | i quid'f erte : 330 [M\HH H C~~~, 0 3
12-47HFraa%§§§éT§§s pomUe%?_X_ i ot Physical
No? properties, etc.
11-11 CH; H Free |Pale yellowish oil
}ﬁC\//\\,N\ww' form MS-APCI{m/z): 213
0
1i-12 §H3 H Free Colorless oil
HiC o~ N form |[MS-APCI{(m/z): 241
T [M+H]+
0O
11-13 H;C H Free Pale yellowish oil
H,C 1 . form |MS-APCI(m/z): 213
aw
re” )
O
11-14 H,C H HC1 Colorless liqguid
N MS ‘APCI (m/z} :
N 227 [M+H]+
v j)r
11-15 H,C H Free Pzle yellowish oil
_\N - form |MS-APCI(m/z): 229
0 0
3 Free Colorless oil
form MS -APCI{(m/z): 253
[M+H]+
H HI Colorless powder
MS -APCI(m/z):
143 [M+H] +
H Free Colorless crystal
form MS -APCI(m/z): 157
H Free Colorless crystal
form MS -APCI(m/z): 171
H Free Colorless crystal
form |MS-APCI(m/z): 1898
H Free Colorless crystal
form MS -APCI (m/z): 185
H Free Colorless crystal
form [Meltingpoint: 142°C
(Decomposed)
MS -APCI (m/z) :
189 [M+H] +




N-~~formVs APCI (mz) : 301 O 12-48H3c CH, HFreeCol orless liquid

formvBAPCI (m z): 358 12-49N 0- HFree Colorless crystal (~1/y 5 APR 700%
"Nf ormvel ting point: N pl20-121C 12-50HFreePal e yell owi sh N forncrystal NC
ONp O Melting point: O 119-120C 12 51N O HFree Col orless crystal Br (

~Nf ormMel ting point: N 0144-145C 12-520 Hy Yell ow sh crystal

O2Nf ormvel ting point: 0140-141C 12-530HFreeCol orl ess crystal N pformvelting
point: 110-111 C 0 12-540HHCLCql orl ess crystal ""Melting point: 97-C\ M
APCl (mz) : 324 ~ C/N N O] M+H] a%é?5§cﬂﬁP§éGSN&H’ess solid

>- - NNf or EREE@@epekeft . 245- Z48TC U5 ARR 7005 -| 147 Tabte 8 (ComtTnued)]
Ref er ence |R2EXaRpSel t|PhysiFéak-Exanpl® No. pabdper | blegsiesT properties, ete.
12- 560HF 4 i § .
- r leCol Bl oss lsal
11-23 HC H Free Colorless oil
Hﬁ\/erw form |[MS-APCI(m/z): 185
0
11-24 W% H Free Colorless oil
mc’\,ij« form |MS APCI(m/2): 199
o}
11-25 e O g H Free [Colorless resin
’ V\,er\..-- form |MS-APCI (m/z): 229(M+H]+
11-26 me\ M B Free |[Colorless resin
© wa form MS -APCTI (m/z): 229[M+H}+
o]
11-27 Me o G H Free |Colorless resin
\/\,er\\..' form |[MS-APCI(m/z): 243[M+H]+
O
11-28 ¢Hs H Free Colorless oil
o N form |MS-APCI(m/z): 215
0
11-29 CH, H Free Colorless oil
HO\/\/”\W\“" form |MS-APCI(m/z}: 215
0
11-30 O”ﬁ H Free Colorless resin
B AN form |MS-APCI (m/z): 229[M+H]+
0
11-31 :R H Free |Colorless resin
G g form [MS-APCI(m/z): 271[M+H]+
H3C+0)U\Q (m/z) [M+E]
HyC
11-32 o”ﬁ H Free Colorless resin
H,C/\O)‘\,erw‘ form |[MS-APCI(m/z): 243 ([M+H]+
0
11-33 H,C H Free Colorless resin
\N form MS -ABPCI (m/z): 197 [M+H]+
S
0]
11-34 'ﬁa H Free Pale brownish resin
{:%_N - form
-
11-35 1,Q H Free Pazle brownish resin
= . form
e b
11-36 B¢ H Free Pale brownish resin




OL NN

N- formMvel ting point:

formvel ting point:

~/ 202-205 C 0 12-570HFreeCol orl ess crystal
1" ~y 150-153Ct 0 12-580 HFreeCol orl ess |i qui d5-APR K065

\' N "' formvs APCI (mlz) : 317 N'/ [ MH] 0 12-590HFr eeCol orl ess
crystal NN formvelting point: t S\-/ ~158-162C 12-600 r--\HFreeCol orl ess
liquid °~ \ NUformVvs -APCI (niz) : 319 Cl[#@%ﬂ__N, CH3 12- 610HHCL1Col orl ess
powder O -JLN M5 APCI (m z) 325 N-11 \-- M-H + 0J O
12- 62pHFr eeCol orl ess crystal @6S-N N ' fornwbltlcg point: ~O O ~~148-150 C
ie 7 {(Continue
Rgﬁggg?ge 2?ox_ 2l Salt Physical properties,
NO . etc.
11-37 WC“\ H Free |Pale brownish resin
!
!
11-38 H H Free Pale brownish resin
N ﬁ' form
0
Table 8
éRl
RZ—X—O;NHZ
Rgigégﬁge R7-x— Rl Salt Physical properties,
NO . etc.
12-1 H Free Colorless oil

MS ‘APCI(m/z}:
[M+H]+

187

Colorless liquid

Pale yellowish oil
MS -APCI (m/z): 241

Colorless o0il
MS -APCI(m/z):
[M+H] +

225

Colorless oil
MS APCI{m/z) :
[M+H] +

211

Colerless o©il
MS -APCI (m/z) :
[M+H] +

225

Colorless oil
MS -APCI{m/z):
[M+H]+

239

Colorless liguid
MS -APCI(m/z):
267 [M+H]+




12- 630HFr eeCol orl ess powder f~ N formvs -APCI (mz) : 331 NNH

12- 640HFreeCol orl ess resin -1i~ formvs APCI (nfz) : 364 ci N N [ MH] +5HPQ 005
O 12-650N HFreeColorless oil - N ~ formvs APCI(nfz) 3451 \ - H3 O

[ MtY, ]+ C 12-660HFreeCol orless oil N p formvs APCI (mz) : 358 C/)--\N ~f

[ MiH] + CH3 12- 670HFr eeCol orl ess crystal \ N3N p formvelting point: 70C ~
~0O \--/ | 05 APR 2005

Table 8 (Continued)

Reference] ] ;
Example R2-X— R: Salt Phyglcal
NO. properties, etc.
12-9 0 _ H Free Colecrless liquid
rhc\,ﬂ~<<:j&—ﬂN“ form |MS-APCI (m/z) :
© 5 269 [M+H] +

12-10 H Free Colorless oil
H,N | N—TPM_ form MS -APCI{(m/z): 254
9] 8]
0

12-11 ) H HC] Colorless oil
N— MS -APCI (m/z): 254
}ENJL_<::> iq [M+H] +

H ZHC1 Colorless powder
MS -APCI(m/z) :
254 [M+H]+

H HC1 Colorless resin
MS -APCI(m/z): 310
[M+H]+

H Free Ceclorless solid

form MS -APCI (m/z) : 240

H 2HC1 Celorless powder
MS APCI (m/z):
254 [M+H] +
H 2HC1 Coclorless powdexr
MS -APCI (m/z) :
268 [M+H] +
H 2HC1 Colorless powder
MS ‘ARPCI (m/z):
z5e[M+H]+
H Free Coleorless powder
form MS -APCI(m/z}: 254
[M+H]
H Free Colorless seolid
form Melting point:
83-96°C
H Free Colorless solid

form Melting point:
242-245°C




- 148 Table 8 (Continued) ~\ RZ-X-~ 1 uNH, Reference R 2-

X- Rl Sal t Physi cal properties, Exanple No.etc. 12-68H HFree Col orl ess c§ WeR &l05
Nf ormvel ting point: O O188-190C 12- 69H2HC1Col orl ess crystal H N N Melting
point: 180C | (Deconposed) N OM5-APCI (mz): 331 [ M+H] + 12- 70NCN HFr ee

SligHtly brownish 1forncrystal | | Meltd oint: 0 0214-216C
12-71HFreeCol orless liquid - NN~ formvs (mz): ~0 (378 [ M+H] +
12- 72HHC1Col or | ess powder S N_E%E-AP | (mz): 229 f i -J [MtH + 0 12-73HO
HFreeCol orl ess oi | L ON-If Ifor ivBIEAPCI CEREPUEDI 41
Rgigéggge RZ_x— Rl sai1t |Ebysical properties,
NG . etc.
12-21 HyC H Free |[Colorless liquid
jL_ o form |MS-APCI{m/z): 282
H,C N N—”“ IM+H]
0
H,C
12-22 He 9\ o B Free |Colorless sclid
HyC N er form |Melting point:

173-176°C

Free |Colorless solid
form [Melting point:
135-137°C

Free |[Cclorless crystal
form |Melting point:
90-92°C

Free |Colorless crystal
form |Melting point:
152-153°C

Free |Colorless liguid
form |MS -APCI(m/z): 241
[M+H]

