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FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT
ENTRADA EN FASE NACIONAL -
1 SOLICITUD DE:
X Patente de invencién. [ ] Patente de Modelo de Utiidad.
X Capltuio . | T capitulo 1.
2 Nombre: TANABE SEIYAKU CO, LTD.
Direccion: 2-10, Dosho-Machi 3-chome, Chuo-Ku, IDENTIFICACION
SOLICITANTE Osaka-Shi, Osaka 541-8505, JAPON
M) Nacionalidad o Domicilio: JAPON cc. NT O
Lugar de Constitucion: JAPON
Teléfono: Fax: CE ] Oro (]
Bmal Cual
- Nomero ___ |
3 Nombre: RAMIRO CASTRO DUQUE ~ IDENTIFICACION
REPRESENTANTE | Direccién: Cra. 7 No. 16-56 Piso 9 cC. N NT [
0 APODERADO CE. Otro
Teléfono:  380-2200 Fax; 380-2700 - .
E-mail: Cua—
Nimero_170.322 TP_1003
4 Nombre: Kosuke Yasudsa, Hiroshi Morimoto, Saburc Kawanami, Masataka Hikota,
Takeshi Matsumoto, Kenji Arakawa
INVENTOR (ES) | Direccion: 14-24, Fujimi 4-chome, Fukiage-machi, Kita-adachi-gun, Saitama 369-0121,
(72) JP; 750-2:606, Onaricho 4-chome, Saitama-shi Saitama 331-0043, JP: 10-10, Negishi 2-
chome Saitama-shi, Satama 336-0024, JP; 16-18, Kashiwacho 2-chome, Shiki-shi,
Saitama 353-0007 JP; 3-10-1203, Takasago 3-chome, Saitama-shi, Saltama 336-0011,
JP; 3-2-211, Segasaki 2-chome, Saitema-shi, Saitama 336-0909, Japin (Respectivam.)
Nacionalidad o Domicilio: Japbn
§ PCT(86)
Solicitud Internacional No. PCT/JP01/08803 Fecha __05-10-2001
Publicacién Intemacional No. WO 02/30891 At Fecha __1804-2002
15 THulo (54): LLO DE 5 MIEMBROS QUE CONTIENE NITROGENO
. | -
7 Clasificacién intemacional (51) 611 31 /2
’ ]
8 Proridad (33) Pals de (32) Fecha (31) Nimero de Solicitud
|___Origen
sl No [] P 10-2000 2
JP 12-10-2000 312562/2000
P 30032001 _000251/2000
9 Comprdiants Gapcgd Mo, 0315280, Fecho 03042003 |

instrucciones para ef diligenciamiento del presente formulario, ver reverso de esta pagina.
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(10) IRLMES
WO 02/30891 Al

(51 BEWFESE’ CO7D 207/16, 40112, 403/12, 417712,
409714, 413712, 491/048, 405/14, 403/12, 471704, 495/04,
401714, 409712, 417714, AS1K 31/4439, 31/506, 31/501,
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INTERNATIONAL SEARCH REPORT International application No.
PCT/JP01/08803

A CLASSIFICATION QF SURIECT MATTER
Int C17 €07TD207/16, 401/12, 403/12, 417/12, 409/14, 413/12, 491/048, 405/14,
405/12, 471/04, 455/04, 401/16, 409/12, 417/14, A61E31/4439, 31/506, 31/501,
31/497, 31/5377, 31/428,

Arcordmg to Intersatienal Petent Classificstion (IPC) or to both antiocal clamnficaten md IPC

B. FIELDS SEARCHED

Minmmum docpmentation searched (clasmflcstion rystem followed by clasmficatyn symbals)
Int.Cl’ C07D207/16, 401/12, 403/12, 417/12, 409/14, 413/12, 491/048, 405/14,
405/12, 471/04, 495/04, 401/14, 409/13, 417/14, A61K31/4439, 31/506, 31/501,
31/497, 31/5377, 31/424,

Docurtemistion searched other than minmum documerishion to the extent that such documents are inclnded in the fizids searched

Electronis data bise consulicd durmg the miemational search (nams of deta buss and, where practicable, search terms used)
CA (STN) ,REGISTRY (STN) ,WPIDS (STN)

C DOCUMENTS CONSIDERED TO BE RELEVANT

Catagory” Citabvn of dosument, with indication, whare sppropriate, of tha relevint pagseges Relsvant to clalm No.

A US 6110549 A (Novartis AG), 1-19,27-32
29 MAgust, 2000 (259.08.00),
the whole document (Family: none)

A U8 6011155 A (Novartis AG), 1-19,a7-32
04 January, 2000 (04.01.00),
the whole documsant

& U8 6124305 A

D Further documents are Listed m the contianmstion of Bax C. D Soe patent family anmax.

*  Special estopores of orted docements SI*  tater document published after the Intermational Alleg date or
"A® dotument definmyg the ganeval stals of the art which is not prioty dain and not in conflict with the epplieation but oded to
considerad te be of particulsr relavense undarsteud the prowedpls or theory maderlying tho nveation
“E"  curiler domoment but published on or after the intemational fillng =~ “X°  document of pariouler relovance; the clsimed invention cannot be

dain enasidored novel or caanot be cousidered to izvolve m izventrv
"L® documect wiich may throw doubls o pricdity clska(z) or which by sinp when the doouwment Is taken alone
cited o outabiish tha publication dain of another elintion or ether "¥*  docomnt of partioular relsvarce; the clskmod invedtion cxznot be
special reneom (m specitied) considered to nvoive xn orventive stap when e doomnest &
0" dosummi vefarviag i sa orsl discloserm, use, oxkibition or ather cambined with one or mam other mch documeniy, sk
—— conbemation bemyg obvious to & parson sidiled tn the wt
T dovamany publishod prioe o the internstional fling dute bt Uider ~ “A"  docomant momber of the mme palent fkmily
tam e priority dete clefued
Datn of tie sctual eoxvplabhon of the mivrmationsl wearch Duto of mailing of the reternatsaral search tepest
01 November, 2001 {(01.11.01) 13 Novembar, 2001 (13.11.01)
Nams and mmaling addresy of the ISA/ Anthonead affieer
vapaness Patent Office .
Facxmile No. J | TesphomoNa.

Farm PCT/ISA/210 (second sheet) (July 1992)



INTERNATIONAL SEARCH REPORT Eeanonal spphication No
PCT/JP01/08803

Continuation of A.
31/423,31/498,31/519,31/401,31/4709,31/454,31/4025,31/427,31/433,31/55,

31/541,31/437,31/4725,31/4365,31/4035,31/498,31/41,31/4155, C07K277/06,277/42,
277/82,A61P43/00,3/10,

Continuation of B
317423 ' 317498 .31/519,31/401,31/4709,31/454, 31/4025, 31/427,31/433 31/55,

31/541,31/437,31/4725,31/4365,31/4035,31/498,31/41,31/4155,C07K277/06,277/42,
277/82

Form PCT/ISA/210 (extra shoet) (July 1992)




INTERNATIONAL SEARCH REFORT International appheation No.
PCT/JP01/08803

Boxl Observations whare certain claimy were found nnsearchabls (Cantinnation of ttum 1 of first shest)

Thus mismatione] search report has not been establshed m reapect of certun clame under Artsole 17(Z)(a) for the fhllowng reasons.

L B ClameNos 2026
becsuge they reiate to subject matter not reqrared to be marched by this Anthortty, namaly-

Claims 20-26 relate to methods for treatment of the human body by therapy.

Z Clalms Noa,,
D becsnse they relate to parts of the international application that do not comply with the prescribed requrements to suck e
extent that no meanmgful mternahonal search can be exrried out, spectdically

3 [J] CumimsNes
becsuse they aro dependent claimy tind are not drafied m sccordmmos with the second and third sentences of Ruls 6.4(a).

BoxIl Observations where mnity of invention i lacking (Continastian of item 2 of first sheet)

[ Thus International Searching Anthonty found muitipls mventicas i ths minrnational epplication, as follows.

t [ Asall requmed additiona! search foes were timaly paid by the spphicant, this internatioas] search roport covers all sexrchahle
clamns.

2 [J Asall searohable clarms could bo searched without effixt yust:fymg an addstional foe, thes Autharity did ot mvite payment
of any addshonal foe,

3 [ ummdmmmmummmwuwﬂmmmmm
ouly thoso clums for which fses wers pard, speoifically claxms Nos.

4, D No required additional search foes were timaly pald by the spplicant. Consequently, this mtemshonal
soarch report ia restuicted to the Invenhon St mentyoned in the clarmes; 1t 18 coversd by clatms Nos.

RemarkonProtest [ ]  Thoadditional scarch foes wero accompenied by the spplicent's protest.
D No protest accompanied the prymant of addibonal search foes.

Form PCT/ISA/Z10 (contmnaton of first sheet (1)) (July 1992)



PCT/4P01/08803

PATENT COOPERATION TREATY 9@
From the INTERNATIONAL BUREAU q’
To
PCT TSUKUNI, Hapme
SVAX TS Bidg
INFORMATION CONCERNING ELECTED 22-12, Toranomon 1-chome
OFFICES NOTIFIED OF THEIR ELECTION Minato-ku, Tokyo 105-0001
JAPON
(PCT Rule 61 3)
Date of mailing {day/month/yaar)
18 Apnil 2002 (18 04 02)
Applicant’s or sgent’'s file reference
FP2471PCT IMPORTANT INFORMATION
Intarnational application No. International filing date (dey/monthiyear] | Priomty date {day/monthiysar}
PCT/JP01/08803 05 October 2001 (05 10 01) 08 October 2000 (06 10 00)

Appilcant
TANABE SEIYAKU CO, LTD etal

1 The appiicant iz hersby informed that the International Bureau has, according to Article 31(7), notifled sach of the following
Officas of its slection

EP AT,BE,CH,CY,DE,DK,ES, FI,FR,GB,GR,IEIT,LU,MC,NL,PT,SE TR
National AU,BG,CA,CN,IL XR,MN,NO,NZ,PL,RO,SK,US

2 The following Offices have waived the requiremaent for the notfication af their elaction, the natfication will ba sent to themn
by the International Bureau only upon their request

AP GH,GM,KE,LS,MW,MZ,SD,SL,SZ,TZUG.ZW

EA AM,AZ,BY KG,KZ,MD,RU,TJ,TM

OA BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG

Nationsl AE,AG,AL,BA,B8,8R,BZ,CO,CR,CU,CZ,0DM,DZ,EC,EE,GD,GE,HR,HU,ID,IN,
IS,LC,LK,LALT,LV,MA MG, ,MK,MX,PH,SG,SI,TT,UA,UZ,VN,YU,ZA

3. Tha applicant is reminded that he must snter the "national phasa” befors the sxpiration of 30 months from the priority date
bafors aach of tha Officas listed above This must be done by paying the national fea{s) and furnishing , if prescenbed, a
transiation of the internanonal application {Articla 38{1){a}), as waell as. whera applicable, by furnlshing a transtation of any
annexaes of the international prellminary examination report {Article 38(3}{b) and Rule 74.1)

Somae offices hava fixed ume iimis expinng latar than tha above-mentionad tme limit. For detalled information about the
applicable trne imita and the acts to be performed upon entry Into the national phase bafore a particular Offics, sse Volume (I
of the PCT Applicant’s Quide

‘The entry Into the Europesn regional phase 1s postponad unhl 31 months from the priority data far all States dasignated for
ths purposes of obtaning a Europesn patant.

The Internationsl Buresu of WIPO Authonzed officer
M, chemin des Colombaites J Zahra
1211 Genava 20, Switzeriand
Facaimile No. {41 22) 740 14.35 Telephane No (41-22) 338 83 38

Form PCTAB/3IZ {September 1887) 4781447



WO 02/30891

PCT/JPD1/08803
PATENT COOPERATION TREATY
From the INTERNATIONAL BUREAU
To |
PCT TSUKUNI, Hejime
SVAX TS Bldg ¥ Y epy
NOTICE INFORMING THE APPLICANT OF THE 22-12, Torancmon 1-che “r
COMMUNICATION OF THE INTERNATIONAL Minato-ku, Tokyo 105-0L - —T
APPLICATION TO THE DESIGNATED QFFICES JAPON -

{PCT Rule 47 1(c), first sentance)

Data of mailing {day/month/year}
18 Apni 2002 (18 04 02)

Applicant’s or agent's file refarance
FP2471PCT

i

International applicatnon No. international fillng date (day/month/year) |Prionty date (day/monthiyear)
PCT/JP01/08803 05 October 2001 {05 10 01) 06 October 2000 (06 10 00)

IMPORTANT NOTICE

Applicant
TANABE SEIYAKU CO, LTD et al

T Notice 1s hereby grven that the Internationsl Buresu has communicated, as provided in Articls 20, the intsratlonal application
to the following designated Officas on the dats indicated abave as the data of malling of this notice

KR,US
In sccordance with Rule 47 1{c), third santenos those Offices will accept the present notice as conclusive evidenca that

the cornmunicauan of the Internatonal application has duly taken place on the date of mailing indicated above and no capy
of the international application is required to be furnished by the applicant to the deslgnated Office(s)

2 The follawing dasignated Officas have waived the raquiramesnt for such a communication at this tima

AE,AG,AL,AP,AU,BA,BB,BG,BR,BZ,CA,CN,CO,CR,CU,CZ,DM,D2,EA,EC,EE, EP,GD,GE,HR,HU,ID,
ILINLIS,LC,LIGLR,LT,LV,MA MG, MK, MN,MX,NO,NZ,0A,PH,PL,RO,SG,S1,5K, TT,UA,UZ VN,YU,
ZA

The communication will be made to those Officas only upon therr requast. Furthermore, those Offices do not require the
applicant ta furnish a copy of the international application {Rule 48.1({a bia))

3 Enclosed with this notice 12 & copy of the intemational application as published by the International Bureau on
18 April 2002 {18.04.02) under No WO 0230851

4. TIME LIMITS for filing a demand for International preliminary sxamination and for entry into nations! phass

The spplicable tme limit for antering the national phage will, subject to what Is sald In the following paragraph be 30 MONTHS
fram the prionty date, not only in respect of any slected Office if 8 demand for internatianal prelvmunary examination Iy filed
before the axpiration of 18 months from the priority dats, but aiso in raspsect of any damgnated Office, in tha absance of

filing of such demand whera Article22(1) as modified with effect from 1 Apnl 2002 apphas in respect of the designated Office
For furthar details, sas PCT Qazetts No 4472001 of 1 November 2001, pages 18528, 19832 and 10834, as wall as the PCT News
lenter, Octobar and Novemnber 2001 and Fabruary 2002 issues.

In practice, ime limiz gther than the 30-morth tme limit will continue to apply, far various periods of imae, in respect of certain
designsted or elected Offices. For raguiar updates on tha applicable time limits (20,21,30 or 31 months , or othar time limlt),
Ofiica by Offica, rafer to the PCT Gazxatte, the PCT Newaslerter and the PCT Applicant's Guide Volume Il Natonal Chaptars, all
available fram WIPQO's Intamnet sita, at http //www wipo InUpet’enindex.htmi

For filing a demand for intermational preliminary sxammation, ses the PCT Applicant's Guide, Voluma VA, Chapter IX Only en
an applicant who 18 a national or resident of a PCT Contracting State which is bound by Chapter Il has the nght to fils 8 demand
for intemational preliminsry examination (at present, all PCT Contracting Statas are bound by Chapter il )

It 1s the applicant’s sale responsaiblilty to monnor all these limits.

The Internatronsl Bureau of WIPO Authorizad officer
34, chemin des Colombaettes J Zahra
1211 Geneva 20, Switzariand
Facaimile No (41-22) 740 14 35 Telephane No {41 22) 338 91 11

Form PCTAB/308 {Apni 2002) qa781447



: PCT/JP01/08803

PATENT COOPERATION TREA1 Y 4[ )S,
1]

From the INTERNATIONAL BUREAU

PCT To
NOTIACATION CONCERNING
SUBMISSION OR TRANSMITTAL }'322‘%2'1;'?:;"“' —
OF PRIORITY DOCUMENT 22-12, Toranomon 1-chome J—.
(PCT Administrative Instructions, Section 411) Minato-ku, Tokyo 105-0001 /# i + "+ Y
JAPON an——y
'0115,-"
Date of meiling (day/month/year) [ ' s . — T -~
27 November 2001 (27 11 01) ¥ £
Applicant's or agent's file referance B
FP2471PCT IMPORTANT NOTIFICATION
International appilcation No International flling dats {day/month/ysar)
PCT/JP01/08803 05 Octaber 2001 (05 10 01)
Internatianal publication date {day/manth/year) Pnarity date {day/monzh/year)
Not yet publishad 08 October 2000 {06 10 00)

Applicant
TANABE SEIYAKU CO, LTD etal

1 The applicant is hereby notified of the date of recewst (except where the lettars "NR" appear In the right-hand egclumn) by the
Intarnationsl Bureau of the pnority documaentis) relating to the sarhar application(s) Indicated below Unless otharwise
ingicated by an ssterisk appeanng next to & date of recaipt, or by the lstters “"NR", In the right hand column, tha priority
doocumeant eoncerned was submitted or transmittad to the International Bursau in compliance with Ruls 17 1{a) ar (b)

2 This updates and raplaces any praviously lasuad notfication cancerning submission or transmittal of priority documents.

3  An astermk{®) appesring next to a date of recapt, in the right-hand aolumn, denotas a priority document submitted
or transmitted to the International Bureau but not in compllance with Rule 17 1({a) or (b} In such s case. ths attention
of the applicant = directed to Rule 17 1{c} which pravidas that na designated Office may disregerd the prilarity claim
concerned befars giving the applicant an opportunity. upon entry into the natonal phase, to furnish the priority document
within a time lImkt which is reasonable under the circumstances

4. The letters "NR" sppearing in the nght-hand ¢olumn denate a pnority dacumaent which was ngt recerved by the Intemationasi
Bursau or which the applicant did not raguest the recsiving Office to prepars and transmit to the iImternational Buresu,
a8 providsd by Rule 17 1(a) or (b), respectivaly In such a case, the sttention of the applicant Is directad to Ruls 17 1{o) which
provides that no designated Office may disregard the prionty ¢laim concernad befare giving the applhicant an opportunity,
upbn entry Into tha national phase to fumish the prnionty dooument within a bme limk whiah 1s reasonable under the

circumatances.
Pnamy date Puoadty aoollcation No. Country or ragional Offica Rate of recmnt
ar PCT racaiving Office ot orignty documant
06 Qcto 2000 (06 10 00) 2000-308528 JP 23 Nove 2001 (23 11 01)
12 Octo 2000 {12 10 00) 2000-312562 JP 23 Nove 2001 (23 11 01)
30 Marc 2001 (3003 01) 2001-099251 JP 23 Nove 2001 (23 11 01)

A
i
The international Bursau of WIPO Authonzed officer
34, chamin des Colombettes Somsak THIPHRAKESON
1211 Gensva 20, Switzerland
Facaimile No. (41-22) 740 14.35 Telaphone No {41-22) 338 83.38

Form PCTAB/04 {July 1888) 004488230



PCT/JP01/08803

) PATENT COOPERATION TRE. .lNY ’O
From the INTERNATIONAL BUREAU
PCT T
NOTIFICATION OF RECEIPT OF
TSUKUNI, Hapma
RECORD COFY SVAX TS Bidg
22-12, Toranomon 1-ch
{PCT Rule 24 2(a)) Minato-ku, Tokyo 105-0001

JAPON

Dete of malling (day/monthiyear) IMPORTANT NOTIFICATION

November 2001 (09 11 01)

Appiicant’s or agent’s fEo referance
FP2471PCT

International application No.
PCT/JP0O1/08803

dotailed balow

YASUDA, Kosuke et al (for US)

International fiing date
Priority date(s) claimed

Dete of recaipt of the recond copy
by the Intermational Bursau

List of demignated Offices

EA AM,AZBY.KG,KZ,MD,RU,TJ,TM

YU,ZA

Name{s) of the apphcantis} and State{s) for which thay are applicams
TANABE SEIYAKU CO, LTD (for all designated States except US)

05 October 2001 (05 10 01)
06 October 2000 (06 10 00)
12 October 2000 (12 10.00)
30 March 2001 (30 03 01)

19 October 2001 (19 10 01)

AP GH,GM,KE,LS,MW,MZSD,SL,SZ,TZ UG, ZW

EP AT,BE,CH,CY,DE,DK,ES,Fl,FR,GB,GR,IE,IT,LUMCNL,PT,SE TR
OA BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG

National AE,AG,AL,AU,BA,BB,BG,BR,BZ,CA,CN,CO,CR,CU,CZ,DM,DZ,EC,EE,GD,GE,HR,HU,ID,
IL,IN,IS,KR,LC,LK,LR,LT,LV,MA,MG,MK,MN,MX,NO,NZ,PH,PL,RO,SG,51,SK,TT,UA,US,UZ VN,

The applicant 13 heraby notified that the intemational Bursau has recelved the record copy of the intemations! application as

The Internations| Bureau of WIPQ
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Facsimila No. {41-22) 740 14.36

Authorizad offl

Telephones No (41-22)

DA

Form PCTAB/301 {April 2000)

004432687



PCT/JP01/08803

Continuation of Form PCT/1IB/30,
NOTIFICATION OF RECEIFT OF RECORD COPY I \
Dats of maifing {day/monthiyaar)
09 November 2001 {09 11 01) IMPORTANT NOTIFICATION
Applisant's or agant’s fiis referance Intamational spplication Na.
FP2471PCT PCT/JP01/08803
ATTENTION

The spplicant should carefully chack the data appeanng in this Notiflcation In case of any disorspancy betwesan thesa dats
and the indlcations n the internanonal application, the sppliasnt should immediately Inform the International Buresu

in addition, the spplicant’s stisntion is drawn to the infarmation contained 1n the Annax, relating to
E oma limita for entry into the national phase
E conflrmation of precautionary designations
E requiramants regarding pnomy documents
A oopy of this Notification Is being sent to the recshving Office and to the International Searching Authority

Form PCTAR/A01 {continuation sheet) {April 2000) 004432567



" \mternational applhcaton No.
+...NEX TO FORM PCT/B/301 PCT/JP01/08803

INFORMATION ON TIME LUIMITS FOR ENTERING THE NATIONAL PHASE

The applicant 1a raminded that the “national phase™ must be antered before each of the demgnated Offices Indicated in the
Notifloation of Receipt of Record Copy (Form PCT/1B/301) by paying national fess and furnishing transistions, as prescribed by
the applicable national laws

The tims imn for performing thess procadural acts is 20 MONTHS from the prionty date or, for those designated States
which tha applicant slects in a demand for international preliminary axamination or In a later slection, 30 MONTHS from tha
priomy date, provided that the alecton i1s made before the sxpiraton of 18 months from the pnonty date Some designatad (or
slected) Offices have fixad time limits which axpire aven later than 20 or 30 months from the priority date In other Offices an
extenslion of ime or grace period, in some cases upon payment of an additonal fes, is avallable

in sddition to these procadural acts, the applicant may also have to comply with other specisl requiremants appllcabls in
certain Offices. It s the spplicant’s responslbliity to ensurs that the necessary steps to anter the national phase are taken In s
timely fashion Most designated Officas do not Issue reminders to applicants In connegtion with the entry Into the national
phase

For detallad information about the procadural acts to be performed to entar tha national phass before sach designated
Office, the epplicsbie time Iimits and possible extensions of tima or graoe pariods, and any other requirements, ses the relevant
Chapters of Voluma [l of the PCT Applicant’s Guede. (nformation about the requirements for filing s demand for Intemational
prelminary axaminaton Is sot out n Chapter IX of Volumae | of tha PCT Applcant’s Gude.

GR and ES becams bound by PCT Chapter i on 7 Septernber 1986 and 8 Septamber 1887, respectively, and may, thersfore,
be elscted In 8 demand or a Jatar election flled on or after 7 Septamber 1668 and 8 Saptember 18987, respectively, regardiess of
ths flling date of the Intamatlonal application (Ses second paragraph above )

Nota that only an applicant who is » national or resident of a PCT Contracting State which ls bound by Chapter || has
the right to fils » damand for imemational preliminary sxarmination.

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS

This notfication lists only specifio designations made under Rule 4.8{(a} In the request. it Is important to check that these
designations are correct. Errors in designations can bs corrected where precautionary designations have bean mads undar
Rule 4.9(b) The applicant Is hereby reminded that any precautionary designations may bs confirmed acoording to Rule 4.6{o)
before the explration of 15 months from the prionty date. H Rt Is nat confirmed, It will sutomaticslly be regarded as withdrawn
by the applicant. There will be no reminder and no invitation Conflrmation of a designation consista of tha filing of & notles
spectlying the designatad State concarned (with an indication of the kind of protection or treatment desired) and the payment
of tha dasignation and confirmation fees. Confirmation must resch the reosiving Offica within the 15-month time fimic.

REQUIREMENTS REGARDING PRIORITY DOCUMENTS
For appiicams who have not yet complied with the requiremants regarding priomty documents, ths following Is recallsd

Wharte the prionty of an sarlier national, regional or internstional appilcation Is claimad, the applicant must submit a copy
of the sald sarller application, cartifled by the authority with which it was flled {"the pnority documant”) to the recsiving Offlce
(which wiil transmit it to the Internatonal Bureau) or directly to ths imtarmational Bureau, bafors the expiration of 18 months from
the priority date, provided that any such priority document may siifll be submitiad to the Intarnationsl Bureau before that date of
internstional publioation of the international application, In which case that dooument will ba considsred to have been recelved
by the intarnational Bureau on the last day of the 18-month tims limnt {Rule 17 1(a}))

Whare the priority document Is lasuad by ths receving Office, the applicant may, instsad of submitting the pnorhy
document, request the recelving Office to prepare and transmit the priority document to the international Bureau Such request
must be made before the expiration of the 18-month time limit snd may be subjected by the recelving Offics to the payment
of a foe (Rule 17 1{b}))

if tha priority document concarnad Is not submitted to the Intematlonal Bursau or if the request to the recelving Office
to prepare and tranamit the priority document has not been mads (and the eorresponding fee, If any, paid) within the sppllesble
time limrt indicared under the pracading paragraphs, sny designatad State may disregard the prionty elaim, provided that no
designatad Office may disregerd tha priority claim concerned befars giving the applicant an opportunity to fumnish the priartty
document within a tima imit which [s reasonable under the arcumstances.

Whaere seversl pnorties sra claimed. the priority dete to be cansldered for the purposas of compuung the 18-month tima
limit Is the fling date of the earllest application whose prnonty 13 claimed

12

Form PCTAB/A01 (Annex) (Aprii 2000) 004432667
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SPECIFICATICN
ALIPHATIC NITROGEN-CONTAINING 5-MEMBERED RING COMPOUND

TECHNICAL FIELD

The present invention relates to a novel aliphatic
nitrogen-containing 5-membered ring compound having
superior dipeptidylpeptidase IV (DPPIV) inhibitory action
that is useful as a pharmaceutical.

BACKGROUND ART

Dipeptidylpeptidase IV (DPPIV) is a kind of serine
protease that specifically hydrolyzes a dipeptide of Xaa-
Pro or Xaa-Ala (where Xaa may be any amino acid) from the N
terminus of a polypeptide chain

There are various reports regarding the role of DPPIV
(also called to as CD26) in the body and its relationship
with diseases (Holst, et al., Diabetes, Vol. 47, pp. 1663-
1670, 1998, Augustyns, et al., Current Medicinal Chemistry,
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
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
peptide

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

Consequently, DPPIV inhibitors are considered to be
useful for the prophylaxis and treatment of diabetes
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(particularly type 2 diabetes), et¢c Also, they are
expected to be effective for the prophylaxis and treatment
of other diseases i1nduced or exacerbated by impaired
glucose tolerance (including hyperglycemia (such as
postprandial hyperglycemia), hyperinsulinemia, diabetes
complications (such as renal disorder and neurological
disorder), lipid metabolism disorder and obesity, etc )

Moreover, DPPIV inhibitors are alsc expected to be
effective for the prophylaxis and treatment of diseases
that are to be improved by enhancing the appetite-suppress-
ing action of GLP-1 (including overeating and obesity,
etc.).

Also, DPPIV (CD26) present on the surface of T cells
is strongly upregulated following T cell activation, and
plays an important role in the activation and proliferation
of T cella. T cell activity is known to be suppressed when
DPPIV (CD26) is blocked by antibodies or inhibitory sub-
stances. Also, there has been an interest in the correla-
tion between this enzyme and the pathological state in
collagen metabolism disorders and diseases assoclated with
abnormal immunity. For example, the DPPIV (CD26) positive
rate of peripheral blood T cells is elevated in rheumatoid
patients, and high levels of DPPIV activity have been
detected in the urine of nephritis patients. Moreover,
DPPIV (CD26) is also thought to play an important role in
the entry of HIV into lymphocytes.

Consequently, substances that inhibat DPPIV (CD26)
are expected to demonstrate prophylactic and therapeutic
effects against diseases including autoimmune diseases
(such as arthritis and rheumatolid arthritis), osteoporosis,
acquired 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-
tives having DPPIV inhibitory actlon in Intermational
Patent Laid-Open Publications Nos. W098/15998 and
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The present invention provides a novel aliphatic
nitrogen-containing 5-membered ring compound having an
excellent DPPIV inhibitory action.

DISCLOSURE OF THE INVENTION

As a result of earnest research to solve the above
problems, the present inventors found a novel aliphatic
nitrogen-containing 5-membered ring compound having DPPIV
inhibitory action, thereby accomplished the present
invention.

Namely, the present invention relates to an aliphatic
nitrogen-containing 5-membered ring compound represented by
the formula (I]:

H'I

Rz—x—OLNH-CHz—CO—N/\A 1

CN

wherein A represents -CH;- or -§-,
R! represents hydrogen atom, a lower alkyl group, a
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
substituted, where the cyclic group portion is
(1) a monocyclic, bicycliec or tricyclic hydrocarbon
group, or
{11} a monocyclic, bicyclic or tricyclic hetero-
cyclic group, or
(2) an amino group which may be substituted,

or a pharmaceutically acceptable salt thereof.
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BEST MODE FOR CARRYING OUT THE INVENTION

Although optical isomers based on an asymmetric
carbon can be present in the objective compound [I] of the
present invention, the present invention includes any of
these optical isomers as well as mixtures thereof 1In
addition, although isomers (cis form or trans form) are
also present based on the relative positions of substi-
tuents with respect to the standard plane of a cyclic group,
the present invention also includes any of these isomers as
well as mixtures thereof.

In the present invention, examples of a lower alkyl
group, a lower alkylthio group, a lower alkylsulfonyl group,
a lower alkoxy group and a lower alkylamino group include
linear or branched groups having 1 to 6§ carbon atoms, and
particularly those having 1 to 4 carbon atoms. And, exam-
ples of a lower alkanoyl group and a lower alkanoylamino
group include linear or branched groups having 2 to 7
carbon atoms, and particularly those having 2 to 5 carbon
atoms. Examples of a lower cycloalkyl grcup and lower
cycloalkenyl group include those having 3 to 8 carbon atoms,
and particularly 3 to 6 carbon atoms Examples of a lower
alkylene group include linear or branched groups having 1
to 6 carbon atoms, and particularly 1 to 4 carbon atoms
Examples of a lower alkenyl group and lower alkenylene
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 fluorine, chlorine, bromine and iodine.

