; e3e{Jx <*6TJhO ALI PHATI C NI TROGEN- CONTAI NI NG 5- MEMB

' 5 TECHNI CAL FIELD The present invention relates to a nov@@"lm,mmmmmm,

ni trogen-containing 5-nenbered ring conpound having superi

di pepti dyl peptidase IV (DPPIV) inhibitory action that |s usef ulissas a

phar maceutical . 10 BACKGROUND ART Di pept idyl pepti dase |1V ( DPPI is a kind

of serine protease that specifically hydrol yzes a dipepti de“mm [ﬁmmmm“mr

Xaa- Ala (where Xaa may be any amno acid) fromthe N 15 ter

pol ypeptide chain. There are vari o8®ECEpacAgIONgar di ng t he rol ecof2*DPPI V

(also called to as CD26) in '"the body and its relationship wth di seases

(Holst, et al., Diabetes, Vol. 47, pp. 16631670, 1998; Augustyns, et al.,

Current MedATIRHRATCReNITROEGEN2QONTRAINGNGPS.- MEMBERED, RINGO COMPOINEr, et al .,

| munol . Today, Vol. 20, pp. 367-375, 1999; and, Fleicher, et al., I|nmunol.

Today, Vol. 15, pp. 180-184, 1994). G.P-1 (glucagon-like peptide 1) is a
~-pepti de Sor FBAENIRAL FAEDDY acts in the pancreas after being secreted from

25 the lower smalhLniestine 8hLeh TBR! $e13Rd:PELTE bLYAag, LG EypCtion of

anpl i fying glucosé-induce nsal’ TR -secr atiom. ol noadditi i o) re-are

several repoitzogeggesnitagnihgt SGoembelras annsppemppenﬁuppwessing action.

‘OPPI V hydro P- ti a Iy 0 de.

Subst ances %ﬁég§ﬁ 81P %heggﬁge%glgggﬁvﬁye(%FP%SE %9% aﬁ%é§t g%ﬁﬁgulln

secretion rébéénsé PéeéﬁélaglacébérmGSGUﬁgcb9 -enhanci ng the action of

intrinsige G.P-1, thereby inproving inpaired glucose tolerance. 35

Cbnsequentlg) DPPIV i nhibitors are considered to be useful for the

prophyl axi s AHHGBPH§PnéBF of diabetes - 2 (particularly type 2

di abetes), etc. Eeptbeylaest§&aeet9d ugpb@v¢f&§cs'x@nHOBfthr@hephylaxns

and treatnment of ot di Seases i nduced or exacerbated by inpaired glucose

t ol erance (PHErgaFRgtheScrgrFdéiraliyubndzelyzessepAdnerilideypér §rdceni a),

hyperinsul i pegi 8} #habatgs (wAeRki faki ARY ﬁ%uﬁhga%m&%BachH§0EQ%h Ad N
neur ol ogi cal disorder), |ipid metabolismdi sorder and obesity, etc.).

Nbr eover> DBEFULPHAI Bt 8r BOA¥BeREifec£P8dPed to be effective for the
prﬁphyIaXIs and tmﬁakaeateObaeuseaseapaetbhabga&alh? baelgﬁueved byriv
enhanci ng t petite-suppre actigon o 1 (i,ncl udi.ng ,overeating
ond-obesrt y (5a8B"Ep 1S5} KRB EPE) AR her bodkt =b te SaRPLIENENTR coll s
i's stronglywmphegmbaheésfQHbmumngef ael.l, adebeakisonyvoand4lS phpbayl6ean -
fnportant r glLlvatlon an oliferation of .T.cell T.cell
hCtivi by i 52BA8n 08550 La N EB8aq 2Bl pPPLy PaRo kRS BRY R Y
anti bodites UollnEprborylsubsﬂanGGSS AMeestelrer ethad .hegmmanoilnt @oday,i n

the correl a%ggol H"’g?so 5‘753‘?9” 9379,he paLhalagl cal Eatex'mﬁku 81.

‘col | agen net ers ahd i Séases'associated MAt
i muni ty. FBedexanpbd. the DPP| V8QCDBE) p&dudi.ve rate of perlpheral blood T

cel I s is el evatedeyp. i neyyRLOLEADT! k8NbSpcaRd ) 9hel §VBLD:OhoDRBLYAGLI Vi Ly

have been detected in the urine of nepnhritis pa ients. reover) 25 DPPIV
(CD26) is aFBattmaiphy e6tpl 49 &hei rpocrans rérteri Redng éﬁpryteﬂ FFomi nt o

| ynphogyy esenheonggawenhhys $HRakanagsakhal meauhltaQBPP¥lﬁ§92§} 868
expected to denmonstrate prophylactic and therapeutic effects agai nst

di seases |nEFEdFHﬁcﬁﬁPﬁlﬁﬁuﬁ@PaF§¥&§€s93@°P§GCH“Q§°&FtHPPPﬂénaﬁGCFﬁeunat0|d

arthritis), tQéheOQQEQ§d§1tﬁ&ﬂU'EE@Eénﬂy@0§@$é§aEn§ éfﬂdr and
rejections of transplanted organs and ti ssues. e ot her and

conpounds hébPﬁngPPFVhFﬁhPﬁlFBP?tééﬁlBHPPFﬁé?énSréCGégérlb%ﬁPIV
2-cyanopyrrayadbngzeer Gra3d,t kyemiAgvang iRRR:Yvenbirbaheayoaskices i n

I nter n%toi onggpggggr‘]t Lai d- Open Publ i cati ons Nos. W98/ 19998 and
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 tolerance.
35 Consequently, DPPIV inhibitors are considered to be

useful for the prophylaxis and treatment of diabetes



- 3 W00/ 34241. The present invention provides a novel aliphatic

ni trogen-contai ni ng 5-nenbered ring conpound havi ng an excel | ent DPPIV
inhibitory action. 5 DI SCLOSURE OF THE | NVENTI ON As a result of earnest
research to solve the above problens) the present inventors found a novel

al i phatic nitrogen-containi ng 5-nenbered2ri-ng conpound havi ng DPPIV 10
inhibitory action, thereby acconplished the present invention. Nanely, the
present invention relates to an aliphatic nitrogen-containing 5-nenbered
ri ng conpourigarepradertiied tiypet Re diabeitlea) (| ptt5 RALS8; Xthkly Caire CO- NBA 1 J
(Nvmaeu1Ar en , pr draq n.atg a.lower
al kyl group ggégﬁ ro£eCP§£§% aV%yFor th% %%§%&iﬁg¥ al%% ? ) en'ztizlkyl
group, X repfes&h&s dN@Eapep 1@duoed-6®-exwhembaﬁﬁdrbwresenuxeﬂydrogen at om
or a | ower r . t I|c p ich may be
25 substitu?g§¥ = %%Efﬁgﬂ@eR415%H&§3%E i?%£%ﬁay%% ) a n3%50@2|lc
bicyclidiorpbstoyghﬂaaﬂth@easbwnegnamp hwpe@umpua1mmmo@ycuu@bemm@ycl|c or
tricyclic h | i r oL 43 i u j be
subst 1 ¢ ut edeoP A araPERc abBriopr, ehe AlsRPad, Bl BRI S o
MODE FOR CARR¥bNGe©wT IHElﬁNMENEbGNlAmtHo@gmd@pth@dlob@@aEWS lexsed .on an
asy et 11 ¢ CarbOnyE3RcE ! 538aY LHint BT cBBkCakly 2168 TRONI clld cff phe
present invention e resen i nvenfion |nc des an ese opti cal

i soners as ﬂéEBC&sV#IipurébetD@P@bﬁlaKnSaeaﬂtﬁ@ﬁatmbmWo@Ghdl§@@éﬁ§ (cis
formorydraggakObtl 26°pal §RpREo2aNbyP3RAnAN LN EneClafiblatd tROHEIE 0"
substituents with respect to the standard plané of a Cyclic group, th
present |nvéﬁﬂléﬁtap§o°ﬁn€PBdéS(&ﬁﬁléﬂlﬂﬁe§€eF§éﬁéP§ a8d] @DRGILtYas nlxtures
thereof. IngkReypresent invention, exanples of a |lower alkyl group, a |ower
al kyl thi o group, a_lower alkylsulfon | group, a |ower al koxy group_and a

| ower al kyl ami no #t88p Pﬁ@FUdéCP?ﬁéaPrﬁﬁeBFaﬁBhéaegPﬁﬁﬁécﬁavﬁna feddse

carbon atong) gheohglpaibredhabiat ke3gockavigne tehd 4c&anlen oat ogkg And,
exanpl es of a | ower al kanoyl group and a | ower. al kanoyl am no group |nclude

linear ot bPaA¥Re@PgiBRAL LRGF 312 i85 Fheapssd vatdes, a&ﬁdPﬁQFﬂuéﬁPéﬂP?
t hose haVInngTteeilearb@ncalanctfkﬁﬂples Rhown!| e¥EpeC¥GppRkEybagwRER and

| ower 20 cyc | k l._groqu e t hose .havi.ng 3 t .carbon at ons, and
Dol ool ar | 5e82h (Bbeadl S8 puBRkaatpk 8 BRI RY, Bt BB RRY BLET
i ncl ude |ineaaneeshr anthed gnen@sh&avbegn1an01ﬁteaebonintons)caﬂﬂela-

particul arl 4 carb atons. Exa wer. alke gr.oup and
| ower aIken%ane §w§rou§ﬂ|nc ﬁégmfhsgg SIR %Boﬁgg}cgarg tgt&ﬁs and
parti cl@r| go2laged mamhbplasmndlsﬁmdeheranéxdnpbaseefaasb@haged aticuin

| ncl ude f'“QthﬁkaEhERRhﬂﬁkgbr°P$Pe igd'E e ﬁPpi@e(QBbEFt ¥Sl€9090“”d

[I] of the present inven exanpl es” of " hydrogen at om or ower al k
group 30 repateentfedebyrR8raacbidedhfdceddn aﬁonﬂewemhﬁl1@r@@pum@¢@1dAnong

them hydrogﬁﬁléﬁgg"?nﬁnhgrﬂrﬁég%&%d f'BP%E% %QQHQEQQ EBLeOEeEQe present

i nvention, exanple ogen atom a | ower alkyl group, a hydroxy | ower
al kyl groupdgﬁepéﬁérlal%bﬁyuréméroélnyphgﬁéeﬁ PQSlﬁéﬁﬁeseﬁ9é§°B9rR1 i ncl ude

hydrog% at GBI Rl YR 69r 98P a 180 A%NERENL B1AYP a8Nd mBRRANETRLAY igr oup.
Among t emthe entry of HIV into lymphocytes.

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

30 (such as arthritis and rheumatoid arthritis), osteoporosis,
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-

35 tives having DPPIV inhibitory action in International

Patent Laid-Open Publications Nos. W098/19998 and



- 5 hydrogen atomis preferred. In the conmpound [I] of the present

i nvention, a cyclic group portion of "a cyclic group which may be
substituted" represented by R2 includes 5 (i) a nonocyclic, bicyclic or
tricyclic hydrocarbon group and (ii) a nonocyclic, bicyclic or tricyclic
het erocyclic group. Such nonocyclic, bi-cgcl-ic or tricyclic hydrocarbon
groups include those having 3 to 15 carbon atons) which may 10 be partially
or conpletely saturated. Mnocyclic hydrocarbon groups include those having
3 to 7 carbwooayeaggiexanpl es of which include phenyl group, cyclohexyl
group, cyclopenty] grou cycl.obutyl, group) .cycl opropyl. grqQup, .etc. 15

5 oyeii ¢ hydroca: BBA BFBEBEYS ABranL LeHoBeokAoERy e L T1dPBas T ons.
exanpl es of nivarebenRebndaiatingndamgmbgredp riag icot@oyundyhavinga amapht hyl
group, a tetrahydrona | .grQ and partially or conpletely saturated
cyclic grouﬁgcfﬁgfg5fggkgﬁ.lgél$BF8§3IF@tﬁﬁﬁrocarbon groups include those
having 12 to 15 carbon atons, exanples of which include a fluorenyl group,
an ant hryl hena r nd partially or conpletely saturated
cyclic grougégpﬁgﬁggg,Sgtgkgw%ﬁggygﬁgg? bicyclic or tricyclic heterocyclic
groups 25 includeAa apnesvulki of kacypebitcresetarctyctbi colekertbeyabosegr oup
cont ai ni ng et el,ect r.o i.tar Qg t.om, . at om and
sul fur ato rmﬁﬁgﬁghagh%eg%gg?Pglﬁg%ggqggﬁpgégéFy%sggﬁ%%tgg} éé%ggyclic

het erocycl i nigrogps - croktade iaghét-mesbpeieidc r3dggcompocavdt diaviimg DPHI V2
hetero o] it t t a | fur atom and
conpriéﬁ%gngPﬁggggkggagégq%?'u%ggﬁgpgtggL§%§¥3%§Fﬁb%%§r§%er%ﬁg, exanpl es of
whi ch incl udavepyiesli di nyl group) an inidazolidinyl group, a pyrazolidinyl
group, an oxol anyj,geeyp. et BEQFL,@HX' 19G8HR 1 oA rR 1BYEsO0loNklh GhAWRk ¢k

i mdazolinyl group, a pyrazolinyl group, a pyrrolyl group, an im dazolyl
group, a pyRakspgen-congaigisgp -mempbiexed yingr coppoanderieRzSIsgnteody, a
furyl groupkhgnfg*agquqI?Qoup, an i soxazolyl group, an oxadi azolyl group,
a thienyl group) a thiazolyl group, an isothiazolyl group, a thiadiazolyl

gr oup, pi peridyl group, a pipera 5 zinyl group, a norpholinyl group, a

t hi onor phol i nyl group, a pyridyl greup) a pyrimdinyl group, a pyrazinyl
group, a pyridazinyl group) a pyrgnyl group, a tetrahydropyridyl group, a

di hydr opyri dazi nyl greu /d zRpj n r , per hydr@t hi azepi nyl
and partially or co%?@&e ram'@gl%%@g%ﬁgr ou t her em, etc.

Bi cyclic heterocyclic group? clude a heterocycli roup containing 1 to 3
hetero atons selected fromnitrogen atom oxyged atom and sul fur atom and
conprising two saturated or unsaturated 5- to 7CMenbered rings being fused,
15 exanpl es of which include: an indolinyl group, an isoindolinyl group, an
i ndol yl group, an indazolyl group, an isoindolyl group, a benzim dazolyl
group, a benzot hi azbéyeigrdupepraebentsxagbtyloygrolp, a benzodi oxol anyl

group, a benzot hi I qﬁQ%QJ I gr thy i.dyl group,
a thiazol opyri dyl e%?gtf%&;b%ﬁy‘%ro opyr#ngIaéos%'upa?%gowdﬁy%%%%%'yr?dyl
group, 4P qui nol yl Rydxexy ahovepncalkyl ygroupupr a fovasxalkayy yewep) a

qgui nazol i nyl groupa1@¥ph§p@¢§ginyl group, a cinnolinyl group, a chromanyl
group, an isochromanyl group, a 25 paph;&gridinyl group and partially or
conpl etel y saturatedreReesent® ouhsRiler edt- @t c.COrri KReTe het@Fe@yclic
groups include a helefoCyehiEq@h O¥PomOE ah N BFet LPkF1DEgLELP, 2hARS sel ected
fromnitrogen atom, oxygen atom and sul fur atom and conprising three 30
saturated or unsat®ir #e@RFerent® 7lneered 9 fOYRIHYL $RuderY R&anpl es of
whi ch izl ude: a boapEoxot@PeRYriRe LY £ 8E 0Pl BcPg 8L PObbRY oA 95D, @

car bazol yl group, a, phenothiazinyl group,_a phenoxazinyl group and
partially or conplé%gl? RORFRELHC cyRIFECHF BUDE §51FHE¥é6fPY€FEFaﬁﬁBﬂg

t hese cyclic groupgrdenosyclic, bicyclic or tricyclic hydrocarbon

groups or nonocyclig, bicyclic or,tricyclic,heterocyclic,groups "(i) a
monocycl i ¢ hydroca%bb% Yr %%°%%9{h%'3b¥6y9fb§r%5nt5¥8ﬁ§?lg g???lg'bicyclic
hydr ocar bon groupscyevi®ggfod, 1ldrcarbon atons, (iii) a nonocyclic

het erocyclic group,containing 1 or 2 hetero atons se] ected from nitrogen

at om 6%§gen aton1é%b %ﬁl?%&g%t% uBrQEbC?iW7yab5i59%?F&tﬁé?grocyclic group
contai ning érta ghheheteudiontlycheckepdablemsailtr egeteatfam oxygen atom and
sul fur atom and conprising two 5- to 7-nmenbered rings being fused" is
preferred) exanples of which include: "phenyl group, cyclohexyl group,

cycl opentyl group, cyclol5 butyl group, cyclopropyl group, an indanyl

group, an indenyl group, a naphthyl group, tetrahydronaphthyl, a
pyrrolidinyl group, an imdazolidinyl group, a pyrazolidinyl group, an

oxol anyl group, a thiolanyl group, a pyrrolinyl group, an imdazolinyl
group, a pyrazolinyl group, a




20 pyrrolyl group, an imdazolyl group, a pyrazolyl group, a triazolyl
group, a tetrazolyl group, a furyl group, an oxazolyl group) an isoxazolyl
group, an oxadi azolyl group, a thienyl group, a thiazolyl group, an

i sot hi azolyl group, a thiadiazolyl group, a piperidyl group, a piperazinyl
25 group, a norpholinyl group, a thionerghelinyl group, a pyridyl group, a
pyrimdinyl group, a pyrazinyl group, a pyridazinyl group, a pyranyl group,
a tetrahydropyridyl group, a dihydropyridazinyl group) a perhydroazepi nyl
group, a pennsdrmontazepidykngmnepouanTHEdDNmeTIgnoup, an iso 30 indolinyl
group, an indolyl nda ol rou apn isoindo

benzi m dazol yl %ﬁ§h°%9%eﬂ9 thf zb%y?gﬁ?ogﬁ?eg %%n?%xaﬁ%Tng gup a
benzodioxolaaybogromm ba beasehhlénythgrohwecaibenzohpoyhdgﬁmbppfathe

t hi enopyrid roup t Lazol 0 rrol ri yI roup, a 35
dihydropyrr%f%%y F i?“ﬁ?guﬁ? 5 86¥ng§rg§B ggxlsgaggﬁo Q 85“I) a
qU|noxaB|nythgseupptacqnlhammhrayhsgwemm as maxphrhalahenybfgrdnp a

ci nnol i nyl u a c 5@ y

naphthyr|d|%§$ g%%ﬁp g% %P ?HQ Egkg ?Eﬁggga ﬁgégegbcyellc groups

t her eof, etelso ﬁmeagnthba;ednpa phefeeiedlegappbésibnsludesuﬁstphenyl
aroup. cycl ehexyL JEOHP:oBoRYL! Ob! hRYLORAURY. BLRE! BEOLYLyGi QUD L BuplrY!
group, a thleny group |azo group, a piperi grou pr'perazi nyl
group, a nntphoprﬂyengr@upynalpnleﬁepphabﬂn?BSggoupofatpysEdyBogecepaSa
pyrlnlqbnylwgigugs ﬁ19¥5§55”¥§ ?Eggp, a pyridazinyl group, 10 a
per hydroazepi nyl group, an in inyl group, an isoindolin group, a
benzot hi enyl groub? BhehPERBBRE| dpPVenEHAP; axﬁypiéﬂoﬁﬁrﬁdiPWgFoégkYé
d'hydropyrrgkeeyr'Qyioaéeualk?1q5aeob¥bugroupioaerlEQﬂyueathngaogeoua

qui noxal i ny grou and partially or Conpletely saturated cyclic groups

t hereof ) 152etewer ahH°¥urEﬁ§PPpP§§eFréﬂwé%aﬁgkeéaWhBPuEEOUPalﬁ9 HEBi di nyl
group, a p'PEﬁéQY'oBrQHanﬁeE'B%Bﬁébnﬁhv@heum t8 BOERPBbhNY¥kofEOURANGa

t hi onmor phol i nyl group i g é rouE pyri m di nyl group, an |ndoI|nyI
group, &n iRB®FhéeriAFlYgEBRBe BagyReo oﬁ?er?PrBPBuEt°§Sdlh@ﬂ@o Sxpm

pyrrol opyrigybsgsoug aadeﬁaankahbylogr635pbﬁaehy1saberanganethm@ngrOUDs

t hereof, etc.” Anpn t he articul arl grgferred eF nE es |ncI9de
"1-pyrr ol | AFRGPP gTBEpAS. hiRERFASF BFBHEnes. BFPEPA, PAYERG: dupo
4-nDrphOIinyérbbﬂu@toﬂsthaﬁdeathbnyhrgyouhosé HEvmngldytogsouarbon
2-pyrimdin rou 2-1.s0i ndolin oup lin gro

2, 3-di hydrogg?—ﬁf)yr%ﬁ %Sb‘igy?l%‘?‘ﬁgﬁ élg?aojulbydf é’up éjc&%‘f?’é group (a

nnnocyQM|c)cbcbyalkenpl groupchnclbﬂdrOhasbohagdngp30toa8nna@bpulacpms,

bi cyclic or i i t rocyel i rQu iC sups "
representedaﬁé §§S%§§uggr sgbgﬁiguf§598g Eée@gl PEQQM%P%Stg u%n%§$§ﬁich
are the sanelbylenéferenp. iSubstlet dénesri nrt hzanybkidcgyronp hew¥ingt 1
particul arl ] a a S chu u e 5
selected fr%%1§ ? o€?3§§ o gt??&éﬁ?gigfhg?h €6 ? Q%n%%g QEEmﬁ
substltuenEEaDP1€¥oG§ A 1bwarea&bpeyprereupeand lowgr aﬂhephéeabjectlve
compound [|§-8fpt hecPheaeRhokBVRALVIAG. 2" 88 #MERLHBROHROWA] CHnARYaRE -
substituted represented by R2 may bé unsubstituted or nmay be an am no
group havi n§t12stY22stipshi fashes ﬂﬁPEﬁ caxBuE e B antxyP e 4 9f o2 M19a nono-

or di- SUbStbéHt&Qoﬁ”lﬂ@lgaeuﬁluo§ﬂﬁgt'EHQBE&nbn bhemafknanar 94Riake not
particularly limted, and exanples of which ipclude substituents sel ected

from the follomnnﬁn eeesebﬂaeﬁigeoﬁompeaadelllAﬁﬂnaheh3ﬁfseeebéeveﬁents of

Goup B ™ @i@nnnéﬁaﬂﬁfé§rBEdhyagogéﬂ aﬁbﬂoogrﬁumoWGkCE1H91 Beosgbsti t ut ed"
represented by Rz is gre erably a substituted am no nono- or

roup.
di - subSti t UFBRr 2FPRBeYr BYpR, el Mf hEPERIER FPY- é%ﬁQ#ﬂrﬁF@H%u etc.
substitut edaynd ©Ohes, subakbbuﬁnbeomhuehma&e bbefSQEEdOF different and

selected fromthe_group consist 1 ng_.of a | ower kyl group (nethy

group) et hyl grouﬁ19 gp?%ﬁ??“ﬂ?oiﬁ? gﬁt§PegPBﬁBengt6¥Y?g5198meFx89cloaIkyI
gLoup,lalIomeésabkoxuyeﬁbggntuted , | anebwakkyllkglogpous, pﬁrhyﬁdbﬁyk)grOUp& ?
t hi azolyl grou t hi adi azo err t,.he 20

an amno gr ﬂﬁ gﬁ%ét?fﬁ?ﬁd°5yxgﬂg§tFEB@ﬁYsEﬂHFEh iggltﬁg° 2re or

di f f er amst aﬂdpsebented byonia1ﬁ©Mmdeamyqiogﬁmn¢m¢M£tMchg&ommoupthyI group,
i sopropyl gro but rou etc. ower | oal k g d a | ower
al koxysubst ¥§£%ﬁYT8§£¥9a9E§PPgPBSpFegP°§§mEF ¥ af*g no éw ﬁ “ther
nono-substituted by a substituent selected froma pyrimdinyl group, a

t hi azolyl group and a thiadiazolyl group” is nore preferred, and "an am no
group di-substituted by substituents which are the sane or different and
selected froma | ower al kyl group 30 (nmethyl group, ethyl group, isopropyl
group, butyl group, etc.), a | ower cycloalkyl _group. and a Iomer

Y



0X0 group, hydroxy group) carboxy group; oxidyl group; am no group;

car banoyl group; am nosul fonyl group; a |ower al kyl group; a | ower al koxy
group; a |lower al kanoyl group; a |ower al koxycarbonyl group; a |ower

al koxy-substituted 5 | ower al kanoyl group; a | ower

al koxycar bonyl - substituted | ower al koxy 8roup; a |ower

al koxycar bonyl -substituted | ower al koxycarbonyl group; a |lower alkylthio
group; a |lower al kylsul fonyl group; 10 a di-Iower al kyl am no-substituted

| ower al koxhydeogpn atdim- iewpredekykdm nocar boxy group; a |ower al kyl group

substituted by group selected.fr am gro at bamoyl _group, a

hal ogen at om hyd?%x§ﬁar88ﬁg°8%?b6£§1a?ggg? ﬁrggﬁﬁg éFK8§§1880uﬁ and a
nono- or di c¥blsubgtrbtipt pdradbnoodr Bapcyslibst groent ghiinht heyshbstit ut ed

am no group k e cticul arl w214 m and exanpl es of which

i ncl ude sub???%&%gpggéf g?éﬁggﬁﬁkéﬁt? ngd {ég%ﬁﬁ ? a nono- or

di - substS t uéd aningpogrolpcoer badcyohdec or Hr20ysubst hydredachebagophpgr oup
(substituen%ﬁ in the substituted am no group or substituted carbanoyl group
are not particularly limted, and exanples of which include substituents of
G oup C nenfidhed behowyrlia.shbsvicidtedrotrianyabici hetedokywddccygecbonl kyl
group, 25 a subst} e st |k . l.ower L Kyl -

substituted or unggggtﬁ?ﬁ§gg9?g€érb%g%ggé#k§?-Fgag QSFEybygg%ﬁﬁ?bgn
substit ut edgaospbsihcindd 8bogeshbyinguBeticalSubsrbont adomssuiwbirchumes a
substityyf edpa sybst Lyl ed30cRpsHReh Lt ULEd-Qkegr Or Or or or or or

unsubsti tuted gnsubst?%utéd Sngubs??%ugeg ﬁngﬁ stituted unsubstituted
unsubstitut ed uns¥eBefryaléa hrdupserbarecdrpurfyingtudp, thasayhaping 3

phenyl - CO-, tghenybrbenehtahsy! edaAEResPBENVh1En! 2RI wakKYhely2UBroup,
phenyl sul f onyl _group henyl -1 ower al koxy group, phenyl - ower

p
al koxycar boRYF1ghe%Bl groups cyclgpeptyiit 84°BP. uRXGRSPREYLETEYB) oal keny!

group (a cyeyebupespy105edQp,ekeéc), a substituted or unsubstituted bicyclic
het er ocyclic grou a substituted or unsubstituted _nonocyclic 5- or

6- membered 5 hetegéﬁ¥E}FE BY8upcanleBp8FPYRE et 6} UBRsEBSER DRBARFDACECI i ¢
5- or 6-nmenperedrbeheaeensl i exgmpupsOof @hsUhsihtuhad an WAGHASL Gwbed,
nonocyclic 5- or 6-nEnbered hetergéﬁglic group-CI}, 10.a subs%%iuted or
unsubst i tut 83 ABABBYL| PECBP: op B2 ¥l BT RBPer Be Y EEFRNYAZAP2BB Y her al kyl
group, and grsupsah@iupedtbalugsvbstohpledelpneayakacel- corlbcngprbaped
heterocyclighggggg-lg er al kyl group (substituents in the substituted |ower
cycl oal kyl group 15 portion, substituted phenyl group portion) substituted
| ower @fcl oal kenyTrgepapipohydoacashbst grotps bncyutiectheserbeythgclgroup
portion or bsti cli = e ocyehi p
portion are§ﬁo?gpgg%ﬁgﬁrg??§¥fih??ga}ggngfggg?gﬁegngigﬁhi%hE?%§ gég¥2o a
hal ogen at ogr¢@e, #n 8nthzyé. yrovpand phenpithryiogyevnpandxpagrdaplind
substituent i BohfifeedPy! LhUARLE A" XOUR GxUEDL! PHEHBE| OWeoelc. Also, a
nmonocyclic 5- or 6-nmenbered heterocyclic group portion inc uaes a
monocyclic 5- or ¥omeavekéd. 2Bipgediecytl Frigyelpechatararnglicogroungt ero
atons $g eci gd1hE@MNMbREEGRLAEO M1 EY¥YER BLORYARYCSYLT HEc@EBRY c2Rd
specific exanples include a ?lgerldx group, a piperazinyl group, a
mor phol i nyl S§PBRPCCREBYRLAGI LgFBup, RALEYPi AFEMRyFeYPELES ATPYr BEFRFECHr oup)
a 30 pyridazteml expgen atéyrapbi dulyYhroaesR, @#AitbHl Mazobedpaykidioyp, a
pyrazolldln¥I groug, a yrrolﬁl 8roup, an i mdazolyl group, a pyrazolyl
group, a thPazoPYP anbg,satP p58Razol yl group, a thienyl group, etc. Al so,
a bicyclic heterogysbégcUi6URePOEOLPOLiBCYHEEEs 3bna1haeysl hetBebeyeoTyel ic
group ntaining 1 to 3 hetero atgnﬁ sel ected fro nitrgg%n at or oxggen
atom a %SUgFaP containing 1 or etero atoms selecte rom nicrog

atom, oxygen atom and sulfur atom and comprising of a

saturated or unsaturated 5- to 7-membered ring, examples of

which include: pyrrolidinyl group, an imidazolidinyl group,

a pyrazolidinyl group, an oxolanyl group, a thiolanyl group,

35 a pyrrolinyl group, an imidazolinyl group, a pyrazolinyl

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



- 12 atomand conprising two 5- or 6-nmenbered rings being fused, and
exanpl es of which include an isoindolinyl group, an indolinyl group) etc.)
---Substituents group A (particularly preferred substi5 tuents of G oup
) I As nore preferable substituents of Goup A the follow ng
substituents are nmentioned: a hal ogen atém-(Cl, etc.); cyano group; nitro
group; oxo group; carbanoyl group; a |ower alkyl group; a | ower al koxy 10
group; a |lower al kanoyl group; a |ower al koxycarbonyl group; a |ower

al koxy- subsgkbupedalem@azah&ylggbepp,aatanaazomyldbrsubsthtuheglagtaopgroup
(a | ower cycloalk¥li§ébon | - substi, t ut ed ?nEno 8roup etc.), HED or

di - substi t uRBd°%ar8 ypréPBupaFalﬁﬂéﬁﬁP-¥ bS9tPYB- tﬁPeaxégFBé Y& group,
etc.), a |Oﬁﬁbuﬁy050ahkyhyiibroap$UESth&uhedymrguaaprBntu&edhmheeyylgrOUp
(phenyl group, a halggh | g etc.) a.subshi uted or unsubstituted
bhony! - 1 oweb2arRyl 3o PBaRaY 290 b aRGhBI biePiRFES PV, 555255 aPORRERVI | over
al 'kyl gﬁbupzlﬁym.broap$ubsmbtphed1ﬂy1ugsubptihuthdomnmphy&hhnggronp,

6- menber ed hetero§§gllg groug ga t hi, grogﬁ etc. a.3u stlguted or
unsubst i t ut 8dPHDH ycP|8 r PEIAE 95 Bfe?og Fl& 5 oﬁp o (3
pyrinidinylpxyigaampylaghahppyalpydanynogyogpoup,tetcahydandyaléubstltuted
or unsubsti n h t

pyridyl carb %% grguggxgd#§P¥ﬁ§ 85? up? 9%¥%E§% %FQH?%CEE Q

descri ptiona eachydDQOhyekeplﬁyloane pembeaédyhetecomyébmelgreapupatedon
|nclud a er. het erocyclic group containing 1 or 2
hetero%' ongygg %Egu?rogbﬁ?ggggeﬁ%gtonl oxygen atom and sul fur atom and
exanpl es of thChBLQEbmde hepgrpdyrlgroapounspyncihizidena3begkergryapica
thienyl gro t “to L UeBhS QR1ELRUR ¢

......... JBbuB! Cobratn by, 1, P P oo B PRaForroran Bi5EPFehent s
are ment i onafoma PEXERNaRkPM gnéusu1éuroaépmaanéxyo@aﬁssnpatéu0|omer al kyl
S group; a LQ%@Ea€E508¥CﬁhQQ@MEa%uESB'tHBed h@wger@hkyhnggouaana rudeaxy
| ower al kyl rouge a car ox¥ ower al kyl group; a substituted or
unsubst%%utéﬂamﬁ B efcHBarRyingiBdE; a substituted or unsubstituted | ower

cycl oal kyl - hawehaah kyly118r8upyPanaisshalibluhed QEOUBSUE%tthbQ§1DBQBMb
group, a substituted_or unsubstituted, phenyl-I| ower alkél gr.oup

substututedaBrlaﬁ§GB%¥Ft8F88Pb|&9cPF81H9898&a958HPgr8u enél§aS§FP%M%ed or
unsubstltutgeoapnoaysbheoﬁhla&oﬁymegbeugd aSbbakekeebqbungbepp,aa
substltuted or u subsgltuied nonoc L n 6- menbered hetero gcl

gr oup- | ower PEPEGALIG¥BEBRY AnETRYRuHEL FBFB& 6Fn¥ﬁsgﬁgPPtuFe eBF8§

het er ouel | grgupypal eneenabkylidglogpods, (aubh&a&uebbsruayuhgrsubsthtuted

| ower cycloalk¥l ?rouE ggrtlon subg tituted 09§ qup gogtlon

substi t ut edPBf 9% p¥r 9 oEﬁPBBn ar ﬂby§5PPVoﬁ BKS ?ut ] HBhocycllc 5-
or 6-menber gdihelglogyohpe gnompopunnbmmlogrsubstatquedobadynwlcgroup,

het er ocycl i re no mte npl es of
whi ch inclu egégg ??? k?sgéoﬁ hess gEFEEgggﬁgxo§§8?gupgcgﬁggggéﬁég bel ow.
A bicyclic Bydepcarbohrgmenplpereitbn BnRchiedebrampnyychireubydrocar bon group
hav'ngé%tf)é%hgﬁp?Qalayensroa 0a54apRLEsa0hyBi-CRoRRE LUdE AR, AdaRKN
group, etc , a nonocyclic 5 nmefrber e eterocyc IC group
portion |ncFMGé$Ca9ﬁ9HB§yéhP€69f ofte-nmenbered heterocyclic group

containing 1 or 2TP§E§EPlétHEEe§SE9€§§Q g H'Eh@ﬂﬁaeakoﬂbt€¥¥9?81§é0”‘and
sul fur atom and exanpl es of inclu gerl group, a

plpera2|nyIQQPBBpCOEtﬁéﬁﬁHSIFnyp érbﬂﬁ?ra E&PW&yPe FSGﬁd STRPr PAEAPEGR

group, a pyaeamnybxggeﬁpatam andlﬂuleﬁ&lQQémnxhdgeemsrlalayrEakbelnyl
group, an i m dazol i d Irnyl group, pyrazolidinyl group, .a pyrrolyl group, an

i m dazdY| @PBHEatadp9FaEBF?Fu§PGGE)5a tRi d2BrpbegrEupingst Reiasafsrea
group, a thegampi1eE0HE, wRiéh include:

a benzoxolanopyrimidyl group, a p-carbolinyl group, a

carbazolyl group, a phenothiazinyl group, a phenoxazinyl

group and partially or completely saturated cyclic groups
35 thereof, etc.

Among these cyclic groups (monocyclic, bicyclic or



5 Also, a bicyclic heterocyclic group portion includes a bicyclic

het erocyclic group containing 1 to 3 hetero atons selected from nitrogen

atom oxygen atom and sul fur atom and conprising two 5- or 6-nmenbered rings

bei ng fused, and exanples of which include a benzodi oxol anyl group, 10

etc.). ------ Substituents of Goup B (ndre preferred substituents of G oup
--------------- As nore preferred substituents of Goup B, the foll ow ng

substituents are mentioned: 15 a | ower al kyl group (rnethyl group, ethyl

group, isoptopykcyioubydbatgkbgnogppupscoy)manboweidicycboakkyhicgpoup, a

| ower al kox uj, [ k p, a pyrimdinyl group, a

t hi azol yl g¥o§gpégk%h glazo }@E §L°g£§g particularly preferred

substituent (o) E}mqpoByc2®cthEdtobhohpnggsquthauengs3ate &xeapbphi ed: In

case that R%tbﬁ a di-substituted am no group, a |ower al kyl group (nethyl

group, ethy groﬂp, i sopropyl group, butyl group, etc.), a |lower cycloal kyl

group ardd aflkdnhes bikpzyisubytircgaedohogepunbkbvgnoup; tand1l28arbopase t hat

RZ is a nong -ﬁ gstituted am no group, a pyrimdinyl group, a thiazolyl

group and a thiadi azolyl group. ------ Substituents of G oup

Cmmmmmmm-- {iii)-apmonabyriidehesespcirbiip grovhechokréning dubst 230 tuents

are mentiongdiedol Q¥BhsakkyboBbAUProft RYULBYYL! QUBh, Ablyledr By nbover

al kanoyl groug ower cycl oal kyl carbonyl group; a | ower oXy group; a

| oner al kox§8aEBENFECHF 08F; a | ower al kyl sul fonyl group; a d|-|0mer

al kyl - %HPStREU§eQ S%E?éﬂ?¥|h§§e9599911é kabﬁ“@&n%hkﬁhﬁg‘ﬂotéuﬁsthEE%d

| oner al kano grou 15 a substituted or unsubstituted phenyl

group, a suB PW?u?é 96F99n§58§tP#GF@aeBhéﬁ9W1CPxYae§uB§PWtGPédSH#fur

unsubsti t ut gdoRhgRY! cokbrigdiagybeibt Yt edooy - M@ﬁae§batuaagspbemﬁb lrQwey v
al kanoyl group, 5. a substltuted or unsubstituted _phenyl-1ower al kyl group)

a substitut &8 BFefREHESti FERBAL BReRYI ¥RoGRr 1BFEBLG 1 group, a substituted or
unsubsti t ut eghsRpOCYEbup, ScyelofieRplibgiedphetge0epehit@106@0Rp, acyehst it ut ed
or unsubsti uteg nonocy clic.5- or 6-nenbered 10 eteroc¥cllc roup-G (a
pyri dylioky Br&Y QEPBP) CYCLABIPPY bt 84°BP  uABUBBERPYLE Hﬁﬁochllc 5- or

6- menber ed hREeh9TygkbGpgr aupaphthia gybuﬁyleatbanyarghapnthQUc R, and a
substituted_or ug gbstg t ut ed_nonoc

red 15 hete clic
or oup. subst PYGEHS dFGhR" oy RiAB7 Bii Rbndi ngnotgs o ) BYLaBOt LBt o i n
t he substitynedrphpnyhngoaumapgntgonupc subbiblahgd gwpapychi pyFrodr

exanpl o5 of HRECRT S0P nafugiBgRat $801°4FaHB, R bhriteTinyy pFobEL "0 oy,
nitro gMbuppynxglgiogpoua Iemenmaﬂhyblgiogpoua | ewevrakkdyy group, a | ower
al kanoyl gr PEaéaEela gLBuE! Q'g§%¥9§5?9ﬂy&rsﬁsupa ?h§y1A5§8upa ggnocyclic

5- or 6-nenbere tefocyclic group” poftron’includes & monocyclic 5- or
6- menber ed hseePdYycPreunsoap ésprakAlkMy droupr? Aat exadimsgmdydeboeudd from

ni trogen atQ”lh?éMQQ”g?BQB1antEELEHiyitnguﬁndaﬁx§§9kﬁ§a9B18@ gholpcl ude a
pi peri dyl gro;g pi per azi nyl group, a nDrE ol i nyl group, yr|dyI
group, a pydi FrdprayRrzeLlekpIravpyr azPaRrray pgrausyrﬁdazpﬁyﬁzgny

pyrrolix§ nyhrgtpliPa ﬁBrbe@@ﬁQh'QkBMb gaounioﬁopﬁhazehydlaybugroup, a
pyrrolyl group, .an i m dazolyl a_pyrazol grou hi azol yl group,
I

a thladlazoP¥F1§¥6uBr°apthFeﬁyFlﬂFSbBY1e96°YPBSa YFﬁélaﬁﬁeQFPVB c8npound
[1] of the pyeseatihpvegtoap, aspRfanbengXoip, - B BérrabydrOpyradeyclic
group - 16 which gaé Fe sub |tuteg be nentigns as a, ﬁy ferred
exanpl e. Al §6°UPn £h&18K €8Py§é ganpé nﬂr%Pf of PREP¥AZSBAEPIAYENEFONP as
Rz when X ia pEEhydEBEHGaBEﬁlhﬁlHEBBU§n6dn51ﬁabl&nymngeyﬂblChnbh@bclIC or
tricycljc nitrogen-containin hetg S& clic be substituted

or (2):%% atPABL §P¥hpITALRR ARy B8 S?F?HgggggréBFé§8ﬂ§gd959uPheaPornula:
va ==\ hh901n861p16§56ﬁ§d expepkemidazolyl 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
35 dihydropyrrolopyridyl group, a quinolyl group, an iso-

quinolyl group, a quinoxalinyl group, a qQuinazolinyl group,



10 Also, in the objective conmpound [I] of the present invention, anong the
two kinds of cis-trans isoners based on a cyclohexyl ring in the structure
[I] as a standard plane, a trans-isomeric conpound is nore preferred from

t he vi ewpoi nt of obtaining higher DPPIV inhibitory activity. 15 That is,
anong t he objective conpound [I] of the Present invention, a conpound
having the followi ng partial structure: ""\RL -XIli~ . ' NH 20 or a
pharmaceutically acceptable salt thereof is preferred. In particular, for a
conpound inambhcha1521gymuprxubs aCEtnnsmpﬁylogkbypofasuhhohaays ggoOpr, is

remar kabl e. one. co roup of th 0 u of the_presen

i nventi on, 3ﬁnﬁ§°fﬂ5°§g guﬂggufr] PﬁBEEEYggah ; Ay igd(g?r518§&V|c
group mhlchonayohaWeté1y038tambsédtugan$cmbrobparehébeosanetcr"d|fferent
and sel ected fro he sgﬁgtltugnts gff(ig g g e the.c ¥C|IC group
portion is (i) a (R %lEyCPlﬁ ort |3y3?P ﬁyﬁ?S&% Bon group, or
(i1) a ronotypbkngl broypllcyoiohexyycbrouheterpyycbl¢dgngmpgr60pora(2) an
am no group ubst t ch_a S i ent and
el oot od 1 SACtRETLTACErPuBh I SheFT. 3dRbey'aCkR T BEBEL H kbl

( Conmpound Gxompllyrﬂnso aapipenédytogpound grpupsraamnmg Uheuponpounds [1]

or the abov un 5 (1)
a cyclic gr%uggagi9ﬁ9 é?gg Su stlggﬁe%phkz ggrﬁggngél g@ B R%rfﬁg

sel ected franpyhémidinphi agogup) aopyraylnyﬂ)gaonpmoeypyrcdhydna@agbonpgroup
havi ng to,7 0 i d bog..g ving 9

to 11 gg}bon 38§%g89?§58?§nyi ﬁ%é&%r.%ghg¥§?%g§gFiéggagup980%?§?§9§3 1 or 2
het ero at oméngd| grewvd. f poheneetbgenyit enpubxygehhaeonprnddydyl gueult om and

15 (iv) a bb9¥§£i8p?§i&99¢¥95h5 gsoa@h99959y9&ego$y§9d§1hs&s&s agons

sel ected fromnitrogen atom oxygen_ atom and fur atom and conprising two
5- to 7- nenﬁéiéﬂl¥in§§obernanfH§BEUl891¥é)9§°§8bsP|HHPéexaﬁﬂﬁﬁlgEEGBP 20

can be nentaﬁaeﬁaégyammynerEamglakelﬁl§9tu§aeaa the12boyeoipBt raeedor,
Conpound G oup t he coggoun sinwichRZis (1) a C%C|IC group whi ch may

be sub§Fitu?Eﬂ mhe?BanP heycprefgroap 56FWP6ﬁslén51§ 8tp sel ected from 25
Yol opr opy| T Bup A L RaaneLaE oun. Pane ndtnyl or B EEEeRRERST ot oup

t et r ahydr onfl gﬂPHyl? §°ﬁ9P96¥PH?n9Fg§PouB t5ﬁ°%ﬁF8526EPMFn9F°BPOuB a
pyrazolidinp&ggapmpgraﬂpoxalgpyhmgamupl_nghpolaﬁyhngbmuayﬁa?pyupolaa 30 vyl
group, an imdaz rou pyrazolinyl .qgroup, a pyrrql roup, an

P dnzor vl Spoapdobiys a3see. SroRkEEG pPYasdvel BhpBap) 2aStbYAROaI Y o oup.
a furyl2qgr opprrahopyatdyyl ggooppandnpaseiazdyybrgerompleanlgxadiazakygh
group, a th';gchggggg sachhkazel yL.groeup, an isothiazolyl group, 35 a
thiadiazonF group; a é erlg % group a pi perazinyl group, a norpholinyl
group, a thionnrphmbnmythgmoup¢r31cu1a18y pyefdyregdr expmpaepyinaiddayl
group, a pynaz a dazi ) rany
tetrahydropy?lgg¥kagg§g?yl 8P§ﬁgro%y?¥ SgﬁﬁgP 8?88% : %eghgggégzeplnyl
group, a peﬁn9upothrm@@phﬁylnyioapyuan ﬂnﬂblpm9rpgpémpylaﬁrpgn 52i-ndol i nyl
gr oup, zy1lp99&a 195068p 28 bYfiaAokYh srgyeupanz'§gbgﬂabxﬁn i O4RouB,

benzi mi'dazo group, a benzo? |azo K Foup, a benzoxazo gioup, 'a
benzodloxolényp ot byl drpeRzoRhPefyhvdroupH- Byﬁéﬁieﬁérﬁrbgpbﬁbﬁla 2-

thi enopyri dyk ggeuwp, etthkazol opyridyl group, a pyrrolopyrldyl group, a 10
di hydropyrrol opyridyl group, a quinolyl group, an isoguinoly rou?
lC

qui noxal i nyl groupd GY&hifagbPERylaRBRACYSl bhit hAk GY¥FhiF @FoEElC&C
ci nnol i nyl E?QEBcaﬁb6HrQﬂBGﬁ|ogrQuﬂonaaybithrBﬂE9¥h16rBHptracycllc

naphthyrldl rou and art or co | ete sat ur tqd cyclic graqups
t her eof>0 ﬂége???y $6bg PPB#eH gﬁrnﬁaﬁ Gpng%tBEuﬁE t1 oh8 rFEﬁﬁgﬁﬂnd

Goup 3 ) .bp ROmdy E@rmmmhﬁmmecﬁ,oﬁsnmelm@farmﬁs@p@wuw group,
t he conpoundﬁ,lﬂ whi ch
which are the same or different.
Substituents in the cyclic group are not particularly
limited, and examples of which include substituents
35 selected from the following "substituents of Group A".