Free |{Colorless crystal
form |Melting point:
75-80°C

Free |Ccleorless crystal
form [Melting point:
170-173°C

Free Coloriess oil
form |MS-APCI{m/z): 290
[M+B]+

HEC1 Pale brownish solid
Melting point:
230-233°C

2HC1 |Pale yellowish solid
MS -APCI(m/z) :
246 [M+H] +

Free Ceolorless sclid
form |Melting point:
150-155°C




0 H3Q\ 12-74/"~ HFreeCol orless crystal , 0 N~ formVs APCI (mz) : 241 -
(\~ 0 12-75/-1HFree /N-1fform 0 12-76/ ~HFreeCol orl ess oil H3C ~N-Iff of PR 2005
APCI (miz) : 240 O 12-770HFreeCol orl ess powder formvs APCI (miz) : H3C 0284
[ MkH] + 12- 780HFr eePal e yel l owi sh crystal y NN H C N formwelting point:
99-104C"' I , N -- M5S APCl (mMz) Y CH [ MtH + 0

12-79H, ¢, / HFreeCol orl ess resin YformvB A mz): 0389 M+tH] + 5 APR 2005 -
149 Table 8 (Conti nued) Reference E 2 R Sal t Physical properties, ExanpleR

-X- No.etc. Table 8 (Continued)
REigég?ge R2 - . salt Physical properties,
NO. etc.
12-33 S H Free [Colorless solid
\ | Nt form |Melting point:
! 65-69°C
B Free [Colorless solid
form |Melting point:
166-~170°C
H Free |Coclorless oil
form [MS APCI(m/z): 293
[M+H]+
B Free |Colorless powder
form |MS-APCI(m/z): 315
[M+H]+
H Free |Colorless solid
form |Melting point:
185-189°C
H free |Colorless liguid
form |MS-APCI{m/z): 302
[M+H]
H Free [Colorless crystal
form [Melting point:
131-132°C
H Free |Colorxless solid
form [Melting point:
81-83°C
H Free [Colorless sclid
form {Melting point:
185-189°C
H 2HC1 |Colorless powder
MS -APCI{m/2):
290 [M+H]+
2! HC1 Colorless scolid
MS APCI (m/z):
356 {M+H]+




12- 80H, C OHFreeCol orl ess resin 0-04f or mvs APCl
12- 81H, C- OHFr eeCol orl ess powder

N formVS - APCl

12- 82H, NHFr eeCol orl ess foamformO H C H 12-83"~I

resin " f

12- 85HFr eePal e browni sh resin HO N-JA for
Nor " *
HFr eeCol or | ess powder

powder H,c \ |

formvs - APCI
"\

o

(mz) 02
~ N~~f or mVB APCI

HCorm/ O o 12 840 NHFreePal e browni sh resin H, c'

(m z) 0317[ MkH| +
(nz)

O 12-86,0 / HFreeCol orl ess

WH + 0 /

(mfz) 0289[ MrH] +

12-87H, c~/

12- 88HOHHC1Col or| ess_sol i d | OCNTREIRE SAHCeNtHnzEd) 261 O MrH] +

12- 89HHC x§ﬁ¢%§% solid hlp@ltlng p0|rt.Rl fSZEi 21/9C Physical
Nop a properties, etc.
12-44 7\ . H Free |Colorless crystal
<::>/\N N—ﬁ\ form |Melting point:
N/ 59-60°C
12-45 /\ H Free [Colorless liquid
<::>//\N N*ﬂw form |[MS-APCI (m/z): 302
/
12-4¢6 H,C,, H Free [Colorless liquid
N\ § form |MS-APCI(m/z): 330
A [M+H]
Hac““ 0
12-27 . H Free |Cclorless powder
Q/\CN—H““ form |MS:APCI(m/z}: 301
0]
12-48 H,c CH H Free Colcerless liquid
NﬁN o form |MS -APCI(m/z): 358
NN
12-49 =N 0 . H Free Colorless crystal
<£j2y’ N‘Tr form |Melting point:
N 120-121°C
12-50 N H Free |Pale yellowish
NC*CiJ>/0\<Ci> = form |crystal
\ 7 Melting point:
119-120°C
12-51 H Free |[Colcrless crystal
Br{y \C W form |Melting point
144-145°C
12-52 H Free |Yellowish crystal
%N<C:>/\\<:j“jf form |[Melting peint:
140-141°C
12-53 0 H Free |Colorless crystal
<::>,JL*<:ZN S form |Melting point:
Bl 110-111°C
O
12-54 ¢ H HC1 Colorless crystal
dr_\N e Meltingpoint: 97-°C
s r MS -APCI (m/z}: 324
0 [M+H] +
12-55 0 —\ ) H Free |Colorless solid
D>FH-N Nhﬂw‘ form |Melting point:
— 245-248°C

1r 0275[ M+H]} APR 2005
HFr ee Pal e br owni sh
oformO




4Y" s MSAPCI (mz) : 324 HZN O O (MtH) + 12-90/1 HHC1Col orl ess solid .
Y'M5s APCI (mz) : 289 -0 o[ MFH + HC- 12-910H- FreeCol orl ess crystal Nf praPRE005
-APCl (m(z) : 274 ~". N O 12-92HFreePal e brownish resin I'o NTform H3C 0O
12-93 HFreePal e brownish resin Hc_ o "~~ form0 5 APR 2005 - 150 Table 8
(Continued) Reference R z- X-Rl Sal t Physi cai properties, Exanple No.etc.
12-94x HFreePal e brownish resin c}0 7r form 12-95 N HFreePal e browni sh

resin' ./ ' N( H,Cform0O 12 96x HFr eePal e br owni sh resin N,cl i N
formo 12-97~ ~HFreeCol orless dPPIEall SORFGAAMEIYi ng point: QL52- 153C
Reference Phvsical
Example R%*-X- R! Salt s
No. properties, etc.
12-56 0 | H Free jColorless solid
form |Melting point:
202~-205°C
H Free |Colorless crystal
form |Melting point:
150-153°C
H Free |Colorless liguid
form |MS-APCI{m/z): 317
[M+H]
H Free |Colorless crystal
form |Melting point:
158-162°C
H Free |Colorless liquid
form [MS-APCI(m/z): 319
[M+H]
H RC1 Colorless powder
MS -APCI{m/z): 325
[M+H]+
H Free |[Colorless crystal
form |{Melting point:
148-150°C
H Free |Colorless powder
form |MS-APCI(m/z): 331
[M+H]+
H Free |Colorless resin
form |MS -APCI(m/z): 364
[M+H] 4+
H Free |[Colorless o0il
form [MS-APCI(m/z): 345
[M+H]+
H Free |Colorless oil
form |MS-APCI(m/z): 358
[M+H] +
H Free |[Colecrless crystal
form |[Meltingpeint: 70°C




0O 13- 1N FreeBrownish oil ,,- ,, formvs APClI (m z): 221 CY [ M+H] +

13- 2HFr eePal e yel | owi sh powder formvs APCI (mz): 221 [ MtH + 13-3H, c-\5 APR 2005

HHFr eePal e yel l owi sh oil or formVs APCl (mz) : 237 XN N . [MH + 13-4H

HFr eeBr owni sh powder . "fornmVs -APCI (mz) : 226 \[ MtH] + 13- 5HHFr eeBr owni sh

oil ~ HformvVs -APCI (mz) : 240 ¢ , [ -MiHdg -+ S o 13- 6HHFr eeBr owni sh oi |

NY | formVS APCI (mz) : 227 NHS J MtH + 13- 7HHBr Pal e browni sh powder HO T

" M5 -APClI (mfz) : 261 O(M+H +73318/ @Hl(ggm:gmléPmOV\Uer MMHPCI (m z) 204
9 o

0 13-9NCHHLYellow sh powder . MS-APCl(mz): 22 H 13 10ci
, HHI Yel | pwi sh powder M5 -APCI (m(z) : 238 [MH 0 5 APR 2005 - 151 Table 8
(Continupd) Reference R z - X-RSalt Physt I\sBropert | es,
Reference ; :
Example RZ-% - R | salt Physical properties,
NG . etc.
12-68 H - H | Free |[Colorless crystal
@\WN\CN—”‘ form |Melting point:
0 0 188-190°C
12-69 H | H | 2HCL1 {Colorless crystal
= N WY Melting point: 180°C
S/ TT (Decomposed)
N o 0 MS -APCI (m/z): 331
[M+H] +
12-70 H | H ]| Free |SligHtly brownish
Q\”’N N T\“‘ form |crystal
—‘ Melting point:
O 0 214-216°C
12-71 Q H | Free [Colorless liquid
NmN { form |MS:-APCI (m/z):
O IS 378 [M+H] +
12-72 /I \ o H HC1 Colorless powder
S N—p™ MS -APCI (m/z): 229
\——/'_EI [M+H] +
12-73 HO .| B | Free |Colorless oil
L‘<:jﬁ~m‘ form |MS-APCI(m/z): 241
0
12-74 H;C_ .| H| Free {Colorless crystal
0 N~ . .
\n form |MS-APCI{m/z): 241
0
12-75 HN/ N\ H | Free
N
\ , \g form
12-7¢ HC—N/ \ .| H| Free [Colorless oil
! A form |MS-APCI (m/z): 240
o 0
12-77 9 I\ H | Free |Colorless powder
P}NL/NT"’ form [MS -APCI{m/z):
HiC 0 284 [M+H])+
12-78 o\ H | Free |Pale yellowish crystal
NCON form |Melting point: 99-104°C
HOoN_ MS -APCI (m/z) :
’ o 283 [M+H]+
12-79 HC O @ H | Free |Colorless resin
4] D/\Oq\ﬁw. form MS -APCI (m/Z) H
3 389 [M+H] +