In the objective compound [I] of the present inven-
tion, examples of hydrogen atom or a lower alkyl group
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, & hydroxy
lower alkyl group or lower alkoxy lower alkyl group"
represented by R! include hydrogen atom, methyl group,
hydroxymethyl group and methoxymethyl group. Among them,
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hydrogen atom is preferred

In the compound [I] of the present invention, a
cyclic group portion of "a cyclic group which may be
substituted” represented by R? includes
(1) a monocyclic, bicyclic or tricyclic hydrocarbon group
and
(i1) a monocyclic, bicyclic or tricyclic heterocyclic group

Such monocyclic, bicyclic or tricyclic hydrocarbon
groups include those having 3 to 15 carbon atoms, which may
be partially or completely saturated.

Monocyclic hydrocarbon groups include those having 3
to 7 carbon atoms, examples of which include phenyl group,
cyclohexyl group, cyclopentyl group, cyclobutyl group,
cyclopropyl group, etc.

Bicyclic hydrocarbon groups include those having 9 to
11 carbon atoms, examples of which include an indanyl group,.
an indenyl group, a naphthyl group, a tetrahydronaphthyl
group and partially or completely saturated cyclic groups
thereof, etc.

Tricyclic 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 cycllc groupa thereof, etc.

Monocyclic, blcyclic or tricyclic heterocyclic groups
include a monocyclic, bicyclic or tricyclic heterocyclic
group containing 1 to 4 heteroc atoms selected from nitrogen
atom, oxygen atom and sulfur atom, which may be partially
or completely saturated.

Monocyclic heterocyclic groups include a heterocyclic
group containing 1 or 2 hetero atoms Belected 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,
a pyrrolinyl group, an imidazolinyl group, a pyrazolinyl
group, a pyrrolyl group, an imidazolyl group, a pyrazolyl
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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, a thiadiazolyl group, a pliperidyl group, a pipera-
zinyl group, a morpholinyl group, a thiomorpholinyl group,

a pyradyl group, a pyrimidinyl group, a pyrazinyl group, a
pyridazinyl group, a pyranyl group, a tetrahydropyridyl
group, a dihydropyridazinyl group, a perhydroazepinyl group,
a perhydrothiazepinyl and partially or completely saturated
cyclic groups thereof, etc.

Bicyclic heterocyclic groups anclude a heterocyclic
group containing 1 to 3 hetero atoms selected from nitrogen
atom, oxygen atom and sulfur atom and comprising two
saturated or unsaturated 5- to 7-membered rings being fused,
examples of which include
an indolinyl group, an isoindolinyl group, an indolyl group,
an indazolyl group, an isoindolyl group, a benzimldazolyl
group, a benzothiazolyl group, a benzoxazolyl group, a
benzodioxolanyl group, a benzothienyl group, a benzofuryl
group, a thienopyridyl group, a thiazolopyridyl group, a
pyrroleopyridyl group, a dihydropyrrolopyridyl group, a
quinolyl group, an isoquinolyl group, a quinoxalinyl group,
a quinazolinyl group, a phthalazinyl group, a cinnolinyl
group, & chromanyl group, an isochromanyl group, a
naphthyridinyl group and partially or completely saturated
cyclic groups thereof, etc

Tricyclic heterocyclic groups include a heterocyclac
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 benzoxolanopyrimidyl 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
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tricyclic hydrocarbon groupas or monocyclic, bicyclic or
tricyclic heterocyclic groups),

"{1) a monmocyclic hydrocarbon group having 3 to 7 carbon
atoms,

(11) a bicyclic hydrocarbon groups having 9 to 11 carbon
atoms,

(11i) a monocyclic heterocyclic group containing 1 or 2
hetero atoms selected from nitrogen atom, oxygen atom and
sulfur atom, or

{iv) a bicyclic heterocyclic group containing 1 to 3 hetero
atoms selected from nitrogen atom, oxygen atom and sulfur
atom and comprising two 5- to 7-membered rings being fused"
is preferred, examples of which include

"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-
vyl group, an oxolanyl group, a thiolanyl group, a pyrrol-
inyl 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 oxadlazolyl group,
a thienyl group, a thiazolyl group, an isothiazolyl group.
a thiadiazolyl group, a piperidyl group., a piperazinyl
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,
a perhydrothiazepinyl group, an indolinyl group, an iso-
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 group, a thienopyridyl
group, a thiazolopyridyl group, a pyrrolopyridyl group, a
dihydropyrrolopyridyl group, a quinolyl group, an iso-
quinolyl group, a quinoxalinyl group, a quinazolinyl group,
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a phthalazinyl group, a cinnolinyl group, a chromanyl group,
an isochromanyl group, a naphthyridinyl group and partially
or completely saturated cyclic groups thereof, etc.".

Among them, more preferred examples include:

"phenyl group, cyclohexyl group, a pyrrolidinyl group, a
tetrazolyl group, a furyl group, a thienyl group, a thia-
zolyl group, a piperidyl group, a piperazinyl group, a
morpholinyl group, a thiomorpholinyl group, a pyridyl group,
a pyrimidinyl group, a pyrazinyl group, a pyridazinyl group,
a perhydroazepinyl group, am indolinyl group, an isocindol-
inyl group, a benzothienyl group, a thiencpyridyl group, a
pyrrolopyridyl group, a dihydropyrrolopyridyl group, a
quinolyl group, an isoquinolyl group, a quinoxalinyl group
and partially or completely saturated cyclic groups thereof,
etc.®*, and further preferred examples include

"a pyrrolidinyl group, a piperidyl group, a piperazinyl
group, & morpholinyl group, a thiomorpholinyl group, a
pyridyl group, a pyrimidinyl group, an indolinyl group, an
isoindolinyl group, a pyrrolopyridyl group, a dihydro-
pyrrolopyridyl group and partially or completely saturated
cyclic groups thereof, etc "

Among them, particularly preferred examples include
®*]1-pyrrolidinyl group, l1l-piperidyl group, l-piperazinyl
group, 4-morpholinyl group, 4-thiomorpholinyl group, 2-
pyridyl group, 2-pyrimidinyl group, 2-isoindolinyl group,
l-indolinyl group, 2,3-dihydro-1H-pyrrolo(3,4-b)pyridin-2-
¥l group, etc ".

*"A cyclic group (a momnocyclic, bicyclic or tricyclic
hydrocarbon group or a monocyclic, bicyclic or tricyclic
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
selected from the following "substituents of Group A"

Among them, "substituentes of Group A'" are more preferred.
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In the objective compound [I] of the present
invention, "an amino group which may be substituted"®
represented by R? may be unsubstituted or may be an amino
group having 1 or 2 substituents which are the same or
different (a mono- or di-substituted amino group).

Substituents in the amino group are not particularly
limited, and examples of which include substituents
selected from the following "substituents of Group B".
Among them, "substituents of Group B'" are more preferred.

"An amino group which may be substituted" represented
by R? 18 preferably a substituted amino group (a mono- or
di-gubstituted amino group), and more specifically *“an
amino group substituted by 1 or 2 substituents which are
the same or different and selected from the group conslst-
ing of a lower alkyl group (methyl group, ethyl group,
isopropyl group, butyl group, etc.), a lower cycloalkyl
group, a lower alkoxy-substituted lower alkyl group, a
pyrimidinyl group., a thiazolyl group and a thiadiazolyl
group" is preferred Among them,

(i) an amino group di-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

(ii1) an amino group mono-substituted by a substituent
selected from a pyrimidinyl group, a thiazolyl group and a
thiadiazolyl group"™ is more preferred, and

"an amino group di-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.), & lower cycloalkyl group and a lower alkoxy-substi-
tuted lower alkyl group" 1s particularly preferred.

As substituents of Group A, the following substa-
tuents are mentioned:
a halogen atom (Cl, F, Br, etc.), cyano group, nitro group,



10

15

30

a5

10 3!

oxo group, hydroxy group, carboxy group, oxidyl group.
amino group, carbamoyl group, aminosulfonyl group, a lower
alkyl group, a lower alkoxy group; a lower alkanoyl group,
a lower alkoxycarbonyl group, a lower alkoxy-substituted
lower alkanoyl group; a lower alkoxycarbonyl-substituted
lower alkoxy group; a lower alkoxycarbonyl-substituted
lower alkoxycarbonyl group,

a lower alkylthio group,

a lower alkylsulfonyl group,

a di-lower alkylamino-substituted lower alkoxy group;

a di-lower alkylaminocarboxy group,

a lower alkyl group substituted by group(s) selected from
amino group, carbamoyl group, a halogen atom, hydroxy group,
carboxy group, a lower alkoxy group and a mono- or di-
substituted amino group

(substituents in the substituted amino group portion are
not particularly limited, and examples of which include
substituents of Group C mentioned below.),

a mono- or di-substituted amino group or a mono- or di-
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,

a substituted or unsubstituted lower cycloalkyl-CO-,

a substituted or unsubstituted lower cycloalkyl-lower alkyl
group,

substituted or unsubstituted phenyl group,

substituted or unsubstituted phenyl-O-,

substituted or unsubstituted phenyl-CO-,

substituted or unsubstituted phenyl-lower alkyl group,
substituted or unsubstituted phenyl-O-lower alkyl group,
substituted or unsubstituted phenylsulfonyl group,
substituted or unsubstituted phenyl-lower alkoxy group,

subatituted or unsubstituted phenyl-lower alkoxycarbonyl

group,
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a substituted or unsubstituted cycloalkenyl group (a cyclo-
butenyl group, etc.),

a substituted or unsubstituted bicyclic heterocyclic group,
a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group,

a substituted or unsubstituted monocyclic 5- or §-membered
heterocyclic group-0-,

a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-CO-,

a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-CO-lower alkyl group, and

a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-lower alkyl group

(substituents in the substituted lower cycloalkyl group
portion, substituted phenyl group portiom, substituted
lower cycloalkenyl group portion, substituted bicyclice
heterocyclic group portion or substituted monocyclic 5- or
6 -membered heterocyclic group portion are not particularly
limited., and examples of which include

a halogen atom (Cl, F, Br, etc ), cyano group, nitro 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 imidazolidainyl
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
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atom and comprising two 5- or 6-membered rings being fused,
and examples of which include an isoindolinyl group, an
indolinyl group, etc.)

---Substituents group A' (particularly preferred substi-

As more preferable substituents of Group A, the
following substituents are mentioned.
a halogen atom (Cl, etc.), cyano group, nitro group; oxo
group, carbamoyl group, & lower alkyl group, a lower alkoxy
group; a lower alkanoyl group, a lower alkoxycarbonyl
group; a lower alkoxy-substituted lower alkyl group,
a mono- or dl-substituted amino group (a lower cycloalkyl-
carbonyl-substituted amino group, etc.),
a mono- or di-substituted carbamoyl group (a phenyl-substi-
tuted carbamoyl group, etc )},
a lower cycloalkyl-co-,
a substituted or unsubstituted phenyl group (phenyl group.
a halophenyl group, etc ),
a substituted or unsubstituted phenyl-lower alkyl group (a
phenyl -lower alkyl group, a halophenyl-lower alkyl group,
etec ),
a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group {(a thienyl group, etec.),
a substituted or unsubstituted monocyclic 5- or 6-membered
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.).
(In the above description, each monocyclic 5- or 6-membered
heterocyclic group portion includes a monocyclic 5- or 6-
membered heterocyclic group containing i or 2 hetero atoms
selected from nitrogen atom, oxygen atom and sulfur atom,
and examples of which include a pyridyl group, a pyrimidin-
¥yl group, a thienyl group, etc )
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------ Substituents of Group B.--------cccrccncna.

As substituents of Group B, the following
substituents are mentioned-

a lower alkyl group, a lower alkoxy-substituted lower alkyl
group, a lower alkoxycarbonyl-substituted lower alkyl
group, a hydroxy lower alkyl group, a carboxy lower alkyl
group,

a substituted or unsubstituted lower cycloalkyl group,

a substituted or unsubstituted lower cycloalkyl-lower alkyl
group,

a substituted or unsubstituted phenyl group,

a substituted or unsubstituted phenyl-lower alkyl group,

a substituted or unsubstituted bicyclic hydrocarbon group,
a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group.

a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-lower alkyl group, and

a substituted or unsubstituted bicyclic heterocyclic group-
lower alkyl group

(substituents in the substituted lower cycloalkyl 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
limited, and examples of which include substituents in the
substituents of Group C mentioned below.

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

Also, a monocyclic 5- or 6-membered heterocyclic
group portion includes a monocyclic 5- or 6-membered
heterocyclic group containing 1 or 2 heteroc atoms selected
from nitrogen atom, oxygen atom and sulfur atom, and
examples of which include
a piperidyl group. a piperazinyl group. a morpholinyl group,
a pyridyl group, a pyrimidinyl group, a pyrazinyl group, a
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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 bicyeclic heterocyclic group containing 1 to 3 hetero
atoms selected from nitrogen atom, oxygen atom and sulfur
atom and comprising two 5- or 6-membered rings being fused,
and examples of which include a benzodloxolanyl group,
etc.).
------ Substituents of Group B' (more preferred substituents
of Group B).-------cc----n--

As more preferred substituents of Group B, the
following substituents are mentioned:
a lower alkyl group (methyl group, ethyl group, 1lsopropyl
group, butyl group, etc.), a lower cycloalkyl group, a
lower alkoxy-substituted lower alkyl group, a pyrimidinyl
group, a thiazolyl group, a thisdiazolyl group.

As particularly preferred substituents of Group B,
the following substituents are exemplified

In case that R? is a di-substituted amino group,
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; and
in case that R? is a mono-substituted amino group, a
pyrimidinyl group, a thiazolyl group and a thiadiazolyl
group
------ Bubstituents of Group C:-----cccccucnoaan

As substituents of Group C, the following substi-
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
group, a di-lower alkylamino-substituted lower alkanoyl
group; and
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substituted or unsubstituted phenyl group,

substituted or unsubstituted phenyl-O-,

substituted or unsubstituted phenyl-CO-,

substituted or unsubstituted phenyl-lower alkanoyl group,
substituted or unsubstituted phenyl-lower alkyl group,
substituted or unsubstituted phenyl-lower alkoxy group,

[T I T B I R

substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group,
a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-0- (a pyridyloxy group, etc.),
a substituted or unsubstituted monocyclic 5- or 6§-membered
heterocyclic group-CO- (a pyridylcarbonyl group, etc.),
and
a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-substituted amino group (a pyridylamino
group, etc )
(substituents in the substituted phenyl group portion or
substituted monocyclic 5- or 6-membered heterocyclic group
portion are not particularly limited, and examples of which
include
a halogen atom (Cl, F, Br, etc ), cyano group, nitro group,
OX0 group, a lower alkyl group., a lower alkoxy group, a
lower alkanoyl group, and a lower alkoxycarbonyl group, 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
exanmples of which include
a piperidyl group, a paiperazinyl 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.)
In the objective compound [I] of the present
invention, as R? when X is -N(R))- or -0-, a cyclic group
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which may be substituted may be mentioned as a preferred
example.

Also, 1n the objective compound [I] of the present
invention, as R? when X is -CO-, there may be mentioned
{1) a monocyclic, bilcyclic or tricyclic nitrogen-containing
heterocyclic group which may be substituted or (2) an amino
group which may be substituted, represented by the formula-

f‘ \N
7/

as preferred examples.

Also, in the objective compound [I] of the present
invention, among the two kinds of cis-trans isomers based
on a cyclohexyl ring in the structure {I)] as a standard
plane, a trans-isomeric compound is more preferred from the
viewpoint of obtaining higher DPPIV inhibitory activity.
That is, among the objective compound [I]) of the present
invention, a compound having the following partial struc-

H1
—XIIu- @NH—

or a pharmaceutically acceptable salt thereof is preferred.

ture

In particular, for a compound in which the group X is
-C0-, superiority of such trans i1somer is remarkable

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 1is (1) a
monocyclic, bicyclic or tricyclic hydrocarbcen group, or
(11) a monocyclic, bicyclic or tricyclic heterocyclic group,
or
(2) an amino group having 1 or 2 substituents which are the
spame or different and selected from the substituents of
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Group B can be mentioned. (Compound Group 1)

Also, as other compound groups, among the compounds
[I] or the above-mentioned Compound Group 1, the compounds
in which R? is
(1) a cyclic group which may be substituted, where the
cyclic group portion is selected from the following (1) to
(iv) -
(1) a monocyclic hydrocarbon group having 3 to 7 carbon
atoms,
(i1) a bicyclic hydrocarbon groups having 9 to 11 carbon
atoms,
(1ii) a monocyclic heterocyclic group containing 1 or 2
hetero atoms selected from nitrogen atom, oxygen atom and
sulfur atom, and
(iv) a bicyclic heterocyclic group containing 1 to 3 hetero
atoms selected from nitrogen atom, oxygen atom and sulfur
atom and comprising two 5- to 7-membered rings being fused,
or
(2) a substituted amino group,
can be mentioned (Compound Group 2).

Also, among the above-mentioned Compound Group 2, the
compounds in which R? is
(1) a cyclic group which may be substituted wherein the
cyclic group portion is a group selected from
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-
yl group, an oxolanyl group, a thiolanyl group, a pyrrolin-
yl group, an imidazolinyl group, a pyrazolinyl group, a
pyrrolyl group, an imidazolyl group, a pyrazolyl group, a
trlazolyl 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,
a thiadiazolyl group, a piperidyl group, a piperazinyl
group, a morpholinyl group, a thiomorpholinyl group, a
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pyridyl group, a pyrimidinyl group, a pyrazinyl group, a
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pyridazinyl group, a pyranyl group, a tetrahydropyridyl
group, a dihydropyridazinyl group, a perhydroazepinyl group,
a perhydrothliazepinyl group, an indolinyl group, an iso-
indolinyl group, an indolyl group, an indazolyl group, an
i1soindolyl group, a benzimidazolyl group, a benzothiazolyl
group, a benzoxazolyl group, a benzodioxolanyl group, a
benzothienyl group, a benzofuryl group, a thiencpyridyl
group, a thiazolopyridyl group., a pyrrolopyridyl group, a
dirhydropyrrolopyridyl group, a quinolyl group, an ilso-
quinolyl group, a quinoxalinyl group, 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; or
(2) a substituted@ amino group can be mentioned (Compound
Group 3)

Also, in Compound Group 3, as more preferred compound
group, the compounds in which R? is
(1) a cyclic group which may be aubatituted, where the
cyclic group portion is a group selected from the group
consisting of phenyl group, cyclohexyl group., a pyrrolidin-
¥yl group, a tetrazolyl group, a furyl group, a thienyl
group, a thiazolyl group, a piperidyl group, a piperazinyl
group, a morpholinyl group, a thiomorpholinyl group, a
pyridyl group, a pyrimidinyl group, a pyrazinyl group, a
pyridazinyl group, a perhydroazepinyl group, an indolinyl
group, an 1isoindolinyl group, a benzothienyl group, a
thienopyridyl group, a pyrrolopyridyl group, a dihydro-
pyrrolopyridyl group, a quinolyl group, an isoquinolyl
group, a quinoxalinyl 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
group, the compounds in which R? is
(1) a cyclic group which may be subatituted wherein the
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cyclic group portion is a group selected from

a pyrrolidinyl group, a piperidyl group, a piperazinyl
group, & morpholainyl group, a thiomorpholinyl group, a
pyridyl group., a pyrimidinyl group, an indolinyl group, an
isoindolinyl group, a pyrrolopyridyl group, a dihydro-
pyrrolopyridyl group and partially or completely saturated
c¢yclic groups thereof, or

{(2) a substituted amino group can be mentioned {(Compound
Group 5)

Also, among the compounds [I], as another more pre-
ferred compound group, the compounds in which R? is
(1) a cyclic group which may have 1 to 3 substituents,
which are the same or different, selected from the
pubsatituents of Group A', where the cyclic group portion is
selected from the group consieting of
a pyrrolidinyl group, a piperidyl group, a plperazinyl
group, a morpholainyl group, a thiomorpholinyl group, a
pyridyl group., a pyrimidinyl group, an indolinyl group, an
isoindolinyl group, a pyrrolopyridyl group, a dihydro-
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)

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)

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 -co0-, R? is (1) a
monocyclic, bicyclic or tricyclic nitrogen-containing
heterocyclic group which may be substituted or (1) an amino
group which may be substituted, represented by the formula:
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can be mentioned. (Compound Group 8)

Also, among the compounds [I] or the above-mentioned
Compound Groups 1, 2, 3, 4, 5, 6, 7 or 8, as more preferred
compound groups,

a compound group in which X 18 -CO- or -0- and A is -CH;-,
a compound group in which X is -CO- or -0-, A 18 -CH;- and
R! 18 hydrogen atom,

a compound group in which X is -CO-, A is -CH;- and R! is
hydrogen atom;

a compound group in which X is -CO-, A is -CH;-, R! is
hydrogen atom and R? is a cyclic group which may be substi-
tuted,

a compound group in which X is -CO-, A is -CHz-, R! is8
hydrogen atom and R? 18 a substituted amino group,

a compound group in which X is -CO- or -0O- and A is -8-,

a group of compounds in which X is -CO- or -0-, A is -8-
and R! is hydrogen atom;

a compound group in which X is -CO-, A is -8- and R! is
hydrogen atom,

a compound group in which X is -CcO-, A is -S-, R! is hydro-
gen atom and R? 18 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? 18 a substituted amino group, etc. may be
mentioned.

Also, in each of the above-mentioned compound groups,
as a more preferred compound group, a compound group having
the following partial structure-

\\H1
e

can be mentioned.
Also, among the compounds (I]), the following com-
pounds can be mentioned as examples of preferred compounds;
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(8) -2-cyano-1-[trans-4-(5-nitro-2-pyridylamino) -
cyclohexylamino] acetylpyrrolidine,

(8)-2-cyano-1-[trans-4- (5-cyano-2-pyridyloxy) -
cyclohexylamino] acetylpyrrolidine,

(S)-2-cyano-1-[trans-4- (dimethylaminocarbonyl) -
cyclohexylamino] acetylpyrrolidine,

(S)-2-cyano-1-[trans-4- (morpholinocarbonyl)cyclo-
hexylamino] acetylpyrrolidine,

(8) -2-cyano-1-[trans-4- {(S5-bromo-2-pyrimidinyloxy) -
cyclohexylamino] acetylpyrrolidine;

(S) -2-cyano-1-[trans-4-(5-pyrimidinylaminocarbonyl) -
cyclohexylamino] acetylpyrrolidane;

(S) -2-cyano-1-[trans-4- (N-ethyl-N-methoxyethylamino-
carbonyl) cyclohexylamino] acetylpyrrolidine,

(8) -2-cyano-1-[trans-4- (N-ethyl-N-isopropylamino-
carbonyl) cyclohexylamino] acetylpyrrolidine,

(S) -2-cyano-1-[trans-4- (N-methyl-N-butylamino-
carbonyl) cyclohexylamino] acetylpyrrolidine;

(8) -2-cyano-1-[trans-4-[(8S) -2-methoxymethylpyrroli-
din-1-ylcarbonyl] cyclohexylamino] acetylpyrrolidine,

(8) -2-cyano-1-[trans-4-(3-carbamoylpiperidinocarbon-
yl) cyclohexylamino) acetylpyrrolidine,

(8) -2-cyano-1-{trans-4-(3-nitro-2-pyridylamino) cyclo-
hexylamino)] acetylpyrrolidine;

{(8) -2-cyano-1-[trans-4- (4-acetylpiperazin-l1-ylcarbon-
yl)cyclohexylamino] acetylpyrrolidine;

(8) -2-cyano-1-[trans-4-(2-isoindolinylcarbonyl)cyclo-
hexylamino] acetylpyrrolidine,

(S) -2-cyano-1-[trans-4-[4-(3-pyridylcarbonyl)pipera-
zin-1l-ylcarbonyl] cyclohexylamino] acetylpyrrolidine,

(§) -2-cyano-1-{trans-4-{4-(3-thenoyl)piperazin-1-yl-
carbonyl] cyclohexylaminolacetylpyrrolidine;

(S)-2-cyano-1-{trans-4-[4-(4-chlorophenyl)piperazin-
l1-ylcarbonyl]cyclohexylamino}acetylpyrrolidine,

(8) -2-cyano-1-[trans-4-(cis-2,6-dimethylmorpholino-
carbonyl)cyclohexylamino] acetylpyrrolidine,



10

15

a5

30

35

- 22 -

(8) -2-cyano-1-[trans-4-(5-nitro-2-iscindolinyl-
carbonyl)cyclohexylamino] acetylpyrrolidine,

(8) -2-cyano-1-[trans-4- (piperidinocarbonyl)cyclo-
hexylamino] acetylpyrrolidine,

(8) -2-cyano-1-[trans-4- (4-carbamoylpiperidinocarbon-
yl)cyclohexylamino] acetylpyrrolidine;

(8) -2-cyano-1-{trans-4- (1-pyrrolidinylcarbonyl) -
cyclohexylamino] acetylpyrrolidine,

(8) -2-cyano-1-[trans-4- (4-cyclopropylcarbonyl-
piperazin-1l-ylcarbonyl)cyclohexylamino] acetylpyrrolidine,

{(8) -2-cyano-1-{trans-4- (4-propionylpiperazin-1-yl-
carbonyl)cyclohexylamino] acetylpyrrolidine,

(8) -2-cyano-1-[(trans-4-(1-indolinylcarbonyl)cyclo-
hexylamino] acetylpyrrolidine,

(8) -2-cyano-1-(trans-4-(2,3-dihydro-1H-pyrrolo[3,4-
blpyridin-2-ylcarbonyl)cyclohexylamino] acetylpyrrolidine,
(8) -2-cyano-1-[{trans-4-[4-{2-pyrimidinyloxy) -

plperidinocarbonyl] cyclohexylamino] acetylpyrrolidine,

(5) -2~-cyano-1-{trans-4-[4-(5-bromo-2-pyrimidinyloxy) -

piperidinocarbonyl)] cyclohexylaminolacetylpyrrolidine;

(8) -2-cyano-1-[trans-4-{cis-3,5-dimethyl-4-benzyl-
pilperazin-l-ylcarbonyl)cyclohexylaminolacetylpyrrolidine;

(S)-2-cyano-1-[trans-4-(4-cyclohexylcarbonylamino-
piperidinocarbonyl)cyclohaxylamino] acetylpyrrolidine,

(S) -2-cyano-1-{trans-4-{4- (N-phenylcarbamoyl) -
piperazin-l-ylcarbonyl]cyclohexylamino}acetylpyrrolidine;

{(8) -2-cyano-1-[transe-4- (4-ethoxycarbonylpiperazin-1-
ylcarbonyl) cyclohexylamino] acetylpyrrolidine,

(S)-2-cyano-1-{trans-4-[4- (2-thienyl)piperidino-
carbonyl] cyclohexylamino}acetylpyrrolidine,

(S)-2-cyano-1-[trans-4-(1,1-dioxoperhydro-1,4-thia-
zin-4-ylcarbonyl)cyclohexylamino)acetylpyrrolidine,

(R) -4-cyano-3- [trans-4-(5-nitro-2-pyridylamino)cyclo-

hexylamino] acetylthiazolidaine,
(R) -4-cyano-3-[trans-4- (5-cyano-2-pyridyloxy) cyclo-
hexylaminolacetylthiazolidine,
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(R) -4-cyano-3-[trans-4- (dimethylaminocarbonyl)cyclo-
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hexylaminolacetylthiazolidine,

(R) -4-cyano-3-[trans-4- (2-1soindolinylcarbonyl)cyclo-
hexylamino]acetylthiazolidine;

(R) -4-cyano-3-[transe-4- (morpholinocarbonyl)cyclo-
hexylamino] acetylthiazolidine, and

(R) -4-cyano-3- [trans-4- (pyrrolidinylcarbonyl)cyclo-
hexylamino] acetylthiazolidine.

The objective compound [I] or a pharmaceutically
acceptable salt thereof of the present invention has
superior inhibitory action on the enzyme activity of DPPIV.
They have superior inhibitory action especially on human
DPPIV. In addition, they also exhibit high selectivity
with respect to DPPIV (namely, type IV dipeptidylpeptidase)
in various serine proteases (e.g., plasmin, thrombin,
prolylendopeptidase, trypsin and dipeptidylpeptidase 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
by means of its DPPIV ainhlbitory action.

Thus, the objective compound [I] or m pharmaceutl-
cally acceptable salt thereof of the present invention is
useful as prophylactic or therapeutic agents for diseases
relating to DPPIV (diseases medliated by DPPIV), that 1is,
diseases which 18 expected to be alleviated by inhibiting
DPPIV enzyme activity.

Examples of such diseases include diabetes (e g ,
type 1 diabetes and type 2 diabetes), hyperglycemia (such
as postprandial hyperglycemlia), hyperinsulinemia, diabetes
complications (such as renmal disorder and neurclogical
disorder), obesity, overeating, lipid metabolism disorder
(such as hyperlipemia including hypertriglyceridemia and
others), autoimmune diseases (such as arthritis and
rheumatoid arthraitis), osteoporosis, acquired immunodefi-
clency syndrome (AIDS) and rejection of transplanted organs

and tissues.
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The objective compound [I] or a pharmaceutically
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acceptable salt thereof of the present invention is parti-
cularly useful as a prophylactic or therapeutic agent of
diabetes (and particularly type 2 diabetes).

Also, the compound of the present invention has low
toxicaity, and thus, has a high degree of safety when used
as a pharmaceutical compound. Also, it also demonstrates
superior pharmacokinetic characteristics [including bilo-
avallability., in vitro metabolic stabllity (stability in
human liver homogenates), P450 inhibitory action, protein
binding capabilities, etc.).

The DPPIV inhibitory action of the compound of the
present invention as well as its pharmaceutical efficacy
{including anti-hyperglycemia effect and the effect of
amproving insulin secretion response to glucose loading)
based on that action can be confirmed by known methods or
methods equivalent to those methods (WO098/19998, wWO00/
34241, Holset, et al., Diabetes, Vol 47, pp. 1663-1670,
1998; Augustyns, et al., Current Medicinal Chemistry, Vol
6, pp. 311-327, 1999, Meester, et al., Immunol Today, Vol
20, pp. 367-375, 1999; and, Flelcher, et al., Immunol.
Today, Vol 15, pp 180-184, 19%4).

The objective compound [I] of the present invention
can be used for a pharmaceutical use either in a free form
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,
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,
potassium salt, etc , or an alkaline earth metal salt such
as a calcium salt and the like) may be mentioned.

The objective compound [I]) or a pharmaceutically
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acceptable salt thereof of the present invention includes
its ainternal salt, an adduct, a solvate and a hydrate.

The objective compound [I] or a pharmaceutically
acceptable salt thereof of the present invention can be
administered orally or parenterally and used as commonly
used pharmaceutical preparations such as a tablet, granule,
capsule, powder, injection solution and inhalant For
example, the compound of the present invention can be used
with an excipient or a diluent acceptable for general
pharmaceuticals such as a binder, disintegrator, extender,
filler and lubricant, to form a preparation according to
the usual method

The administration dose of the objective compound [I]
or a pharmaceutically acceptable salt thereof of the
present invention may vary depending on the administration
method, age, weight and condition of a patient, and it is
generally about 0.01 to 300 mg/kg, particularly preferably
about 0 1 to 30 mg/kg per day.

The objective compound (I] of the present invention
can be prepared according to the following (Process A) and
(Process B), but it is not limlited to these processes.

(Process A)

The objective compound [I] of the present invention
can be prepared by reacting a compound represented by the
formula [II]:

2'—CHp—CO—N"
CUN A 1]

CN

wherein 2! represents a reactive residue and A has the
same meaning as defined above,
with a compound represented by the formula [III]-

R}

|=t2—x~<:>ém|-|2 [



10

15

a5

30

35

WY

wherein R!, R? and X have the same meanings as

defined above,
or a salt thereof, and optionally, by making the product
into a pharmaceutically acceptable salt

A examples of the salt of the compound [III], a salt
with an inorganic acid such as hydrochloride and sulfate,
or a salt with an inorganic base such as an alkali metal
salt and an alkaline earth metal salt can be used.