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



(1) a cyclic group which may be substituted, where the 20 cyclic group
portion is a group selected fromthe group consisting of phenyl group,
cycl ohexyl group) a pyrrolidinyl group, a tetrazolyl group, a furyl group,
a thienyl group) a thiazolyl group, a piperidyl group, a piperazinyl group,
a nor pholinyl group, a thionorpholinyl-gPoup, a 25 pyridyl group, a
pyrimdinyl group, a pyrazinyl group, a pyridazinyl group, a

per hydr oazepi nyl group, an indolinyl group, an isoindolinyl group, a
geﬂzgthienyllgroup% ahéhbbmepyivdybo?poupd aIpybfotnayp#dyanrggp, a )

i hydropyrrol o L Qrou a_quinoly rou an _isoguin group) a
qui noxal i nyt™ 6$%Bb°§hd ﬁﬁrgFéPPygBPuBoﬁﬁgggeﬁﬁysgfufﬁgﬁhlg?%FFC groups
t4;1er iIOf Orrégeaeﬁﬂgdg?uRégnwnm Igmupst]giatmbﬂd rmﬂtmamg@le (aGDr’amulftslt Er oup

so, in npoun gug as nFrg Erg e“he co gg roup, e

conpounds | AERRP cREEE" s (9F 4 EYRPFATYPBED WRAEER RA sﬁB@ Pit ed
mhere|nsthedlffeisntcyalmcngpoup ﬁQFbubBtnSuaegramDnse§86ﬁﬁd fron1a
pyrrolidinyl grou dy group i erazin u I|nyI
group, a thionnrp%%?f%gkg %up}n Egyr%ﬂyng$Eﬂb? 3 yg?ﬁ1§?ﬁ€fc§;gﬁg

i ndol i nyl gibmptedn &ndsexamplenybfgwbiiph anpy¥ndel spystdlyhegreup, a
di hydr opyrr y o] a Lal | e ated cyclic
groups therg%?gggég(éfgé gﬁ%s??%ggg%hgnl%BBéFggHB%g% %g ﬁg% o%ed ( Conpound
Goup 5 ) .Aaong\ themanbagbshétvenpsunlsCkip 8$"aavehwerapreefreredr ed
conpou group, the c ( ng may
have 1QSB 3 substlgﬁeﬁgggg §° a&gigﬁ ﬁz%ngeoéﬁaéngﬁg%g £8 gg%%égg?onl
the substitenky iof n;reﬁﬁ;rably vanestebsthvettcw mmgm@rmt(a)mmso 1%sel ect ed
o e ] @UPsEROEL ehEDg ghifoPyERAbY Ci Ok ALOUPspBcPERELAdY! vOROUD.

pi perazi nyl group, a nor grou a thionorpholin u a pyridyl
group, a pyamh$q|ﬂyougreubstaﬁupﬁ oanylOQrQUEUbathBGFhQOWhhy gréup a

pyrrol opyri gk Béﬁéporadﬂt?¥Qéﬁt29nEYEéQEQE¥H'@¥Bm9EHHpg§89ppé65b§EEy or
conpletely saturated cycl |cﬂgrou ps thereof; or (2) an am no group

subst i gt ediBg af ot §°§ﬁBSP ¥engEOURh(BAtAYE gREUBanBLBY1dEFPEPent

sel ect ed frpgrbﬁhspwbﬁbﬁﬁenbawi @fsup Betgan, bg msabtoasielloémwound
Goup 6) 25 Al so annnﬁ e.co anong each of the

above- ment | HREWP CorpbRRAT G bERE IBUESt tLﬁed518H8r6315Y&oﬁﬁBHﬁd 8roup in
whi ch, \A/nenp9<rm1di\lﬁﬂ)greﬁp,0a tRzahsmlcyebuﬁ ghaup vhiehigBylbe
substltuted can pe, menti ound G oup 7) 30 Also, anong the
conpounds (¥¥°4Br bﬁnﬂﬁegﬁﬁﬁegf HﬁglgdeéIﬁEntloned Conpound Groups 1, 2,
3, 4, 5oand"61)aagr@upnofgcoﬁpoamdSubﬁtmbucbd vhesukststubhrs Rﬂlbﬁ (1) a
nDnocycllc PIC clic_or trlg g%ggeg L9 en EonEaln gmhet roc EE roup
whi ch may be" Su ?l%u?ed ¥ afi"antho group whieh® Etituted,
representedgbquphemébhnﬂlaroup1 Eﬁhym+groupanlbepnepylogedup(Cbupgmnd C}oup
8) Al so, anp e ungs o
3, 4) 5, 6, £g°&$8 gggpgnrg %%g%err%§§8ggg u%ggggggggggn ggggp
which X is S@hﬁtbtunedade¢I|elkzlzgraugonpnund group in which Xis -
or - On is a r oypd, g ch X |s
A5 S8 e R pRu Raa0- 2hOn e AR THp Tk BB e Bl X 1
co A| s -gpbected fgmdaogbﬁlméwuhdgmups a épewelg?oapmpcﬁnﬁm be
SUbSt"tUteghPa&PQPSPQﬂ SEOUP" | DsWRbED KrbBerfll, Ahg -CHZ-, Rl
i s15hydrogen atomand R2"is a substituted am no group;a conmpound group in
which X is ‘&Taping. gEﬂHPA@FSSUEﬁtstFSprKfSEBﬁﬁbﬁhegtPnnghFBhaXels
-CO-or -0- )tﬁb'§amé5@@ddE@fé§eH¥d£QQeBe§88€ba EPBHOHnﬂo@é?“Qlel“@%@hpx i's
-CO, As -S- and Rl i s20hydrogen aton a conpound group in is -
Al s -830 Rl“P%t%¥Hr%r©%ﬂ'a?5H¥g lrF&Pr31§°E§€P¥E gE BB WAL EXARG LB,
substit utedgec CPFPQUI‘ngfO&JPc!.BaMYEhgi(ohﬁ aﬁl@a Pofer Sa1kbkyl suby€io- gen
atomand R~ is a substltuted am nogr oup ma beZSEFntloned Al so, in

each of thetubddel PEati dhkyl c%ﬁﬁBGndlarBﬁﬁglaglﬁ h¥rerpfeFErfed conpound

group, a conpouseb gt Dtipehoyi 88t beotipl Aowi ng-partial -structure: R~ ~ Xi ~~~, .
NH30can be nenti oned.

n e.co he,foll ow n
Com pounds can. beAmeith SRLHISRE &P EQuB At crnt b b bRG BEDEEE: o1
(S)-2-gpanceief ts aaaﬁeélméﬁti/ohéa 2- pyri dyl am no)
cyclohexylanlnoiacetyl
5 ooyt BT FSsR abdh! 6L 0P5 Br ,  abfoky) cyano sroup; nitro group,
cyclohexylanlno]acetylpyrroI|d|ne 5
(S)-2-cyano-1-[traps-4-(di nmet hyl am nocar bonyl)
cycl ohexyl am no] acetyl pyrrolidine;
(S)-2-cyano-1-[traps-4-(norpholinocarbonyl)cyclo
hexyl am no] acetyl pyrrolidi ne;



(S)-2-cyano-1-[traps-4-(5-brono-2-pyrimdinyl oxy) 10

cycl ohexyl am no] acetyl pyrrolidine;

(S)-2-cyano-1-[traps-4-(5-pyri mdi nyl am nocar bonyl )

cycl ohexyl am no] acetyl pyrrolidine;

(S)-2-cyano-1-[traps-4-(Nethyl-N et hoxyet-hyl am no

car bonyl ) cycl ohexyl am no] acetyl pyrrolidi ne; 15
(S)-2-cyano-1-[traps-4-(N-ethyl-N-isopropyl am no

car bonyl ) cyeskohexygtpm npfacey ygpyuppl cdrbéxy group; oxidyl group;
S)-2-cyan N- but no

ga?bonyr)cy%?b%%x??%ﬁ?hof3g§?9¥5§r?5?PéIn@mlnosulfonyl group; a lower

(D)2 cyanos iy L anons: |8 o) e s PRt bylpyy 2 0lowdP alkanoyl group;
I N- . .
Y oy R R o R Y b PRkEF Doy -substituted

yl ) cycl dhexybwear nal hardyl pgroobi dankower alkoxycarbonyl-substituted

ggiyfaﬁyﬁgface%;{%gg?gyf%Fééﬁfnglg¥££dgi€bx98; onyl substituted

(S)-2-cyanoldwétrapkedy¢drhoeyy| grpepazi n- 1-yl car bon
I | ohexyl
{S%C¥Cc§aﬁéylfflgg]§f§§¥éﬂ¥ ?Lé9+lnylcarbonyl)cyclo
hexyl am no] ackeyépyatlbyiguhéonyl group;
(S) 2- @)anoz ldit{épéf %iﬁy§§m9M5'QXﬂggfpgggb)?EQSEaa§Qoxy group;

zi p- 1-yl carbon cyc exyl am no] acet yl pyrrol 1 di ne;
(S)-2-cyanca 141t taper4alkylamineaaybyyy pgrauwpn- 1-yl

car bonyl ] cygl I } I
(S -5 cyanoglp?fég gﬂ%?? ?PSE%hP%%%g%tgt€§ bye?g%?p(s) selected from

1- yIcarbony¢Tb9%l%ﬁ%R9Iaﬁ?ﬁb?@@b%y9b9ﬁpol@dhﬁéogsg atom, hydroxy group,
(S)-2-cyanoedsbbékfP§edupCi &- 20@e9'5?i8¥§”&f8@9'éﬂ@ a mono- or di-

car bonyl ) cycl ohexyl am_ no| acet yl pyrrolidine;
(S) - 2- dyanosuRf i Epted- BIpPt §65°9Pi soi ndol i nyl
carbonyl) cyct@bexyt @ah 0] aeetié pyuboti hP€d amino group portion are

ﬁgiyfaﬁ¥ﬁgf%%g£é{g€+9ﬁ}éﬁ;ﬁe{igiQggargggyélg%ﬁigs of which include

(S)-2- cyanOsdbétia@Snés(éfcafbaﬁngl@e@e1oﬂe@0561bﬁn),
yI)cycIohex Ianlno]ac

(s Y ey aned iieaP apet 4ot BYbF PoHTHAS, pripasgPyP o @ mono- or ai-

20 substituted carbamoyl group
(substituents in the substituted amino group or substituted
carbamoyl group are not particularly limited, and examples
of which include substituents of Group C mentioned below.);
a substituted or unsubstituted lower cycloalkyl group,

25 a substituted or unsubstituted lower cycloalkyl-CO-,
a substituted or unsubstituted lower cycloalkyl-lower alkyl
group,

substituted or unsubstituted phenyl group,

substituted or unsubstituted phenyl-oO-,

30 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,

P o o o o o

35 substituted or unsubstituted phenyl-lower alkoxycarbonyl

group,



cycl ohexyl am no] acetyl pyrrolidine;
(S)-2-cyano-1-[traps-4-(4-cyclopropyl carbonyl 10

pi perazi n-1- ylcarbonyl)cyclohexylanlno]acetylpyrrolldlne

(S)-2-cyano- 1-[traps-4-(4-propionyl pi perazin-1-yl

car bonyl ) cycl ohexyl am no] acet yl pyrrol idiXie;-
(S)-2-cyano-1-[traps-4-(1-indolinylcarbonyl)cyclo

hexyl am no] acetyl pyrrolidine; 15

(S)-2-cyanocalshbsapsudelZod- dnbybBee4itbcpyr e9k@pb3l%enyl group (a cyclo-
b] pyri di n- 2 car on¥lhcyclghe yl am no] acetyl pyrrolidine;

(S) - 2- cyanoP$EERY rim dinyl oxy)
plperldlnocarbﬁhyhleycbdhexyhﬁﬁubekac&tﬁhph&bgbﬂdbnhbterocyclic group,

boberi 0 nocdr BORBEREDERBn@e, FARCHOE AEBE SR pPPPOFP ALY, 50 or 6-membered
(S)-2-cysanohétpiroapside( girsud, 5- di met hyl - 4- benzyl

i perazin-1-ylc 0 cl ohex ami, no rrolidine:
S ot o BE BB 8 R K Hb T R BAC bPRBEKE D165 %br 6-memberea
plperldlnochebenybycy¢bobemybaolno]acetylpyrrol|d|ne; 25

S -2- 1 - :
éléeragyﬁng yfég% ony?fcyc% ggg é%ﬁﬁg?ace ﬁFdFﬁe?r 6 -membered

(S)-2- cyanohetproapslﬂC(greubezycarbonylplpera2|n 1
y'Carb%ﬂy')2{8%?9@%!@3?F28%gﬁﬁ%¥£9¥ Eekbglﬁgpﬁgygéic 5- or 6-membered

(S)-2-cyano- raps Ienyl) piperi
carbonyl]cyhbbheay?ahnnoyaoepyppyﬂpubrdahhyl group, and

(S) 2- cyano F%@E% thﬁPQ@EQXQEﬁ %oﬁ 59%§1c 5- or 6-membered

zi p- 4- ylcar cyc exy%anlno acetyl pyrrolidine;
(R) - 4- cyanohstFFPaﬁsllc(BrﬁPPréozeﬁyﬂﬂhyﬂaﬁrﬁﬁpcyclo

hexy|a”‘no]@§§E¥E§bh@ﬁQE'@hnﬁhe3§ubst1tuted lower cycloalkyl group
(R) - 4-cyano- 3- Ltra ps- 4- (5-cyano- 2- pyridyl oxy)cycl o

hexyl ao] BEEEYPBh aEBPFéIFﬁéed phepyl group portion, substituted

(5) 4- cyanoigwkir apeibafdefpihyraabngeatheny! sayekehaxruapiagkaget yl t hi azol
1 dl he;

(R) - 4- cyanol8EEFPSKE1 AC( SXPUBi RABELRDI OFr BURGIE} EPELGNBRPLENFASFalet §Ft hi azo

lidine; 5 6-membered heterocycllc group portion are not particularly
(R)-4-cyano hol i nocar ﬁlécy | ghexyl am no] acetyl t hi azol i di

ne: and (R)lﬁm£§ﬁﬁo 3n tFéﬁgpieEpﬁ r §PEE PEiPSSnyI)cyclo
hexyl argono] acraybybhaaebindi(gg, Fheneb) eeti.ye egaﬁaugdohbl Qit8o group,

pharmaceutically 10 accepta alt there h r | ention has
superlor |nﬂx8|¥o?§pag?§o gﬁgf 28k ?yﬁ% ac iVI% %5¥u FV Tﬁéy ﬁage
superi or i nihebtiongdabelon, espe0|ally on human DPPIV I n addition) they

al so_exhi bi t hi gh, §§LGC£'MBLXC Lb.r gspget ¢ taeﬁﬁﬁkxa<ﬂaqskxcgﬁxms v

di pepti dyl pepti dase) 15 in varfous sérine proteases
t hronbi n, pgvbybendopipni dasdudesypsimanandcdipgepti @yl pepembazed| | ) . Also,

the Omf§NiH§t€98999fgc[bLoﬁﬁ éoﬂggﬁﬂgﬁsu&ior 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
30 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

35 a bicyclic heterocyclic group containing 1 to 3 hetero

atoms selected from nitrogen atom, oxygen atom and sulfur



cally acceptable salt thereof of the present invention inproves insulin
secretion response to oral glucose |oading 20 by neans of its DPPIV

i nhibitory action. Thus) the objective conpound [I] or a pharmaceutically
acceptabl e salt thereof of the present invention is useful as prophylactic
or therapeutic agents for diseases rel-atlizng to DPPIV (di seases nedi at ed by
DPPIV), that is, 25 diseases which is expected to be alleviated by

i nhibiting DPPIV enzynme activity. Exanpl es of such di seases include

di abetes (eatgm, ah@peoﬂpdiab&@eSwanﬂ tgpes2mdhhbeéésy;nbypbeghycéubad(such
as post prandi al Ly i n e cogpl i cati ons
(such as reﬁ%ﬁ 8¥§%$ég? 8§dwﬁ%ﬁPo ggicaé %lsg ?91§B§& § gg8verg§at|ng
lipid netabbhdenldytogdeup(setb as hyperllpenla i ncl udi ng

hypertri gl ycer| 'a t ) , au n a hritis
and rheumat0|db Egh%l fg 8s?§ p%roi?sgggcghgfgg ﬁ%ﬁﬁ%%géaiggggéﬁency
syndr oms (Atﬁﬁhtandfrepeuplmh of -transptanted organs and tissues. - 24
The objective con?ouggrél%rgfegaﬁfgrg@§§y¥ gﬁLg ggc&p%g? ¢ salt thereof of
the present invention TS rcurarly use as a pro actic or

t her apeut i cfaytawing duhbéiéeeﬂaadaparmenbianb@ type 2 dlabetes) 5 Al so,

t he conpoun EnPLESEN nv i on 0 i, C a us as a

hi gh degreegoggéég ? gmggnqﬁgedggé g Egéﬁgc ﬁ%? ha¥r°oggahBAlggg it also
dennnstrategrguperc@rbpmavhaeekunetacleweraeibyisgreep[|ncﬂeueﬁgalkoxy

bi oavaijl@abi Libyp. i B Yohep Aekahelhcqesbapi !kt YolataRhkbkychpnbfyRuman |iver
honngené?es% PESO inhibitory ac |o% p?otelnoblndlng chabl ?les etc.].
The DPPIV | 8RPBPE orylaweroalkpxyheubskpsuhadolovRs B Egénﬂrpﬁpentlon as
wel | as 'tSapmaﬁaaceytasaLuSEEaeaexd(amghedbgeuannh EMQ%E9E¥QQBh§k9ﬁfeCt
and the effect_of 15 inproving _insulin secretion response to gl ucose

| oadi ng) baseaPenYlhawbaEitBReEaAmBBOCBRPHPEELByY) known met hods or met hods
equi val ent jopbhgseopeliogdans¥08LE8988rpREOL 3434h: (Ebbﬁényﬁts@bstl-

D abetes, Vol. 47 1663-1670, 1998; Augustyns, et al., Current

Medi ci rdl CﬁEﬁthF?fgﬂﬁPYIZSrBUPppetgli 327 1999: Meester, et a
| mmunol . Todayow¥®l cyd@paPRy1368-375, 1999; and, Fleicher, et aI., | mrunol .

Today, Vol. 1 . 0184, 94 bj ecti e conpo of the
present |nv§nFPBHE&5H§58 B§eHnF8PL51 g?ﬁahﬁﬁ?? aPrg¥ ngﬁhyh H°8"%Pr ee
form 25 or anhaléphenpl grpbﬁrnaceunucally accept abl e salt Exanpl es of the
pharnaceutlcall cceptable salt.o ompaun an i organi c
acid salt sﬁcﬁ ﬁgagsghPSrFaaubEEf%S?eg ﬁg Eebgf bF%ﬁPg gand an
organlanndheayl-tuwhraalhgetareupfuaahanephenaua&ewe?Oa&kwﬂagepup,
nethanesulfgggtg, benzenesul fonate, tosylate or nmaleate, etc. In addition
in case tha bnpound has a substituent(s) such as carboxyl group) a salt
with a basea(fobsexanpkd, oanunbihbtimutal mahbcygéhcasd -aogodi-membered a
potasswmsgg;r.e 8E9c118r998uﬁl%Q'EgﬁeggitBrgﬁba!eﬁélﬁ such 35 as a cal cium
salt and the k menti one ecfive conpound [I] or a
pharnaceutléaFP9Stltu29d QECEpﬁaBF§l§HFthﬁéﬂ@ﬁ?céﬁctﬁe pre§cREMPR¥ERt i on

i ncl udes; 'tﬁeEQESEQQh1éab§ouﬁnoad¢Hber§m§@hﬂ?ﬁ%x?ngréuBYdEahﬁloThe

obj ective conpound [I] or a pharmaceutically acceptable salt thereof of the
present i nvBHFiBAIARKL1BEYSIHEEHPNi 8EErbd BRSi1y or parenterally and used as

commonly usgdsphatieGesti 62l uREeBaEAELEBE MUABCRE1act 8bI B, Ggh@&%kad
capsul e, powder, injection solution and inhalant. For exanp thée conpound
I

of the presBRECFAGERLABNIEGHPHECSEA Ryfhd&hcexepawénsravpa a.

accept abl e EQ¢pegper akodf, phaemMuceutical s such as a bi nder) d|$|ntegrator
extender, filler. and | ubri cant to forma_ preparat ccordln

usual it hodIPThBEaBRPRESERPSFFORTHB8e BRCRNEO BFXE#FSe coftpolnde gf
pharnaceutlﬁatbyoayaepbabkeupabbrtmehemﬁcmﬁdEBealﬁoabeyemhc|evea&uan nay
vary dependlnﬂ E gdninis ration nethog age é g condltlon of a
patient, anBi® PeFE gBREFRPFYCAHELETBUB1°PB T34 ﬁﬁ/ CEGFRr Y

preferably abmett@dlftemSEingbggnpetodayox?benobpemtand so&puundtbh] of the
present invention 201 an g Bneﬁared agcogding 59 t he omnn% &Prqcess A)
and (Proces8%B) S*BUPLFE PE KBLCH APFLHCF 02 R¥E K%o@é?&@g VEE8ESR The
obj ect i3se cpbpguadp| | & ohithglpgesent eneenti on can be prepared by reacting
a conpound represented by the 25 fornula [I1] Z1-CH2-CO-NBA flll CN wherein
Zl represents a reactive residue and A has the same neaning as defined
above, with a conmpound represented by the formula [I11]: R R2-X NH2 fll1]
30



- 26 wherein Rl, Rz and X have the sane neani ngs as defined above, or a
salt thereof, and optionally) by making the product into a pharmaceutically
acceptable salt. 5 As exanples of the salt of the conpound [III], a salt

wi th an inorganic acid such as hydrochloride and sulfate, or a salt with an
i norgani ¢ base such as an alkali netal- alt- and an al kaline earth netal

salt can be used. As the reactive residue of Z1) commonly used reactive 10
resi dues such as a hal ogen atom) a | ower al kyl sul fonyl oxy group and an

aryl sul f onytoxy- gévbptitnehesusédGrappng:whi-eh-the-hal-ogen-atomis
particularly prefggr tLen hg ¢ o] wi th the conpound
[I11] or the saltgéhgggggbggéﬁ g égr??é bogf ?ﬁgaygg}%gébg 15 sol vent or

wi t hout soI9@h§tlhuehéspFESemeEtepnaﬂsence of an acid acceptor. As the

sol vent, §8&¥Fn£§kgﬁygg8u U'EaQBQe?SahQBQ agubkt Qﬁ%eﬁoﬁo%@ §§ Y
affect to t e reaction exanpl e, acetonitri met hano ano

i sopropyl agten.s, a2@0ﬁ¢§p9ﬂkakwéhﬁbonaéeﬁﬁhétl@Pﬁéﬂh}PﬂGFﬁﬂ#ﬁdé dlnethyl
sul f oxi de, %?Bﬁahygr 4eBRYy Ebgt, aﬁngaaﬁ uBt Nyl cBe8bRYS1 ohRLUGHRy

met hyl ene chl orT de or oet hane oro ormor a m xéd solvent 0f these
sol vent s caﬂrB@PSU|tany used. This reaction suitably proceeds at 0 to

120' C) par 23 ahsgkﬁgweatoeoeﬁbhsgeewtuae1bge§0c9clé§ﬂ<2§ gebdpacceptor,
an inorgani c base exa al kal'i et al de such as sodi um

hydri de, aIRaPPbﬁé%ﬁPteﬁrBénaﬁéuéﬁéhta§e§o&PUﬁFc§V§éﬁ&ﬂ§YéndOMGFaééku%
carbonate, gkkapi netal al koxide such as sodi um met hoxi de, alkali 30 netal
such as sodium _and al kali netal dr oxi de such_as sodi um hydroxi de and

pot assi um h§deBRPELEUEEE. §To PnﬁHb5¥Q§HF€db8§§nFﬁoﬁrQ%BWpIe triethyl am ne,

d"SOpr0py|@tBﬂbaﬁlﬂﬂteN-HEtbeﬁB&ﬁﬂth@ﬂ)pﬂ!hydlmeweélﬁﬁkby|@&bbbne
dlnethylanlnog gldlne ) can_be SUItabkﬁ USﬁd. %Proc

addi tion é BRLTBEP CPFVBHEBHﬁGﬁﬁBtF ] PoFYERé&C ?caﬁ &8 F°up'

i nvention, aheurs@apeuaddreareﬁenbedlbuttehembﬁb&ybal[cl 53] orRE - Re2mbEePed

NH- CH2- fN in R21 represents (1) a nonocyclic, bicyclic or
5 tricyclic ﬁF FBﬁ%ﬁ 8n95?HPng het erocyclic group which may be substituted

or (2) an aal ssbgtduptedi ob gAgubetiubsedt mbadcyandcr 6pr esedt-aadmby rielde

f or mul a: - \ h&gnd R1 anQ @ hag ktge same negglngs as defined above,
10 can be pr%p%?%ﬁyﬁ red€PFRg-8 85np it ?epr8$en ed by the forrmula [IV]
R HOCC N—CHZBEEBBEunEW]OR4UﬁBMhHEﬁ$hmeR4bﬁGWCé§Gnh9t&rpCWEéGEIWEOQDGUD
for an anln u nd A have the sane neani ngs as defined 15
above, angF? Fﬁk? ?ﬁgu?h t he conpound represented by the fornula [V]
RZ1-H c2r0 a $ahbsthenentst dnobhai aubssonpsadd lpwpresynilod byt ggroR@ f or nul a

[VIT R~ R21500) NoffH25 6 NBAL k ¥y pLen§1RgQNup poediofhekabl tREytRe R21 and
A have the sane nmeani ngs as defi ned above,
bicyclic hydrocarbon group portlon, substituted monocyclic

5- or 6-membered heterocyclic group portion or substituted
bicyclic heterocyclic group portion are not particularly

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

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

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

35 a piperidyl group, a piperazinyl group, a morpholinyl group,

a pyridyl group, a pyrimidinyl group, a pyrazinyl group, a



5 10 15 20 25 30 35 or a salt thereof, and by renoving the protective group
for the amno group (R ) fromthe product, and optionally, by nmaking the
product into a pharmaceutically acceptable salt. As exanples of salts of

t he conmpounds (IV] to [VI), a salt with an inorganic acid such as

hydrochl oride and sulfate, or a salt w t¥ an i norgani c base such as an

al kali metal salt and an alkaline earth nmetal salt can be used. As the
protective group for the am no group of R any of the commonly used
protective pyoigszinyltdeoapi na pgyenplsdthyasgtrebpt oagcambaaybl gaonpl
benzyl oxycar bonyl roug tiléluo oacetgl roug% gh#oroacetyl gr oup,
9f|uorenylﬁ%f%§¥bx€c%¥ R QFBYUp, TEPEP cAnPRETRLY E aBF §UBseB? TRESF eact i on
of the conpazoty] | dfowop, aaspytratbeykofrouph shehtawpbubdgedhporaa salt

t hereof can_pe [] o] 0 a_syj | e solvent or wi thout solvent in the
presence ortghgéﬁcéog lagégﬁﬂéngi§g£§§¥§tgr$§pth3950Ivent, any sol vents may
be suit&ble as | ohsas atbilopsliothateeosetyiaffectptpothtonehntiodesand)
for exanple i fr I a i opyl .al cgohol . propyl

al cohol , ac%t%ﬁ§§9§%%e?%§?¥§§%§§$§e?r§%$rgﬁ%&?%ﬁgﬁén? g?hérgeg? Qane) et hyl
acetate, toiteme,sebéehyeéntronl nitdeyedi ahbnr oexhaer, atbhoanfiosnilénra ni xed

sol vent of e I b uttaplyzu S t{on_suj y

pr oceeds at£g§$0a€§0%§ﬁég%§?gﬁlg¥§ybat9%ognﬁggﬁﬁgggtﬁ?gsgobggeg t%?gbhe
condensi ng 2r@nexamples of which include a benzodioxolanyl group,
O-benzq%riaggé;g-ylN,N,N',N'-tetranethyluroniunhexafluorophosphate, DCC
(di cycl ohexyl car bodi i mi de), EDC

(1- et hyl - 3-{ 3= di nEehgtbrneBpe op§| FravpoBi i fnare, prafersedr pubetitnents
exanpl e, etdylgehigref ormte and isobutyl chloroformate) and

car bonyl di i m dazol'e can be suitably used. Al so, for pronoting the reaction,
addi ti ves such ashbHaeere speefieread bowhsbituertanehydregenBar bbfat e,

triethyl am fe116¥ingi edsdt dhaRtBYLA8T ReRyibdkae, diisopropyl - 29
et hyl am_ne, 1, 8-di azabi cycl o[5.4.0]undec-7-ene, etc.

lhydr otPber ot Y85 o EKY 1 - STaRBx {REERY hi FFERP. cRERYL 48T BBP adHEEPEBPYRe above
condensi ng @@ems S. bdbel Sgrbsepledtcl pnDyal ovért BpcPo@LRGLI ¥eoGpPUR (R 5 for
t he am no giqﬁé of . the conpound Evg] can be cairied out accordlng to the
convent i onat et RHFO RN Y S EARY BB cAPYPEAR LY FBHPURxafpPETIRAAARESi t abl e
sol vent or gtélnputa schiendlPy @noap| dat tRhhdbazolPaserbupat nent or

catal ytic reductipon. As the solvent,_an ol vents_may, be sujtable_as |ong
10 as it does notA%mR%ﬁE%ﬁ?l%fi%c?r?gef%%gr%%%??bﬁ?e%ﬁﬂ,°$o¢r%§%nﬁie,

met hanalo, ethenbdllowimy opybsaitoénts prepgkemprbhbéd: di oxane, nethyl ene
chl oride, chl orof | C e, gther. .tetrahydrafuran, ethyl
acetate, toluene lgﬁr" ”&aa%é x@dgégﬁ/g% aofde]t'hsglgjes ts%uvteerﬁ/samclélno bqerosutﬁ ‘tably used.
15 This reaxtiowesallkpl yaprepetuethyl - 8oup. 8@thypagtounl ai bypaobpPL t o

[ 00m L eMPErALdie, e g AGhg) 8Bc! NOTgabFe Ry UEMPE BydLgChhgrhe aci d
sulfuric acid) ‘etc., and an ‘organic acid such as acetit aCid,
trifluoroacklver xRl oxeswasestted tovwerdalkyPogrenmenerdl foni c acid) etc.
can beagui tahl ¥ gisetha ASp1 hg RASRNALJEY YAl da hasitd fffoxampl e, al kal i
metal hydride such as sodium hydride, etc., alkali netal carbonate such as
sodi um car BOEt®l ARy hsET WP caf bERER 201 ¥E cgrowp kard aethiadiadkivé such as
sodi um et hpxdgle, etc.) 25 alkali netal such as sodium etc., and alkal
nmet al hydroxi de such as sodi um hydroxi de, potassium hydroxi de, etc.) or an
organi ¢ base {forSe@hpteerntsf \GFawPn€: - di t sopropyt et hyl ani ne)

nor phol i ne, N-metdy|smsdhothéees PYE i choep @) PEé fdE1oWi ARt Sybapili ne,
dlneth¥lan1no 30 pyridine, etc,) can be suitably used. The catalytic
reduct P8n cHPHE X T iR HER®Y: suitably using pal | adi um carbon, pal | adi um
hydr oxi de- carhwser pd By D Udt OXp flea Ohy Rosoey - Dbw&e! a Lger ghydp pgenl v epspher e.
The starting . materjal [I1] of_ the preant ﬁnvention 5 can be p£e€ared, for
exanpl e, actOt NG tHFIHR nt hOtCHeS¥r + RRUSY e R R @8 ¥ht FHRWP/ Pt ERYET

Publ i cati onslidey gMdup; B0Lower 19PRExy VY OO PH 2ddouef #r bower Expxpl es
(Reference le 1 or 2) nentipned below and the |ike. For exanple, the
Corpound. [ 11T ES be B! Beby L PEEE FHEY S LURROLRELT EpF SERATEAL byt he
formul as[ 1 zoutN-Aa @INHDowéeer £1 Ky Pamiiso t éneb saheu tednl sgeAsaliednoel above,

w th a compound represented by the formula [11]: Zz-CH2C0-Z3 [11] wherein
ZZ and ZBIQﬁﬂ$%eﬁ¥“feactive resi dues which 10 may be the sane or

di fferent,



in the presence of an acid acceptor (for exanple, triethylamne) to obtain
a conpound represented by the fornula [12] Z2-CH2-CO- NBA [ 12] CONH2 15
wherein ZZ and A have the sane neani ngs as defined above, and treating the
product with a dehydrating agent (for exanple) phosphorous oxychl oride)
trifluoroacetic anhydride) etc.) accordi¥fg 1o the conventional nethod. 20
As the reactive residue of ZZ or Z3, the sane reactive residue conmonly
used as in the above Z1 can be suitably used. The starting material [I11]]
can be preparedbstotuesanpkennbubbhétassa prbhod godescri bed in Reference

25 Exanples (Re erenc anp es 4) ne tio eg bel ow. For exanple, the
conmpound (IFIfuﬁﬁtﬁﬁP X°FsunﬂF§s%6FUt6d ﬁngg' fepared by reacting a
conpound reareﬁbetedubydtbe tiasnbkaikh8kd phed¥l-Bd-Y1 NH2 13J wherein V1

f
-N d hav

ae et ned AnBYES - RRSKARNGFoF BACRF SEEEEEARERBLT AP “ERePASF oY L aREE

t hereof % mathuhscmnp@uudorepneabatéduhpdtbhehgnnmbaekléﬂkyEZgZopb4]

wherein Z represe reactive re meani n

dof | ned abodoeuPs ot RelaReaen b SypSEsEHrel"Broay 1Trk 1z 2RRAY BFs Pexanpi o,
10 an organacshhseisutkdasrt nnetbgtanuned gdbnsograpyl &t-hyra6i-membetred) and
an |norgan|ﬁ Qgsgc ugh as sodlunlhydrlde pot assi um carbonate, etc.), and,
if necessary, nDV|n PHB protective group for the am no group
according te shbSCDnueaﬁlonahnsubhadtuLEdAmonbeypﬁQCeét|me §roepbeoedt he

anino up PROt aGt LLv.e. nl sed as in the
above dganh SQ§S?P %FS g gg? Rs ?%ebygégggég§r§ ng gf%zsf t he sane
reactive re9|aubste@nﬁgﬁl9ruyeau§§tﬁﬁuthé mboeeyZlicah -bersbi-mgmbpered used.

For exanpl epothgogg Qungrkhh'ho'n(whb9?1éyhéa59559@ GZolud e8e0YD

represented by the fornu can bé produced by reacting a compound
represent edaBg the 25 fornula [15] R~ V2 NH2 015J wherein VZ represents

-COON and R} bapstheusafeoreankifsastdebhnfdndh9¥eic 5= 32 GaﬁeﬁEEQQd
group-protected material thereof or a salt thereof with a conpound

repr eseift edhByerREYFi AUBECRPEPUPRE2 LMt RdcROhREr EFRURZ Z2r PYFASFARBING) a
nDnocycllc)gpngclecog S tricyclic nitrogen-containing heterocyclic group
whi ch nmay be substituted or (2) an am,no grougsmhlch may be substituted,

repr esent ed (ByPERATPERREI A7 | he BUbSt{LUtEA PASRYE FTOPR POTEE OB PEi ght

am ne toget bgbswitiitéQ hwdbegemlatenlo@rsam&abbrbhehembzobacuhe g&e&gnce of
a condenS|n§g§gent %1 et

h hyl am, nopr o ) car bodi i m
Aot necHetBRgh BFer BREVPAGLRLLAFOYSLEPIEERr OREY SRePRASaneRo YELSHD
accordiany t énthedeonventi onal nethod. 15 O el se, the conpound fIII] |n
which X is can_be_obt ed_by_reacting a_compound. represented t he
formil a t 177 Pa2S80RctkORo tiler B noFs Fbr LsaRian Pagup LB res: Gastind ra
has 20 the sanegmeani ng aswdef ahgglabevep,an anwes gnkopypgmbapted mat eri al

thereol of 3.p3L!aihEh89E Yebllo? SREPRUILLEPLIRBILRLRUAVIC LAY B:L18):

Also, a monocyclic 5- or 6-membered heterocyclic

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

30 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.)

35 In the objective compound [I] of the present

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



wherein RS represents a | ower al kyl group and R~ has 25 the sane neani ng as
defi ned above, in the presence of a palladiumcatal yst (for exanple,

di chl orobi s(tri phenyl phosphi ne)pal | adium etc.). As the protective group
for the am no group, any of the sane protective groups comonly used as in
t he above 30 R can be suitably used. Al 96, -as the reactive residue of Z5,
the sane reactive residues commonly used as in the - 33 above Z1 can be
suitably used. O else, the conmpound [II1] in which Xis -N(R3)- can be
prepared bywhtékimég beesabspbuatedcpapgseat eenbyohbd aorauprefddredRl O NH2
L19] 5 wherein Rﬁahas t he sane neani ng as defi ned above, an am no
group- prot et¥&WPnBterial thereof or a salt thereof with the conpound
represented by thelédor nth ath@0dbj &&t I3e [ 2Ohpd@ndh eI ki of VBheepresents - N
(R3) H and RZ has. the sang: neani as in bove, i.n the presence of a
reduci ng agJéIﬁYe?gb%?Un? ?lﬁag‘&eor%(y olrsoh'?/cg;r'i ’dgt,q’ee ec.r3a[yanba’°’, “l‘?nérolle%%esé;ar y, by
removi n@ t hélpratmechovechicupbioyclihe am hoigvolpcastbrdgayg-tonthénéngven
15 tional e eci | up f LRO_Qgr , .an t he
same prot ot vegrEibiecaRoshrhIeE MEg P Pl LECBEbRI0E, UP L aBlnEhe)
used. The st¢moupnghiehenawnl be[ 40bstdtiROf, cnepbesentpdrbd 2Beafoomdilag to
known nethods or in the same manner as described in Reference Exanpl es
mentioned bel ow. Jfi~ogder to obtain a trans formof the starting nateri al
[I11] taking a cycl ohelarre ring as a standard plane, each trans formof the
starting cyclohex&neﬂ?S conpounds (the conpounds [13], [15], [17], etc.)
may be used. Also, the starting material [IV] can be prepared, for exanple)
in the saneapapnefensefnexaeprpedcess described in Exanple (Exanple 3-1, (1)
to (3))grentionedypebow O chd 3048V HaRGRYLAA {PPSEEPERECESESenRS Shown
in the followng figure. (In the figure, Z6 represents a reactive residue,
R represent sn¥epEbeRct pPRNGr BB F¥P KAnARI Ab §iBuprana sEABPTESyRBERPE have
the sane megni Q0sy@solekiNediAloOYR. the stBdctdbel N€1r8aChi YRah@sSkdue of Z6,
the sane reactive residues,commonly used as in the above Z1 can be suitably
used. O s FR13ng \ANFPRRE-ipPMREie) EPFPRIPANES HIRK® PPEferzeq éF?T fhﬂ2C~ O
C2) H2C-' O {e@pdimt OV bbE8inbHeyNeightt GoppovndnhNbbtdbe sewmpowng. [1] of
the present _invention or its starting material pr red according to the
above il is%?%?eﬂsina%9??eEhFo?H¥SthgeacgﬁP?u?ﬁefggf?faﬁaepBFF?gBH. The
salt can beipvepaied, by sohpechdngatdngheheakbiiowbhggphreahleBtruc-
conventiona%lﬁ used. 10 Isolation and purification can be carried out by
appl yi ng the*t§tal chemical operations such as extraction, concentration,
crystallization, filtration, rﬁtrystallization, various kinds of

chromat ographi es and th e 'In the conpound of the present invention,
optical 15 isoners—Xl# dee\Jic_i soners) optically active isoners,

di astereonmers, etc. can \be al one or as mxtures thereof. A
stereochem cally pure isoner can be derived by using a stereochemcally

pure starting material or by separating an optical isoner according to the
generalk0 or a pharmaceutically acceptable salt thereof is preferred.

In particular, for a compound in which the group X is
-CO-, superiority of such trans isomer is remarkable.
As one compound group of the compounds of the present
invention, among the compounds [I], those in which R? is
25 (1) a cyclic group which may have 1 to 3 substituents which
are the same or different and selected from the substi-
tuents of Group A, where the cyclic group portion is (i) a
monocyclic, bicyclic or tricyclic hydrocarbon group, or
(ii) a monocyclic, bicyeclic or tricyclic heterocyclic group,
30 or
(2) an amino group having 1 or 2 substituents which are the

same or different and selected from the substituents of



20 separation process for racem c resolution. Al so) diastereonmeric m xtures
can be separated according to the conventional nethod, for exanple,
fractional crystallization or by chromatography. 25 EXAMPLES The present
invention will be described in detail by referring to the follow ng
Exanpl es but these Exanples do - 35-11 intend to limt the present

i nvention. Exanple la-1 A acetonitrile-nmethanol solution containing 100 ng
of (S)-1-bronvpacetyl-2-cyanopyrrolidine (Reference Exanple 1 5 nentioned
bel ow) and 82dupyBotait bb- méhtmoaeayrkdyhbohnansioépcy¢lohexanedianine
(Reference Exanpleg, 3-1 mﬂnlgned bel ow % was stirred at r on1tenB aaure for
15 hours. Water vBs®Rddd ?HREReCPBRAVIANIRPRPH c2BARIt RBCNFRPRPE

extracted with 6hl enef absve Ahbftibhederbmnpetindacrduped, 1@hevebmpodnds

sul fate) the SO vegt ywas remnmoved under reduced pressure. The residue was
purified by*BiBPEBI Bmthr omat ography (solvent: 0 to 10%

met hanols chi oy cdoepylio gbbapnwhiichi hyypbedeabstibatedl ywheaduchenas

di ssolved in 0.5 mrou eth¥é acetate-g.S g1 gf chI rofo&gl and thz 1.0 15
m of 2N hyd¥6&hFofFRUBCPAZ &FRBr 18nGe 28R S8t FEPReFRef 8140¥4ESsi VeI YPadded
thereto. Prétvpttates were collected by filtration and washed with ether to
obtain "

(S)-2-cyano- ii%r%ps ﬁof§c%%fr ygrﬁﬁ?f OPaﬂf fc?gyéﬁgxylanlnofacetylpyrrol
di ne' di hydratbahsri de (Exanple la-1 in Table la). 20 Exanples la-2 to 1d-152
Usi ng ( -1 a = C j dj d . respondi ng

mat ori %) Thel Bep oY FLER HPREBYRERLL LPCURR LAGINGTEERY 33 Shibbh
conpounds o&tdmbles |a to 1d shown bel ow (Exanpl es la- 2 to la-89, ib-1to
1b-71, lc-1 2§1§0 1ﬁo§8c9991bd ét&?oé?@%lﬂeaﬁgﬁgt@bﬁ%glnkﬂg qegtably, the
correspondlng Starting nat erla S were” obtai ne simTlar nmethod as
descri bed |heFE¥@réh@@sEﬁahﬁFégdnﬁﬁ?ﬂoﬁéérﬁéﬁémﬂtbv kR¥¥aepetods 2a9d by a
nmethod in cegbepat heBmof ahhese nethods. 30 Provided that the conpound of
Exanpl e |1 d-77 was obtai ned by using o

traps- A% 1- piperazPhgyedi BoR§FPEPEYehéRyPaRTIReCaBtaisEABt AnGOomait Beitgro

Al so, the CQH@QH”QeP&cE@&”ﬁf@m'ﬁiggoﬁaﬁnﬁhﬁm, oxygen atom and sulfur
(S)-2cyano-1-{traps-4 N- car boxynet hyl - N- met hyl am_no) car bonyl | 3

cycl ohexyl aft B}%E@t??%§¥i6??ﬁu 8°h§dr68h offFH ?rﬁésréﬂﬁélH@&nﬁnyﬁéétlng

t he conpoundrof Exanple |c-38 (nanely, - 36

(S)-2-cyano- {tr g-4;é§hk% ert - butoxgcarbonylnethyl Nmet hyl am no) car bonyl |
cycl ohexyl atfho? aBBPEFHYPFERi APABY 9FPRPiri f1 uoroacetic acid, followed by
treati g W tanhydrnehtdboheda¢cdmpbuiserotipe2gonpound of the Exanple 1d-14
(nanely,

(S) 2-cyano- 1- [traﬁ%sa (im%n%eF |39?53r%8ﬂyf?3yglSHQQyPgﬁlﬁngee?yl5§Frolld
i ne- di hydr ocbihpounés waswbbthi REdidy treating a free formof the conpound
of Exanpl e 7

((S) -5 byanbi! [FrevgL i (SR UPASDCAPBORS) SYPBEAERSSR yheLeds, s
yI)cycIohenyahlﬂoyaeepyppytign|dsne)gmpun gelaethdl Sirbpl i odi de. Exanpl es
2-1 ang, re

4-tert- butoxycarﬁen ?gg1ngpﬁﬁ§€%y cyc%o 8kaﬁ%ﬁe°§ ﬂgy%oﬁﬁgﬁﬁd 8? Reference
Exanpl e 6- 1bu&51(3;?“P788Yﬁ§°BF°EBH|GﬁPPPraéétéR BBYVdhydPLde, @343 ny of 3
cyanoani | i ngnadr1 "grofip acﬁthﬁpﬂﬁhﬁlaggoﬁ t@ErQh9BE85Q§hQﬁ?@ “@5 stirred
at roomtenperature for hour s he nlx?ure was | ut ed h an aqueous
sat ur at ed sBHFEﬁ%h96¥bbeﬁ€ﬁPEonaﬂel@bﬂﬁFPéﬁdbﬁultEéﬁ“@xtﬁa@?@ézﬂﬂﬂﬁln'
chloroform 20giF8@peXaﬁaskoxeﬁyﬂrgeguevea eﬁhmaﬁw g?éhbm aubl2t@13nd the
sol vent was renoved under reduced pressure. The residue was purified by
silica3del %bl@ﬁﬂ“%hr%ﬁa%%b?éﬁﬁ}lEgblQEHPP héxEHEaEPﬁ§PY&c€FQPB (1) to

(1:1)) to opyaidpD4gP8uPf an imidazolyl group, a pyrazolyl group, a
Ntert-butongarbon | - 1- met hyl - ¢c- 4- gzol ano- henylanlno -r-1 25

cycl ohexyl a %z%h 2@&0“5 o? tetr 1 gr up, a furyl group, an
N-tert-but oxysaasDenygrdapl hyh- i sédxbdoTyangrplipnyhanbrafiazdigycigebayyl am ne
. (2) 243 ng of . , . .

N-tert - but oXyERF BBRYI I°WBe h 1 FR1aZ203YLyBROBRenPaffREPIRZ21¥YcFERERYI ani ne
obt ai nag inathelabﬂaeoiﬁl gesupti &rpilpepidyi gkoup, ok alﬁbrekiﬁN1

hydrochl oric_acid/_ 30 dio gneﬁgnd 2 m of gthano i n1tenBerature for
15 hours. AJTRPPthR PREREPONPHE xFTPRPnal EBHRBRFPEPAGMYL0IERYPr e&i due were
added 320 ng of (S)-1-bronpacetyl-2-cyanopyrrolidine, 0.6 m of
triethylamne, 3.5 m of aceto 35 nitrile and 1 mM of nethanol and the

m xture was stirred at roomtenperature for 15 hours. The m xture was

di luted - 37 wth an aqueous saturated sodi um hydrogencar bonate sol ution



and extracted with chloroform The extract was dried over anhydrous sodi um
sul fate and the sol vent was renoved under reduced pressure. The residue was
purified by silica gel 5 columm chronmatography (sol vent:

chl orof orm nmet hanol (50:1)) to obtain 154 ng of the conpound) which was
then treated with hydrochloric acid to yif%ld

(S)-2-cyano-1-[ 1-net hyl -c4-(3-cyano- phenyl am no) -r-1-cycl ohexyl am no] acet yl
pyrrolidi nedi hydrochloride (Table 2: Exanple 2-1). 10 (3) Using

N-tert- butqnynadhbngroupneahpyrtmﬂdtﬁyéyanophenylamta@}nvllgcpubohexylanine

bt d iLn.th ' 2),
(9 2l oyancRiTafERR | dhquey AOBYERARICHrblpl 8 BOTE RO EI AT (et
pyrro||d|ne@rhvnrochdohvdeopExaﬁpkean2grpuwabaepzrhyarnegeobnaﬂnedoup.

Ex I 2- - i
trgg?egsin h%ggéﬁérégkggzgggﬁﬁipggg%gg §Laﬁ 891 egkgngoung Exanples
2-3 to 3-8 théehinnl Tabbep? aerenéglmbtarnea, Exawpﬂezelylogronaz BRC~CH

a\~2 NC H30 a N H
3122, NC H300, 0 Qa5 He okl MabiotyT DD, Beobeodnt 2By N,
wat er was dgrewpved ge@zgxgzolyl group, a benzodloxolanyl group, a
trans-4- ethQéﬂE&EPﬁQM&fygLBGﬁthaﬂbHQo@h9¥QrSEBbBr'QethQEHo§§F§By&he

sol ution was nade basic ot assi um car bonat e ution was
extract ed mﬂf%uahlerbhb@ﬁquﬁére YLagFoURs AabHEXOWPPHIBAYAeIT@MPed30ver

anhydr qus Séﬁhyﬁ}éﬁﬁf?&Eop?P@d&heg§8h¥e”E quiné@yl“@%oh?"nﬁﬁd1B8der reduced
pressure. A mxture of the resid Mg gFeP-to uensul f oni ¢ aci d
S

nDnohydrateq%hﬂ°kbln¥r%PPalFyﬁuapeﬁﬂéPn Pux@dpépazgligyts IreHe -

reaction ”1%tﬂEEh&ﬂézﬁﬂﬁﬁegkbabeda amdnbmﬁﬁyldbkuh9¢ W thromahhar gireum, The
chl orof orm sol uti on was washed with ﬁﬂ eou ota55|untcarbon te

sol uti on, waRetSQRARTRPRREL AFPER- o@ePaB gHF& d ¥6dPEHF§uPP§tBar§ﬁ811Y
?FnCﬁntr?tedrUﬁdﬁﬁléedypeﬁaﬁﬁeafuﬂecyImﬁfrQ&de@ uaaﬁauE:fbed by silica gel
amroni 43 gggzgogggetogfggfgggsg_igg“gragp 2Lt gL aethangl, 1Q.agusgus
trans-4- (2pGﬁ@epy3nycarbonyl)cyclohexylantne (2) A m xture of 507 ng of

t he conpound obt ed in t€e abov & é % ng

(S)-1- bronnacetyl s%yah%p PPRPYRF nef 994 g meFRLHF £85F 88y FEPRIPAERi ne
and 4 m ofgrcepp ﬁEencbmpbenda51stwhied af 59' C for 12 hours. After
cooling to te t 4 et hyl fol | owed
by 4 m of ggg?%nl§9f%§ §£§ |§ﬁlcon n|n ngQEEBQ%h WY U
d|-terBﬂbutQY@lcar@nnnpepqeteoaddedatgrphe seéepted firemuitde gma@uphe
mixture waseshiisend! of OBALAGIPEEBLY! ©c7B1b8kxT) NGUEAD, ALt s?r&tsela@ﬂct' on
m xture was concentrated, the concentrate was dilufed Wt acet ate.
The ethyl atbt@reuBol attehraBelyASAEEURItA SHEXYUBBAYP10% @i’ltlﬁptflam d

sol ution, vwaigipangd Prigey1gii gdoayer @nﬁ %F£&@yfqgf&€bSuéfﬁiﬁeréﬂﬁnyl
concentrated under reduced pressure. residue was purified by silica
gel flash c%?%%ﬁto@r%@ﬁ?h?ébPVEnHIOBHLoPoFBPﬁWﬁEPhanépyélgéoﬂP) flo obtai n
658 ny 2ef dyl , dinyl , 1

(S)-2- cyanop%?Thzte?fo%ﬁtoiyggftgn ﬂ?graggong ? ?grgﬁ;ngygg?Bonylacyclohe
xyl ani no] acRYJ P30y dPRRUP (3% ReRPXELPRZEP1BYH Hﬁ°BP t RE ¢BARGGAY

obt ai ned lngin@psoaﬂbﬁyelﬁabllﬁ§5 §¥o0b, a benzothienyl group, a

tetrakis(trij hen i ne)pal | adi u 71 of ammoni um f.Q te and 6 ni
o U oxone HRLCESpPTEaRY: SE0BE. [ B by aTpovATARE BEBRPrgS PREVRERs T on

m xture MaSpp@ﬂéEdeﬂi@yMﬂQﬁbuﬁndae&hﬁﬁbugd gkbhpchhnraboquunanglextract
was ma ed with brine,.drie gdro s_sodi.um 35 sul f at d t hen
t he soI entgﬁﬁﬁpreﬂng%ﬁnﬁﬁﬁ ?n¥§d8588 ng sHRr&-LY Yr8§i883938§egxrlfled by
silica gel $hdeshated S89Pclibrgratipgr ahbyeb£ol wvent: chl or of or m met hanol

50:1 to ai n_394 f . .