Exanpl e No.etc. 13-11NO HFreeYel | ow sh powder formvs-APClI (mz): 249 [Mt O
13- 12CH3HFr eeYel | owi sh powder H, CformMSAPCI (' z): 246 r,..[MH 0 13 5 APR 2005
13HHI Yel | owi sh powder O i Ms5-APCI (mz): 194 (MtH ] O 13- 14HHI Yel | owi sh

powder 3 i M5 APCI (mlz): 210 [M+H O 13-15HHI Yel | owi sh powder Ms APCI (ml z)

: 260 s r~"[MtH O 13-16, NH2HI Yel | owi sh pawder- | (m z) \205[ v M+H O 13-17/
\ MeH Yel | owi sh powder OJN~M5S APCI (mz) : 227 [MtH O 13-18I1

HFreeCol orl ess sem -solid H C g55N, AR, L oRONR,APCI (M Z) & 270, /- |

~/ [ Mt 0 0
[MH) Reference hvs i .
Example R2-% — R! Salt Physical properties,
No. etc.
12-80 H,c 0 H Free |Colorless resin
@CN - form |MS -APCI(m/z):
0 317 [M+H] +
12-81 HyC G H Free |[Colorless powdar
@:N form |[MS-APCT (m/z) :
i 275 [M+H] +
12-82 mNT:::[:}” H Free Colorless foam
RN form
!
12-83 HiC, i . H Free Pale brownish resin
U ¢ ‘@f,w form
: ° °
12-84 :%,g ) H Free Pale brownish resin
Hﬁ’%\h[:j:jhﬂm form
o} 0
12-85 e H Free Pale brownish resin
HO N“ﬂ form
0
12-86 HC,0 .| H Free Colorless powder
3 N form |MS-APCI (m/z):
275 [M+H] +
12-87 HC\j) | H Free |Colorless powder
3 N form MS -APCI (m/Z) H
0 289 [M+HI+
12-88 HO | B HCl Colorless solid
N—-”k“‘ MS -APCI(m/z): 261
fe) [M+H] +
12-89 H HC1 Colorless solid
| o NN Meltingnpoint:
‘ - b} 277-278°C
N 0 MS ‘APCI{m/z): 324
[(M+H] +
12-90 H HC1 Colorless solid
Nww" MS -APCI(m/z): 289
o0 [M+H] +
;)
12-91 o H Free |[Colorless crystal
N form MS -APCI(m/z): 274
o'y
¢
12-92 | H Free Pale brownish resin
HJ“JT::[jNON form
12-93 H Free Pale brownish resin
“ﬁwr(:1:>?rl form




13-19" HFreeCol orless sem-solid x ~ 0 HCfornmvs APCI (mz) : 312 0 N~
-Tr o[ MtH] 13-200 HFreeColorless resin n H C _~p N ~ fornmVBAPCI (' z)5 APR305
N o [MrH 13-211011 HrFreeColorless oil "* \ o o NN %formvs APCI (m z):
332/ _ [MtH v 0 13-22HHC1Col orl ess powder nMelting point: o | N~N7f >300C
H C0 M5 APCI (mz) : 336 (MtH 13- 23HH-Bri®ani-sh powder n 7 0 H N CH 5
APR 2005 - 152 Table 8 (Continued) Reference R 2 - X-RSaltPhysi cal

properties, Exanple No.etc. 13-24HrLegPakg,btqualsh resin

Reference : ;
Example R?_% - R} Salt Physical Eropertles,
No . eCtcC.
12-914 e .1 H F ' i
mgbdj:j:}ﬁf féi; Pale brownish resin
12-95 mfﬂﬁﬁI:l:)7F" H igii Pale brownish resin
Q
12-96 He N | H Free |Pale brownish resin
T O:”'g“ form
12-97 — -| H Free Colorless crystal
O N y
Vg N T form |Melting point:
O” N/ _[ 152-~153°C
0
13-1 N N ] H Free |Brownish oil
E;:ﬁ’ i form |[MS-APCI(m/z): 221
2N 0 [M+H] +
13-2 v, H o B Free |Pale yellowish powder
[ fr \w form MS-APCI(m/z): 221
N [M+H] +
13-3 H,C™\ 5 . H Free Pale yellowish oil
U hid form |MS-APCI(m/z): 237
N, |
X 0 [M+H] +
13-4 g H Free |Brownish powder
Ny Ty form |MS-APCI(m/z): 226
S o IM+H] +
9
13-5 H H Free Brownish oil
N N
= form [MS-APCI(m/z): 240
HC s o (M+H] 4
13-6 ﬁ .| H Free |Brownish oil
M=y form |MS-APCI(m/z): 227
N8 O [M+H] +
13-7 H HBr Pale brownish powder
o \ N MS -APCI (m/z): 261
0 [M+H]+
13-8 H HI Yellowish powder
_ . MS -APCI (m/z): 204
) [M+H]
0
13-9 NC H HI Yellowish powder
\q MS -APCI (m/z): 229
! [M+H]
0
13-10 cl H HI Yellowish powder
\I::ijr MS-APCI(m/z): 238
g [M+H]




UN 1 NIwform 13-25H, C oHFreePal e browni sh resin HNC NI N~tform O

13- 26HFr eePal e browni sh resin H2N Nor,. form 13-27HFreePal e br owni sh; AeRi7f05
HQ\N\ | "-rform 13-280oHFreePale brownish resin " | N~4 form\ O

13- 29HFr eePal e browni sh resin O Nform~/ NO/ HCO /~ 13-30pr HFree
Pal e brownish resin N formH-4')" a V~ 153-31 HFreeCol orl ess powder x q
icN-" formVS APCI (m z): 342 4 [ M+H] + 13- 320HHI Col or |l ess powder H, Cxx \

N WS -APOL (mz) ¢ 315 [ MrH) +718: 335CRHBhColachgss powder ~N | N X' NS

-M&I(M7\€'E2IOWMH+1BBMV HH Pal e br owni sh powder C~C O
13-35HFree%%xamp%e oi | Ofggg%_H,C NH %g 35Fggf€B'@W@bi@dmﬂropertles,
No. etc.
13-11 NG, H Free |[Yellowish powder
form MS -APCI (m/z) : 249
T\\"" {M+H]
0
13-12 ¢Hs H Free |Yellowish powder
HC form |MS:APCI{m/z): 246
r\\"' [M+H]
8]
13-13 == H HI Yellowish powder
O _ o MS -APCI(m/z): 194
I [M+H]
H RI Yellowish powder
MS -APCI(m/z): 210
[M+H]
H HI Yellowish powder
MS -APCI (m/z): 260
[(M+H]
H 2HI Yellowish powder
MS-APCI(m/z) :
205 [M+H]
Me HI Yellowish powder
MS -APCI{m/z): 227
[M+H]
H Free |Colorlesssemi-solid
form |[MS-APCI(m/z): 270
[M+H]
H Free |Colorlesssemi-solid
[M+H]
H Free |Colorless resin
[M+H]
H Free |Colorless oil
[M+H]
H HC1 Colorless powder
Melting point:
>300°C
MS -APCI (m/z): 336
fM+H]
H HT Brownish powder




lr"formH C, XN O INHH 13-37HFreeBrowni sh oil N'Cform H C O"NH 5 APR
2005 - 153 Table 8 (Continued) Reference Exanpl eR2- X- Rl Sal t Physi cal 5 APR 2005
No. 11properties, etc. 13-38~NHFree fornmBrownish oil OO0 H CGS-NH 0 13-39~
HFree fornBrownish oil \N_ H O C, |- H NHHLC

13- 40HFr eef ornBrowni sh oil ) 0 H N 13-410HRree form/ \ N HCNO O

13- 42HHI Br owni sh powder ~ N H C H 0 13-430HFree form

Table 8 (Continued)

Reference : :
Example RZ-X- R} Salt Physical properties,
No. etc.
13-24 H Free Pale brownish i
AN e 3 e brownish resin
s '@ form
13-25 0

HC

H Free Pale brownish resin
LY
N "
H,C” )k@:}‘_if form
8]

13-26 Q H Free |Pale brownish resin
HyN )mN - form
1
13-27 0 H Free Pale brownish resin

“°\/\N’L@N—[p‘“ form
0

13-28 o H Free Pale brownish resin
EjrkK:I:h7f“ form
v}

13-29 —~ 2 H Free |Pale brownish resin
S - form
o
13-30 e g H Free |Pale brownish resin
ﬁ}mkgﬁi1}1r form
13-31 o H Free |[Colorless powder
‘E T N form |MS APCI{(m/z}: 342
Yfmg l mf [M+H] + (
13-32 ﬁ H HI Colorless powder
a,C ﬁj:ji}#ﬁ“ MS "APCI(m/z): 315
0 [M+H] +
13-33 e H HI Colorless powder
. o5
| FN AT N MS -APCI (m/z) : 352
' ) T [M+H] +
13-34 NC ) H HI Pale brownish powder
I Ny
0
13-35 H Free |Brownish oil
NN
o E form
HIC)LNH
13-36 1 H Free |Brownish oil
0 b form
HC, N o
NOOH

13-37 _ H Free |Brownish oil




—~— o~ ~—

H \ N 0-4 14 \
13- 45CF, OHHI Br owni sh powder
tEOTI

199-202C it H C M5-APCI (nf z):

C~N /!