As the reactive residue of Z!, commonly used reactive
residues such as a halogen atom, a lower alkylsulfonyloxy
group and an arylsulfonyloxy group can be used, among which
the halogen atom 1s particularly preferred.

The reaction of the compound [II] with the compound
[IXI] or the salt thereof can be carried out i1n a suitable
solvent or without solvent i1in the presence or absence of an
acld acceptor

A8 the solvent, any solvents may be suiltable as long
as it does not adversely affect to the reaction, and, for
example, acetonitrile, methanol, ethanol, isopropyl alcohol,
propyl alcohol, acetone, dimethylformamide, dimethyl
sulfoxide, tetrahydrofuran, ether, dioxane, ethyl acetate,
toluene, methylene chloride, dichloroethane, chloroform or
a mixed solvent of these solvents can be suitably used.

This reaction suitably proceeds at 0 to 120°C, par-
ticularly at room temperature to 80°C

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

(Process B)

In addition, among the objective compound [I] of the
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present invention,

the compound represented by the formula [I-a]

H1

R21_co—<:¥NH-CH2—CO‘—N/\A' [I ‘a]

CN
wherein R?!' represents (1) a monocyclic, bicyclic or
5 tricyclic nitrogen-containing heterccyclic group

which may be substituted or (2) an amino group which
may be substituted, and represented by the formula

N
N—
N4

and R! and A have the same meanings as defined above,
10 can be prepared by reacting a compound represented by the
formula [IV]:

H1

—CHz-CO-N"
HOOC-C>L|?| 2-CO-N" "A [1V]

R*
CN

wherein R* represents a protective group for an amino
group, and R! and A have the same meanings as defined
15 above,
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
R21—CO—<:>/—I}I-—CH2"CO——N/\A IVI]
H4 ?_/

CN
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and A have the same meanings as

.« 28 -
wherein R?, R‘, R™
defined above,
or a salt thereof, and by removing the protective group for
the amino group (R') from the product, and optionally, by
making the product into a pharmaceutically acceptable salt

A8 examples of salts of the compounds [IV] to [VI], a
salt with an inorganic acid such as hydrochloride and
sulfate, or a salt with an inorganic base such as an alkali
metal salt and an alkaline earth metal salt can be used

As the protective group for the amino group of R,
any of the commonly used protective groups for the amino
group such as t-butoxycarbonyl group, benzyloxycarbonyl
group, trifluoroacetyl group, chloroacetyl group, 9-
fluorenylmethyloxycarbonyl group, etc. can be sultably used

The reaction of the compound [IV] or a salt thereof
with the compound [V] or a salt thereof can be carried out
in a suitable solvent or without solvent in the presence or
absence of a condensing agent.

As the solvent, any solvents may be suitable as long
as it does not adversely affect to the reaction, and, for
example, acetonitrile, methanol, ethanol, isopropyl alcohol,
propyl alcohol, acetone, dimethylformamide, tetrahydrofuran,
ether, dioxane, ethyl acetate, toluene, methylene chloride,
dichlorocethane, chloroform or a mixed solvent of these
solvents can be suitably used.

This reaction sultably proceeds at 0 to 120°C, parti-
cularly at room temperature to 80°C

For the condensing agent, O-benzotriazol-1l-yl-
N,N,N',N'-tetramethyluroniumhexafluorophosphate, DCC
{dicyclohexylcarbodiimide), EDC (l-ethyl-3-(3-dimethyl-
aminopropyl)carbodiimide), chloroformates (for example,
ethyl chloroformate and isobutyl chloroformate) and
carbonyldiimidazole can be sultably used.

Also, for promoting the reaction, additives such as
base (sodium carbonate, sodium hydrogencarbonate, tri-
ethylamine, pyridine, 4-dimethylaminopyridine, diisopropyl-
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ethylamine, 1,8-diazabicyclo[5 4 0]Jundec-7-ene, etc.), 1-
hydroxybenzotriazole, l-hydroxysuccinimide, etc can be
added to the above condensing agents

The subsequent removal of the protective group (R*)
for the amino group of the compound [VI] can be carried out
according to the conventional method, and it can be carried
out, for example, in a sultable solvent or without solvent
by an acid treatment, base treatment or catalytic reduction

As the solvent, any solvents may be suitable as long
as 1t does not adversely affect to the reaction, and, for
example, methanol, ethanol, 1sopropyl alcchol, propyl
alcohol, dioxane, methylene chloride, chlcroform, dichloro-
ethane, ether, tetrahydrofuran, ethyl acetate, toluene or a
mixed solvent of these solvents can be suitably used.

This reaction suitably proceeds at -78 to 80°C,

particularly at 0°C to room temperature
As the acid, an inorganic acid such as hydrochloric

acid, sulfuric acid, etc , and an organic acid such as
acetic acid, trifluoroacetic acid, methanesulfonic acid, p-
toluenesulfonic acid, etc can be suitably used

As the base, an inorganic base (for example, alkalil
metal hydride such as sodium hydride, etc , alkali metal
carbonate such as sodium carbonate, potassium carbonate,
etc , alkali metal alkoxide such as sodium methoxide, etc ,
alkalli metal such as sodium, etc , and alkall metal
hydroxide such as sodium hydroxide, potassium hydroxide,
etc.) or an organic base (for example, triethylamine,
diisopropylethylamine, morpholine, N-methylmorpholine,
pyridine, piperidine, dimethylaniline, dimethylamino-
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
can be prepared, for example, according to the method
deacribed in International Patent Publications Nos WO
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98/19998, WO 00/34241, Reference Examples (Reference
Example 1 or 2) mentioned below and the like

For example, the compound [II] can be obtained by
reacting a compound represented by the formula [10]:

A
HN A [10}

CONH,

wherein A has the same meaning as defined above,

with a compound represented by the formula [11]):
z?-cH,c0-Z} (11]

wherein z? and 2z' represent reactive residues which

may be the same or different,
in the presence of an acid acceptor (for example, triethyl-
amine) to obtain a compound represented by the formula
[12]):

N

Z2-CHa-CO-N~ MA

(12]
CONH,

wherein 2? and A have the same meanings as defined

above,
and treating the product with a dehydrating agent (for
example, phosphorous oxychloride, trifluorcacetic anhydride,
etc ) according to the conventional method.

As the reactive residue of 2? 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
Examples (Reference Examples 3 to 14) mentioned below

For example, the compound [IXI] in which X is -N(R?) -
or -0- can be prepared by reacting a compound represented
by the formula [13}]-
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H1

v‘—<:>LNH2 [13]

wherein V' represents -NH(R')- or hydroxy group, and

R! and R? have the same meanings as defined above,
an amino group-protected material thereof or a salt thereof
with a compound represented by the formula [14]:

R?-z¢ {14]

wherein 2' represents a reactive residue and R? has

the same meaning as defined above,
in the presence or absence of an acid acceptor (for example,
an organic base such as triethylamine, diisopropylethyl-
amine, etc., and an inorganic base such as sodium hydride,
potaasium carbonate, etc.), and, i1f necessary, by removing
the protective group for the amino group according to the
conventional method.

As the protective group for the amino group, any of
the same protective groups commonly used as in the above R*
can be suitably used.

As the reactive residue of Z‘, the same reactive
resldues commonly used as in the above Z! can be suitably
u;ed.

For example, the compound [III] in which X is -CO-
and R? is a group represented by the formula:

N
N—
7

hY

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

R1

o, s

wherein V? represents -COOH and R! has the same
meaning as defined above,
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an amino group-protected material therecf or a salt thereof
with a compound represented by the formula [16]
R¥.H [16]
wherein R?? represents (1) a monocyclic, bicyclic or
tricyclic nitreogen-containing heterocyclic group which
may be substituted or (2) an amino group which may be
substituted, represented by the formula.

“N\

and forms a cyclic or straight amine together with

hydrogen atom,
or a salt thereof, i1n the presence of a condensing agent
(1-ethyl-3- (3-dimethylaminopropyl)carbodiimide, etc.) and,
1f necessary, by removing the protective group for the
amino group according to the conventional method

Or else, the compound [IIXI] in which X is -CO- can be
obtained by reacting a compound represented by the formula
[17] :

H1

z‘*-oc—C)éww2 [17]

wherein 2% represents a reactive residue and R! has

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¥-8n(R%), (18]

wherein R® represents a lower alkyl group and R? has

the same meaning as defined above,
in the presence of a palladium catalyst (for example,
dichlorobis (traiphenylphosphine)palladium, etc.)

As the protective group for the amino group, any of
the same protective groups commonly used as in the above
R' can be suitably used Also, as the reactive residue of

25, the same reactive residues commonly used as in the
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Or else, the compound [III] 1in which X is -N(R?}) - can
be prepared by reacting the compound represented by the
formula [19]

H1

o=<:>4NH2 [19]

wherein R' has the same meaning as defined above,
an amino group-protected material thereof or a salt thereof
with the compound represented by the formula [20]

R*-v* [20]

wherein V' represents -N(R))H and R? has the same

meaning as defined above,
in the presence of a reducing agent (sodium trliacetoxyboro-
hydride, etc ) and, if necessary, by removing the protec-
tive group for the amino group according tc the conven-
tional method.

As the protective group for the amino group, any of
the same protective groups commonly used as in the above R*
can be suitably used.

The starting materials [10] to [20] can be prepared
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 [IXI] taking a cyclochexane ring as a standard
plane, each tranas form of the starting cyclohexane
compounds (the compounds [13], [15], [17]), etc.) may be
used.

Also, the starting material [IV] can be prepared, for
example, i1n the same manner as 1n the process described in
Example (Example 3-1, (1) to (3)) mentioned below or in
accordance with these processes, as shown in the following
figure. (In the figure, z° represents a reactive residue,
R* represents a protective group for an amino group and
other symbols have the same meanings as defined above.)
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As the reactive residue of Z%, the same reactive

residues commonly used as in the above Z! can be suitably

A X

used.

I='1|~le R’ di:> R' R*
N Cj’ HcP~OH NH, N ﬁ\j
) H X @ H.e'\i’z)rd, Np
. [ o
'S SNyY
Neopeld
[Compound IV]

10

15

The compound [I] of the present invention or its
starting material prepared according to the above is iso-
lated in a free form or as a salt thereof, and purified.
The salt can be prepared by subjecting to the salt-forming
treatment conventionally used

Isolation and purification can be carried out by
applying the usual chemical operations such as extraction,
concentration, crystallization, filtration, recrystalliza-
tion, various kinds of chromatographies and the like

In the compound of the prepent invention, optical
isomers such as racemic i1somers, optically active isomers,
dlastereomers, 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, dlas-
tereomeric mixtures can be separated according to the
conventional methed, for example, fractional crystalliza-

tion or by chromatography.

EXAMPLES
The present invention will be described in detail by

referring to the following Examples but these Examples do
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not intend to limit the present invention.
Example la-1

A acetonitrile-methanol solution containing 100 mg of
(S) -1-bromoacetyl-2-cyanopyrrolidine (Reference Example 1
mentioned below) and 327 mg of N-(5-nitro-2-pyridyl)-trans-
1,4-cyclohexanediamine (Reference Example 3-1 mentioned
below) was stirred at room temperature for 15 hours Water
was added to the reaction mixture and the mixture was
extracted with chloroform. After the extract was dried
over sodium sulfate, the solvent was removed under reduced
pressure. The residue was purified by diol column
chromatography {(soclvent 0 to 10% methanol-chloroform) to
obtain an olly product The olly product was dissolved in
0 5 ml of ethyl acetate-0 5 ml of chloroform, and then, 1.0
ml of 2N hydrochloric acid-ether and 2 ml of ether were
successively added thereto. Precipitates were collected by
filtration and washed with ether to obtain (8)-2-cyano-1-
[trana-4-(5-nitro-2-pyridylamino)cyclohexylamino] acetyl-
pyrrolidine dihydrochloride (Example la-1 in Table 1la)
Examples la-2 to 14-152

Using (S) -l-bromoacetyl-2-cyanopyrrolidine and
corresponding starting materials, they were treated in the
same manner as 1iln Example la-1, compounds of Tables la to
1d shown below (Examples la-2 to l1la-89, 1b-1 to 1b-71, 1lc-1
to 1lc-52 and 14-1 to 152) were obtained Incidentally, the
corresponding starting materials were obtained by the
similar method as described in Reference Examples mentioned
below, by known methods or by a method in combination of
theae methods.

Provided that the compound of Example 1d4-77 was
obtained by using trans-4-(l-piperazinylcarbonyl)cyclo-
hexylamine as a starting material.

Also, the compound of Example 1lc-39 (namely, (5)-2-
cyano-1-{trans-4-[ (N-carboxymethyl-N-methylamino)carbonyl] -
cyclohexylaminolacetylpyrrolidine hydrochloride) was
obtained by treating the compound of Exampls 1c-38 (namely,
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(S) -2-cyano-1-{trans-4-[(N-tert-butoxycarbonylmethyl-N-
methylamino)carbonyl] cyclohexylamino}lacetylpyrrolidine)
with trifluoroacetic acid, followed by treating with
hydrochloric acild

Also, the compound of the Example 1d-14 (namely, (S)-
2-cyano-1-[trans-4-(l-piperazinylcarbonyl)cyclohexylamino] -
acetylpyrrolidine-dihydrochloride) was obtained by treating
a free form of the compound of Example 14-70 ((S)-2-cyano-
1-[trans-4-(4-benzyloxycarbonyl-l-piperazinylcarbon-
yl)cyclohexylamino] acetylpyrrolidine) with trimethylsilyl
1odide.
Examples 2-1 and 2-2
(1) A mixture of 600 mg of 4-tert-butoxycarbonylamino-4-
methylcyclohexanone (the compound of Reference Example 6-1,
(3)), 783 mg of sodium triacetoxyborohydride, 343 mg of 3-
cyancaniline, 159 mg of acetlc acid and 6 ml of dichloro-
ethane was stirred at room temperature for 16 hours. The
mixture was diluted with an aqueous saturated sodium hydro-
gencarbonate solution and then extracted with chloroform
The extract was dried over anhydrous sodium sulfate and the
solvent was removed under reduced pressure. The residue
was purified by silica gel column chromatography (solvent:
hexane-ethyl acetate {4-1) to (1:1)) to obtain 304 mg of N-
tert-butoxycarbonyl-1l-methyl-c-4-(3-cyano-phenylamino)-r-1-
cyclohexylamine and 292 mg of N-tert-butoxycarbonyl-1-
methyl-t-4-(3-cyano-phenylamino) -r-1-cyclohexylamine.
{(2) 243 mg of N-tert-butoxycarbonyl-1l-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/
dioxane and 2 ml of ethanol at room temperature for 15
hours

After the reaction mixture was concentrated, to the
resi1due were added 320 mg of (S)-1-bromoacetyl-2-cyano-
pyrrolidine, 0 6 ml of triethylamine, 3.5 ml of aceto-
nitrile and 1 ml of methanol and the mixture was stirred at
room temperature for 15 hours. The mixture was diluted
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and extracted with chloroform. The extract was dried over
anhydrous sodium sulfate and the solvent was removed under
reduced pressure. The resildue was purified by silica gel
column chromatography (solvent: chloroform-methanol (50 1})
to obtain 154 mg of the compound, which was then treated
with hydrochloric acid to yield (8)-2-cyano-1-[1-methyl-c-
4-(3-cyano-phenylamino) -r-1-cyclohexylamino] acetylpyrroli-
dine-dihydrochloride (Table 2: Example 2-1)
(3) Using N-tert-butoxycarbonyl-l-methyl-t-4-(3-cyano-
phenylamino) -r-1-cyclohexylamine obtained in the above (1},
it was treated in the same manner as in (2), (S)-2-cyano-1-
[1-methyl-c-4- (3-cyano-phenylamine) -r-1-cyclohexylamino] -
acetylpyrrolidine-dihydrochloride (Example 2-2 in Table 2)
was obtained.
Examples 2-3 to 2-8

Using corresponding starting materials, they were
treated in the same manner as in Examples 2-1 to 2-2,
compounds of Examples 2-3 to 2-8 shown in Table 2 were
obtained.
Example 3-1

|
Q»ﬂfo’ﬂiD - ?V ™ eI U.:D

o
Example 3-1 @

(1) In water was dissolved 5.0 g of trans-4-ethoxycarbonyl-
cyclohexylamine ' dihydrochloride, and after the solution was
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
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was removed under reduced pressure A mixture of the
residue, 5.1 g of p-toluensulfonic acid monohydrate and 50
ml of allyl alcochol was refluxed for 48 hours The
reaction mixture was concentrated, and then, diluted with
chloroform. The chloroform solution was washed with an
aqueocus potassium carbonate solution, water and braine,
dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was purified by silica gel
flash column chromatography (solvent- chloroform-methanol-
agqueous ammonia (500 10.1)) to obtain 3.29 g of transe-4-(2-
propenyloxycarbonyl) cyclohexylamine

{2) A mixture of 507 mg of the compound obtained in the
above (1), 400 mg of (8)-l-bromoacetyl-2-cyanopyrrolidine,
714 mg of N,N-diiscopropylethylamine and 4 ml of aceto-
nitrile was stirred at 50°C for 12 hours After cooling to
room temperature, 476 mg of N,N-dilsopropylethylamine,
followed by 4 ml of acetonitrile solution containing 803 mg
of di-tert-butyldicarbonate were added to the reaction
mixture, and the mixture was stirred at room temperature
for 3 hours. After the reaction mixture was concentrated,
the concentrate was diluted with ethyl acetate The ethyl
acetate solution was washed with an aqueous 10% citric acid
solution, water and brine, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure. The
residue was purified by silica gel flash chromatography
(solvent: chlorcform-methanol (100:1)) to obtain 658 mg of
(8} -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
above (2), 165 mg of tetrakis({triphenylphosphine)palladium,
271 mg of ammonium formate and 6 ml of dioxane was astirred
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
sulfate, and then, the solvent was removed under reduced
pressure. The reslidue was purified by silica gel flash
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chromatography (solvent: chloroform-methanol (50 1)) to
obtain 394 mg of (S)-2-cyano-1-(N-tert-butoxycarbonyl-
trans-4-carboxycyclohexylamino)acetylpyrrolidine

(4) A solution of 2 ml N,N-dimethylformamide containing 150
mg of the compound obtained in the above (3), 64 mg of 2-
aminomethylpyridine, 114 mg of l-ethyl-3-(3-dimethylamino-
propyl) -carbodiimide and 80 mg of l1l-hydroxybenzotrliazole
was stirred at room temperature for 24 hours An agqueous
saturated sodium hydrogencarbonate solution was added to
the reaction mixture and the mixture was extracted with
chloroform The extract was washed with brine and dried
over anhydrous sodium sulfate and the solvent was removed
under reduced pressure. The residue was dissolved in 3 ml
of acetonitrile, and 1 ml of an acetonitrile solution of
118 mg of trimethylsilyl ilodide was added dropwise to the
solution under ice-cooling, and the mixture was stirred at
room temperature for 30 minutes To the reaction mixture
were added methanol and water, and after stirring for a
while, the mixture was neutrallzed with an agqueous
saturated sodium hydrogencarbonate solution, and then,
extracted with chloroform The extract was washed with an
agqueocus saturated sodium hydrogencarbonate solution, water
and brine, dried over anhydrous sodium sulfate, and then,
the solvent was removed under reduced pressure The
residue was purified by diol chromatography (solvent
chloroform)} to obtain an oily 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
obtain 106 mg of (8)-2-cyano-l-[trans-4-(2-
pyridylmethylaminocarbonyl)cyclo-

hexylamino] acetylpyrrolidine dihydrochloride (Example 3-1
in Table 3)

Examples 3-2 to 3-12

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
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(S) -2-cyano-1-(N-tert-butoxycarbonyl-trans-4-carboxycyclo-
hexylamino)acetylpyrrolidine (the compound of the above
Example 3-1 (3)) and the corresponding starting materials
Examples 4-1 to 4-32
A solution of 2 ml of acetonitrile-l1 ml of methanol
containing 100 mg of (R)-3-chloroacetyl-4-cyanothlazolidine
(the compound of Reference Example 2 mentioned below) and
372 mg of N-(5-nitro-2-pyridyl)-trans-1,4-cyclohexane-
diamine was stirred at room temperature for 15 hours.
Water was added to the reaction mixture 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 purified by diol
column chromatography (solvent: 0 to 5% methanol-chloro-
form) to obtain an olly product. The olly product was
dissolved in 0.5 ml of ethyl acetate-0.5 ml of chloroform,
and 1.0 ml of 2N hydrochloric acid-ether was added thereto,
followed by 2 ml of ether. Preciplitates were collected by
filtration and washed with ether to obtain 173 mg of (R)-4-
cyano-3-[trans-4-(5-nitro-2-pyridylamino)cyclohexylamino] -
acetylthiazolidine dihydrochloride (Example 4-1 in Table 4).

Also, the compounds of Examples 4-2 to 4-32 in Table
4 were obtained in the same manner as mentioned above,
using the corresponding starting materials
Reference Example 1

According to the process described in the literature
(W0 98/19998), (8)-1l-bromocacetyl-2-cyanopyrrolidine was
obtained by reacting L-prolineamide (commercially available
product) and bromoacetyl bromide, followed by dehydration.
Reference Example 2

L-thioprolineamide hydrochloride was synthesized
according to the process described in the literature
(Ashworth et. al , Blioorg Med. Chem. Lett , Vol 6, pp
2745-2748, 1996). 2 36 ml of chlorocacetyl chloride was
added to a solution of 150 ml of dichloromethane containing
5.00 g of L-thioprolineamide hydrochloride thus cobhtained
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and 8.67 ml of triethylamine under ice-cooling, and the
mixture was stirred at the same temperature for 1 hour To
the reaction mixture was added a dichloromethane solution
containing 4.8 ml of pyridine and 8.4 ml of trifluoroacetic
anhydride, and the mixture was further atirred at room
temperature for 1 hour The reactlion mixture was washed
with an aqueous 10% HCl solution and water, dried over
anhydrous magnesium sulfate, filtered and concentrated
under reduced pressure, and subsequently, the residue was
crystallized from ether to obtain 4.82 g of (R)-3-chloro-
aceatyl-4-cyanothiazolidine as yellow-brownish crystals.
Reference Examples 3-1 to 3-40

A solution of 5-nitro-2-chloropyridine (2.50 g) and
trans-1,4-cyclohexanediamine (5.40 g) in ethanol (15 ml)-
tetrahydrofuran (10 ml) was stirred at room temperature for
5 days The precipitates were removed by filtration and
the filtrate was concentrated under reduced pressure. The
residue was purified by silica gel column chromatography
(solvent: chloroform-methanol-concentrated agqueous ammonla
(20.4:1)) and crystallized from ethyl acetate to obtain N-
(5-nitro-2-pyridyl) -trans-1,4-cyclohexanediamine (Reference
Example 3-1 in Table 5).

Also, the compounds of Examples 3-2 to 3-40 in Table
5 were obtained in the same manner as mentioned above,
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
cooling, an agqueous saturated potassium carbonate solution
was added to the reactlon 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
was purified by silica gel flash column chromatography
(solvent: chloroform-methanol-ammonia (90 10-1)), and the
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solvent wae removed to obtain trans-N- (4-nitrophenyl)-1,4-
cyclohexanediamine {(Reference Example 3-41 in Table 5)
(2.31 g).

Also, the compounds of Examples 3-42 to 3-44 in Table
5 were obtained in the same manner as mentioned above,
using the corresponding starting materials.

Reference Examples 3-45 to 3-47

25 mL of an ethanol solution containing 1.23 g of N-
tert-butoxycarbonyl-trans-1,4-cyclochexanedlamine, 1.0 g of
2-chloro-3-nitro-pyridine 1-oxide and 700 mg of dimethyl-
anminopyridine was refluxed under argon atmosphere for 2
hours.

After cooling, the reaction solution was concentrated
under reduced pressure, the residue was dissolved in
chloroform, washed with water, dried over anhydrous sodium
sulfate, and then, the solvent was removed under reduced
pressure. The obtained residue was purified by silica gel
flash column chromatocgraphy (solvent chloroform-methanol
{30:1)) to obtain red powder. The resulting compound was
dissolved in 5mL of triflucroacetlic acid and the solution
was stirred at room temperature for 3 hours. After the
solvent was removed under reduced pressure, the residue was
purified by silica gel flash column chromatography (sol-
vent- agqueous ammonia-saturated chloroform-methanol (10:1))
to obtain 110 mg of N-{3-nitropyridine-1-oxid-2-yl)-trans-
1,4-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.

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] cyclohexyl-
amine (Reference Example 3-46) and 0 5 ml of triethylamine
To the solution was added 50 mg of 10% palladium carbon and
the mixture was stirred under hydrogen atmosphere with
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normal pressure at room temperature for 1 day. After the
catalyst was removed by filtration, the solvent was removed,
and the residue was stirred in 2 ml of trifluorcacetic acid
for 3 hours The solvent was removed, an agqueous 10%

sodium hydroxide solution was added to the residue, the
mixture was extracted with chloroform and dried over
anhydrous sodium sulfate. Subsequently, the soclvent was
removed under reduced pressure to obtain 61 mg of trans-4-
(pyridazin-3-ylamino)cyclohexylamine (Reference Example 3-
48 in Table 5)

Also, the compound of Example 3-49 in Table 5 was
obtained by treating the corresponding starting material
(Reference Example 3-47) in the same manner as mentioned
above.

Reference Examples 3-50 to 3-58

Also, the compounds of Examples 3-50 to 3-58 in Table
5 were obtained in the same manner as in Reference Example
9-50 or Reference Example 9-55.

Reference Example 3-59

Ethyl 4-chloro-2-phenyl-S-pyrimidinecarboxylate and
N-tert-butoxycarbonyl-trans-1,4-cyclohexanediamine were
reacted in ethanol in the presence of dimethylaminopyridine
in the same manner as 1n Reference Example 3-49 to obtain
N-tert-butoxycarbonyl-trans-4-(5-ethoxycarbonyl-2-phenyl-4-
pyrimidinylamino)cyclohexylamine

The compound was treated in the same manner as in
Reference Example 9-56 (1) and (2) to obtain trans-4-(5-
morpholinocarbonyl-2-phenyl-4-pyrimidinylamino)cyclohexyl-
amine (Reference 3-59 in Table 5).

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-
cooling, and then, the mixture was stirred at room tempera-
ture for 18 hours. Water was added to the reaction mixture
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and the mixture was extracted with chloroform The extract
was washed with brine, dried over anhydrous sodium sulfate,
and the solvent was removed under reduced pressure The
resldue was purified by silica gel flash column chromato-
graphy (solvent- ethyl acetate-hexane (2 1)) to obtain 8 52
g of trans-4-(5-nitro-2-pyridylamino)cyclohexanol.

{2) To 10 ml of a dichloromethane sclution containing 1 0 g
of the compound obtained in the above (1) was added 1.8 ml
of triethylamine, 0.65 ml of methanesulfonyl chloride was
further added thereto under ice-cooling, and the mixture
was stirred for 1 hour. An agueous saturated sodium
bicarbonate solution was added to the reaction mixture and
the mixture was extracted with chloroform. The extract was
washed with water and brine, dried over anhydrous sodium
sulfate, and then, the solvent was removed under reduced
pressure 1.37 g of sodium azide was added to a solution
of the residue dissolved in 10 ml of dimethylformamide and
the mixture was stirred at 50°C for 3 days After cooling,
an aqueous saturated sodium blcarbonate solution was added
to the reaction mixture and the mixture was extracted with
ethyl acetate. The extract was washed with water and brine,
dried over sodium sulfate, and then, the soclvent was
removed under reduced pressure The residue was purified
by 8ilica gel flash column chromatography (solvent- ethyl
acetate-hexane (1:5)) to obtain 758 mg of cis-4-azide-N-(5-
nitro-2-pyridyl)cyclohexylamine.

(3) A solution comprising 10 ml of tetrahydrofuran-1 ml of
wvater, containing 640 mg of the compound obtained in the
above (2) and 704 mg of triphenylphosphine was stirred at
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-(5-nitro-2-pyridyl)-
cis-1,4-cyclohexanediamine (the compound of Reference
Example 4 in Table 5)

Reference Examples 5-1 to 5-6
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(1) In 600 mL of dimethylformamide were suspended 60.0 g of
trans-4-tert-butoxycarbonylaminocyclohexyl methanesulfonate
and 20 1 g of sodium azide and the suspension was stirred
at 90°C for 6 hours The reaction mixture was poured into
water 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 47.9 g of cis-4-azide-N-{(tert-butoxy-
carbonyl) cyclohexylamine.

(2) In 8 mL of tetrahydrofuran were suspended 500 mg of the
compound obtained in the above (1) and 100 mg of palladium-
carbon (wet) and the suspension was vigorously stirred
under hydrogen atmosphere at room temperature for 1.5 hours.
During the course, hydrogen in the system was replaced
twice. The insolubles were removed by filtration, and the
filtrate was concentrated under reduced pressure The
resldue was purified by silica gel chromatography (solvent:
chloroform-methanol (20 1), followed by chloroform-methan-
ol-agqueous ammonia (100 10 1)) to obtain 395 mg of N-tert-
butoxycarbonyl-cis-1,4-cyclohexanediamine

(3) A suspension comprising 10 mL of 2-propanol, 2.0 g of
the compound obtained in the above {(2), 1 63 g of 2-chloro-
3-nitropyridine and 1 95 mL of dilsopropylethylamine was
stirred at 80°C for 1 day. After the reaction mixture was
concentrated under reduced pressure, watex 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
chromatography (solvent: chloroform, followed by chloro-
form-ethyl acetate (7.1)). To a suspension of the result-
ant compound in ethanol was added hydrochloric acld-dioxane,
the mixture was stirred at room temperature for 18 hours,
and the precipitates were collected by filtration to obtain
2.15 g of N-(3-nitro-2-pyridyl)-cis-1,4-cyclohexanediamine
dihydrochloride (Reference Example 5-1 in Table 5).
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Also, the compounds of Reference Examples 5-2 to 5-6
in Table 5 were obtained in the spame manner as mentioned
above, using the corresponding starting materials

Reference Example 6-1

oh® —
o S

o CH, (_. OH (3)

Compound (2) QQLHM
Compound (1) Boc:tert-butoxycarbonyl group

¢(4)

£t CHy
w0 QO Q i
Compound (5)
Com 4
CH, {p-toluenesulfonate)
NO‘ (6) 1
Compound (6} 6

{1) According to the process described in the literature
(JP83-118577), methyl 1,4-dioxaspiro[4 S)ldecan-8-carboxyl-
ate was reacted with methyl iodide in the presence of LDA
(lithium diisopropylamide) to obtain methyl 8-methyl-1,4-
10 dioxaspirol[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 1literature by Black et al. (Synthesis, 1981, p 829) )
{(2) A mixture of 3.80 g of the compound obtained in the
above (1), 3.55 g of sodium hydroxide, 16 mlL of methanol
and 25 mL of water was refluxed for 2 hours The reaction
mixture was lce-cooled, adjusted its pH to 5 by 2N hydro-
20 chloric acid@ and an aqueous 10&% citric acid solution, and
extracted with ethyl acetate The extract was washed with
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water and brine, dried over anhydrous sodium sulfate and
the solvent was removed under reduced pressure to obtain
3.46 g of 8-methyl-1,4-dioxaspiro[4.5]decan-8-carboxylic
acid (the compound (2) of the above figure)

(3) A mixture comprising 16.19 g of the compound obtained
an the above (2), 24.51 g of diphenylphosphoryl azide, 9 00
g of triethylamine and 160 mL of toluene was refluxed for
2.5 hours. The reaction mixture was 1ce-cooled, washed
with an aqueous saturated sodium hydrogencarbonate solution,
water and brine, dried over anhydrous sodium sulfate, and
the solvent was removed under reduced pressure To a
solution of the resulting compound in 100 mL of dimethyl-
acetamide was gradually added 9 55 g of potassium tert-
butoxide under ice-cooling, and the mixture was stirred at
room temperature for 1 hour. The reaction mixture was
poured into 1ce-water, and the precipitated crystals were
collected by filtration, washed with water and dried To a
solution of the resulting compound in 100 mL of tetrahydro-
furan was added 100 mL of an agueous solution containing
30.87 g of p-toluenesulfonic acid hydrate, and the mixture
was stirred at room temperature for 16 hours. The mixture
was diluted with an aqueous saturated sodium hydrogen-
carbonate solution and@ extracted with ethyl acetate. The
extract was washed with water and brine, dried over anhydr-
ous sodium sulfate, and the solvent was removed under
reduced preesure to obtain 10 41 g of 4-tert-butoxycarbon-
ylamino-4-methylcyclohexanone (the compound (3) of the
above figure).