(2 2 Ly mnolal Chsip e EBe Bag cambBR, PEPURS CARCRELBEDES PSR ASPIRCHB acet y1 py
rrolidine. Gﬁéuﬂx&blutlon of 2 m N, N-dinethylformam de contalnlng 150 5 ny

b R e T
t

1- hydr@iybemz@mplazbéecomsoendsred whircboRf tsiperat ure for 24 hour s.
aqueous sat ted ogerngcar a S t 0 the
reaction m x ﬁr% éiggtﬁggggg%uggg§gsgg t%gcgghukigﬁtﬂﬁlS?ggggﬁtg?%e extract
was washed with brine and dried over anhydrous sodium sulfate and the

sol vent was renoved under reduced pressure. The residue was dissolved in 3
m of acetonitrile, and 1 ml of an acetonitrile solution of



15 118 ng of trinethylsilyl iodide was added dropwi se to the sol ution under
i ce-cooling, and the m xture was stirred at roomtenperature for 30

m nutes. To the reaction m xture were added nethanol and water, and after
stirring for a while, the mxture was neutralized with an aqueous 20

sat urat ed sodi um hydr ogencar bonat e sol-utli®n, and then) extracted with
chloroform The extract was washed with an aqueous saturated sodi um

hydr ogencar bonat e sol uti on, water and brine, dried over anhydrous sodi um
sul f at e, andythe@ gfhEpSpbrembnmms aegpuer sallecteadfeen pressure. The 25
resi due was_puri ﬁ a ¥ g chronato g?ﬁ (solvent; chlorofor to obtain
an oily proﬁu%Yrr? oi¥ gFSHBCtamﬁé FvgdoPﬁ 1%nPBETEEAGY Lacet at e,
and t hen, Ogboup, o& ﬂbkbydmmnphogrOugcld ehhemotphbdimglbyradupl, af et her
wer e added thergtP and preC|9|tat re_washed wit ethei to 30 obtain
106 ng Of pyridy group, a rimil y group, an 1i1ndoliny group, an

(S)-2-cpanoidejindabsnyl (@pynpdybnpyhybanbpotdrbogybhpycholékyhlant-no] acetyl p

yrrolidi ne le 3 S 12 35
The compourtiet of PERLEERAE §ESAPTRGa DAk aTEY 85 onb AR e b PR o
manner as ifyE&kdapyrodps tHereafingr - 40

(S)-2-cyanogdy ( C yl - - gh )acetylp
yrrolidine_z egt%ﬁgéﬁggﬁgéa ﬁﬁ?ggoégagg ﬁ Bg §8§§§¥ﬁand?Féthhﬂg

corr espondi @govrabting naterial s. Exanples 4-1 to 4-32 5 A solution of 2 n
of acetgnitrile-1 of a 0

(R) - 3- éﬁloroacety?faocy%ﬂg%ﬁlgg%l§§@%8h€hﬁg[%gnpggn§£thﬁ fg?gﬁcg Ekanple 2
ment i oned bEevwpd apemBrrndygspup, the compounds in which R? is

N (5 Vi {70~ 21 pyAi dybls bl gpdad, dne¥s! AlgXARGHI 2TLOCsVaLLLELEH L ToOM
tenperature for 15 hours ter was added to the reaction m xture and

t he nlxturewhhghe%??aEPédsﬁP9h°€hﬁéﬁ596PﬁF Aredectpd éxepmaéhewas dried over

anhydr ous SQQbHHIEHEﬁEEGthbQO§F|X@nth@§erGHEV§§cMﬂ€e§rbﬁ UpBERbASSHT €.
The resi due was gurlfled bg di ol col um chronmat ography (solvent: 0 to 5%

met hand®- chf®+8c18d1 bFRF EBeoBEIPR ﬁﬁnBFP§lﬁgoaﬁct The oily product was
di ssol ved i & ﬁyﬁraiminylhykoaget atp1ﬁe51ay10§r6hb9rafgﬁﬁbraadniqo m of 2N
hydrochlorlc aci d- et her mai d theretot foll wﬁd bay& m of ether.
Preci pi t at e3TRBPe 2oPPERBRLIBY Lt PFPPRe i BntHABMRERARY I EnIEPHRY B0 obt ai n
173 ng of (Hrr#d¥D group, a pyrimidinyl group, an indolinyl group, an
cyano-3-[trans;: 4d%§& r|d Ianlg # ¥C|O ex Ianlno]g ﬁt | t hi azol i di ne
*di hydr ochl bFPHR ﬁﬁ%lgrﬂu EPFRIGPYTARYY HBPCOﬁp aRYST8f Exanpl es
4-2 t024-32pynr6hbbprﬂdykrgrobpaanedpantthe1yaue cenpeetaiyneatupaeddabove,
using the cg o] S ' erials. 25 Reference Exanple 1
According t §%ﬁ§8 ggbggs ggé%%ggéd %n the literature (WO 98/19998),
(S)-1-bronoé2ktyn- chyangpyupoBuUsnetuesdobYained Byspbattiitngnts,
L- pro"”ea”wﬂﬁﬁﬁCQPEEEﬁéaé%Mea ?'h@?kSreﬁedUEE%e@EQﬁbEQBRaEﬁEYEuﬁ&?@lde1
fol |l omed by dehydration erence Exanpl e i oprol i neam
hydr ochl or i teenes afnEhevpzBY aarobdi mgntionpd. pleempoundsE€rpBRdéin t he
literapure (Ashwog Qoetam gt ﬁéoeéﬂpo&/ﬁés @b?m ok€hhon VQ!achGeprhe
2745- 2748 1996) 2 36 of chl oroacetyl chl orlde was added a
sol ution ofaﬁgﬂenme6F1€F€ﬂl6PBHﬁPﬂén§r@BRFainlﬁg 3,06/ g 50Pnd 6, a
L-t hi oprol i fempbeea hydseshifr kechhugneht fi pgd. N (r*¥41 oendOB 62 nlg Qf
triethylam ne upder 1ce-cooling, and the m xture was stirred at the same
t enper at ur eC¥SF19 %BWP YRIfReMp¥abe| BRPAEkEUERINEENaREBeB4PRRAOr Onet hane
sol ution COU@@m@@@gd4gﬁoﬂb 9§ pyridine and 8.4 n1 of trlfluoroacetlc 5
anhydride, and the m xture was_ further stirre roomte rature for 1
hour. e reacti ofit9 xt LNt GaSPRROWRER AF aqﬁﬁoﬁ§°&6@@ 851 ERfon and
water, dri eab@vermaﬂhydﬁeascaﬁgaeﬁaumrsubﬁa1e, 2fi Bt eaedsamdacencentrated
under reduced €% ure, and_subse ﬁg %Iy, t he re5|d8e was, 10 crystallized
from et her 99°%Bt X Cﬂm%%uﬁdﬁflfﬁﬁ- hi BP8RcEt $F- 2SRy anBt ntSzbH) df ne as
yeI|om+browm&m&cpéySéalBlcféieeeaeetExayanG Bitrbgen- éeneasﬁhuglon of

ot hana e radel €T ot RuR, whle Rt PR s ohaE LR PACREAIY) B SmiRe O O

t enper asur egfoip Swhilhyls . mdpebpr echptiatesdywerepresoneddbyyf ther ébrmaaland t he
filtrate was concentrated under reduced pressure. The residue was purified
by silica gel colum chromatography (solvent:

chl or of or m met hanol - concentrat ed aqueous ammonia 20 (20:4:1)) and
crystallized fromethyl acetate to obtain
N(5-nitro-2-pyridyl)-trans-1, 4-cycl ohexanedi am ne (Reference Exanple 3-1 in
Tabl e 5). Also) the conpounds of Exanples 3-2 to 3-40 in Table 5 were
obtalned in the sanme _manner as nentloned above 25 u5|ng the correspondlng

o, 4= e -~ o p— o ~ a . ~ o o, =



Al so, the conpounds of Exanples 3-42 to 3-44 in Table 5 5 were obtained in
t he same manner as nentioned above, using the correspondi ng starting
materials. Reference Exanples 3-45 to 3-47 25 nL of an ethanol solution
containing 1.23 g of Ntert-butoxycarbonyl-trans-1, 4-cycl ohexanedi am ne, 1.0
g of 10 2-chloro-3-nitro-pyridine 1-oxi & and 700 ng of di nethyl
am nopyri di ne was refluxed under argon atnosphere for 2 hours. After
cooling, the reaction solution was concentrated under reduced pressure, the
resi due was di ssol yed |n 15 chloroform washed with water, dried over
anhydr ous sodi um gul fate, and then, the sol vent was removed under reduced
pressure. The obtalned residue was purified by silica gel flash colum
chr omat ogr aphy (sd1VEnt chl orof orm met hanol (30:1)) to obtain red powder.
The resulting g E was .20 g ssolv d.in 5n¥ of trifluoroacetic acid and
t he sol utiofi®®#a8® PFP &q0&8 - r GRMPEHB rﬁfﬁPB b 3 hours. After the sol vent
was renoved underAIeducedoﬂgesnareompbandssudueomaShauabbbedmbntsbhéda gel
flash cqu chr omat grag y (sglve uequs annngla sat ur at ed

1ot

a
chl or of or m ?38H8 125%t0 0b€a ‘130 dy°8 more preferred
N (3- niﬁiopyomdpnadlgnnudsz yl)-transi, 4- cyclohexanedlanlne (Reference

Exanpl e 343 L0nJ8RhE Slophl 38 whBEHCOMRQUNES OF.FXRIDLES 348 Lagd: 47 TN
Table 5 weré& obLarne t Sale “hanner ~as “mentioned a ove, “using
correspondi agcsmaethdggmater inl whig8h Refier efbe ExaﬁplesA31¢8 €d23- m@dln t he
m xed solveﬁt4g ﬁ&é@oé@n€%€@W°| and 4 ml of tetrahydrofuran were dissol ved
168 ngy of

Nt ert - but orycambongpfl- grane- 4n[ wbichl 8r 6s3-E9ri dAzisyl- Féai ned@yR] disexyl ani n
e (Ref Qencgygggggh g é6) and 0.5 m of triethylam ne. 35 To the sol ution
was added 5 A)palladlun1carbon and the m xture was stlrred under
hydr ogen atﬁngﬁmﬁpénﬂnghoup in3whaghn¥l ipr e§9ur eBad sr o6Het ereri@ ure for 1
day. After jbgregbal ¥ebmvaaar RFOVEM byydi{d r@tden whienSphyeht ¥@ss¢genoved)
and the residue was stirred in 2 m of trifluoroacetic acid for 3 hours.

The sol vent t¥&89f enpved, an aqueous 10% 5 sodi um hydr oxi de sol ution was

added to thg ggmpduga EBSu@ xhupaiwasxexkragbed w il clkor of ¥ mgand dried
over anhydrous sodium sul fate. , Subseq uentlytuthe so|l vent was renoved under

r educed %r eBXGF8IEB BEPalﬂnéangﬁ%fa substituted amino group;
El_r glos 151§ py/&ladaamﬁoanal g§ebap) Quchgxhenyf{amgnigbReB$rﬁlocegﬁmanpllgt3@0 g8bi n
abl e Y] anpl. e in Table 5 was obtai ned by
treating the E65PFRsP ngBﬂﬁogPaﬁtFﬂgaﬁéfgrﬁan(REPerQﬁceoExaﬁpFé 3%47) in
t he same naaneér Rasisewydnesh above; 15 Ref erence Exanples 3-50 to 3-58
oL e SRTBORAISLA' GEXATPLESL L ER hosd Soln Kathe 5 Ve b ned 1"
Ref er er2de EmpdpbgeBl- 80080 Et hyl 4-chl oro-2- phenyl 5- pyri m di necar boxyl ate
and N-tert- o] r aps cycl he nedpagine gver g r
et hanol in ?hé8%¥§§é§c§¥%yﬁd?ﬁeyé ?gn¥n%§yrF hehlggthe éaﬁe ﬁ%ﬁﬁ ?ras in
Ref er ence EgenphEoB- agdts ols &d rcyclic group whlch may be substituted;
\-ter t-but 0xyeaneRih- 88 4n(InebROKYEar bepy! - & BRCIKL" 482%, hydro.
pyri m di nyl am no cyc am ne e conmpound’'was treatéd in the same
manner as |9ieRe@§©@néédERan¥ﬁea95W‘(I.L§u"a¢fd gPIne WHYERI netc. may be
(Ro or ooce B BgPa 8y . 30" Ref ar ence. Exarpl 6.4 (1) To 150 m of &
ef erence i n_Table ef erence Exanpl e o] of a
t et rahydrof uran shpensi®Bneesht afnFhg aboyeorentipred. SAMRBEPE| BKERBAOl was
added 15nl gf armskeybearaereéocahpeﬁna gesﬁahygreambennaobybuanhsomhalnlng
2chl oro-5-nitropyridine was further added thereto under ice 35 cooling, and
then, the nfReufelha¥ing pregial FEEHFEWRBérature for 18 hours. Water was
added to the reaction mxture 4,9- 44 and the mxture was extracted with
chloroform The extract mas\wgshed with brine, dried over anhydrous sodium
sul fate, and the seb(ne- bved under reduced pressure. The residue
was purified by silica ode ol um chromato 5 graphy (solvent: ethyl
acet at hexane 2:1 to o ta|n 8.52 g of
trans- 49 5- 9??r %éFFﬂ?F M no) cycl ohexanol. (2) To 10 ml of a
di chl or onet hane smidb;omm@ﬂ@tahélagmﬁoﬂnqSotIIhetnenbammdwohgabamd in the
above (1) was _added 1. tri | anm ne 6 hanesul f nyl
chl ori de waB°4® ?u??ﬂeg aﬂﬁ% ipng e?é ﬁﬁaﬁPlFEe ?oBFFgﬁrrshchH8°HP Pure
was stirred for 1 hour. An aqueous saturated sodi um bi carbonate sol ution
was added to the reaction m xture and the m xture was extracted with
chloroform The extract was washed with water and brine, dried over
anhydrous sodium 15 sul fate) and then, the solvent was renoved under
reduced pressure. 1 37 g of sodlun1a2|de was added to a solutlon of the

o ~ 5 . I 1



20 to the reaction mxture and the m xture was extracted wth ethyl

acetate. The extract was washed with water and brine, dried over sodium

sul fate) and then) the solvent was renoved under reduced pressure. The
residue was purified by silica gel flash colum chromat ography (sol vent:

et hyl 25 acetate-hexane (1:5)) to obta R1758 ny of

Cci s-4-azide-N-(5nitro-2-pyridyl)cycl ohexylam ne. (3) A solution conprising
10 mM of tetrahydrofuran-1 m of water, containing 640 ng of the conpound
obtained in the absyez(ayaﬁad17wdragsoﬂ (5 phenyl phpgphapeamdgosti rred at
30 room t enpe gt i 3 Ihe reﬁcﬁlon m xture was concentrated, and
the residue“%&s°® ﬁFY ?35“8 FV ByﬁgP #7485 col um chr omat ogr aphy

(sol vent: ethyl acelazeupahanmL[tiana); {B- opanon2 58¢r gy dbxy) -

N (5-vitro-2- g¥ # % iglsn% 4- c ohgxagﬁglanlne (the conpound of Reference
35 Exanpl o 47 FLOMSRY A9BF 0O KA SFUARYTEQIRAIBE 5. 1 to 5.6 - 45 (1) In 600
mL of diSret hyl f or (@)t 2lecyene- $u$peaded46©dﬂmgthf1am1nocarbonyl)-
traps-4-ter ni no cIoh nethanesulfonate and 20.1 g of
sodlun1a2|déy§;ag ilglﬁsp L§F8§Y§§ r§?.%§éa At 90' C for 6 hours. The
reacti on m xture Wak-peocyadoi ht ftbanat ér (modpkal inctadboniyh) eyyhyb-acet at e.
The extract rine) dried over anhydrous sodi um
sul f at e, 1gﬁ§?§ga$%Fglﬁ?gﬁéégggngved under reduced pressure to obtain
47.9 g of CIS 4- affde2 Neyarotlbltvapesat boéhybroyel dhpxyinndheylé®y{2) In 8
m. of tgfra of the compound obtained in the
above 61) a§%9%§%3%89a¥@£8F?Hg?gngggg§99 32?) and t he suspensi on was

vi gorously st|rreﬁsunae¢Yh9Grbgéhranﬁnéphéreya;m;é@nv@empepaagben?bb 1.5
hours. Durlggcigﬁeggygﬁgnopxggggg?ykgogleﬁgsten1mas replaced 15 twice. The
i nsol ubl es were renbved ton, and the filtrate was concentrated
under reduced pre$Slure: CXﬁéorbsﬁﬂﬁénﬁaQ PlreEhel-Bymsrhpryegbylamino-

ChronatOgra@Q¥b£§91Y@PEIoHQinQEQﬁB}HEEE?@Qbr£391élnef0||0“Bd by
chl or of ar m met hanol - aqueous anmoni a ( to obtain 395 ng of N-tert

20 but&%&carbonylf%]321CM3E9CFOﬁE§éﬁ§dfaﬁ?n%tg¥§)NAF%BEE@Hgiéﬁleenprising

10 nL of 2- @aﬁsaﬁpi)cﬁeQogeﬁ§1amenspaeeupdppbfanmaﬂnén the above (2), 1.63
g of 2-chl oro3-ni ropgrldlne an of dijsopropyl ethyl am ne was

stirred at 80" C f aayanarte tfﬁ%sréaéyl%ﬁtﬂ¥kfﬁr UGMLaBENRyncent r at ed

under reducedrpbﬁﬁsue?c1mé291msna¢ldedtylﬂpyefelaadnbhe m xture was
extracted with eth%i gcetate The extrgci6¥€ %mashed with gilne ried over
e

anhydr ous sodi um § tevanpgls fERANER {PGEROF¥RBIBYLBKTEP Feduced
pr essure®. T&EnrBsyﬂuernaﬁypucyéneﬂebylamincaagetyBﬁychbmmaﬁngraphy

(sol vent: chlorof?§p12f€%%$ nggrg 0£og€Lg%§%h¥é fég% £§%£ roc% om0 a

suspensi on of the resul oun oric
aci d- d|oxanﬂl)chelqhﬂxnlemﬁag]scatrényar01udnneenperature for 18 hours, and

the precipitates g@{e cgygggtfd[p¥ %g'&f@ﬁ'ﬁﬁt£8 9b%€£9d§g?ﬂi&§)9¥gé?erence

N-(3-nitro-2-pyri { )-cIs-1, 4- cycl ohexanedi am ne dihydro or
Exanpl e 5- 1héxyTan @osgcetylpnsrohjégnethe conpounds of Reference Exanpl es

5-2 toy%-6 in Tab ) S bt a Nyt n bove,
i ng fhe corr oapei heTLEnE DL LBl i | 00 A e B T AR RO S
CH3 O-O ~ CYEjCyﬁﬁgbﬁxriaw29°BaG?tY#EYBIQIFQ}P€¥Cbnpound ( 11 Conpound (2)

CH3 N-B 5) H2Ntgr b |
GG N Bos (5) HoN gy 7o EQUPOOALS) 4 COTPONILRASTL RotatLoly payedebony

p- toIuenesu??%héf%lnﬁﬁE%%t¥1PYFF?B}d+EN'~ i 5 Compound (6) 10
(S) -2-cyano-1-[trans-4-({4-(3-pyridylcarbonyl)pipera-

30 zin-l-ylcarbonyl]cyclohexylaminolacetylpyrrolidine;
(S)-2-cyano-1-{trans-4-{4-(3-thenoyl)piperazin-1-yl-
carbonyl] cyclohexylamino}lacetylpyrrolidine; .
(8)-2-cyano-1-{trans-4-[4-(4-chlorophenyl)piperazin-
l-ylcarbonyl] cyclohexylamino}lacetylpyrrolidine;
35 (S) -2-cyano-1-[trans-4-(cis-2,6-dimethylmorpholino-

carbonyl)cyclohexylaminolacetylpyrrolidine;



15 20 (1) According to the process described in the literature
(JP83-118577), methyl 1, 4-dioxaspiro[4.5]decan-8-carboxylate was reacted
with methyl iodide in the presence of LDA (lithiumdiisopropylamde) to
obtain met hyl 8-nethyl -1, 4di oxaspiro[ 4. 5] decan- 8-car boxyl ate (the conpound
(1) of the above figure). (The starting $&terials were synthesized
according to the process described in the literature by Rosemmund et al.
CChem Ber., 1975, Vol. 108, pp. 1871-1895) and the literature by Bl ack et
al. (Synthesis, 1981; 2pcy8ﬁ9)1}[¢2;n5 Hi-Xbuné teb-3.-88odgndblilhglconpound
obtained in_the ab | drQxi.de) 16 nL of nethanol
and 25 nL OF% EPeyeyg PFU% gmg Ec%q 18 r¥ﬁéq?egf%lon m xture was

i ce-cool ed, adjusﬁsﬁ Btsyphbtm 5tbyn2N4hydipehhdnnocawbdnaﬂdcanl@queous 10%
citric aC|d tr wi_ith ethyl acetate. The extract was
washed vvlthhgg ¥§99 mé?egtgéay rlnedlarled over anhydrous sodium sul fate
and the!$olvent WaS) F 2royadodhdécranduded4praesbameyllp ipletraidi ndc4b bgnof

8- et hyl - 5 li.c _acid (the conpound (2) of

t he above f ghg?%8§5%§§éﬂikg?gégt§%§g%98i2alﬁf6 19 g of the conpound
obtained in the ab8ve2(eyang4lsitgans-di-phepykrphdsdhoyiicagbiodal)9. 00 g of
trlethylanlg?cgggeiggagkng agghgg59r 1hebleuxed for 2.5 hours. The
reaction m xture wasS | ce-coole mnth an aqueous saturated sodi um
hydr ogencar bonat e (8bt &t FpaRo1d- dﬁrénsaﬂd(brFﬁéloaﬁpédléﬂéboawﬁydrous sodi um
sulfat%x)anp1baﬁa§@hven§1$@§beﬁgeve9caBﬂ%&y&%%qegqaa 2534arold dural uti on
of the resulting conpound di met hyl acet am was gradual’ly
added 9.55 g of péﬁés%rGﬂﬁﬂér@b@FéiFée4uﬁdePrP@éD@UéPPPQra&H@ -Lh&1lm xture
was St'rrEdcﬁEbéﬁyiP@?bl@ﬂﬁﬁg@kﬂ&ﬁoﬁQEe% gy&roih%lh%actlon mi xture was
poured into ice-water reci |ta crystals were collected by
filtration, mashedshw?hcﬁaﬂerlaﬁ&rEPPeﬂ (101&d§6P&ﬂ46ﬁr8PnﬂHéCW@&GIt|ng

conmpound |nhégplahlgg]gggtghﬁggggm&a@ngas added 100 nlL of an aqueous
solutlon cont al ni t ol uenesul fonic acid h drate) and the

n
i xt ur e as stlrrég ? FBBﬂPfgﬁgéFgPﬁré “f@r 3181R¥ArS - 1ineYIERL 3 fas
diluted with]ppragqifopsysahnbahed)sediloiekydandodackeyapbsy ryelluldion ;and
extracted with ethég gcetate ?g extrgc% mga washed mntq mager and bri ne,
dri ed over anhydr UEYEBAT Il SEPPAT & TARd 2  RET4BRGRY IREY ) Fenoved under
reduced prep$peelﬂ®nobhab0n&®1é&cgohbxylamino]acetylpyrrolldlne,
4-tert-butoxycarb m no- 4- cIo xgpone (the conpou t he
Shove Tioure) . (ayok ATLPRRE BotBErBEeA 18 12 B sor R SRR A YR red 30
in the AZbovpip8yiditoBarphonil3ogclphexiyaaatioaovyboreeylgdyirdel islibe ;nl of
benzyl am ne and 1 thyl hl,o a
tenperature for Zghg% §§ qﬁegnﬂg?gng (cggl\él?%dﬁtlln %gl 4 %%%u sat ur at ed
sodiun1hydrpgeﬁcazbonatzlserbphwh)amdlehexaéﬁ@dnm]awe@wﬁpwra@éu@u@e,The
extract was 35 wﬁ%dezwe§Qn$a&e[t99§ balme c9§heﬂ queaagaxgﬁgmanqu'um

sul fate, and the solvent” was renoved under ré uceg pressure. - To a
sol ution ofP%EeriééEPFFﬁBOEMhbéuﬁéOhﬁxxéamﬂn@ﬂaﬁ@ﬁﬁéﬁmrnﬂééd&@GEd 3 32 g of
p-tol ugnesul fonic(gpig. Bygﬁét@){EQELQ“@d[QY(ﬁGEhghyQEa%BQﬁblehe

precipitates were collected by filtration ed with ether and dried to 5
obtain 7. 49pgpgra21n 1l- ylcarbonyl]cyclohexylamlno}acetylpyrrolldlne,

N-benzyl -t-4-tert {§yt pxy &ﬁ@omykeﬂhﬁg ﬂﬂﬁhhﬁkhbx%tﬁ%ﬁbﬁb&bﬁb@@b&&npito|Uene
sul fonate (the conmpound of the above ggure . .(5) A mxture conprising

16. 63 g of YﬁéaEBﬁﬁﬁbhBYSBPBFﬁgaaWHnPhéC&B BYEEPllﬁléeg of 10%

pal | adi um carbon agg- ﬁOQyﬂholﬂ QErHﬁEhQDQh was thtehyed pupden daydr-ogen
atnnsprre gl gt ; £4 hou pal | adi um arbon was renoved by
filtrat AGPPREL | FYEFaPEX §m&8ﬂ éﬁFFX RYTTPRAAB&EI ti ng resi due was

di ssolved in a m xsure-e6yaho-nl [6fans- aqmeomsaie%nsedhyﬁrbydrqu@aasolutlon
and 300 nL of _e he&é tge li?ethir Ia¥i was . was g ter and brine,
dried over &MRy&F¥hE2EBAPYM SYUFFOREX ﬁﬂlPﬁéa§8FV R??ﬁg& dfSied under
reduced pressure {R) obteayané- 87[graﬁs 4-(5-nitro-2-pyridylamino)cyclo-
t-4-tert-bu 9% ar bon s et ;r-1-cycl ohexyl am ne (the conpound (5)
of the abov8® ¥gﬁ?é?°¥§6n%§?t?ﬁ829? BFBFé in the step of the above (4) was
treatedsn th an aQEEOMSCsadouH}mydanxpde(SGbyhnonZapgrénynaxyedywubh
chloroform_ _The.extra wa ed.wi.th water and brine, dried over

anhydr ous sBﬁfﬁﬁ?@hP?g?ﬁ Xﬁgﬁfﬁéo%bpﬁgﬁf was renoved under reduced
pressure. The residue was 25 applied to NH-silica gel colum chromatography
(sol vent: hexane-ethyl acetate (30:1 to 3:1) to obtain

N- benzyl - c- 4t ert - but oxycar bonyl am no- 4- net hyl -r - 1- cycl ohexyl am ne. Then,
this conmpound was treated in the same manner as described in the above (5)
to obtaln C- 4 tert- butoxycarbon 30 ylanlno 4- nethyl-r-l cyclohexylanlne

o Y M o S -~ o p— o S



6-1 (1), t-4-tert-butoxycarbonyl am no-4-net hoxynet hyl -r-1cycl ohexyl am ne or
c-4-tert-butoxycarbonyl am no-4- net hoxynet hyl -r-1-cycl ohexyl am ne was
obt ai ned. Reference Exanples 7-1 to 7-18 10 A mixture conprising 1.70 g of
t-4-tert-butoxycarbonyl am no-4-net hyl -r-1-cycl ohexyl am ne (the conpound
obtained in the above Reference Exanple & 1- (5)), 2.04 g of

2chl oropyrimdine, 3.24 nL of diisopropyl ethylamne and 13 nlL of 2-propanol
was refluxed for 12 hours. After cooling, 15 the reaction m xture was
diluted with wat efRhndl-exénaecBedtranh- ¢t Hiimacbydtamindherbshyattyads-washed
w th water ﬁgg Péh?ﬁ 9&%@%19¥?Ez3?@¥%5@“5 sodi um sul fate, and the sol vent
was renoved under ce ressure. € residue was purified by silica gel
col um chronatogrﬁphy4(smhnenﬁ [erhpB-20 (Acésaindhdiamdcadboiifl) oyE0050) .
The resul ti 4 mL of dioxane, 10 niL of 4N
hydrochlorr@gxgi)%ygllilg %ﬁgﬁ kﬁ?g%XEQd%gFéto) and the m xture was stirred
for 8 hdurs. The fRhet4iovanpxBulérams-drl(mbezghoilihocabonghdcykéo-
precipitate : filLtration 25 and washed with

et her. The €%§%¥§§§ég%¥§5?5F2k3§%é§392§8rvéédrn wat er, whi ch was saturated
with potassrun1carbbnﬁteyasqueduennBy4evaacDéddmthcehbonyﬂ@cnﬁ1$he
extract mashgﬁyf 9H8fa§99¥9£ﬂ¥§z§? h¥pesul fate, and the solvent was
renoved under uced pressure to obtain 587 ng 30 of

1- net hyl -t - 4- (2 ﬁVhen?hﬁﬁytaWﬁneymponnéyérbhQXyaanhﬁ@meReﬂ@nenééYExanp|e
7-1 injbabl gcedpt4H58) shie €AEPRURAgrobnBeLeLsRA® EXIARLESn Al O 7-5 inN
Table 5 were obtained in the same manner as nentioned above, using the
corr espondi REPSERP¥i AAPHARLEPFX| 3CtANAPE, thenenaBRBoaRYS VAt YROEPERY -

Exanpl es 7-6né@ ﬁaSeIQu abierSi¥aniBiebtrgi aedibh LBBetalR 1FRBREHUASN
ment i oned - 50 above)_using

c- 4-tert - bupPBRY¥ar bdhyd WRPQPr&ﬁ%&la¥SQC?%¢bthy¢bﬁ¥n%e%?%éltbﬁﬁound

obtai ned inyibe absyecReter speevExagRkbeyd- ¥¥p66k» aﬂﬁebﬂﬁd?QPEB%@@Ewag
starting materials. 5 Al sgp, the conpounds of Reference Exa es 7-10 to 718

in Tabll® 5 ¥Rr%2HhPus nBATiRet RECE8ABARAReP - asPABAPLBned 588@én'usrng t- or
c-4-tert- bUbﬁ%YﬁBéb@ﬁ#éﬁﬁlﬂ@sé hydypsyaeahyl aipbpeyavobesyliaasee rfiRef erence
Exanpl e 6-2) and %fe E%e gndlgg startlnﬁ H?Eiﬁials. 1? Ref er ence
Exanpl es 7-19 to 7=3% 4=P8r PO BEF oxYEaF BERGF R nd? 4°Fefhy 8§8F8ﬁ8§énone (t he
conpound (3¢aDIyRméeepnahlExaamtetﬁeihoﬁndfthhecpreeapmndnngnstantrng
materials ( nds e ed in the ce of odlum
trlacetoxybfg%ﬁg%ggdgga roon1 1gnp%§g ﬁPgef%r EE E ﬁge F ?lng,
and themd, ahyamednareétnEatDBPIVhenhehetomm pcxtione was carrred out to
remove a protecti ro ( a r ) moel j conpounds
of Reference Exaé%ﬁgg U@B $5?€§g§¥§néqgg¥gng.?nggfe%cgghgggc%gng lto

8-4 20 (1) q®llﬁoantebtahlﬁeshytehbechbérbdetbelDrﬁsnntoﬁnabntmgnlﬁsQS g of
4-(tert-but bogy. L ohgxa o]
N—nethylben§§¥gﬁ$n%gwgggggg%§¥ﬁgeog¥ EHE? 595%?t??§§§Fo§§éoﬁéﬁ§8PF8e under
i ce-cool i ngtebmEirhet o RPRFE nésSQPPPFeEeéﬁaﬁéénbYeﬁﬁBFHﬂuréhﬁérl§4 hour s.
The rea6ti ofj £oa S& &t i EcHass dokpbedeWi B 8B amweouatéadbynhnhlbltlng

hydr ogencar bonat e sol ution and extracted with ethyl acetate. The extract
was washed RRERH v@REYM@N{CHEVREY -dri ed over anhydrous sodi um sul fate, and

then, the solventEﬂ&ﬁpxegnasdswaﬂealéegyéedlﬂeeﬁﬁurelaﬁaeeée$el&lng residue
was suspended in 3 exane and coIIectgany f| tration. Thi s nother Ilquor

was concent PRed HPehes 2R dh¥PRad PFF@B byDKPEZELyEsmGe| (such

chromat ogr aphypdsopvendiabenapergl hybmaa et ahgpe27nsdul @n8RAid() piapdtkbe
resi du Omas fur her susgended in hexanﬁ gnd callectgd bg fgltrat'on
§ d | $€BhP

Whor ebg0l ¢ SRRPLESAF hER wi ERCRhas 352 bafie FOpPBYi Bh PALGaDY
fil ':)r ati lonl\cll_lffs@?dlﬁr)g,?: %eg%ﬂf/, l0\|<Ierea;:1niq,tlipid mztaboléim disorder
N - benz er ut.o onyl - N, - -trans- { - \

Ny el oheaneal Siih s ASYERLigrtha oinduding bYPRrFsTainseRtdenia 2760 g of
pal | adi um hytchienxs de- mmt@bmmsmep&ndedséa tettbAnak washstibiechad to catal ytic

hydrogenatr qn under . ure roomtenperature,over ours. The
catal yst wa ?%%%5 Hg nEhF¥F OnoagaoPﬁEOFFFtrggguﬁégdcbﬂggﬂ?aﬁ?éd under
reducedSpressnneytsymdmema QAEBSQ afid rejection of transplanted organs
N-tert-buto b ggg%l met hyl -traps- 1, 4- cycl ohexanedi am ne. (2) The
conmpound ob arne he above (1) and the corres 10 ponding starting
materials (chloride) were used and reacted under reflux in 2-propanol in
the presence of diisopropylethylamne for 12 hours as in Reference Exanple
7-1, and the resulting conpound was subjected to acid treatnment with
hydrochloric acid, and then, neutralized w th potassium 15 carbonate to
obtarn t he conpounds of Reference Exanples 8 1 to 8 4 |n Table 5 Reference

- o ~ oA v ~ A= NN Y ~~N N7



- 52 by filtration to obtain 568 ng of
traps-4-(5-vitro-2pyridyl oxy)cycl ohexyl am ne' hydrochl ori de (Reference
Exanple 9-1 in Table 6). Al so, the conpounds of Reference Exanples 9-2 to
9-45 5 in Table 6 were obtained in the same manner as nenti oned above,
using the corresponding starting materd &#l46.- Ref erence Exanples 9-46 to 9-47
60% sodi um hydri de was added to 10 ml of a tetrahydrofuran suspension
containing 1.00 g of traps-4-am nol0 cycl ohexanol hydrochl oride and the
mxture was refluxed 6p5edthodr cofbbehaCOOli 88 hOphaematenpeealuie,

2-chl oropyrim di ne. was sl ow add d thereto and the m xtyre was stirred at
r oom t enper AFGPRERBF &6 Sﬁ65r§ e¥Re r85cFE8npﬁF§FBFelﬂa§n§68PedslRFStﬁce col d
wat er and exﬁmaengduﬂefhlchboaob@bﬁhyiscfhe exttae&ape&tWQSBanwnbh brine
and dried oyer g gdroua sodlun1§ I g 9 ﬁheg sol vent was renoved
under reduc®§2PrE§EulBRATRATFASH yB f Fad 5§ ‘silica gel colum

chr omat &gr aphy (snlyentthetbyhpaaeaabe bn&apeeéénﬂ)1h0eﬁhhehohasnuakone) to

obtain 788 of . raps- - rlni . N cycl qhex m n Ref er.ence
Bampl e o 4bORReTkbr oaRf Ehupo REELE BuRboREEEF R aRBr et Yo hehl Hofani o 6
was obt ai neasi a phermaaEunﬁnaercampaenalonmﬁb@boﬂe ahsmngemh3s€ﬁatespond|ng
starting materi als. Ref erence nBIe 9-.48.1 the sang annet .as in

Ref er ence Eigﬁﬁré § R armaco 1net1c chafacteristics [including bio

traps-1- teravbulahytatbonyhannnoe4me3abpndo-8tppiﬂd¥&oXpﬁa¢dﬂdhgxane was

obtain u ) n qf, 3. h| ou 0O m of
et hanol: wasHapes, savet yimByERERELAT, Busy. PRpdudboll BRRARI R AsasR o1
then 1.6 nlbbhdhypdraabpabibtdhdkgdr ete.-here added thereto After the nlxture
was stirred for , 2 85,k ; n a n was
added thereto an59¥g28g§§§u%éﬁgggg?g§l%ggéégg§k4 %]Q§EEQQh§”?grEHE
reacti on niRregentasngsntyonedst weldoast éfpephiaumarentid ceiseffbicasywer e
removed by {{Lt{a81RY aﬂéltﬂ9pakgayegﬁlﬁaéf@eeeeahaakﬁ@ WRRLr gguced -
53 pressure. The reSulting Tesiduée was crystallized from ethanol -water
(1:1) &¥d th@PE?YEPQIénﬁéiencéﬁpééﬁéenbyeﬁppﬁﬁatFéngﬂécesﬁa#ﬁaﬂlys)g of

traps-1-terbabugosycanhenytaibAOc4n( Be2BbA®1 ¢mBY! b9y kavwhCelabaxage. S
Then, hydrochl oric aci d-di oxane was added to _an et hanol solutlon/of this

conpound t o"8hBPEEt SEBL %R L BNFr EQt fFBAESL BeSBPERn (WO98/19998; WO0O

traps-4-(3- 302 00; 2upystdybexy)cychebpsykan veihydvocbbor hde3(-Reference
Exanpl e 9-48 in Table 6 Ref erence Exanple 9-49 10 I n _the sanme nmanper as

in Referenc% %&anbpgugt n5y ﬁ§| é., Current Med1c1na1 Chemistry, Vol.
traps-40(teét-pptoxycasbonybappnopeystebexagohlandinh@neer.r esaapdi Vel .
starting m

I
traps-4-(5-%?Le§§ia?86n9752 HePRY I PRRopTFPACRPA: 4801 ByY cJETBREEYI ami ne'
hydr ochl or i Tledags wblai hed. ph5S Ibe hyduo¢hbeblde conpound was nade into an

aqueous sol ution, d t i pate and
extracted with ch %?o %chﬁgvg ﬂggﬁd ?g ggorn1(ﬁe é?%gcg %gﬁgﬁé 9-49).
F@ference Exanpbesu8e80fov 8- ﬁhazmabauSQCnL vkechithetoim was rees$okmed
2.75 g,§

Ntert - butoxycar%onyfof?agg-3-?gag?ﬁo§§géf ?§Fﬁgfﬁ$ﬁfhfgéyrlnldln 4-yl ox
)cyclohexyﬁaﬁmnbeeaoéohbeunuaamaeeﬁénenééYEiaqppeaglagspﬂmopft&he
deprotectio C r di X ) 7 0
7596n10hlor%oégﬁgﬁgoP%Pa%§C§ghgmgg ggg ggﬁo gaéo S%Fogugh % Eg ﬁ?xture

was sti rredch%°¥b6¢nté\ﬂaéﬁ&?urEhPéPhQQerrPﬁuh¥§r°1Fﬁ@mld§ 14n§ en

di met hyl am pgghydeoghlarsdecapdcR- 49 HEeQBtEr'QBHXEéﬂb”eowﬁﬁﬁt@dded thereto
and the m xture was further stirred for hours. An aqueous sat urated

sodi um3fydr ®§ereEe boRatB2aePUL fORARAS eenaGHEHUi5°9ﬁéepe&eﬁwéﬁtﬁnqure and

the m xturemyBsatéi reed. Memadheidd ofofeide | @yveE AesorPbhegtess by
separation, dried over anphydrous sodi um sul fate and the solvent was removed

under reduc%ﬂbbFeESﬁFE(S#h UeBsRAUEARASXBhr PFPEB b§ SRRFcHi&bI af PasR
chromat ogr aphyr (eR&MEDNE;, ARXaDRathl AEEa35sh0ENM:(8R: 88 hOsbAQuR) halle, OBt ai n
2.74 g of N-tert-butox carbonyl-tra S-4- ES et hoxycar bonyl - 2 édlﬂEth yl am no)
- 54 pyrih?ﬂ?ﬁgilyToﬁg Eyc?&ﬁexyPﬁnPﬂea *ﬂ?énEoﬁﬁBGHdmﬁééld Bﬂ&téBFBd by

treating W48 QygaDcchmosattaghd- dhéxaﬁlﬁe)aﬁdysbésﬁﬁﬁembhﬁdnelﬂ ralized with
pot assi um carbonate to obtain trans-4- ihoxycarbonyl-25

(d|nethylanlno)pyT?ﬁ1ﬂ?heﬂt§Y%x9T%9€PB e§§ afif g PReFBREAEEIERAMEI e 9-50 in
Table 6). Also, the conpounds of Reference Exanples 9-51 to 954 in Table 6
were obtained in the sanme manner as nentioned above. 10 Reference Exanpl es
9-55 to 9-57 (1) In 15 nL of ethanol was dissolved 2.675 g of

N-tertbut oxycarbonyl -trans-4-[5-ethoxycarbonyl - 2- (di met hyl an no) pyri m di n- 4
-onxy]cycIohexyIanlne (the conpound of Reference Exanple 9 50 prlor to

oy o, P . a - Y o o ”~ N



30 form Thus, the conpounds of Reference Exanples 9-55 to 957 in Table 6
wer e obtai ned. Reference Exanples 9-58 to 9-64 (1) 0.494 m of DVBO was
slowy added dropwise to 10 mM of 35 a nethylene chloride solution
containing 0.526 m of oxalyl chloride under argon gas atnosphere at -78' C.
After 15 - 55 mnutes fromthe conpl &5 on of the addition, 30 mM of a
net hyl ene chl ori de suspension containing trans-4-tert

but oxycar bonyl am nocycl ohexanol in was added dropw se) and further 30

m nut es Iatstceﬁt581§1saittthetbytaatnehnapréseddednbbﬁtebﬁ anditbesm xture
was stirred.g : 78 g g nlnute an at 0 f g ninHtEs. An aqueous
sodi um bi cat b¥nat Eegﬂ? t 3 tmagnaa 840 BhBOFBaLPI BRANPXPYPERERA t he

m Xt ure was extramhedowwéhtthéoeoﬁpbﬁthme]edfracphmnmadéhedcayey anhydr ous
sodlunrsulfate E g t hen Fg Ré g gg ved ﬁ reduc

pressure. TReCFREAPIFnG2tEsFRBESRASC 8n8§85Fﬂ 1ﬂ¥§3 éOFSSBPo§§I et her

m xed salveadmaﬂdsteké&cbedlby brlpaaEnearhmlpbaadnueeaoasgcohmonly

4- (tertbutoxg arbﬁn¥lanin %c%?lo exanog , éZ% Tp 350 nh 8% ? t ol ueng

sol ution coRPSf nPRY*33°BB 3-8t REPREAESRPOURECOLESi Aed®Pri®theI8BBYES( 1)
was added deapsuie, 3pdwatrof idjlchidni sobutybnabudi huhahwdrei deFdol uene

sol ution at -78 the mxtuyre SLLLE at _.th rature for
4 hours. AFTer" f% xgggsfegp?eggenfmggg 5883gt &avsstiggecgsggg EB
nethanol drupdhsentexcheleﬁtnvxtaré;lmeﬁtnacoépmabée 1 7-15 addedaﬂhereto and
the m xture r o] T. Ci ub

rennve 0 ?M?? %%%%§g?%g Sﬁﬁgn?% aggPaé? E&E?h 2?28563E228§§%?ed and
dried over fhhyedroardsbubuirankf ate. fohm sopvenaransoneﬁﬁveydmnaetOreduced
pressure, t@ﬁerﬁéHéi'Hgtﬁé resi due was suspended i n chloroformisopropyl

et her m xed sol vent un eatln and the insol ubles were renoved by
filtration. The fTh@re@elmasteeheent6e§edofahbetnbmeCFheesan@pepeﬁaﬂan was
performed wihy 'gﬁefﬂaxhueabsr1yTHeca§§aL&bngaitlEﬁa&eowaafceﬂeentrated and
t he resi due was urif by silica gel flash colum chromatography

(sol vers ePﬁ?FeaEe%aYEBHEQBn@aYIVZrYo ¢epenflingngnt kBeoBERLAEGLEBLSPPesS

crystals wenetﬁaathageSU§9§§Hedaha ESﬁéﬂQibﬁOBEOHYbaQEGQ& nhﬁadlaohgent
under heating and_subjected to filtration at O obt ai n cis-4

35 tert-but 8XYRERHORYRAATRoRYLE0REXARBI MI(KY TﬁérEbﬁﬁéaﬁd¥ areﬁegepéx
Exanpl es 9-§Boti® 0:64tbn3o mg5ﬁg pabl @ag.were obtalned in the sane manner
as i n Reference Exa ng the.a

cis-4-tert- butoxy%%?gﬁai?%ﬁfﬁgiﬁe ﬂ%ﬁgngﬁy ﬂg Fﬁg BS?FSEBonBVﬁﬁté?ﬁrtlng
materi @los. Saikeber ppepatu@npbeotfing(tp Lhei EbULewdagprPebrgss. AR gndf

4-tert-buto carbony m no- 4 pet hyl cycl ohexanone, of _sodi um
borohydride ﬁﬂciﬁﬁ hﬁ EqungbﬁyFO idﬂd? §a§ sngPgd PCFSSSFfenperature
for 1 hour. Under (Preecess|Ahg, the reaction 10 m xture was diluted with an
aqueous saturate 0 Lon_an X I
acetate. The resSTﬁlng iggrg % %%gsagg eékar?ﬁ ggge#g %ggr¥%ggn gpéd over
anhydr ous soaihubesprénéeddahd rhanrintieasopmeaundarepsrseatiednd®r theduced

pressung tosobtai ) 9r£P.9 of a 15 m xture of
t-4-tert- butoxycarbony am no- 4- nethyl-r 1c cl ohexanol and

c-4-tert-but oxycarbonyl am gaﬂe g%b lL,ohexanol . (2) A m xture
conprising 9.20 g of the mpoting™ obr'ai ed i the abq!ﬁ](l), 8.26 g of

p- met hoxybenzoi c acid chloride, 20 5.93 of/ di nmet hyl nopyri di ne and 100
mL of nethylene chloride was refluxed fgr 20 hours. After cooling, the
reaction m xture was washed with an agugous saturated sodi um

hydr ogencar bonat e sol utiop, an aqueous 10%citric acid solution, water and
brine, dried oveVh@RAYErBUSK SRIERTAA DS 3 et el vaesidve v Adiaentheas
removed. The resggsde M@§ngﬁysgglhbgggeﬁrggbnehexane to obtain 0.68 g of
c-4tert-butoxycarbonyl am no-4-neth g4 nethg ¥ghenylcar?onyl)-r- -cycl oh
exanol (ci sWtbRpdufgfronpdreprese §F8u YwsBephPFPELa B9 1L{Fica gel col um
30 chromat ography [sol vent: ethyl acetate/n-hexane (I/10)] to obtain 3.50 g
of a mxture (1:5) of the above conpound Ril's conpound) and

t-~-tert-butoxycarbonyl am no-4- et hyTm Anethoxyphenélcarbonyl)-r-l-cycloh
exanol (trans conpound). (3R%\— @ 3 i ng I68 g of the cis
conpoun@ 35 obtained in the above (X

g of sodi um hydroxide, 150 nL
of nethanol and 120 nL of water was heated at external - 57 tenperature
of 75C for 1 hour. After cooling the reaction mxture, the solvent was
renoved under reduced pressure and extracted with ethyl acetate. The
extract was washed with an aqueous saturated sodi um hydrogencar bonat e
solution, 5 water and brine, dried over anhydrous sodium sul fate, and then,
the solvent was reaned under reduced pressure to obtaln 6 61 9 of
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Ref erence Exanples 10-2 to 10-8 The conpounds of Reference Exanples 10-2
and 10-3 in 15 Table 6 were obtained in the same manner as in Reference
Exanple 9-1 by using t-4-tert-butoxycarbonyl am no-4-net hyl r-1-cycl ohexanol
(Ref erence Exanple 10-1 (4)) and the corresponding starting material s.

Al so, the conpounds of Reference Exanpl e 10-4 to 10-8 in Table 6 were
obtained in 20 the sane manner as nenti oned above by using
c-4-tertbutoxycarbonyl am no-4-net hyl -r-1-cycl ohexanol (Reference Exanple
10-1 (3)) and thewheredeapnh,dlnfg astdant ihay emither isaing nieefrareycasExanpl es 11-1
to 11-38 and 12- Lo 12 96, A m xture conprising 500 ng of

trans-4-(tert- but%xyig ca?BSnﬁranlno)cyclohexanecarboxyllc acid, 250 ng of
Nrret hyl - benzyl ansagx 4Béregfofamd(denuaahybanbyomaknpb)t&etbybdambodl|nlde
hydr ochl ori 306 b I 5 of
N,N—dinethy?ﬁggngnng magégp¥?re v ?géggggﬁé%pgsggure for 15 hours. The
reacti orb m xture hase88mphde bistbebpadtderfigthe aqweousdsddidin, a salt

hydr ogencar te s a X t .ace e. xtract
was washed &??ﬁ 2 ngkhgﬂﬁr leﬁ Ehﬁg ggeﬁbggﬁgggéhéagoéghnfggg §?é and

t hen, the sorvensamaswnehnaed1undeannedbeed pnebsaseanoadhaannmegalng of
N-benzyl-tr re.3

butoxycarbo%§ 5n$h§ kf g%ﬁ é?glSﬁgggngggﬁéoggﬁfdganAbﬁlxtuFe conpri sing
670 ng of this codpobhd, raaqtluﬁ gRsiduesgf Aydroommenly weed-véasbieeand 5
m of diPXapgsiBaest bhbfdad! ar A2ALLEADELBHYT & 18kl aRRYISu1 FRRyASRE | ON

m xture was concentrated to obtai n 585

trans-4- an1ﬁéORPbéﬁéyPnNﬁEVﬁypéﬁépdﬁé%dnseaﬂﬁo%aﬁl&6 Hp@foc AMeRgd@hich
(Reference §hEXﬁHQb§e$1a%oh”1Iagh%tZEulé&§g prBeere@aounds of Reference
Exanpl es of 11-2 to 11-38 and to 12-96 1.n Table 7 and Table B

menti oned bel ow wBRe BBREFHEB PAH the SamBROHBANF IdsYhEht LBReGoRBOVEdDY

using the corresperdiRg Shakt kRgraBENeaiOBBOUASFiLA OBl AnJAl sahalamiam ne
conpounds or cyclic secondary am ne conpounds such as a piperidine

conpourt®, aSPLEEREzPRe¥iSRPBENECLI¥ERE) 1n( BREy PIEF RSt OFn 2PESECEt Ofr &2
conpounds, hbed &aBepeoebtai ned by saturating an aqueous solution of a
hydrochl ori de salt co oun? Wi th otass'un1carbonaé and %5 after
extracting the sof@tF Heeﬁro BY oP R} VAR FnlJe¥hReeRBL5BP 16V A 168Fum

sul fate andasembvdagsthetsaavemeemydaffeeducedtneeseubelanAanahefs&arting
am ne conpounds_(a p| eridine. onpoun pi e co ound t hose
aynt hes! sodeRy P hE: bRCREPRITE L3R RaPEPana  LBEhAPEL 1 E8PBRSRYE. Batekioti oned
bel ow, 20r kpoepybeahodbody eoabpned demhcuslfbemamﬁdwerélmsedyﬂ Ref erence
Exampl e 12- m g o]

trans-4- (te?glgé%o§§éa§ g%g §?§Eh§§§|oéégggec§% g??ﬁfceggyd,aféfgtg'of 25
t hi onor phol Eaduege9Omgtbilene3ctil puilgl adiabpeopgthaset hghdarbddirinmode)
2.74 g of 13hydeoxyREngahti 8 fokh@QQ §810En9§ Nal demBhLiYhbel Rde was
stirred at roon1ten§erature hours. The reaction m xtufe was nade
basi ¢ by addi ng aBh38 ngaesbiuenssuitabhydprogenedebatafetooldfi 6n, rand
extractad wibByehbyl acetabs. tIRSe%éEﬁ%Ett$ﬁ§0“@5hed with water and brine,
dried over anhydrous sodiumsulfate, and then, the solvent was renpoved
under reduced preA8uFBe FRédr@EFAREOHASABUSPRAERBIFNDARRSAEPEpFHaBPA&r and

precipitategipgie ﬁét&@'h?ﬁ&@deb¥u5h|EEaEbamuhthBEQHB, alkali metal
N-tert-butoxycarbonyl trans- 4- hlonor hol i nyl car bony éclohexylanlne

- 59 (2) TSaSB°HFtSfSHCEhP8r PGFHWSSFE PaﬂtEOﬁPglﬁPﬁ@ssl cgFPpRate.

conmpound obiakagd mathmeaahexedélkubasaaddedlam9metabx1de, alkali
75% m chl or ope

8 enzoj ¢ acid_under i &g i 8 and_t B ture %es stirred
at room% enPeFat uPBCRoRS15RGHPM. TAB Sa aiti BREALxPYPE KIS enBHERDESi ¢ by
addi ng an agoeous ﬁpdrUﬂhbydaﬁgepeaabelahehyahukuae" afd.¢xbraanhed W th
ethyl acetate. The gxtra?% was was 'th ﬁﬁ%er .and Qr.i,ne drled over
sodi um sul f 3F82RaRd°8fA&n,' *Phe 8B ﬁt éeF oBAnGna8t 1PERECRY Lor essur e.
The re5|dueemhslsmsﬁendsdméahymmdrphom&npyIpgthe&neand1peehynahaneaewere
col l ected hg L% ﬁ gi cogpoun was %E nded i.n 25 nlL of

di oxane, h9aroe F8FP8PXEF 8u0x8ﬁ8 Fafi B EE% ;ywégegdded t her et o,
and thesm xture wéBrstesseH)for 16 hours. Ether 15 mas added to the
reaction m xture and_pre itates we (o30) Iec ed b i

di ssolved in matef %ﬁ% g%$ﬁt.%ﬂ°ﬂ%s£ﬁ%d8LB3§ &Vsy d?ESS|U§Pe
carbonate) and extracted with chloroform After the extract was dried over
anhydrous sodium sul fate, the solvent was renoved 20 under reduced
pressure. The residue was suspended in diisopropyl ether and precipitates

were collected by filtration to obtain
trans- 4-(1, 1- dIOXO 4 thlonDrphollnyIcarbonyl)cyclohexylan1ne (Reference

p— o AN N~ ~Nr ~ r e e A Ny s pem Y



- 60 chloroform The extract was concentrated under reduced pressure, and
the resulting residue was purified by silica gel columm chromatography
(sol vent: chl orof orm nmet hanol (50:1)) to obtain 240 ng of

N- benzyl oxycar bonyl -traps-4 5

[ (pyrim din-2-yl ami no) car bonyl ] cycl ohexyd@ani ne. This conpound was applied
to deprotection treatnent to obtain

traps-4-[ (pyrimdin-2-yl am no) car bonyl ] cycl ohexyl am ne (Reference Exanpl e
13-1 in TabbEeBéntAinventhenconpounds of Ref erence Exanples 13-2 to 1310 7
in Table 8 Le.9 taln in_t §a§e erfas nti ne .above by using the
correspondiﬁg sfg???ﬂﬁ nﬁFBFF3F§ P &18¢ LOTEK; 63' i"di ne. The
deprotection was carried out as 1@ tloned beIOM/by usi ng hydrogen

brom de-acetic acid. That is hg 15 conmpound was stlrred in3n of 30%

hydr ogen broni de- aget.i ci t 50y fo rs.

di i sopropyl et hera'a/a ? @ eNEQa@H% e a pr e ‘pEer[ ates were
collected by filtration to obtain a hydrobronlde e deprotected
conpound. This hydrobrom de was made into 20 a sofution and the solution
was saturated with potassium carbonate and extra@MNd with chloroformto
obtain a free form Providgd that the deprotection of the conpound of

Ref erence Exanpl ewh8reingBg ‘caepredente By ) ugi pgnparcadicumP2SYEAdBoRTas
ment i oned bel ow. That mct91ersstehaeehtsﬁh&apyﬂ@%%es}c&q%p@%wn of the
conpound were added 1696 al I adi um carbon catalyst and ammoni um formate, and
the ni xture was r@hFEReEaYThé FHBSFBBPé§dwéFe(PénﬁpeémbyofEFPPQtWBHCQnd t he
filtrate was concggpyrpteduyidetukedicadadfepiresentea Bef ehengefuagp! es
13-8 to 13-16 Under argon atnpsphere) a m xture conprising 1.0 g

traps-4- (benzyloxycaonnylanlno)cyclohexanecarbonyl chloride, 1.92 g of
tributyl phenyltin; 61 KRg-of dichlorobis 35 (triphenyl phosphi ne)pal | adi um
and 10 nL of di oxane . #as stirred at 110'C for 12 hours. After cooling, the
reaction - 61 mxture was concentrated by a centrifugal concentrator,
and then, the resaf@erWasndlisIdwedthe &£hé ahya Digs ans adef EnaPposbbesd, t o
drynes mnth of silic . resul ting residue_was urlh by

ST oa el Prafechraharsg, d5ngeaCtiBR.anFonBeHpR AERrSeerRatahY (18Y) (o
(1:1) to obfarmuB83[nyY] of

N- benzyl oxycar bonyl -t r aps- 4- benzoylicyl ohexyl am ne. 870 ng of this conpound

was stirred with 1.0 g of trinoethy S|IyI i odide and 5 nL of chloroform
under argon at nosphere at r/f " ours D sappear ance 10 of
the starting materiall @#?:@60— mA of netpgyjol and 5 ni of
di et hyl ether were added to he re gtion m xtur d t he nlxture was

stirred at roomtenperature for 3 days. The re Itlng preci pitates were
collected by filtration, washed with anhydrous et hyl 15 ether) and drled
to obtain 830 ng of traps-4-benzoyl cycl ohexyl am ne (Referepce 13-8
in Table 8). Al so"PEhERofpdifRiseHi™ '%lz‘éfaer%ﬂ%‘ée%&h%l%?‘i% €°’an&31 19
Table 8 were obtagnedplnahheR%anﬁimanmﬁveashanmamenmdamhmge ak0d&eimednce
Exanplg 13-17 (1) LLaps- 4- Met hoxycar bonyl cycl ohexane- 1- carbonyl chl ori de
was obtalned fron1% g bf traps-4-nethoxycarbonyl cycl ohxanel-carboxylic acid
and oxalyl chlarsadkt Thé&Begfowittbr phel cnmpoasdacepdedeapedsbyt sh®0 nl of a
net hyl ene c %9&& g @ solutlon t hereof under ice-cooling, and the m xture
was stirred h The reaction m,xture was poured into an aqueous
10%citric acid solutlon) extracted wi t chhl oroform dried over anhydrous
magnesi um sul f at ngd. t hen vent was renmgved_under duce

brossure THE FetrhfiotanPRRE b phfadfny LRPPLRgLFopFReRnssR by the

chr omatagr apbymisal ¥eni: et hyl acetate-hexane (1:1) to ethyl
acetatechloroform (1:1)) and crysfallized fromhexane to obtain 6.49 g of
traps- 1- net hoxycar bonyl - 4- (nor pfdl i nocar bonyl ) cycl ohexane. 35 (2) Under
argon at nosphere) %gdnL of 'rahydrofuran sol u n contalnln 2.0 g of

t he conpound obt &R - d—GhipeCQy—Nis atjed dropWEe to 40 niL
of a hexane-tetrahydrofura y.