13- 4400HFree form N,
Fl,
O H3C 13-47HFree forntCol orl ess crystal

EY

H C S.

~|F H O 13-46HFree formy@PR\I‘mﬂﬁ
H, Melting point:
332 "'c [ M+tH] + 13- 48HFree fornPal e browni sh

N Y N HO

H C N powder , ~ _MsS-APCl(nfz): 275 [ MtH] # 58-49H, cHFree fornmCol orl ess
powder \ Nlt" H3C N M5 -APCI (nf2z) 332 0 ~ _ [M+H +
Table 8 (Continued)
Reference .
Example R2-X - Rl Salt Physical
No. properties, etc.
13-38 H Free form | Brownish oil
H Free form |Brownish oil
H Free form | Brownish oil
H Free form
H HI Brownish powder
H Free form
H Free form
H HI Brownish powder
H Free form
H Free form|Colorless crystal
Melting point:
199-202°C
MS -APCI(m/z): 332
[M+H]+
H Free form| Pale brownish
powder
MS -APCI(m/z): 275
[(M+H] +
H Free form|Colorless powder
MS-APCI{m/z): 332
[M+H] +
H Free form |Colorless powder
H Free form | Colorless powder
MS -APCI (m/z): 332
[M+H] +




0 13 5011 HFree fornCol orl ess powder / ~ N  13-51He) " oHFr eef or nCol or | ess
powder 'NMB APCI (mz) : 332 Hc[MH + 0 5 APR 2005 - 154 Table 8 5 APR 2009
(Conti nued) Reference Exanpl eRZ- X- RSal t Physi cal properties, No.etc.

13- 52HFr eeCol or|l ess powder H cO Nformvs -APCI (mz) : 333 [MHH] +

14- 1HOHHC1Col orl ess resin M5 APCl (m z): 22ZAL-M-H| + 14- 2HHC Col or | ess

powder O NVBAPCI (m z): 213 O[ MtH] + 14 3HFreePal e reddi sh crystal

N--fr'formvelting point: 0144- 14"551%4*84%'5'5%‘%%9%%19” ess oil
formvs- APCl (nf z): 289 OCN[ M+H] + O 14-5H3C - HHC1Col or | ess powder \ M5

APCI (M z): %M nlél%(‘- =[MrHl + 0 14-6 HFr eePal e yel |l owi sh oi |
Nf or mVB- APQ "CEr1 H3CL.MgH ] + O é{l-?HFreeCol Phlass Al r%&EPé
APClI (mz) | égll%( M+H ]C[R+ 14- 8HAHELBY oviAi-$h pom&gr =- CNLMVS- APCI mjz):
294 [ MtH] + -
94 [ M+H] 5 I55°O 0 H Free |Colorless powder
M @:N form |MS-APCI(m/z): 333
E [M+H] +
14-1 H HC1 Colorless resin
HO N—T( MS -APCI (m/z): 227
0 [M+H]+
14-2 /~ A\ H HC1 Colorless powder
O N M5 -APCI(m/z): 213
s 0 (M+E]+
14-3 H Free Pale reddish crystal
, N—( form Melting point:
S 144-145°C
14-4 OH H Free Colorless oil
@A form MS -APCI(m/z): 289
[(M+H] +
hd
o .
14-5 H3C—\ H HC1 Colorless powder
N ( MS -APCI (m/z): 199
H3C—~/ I [M+H] +
14-6 (FH3 H Free Pale yellowish oil
N form |MS-APCI{(m/z): 171
HCT Y [M+H] +
O
14-7 H Free Colorless oil
7 N \N—( form |MS-APCI(m/z): 289
=N / 5 (M+H] +
14-8 H 2HCL Brownish powder
{ N N—{ MS -APCI (m/z): 294
0 [M+H] +




Tabl e 8 (Continued) Reference Physical properties, Exanple Rz -
X-RlSaltetc. No. 14-9HCHFreeCol orl ess powder N_eformVs-APCl (mz): 3035 APR 7005
[ MMH + O ~-~ Free Colorless oil 14-10qCH3 "N Hformvs APCI (nfz) : 302

O MH + N Free Colorless oil 14-11(,-IN H ormvs APClI (nz) Ilrl~ OH

Col orless crystal 14-12NC N HFree Meltinog;geint: \ |1 form88-193C 0 14-13H
HFree Pal e yell owi sh 2N Nforntcrystal o Melting point: O "194-196C H Free
Slightly yellow sh 14-14Nire Hf pr.ny esin | M5 APCI (mlz): 356 O [MtH + O N
Hsc H Slightly yellow sh '~ A §EERF 8 (Continued)

Ref . ,
Exgég?ge RZ-x— R! | sair |Ehysical properties,
NO . etc.
14-9 HO H Free |Colorless powder
N‘( [M+H] +
o
14-10 ™\ H Free |Colorless oil
N N—< form | MS -APCIL {fm/z): 302
— % [M+H] +

14-11 N/*\| H Free |Colorless oil
[::T/\ form |MS -APCI (m/z)

H Fraee |[Colorless crystal
form |Melting point:
188-193°C

H Fres | Pale yellowish
form fCrystal
Melting point:
194-196°C

H Free |Slightly vyellowish
form | resin

MS -APCI (m/z): 356
IM+H] +

H Free | Slightly yellowish
form | resin

MS -APCI (m/z): 356
[M+H] +

H Free |Brownish oil
form |MS-APCI(m/z): 316
[M+H]+




14-15NCT" /~ HFree resin U formvs APClI (nz) 356 ~NNO [ MtH] + H 14-16H3C
HFree Brownish oil Iform (mz): 316 N [MH + NTreMrH O 5 APR 2005 - 1H@PR 2005
CLAIMS What is clainmed is: 1. An aliphatic nitrogen-containing 5-nmenbered
ring conpound represented by the fornmula [1]: C7° wherein A represents
-Cli- or -s-, R represents hydrogen atom a |lower alley] group; a hydroxy
| ower al kyl group or a |ower al kosy Fowef -al kyl group, and R2 represents
(1.) a cyc]ic group which may be substituted, where the cyclic group
portion is (i) a nonocyclic, bicyclic or tricyclic hydrocarbon group, or
(1i1) a nonocyclic, bicyclic or tricyclic beterocyclic group, or (2) an

am no group which may be substituted,cLxarm@ pharnmaceutically acceptabl e
salt thereof. 2. The conpound according to claiml1l, wherein R is (1) a
cyclic group which may have 1 to 3 substituents which are The sane or
different and selected fromthe substituents of G oup A nmentioned bel ow,
where the «cyclic group portion is (1) a nonocyclic, bicyclic or tricyclic

hydr ocar bon group, o l(Jl” q g@qy_cl ic, bicy- clic or tricyclic

bet erocyclic group, %Y 15 ﬁF’Egﬁ 5°-., 157 (2% an_ a 'r}ge ;L v]\/ﬂ'(ph may have
1 or 2 substituents lwhPEh2HPEEHMLEEDEO f”fnf’%t Mt alg'& '}é@l ect%d fromthe
substitueots of G comBunShtdTEeEdiebowhe iopamyly ﬁhts of Group A: a hal ogen
atom cyano group; nitro group; oxo group; hydroxy group; carboxy group;
oxi dyl group; am no group; carbanoyyl group; am nosul fonyl grd&up; a

R’ /\
R?-—‘-(_‘_om...Df—Nl-l—-CHg CO—N A

CN

wherein
A represents —CH,— or —5—,
R? represents hydrogen atom, a Jower alkyl group, a
hydroxy lower alkyl group or a lower alkoxy lower
aikyl g;'ou_p,

and

R? represents (1) a cyclic group which may be substituied,
where the cyclic group portion 1s

(i) a monocyclic, bicyclic or tricyelic hyd rocarbon group,
or

(ii) a monoceyclie, bicyclic or tricvelic beterocyelic group,
or

(2) ap amino group which may be substituted,

or a pharmacentically acceplable salt thereof.