(4) A mixture comprising 10 41 g of the compound obtained
in the above (3), 11.01 g of sodium triacetoxyborohydride,
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 aqueocus saturated sodium hydrogencarbonate
solution and extracted with ethyl acetate. The extract was
washed with water and brine, dried over anhydrous sodium

pulfate, and the solvent was removed under reduced preasure.
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To a solution of the resulting compound in 15 mL of
methanol was added 3.32 g of p-toluenesulfonic acid hydrate,
followed by 160 mL of ether The precipitates were
collected by filtration, washed with ether and dried to
obtain 7 49 g of N-benzyl-t-4-tert-butoxycarbonylamino-4-
methyl-r-1l-cyclohexylamine p-toluenesulfonate (the compound
(4) of the above figure).
(5) A mixture comprising 16.63 g of the compound cbtained
in the above (4), 5.0 g of 10% palladium-carbon and 400 mL
of methanol was stirred under hydrogen atmosphere (1 atm)
for 24 hours. 10% palladium-carbon was removed by filtra-
tion and the filtrate was concentrated The resulting
resldue was dissolved in a mixture of 50 mL of an agueous
10% sodium hydroxide solution and 300 mL of ether, the
ether layer was washed with water and brine, dried over
anhydrous sodium sulfate, and the solvent was removed under
reduced pressure to obtain 6.87 g of t-4-tert-butoxycarbon-
ylamino-4-methyl-r-1-cyclohexylamine (the compound (5) of
the above figure).
{6) The fliltrate in the step of the above (4) was treated
with an aqueous sodium hydroxide solution and extracted
with chloroform. The extract was washed with water and
brine, dried over anhydrous sodium sulfate, and the solvent
was removed under reduced pressure. The residue was
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-cycloaexylamine.
Then, this compound was treated in the same manner as
described in the above (5) to obtaim c-4-tert-butoxycarbon-
ylamino-4-methyl-r-1-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
instead of methyl iodide in the step of Reference Example
6-1 (1), t-4-tert-butoxycarbonylamino-4-hydroxymethyl-r-1-
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cyclohexylamine or c-4-tert-butoxycarbonylamino-4-hydroxy-
methyl-r-1-cyclohexylamine was obtained.

Also, in the same manner as in Reference Example 6-1
(1) to (5) or (6) except for using methoxymethyl chloride
instead of methyl iodide in the step of Reference Example
6-1 (1), t-4-tert-butoxycarbonylamino-4-methoxymethyl-r-1-
cyclohexylamine or c-4-tert-butoxycarbonylamino-4-methoxy-
methyl-r-1-cyclohexylamine was obtained.

Reference Examples 7-1 to 7-18

A mixture comprising 1 70 g of t-4-tert-butoxycarbon-
ylamino-4-methyl-r-1-cyclohexylamine (the compound obtalned
in the above Reference Example 6-1 (5)), 2.04 g of 2-
chloropyrimidine, 3 24 mlL of diisopropylethylamine and 13
mL of 2-propanol was refluxed for 12 hours. After cooling,
the reaction mixture was dlluted with water and extracted
with ethyl acetate The extract was washed with water and
brine, dried over anhydrous sodium sulfate, and the solvent
was removed under reduced pressure The residuve was purl-
fied by silica gel column chromatography (solvent ethyl
acetate-hexane (30:70 to 50.50) The resulting compound
was dissolved i1n 4 mL of dioxane, 10 mL of 4N hydrochloric
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
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
of l-methyl-t-4-(2-pyrimidinylamino)-r-l-cyclohexylamine
(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.

Also, the compounds of Reference Examples 7-6 to 7-9

in Table 5 were obtained in the same manner as mentioned
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above, using c-4-tert-butoxycarbonylamino-4-methyl-r-1-
cyclohexylamine (the compound obtained in the above
Reference Example 6-1, (6)) and the corresponding starting
materials.

Also, the compounds of Reference Examples 7-10 to 7-
18 in Table 5 were obtained in the same manner as mentioned
above, using t- or c-4-tert-butoxycarbonylamino-4-hydroxy-
methyl-r-1l-cyclohexylamine (Reference Example 6-2) and the
corresponding starting materials.
Reference Examples 7-19 to 7-23

4-tert-Butoxycarbonylamino-4-methylcyclohexanone (the
compound (3) of Reference Example 6-1) and the correspond-
ing starting materials (an amine compounds) were reacted in
the presence of sodium triacetoxyborohydrlide at room tem-
perature for 16 hours under stirring, and then, an acid
treatment of the reactlon mixture was carried out to remove
a protective group (t-butoxycarbonyl group), to obtain the
compounds of Reference Examples 7-19 to 7-23 in Table 5.
Reference Examples 8-1 to 8-4
(1) To 160 ml of a methylene chloride solution containing
16.93 g of 4- (tert-butoxycarbonylamino)cyclohexanone and
10 55 ml of N-methylbenzylamine was added 19.08 g of sodium
triacetoxyborohydride under ice-cooling, and the mixture
was stirred at room temperature for 14 hours. The reaction
mixture was diluted with an aqueous scdium hydrogencarbon-
ate 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 resulting residue was suspended in
hexane and collected by filtration. This mother liguor 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 comkined with the
product previoualy obtained by filtration to give 13.55 g
of N'-benzyl-N-tert-butoxycarbonyl-N'-methyl-trans-1,4-
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A suspension of 13 53 g of this compound and 2 00 g
of palladium hydroxide-carbon suspended in methanol was
subjected to catalytic hydrogenation under normal pressure
at room temperature over 5 hours. The catalyst was removed
by filtration and the filtrate was concentrated under
reduced pressure to obtain 9.93 g of N-tert-butoxycarbonyl-
N'-methyl-trans-1, 4 -cyclohexanediamine.
(2) The compound obtained in the above (1) and the corres-
ponding starting materials (chloride) were used and reacted
under reflux in 2-propanol in the presence of diisopropyl-
ethylamine for 12 hours as in Reference Example 7-1, and
the resulting compound was subjected to acid treatment with
hydrochloric acid, and then, neutralized with potassium
carbonate to obtain the compounds of Reference Examples 8-1
to 8-4 in Table 5
Reference Examplas 9-1 to 9-45

2 04 g of 60 &% sodium hydride was gradually added to
150 ml of a tetrahydrofuran solution contalining 10 0 g of
trans-4- (tert-butoxycarbonylamino)cyclohexanol and 7 35 g
of 2-chloro-5-nitropyridine, and 30 mL of dimethylasulfoxide
was further added thereto, and then, the mixture was
stirred at room temperature for 1 day The reaction mix-
ture was poured into water and extracted with chloroform.
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 sillica
gel column chromatography (solvent. chloroform alone to
chloroform-ethyl acetate (20:1)). The obtained powder
crystals were suspended in ethyl acetate-hexane mixed
solution and collected by filtration to obtain 12 20 g of
trans-1-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 hydrochleric
acid-dioxane solution, and the mixture was stirred at room
temperature for 18 hours. The precipitates were collected
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by filtration to obtain 568 mg of trans-4-(5-nitro-2-
pyridyloxy)cyclohexylamine hydrochloride (Reference Example
9-1 in Table 6)

Also, the compounds of Reference Examples 9-2 to 9-45
in Table 6 were obtained in the same manner as mentioned
above, using the corresponding starting materials.
Reference Examples 9-46 to 9-47

60% sodium hydride was added to 10 ml of a tetra-
hydrofuran suspension containing 1.00 g of trans-4-amino-
cyclohexanol hydrochloride and the mixture was refluxed for
1l hour After cooling to room temperature, 2-chloropyrimi-
dine was slowly added thereto and the mixture was stirred
at room temperature for 6§ hourse The reaction mixture was
poured into ice-cold water and extracted with chloroform
The extract was washed with brine and dried over anhydrous
sodium sulfate, and then, the solvent was removed under
reduced pressure The residue was purlfied by NH-sllica
gel column chromatography (solvent. ethyl acetate-hexane
(1 4) to chloroform alone) to obtain 788 mg of trans-4-(2-
pyrimidinyloxy)cyclohexylamine (Reference Example 59-46 in
Table 6).

Also, the compound of Examples 9-47 in Table 6 was
obtalined in the same manner as mentioned above, using the
corresponding starting materials.

Reference Example 9-48

In the same manner as in Reference Example 9-1,
trans-1-tert-butoxycarbonylamino-4-(3-nitro-2-pyridyloxy) -
cyclohexane was obtained. Subsequently, a suspension of
3.35 g of this compound in 30 ml of ethanol was stirred at
50°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
cooled to room temperature, the insolubles were removed by
filtration and the flltrate was concentrated under reduced
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pressure. The resulting residue was crystallized from
ethanol-water (1 1) and the crystals were collected by
filtration to obtain 2.58 g of trans-1-tert-butoxycarbonyl-
amino-4- (3-amino-2-pyridyloxy)cyclohexane.

Then, hydrochloric acid-dioxane was added to an
ethanol solution of this compound to subject to acid treat-
ment to obtain trans-4-{3-amino-2-pyridyloxy)cyclohexyl-
amine hydrochloride (Reference Example 9-48 in Table 6).
Reference Example 9-49

In the same manner as in Reference Example 9-1 by
using trans-4- (tert-butoxycarbonylamino)cyclohexanol and
the corresponding atarting materials, trans-4-(5-ethoxy-
carbonyl-2-methylthiopyrimidin-4-yloxy)cyclohexylamine
hydrochloride was cbtained.

The hydrochloride compound was made into an agqueous
solution, and the solution was treated with potassium
carbonate and extracted with chloroform to obtain its free
form (Reference Example 9-49).

Reference Examples 9-50 to 95-54

In 50 mL of chloroform was dissolved 2.75 g of N-
tert-butoxycarbonyl-trans-4- {5-ethoxycarbonyl-2-methylthio-
pyrimidin-4-yloxy)cyclohexylamine (a compound of Reference
Example 9-49 prior to deprotection (hydrochloric acaid-
dioxane treatment)), 1.73 g of 75%-m-chloroperbenzoic acid
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 aqueousg saturated sodium hydrogencarbonate solution was
added to the reaction mixture, and the mixture was atirread
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 sllica gel flash chromatography (solvent: hexane-chloro-
form (50.50 to 100:0)) to obtain 2.74 g of N-tert-butoxy-
carbonyl-trans-4- [S-ethoxycarhonyl-2- (dimethylamino) -

A\
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pyrimidin-4-yloxy) cyclohexylamine.

This compound was deprotected by treating with hydro-
chloric acid-dioxane, and subsequently neutralized with
potassium carbonate to obtain trans-4-{5-ethoxycarbonyl-2-
(dimethylamino)pyrimidin-4-yloxy] cyclohexylamine (Reference
Example 9-50 in Table 6)

Also, the compounds of Reference Examples 9-51 to 9-
54 in Table 6 were obtained in the same manner as mentioned
above.

Reference Examples 9-55 to 9-57

(1) In 15 mL of ethanol was dissolved 2.675 g of N-tert-
butoxycarbonyl-trans-4-[5-ethoxycarbonyl-2-(dimethylamino} -
pyrimidin-4-yloxyl cyclohexylamine (the compound of Refer-
ence Example 9-50 prior to deprotection treatment), 3.27 mL
of an agqueous 3N-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 precipltated crystals were collected
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-yloxy] cyclohexyl-
amine.

(2) The compound obtained in the above (1) was used as a
starting material and reacted with a starting amine com-
pound in the same manner as in Reference Example 11-1. The
resulting compound (hydrochloride) was made into an agqueous
solution, and the solution was treated with potassium
carbonate and extracted with chloroform to obtain a free
form.

Thus, the compounds of Reference Examples 9-55 to 9-
57 in Table § were cobtained.

Reference Examples 9-58 to 9-64

{1) 0.494 ml of DMSO was slowly added dropwise to 10 ml of
a methylene chloride solution containing 0 526 ml of oxalyl
chloride under argon gas atmosphere at -78°C After 15
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methylene chloride suspension containing trans-4-tert-
butoxycarbonylaminocyclohexanol in was added dropwise, and
further 30 minutes later, 2 52 ml of triethylamine was
added thereto and the mixture was stirred at -78°C for 30
minutes and at 0°C for 15 minutes An aqueous sodium
bicarbonate solution was added to the reaction mixture and
the mixture was extracted with chlorcform. The extract was
dried over anhydrous sodium sulfate, and then, the solvent
was removed under reduced pressure. The resulting residue
was suspended in a hexane-isopropyl ether mixed solvent and
collected by filtration to obtain 0.903 g of 4-{tert-
butoxycarbonylamino) cyclohexanone

(2) To 350 ml of a toluene solution containing 33 05 g of
the compound obtained in the above (1) was added dropwise
313 m1 of 1.0 M diiscbutyl 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
mixture, 100 ml of water was added thereto, and the mixture
was stirred for 1 hour The precipitated insolublea 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
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
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-
tert-butoxycarbonylaminocyclohexanol,.

(3) The compounds of Reference Examples 9-58 to 9-64 in
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Table 6 were obtained in the same manner as in Reference
Example 9-1, using the above-obtained cis-4-tert-butoxy-
carbonylaminocyclohexanol and the corresponding starting
materials.

Reference Example 10-1

(1) A mixture comprising 9.13 g of 4-tert-butoxycarbonyl-
amino-4-methylcyclohexanone, 3.05 g of sodium borochydride
and 100 mL of 1lsopropyl alcohol was stirred at room tem-
perature for 1 hour ©Under ice-cooling, the reaction
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
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 obtalined in
the above (1), 8.26 g of p-methoxybenzolc acid chloride,
5.93 g of dimethylaminopyridine 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 agueous 10% citric
acid solution, water and brine, dried over anhydrous sodium
sulfate, and then, the solvent 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-1-cyclohexanol (cis compound)

Also, the res:due was purified by silica gel column
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-O0-(4-
methoxyphenylcarbonyl) -r-1-cyclohexanol (trans compound).
(3) A mixture comprising 10.68 g of the cis compound
obtained in the above (2), 6.10 g of sodium hydroxide, 150

mL of methanol and 120 mlL of water was heated at external
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mixture, the solvent was removed under reduced pressure and
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extracted with ethyl acetate The extract was washed with
an agueous saturated sodium hydrogencarbonate solution,
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
of the mixture (1 5) of cis form and trans form obtained in
the above (2), 1 77 g of t-4-tert-butoxycarbonylamino-4-
methyl-r-1l-cyclohexanol was obtained
Reference Examples 10-2 to 10-8

The compounds of Reference Examples 10-2 and 10-3 in
Table 6§ were obtained in the same manner as in Reference
Example 9-1 by using t-4-tert-butoxycarbonylamino-4-methyl-
r-l-cyclohexanol (Reference Example 10-1 (4)) and the
corresponding starting materials. Also, the compounds of
Reference Examples 10-4 to 10-8 in Table 6§ were obtained in
the same manner as mentioned above by using c-4-tert-
butoxycarbonylamino-4-methyl-r-1-cyclohexanol (Reference
Example 10-1 (3)) and the corresponding starting materials.
Reference Examples 11-1 to 11-38 and 12-1 to 12-96

A mixture comprising 500 mg of trans-4-(tert-butoxy-
carbonylamino) cyclohexanecarboxylic acid, 250 mg of N-
methyl-benzylamine, 434 mg of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, 306 mg of 1l-hydroxybenzo-
triazol and 5 ml of N,N-dimethylformamide was stirred at
room temperature for 15 hours. The reaction mixture was
made basic by adding an aqueoua sodium hydrogencarbonate
golution, and extracted with ethyl acetate The extract
was washed with water and brine, dried over anhydrous
eodium sulfate, and then, the solvent was removed under
reduced pressure to obtain 691 mg of N-benzyl-trans-4-tert-
butoxycarbonylamino-N-methylcyclohexanecarboxamide A
mixture comprising 670 mg of this compound, 5 mL of 4N-
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hydrochloric acid-dioxane and 5 ml of dioxane was stirred
at room temperature for 12 hours The reaction mixture was
concentrated to cbtain 585 mg of trans-4-amino-N-benzyl-N-
methylcyclohexanecarboxamide hydrochloride (Reference
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
(straight chain amine compounds or c¢yclic secondary amine
compounds such as a piperidine compound, a piperazine
compound, etc.) (Provided that in case of free compounds,
they can be cobtained by saturating an aqueous solution of a
hydrochloride salt compound with potassium carbonate, and
after extracting the solution with chloroform, drying the
extract over sodium sulfate and removing the solvent under
reduced pressure.)

(As the starting amine compounds (a piperidine compound, a
piperazine compound, etc }, those synthesized by the
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 trana-4-({tert-butoxy-
carbonylamino) cyclohexanecarboxylic acaid, 2.29 g of
thiomorpholine, 3.90 g of 1-(3-dimethylaminopropyl) -3-
ethylcarbodiimide, 2.74 g of 1-hydroxybenzotriazol and 30
ml of N,N-dimethylformamide was stirred at room temperature
for 4 hours.

The reaction mixture was made basic by adding an
aqueous podium 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 precipltates were
collected by filtration to obtain N-tert-butoxycarbonyl-
trans-4- (4-thiomorpholinylcarbonyl) cyclohexylamine
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(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
reaction mixture was made basic by adding an aqueous sodium
hydrogencarbonate 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
in diisopropyl ether, and precipitates were collected by
filtration

Then, this compound was suspended in 25 mL of dioxane,
4N hydrochloric acid-dioxane solutlion (25 mL) was added
thereto, and the mixture was stirred for 16 hours Ether
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
under reduced pressure The residue was suspended in
diisopropyl ether and precipitates were collected by
filtration to obtain trans-4-(1,1-dioxo-4-thiomorpholanyl-
carbonyl) cyclohexylamine (Reference Example 12-97 in Table
8).
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 aclid were added 4 0 ml of thionyl chloride and
0.3 ml of N,N-dimethylformamide and the mixture was stirred
at room temperature for 1 hour

The reaction mixture was concentrated under reduced
pressure and 500 mg of the residual solid waes added to 8 ml
of an ice-cold methylene chloride solution containing 207
mg of 2-aminopyrimidine and 0.4 ml of triethylamine. After
stirring at room temperature for 2 hours, water was added

to the reaction mixture and the mixture was extracted with
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presesure, and the resulting residue was purified by silica
gel column chromatography {(solvent chloroform-methanol
{50 1)) to obtaln 240 mg of N-benzyloxycarbonyl-trans-4-
[(pyrimidin-2-ylamino) carbonyl) cyclohexylamine.

This compound was applied to deprotection treatment
to obtain trans-4-[(pyrimidin-2-ylamino)carbonyl]cyclo-
hexylamine (Reference Example 13-1 in Table 8).

Also, the compounds of Reference Examples 13-2 to 13-
7 1n Table 8 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
compound was stirred in 3 ml of 30% hydrogen bromlde-acetic
acid solution 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
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-
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 insolubles were removed by
filtration and the filtrate was concentrated under reduced
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-
(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
(solvent: ethyl acetate-hexane (1 2) to {(1:1) to obtain 883
mg of N-benzyloxycarbonyl-trans-4-benzoylcylohexylamine.

870 mg of this compound was stirred with 1.0 g of
trimethylsilyl i1odide and 5 mL of chloroform under argon
atmosphere at room temperature for 2 hours. Disappearance
of the starting material was confirmed by TLC, 0 17 mL of
methanol and 5 mL of diethyl ether were added to the
reaction mixture and the mixture was stirred at room
temperature for 3 days The resulting precipltates were
collected by filtration, washed with anhydrous diethyl
ether, and dried to obtain 830 mg of trans-4-benzoylcyclo-
hexylamine (Reference Example 13-8 in Table 8)

Also, the compounds of Reference Examples 13-9 to 13-
16 in Table 8 were obtained in the same manner as mentioned
above.
Reference Example 13-17
(1) trans-4-Methoxycarbonylcyclohexane-1l-carbonyl chloride
was obtained from 5 g of trans-4-methoxycarbonylcyclohxane-
l-carboxylic acid and oxalyl chloride 7.58 g of morpho-
line was added dropwlse to 50 mL of a methylene chloride
solution thereof under i1ce-cooling, and the mixture was
stirred for 2 hours. The reaction mixture was poured into
an agqueous 10% ciltric acid solution, extracted with chloro-
form, dried over anhydrous magnesium 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 1) to ethyl acetate-
chloroform (1:1)) and crystallized from hexane to obtain
6 49 g of trans-1l-methoxycarbonyl-4- (morpholinocarbonyl) -
cyclohexane.
(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
-30°C over 2 hours, while stirring. The reaction mixture
was cooled agaln 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
acatate The extract was successively washed with an
aqueous 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 obtain 1.47 g of isomeric
mixture of 1-methoxycarbonyl-1l-methyl-4- (morpholinocarbon-
yl)cyclohexane. This mixture was stirred in a mixture
comprising 158 mg of sodium hydroxide, 1 mL of ethancl and
1 mL of water at room temperature for 12 hours. The
reaction mixture was extracted with diethyl ether, the
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 l-methoxycarbonyl-1-methyl-4-{morpholine-
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, 5 mL of methanol and 10 mL of water at
110°C for 2 hours. After cooling, pH of the reaction
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
compound (carboxylic acid), 550 mg of diphenylphosphoryl
azide and 216 mg of benzyl alcohol was stirred under

&
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heating for 12 hours After cooling, an agqueous 10% citric
acid solution was added to the reaction mixture, and the
toluene layer was separated, washed with brine and dried
over anhydrous sodium sulfate, and then, the solvent was
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-1l1-methyl-4- (mor-

pholinocarbonyl) cyclohexylamine.

This compound was deprotected by treating with tri-
methylsilyl iodide to obtain 1-methyl-4-(morpholinocarbon-
vl)cyclohexylamine (Reference Example 13-17 in Table 8).
Reference Examples 13-18 to 13-21

N-tert-butoxycarobonyl-trans-4-{l-piprerazinylcarbony-
l)cyclohexylamine was obtained by treating trans-4- (tert-
butoxycarbonylamino) cyclohexanecarboxylic acid and pipera-
zine in the same manner as i1n the above-mentioned Reference
Example 11-1.

Methyl chlorocarbonate was added dropwise to a mix-
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 overnaight
The reaction mixture was successively washed with water and
braine, dried over anhydrous sodium sulfate, and concentrat-
ed under reduced pressure The resulting residue was
suspended in diisopropyl ether and precipltates were
collected by filtration to obtain 410 mg N-tert-butoxy-
carbonyl-trans-4- (4-methoxycarbonyl-1-piperazinylcarbonyl) -
cyclohexylamine.

This compound was deprotected under acidic conditions
according to the conventional method and the acidic mixture
was returned to basic to obtain trans-4-{(4-methoxycarbonyl-
l-piperazinylcarbonyl)cyclohexylamine (Reference Example
13-18 of Table 8).

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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Reference Example 13-22

A mixture comprising 623 mg of N-tert-butoxycarbonyl-
trans-4- (piperazinocarbonyl)cyclohexylaminae, 340 mg of 3,4-
diethoxy-3-cyclobuten-1,2-dione and 5 ml of ethanol was
stirred at room temperature for 2.5 daye. The reaction
mixture was concentrated under reduced pressure, and the
resulting residue was purified by silica gel column
chromatography (solvent: chloroform-methanol (50 1)) and
subsequently triturated with ether

This compound was deprotected by treating with hydro-
chloric aclid-dioxane to obtain trans-4-[4-(4-ethoxy-1,2-
dioxo-3-cyclobuten-3-yl)piperazinylcarbonyl] cyclohexylamine
(Reference Example 13-22 in Table 8)
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
presasure, and the resulting residue was purified by silica
gel column chromatography (solveant: 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
palladium-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-
ide 1n 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
of triethylamine to obtain N-benzyloxycarbonyl-trans-4-[4-
(4-dimethylamino-1,2-dioxo-3-cyclobuten-3-yl)piperazinyl-
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carbonyl] cyclohexylamine. This compound was deprotected by
treating with trimethylsilyl iodide to obtain trans-4-[4-
(4-dimethylamino-1,2-dioxo-3-cyclobuten-3-yl)piperazinyl-
carbonyl] cyclohexylamine (Reference Example 13-23 in Table
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-
benzyloxycarbonyl-trans-4- [ (5-hydroxylmethyl-2-isoindolain-
yvl) carbonyl] cyclohexylamine under ice-cocling, and the
mixture was stirred under i1ce-cooling for 1 hour Water
was added to the reaction mixture and the mixture wae
extracted with ethyl acetate. After the extract was dried
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
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
atmosphere to obtain trans-4-[{(5-morpholinomethyl-2-
isoindolinyl)carbonyl]cyclohexylamine (Reference Example
13-24 in Table 8)
Referencea Examples 13-25 to 13-29
(1) 20 g of manganese dioxide was added to 120 ml of a
chloroform solution containing 4 0 g of N-benzyloxycarbon-
yl-trans-4-[(5-hydroxymethyl-2-isoindolinyl)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
preasure. The residue was suspended in hexane-ethyl acet-
ate and the crystals were collected by filtration to obtain
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N-benzyloxycarbonyl-trans-4-[(5-formyl-2-1s01ndolinyl) -

carbonyl] cyclohexylamine
{(2) To an aqueous solution containing 3.35 g of sllver
nitrate were added 2.75 g of the compound cbhtained in the
above (1) and 110 ml of ethanol under ice-cooling, and then,
an aqueous 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
reduced pressure. To the residue was added 50 ml of an
aqueous 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 resldue was suspended in
hexane-ether and the crystals were collected by filtrationm
to obtain N-benzyloxycarbonyl-trans-4-[(5-carboxy-2-iso-
indolinyl) carbonyl] cyclchexylamine.
(3) The compound obtained in the above {(2) was used and
condensed with a starting amine compound in the same manner
as in Reference Example 11-1, and subsequently treated with
palladium-carbon under hydrogen atmoasphere to obtailn trans-
4-[(5-dimethylaminocarbonyl-2-isoindolinyl)carbonyl]cyclo-
hexylamine (Reference 13-25 in Table 8).

Also, the compounds of Reference Examples 13-26 to
13-29 in Table 8 were obtained in the same manner as
mentioned above.
Reference Examples 13-30 to 13-33

(1) 2.6 g of tert-butylcarbamate, 3.5 ml of triethyl-
silane and 1.15 ml of trifluoroacetic acid were added to 25
ml of an acetonitrile suspension containing 3 0 g of N-
benzyloxycarbonyl-trans-4-[{5-formyl-2-isoindolinyl)carbon-
vl] cyclohexylamine {(the compound obtained in Reference
Example 13-25 (1)), and the mixture was stirred at room
temperature overnight Water was added to the reaction
mixture and the mixture was extracted with chloroform.

After the extract was dried over anhydrous sodium sulfate,
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the solvent was removed under reduced pressure The resi-
due was suspended in hexane-ethyl acetate and the crystals
were collected by filtration to obtain N-benzyloxycarbonyl-
trans-4-[(5-tert-butoxycarbonylaminomethyl-2-1soindolin-
vl) carbonyl] 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-
Yl] cyclohexylamine (Reference Example 13-30 in Table 8)
(3} The compound obtained in the above (1) was treated with
4N hydrochloric acid-dlioxane to obtain N-benzyloxycarbonyl-
trans-4-[(5-aminomethyl-2-180indolinyl)carkonyl}cyclohexyl-
amine hydrochloride.
(4) 0.25 ml of cyclopropanecarbonyl chloride was added to 5
ml of a methylene chloride-pyridine solution 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-
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
hydrogen atmosphere to obtain trans-4-[(5-cyclopropyl-
carbonylaminomethyl-2-isoindolinyl)carbonyl]}cyclohexylamine
(Reference Example 13-31 in Table 8)

Also, the compounds of Reference Examples 13-32 to
13-33 1n Table 8 were obtained in the same manner as
mentioned above
Reference Example 13-34
(1) 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-
2-isoindolinyl)carbonyl])cyclohexylamine (the compound
obtained in Reference Example 13-25 (1)), and the mixture
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was refluxed for 3 hours. Water wase added to the reaction
mixture and the mixture was extracted with ethyl acetate.
After the extract was dried over anhydrous sodium sulfate,
the solvent was removed under reduced pressure. The resi-
due was purified by NH silica gel chromatography (solvent
chloroform-ethyl acetate = 50 1), and the resulting com-
pound was treated with trimethylailyl lodide to obtain
trans-4-[(5-cyano-2-isoindolinyl) carbonyllcyclohexylamine-
hydrolodide (Reference Example 13-34 in Table 8).

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-
1-indolinyl)carbonyl] cyclochexylamine (the compound obtained
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
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
obtain 4 72 g of N-benzyloxycarbonyl-trans-4-[{6-amino-1-
indolinyl) carbonyl] cyclohexylamine

(2) 0.12 ml of pyridine and 0 104 ml of acetic anmhydride
were added to 10 ml of a methylene chloride solution con-
taining 396 mg of the compound obtained in the above (1},
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-
8ively washed with 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
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chromatography (solvent chloroform-ethyl acetate (1 1))

This compound was deprotected by treating with
palladium-carbon to obtain trans-4-([(6-acetylamino-1-
indolinyl)carbonyl] cyclohexylamine (Reference Example 13-35
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
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-
chloric acld, water and an aqueous 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))

This compound was deprotected by treating with
palladium-carbon to obtain trans-4-[{(6-methylsulfonylamino-
1-1nd0linyl)carbonyl] cyclohexylamine (Reference Example 13-
38 in Table 8)
(4) 15 ml of N,N-dimethylformamide solution containing 403
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
1-hydroxybenzotriazole and 0.181 ml of triethylamine in was
stirred at room temperature for 5 hours The reaction mix-
ture wae concentrated under reduced pressure, the residue
was dissolved in ethyl acetate, successively washed with an
agqueous saturated sodium bicarbonate solution, water and
brine, dried over anhydrous sodium sulfate, and then, the
solvent was removed under reduced pressure. The raesidue
was purified by silica gel column chromatography (solvent:
chloroform-methanol (50:1)).
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This compound was deprotected by treating with
palladium-carbon to obtain trans-4-{[6-(dimethylamino) -
methylcarbonyl-1-i1ndolinyl] carbonyll}cyclohexylamine
(Reference Example 13-39 1in Table 8)

(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
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
chloroform-ethyl acetate (2.1)).