5) Isplution contakning LDA (lithium
di i sopropyl am de) (0.024 nol) prefdited at the tIBE—U? using at -78 C and
the tenperature of the mxture was el evated to ﬁ% 30" C over 2 hours, while
stirring. The reaction m xture was cool ed again % -78'C, reacted with 1.46
m. of methyl iodide, and allowed to stand to 0'C, and then, water was added
thereto and the m xture was extracted with ethyl acetate. The extract was
successively washed with an 10 aqueous 10%citric acid solution) water and
brine, dried over anhydrous sodium sul fate, and then, the sol vent was
removed under reduced pressure. The residue was purified by silica gel
flash colunn chronatography (solvent: ethyl acetate-hexane (1:2) to (1:1))

o I




15 m xture of 1-nethoxycarbonyl -1-nethyl -4-(norpholinocarbonyl)cycl ohexane.
This mxture was stirred in a mxture conprising 158 ng of sodi um
hydroxi de, 1 nL of ethanol and 1 nL of water at roomtenperature for 12
hours. The reaction m xture was extracted with diethyl ether, the 20
extract was washed with water, dried oved8 anhydrous sodi um sul fate, and
then, the solvent was renoved under reduced pressure. The residue was
recrystalllzed froma m xed sol vent conprising diethyl ether-hexane to
obtain 592 ny of ehegéénlnbnfn ,0fR** and A have the same meanings as

1- nethoxycarbonyl nﬁé nor phol i ne25 car bonyl ) cycl ohexane. (3) 546 ny
of the conpound (S|ng one J obtained in the above (2) was stirred in a
m xture conprlalag125thageof saddubyhydmoxidg, thenproterttivangiroapdfd® ni

of water at_J110! r er olin H of he [eacti 0 m xture
was adj usteaﬁ %Bg 557"1 rocﬁ%%?lf‘cglg%l ,93u rac reen?lﬁ%'s W t h
chIorofdﬁn1mahengxthacprmdscdrnadooaephamhydeuuscaﬁgmeacuapsabﬂateﬁland

t hen, the sol vent d n educ p o] uepe
solutlon contalnlﬁﬁagﬁéﬁﬁgng hggggéug?igge3égéégﬁgﬂﬁd[?b$r%8x b? agld)
550 ny of déphenyiphosphdnpkganideagnd Emehngsohyﬂenzyuoahdehahdmas_st!rred
Under ot Bu1BEEL na.T 0T oL2huLs: AT RbrGARLENSA TN SAAHCUS O RLLGT C
aci d sol ution was added“to6 the Feaction m %ture he toluene [ayer was
separ at ed) matabdsaithahdi an ahBadinedesvsh makpdr sas tsedhuivesusedte, and
then, the sol vent,yagyg 5@89¥eelved§§ (Bde6ed:RECIAYRS. gIBﬁ rggukt] ng
reS|due was purified by silica chr omat ogr aphy ™ ( Fvent et hyl
acet at e- hexang ¢f: ph% cemmeniy PéeébPEPﬁ338¥Vﬁgg§PuPS f°r the amino
NbenZY'OXycéfQQﬁYEuéh”EEh¥|bﬂtGH?EarbBH?h'BQBﬁbeBEthXBk9E§¥$bﬁ§h”e

Thi s conpound was deprotected by treating with trinmet i odi de to
obtai n 1- meSRQ¥P 4- EHEBE PHBFPABEAYBOHYP) By cFBREXPR SRS QRQPEPeﬁce Exanpl e

13-17 in TapigoBenyRREenoneayEX2BBhos §20d8,t@td3- ¢in be suitably used.
Nt ert-but oxycar obonyl -traps- 4- 1Eg era2|nylcarbony15 1)c¥clohexylan1ne

was obiidi ned by (TR FRBCE apsed- FRsr Fompound 11V] or a salt thereof

butoxycarbOﬁytnntne)eaﬁbehﬁaameqabboxyhamtaehdraaa ahaebaZbaeruadtbatsane
manner as ipn the above:-nent|oned Refere ce Exa

Chi or ocar bot & AAS CHAUBGS AR SRR BTt BLERRREoBOLYPE e SApERS: G CAEBCRYOBT
this compouadsez68 of af condeeshypbaageatand 8 nL of nethylene chloride
under i ce- coollng aggetge nlxgure vas %gﬁged at oon1t§gg raturﬁ

overni ght. The r At Fof n?qu? succe55|ve Shég+ *wafer °BRd
brine,zwriedsOVErdaehydobuadyedsamysaEfate)tandheomeantnan 23ndd dinder
reduced pre Th LLLag . resi S ed.;i i.1.SQpt t her
and preciplgg%é 1aér§°§§§#%E%§gebyﬁfgﬁﬁpﬁﬁ.Oﬁeﬁgﬁg fafﬁgﬂ%gbig a386hof!
N-tert- butony@nyboﬂyCthépsa4eG4nnetﬂ@my@avbénymamapbpemazknywdapbumyh)cycl
Ohexylan1neet§% h%oQQHBOUQgh%% QEQ EECESQuuﬂgerm@%hgh%nEOBHhBEQBE

according to t e’ convent i onal the acidic m xture was refurned to
basic to obih¢hloroethane, chloroform or a mixed solvent of these

traps- 45(4- g@i@ggygagggngg1sgh9§5@§|Qgggarbonyl)cyclohexylanlne (Ref erence
Exanpl e 13-18 of Table 8). 35 the conpounds of Reference Exanples

13-19 to 13-21 inThbs| xedchiber 6b%éﬁhéu procpedsant RakAer283C, pawyl-

nment i oned a@@Y§r1§@£@reaeﬁ Eéﬁﬁgkﬁtﬁ§é2@oABB‘éture conprising 623 ng of
N-tert- butoxycarbon | trans- ég ?era2|nocarbogé ¥clohexylan1ne 340 ng of
oRdengiy pzg

3, 45 di et hoxy- 3- c5R obﬁ?eﬁ fe2dfbts G RaABPLwdsYstirred at

room tenperriN/R fOr - BebrdagshyIlieoheanherafMusktupRovphatencentr at ed under
reduce%@pre ur e,

e resyltin esidue was i |ca gel
oo aohy cTat e 1 ahey Ler bRt inhflel o BP (LT R5REL b5g01 fimakhv o
SubsequentIamim¢§ﬂéﬁyeﬂcarbbdeiheae)Thbaleeaﬁaﬂmdta@s(dearekamb@d by
treating wt hl ori c_aci d- dloxan

hh dro
trans- 4- [ 4-3%8 %¥h6§§°ﬁ° 8F8§Be3a59cF88 Eﬁl3cb$?§P68F§2Fﬁ§lEﬁpbonyl]cyclohe
xyl am ne (RedebemerdExmbpheols- 23n|heT§bh€aBly #b5eBef erence Exanple 13-23

01 3, 41 but oxy- LY OBt REPHOBE B ORRSaFHE e Korof SOt EhBEe AU B PP od ot

roomt 8dperkdse e($§0di@bd baunbenathe Bedtnmohydrnganeamhsnaoacenriated under

reduced 20 pr.essure, and the.resultin rified.b

Col . chr SrETDLRAERS ~(SeF baAPE” chr BParbRR S FoPBELEHERE. (B4 ipPrrb¥astai n
1570 ng of

1- benzyl oxycar bonyl - 4( 4- but oxy- 1, 2- di oxo- 3-cycl obut en- 3-yl) - pi perazi ne.
Thi s conmpound was deprotected by treating with 25 palladi umcarbon in the
presence of 3 nl of 10% hydrochloric acid under hydrogen atnosphere to
obtaln 4 (4 butoxyl 2- dIOXO 3 cyclobuten 3 yl)-pi perazine. (2) The conpound

I o o S oy



car bonyl ] cycl ohexyl am ne. This conmpound was deprotected by treating with
trimethylsilyl iodide to obtain

trans- 4-[ 4(4-di net hyl am no- 1, 2- di oxo- 3- cycl obut en- 3-yl ) pi perazi nyl car bonyl ]
cycl ohexyl am ne (Reference Exanple 13-23 in Table 5 8) . Reference Exanple
13-24 0.15 m of triethylam ne and 0.07 28 -of nethanesul fonyl chloride were
added to 10 m of a tetrahydrofurannethyl ene chl ori de suspension contai ni ng
0.31 g of N 10

benzyl oxycaebhpyhminansi4sf @3abubieyyioethyl 02uhaecndokihay! kear bonyl] cycl oh
exyl am ne upder ice-coo nd th xture was,stirred _under igce-cooling
for & hour  RydrervRal2ahniazed s nd ReBrPr¥RSAFIRAPE NG othe FRRt BPe. vas
extracted watilea@t byl thechbbee ébhﬂénbhﬁgeagéﬁcb mas dried 15 over sodi um
sul fate, the sol vent ean under .re d sure To the regi due
were added 5 m ofﬂ |ma$ﬁ§F?8P FFERY&hd© g gg eﬁﬁ?ﬁﬁo??ﬁgp éﬁd t he
nixturesmasferithedaalnoogwbupnpérahureompenndngI]vaharbua&aadded batt he
reaction m xtur he xture $o8X4rac d.with.20 eth acetate. After
the extract EH %8 ng aﬁﬁyﬁ?ou ESEIU EE aPt ap8d fﬁecgélegnFaﬁé ed

renmoved undeutreﬂucedxpmpieuren Iheuieabdaesmasepurotlwdth¢u$|bbaaegel

chr omat ogr Ya£SQ nt . fo han 100 1 h S caonpound
treated vvltﬁp ﬁl #gnkggggégkghdé?sﬁy Fgaen Eg afnosp Vglfor Pgtﬁon
trans-4-[ (5- nnrphbbinbeeshyVeﬁtsoanﬁobohyéptarmamybkcyuhOEblylaalmeng
(Refergnce Exappl [ eren t 3-29
(1) 2070 of bangadesd 405, AqkeakEr e asEL ha0eRe R En B ¢ Bok,

sol uti on coetxairpinag mebhgnol., ethanol, isopropyl alcohol, propyl
N—benzy'oxygféaﬂa%'-aiaﬂéné [ﬁétﬂ¥géﬂéyﬁﬁib¥haé 'éﬁhBQBEbQ%')8§E§9E¥E1CYC'0
hexyl am ne e mxture was stirred room tenperature’f

Manganese debRaAme. washeenotedrBpyArpEraeRonethrdugretartet e tahdenrReosoRvent
was renovednyREar sbedEaedo85cAE8aSHLEvedRE £ HUEsWRSaBYSPERERD I N
hexane-ethyl acetate and the crystals were collected by filtration to
obtainl5 - 66 N-BehgyrexgtienoAyitebdnisprofesdsonrhyt78- £9oBAUI i nyl)

carbonyl ] cygl phexyi api pe t(gyc1gb don containing 3.35 g of
silver nltrgte wer e ad 9 a E%béﬂe conp (MH%FO btained in the 5 above

(1) and 110 ni ofA%tE%ﬁoFcbﬂdanl&%0686Piﬁg cidsrRBn28aRY450EBLUSTE6] uti on

cont ai ni ng 2c64, gs@ifﬁeiasatua1h;dEQXIaﬁdwaﬁ adgadidr apwaseuthenst 0. The

m Xture was stlrred ua er |§ coollng f or hour and separ at ed bg
filtration PRFbLGh2EER ¢ EX2 hHofﬁéﬁe fﬁeagbﬁveﬁﬁtﬁﬁ§eﬁé QBdcuAger 18-
reducedopr essltenedolforiceatdae was.addrdbbOsultablgnuagdeous 1N

hydr ochl ori c aC|d o] nd_the mxture was _extracted th C of orm
After the extract %aéﬂérg% gbv%rrl éﬁﬁyﬁ?%ﬁg 2% IUE% I?a?e Fhe Q%F%ent was
renmoved undmetabdhzédl@eessqheaSThednemlUuérMAB saspendedkrhilbetal

b e nvEaPBnk b€ SLUR' L0 oU8E fnd 8o LBOERS DYl LERLhORALRLRRLE "
N—benzyloxycar ony trans- - carboxy-2-1soin o rnyl)car ony Cy¢l ohexyl a
m ne. (3) Thbccon@b&ﬂhlomeaahedlknxnde aboheag2poddsmumetthanddeondénsed
B 223! 24 1Rg1 2ThOEa §ORROHNs BoliliGm® 20! T oRfa 49x3%;' ReRERCr ence

Exanpl e 11-1, and subsequently treate adium car bon under hydr ogen
at nospher e lgndmadﬁ such as sodium hydroxide, potassium hydroxide,

trans4-[(5- Qweghakaarhnefeameybazel %?b?dekhﬂaiz{iécaﬁ?Q %L@&ﬁhﬁeexy' am ne

(Reference 13-25 i n Table™8). 0) the compounds o erence | es
13-26 to 2531ksopropyighkhelamiBee @Bfahﬁéanﬁn ¥heeshrdmairhelias. nentloned
above. Refe§§9£&1£@anpi§ér1§1§@ teléétﬁ§1éﬁiliné 940hetBYLaRuhYL car bamat e,

3.5 mM _of triethylsilane and 1.15 of trifluoroacetic acid were added to
25 30 R° ofpﬁﬁlﬁt%?on?FFrPecgﬁsB§n§PbﬁaE6ht&Fﬁﬁng 3.0 g of N

benzyl oxycar bonylrhé apstdr vt Dcf pedubt Loh SeandpLi syt canbeny! bgyshobexyl am n
e (the compound obtai ned_in_Reference ExagPIe 13-25 (1)), .and the m xture

was stlrreda%}YrB%h?Qeﬁﬁé}%@hP@ 6eEPARghPal yadtpm BrdRA%deder 2R Y eact i on

35 mixture pnﬂtiﬁ@mnbxiaéeoﬁaﬁaﬁéyrﬁ@&ﬁdlwuﬁheehhpaeégéﬁ1aeﬁbgphébe extract
was dried over anhydrous sodi um sul f l 67 . the solvent was renoved

under reduced pre %r%taﬁﬂbn$e§?tﬁﬁéaﬁa Ighsﬁﬁnﬂﬁﬁ PﬁeﬁEQEnén§Fﬂ§F°%cetate
and thescrys&@lnewpfepsﬁéaecfea byahpl el ahteBr&Ongbtai Bhe method

N- benzyl oxycar bo I%rans %§ Eert- utox carbonilanlnonet g - 2-1soi ndol i n5
yl ) carbon ?Sfrg%% oh®xJRhrtRRLIOP3Y FRESRbnpBRALCBEEaRAeNCFn FRe above
(1) was treated with palladi umcarbon under hydrogen atnosphere to obtain
trans4-[ (5-tert-butoxycarbonyl am nonet hyl - 2-i soi ndol i nyl ) car bonyl ] cycl ohexy
| am ne (Reference Exanple 13-30 in Table 8). 10 (3) The conpound obtai ned
in the above (1) was treated with 4N hydrochl oric acid-di oxane to obtain
N—benzyloxycarbonyltrans-4-[(5-aninonethyl 2 |50|ndoI|nyI)carbonyI]cycIohex



Ref erence Exanple 13-34 (1) 0.08 g of hydroxyl am ne hydrochl oride and 0.09
g of sodiumformate were added to 3 m of a formc acid solution containing
0.3 g of N-benzyl oxycarbonyl -trans-4-[(5-formyl 35

2-isoi ndol i nyl ) carbonyl ] cycl ohexyl am ne (the conpound obtained in Reference
Exanpl e 13-25 (1)), and the mixture =~ 3B -was refluxed for 3 hours. Water
was added to the reaction mxture and the m xture was extracted with ethyl
acetate. After the extract was dried over anhydrous sodium sulfate) the

sol vent mas98¢maged uwdeooVedaced Bpeéesenee Ehempdes FRdflereamsepurified by
NH silica ggl_chro h ol vent: Iorofor acetate - 50:1),

and t he resﬁf??ﬁ g gg %ﬁé%ngﬁ ea °VhaPP|&g%h§F§|| i odide to obtain
traps-4-[ (5- cyanopar|smamﬂmétnyhkcabhpayhacymtoheayl551abthydédibgide

(Ref erence Ex ng 4 in T 3 g Per pce Exa Iee éi 35 to 13-46
(1) 17.33 g“8f° tﬁﬂn8u§°83P8Pud§eﬁé sgh48d ﬁy&?é? R3héI (120 M of
et hanol + 1.2 m of water) suspiﬂ“vdh\pontalnlng 6.08 g of

N- benzyl oxycar bonyl -traps-4-[ (6 trolf*ndollanbﬁarbonyl]cyclohexylanine
(the conpound obtained 15 in the sane nner as Ref erence Exanple 13-1
before deprotection), and the m xtfuire was refl uxed under argon atnosphere
for 4.5 hours. An agueous 10@6squEﬂ“ drOX|de sol ution was added to the
reactiord m xture to adjust pH of mexture to pH 9 to 10, the m xture was
diluted with 300 Q@eneianchaereherﬁaandmennedgoeerdaﬁhyddoabonagnesium

sul fate, ang;ithen, ¢ éﬂsohﬂ °§H§E§§eﬂ@E8 99 g@dﬁ8¥mﬁhgtﬁﬂﬁh°” The filtrate
was concentrated un uce pyessure e resulting residue was
purified by silica gel colum dhré%h@@gﬂaphy (sol venkLllchl or of or m et hy
acetate (2:1)) toy, rQPﬁahm 4732239 Rprese £ e ctive residues whi
N—benzyloxycarbony -traps- 4 6- am no- 11 ndol i ny )carbonyﬁ]cyclohexy am ne.
(2) 0.2° nl of pyPpdihe Bhe8 eame4on dbffgrepte anhydri de were added to 10

m of a nethyl ene gbbeehde 8¢l Hhi AB140RERELPLBY Qeérnaxeﬁptee eeaeeﬁpﬂ
obtained in the above (1), 30 and the m xture was stirred for 5 hours. 5%

hydrochl or i "4BfY $AsCREBLR BoCPMBOMBACFPBReALREEALENERENECKMRLEr e was
extracted witpjehl oroform The extracted | ayer was successively washed with
wat er and an aqueous sat urated sodiuntbicarbonate solution and dried over

anhydr ous sodi um 35 sul fate, anq; £e¢ S ent was renoved under
reduced pressure. The residu C} by {silica ?]colunn - 69
chr omat ogr aphy (sol vent: chloroforn}ethyl ate (1:1) Thi s conpound was

deprotected by treating with pall adium cafbon to obtain
trans-4-((6-acetyl am no- 1indolinyl)carbdaﬁ)mtkplohexylanine (Ref erence

Exanpl 513-35 5 i n._Tabl ] S the onpounds of Referenc | es
13- 36 '?Lo 13-37 in H’%ﬁ?e%éwearrgéo tl?fluﬁ%d&lln He® sant mehnet- a‘geﬁxerhn?oned
above. (3) 0.085 aboweé, nethanesulfonyl chloride was added to 10 nl 10 of a
pyri di ne so [ a9 h t [ he above
(1) at roon%#gngg?gggé andpéﬁguggx?EF% &aggg??gggéﬂp ngﬁgod?gE The
reaction ntﬁxemelaaspbeﬁebﬁrpuseexunhéprnéeuceeléieggeﬁeetnneanbydqméemas
di ssol ved I@tehianéefatn&aﬁbeehéues&séhvehxatﬂﬁatﬁa@hydro 15 chloric acid,
wat er and an aqueous saturated sodi um bi carbopate solution and dried over
anhydr @9 sodi um &8 Fae ereapbivaeresidreesef ventomas r &fgvéa@dmender reduced
pressure. TP@aE@ﬂ&'“?e&‘@éuQ“Ebﬁﬂn@Hl Yu§leli' §§ 98! thel ¥EBvehgo&PBaphy
(sol vent: chloroformethyl acetate 20 Thi s conmpound was depr ot ect ed
by treatingSW EAPEYI ¥88Fum car bon to obtaln
trans-4-[(6- nEthY¢§Q|§@£¥£§ﬂ§nﬂ&téBﬂQilMYtiFaEQQnMélﬁyébQPSay|EB}ne
(Reference Exanple 1338 in Table % é of N, N-dinethyl formam de
sol ution co?¥afhifg Rv3ths AfMer meRRO oﬂﬁoﬂﬁﬁcﬁbpﬁpnéﬂ RRLERBNSBOVe (1))
169 Egﬁeg P%ﬁhﬁpnﬁéPykefa2Eﬂeerzdaﬁ§Eégradeo 243dﬁﬁnﬁioneg beigg f

et hy i met am nopr opy car bodi i mi roch] or e
1- hydr oxybenzot r i & 5|%X%m§ E%enF°B?°P?§e?%§F m-fe¥ bﬁ% %flrygg )t room
t enper at ur eof 0r05 banrbe ﬁhepaeadtbpnrahxtaﬁgtureompsuﬁeneepféaéﬁdeander
reduced pressure the rgsigrg was di ssolved in ethyl acetate, successively
washed wi t PAN"BGUESERYER¢ (4l &d sodi um bi carbonat e sol ution, water and
brine, dried over anhydrous sodium sul fate, and then, the solvent was
renoved under reduced pressure. The residue 35 was purified by silica gel
col um chr omat ogr aphy (sol vent: chl orof or m net hanol (50:1)). - 70 This
conpound was deprotected by treating with palladiumcarbon to obtain
traps-4-{[ 6-(di nmet hyl am no) net hyl car bonyl - 1-i ndol i nyl ] car bonyl ] cycl ohexyl am
i ne (Reference Exanple 13-39 in Table 8). 5 (5) 0.8 m of an aqueous 37%
formalin solution and 635 ng of sodiumtriacetoxyborohydride were added to
10 m of an acetonltrlle suspen5|on contalnlng 402 my of the conpound

I M Y 1



25 starting material. Reference Exanples 13-47 to 13-52 451 ng of potassium
carbonate and 238 ng of 2-(dinethylam no)ethyl chloride hydrochloride were
added to 5 m of a N, Ndinethylformanm de sol ution containing 400 ng of N 30
benzyl oxycar bonyl - traps-4-[ (5- hydr oxy-1-i ndol i nyl ) car bonyl ] cycl ohexyl am ne
(the conpound obtained in the sane marne¥l as in Reference Exanple 13-1),
and the m xture was stirred at 50'C for 19 hours. The reaction m xture was
concentrated under reduced pressure) and a solution of the 35 residue in
chl orof orm was washed with water, dried over sodiumsulfate, and then) the
sol vent was renoved under - 71 reducé@1pressure. The residue was
purified by silica gel colum chrometography (sol vent; chl orof or m net hanol
(30:1)). 100 nmg of 10% pall a‘df' # NH}H} yst andidb20 ng of anmoni um
formate were added to 10 m of ne nol - 1 of 5 tetrahydrofuran
suspensi on containing this conpound, and the m xture was refluxed for 17
hours. The gnsoguwasﬂmeﬁgv%enﬁmﬁutéﬂkgfLgn{@fbonorangdgbgyfb&bn@Leawas
concentrated under_y educ ressure to obtain, 281 .

Lraps. 4 - 5- (2di et hyraoBERST FB%y SE0PNBERRAPEFCAFDERS PEFcPBRERY | ami ne
10 (Referenan &manpl grédpdpronetabliemB8rerfAb3othelteofoBpoundalal tRetkewence
Exanpl es 13-48.t0o 13-52 in Table 8 e, obtained in.th me nmanner as
nentiongh agﬁgg.aRg?@Pgﬁﬁ EXR Fggﬁgg-fyt%gf4?f€mféaA&ﬁ§ifure conpri si ng
400 ng of cis-4-(tert-butoxycarbenyl am no)cycl oliesknecar boxylic acid, 216

ng of 4hydr oxypi per, dj f. . 1-hydrg ot 1l e) 2 f

0- benzotri azol - 1- ﬁﬂ%{fe‘?\l ,gdﬁlé-e%e%éer?éttshé lfr%cf)cﬁi%eexx; ﬁaiﬁdélreo&ngdg%]gggg 398 p1l
of N-net hyl nor phol tlree same IMeaning 29 d N oedrealgvéor mam de was stirred at
room tenperagu f ULS. ded.:t0 ct,i 1 Le and
the mm xt ar o nac S Predfafe pF, «UrEECBT, 2 aE 10 kREpRER (200 Bthi® 1
an aquddus an%cgenic hakd svrkht Rentrdatbylandneri déisdpredydeshyanhydr ous
sodi um sul f an hen he 2% 3 r ed u : o, [e
pressure. T eg?gégPFth ?ggi ﬁe§ﬁ§§5§?2§o vgl Eg@é %ﬁ %gaéﬁgxggg?qgﬁén, 6
m of 4N hyBp&eRpéumccacbanarexafécwhs addedifherergsazid bhermmevdng was
stirred at gpanpieepetal e’ §-r60p #4rNeHESamING ESBGLI QR cBHYiHEE LWt he
concentrated, nmethanol was added to 30 the residue and the nixture was
concent r at eBCRHBREiPRALCBALBPEssUre. Next, ether was added to the residue,

and thesgm xture Was gpacgpbtatedvingesupedyeednpr emsHbegtBupht ahy of
| ohexyl am nehydrochl ori de_( Refegence

cis-4-(4-hydroxg$%geridinocarbonélhc%c ;

Exanpl e 14- fn | Br8FeCc85VR| 959 UPReCOBRABLKILSER ERarBl £8e18P9VEQRI4- 16
in Table 8 wehebaebsaibePlynukba.sane manner as nentioned above, - 72
usi ng the correspond] starting matecials, (Provided that in case of free
conpounds, they cgﬁ hggoﬁ?afgéﬁgbﬁegééﬂ?a Fné an-AGUEITR SHUETHR of a
hydrochl ori des$ahéescoopmontlywasbdpasassi uhecabbeopatzé, camdbaf switaxtiyacti ng
t he son}iongdmjth chloroform drying the extract over anhydrous sodi um

sul fat € "and renbvi ng the sol vent under reduced pressure.) Reference Exanple
15-1 To a di net hyFéoremampbe( 7the) cempatndn [TDN] aini kgich X is -CO-

N(tert-buto agb 1) pi j r d asl1l0 sium carbonate
(742 ng) anéxﬁh%n%bwut%/ldlf)og[cf?dqe%é.%ﬁ%% %‘fd&?%efl%ﬂ?( itj;r'e was stirred at
roomtenperature for. 15 hours to undergo reaction, thereby obtaining
N-tert-butoxycarbpnyl but yl pi perazi ne. This conpound was acid-treated with
hydrochl oric acid\to ebtain N-butyl pi perazi nedi hydro 15 chloride. Al so,

N- i sopropyl pi per azinedi hydrochl ori de was obtai ned in the same manner as
mentioned abgyepe RFE6EEREE E¥aPRLerirg2a DbBREBYhaM-BErB¥dhech! By dRe(430
ng) was added to a 20 nethylene chlorrde (10 ml) sol ution contai ning

4-(t er 2But ok9EBREBBNYEF bi peri done (1.0 g), and under ice-cooling,
triethylamne (0.84 m) and triacetoxyborohydride (1.17 g) were further
added thereto, and the mixture was stirrgd at roomtenperature for 3 hours

to undergo reaction, thereby 25 optainnisg
N-t ert - but oxycar bonyl - 4- di mey? @~ Q{Hg' ne. THi5 conpound was
acid-treated with hydrochloric ac 0 obtafn
4- (di et hyl am no) pi peri di nedi hydrochl ori de. Reference Exanple 15-3 Sodi um
H;acef oxybor Ohydrqme(ilr%\fﬁlr@br\&@%u&dde@ob&&ggo R;?Ehagl ene ghheride (50
sol ution contai nin or pi perazi ne : g) an
cyclohexanecarboxfEQﬁjﬁﬁk??7J%%}Q§aLﬁ%ﬁﬁeﬁce-cooling) and the nmixture was
stirred at roomtenperature for 18 hours to undergo reaction, thereby
obt ai ni ng 1-fornyl -4-cycl ohexyl net hyl pi perazi ne, which was 35 then
acid-treated with hydrochloric acid to obtain 1
(cycl ohexyl met hyl ) pi per azi nehydr ochl ori de. - 73 Reference Exanple 15-4




60% Sodi um hydri de (0.232 g) was gradually added to a tetrahydrofuran (4.5
m ) solution containing 1l-tert-butoxycarbonyl -4-hydroxypi peridine (0.900 g)
and 2-chloropyrim 5 dine (0.666 g), and 2 hours |ater, dinethyl sulfoxide
(1.0 M) was added thereto) and the m xture was stirred at roomtenperature
for 1 day to undergo reaction, thereby o’ ai ni ng

1-tert-but oxycarbonyl -4-(2-pyrimdinyl oxy)pi peridine. This conpound was
acid-treated with hydrochloric acid to 10 obtain

4-(2- pyrinidhnahbﬁy)@kpepLﬁtaebydédchheekdal Aheeeofherf al kanMtngheeapdunds
wer e obtai ned nﬁ % nS bov la [16] :

4- (5- Cyano- ﬂlbbrFdﬁ?%&??BFpEFPBFHSH§8 oKl 6FF oZila

4- (5- Brono- 2- pyri m di nyl oxy) pi prti-di nehydr ochl dniéde 15
4-(p-Nitrophenox¥%g erlgtme h drgg@!or ge R%{%ﬁﬁpc Ie 55 A mxture
conprising N-(teftshbutbxycarfemnd)Pi i fe- A Carb xy‘il {G TS ny)

mor phol isne (319 pt)cydkibyhisréaedlaenhyhamngopempybﬁycadbodkbubdehﬁZBZ
ng), 1 20 hydrox NZzot L] ) n i f (

was stirred at r%gﬁ1§§n%ggg E?Bgé gg(ﬁgu glgnggggébrggg?ggﬁgy %8 t he
resul ting conpouadbaaitatbdvtrearedemmeﬁ hydmhehﬁormulacld to obtain

4- (or phol i nocar bonyl ) pi peri di nehydrochl oride. 25 Al so, the follow ng
conpounds were obtained in the same manner as mentioned above.

4-(Di ethylanlnocarbonyuyprperldlnehydrochlorlde

4- (N- et hyl - N—benzylaﬂfnocarbonyl)plper|d|nehydrochlorlde

4- (p- Chl or ophenyl am nocar bonyl ) pi peri di nehydrochl ori de 30 Reference Exanple
15-6 A mi xture cenprformg a- aurhdclott etrapghsxpeansoipppsngsr wdithe (700
ng), b oi ¢ aci et hyl - 3- (3di net hyl am nopr opyl ) - car bodi i m de
(804 n%?f 1- hydrg§&gén§g?%f3§o|e (567 mg) and N, N-di nethyl f or mani de (10 ni)
was 35 stirPEdaataibokhesnpér ainr EhPoPTEECRE6r 9Tt 8 GRAEEHSiRGalERBS, and

the resultipg. eenpgugd<waalaetﬂy&aﬁahsgerym>carbZéllhxd@ocakerbcaﬁaId to
obt ai n 4- (benzoyl am no gerldlne hydrochl ori de. /Al so, the follow ng

conpounds \AkFenBBF%FﬂEH i AYt ﬁémgﬁﬁﬁgnﬁhﬁei’r%eﬁéﬁf’?oﬁé&“&béﬁ’é the
j EéyPYrLdY£fﬂﬂbg@Yb?ﬁ1a@k@rﬂehgdgaehhdrQ@hb?htdgnal ?ethod e 15.7
cl.ohexyl car bonyl am no) pi peri di nehydrochl ori de, erence Exanpl e 15-
A atotam 11 Lo (S AREoEo! bR DEORBRE AR ARG LA, EhePEaGRORy SAr B6R)! FRPpBFaz ne
(700 nmg), NoreabykdNophesskttifigcar bampypunahkeprdeented bY) taedformula
triethylam 1.05 nmL) was stirred at roomtenperature for 15 hours to
under go reaéf? n, and the resulting conmpound was acid-treated with
hydrochl oric acid to obtain
1- (N- et hyl - N—phenylanlnocarbonyl)p|perathehydrochlorlde 15 Reference
Exanpl e 15-8 Met hanesul foné) chl or3 65 m) was Iﬁﬂied to a net hyl ene
chloride (50 m) solution n orMiApi per az (5.08 g) and
triethylamne (6.85 nl) under icecoe and the m xture was stirred at
roomtenperature 20 for 18 hours to undergo reaction, thereby obtaining
1f or nyl - 4- met haneBerebdnylpi RPZES eRL S T#n%e%@ﬁbb@nﬁe%\h@u%tci@dtlieétaéd Wi th
hydr ochlgori c aC|ghgosgggahgaﬁlﬁgtangg@hggayggbpgra2|nehydrochlorlde Al so,
1- (phenyl sul fonyl ) pi perazi nehydr ochl ori de was btai ned in the same manner
25 as nent|@%eﬁmbbév@rﬁypuérﬁgeﬁﬁedcmﬁﬁé§béhthQr§P§rPFnQ falér thereof
Reference Expppl g éémgogn§4r€br@5eBEb€tB%l@an§o§ﬂqlg 31sm. of
met hanesul fonyl chl ori de we t a tetrahydrofuran 30
sol ution containing 0.99 g 8? QnﬂBrklbutoxycarbonyF 8]
(hydroxylnEthyl)iﬁﬁéﬁéﬂhiﬂéﬂ@ﬁkgséﬂxgcamd¢WEﬁ aMey 1 herdipxta@ nnasd i rred
under ice-cooling for hour. Water was _added to the reaction m xture and
the m ¥ture was e&??aﬁ?@ﬁ RFERIBE NP 965%8?8 2RPVEr the extract was dried
Bﬁ over ZodinmtlsellﬁﬁéeéntzbeosthpalrL]1wa|sumegavadyggdagoggduaﬁﬁl}ar essure. To
t he residu anpl. a - : 0
diisopropyl%fﬁéf%ﬁgh (Eﬁag%ﬁ ﬁ?&?ﬁ?glﬂﬁgpPéﬁFﬁiaﬂ'f8F°3gtninutes. The
reaction mxture msm@npfatéatedeugﬁleﬁpreduceﬁepamsﬁurgroapd ehlpybfacet ate
and an aqueous 5% hydrochl orjc acid solution re added fo the resi due,
fol l owed by BReS2REr RAG T TIAFT FTIURF SATER L NS i 2H B et R o UNS
sul fat 8,0 t he! sl & mammwndmgoedlmotmr ettt velhe giekigd weE was

fied b I | ch t 0 t t hy| tate = 4:1
o obtai n 2 ‘0l FARRCLSS o €0 of 15 B 0T BRI SU0h Va8 1 S8°5 ot of

di oxane, then, 8 m of 4N hydrochloric aci d-di oxane was added thereto, and
the m xture was stirred at roomtenperature. The precipitates precipitated
by addition of 20 ml of ether were collected by filtration and washed with
ether to obtain 5-(ethoxynethyl)isoindolinehydrochloride. 15 Al so, the
foll owi ng conpounds were obtained in the sane manner as nentioned above.



Al so, the follow ng conpounds were obtained in the - 76 sanme manner as
ment i oned above. 5-(Acetyl am no)i soi ndoline' hydrochl ori de Reference Exanpl e
15-11 2-tert-Butoxycarbonyl -5-am noi soi ndoli ne (the conb pound obtained in
the sane manner as in WD 00/23428) and di net hyl gl yci ne were used as
starting materials and reacted in the sal manner as in Reference Exanple
11-1 to obtain 5-(dinethylam nonet hyl car bonyl am no)i soi ndoline. In the
following Table la to Table |d and Table 2 to 10 Table 8, chem cal
structures ahdvghyﬁican me opet taleby oisede conpounds of the above Exanpl es
and Reference Ex re T y present 3yet

group. Also, in Ta Iggsg pigcngﬁ§h?d Zg#gienngﬁéég g thrgégtf?ég%glue
(atnnspheribeppessaredchynreabtuog|ZEE|onmnagsd15e9peSEnunﬁ py the77 _
Tabl e Ia RI %&@% NC ple Rz-X- Rl Salt Physical properties, No. etc.
la-1 H& }orles ‘powder ON ~ ,-H—~",,. M5 ~APCl (mz) : 373 2 N[
MeH ]+ Ia 2 H 2HC1 Browni sh powder -~ WB ~APCl (m(z) : 328 HN [MH +

| a-3 H HCL Col orl ess powder NC \ >--r|-BR | M8 ~APCI (mz) : 353 NH[MH +
la-4 F (. H 2HCL Col orl ess powde \ ~--FF~~ NB ﬁﬁgl (mz) : 396 F N
[MFH + la-5 CN H 2HC1 Col or Q== gferN (mz) : 353 -NH

[ MiH] +5la-6 NO2 H 2HCLl Yel | ow sh—pdwder I\/B~APCI (mz) : 373 | “~H-~","
[MtH + Nla-7 -N ~, H 2HCL Colorless powder MS ~APC| n1é% : 329 H [ MHH +
la-8 -N ~; H 2HClWEBF6H‘e§s hdwleie rane Beaping/mss- inedq Aabovep7, N 409
[ MEH] +

-&n Eﬁlny Fou Hg%H@écE@hemXEEEQﬁﬂsEh@?@ggro@Ba~§E@k EHE%Eof 375
~N[ MH] + la-1 ﬁ ﬂ HC1 Col orl ess ('

(mz) : 363kah[twﬁmfmmound ygpresgplred| EY( EBAt ifﬁE@a}aRizéﬂRz X N~ N NC

Exanple R2-X- Rl Salt PhyS|cahpnppert|es etc. No.[2lpa-11 N H 2HC1 Col orl ess
powder / ~N~"~~ NS ' APC %1 . 329 [MtH 4 ~N H 1 a,12 S H HCl1 Pal e
br owni $f? pomder Nghepedn zBePr%EﬁP$%m+ﬂ ) Enapg. R BRRCEheoBBPRess powder

ON~ ~ N-"~, M néEingnhz) derddéal Mbble?2 H
in the presence of a reducing agent (sodium triacetoxyboro-
hydride, etc.) and, if necessary, by removing the protec-
tive group for the amino group according to the conven-
15 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

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

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

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

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

30 accordance with these processes, as shown in the following
figure. (In the figure, 28 represents a reactive residue,
R represents a protective group for an amino group and

other symbols have the same meanings as defined above.)



| a- 14 gg H HC1 Col orl ess powder N ~~~~~ M5 '"APCI (mz) : 440 [M+H H NOQZ

| a-15 CH3 H HC1 Col orl ess powder N~~~~~ M5 'APCI (mz) : 402 [ MtH ~H NOZ
la-16 / H 2HCL Purified powder Ms 'APCI (m(z) : 364, 362 C N N~~~ H la-17
~ Cl H2HC1 Purified powder M5 'APCI (mz) : 364, 362 \~.. NNHIla-18 C1 /
H 2HCL1 Purified powder M5 ' APCI (m z) - 3364, 362 \N N~~~ Hla-19 C1 / H
2HC1 Purified powder Ms "APCI (nfz) : 365, 363 N~~N~ N "~ . H 79 _
Table la (continued) R~ O R2-X N~-N NC ExNmopl e RZ-X- Rl Sal t Physi ca
eprcopertles | a-R9 thélrbaéfiveureéiédep@mda& Fthe-samé%ieﬂﬁ%ﬂvqrdz) . 397

N e 22 N W%ﬁﬁ%—#iﬂc& nen PYZH%‘I fleghgp%?gt'ﬁfw% [EEY nrxfj‘l\%—tﬁ’f;z? JN~~

CN H 2HC1 Pusedied powder NS ~APCI (nfz) . 354 N N~ H Ia 24 NH2 H 2HC1

Col orl ess powder J~ M5 ~APCI (m z ) N~ N37¢g/MH + C1 I ~ N~ Hla-25/ H
2HC1 Purified powder Ms ~APCI (nmfz) : 329 ~ N“~,. H | a- 26 NOZ H HC1
Br owni sh powder ’gPO (mz) ~N+ N "~_4 8[ I Ia27Hm}SH
2HC1 Col orl ess 2 N-No\S ~APCl (m z %ﬂS[ + N~~ H RL A00 Table | a
(conti nug@®_Bi chl, o \/l
o 1) H G @ c/\’o
R4
R1
S SN
HCljr/[:::f// :I::> ®)
NC
o]
[Compound IV]
5 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.

10 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 present invention, optical

15 isomers such as racemic isomers, optically active isomers,
diastereomers, etc. can be present alone or as mixtures
thereof. A stereochemically pure isomer can be derived by
using a stereochemically pure starting material or by
separating an optical isomer according to the general

20 separation process for racemic resolution. Also, dias-
tereomeric mixtures can be separated according to the
conventional method, for example, fractional crystalliza-

tion or by chromatography.

25 EXAMPLES
The present invention will be described in detail by

referring to the following Examples but these Examples do



R2- X N~-N NC ExNmopl e Rz-X- Rl Salt Physica eprcoperties, la-28 H3C.s H
2HC1 Col orl ess powder M5 ~APCI (mz) N ~ N 447[M+H + / N~\... H3C ~/~ ~ H

| a-29 CH3 H 2HC1l Col orl ess powder Ms ~APCI (nmfz) 448 [MH + O | ~ N\~~~ O
H H3CG/ Ola-30 / H2HCL Col orl ess powder M5 ~APCI (mz) 477[MtH + N ~N | /
N\ ~~,. HH300 0 la-31 - H 2HC1 Col orl ess3powder M5 ~APClI (mz) N ~N 483
[MH + 1 / M.,,. HH3G-OOla-32 ~~ H 2HC1 Col orl ess powder M5 ~APC

(mz) N486 [MH + NN 1T / M~,. C* ~H H3 O 0 l1la-33 H3CN~CH3 H 2HC1

Col orl ess pasdednheNdMBo~ARGE t( mha) p4ééehtHinvenkion. H H300 O - 81
Table | a (c tlngedl Ri O R2- X N~-N NC ExNnople Rz-X- Rl Salt Physica ep
operties, - 3HC1 Col orl ess powder N M5 ~APCI (nmf z ) N-N 470 [ MtH]
+ N "~ . H HSCFC)E)haeBBnEEk1He2H€th€hbmrbe&atpondebnN81nAH@I1001m§ DNE
485[|\/H—I]+N~

SO TNl RGO TG e 5 LB R S 1
Col orl ess pmededoNBd~AE¢wanhnﬁ N%# #85 off MNH|( 5+n\i te~2 - pyMildyD) |- &ara8skH3~~S
a0 160 STHiSPE T EhFipNBgTakEhe. Tretek e pxdlipin N d behiieped ~ " T ©
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

10 over sodium sulfate, the solvent was removed under reduced
pressure. The residue was purified by diol column
chromatography (solvent: 0 to 10% methanol-chloroform) to
obtain an oily product. The oily product was dissolved in
0.5 ml of ethyl acetate-0.5 ml of chloroform, and then, 1.0

15 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 (S)-2-cyano-1-
[trans-4- (5-nitro-2-pyridylamino)cyclohexylamino]acetyl-
pyrrolidine 'dihydrochloride (Example la-1 in Table 1la).

20 Examples la-2 to 1d-152

Using (S)-1-bromoacetyl-2-cyanopyrrolidine and
corresponding starting materials, they were treated in the
same manner as in Example la-1, compounds of Tables la to
1d shown below (Examples la-2 to la-89, 1b-1 to 1b-71, 1lc-1

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

30 Provided that the compound of Example 1d4-77 was
obtained by using trans-4-(l1-piperazinylcarbonyl)cyclo-
hexylamine as a starting material.

Also, the compound of Example 1c-39 (namely, (S)-2-
cyano-1l-{trans-4-[(N-carboxymethyl-N-methylamino)carbonyl] -

35 cyclohexylaminolacetylpyrrolidine hydrochloride) was

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



\' I N~,,. CNHO - 82 Table la (Continued) RL O R2-X N\/ N NC ExNmopl e
Rz-X- Rl Salt Physica eprcoperties, |a-40 H3~-s H 2HCl Col orl ess powder N~N
M5 ~APCI (mz) 446[M+tH + \ N~~.. H3Q HH3CG'N Ola-411 \ H2HCl1 Col orl ess
powder M5 ~APCI (mz) 518 MtHl+ N N~\ \ ~ N~~a. HoV o la-42 ~~~\ H
2HCL Purified powder N=N~N"",, M5 ~ARCI3§ m z) : 405 H la-43 H 2HC1

Col orl ess powder Ms ~APCI (nmfz) N - 395[M+tH+ NI _/ H\"v,.. Nla-44 HC NO
H 2HC1 Purified powder / | z M8 ~APCl (m(z) : 386 \ N~~.. Hla-45 NO2 H
2HC1 Purifi ed) ppwdgsané - +- MoraAPCh - (M ztert 3BR tbxNe¥rbbnk@mé6hiy1 HN2HCL

Purified powde ~AP(Cl z)_ . 37 \ N_H 2HCL
Purified poﬂﬂéﬁykg?~$®tfa%ﬁ¥9§11c§7g°ge¥y mlnﬂ}acetggpy?éﬁgg%ﬁﬁeﬁ
(Cbntlnued)wE&thE@fthbo&béEhEx&BDalefEQ16we31b§atte9byﬁgcaien C perties,
la-48 /| H 2HC Pu fled 88§g F~~"~M~APCl (nMz) : 420 N~~ F F CN H

la-49 / H 3 r%ﬁ ?Féﬁ HN~~ N~~~ MS ~APCl (mz) : 367 2 H CN
|l a-50 NG / H 2HClaPsisj f tiee @@mﬁﬁﬁnaﬁbfAEEk Exdmple BdO1E {nldhmelyH l(8}51 /

CN H 2HC1 | orl ess ?ﬁgﬁn Ng | gnézl h%k; §5£# N@EL Hxl a52nF CN H
JMCL Color | B5SvBSRabY THERRapEr (LrpypePafinieasbaiyin ey S lbpgklagfngh Y
2HC1 CDIOrI&eetpbpﬂeroLEﬁfﬂECﬂlhﬂﬂzbchloride) was obtained by treating
a free form of the compound of Example 14-70 ((S)-2-cyano-
1-[trans-4-(4-benzyloxycarbonyl-1-piperazinylcarbon-
10 yl)cyclohexylamino] acetylpyrrolidine) with trimethylsilyl
iodide.
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,
15 (3)), 783 mg of sodium triacetoxyborohydride, 343 mg of 3-
cyanocaniline, 159 mg of acetic 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.
20 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-l1-methyl-c-4-(3-cyano-phenylamino)-r-1-
25 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-l-methyl-c-4-(3-cyano-
phenylamino) -r-1-cyclohexylamine obtained in the above (1)
was stirred in a mixture of 2 ml of 4N hydrochloric acid/
30 dioxane and 2 ml of ethanol at room temperature for 15
hours.