2. The compound according 1o claim 1, whereln R 1s

(1) a cyclic group which may have 1 10 3 substituents
which are the same or different and selecied from the
substituents of Group A mentioned below, where the
cyclic group portion is (i) a monocyclic, bicyclic or
lficyclic hvdrocarbon group, or (ii) a monocyclic, bicy-
clic or tricyclic heterocyclic group, or




| ower al kyl group; a |lower aloxy group; a |lower allcanoyl group; a |ower
al I coxycarbonyl group; a lower allcoxy-substituted |ower alkanoyl grpypr 2085
| ower al koxycar bonyl -substituted | ower al koxy group; a |ower
al koxycar bonyl - substituted | ower al koxycarbo- oyl group; a |ower alkylthio
group; a |lower alkylsulfonyl group; a di-lower allylamno-substituted | ower
al koxy group; a lower alkyl group sub3tituted by group(s) selected from
am no group, carbanmoyl group, it hal ogen atom hydroxy group, carboxy
group, a lower al koxy group and nono- or di- substitut ed arri no group; a
nono- or di- substitg u monoy. o d| d car banoyl
group; a substitut %??W g?{"ﬁh%erﬂa?ﬁ@r avel 08 %
substituted or unsubsYP¥R¥E P MEMTHETHEFED < ’é%se Ezqﬁi]th‘?ed or
unsubstituted | ower JEpladIEPEsyOf &m@np Iélm@yrmcg:te@hbeloav,subsu tuted or
unsubsti tut ed phenwubgnmenis oh GeobptAt uted or unsubstituted phenyl-O; a
sEbst:tth ed orI Enlsubslthélug@ﬁl amnbbq r01. Srﬂh%tbﬁdahﬁae@\’%r@éﬂ Ublst't:ﬂ ed
phenyl - ower al ky wﬁ’t n ji Nyl - O | over
al kyl group; a substi tgt ed SH 'roéhg B Eﬁis%rw’lﬁh 'I%h]gr oup; a
substituted or unsubstlbf?lltl}é?d“ﬁﬂ’élﬁ%’ Ie{}%’rl”af”F’ %?c YR uSFOUR; stibst i t ut ed or
unsubsti tuted phenyl -1 SNES aldxgicanr; pbwyer glovly: cEwubsdowat ed or
unsubstituted | ower cyeébualoyéngrioupgrolpyen adiiostdattumbred growmsabst it ut ed
bi cyel i c heterocyclic lgvenplidkyAlibsBAN8d Johe alRumsirulp! ed or
unsubstituted nonocyg '16»\@7 QII\ogfﬁﬁF@(‘?&legnﬁl‘?ﬂﬁ[&Fﬂ%u& G084y

cyclic

substituted or unsubstl eredlnhet ‘erocyclic
group-O; a substitut d’ or substltu ed noc lic & menber ed
heterocyclic group- C@ 0W§r§‘ DR TRy IsHbghy Q‘Y‘Eﬁag»ﬁohﬁ?ﬂfg%l ic 5- or
6- menber ed heterocycli @)’QQBWHJCO | ower al kyl group; and a substituted or
unsubstit ut ed nonocyeal losves-albylth® gendper ed het erocyclic group-I|ower al kyl
group; substituents acow@roalpyBulfankdweiu; ﬁ| kyl group; a |ower
al koxy-substituted | QWBLiovadrkilky EIE}.IHHB-*SU?‘:Q INES 1AVEL IMESIT Goy! - substi tut ed
lower al kyl group; a hM%QXXHJ}’?V\@IE)IIﬁ 411%‘5‘111%9"&) oBoup(s) selected

[romm amino group, carbamoyl group, a halogen

atom, hydroxy group, carboxy group, a lower alkoxy

group and mono- or di-substituted amino group;
& mono- or di-substituted amino group;
4 mono- or di-substituted carbamoyl group;
a substiuted or unsubstituted lower cycloalkyl group;
a substituted or unsubstituted lower cycloalkyl-CO—;
a substituted or unsubstituted lower cycloalky-lower

alkyl group;
a substituted or unsubstituted phenyl group;
a substituted or unsubstituted phenyl-O—;

a substituted or unsubstituted phenyl-lower alkyl
group,

a substituted or unsubstituied phenyl-O-lower alkyl
group;

a substituted or unsubstituted phenylsulfonyl group;

a substituted or upsubstituted phenyl-lower alkoxy
2roup;

a substituted or unsubstituted phenyl-lower alkoxycai-
bonyl group;

a subsututed or unsubstituted lower cycloalkenyl
group;

a substituted or unsubstituted bicyclic heterocyclic
group;




carboxy | ower al kyl group; a substituted or unsubstituted | ower cycl oal kyl
group; a substituted or unsubstituted | ower cycloal kyl-Iower alkyl hyneppis
a substituted or unsubstituted phenyl group; a substituted or unsubstituted
phenyl -1 ower al kyl group; a substiwted or unsubstituted bicyclic

hydr ocarbon group; a substituted or unsubstituted nonocyclic 5- or

6- menmber ed heterocyclic group; a substidtifted or unsubstituted nonocyclic 5-
or 6-nmenbered heterocyclic group-lower alkyl group; and a substituted or
unsubstituted bicyclic heterocyclic gr oup- | ower aIkyI group. 3. The
conpound according to claim2, .wherein m“ﬁ, %$ subsh ityent selected from
the substituents of & SHESAULEd 8T ERHESIEHIEH RQBSEVHIFed al no 1 ower

al kyl group, a nono- of-mgmbsgirtheterPer EneH¥Ryroup or a nono- or

di -substituted carbansybsigoag, ot hensutisilstdabt inomexty chas Ssubst i t ueat (s)
selected fromthe substimhyebescdhelerocyrifec panip-ored bel ow; when the

b I e b d
| ower  cyc aal kyl o 3&?’%‘%@5 ﬁg&%@%‘fﬁg&mm P o8 2 cubst tuted
§

| ower cyc] oal kyl -1 owe ted pheny group, a
substituted phenyl - D?, SHPEAPYE theH”T:}H%SrW}”e Oné’cé’ﬁﬁ&rfuf’w

phenyl - 1 ower al kyl grofppembsugr erpreydas crougd-Osti loweddaliény| - O | ower
allcyl group, a substituhgd gfte- nyl sul fonyl group, a substituted

phenyl -1 ower allcoxya giBtiutddsSdpshhiiigaupdnyionoewericalskoxycar bonyl
group, a substituted |ugr rclPakieBcitt BBy FoibPpIdYiditibpd bi cyel i c

bet erocyclic group, E Stltllpt nocycPic '5- or 6-rertbered heterocyclic
group, a substitut® Wﬁ’)‘ﬁﬁ&{% EOBD Yy 6- merrbered hetero ){C|IC groups- O,

a substituted nonocyél loaves-dlkyl geumsbkved MWECSYo Ellflﬁfé s Cco-, a
substituted nonocycl eaBeylogr@sprenbéredr helﬂ\ewctyltﬁqmlgmbalpnw | oner al kyl
group or a substituted]gRaoadsli &obp; @rhvcﬁols@nhmcfrddmgl groqychi c

group- | ower al kyl grougurb(;xl}eﬂ,\g ed]ﬁajps,;d,ﬁglyent has su stltuent(s) sel ected

froma hal ogen atom . k10 p0 t he
substituents of Groumﬁl %M%@Bflg oé-gu%gr{ﬁ])ttﬁﬂu 3HRSI %8 Oq‘ H\":EBI?PI tuent sel ected
from the substituent$ BHOSIEE OfBumllll%SUémstglb%q e ufe O ORIl oal kyl

group, a substituted I&kaér“r@}lpl oal kyl -1 ower al kyl group, a sub stituted
phenyl group, a substitultsatitpdenylrdubserutat pHeny§roooy; a substituted

bi cyclic hydrocarbon agrsgle!@mnﬁcdSelpsﬁxhiwsﬁdumn%ﬂﬂvllilo@ﬂ osligd menber ed

heterocyclic group, a, &Hgl tuted nonocycl e 5- 6- menbered heterocyclic
group-1over alkyl gr%uﬁuptmut:,d" Q) |un.%]ub.‘s(illtuIed bicyelic hydrocarbon
aroup;

a substituted or unsubstituted monocyclic 5- or
6-membered heterocyclic group;

a substituted or unsvbstituted monocyclic 5- or
6-membered belerocyelic group-lower alkyl group;
and

a substituted or unsubstituted bicyclic heterocyclic
group-lower alkyl group.

3. The compound according to claim 2, wherein when the
“subsiituent selected from the substituents of Group A” 1s a
mono- or di-substituted amino lower alkyl group, amono-or
di-substituted amino group or a mono- or di-substituted
carbamoyl group, then the substituent has substituent(s)
selected from the substituents of Group C mentioned below;

when the “substituent selected from the substituents of
Group A” 1s a substituted lower cycloalkyl group, a
subsiituted lower cycloalkyl-CO—, a substituted lower
cycloalkyl-lower alkyl group, a substituted phenvl
group, a substituted phenyl-O—, a substituted phenyl-
CO—, a substituted phenyl-lower alkyl group, a sub-




bi cyclic heterocyclic group-lower al kyl group, then the substituent has
substituent(s) selected fromthe sub- stituents of G oup C nentioned PgPo¥s
substituents of Goup C. a |lower alkyl group; a hydroxy-lower allcyl group;
a |lower a]kanoyl group; a | ower cycloal kyl carbonyl group; a |ower aikoxy
group; a |l ower al koxycarbonyl group; a_ _|lower alkylsulfonyl group; a

di -1 ower al kyl -substituted ~carbamoylr §P8up; a di-I ower

al kyl am no-substituted |ower al kanoyl group; a substituted or

unsubstituted phenyl group; a substituted or unsubstituted phenyl-O; a
substituted or unsubstiftited phesylaG0:hoa SURSH LaserueE psubst i tut ed
phenyl - | ower all cano%fl I’]OLip" & sUbst | tﬂ\g 1 9 " uns Qx?etri N phenyl -] over
al kyl group; a subs[Dil%lE}?%"éV ST s b SHP} ejg'g 'rtq,ower ar'%oxy group; a
substituted or unsubBORpPutEdSURsHeRIES Rheayigpwes. CatPHBter ocycl i ¢
group; 5 APR 2005 - g6Qp, a sibbanitcdtleweorcyghealbenyl groag, dodtyclic 5- or
6- menber ed het er ocycltjigicar ipy&lie Selesdiyaliedironpyns uhdisitutedd nonocyclic
5 or 6 menbered helgpoeydld 5. aoeRtetbereditibidorybht idmbpdor
unsubstituted rmnocycll_ﬁ =q ¥ on OB _r81d6j}§:gl%q)gpé{§hé&r(ggw-subst|tut ed
amino group; (in tHECSHBEEY (RIS G o a_ su gt-ltt%ént Jin the
substituted phenyl gEQUP" ﬁonaoﬁu’ﬁbllgﬁ‘g%tm Y H@;\ﬁm:%/c ic 5- or