This compound was deprctected by treating with
palladium-carbon to obtain trans-4-[({6-dimethylamino-1-
indolinyl)carbonyl] cyclohexylamine (Reference Example 13-40
in Table 8)

{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-
indolinyl)carbonyl] cyclohexylamine (the compound obtained
in the same manner as iln Reference Example 13-1) as a
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 soclution containing 400 mg of N-
benzyloxycarbonyl-trans-4-[(5-hydroxy-1-indolinyl)carbon-
yl]l cyclohexylamine {(the compound obtained in the same
manner as 1n Reference Example 13-1), and the mixture was
getirred at 50°C for 19 hours. The reaction mixture was
concentrated under reduced pressure, and a solution of the
resldue in chloroform was washed with water, dried over

sodium sulfate, and then, the solvent was removed under
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reduced pressure The residue was purified by silica gel
column chromatography (solvent: chloroform-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
tetrahydrofuran suspension containing this compound, and
the mixture was refluxed for 17 hours. The i1insolubles were
removed by filtration, and the filtrate was concentrated
under reduced pressure to obtain 281 mg of trans-4-{[5-(2-
dimethylaminoethyl)oxy-1-indolinyl] carbonyl}cyclohexylamine
(Reference Example 13-47 in Table B8).

Aleso, the compounds of Reference Examples 13-48 to
13-52 in Table 8 were obtained in the same manner as
mentioned above
Reference Examples 14-1 to 14-16

A mixture comprising 400 mg of cise-4- (tert-butoxy-
carbonylamino) cyclohexanecarboxylic acid, 216 mg of 4-
hydroxypiperidine, 244 mg of 1-hydroxybenzotriazole, 686 mg
of O0-benzotriazol-1-yl-N,N,N',N'-tetramethyluroniumhexa-
fluorophosphate, 398 21 of N-methylmorpholine and 11 ml of
N.N-dimethylformamide was stirred at room temperature for
14 hours VWater 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 scdium sulfate, and then, the
solvent was removed under reduced pressure The resulting
resldue was dissolved in 5 ml of dioxane, then, 6 ml of 4N
hydrochloric acid-dioxane was added thereto, and the
mixture was stirred at room temperature for 12 hours The
reaction mixture was concentrated, methanol was added to
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 B8)

Also, the compounds of Examples 14-2 to 14-16 in

Table B were obtained i1n the same manner as mentioned above,
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using the corresponding starting materials. (Provided that
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
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-
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-
chloride

Aleo, N-isopropylpiperazine-dihydrochloride was *
obtained i1n the same manner as mentioned above
Reference Example 15-2

Dimethylamine hydrochloride (430 mg) was added to a
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 to undergo reaction, thereby
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
methylene chloride (50 ml) solution containing N-formyl-
piperazine (5.08 g) and cyclohexanecarboxyaldehyde (7.50 g)
under i1ce-cooling, and the mixture was stirred at room
temperature for 18 hours to undergo reaction, thereby
obtaining l1-formyl-4-cyclochexylmethylpiperazine, which was
then acid-treated with hydrochloric acid to obtain 1-
(cyclohexylmethyl)piperazinerhydrochloride.
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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-
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 1 day to undergo reaction, thereby obtain-
ing l1-tert-butoxycarbonyl-4-(2-pyrimidinyloxy)piperidine
This compound was acid-treated with hydrochloric acid to
obtain 4-(2-pyrimidinyloxy)piperidine-hydrochloride

Also, the following compounds were obtained in the
same manner as mentioned above
4- (5-Cyano-2-pyridyloxy)piperidine-hydrochloride
4-(5-Bromo-2-pyrimidinyloxy)piperidine-hydrochloride
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-
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-rhydrochloride

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-Chlorophenylaminocarbhonyl)piperidine hydrochloride
Reference Example 15-6

A mixture comprising 4-amino-1- (tert-butoxycarbonyl) -
piperidine (700 mg), benzoic acid (512 mg), 1l-ethyl-3-(3-
dimethylaminopropyl) -carbodiimide (804 mg), 1-hydroxybenzo-
triazole (567 mg) and N,N-dimethylformamide (10 ml) was
stirred at room temperature for 16 hours to undergo
reaction, and the resulting compound was acld-treated with
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hydrochloric acld to obtain 4-(benzoylamino)piperidine-
hydrochloride

Also, the following compounds were obtained in the
same manner as mentioned above
4-({2-Pyridylcarbonylamino)piperidine hydrochloride
4- (Cyclohexylcarbonylamino) piperidine-hydrochloride
Reference Example 15-7

An acetonitrile (7 ml) solution containing N- (tert-
butoxycarbonyl)piperazine (700 mg), N-methyl-N-phenyl-
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
Reference Example 15-8

Methanesulfonyl chloride (3.65 ml) was added to a
methylene chloride (50 ml) solution containing N-formyl-
plperazine (5 08 g) and triethylamine (6 85 ml) under ice-
cooling, and the mixture was stirred at room temperature
for 18 hours to undergo reaction, thereby obtaining 1-
formyl-4-methanesul fonylpiperazine This compound was
acid-treated with hydrochloric acid to obtain 1-methane-
sulfonylpiperazine-hydrochloride. Also, 1l-(phenylsulfon-
vyl)piperazinerhydrochloride was obtained in the same manner
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
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 waes
extracted with ethyl acetate. After the extract was dried
over sodium sulfate, the solvent was removed under reduced
pressure To the residue were added 20 ml of ethanol and
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1 02 ml of diisopropylethylamine, and the mixture was
rafluxed for 30 minutes. The reaction mixture was concen-
trated under reduced pressure, and ethyl acetate and an
aqueous 5% hydrochloric acid solution were added to the
residue, followed by the extraction. After the extract was
dried over sodium sulfate, the soclvent was removed under
reduced pressure The residue was purified by silica gel
chromatography (solvent hexane-ethyl acetate = 4 1) to
obtaln an oily product This oi1ly product was dissolved in
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.

Also, the following compounds were oktained in the
same manner as mentioned above
5- (Methoxymethyl)isoindoline:hydrochloride
5- (Isopropyloxymethyl) isoindoline-hydrochleride

Reference Example 15-10

0 85 ml of triethylamine and 0 35 ml of methyl
chloroformate were added to B ml of a methylene chloride
solution containing 0.72 g of 5-amino-2-tert-butoxycarbon-
vylisoindoline, and the mixture was stirred at room tempera-
ture for 5 hours. Water was added to the reaction mixture
and the mixture was axtracted with athyl acetate 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 chloro-
form-ethyl acetate = 2:1) to obtain an oil This oil was
dissolved in 5 ml of dioxane, then, 8 ml of 4N hydrochleric
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-
indoline hydrochloride

Also, the following compounds were obtained in the
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same manner as mentioned above.
5- {Acetylamino)1soindoline hydrochloride
Reference Example 15-11
2-tert-Butoxycarbonyl-5-amincisoindoline (the com-
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 14 and Table 2 to
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

spectrum) .)
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Table 1la

WN

J

:""’”’W

.As
o

NC

Exam-
ple
No.

R3-X- R! | salt

Physical properties,
etc.

la-1

H |2HCl

Colorless powder
MS APCI (m/z): 373
[M+H] +

la-2

— H |2HC1
N
Q_H

Brownish powder
MS APCI (m/z): 328
(M+H] +

la-3

= H |HCl

Colorless powder
MS APCI (m/z): 353
[M+H] +

la-4

_T_@\‘, H | 2HC1
F /N
F\NH

Colorless powder
MS APCI (m/z): 396
[M+H] +

la-5

Colorless powder
MS APCI{(m/z): 353
[M+H] +

la-6

H | 2HCL

Yellowish powder
MS APCI (m/z): 373
[M+H] +

la-7

H | 2HC1

Colorless powder
MS APCI (m/z): 329
[M+H] +

la-8

/>_
_E s H |2HC1
AV

Colorless powder
MS APCI (m/z): 407,
409 [M+H]+

la-9

?H;_N & H |2HC1
s'<\ 2y

Pale yellowish powder
MS APCI (m/z)- 375
[M+H] +

la-10

N | B |25C1
cm—<f::$r—?fp

Colorless powder
MS APCI (m/z): 363
[M+H]+
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1

NC
Ex:g?le R%-X- R! |salt |Physicalproperties, etc.
la-11 N . H |2HCl |Colorless powder
O_ﬁs MS APCI (n/z): 329 [M+H]+
=N H
la-12 S . H |HCl |Pale brownish powder
[ )_N\\“ MS APCI (m/z): 334 [M+H]+
JH
N
la-13 H |HC1l |Colorless powder
S .
O,N _O_N\\ MS APCI(m/z): 372 [M+H]
H
la-14 FF .| B |HC1l [Colorless powder
)J.Q.ﬁr“ MS APCI(m/z): 440 [M+H]
F
NO,
la-15 CH, H |HC1l |Colorless powder
é N MS APCI(m/z)* 402 [M+H]
H
NO,
la-16 - H |2HCl | Purified powder
| MS APCI (m/z): 364,362
a” NN
la-17 7 Cl H |2HCl |Purified powder
(I MS APCI(m/z): 364,362
S \\'
NN
H
la-18 Cl ~ H |2HCl |Purified powder
g | MS APCI(m/z): 364,362
NN
H
la-19 Cl 7 H |2HCl |Purified powder
ol MS APCI(m/z): 365,363
NN
H
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Table la (continued)

1
R
g (0]
2 F H
R —X—O—N\)I—N: ),
NC
Example R2-X- r! | salt Physical properties,
No etc.
la-20 SN H |2HCl | Purified powder
E J\ MS APCI{m/z): 397
N7 NY
F r H
la-21 H,C Z N H | 2HC1l | Purified powder
’u\ MS APCI(m/z): 357
N E"’"
la-22 CN | H | 2HCl | Purified powder
Nk MS APCI (m/z): 354
2 4"
N7 NN
la-23 ’}W CN | H [2HC1 |Purified powder
[: :H: MS APCI(m/z): 354
-~ .
N E“‘
la-24 NH, H |2HC1 |Colorless powder
N'LN MS APCI{(m/z):
378 (M+H]+
a1 NF N
la-25 = H |2HC1 )} Purified powder
N [ MS APCI(m/z): 329
-.‘N E“\f
la-26 hﬁh H |HC1l |Brownish powder
“ | MS APCI (m/z)
+
- hﬁy 389 [M+H]
| H
O
la-27 H,C—§ H | 2HCl |Colorless powder
N MS APCI (m/z):
N 375 [M+H] +
7 N\\\‘
H




- 80 -

Table la (continued)

s O
2 F H :
R—X: N N
NC
Example R3-X~- &' | salt Physical properties,
No etc
la-28 EhC\s H | 2HC1 |Colorless powder
/L MS APCI(m/z):
NN 447 [M+H] +
P N@"
0 H
HC—/" Yo
la-29 CH, H |2HCl |Colorless powder
NTR MS APCI(m/z):
448 [M+H] +
NP
W N
H,C o
la-30 H |2HC1 |Colorless powder
MS APCI(m/z)
477 [M+H]+
NN
L
HC” oY
la-31 _-s H | 2HC1 |(Colorless powder
MS APCI(m/z):
NN 483 [M+H] +
X
H
H” 0
la-32 0 H | 2HCl |Colorless powder
E j MS APCI (m/z):
i 486 [M+H] +
NN
H@'
HC Moo
1a-33 ByC.  -CHs H | 2HCl1l |Colorless powder
NJNN MS APCI(m/z):
444 [M+H]+
XV
H
H,e” 0”0
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R
F 0o
2 f H
R—X N N
NC
Example R2-X - ]! | salt Physical properties,
No. etc
la-34 ( > H | 2HC1l |Colorless powder
N MS APCI(m/z):
P 470 [M+H] +
NN
¥
He” 0™ Yo
la-35 o H | 2HC1 |Colorless powder
[ j MS APCI(m/z):
N 485 [M+H] +
NN
T L
Hy If\ﬁ
H]C—N_O
la-36 ( ) H | 2HCl |Colorless powder
N MS APCI(m/z):
A 511 [M+H] +
NN
—\ NY
o\__/N N
la-37 HC...CH, | H |2HCI |Coloriess powder
i MS APCI (m/z):
N® N 485 [M+H]) +
N
6 N H
-/
la~38 HC— H | 2HC1 |Colorless powder
l MS APCI (m/z) :
NTON 488 [M+H] +
\\\
/\ Z &
O\.JN 0
la-39 HyC~g H | 2HCl [Colorless powder
4L MS APCI (m/z):
N N 472 [M+H] +
NN
2%
0




- 82 -

Table la (Continued)

R
gF 0
2 F H
R—X N N 7
NC
Example R2-X- R! | sait Physical properties,
No. etc.
la-40 H;C~g H | 2HC1 |Colorless powder
NN MS APCI (m/z) :
- 446 [M+H] +
HiG, I T
H’C_N Q
la-41 H | 2HCl |Colorless powder
MS APCI (m/z):
518 [M+H]+
NN
w
/ \Ni N
\_.I 0
1a-42 / \ H | 2HCl |Purified powder
- MS APCI(m/z): 405
N=N N
la-43 H | 2HCl |Colorless powder
MS APCI(m/z):
N—N 395 [M+H] +
I \dl
la-44 C No, | H 2HCl | Purified powder
Hy \1:::1: MS APCI(m/z): 386
NY
H
la-45 NO, | H |2HCl1 | Purified powder
MS APCI (m/z)- 372
N
H
la-46 H | 2HCl1 | Purified powder
MS APCI(m/z): 370
F E"’
CN___
la-47 H | 2HC1 |Purified powder
MS APCI(m/z): 370
'l
F H
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Table la (Continued)

0
2 H H
R*—X N N
NC
Example R2-X- r! | salt Physical properties,
No etc.
la-48 H | 2HC) |Purified powder
F MS APCI(m/z): 420
N
FF % i B
la-49 H | 3HC1 | Purified powder
MS APCI(m/z): 367
H,N E‘”’
CN
1a-50 NC H | 2HCl1 |Purified powder
j@\ MS APCI (m/z): 370
F N
H
la-51 CN H | 2HCl |Colorless powder
@E MS APCI (m/z) :
N$p 352 [M+H]
H
la-52 F CN | H |2HCl |Colorless powder
MS APCI(m/z):
N 370 [M+H]
H
la-53 H | 2HC1l |Colorless powder
MS APCI(m/z):
N 432,430 [M+H]
H
1a-54 H | 2HC1l |Colorless powder
H.C o MS APCI{m/z):
™o N\‘ 382 [M+H]
1la-55 H | 2HC1 |Colorless powder
)\ o« MS APCI(m/z) -
384 [M+H] +
la-56 H | 2HC1 |Colorless powder

@Q’“g“‘

MS APCI{(m/z):
368 [M+H]+




Table la (continued)
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05

3 O
) f H
R X N N
NC
Exam-
ple RZ-X- R! | salt Physical properties,
No. etc.
la-57 Ng. Cl H |2HCl |Colorless powder
@: I MS APCI (m/z) : 413 [M+H]+
PN
N N
H
la-58 NSy H |2HCl1 {Colorless powder
MS APCI{m/z):419[M+H]+
- Nf
\ ¢ H
la-59 jz_ H | 2HC1 |Colorless powder
NN MS APCI(m/z):453[M+H]+
o
la-60 — y H | 2HC1 |Colorless powder
0N\ rﬁl MS APCI(m/z):373[M+H]+
N
la-61 7\ H | 2HCl1 (Colorless powder
Nc—GN' MS APCI(m/z): 353
=N H [M+H] +
la-62 CN H |2HCl | Pale yellowish powder
/ \_\* MS APCI{m/z)- 353
H [M+H] +
1a-63 NO, H |2HCl | Pale brownish powder
/7 \ ¢ MS APCI(m/z): 373
E [M+H]+
N
la-64 N y H | 2HC1 |Colorless powder
N MS APCI(m/z):
/ /z): 329
N H [M+H] +
la-65 N 7 H |2HCl | Pale yellowish powder
Br{ N MS APCI(m/z)- 409
=N H [M+H] +
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Table la (Continued)
Rl
F, 0
e ORIy
NC
Exam-
ple R%-X- R! | salt | Physical properties, etc
No.
la-66 FHg N H |2HCl1l |Pale yellowish powder
s{ Y-’ MS ABCI(m/z): 375 [M+H]+
N H
la-67 N « | Me |2HCl |Colorless powder
</ e h MS APCI(m/z): 343 [M+H]+
w H
la-68 Me | 2HCl | Pale yellowish powder
ON 7 N & MS APCI(m/z)- 387[M+H]+
N
la-69 NO, Me [2HCl [Yellowish powder
7 N\ MS APCI (m/z): 387[M+H]+
H
la-70 Me |2HC1l |Colorless powder
NC_Q_@' MS APCI(m/z): 367 [M+H]+
H
la-71 CN Me | 2HC1l |Colorless powder
/ N\ N‘\“ MS APCI(m/z): 367[M+H]+
=N H
la-72 N Me | 2HC1l | Brownish powder
¢ NN MS APCI(m/z)- 343 [M+H]+
N= H
la-73 Me |2HCl1l |Pale yellowish powder
ond - MS APCI(m/z): 387 [M+H]+
= H
la-74 NO, Me |2HCl |Yellowish powder
@_N/ MS APCI(m/z): 387 [M+H]+
=N H
la-75 Me |2HCl |Colorless powder
o N 4 MS APCI(m/z): 367 [M+H)+
— H
N
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Table la (Continued)

ng

)

Physical properties,

etc

Exam-
ple

Me

Colorless powder
MS APCI(m/z): 367 [M+H)+

No.
la-76

CH,0H

2HC1

Pale yellowish powder
MS APCI(m/z): A05[M+H]+

la-177 CH
!

CH20H

2HC1

Pale yellowish powder
MS APCI(m/z): 403 [M+H]+

la-78

CH20H

2HC1

Colorless powder
MS APCI(m/z): 383[M+H]+

la-79

CH20H

2HC1

Pale yellowish powder
MS APCI (m/z): 403[M+H]+

la-80

CH,0H

2HC1

Colorless powder
MS APCI(m/z): 383 [M+H]+

la-81

CH20H

2HC1

Colorless powder
MS APCI(m/z): 383[M+H]+

la-82

CH20H

2HC1

Pale yellowish powder
MS APCI(m/z): 383[M+H]+

la-83

CH20H

2HC1

Pale yellowish powder
MS APCI(m/z): 403 [M+H]+

la-84
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Table la (Continued)

1
y
Fg ¢
R’—x—<:>-'<N N: 7
NC
Exam-
ple R2—%~ R Salt Physical properties,
No. etc.
la-85 NO, CH;0H | 2HC1 | Pale yellowish powder
P MS APCI (m/z):
C\S"E 403 [M+H] +
=—N
la-86 N H 2HC) | Purified powder
</ »_N\\" MS APCI (m/z): 343
1 [M+H] +
N ¢x
la-87 N - H 2HCl | Purified powder
Br_</:\>__1:;\‘ h[alsﬁﬁfx (m/z): 421
—N CH,
la-88 N . H 2HC1 | Purified powder
(WN\\‘ MS APCI(m/z): 343
! [M+H] +
N CH,
la-89 . H 2HC1 | Purified powder
NC@—N‘“ MS APCI (m/z): 367
=N ¢ [M+H] +
CH,
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IEx;rgplel R%-%- R! | salt | Physical properties, etc.
1b-1 = .| B |HC1l |Colorless powder
ONY 4 & MS APCI (m/z): 374 [M+H]+
N
1b-2 H |HC1l |Colorless crystal
— & Gradually decomposed
NCOG‘ around at melting point:
N 233°C
MS APCI (m/z): 354[M+H]+
1b-3 F ,/— + | H |HC1 Colorless powder
F-|—<\j>—o> MS APCI(m/z): 397 [M+H]+
F N
1b-4 NO, H |HCLl Pale yellowish powder
—_ & MS APCI{m/z): 374 [M+H]+
e
N
1b-5 NH, H |2HCl |Colorless powder
- d§ MS APCI(m/z): 344[M+H]+
\ N
1b-6 —N H |HCl Colorless powder
Br\ )—o““ MS APCI (m/z): 410({M+H]+
N
1b~-7 —N H |HC1l |{Colorless powder
N MS APCI{m/z): 364 [M+H]+
CI_<\: />-— ¢ Free |Colorless crystal
N form |Melting point:
129-130°C (decomposed)
1b-8 —N o | H |HCL Pale yellowish powder
cu,s{)—d‘ MS APCI{(m/z): 376[M+H]+
N
1h-9 =N | B |HCl [Colorless
CH,O—<\: )—d’ MS APCI(m/z): 360[M+H]+
N
1b-10 H |HCl1 Colorless powder

MS APCI{(m/z): 436[M+H]+




0

- 89 -

Table 1b (Continued)

-

nm”’W

’;’N
¢N
zx
Z (®)
1§

N
Exam-
ple R2-X~- ’! | salt Physical properties,
No etc.
1b-11 =N .| B | HC1 [Colorless powder
DaW i MS APCI (m/z) .
(o] N 396 [M+H] +
1b-12 =N R HC1l |[Colorless powder
< />-d*“ MS APCI (m/z)- 330
\ N [M+H]+
1b-13 « | B | HC1l | Pale yellowish powder
o,u-@-o* MS APCI (m/z)
373 [M+H] +
1b-14 N H | BC1l §jPurified powder
Yo MS APCI (m/z) -
330 [M+H] +
1b-15 CN H | HC1l {Purified powder
" MS APCI(m/z):
/N0 354 [M+H] +
—N
1b-16 ,/ B | 2HC]l | Purified powder
4 | MS APCI(m/z): 365,363
a” N oV
1b-17 Z Cl H | 2HC1 | Purified powder
(I MS ABCI (m/z) : 365,363
N oW
1b-18 CH; | H | 2HC1 | Purified powder
p 0 MS APCI (m/z): 359
ENIO\“"
1b-19 7 H | 2HC1 | Purified powder
| MS APCI (m/z): 329
\N d\\‘-
1b-20 A\~ H | 2HC1 | Purified powder
| MS APCI (m/z): 365,363
D il
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I

Table 1lb (Continued)

Exam-

ple R2-X~- R Salt Physical properties,
No. etc.
1b-21 ,If’jﬂ\ B 2HC1l |Purified powder
MS APCI(m/z): 359
H;C-,,o \N (}\\‘
1b-22 N&N H HC1l |Colorless powder
| MS APCI(m/z)*
vl\o\\\- 330 [M+H] +
1b-23 an H HCl |Purified powder
,l; ]\ MS APCI (m/z) :
a” N Q\\“ 366,364
1b-24 ')W CN H HC1l |Purified powder
[ | MS APCI(m/z): 355
-~ »*
N~ o¥
1b-25 H,C—§ H HCl |Colorless powder
MS APCI(m/z):
N "N 376 [M+H] +
- &"
1b-26 Z N H HCl1l |Purified powder
F Jl\ MS APCI(m/z) 398
N7 oY
F
1b~27 H;C Z N H HCl1 |Purified powder
J'\ . MS APCI(m/z): 358
N7 oY
1b-28 N Cl H HCl |Purified powder
ﬁ I MS APCI(m/z): 366,
. . 364
N7 oV
1b-29 Cl 2 H HCl1l |Purified powder
N | MS APCI(m/z): 366,
N o™ 364
1b-30 H HCl |Purified powder

MS APCI(m/z): 330
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Table lb (Continued)

Exam-
ple R?-X- ]! | sait Physical properties,
No. etcl
1b-31 N H 2HC1 | Purified powder
MS APCI{m/z): 456
H,C” N
n,c*cu,
1b-32 NO, | H HCl1 |Purified powder
MS APCI(m/z): 373
Nl
1b-33 CN H HCl |[Colorless powder
@( MS APCI (m/z) : 353 [M+H]
o™
1b-34 H HC1 |Colorless powder
. MS APCI(m/z):
F o" 371{M+A]+
CN
1b-35 CN H HCl |Colorless powder
MS APCI (m/z):
d@? 371 [MtE] +
F
1b-36 F H HC1 |Colorless powder
F - MS APCI (m/z):
P o* 421 [M+E] +
CN
1b-37 F H HCl |Colorless powder
NC MS APCI(m/z):
371 [M+H] +
ol
1b-38 CN H HCl1 |[Colorless powder
’I:::I: MS APCI(m/z):
F o™ 371 [M+H] +
1b-39 CN H | HCl |Colorless powder

8B
O

%

MS APCI (m/z) : 367 [M+H]
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Table 1b (Continued)

O
2 F H
R*—X: N N )
NC
Exam- -
ple R2-X- R! | sait Physical properties,
No. etc.
1b-40 F CN H HCl |Pale brownish powder
U MS APCI (m/z): 371 [M+H]
v‘
ib-41 Br C H HCl |Colorless powder
MS APCI{m/z):
o™ 433,431 [M+H]
1b-42 - H HCl [Colorless powder
HiCx,, MS APCI(m/z) : 383 [M+H]
CN
1b-43 H HCl |Colorless powder
\ MS APCI{m/z): 387 [M+H)
cl oW
CN
1b-44 CN H HCl |Colorless powder
g MS APCI(m/z): 433,
Br o™ 431 [M+3]
1b-45 B N H | HC1 |Purified powder
MS APCI (m/z)- 492, 490
\NLCF. ’
S
1b-46 H HCl |Purified powder
MS APCI(m/z): 406
Na I
N
1b-47 H HCl | Purified powder
m\ MS APCI(m/z): 379
s
1b-48 H HCl1 |Colorless powder
S MS APCI(m/z):
NAO\\‘.- 385 [M+H] +
1b-49 H,C= H HCl |Purified powder
N MS APCI(m/z): 448
SN
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Table 1b (Continued)

4

Rl
F 0
2 §F H
R?— N p
NC
Exam-
ple R2-X~— r! | salt Physical properties,
No. etc.
1b-50 HC, ~CHh H | 2HC1 {Purified powder
NJ\N MS APCI(m/z): 445
H;C’\X:(
1b-51 HCe H | 2HCl | Purified powder
N MS APCI(m/z): 431
Hsc’\olf:\(
1b-52 Erj H | 2HC1 | Purified powder
N MS APCI(m/z): 487
NJ\N
A~
H,C N
1b-53 ( ) H | 2HC1 |Purified powder
i MS APCI (m/z): 471
H:c’\kll,
1b-54 HyN H | 2HCl1 |PuriZied powder
B N0
1b-55 Cay-Ch H | 2HCl | Purified powder
PR MS APCI(m/z): 444
NN
Nﬁ .
me” o
1b-56 HC.. ) -CHh H | 2HC1 | Purified powder
X, MS APCI(m/z): 486
d N
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Table 1b (Continued)

[

}13

N

R
§ 0
2 F H
R —X N N 7
NC
Exam-
ple R2-X~— R salt Physical properties,
No. etc.
1b-57 HyCu - O H | 2HCl |Purified powder
)\ MS APCI(m/z): 470
NN
X7
O
0
1b-58 H HCl {Colorless powder
QN@—OI MS APCI(m/z): 374
=N [M+H] +
1b-59 / H HCl |Colorless powder
NC—C-\)—O( MS APCI (m/z): 354
=N [M+H]+
1b-60 FF H HCl1l [Colorless powder
)L@o( MS APCI (m/z): 397
F N [M+H]+
1b-61 CN H HCl1 |Colorless powder
o MS APCI(m/z): 354
Q’O [M+H] +
1b-62 N H HCl |Colorless powder
Br_</: »_0( MS APCI{m/z)- 408
-+
[M+H] +
1b-63 CH, N H HCl | Yellowish powder
i
Y/ - MS APCI(m/z): 376
s{ Yo [M+H] +
—N
1b-64 N H HCl |Colorless powder
\ o” MS APCI(m/z): 330
N [M+H] +
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Table 1b (Continued)

o

R
F. 0
e ORIy
NC
Exam-
ple R?-X- R' | Salt |Physicalproperties, etc.
No.
1b-65 NO, Me HCl |Purified powder
7\ o MS APCI{m/z): 388[M+H]+
N
1b-66 7 \ o Me HCl |Purified powder
NC 0) MS APCI(m/z): 36B[M+H]+
=N
1b-67 NO, Me HC1l |Purified powder
] N 0' MS APCI{m/z)- 388 [M+H]+
=N
1b—-68 Me HCl |Purified powder
ne<! N—o” MS APCI (m/z): 368 [M+H]+
=N
1b-69 Me HCl |Purified powder
ozN@O' MS APCI(m/z): 388[M+H]+
=N
1b-70 N Me HC1l |Purified powder
ol »__0( MS APCI(m/z): 424 [M+H]+
=N
1b-71 "0 Me HC1l |Purified powder
@—0’ MS APCI (m/z) 386 [M+H]+
H,N =N




Exam-
ple R2-X~- R! | sait Physical properties,
No. etc.
lc-1 7\ H H | 2HCl [Colorless powder
N MS APCI (m/z):
N= j]‘ 356 [M+H] +
0
lc-2 H H HC1l |Colorless powder
N MS APCI{m/z): 361
\ﬂ‘ [M+H)
0]
1c-3 H HCl |Purified powder
< N—N\rr\\\' MS APCI(m/z): 362
o)
1c-4 H H HC1l |Colorless powder
N MS APCI(m/z):
his 355 [M+H] +
0
le-5 CH, H HCl |[Colorless powder
}" - MS APCI(m/z): 375
‘"n‘ [M+H]
0
lc-6 CH, H HCl |Colorless powder
I MS APCI(m/z):
N\n\\“ 383 [M+H] +
0
1lc-7 (|:H3 H | 2HC1 |Purified powder
N/\/N\"““. MS APCI(m/z): 404
0
1c-8 (IIHg H | 2HC1 |Colorless powder
N N MS APCI (m/z). 398
| \ﬂ' [M+H]
N 0
1c-9 H HCl |Purified powder

MS APCI (m/z): 427




o Ng ?\4

Table lc (Continued)

R
) f H :
R*—X N N
NC
Example 2_y_ 1 Physical properties,
No. R*-X R Salt etc.
1c-10 CH H HCl |Colorless crystal
i3 Melting point: 211°C
HJC—N\IF\“ (decomposed)
MS APCI(m/z): 307
[M+H]
1lc-11 Clll'lg H HCl |Purified powder
Hac\/\/u\n».. MS APCI(m/z): 349
0
1c-12 CHs H HC1l |Colorless powder
H:C\/\/\,Nmp* MS APCI(m/z): 377
o [M+H] +
ic-13 H,C H HC1l |Purified powder
_h MS APCI (m/z): 349
e
3
1c-14 H,C H HCl1l |Colorless powder
\/\N . MS APCI (m/z) -
e ™ 1 363 [MHH] +
o)
le-15 H,C—\ H HC1l {Purified powder
MS APCI(m/z): 365
Hsc\o/\/N\ﬂt““
(¢
1c-16 H,C H HCl |Colorless powder
j MS APCI(m/z) 389
Oyl | [
o]
1c—~17 H.N +.] H HCl1l | Pale brownish purified
2 \nu\“ resan state
0 MS APCI (m/z):
279 [M+E]+
1c-18 H H HC1l |Purified powder
HJCfon\\"' MS APCI (m/z) :
o 293 [M+E]+
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Table lc (Continued)

Exam-
ple R2-X~— &' | salt Physical propertaies,
No. etc.
1lc-19 H.C H H HCl | Purified powder
N T“' MS APCI (m/z).
0 307 [M+H] +
1c-20 H.C ﬁ H HCl |Purified powder
NN Nl MS APCI (m/z) :
0 335[M+H] +
1lc-21 HC E | H HCl1 |Purified powder
3 Y \ns\“ MS APCI (m/z):
CH, O 321 [M+H] +
1c-22 H H HC1 |Purified powder
Hﬁ)(“\ﬂv‘“ MS APCI (m/z) :
Ihc(ﬁﬁ 0 335[M+H] +
1c-23 H H HCl |Colorless powder
2N N\[r" MS APCI(m/z):
~ I 0 357 [M+H] +
N____
1c-24 H H HCl |Colorless powder
NY"\“V"' MS APCI (m/z):
| N O 357 [M+H] +
1lc-25 “:E\\ H HCl |Colorless powder
a N MS APCI (m/z):
T :l)l'— 373 [M+H] +
1lc-26 N ﬁ H HC1l |Colorless powder
N \nﬂ"' MS APCI(m/z):
<\,s 362 [M+H] +
1lc-27 N ﬁ H HCl |Colorless powder
He—d S MS APCI (m/z):
’ —<\:s.r \!I" 376 [M+H] +
1c-28 N H HCl |Pale brownish powder
NS jr”’ MS APCI (m/z):
\_§ 0 363 [M+H]+
1c-29 H HCl {Colorless purified
l | - { powder
‘(lr MS APCI(m/z): 395

[M+H]+
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Table lc (Continued)

Rl
5 0
2 F H
R*—X N N 7
NC
Example R2-X- ’! | sait Physical properties,
No. _ etc.
1c-30 (;-'H.-, H | HC1l |Purified powder
H3Cu N MS APCI (m/z):
T 321 [M+H]+
lc-31 J?H_s H | HC1l |Purified powder
~_N MS APCI{m/z):
e \f 335 [M+H] +
1c-32 H,c\ H HCl |Brownish purified
resin state
N
u,c’o\/\/ Y MS APCI (m/z) :
0 365 [M+H] +
1c-33 n,c\ H | HC1l |Pale brownish
purified powder
"’°A°/\’N‘r MS APCI (m/z):
o 365 [M+H] +
1c-34 H H | HC1 |Pale brownish
H,C N purified resin state
A% Y MS APCI (m/z) :
__ 9 379 [M+H]+
1c-35 HC, H | HC1 |Purified powder
H,c\o/\/N\[rw' MS APCI(m/z): 351
o
1c-36 H “ﬁ H { HCl |Purified powder
o\/\,NT MS APCI(m/z): 351
o
1c-37 o ('!H, H HCl |Colorless purified
HyC powder
\°Jk’"‘f" MS APCI(m/z):
o 365 [M+H] +
lc-38 H | HC1l |Colorless purified
“'?E:;J\’EH ’ powder
Hy MS APCI{(m/z):
© 407 [M+H] +
1lc-39 0 CH, H | BCl |Colorless purified
1
HOJ,\fN powder .
MS APCI(m/z):
o 351 [M+H]+
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Table lc (Continued)

F H
R’—x—O<N\)|—N: )
NC
Ex;gple R2-X~ r! | salt Physzcaiii?pertles,
lc-40 0 H HCl |Colorless purified
,l\’gﬂj powder
N
AC o ‘ﬁ"‘ MS APCI (m/z) :
0 379 [M+H] +
1c-41 CH, H | HC1 |Colcrless purified
ﬁ e powder
v’ T MS APCI (m/z) :
0 333 [M+H]+
1lc-42 Hﬁi H | 2HCl | Purified powder
J \_-N MS APCI (m/z): 370
bl [M+H] +
N ___0O
1c-43 “ﬁ H | 2HC1 | Purified powder
N MS APCI (m/z) - 400
s ¢ [M+H] +
H,C—-0 0
1lc-44 Hﬁ‘ H HCl |Colorless puraified
N powdar
m )il MS APCI (m/z): 409
0 [M+H] +
lc-45 lhc'\ H | HC1l |Colorless purified
N powder
m Y MS APRCI(m/z): 423
¢ [M+H] +
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Table lc¢ {(Continued)

Physical properties,

etc.