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

35 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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etc. No. BeOBEA IR F=| 489 BA cPERCIR pollarty IRALE (mz) :
375 [N%Fﬂ+ Nth hydrochloric acid to vield (8)-2- cyano-l [1 methyl-c-
4-(3-cyano-phenylamino) -r-1-cyclohexylamino]acetylpyrroli-
dine*dihydrochloride (Table 2: Example 2-1).
10 (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), (8)-2-cyano-1-
[1-methyl-c-4-(3-cyano-phenylamino) -r-1-cyclohexylamino] -
;cetylpyrrolidine-dihydrochloride (Example 2-2 in Table 2)
15 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
20 obtained.
Example 3-1
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Example 3-1

(1) In water was dissolved 5.0 g of trans-4-ethoxycarbonyl-

cyclohexylamine ‘dihydrochloride, and after the solution was
25 made basic by adding potassium carbonate, the solution was

extracted with chloroform. The extract was washed with

brine, dried over anhydrous sodium sulfate, and the solvent
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[ MFH] ﬁiﬁlkgqueous ammonia (500:10:1)) to obtain 3.29 g of trans-4-(2-
propenyloxycarbonyl)cyclohexylamine.
(2) A mixture of 507 mg of the compound obtained in the
above (1), 400 mg of (S)-l-bromoacetyl-2-cyanopyrrolidine,
714 mg of N,N-diisopropylethylamine and 4 ml of aceto-

15 nitrile was stirred at 50°'C for 12 hours. After cooling to
room temperature, 476 mg of N,N-diisopropylethylamine,
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

20 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

25 residue was purified by silica gel flash chromatography
(solvent: chloroform-methanol (100:1)) to obtain 658 mg of
(S)-2-cyano-1-[N-tert-butoxycarbonyl-trans-4-(2-propenyl-
oxycarbonyl)cyclohexylaminolacetylpyrrolidine.

(3) A mixture of 600 mg of the compound obtained in the

30 above (2), 165 mg of tetrakis(triphenylphosphine)palladium,
271 mg of ammonium formate and 6 ml of dioxane was stirred
at 50°C for 1 hour. After cooling, the reaction mixture
was poured into water and extracted with chloroform. The
extract was washed with brine, dried over anhydrous sodium

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

pressure. The residue was purified by silica gel flash



_ 87 _ Table la (Continued) RL O R2-X N~-N NC Exam 2 1 Physi cal

properties, ple R-X- R Salt No. etc. |la-85 NOZ CH20H 2HC1 Pal e yel |l owi sh
powder N~ M5 ~APCl (m z ) j'-H 403 [MtH + "-Nla-86 / N H 2HC1l Purified
powder ~~M~~~ M5 ~APCI (mz) : 343 | [MtH + N CH3 1a-87 / N H 2HC1
Purified powder Br >-MNM~~~ M5 ~APCl (1m3% -) : 421 -NCH3 [ MH ] + la-88 N
H 2HC1 Purified powder / ~N\~~~ M5 ~APCI (nmfz) : 343 ~N~ [ MrH] + CH3

| a-89 H 2HC1 Purified powder NC ~ ")-NM~,~ M5 ~APCl (mz) : 367 i -N CH3 |
MtH ] + _cBBomdabgeaphyRis&liR@nX: hbhhbkﬁi&xmnméeh&neX—(Rﬂ Bha) t t®hysi ca

(o S7aoBkRER ot o elid copalbe s P DRFE o sr rhoRE onposed N
~ ~0" arOUndnat4nehtbogyppchbhék?SQﬁth)&éEE&lbntz¢11d354 [MEH + 1 b-3 F
Vo2 H HC1 PUFL §obPBRFeRP pBhad: e Aecor pe) s bt oe B Rt el 1y
2HC1 CoEorImgsoﬁomuercbmpoupaﬁ?béﬂfhednin)the34§o?h%k$* Cehbmg el B- HC1
i1 ool or | 688E SonEEpTaE ine (MR bel £y Ebni 3P rithefulidRidor N L
crystal fornrhh?l)ngapbbdiimige-QQQCﬁEemgnpﬁsédyyﬂbosybemze;rﬁabﬁlePaIe
L1 ol or 1 coA¥CpsSEYRE oF - xSbptonplriharl) Boe ad RenlitL A Al ey
Col or |l ess poatieratedl sedium hyfBogppchrbanaje: sqalgtinpHyas added to
10 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
15 118 mg of trimethylsilyl iodide 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 neutralized with an aqueous
20 saturated sodium hydrogencarbonate solution, and then,
extracted with chloroform. The extract was washed with an
aqueous saturated sodium hydrogencarbonate solution, water
and brine, dried over anhydrous sodium sulfate, and then,
the solvent was removed under reduced pressure. The
25 residue was purified by diol chromatography (solvent:
chloroform) to obtain an oily product. The oily product
was dissolved in 1 ml of ethyl acetate, and then, 0.5 ml of
1N hydrochloric acid-ether followed by 2 ml of ether were
added thereto, and precipitates were washed with ether to
30 obtain 106 mg of (S)-2-cyano-1-[trans-4-(2-
pyridylmethylaminocarbonyl)cyclo-
hexylamino] acetylpyrrolidinerdihydrochloride (Example 3-1
in Table 3).
Examples 3-2 to 3-12
35 The compounds of Examples 3-2 to 3-12 in Table 3 were

obtained in the same manner as in Example 3-1 (4), using
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372 mg of N-(5-nitro-2-pyridyl) -trans-1,4-cyclohexane-
diamine was stirred at room temperature for 15 hours.

10 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-

15 form) to obtain an oily product. The oily 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. Precipitates were collected by
filtration and washed with ether to obtain 173 mg of (R)-4-

20 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.

25 Reference Example 1

According to the process described in the literature
(WO 98/19998), (S)-l1-bromoacetyl-2-cyanopyrrolidine was
obtained by reacting L-prolineamide (commercially available
product) and bromoacetyl bromide, followed by dehydration.

30 Reference Example 2

L-thioprolineamide hydrochloride was synthesized
according to the process described in the literature
(Ashworth et. al., Bioorg. Med. Chem. Lett., Vol. 6, pp.
2745-2748, 1996). 2.36 ml of chloroacetyl chloride was

35 added to a solution of 150 ml of dichloromethane containing

5.00 g of L-thioprolineamide hydrochloride thus obtained
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Pal e bromnlwhtpoadeaqwsouAPCD%(ﬁtz)solatiopwhﬁp water, dried over
anhydrous magnesium sulfate, filtered and concentrated
under reduced pressure, and subsequently, the residue was
10 crystallized from ether to obtain 4.82 g of (R)-3-chloro-
acetyl-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) -
15 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 aqueous ammonia
20 (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,
25 using the corresponding starting materials.
Reference Examples 3-41 to 3-44
A N,N-dimethylacetamide (30 ml) solution containing
4-nitrofluorobenzene (1.69 g) and trans-1,4-cyclohexane-
diamine (4.1 g) was stirred at 144°C for 3 days. After
30 cooling, an aqueous saturated potassium carbonate solution
was added to the reaction solution, and the reaction
mixture was extracted with ethyl acetate. The extract was
dried over anhydrous potassium carbonate, and then, the
solvent was removed under reduced pressure. The residue
35 was purified by silica gel flash column chromatography

(solvent: chloroform-methanol-ammonia (90:10:1)), and the
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tert-butoxycarbonyl-trans-1,4-cyclohexanediamine, 1.0 g of
10 2-chloro-3-nitro-pyridine 1-oxide and 700 mg of dimethyl-
aminopyridine was refluxed under argon atmosphere for 2
hours.
After cooling, the reaction solution was concentrated
under reduced pressure, the residue was dissolved in
15 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 chromatography (solvent: chloroform-methanol
(30:1)) to obtain red powder. The resulting compound was
20 dissolved in 5mL of trifluoroacetic 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: agueous ammonia-saturated chloroform-methanol (10:1))
25 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.
30 Reference Examples 3-48 to 3-49
In the mixed solvent of 5 ml of ethanol and 4 ml of
tetrahydrofuran were dissolved 168 mg of N-tert-butoxy-
carbonyl-trans-4-[(6-chloro-3-pyridazinyl)amino)cyclohexyl-
amine (Reference Example 3-46) and 0.5 ml of triethylamine.
35 To the solution was added 50 mg of 10% palladium carbon and

the mixture was stirred under hydrogen atmosphere with
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R Sal t removed under reduced pressure to obtain 61 mg of trans-4-
(pyridazin-3-ylamino)cyclohexylamine (Reference Example 3-

10 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.

15 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
20 Ethyl 4-chloro-2-phenyl-5-pyrimidinecarboxylate and
N-tert-butoxycarbonyl-trans-1,4-cyclohexanediamine were
reacted in ethanol in the presence of dimethylaminopyridine
in the same manner as in Reference Example 3-49 to obtain
N-tert-butoxycarbonyl-trans-4-(5-ethoxycarbonyl-2-phenyl-4-
25 pyrimidinylamino)cyclohexylamine.

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

30 Reference Example 4
{1) To 150 ml of a tetrahydrofuran suspension containing 10
g of trans-4-aminocyclohexanol was added 15ml of triethyl-
amine, 50 ml of a tetrahydrofuran solution containing 2-
chloro-5-nitropyridine was further added thereto under ice-
35 cooling, and then, the mixture was stirred at room tempera-

ture for 18 hours. Water was added to the reaction mixture
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10 further added thereto under ice-cooling, and the mixture
was stirred for 1 hour. An aqueous 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

15 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 bicarbonate solution was added

20 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 solvent was
removed under reduced pressure. The residue was purified
by silica gel flash column chromatography (solvent: ethyl

25 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-l ml of
water, containing 640 mg of the compound obtained in the
above (2) and 704 mg of triphenylphosphine was stirred at

30 room temperature for 2 days. The reaction mixture was
concentrated, and the residue was purified by silica gel
flash column chromatography (solvent: ethyl acetate-
methanol (10:1)) to obtain 531 mg of N-(5-nitro-2-pyridyl) -
cis-1,4-cyclohexanediamine (the compound of Reference

35 Example 4 in Table 5).

Reference Examples 5-1 to 5-6
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under hydrogen atmosphere at room temperature for 1.5 hours.

During the course, hydrogen in the system was replaced
15 twice. The insolubles were removed by filtration, and the
filtrate was concentrated under reduced pressure. The
residue was purified by silica gel chromatography (solvent:
chloroform-methanol (20:1), followed by chloroform-methan-
ol-aqueous ammonia (100:10:1)) to obtain 395 mg of N-tert-
20 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 diisopropylethylamine was
stirred at 80°C for 1 day. After the reaction mixture was
25 concentrated under reduced pressure, water was added
thereto and the mixture was extracted with ethyl acetate.
The extract was washed with brine, dried over anhydrous
sodium sulfate, and then, the solvent was removed under
reduced pressure. The residue was purified by silica gel
30 chromatography (solvent: chloroform, followed by chloro-
form-ethyl acetate (7:1)). To a suspension of the result-
ant compound in ethanol was added hydrochloric acid-dioxane,
the mixture was stirred at room temperature for 18 hours,
and the precipitates were collected by filtration to obtain
35 2.15 g of N-(3-nitro-2-pyridyl) -cis-1,4-cyclohexanediamine
dihydrochloride (Reference Example 5-1 in Table 5).
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Boc:tert-butoxycarbonyl group

¢(4)
£t CH; cH
: N-Boc Q 2 BOC z N—B oc
H,NW! H -« \\‘ H
Compound (5)
Compound (4)
CH; (p-toluenesulfonate)
ZaN-Boc |
H
5 Compound (6)

(1) According to the process described in the literature
(JP83-118577), methyl 1,4-dioxaspiro[4.5]decan-8-carboxyl-
ate was reacted with methyl iodide in the presence of LDA
(lithium diisopropylamide) to obtain methyl 8-methyl-1,4-
10 dioxaspiro[4.5]decan-8-carboxylate (the compound (1) of the
above figure).
(The starting materials were synthesized according to the
process described in the literature by Rosemmund et al.
(Chem. Ber., 1975, Vol, 108, pp. 1871-1895) and the
15 literature by Black et al. (Synthesis, 1981, p. 829).)
(2) A mixture of 3.80 g of the compound obtained in the
above (1), 3.55 g of sodium hydroxide, 16 mL of methanol
and 25 mL of water was refluxed for 2 hours. The reaction
mixture was ice-cooled, adjusted its pH to 5 by 2N hydro-
20 chloric acid and an aqueous 10% citric acid solution, and

extracted with ethyl acetate. The extract was washed with
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10 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
15 room temperature for 1 hour. The reaction mixture was
poured into ice-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
20 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-
25 ous sodium sulfate, and the solvent was removed under
reduced pressure 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
30 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 aqueous saturated sodium hydrogencarbonate
solution and extracted with ethyl acetate. The extract was
35 washed with water and brine, dried over anhydrous sodium

sulfate, and the solvent was removed under reduced pressure.
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ye"°“‘ﬁ$ p8¥dﬁgthanol 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
residue was dissolved in a mixture of 50 mL of an aqueous
10% sodium hydroxide solution and 300 mL of ether, the

15 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-
vlamino-4-methyl-r-l1-cyclohexylamine (the compound (5) of
the above figure).

20 (6) The filtrate 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

25 applied to NH-silica gel column chromatography (solvent:
hexane-ethyl acetate (30:1 to 3:1) to obtain N-benzyl-c-4-
tert-butoxycarbonylamino-4-methyl-r-1-cyclohexylamine.
Then, this compound was treated in the same manner as
described in the above (5) to obtain c-4-tert-butoxycarbon-

30 ylamino-4-methyl-r-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
35 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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~APCl (T Ziﬂ Ehézébove Reference Example 6-1 (5)), 2.04 g of 2-
chloropyrimidine, 3.24 mL of diisopropylethylamine and 13
mL of 2-propanol was refluxed for 12 hours. After cooling,
15 the reaction mixture was diluted 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 residue was puri-
fied by silica gel column chromatography (solvent: ethyl
20 acetate-hexane (30:70 to 50:50). The resulting compound
was dissolved in 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
25 and washed with ether. The resulting crystals were dis-
solved in water, which was saturated with potassium
carbonate, subsequently extracted with chloroform. The
extract was dried over anhydrous sodium sulfate, and the
solvent was removed under reduced pressure to obtain 587 mg
30 of 1-methyl-t-4-(2-pyrimidinylamino)-r-1-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.
35 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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494 O [ I\'ﬁ'{glt:ﬂlyi"-g:'-_rl?‘-cyclohexylamine (Reference Example 6-2) and the
corresponding starting materials.
10 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 triacetoxyborohydride at room tem-
15 perature for 16 hours under stirring, and then, an acid
treatment of the reaction 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
20 (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
25 mixture was diluted with an aqueous sodium hydrogencarbon-
ate solution and extracted with ethyl acetate. The extract
was washed with water and brine, dried over anhydrous
sodium sulfate, and then, the solvent was removed under
reduced pressure. The resulting residue was suspended in
30 hexane and collected by filtration. This mother liquor was
concentrated, and the residue was purified by NH-silica gel
chromatography (solvent: hexane-ethyl acetate (97:3 to
83:17), and the residue was further suspended in hexane and
collected by filtration, whereby it was combined with the
35 product previously obtained by filtration to give 13.55 ¢
of N'-benzyl-N-tert-butoxycarbonyl-N'-methyl-trans-1,4-
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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

15 carbonate to obtain the compounds of Reference Examples 8-1
to 8-4 in Table 5.
Reference Examples 9-1 to 9-45

2.04 g of 60 % sodium hydride was gradually added to

150 ml of a tetrahydrofuran solution containing 10.0 g of

20 trans-4- (tert-butoxycarbonylamino)cyclohexanol and 7.35 g
of 2-chloro-5-nitropyridine, and 30 mL of dimethylsulfoxide
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.

25 The extract was washed with water and brine, dried over
anhydrous sodium sulfate, and then, the solvent was removed
under reduced pressure. The residue was applied to silica
gel column chromatography (solvent: chloroform alone to
chloroform-ethyl acetate (20:1)). The obtained powder

30 crystals were suspended in ethyl acetate-hexane mixed
solution and collected by filtration to obtain 12.20 g of
trans-1l-tert-butoxycarbonylamino-4-(5-nitro-2-pyridyloxy) -
cyclohexane. To 10 ml of an ethanol suspension containing
800 mg of this compound was added 2 ml of 2N hydrochloric

35 acid-dioxane solution, and the mixture was stirred at room

temperature for 18 hours. The precipitates were collected
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60% sodium hydride was added to 10 ml of a tetra-

hydrofuran suspension containing 1.00 g of trans-4-amino-

10 cyclohexanol hydrochloride and the mixture was refluxed for
1 hour. After cooling to room temperature, 2-chloropyrimi-
dine was slowly added thereto and the mixture was stirred
at room temperature for 6 hours. The reaction mixture was
poured into ice-cold water and extracted with chloroform.

15 The extract was washed with brine and dried over anhydrous
sodium sulfate, and then, the solvent was removed under
reduced pressure. The residue was purified by NH-silica
gel column chromatography (solvent: ethyl acetate-hexane
(1:4) to chloroform alone) to obtain 788 mg of trans-4-(2-

20 pyrimidinyloxy)cyclohexylamine (Reference Example 9-46 in
Table 6).

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

25 Reference Example 9-48

In the same manner as in Reference Example 9-1,
trans-1l-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

30 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

35 cooled to room temperature, the insolubles were removed by

filtration and the filtrate was concentrated under reduced
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10 In the same manner as in Reference Example 9-1 by
using trans-4-(tert-butoxycarbonylamino)cyclohexanol and
the corresponding starting materials, trans-4-(5-ethoxy-
carbonyl-2-methylthiopyrimidin-4-yloxy)cyclohexylamine’
hydrochloride was obtained.

15 The hydrochloride compound was made into an aqueous
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 9-54

20 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 acid-
dioxane treatment)), 1.73 g of 75%-m-chloroperbenzoic acid

25 was added to the solution, and the mixture was stirred at
room temperature for 30 minutes. Then, 1.14 g of dimethyl-
amine hydrochloride and 2.79 mL of triethylamine were added
thereto and the mixture was further stirred for 5 hours.

An agueous saturated sodium hydrogencarbonate solution was

30 added to the reaction mixture, and the mixture was stirred.
Then, the chloroform layer was collected by separation,
dried over anhydrous sodium sulfate and the solvent was
removed under reduced pressure. The residue was purified
by silica gel flash chromatography (solvent: hexane-chloro-

35 form (50:50 to 100:0)) to obtain 2.74 g of N-tert-butoxy-

carbonyl-trans-4-[5-ethoxycarbonyl-2- (dimethylamino) -
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10 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-yloxy]cyclohexylamine (the compound of Refer-

ence Example 9-50 prior to deprotection treatment), 3.27 mL

15 of an aqueous 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 precipitated crystals were collected

20 by £

pres

4-[5-

iltration, washed with water and dried under reduced
sure to obtain 2.015 g of N-tert-butoxycarbonyl-trans-

carboxy-2- (dimethylamino)pyrimidin-4-yloxy]cyclohexyl-

amine.

(2)

The compound obtained in the above (1) was used as a

25 starting material and reacted with a starting amine com-

pound in the same manner as in Reference Example 11-1. The

resulting compound (hydrochloride) was made into an aqueous

solution, and the solution was treated with potassium

carbonate and extracted with chloroform to obtain a free

30 form.

57 i

Thus, the compounds of Reference Examples 9-55 to 9-

n Table 6 were obtained.

Reference Examples 9-58 to 9-64

(1)

0.494 ml of DMSO was slowly added dropwise to 10 ml of

35 a methylene chloride solution containing 0.526 ml of oxalyl

chloride under argon gas atmosphere at -78°'C. After 15
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dried over anhydrous sodium sulfate, and then, the solvent

10 was removed under reduced pressure. The resulting residue
was suspended in a hexane-isopropyl ether mixed solvent and
collected by filtration to obtain 0.903 g of 4-(tert-
butoxycarbonylamino) cyclohexanone.
(2) To 350 ml of a toluene solution containing 33.05 g of

15 the compound obtained in the above (1) was added dropwise
313 ml of 1.0 M diisobutyl aluminum hydride-toluene
solution at -78°C, and the mixture was stirred at the same
temperature for 4 hours. After an excessive reagent was
decomposed by adding 33 ml of methanol dropwise to the

20 mixture, 100 ml of water was added thereto, and the mixture
was stirred for 1 hour. The precipitated insolubles were
removed by filtration. The organic layer of the filtrate
was separated and dried over anhydrous sodium sulfate. The
solvent was removed under reduced pressure, the resulting

25 residue was suspended in chloroform-isopropyl ether mixed
solvent under heating and the insolubles were removed by
filtration. The filtrate was concentrated, and then, the
same operation was performed with isopropyl ether. The
resulting filtrate was concentrated and the residue was

30 purified by silica gel flash column chromatography
(solvent: ethyl acetate-hexane (1:2 to 1:1)), and the
obtained colorless crystals were further suspended in
hexane-isopropyl ether mixed solvent under heating and
subjected to filtration at 0°C to obtain 6.95 g of cis-4-

35 tert-butoxycarbonylaminocyclohexanol.

(3) The compounds of Reference Examples 9-58 to 9-64 in
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3-7 H H 2HCAmRest 4-neaheglbBcidREkafohe) 3.884g[ olfftofitm borohydride
and 100 mL of isopropyl alcohol was stirred at room tem-
perature for 1 hour. Under ice-cooling, the reaction

10 mixture was diluted with an aqueous saturated ammonium
chloride solution and extracted with ethyl acetate. The
resulting extract was washed with water and brine, dried
over anhydrous sodium sulfate, and then, the solvent was
removed under reduced pressure to obtain 9.20 g of a

15 mixture of t-4-tert-butoxycarbonylamino-4-methyl-r-1-
cyclohexanol and c-4-tert-butoxycarbonylamino-4-methyl-r-1-
cyclohexanol.

(2) A mixture comprising 9.20 g of the compound obtained in
the above (1), 8.26 g of p-methoxybenzoic acid chloride,

20 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 agueous saturated
sodium hydrogencarbonate solution, an aqueous 10% citric
acid solution, water and brine, dried over anhydrous sodium

25 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 residue was purified by silica gel column

30 chromatography [solvent: ethyl acetate/n-hexane (1/10)] to
obtain 3.50 g of a mixture (1:5) of the above compound (cis
compound) and t-4-tert-butoxycarbonylamino-4-methyl-0-(4-
methoxyphenylcarbonyl) -r-1-cyclohexanol (trans compound).
(3) A mixture comprising 10.68 g of the cis compound

35 obtained in the above (2), 6.10 g of sodium hydroxide, 150

mL of methanol and 120 mL of water was heated at external
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(4) In the same manner as in the above (3) by using 3.50 g

10 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-l-cyclohexanol was obtained.

Reference Examples 10-2 to 10-8
The compounds of Reference Examples 10-2 and 10-3 in

15 Table 6 were obtained in the same manner as in Reference
Example 9-1 by using t-4-tert-butoxycarbonylamino-4-methyl-
r-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

20 the same manner as mentioned above by using c-4-tert-
butoxycarbonylamino-4-methyl-r-1l-cyclohexanol (Reference
Example 10-1 (3)) and the corresponding starting materials.
Reference Examples 11-1 to 11-38 and 12-1 to 12-96

A mixture comprising 500 mg of trans-4-(tert-butoxy-

25 carbonylamino)cyclohexanecarboxylic acid, 250 mg of N-
methyl-benzylamine, 434 mg of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, 306 mg of 1-hydroxybenzo-
triazol and 5 ml of N,N-dimethylformamide was stirred at
room temperature for 15 hours. The reaction mixture was

30 made basic by adding an aqueous sodium hydrogencarbonate
solution, and extracted with ethyl acetate. The extract
was washed with water and brine, dried over anhydrous
sodium sulfate, and then, the solvent was removed under
reduced pressure to obtain 691 mg of N-benzyl-trans-4-tert-

35 butoxycarbonylamino-N-methylcyclohexanecarboxamide. A

mixture comprising 670 mg of this compound, 5 mL of 4N-
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/" 1HHCLCol or | ess, poydety, L Moo npEThab"b#) Re Fle dri8e Mibhp1ds288 11-2 to
11-38 and 12-1 to 12-96 in Table 7 and Table 8 mentioned
below were obtained in the same manner as mentioned above
by using the corresponding starting amine compounds
10 {straight chain amine compounds or cyclic secondary amine
compounds such as a piperidine compound, a piperazine
compound, etc.). (Provided that in case of free compounds,
they can be obtained by saturating an aqueous solution of a
hydrochloride salt compound with potassium carbonate, and
15 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
20 methods of Reference Examples 15-1 to 15-11 mentioned below,
or known methods or combined methods thereof were used.)
Reference Example 12-97
(1) A mixture comprising 4.5 g of trans-4-(tert-butoxy-
carbonylamino) cyclohexanecarboxylic acid, 2.29 g of
25 thiomorpholine, 3.90 g of 1-(3-dimethylaminopropyl) -3-
ethylcarbodiimide, 2.74 g of 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
30 aqueous sodium hydrogencarbonate solution, and extracted
with ethyl acetate. The extract was washed with water and
brine, dried over anhydrous sodium sulfate, and then, the
solvent was removed under reduced pressure. The residue
was suspended in diisopropyl ether and precipitates were
35 collected by filtration to obtain N-tert-butoxycarbonyl-

trans-4- (4-thiomorpholinylcarbonyl)cyclohexylamine.
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Then, this compound was suspended in 25 mL of dioxane,
4N hydrochloric acid-dioxane solution (25 mL) was added
thereto, and the mixture was stirred for 16 hours. Ether

15 was added to the reaction mixture and precipitates were
collected by filtration and dissolved in water. The
solution was made basic by adding potassium carbonate, and
extracted with chloroform. After the extract was dried
over anhydrous sodium sulfate, the solvent was removed

20 under reduced pressure. The residue was suspended in
diisopropyl ether and precipitates were collected by
filtration to obtain trans-4-(1,1-dioxo-4-thiomorpholinyl-
carbonyl)cyclohexylamine (Reference Example 12-97 in Table
8).

25 Reference Examples 13-1 to 13-7

To 50 ml of a methylene chloride suspension contain-
ing 5.07 g of trans-4- (benzyloxycarbonylamino)cyclohexane-
carboxylic acid were added 4.0 ml of thionyl chloride and
0.3 ml of N,N-dimethylformamide and the mixture was stirred

30 at room temperature for 1 hour.

The reaction mixture was concentrated under reduced
pressure and 500 mg of the residual solid was added to 8 ml
of an ice-cold methylene chloride solution containing 207
mg of 2-aminopyrimidine and 0.4 ml of triethylamine. After

35 stirring at room temperature for 2 hours, water was added

to the reaction mixture and the mixture was extracted with
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5 [(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-

10 7 in 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

15 compound was stirred in 3 ml of 30% hydrogen bromide-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

20 a solution and the solution was saturated with potassium
carbonate and extracted with chloroform to obtain a free
form.

Provided that the deprotection of the compound of
Reference Example 13-2 was carried out by using palladium-

25 carbon as mentioned below. That is, to a methanol-tetra-
hydrofuran suspension of the compound were added 10%
palladium-carbon catalyst and ammonium formate, and the
mixture was refluxed. The insolubles were removed by
filtration and the filtrate was concentrated under reduced

30 pressure.

Reference Examples 13-8 to 13-16

Under argon atmosphere, a mixture comprising 1.0 g
trans-4- (benzyloxycarbonylamino)cyclohexanecarbonyl chlor-
ide, 1.92 g of tributylphenyltin, 61 mg of dichlorobis-

35 (triphenylphosphine)palladium and 10 mL of dioxane was

stirred at 110°C for 12 hours. After cooling, the reaction
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(Mz) 10229%¢22e Nsta e Mg mblterial 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 precipitates were
collected by filtration, washed with anhydrous diethyl
15 ether, and dried to obtain 830 mg of trans-4-benzoylcyclo-
hexylamine (Reference Example 13-8 in Table 8).
Also, the compounds of Reference Examples 13-9 to 13-
16 in Table 8 were obtained in the same manner as mentioned
above.
20 Reference Example 13-17
(1) trans-4-Methoxycarbonylcyclohexane-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 dropwise to 50 mL of a methylene chloride
25 solution thereof under ice-cooling, and the mixture was
stirred for 2 hours. The reaction mixture was poured into
an agqueous 10% citric acid solution, extracted with chloro-
form, dried over anhydrous magnesium sulfate, and then, the
solvent was removed under reduced pressure. The residue
30 was purified by silica gel flash 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-l-methoxycarbonyl-4- (morpholinocarbonyl) -
cyclohexane.
35 (2) Under argon atmosphere, 10 mL of a tetrahydrofuran

solution containing 2.0 g of the compound obtained in the
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-78°C and the temperature of the mixture was elevated to

5 -30°C over 2 hours, while stirring. The reaction mixture
was cooled again to -78'C, reacted with 1.46 mL of methyl
iodide, and allowed to stand to 0°C, and then, water was
added thereto and the mixture was extracted with ethyl
acetate. The extract was successively washed with an

10 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

15 mixture of 1l-methoxycarbonyl-1l-methyl-4- (morpholinocarbon-
vl) cyclohexane. This mixture was stirred in a mixture
comprising 158 mg of sodium hydroxide, 1 mL of ethanol and
1 mL of water at room temperature for 12 hours. The
reaction mixture was extracted with diethyl ether, the

20 extract was washed with water, dried over anhydrous sodium
sulfate, and then, the solvent was removed under reduced
pressure. The residue was recrystallized from a mixed
solvent comprising diethyl ether-hexane to obtain 592 mg of
single isomer of l1l-methoxycarbonyl-l-methyl-4- (morpholine-

25 carbonyl) cyclohexane.
(3) 546 mg of the compound (single isomer) obtained in the
above (2) was stirred in a mixture comprising 251 mg of
sodium hydroxide, 5 mL of methanol and 10 mL of water at
110°C for 2 hours. After cooling, pH of the reaction

30 mixture was adjusted to 3 by 10% hydrochloric acid,
extracted three times with chloroform, the extract was
dried over anhydrous magnesium sulfate, and then, the
solvent was removed under reduced pressure. 5 mL of a
toluene solution containing 479 mg of the resulting

35 compound {(carboxylic acid), 550 mg of diphenylphosphoryl

azide and 216 mg of benzyl alcohol was stirred under
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pholinocarbonyl) cyclohexylamine.

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

N-tert-butoxycarobonyl-trans-4- (l-piperazinylcarbony-

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

Methyl chlorocarbonate was added dropwise to a mix-

20 ture comprising 400 mg of this compound, 260 mg of tri-
ethylamine and 8 mL of methylene chloride under ice-cooling,
and the mixture was stirred at room temperature overnight.
The reaction mixture was successively washed with water and
brine, dried over anhydrous sodium sulfate, and concentrat-

25 ed under reduced pressure. The resulting residue was
suspended in diisopropyl ether and precipitates were
collected by filtration to obtain 410 mg N-tert-butoxy-
carbonyl-trans-4- (4-methoxycarbonyl-1l-piperazinylcarbonyl) -
cyclohexylamine.

30 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).

35 Also, the compounds of Reference Examples 13-19 to

13-21 in Table 8 were obtained in the same manner as
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, - N~~f or rvehikhgrpowas N86n8Za€kaBed under reduced pressure, and the
resulting residue was purified by silica gel column
chromatography (solvent: chloroform-methanol (50:1)) and
10 subsequently triturated with ether.

This compound was deprotected by treating with hydro-
chloric acid-dioxane to obtain trans-4-[4-(4-ethoxy-1,2-
dioxo-3-cyclobuten-3-yl)piperazinylcarbonyl] cyclohexylamine
(Reference Example 13-22 in Table 8).

15 Reference Example 13-23
(1) A mixture comprising 1101 mg of N-benzyloxycarbonyl-
piperazine, 1131 mg of 3,4-dibutoxy-3-cyclobutene-1,2-dione
and S ml of ethanol was stirred at room temperature for 25
hours. The reaction mixture was concentrated under reduced

20 pressure, and the resulting residue was purified by silica
gel column chromatography (solvent: chloroform-ethyl
acetate (19:1)) to obtain 1570 mg of 1l-benzyloxycarbonyl-4-
(4-butoxy-1,2-dioxo-3-cyclobuten-3-yl) -piperazine.

This compound was deprotected by treating with

25 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-

30 ide in methylene chloride in the presence of triethylamine
to obtain N-benzyloxycarbonyl-trans-4-[4-(4-butoxy-1,2-
dioxo-3-cyclobuten-3-yl)piperazinocarbonyl]cyclohexylamine.
{3) The compound obtained in the above (2) and dimethyl-
amine hydrochloride were reacted in ethanol in the presence

35 of triethylamine to obtain N-benzyloxycarbonyl-trans-4-[4-
{4-dimethylamino-1,2-dioxo-3-cyclobuten-3-yl)piperazinyl-
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91-94d Reference Example 13-24
0.15 ml of triethylamine and 0.07 ml of methane-
sulfonyl chloride were added to 10 ml of a tetrahydrofuran-
methylene chloride suspension containing 0.31 g of N-

10 benzyloxycarbonyl-trans-4-[(5-hydroxylmethyl-2-isoindolin-
yl) carbonyl]cyclohexylamine under ice-cooling, and the
mixture was stirred under ice-cooling for 1 hour. Water
was added to the reaction mixture and the mixture was
extracted with ethyl acetate. After the extract was dried

15 over sodium sulfate, the solvent was removed under reduced
pressure. To the residue were added 5 ml of dimethyl-
formamide and 0.25 ml of morpholine, and the mixture was
stirred at room temperature overnight. Water was added to
the reaction mixture and the mixture was extracted with

20 ethyl acetate. After the extract was dried over anhydrous
sodium sulfate, the solvent was removed under reduced
pressure. The residue was purified by silica gel chromato-
graphy (solvent: chloroform-methanol = 100:1). This com-
pound was treated with palladium-carbon under hydrogen

25 atmosphere to obtain trans-4-[(5-morpholinomethyl-2-
isoindolinyl)carbonyl]lcyclohexylamine (Reference Example
13-24 in Table 8).

Reference Examples 13-25 to 13-29
(1) 20 g of manganese dioxide was added to 120 ml of a

30 chloroform solution containing 4.0 g of N-benzyloxycarbon-
vl-trans-4-[(5-hydroxymethyl-2-isoindolinyl)carbonyllcyclo-
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

35 pressure. The residue was suspended in hexane-ethyl acet-

ate and the crystals were collected by filtration to obtain
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[ MtH] through Celite, and then, the solvent was removed under
10 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 residue was suspended in
15 hexane-ether and the crystals were collected by filtration
to obtain N-benzyloxycarbonyl-trans-4-[(5-carboxy-2-iso-
indolinyl)carbonyllcyclohexylamine.
(3) The compound obtained in the above (2) was used and
condensed with a starting amine compound in the same manner
20 as in Reference Example 11-1, and subsequently treated with
palladium-carbon under hydrogen atmosphere to obtain trans-
4-[(5-dimethylaminocarbonyl-2-isoindolinyl)carbonyl]cyclo-
hexylamine (Reference 13-25 in Table 8).
Also, the compounds of Reference Examples 13-26 to
25 13-29 in Table 8 were obtained in the same manner as
mentioned above.
Reference Examples 13-30 to 13-33
(1) 2.6 g of tert-butylcarbamate, 3.5 ml of triethyl-
silane and 1.15 ml of trifluoroacetic acid were added to 25
30 ml of an acetonitrile suspension containing 3.0 g of N-
benzyloxycarbonyl-trans-4-[(5-formyl-2-isoindolinyl)carbon-
yllcyclohexylamine (the compound obtained in Reference
Example 13-25 (1)), and the mixture was stirred at room
temperature overnight. Water was added to the reaction
35 mixture and the mixture was extracted with chloroform.

After the extract was dried over anhydrous sodium sulfate,
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fornmN 09-58patladfum-carbon under hydrogen atmosphere to obtain trans-
4-[(5-tert-butoxycarbonylaminomethyl-2-isoindolinyl)carbon-
vllcyclohexylamine (Reference Example 13-30 in Table 8).

10 (3) The compound obtained in the above (1) was treated with
4N hydrochloric acid-dioxane to obtain N-benzyloxycarbonyl-
trans-4-[(5-aminomethyl-2-isoindolinyl)carbonyl] cyclohexyl-
amine-hydrochloride.

(4) 0.25 ml of cyclopropanecarbonyl chloride was added to 5

15 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-

20 form. After the extract was dried over anhydrous sodium
sulfate, the solvent was removed under reduced pressure.

The residue was purified by silica gel chromatography
(solvent: chloroform-methanol = 50:1) to obtain crystals.
This compound was treated with palladium-carbon under

25 hydrogen atmosphere to obtain trans-4-[(5-cyclopropyl-
carbonylaminomethyl-2-isoindolinyl)carbonyl] cyclohexylamine
(Reference Example 13-31 in Table 8).

Also, the compounds of Reference Examples 13-32 to
13-33 in Table 8 were obtained in the same manner as
30 mentioned above.
Reference Example 13-34
(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-
35 2-isoindolinyl) carbonyl]l cyclohexylamine (the compound

obtained in Reference Example 13-25 (1)), and the mixture
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chloroform-ethyl acetate = 50:1), and the resulting com-
pound was treated with trimethylsilyl iodide to obtain
trans-4-[(5-cyano-2-isoindolinyl)carbonyl]cyclohexylamine:
hydroiodide (Reference Example 13-34 in Table 8).

10 Reference Examples 13-35 to 13-46
(1) 17.33 g of stannous chloride was added to a hydrated
ethanol (120 ml of ethanol + 1.2 ml of water) suspension
containing 6.08 g of N-benzyloxycarbonyl-trans-4-[(6-nitro-
1-indolinyl)carbonyll]l cyclohexylamine (the compound obtained

15 in the same manner as in Reference Example 13-1 before
deprotection), and the mixture was refluxed under argon
atmosphere for 4.5 hours. An aqueous 10% sodium hydroxide
solution was added to the reaction mixture to adjust pH of
the mixture to pH 9 to 10, the mixture was diluted with 300

20 ml of chloroform and dried over anhydrous magnesium sulfate,
and then, the insolubles were removed by filtration. The
filtrate was concentrated under reduced pressure, and the
resulting residue was purified by silica gel column
chromatography (solvent: chloroform-ethyl acetate (2:1)) to

25 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 anhydride
were added to 10 ml of a methylene chloride solution con-
taining 396 mg of the compound obtained in the above (1),

30 and the mixture was stirred for 5 hours. 5% hydrochloric
acid was added to the reaction mixture and the mixture was
extracted with chloroform. The extracted layer was succes-
sively washed with water and an aqueous saturated sodium
bicarbonate solution and dried over anhydrous sodium

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

pressure. The residue was purified by silica gel column
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(3) 0.085 ml of methanesulfonyl chloride was added to 10 ml

10 of a pyridine solution containing 400 mg of the compound
obtained in the above (1) at room temperature, and the
mixture was stirred for 5 hours. The reaction mixture was
concentrated under reduced pressure, the residue was dis-
solved in chloroform, washed successively with 5% hydro-

15 chloric acid, water and an 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)).

20 This compound was deprotected by treating with
palladium-carbon to obtain trans-4-[(6-methylsulfonylamino-
l-indolinyl)carbonyl]cyclohexylamine (Reference Example 13-
38 in Table 8).

(4) 15 ml of N,N-dimethylformamide solution containing 4023

25 mg of the compound obtained in the above (1), 169 mg of
N,N-dimethylglycine hydrochloride, 243 mg of l-ethyl-3-(3-
dimethylaminopropyl) -carbodiimide hydrochloride, 173 mg of
l-hydroxybenzotriazole and 0.181 ml of triethylamine in was
stirred at room temperature for 5 hours. The reaction mix-

30 ture was concentrated under reduced pressure, the residue
was dissolved in ethyl acetate, successively washed with an
aqueous saturated sodium bicarbonate solution, water and
brine, dried over anhydrous sodium sulfate, and then, the
solvent was removed under reduced pressure. The residue

35 was purified by silica gel column chromatography (solvent:

chloroform-methanol (50:1)).
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solvent was removed under reduced pressure. The residue

was purified by silica gel column chromatography (solvent:

15 chloroform-ethyl acetate (2:1)).

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

20 (6) The compounds of Reference Examples 13-41 to 13-46 were
obtained in the same manner as in the above (1) to (5)
except for using N-benzyloxycarbonyl-trans-4-[(5-nitro-1-
indolinyl)carbonyl]cyclohexylamine (the compound obtained
in the same manner as in Reference Example 13-1) as a

25 starting material.

Reference Examples 13-47 to 13-52

451 mg of potassium carbonate and 238 mg of 2-(di-
methylamino)ethyl chloride hydrochloride were added to 5 ml
of a N,N-dimethylformamide solution containing 400 mg of N-

30 benzyloxycarbonyl-trans-4- [(5-hydroxy-1-indolinyl)carbon-
yllcyclohexylamine (the compound obtained in the same
manner as in Reference Example 13-1), and the mixture was
stirred at 50°C for 19 hours. The reaction mixture was
concentrated under reduced pressure, and a solution of the

35 residue in chloroform was washed with water, dried over

sodium sulfate, and then, the solvent was removed under
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5 tetrahydrofuran suspension containing this compound, and
the mixture was refluxed for 17 hours. The insolubles were
removed by filtration, and the filtrate was concentrated
under reduced pressure to obtain 281 mg of trans-4-{[5-(2-
dimethylaminoethyl)oxy-1-indolinyl]lcarbonyl}cyclohexylamine
10 ({(Reference Example 13-47 in Table 8).
Also, 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
15 A mixture comprising 400 mg of cis-4-(tert-butoxy-
carbonylamino) cyclohexanecarboxylic acid, 216 mg of 4-
hydroxypiperidine, 244 mg of l1-hydroxybenzotriazole, 686 mg
of O-benzotriazol-1-yl-N,N,N',N'-tetramethyluroniumhexa-
fluorophosphate, 398 i1l of N-methylmorpholine and 11 ml of
20 N,N-dimethylformamide was stirred at room temperature for
14 hours. Water was added to the reaction mixture and the
mixture was extracted with ethyl acetate. The extract was
washed with an aqueous 10% citric acid solution, water and
brine, dried over anhydrous sodium sulfate, and then, the
25 solvent was removed under reduced pressure. The resulting
residue was dissolved in 5 ml of dioxane, then, 6 ml of 4N
hydrochloric acid-dioxane was added thereto, and the
mixture was stirred at room temperature for 12 hours. The
reaction mixture was concentrated, methanol was added to
30 the residue and the mixture was concentrated under reduced
pressure. Next, ether was added to the residue, and the
mixture was concentrated under reduced pressure to obtain
cis-4-(4-hydroxypiperidinocarbonyl)cyclohexylamine-hydro-
chloride (Reference Example 14-1 in Table 8).
35 Also, the compounds of Examples 14-2 to 14-16 in

Table 8 were obtained in the same manner as mentioned above,
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Reference Example 15-1

To a dimethylformamide (7 ml) solution containing N-

(tert-butoxycarbonyl)piperazine (1.0 g) were added potas-

10 sium carbonate (742 mg) and then butyl iodide (1.09 g), and

the mixture was stirred at room temperature for 15 hours to

undergo reaction, thereby obtaining N-tert-butoxycarbonyl-

N-butylpiperazine. This compound was acid-treated with

hydrochloric acid to obtain N-butylpiperazine-dihydro-

15 chloride.

Also, N-isopropylpiperazine-dihydrochloride was

obtained in the same manner as mentioned above.

Reference Example 15-2

Dimethylamine hydrochloride (430 mg) was added to a

20 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 q)

were further added thereto, and the mixture was stirred at

room temperature for 3 hours to undergo reaction,

thereby

25 obtaining N-tert-butoxycarbonyl-4-dimethylaminopiperidine.

This compound was acid-treated with hydrochloric acid to

obtain 4-(dimethylamino)piperidine-dihydrochloride.

Reference Example 15-3

Sodium triacetoxyborohydride (10.51 g) was added to a

30 methylene chloride (50 ml) solution containing N-formyl-

piperazine (5.08 g) and cyclohexanecarboxyaldehyde (7.50 g)

under ice-cooling, and the mixture was stirred at room

temperature for 18 hours to undergo reaction, thereby

obtaining 1-formyl-4-cyclohexylmethylpiperazine,

which was

35 then acid-treated with hydrochloric acid to obtain 1-

{cyclohexylmethyl)piperazine-hydrochloride.
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This compound was acid-treated with hydrochloric acid to
10 obtain 4-(2-pyrimidinyloxy)piperidine-hydrochloride.
Also, the following compounds were obtained in the
same manner as mentioned above.
4-(5-Cyano-2-pyridyloxy)piperidine-hydrochloride
4-(5-Bromo-2-pyrimidinyloxy)piperidine-hydrochloride
15 4-(p-Nitrophenoxy)piperidine-hydrochloride
Reference Example 15-5
A mixture comprising N- (tert-butoxycarbonyl)piperi-
dine-4-carboxylic acid (700 mg), morpholine (319 pL), 1-
ethyl-3-(3-dimethylaminopropyl) -carbodiimide (702 mg), 1-
20 hydroxybenzotriazole (495 mg) and N,N-dimethylformamide (9
ml) was stirred at room temperature for 16 hours to undergo
reaction, and the resulting compound was acid-treated with
hydrochloric acid to obtain 4- (morpholinocarbonyl)piperi-
dine-hydrochloride.
25 Also, the following compounds were obtained in the
same manner as mentioned above.
4-(Diethylaminocarbonyl)piperidine-hydrochloride
4-(N-methyl-N-benzylaminocarbonyl)piperidine-hydrochloride
4-(p-Chlorophenylaminocarbonyl)piperidine-hydrochloride
30 Reference Example 15-6
A mixture comprising 4-amino-1-(tert-butoxycarbonyl) -
piperidine (700 mg), benzoic acid (512 mg), l-ethyl-3-(3-
dimethylaminopropyl) -carbodiimide (804 mg), l1l-hydroxybenzo-
triazole (567 mg) and N,N-dimethylformamide (10 ml) was
35 stirred at room temperature for 16 hours to undergo

reaction, and the resulting compound was acid-treated with
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Reference Example 15-7

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

10 carbamoyl chloride (700 mg) and triethylamine (1.05 mL) was
stirred at room temperature for 15 hours to undergo
reaction, and the resulting compound was acid-treated with
hydrochloric acid to obtain 1- (N-methyl-N-phenylamino-
carbonyl)piperazine-hydrochloride.

15 Reference Example 15-8

Methanesulfonyl chloride (3.65 ml) was added to a
methylene chloride (50 ml) solution containing N-formyl-
piperazine (5.08 g) and triethylamine (6.85 ml) under ice-
cooling, and the mixture was stirred at room temperature

20 for 18 hours to undergo reaction, thereby obtaining 1-
formyl-4-methanesulfonylpiperazine. This compound was
acid-treated with hydrochloric acid to obtain 1l-methane-
sulfonylpiperazine-hydrochloride. Also, 1-(phenylsulfon-
vl)piperazine-hydrochloride was obtained in the same manner

25 as mentioned above by using the corresponding starting
material.

Reference Example 15-9

0.84 ml of triethylamine and 0.37 ml of methane-
sulfonyl chloride were added to 10 ml of a tetrahydrofuran

30 solution containing 0.99 g of 2-tert-butoxycarbonyl-5-
{hydroxylmethyl)isoindoline under ice-cooling, and the
mixture was stirred under ice-cooling for 1 hour. Water
was added to the reaction mixture and the mixture was
extracted with ethyl acetate. After the extract was dried

35 over sodium sulfate, the solvent was removed under reduced

pressure. To the residue were added 20 ml of ethanol and
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poi nt 150-153 CO12-580 ~ ~~HFreeColorless liquid\ "~ ~formvs ~APClI (m z)

317[ M+H] O12- 590 ~-\ ~HFreeCol orl ess crystaal-N N """ ~formMel ti ng point:
158-162 CO12-600 ~ , ~HFreeColorless liquid \ NV "' ~~"formvs ~APCl (m z)
3191N O ~[ M+H] CH312- 61CHHC1Col or | ess powder~ N~. - ~ ~ "' ~M5 ~APCl (nmlz) :
325[ MtH] +Ql2eb20HFoeefbl sopespyteysyyabmihle, " andf oheMeiktogepwant 148-150
Cl12- 630HFr eeCp| or | |~ o' formVB ~APCl (g 331N ~ MrH  +H
CLo- eaphrr cEtht Srpdatof et riipetes. _ MERR ndfiHe iwa pnesn

p[ MtH] +12- 6brated: hirdeeCokantedsppebbuyre, Nand ethpl ndBetAPEl afdl ap : 345C
MrH ] +H 313@998&Er§$CE§8£L83§095L ac1dhgsiﬁilo£ were added to the
5 residue, followed by the extraction. After the extract was

dried over sodium sulfate, the solvent was removed under
reduced pressure. The residue was purified by silica gel
chromatography (solvent: hexane-ethyl acetate = 4:1) to
obtain an oily product. This oily product was dissolved in

10 5 ml of dioxane, then, 8 ml of 4N hydrochloric acid-dioxane
was added thereto, and the mixture was stirred at room tem-
perature. The precipitates precipitated by addition of 20
ml of ether were collected by filtration and washed with
ether to obtain 5-(ethoxymethyl)isoindoline-hydrochloride.

15 Also, the following compounds were obtained in the
same manner as mentioned above.

- {(Methoxymethyl) isoindoline-hydrochloride
5- (Isopropyloxymethyl) isoindoline-hydrochloride
Reference Example 15-10

20 0.85 ml of triethylamine and 0.35 ml of methyl
chloroformate were added to 8 ml of a methylene chloride
solution containing 0.72 g of 5-amino-2-tert-butoxycarbon-
vlisoindoline, and the mixture was stirred at room tempera-
ture for 5 hours. Water was added to the reaction mixture

25 and the mixture was extracted with ethyl acetate. After
the extract was dried 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 o0il was

30 dissolved in 5 ml of dioxane, then, 8 ml of 4N hydrochloric
acid-dioxane was added thereto, and the mixture was stirred
at room temperature. The precipitates precipitated by
addition of 20 ml of ether were collected by filtration and
washed with ether to obtain 5- (methoxycarbonylamino)iso-

35 indoline ' hydrochloride.

Also, the following compounds were obtained in the



~formvVs ~APCI (m z) : 358N a J M+H] +CH312- 670HFr eeCol orl ess crystal ~ / \

~-NN""'"~~o0 U~~formvelting point : 70 C - 148 Table 8 (Conti nued)
R1IR2- X ° NHZRef erence Exanple2 R -X-1 R Sal t Physi cal

properties, No.etc.12-68H ; N-N-- '~~HFree fornCol orl ess crystal Melting
poi nt ~~O p188- 190 Cl12- 69H2HC1Col orl ess ckeystal .' \ / ~N-~Mel ti ng poi nt:
180C (Deconposed)N O OVB ~APClI (m'z) : 331M+H +12-70~\ H ~ ~N~N ~ " ~~. HFr ee
fornSligHt |y brownish Crystal ~~ ~~,,JJ | Melting point:0 0214-216C12- 71~

~HFr eeCol or keme hafhned as menbiiong@BabdP€l (N z)U ~0378 [ MFH] +12- 72~

225{*&1%125%?236%@“23%?8 Fgégng{sﬁﬁgﬁk/&ggﬂ%éfﬁf?) . 241012-74H3C~ ~ "' ~

~NHFr eeCol oRééesencysEahmpl@ ILE(-)U.mVB ~APCI (mz) :

241012- 75/ -\ HFr ee#ﬂ_\lggét‘__: [F HaFr eeCol orI 0| #grmvs ~APC|
(mz) : 2400 O12- : %E%:S?B‘P?%%% SORER? b7 ARRIR S(M2THB™6284

[ MtH] +]52 786unéiFobe&hhedyehl aweslaameymaaherl\lahl ;.ﬁowm\/bbt/rzagzpmi ahd 99- 104

orF+ ecCol or FLREPEAPRY e ABCH By 950888 g 7a c67130%" Safy Fegoted

(Conti nued) iRetbeensgpe manner as in Reference Example 11-1 to obtain
- (dimethylaminomethylcarbonylamino)isoindoline.
In the following Table la to Table 1d and Table 2 to
10 Table 8, chemical structures and physical properties of the

compounds of the above Examples and Reference Examples are
shown. (In Tables, "Me" represents a methyl group. Also,
in Tables, MS 'APCI (m/z) represents mass spectrometric
value (atmospheric pressure chemical ionization mass

15 spectrum) .)