6- nenber ed het er ocychimemhoigd poreroeydic igouRiered 3 FHMY eg) ogen atom
cyano group, nitro gooupycloxs- gr Gumenzddroddeteabrytligemup-C&4 oner al | coxy
group, a lower al kanpylerg5IRyp dodpaol avarbsalkedymanocpdny - grroup) . 4. The
conmpound accor di ng té)-]ﬂ‘% » HREIRVBIR gtdup-(lced alygl isgo@poup whi ch may

bBieh
be substituted, wh ; | ected f
the following (i) tB° ff‘. liferd IBUIRRL G SR EHRA Y B P 3T

i) C carbo roypy having 3 to 7
carbon atons, (ii) BABEEHAIGE: AYHIDE R Qi\lfémgp ‘0 11 carbon
atoms, (iii) a nonociel $ubshELEEYSOFPTRUR) Wﬁ”@@ﬁ?gﬁﬁ"ﬁ > $08r 2 hetero
atons sel ected from nitrogen at -oxy,gen .atom _and L.fur a and (iv) a
bi cyclic hcter ocyclwlﬁlbilﬁg"s%%g‘g]?%‘i ﬁégimfié@uhéﬁ%r%ggﬂ%%s tgglmect ed 1£r o)m
nitrogen atom oxygefranpnBand a subsittied dnvaREYCHMEYSEHPRVD 5- to
7-menbered rings beisngstftusediovesr ¢@loalkylidewit utled wiokpo? geBup. 5. The
conpound accor di ng t @tifliad PhinyWerng),n RKbstisuted bheavbiebercalybup whi ch may
be substituted, V‘her%r&ﬁﬁ a substituted bicyclic hydrocarbon group, a
substituted monocyclic 5- or 6-membered heterocychic
group, a substituted monocyclic 5- or 6-membered
heterocyclic group-lower alkyl group or a substituted
bicyclic heterocyclic group-lower alkyl group, then the
substituent has substitueni(s) selected from the sub-
stituents of Group C mentioned below;
substituents of Group C:
a lower alky] group; a hydroxy-lower alkyl group; a lower
alkanoyl group; a lewer cycloalkylcarbonyl group; a
lower alkoxy group; a lower alkoxycarbonyl group; a
lower alkylsulfonyl group; a di-lower alkyl-substituted
carbamoyl group; a di-lower alkylamino-substituted
lower alkanoyl group;
a substituted or unsubstituted phenyl group;
a substituted or unsubstituted phenyl-O—;
a substifuted or unsubstituted phenyl-CO—;
a substituted or unsubstituted phenvl-lower alkanoyl
aroup;
a substituted or unsubstituted phenyl-Jower alkyl group;
a substituted or unsubstituted phenyl-lower alkoxy group;

a substituted or upsubstituted monocyclic ' 3- or
6-membered heterocyclic group;




cyclic group portion is a group selected from phenyl group, cycl ohexyl
group, cyclopenty] group, cyclobutyl group, cyclopropyl group, an i nglaagI?005
group, an indenyl group, a naphthyl group, tetrahydronaphthy], a
pyrrolidinyl group, an imda- zolidinyl group, a pyrazolidinyl group, an
oxol anyl group, a thiolanyl group, a pyrrolinyl group, an i mdazolinyl
group, a pyrazolinyl group, a pyrrolyl 1&toup, an imdazolyl group, a
pyrazolyl group, a 5 APR 2005 - 161 triazolyl group, a tetrazolyl group, a
furyl group, an oxazol%l group, an isoxazolyl group, an oxadi azol yl

group, a thienyl groupsulstihitadoby! wgeq thiay gol vl group, a

t hi adi azol yl group, arphﬁwﬁﬁgﬁhigﬁgHQ Cﬁﬁun@%d H?F\éf &Tnor phol i nyl
group, a thionor- onll,y ﬂ 8 p,’a pyrlnldlnyl group, a
pyrazi nyl group, a pyridasil gPéuBﬂsﬁprhanﬁllngnouppha tsct ghydr opyri dyl
group, a d|hydropyrrdéﬂm&ﬂHVﬂEgﬁuugpcaphenhydppngprnmhjgroup, a

per hydrothi- azepinyl group, an indolinyl group, an ‘isoi ndolinyl group, an
i ndolyl group, an i ﬁdétlbwmlgrdoupr uarsu bissai netd| yHorgrowdic asbepzi mi dazol yl
group, a ben- zothi azé#l)ﬁbnﬂrs@e@ héte Bz Qs zalovlh, -Ei04 1 BERRG; di oxol anyl
group, a benzothlenylogﬁ p, a benzofu- ryl” oup, a thienopyridyl group, a
t hi azol opyri dyl gr rrol opyri dyl group a di hydropyrrol opy- ridyl
group, a quinolyl 18un E%FQ%ﬁBF of 'Y@WDUS,EIQUQEMMmmaHmnﬂMzgroup, a

qui nazol i nyl gr oup, asulshiHatdapheyy! grayp, patioonoel ibey kugsioupsd a chr omanyl
group, an isochronmanyiognoyuglic §- @@%hﬁﬁﬁﬂhﬂbﬂﬁkﬂeﬁk HHc@@ Q?% i al ly or

conpl etely saturated ﬁ&&idé&lecﬂé@‘fﬁn%*ﬁ%&oﬁ;a@ H%Fgr B mgﬁed am no

group. 6. The conpoungd..acc a cyclic
group which may be subst fBR g}g ’ear’g Yhed ‘;}éVPBPgré%ebePrq is a group
sel ected fromthe groe }c rl?“ﬂ rﬂﬁ@HQlaﬂgirﬂ)uth?éle{Q}r}mw group, a
pyr- rolidinyl grou l HedrPuph| yl group a furyl group, it thienyl group,
a thiazolyl group, ipepmurgkmmrnlmnv @i phih@z i NwhessauRT gt nmor phol i nyl
group, a thionor- Id r [ i nyI group, a
pyrazi nyl group, a p? ; Hl \%5199{ A]qé [?1('9 ?Hﬁ Bcicp ‘Hb?rc an

i ndol i nyl group, an | p Bpts a' SHRMD ot HFE6Y1 Igmauhe a

t hi enopyri dyl group, HP% Eb v dyI group, a dlhydropyrrolopyridyl

group, a quinolyl mup:;ncanmhsogmirdmlrbsbn@rﬁup h,@u@glrm@XﬁJ:M%'u group and
partially or conpl et eltymsaturated cyclic -groups thereof; or (2) a

substituted am no R 2 - 162 7. The co ound according to
claim1, wherein Rgglﬁunpblcycﬁ‘c hvd?o;arbon arou ¥ i3 J

p having 9 1o 11 carbon
aloms,
(1) 2 monocyclic heterocyclic group containing 1 or 2
betero atoms selecied from nitrogen atom, OXYgen atom
and sulfur alom, and

(iv) a bicyclic heterocyclic group contammo 110 3 hetero
atoms selected from nnrogen atom, oxygen atom and
sulfur atom and comprising two 5- 1o 7-membered
nngs being fused; or

(2) a substituted amino growp.

3. The compound according 1o claim 1, wherein R® is

(1) a cyclic group which may be substituted, where the
cyclic group portion is a group selected from
phenyl group, cyclohexyl group, cyclopentyl group,

cyclobutyl group, cyclopropyl group, an indanyl
group, an indenyl group, a naphthyl group,
tetrabydronaphthyl, 4 pyrrolidinyl group, apn imida-
zolidinyl group, a pyrazolidinyl group, an oxolanyl
group, a thiolanyl group, a pyrrolinyl group, an
imidazolinyl group, a pyrazolinyl group, a pyvrrolyl
group, an imidazolyl group, a pyrazolyl group, a