Example
No.

Purified powder
MS APCI (m/z):

le-46

HC1

307 {M+H]+

Colorless powder
MS APCI(m/z): 335
[M+H] +

1c-47

HCl

Purified powder
MS APCI(m/z): 479

1c-48

HC1

[M+H]+

Purified powder
MS APCI (m/z): 498

1c-49

HC1

(M+H] +

Purified powder
MS APCI(m/z): 492

1c-50

2HC]

[M+H] +

Purified powder
MS APCI(m/z): 492

le-51

H | 2HC1

[M+H] +

Colorless powder
MS APCI(m/z): 452

lc-52

[M+H] +




3

Exam-
ple R2-X- ]! | sa1t Physical propertaies,
No. etc.
1a-1 H | HC1l |Colorless powder
N MS APCI(m/z): 333
Tf [M+H] +
0
1d-2 H HC1l |Purified powder
Ne e MS APCI (m/z): 363
A
HO b\
0
1d-3 H HC1l |Purified powder
N MS APCI(m/z): 377
H,C'o \g
1d-4 ) H | HCI |Colorless powder
N MS APCI(m/z): 361
[M+H] +
0
1d-5 H HCl {Colorless powder
CN—[F’“ MS APCI(m/z): 347
o) {M+H] +
1d-6 H HC1l |Colorless powder
H3C-< N r\\“ MS APCI(m/z): 361
:I) [M+H] +
1d-7 CH, H | HCl [Colorless powder
H;,C MS APCI(m/z)* 375
N—nﬂ"
[M+H] +
(0]
1d-8 CH, .l B HCl |Purified powder
H,C7L_CN~“.\\“ MS APCI(m/z): 403 [M+H]+
H,C 0
1d-9 0 .| B | HCI [Purified powder
)‘—CN > MS APCI (m/z) : 405 [M+H]+
H,C-0 0
14-10 H | Free { Purified powder
form | MS APCI (m/z): 390
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Table 1d (Continued)

Exam-
ple R2-X~ &' | sait Physical properties,
No. etc.
1d-11 %}_*<::> | H HCl |Colorless powder
3 MS APCI(m/z): 390
N
+H] +
H,N o (M+H]
1d-12 H,C .| B | 2HC1 |Coloxless powder
‘N_CN S MS APCI(m/z):
! 390 [M+H]+
H,C 0 [ 1
1d-13 0 H HCl | Purified powder
H,C\ N— MS APCI(m/z)- 446
M+H] +
1d-14 I N\ - H 2HC1 | Colorless powder
HN N MS APCI(m/z): 348
—g fM+H] +
1d-15 p— H | 2HC1 | Purified powder
G N N— MS APCI(m/z): 376
—~ o
1d-16 H,C H | 2HCl |Colorless powder
).N N— MS APCI(m/z)*
H,C o 390 [M+H]+
1d-17 \ H 2HC1 |Colorless powder
H,C/V\N N_“w MS APCI(m/z):
0 404 [M+H]+
1d-18 /7~ \ o H | 2HCl |Colorless powder
N N MS APCI (m/z):
o/ N_ T 392 [M+H] +
1d-19 Q «| B HC1 |Colorless powder
N N—"“ MS APCI (m/z): 390
H,C 0 [M+H]
1d-20 0 H [ HC1 |Purified powder
“ -
H,C \)LN N MS AECI (m/z): 404
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Table 1d (Continued)

s O
) § H
R2—X N 33
NC
Example R2=X- ®' | sa1t Physical properties,
No etc.
1d-21 0 H HCl |Purified powder
H3C o MS APCI (m/Z’ : 418
N N
e T
1d-22 !ﬁi H HCl |Colorless powder
o L]
N N
H,C }_/ _Lr
HC
1d-23 0 —— .| B | HCL |Purified powder
H5C N N 3 MS APCI(m/z): 432
HC ey, — o
1d-24 HC O ,—\ H | HC1l |Purified powder
N N_ff MS APCI(m/z): 432
H,C \/ o
1d-25 H | HC1l |Colorless crystal
0 . Gradually decomposed at
/\ JI—N, \N_f around Melting point:
HC 07 \_J 198°C
0 MS APCI(m/z): 420
[M+H] +
1d-26 % .| B | HCl |Purified powder
H;C-S—N N—“s“‘ MS APCI (m/z) :
o 0 426 [M+H] +
1d-27 H,Cls,. H | HCl JColorless crystal
/ \ ' Melting poant:
%2 A 207-211°C
el 0 MS APCI(m/z)* 377 [M+H]
1d-28 H HCl |Colorless crystal
Melting poant: 219°C
/ \ o {decomposed)
(0) Ne® MS APCI(m/z): 349
\ / ‘1T (M+H] +
(o) chane | C0lorless crystal
E:um- Melting poant:
c acid| 217-218°C (decomposed)
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1do

Table 1ld (Continued)

Exam-
ple R2-X- R! |salt |Physicalproperties, etc
No.
1d-29 /\ - H HCl |Colorless powder
S N I.\“ MS APCI (m/z): 365 [M+H]+
\/
o)
1d-30 O. 7\ H HC1l |Colorless powder
j‘s N—"»“' MS APCI (m/z): 397 [M+H]+
7\__/
o 0
1d-31 w1 H HCl |Pale brownish powder
N MS APCI (m/z): 426 [M+H]+
O,N o
1d-32 H HCl1l |Colorless crystal
" Melting poaint:
AN
@N—ﬁ 198-200°C (decomposed)
0 MS APCI(m/z): 381 [M+H]
1d-33 H HC1l | Pale yellowish powder
N MS APCI(m/z): 381 [M+H]+
Y
0
1d-34 Z . H | 2HCl |Colorless crystal
(\I/L//\N-‘F Melting point: >300°C
\N 0 MS APCI{m/z): 382[M+H]+
1d-35 H HCl |Purified powder
NT’“’. MS APCI (m/z): 395
8]
1d-36 H HCl | Purified powder

MS APCI(m/z): 401
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Table 1ld (Continued)
1
X
g §
R’—x—O—N\)I—N: )
NC
E"i:" RP—x— gt | sa1t | Ehysical properties,
R etc.

1d-37 H | HCl |Purified powder
< >,< :N_ﬂ.\\‘ MS APCI(m/z). 423
0

1a-38 H HCl |Colorless powder
MN r\\" MS APCI (m/z): 429
S _Io [M+H] +

1d4-39 H | HCl |Colorless powder

CH,O-D-Cn—I-r“' MS APCI (m/z): 451
o [M+H] +

1d-40 7\ H | HCl |Purified powder
N \d MS APCI(m/z): 424
o

\/
1d4-41 /. | H 2HC]1 | Colorless powder
N NN MS APCI (m/z): 438
Q [M+H]
CH,
1d-42 —\ H | 2HCl |Colorless powder
Cl N N W MS APCI(m/z): 458
\_/ _(l) [M+H]
1d-43 H | 2HC1 | Purified powder
’ O \—/ _g
1d-44 —\ H | 2HC1 | Purified powder
@—N N r\\" MS APCI{(m/z)- 425
N A/ |

1d-45 H | 2HCl1 |Colorless powder

/ N\)_N’ W MS APCI (m/z):
s 426 [M+H] +

/
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Table 1ld (Continued)

clf"’l

RZ—X N 7
NC
Exam-
ple RZ-X-~ R! | salt Physical
No. properties, etc.
1d-46 |t HCl |Colorless powder
N N— MS APCI (m/z):
| C_g 492 [M+H] +
[¢)
1d-47 Nzﬁj H 2HCl1 }Purified powder
E::]/\L\’N - MS APCI(m/z):
444 [M+E] +
L)
1d-48 H 2HC1 | Purified powder
O/\D MS APCI (m/z): 438
Ns'r\\"
V)
1d-49 CH, H 2HCl1 |Colorless powder
A MS APCI(m/z): 466
o
v N
e jg
1d-50 H, . H | 2HCl |Purified powder
N"j MS APCI(m/z)- 494
N
1
0
1d-51 [:::r/\\[::j H HC1l |Purified powder
" MS APCI(m/z): 437
N—™
b
9]
1d-52 N, O H | Maleic | Purified powder
Ei;ﬁ’ \T:::1 - acid |Melting point:
N er‘ 180-183°C
1d-53 [3) H HCl |Purified powder
0 U MS APCI (m/z): 465
N-ﬂ&
NC
1d-54 H HCl |Purified powder

MS APCI (m/z):
519

521,
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Table 1d (Continued)

74

1
&
Sugu ©
NC
Exam-
ple R*-X- R' | salt Physical
No. prcperties, etc.
14-55 J::j,o\[::1 H HCl |Purified powder
- MS APCI(m/z): 484
oN "1
1d-56 [0} H HCl1 |Purified powder
Q)LO MS APCI (m/z): 451
l
N
O
1d-57 0 H HCl |Purified powder
MS APCI(m/z): 460
(\\)N o [M+H] +
|
0
1d-58 o H HC1l |Purified powder
D Ii N’ \N W MS APCI (m/z): 416
\—/ 0
1d-59 o H HCl |Purified powder
MS APCI(m/z): 458
NTY .
R
0
1d-60 0 H HCl |Colorless powder
MS APCI(m/z): 452
|
4]
1d-61 [ H | 2HC1 |Colorless powder
MS APCI(m/z): 453
=
(J)LO = [M+H]
2 N\
1d-62 o i H HCl |Colorless powder
MS APCI(m/z): 458
4 i (M+H]
S




- 109 -

Table 1d (Continued)

130

1
R
§yu ©
NC
Exam-
ple R*-X- R | salt Physical
No. properties, etc.
1d-63 O H | HC1l |Colorless powder
1 :
N Nl&j Tﬁ+3?0 (m/z): 455
\ N‘ bN_llr\\\.
CH, 0
1d-64 ji. - H HCl |Colorless powder
MS APCI(m/z): 461
0 T
0
1d-65 0 H | HC1l |Purified powder
g_ﬁf_Wh_ﬂf MS APCI(m/z):
0 \_/ 488 [M+H] +
O 0
1d-66 0 H | HC1l |Colorless powder
Q\ }I_N‘ \N_Ir\\v MS APCI(m/z): 467
M+H] +
E 0 [ ]
1d-67 0 H | HC1l |Purified powder
cn—O\ N_‘rw MS APCI (m/z): 500
B 2 [M+H] +
1d-68 a " H HC1l |Colorless powder
O\ Jn N MS APCI (m/z): 481
N
i o [M+H] +
CH,
1d-69 0 H | HC1l |Purified powder
J‘—Cn—f MS APCI (m/z): 494
N ] [M+H] +
CH,
1d-70 0 H HC1 |Colorless powder
I\ MS APCI (m/z): 482
O/\O A [M+H] +
o
1ld-71 H H HC1l |Purified powder
Q(N N—" MS APCI{(m/z): 466
5 _!I [M+H] +




Table 1d (Continued)
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Exam-
ple R*-X- R* | salt Physical
No. properties, etc.
1d-72 — H H | 2HC1 |Purified powder
\ "\Cn_lr“‘ MS APCI (m/z): 467
N 0 [M+H] +
0
1d-73 H H HCl1l |Purified powder
O\fr"'*'( :N—“\“‘ MS APCI(m/z): 472
s [M+id]+
o
1d-74 ‘ H 2HC1 | Purified powder
. MS APCI (m/z):
VN 514 [M+H] +
Say
1d-75 H H HC1l |Purified powder
N\"\\‘. MS APCI(m/z): 377
0
1d-76 H,C H HCl |Purified powder
\O_CNT MS APCI (m/z): 377
0
1d-77 N H | 2HCl |Colorless powder
N N MS APCI(m/z):
v\ ‘Ir 484 [M+H]
o
14-78 H HCl1l |Purified powder
HC~N NT,-« MS APCI(m/z): 376
(0] 0
1d-79 \)OL H HCl |Pale yellowaish
4] 7\ powder
we” NN MS APCI (m/z) :
0 420 [M+H] +
1d-80 7\ H HCl1l |[Colorless powder

MS APCI(m/z):
[M+H]

419




Table 1d (Continued)
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|3

O
30
NC

Example
No.

Salt

Physical
Propertles, etc.

1d-81

HCl

Colorless purified
powder

MS APCI (m/z):

524 [M+H] +

1d4-82

HC1

Colorless purified
powder

MS APCI(m/z):

453 [M+H] +

1d-83

HC1

Colorless powder
MS APCI(m/z):
411 [M+H] +

1d-84

2HC1

Colorless purified
powder
MS APCI (m/z):
[M+H] +

481

1d-85

HC1

Colorless purified
powder
MS APCI(m/z):
[M+H] +

474

1d-86

HC1

Purified powder
MS APCI(m/z):
411 (M+H] +

1d-87

HC1

Colorless purified
powder

MS APCI(m/z):

411 [M+H]+

14-88

HC1

Colorless purified
powder

MS APCI(m/z):

425 [M+H] +

1d-89

HC1

Colcrless powder
MS APCI{(m/z):
397 [M+H] +

1d4-90

Free
form

Colorless solad
MS APCI (m/z):
460 [M+H] +

1d-91

HC1

Colorless powder
MS APCI(m/z): 425
[M+H] +
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Table 1d (Continued)

1
R
§. 0
Rz—x—O'«N\)'—N: 7
NC
Ex;mple R2-X- R Salt Physical
0. 4Proggrt1es, etc.
1d-92 H HCl |Colorless powder
NT MS APCI(m/z): 397
HO 0 [M+H]
1d-93 H HCl |Purified powder
MS APCI(m/z): 410
HN
N
de\/ \EF'
1d-94 H HCl | Purified powder
MS APCI{m/z): 340
r\\“ {M+H]
_ 0
1d-95 NC H HC1l |Purified powder
- MS APCI{m/z): 365
[M+H]
0
1d-96 a H HCl1l |Colorless powder
MS APCI{(m/z):
374 [M+H]
[9)
1d-97 H HCl |Yellowish powder
MS APCI (m/z):
rw' 385 [M+H]
No, O
1d-98 CH, H HCl |Colorless powder
HyC MS APCI (III/Z) :
382 [M+H]
0
1d-99 — R HCl |Purified powder

O~

"

[0,

MS APCI{m/z): 330
[M+H]
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Table 1d (Continued)

Rl
5§ o
2 § _H
R™— N N
NC
Example 2_y_ 1 Physical
No. R™-X R Salt properties, etc.
14-100 = H HCl |Purified powder
S P o MS APCI (m/z): 346
3 [M+H)
O
1d-101 A . H HCl |Colorless powder
| o MS APCI (m/z) -
S o) 396 [M+H]
1d-102 N H | 2HC]1 |Colorless powder
| MS APCI(m/z):
x r\..\- 341 [M+H]
(0)
1d-103 /- \ Me | HCl |Purified powder
o N—n/ MS APCI(m/z): 363
\—/ [M+H]
0
1d4-104 }_Nﬁ H HCl |Colorless powder
\ A MS APCI(m/z):
the T 406 [M+H]
1d-105 e - H | HC1 |Colorless powder
HC NN MS APCI(m/z):
\!r 448 [M+H]
1d-106 H HCl |Colorless powder
H,c\/\oj‘n/_\n—( MS APCI (m/z) :
~— & 434 [M+H]
1d-107 0 H HCl |Colorless powder
A N MS APCI (m/z):
— 468 [M+H]
o
14-108 0 H HCl |Pale yellowish
o ’_\N_{ powder
~N MS APCI (m/z) 472
Be [M+H]
1d-109 H HCl |Pale yellowish
o A v powder
S X MS APCI(m/z): 471
H,c‘"‘u-l. [M+H)
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Table 1d (Continued)

Example
No.

Physical properties,
etc.

1d-110

Purified powder
MS APCI(m/z)- 439
[M+E]+

1d-111

Colerless purified
powaer

MS APCI(m/z) - 425
[M+H] +

1d-112

HC1

Purified powder
MS APCI (m/z): 453
[M+H] +

1d-113

HCl

Colorless purified
powder

MS APCI (m/z): 454
{M+H] +

1d-114

HC1

Colorless purified
powder

MS APCI (m/z): 438
[M+H]+

1d4-115

2HC1

Purified powder
MS APCI(m/z): 480
[M+H] +

1d-116

HCl

Colorless puraified
powder

MS APCI(m/z): 452
[M+H] +

1d-117

HC1

Colorless purified
powder

MS APCI{m/z): 424
[M+H] +

1d-118

HCl

Colorless purified
powder

MS APCI(m/z): 468
[M+H] +

1d-119

HCl

Colorless purified
powder

MS APCI(m/z): 478
[M+H] +

1d-120

HC1

Colorless purified
powder

MS APCI(m/z): 494
[M+H] +
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Table 1d {(Continued)

Example
No

Physical
Progertles, etc.

1d-121

Colorless purified
powder
MS APCI(m/z): 410

1d-122

Colorless purified
powder

MS APCI(m/z):

478 ([M+H] +

1d-123

HC1

Colorless purified
powder

MS APCI (m/z):

452 [M+H] +

1d-124

HC1

Colorless purified
powder

MS APCI(m/z):

488 [M+H] +

1d-125

HC1

Colorless puraified
powder

MS APCI(m/z): 406
[M+H] +

1d-126

HCl

Colorless powder
MS APCI (m/z): 438
[M+H]

1d-127

HCl

Colorless powder
MS APCI(m/z): 467
[M+H]

1d-128

HC1

Colorless powder
MS APCI(m/z): 454
[M+H]

1d4-129

HCl

Colorless powder
MS APCI(m/z): 474
[M+H]

1d-130

2HC1

Colorless powder
MS APCI(m/z): 481
[M+H]
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Table 14 (Continued)

Exam-
ple R2-X~- R! |sa1t | PP¥sical properties,
No etc.
1d-131 H |2HCl|Colorless powder
"‘xr' MS APCI (m/z): 424
H;Cu, 0 [M+H)
HC”
1d4-132 H | HCl |Colorless powder
H,cj N\"\w MS APCI(m/z): 438
N o [M+H]
1d-133 o H | HCl |Yellow
HyC, N brownishpowder
."J(N bl MS APCI (m/z): 467
BC H o [M+H]
1d-134 H | HCl {Colorless powder
"1°~0,f N MS APCI (m/z): 454
N o [M+H]
1d-135 e 0 H | HC1l |Colorless powder
i 4 g MS APCI(m/z): 474
o j 0 [M+H]
1d-136 [t H |2HCl|Pale brownish powder
H,c-N\j NT, MS APCI(m/z): 481
[M+H]
1d-137 H ]2HCl | Colorless powder
H:C. ‘,r"' MS APCI(m/z): 424
(M-H]
1d-138 H |2HCl|Pale yellowish
HyC N powder
HEN A Y MS AECI (m/z) :
0 468 [M+H] +
1d-139% ‘é\ H | HCl1l |Colorless powder
Hy N MS APCI(m/z):
C\° :I;r 411 [M+H]+
1d-140 H | HC1 |Colorless powder
MS APCI (m/z):
::c":’" Y 463 [M+H] +
1d-141 H | HCl [Colorless powder
H=C‘°h Ny MS APCI (m/z): 469
o 0 [M+H]
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Table 1ld (Containued)

NC
Example R%-X- ]! |salt Physical properties,
No. . etc.
1d-142 3“ H | HCl |Colorless powder
HE—N & MS APCI (m/z) -
HC N 468 {M+H] +
T
1d-143 H | HCl |Colorless powder
p-{ MS APCI (m/z) -
M ‘g" 469 [M+H] +
1d-144 H | HC1 | Purified powder
HO_CN_( MS APCI (m/z): 363
[M+H]+
o
1d-145 H HCl |Colorless powder
0‘ \N MS AECI (m/z): 349
\——/ o [M+H] +
1d-146 B HCl | Purified powder
GE:N_I( MS APCI(m/z): 381
M+H] +
0 { ]
1d-147 H HCl | Colorless powder
MS APCI(m/z): 425
N [M+H] +
T
1d-148 H |2HCl|Colorless powder
7 N\ \N_Tr MS APCI(m/z): 425
\ [M+H] +
o
1d-149 H |2HCl|Colorless resin state
< :N_CN_'( MS APCI(m/z): 430
0 [M+H] +
1d-150 HO H | HC1 |Colorless powder
N ( MS APCI(m/z): 439
o [M+H] +
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Table 1d {(Continued)

139

Example 2_y_ 1 Physical properties,
No. R*-X R Salt etc.
1d-151 H 2HC1 | Purified powder
N‘ ‘N—( MS RPCI(m/z): 438
7/ 0 [M+H] +
CH,
1d-152 H | 2HC1 |Colorless powder
©/\“/\I MS APCI (m/z): 438
I\/N [M+H] +
0




H 0O
R’—X—OHN N7y
NC
Example 2_v_ 1 Physical
No. R°-X R Salt Propertles, etc.
2-1 NC Me | 2HC1 | Purified powder
MS APCI(m/z): 366
N
H
2-2 NC Me | 2HCl | Purified powder
MS APCI(m/z): 366
N
H
2-3 Me | 2HC1 | Purified powder
NC—O'E"' MS APCI (m/z). 366
2-4 H Me | 2HC1 | Purified powder
NC-@—N"'" MS APCI(m/z). 366
2-5 CN | Me | 2HC1 |Purified powder
MS APCI(m/z): 366
ol
H
2-6 HC'O Me | 2HC1 | Purified powder
3 \Q\ MS APCI(m/z): 371
NY
_ H
2-7 F. Me | 2HC1 | Purified powder
\@ MS ABCI (m/z): 359
N@"
H
2-8 Me | 2HCl | Purified powder
MS APCI(m/z): 347
N
H
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Table 3
1
R
Fug ¢
R’—x—<:>=—N N: 7
NC
Exam-
ple R2-X~ Rl Salt Physical properties,
No. etc.
3-1 P H 2HC1 |Colorless powder
L B . MS APCI (m/z): 370
N ‘"‘“ [M+H] +
o)
3-2 ﬁ H 2HCl1l |Colorless powder
I = - MS APCI(m/z): 370
oz ) [M+H] +
N~ 'CH,
3-3 ﬁ H 2HCl |Colorless powder
NI/T o MS APCI(m/z): 357
P [M+H] +
N 0
3-4 E'\N H 2HC1 |Resin state
H MS APCI(m/z): 371
NJ\’N ~ [M+H] +
0
3-5 N H 2HC1 |Resin state
E | H MS APCI(m/z): 371
N ' [M+H] +
0
3-6 & H 2HC1 |Resin state
HG O\’ﬁ MS APCI (m/z): 400
0~ °N bl [M+H] +
0
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Table 3 (Continued)

B
2 F H
R—X N N 7
NC
Example 2_v_ 1 Physical properties,
No. R*=-X R Salt ete.
3-7 H H | 2HC1 |Resin state
N N\"_\\- MS APCI (m/z): 384
|\ [M+H] +
3-8 u H HC1l |Colorless powder
H,C,o/\ln\r,- MS APCI(m/z): 337
[M+H]+
0
3-9 H.C H HCl |Colorless powder
A W MS APCI (m/z): 335
ch—, jor [M+H] +
3-10 HCl | Pale yellowish powder
HO—CN - MS APCI (m/z): 363
3 [M+H] +
)
3-11 —\ 2HC1 | Colorless powder
HyC-N N MS APCI (m/z): 362
s
—/ [M+H] +
o)
3-12 CH, H HCl |Colorless powder
of MS APCI(m/z): 455
0O
CH, 0
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Table 4
B
Rz—X—D—N\)I—NAS
NC
[Exam-
ble R?-X~ R? salt Physical properties,
No . etc.
4-1 7/ \ - H 2HC1 |Pale vellowish powder
N
O:N = N MS APCI (m/z)- 391
[M+H]+
4-2 .| H 2HC1 |Colorless powder
@N“‘ MS ARCI (m/z):
=N H 346 [M+H] +
4-3 7 \ & | H 2HC1 |Pale yellowish powder
NC N MS APCI(m/z): 371
=N H [M+H] +
4-4 F H 2HCl |Colorless powder
¢ N\ MS APCI(m/z) :
¥ H 414 [M+H] +
4-5 —N H RC1 Colorless powder
}_N@‘ Melting point: >300°C
\ JH MS APCI (m/z): 347
[M+H] +
4-6 N . H 2HC1 |Colorless powder
Br—C " MS APCI (m/z): 425 427
N H [M+H] +
4-7 H,C N H 2HC1 |Colorless powder
‘\d »—N\\“ MS APCI(m/z): 393
H [M+H] +
4-8 J N «| B 2HC1 |Colorless powder
c|-<: \)—E\‘ MS APCI(m/z): 381
=N
4-9 S o| H 2HC1l |Colorless powder
| )" MS APCI(m/z): 352
H
N [M+H] +
4-10 J\ .¢ H 2HC1 |[Pale yellowish powder
O,NQ—N MS APCI (m/z): 391
H [M+H] +
4-11 / \ & H HC1 Colorless powder
O;N (o) MS APCI (m/z):
=N 392 [M+H] +
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Table 4 {(Continued)

NC
Exam-
ple R-X~- r! | sait Physical properties,
NoO. etc.
4-12 7/ \ « | H HCl |Colorless powder
NCQ—O‘ MS APCI(m/z): 372[M+H]+
N
4-13 N o H HCl |Colorless powder
Bt-C »—d’ MS APCI (m/z): 426 [M+H]+
N
4-14 N ¢| H HCl |Colorless powder
Cl-{ o MS APCI(m/z): 382 [M+H]+
=N
4-15 HyC J N s| H | HCl |Colorless powder
s{ Naml MS APCI (m/z): 394 [M+H]+
=N
4-16 N H HCl |Colorless powder
§ Melting point: 80°C-
CN»— o {Decomposed)
MS APCI (m/z): 348 [M+H]+
4-17 / N S| H HCl |Colorless powder
1 N J MS APCI (m/z): 414 [M+H]+
0 =N
4-18 | H HCl |Pale yellowish powder
o,n-@-d MS APCI (m/z): 391[M+H]+
4-19 / \_H H | 2HC1 [Colorless powder
N MS APCI(m/z): 374 [M+H]+
N 0
4-20 HN | H HCl |Colorless purified
\ﬂ' powder
0 MS APCI(m/z): 297 [M+H]+
4-21 (IZH3 H HCl1l |Purified powder
- MS APCI(m/z): 325(M+H]+
0
4-22 o Hs¢‘3 H HCl |Colorless purified
N powder
H:C/\o)k/ 0“ MS APCI (m/z): 397[M+H]+




Table 4 (Continued)
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S

o
2 F H
R*—X N N S
NC
Example R%-X- & | sait Physical
No. properties, etc.
4-23 Q N/—\N H HC1l |Colorless powder
\_/ MS APCI(m/z):
w r 438 (M+H] +
4-24 :J?_CN H HC1 |Colorless powder
MS APCI(m/z):
HC™ I 423 [M+H] +
4-25 He | ® | BC1 [Colorless.purified
‘bC" powder
Y MS APCI (m/z):
o 471 [M+H] +
4-26 I\ H HCl |Colorless powder
o, 'N‘ﬂ"r MS APCI(m/z) "’
o 367 [M+H] +
4-27 H HCl |Colorless powder
N\ﬂ‘\\“ MS APCI(m/z):
o 351 [M+H] +
4-28 H HCl |Colorless powder
MS APCI (m/z):
5 399 [M+H] +
4-29 m H 2HC1 |Colorless powder
N MS APCI (m/z):
HaN r 414 [M+H] +
4-30 ) H HC1l |Colorless powder
HO "T.« MS APCI(m/z):
a 429 [M+H] +
q4-31 O:Nm H HCl |Colorless powder
N MS APCI(m/z):
ll'r 444 [M+H] +
4-32 ) H HCl |[Colorless powder