Exampl e2 R -X-1 R Sal t Physi cal
" Nformvs ' APCI
(' z)

resin. ~~~

Nf or mvS ' APCI

formD12-83H3¢c rH \ |
H ~~ ~ N \ HFreePal e browm sh resinH3C~- \O ~/ N 0~~ ~f or mL2- 85~HFr eePal e
browni sh resinHO ~ ~ N~r~~, ,, fornOl2- 86=

N~r

,~'form\VB ~APCI
(m z) 0289 M-H] +12- 88HO ~HHCLCol or | esEabaki ANS APCl (i z) :

,N ~ ~ N o~fornH3c

properties, No. etc. 12- 80H~-c' HFr eeCol or | ess
(mz)~1 317[ MtH] +12- 81H~c HFr eeCol or | ess powder,
~1~~, 275[ M+H] +012- 82HzN \ HFr eeCol or | ess f oam
. HFr eePal e br owni sh resin”

012- 840

27 HFr eeCol or | ess powderH c ~ ~
(m z)0275[ MtH] +12- 870 ~HFr eeCol orl ess powder f or mvs ' APCI

261[ M-H]

+12-89HHC Colorless solidt =Ml me nm nt o~ Nel-= 277-279CHzN SO ~ oMS
"APCI (m z{) : 324M+H +12-90~ ~HHC1 Col orRéss soli dN~1, ,, - M5 ~APCI (m|z)
289" [ MtH | +H c12-91HFreeCol orl ess crystal NfgrnVs ' APCl (1 z) @ 274\
N~~, , . 12- 92[-HFr eePal e br ow sh reForrH—I 12f 93~HRree fornPal e brgwni sh
resin0 - [I50 Table B (& W&IPI‘WSI cal propertiles, xanp
eR - X-RSal t No. etc. 12- 94" ~c~ o~ eePal e" bro resin''c ~~~
Nof or mL2- 95F , 0 N "~HFreePal e brovvnl sh resin~ NC"~c |f , 1f orno
alz2- 96H" NHFE Ié’ﬂ.ll BT DT oW ST Tesi T fyormpt2=97—1—
crystal for mVeltg ng| poi nt : k82, 153C13- r Bew boRt SR OPEE b AN/ |~APC
(m 2) 221 Nn@ . MFHl +13-2N N, , , HF | | owi sh p@tlvderform\/ls ~+APCI
(mz) : 221_11;%1 T3 3H3T= HAFreerat ] )
237[ MFH]  +1B- I—?Fr beBr owni owdegN 6~S
g M+H]  +13- bHHFr eeBr owfk oi I/~ E~N~ o C
~[ MtH] +13- BHHFr eeBr owni sh “et+Nj ~~N~~| "~ ° 227NHS
g M+tH]  +13- FHHBPate—browni-sh—pewderv ARG .. }
£13- 8~HHI Ye| | D3 &h powder | PCl rdk%) ?@JO ﬁ;d L}]‘%’F
i HHI Yel | owi >h powder | VB ~@ﬁw‘) 220a[ Mr Pi‘i‘f&l (4HF Vel $9% st
powder | *,,|.Ms ~APCl (nf zN—N238b[ MHH | [M+H]+
la-3 — H |HCL Colorless powder
NCO—N\\‘“ MS ‘APCI (m/z): 353
N H [M+H]+
la-4 F /= « | B |2HCl |Colorless powder
F—+-C>~N\\ MS -APCI (m/z): 396
F N H [M+H] +
la-5 CN H |2HCl |Colorless powder
@N\\w MS ‘APCI (m/z): 353
_ H [M+H] +
N
la-6 NO, H |2HC1 |Yellowish powder
- MS ‘APCI(m/z): 373
@N\\\ [+H] +
=\ H
la-7 —N «| H |2HCl |Colorless powder
>—N\“ MS -APCI (m/z): 329
\ 7§
N [M+H]+
la-8 —N o | H |2HCL |Colorless powder
Br~<\: />—N\‘ MS ‘APCI (m/z): 407,
N H 409 [M+H]+
la-9 ("JH:; —N .| B |2HCL |Pale yellowish powder
s-<\:/>~N“‘ MS ‘APCI (m/z): 375
N H [M+H] +
la-10 N H | 2HC1l [Colorless powder

MS -APCI (m/z): 363

[M+H]+




- 151 Table 8 (Continued) Reference Exanmple2 R -X-1 R

Sal t Physi cal properties, No.etc. 13- 11~ NZHFreeYel | owi sh powder f or niv6 ~APC
(mz) : 249 MtH] 013- 12cH, HFr eeYel | owi sh powderH, ¢ ~formvs ~APCI (m z)
246[ MtH] 013- 13~HHI Yel | owi sh powder i " ~,,. M5 ~APCl (m z) :

194~[ M+H] O13- 14~HHI Yel | ow sh powder M5 ~APCI (mz) : 210J'[ M+H

] 013- 15HHI Yel | owi sh powder\ / ~MS ~APCI™ (719 Z)

260[ MtH] 013- 16~H2HI Yel | ow sh powdernf z) Al MtH 205013-17/"~MeHI Yel | owi sh
powder M5 ~APCl (mlz) : 227[ Mrrbeb13- 18! kcohEire&a) or |l esssem -sol i df or mivs

~APCl (mz)— 270 MrH| 13-190 ~ ~ '' ~HFEreeCplorlesssem -solid NS =APCl / )
312H3C ~ NV ~r~~form(m z : o[ M+H] 13- 20~ R~ ~ HFreeCol orl ess resin / 298 M5
APCl,c~o |form(m z) :[M+H 13- 21HFreeColrl ess (gi | ~~ ~ ~ ol ~N~~~"""fornmVs
~APCl (m|z ) : 332 Ho[ M+ ]213-22H For [Eess [powd n "Melting pointjo~"u
~P' >300C~p M5 ~APClI (nmfz) R*-3 W&{o\%i shy powder® ~ ~, N~-r''.
H~C~N~CH~
NC
Ex;gple R%-X- R' |Salt |Physical properties, etc.
la-11 N .| H |2HCL |Colorless powder
y —\>_N\\‘ MS ‘APCI (m/z) : 329 [M+H]+
’\._N H
la-12 S - H |[HCl1 |Pale brownish powder
E >_N\\“ MS -APCI (m/z): 334 [M+H]+
7/ H
N
la-13 .| H |HCl |Colorless powder
ONQ_N\\“ MS -APCI (m/z): 372 [M+H]
? H
la-14 FF - H HC1 Colorless powder
)L-Q-N\“ MS ‘APCI(m/z): 440 [M+H]
F H
NO,
la-15 CH, H |HCl1l |Colorless powder
J N MS -APCI (m/z): 402 [M+H]
H
NO,
la-16 = H |2HCL jPurified powder
< MS ‘APCI (m/z): 364,362
ca” N7 N
H
la-17 Z Cl H | 2HC1 jPurified powder
MS ‘APCI(m/z): 364,362
SN W
H
la-18 C ~ H |2HCl jPurified powder
| MS ‘APCI(m/z): 364,362
NS \\\'
N7
H
la-19 Cl Z H | 2HCl | Purified powder
| MS ‘APCI(m/z): 365,363
Nog S
H




- 152 Table 8 (Continued) Reference |21Physi cal

-X-RSal t No. etc. 13-24n ~HFreePal e browni sh resin~rN N ol1"f o
r mL3- 25HFr eePal e br owni sh resi nH~-CH~C, N \
br owni sh resi nfornD13-270HFr eePal e browni sh resi nHON \ |

NI [ ~~f ornD13- 28HFr eePal e browni sh resin~ Nor", ..
browni sh resinoVH ~ | N, r W o rn013- 30H, L4 eePal e br owni sh resi no
"H~. a~~~N of f "f or mL3- 31HFr eeCol or | ess powder f or nivB ~APC
+13- 320HHI Col or |l ess powder H C~fablé MNa~tdBntARCEA{NM z)

~ N ~0" ~' forml3- 26HFr eePal e

(' z)

properties, e ExanpR

forml3-29~ HFreePal e

. 342[ MFH
315~ ~. [ M+H]

R1

H~C~

+13- 33H~CpHHLCalorless powder M5 =APCl_(1nd.Z) 3520 MtHL +13- 34Nc ~HHI Pal e
br owni sh powder NO13- 35HFr eeBr owni sh 0i R0 forno ~NH Hj C13- 36~HFr eeBr guwni sh
oilo ~N~~}"'~~f o rnHC~ ~N OHaC~N_H13-37HFr eqyr owni sh oi |\ N~1"" ~
rformoHOC|~~ NH - 153 Table 8 \F1 nled) [Ref exmgce Exanpl e RZ- X
Salty Ph sical No. properti]%g',‘ s @: r owni sh oil ~
~0V, . . OHOL- S- NHOL3- 39~HFr ee f or nBrewhi sh oi ~r ' OHOC ~-N N
HHOC13-40|"' HFree fornBrowni sh oil\ _ N~1'' HBNE3C~N13- 410HFr eef or m
| \ N ~~" R =pr3ra2HH ' er i TN N R e
O13- 43HFr e FRIRFEC| ' ~ -~ Ri2X<. \ NH Eﬁs-aaltwr%&??%ﬁ?ﬁéﬁiﬁgﬁ?klg%'
la-20 Z N H |2HC1l |Purified powder
F JI\ MS ‘APCI (m/z): 397
N \*
N7 NS
F F H
la-21 H,C Z N H [ 2HCl |Purified powder
~ | X MS ‘APCI (m/z): 357
N7 N
H
la-22 2 CN | H |2HCl |Purified powder
Nk/\/IE MS ‘APCI (m/z): 354
SN
H
la-23 /N CN H | 2HC1 |Purified powder
[ ]: MS ‘APCI(m/z): 354
SN
H
la-24 )N\Hz H |2HCl {Colorless powder
N MS ‘APCI (m/z) :
/ﬂ\/ji 378 [M+H] +
Cl / N\\\
H
la-25 Z H | 2HC1l jPurified powder
| MS ‘APCI (m/z): 329
N:N N\\\\‘
H
la-26 NO, | H |HCl |Brownish powder
Z | MS ‘APCT (m/z) :
S - 389 [M+H]
NTTONY
I H
o
la-27 H;C—S§ H |2HCl |Colorless powder
N,4§N MS -APCI (m/z) :

375 [M+H] +




I \ 1.1 O ~,. H C-S, H13-45~HsHHI Br owni sh powder HC~N~ ~ ~
N~r~, . H13- 46HFreefornHOC. | \ j,N~~"a,. N ~ OHOC13- 47HFree forntCol orl ess

crystal Melting point: HC~T7~0 ~-\ N~~"~. 199-202CH c M5 ~APCl (M z ) :
332M+H] +13- 48HFr eef or nPal e browni shH, ¢ / \ Npowdero ~r~~Ms ~APCI (m z) :
2750 [ MtH +13-49H, cHFree fornCol orl ess powder~ N~t",.~ C~-N~O ~ HVS ~APC
(m z ) : 3327 y 0 Ol M#H +13-500HFr ee T8 %col orl ess powder H~C. 0~0 ~-\
N~~~013-51~0 H cHFree fornCol orl ess powder, ~ ~ ~NM5 ~APCI (mz) : 332H-c ~
Il N~~",. [ MHtH] +0 - 154 Tabhikl8 (&ontonuedhed®e erence 2 1
Physical properties FExanple R -X- R Salt No etc 13-52 ~ H Free Colorless
powder ¢ + form Ms ~APCI (mz) : 333 .er Nlr,".. [ MtH] + 14-1 ~ H HC1
Col orl ess|resin HO-N- M5 ~APCl (mz) :§227 | H] + 14-2 ~'\ H HCl
Col orl ess| powder OV M5 ~AR( FI3 D | 4-3 | H Free Palje
reddi sh crystal form Mel tRTTg Nbﬁ_’k\%cp 14-4 OH H Freg
Colorlessjoil form Ms ~APCI (m z)\N—289 | H ] O 14-5 H3C ~ H HC1
Col orl ess|powder M5 ~APClI (mlz) : 199 [ MtH IN@Y14-6 CH3 H Free Pal ¢
yel | ow shiort—formmB—=APCH—(—z)———fri N80 MO0 t4=7F1Free
Col or | ess | oF 2754 [~ ¢ o rpdx—APC] (InR%)| sa28 Wﬁﬁiﬂgﬁeﬁéﬁsu H 2HC1
Browni sh howds®* ~NeN- NS —APOI (ngz) |2 + _ PE€. Tanle 8
(Continuefl) RefeBente 2 1 Bysjcal prioferit3ds] |Sakptlkess -pewdRsal t |No.
etc. 14-9|HO H Free| Col orl ess powder [form M5 ~ARG ‘XRATz)m/z)303
NN 447 [M+H] +
%N\\w
H3C\/O 0 H
la-29 CH; H | 2HCl |Colorless powder
NTX MS -APCI(m/z) :
448 [M+H] +
ClI7 A E\\‘
O
Hc—~ O
la-30 H | 2HCl |Colorless powder
@ MS ‘APCI (m/z) :
477 [M+H] +
N7 N
H,c” 0" Y0
la-31 - H |2HC1l |[Colorless powder
§S MS -APCI (m/z) :
NN 483 [M+H]+
L -
H
H,c” 0" Y0
la~32 o H [2HC1l [Colorless powder
E j MS ‘APCI(m/z) :
)N\ 486 [M+H] +
N YN
L o
Hsc/\O 0 i
la-33 HyC.  -CHs H [2HCl1l |[Colorless powder
N7 MS -APCI(m/z) :
444 [M+H]+
N N\\\"
H,c” 0 o




N[MH+ O 14-10 ~ ~ ~ H Free Col orless oil
CH3 O[ M¥H ] + 14-11 |
NC/ N~ form Melting point:
~N~ form crystal

Col or| ess

Free Pal e yell owi sh 02N /
H Free Slightly yellowish o N~ formoN |
[ MPFH] + 14-15 HOC H H Free Slightly yelT

crystal

~N-

I\/Elt

%s‘hNyf o rm Nc

~ form M5 ~APCl (m z)

302

~ N H Free MS1APCI(mMz)1 ~N formo 14-12 H H- Free
188-193C 0 N O~ 14-13 HH

ing point: 194-196C 14-14 H
~ ~0o~ MBSAPCI (mz) : 356 i
~ | NMBSAPCI

(m2) 356 N~"~ ~ [ MtH] + H 14-16 H3C H Free Brownish oil form M5 ~APCl
(m z) 316 [ MrH] + - 156 TaRLABlI4. (éontinpldiic nitrogen-containing
5- menber e [I] 5 R1 R2_-X
NH CH2- COr NBA [I ~ CN wherein A repres its - CHz- or -S-, Rl represent|s
hydrogen ftom a | ower al kyl group Fydr oxypl owe aI kyI group or 3 | ower
al koxy | oper 10 al kyl gro Xreg enti{ N( - NS or -CO) wherne R3
represent 5 hydrogen at omBr— ) an RZ represents (1) a
cyclic grpup which nmay be substit. -d mhere th lic group portign is 15
(1) a m)n)cycl ic, bicyclic or tri cycI iC hydr(NE@ bon group, or (i) a
nmonocycl i Or tTTCcycr T heterogyctit T T-gOiTo group
whi ch may &%g | ut ed) B0-%r a phal Bh eﬂalti h&%‘cccagp a eggé tiher eof .
2. The CO rrhnn to_Clai Z .S {1\ r*\/r\lir\ g=qup
whi ch may ha%‘l‘}to 3 substituyenys wHi dh [#HCY HE Skl &vs BFdsent and
sel ected fromthe spbsti 25 tuémts of| G qup A et iAREd(nbed Jow, wher ¢ t he
cyclic grpup portiop is (i) ay .| bi cydl4®0 B+HI+ cyclic hydno
carbon grpup, or (i}]) a nonocygl ilc, . icyglic orf tricyclic heterocycl|ic
group, or|(2) an anlno group wh chN\my hgve 1 dr 2 substituents whigh 30
are the sane or differentuafid oected frjomthg substituents of Goyp B
ment i oned| bel w35 Supstituents z; G oup HA| 2HC1 1001 N HABWwBE OM  dyano
group; nitro group;|oxo groupf hydroxly grjoup; dardoxpcOmOup; : oxi dyl [group;
am no grolp; carbanpyl group; nosul fonlyl grdupss gvd@per al kyl grqup; a
| ower al kpxy group;|a lower al danoyl [group; a Ifower
)
™ W
H;C—N ™o
la-36 O H |2HC1l |Colorless powder
N MS ‘APCI (m/z) :
NJ\F’ 511[M+H]+
™ N\\\\‘
OF_\NXLH
N 0
la-37 H,C.. .CH, H | 2HCl [Colorless powder
T MS ‘APCI (m/z) :
N¥ N 485 [M+H] +
/\ %N\\“
o N H
\—/ 0
la-38 H;C—g H | 2HCl [Colorless powder
MS -APCI (m/z)
NJ\lN 488 [M+H] +
N \\
N\
/N H
N o
1a-39 H;C~g H | 2HC1l |Colorless powder
A MS ‘APCI (m/z) :
NZ N 472 [M+H] +
S N\\\“
SR
0]
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| ower al koxycar bonyl
al koxycar bonyl

group;

gr

- subs

a | ower al kyl sul fonyl
al koxy group;

oup;

tituted | ower al koxycarbonyl
group; a di-I| ower

a | ower al koxy-substituted | ower al kanoyl
-substituted | ower al koxy group; a | ower

group; a

group; 10 a lower alkylthio
al kyl am no-substituted | ower

a di-lower al kylam nocarbo group; a lower alkyl group
substituted by a group selected from 15 artno group, carbanmoyl group, a
carboxy group, a |ower al koxy group and nono-

hal ogen at om hydroxy group, :
or disubstituted am no group; BebhbaolaofCdntsubed) t uted ami no group;

cnhct -t arl OF

=Tt Jor

nono- or
| oner cyc
cycl oal ky
group; a
substi t ut
or or uns
unsubsti t

i cuubhot o

Had oar harmul or-orn: 204

a
i tuted

uncecuhect

uuuul. T T

-CO; a s
substitute
bd a subst
ibsti t ut ed

UI. AACNAAA LN SAC SRR = A o1

A=) =)

oal kyl group; a substituted R} unsubstituted | ower

ubsti t ut ed or
d 25 a su
i tuted30
unsubsti t ut e

ASUIESt it ut gy
, NTa $libstjt
s ;

Ut ed unsubstituted unsubstituted phé¥ig

TITToCriooY

| ower cycl oal kyl -1 owgr al kyl
a substituted a
titjuted or or or orn or or
bstituted unsubstituted
group; phenyl -

phenyl
phenyl sul
al koxycar
group; a
substi t ut
group;

het erocyc
6- nenbere
nmonocycl i
substi t ut

group- | ower al kyl

| ower al k
al koxycar
a car boxy
cycl oal ky
al kyl gro
a substit
het er ocyc
al kyl a s
group;) b

- COF g

ed or

158 a s
i C group-
l het erocy

unsu

ower al Kyl grouap,],
; phed§$¢¢0mer al

hr\i-ii- oo

*ﬁr%)’ﬁ yafi iﬁ‘%&%k‘é’s ,

"or unsubs@ltuted
stituted ﬂéﬂgcycl
bsti tut ed|Qr Jlunsubstift ut ed
, a aubst utgd or Unsubst
lic gy a sybstity

g

1- ..1- nnl | SV I'\\II'\l n lnyl
KRGISRS IROHDUp; 35 a
MefRGled At er ocycl ilc
rAfoldydilit 5- or 6- mgnbered

i tuted nonocyclic 5- |or
ted or unsubstituted

6=
unsu
g
DXY- subst i
bony| - subs
| ower al k
group 1

kY

s

a
bd or

rembered—tes lueyu e PP
or g-

stituted cycljic §-
oup. Subs ent g of [G oup
uted |l o \ky!l |groyp; a |

i tuted Io~\r|alky grjoup; 3
il
a suBsti :fké;m
.+ +er\|

Pa

déguup, and a
erocycl ilc

1‘?%%?§}§§
al kyl group; a
hydroxy | ower al kyl
nsubstituted | ower
uted Iomer cycloalkyl-lomer

group;

Jp, uo
Ut @ f
iC group,
ibsti t ut ed

tutgqd or (
ungubsti t

d 0 a S
st ut-

ad -~
unsuNﬁNtuﬂed

(@]

g
| gr oyp\
TIJUUQL
e
t

phenyl gra

iy =;' E wAstbsyi t ut ed

?WQR%
Mﬁiﬁ%ﬁ% d?dl%ﬁ%rOL

up; phenyl -1 ower al ky

Ip- | ower

cyrd+4£3 hy

5- or 6-ngenbered gr

group.

oo dyxHax
het gr ocycl

Fidiiein
drocarbon gr
pup; and bi c@ c

unsybsti t
Iy~
/—N
N\N H

Foldr ledepRiesk nongcyclic
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la-44

2HC1

Purified powder
MS ‘APCI(m/z): 386

la-45

2HC1

Purified powder
MS -APCI(m/z): 372

la-46

2HC1

Purified powder
MS -APCI(m/z): 370

la-47

2HC1

Purified powder
MS ‘APCI(m/z): 370




3. The compound according to Caim2, wherein when the "substituent

sel ected fromthe substituents of Goup A"
am no | ower al kyl

or di

-substituted carbanoyl
sel ected fromthe substituents of G oup
"substituent selected fromthe substitue
| ower cycl oal kyl

a no
g

gr oup,

group, a sub

no 30 or
roup,

sti

is a nono-
-substituted am no group or a nono-
then the substituent has substituent(s)

2L

35 tuted | ower cycl oal kyl -

or di-substitut

oned bel ow; when the
Goup A" is a substitu
CO) a

ed

t ed

substituted | ower cycloal kyl | oWeblal kgl (geutipnuedsubsti tut ed phenyl group,
a substi ituted
phenyl - | ojver al kyl group, a substituteglphenyl O | ower aIkyI group, |a
substitut pd phenyl sul fonyl group, _a sdbstrtuugd phenyl - | ower al koxy |{group,
a substitpted phenyl -l ower, 5 alko REboly| ou substituted | ower
cycl oal kehyl group, a suB%tr?h Y gz\ngE ic group, a
substituted nonocyclic 5- or 6-newbered heteroc group, a substijtuted
nonocycli g 5- or 6-nenbered heterocyclic grodO”) a substituted nongcyclic
5- or 6-ng eferocyclic 10 grogp- Cq T ¢ 5- or
6-nenbere;?¥%§§%£y i gﬁ?%ﬁ&%igﬁgggggﬁgéﬁ
MoNoCYCl i fBr—t—b— Leuep—g#ky#—g&eup-;ken t he
substituept as?&ub Ekﬁ%?QNRﬁWd ano group,
nitro gropp, oxo gr S GRtb (T #ent4dhed |bel ow,
and when the "subst he suljstituents of Goup Bl is a
substituted | ower clycl oat kyF stitutled | ower cycl oal kyl - Ifower

al kyl gropip;,12-s4bsfrtuted pheRyl Or qupy [BrchPIiBIAR £k PrsdydeF over |al kyl
group, a RO substitpted bicy hydrfocarjbon griqup, a@-sHPsL) L Ui e
nonocycli ¢ 5- or 6-nenbepﬁg R ocyclrc group,| a substrtuted nonocyclic 5-
or 6-nenbgred heterpcycl e oup- allkyl grjoup or a substituted

bi cyclic heterocycl}c groupl n\/@ﬁ? al ky I oup,_tlhen the substituent Rhas
subst it uept (53-2% nlectéﬂt he su t|i 2Hfeht|Pwri GreipP@drmt | ongd

bel ow. Supsti tuents| of Group a I 0 dl kyl Jr6uRPCL tiydzloxy3Todwer| al kyl
group; a |ower al kapoyl gretp; cylcl oal Kyl car bonyl group; a Ijower

al koxy grpup: a lower alkoxycar horH/ group; a llower alkyl 30 sulfonyl
group; a {i-lawe} a d RHCL reinrkess -powRer

al kyl am np-substitu up; a |MbhARGLtetzlor unsubgtituted
phenyl grpup; a sub ted phe3B2 (M+H] 35 a substitjuted or
unsubstitpted pheny r unsybstituted phenyl -1 owgr

al kan0y| s %15% L 6.]“ réj;gf ;é?r‘]r uted- nhé;‘ll =]l owend al ky|
group; a bubstittte ed <+ Q %&ﬁ% %Q&F a
substituted or unsu %5 or d-MBARG kM Aer er ocycl ilc
group; 5 fi substitu nocydl 30 B4tk 6- menber ed

het erocyclic group-p; a substrtu&ed or unsubstl]i t ut ed nonocyclic 5- |or

6- menber efd hedie3dcyfplic grg up- CO- CNand H |s2Hbs] i [tad sk as sinsapdd + t ut ¢d
nonocycli ¢ 5- or 6-penbere terocycl|i c gr qups saexst (siutyed am no |group;
(in the spbstituentp of Gou substift uent |4Bgr¢3rxﬁﬁgjtuted phenyl
group portion or the substituted din cycllic 5- |or ered heterogyclic
group portiofat+®s4se ~ QYA XK D powdd ¥ O grjoup,
oxo 15 grpup, a | ow s HEEPim Az ower al Kanoyl
group and|a | ower a fQ?HQHPP accordrng tfo any
one of Clains 1to cli1c group which may |be
substi t ut pe—rwhere- =HeA—-5—15: “fCJp sel-eet-ed—+o t he
foIIovm'ng(i%a'f%s(ir/) D cyclrc%yd%%]ar %% HRE3 tg 7
carbon atpns, 25 (i]) r;C|/ \wirjocarjbon gr D to 11 carbon
atons, (ili) a nDnouycI\. sy ocycl ifc grloup cqnt Hﬁ#@*i or 2 hetero at ons
sel ected frojmm JEII 3 UII[ } P(TY) a

bi cyclic 1e$%%&%§cl C 8 ﬁ%ﬂﬁfh éio ected from
nitrogen ftom oxygen m and

7-menberefl rings be ng bstitut group 35 %. The
conpound accordimygto Crarm4,  WIererm S



161

cycl opentyl
an 5 i ndeny

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

portion is a group selected from phenyl group, cyclohexyl group,
group) cycl obutyl group, cyclopropyl group) an indanyl group,
| group, a naphthyl group, tetrahydronaphthyl, a pyrrolidinyl
an imdazolidinyl group, a pyrazoljdinyl group, an oxolanyl group, a

group,

t hi ol anyl group, a pyrrolinyl group, an i% dazol i nyl group) a pyrazolinyl

group, a pyrrolyl group, an imdazolyl group, a pyrazolyl group, a 10
triazolyl group, a tetrazolyl Tpblg,la foeytiguedp, an oxazol yl group, an

i soxazol yl group, an oxadi azolyl group, a thienyl group, a thiazolyl group,
an isothiazplyl group, a thiadiazolyl gropp a piperidyl group, a

pi perazinyl| group, a norpholinyl group, R thionorpholinyl group, a 15
pyridyl gropp, a pyrimdinyl group,-a pﬁgazrnyK)group, a pyridazinyl g@roup,
a pyranyl gfoup, a tetrahyqyopyri .@ Ha h ridazinyl group, a
per hydr oazepi nyl group, a r h{¥dr o ro n i ndolinyl grodip, an
i soi ndol i ny] group, an indolyl gro an i ndazol up, an 20 i soingolyl
group, a benzrnldazolyl group) a benzothlazolyﬂq roup, a benzoxazolyl

group, a bef Qghux anyt—group, —a bgrzotjhrenyt up, ueuLururyr grpup, a
t hi enopyri dy ggou a t hgzazal opyri dyR: droypy |a H@Wﬂﬂ DR TWRLHFDUP, |a
dihydropyrrolggyrl group) a quindlyl |group,| an iso 25%wi nolyl grodip, a
qui noxal i ny[7Qragp} a qu nazgrrnti 1Y 12§EF) dEﬁ léB@ ﬁH&& a

ci nnol i nyl proup, ch oup,| an li soc g :§ M+H £
napht hyri di pyl grojup aL\ artially.qr conpletely satur t'e cyc? olips

t hereof; or|(2) a pubsti teN anN‘o groyp. 30[6. The conpound accordl gto
Caimb5, whprein ls(1) a-cychH c lgroyp whidh may be substituted where
the cyclic praad8pbrtion is grygoup |sél dAHH f|omame sy rArddnsi sting of
phenyl group, cyclphexyl grolip_la pyrrolli di n 331S/1ARGIoUp,2)a: 482 MBI Yl
group, a fufyl group, a % quup, g thiagolyl group) a piperidyl

group, a piperazinyl - »-0group,| a nor pholfi nyl group, a thionorpholinyl
group, a pyfidyl group, apyrimdinyl group pyrazinyl group, a

pyri dazi nyl [ 48089, | a per hydr oddepi nyll Hgr|@AHSL difamiole sy ipaydrp, an

i soi ndol i ny| group} a benzot eyl droupg, a 5 |IM8 RGP rady)l : §5DUP+HBE+
pyrrol opyri gyl gropp, a di hydrogdyrrdl opyridyl |group, a quinolyl group] an

i soqui nol yl | group,|a qui | yINbroup and pdrtially or conpletely
saturated cyclic groups heyebf; or (2) fa subgtituted anlno group 101(7.
The conpoungrrac Lmae) +o |||G) 'Qh ——RF (1\ e uyull gt-otd i ch
may be subs} LEGbdd] wher e (c g'irm?d'ldpjlor {GHhe %ﬁ? el ectgg; from
the group cpnsistipg ofOZI_’HS Lildi nyfl group’IS ;f* Ip(é‘?‘r@y‘l &7 BpH

p| per azi ny| araun a—FB+p nhol+4 I| e a—thi r*nrnr nhnl lJ\\/I Group—a Py i dy|
group, a pyf ﬁﬁf&ﬁnyl group/'a |hdp||ﬁ§l p qig group, a
pyrrol opyrifyl gropp, &dikydrAprrdl opyri dyl g’l‘% Cé-rn(i“/pza)r-t jy or
conpletely paturatled 20 cvc [ groups thereof: +HI2) _a substituted ami no
group. 8. Théac6Appund accordi By to |aby |GHCf RakﬂrMEIﬂQW1Sh povetai n|RZ i s
25 (1) a cyglic grpup whi c@_ﬁr 1 tlo 3 sybss iARGNtns/ 29hi c3BAre the same
or differenf and skl ected Nromt gubstl|i t uent|s[M¥fH]G oup A" nenti oned

bel ow, wherp_the cyclic gr nnnNnnrf| n_i seledted from f hp group_consisting
of a pyrrol|dPngP proup) a NOdyl| & JAHCh |Fade Rg

mor phol i nyl | group)| a thio | i @] grqup, a &Wﬂ&ﬁﬂlgmoup %yrlnldlny
group, an ihdoliny] group, @indolinyl gr quid+H pyrrol opyri dyl gréup) a
di hydropyrrpl opyrifdyl group dﬁd partliallly or donpletely saturated cyclic
groups therpdh-6dér| 35 (2) a no gr dupg Hibist|iGaiteadl dBs pawde2: substi fuents
whi ch are the sang| or diffd{en d |sel dct ed f|MBNAHGT Guksitd t329 - 163

ents of Goup B nentioned Sybstift uent g pM+H}pup A a halogen at om
cyano group lgi FED gl uup, OXO gl Uup) 1Hon' | eldld vfc%ér g1 oup,
a | ower al kpxy group, a | lgkanoyl| “grouy) &Wg ¢§' onyl
group) a |ojer al kpxy- sdb itu g | dwer [al kyl q&ﬁ ’Ho

di substitutpd am np group) dr dil]- subst d'carbanoyl group, |a

| ower cycl oarRyr=CO ) 10 a SUDS[IIU[EG runsubstituted phenyt—group,




a substituted or unsubstituted phenyl-Iower al kyl group, a substituted or
unsubsti tuted nonocyclic 5- or 6-nenbered heterocyclic group, a substituted
or unsubstituted nonocyclic 5- or 6-nenbered 15 heterocyclic group-0-) and
a substituted or unsubstituted nonocyclic 5- or 6-nmenbered heterocyclic
group-CO- . Substituents of Goup B : a |ower alkyl group, a | ower
cycl oal kyl group, a |lower 20 al koxy- substd uted 1 ower al kyl group, a
pyrimdinyl group) a thiazolyl group and a thiadiazolyl group. 9. The
conmpound according to any one Dabldalas(dohoiB)eddherein X is -N(R3)-
-0-, and R2 is a cyclic group which 25 may be substituted. 10. The conpound
according [0 any one ol galns L 10 g, mn grern X1s -CO) and RZ 1S (I)]a
nmonocyclic| bicyclic or tricyclic nltrog -contalnlng het er ocycli c group
whi ch may BO be substituted or (2) ar—anFn gro mhlch may be substi
tuted, and|represented by t e_5§ : ?@ he conpound
according o any one of d alins mh re| Xis -CO or -04,
and Ais -fCHz-. 12. The conpound accordlng to alQ[K?v of Claims 1 to 8,
dr og

wherein X [s -CO or -O) Ais -CHz-, and Rl i en 5 atom 13. The
conpound agcixamng| to any ,one of Clalqs 1to § wherein Xis -CO, Ais
-CHz-, and}RIpls hydrogeR aKonl 10 1R" ThatbnRweal el propegtiesangtong of
Clains 1 tp @owhefein X is - is -lcHe- IR1 is bvdrogen atom and R7
is a cyclif¢ roeed Wwhich ﬁc‘ﬂy substlﬂut e2HC11 Y. Pallhee yoolnpouingh goooialr ng §o
any one of [Clains [L to 8s \A§‘|_ n Xifs -CO|MAAKCE @iZz) : RL79 s[Nwr-ogen
atom and R2 is a >ubst|tu a%ﬂno group 16 The conpound according to
any one of Fo-a55 6 15 whH-ER—has F=t==ctd struuxu;c 5
C~RL -Xi ~~-1av6T\H 17, Lkgd ST e %ﬁgw*&f) |st| of:
(S) - 2-cyanp- 1- [t raps- 4- (5 ni t pyri dyl ami na)y & B n%ﬂ%lc[éf nrol
i di ne; 25
(S)-2-cyanp-1afés aps- 4- (5- cyano- 2- py Medy|l 2xq) dyrd dheyeyl oo st} aeetdd pyrr ¢l i d
ine; (S)-2 cyano-l-[trgﬁg- i msfhylaninocarquylﬁmnmﬂmyz): 387 [M+H] +
hexyl ami nolacetyl pyrro i H
(S)-2-cyanp-1-[traps-4- (norpholinocfarbonyl)cydl 030
hexyl am nolagglybpyTT ol 1 dI ME; No, Me [2HCl |Yellowish powder
(S)-2-cyanp-1-[traps-4-(5- - 2Py i midi nyl oxyqg csd %yganggpﬂﬁmﬁﬁywryrr
olidine;, (P -2-cyapo-1-[traps, -ES-pyrlnndlnyIanlnocar onyl )
cycl ohexyl am no] acgt yl pyrr 65N ne; 165
(S)-2-cyanp-1afi®aps- 4- (N— | - N- netMeoxly2{ /| [s0e o less powder
car bonyl ) cycl ohexy| am ng} M$ro|idine; MS 'APCI(m/z): 367 [M+H]+
=N
la-71 CN Me |2HC1l |Colorless powder
72\ o MS -APCI(m/z): 367 [M+H]+
=N H
la-72 N Me |2HCl |Brownish powder
</ \ N MS ‘APCI (m/z): 343 [M+H]+
N= H
la-73 Me |2HCl |Pale yellowish powder
o N-n” MS ‘APCI (m/z): 387 [M+H]+
=N
la-74 NO, Me |2HC1l |Yellowish powder
7B\ N( MS -APCI (m/z): 387 [M+H]+
=\ H
la-75 Me |2HCl |(Colorless powder
NC / \ N/ MS ‘APCI (m/z): 367 [M+H]+
— H
N




(S)-

2-cyano-1-[traps-4-(N-ethyl
car bonyl ) cycl ohexyl am no] acet yl pyrrolidi ne;
(S)-2-cyano-1-[traps-4- (N nethyl

- N but yl

5
am no

car bonyl ) cycl ohexyl am no] acetyl pyrrolidi ne;
(S)-2-cyano-1-(traps-4-[(S)-2-net hoxymnet hyl pyrr ol

di n- 1-yl carbonyl ] cycl ohexyl am no] acetyl P

®ofi

-N-i sopropyl am no

di ne;

(S)-2-cyano-1-[traps-4-(3-carbanoyl pi peridino 10
car bonyl ) cycl ohexyl am no] acet yrayteoladi@entinued)
(S)-2-cyano-1-[traps-4-(3-nitro-2-pyridylam no)

cycl ohexyl
(S)-2-cyan
car bonyl)c
(S)-2-cyan
cycl ohexyl
(S)-2-cyan
pi perazin-
(S)-2-cyan
carbonyl ] c
(S)-2-cyan
1-yl car bon
(S)-2-cyan
car bonyl)c
(S)-2-cyan
car bonyl)c
(S)-2-cyan
hexyl am no
30 car bony
(S)-2-cyan
cycl ohexyl
(S)-2-cyan
pi per azi n-
(S)-2-cyang
car bonyl)c
(S)-2-cyanp-

D- 1-[tr

L- vl car

Am nol acetyl pyrr
- 1-[traps-4-[4-(3-pyridylcarbonyl)

aps-4-(2-

B

bonvl]1cvcl ohexyvl

i ne;

Mo acetyr pyrrofrdrne,
D- 1- [t raps- 4- (4- acetylplperazéh 1 yl
ycl ohexyl am no] acet yl pyr e df

aninol

cetvl

150
RN

b“?olidine:

D EXxafnt-r
/clPdBex
- Nort

aps- 4- [ 4-(3-t hen
ylaniﬂﬁ?ébetylpy
ps-4-14-(4-chl

y ILpey 6l
D-1-[tr
ycl ohex
D-1-[tr

rr&idi

ronhen

oyl ) pi |

Der azi
alt

Llnin

- oW si%hl properties,

. etc.
Pr gzl n

ohexylanlnoyncet
Aps- 4 2, Gyd
ylanlno ac Epy
Aps-4- (5 Tt ro- 2

i met hyl
rrolidi

v Dgrr ¢

-1 SOi Ng

| 4Hf] In ¢
nmor ph
ne;
jol i nyl|

2%

pColorless powder
DMBNAPCI (m/z): 367 [M+H]+
D

 @laQREXx
D-1-[tr
acetyl
)cyclo

yla jacetylpy

aps
pyrrS d|n
hexyla

rERioH!

knocarbor
S)|- 2- cyar

Ipyrrol

aic1
yl)cy
0-1-]1

i di ne

Pale yellowish powder

'M8 -APCT (m/z) : 405 [M+H]+
raps- 4- (4- car banoyl pi per

e

hm noj a
D-1-[tr
- ylcar

APDS- 4= (l- ot

cetyl p 2d| nel;
ApsS- 4- @, \bpr
pony| ) Saqf ohiéxy|

”bHQ’d}%‘

opyl car
anm noj g

bonyl
icet yl |

a2 o

Y

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

pyrrolidine; 35

Teon

-1-[t

A (A nroan:
7 am no] apdd iﬁ;
y
raps-4- A-i dghn

=N

e

yl car bd

nyl) cy

AT

Azl
Cé}géless powder

@ﬁdAPCI(m/z): 383 [M+H] +

1a~-80

\\\\

H

=N

CH,0H

2HC1

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

la-81

CH,0H

2HC1

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

la-82

N7
H

=N

CH,CH

2HC1

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

1a-83

CH20H

2HC1

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

la-84

CH20H

2HC1

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

i di no



hexyl am no]

acetyl pyrrolidine;

(S)-2-cyano-1-[traps-4-(2,3-di hydro-1H pyrrol o[ 3, 4

b] pyri di n- 2-yl carbonyl ) cycl ohexyl am no] acet yl pyrrol i di ne;

(S)-2-cyano-1-[traps-4-[4-(2-pyrimdinyl oxy)

pi peri di nocar bonyl ] cycl ohexyl am no] acet yl
(S)-2-cyano-1-{traps-4-[4-(5-brono-2-pyri

rrol
di ny

W

5

i di ne;
| oxy)

pi peri di nocar bonyl ] cycl ohexyl am no}acetyl pyrrolidine;
(S)-2-cyano-1-[traps-4-(cis-3, Bakliertdyl(Canthiemrgdlo
pi perazi n-1-yl carbonyl ) cycl ohexyl am no] acetyl pyrrolidine;

(S)-2-cyano
xyl am no] ac
pi perazin-1
(S)-2-cyano
yl car bonyl)
(S)-2-cyanof
car bonyl ] cy
(S)-2-cyanof
thi azin-4-y
(R) - 4- cyano}
cycl ohexyl afmy
(R) - 4-cyano}
hexyl am no]

(R) - 4- cyano}

hexyl am no]

(R) - 4- cyanof

hexyl am no]
(R) - 4- cyano}
hexyl am no]
(R) - 4-cyano}
hexyl am no]
t hereof. 35
5- menber ed

NH- CH2- CO- NBAa~B8

hydr ogen at
| ower al kox
R3 represen
cyclic grou
represents

et yl pyrrolidine;
-ylcarbonyl]cyclohexyl
1-[traps-4-(4 gg

cyclohexylanino?‘ ylp
1-{traps-4-(4-(2-thien

apA

.. ac

i

- 1-[traps-4-(4-cycl ohexyl carb nylanlnoplperldlnocarbonyl)c
(S)-2- cyanolh {traps-4-[4- (N phenyl car bar

yl p&rrolidine; 15
?gera f :7
[

.|per|d|no

clohexylanlno]acetylpyrrol|d|ne

ycl ohe
oyl)

sS4 (I I-dgroxopernydrp-1; 4 20 ) :
gggon | ) cycizakexyl anmfnokace ﬁdgﬂ dhiifl properties,
3nbtraps-4-(5-nitro-2-|pyridy|am no etc.
T HORQCeL Yl TN azONpdl NG, cy,0H | 2HC1 Pale yellowish powder
3- [tr D f pyri dy Oxy)C SISQAPCI (m/z) :
acet yl thhi azol 2-N2 D 403 [M+H] +
3-[tr thﬁlanlnocaraonyl)c cl &
arBi | giified powder
a%elt'—fft o {:19‘0' | nyt cal i) gg A‘gcum/z) 343
3-[tr phobhpocarbon/l)cycldM3@]+
cet \/I t h| a7n| idine:
3arBr NTolldlnyIdérb)ﬁ?¥¥c Eugified powder
hcet yl t i i di Nbr a phar fraceut i| 48 "PPCIde¥F abl4@ lsal t
18. A tho aring ap allpﬁéMH@]ﬁitrogen cont ai ni|ng
(i ng_conpound reoreseﬁted by the 1 167 fornula [I] R~ B2-X
CN whexet repreﬁent>2HQHz-P@mifSeg Rbwdepr esent S
bm  a | pwer Q\ a 5 hydr oxyMsowsC Iqimsyel) :gr3dBp or |a
y | ower| al ky represants -IN(B3H]+ -0- or -CO, vhere
[ s hydrpgen ato Cgslomer al kyl gtoup, and R2 representg (1) a
b 1whBoh nay b 0 substltu{ed 2MTEr ¢ pulRe FGye powdeup por tli on
i) a np N@ycllc or | tricy¢hisc alpydr@ganhbosgyr oup,| or
=N CH3 [M+H] +




(ii1) a nonocycli c,

am no group which may be substituted,

t her eof ,

[11] Z1-CH2-CO NBA L11 2 o CN wherein A

above and Z1 represents a reactive resid
the fornula [I11]: R~ R-X NH2 (111] 25
nmeani ng as defined above)
the product into a pharnmaceutical ly B@lépt 4bl e salt t her eof .

an aliphatic nitrogen-contain5 ing 5-nenbered ring conpound

for preparin

168

or

bicyclic or tricyclic 15 heterocyclic group,

or (2)

an

or a pharmaceutically acceptable salt

whi ch conprises reacting a conpound represented by the fornul a

has the sanme neani ng as defined
Wi th a conpound represented by
ein Rl, X and R2 has the sane

e

a salt

t her eof ,
19. A net

and optional |y maki ng

hod

r epr esent ed

wherein Are
al kyl group,
group, and R
ni trogen-cong
am no group

___or a phar
a conpound r
CN wherein A

bresents -CHZ- or -S-,

py the fornula [I-a] RL R21-

R1

regres

N H CH2- CO- NBA [

I -a7 CN

ent hydrogen atom a | ows

r

represents a
t he conpound
RZ1 has the

conpound rept

CN 5 wherein
a salt there
group R4, an
acceptable s

a 10 hydroxy | ower al k ' Bupy | ower al koxy | ower aljkyl
P1 represents (1R2-= @ - |c Nc tricyclic
ai ning heterocyclic gro mhlch may ubstituted or (3) an
Whi ch 15 nay be substituted, and rqg ented by the formulfa: N
xaceuLLcaLLy_accepLabhﬁ—saLL—Lhe ting
fpreewdifl ed bysethe fornuka [ §Y] «Rlp N GHRNRA [LVE R4 2 0
al® R1|have the sanme |meari ngs _as_defined above and 'R
ptiotecti ve for, arH dHOD Jraslpor DEs® pawdiet her eof Wt h
represer@&d@%&S forfmul a [Mis RRAcH(h¥E) : 37469+ Wherlein
sanme megqni ng \as.,gdefinegd above, or a salt thereof to obtain a
esente$ by the formulla [\l R=|R2~. CO N-CH2- CO-NBA [VI A (4 R
Rib-R4] R21 and A havie H HEGhne| GRE0F HeSS astyetdhed abovd, or
pf, and|subs tlysrlenmovi ng t heSpréeatty véegemRPSEdr an [ani no
) optiomaNCyzfi?§ngD he 10 producaréwnd atphalbbegupdcatty
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lc-21 HC ﬁ | H HCl |Purified powder
3 ‘T’ ‘nw MS ‘APCI (m/z) :
CH3 0O 321 [M+H]+
le-22 .| H HC1l | Purified powder
jT’ \WN MS ‘APCI (m/z) :
H,;C CH 335[M+H]+
lec-23 N N " H HC1l |Colorless powder
z \WN MS ‘APCI (m/z) :
\. | 0 357 [M+H] +
lc-24 - H HC1l |Colorless powder
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H;C
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N Y \n\“ MS -APCI (m/z)
N\ _s o} 363 [M+H]+
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[::I:>y_§ . powder
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1c-32 H3C\ H HC1l |Brownish purified
o] N resin state
Hc” \AY b MS ‘APCI (m/2z) :
0 365[M+H] +
1c-33 H;C, H HCl |Pale brownish
A ; purified powder
e 0/\/Nj}“‘ MS -APCI (m/z) :
0 365[M+H]+
lc-34 H,c\ H HCl |Pale brownish
H.C. O, _ purified resin state
i \/\’Nj“" MS ‘APCI (m/z) :
0 379[M+H] +
1lc-35 HsC H | HCl |Purified powder
N MS ‘APCI (m/ : 351
H3C\O/\/ \n\ ( z)
1c-36 HO HJC\ H HCl |Purified powder
NN MS ‘APCI (m/z): 351
)i
1lc-37 o (I:H3 H | HCl |Colorless purified
H,C i powder
OJ\’N\[}“" MS -APCI (m/z) :
365[M+H] +
1c-38 CH H HC1l |Colorless purified
NG powder
HC” 07NN MS -ABCI (m/z) :
0 407 [M+H] +
1c-39 /lk/ H HCl |Colorless purified
N o powder
HO j}‘ MS -APCI (m/z) :
351 [M+H] +
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Exgmple R2-%~ r! | sa1t Physical properties,
o. etc.
1c-40 H HC1l [Colorless purified
/U\,N o powder
WF MS -APCI (m/z) :
379[M+H] +
1c-41 H HC1l |Colorless purified
R powder
K;f’ \np MS -APCI (m/z) :
333[M+H]+
1c-42 H | 2HC1 | Purified powder
/ \ \ " MS -APCI (m/z): 370
1 [M+H] +
1c-43 Hs(i H | 2HC1 |Purified powder
B = MS ‘APCI (m/z): 400
= 1 [M+H] +
H,C—0 0
lc-44 Hac\ H HC1l [Colorless purified
N_ powder
E::[:>/ bl MS -APCI (m/z) : 409
0 (M+H] +
lc-45 ch—\ H | HCl [Colorless purified
Ne powder
Rid MS ‘APCI (m/z): 423
0 [M+H] +
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Ex;xgple R2-¥%- 2! | sa1t Phy51cale1?;opert1es,
lc-46 H;C H HCl |Purified powder
\N MS ‘APCI (m/z) :
H,C™ \( 307 [M+H] +
0
lc-47 H.C H HC1l |Colorless powder
3 "\N MS ‘APCI (m/z): 335
T [M+H]+
H3CJ O
1c-48 H H HC1l |[Purified powder
Ncﬁ N\r MS ‘APCI (m/z): 479
\N| o 0 [M+H] +
1lc-49 H H HC1l |Purified powder
ON NY MS ‘APCI (m/z): 498
o™ 0 [M+H] +
1c-50 H H HC1l |Purified powder
OO\Q’NY MS ‘APCI (m/z) : 492
ON o [M+H]+
lc-51 NC H,C H H 2HC1 | Purified powder
\(1 O‘ ) d MS -APCI (m/z) : 492
RNT N\ 0 [M+H] +
H
1lc-52 @/ (I:H3 H 2HC1 |Colorless powder
N MS ‘APCI (m/z): 452
- Y e+ +
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Exam- . .
ple R2-X~ r! | sait Physical properties,
No. etc.
1d-1 H HC1l |Colorless powder
N MS *APCI (m/z): 333
) [M+H] +
0
1d-2 H HCl |Purified powder
No MS -APCI (m/z): 363
\)
HO \g‘
1d4-3 H HCl |Purified powder
N MS ‘APCI (m/z): 377
H3C’O \[Or
1d-4 H HC1l |Colorless powder
N\ﬂ‘\\w MS ‘APCI (m/z): 361
[M+H] +
1d-5 ~ | B HCl |[Colorless powder
{ N—n“‘ MS -APCI (m/z): 347
[M+H]+
O
1d-6 .| H | HCl [Colorless powder
H;C~ NTT\“‘ MS ‘APCI (m/z): 361
[M+H] +
1d-7 CH; H | HCl |Colorless powder
H,C . MS -APCI (m/z) : 375
N“c[! [M+H]+
1d-8 CH, .| H | HCl |Purified powder
H3C7/——CN\“\\“‘ MS ‘APCI (m/z) : 403 [M+H] +
H,C 0]
1d-9 0) o B | HCl |Purified powder
>——<:\/N-—T‘r\\ MS ‘APCI (m/z) : 405 [M+H] +
H,C-0O 0O
1d-10 H | Free | Purified powder
H,N N\"\\“, form | MS ‘APCI(m/z): 390
0 0
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Table 1d (Continued)

Rl
§ o
2 !
R —X N N
NC
Exam- . .
ble R%-xX~ gl salt Phy51calﬁfopertles,
No. etc.
1d-11 0 .| H HCl |Colorless powder
@NTS MS -APCI (m/z) : 390
H,N 0 [M+H]+
1ld-12 H,C .| B | 2HCL |Colorless powder
\ S «
N—*<::>N N MS ‘APCI (m/z) :
H,C _gf 300 [M+H] +
1d-13 o) H HC1l |Purified powder
H3C’\]\I N rw' MS ‘APCI (m/z): 446
HyC~/ [M+H] +
1d-14 /7 \ " H 2HC1 [Colorless powder
HN  N—p*" MS -APCI (m/z) : 348
—/ —Tr [M+H] +
1d-15 H 2HC1 | Purified powder
H;C /\ .
N N__[r\\“ MS ‘APCI (m/z): 376
0
1d-16 H.C H | 2HC1 |Colorless powder
3 /\ .
N N T\\“ MS -APCI (m/z) :
H,C \__/ o 390 [M+H] +
1d-17 H 2HC1 |Colorless powder
H C/\/\N’ N T\w' MS ‘APCI (m/z) :
3 ] 404 [M+H] +
1d-18 \JF‘N/_—\N - H | 2HCl Colorleis/p?wder
MS -APCI (m/z) :
HO —/ —g 392 [M+H] +
1d-19 0 /\ . H HCl |Colorless powder
W . .
>_N N—” MS ‘APCI (m/z): 390
H;C — [(M+H]
1d-20 o~ | H HC1l |Purified powder
HC\)J_N N r\\“ MS -APCI (m/z) : 404
2 VAN