(1) a cyclic group which may be substituted, where the cyclic group portion
is a group selected fromthe group consisting of a pyrrolidinyl groupAPR005
pi peri dyl group, a piperazinyl group, a norpholinyl group, a

t hi onorpholinyl. group, a pyridyl group; a pyrimdinyl group, an

i ndol i nyl group, an isoindolinyl group, a pyrrolopy- ridyl group, a

di hydr opyrrol opyri dyl group and par-"t'éﬁly or conpletely saturated cyclic
groups thereof; or (2) a substituted am no group. 8. The conpound
according to claim1, wherein R is (1) a cyclic group which may have 1 to
3 substituents which gigzoifiecmappa oetraich flegentp, antiryebextmdif rom t he
substituents of Goup Axa7myt bm%dagqg@,\/gzoyﬂeﬂ@ubhan @pelhazolgh oup portion

is selected fromthe ggp %Otﬁwnsr'l %F(I’LH a ﬁﬁagbgyghg_{}; dinmy¥hiHgoup, a

it omor phol | nyl or bUpES §W¥vm¥g{h o E"b}x Qyﬁf‘ﬁﬁmﬁ i ndol i nyl

group, an isoindol i nyl 2 giprrpzinal iEtine RGP BV SHP ¥Ry éomo’r-

di hydr opyrrol opyri dyl ghohpv@dup&rpymtﬂbllgryuprd@diﬂrﬁm@ﬂ@f%@!ﬂurat ed cyclic
groups thereof; or (2} gyragimviaroupup Subdtanyl gdolby, 4 wvragysubsti tuent s
whi ch are the sane or ghg]]‘}ﬁrqq[-;pa@)rtgp otie Ieﬂm‘}f Qrﬂiihlvarolﬁ}umztzni uents of

G oup B' nentioned bel s |15 pERe p1 n,chggn atom cyano
group, nitro group, oxo FOU car g group, a

| ower al koxy group, ‘c%vb@}’ 57% ’%3 Déglll% Jijléﬁ cg%%ar bon

group, a |ower al koxy- gﬁ%ﬁl:l ytiagoly V\&FO‘%PI, ﬁ@) J1 a8t

di - substi t ut ed am no gissupdolyl rasnop, @rbermmws@mlvi (B7EHD e dr Bﬁﬁbyl group, a
| ower cycl oal kyl - ., aoflibailyl gi@ch, & bummmlyhuetmlpheﬂwtm?gf oup, a

substituted or unsubstuﬁ@,ﬂ:&gﬂmnhqw{ h pearofikyy] @y .a benzufbstituted or
unsubstituted nonocycl k61 3o W"ﬁ hl%h rch.ﬁthO LAUpl .1 APR 2005
- 163 a substituted or’ umsu é !gﬁ i ,de rrg lﬁggbered
het er ocycl i c group-O, SHRP- Bﬁggfq%dfg%ﬁ ’nsucl) LP} ocycl ic 5- or
6- menber ed het er ocycl i E14YF GERRIGA TUIABELFOYENAE 1BPIEE Py | ower al kyl
group, a lower cycloal kylquip@udingd Eowr aaleléR?Z%lulb%]tlgthPEd 4 ower al kyl
group, a pyrimclinyl patieipzingl fiviugz alcphogitogperamg, a atirbedingX ol vyl group.

9. The conpound accor di r,lgutoaanygogﬁﬁwﬁgmql airtBp,1 o ;qaPhthyhdingin R- is (1) a

monocyclic, bicyclic of 5%#5%9' gjmanbt&oasaﬁa@qﬁlq@mgxaapt;?emyclnc gr oup

whi ch may be sub- stit of. am no group wh may” be substituted,
RIOUPS hc

(2) 2 substituted amino group.

6. The compound according to claim 1, wherein R" is

(1) a cyclic group which may be substituted, where the
cyelic group portion is a group selected from the group
consisting of phenyl group, cyclobexyl group, a pyr-
rolidiny] group, a tetrazolyl group, a furvl group, a

or

thienyl group, a thiazolyl group, a pipenidyl group, a
piperazinyl group, a morpbolinyl group, a thiomor-
pholinyl group, a pyridyl group, a pyrimidinyl group, a
pyrazinyl group, a pyridazinyl group, a perhydroazepi-
nyl group, an indolinyl group, an isoindolhinyl group, a
benzothienyl group, a thienopyridyl group, a pyrrol-
opyridyl group, a dihydropyrrolopyridyl group, a
quinolyl group, an isoquinolyl group, a quinoxalinyl
group and partially or completely saturated cyclic
groups thereof; or
(2) a substituted amino group.




represented by the formula: 10. The conpound according to any one of clains
1to 8 wherein Ais -CH2-. 11. The conpound according to any one of5 APR 2005
claimte 1 to 8 wherein Ais -CH, and R is hydrogen atom 12. The

conmpound according to any one of clains 1 to 8 wherein Ais -CH -, R is
hydrogen atom and R=is a cyclic group which may be substituted. 13. The
conpound according to any one of clarngé2 to 8, wherein Ais -CH -, R is
hydrogen. atom and R- is a substituted am no group. 14. A conpound

sel ected fron1the group consisting of : (S)-2-cyan o-1-[trans-4-(dinethyl

am nocar bonyl ) ?r) é%xpg 841 e MDY %Mldx'l qe’wkﬂ limz'l'&cyﬁ ;‘0 | -[trans-4-

(m or phol i nocar bon yl'am noJacety

-2-cyano-| -[trans- 41] 5-qycl mnvqh W}'}Il‘dmmﬂbbér??iﬁ [y “"( Where

cycl ohexyl am no] acet ¥k pl¢ wobisibogion {53 e&u@ysaﬂc;cl&;d[ftmmrihegm\p et hyl -

met hoxet hyl am nocar bg J:N'I gl exylam no] acetyl pyrrol idine; 5 APR 2005 -

164 (S)-2-cyano- I-[tra o :

i sopropyl am nocar bonQI gﬁfgﬁex ! ?{T*)’rl'l lI([;'le%rclzrel 1 TOU{P% er%?g)
(S)-2-cyano-1-[trans- ( REHERh I ki fISH ] m{l]]l he"xyl am no' ace
tyl pyrrolidine; (9S)- ZgC@/‘ahoﬂIPElﬂ?lhthlU}kﬂ@ﬁ Erlﬁﬂf Blrrolidin-1
yl carbonyl ]cycl o hcxylimsdélnojlagouy) pyrswbdelingt group, ‘L pyro OP}"
(S)-2-cyano-1-[trans- 41{BA g)aﬂﬂm}m;ppy)dnhqqard;drgm)lp and par-

cycl ohexyl am no] acet yl IP%'I]? 1ﬂﬁlelé]$)§a2m%ye§m@ychc aroups thereof;
-1-[trans-4-(4-acetyl p| he azi n- 1=yl carbonyl)

cycl ohexyl am no] acetg yrroI idine; (S)-2-cyano-1 -[trans-4-(2-isoin

c]olinyl carbonyl) dy Iﬂoﬁéxyﬂimtﬁﬂnﬁ!llé@eolt%ﬂlppyrrol i di ne;
('S) - 2- cyano- | - [ t r arts-Phd 4efdpopydi tydodingcnydpphgaraberen R is

| car bonyl | oh I
y{t Cans- Z ][ Zy€3ot ﬁg%[b)a*mgoeﬂf%‘%%f#\%fuﬂ inqwnﬁavé 9 1R yahdrtbents

acetyl pyrrolidine; %}“ﬁ Pydlﬁé qmﬁt C%ﬁ ngg)i (1,1?1;131-5%' per azi n-|
yl car bonyl ] cycl ohexyl%‘ SHB}@&‘eP

o-1-[trans-4-(cis-2, eycdicngtiw H@fr‘mﬁoﬁ ﬁe é%‘ﬁalr bom 91?‘3 C%E’PBh‘é?&/I amn o]
acetyl pyrrolidine; ($)stﬁag:¢ﬁno 1 -[trans-4-(5-nitro-2-isoindolinylcarbonyl)
cycl ohexyl am no] acet y4 @w,rcmdl Ingroup( 9) pipedylgh@rbupy aqnpemz(upylper

i di nocar bonyl) cycl ohexa,gloa RELINIPWIr ok bap neb [hlomorphohpyl
(S)-2-cyano-1-[trans-4-14 g

ar| b i iy u
cycl obexyl am no] acet yl P}l %QPI B’Q cR—%;; b’¥ %?? ]Sazpf:r,o ]q)&p)o_yrrol i
di nyl carbon)']) " cycl oH8¢9H8 ° “é)e P PRAPE Qﬁ i

rndyl oroup a dihydrop rro pyndyl group and par-

tially or completely saturaled cyclic groups thereof;

or

(2) an amino group substituted by 1 or 2 substifuents
which are the same or different and sclected from the
substituents of Group B' mentioned below;
substituents of Group A"

a halogen alom, cyano group, DItro group, aXo group,
carbamoy) aroup, a lower alkyl group, a lower alkoxy
group, a lower alkanoyl group, a lower alkoxycarbonyl
group, a lawer alkoxy-substituted lower alkyl group, a
mono- or di-substituted amino group, a mono- Or
di-substituted carbamoyl group,

a lower cycloalkyl-CO—,
a subslituted or unsubstiuted pbenyl group,
a substituied or unsubstituted phenyl-lower alkyl group,

a substituted or unsubstituted monocyclic 5- or
6-membered heterocyclic group,




(S)-2-cyano-I|-[trans-4-(4-cycl opropyl carbonyl pi perazin-|
| car bonyl ) cycl ohexyl am no] acet yl pyrrolidine; 5 APR 2005
(S)-2-cyano-1-[trans-4-(4-propionyl pi perazin-1-yl carbonyl) cycl ohexyl am
i no] acetyl pyrrolidine; (S)-2-cyano-|-[trans-4-(1-indolinylcarbony 1)
cycl obexyl am no] ace tyl pyrrolidine; (S)-2-cyano-I-[trans-4-(2,3-dihydro-1
H pyrrol e[ 3, 4-b] p yridin-2-yl carbonyl }&yctohexyl ami no]ace tyl pyrrol i di ne;
(S)-2-cyano-I-[trans-4-[4-(2-pyri md inyloxy)
pi periclinocarbonyl ] cycl ohexyl am no] acetyl pyrrolidine;
(S)-2-cyano- | - {trangy 4aitéki{1h1dd otsﬂOuaswlysmmtddnym@uqqycbi?pérl @i nocar bom I
] cycl ohexyl ani no} ace éﬁ] Hg]y gll e%rof&?ch'é—’ ofBiH 2905 andl65 me t ethyl -
on

benzyl pi perazi n-1 -yl car ohexvl ani. no}3 acet%{ gglrrol -1 dijne;
(S)-2-cyano- 1-[transk 4%11(55“1@9«% oﬁ&xypé‘é?%w Qm”ﬁ%B beF i'8i Rocar bonyl )
cycl ohexyl ani no] acet yifpyremobéredriesteicgychc @yaup-(0