MS APCI(m/z):
486 [M+H] +

/
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Table 5
1
&
2 &
Reference|
Example R2-X- R' | salt Physical
No. properties, etc.
3-1 H Free |Yellowish crystal
O,N-Q—n/ form |Melting point-
156-158°C
3-2 H Free |Pale brownish
N form |crystal
H Melting point:
110-122°C
3-3 H Free |Colorless crystal
NCQ_K form |Melting point:
H 152-154°C
3-4 . H Free |Pale brownish
P < }_H/ form |crystal
F Melting point:
77-80°C
3-5 H Free |Pale yellowish
v form needle-like crystal
H Melting point:
107-108°C
3-6 NO; H Free |Yellowish
form (needle-like crystal
]f'r Melting point: 84°C-
3-7 H Free |[Colorless crystal
N»_Nd"' form |Meltaing point:
H 128-129°C
3-8 N ,}/ H Free |Colorless crystal
form |Melting poaint:
B'_Q?_H 140-141°C
3-9 HC H Free |Pale yellowish
N N f'f form crystal
S FE Melting poant:
116-118°C
3-10 N H 2HC1 |[Colorless crystal
CI—C »—H‘W Melting poaint:
N >300°C
3-11 N H Free |Pale yellowish
—§_H‘r‘ form |needle-like crystal
<=N Melting point:
92-94°C
3-12 N H Free |Brownish crystal
[ )—N( form |Melting point:
g H 120-123°C
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U

[Reference
Exgmple R2-X~- R! Salt Physmale;::r;opertles,
o. .
3-13 H Free Powder
L . form |MS APCI(m/z):
a” N N 228,226
3-14 Pave H Free |01l
C:l[ form |MS APCI(m/z):
N g"” 228,226
3-15 a H Free [O1l
| - form |MS APCI(m/z):
Ll 228,226
3-16 @:"\ ci H Free |O1l
form
N E""
3-17 N H Free Powder
F NJLN‘, form |MS APCI(m/z): 261
F N H
3-18 HyC N H Free 01l
’ )| §
N l-l"f form |MS APCI(m/z): 221
3-19 N CN H Free |Powder
& | form |MS APCI(m/z): 218
N E""
3-20 N.__-CN H Free [Powder
C I form [MS APCI{m/z): 218
N E"'
3-21 “HC H Free Yeliowish o1l
NIN form |MS APCI (m/z):
L o 239 (M+H] +
i
3-22 H 1 - H Free Yellowish foam
form |MS APCI(m/z):
e kiﬂf 311 [M+H] +
3-23 H Free Yellowish o1l
a form |MS APCI(m/z):
neo i 312 [M+H] +
3-24 ? H Free |[Colorless oil
form
XY
3-25 9 H Free Colorless o1l
form
Xr
[T
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Table 5 (Continued)

Rgigﬁsgge R2-X- R Salt Physical properties,
No. etc.
3-26 H Free | Powder
I form |MS APCI (m/z): 269
NQN Hw
3-27 gf; H Free | Yellowish o1l
) form |MS APCI(m/z): 259[M+H]+
N~
ad
3-28 HC H Free |01l
\E;j‘ﬁf form |MS APCI (m/z)- 250
NO,
3-29 NO, H Free |Powder
E::( form |MS APCI(m/z): 236
g"’
3-30 H Free | Powder
form |MS APCI (m/z). 234
YN
CN
3-31 B Free |01l
form |MS APCI{m/z): 234
' N
3-32 H Free | Powder
R - form |MS APCI (m/z): 284
% L, N
3-33 ~ H Free | Powder
HN Hf form MS APCI (III./Z): 231
_ CN
3-34 NC H Free [ Powder
:I::]\ form |MS APCI(m/z): 234
F g’
3-35 H Free |Pale brewnish crystal
. form |Melting point: 99-102°C
ol MS APCI (m/z): 216 [M+H]
&N H
3-36 F Cl H Free | Yellowish resin
form MS APCI (m/Z): 234 [M+H]
o
N
3-37 Br H Free |Pale reddish brownish
\t::(m form |powder
ﬂr MS APCI(m/z): 296,
294 (M+H]
3-38 H Free |Pale reddish brownish
HC Hf form |powder
MS APCI(m/z): 246 [M+H]
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Table 5 (Continued)

Rgxf:;eiige Rl-X-y- R Salt Physical propertaies,
Nop ete.
3-39 H Free |01l
L form
3-40 Q_ H Free |01l
0 form
NJ\H“"
3-41 " H Free |Yellowish crystal
N N® form |Melting point.
0; H
135-136.5°C
3-42 NH, H Free |Yellowish powder
N’ku form |MS APCI(m/z):
cn)L’L > 242 [M+H] +
H
3-43 FF H‘,r H Free |Yellowish crystal
)LQ_H form |Melting point:
W, 81.5-83.5°C
3-44 HG H Free |Reddish liquid
OQ‘HW form |MS APCI(m/z): 266 [M+H]
NO,
3-45 NO, H Free |Dark reddish powder
(I form |MS APCI(m/z)- 253 [M+H]
NN
| H
0
3-46 cl H Free |Powder
.y ” form |MS APCI(m/z): 229,227
N
__H
3-47 i H Free |01l
N form
3-48 rd H Free | Powder
Na | form |MS APCI(m/z)- 193
\N H
3-49 N H Free |01l
Hf form
3-50 (‘-‘] H Free |Colorless oil
1 form
XY
we
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Table 5 (Continued)

Reference
Example R2-X- R! Salt Physical
No. properties, etc.
3-51 “ﬁ{”ﬁ H Free |Colorless oil
form
"
[
3-52 H Free |Colorless o1l
form
N
m B
3-53 (”j H Free |Yellowish oil
N form
-
HLC, H‘f
HC~” _E:
3-54 [') H Free |Colorless o1l
N form
N
N
N H
3-55 'ﬂF}fﬁ H Free |[Colorless o1l
form
Of"'
3-56 HC—g H Free |Yellowish o1l
NJ‘ form
ol
N
3-57 Hl—g H Free |Colorless foam
- form
o
3-58 “;i H Free |Colorless oil
form
el
3-59 H Free |Colorless o1l
form
N
O

A
O

/
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Table 5 (Continued)

=N H

Reference
Exﬁmple R2-3~— ] Salt Phy31calezzopert1es,
°¢ -
q N\ ¢ H Free |Pale yellowish solid
O,N—Q—N form |Melting point:
H 153-155°C
5-1 NO, H 2HC1 Yellowish crystal
v Melting point:
@E 219-222°C
=N
5-2 7 H 2HC1 Colorless powder
ne—d -y MS APCI (m/z): 217
N H [M+H] +
5-3 CN H 2HC1l Colorless crystal
Melting poaint:
7 Nn” 215-218°C
N H
5-4 N H 2HC1 Colorless crystal
C N Melting point:
N H 245-250°C
5-5 N ¢ H 2HC1 |Colorless crystal
3"{)-;{ Melting poaint: 303°C
N
5-6 nﬁx N H 2HC1 {Yellowish crystal
—C )—-HI Melting point:
N 234-237°C
7-1 N ~ | Me Free |Colorless crystal
</ »—E‘ form |Melting poant:
121-123°C
7-2 | Me Free Yellowish crystal
O:N—O—ﬂ“‘ form |Melting point:
N 164-166°C
7-3 NO, Me Free Yellowish crystal
7 N ﬁf form |Melting point:
40-43°C
7-4 7\ . | Me Free Pale yellowish crystal
NC ﬁw form Melting point:
=N 147-148°C
7-5 Me Free Colorless crystal
/N form |Melting poaint:
H 111-112°C
7-6 2 N, Me Free Pale brownish crystal
O'N_Q_H form | Melting point:
121-124°C
7-7 NO, Me Free | Yellowish crystal
form | Melting point:

58-59°C
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Table 5 (Continued)

Reference
Exﬁmple R2-X— ! Salt Phy31caleizopert1es,
ol -
7-8 Me Free Colorless crystal
NC_Q_HV form | Melting poaint:
182-184°C
7-9 CN Me Free |Pale brownish crystal
/7 N\ form |Meltaing poaint
i 76-79°C
7-10 NO, CH,0H | 2HC1 |Pale yellowish solid
MS APCI(m/z):
C‘\)—}f@# 267 [M+H] +
w_
7-11 CN CH,0H 2HC1 |Colorless solad
MS APCI(m/z):
Q’H‘f 247 [M+H] +
7-12 CH,0H 2HC1l |Yellowish powder
on—C " MS APCI (m/z) .
H 267 [M+H]+
7-13 CH20H Free |Colorless o1l
NC—Q—N\“‘ form |MS APCI (m/z):
H 247 [M+H] +
7-14 HyC N CH20H 2HC1 |Pale yellowish solid
s— »_ﬁ.\ MS APCI (m/z):
H 269 [M+H] +
7-15 7 \ ¢ | CH20H 2HCl1 |Colorless powder
NC H MS APCI(m/z):
=N 247 {M+H] +
7-16 CN CH20H 2HCl |Colorless solad
/' N\ MS APCI (m/z):
=\ H 247 [M+H] +
7-17 CH,0H 2HCl |Yellowish powder
QN—@N( MS APCI (m/z) :
=N H 267 [M+H] +
7-18 CH20H 2HC1 |Pale yvellowish solad

MS APCI(m/z):
267[M:H]+
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Reference
Example RZ-X- R! Salt Physical
No. pProperties, etc.
7-19 N Me 2HC1 Colorless resin
q A\ N.r'r state
N= MS APCI(m/z): 207
[M+H] +
7-20 Me Free Powder
Q form |MS APCI (m/z): 311
N
H
7-21 CN Me
J.r"'
N
7-22 o : Me
8-1 N . H Free Colorless resin
</ »—rl;\“ form |MS APCI(m/z): 207
M+H] +
—N CH, [ ]
8-2 N ol H Free Colorless crystal
Br / ﬁ}-qf“ form |Melting point:
=N CH, 109-112°C
B-3 N . H Free Pale brownish resin
<—\§_N\\‘ form |MS APCI(m/z): 207
=N \ [M+E] +
CH,
8-4 7\ W H Free |Colorless crystal
NC Tﬁ form |Melting point:
N

85-87°C
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Table 6
ﬁgl
R’—X—O—NH,
Reference
Exgmp S R2-x- R! Salt Phy51ca1e1::1;opert1es,
o. .
9-1 = H HCl Colorless crystal
O,N—<\:>—d*‘f Melting point:
N 271°C
9-2 — dg H HCL Colorless crystal
NC <\ N>_ Melting point: 289°C
9-3 F /= H HCl Colorless crystal
ré{)—d Melting point:
F N 253-254°C
9-4 NO, H HC1 Pale yellowash
- § crystal
\ K Meltaing point: 230°C
8-5 / N w| B Free |Colorless crystal
o® form |Melting point:
= 70-72°C
CN
9-6 N <| H Free |Colorless crystal
C\)—d\‘ form |Melting point:
N 58-59°C
9-7 =N H HCL Colorless crystal
3,{ )—O\“" Melting poant: 284°C
N {decomposed)
9-8 N B BCl Colorless crystal
& Melting point:
N\ N}"’ 279-280°C
(decomposed)
5-9 H,C N H HC1 Colorless crystal
},_C)_‘f Melting point: 275°C
N (decomposed)
9-10 . N H HC1 Colorless crystal
Hy Melting point:
0{,?—61 275-276°C
{decomposed)
9-11 o. /~N H HC1 Colorless crystal
O\/ ‘C)—df Melting poant: 194°C
N
9-12 H Free |Pale yellowish

crystal
Melting poaint:
222-223°C
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Table 6 (Continued)

19

[Referenced
Example R?-x- ! Salt Physical properties,
No- etc.
9-13 = H Free |Crystal
o | form |Melting point: 91-94°C
a” SN g% MS APCI (m/z): 229,227
9-14 Cl H Free Powder
I form |MS APCI(m/z): 229,227
il
9-15 CHi | H Free |[Powder
' 0 form |MS APCI (m/z): 223
N _ O
9-16 7 H Free |Powder
. | form |MS APCI(m/z): 193
N o™
9-17 c H Free Powder
| form |MS APCI(m/z): 229,227
N
9-18 : H
“*"‘oJ:n\’Ld'
9-19 N"“\'N H ‘E‘:_'ree 01l
L/kd\"' orm
9-20 ’EN | H
a Nldr
9-21 N_CN | H
CI,
N
9-22 HL= H Free |Colorless powder
N““N form MS APCI (m/z): 240
A (M+H+) +
5-23 X(‘ H
" ch
L N
5-24 H,c’\f\N H Free Powder
form |MS APCI(m/z): 222
N’u\d"'
9-25 ,N CN H Free 01l
g I form
N o
9-26 Ci H Free Powder
N | form |MS APCI(m/z): 262,260
°N
9-27 - d H Free |Powder
N form |[MS ABCI(m/z): 194
“N” o
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Table 6 (Continued)

&

-nggﬁggge RI_x— &t | sa1t | Ehysical properties,
No. etc-
9-28 H Free |01l

QJSEEvF form |MS APCI(m/z): 320
n,c*lc
C Hy
9-29 N H Free | Powder
» form |MS APCI(m/z): 356,354
g
9-30 Y H Free | Powder
E::LrP]\ form |MS APCI(m/z) 270
NQN w“
9-31 H Free | Powder
[::I:jl\ form |MS APCI(m/z): 243
i '
9-32 H Free |01l
: form
N o
9-33 N H Free | Powder
@(0' form |MS APCI(m/z): 237
9-34 CN H HCl |[Colorless crystal
E::ii Melting poant:
df 215-218°C
MS APCI(m/z): 217 [M+H]
9-35 ,E::Lur H Free |Yellowish o1l
form
F
CN__
9-36 F H Free |Yellowish oil
cﬁr form
CN
9-37 H Free |Yellowish o1l
F. form
F__CN
9-38 E H Free |Colorless o1l
NC form
9-39 CN H Free |Colorless oil
Q form
F o™
9-40 HyC H HCl1 |Colorless crystal

Melting point:
253-254°C
MS APCI(m/z): 231[M+H]
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Table 6 (Continued)

Rg’f(:;ggge B2y~ Rl Salt Physical propert:ies,
No. etc.
9-41 F H HC1 Pale green
melting point- 270-285°C
o™ MS APCI (m/z): 235[M+H]
9-42 B H HC1 Colorleas crystal
'\dN melting point. 283-284°C
il MS APCI(m/z): 297,
295 [M+H]
9-43 H HC1 Colorless crystal
H,C\OQY melting point: 246-247°C
o MS APCI(m/z): 247 [M+H]
9-44 H HC1 Colorless crystal
QO, melting point: 285-294°C
a L MS APCI{m/z): 251 [M+H]
§5-45 B H HCl1 Colorless crystal
melting point: >300°C
MS APCI(m/z): 297,
o 295[M+H]
9-46 N | H Free |Pale brownish semi-solad
< }_6* form |MS APCI {(m/z): 194 [M+H]
IR{cm-1) : 3351
9-47 H HC1 Yellow brownish crystal
o,N-O—d' melting point:
238-240°C
9-48 NH; H HC1 Pale brownish crystal
& melting point: 180°C
N (decomposed)
9-49 “1 H | Free
form
XY
85-50 H Free
form
9-51 " H Free
form
“%
9-52 H Free
form
m‘$’
9-53 ! Free
“gl’ form

/D
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Table € (Continued)

Reference
Example R! Salt PhYSI'SaleEzOpertles,

No

9-54 B Free

R¥-X-
Ef.: form
9-55 H Free
i form
"'5..'(5 o

9-56 Eﬂf’r H Free
rﬁ '[ form
9-57 T H Free

E F form

9-58 7\ p, H HCl Pale brownish powder
OzNOo MS APCI (m/z): 238
=N

[(M+E] +
9-59 JF\ ¢« H HC1 Colorless powder
NCOO MS APCI{(m/z)- 218
=N [M+H] +
9-60 F H HC1 Colorless crystal
F\)_Q—o( melting point: 234-
F 235°C (decomposed)
9-61 CN H HC1 Colorless crystal
C-\S_o( melting point: 126°C
N
9-62 N H HC1 Pale yellowish
/4 P 4 crystal
BI_CN»_O melting point: 206-
207°C (decomposed)
9-63 - H HC1 Pale yellowaish
A / N»_l crystal
S_Ql 0 melting point: 148-
150°C (decomposed)
9-64 N A d H HCl Colorless crystal
(}o melting point: 189-

N 191°C (decomposed)
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Table 6 (Continued)

/

Reference
Example R2-X- Rr! Salt Physical properties,
No etc.
10-2 N ¢ Me Free |Colorless liquid
/4 g form |MS APCI(m/z):
== 252 [M+H] +
NO,
10-3 \ é’ Me Free |Colorless crystal
NC 4 8] form |Melting point:
== 73-76°C
10-4 / N d Me Free |Colorless liquad
C}—o form |MS APCI (m/z):
— NO, 252 [M+H] +
10-5 / \ 4 Me Free |Colorless crystal
NC (0) form |Melting point-
=\ 88-89°C
10-6 P, Me Free |Colorless crystal
O;N@—O form |Melting poant:
N 90-94°C
10-7 N Me Free |Colorless crystal
Br—</: »—0‘ form |Melting point:
=N 97-100°C
10-8 o Me Free |Colorless crystal
» </ \) 0‘ form |Melting point:
H,N =N 150-154°C
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Table 7
|
: s
R—Xx NH,
Reference
Example R2-X- R Salt Physical properties,
No. etc.
11-1 CH H HC1l |[Colorless solad
3
| Melting point
N 150-153°C
\" MS APCI (m/z) - 247
0 [M+H] +
11-2 7\ H H 2HC1 |Colorless crystal
\ﬂp\‘" Meltaing point 294-—
=4 295°C
11-3 H H Free |Colorless crystal
N form |[Melting poaint:
0 185.5-186°C
11-4 H HC1 Colorless solad
NH Melting point: >300°C
A MS APCI(m/z): 219
0 [M+H] +
11-5 H H Free |Colorless solid
< N’N\"#" form |Melting point:
o 163-166°C
11-6 |_’ H Free |Colorless liquid
O—N form |MS APCI(m/z): 239
0“ [M+H]
11-7 (l:l-ﬂ H Free |Colorless liquad
N N form |MS APCI(m/z): 262
O~y ot
— 0
11-8 C|!H3 H Free |Colorless liquad
< :N/\/N\'r\“' form
0
11-9 CH H Free |Colorless liquad
<0 | P form
° b d
0
11-10 H;C H Free |Liquid
N Ff form |MS APCI(m/z): 171
H,C 5 [M+H]
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Reference
Example R?-X-~- R' | salt Physical
No properties, etc.
11-11 CH, H Free |Pale yellowish o1l
lﬁC\,/\\,N\ww form |MS APCI(m/z): 213
0
11-12 CH, H Free |Colorless oil
HC A AN form |MS APCI(m/z): 241
g [M+H] +
11-13 H,C H Free |Pale yellowash o1l
H,C \1 form |MS APCI(m/z): 213
>'—N \\\‘
H,C b}
0]
11-14 H,C H HC1 Colorless liquad
N\ MS APCI(m/z):
N 227 [M+H] +
HsCN (9]
11-15 H+C H Free |Pale yellowish oil
3 —\N - form |MS APCI(m/z): 229
11-16 HyC—\ H Free Colorless oal
N form |MS APCI{(m/z): 253
<::>’ 1rr [M+H] +
11-17 HN._ o | H HI Colorless powder
T MS ABCI (m/z) :
0 143 [M+H] +
11-18 ﬁ .| H Free |Colorless crystal
H,c” *ﬁ\‘ form |MS APCI(m/z): 157
11-19 HC. N | H Free |Colorless crystal
i form |MS APCI(m/z): 171
0
11-20 H.C B H Free Colorless crystal
NN form |MS APCI(m/z): 199
o
11-21 He. N H Free |Colorless crystal
! form |MS APCI(m/z): 185
CH, O
11-22 H Free |Colorless crystal
H form |Meltingpoint: 142°C
HC, N
H’c>r ‘ﬂ‘*‘. (Decomposed)
™ cH, MS APCI(m/z):

199 [M+H] +
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Table 7 (Continued)

Reference , .
Exﬁmple R-X- R Salt Physical properties, etc
0.
11-23 Hj H Free Colorless o1l
“’CVNT"' form |MS APCI(m/z): 185
o
11-24 “!C\ H Free |[Colorless o1l
H,c’\,NTp- form |MS APCI(m/z): 199
)
11-25 he H Free |[Colorless resin
|
"’cto\/\,N form |MS APCI(m/z): 229[M+H]+
__ 0
11-26 HC "5 H Free |[Colorless resin
Nr form |MS APCI(m/z): 229 [M+H]+
11-27 mS_ M H | Free [Colorless resin
‘L\,N\r form |MS APCI (m/z): 243 [M+H]+
o]
11-28 ‘Fﬁs_ H Free Colorless o1l
H’CWNT' form |MS APCI(m/z): 215
0
11-29 CH, H Free |[Colorless o1l
“OWN\'F' form |MS APCI(m/z): 215
0
11-30 OW H Free Colorless resin
H'C\JA’"T' form |MS APCI(m/z): 229[M+H]+
[+)
11-31 ""'\ H Free |Colorless resin
"\r form |MS APCI(m/z): 271[M+H]+
hC 0
e
11-32 “lf B Free Colorless resin
...c’\,l,"r form [|MS APCI(m/z): 243([M+H]+
11-33 H:,Cﬁ H Free |Colorless resin
> L form |MS APCI (m/z): 197 [M+H]+
W
_0O
11-34 H H Free |Pale brownish resin
Q_N ¥ form
[+]
11-35 E H Free Pale brownish resin
Nr form
HC
11-36 H H Free |Pale brownish resain
form
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Table 7 {(Continued)

Iﬁgzgﬁgigd Ry gl salt | ERysical properties,
N’o' — etc.
11-37 “ﬂ“\ H Free |Pale brownish resin
OD_N‘[F’ form
_0
11-38 H H Free Pale brownish resain
OD—N\"I" form
0
Table 8
1
B
n’—x—o-—m-l,
Iﬁgz:;;?gd RZ-X— ’!| sait | ERysical properties,
No. etec.
12-1 H Free Colorless o1l
CN—,F' form |MS APCI (m/z): 197
0O [M+H] +
12-2 AR Free |Colorless liquid
£;;? form
Ho— 9
12-3 & H Free Pale yellowish oil
QN form {MS APCI(m/z)- 241
H,C” 0
12-4 s | H Free Colorless o1l
[ Nf —If form |MS APCI(m/z) 225
o) [M+H] +
12-5 « | B Free |Colorless o1l
( N: 2 form |MS APCI(m/z): 211
(o) [M+H]+
12-6 e | H Free |Colorless oil
H:C—CNj]*“ form |MS APCI(m/z): 225
O [M+H] +
12-7 CH, H Free |Colorless o1l
H,C i form |MS APCI(m/z): 239
N_I,r\\‘ [M+H]+
o
12-8 ne. FHs & H Free [Colorless liquad
’ 7LCN—“ form |MS APCI(m/z):
HyC 0o 267 [M+H]+
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Table 8 (Continued)

R rerer | R2-X-~ R' | salt Physical
No. properties, etc.
12-9 0 H Free Colorless liquad

H,C, )‘—CN—Ir“' form |MS APCI(m/z):
Y o 259 [M+H] +
12-10 H Free Colorless o1l
HN Nal-r,,,. form |MS APCI (m/z): 254
0 0
12-11 o) H HC1 Colorless o1l
N— MS APCI(m/z): 254
HzNJ_C _(l)r [M+H] +
12-12 HyC, H 2HC1l |Colorless powder
N—CN_H“--- MS APCI (m/z) :
HyC o 254 [M+H] +
12-13 HC 0 H HC1 Colorless resin
N N-"\“‘ MS APCI(m/z): 310
e~/ o [M+H] +
12-14 H,C “ H Free Colorless solid
N N form |MS APCI (m/z): 240
0]
12-15 H,C 7\ H 2HC1l |Colorless powder
)—N N—p MS APCI(m/z):
HC A or 254 [M+H]+
12-16 I\ ‘_ H 2HCl1 |Colorless powder
Hc/\/\N N MS APCI (m/z) :
3 —/ 268 [M+H] +
12-17 7\ " H 2HC1 Colorless powder
N N MS APCI(m/z):
HOJ\ 7/ _" 256 [M+H] +
12-18 o M\ . H Free Colorless powder
N N form |MS APCI(m/z). 254
B ' ¢ [M+H]
12-19 0O 7\ .1 H Free |Colorless solid
H,C\)LN N f‘ form (Melting point:
\/ 93-96°C
12-20 HC 0 & H Free |[Colorless solid
3 N N} form |Melting point:
B
HyC —/ 242-245°C
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Table 8 (Continued)

[6>

Reference
Exﬁmple R2-%- r! | salt Phy31ca£;i€opert1es,
o -
12-21 HyC H Free |Colorless liquad
0 - form |MS APCI{m/z): 282
H;C"u_N "_(l)r [M+H])
H,C
12-22 Hy H Free |Colorless solid
N N form |Melting point:
e T 173-176°C
12-23 Hy M\ | H Free |Colorless solid
N N form |Melting point:
HC — _ﬂ 135-137°C
12-24 \ H Free |Colorless crystal
/\ N form |Melting point:
HyC \—’N—Lr 90-92°C
12-25 0 7\ H Free |Colorless crystal
lﬁcﬁg_N N— form |Melting point:
\—/ o 152-153°C
12-26 H,Cr, H Free |Colorless liquad
0/ N form |MS APCI(m/z): 241
\ - +H
12-27 7\ . H Free |Colorless crystal
N—\ form |Melting poaint
/ 75-80°C
12-28 & | B Free |Colorless crystal
| NV form |Melting point-
170-173°C
0
12-29 .| H Free |[Colorless oil
_@::N_".\“ form |MS APCI(m/z): 290
O;N ) {M+H]+
12-30 H HCl Pale brownish solid
N Melting point:
:I)I" 230-233°C
12-31 Z H 2HC1 |Pale yellowish solad
mN—ﬂ‘\“‘ MS APCI{m/z):
N 0 246 [M+H]+
12-32 E::I::j H Free |Colorless solid
. form |Melting point:
N
"g‘ 150-155°C
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Table B {(Continued)

o

[Reference
Exﬁmp le R2-X- ]! | salt Phy31cale[::J;opertJ.es ’
o -
12-33 m H Free |Colorless solid
A\ - form |Melting poaint:
N® 55-69°C
0
12-34 . H Free |Colorless solid
O_CN_i form |Melting point:
0 166-170°C
12-35 . H Free |Colorless oil
| N N 8 form |MS APCI(m/z): 293
[M+H] +
>~
12-36 H Free |Colorless powder
cﬂ,o—O—Cn—( form |MS APCI{(m/z): 315
'y {M+H]+
12-37 7\ . H Free |Colorless solid
N N—i form {Melting point:
/ 0 135-189°C
12-38 I\ 3 H Free |Colorless liquid
N N=} form |MS APCI (m/z) 302
- — o [M+H]
3
12-39 7\ Q H Free |Colorless crystal
cl N N_i form |Melting point:
12-40 H Free |Colorless solid
CH.O N’ \N—< form |Melting poant-
) L]
— % 81-83°C
12-41 N . H Free |Colorless solid
O_N‘ ‘N_i‘ form jMelting point:
= \/ 0 185-189°C
12-42 . H 2HCl |Colorless powder
/ N»_N/ N _§" MS APCI (m/z) :
_/ o 290 [M+H] +
12-43 0 H HCl |Colorless solid
_{ MS APCI (m/z):
| N—C“ X 356 [M+H] +
0
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Table 8 (Continued) \
[Reference Ph 1
2_y_ 1 yslca
E"ﬁﬂple R™-X R Salt properties, etc.
12-44 /\ o H Free |Colorless crystal
N N—-““ form |Melting point:
— 5 5¢-60°C
12-45 /\ . H Free |Cclorless liquaid
O/\N N ““ form |MS APCI(m/z): 302
—‘0
12-46 H,G, H Free |Colorless liquid
Nf \ _‘Tf form |MS APCI(m/z): 330
[M+H]
H,c")_,
12-47 . H Free |Colorless powder
Q/\Cn—“*“ form |MS APCI(m/z): 301
0
12-48 Hy ) H Free |Colorless liquaid
/"-\ e form |[MS APCI(m/z): 358
12-49 N O - H Free jColorless crystal
C)/ \C l‘ form |Melting point
120-121°C
12-50 N H Free |Pale yellowish
NCO/O\CN_"\\“ form |crystal
o Melting point:
119-120°C
12-51 N o H Free |Colorless crystal
Br{ )/ CN—".\“" form |Melting point:
N o 144-145°C
12-52 H Free |Yellowish crystal
O,)N N—[]“w form |Melting point:
0 140-141°C
12-53 0 H Free |Colorless crystal
N Nl form |Melting point:
OJLC _TT 110-111°C
12-54 H HC1 Colorless crystal
‘.. Meltingpoint: 97-°C
MS APCI(m/z): 324
[M+H]+
12-55 —\ H Free |Colorless solad
N  N— form [Melting poaint:
— 3 245-248°C
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Table 8 (Continued)
Relerence
Example R%-X- R! | sait Physical

No. properties, etc.