Z{ }!10%a& ()-0f BBBBOGCZC|[:= 10! ! | =0{ }!10%& ()-0 0{ }!10%N& ()-0
L{ }1109%& ()-0 ~{ }'10% & ()-0 { }!'109% ()-0 ${

}110%&' () - 0ZCCCCCCCCOvT2! 1 0 x! 10%&' ()-0! 0 x! 109%PP&' () -0 y10% ! & () -
yMLO% ! & ()-10 10 10 _({ }'10% & ()- 0CC&DZDDDDzY8vT2!! 9 x! 10%& ()-0 0
x!10% & ()-0!9a0 x!10% t& ()-0! x!10% {)1§49-x!10% & ()-0 %

x! 109%.&' ()-ODE=EVEEEF| [:vT2!! - x!10%& ()-0 x!10% & ()-0 > x!10%!& ()-0

0 x'1090& ()-0 9 x!'10%& ()-0 a 110% OF FEFFFFFFr QQ yS10% & () -
yL10% & ()- 10'& !& 10'& !& £ 1big 2 fobht PhuCa]
Bl
§ 0
R“—X N N
NC
Ex;r;lple R2~¥~- r! | salt Phy31caleizopertles,
1ld-21 0 H HCl |Purified powder
H,C £ W MS ‘APCI (m/z): 418
N N—n
H3C \—./ O
1d-22 H;C H HCl |Colorless powder
0]
N N
A
H,C
1d4-23 o) I\ .| H HCl | Purified powder
H,C N N— MS ‘APCI (m/z): 432
/]
HiC' “ch, o)
1d-24 HC O ,— ¢| H HC1l |Purified powder
} N—Y MS -APCI (m/z): 432
H,C A |
1d4-25 H HCl |Colorless crystal
o) S Gradually decomposed at
,U—N’ \N $ around Melting point:
Be 00 A/ | 198°C
0 MS "APCI (m/z): 420
[M+H] +
1d-26 o M\ .| B | HC1 [Purified powder
H;C~S—N N—w\“ MS -APCI (m/z) :
6 “— o 426 [M+H] +
1d-27 H,C/y,, H HCl |Colorless crystal
W Melting point:
oo M 207-211°C
H3C\\\ 0 MS ‘APCI (m/z) : 377 [M+H]
1d-28 H HCl |[Colorless crystal
Melting point: 219°C
/ \ & (decomposed)
0 N MS -APCI (m/z) : 349
\ / \[T [M+H] +
0] Methane | COlOrless crystal
ulfon- | Melting point:
Ec acid| 217-218°C (decomposed)
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Table 1d (Continued)

2 it
R2—X N N: 7
NC

Exam-

ple R?-X~ R! |salt |Physicalproperties, etc.
No,
1d-29 /-—\ . H HCl |Colorless powder
r\“ MS -APCI (m/z) : 365 [M+H]+
\__/
14-30 /——\ . H HCl |Colorless powder
r& MS ‘APCI(m/z): 397 [M+H]+
G \_/
1d-31 W] H HCl |Pale brownish powder
N MS -APCI (m/z): 426 [M+H]+
O,N o
1d-32 H HC1l |Colorless crystal
W Melting point:
W
[:::][:>N_Tl 198-200°C (decomposed)
0 MS ‘APCI (m/z): 381 [M+H]
1d-33 H HC1l |Pale yellowish powder
No MS -APCI (m/z): 381[M+H]+
T
0]
1d-34 y v H 2HC1 |Colorless crystal
[j\:[:>N_ﬂ? Melting point: >300°C
\N 0 MS 'APCI (m/z): 382[M+H]+

1d-35 H HCl |Purified powder
, MS ‘APCI(m/z): 395
N jr\\\‘
0]
1d-36 o H HCl {Purified powder
N . .
i:jg::>N_n MS 'APCI (m/z): 401
. O
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F109&' ()-,-'g@ !'10%\& ()-, AJJIKSKKKK|[9+. 107_ 7_ !B '10%_ 7_ & ()-
110% & ()-, | 110% & ()-, 0 110% & ()-, !10%& ()-, o
I100/«d"d&' () -, KKKKKKKK" =, 107_ 7_ ! nl10%q9& L)'
= n'10% & ()-'!'@n! 10%b& ()-' yl0%'& ()- yL10%! & () 107_ 7_ 107_ 7_
| 1 100 W& ()-' 110% & ()-'
Elanl_llatl;/éu&l E) 107_ 7_ ! NOn! 'E'gb/(ﬁ.e[‘%d()(Contlnueg/é& z 0n!'10% & ()
Rl
§ 0
R*—X N N
NC
Exam- . .
ple R2-X— r! | salt Phy51calegzopert1es,
No. :
1d-37 | H | HC1 |Purified powder
< >_< N_n.\“ MS ‘APCI(m/z): 423
0
1d-38 | B HCl [Colorless powder
@.CN T\\“ MS -APCI(m/z): 429
S -[0 [M+H] +
1d4-39 | H HCl |Colorless powder
CH;O—@-—CN r‘“‘ MS ‘APCI (m/z): 451
—L [M+H] +
1d4-40 — H HCl |Purified powder
N N__[\\“ MS ‘APCI (m/z): 424
__/
1d~41 S\ | B 2HCl |Colorless powder
< \>_N‘ N MS -APCI (m/z): 438
- [M+H]
3
1d-42 \ H | 2HC1 |Colorless powder
CIQ—N W MS ‘APCI (m/z): 458
_/ [M+H)
1d4-43 H | 2HCL1 |Purified powder
CH?,O@_N’ = MS ‘APCI (m/z): 454
—/
1d-44 | H | 2HC1 |Purified powder
7 N N N-—nb“‘ MS ‘APCI(m/z): 425
=N — |
1d-45 N .| H | 2HC1l |Colorless powder
C\>_N' N T\ MS ‘APCI (m/z) :
=N —é 426 [M+H] +
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10 10 - J On'10% & ()-'-'L)n! 109& ()-' MN; NXNNNO| [: t S10'EO = x! 109%&& () - $1
x10% s & ()-$1  x!10%wu& ()-$1  x! 1094 ¢)-$1  x! 10%EE& ()-$1 WO

x! 109 () - $1ONOOOOP[ P{ZOt SI0'E 9s° x!10%s & ()-$11 0 x!10%s] & ()-$11 <

AR RN s NUR T M IV

12 x!10% )-$1 x!'10%& () - $1PPPQ<WR{ ZgrQ’ @ " 10%&' ()-hl]|1lv
"109%&' ()-hl 0 " 109 ()-hl 'BO "10%_ & (§' hl
Exam- -
ple R2-X- R! | salt Physical
No. propertilies, etc.
1d-46 0 | H HC1l |Colorless powder
" MS ‘APCI (m/z) :
N N
@C jg 492 [M+H] +
(0]
1d-47 N/\ H 2HCl |Purified powder
O/\K/N o MS ‘APCI (m/z) :
T 444 [M+H] +
o]
1d-48 H 2HC1l | Purified powder
Q/\D ) MS -APCI (m/z) : 438
N r\“
0]
1d-49 CH,4 H 2HC1 |Colorless powder
A MS -APCI (m/z): 466
N , [M+H]
\\\‘K/N r\\\‘
H,C o
1d-50 HyC. CH, H 2HC1 ;;rigéi? 1;>ov)vde2:94
) m/z):
SRa e
N
0
1d-51 H HCl |Purified powder
m_n\\w MS -APCI(m/z): 437
0]
1d-52 N.__©O H | Maleic | Purified powder
QY \G e acid |Melting point:
x-N N—» 180-183°C
0]
1d4-53 A0 H HC1 Purified powder
/O( \O . MS ‘APCI (m/z) : 465
NC N Njg
1d-54 /NYO H HC1 Purified powder
&JN \Q r\\“' MS ‘APCI(m/z): 521,
Br 1 519
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& ()-h1) SbSSSSSSSSyl R1! yL10% ! & ()-10DgD10DgD10DgDL Z " 10%gD& ()-hll O
"109%&' ()-h11! C "10%& ()-h1!0 "10% ! & ()-h1SSS T] TTT{Z9 R1! y dO 10%& () - K1D
do 109%&' ()-K1 _ 10%& ()-K1 L' 10%& ()- Ki! 7@ 10%& () - K1

y10% ! & ()-TUMIUUU V| [: R1l y  10%& ()-K1  109%y5& ()-KL RO 109& ()-Kl

h 10% ~ & ()-K1 ¢ 10%n& ()- Kia%égy% g%&wﬁgéngwvs_m y

10%8&& ()-Kl- ° 10% & () - Kl- %y & () - Kl-

10%yH& ()1 KL-1T0 10%& () - KIWNWVYW W WA WWQTY@D] 10N N& ()-1 yi0um
n& ()-& yLLO% n& ()-& 10 10 10! 10%&f@j-Kl /0, 10%
&'()-IK1V\W(W{XXX|[9IrQ’!Y@D!fO 10I'(::- Z| _ O-11 10%1&'()(—) .P[
%?Q%S@ééf% E %Ozzg%fzillqﬁ[ ;8;@‘2 ().1 50V10% t & -)CQ!Y@%E nglo/ 0-1
1 - 1 - 1 - 1 - , 0
& ()-1iZz2zpzz7Z [r Q! yl0% n& ()- yl0%h n&f(hqc 10 10!!c| 10%&T()-1"P0[
10'%&'()-1 ﬂh[: 1000 n,?,'()-1 [JI'_K[\J/[JI'_[[\]/\A QL | 1P0/1£,'()-K"I 100& () JK"!
xam- .
ple R*-X- R! | salt Physical
No. properties, etc.
1d-55 0\[:? H HCl |Purified powder
x MS ‘APCI (m/z): 484
02N©/ N‘ﬁ\
0
1d-56 0 H HC1 |Purified powder
©)1\G MS -APCI (m/z) : 451
w
3
1d-57 0 H HCl |Purified powder
r/\ MS ‘APCI (m/z): 460
N - [M+H] +
N
0]
1d-58 o) H HCl |[Purified powder
N \N W MS ‘APCI (m/z): 416
>N —Cff
1d-59 0 H HCl |Purified powder
MS 'APCI(m/z): 458
O)ka/)N \\\‘.
1
o]
1d-60 ) H HCl | Colorless powder
MS -‘APCI (m/z): 452
T
0
1d-61 o H | 2HC1 |Colorless powder
S N/\| MS ‘APCI (m/z): 453
I P k/ o [M+H]
N N OT
1d-62 0O H HCl |Colorless powder
MS ‘APCI (m/z): 458
S ’\/N T
0
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Exam- .
ple R%-X~— R! | salt Physical
No. properties, etc.
1d4-63 0 H | HCl |Colorless powder
x N/NW MS ‘APCI (m/z) : 455
\ N k/ W [M+H]
*CH, —g
1d-64 jL H | HCl [Colorless powder
MS ‘APCI (m/z): 461
(\N @ . [M+H] +
N A
0
1d-65 0 N HC1l |Purified powder
@_'S'_N/ \ & MS -APCI (m/z) :
0N _Io 488 [M+H] +
1d-66 o H HCl |[Colorless powder
Q\ N S MS ‘APCI (m/z) : 467
TEASAN [M+H] +
1d-67 0 H HC1l |Purified powder
ch N MS ‘APCI (m/z) : 500
N | [M+H] +
0
1d-68 ji. o | H | HCL |Colorless powder
N NP MS ‘APCI (m/z) : 481
Y —!)T [M+H] +
CH;,
1d-69 0 o B HCl |[Purified powder
)‘—Cu—n“ MS ‘APCI (m/z): 494
@Al“l‘ 0 [M+H] +
CH;,
1d4-70 0 H HCl |Colorless powder
NV MS ‘APCI (m/z) : 482
o0
1d-71 H H HCl | Purified powder
<::>XW(N N e MS ‘APCI(m/z): 466
I —‘(I [M+H] +
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1d-76

HC1

Purified powder
MS -APCI(m/z): 377

1d-77

2HC1

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

1d4-78

HC1

Purified powder
MS ‘APCI(m/z): 376

1d-79

HC1

Pale yellowish
powder

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

1d4-80

HC1

Colorless powder
MS ‘APCI(m/z): 419
[M+H]




$ $& ()-0 z 10%&' ()-0u.vpvvvw w [:-010 0 10%& ()-0 %

10% ()-0 b’

109& ()-0 Z0 109 ()-0 * 109 ()-0 A 10%>& () - Owwww W2Wrwa@10 &

109& ()- 0%

& 10%*z& ()-0b! bEO& 109R-R-& ()-0 y 10%
i & ()-1010WnxJIXXXy|[: @10 x & 10% & ()-0 & 10%& ()-0 5_& 10988& ()

& ()- yylo%

-0 &

10%' ()-0 DP & 109%4& ()-0 )0& 109 ()-Oyiyyyzzz zz|ZL>01 10qTqT 10qTqT

10qTqT! & 109%9TqT& ()-0 $ QV& 10%& (
10984& () - 0zz+z0z] zzz{Z9L>01 1Qg[
460} ! 1096&' () --20! EO} ! 1090 () - -

)-0 M& 10%uu& ()-0 i

&3} %é%ﬁz?‘%“ygi

& 10%/Y& ()-0
}110% 1&' ()--2
0N & ()-z{ O{{{{[]|[:

DF" &

L>01

10T }!10%0C& ()--2 =}!10% & ( )--2}11 O)--2 LT10% & ()--2
;0}110% & ()--2 7}!110%44& ()--2|;|1]0]] yX7L>%1 10 E}!110%&' ()--2 }!1d%
& ()--2 @110 ()--2 m}llo%{ 5
&'()--2!}'LO%I-\+\&()--2|}RG%( G 1} L>91 10!}!109%& ()--|2
Rn}! 109%& (}--2 L}!10%S\& ()--2
5}1109& (){-2!S}! 109%M& ()--2!}! 109XLXLE ()--2&@ TTIN-gP/ ] 10% & ()-. @
109 & ()-. d—0-100QINI& (- w100l h& ()= vS10 h& ()-_10 1n
1ON~r ~~~~) ¢{E2oammlq | 10% & 9_ _ 10% & ()R R 0%y v& (Fhysiaabe () -
10% & ()-. [ _507910% & m- e)*+ zYL’?2 10 110 1d - 1(%18m9ertles_0%‘@z:() .. 0
10% & ()-. | TOWE (fue!C 10% y & ()- . 4 N{[{ 281177 CtQlor 1E0% gu& Hied)
10% a& (){0 % 10%& w -o y10%y! Y&'powder
y@o%! Y& ()-90yWsL?2 1 0 l/o 10% o & gs-ePCIma%&' ()-0- g
104 & ()-0"_10%|a & ()-0!0 10%\& () - 0[lg{ 791 22 [M+H ] 100 -0 10
10%\ d&' (){0'7d-8o j HE- -0 0 10% )\ |[& ) -[oHC1 J@%l&’r(l)e-scﬁ purified
10%\)\w&'()-0! KLMNVK U4 ygb 3 Q() ( yJooan & ()- (13 ). ) 1t 10%
)& ()-0 109%&' ()-0 mlO m\¥Ckp4<xV5vm @OSYAP Igm/z :
#0! 10% & ( =11 Y0l 109448 ()-110110% @' ()-11 70! 10% LT 1 @) 100
& ()-1-1 EOQ! Hobalk () - 196 Fsvvus 0! 1dw & ()H;C.IquICfd%QJ&S(S)m@em%
& ()-11u0! 10999& ()41 0! 10¥& N 1-!-0! 10%4& () - W4z)
1 k0! 10%- ~| & ()-1 | ¢0! 10% & 1 plgee1doa/& ([) - 1 oc@do Hht 1101 109094 () -1
jO110% & ()-1t]| obUd| yf10%TR1)~10¥10VY10V (! 10%/& ()-1 0! 10%& ()-1
0!10% & () { T JglD% & () - 149¢{ Z9bUA EOf 1O &7 1 ETA % s s egdr)lleedlL%'
"&()-11 llocy&()-ll**"iﬂg' y1Q%e! & [() - "W Idowidd 0% & ()-1
Z[ 0! 10%& (]-1 g#! 109& g~ 1 011 PEN)|-1 7111098 '&s()kptxo('nﬂw 481
T& ()-1gdm{Z8bU4 ! [ 1109BB& () - 1 | 001Q%& ()]- 11! 0| J0p& 1@ -1 ! 10%R&& () -1
1 1098 () - 1[! 10p4mER’ () - 1n’r0{%’ N@s! 1096XX& [(YH29 WEQ%| \C& 1ol epsl @hri&ied |10 10
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s110% w & ()-22 =P \IT‘\\ S'APCI (m/z) :
i 411 [M+H] +
1d-87 .0 H HCl |Colorless purified
H;C .
\©:>N 5 powder
) MS ‘APCI (m/z) :
0 411 [M+H] +
1d-88 o H HCl |Colorless purified
H,C—/ mn = powder
| MS -APCI (m/z) :
0 425[M+H] +
1d-89 HO H HCl |Colorless powder
\©:/\N . MS -APCI (m/z) :
\g 397 [M+H] +
1d-90 H Free | Colorless solid
\"\“. form MS ‘APCI (m/Z) .
H;N‘S‘(\) 460 [M+H] +
1d-91 H HCl |Colorless powder
N MS ‘APCI (m/z): 425
HiC~g jg [M+H] +




s110% & ()-22 Bs!10% & ()-22 5s!10%u& ()-22 =(0s! 10%& () - 22z{| 2a@ 10w 2

0109 ()-. *k’ 110%!& ()-.='EQ!'109%& ()-. y 10% m& () -
yf10%n m&' () - 10wl0w20{?zY8@ 10w } !10% q & ()-.&
1 109 ()-.& 110%i& ()-. $ al 109& ()-.& "{0'10% & ()-.
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Example 2 1 Physical
Nof.) RO-X- R Salt properties, etc.
1d-92 H HCl |Colorless powder
/é' » MS ‘APCI (m/z): 397
[M+H]
14-93 H HCl |Purified powder
MS 'APCI(m/z): 410
]
)\/N "
1d-94 H HCl |Purified powder
MS ‘APCI (m/z): 340
W [M+H)
0
1d-95 NC H HCl | Purified powder
_ MS 'APCI (m/z): 365
r“ [M+H]
0
1d-96 Cl H HCl |Colorless powder
MS ‘APCI (m/z) :
W“ 374 [M+H]
1d-97 H HCl [Yellowish powder
MS ‘APCI(m/z) :
wv 385 [M+H]
NO,
1d-98 CH, H HCl |Colorless powder
MS -APCI (m/z) :
< 382 [M+H]
1d-99 H HCl |Purified powder
d<;;l\T - MS ‘APCI (m/z): 330
\
r [M+H]
0
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O)-7)110U9!'& ()-1)?2wv
i1~bF./j110%!& (j!'10%!'& ()-/)! <§’()HJ| 0%!& ()-/j110%!& () A
1& ()-/)?2y R%— N
I 1~bF. /]j110%!& (j!10%!'& ()-/)! ) &() 10! &/()-/j110%! & () A
P& ()-1)?2y
i 1vV6. /1100 1R ()-/j1100A1& ()-/j1100A1L \N@l 100A1 & ()-/j1 1001 &
AN ilyY9. /| IERGREI® ()-/j! 1 ()-7)1L0A ! & ) ?2VA Physical
i1j110% & ()NG4 !1Q%! & ()(}Ré) (B:% /) 2" e Sg}Lt properties, etc.
IVLJ 1'10% & QH=Apblg% T & () -/ W )a )| HOD Sddified QBwdek ) - /K
S , MS :APCI (m/
i1j110%!& ()-/j'1Qn!& ()-/) N&' () -1/ 10%!&['1\@Hfjl O‘Vf\)'&() /1
2w !
i1j110% ! @ ()=/j11qoA1& ()-/j110%0 & ¥)-/{h100 & ()-/j1 1001 & ()-/(
pF*j 1 10% | &1 dy1py2\yn \ H HCl |Coloriess powder
| F& MS ‘APCI (m/z) :
396 [M+H]
1d-102 / H 2HCl | Colorless powder
I MS ‘APCI(m/z) :
X Fw 341 [M+H]
1d-103 Me HCl |Purified powder
o N—jr/ MS -APCI (m/z): 363
\'—‘/ 0 [M+H]
1d-104 0>_N/—\ H HCl |Colorless powder
N MS ‘APCI(m/z) :
He-0 f 406 [M+H]
1d-105 Q H HCl |Colorless powder
HJC/\/\O)I\ /—\ W MS ‘APCI (m/Z) H
f 448 [M+H]
1d-106 o .| H HCl |Colorless powder
Hﬂ\//\o)L N\ f MS ‘APCI (m/z) :
—/ 8 434 [M+H]
1d-107 o) H HCl |Colorless powder
A MS -APCI (m/z) :
<::>‘° » 468 [M+H]
1d-108 o H HCl | Pale yellowish
N\ §
N N=S powder
o/ii AR MS -APCI (m/z): 472
(6]
(M+H]
1d-109 H HC1 | Pale yellowish
=¢. o powder
\—/‘“ MS -APCI (m/z) : 471
[M+H]
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109 ?v” Example Physical properties,
i 1j1100% 1 &) () NG 10081 & () R TFTom 1 & () B 1|13 & ()-/] 1 1e%0.& () -/ 564DETU
B*j | 10% ?) PV ~
i1j 11000 & (79711904 !"é(j’! & 11185 &S AT eR TS Gsd W~ ki |
*j 1 1099 ?) PV~ I [M+H] +
1j110% ! &)~/ 1 10941 & ()-/} 1100418 ( 10941 g0}/ 1004 L& O Lpalt xdl: *
j!lo% 2\A Ta-111 HyCw HC1l lorless purified
i!j!lO%!&()-/1!10%!&'(0)-/0 ( 1110% ! &' 23 5] &0%4 1i 1 10%
\1& ()-/7] 1 LO% & (){/]110% 1 &()- /;\f 0-15! @%g“ 1A e ()-/ !
10% ! & () - LA Y A AVE IR 70 M W NRRE P . SRR
0% ! & ()-/ 9(9:1 142ny 5, 1 10%4 QL & () -/ %fﬂ.déz(ﬁlﬁ %I%Xi ‘i{g
i1j110%!& ()- /1!10%!&'(3-/§©fm o%|! L& ()| 571900 |e () -
JY?VA i LjIL0% & ()4/j110% & ()-7u¥o.fjjr1awat& ()-7j1'10% & ()-/)2v
i1j110%! & (1afri3d0n!& ()] 110%!1& ( ‘gl )| DBlorless purified
i!j!lO%!&()-/j!loﬂﬁﬁgéOQr-N' 1& () -/j'|10% ! & dowddr 1001 & ()-/" (-|./9:1
B,j)) 2w ? I MS ‘APCI(m/z): 454
i1j1100% 18 ()-/j110018& (9- /110041 & ()-/j1110% | & (IH]410% L& () -/ >HHM_d
S, ])?vn 1d-114 HCl |Colorless purified
|IJI10%I&()-/1!10%|&?(\g’ I&( '.10%!8.‘H§Wd6}310%|&(2-/ “KI m B,
i)7?) 2w APCI (m/z) 38
i1j110% ! & )-/j110%A1& (\-/||1n0/,\|$@ M 1094 | [{M+H]41100/,\|2, O-/18lj)?)?
VA 1d-115 2HC1 [Pdrified powdef?
i1j110%1&l()-/j1104a1 & ‘{:’1' §( '.10%|8°@ q%‘%%)&* 389 d: j) 2w
i1]110% ! & ()-/] 1109 & ()- /j'lO%'&( 1{10% ! & l10%'&()/|L])°V"
i1]110% ! & (YaFLIBO0JAT & ()laCJN|-GH10% ] & ( TIGRAY & c(dldzjlélié’/c\;h&:(ﬂrdcj T710% ! &
'()-12z"B,j]?j110% ' & ()-/j 1 H0BI & ()-/]j ' 10% ! & ()|-dgude®a! & ()-/j! 10%)]|! & ()
S1)?VN izl jit 109! & () - P! |@ »&]\) 0% ! & |(MS /ARCDeAA R { )452 2V
ilijrion!e ()-/ yYE),jjllo%l&() ] () -1 (ORI () - /) PV
i1j110% ! & (QaFLLI0M T & () - Tk ) ijj I &q0) -|/GTPAd S (Dur)Add
i1j110% & ()-/j!10%! & ( & ()-1)4, -56: |mgwdetnoa ! & ()-/)?2v~
i1j110%!& ()-/j!109a! & ()-/] oNi w() -7 (jll 109 1|9 IAFCI (m/2) : 424
ACEHIO ?,j[110% ! & ()-/j!10% & ()-&j![10% & ()-/[j IMIGDAH & ()-/j!110%! & ()-/
j110% 1 & (J-1@eluskfyY9, ] 4088 T & ()-7]j ' RO% ue1()|-dq I cPAd 5% gy= 1§ ISDA|! & ()
S1)2vh itjl10l & ( -/md‘gbﬁ‘jrmg\!& -1} ! 10%| ! wger ) 2VA
i1]110% &1 ()-/j!10%1& ()-/]! &) -/ - B,jj!mgigﬁ]»i@emjmm%aa&'()-/)?v
i 1j110% ! & (}eFELO0¢A ! & ()-/R1 10% ! & (|- AuYOHOL Jdale Xesd jrmobaiesd ()f-/) 2V
AiTjr10% & ()-/j!] 0%18@3 wm!a()- ]A,”lmcie&r -1) 2V
i1j110%! & ()-7j!109a! & ()=/] () '.10%|8P{MJ¥? 21 YR &f()-1)
VA i 1j110PAR (V- /1100 1R ()-/j110A0l & () /]! 1qeAMIE]IH
1d-120 /9 HC1 olorIess purified
0\_/N . powder
N MS ‘APCI (m/z): 494
0 [M+H]+
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109 & () - z PEHER P16 &'U P HA - HE 09— g
10% & () - z>@d1\8~v;%?& ()-22@ 10% &4 - ¥ 2~ _§hiod T3 D &gséi);@%ﬁj@zz@
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Z£2)2 riIN~_bgyYoWl <@ 10%T 1 0 f2s! 40%-v1& My ]f 25! 10%-v~& () -12) ?
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1091 10%-v &I 241 10%-v-&' () - f . olorless powder
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rs! 10%~v~& ()-f25]10%v~& (Vs —*§n‘ 10%-vs! 1owﬁf~%ﬁ &) 100%v~& () - f 25
| 10%-V~& ( J~i-2)-2 411 [M+H]+
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C!vva*[!lo[!lo%!}&'()-1[R115%. TN EN) - 1] 1 109% 1} & () - 1[| 109% !} &
'()-1) ?<
C!()zz>?v[!10[|10%|}&() 1[110% !} & ()-1[!10% INQY()-1[!10%!}& ()-1[| 10%!}&
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& ()-1)2< S
C!E?loz%}!}&'()-1[!10%!}&'()-1[!£{§’/¢!}&'()-1[!10%'}&() 1aE*[l10[![!10%!}
& ()-1)?< ™77 0, Me | 2HC1 [Pur 1f1ed po
Cl[110%4 1} & ()-1[! LOWCT & !10%!}&()-1([”,%@ E %)aA*éJ,-llO[[!lo%!}
& ()-1)2< O [110%11& ()-1 l}\& )-1[|l 1094 1} & ()= & (1
U9*[ ! 10[ ! 1p%8 !} & () -1}) ?2<
Cl[!10%!}R()-1[1100A I & ()- ’IFIH'\OA 1& (- 1[120oa 11 g ().
#$) 012Y=*] 10%-;"@_00 |}&(lj Me | 2HC1 | Purified powder
CI['10%!}& ()-1[!f o%}l}&10%_}!}&'()-1[!10%!1}%@Um/12)345$<5;$/NbF*[!10%
13& ()-117]110% !} & ()-1)2< W
CI[110% !}k ()-1[110%13& ()-1[! 0%} & ()-1[! U0% !} & ()- LNOPXYA" ~bjB*[ ! 10%
1} & ([ 109 TIRg) I T IO T I8~ 1) 7 Me | 2ACT |Purified
gzygi};gfygz;}%;gl-l[!10%!}&'@10%!}&'() bg}Myvngéig,Q%;lo%J,}&()-l[!l
CI[!110% ! }R ()- 1[!10%!}&'()-1[!%@%1}&()-1Y—*[110%110%l}&() 1)<
C[110%! } &~—H+-094- & —H =309 F-&—(H—H 169 F-&—HAH 3634 10% ! } &
'()-1)?<
Cl(%!l)o%!}&'()-l[!lo%!} & ()-1[1109% !} & ()-1[!10%!}& ()-1aF9[!10%40}!}[! 10
BW1}& ()-1)?< C[!110%!}& () 1[110% !} & () - 1[110%}1}&() 1[110% !} & ()-1

|

OHb@ ! 10%4.0! _
S10% " & () - 10}'}}10}'}I—U|k

OsX#1

09%& () -

SX#109&' () -1 ?psX#10% & () -
4@ ! 1' asX#10% g g& () -

1

10% " & () -

MOSX#10%E\ E&' ()-1!"' sX#109%&' ()-1'1 sX#10%y y& ()-1! wsX#10%&' ()- 1! DsX#10% t



t& ()-1T~ | Z9@! 1! &OsX#10%&' ()- 1! SX#10%NON&' () -1 WIsX#10% ! & ()-1

) OSX#109%8 & ()-1 8OSXHL10%A&' () -1 7SX#10%&' ()-1 46R uyX7@'1! 4sX#10%&' () - 1-
ESX#10U&' ()-1)! gsX#10% 4 & ()- 1! >sX#10%& ()- 1! | sX#10% y y& ()-1

~SX#10% & ()-1 zXJI<[!1l 10 # # 10 # #!:sX#10% # #& ()-1!.sX#10%9 9 & ()-1
SXH10%& ()- 1! TSX#109&' ()-1 &SX#109%&' ()-1 {gknd*!z0 10% j & ()-. 4

10%& ()-.  109& ()-. k 109K& ()-. 10%& ()- f10% & ()- 10 # #xWs*!zO!
10% & ()-. 0 10%& ()-.! 109%& () @éﬁ‘y&é” L0 10% z< & ()-.!

109 ()-. EJxyWs* 120! /0 10%& ()-.! T & ()-. | 10%& ()-.! 10% =

& ()-. O[I0XE ()-.TG IUWETEX ()- AXV5TTZ0 U T07& () - TQ T07R CA
C& ()-.10[10% l}
5 0
2 F_H
R —X N N
NC
Exam- . .
ple R2-%— R salt Physical properties,
No . etc.
3-1 b2 H 2HCl |Colorless powder
| H MS ‘APCI (m/z): 370
\ N \\\‘
\n [M+H] +
3-2 i H 2HC1 |Colorless powder
m.\“‘ MS ‘APCI (m/z): 370
(M+H] +
N CH3
3-3 _ H 2HC1 (Colorless powder
\[\‘“ MS ‘APCI (m/z): 357
L\ [M+H] +
3-4 [f\ H 2HC1 |Resin state
« I F - MS *APCI (m/z): 371
\n [M+H] +
3-5 H 2HC1 |Resin state
[ ]\/ i} MS ‘APCI (m/z): 371
T“ [M+H] +
3-6 Z H 2HC1 | Resin state
Be | B O MS ‘APCI (m/z) : 400
w
07 N I [M+H] +
0]




& ()-. 0

10%mn®;’ () -
g

109%& () -

10%&' ()-.! 10%y sq s& ()-
y10%#m& () - 10. 10.
109 ()-._?p0O

10.

1Z 10%W J & ()-
. | ># 10%

. #0Xnopqy~ pO
& ()-

10&0O#10%6m#mE: () - 1&OH10%mHME () - L&OHLO0%MNE () - L&OH10%HE! () - 1&OH10%mmE: ()

- 1&0#10%1#me () - 12" BpO.

108O#10%mHN& () -TLQO#10%mHNE! () - 1) 2.

MELOHL0%THME () - L&OFLO%THME () - 1&OF10%#M& () - 1~bBpO.

1080 10%T#TE: () - 1&OF10%THIE: () 7,
MHEEOFL0%THME. () - 1&OFLO%THME. () -

é&)‘éléwﬁf?ﬁt&)‘mfﬁépo &OH10%mH#me’ ()-1)2_

(eadne

& () -

MEEOHL0% TR () - T&OFIOHNE: () - I&OFI0HN® () - L&OFL0YHM& () - ICCpO.
S8OH1&OH109HME! () - 1&OH10%mmS! () - 1&0#108mims! ( 3) 180#10%mm&’ () - 1&0#10
() - 1&0H10% &' () - 1~bBpO. 5
BOHEOHLO%HME: () - 1&OF10%HgR:(y) s () 10968 () - 1&OH10UHME’ (
)-1)?_ M) . 249yY9pO.
&OH10%m#me] () - 1&O#10% & () - 1&O#10%mHm& () - 1 m& ()-1)72_
M#&OH1 0%’ () - 19K MNRS}] ApQ
&O#10%1#N8] Exab@DELPYHNE. (21 1804109 %-f%(ﬁﬂlﬂ?/ﬁ#ﬂ&l(prd)p@rtles,
M#&OH10%THITR (-, 1STEef gi 2Rpt &o#10psteng 13114 0#10%mnRaE)- 1) ) ?
MgO0&O# 1 0% 11&3(_)7 TROFTO I‘Ogd H%’I . ?
Mi#&OH 109%™ ( ) - 1&DH1 ' ( 1%0#10/m 68 f@%ﬁ(&ﬁ%)() kGO LOYHTE! (
) - 1xy{| } ~pFpO. )?)?
MHROHLO%HrE! () - 1&0¢1HO/W&;' ()- ;&mow#r&' () - 1880 () - 180¢10%mn& ()
-1_?p0.
) &O#10%¢nR: ( B-B&OHILO%HME () - 1§t0#100/m$ms HE114Oplovhess (Dowkied 10%m#
180#10%m#nE: () - 1y] ADO. HiCs o~ MS ‘APCI (m/z): 337
) &OH10%inR: () - 1&OH#LO%mm& () - 1' Qb#low#r&' () - 18@&H%Hms' () -1n) ?_
MtOR10%m &' () - 1y YPpQ 0
&OH 1 0%mi m& O = Lo TP TR (= T & TOTHIE TO TP AT I =2
NSO L00%rihe )i§l}a—p0 Hic\ H& [UHCISYCo1dr1 8% s p<):JcJHer
EROH10%MENR! () - 1ROHLOYTHE, ( C)_}l\&%&io%r#n& () - 18 %@%&r}é‘ -1
Mt&OH10%m& () - 1} aEp
&&OH10%mHNR. () - 180K Oo/mrtém@_'L&Cﬁj_Q%Y#nﬁ' ()= 14081 0%m#NR' () - 1) 2
W&thlg%r#-r&'@)lqy] HCl | Pale yellowish powder
&OH10%rtmg| () - 1&0K1 %n#m ;Leo n#rr&' () - 1&PMEOPBRERL(/Z) 1:m)3% 3
Mt&OH1 0% & () - 1! &vz pO [M+H] +
&O#10%m#me] () - 1&O#10%HNE. () - 1&0@100 g [() - 1&PH10%HME () - 1) 7
MH&OH#1 0% T8 § J 7 13&8P~<CDy Y=pO H | 2HC1 |Colorless powder
&O#10%#NE () - T8OH1D%m&: (¥~ TRO#1QoAm! |() - TRDELOBHERE ()7 L) 56
M#&O#10%H € () - 1DERT AN [M+H] +
8&O#10%rtme| () - 1&OH1p%min®. () - L&OBLOYHmME () - 1) 7.
3-12 _LCH, H HCl |Colorless powder
0O MS ‘APCI (m/z): 455
o T
CH; 0




MEEOHLO%HME () - L&OH10%#mE () - 1Z] ef j np~~>pO.

ROHL0%THME! () - 1&OFL0%HME! () - 1&OFL0%HME! () - 1) ?_

MEEOHL0%HmE () - L&OFL0%#mE () - 1puy YOpO.

ZOHL0%THME! () - 1&OF10%THME! () - 1&OF10%mHME! () - 1() ?

ME&OH10%m#mE. () - 1&0#10%mHME' () - 1~bBpO.  RGHHYUHNE () - 1&0#10%m#me () - 1) ?_
MESOHL0%HME () - L&OH10%#mE () - L&OH10%#mE' () - LuY9pO,

ZOHL0%HME! () - 1&OFL0%HME! () - 1) ?

MHROH10%mH# R () - 1&OH1 004TH#NMR' () - 1&0#16"%%?&4(\ 1~bBpO

8O#10%r#gl () - 1&0F10%#E! () - 1) 2_
MESOHLO%T M () - L&OHL0%THME () - 18Ok
SOHLO%THNE] () - 18OFLO%THE! ()7 1) 2_ : N

MESO#L 0% E. () - 18&O#10%min& () XT3N 1094ATME (\Q{T)Nug , &OH10%mHNE! () 41) 7.
MHEOIO%ihE! () - 16O#10%ninE! () - 180¥T0%nint: () - 1 Joreng& () - 1* 349GH Y=pO,
&O#10%mitm8y () - 1) 2 - NC

MH&OH 10 Vet B o)~ 1&0#10%r#n& O - 1edriguime () - TeQh1: AW \ 1| ApO.
b 0verel Gie) b il &) %}%{%%&&E(r)opjergigs,
MESO#1 0% N ) - 1 ROH1 006HR () - 1& 100/im& () - 1&0#10%#m& (Y- 1" adgl ~d{ pO
)2 - .
MEEO#10%mTES (] - [L&O# FRfimeN N,'L\&C#lafy &1} - |EGH MR () &G hrkme: ()
-1h>p0. ))P_ "=/ 1o MS -APCI (m/z): 391
MEEOHLO%TH TR () - L&OHLO%IH RN () - 1&QHL0%HmE: () - J|&@HEOpa#me () - 1&OF10%me: ()

%@n& () -3~bBpO

-11 BpO. )))74-2 \ 2HCl1 |Colorless powder
MEEOH10%ih& () - L&OHL0YENE Nl‘&C#lO%m#n& () - 18HL0%w ) £) - 180#10%%nE: ()
- 1dDpO, =N ae el s

)) ) &OH10%mHTR T TEOH TO%GwE RO OIS~ A LO9HME! (
) - 1&O#109%m# '%) L 1~"zxpQ// \ \\‘ "
) &OF10%#g’ () - 1ROH1 - Do ovsrme: () - 1n£@@%ﬁ?¢%?’) 1%&#10%#& 0
- 1) ’)_ Mg~ an(\_
) &OHTO%mHnR: 474 1R0#10% - 1&0H{109erme2 T§ 1 1€k MuohRaR: RIUARH10%rdie: ()
-1)?_ Mt zZ: pO NY MS -APCI(m/z):
&O#10%e] () - 1&:#10%7# &b#lO%r#n[& () - L&QHAIOYRATRE | ) - 18O¥10%mme () - 1
)?_ M#678; PyX9pO &O#lO%r# ) TOFFOWH MR 1() -[IEFOLaeE S dyadd ?_
Mt &OH 109 & ()' l&O#lO%fY# DSTlJV\tA>pO Melting point: >300°C
OHL0%r#E] () - 18¥#10%# q MS APCT (m/z): 347
MEROH 10T TE! () - 1&0#10%7# EQ10%mne! () - JViKXGehk~b bBEG
&OH 1 0% m& ¢ (SLJ-I-J.UWH-I-II = 1 ?

4(§ 5 #18%n#n%ﬁf}-1 COlQ@éﬁis powder

m/z): 425 427

ME&OH1 0%%61# 1 &O# &0 rr&
&OH10%mime] () - 1&3&10%#
MHQOH 1 0 %r# -} — L8000 Sk10%lae (-4 REIB F

)

\ g

-1
SOH 1L 0% MR (3 41&3#10 Nl)') . H ’ ZHCi “'Cofo?less powder
ME&OH10%TH &’ () - L&O#10 '%N@C#m%ﬁ#n& ()- 18?%{?@0%&%& (323 8011 QY%mitn&
"()-1)?_ = H +H]+
MVHE&OH 1 0YomH pr&——f-& N
10%mHng () 1‘& D%r#rr&' -
ME&O#10%mH e () - L&o# L0
10%m#m& () +1).2

. 1 09&ROH
olorless wder

me () - 4255 ARG BV 0¥Rme: () - 180

MH&OH10%6mH(TeA €3 - [L&O#10% 1B%6HnBACY - 1|-IsE QOIS GOHRIDISHME. () - 1&0#
10%m#me () 11)?_ MH&OFL0 o¢100 m& () -| MO At ) ) - 3152

234: uY9* &OF109ROH10%%rH oSl () - 1) 2| [M+H]+

M &O 109 Mg T o~ l&U#lugm# ) L L IH7WEGE] - I'Pale yellowish powder
@PQRz " B* &DH109&O#10 () 109148 () -1) Qs ABCT (m/7) = 393
MFGORLO%THING! () - [L8OKT N()-I-lL&C#lO%ﬂ#rr&' ()- J@T\ﬁ b SO0 () - 1&
O‘#loo/(ﬂ‘#rr&l Y '_4 J.U/ I‘I'Fl[lgl'l 4\ ﬂ Cl

ME&OH1 0%t () I r%% - &d#lﬁ%#n& -1 °o]c° )RQ%&O%r#

y109% & () - lOrr#rr& cy m& () -1) 2 AFC

M&OH10%m# 8 () - L&OH10% ()-10 [?i\ ; O#10%m 392 [M+H]+

Z'"10%8 & ()-RZ"10% & ()-R-Z"10%B & ()-R-Z"10%8 & ()-R-Z2"10% & ()-R-

1098 & ()-Y=i\; &O#10%¥# Z"10%B & ()-R-")7?a

X'Z'"10%B & ()-R-Z"10%B & ()-RZ2"10%8 & ()-R Z2"10%W & ()-R-bF*Z"10%8 & ()-R-"Z"10
BE& ()-R)?a

X'Z"10%8 & ()-R-Z"10%B & ()-R-Z2"10%8 & ()-R-Z"10% & ()-R-uY9*Z"10%"10% & ()-R
-Z"10%B & ()-R)?a X'Z"10%8 & ()-RZ2"10%8 & ()-R Z2"10% & () - R-

z">*7"10%" 108 & ()-R-Z"10% & ()-R-) ?a

X'Z"108 & ()-R-Z'"10%B & ()-R-Z2"10% & ()-R- ! $~bB*Z"10%" 10% & ()-R-Z"10% & ()
-R-)7?a

NZIl =l A /NN A Al 7\ N T . Y.Y - Y AN N T . Y.Y .Y AN ™~ FNNEFNI I NZ/\L "1l A /N1 A SNAAA Y 7\ ~ T A NN



X'Z"10%8 & ()-R-Z"10%8 & ()-R-Z2"10% & ()-R-~

bdef gokK* Z" 109" Z" 10% & () - R- Z" 10

W& ()-RZ'10%W& ()-RZ'"10% & ()-R-Z"10% & ()- R Z"10% & () - R- opuyzZ: *Z" 109
"10%4 & ()-R-Z"10% & ()-R-Z"10% & ()-R-Z"10% & ()-R-Z"10% & ()-R-) ?a
X" ~bB*Z" 109" 10% & ()-R-Z"10% & ()-R-Z" 10% &'() RZ'10% & ()-R-Z"'10% & () -R

-)?a

X" zAB*Z"109%Z" 104 & ()-R-Z"10% & ()-R-Z" 1008 % ()-RZ"109% & ()-R-Z"10% & ()-R
-)?a X'yY9*Z"109%Z" 104 & ()-R-Z"10% & ()-R-Z"10% & ()-R-Z"10% & ()-R-) ?a

X"Z7"109% & () - R-y] A*Z" 109Z" 10% &al)LeRAZ"(COUL&NUedR- 7" 10% & ()- R-Z"10% & ()-R
-)?a X"Z"108 & ()-R

yY=+2"104Z"10% & ()-R Z' 10% & ()-R 2" 1ggh & ()- R Z' 104 & ()-R ) 7a

X"Z"10% & ()- R " ~bB*Z" 109%2" 10% & ( 10% &~()-R-Z"10% & ()-R-) ?a

X"Z"10% & ()-R-Z"10% & ()Rg S( e =z "HO% 10%/& )-R-Z"10% & ()-R{)?a

X"Z"10% & ()-R-Z"10% & () BEZzXro%k = adbB*Y" 1092 10% & () - R{Z" 10%
1& ()-R)?a

X'Z"10% & ()-RZ"10%8 & ()-R Z"10% & () - R f ghtNE{~bF* 7" 109%&Z" 10% & () - R{Z" 10%
& ()-R)?Axam-

X' 7 10% & (pL&- Z|10% & Rj~R- 2" 10% k' K} - RS{aP.UQ‘; Pf@&épfd%péo(%erﬁ’)e?d

X"Z"10% & (NoR 7|10% & ()-R-Z"10% k' ()-R 7" 1004 & () - R- Y=*7"100" 10% &|() - R

) ?a 4~12 A & | H | HCl LColorless powder

;<';)Z" 109% & () - R-Z| 10% B0/~ R0 R () - R 2" 10pf&" Ape Reh AL 7: 1991 024 &|() - R
‘a —

é) 2 R ey Wt 186 5% 0O-R

X' 7" 10% & ()-R-Z e () - R- 2" 10082 P RIBER 7 1060 608 100 &
()-R)?al|X'zz" 104 -R-Z'10% & ()-R-Z"10% & ()-R-

& A*Z" 1094-1100948 &' H HCl |Colorless powder

X'Z'10% & ()-R-Z & ()[R (21988 D€ i/ &) 4: 3B2 (¥ 4Q%" 10

% & ()-R{Z"10% &|() 1 7" 10p8 & ()FR-Z"10% & ()-R-Z"10% & () - R _
*af ght ~bB* 2" 109" ' ()-RRZ"10% & ()-R-Z7"10% & ()-R-7{10% &
"()-R)?a 4-15 s| H HCl |Colorless powder

X"t uz}zZ{* 2" 109" R' () - R Z" 10pME AP R(AY 2D 8H4 MRIF410% &
()-R)?a

X ~bB*Z" % Rt FREE (oA a0 folds R 2 10%¢ () -R

vy Pad "1.09 K509 080k Ey - 80751006 ¢

f()’)gB 7" 1 & ()-R 2 04}—&6(‘) R Z"[L0% & fDecomposeg j-RZ¥10% & ()-R

X' ~A>* 7" 007" & () -R 27" m% & () LRz h0os & (NS RABCIday ) 348 MRt g ()-R

)?a 4-17 $ H | HCLl [Colorless powder

X" zAB*Z" 109Z" 1094 & ( )}'&‘ R-Z"110% & lle RPCI(us &) ¢ )41 MIBWF S ()-R

-)?a X" yY=*Z"10¢&" 100/@&( -N-(z 1 BW&[-RZA10%8& ()-RZ"10% & ()-R])?a

X'Z"109% & (A~18 " & ~">* 7" 107ZN10%:8] (H- R 21QD% Bale - R A0 pywieF 2a

X"Z"10% & ()- R Z|10% @zNI\/\IyY:* 7" 10%'MO9ARCT JmRe V¢ 1898 gMEH} R{Z" 10%
1& ()-R ()2a

X"Z"10% & (4-18 Z|10% & \R- N abcHeHbFf ZHCQA @S 1or R8T pORE&L () - R- Z' 0% &
()-RZ"10% & ()-R-) ?a - MS ‘APCI (m/z) : 374 [M+H]+

X"Z"10% & ()-R-Z 10%&& R—eo hrs u}aB) 2" 10% & ()-R--Z"10% & ()-R--Z]10% &
'()-R-Z|10%& (J-R--7"10% & (JOR}?a X'7' 1004 & () - R uvwxyzsR2Z" +1 10%

"& ()-u&|m4E®B " & ()- y109H,N (Jw([LOHIO} 117" 1083 &L 13s R prai Kigi+2+! 10%

"& ()-u&t! 10% " & ()- u&+! 10% " &J() - hi&+! 1% " & (Powdst 10% " & () - u&+! 10%

"& ()-u&H! 10% " & () - u8&~bF*+ 108 " & () - uk+! 10%ME" APCTI&h A4 LO%R VRIMYHUET! 10%

"& () -u&)?gElZ0% " & () - U&H! 10(%13 ) HUSY YR 1+ [1DGeH 2086 " Sodde H&+! 10%

"& ()-u&t! 10% " &| () - u&+! 10% - b&) 2!+ 10% ﬁs(gpgﬁyﬂlﬁzyl 1996 1984 +

"& ()-u&t! 10% " &| () - u&+! 1836 ™ &+ 10% " & () - ug) 21 +1'10

"& () - u&y] A*+! 10¢6! 10% " & () - @13% & ()-udlH 10% " & () u&+! 10%

"& () - U&7 & () - s F, bUy]/—\ FHIOPo 307 S THES T IO F &) - U&F]10%

"& ()-u&t! 10% " &| () - u&) ?! +bld& )-u&089>?5c§ —*+I 10067 1004+ & () - u&t! 10%

"& () - u&t! 10% " & () p&r\10d L BN L&) 2! [+ 10% % Ry of! 10%

& ()-u& 10% " &| () - U+ $0% " i &+ 1% 8?3 ljdf‘@%’ 54tk 2P

"& () - UWTMPT SYY="FT IOV IT0% ~& () - U&F! J.U% E)-U&FT T0% & () - U&F T0%

"& ()-u&) ?!+ 10% " & () - u&st uv{~~">*+ 10%! 10% " & () - u&+! 10% " & () - u&+! 10%

"& ()-u&) ?!+110% " & ()-u&+! 10% " & () - u&bB*+! 10%! 10% " & () - u&+! 10%

"& ()-u&+ 10% " & ()-u&) ?! +1 10% " & ()- u&+! 10% " & () - u&aE* +! 10%! 10%

"& ()-udu) 211+ 10% " & ()-U&+ 10% " & ()-u&+ 10% " & () - u&(+! 10%

"& () - UBKA*+1 1099 ?1 +1 10% " &' () - u&+! 10% " & () - u&+! 10% " & () - u&+ 10%

"& ()-U&+H 10% " & () - U&PF* +110% ) 2! +1 10% " & () - u&+! 10% " & () - u&+ 10%

Y .Y. VAT

T A AMNA7Z D1

1 A NN 7

A NN 7 1 A NN 7



1& ()-1$!10% ! & ()- 1xOESR2+$! 10% 2t (! $!10% ! & ()-1$!10% ! & ()-1($! 10%

1& ()-1($'10%1& ()-1($'10% ! & ()-1_?sR2+$3$! 10% ! & ()-1$!10% ! & ()-1$! 10%
1& ()-1$110% ! & ()-1$!110% ! & ()-1$!110% ! & ()-1z"BsR2+$$! 10% ! & () - 1$! 10%
1& ()-1)2t(1$110% ! & ()-1$!110%!& ()-1$!10%! & ()- 1~bBsR2+$$! 10%

1& ()-1$110% ! & ()-1)2t (! $!110% ! & ()-1$L 1095 ' & ()-1$! 10%

1& ()-1uY9sR2+$! 10% 1 & ()-1$!110%!& ()-1)2t(!1$!10% ! & ()-1$! 10%

& ()-1$'10%!& ()-1 ~bBsR2+$! 00!&'()-%9%\!110%! ()-1)?t($!N10%
1& ()-1$110% ! & ()-1$! 10% ! & (;IPaéjbeBs4R2(+ YORISE () - 181 10%
| ! - ’) LSl 100 1 o1 /N 141 100 1 O (N 141 1007
.&() 1).t . Y. LU /U L \} LY. LU /70 TG0 \} .L\P.R.LIU/U
g 0
§f H e
R2—X—<:>-N\)J—N S
NC
Example R2-¥X - Rl Salt Physical
No. properties, etc.
4-23 O M H HC1 |Colorless powder
(?—N\__/er\\“‘ MS ‘APCI (m/z) :
H3CF fe) 438 [M+H] +
4-24 Q H HCl |Colorless powder
>—<:/\N\n\\‘" MS -APCI (m/z) :
F,C=0 J 423 [M+H] +
4-25 H,C—©, H HCl |[Colorless.purified
@_CN powder
i MS ‘APCI(m/z) :
0 471 [M+H] +
4-26 /\ H HCl |Colorless powder
0, ,N\n\“" MS ‘APCI (m/z) :
0 367 [M+H]+
4-27 H HCl |Colorless powder
N\n\\“' MS ‘APCI (m/z) :
o 351 [M+H]+
4-28 H HC1l |Colorless powder
N MS -APCI (m/z) :
}(I 399 [M+H] +
4-29 H 2HC1 [Colorless powder
NG MS ‘APCI (m/z) :
HN IT 414 [M+H] +
4-30 H HCl |Colorless powder
HO NY\\« MS -APCI (m/z) :
C! 429 [M+H]+
4-31 O;N H HCl |Colorless powder
\Q::N W MS ‘APCI (m/z) :
WOT 444 [M+H] +
4-32 O§—o H HCl |Colorless powder
,c—N MS -APCI (m/z) :
wd @:\N\"\w_ 486 [M+H] +
0




& ()-1 $678: uYOSR2+$! 10% ! & ()- 181 10% 1 & ()-1) 2t (1$110% ! & ()- 1$! 10%
18 ()-1$!10% ! & ()-1: CDEZ[ ] ASR2+8$! 10% ! & ()-1)2t (! $! 10% ! & ()-1$! 10%
18 ()-1$!110% ! & ()-1$!10% T& ()-1_cei{|}UISR2+$! 10% ! & ()-1&) 2t (! $! 10%
18 ()-18110% 1 & ()-1$110% ! & ()- 15! 10% ! & ()- 1}] ASR2+$$! 10%

1& ()-1)2t(1$110% ! & ()-1$!'10% ! & () - 1$-H%%
1& ()-1] AsR2+$$! 10% ! & () - 1)ot(|$|10%,.&

1& ()-1$110%!& ()-1U9sR2+$! 10% ! & ()

1& ()-1$'10% ! & ()-1$!10% ! & () - 1bFs
0%'1& ()-13110%T& ()-13110%'! &' (1) TKIKS RO+ TOOBT T0% T &

L& () - 18!
L& () - 18!