{tlransb4 [ﬁ](NPhﬁnyls@@l’sQﬂmﬁ bfncnemszh-d '

1-yl car bonyl ] cycl ohexy] am ng} acet yl pyr g 2 lower
(S)-2-cyano-1-[trans? i‘l' ﬂﬁg @é‘ip g&]’éﬁg@oy}\y 'rlouP,nm}dmyl
yl car bonyl ) cycl ohexyl aﬂﬂ@ﬂ‘é&@%%‘lﬁ‘iﬁr yl group, a py

(S) - 2-cyano-1 - {t rans- 4erodp( 2-thkizehyl gmume&mﬁﬁﬁbb@w%" Erowp-
ycl obexvl ami no] acet y§ pyké ebixlioweid according to any one of claims 1 10 8,
(S)-2-cyano- I-[tra{;&l 4si01 -ngo QPr fﬁb{@iﬁ&dg_,}ﬂg tiiazthe4or tricyclic

yl car honyl ) cycl ohex?/1 am n 1? ce %{X%ﬁ?/ tér?)l g{:_il ‘ﬂ %%J R)h]é-hq-ﬁg{qu sub-

3-[t 4- (di met b O i di
(a5 T AR & oot b ear s g Phgstplcaecel e

m o0o] acet yl t hi azol rq»ms;nlétﬂ?)bmthﬁy@i@l d[trans-4-m or pholinacarbonyl)
c}+cl ohexyl am no] acetyl !l 7i azolidine; and (R)- 4 cyano-3-[trans-4-pyrroli
di nyl carbonyl) cycl obexvl am no] acetylthiazolidine; or a pharmaceutically
acceptabl e salt thereof. 15, Aphar maceutical conposition conprising at

| east one conpound accor di ng o any one of claiml to Sor 14 in an
anount effective as a dipepti d§\l [ peptidase IV inhibitor. 16. The

phar naceuti cal conposifion accoNdrng to claim 15 that includes it
pharmaceutical ly accept“abl e exﬁ pi ent or diluent.

10. The compound according to any one of claims 110 8,
wheremn A is —CH,—

11. The compound according to any one of claims 1 to 8,
wherein A is —CH,—, and R? is hvdrogen atom.

12. The compound according to any one of claims 1 to 8,
wherein A is —CH,—, R' is bydrogen atom, and R” is a
cyclic group which may be substituted.

13. The compound according 1o any one of claims 1 to 8,
wherein A is —CH,—, R’ is bydrogen_alom, and R~ is a
substituted amino group.

14, A compound selected from the group consisting of:

(S)-2-cyano-1-{trans-4-(dimethylaminocarbonyl)
cyclohexylaminoJacetylpyirolidine;

(S)-2-cyano-1-[trans-4-(morphclinocarbonyl)
:.ynlobcxvlamino]ac.etylpylroljdine

(S)-2-cyano-1-[irans-4-(5-pyrimidinyvlaminocarbonyl)
Lyclobbxyldmmo]dc.elylpyrrolldmc

(S)-2Z-cyano-1-[trans-4-(N-ethyl-N-
methoxethylaminocarbonyl)cyclohexylamino]
acetylpyrrolidine;




- 1le4 -

(S)-2-cyano-1-[trans-4-(N-ethyl-N-
isopropylaminocarbonyl)cyclohexylamino]
acetylpyrrolidine;

(S)-.?—cynno-1-[Irans-(N—meihyl-N-butylaminocnrbonyl)
cyclobexylaminojacetylpyrrolidine;

(S)-2-cyano-1-[trans-4-[(S)-2-methoxymethylpyrrolidin-1-
ylcarbonyleyclohexylamino Jacetylpyrrolidine;

(S)—2-cyano—l-[lrans-4—(3-carbarn0y1piperdinocarbonyl)
cyclohexylamino]acetylpyrrolidine;

(S)-2-cyano-1-[trans-4-(4-acetyipiperazin- 1-ylcarbonyl)
cyclohexylaminojacetylpyrrolidine;

(S)-2-cyano-1 -[trans-4-(2-isoindolinylcarbonyl)
cyclohexylamino]acetylpyrralidine;

(S)-2-cyano-1-{trans-4-[4-(3-pyridylcarbonyl)piperazin-1-
ylcarbonylJeyclohexvlaminoJacetylpyrrolidine;

(S)-2-cyano-1-{trans-4-[4-(3-thenoyl)piperazin-1-
ylcarbonylleyclohexylamino}acetylpyrrolidine;

(S)-2-cyano-1-{trans-4-[4-(4-chlorophenyl)piperazin-1-
ylcarbonyl Jeyclohexylamino facetylpyrrolidine;

(S)-2-cyano-1-[trans-4-(cis-2,6-
dimetbylmorpholinocarbonyl)eyclohexylamino]
acetylpvrrolidine;

(S)-2-cyano-1-[trans-4-(5-nitro-2-isoindolinylcarbonyl)
cyclobexylaminoJacetylpyrrolidine;
(S)-2-cyano-1-[trans-4-(pipcridinocarbonyl)
cyclobexvlamino Jacetylpyrrolidine;
(S)-2-cyano-1-[trans-4-(4-carbamoylpiperdinocarbonyl)
cyclobexvlamino Jacetylpyrrolidine;
(S)-2-cyano-1-[trans-4-(1-pyrrolidinylcarbonyl)
cyclobexylamino Jacetylpyrroliding;
(S)-2-cyano-1-[trans-4-(4-cyclopropylcarbonylpiperazin-1-
vicarbonyl)cyclohexylaminojacetvipyrrolidine;
(S)-2-cyano-1-[trans-4-(4-propionylpiperazin-1-ylcarbonyl)
cvclobexylamino]acetylpyrrolidine;
(S)-2-cyano-1-{trans-4-(1-indolinylcarbonyl)
cyclobexvlamino Jacetylpyrroliding;
(S)-2-cyano-1-[trans-4-(2,3-dihydro-1H-pyrrole[3,4-b]
pyridin-2-ylearbonyl)eyclohexylamino Jacetylpyrrolidine;
(S)-2-cyano-1-[irans-4-[4-(2-pyrimidinyloxy)
piperidinocarbonyl]cyclobexvlaminoJacetylpyrrolidine;
(S)-2-cyano-1-{irans-4-[4-(5-bromo-2-pyrimidinyloxy)
piperidinocarbonyljeyclohexylamine facetylpyrrolidine;
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*(S)-2-cyano-1-[trans-4-(cis-3,5-dimethv]-4-
benzylpiperazin-1-ylcarbonyl)eyclohexvlamino]
acelylpyrrolidine;

(S)-2-cyano-1-[trans-4-(4-
cyclohexylcarbonylaminopiperidinocarbonyl)
cyclohexylamino Jacetylpyrrolidine;

(S)-2-cyano-1-{trans-4-[4-(N-phenylcarbamoy!)piperazin-
I-ylcarbonyl]eyclohexylamino} acetylpyrrolidine;

(S)-2-cvano-1-{trans-4-(4-ethoxycarbonylpiperazino-1-
ylcarbonyl)cyclohexylaminoJacetylpyrrolidine;

(§)-2-cyvano-1-{trans-4-[4-(2-1hienyl)piperidinocarbonyl]
cyclobexylamino Jacetylpyrrolidine;

(5)-2-cyano-1-[trans-4-(1,1-dioxoperhvdro-1,4-thazin-4-
ylcarbonyljcyclohexylamino Jacetylpyrrolidine;

(R)-4-cyano-3-{itrans-4-(dimethylaminocarbonyvl)
cyclohexvlamino Jacetylthiazolidine;

(R)-4-cyano-3-[irans-4-(2-isoindolinylcarbonyl)
cylohexylaminolacetylthiazolidipe;

(R)-4-cyano-3-[trans-4-morpholinocarbonyl)
cyclohexylamino Jacetylthiazoliding; and

(R)-4-cvano-3-[trans-4-pyrrolidinylcarbanyl)
cyclobexylamino Jacetylthiazolidine;

or a pharmaceutically acceptable salt thereof.

15. Apharmaceutical composition comprising at least one
compound according to any one of claim 1 to § or 14 in an
amount effective as a dipeptidyl/peptidase TV inhibitor.

16. The pharmaceutical composition according to claim
15 that includes a pharmacewtically acceplable excipient or
diluent.