12-56 H Free |Colorless solid
OJL ! W r\‘ form |Melting point:

\/ 202-205°C
12-57 7\ H Free |Colorless crystal
N_“.\\" form |Melting poant:
—/ o 150-153°C

12-58 \ H Free |Colorless liquid

N A N_‘r“‘ form |MS APCI (m/z): 317
_ — 3 [M+H]

12-59 H Free |Colorless crystal
@_\\_ N l,\\‘ form |Melting point:
s~ s | 158-162°C

12-60 N\ ¢ H Free |Colorless liquid

W—N N7 form |MS APCI (m/z): 319
N 0 [M+H]
12-61 —\ H HC1l Colorless powder
I\ N N_‘T\\“' MS APCI(m/z)- 325
Q N i [M+H]+
12-62 0o H Free |Colorless crystal
D_E_N’ N—a® form |Melting point:
LA | 148-150°C
12-63 H Free |Colorless powder
/ \N & form |MS APCI(m/z): 331
/1 [M+H] +
12-64 H Free |Colorless resin
C"O\ }l_CN.Tr»’" form |MS APCI(m/z): 364
E o [M+H]+
12-65 M\ o8 Free |Colorless oil
N N form |MS APCI(m/z). 345
7 o1+
12-66 0 H Free |Colorless oil
v form |MS APCI(m/z): 358
N
Q\FLC T [MHH] +
CH,
12-67 H Free |Colorless crystal
N N r form |Meltingpoint: 70°C
B
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Table 8 (Continued)

|
n’—x—osiuuz
[Reference]
Example R2-X~ r! | sait Physical properties,
12-68 H .| H]| Free |Colorless crystal
<::>F1rN~<:::ﬁ 3 form |Melting point:
5 0 188-190°C
12-69 H | 2HCl |Colorless crystal
— R & Melting point: 180°C
\ N {Decomposed)
N o 0 MS APCI (m/z): 331
(M+H]+
12-70 ﬂ H | Free |SligHtly brownish
<:>\,r CN ‘\“’ form |crystal
B Melting poaint:
o] 0 214-216°C
12-71 H | Free |Colorless liquad
ﬁ’“h form |MS APCI(m/z):
—/ 378 [M+H] +
- 7\ H| B
12-72 g o Cl |Colorless po?der
N—"A MS APCI(m/z): 229
\_/ 0 [M+H] +
12-73 H | Free |Colorless o1l
- form |MS APCI(m/z): 241
0
12-74 : o} .| B | Free |Colorless crystal
0 N form |MS APCI (m/z): 241
0
12-75 /7~ \ H | Free
HN‘ 'NT\\‘. form
12-76 HCHN_ H | Free |Colorless o1l
3 o form |MS APCI(m/z): 240
o O
12-77 ~\ H | Free jColorless powder
%j,} AW form |MS APCI(m/z):
o 284 [M+H] +
12-78 H | Free |Pale yellowish crystal
Q)—NCN form |Melting point: 99-104°C
HC—N Y MS APCI (m/z):
! o 283 [M+H] +
12-79 H | Free |Colorless resin
Y C3 E:l form |MS APCI(m/z):
1 4 389 [M+H] +
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Table 8 (Continued)

[Reference]
Example R2—x%— R} Salt Physical properties,
No - etc-
12-80 HyC~ H Free Colorless resin
N form |MS APCI(m/z):
1r’ 317[M+H] +
12-81 HCc~ H Free |Colorless powder
form |MS APCI(m/z):
‘LI"" 275 [M+H] +
12-82 Hﬁ1:::[:>k H Free Colorless foam
form
lr’
12-83 e, i H Free Pale brownish resin
e NT form
0
i2-84 o‘s H H Free Pale brownish resin
H’c’\qo mn—r' form
0
12-85 H Free Pale brownish resain
HO N"ﬂ’ form
Q
12-86 0 H Free |Colorless powder
HiC mf form |MS APCI(m/z):
0 275[M+H] +
12-87 H Free Colorless powder
o 289 [M+H] +
12-88 H H HC1 Colorless solad
-1r' MS APCI (m/z): 261
o (M+H] +
12-89 H HC1l Colorless solid
) Melting point:
q 277-279°C
L 0 MS APCI(m/z)- 324
[M+H] +
12-50 H HCl Colorless solid
Nopr MS APCI(m/z): 289
” P o (M+H] +
12-91 Q H Free |Colorless crystal
N form |MS APCI(m/z): 274
N
o'r
12-92 H Free Pale brownish resin
ngﬂrt:j[}“yr form
12-93 H Free Pale brownish resin
'*\r1:::>1r form
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Table B (Continued)

Reference
Exﬁmple R2-X- ! salt Phy51ca1e£zopert1es,
o -
12-94 ":?_er H Free |Pale brownish resan
form
12-95 H Free |Pale brownish resin
"A!ﬂmf form
12-96 e N H Free |Pale brownish resin
) ! CO"{ form
12-97 —\ e | H Free |Colorless crystal
0\\8 N— form |Melting point:
N\__/ —L 152-153°C
13-1 N E H Free |Brownish oil
U ) form |MS APCI(m/z): 221
N O [M+H] +
13-2 N N H Free |Pale yellowish powder
[ j \Irf form |MS APCI(m/z): 221
N o [M+H] +
13-3 lhcﬂh ﬁjf’ H Free |Pale yellowish oil
’ form |MS APCI(m/z): 237
“J 0 [M+H] +
13-4 H H Free |Brownish powder
N=1’ v form |MS APCI(m/z): 226
&,S 0 [M+H] +
13-5 H H Free |Brownish oil
e dh d form [MS APCI(m/z): 240
i s 0 [(M+H] +
13-6 § H Free |Brownish oil
N,"ar h form |MS APCI(m/z): 227
S O [M+H] +
13-7 H HBr Pale brownish powder
HO 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
\E:j\r, MS APCI(m/z): 229
9 [M+H]
13-10 H HI Yellowish powder

MS APCI (m/z). 238
[M+H)]

/
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Table 8 (Continued)

ﬁgigﬁ;i‘gd R2-x- Rl Salt Phys 1ca1e1:::opert:.es ,
0. .
13-11 NO, | H Free |Yellowish powder
form MS APCI (m/2)= 249
[M+H]
_ 0
13-12 H Free |Yellowish powder
H,C form MS APCI (I'I'I/Z): 246
[M+H]
[v]
13-13 = H HI Yellowish powder
= MS APCI(m/z): 194
f'f [M+H]
0
13-14 = H HI Yellowish powder
S, = MS APCI(m/z): 210
F’r [M+H]
I
13-15 H HI Yellowish powder
i MS APCI(m/z) 260
[M+H]
0
13-16 N H 2HI |Yellowish powder
| MS APCI(m/z)*
205 [M+H]
(o]
13-17 /7~ \ Me HI Yellowish powder
Q N MS APCI (m/z): 227
0 [M+H]
13-18 M\ B Free |Colorless semi-solid
Hy .
C\OJLN\_,N—’FF form !Elﬁ-l_a?CI (m/z): 270
13-19 ’V\)j‘ — H Free |Colorless semi-solid
H N form MS APCI(m/z): 312
< \—'"—!r [M+H]
13-20 1 - H Free |Colorless resin
HC. g "u""lr form |MS APCI(m/z): 298
0 [M+H]
13-21 \ H Free |Colorless oil
N N—r" form {MS APCI{(m/z): 332
D_ v 0 [M+H]
13-22 H HC1l |Colorless powder
™\ Melting point:
-+ >300°C
ud 0 © MS APCI (m/z): 336
[M+H]
13-23 . H HI Brownish powder
) T
"0

/




2

- 152 -

Table 8 (Continued)

[Referenc
Example RZ-%~- Rl Salt Physical properties,
No. etc.
13-24 H Free |Pale brownish resin
]
OAO:"‘! form
13-25 ne, o H Free |Pale brownish resin
form
e O
13-26 9 H Free |Pale brownish resin
HN B4 form
0
13-27 H Free |Pale brownish resin
~ AT form

13-28 9 H Free |Pale brownish resin
O Cp| | fom

13-29 H Free |Pale brownish resin
ij._( form
-]

13-30 H Free |Pale brownish resin
B Vae o e form

13-31 H Free |Colorless powder
Vlﬂ’m‘r form |MS APCI(m/z): 342
[M+H] +
13-32 ..,:1 H HI Colorless powder
¥ ]: 1§, MS APCI (m/z): 315
T [M+H] +
13-33 % H HI Colorless powder
‘E [}1r MS APCI(m/z): 352
0 [M+H] +
13-34 Ncmjr H HI Pale brownish powder
o
13-35 8 H Free |Brownish oil
o "r form
NH
13-36 1} H Free |Brownish oil
T form
"u:. [
,c
13-37 1 H Free |Brownish oil
‘! form
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Table 8 (Continued)

vl

[Referencd
Example R2-X- R! Salt Physical
No. properties, etc.
13-38 d'l‘ H |Free form|Brownish oil
T
HC-§—NH
n .
13-39 v H Free form | Brownish oil
""'\F_,*H o
L
13-40 ] H Free form | Brownish o1l
H:C\" l(
HC”
13-41 j H Free form
ey N
0
13-42 H HI Brownish powder
Al Y
o ST
13-43 H Free form
e, ‘f N
Y
13-44 q{ H Free form
N
RC-
T
13-45 = H HI Brownish powder
Hﬁ'\_ﬁ HT'
]
13-46 g | H Free form
a0 ¢
HyC
13-47 H |Free form|Colorless crystal
Melting point:
"-"-rvmcyl"r 199-202°C
HC MS APCI{m/z): 332
[M+H]+
13-48 H Free form| Pale brownish
Hy N powder
" Y MS APCI (m/z): 275
0 [M+H]+
13-49 "'E H |Free form|Colorless powder
e Nsr MS APCI(m/z): 332
0 0 [M+H] +
13-50 H |Free form|Colorless powder
MWT
13-51 H |Free form|Colorless powder
B MS APCI{m/z)- 332
e [M+H] +
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S

[Reference]
Example R2-X- /! Salt Physical properties,
NoO . etc.
13-52 H Free |Colorless powder
form |MS APCI(m/z): 333
[M+H] +
14-1 H HC1 Colorless resan
Ho—CN—Tr MS APCI(m/z): 227
0 [M+H] +
14-2 I\ H HC1 Colorless powder
o N—( MS APCI(m/z): 213
\n_/ 3 [M+H] +
14-3 B Free |Pale reddish crystal
' N—( form |Melting point:
0 144-145°C
14-4 H| H Free Colorless o1l
form |MS APCI(m/z): 289
N [M+H] +
0
14-5 H;C H HC1 Coloxless powder
ﬂN MS APCI(m/z): 199
M+H] +
H,C—/ X [M+H]
14-6 CH, H Free Pale yellowish o1l
N form |MS APCI(m/z): 171
HC” Y (M+H]+
0]
14-7 H Free Colorless o1l
| \N_'( form |MS APCI(m/z): 289
/ o [M+H] +
14-8 H 2HC1l |Brownish powder
¢ :N—CN-‘( MS APCI(m/z) - 294
0o [M+H) +

™~
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Table 8 (Continued)

Z2

Reference
Exgmple R2-X—- R? Salt Phy31ca1e€zopert1es,
°l -
14-9 HO, H Free |Colorless powder
form |MS APCI(m/z): 303
N.( [M+H] +
0
14-10 7\ H Free |Colorless oil
N form |MS ABCI (m/z): 302
- Y | (M+H] +
Hy
14-11 N’\j H Free |Colorless o1l
N\r
0
14-12 H H Free |Coclorless crystal
NC NY form |Melting poant:
m ) 188-193°C
N
14-13 H Free |Pale yellowish
OxN HY form |crystal
Ud"' | o Melting poaint:
194-196°C
14-14 H H Free |Slightly yellowish
Y form |resain
0 MS APCI(m/z): 356
ON [M+H] +
14-15 H,C H H Free |Slightly yellowish
NC form | resin
m ) d MS APCI (m/z): 356
N 0 [M+H] +
14-16 H,C H Free |Brownish o1l
N N\rf [M+H] +
0
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CLAIMS

1. An aliphatic nitrogen-containing 5-membered ring
compound represented by the formula [I]

H1

92—x—<:>LNH-CH2—CO-N/\A [1]

CN

wherein A represents -CHz;- or -8-,
R! represents hydrogen atom, a lower alkyl group, a
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
R3 represents (1) a cyclic group which may be
substituted, where the cyclic group portion 1is
(1) a monocyclic, bicyclic or tricyclic hydrocarbon
group, or
(11) a monocyclic, bicyeclic or tricyclic hetero-
cyclic group, or
(2) an amino group which may be substituted,

or a pharmaceutically acceptable salt thereof

2 The compound according to Claim 1, wherein R? is
(1) a cyclic group which may have 1 to 3 substituents which
are the pame or different and selected from the substi-
tuents of Group A mentioned below, where the cyclic group
portion is (i) a monocyclic, bicyclic or tricyclic hydro-
carbon group, or (ii) a monocyclic, blcyclic or tricyclic
heterocyclic group, or
{(2) an amino group which may have 1 or 2 substituents which
are the same or different and selected from the substi-
tuents of Group B mentioned below.

Substituents of Group A:
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a halogen atom, cyano group; nitro group, oxo group;
hydroxy group, carboxy group, oxidyl group: amino group,

carbamoyl group, aminosulfonyl group; a lower alkyl group,

a lower alkoxy group, a lower alkanoyl group;

a lower

alkoxycarbonyl group; a lower alkoxy-substituted lower

alkanoyl group,
a lower alkoxycarbonyl-substituted lower alkoxy group;
a lower alkoxycarbonyl-substituted lower alkoxycarbonyl

group;

a lower alkylthio group;

a lower alkxylsulfonyl group;
a di-lower alkylamino-substituted lower alkoxy group;

a di-lower alkylaminocarboxy group,

& lower alkyl group substituted by group(s) selected from

amino group,

carbamoyl group,

a halogen atom,

hydroxy group,

carboxy group, a lower alkoxy group and mono- or di-

substituted amino group;

a mono- or di-substituted amino group;

a mono- or di-substituted carbamoyl group,

a subastituted or unsubstituted lower cycloalkyl group:;

a substituted or unsubstituted lower cycloalkyl-CO-;

a substituted or unsubstituted lower cyclocalkyl-lower alkyl
group;

a substituted or unsubstituted phenyl group;

a substituted or unsubstituted phenyl-0-;

a substituted or unsubstituted phenyl-CO-;

a substituted or unsubstituted phenyl-lower alkyl group:,.
a substituted or unsubstituted phenyl-0-lower alkyl group;
a substituted or unsubstituted phenylsulfonyl group,

a substituted or unsubstituted phenyl-lower alkoxy group;
a substituted or unsubstituted phenyl-lower alkoxycarbonyl
group;

a substituted or unsubstituted lower cycloalkenyl group:

a substituted
a substituted

or

or

unsubstitutad
unsubstituted

heterocyclic group;

blcyclic heterocyclic group;
monocyclic 5- or 6-membered
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a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-0-,
a substaituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-CO-;
a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-CO-lower alkyl group, and
a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-lower alkyl group

Substituents of Group B
a lower alkyl group, a lower alkoxy-substituted lower alkyl
group, & lower alkoxycarbonyl-substituted lower alkyl
group; a hydroxy lower alkyl group, a carboxy lower alkyl
group,
a substituted or unsubstituted lower cycloalkyl group;
a substituted or unsubstituted lower cycloalkyl-lower alkyl
group,
a substltuted or unsubstituted phenyl group:;
a substituted or unsubstituted phenyl-lower alkyl group,,
a substituted or unsubstituted bicyclic hydrocarbon group,
a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group;
a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-lower alkyl group, and
a substituted or unsubstituted bicyclic heterocyclic group-
lower alkyl group.

3 The compound according to Claim 2, whereln when the
"pubstituent selected from the substituents of Group A" is
a mono- or di-substituted amino lower alkyl group, a mono-
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" is a substituted lower cycloalkyl group, a substi-
tuted lower cycloalkyl-CO-, a substituted lower cycloalkyl-
lower alkyl group, a substituted phenyl group, a substi-
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tuted phenyl-0-, a substituted phenyl-CO-, a substituted
phenyl -lower alkyl group, a substituted phenyl-0-lower
alkyl group, a substituted phenylsulfonyl group, a substi-
tuted phenyl-lower alkoxy group, a substituted phenyl-lower
alkoxycarbonyl group, a substituted lower cycloalkenyl
group, a substituted bicyclic heterocyclic group, a substi-
tuted monocyclic 5- or 6-membered heterocyclic group, a
substituted monocyclic 5- or &6-membered heterocyclic group-
O0-, a substituted monocyclic 5- or 6-membered heterocyclic
group-CO-, a substituted monocyclic 5- or 6-membered
heterocyclic group-CO-lower alkyl group or a substituted
monocyclic 5- or 6-membered heterocyclic group-lower alkyl
group, then the substituent has substituent(s) selected
from a halogen atom, cyano group, nitro group, oxo group
and the substituents of Group C mentioned below, and
when the "substituent selected from the substituents of
Group B" is a substituted lower cycloalkyl group, a substi-
tuted lower cycloalkyl-lower alkyl group, a substituted
phenyl group, a substituted phenyl-lower alkyl group, a
subatituted bicyclic hydrocarbon group, a substituted
monocyclic 5- or 6-membered heterocyclic group, a substl-
tuted monocyclic 5- or 6-membered heterocyclic group-lower
alkyl group or a substituted bicyclic heterocyclic group-
lower alkyl group, then the substituent has substituent(s)
selected from the substituents of Group C mentioned below
Substituents of Group C
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
group:; a di-lower alkylamino-substituted lower alkanoyl
group,
a substituted or unsubsatituted phenyl group,
a subsatituted or unsubstituted phenyl-O-,
a substituted or unsubstituted phenyl-CO-,
a substituted or unsubstituted phenyl-lower alkanoyl group;
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a substituted or unsubstituted phenyl-lower alkyl group,

a substituted or unsubstituted phenyl-lower alkoxy group,
a substituted or unsubstlituted monocyclic 5- or 6-membered
heterocyclic group,

a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-0-;

a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-CO-; and

a substituted or unsubatituted monocyclic 5- or 6-membered
heterocyclic group-substituted amino group;

(in the substituents of Group C, a substituent in the
substituted phenyl group portion or the substituted
monocyclic 5- or 6-membered heterocyclic group portion is
selected from a halogen atom, cyano group, nitro group, oxo
group, a lower alkyl group, a lower alkoxy group, a lower
alkanoyl group and a lower alkoxycarbonyl group).

4. The compound according to any onme of Claims 1 to 3,
wherein R? is

{1) a cyclic group which may be substituted, where the
cyclic group portion 18 a group selected from the following
(1) to (iv)

(1) a monocyclic hydrocarbon group having 3 to 7 carbon
atoms,

(ii) a bicyclic hydrocarbon group having 9 to 11 carbon
atoms,

(iii1) a monocyclic heterocyclaic group containing 1 or 2
hetero atoms selected from nitrogen atom, oxygen atom and
sulfur atom, and

(iv) a bicyclic heterocyclic group containing 1 to 3 hetero
atoms selected from nitrogen atom, oxygen atom and sulfur
atom and comprising two 5- to 7-membered rings being fused,
or

(2) a substituted amino group.

5. The compound according to Claim 4, wherein R? is
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(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, tetrahydronaphthyl, a
pyrrolidinyl group, an imidazolidinyl group, a pyrazolidin-
¥l group, an oxolanyl group, a thiolanyl group, a pyrrolin-
¥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,
a thiadiazolyl group, a piperidyl group, a plperazinyl
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,
a perhydrothiazepinyl group, an indolinyl group, an 1so-
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 group, a thienopyridyl
group, a thiazolopyridyl group. a pyrrolopyridyl group, a
dihydropyrrolopyridyl group., a quinolyl group, an iso-
quinolyl group, a quinoxalinyl group, a quinazolinyl group,
a phthalazinyl group, a cinnolinyl group, a chromanyl group,
an isochromanyl group, a naphthyridinyl group and partially
or completely asaturated cyclic groups thereof, or

(2) a substituted amino group.

6. The compound according to Claim 5, wherein R? is

{1) a cyclic group which may be substituted, where the
cyclic group portion is a group selected from the group
conaisting of phenyl group, cyclohexyl group, a pyrrolidin-
vyl group, a tetrazolyl group, a furyl group, a thienyl
group, a thiazolyl group, a piperidyl group, a piperazinyl
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group, a morpholinyl group, a thiomorpholinyl group, a
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 quinolyl group, an 1isoquinolyl
group, a qulnoxalinyl group and partially or completely
saturated cyclic groups thereof; or

(2) a substituted amino group.

7. The compound according to Claim 6, wherein R? 18

(1) a cyclic group which may be subastituted, where the
cyclic group portion 1s a group selected from the group
consisting of

a pyrrolidinyl group, a plperidyl group, a piperazainyl
group, a morpholinyl group, a thiomorpholinyl group, a
pyridyl group, a pyrimidinyl group, an indolinyl group, an
isoindolinyl group, a pyrrolopyridyl group. a dihydro-
pyrrolopyridyl group and partially or completely saturated
cyclic groups thereof; or

(2) a substituted amino group.

8. The compound according to any one of Claims 1 to 3,
wherein R? is

(1) a cyclic group which may have 1 to 3 substituents which
are the same or different and selected from the substitu-
ents of Group A' mentioned below, where the cyclic group
portion is selected from the 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 indolinyl group, an
1soindolinyl group, a pyrrolopyridyl group, a dlhydro-
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 and selected from the substitu-
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ents of Group B' mentioned below

Substituents of Group A':
a halogen atom, cyano group, nitro group, oxo group,
carbamoyl group, a lower alkyl group, a lower alkoxy group,
a lower alkanoyl group, a lower alkoxycarbonyl group, a
lower alkoxy-substituted lower alkyl group, a mono- or di-
substituted amino group, a mono- or di-substituted
carbamoyl group,
a lower cycloalkyl-CO-,
a substituted or unsubstituted phenyl group.
a substituted or umsubatituted phenyl-lower alkyl group,
a subastituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group,
a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-0-, and
a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group-CO-.

Substituents of Group B'
a lower alkyl group, a lower cycloalkyl group, a lower
alkoxy-substituted lower alkyl group, a pyrimidinyl group,
a thiazolyl group and a thiadiazolyl group.

9. The compound according to any one of Claims 1 to 8,
wherein X is -N(R))- or -0-, and R? is a cyclic group which
may be substituted.

10 The compound according to any one of Claims 1 to 8,
wherein X is -cO-, and R? is (1) a monocyclic, bicyelic or
tricyclic nitrogen-containing heterocyclic group which may
be substituted or (2) an amino group which may be substi-
tuted, and represented by the formula-

¢ \

L —

11. The compound according to any one of Claims 1 to 8,

N
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wherein X a8 -CO- or -0-, and A is -CH;-

12 The compound according to any one of Claims 1 to 8,
wherein X is -CO- or -0-, A is -CH;-, and R! is hydrogen
atom

13. The compound according to any one of Claims 1 to 8,
wherein X 18 -CO-, A is -CH;-, and R! is hydrogen atom.

14. The compound according to any one of Claims 1 to 8,
wherein X 18 -CO-, A ia -CH;-, R! is hydrogen atom, and R?
18 a cyclic group which may be substituted

15. The compound according to any one of Claims 1 to 8,
wherein X is -CO-, A is -CH;-, R! is hydrogen atom, and R?
is a substituted amino group

16 The compound according to any one of Claims 1 to 15
which has a partial structure shown below.

F
— O-,NH__

17 A compound selected from the group consisting of.

(S) -2-cyano-1-[trans-4-{5-nitro-2-pyridylamino) -
cyclohexylamino]acetylpyrrolidine,

(8) -2-cyano-1-[trans-4-(5-cyano-2-pyridyloxy)cyclo-
hexylamino] acetylpyrrclidine,

(8)-2-cyano-1-[trans-4- (dimethylaminocarbonyl)cyclo-
hexylamino] acetylpyrrolidine,

{(S)-2-cyano-1-[trans-4- {(morpholinocarbonyl)cyclo-
hexylamino) acetylpyrrolidine,

(8) -2-cyano-1-[trans-4- (5-bromo-2-pyrimidinyloxy) -
cyclohexylamino] acetylpyrrolidine,

(S)-2-cyano-1-{trans-4- (5-pyrimidinylaminocarbonyl) -
cyclohaxylamino] acetylpyrrolidine;
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(S)-2-cyano-1-[trans-4- (N-ethyl-N-methoxyethylamino- “\‘\\5

carbonyl) cyclohexylamino] acetylpyrrolidine,

(S) -2-cyano-l1-[trans-4-(N-ethyl-N-isopropylamino-
carbonyl)cyclohexylamino] acetylpyrrolidine;

(S)-2-cyano-1-[trans-4- (N-methyl-N-butylamino-
carbonyl) cyclohexylamino] acetylpyrrolidine;

(S)-2-cyano-1-[trane-4-[(S)-2-methoxymethylpyrroli-
din-1-ylcarbonyllcyclohexylamino]lacetylpyrrolidine;

(S)-2-cyano-1-([trans-4-({3-carbamoylpiperidino-
carbonyl) cyclohexylamino] acetylpyrrolidine;

(8) -2-cyano-1-[trans-4-(3-nitro-2-pyridylamino) -
cyclohexylamino] acetylpyrrolidine,

(5) -2-cyano-1-([trans-4- (4-acetylpiperazin-1-yl-
carbonyl) cyclohexylamino] acetylpyrrolidine,

(8) -2-cyano-1-([trans-4-{(2-1soindolinylcarbonyl) -
cyclohexylamino] acetylpyrrolidine;

(S)-2-cyano-l-[trans-4-[4-(3-pyridylcarbonyl) -
piperazin-1-ylcarbonyl] cyclohexylamino] acetylpyrrolidine;

(S)-2-cyano-l1-{trans-4-[4-(3-thenoyl)piperazin-1-yl-
carbonyl] cyclohexylamino}lacetylpyrrolidine,

(8) -2-cyano-1-{trans-4-[4-(4-chlorophenyl)piperazin-
l-ylcarbonyl] cyclohexylaminolacetylpyrrolidine;

{8) -2-cyano-1l-[trans-4-(c18-2,6-dimethylmorpholino-
carbonyl)cyclohexylamino] acetylpyrrolidine,

(S) -2-cyano-1-[trans-4- (5-nitro-2-1soindolinyl-
carbonyl) cyclohexylamino] acetylpyrrolidine,

(S)-2-cyano-1-[trans-4- (piperidinocarbonyl)cyclo-
hexylamino] acetylpyrrolidine,

(S8)-2-cyano-1-[trans-4- (4-carbamoylpiperidino-
carbonyl)cyclohexylamino] acetylpyrrolidine,

(S)-2-cyano-1-[trans-4-{l-pyrrolidinylcarbonyl) -
cyclohexylamino] acetylpyrrolidine,

{(8) -2-cyano-1-[trans-4- (4-cyclopropylcarbonyl-
piperazin-1-ylcarbonyl)cyclohexylamino]acetylpyrrolidine,

(S)-2-cyano-1-[trans-4- (4-propionylpiperazin-1-yl-
carbonyl) cyclohexylamino] acetylpyrrolidine;



10

15

20

a5

a0

35

BX
- 166 - l
(8) -2-cyano-1-[trans-4- (1-indolinylcarbonyl)cyclo-
hexylamino)acetylpyrrolidine;
(S) -2-cyano-1-[trans-4-(2,3-dihydro-1H-pyrrolo[3,4-
blpyridin-2-ylcarbonyl)cyclohexylamino] acetylpyrrolidine,
(8) -2-cyano-1- [trans-4-[4-(2-pyrimidinyloxy) -
pPiperidinocarbonyl]l cyclohexylamino]l acetylpyrrolidine,

(8) -2-cyano-1-{trans-4-[4-(5-bromo-2-pyrimidinyloxy) -
piperidinocarbonyl] cyclohexylaminolacetylpyrrolidine,

(8) -2-cyano-1-[trans-4-(cis-3,5-dimethyl-4-benzyl-
piperazin-l-ylcarbonyl)cyclohexylamino] acetylpyrrolidine,

(S8) -2-cyano-1-[trans-4- (4-cyclohexylcarbonylamino-
piperidinocarbonyl)cyclohexylamino] acetylpyrrolidine,

(8) -2-cyano-1-{trans-4-[4- (N-phenylcarbamoyl) -
piperazin-1l-ylcarbonyl]cyclohexylamino}acetylpyrrolidine,

{(§)-2-cyano-1-[trane-4- (4-ethoxycarbonylpiperazin-1-
ylcarbonyl)cyclohexylamino] acetylpyrrolidine;

(8) -2-cyano-l1-{trans-4-[4-(2-thienyl)piperidino-
carbonyl) cyclohexylamino] acetylpyrrolidine,

(8) -2-cyano-1-[trans-4-(1,1-dioxoperhydro-1,4-
thiazin-4-ylcarbonyl)cyclohexylamino}acetylpyrrolidine,

(R) -4d-cyano-3-[trans-4- (5-nitro-2-pyridylamino) -
cyclohexylamino] acetylthiazolidine,

(R) -4d-cyano-3-[trans-4- (5-cyano-2-pyridyloxy)cyclo-
hexylamino] acetylthiazolidine,

(R) -4-cyano-3- [trans-4- (dimethylaminocarbonyl)cyclo-
hexylamino] acetylthiazolidine,

(R) -4-cyano-3-[trans-4-(2-isoindolinylcarbonyl)cyclo-
hexylamino]acetylthiazolidine,

(R) -4-cyano-3-[trans-4- (morpholinocarbonyl)cyclo-
hexylamino] acetylthiazolidine, and

(R) -4-cyano-3-[trans-4- (pyrrolidinylcarbonyl)cyclo-
hexylamino] acetylthiazolidine,
or a pharmaceutically acceptable salt thereof

18 A method for preparing an aliphatic nitrogen-
containing 5-membered ring compound represented by the
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formula ([I].

H1
nz-x—OLNH-cna-—co—N/\A [

CN
wherein A represents -CH;- or -S-,
R! represents hydrogen atom, a lower alkyl group, a
hydroxy lower alkyl group or a lower alkoxy lower
alkyl group,
X represents -N(R*)-, -O0- or -cO-, where R’ repre-
sents hydragen atom or a lower alkyl group, and
R? represents (1) a cyclic group which may be
substituted, where the cyclic group portion
represents
(1) a monocyclic, bicyclic or tricyclic hydrocarbon
group, or
(ii) a monocyclic, bicyclic or tricyclic
heterocyclic group, or
{(2) an amino group which may be substituted,
or a pharmaceutically acceptable salt thereof, which
comprises reacting a compound represented by the formula
{1I1].

1 CH— O N\
Z'—CH,~CO—N A [II]

CN
wherein A has the same meaning as defined above and

Z! represents a reactive residue,
with a compound represented by the formula (III]:

R1

|:r'!—x—<-:>4|\||-|2 [I11]

wherein R!, X and R? has the same meaning as defined
above,
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or a salt thereof, and optionally making the product into a
pharmaceutically acceptable salt thereof

19. A method for preparing an aliphatic nitrogen-contain-
ing 5-membered ring compound represented by the formula
[I-a]

H1

R21—CO—<:>LN H—CHz"CO'—N/\A [[-a]

CN

wherein A represents -CH;- or -S§-,

R! represents hydrogen atom, a lower alkyl group, a
hydroxy lower alkyl group or a lower alkoxy lower
alkyl group, and

R?! represents (1) a monocyclic, bicyclic or
tricyclic nitrogen-containing heterocyclic group,
which may be substituted or (2) an amino group which
may be substituted, and represented by the formula:

SN
N

\

or a pharmaceutically acceptable salt thereof, which
comprises reacting a compound represented by the formula
{IV]:

H1
—CHa-CO-N"
HoocOél;l 2-CO-N" A (V]
H4 i——l

CN
wherein A and R! have the same meanings as defined
above and R' represents a protective group for an
amino group,
or a salt thereof with the compound represented by the
formula (V}:
R-H (vl

N
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wherein R?' has the same meaning as defined above,
or a salt thereof to obtain a compound represented by the
formula ([VI]

H1

FI21—00—<___>LI}|—CH2‘CO—N/\A V1]
H4

CN

wherein R', R', R? and A have the same meanings as
defined above,
or a salt thereof, and subsequently removing the protective
group for an amino group R', and optionally making the
product into a pharmaceutically acceptable salt thereof.

20. A method for inhibiting dipeptidylpeptidase IV
activity by using the compound according to any one of
Claims 1 to 17.

21. A method for treatment or prophylaxis of a disease,
which comprises administering to a patient an effective
dose of the compound according to any one of Claims 1 to 17.

22 The method for treatment or prophylaxis of a disease
according to Claim 21, wherein the disease 18 expected to
be alleviated by inhibiting dipeptidylpeptidase IV activity

23 The method for treatment or prophylaxis of a disease
according to Claim 21, wherein the disease is diabetes.

24 The method for treatment or prophylaxis of a disease
according to Claim 21, wherein the disease 1s type 2
diabetes.

a5 Use of the compound according to any one of Claims 1
to 17 as an inhibitor of dipeptidylpeptidase IV.
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26. Use of the compound according to any one of Claims 1
to 17 as a pharmaceutically effective ingredient of a

medicine.

27 Use of the compound according to any one of Claims 1
to 17 for the preparation of a medicine.

28 The use according to Claim 26 or 27, whereln the
medicine is for the treatment or prophylaxis of a disease
that is expected to be improved by inhibiting dipeptidyl-
peptidase IV activaty.

29 The use according to Claim 26 or 27, wherein the
medicine is for the treatment or prophylaxis of diabetes.

30 The use according to Claim 26 or 27, wherein the
medicine 18 for the treatment or prophylaxis of type 2
diabetes.

31 A pharmaceutical composition comprising the compound
according to any one of Claims 1 to 17 as an effective

ingredient.

32. The pharmaceutical composition according to Claim 31
wherein the pharmaceutical composition is a dipeptidyl-
peptidase IV ainhibitor.

/
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ABSTRACT

The present invention is to provide an aliphatic
nitrogen-containing 5-membered ring compound represented by
the formula [I]

H1
n2—x—<:>ANH-CH2—CO—N/\A 1]

CN
wvherein A represents -CH3- or -S-,
R! represents hydrogen atom, a lower alkyl group, a
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 sub-
stituted, or {(2) an amino group which may be substi-
tuted,
or a pharmaceutically acceptable salt thereof, a method for
preparing the above-mentioned compound and a pharmaceutical
composition comprising the above-mentioned compound as an
effective ingredient.
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