& ()-1%$!'10%

) 1$!10% ! & () - 1$! 10%
'$' 10% ! & ()-1$! 10%
/ﬂS' 10% ! & ()-1()?2t(!'$! 10%

| 0%

s

Reference

Example R%-X- R! Salt Phy§1cal
No . properties, etc.
3-1 ; H Free |[Yellowish crystal
opN—  H—n form |Melting point:
=N H 156-158°C
3-2 H Free |[Pale brownish
7\ ™ form |crystal
=N H Melting point:
110-122°C
3-3 o H Free Colorless crystal
NC—/ N__ form |Melting point:
=N H 152-154°C
3-4 F H Free Pale brownish
F 7 N\ g™ form crystal
F =N H Melting point:
77-80°C
3-5 CN H Free Pale yellowish
« form needle-like crystal
H Melting point:
—N 107-108°C
3-6 NO, H Free Yellowish
7 AL form |needle-like crystal
N Melting point: 84°C~
N
3-7 | H Free |Colorless crystal
<€f§_ﬁ§’ form |Melting point:
=N H 128-129°C
3-8 N ¢ H Free |Colorless crystal
m—{{:§——ﬁ§ form |Melting point:
=N H 140-141°C
3-9 H.C . H Free Pale yellowish
3%_*(:N N form |[crystal
H Melting point:
N 116-118°C
3-10 N H 2HC1 |[Colorless crystal
C|—</: \>_N\\“ Melting point:
=N H >300°C
3-11 N H Free |Pale yellowish
/—§>_Nw' form |needle-like crystal
Q=N H Melting point:
92-94°C
3-12 N o H Free |Brownish crystal
[\>_N\‘ form |Melting point:
s H 120-123°C

)-1$!10%



1& ()-1$!10% ! & ()-1$!10% ! & ()-1$! 10% ! & ()-12Z: SR2+$!1 10% ! & () - 1$! 10%
1& ()-1$110%!1& ()-1$!110%!& ()-1$!110%!& ()-1)?2t(! !&~">sR2+$! 10%

1& ()-1$!10% ! & ()-1$!10% ! & ()-1$! 10% ! & () - 1$! 10%

1& ()-1)?t(!56789: Bf FSR2+$! 10% ! & ()-1$!10% ! & ()-1$!10%!& ()-1$! 10%
1& ()-1$110% ! & ()-1) 2t (! BCDGH J~bFSR2+S$! {19961 &' () - 1$! 10% ! & () - 1$! 10%
1& ()-1$!10% ! & ()-1$!10% ! & ()-1) 2t (! IKOOWAvVESR2+$! 10% ! & () - 1$! 10%

1& ()-1$!10% ! & ()-1$!10% ! & (}+.18' 1Q% ! & (.- 1) 25 (!~ rtxz| _?sR2+$! 10%
!&'()-1$!10@6!&f()-1$!10@6!&f(??%§ﬁl A#E%“%%PE%FQO%)!&'()-1$!10@6

1& () - ~F T & () - 1% T& (1- 18T 10T (A&l 100 )
& ()-1|} Bgﬁmaom ! &RQX_1$. 1090 .R&f ( 1S$éllt0A) -E‘%y(s)lc]ﬁ- ﬂ:@o/bertles,
No. etc.
3-13 = H Free Powder
m . form |MS-APCI(m/z):
a '~ N 228,226
3-14 ¢! H Free |0Oil
@ . form |MS-APCI(m/z):
N g“ 228,226
3-15 A~ H Free |0il
m " form MS -APCI (m/z) :
NN 228,226
3-16 @:N\ICI H Free |0il
form
= W
N 1}\11‘
3-17 ZAN H Free Powder
F \Nl o form |[MS-APCI (m/z): 261
F ¥
3-18 Hac/\f\N H Free 0il
\N' e form |MS -APCI(m/z): 221
H
3-19 NANEN H Free |Powder
NP/ form |MS-APCI(m/z): 218
3-20 N CN H Free |Powder
L I « form |MS-APCI(m/z): 218
3-21 HiCsg H Free |Yellowish oil
Ay form |[MS-APCI(m/z):
LA 239 [M+H] +
H
3-22 HiCsg H Free |Yellowish foam
NSy form |MS-APCI (m/z):
7N 311 [M+H]+
H;C\/oko‘\]-]
3-23 s H Free |Yellowish oil
cJ%N\\“ form |[MS:APCI(m/z):
o 0N, 312 [M+H]+
3-24 H Free Colorless oil
9 form
N
HC o ol-l
3-25 (\;\s H Free Colorless oil
NEN form
i
He o o




1& ()-1$110% & ()-1) 2t (! U9SR2+$! 10% ! & ()-1) 2t (! $!10% ! & ()-1$! 10%
1& ()-1$110%1& ()-1$!110% ! & ()-1] AsR2+$$! 10% ! & ()-1) 2t (! $! 10%

1& ()-1$110%!1& ()-1$110%!& ()-1$!10%! & () - 1U9sR2+$! 10%

1& ()-1&) 2t (1$110% & ()-1$110% ! & ()-1$!10%! & ()-1$! 10%

1 & ()-1] ASR2+$$! 10% ! & ()-1) 2t (! $! 10% ! &' {37 1$! 10% ! & () - 1$! 10%

1& ()-1$!10% ! & () - 1] AsR2+$$! 10%!&' ()-1)7t(1$10% ! & ()-1$! 10%

1& ()-1$110%!1& ()-1$!10% ! & () -

& ()-19110% ! & ()-1$!10%! &

& ()-19! §
1 & ()-145

Sl 40041 0l

1 U9SR2+$!10% ! & ()-1&) 2t (!$! 10%

Sl a.00l

)Tam'el@%('(?&n(t)mlle'd 134g=sR2+) 2t (! $! 10%

l/ll'\n

L b LU70 T & J.q) J.U/O!OL =
3§%Tég§§¢er)?t(gﬁbaoéé R: Saié “'Physical properties,
No. etc.
3-26 H Free | Powder
Z form |MS:APCI (m/z): 269
N’Nl W
H
3-27 <:> H Free |Yellowish oil
form MS ‘APCI (m/Z) : 259 [M+H] +
N-N
N
N
3-28 HiC H Free [Oil
\Q “ form MS ‘APCI (m/z): 250
N
No, N
3-29 NO, H Free |Powder
@[ form MS ‘APCI (m/z): 236
ol
H
3-30 /E;:L H Free |Powder
" form MS ‘APCI (IH/Z) 1 234
F NY
CN H
3-31 ¥ H Free [0Oil
form |MS 'APCI (m/z): 234
N
CN H
3-32 H Free |Powder
F N\\“‘ form MS ‘APCIT (m/Z) : 284
F % oy H
3-33 H Free |Powder
H,N }}{I\\w form MS ‘APCI (m/z): 231
CN
3-34 NC H Free |Powder
n . form |MS APCI (m/z) : 234
F NV
H
3-35 H Free |Pale brownish crystal
‘ form |Melting point: 99-102°C
Q\N\“ MS ‘APCI (m/z): 216[M+H]
H
CN
3-36 F CN H Free |Yellowish resin
\@ form |MS -APCI (m/z): 234 [M+H]
N
H
3-37 Br CN H Free |Pale reddish brownish
\t::( form |powder
ﬂw MS ‘APCI (m/z): 296,
294 [M+H]
3-38 H Free |Pale reddish brownish
HJC\O N form pOWde r
T, H MS ‘APCI (m/z) : 246 [M+H]




1& ()-1$! 10% ! & ()-1$!10% ! & ()-1$!10% ! & ()-1$! 10% ! & () - 1$! 10%

| & () - LBCDFGHI ~bFsR2+) ?$! 10% ! & () - 1$! 10% ! & () - 11$! 10% ' & () - 1$! 10%
1& ()-1$110% ! & ()-1) 2t (! I VW _acyYOsR2+$! 10% ! & ()- 18! 10% ! & () - 1$! 10%
1& ()-1$!10% ! & ()-1) 2t (! $! 10% ! & () - Legyz{} ~yY=sR2+$! 10% ! & ()- L$! 10%
1& ()-1$110% & ()-1)2t (1 $! 10% ! & ()- 1§ 1096 ' &' () - L~~~BsR2+$! 10%

& ()-18120%1& () 15110%1 & ()-1) 2L (181 10% | & () - 18! 10%

& ()-1~bBsR2+$! 10% ! & ()- 15! 10% 1 & () Q%! & ()-1) 2t (! $! 10%

& ()-1$110% ! & () - 1y] AsRe+$! 105°L (% ‘%P%d%ule '()-1($! 10%

I&' )_1( Ofllid.lijjhoé &'{) 1$l 1{}0//0[&' () 1 Bsm+¢l’lnﬂrl‘rl Joll /\ ’Id!l’lf'\ﬂ/
, ere '
1& ()-1% ﬁ% ample RI-X-Y- R2 Salt PhYSlcal propertles,
No. etc.
3-39 H Free |0il
8 form
J\ \\\‘
3-40 Q\ H Free |[0Oil
form
J\ \\“
3-41 \\\\- H Free |Yellowish crystal
o2N—©—N\ form |Melting point:
H 135-136.5°C
3-42 /1”2 H Free |Yellowish powder
NI N form |[MS: APCI(m/z):
e 242 [M+H] +
3-43 FF s H Free |Yellowish crystal
F@—ﬁ form |Melting point:
NO, 81.5-83.5°C
3-44 HyG o H Free |Reddish liquid
0 H form |MS-APCI(m/z): 266 [M+H]
NO,
3-45 NO, H Free |Dark reddish powder
“ | form |MS-APCI(m/z): 253 [M+H]
N w
N*7 N
I H
o
3-46 I~ H Free |Powder
m - form [MS‘APCI(m/z): 229,227
\N E\
3-47 j\' H Free |0il
NN form
l 2 N\\“
\ § H
3-48 a H Free | Powder
N | . form [MS APCI(m/z): 193
< N\
NOH
3-49 NN H Free |0il
\~ N form
\ J H
3-50 [°] H Free |Colorless oil
N form
N//I\N
H
HC” 0”0




1& ()-1)2t(1$110%!& ()-1$!110%!& ()-1~bF*$!110% ! & ()-1$!10%! & ()-1$! 10%
1& ()-1$110%1& ()-1)2t(1$110% & ()-1$110%!& ()-1 yY9*$! 109! 10%

1& ()-1$!10% ! & ()-1$!10% ! & ()-1$!10% ! & ()-1)2t (! $110% ! & ()-1

1", 01yY=*$! 109! 10% ! & ()-1$!10% ! & ()-1$!10% ! & ()-1$! 10%

1& ()-1)2t(1$!110% ! & ()-1121 JOPR~-bB*$! 10%p3d0% ! & ()-1$!10% ! & () - 1$! 10%
1& ()-1)2t(1$110% ! & ()- 1$I10%|&'() 1RW g hm) yYO* $! 109! 10% ! & () - 1$! 10%

& ()-18110% ! & ()-1() 2t (! $! 10%] 5 ll%%l& ) - Lopu} ~z~>*$! 109! 10%
1& ()-1$!10% ! & ()-1)2t (! $! 10% 1 Ef’db 1$110% ! & () - 1~bF*$! 10%
1& ()-1$! 10PRSBETandd)| T0% & 17 1)7(1 1P% :
%Example R*-X- R&]E Salt Phyglcal
No. properties, etc.
3-51 “’CICH’ H Free |Colorless oil
NN form
H
He o7 N0
3-52 ) H Free |Colorless oil
P form
\l H\\\'
He 07 Y0
3-53 EO] H Free |Yellowish oil
N form
NJ\IN
X S
HJC\N%Q\\
ch/ Q
3-54 D H Free |Colorless oil
N form
Né\lN
N N\\\'
0/—\:\_(\{
s O
3-55 HyCo g CHs H Free |Colorless oil
N%N form
™ N\\\\'
OF\N H
\_/ 0
3-56 HiC—s H Free |Yellowish oil
NJ\lN form
"D N\\“
o/—\rb\)o\H
_/
3-57 HSC‘)S\ H Free |Colorless foam
NZN form
CN o "
3-58 "’C'i H Free |Colorless oil
N\ I - form
HyCw, N
HyC” o]
3-59 H Free Colorless oil
form
N’F
N w
e
\n_/ 0




1& ()-1$!110% ! & ()-1$!10% ! & ()-1rex7$! 10% $f109B" & ()-10 110 110 !$! 10%
1& ()-1)2t(1$!110% ! & ()-1$!110%! & ()-1_?eX7$! 10%
$h" 1098" & () - 1h" 1098" & () - 1h" 1098" & ()-1h" 1098" & ()-1h"1098"& ()-1 $
1098" & () - Y=eX7$! 10%
$h" 1098" & ()-1')?6f"h" 1098" & () - 1h" 1098"

h"1098" & ()-1"h"1098" & ()-1) ?6f"h" 1098" &

%" & ()-

1

e

J-1h"1098" & ()-1h"109%8" & ()- 1bF*
1h"1098" & ()-1h"1098" & () - 1h" 10

"UY9*h" 109h" 10%8" & () - 1h" 1098" &3PLE1 P26CREEFHR: () - 1h" 1098" & () - 1h" 1098" &
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) - 1h" 10
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(-1
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-1h 10@@
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Melting point:
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() - 1h" 100B"
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| 209%) 1 10% ! 10%! p& () -1 2) 27
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1)1 10%! p& ()-12)!10%! p& ()-12)!10%! p& ()-12)!10%! p& ()-12)!10%! p& () -1

2 5%)110)

?7
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"10%" & ()-+ "10%W" & ()-+ "10%W" & ()-+ " 10" & ()-+ "10W" & () ) 28
"27: DI1#10+ "10W" & () - + "10@&"&T( )-+ "10W"& ()-+ "10%W" & ()-
"10W" & ()-)?2& " !#$)8~A>cn#1 "10" & ()t " 1QW" & () -+ "10%w"&'()-+
"10W" & ()-+ "10W" & ()-)?& "8&S @? ﬁ%ﬁmweﬁ

Reference i '
Example R2_X - Salt Physical properties,
NO. etc.
9-13 = H Free Crystal
~ | . form [Melting point: 91-94°C
cl” N oY MS "APCI(m/z): 229,227
9-14 avs H Free |Powder
o U form |[MS-APCI(m/z): 229,227
N oV
9-15 CHy 1 H Free |Powder
(\/IEO form |MS'APCI(m/z): 223
SN o
9-16 = H Free Powder
< L. form |MS-APCI(m/z): 193
N o™
9-17 A7 H Free Powder
o N form |MS-APCI(m/z): 229,227
N7 oV
9-18 ~ H
HiCug Sy o
9-19 N&N H Free 0il
L o form
9-20 INl H
I
a1’ SN o
9-21 N CN | H
E IO\\\"
9-22 H;C=s H Free |Colorless powder
NN form |MS-APCI (m/z): 240
o (M+H+) +
9-23 A N H
S Siow
F F
9-24 Hac/\(\N H Free Powder
| . :
\N)\O\\\‘. form |MS‘-APCI(m/z): 222
9-25 fN CN H Free 0il
| form
\NI \\\\‘
9-26 C\~# H Free |Powder
m . form |MS-APCI(m/z): 262,260
N o
9-27 a H Free Powder
N I . form |MS-APCI(m/z): 194
N o




"10W" & () -+ "10W" & ()-+ "10W" & ()-+ "10W" & ()-+ "10W" & ()-)?&
"PQVZct kzZ: DI#10+ "10W" & () -+ "10W" & ()-+ "10W" & ()-+ "10W" & () -+

"10W" & () -) ?&

"10W" & ()-+ "10W" & ()-~bFD1#10+ + "10%W" & () -
"10W" & ()-+ "10%W" & ()-+ "10W" & () -
"10W" & () -+ "10W" & ()-+ "10W" & ()-+ "10W" & ()-
"0 & ()-+ "10W" & ()-)?&

"10W" & ()-) 28

" hap % ddntt

"kpuY9D1#10+ "10W" & ()-+ "10%" &' ()-)7?&

"+ 100" & () -+
100" & ()-)?& "+

_?D1#49+_ "10%y"&f() + "10W" & () -+

yYODL#10+ " 10%" & () -+

"10

4 & ()-] ADL#10+
nue

Rgigéggge RZox— Rl | sar | Physical properties,
No. etc.
9-28 Z N H Free |0il
cm\ oW form |MS-APCI(m/z): 320
H;C [o]
H,C
9-29 B (A N H Free |Powder
Or/”\o\“- form |MS-APCI(m/z): 356,354
9-30 H Free | Powder
E:]j/f]\ form [MS:-APCI(m/z): 270
.
9-31 H Free | Powder
[::Iji]\ W form |MS-APCI (m/z): 243
9-32 H Free |0il
j\ . form
o
9-33 NO, H Free |Powder
E::]: form |MS-APCI (m/z): 237
w.
9-34 H HC1 |Colorless crystal
[::I: Melting point:
oW 215-218°C
MS ‘APCI (m/z) : 217 [M+H]
9-35 H Free |Yellowish oil
/[;:L-W' form
9-36 H Free |Yellowish oil
E;:I: . form
AW
9-37 f%J:;]\ H Free |Yellowish oil
F. o form
9-38 H Free [Colorless o0il
j[ij\ form
dw
9-39 H Free |[Colorless oil
J[::Il form
o\‘“'
9-40 H HC1l |Colorless crystal
j[:]i Melting point:
o™ 253-254°C
MS -APCI (m/z): 231 [M+H]




"+ "10W" & ()-+ "10W"& ()-+ "10W"& ()-+ "10%" & ()- bFD1#10+

"10%W" & () -
"10%W" & () -
"10%" & ()
"10%" & ()
"10%W" & () -

) ?&_

"+ 100" & () -+ 10" & () -+ "10" & () -+

PDL#10+ "10W" & ()-+ "10W"& ()-+ "10" & ()-+ "10%" & ()-+

"10%W" & () -

¥ ' 5679uY9IDL#10+ "10W" & ()-+ "10W" & ()-) ?&_
-+ 100" & () -+ "10WTE ()-9; 27
+

"10%W" & ()-+ "10W"& ()-+ "1

g=D1#10)?& "+ "10%" & ()-
"8 () - JCPSXJ kh>D1#10) ) ?&

ll+

"10W" & ()-+ "10W"& ()-+ "10%W " & "10%" &'(
"10%" & () -kl npqvhHD1#10) ) ?&+ " f%%é é (yeoptd &' ()-+ "10W"& ()-+
Rgigégi‘ge RZ-x- Salt Physical properties,
No. etc.
9-41 F CN H HC1 Pale green
\G( melting point: 270-285°C
o™ MS ‘APCI(m/z): 235[M+H]
9-42 Br CN H HC1 Colorless crystal
\C( melting point: 283-284°C
™ MS -APCI (m/z): 297,
295 [M+H]
9-43 H HCl Colorless crystal
H;C\O/Q\O\\\" melting point: 246-247°C
N MS ‘APCI (m/z): 247 [M+H]
9-44 H HC1 Colorless crystal
/Q\ - melting point: 285-294°C
D MS ‘APCI(m/z) : 251 [M+H]
9-45 Br H HC1 Colorless crystal
melting point: >300°C
o™ MS ‘APCI(m/z): 297,
CN 295 [M+H]
9-46 N K H Free Pale brownish semi-solid
=N IR(cm-1): 3351
9-47 | H HC1 Yellow brownish crystal
OZNQ—O‘ melting point:
238-240°C
9-48 NH, H HC1 Pale brownish crystal
</j\$.o\\“ melting point: 180°C
=N (decomposed)
9-49 fiCsg H Free
N\J\ro\\\-- form
oL b
9-50 N B Free
Nf]" ) form
HiC_0 o
Q
9-51 "’C‘r H Free
N form
H,CVO 0¥
[+]
9-52 [°] H Free
i form
N N
H,c\/o%\w
9-53 ) H Free
NiN form

+
n+



"10%" & () -+ "10" & ()-+ "10%W" & ()-~bBDL#10)) + "10%" & () -+ " 10" & () -+
"1004" & ()-+ "10%" & ()-+ " 10" & ()-)?& "SR2&I 1006 & ()-1 +Y10% & ()-"
+y109% & () - 10v" 10v" 10v" + " 100" & ()-) ?&_

"OEsR2&! 109% ?ks! & 10% & () - 18! 10% & ()- 1& 10% & ()- 1" & 10% & () - 1& 10% & ()
- 1CsR28l 10% k&l 10% & ()- 181 108 & ()~ 121 40 & ()18 10% & () =181 1096 & () -1
& 10% & () - 1vV6sR2& 10% & () - 1&! 10% & () - 181 10% & () - 1& 10% & () - 1& 10% & (
)- 1) 2ks!

Y=sR2&! 10% & () - 1) ?ks! & 10% & ()2Cr& fooh @& %006 & () - 181 10% & () -1
bFsR2&! &1 109% & ()-1)?ks! & 10% & ()-1&1 10% & ()-1&1 10% & () - 181 10% & () - 1" 2A

B_5sR2)[PReF&E&BEET () - 1&1,10% & () -|1& 108 & () - 18 3007 11BCLM
NYZI BsH2) Bxappks! |10%&i(-?< 18! 109 &RY{ ) 11&8aD9s & ()= 1%5100 6? 1%”/6&'()
~1Z[\ ] A WA BETTET.I7Y 21109 & (
C 181109 &304

& 10% & ()-1(& 109 & () - 1d: * & 10%)|?ks! & 10%3&“()-1&! 109 & ()-1& 10% &|()- 1&

PN %
yzkA* &l 100/%1{‘() 1ksHal 1008%8%) {18! 10% & ()- 1(&! 109% & () - 1(
1109 & () - 18 10% & () - 1pFt@HH% & |() - 1s ’7ks|&|10%&'()-1&!10%&'()-1& 10% &

"() - 1[I0 R - 1§ 107 & ()«%@-&rmﬁ& %/o O 7?kst&109%&()=1& 10%
P& ()-Y( & 10% & ()|- 1(& 10%&Q\)N-1L19*&' 1Q°/ & ()-18&) ?ks! & 10% & (){1& 10
W& ()-P& 10%&'()-1&I 10% & ¢9* & 1099 ?ksST&! 109 & ()-1& 109 & ()-14&! 109%

& ()-18 109% & () - 1& 109 & {F»E,
pP* &1 1005 7ReTge TO9 & () - T&T FOves ()~ ¥ 0% gag )~ [T& IO & ()~ T’ TO%W & { ) - 18!
109% & (| - 1~bF* & 10% ?ksé&! 10%,4&,4() 18 1096 &£ )7 118! 1098 & () - 1& 10% & (- 1&!'1
0% & ()| 1) ?ks! e
09 +/ 2v\6* & 108! 1098 & () - 18@’_\ () - 1& 10% & ()-|1& 10% & ()-1& 10% & {)- 1) ?
ks! ? @\OEF~pB7&I TU&& 109 & @hml 109%& 1) - 228409 & () - 1& 1098 & () - 1& 0% &
()-1) ?2ks! A " abexf B* & 1088 10 ()[- 1& 109 &5 £} - & 10% & ()- 1& 10% & (]-1& 1
0% & ()} 1) 2ks! xyz|[} ~~bB* & PO & () {1&1109% & ()-1& 10% & () - 1& 10968 & ()
S18 109 & ()-1) 2kl zZ: * &1 1681 M0% & () -1&1 10% & () -18& 1094 & () -1& 10% & () -

& 10% & () -955%s! z">*8;!€é0@2&' () - B&! 1098&1( ) - [124 LD Rdr) + I8! AL ( ) - 18&!

H

109 & (]) - 1) ?ks! y] A* &Og & -|1& 1098 & () - 11U WBEE (/)& 1898 & (] - 1) ?k
sI & 109 & () - 1y] A4& 10&! 195& () - ]& 1098|& ()- 118 meeAR: () - 1& 10% & () {1) ?ks
| &1 109 & )g-T6A7: ™ §I T08 TR () - T84T TU0E & (k™ l({%}_&’éﬂ)e%'ﬁwgéf()- T) ?ks! &
110% & () -1 NC@-O MS -APCI (m/z) :

yY=*&! 108! 10% & ()|- 1& T0W&Y) - 18![10% &|() - 18! 10%gi )1 1) ?ks! & Gt & )-123

lol VAR 4.0l 1400401 /[ N\ 4.\ Ol 1004 01 40l4f\

467yY— &t J.LQ&JGJOG"/G &)~ J.(iL O ([T U S eh ™ 1) C\olof‘ie*sus”’c?i&éta 4 A& ()

-17809: Y
<=>f J. &1 10% & () - & 157 /(_)§ P1q98 & ()- 1! & 109 ;%)%5 RIIRE 108 "& -1&11
09 & ()| 1>DEFGHI J}aE) &F1095 & () - 1(|& 1094 & () - 1( %% (J2a9RRARR &( S1(&
10% & ([) - 1)9Mel! (&[109% & () - LIGRTV[|l vH6) & 16%& 1006BL ) rdes 108 REA) - 1&] 10% &
"()-1&![10% & () - 18! 109 &4) \) 2kg!|l mr s)~>) &1 10084 BOIAR §9 +deSd 10D R () - 1&!
10% & () - 1& 109 &|() - 1& 9- 1) 2ks! F) & 10%&ll 10% & () - L/ 10% & () {18! 10
0 & ()-1&10% & (|- 1&1 104&N() - 1) dks! ~bif) & 10%&![100 18 10%
| & () - 18! 102 ()-[1&! 10% g 1) ?4s! Wv6) & HOMR! cI%J@(gemgmmA& ()-1& 10%
& ()-1& 109% & () - 1& 109 )l)a?k | ~AB) & 10%&&! oA RS (3L 1& 1098 & () - 18! 1098
& ()-18'10% & () - & 10 41}1]1=) & 109&! 108ef )nd AR08 & 20618 10% &
"()-1)Fks! 1 & 10% &' () - 1&l 1090 & ()-|1f F* & 10% & () zlc&mco%aeecﬁam;i&el@)%& ()-1)
2ks! & 1098 §1g3 LX[T0B & () - 1& T0%[& &) - 1-"RKc& ' ()-1
& 10% & ()- 1) ?ks! & 1098 &1 %& () {1uvo* &l 1lsse) dae & () & 10% & () - 1)
2ks! & 1§09 & () - 1& 10%&5(—)(; 8|& ()-1) ~bB* & 1 qﬁ
?ks! & 1§09 & () - 18![10% & () 109818 ()-4)*+, - . OYf
g &8 10
ro* & 1

&! 1098 §——H-2hst+-d+10%4-Gy =18t 1o%~&'—e~
% & ()-|1& f&%‘*& Ol 1& 10@; AksFal 1 ‘bfrﬁ Z&%t& X
! ()=AYZ{tuvzz

SN
09&! 109 & ()-1& 10% & () \18&! &l()-1) Pks! & 109pEXY |
n>* gl 1024&100% & (M- 181 100 (\-’I\’kqlk,l’()%kl () 1Y (fon kiegompasiemh & 1) - 17
}~] A*& 10%&! 109% & ()-1) ?ks! & 10% & ()- 1& 10% & ()- 1& 10% & () - 1& 10% & () -
aF9&! 109%4.0! & 10% & ()-1) ?ks! & 10% & ()-1&! 10% & ()-1& 10% & () - 1&! 10% & () -
19XbA& 10%40 10" 10%4& ()-1 10"109% & ()-1 0"109% & ()-1 m 10%! x& () -
S109%! x& () - 10! 10! XhxWBA&! 10 K 00"109% ! & ()-1 b0"10%/ Y & ()-1!!00"10% i
& ()-11"0"10% ~ & ()-1 =0"10%!& ()-1! M"10% & ()-1h?zY9A& 10 {0"10%K K
& ()-1 f0"10% & ()-1 6}0"10% & ()-11"0"10% i & ()-1!0"10%]& ()-1
60" 10908 ()- 190/ n' R1& f10% & ()- 10|| 10| 10||!'0"10% | & ()-1 0"10% & ()-1
100" 10% & () - 1* 00" 10%
& ()-19G+1"10% & ()-1!"10% & ()-1"10% & ()-1"10% & ()-1"10% & ()-1"10% & ()
-1 m 109 & ()-2Z: +1"10% 10% & ()-1"10% & ()-1"10% & ()-1"10% & ()- 1) ?&
109 & ()-1y] A+1"109% 109 & ()-1"109% & ()-1"10% & () - 1) ?&
109 & ()-1"109% & ()-1~">+1"10% 10% & ()-1"10% & ()-1"10% & ()-1) ?&

M A PANAA A M A PANAA AT A NS N7 I A /NAAL A PSSNAA A1 M A PANAA A M A PANAA A a ~




"109% & ()-1"10% & ()-1"109% & ()-1"109% & ()-1Y=+1"10% 10% & ()- 1) ?&

"109% & ()-1"10% & ()-1"10% & ()-1"10% & ()-1 aA+1"109% 10% & ()- 1) ?&
'""109% & ()-1"10% & ()-1"109% & ()-1"10% & ()-1 *+ U9+1"10% 10% & () - 1) ?&
""1098 & ()-1"10% & ()-1"10% & ()-1"10% & ()-1, - . 3POR*B+1" 10% " 10% & () - 1) ?&
'"109% & ()-1"10% & ()-1"10% & ()-1"10% & {)g LRTUMK aA+1" 10% 10% & ()-1) ?&
""1098 & ()-1"10% & ()-1"10% & ()-1("10% & () - ’\hj 0U9+1" 109 10% & () - 1) ?2&
""1098 & ()-1"10% & ()-1"10% & (I)b]IL %J/d@ 8{ +1" 109 ?&

'"10% & ()-1"10% & ()-1"10% & ()11 PG & () - 1pF* " 10% & () - 1) ?&

"1098 & ()-1"10% & ()-1"10% & ()-1"10% & ()-1"109% & ()- 1aA*"109% & (" 10% & (
) 1) ?& | Reference

"17109 & (5xamphecd& ()- RiXoo & (- R10%6 Sabt 106+ 710 3 g%&?fertli V8,

' 1094 & H—23094-g 210040 (—1ilag0a el (1 9
' 10% &[() - 19169 &[() - 1" 10958 () -'| 168 &] ()Eree04C8 leﬁS* EG%W& 28
' 109 &{()-1"109% &|()- 1" 1@(—)@‘1’ 109 & ( JEOrm 09 (BECL @4F)5+ " 10) '>&

' 109 &{()-1"109% &|()-1"10 -1'1109% & () - 1" 10902&2((M+HEBFGLahH " 10) ?&

" 10% &|()- 1" 10% &) () - 1" 10% & %1109 &] () - 1" 109 & ()-1"10% & () - 1abgef gh~
bF*" 10) 78 ~THUF & (J-T () - 4 T98 & (JrrEal0 dceglwrl stU@ o
"hi osuz\V6*" 10)" 1094 & () /A" N -1"10/68541)-1' f% %& -1) ?2&
"zAS*" 1) " 10% & ()41 ' "1048 & () {1109 &' 1)')&
"yY=*"103)"10% & ()4{1" 109 §Y - 1" 1098 & () 11" 109 &|( ) 1)'>

11098 &() - 1*0'5’21 10 & () -1/~ N%C% ) Me 1p%redd - Hl%r&e(s)sja)l?ﬁald
" 109% &|() - 1"10% &| () - 122 0% & () 11"d% &| s 10%&()-1
) ?2& ""1(%&() 1y] " 10% 1 1"10% & ()-1"109 5%6[@811 0%& ) P&
1098 &[()-1 1ML yY=F" 10%10%1\@2( -1"1098 & ()-111f 1" 10%&() 1) ?&
'"109% &[() - 160528> %A>1@/\\§§L ) ME LR - 1CHBR s Dra%tal
" 109 &|()- 1" 109 &]( 1109 10956 ) - 1MEABi& S ook nEO% & () 11) ?&
' 109 &|()-1"109% & 1g A/10% 109 & () - 1" 10%|& ggok'cl0% & () - 1) ?&
'"109% &|[()-1"10% &|() - 1bF D% & ()-1"10%4 & ()-1110% & ()-1"10% & ()-1) ?&
" 109 &|() - 10£@% &] () - 12Z: 22109 1046 8le() | I"ihid¥8 &) ColBrI@HMst cysEal0%s & () - 1
)2& ""14% & () - 1} ad* @4{0 " 109 &' (fork 10 e tilngl pPA¥LE () - 1) P&

' 109 &|() - 1y] A*" 10% 1b 096 & (){1"10% &|(Qo-b'4P@% & () - 1) ?2&
'"109% & [() - 1~bF*"10% & ()-1"10% & ()-1"10% & ()-1"10% & ()-1"10% & ()}1)?&
'"109% &[() - 10v8* " 1¢" 100 L{Nl Lo &g - |" Foxdee (Colonlsy (OryBt09 &l () - 1)
2& " 1 bH*" 10" 10" 1098 ( -1" 1098 & 1'| Memt&'ng) pBitR% & () - L) ?&
"1 HSOR | f J* " 10" 10" 10% & &|()-1"10% & () {pawe@q ) - 1"10% & (}-1) ?&

10-8 o Me Free Colorless crystal
»—@0‘ form |[Melting point:
aN = 150-154°C




()t -.~bF*"10"10"108 & ()-1"10% & ()-1"108 & ()-1"10% & ()-1"108 & ()-1)7

& n
"TUVZ\ ] ~z"B*" 10" 10% & ()-1"10% & () -

1"109% & ()-1"109% & () -

"Acdefij}]A*"10"10% & ()-11"10% & ()-1"10% & ()- 1) ?&

'10% & ()-1"109 & () - 1j kI mt uvbF*"

./ 59; @vV6*"10"10% & ()-1"10% & ()-1"10% & ()-1"10% & ()-1"10% & ()-1) 2&
1"109% & () -

1) ?&

10% & 43-1"10% & ()-1"10% & ()-1"10% &

()-1)?&

"10% & ()-1"109% & () - lvwx~2Z: *' 10%Jroa§; (;g 1"109% & ()-1"10% & ()-1"10% &
()-1)?& " 109 & () -1} aA*" 10% 10% & () LF0%h & ()-1"10% & ()-1"10% & () - 1) ?&

"109% & (J-T=DF 107 & (J- I I0% & () - LT 108 & ()- I 10A & () - I 10% & () - 1) ?&
"109% & () - 1sR2& 10%" u& ()- m 10%:" ug: R
f 10%" u&]()- 10! 10! 10! " 10% & () - 4328 " ?SKOLEA0%" & () - & 10%:" ug () {&
10%u" u& () - & 10%1 u& ()-& 10%1 u& () - 0% " u& () - h>sR2&)’>1C1 &
10%1" ug&! U () e & 1004" ug!
d:sR2)?1(§ §; %\ P& () - &2 g/m ug () p& 10%u 1y §’h)&sm%| mpm?r*&les,
10%" u& () - GH L02& 10%" u&( -& 10%ITU& ()-& 109"’ () - &
10%" u&' (- &11@%1 T (T 100 T8 JOVREUE (3o ThJRLIAT JO7Ra IO Y& () - &
10%" u&' () -' & 10%u| @E; (Vi u& ()-&|10%" u& [@Igj_ghéop@ly@ ()- )71(3
NOPRSTU~(F02& 10%uf %" & () 1& 109" u& ()} s & ()-& 10%"g& ()-&
10%" u& () -) ?1G u b %u"u&' )- & 1002M ggm/lg 1)1@7() &
109" u&' () - & 109" h& ()-)?1G { }~1B02&4& 10%1" u Di)r h
10%" u&' (—&—+0%+H&— &1{\0/“ ch Y 324G hiEob Bhbe 00 /\ &
100" u& () - & 0w 1&g () - ) B {oiCle “3%%1‘35529%){23 58 & () - #&
10% & ()d# 10% & ()-# |f o_/ & \)[“& 10%1 u& ()-) Ml tbBa2pa s & 294# 10%
& ()-#)?1: 10% & () # %&( #|10% & () - #fF029ab%&'()-#)?1 C 10%
& ()-# 109 &0+ o & H IO &) 109 0
& ()-# 1C%§1()3# 10%@4_1‘}0%\& O #;] fe 10%
& ()-#)?1 1 10% & ()-#\10#% & () #1bB02 &‘( ) - #) 21
© 10% &[()-# 10% & ()-# !"-uYgo2 10%&() # 1 : 21 10%&()-#
10% & () {7 TR ()7 BFINZ~>02 10% &'()Hefllo/@&mﬂa%glsell@% ) - #
10% & ()# 10% & ( -#@a 2 0% &|() - # 10Pfndd £ ) né)odkinit : ;9@/9&: ) - #
10% & ()4# 10% & () - #a uYQE}EK\\l(%&' )-# 109 & (Apé ?{/Z) 19% & ()-# 10%
& ()-# 10% & () - #~pB02 10%&( # 10% &|() - #) ?1 N +13f£ L 10% & () - #
10%&'()-:&hRﬂ? 1094 &' (\ H ’IﬂOA\ (\_ﬂ\’?’l . 1094 I8, ]'\('I - ’IﬂOA\R () -# 109%
& ()-#uvq02 1o & )- # & -#3"1H 16%EE ( Ccﬁtiqm@%ﬁ(wh%%
& ()-#Y=02 10% & ()-#) 7§ © NTOR () - # Jod%agn() | Melodpe PPIHt10% & ()- #aA02
10% & () - #)91 . 1p% & 10908 () -# 10% & () #6:1@%&’ €) - #7>02 10%
& ()-#)? B e R i 10%
& ()-#)21 : 1% & ()-# 40 &éﬁ’-# 10% & &eﬁ 10@’%"@ ?,5#0 l‘iﬂé 02 10%
& ()-##) 11 © 10% K () - % S F 100 & O (| ¥ 5! L>6XR 502) 71 :
10% & ()4# 10% & ()-# 10% & ()- 1(%&' )-# 1009 l#RSYZ _tuh>02)?) 71 :
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10% & () 1# 10% & (| - #=?DUVW uY902) [10% & ()-# 1D% & ()-#) 21

11-9 CH H Free |Colorless liquid
<:©\/ } form
wr“‘
11-10 H3C H Free |Liquid
/N\[\\\" form |[MS-APCI(m/z): 171
OT [M+H]
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eD'G'10% & ()-1G'10% & () - 1dej yz{z">D>N#101G' 10% & ()-1G'10% & ()-1) 21
eD'G'10% & ()-1G 10% & ()-1G' 10% & () - 1~bBD>N#101G' 10% & () - 1G'10% & ()-1) ?

1

eD'G'10% & ()-1G' 10% & ()-1G'10% & () - 1bBD>N#101G' 10% & () - 1G'10% & () - 1) 21
eD'G'10% & ()-1G'10% & ()-1G'10% & () - 1uYRPPN#101G 10% & () - 1G'10% & () - 1) ?

1 eD'G'10% & ()-1G'10% & ()-1G'10% & () - 1IbFD>N#101GG' 10% & () -

1") 21

)-1

D' G'10% & ()-1G 10% & ()-1G 1G%,& () o g 1aAD>N#101G' 10% & () - 1) 71
eD'G'10% & ()-11G' 10% & () - 1G' Tarie - ‘iq(oéocfd'b%‘ )()-1_5D>N#10) 21
eD' G' 109 FROFLGTEBT & () 1C 109 § () -[1G 10% & ()- TG 10% & [)-T
hLD>N#10) R Salt Physical properties, etc.
eD'G' 10% & NP Gretorrrfermr kO el oS O O et D 0 o L) L S 1 008 &
SABD>NE#10) 21 11+ 3 VTHEG Free éolorless oil’
eG'10% & ()-1G'10% & () - 1*@“4,9%1? )-1G 160F® ()MIREOTH W/ E) 21188 eD' ¥
0 2 zZ D>N#10)G'10% &' ()-1G' 10% &|() - 1G' 10% & [)-1G'10% & ()- 1) 71
eD'DG' 1094 & (1)1~ v KL Ma *bc H | Free [Colorless oil
yY=D>Ni#10] G' 10% & () | 1G° 149;%\8;»(\‘\\. G'10% &obh- 1){3 -APCT (m/2) : 199
11-25 o M H Free |Colorless resin
H,C \/\/NWT‘““ form |MS-APCI (m/z): 229 [M+H]+
!
11-26 H)C/\ " H Free |Colorless resin
/\/er\-' form MS '‘APCI(m/z): 229 [M+H]+
11-27 B HsC\ H Free |[Colorless resin
\/\, 3+ form |MS:-APCI (m/z): 243[M+H]+
11-28 CH3 H Free |[Colorless oil
HsC~o/\/N\"\v" form |MS-APCI(m/z): 215
11-29 CH, H Free |Colorless oil
Ho\/\/N\"\“" form |MS-APCI(m/z): 215
11-30 OHJC\ H Free |[Colorless resin
HJC\O)K’N\[F‘ form |MS:APCI(m/z): 229([M+H]+
Q
11-31 59 H Free |[Colorless resin
Be 9 N . .
e o)l\/ \n form MS -APCI (m/z): 271[M+H]+
H;C 0
11-32 o H=C| H Free Colorless resin
1 N\g? AN form |MS-APCI(m/z): 243 [M+H]+
11-33 H,;C H Free Colorless resin
D \N form |[MS-APCI(m/z): 197 [M+H]+
T
0)
11-34 Hac\ H Free Pale brownish resin
@N w form
N\
=N \ﬂ
11-35 “3C H Free |Pale brownish resin
Q- \[\\w form
o )
11-36 \ H Free Pale brownish resin
| | N form
b}
0




eD'G'10% & ()-1G'10% & ()-1b g

h

m

}aE) G'10% & ()-1G 10% & ()-1G 10% & ()-1G 10% & ()-1)?1

eD'G'10% & ()-1G'10% & ()-1mn o u w y

2Z:)G'10% G'10% & ()-1G' 10% & () - 1G'10%'&'() 1G'10% & ()-1) ?1

eD'G'10% & () - 1~

y] =) G'10% G' 10% & () - 1G' 10% & () - 1G'10%&'() 1G'10% & ()-1) 71

eD'G'10% & ()-1

~bF*G'10% & ()-1G'10% & () - 1G'

TR () - FEYOREY) - 16 1006 & ()-1) 21

eD'G' 10% &JRgfekence ; ;
Fxample R2-X - R salt Physical properties,
No. etc.
11-37 WC H Free Pale brownish resin
W
7r
11-38 H Free Pale brownish resin
Njﬁ' form
0
Table 8
&
RZ—X-<:>"<NH2
Reference ] i
Example R2-X— R} Salt Physical properties,
NO. etc.
12-1 o H Free Colorless oil
CN—W‘ form |MS-APCI(m/z): 197
O [M+H] +
12-2 s H Free |Colorless liquid
N‘W form
Ho— ©
12-3 & H Free Pale yellowish o0il
NTT form MS ‘APCI(m/z): 241
H,C” 0
12-4 < | H Free Colorless oil
N—TF form |MS-APCI(m/z): 225
0 [M+H] +
12-5 o | B Free |Colorless oil
( N—”‘ form |MS-APCI(m/z): 211
0 [M+H] +
12-6 o H Free Colorless oil
H,C N—n‘ form |MS-APCI(m/z): 225
0 [M+H] +
12-7 CH, H Free Colorless oil
H,C form MS ‘APCI (m/z): 239
N_[r\‘\‘ [M+H] +
0
12~-8 HaC CH,4 & H Free Colorless liquid
} )LCN—[T‘ form |[MS-APCI(m/z):
H;C 0 267 [M+H] +




vV6* G' 10G' 10% & () - 1G' 10% & ()-1G' 10% & ()-1G 10% & ()-1G 10% & ()-1)?1 eD'
y] =*G'10G' 10% & ()-1G 10% & ()-1G 10% & ()-1G 10% & ()-1)?1 eD' G 10% & ()-1
y] A*G'10G' 10% & ()-1G' 10% & ()-1G 10% & ()-1G 10% & ()-1)?1
eD'G'10% & ()- 1! yY9*G'10G' 10% & () - 1G' 10%' &' ()-1G'10% & ()-1G'10% & ()- 1) ?1
eD'G'10% & () - 1! 23456;
}aA* G 10G 10% & ()-1G 10% & () - 1G' 10% & () 16 10% & ()-1)?1
eD'G'10% & () - 1;

JKLNOPy] A* G' 10G' 1

0% & () - 1G' 1097810 B1dCP8 8 e M 16 100 & () - 1) 21

eD' G 10BEEEEEnEEy] af AT yY9; G 10G 109 () - [C 10% &[() - IC B &ed) - TC 1% & (
) - :!-) ?1 nﬁ?}:gr@n&pl‘lel ] 1 X f'5 ‘I—f\xf:' 1004 O ( R1f'" d nnS/"a.;)L't/ \ 'rtl S’ t ‘0 P!
)E:?lG 1G% 225 T o g o S S | Free ! |Colorless Tiquid | 0-1
eD'G'14% & () - 1} pE* GLQ 8 &'b(-)Tf d 10% & Eerre' 186 &POL-(1Ez10% & (){1) 21
eD'G'14% & ()-1}] =G 108 109%& ()5 1d 10% & ()-1G'] @%9&M(+)!—L fG 10% & ()4{1) 71
eD" G' 1 l'\//('J' Q1 iLb& L I_* G' E‘[GGJ :ﬂL_Gﬂ//" &l () — 1C' 1f\ﬂ//6' &l FAAY s W a1 : DOoA Ol ' 4 nn/" O' [ \ 1) ?1
eD' G' 14w gz(j)[- 1~f>*G'10G' 1 ()-1d 16% & @oiffg :g& g 9%
eD' G'10% & () - 1d' 10%@N<bBNE]fteq 10% k' (O '
eD' DG §0% & () - 1[G'10%°& () - 1 '1(?1'&' ) - 1~pF* G 1004 & () - 1G' 0% & () 1G|10% &
"()-1) A5 H HC
eD' DG 104 & () - 15 10% &) /G %’@ﬁ'\& ) P (SR eER0REEE 0B ¢ (10| 10w 8
"()-1G110% & ()-1L) ?1H,N
eD' G 10% & ()- 13 10% & () - 1, 0GBIKy YE* G 10% &' 1094 & TV 16 100 & () - 16]10% &
"()-1()|?112-12 H,C H 2HC1 |Colorless powder
eD' G 10% & () - 1Q 10% & )= KL c_ﬂi\m-"B*G'lll% G 10% &S( )\?@(m%)&' ()-1G|10% &
O-1)2 ! M+H
el G 1du & ()-13 10088 () - 1T w @ B+ G 1bos G 1004 8-\ 1 0% & () - 1G] 10% &
()-1) 91 12-13 0 H HC1 Colorless resin
eD'G'10% & () - 1@’ 165};2\(1 AR 10% 5 10% & ( MSIEPEAUHE 20 ):- BE01096 & ()
-1)?1 [M+H] +
eD' G' 14% & ()_w-”{é;ﬁ&- )= 1vv—*(*900m G10pA& ()-1GE10WE ()-1G 10%W &' ()-1)?
1 12-14 H,C \ H Free Colorless solid
eD'G'10% & ()- 13 10% &'\ﬁ-leYzNeﬂ‘iOO | G' 10p8 Eoyn 1 EMBOMPLT((/2E:16%0& () - 1) ?
1 Nt
' ' QA Q! 1A' 1004 Q! 1£ 1 f"'an/" LAY . ' 10040 O /\ 1 00" 10040 O (N 1" oA
eD'G' 10‘V' & ()-1Q@ 10(@1&'>(7N 2Z; Ntﬂ\l‘bG' 10% K ()- 1G' :_254 [5@1 (Fézidos & () {1G' 10
% & ()-]1) 21
eD'G(')l 04.)'9.-4\ 1l A G106 1008 & (9. 1d 10wk (V1610048 ()16 100 & (V1) 71
< Y \ W | \2/ \l )
eD' G' 105 &27}61 AN N T\\\ HCL ;glzgcij;/gfwder
H,C N _‘ 268 [M+H] +
12-17 . H 2HC1 Colorless powder
N W MS ‘APCI (m/z) :
o~/ "N g 256 [M+H] +
12-18 0 7\ o H Free Colorless powder
)LN N—”‘\ form MS ‘APCI (m/z): 254
e “—/ g [M+H]
12-19 o) /\ . H Free Colorless solid
H3C\)I—N N T\‘ form |Melting point:
_l 93-96°C
12-20 HC //\ | H Free |Colorless solid
3 N N—-|-\ form |[Melting point:
v 242-245°C




1A G 10G 10% & ()-1G 10% & ()-1G 10% & ()-1)?1
eD'DG'10% & ()-1G'10% & () -1

~A>. G'10G' 10% & ()-1G' 10% & ()-1G' 10% & ()-1)?1 eD'G' 10% & ()-1G 10% & () -1
345 7 uY9.G 10G 10% & ()-1G' 10% & ()-1) 21

eD'G'10% & ()-1G'10% & ()-1G'10% & ()-17 9 = ; < = > ?

gZM@s' 1010" 10" 10" G'10% & ()-1)?1 eD' GG'10%4 & ()-1G' 10% & ()-1G 10% & () - 1?

G[egl Table 8 (Continued)
Reference ; ;
Example R2-X - Rl salt Physical properties,
NO- etC.
12-21 H,;C H Free |Colorless liquid
j”'_ - form |[MS‘-APCI(m/z): 282
A | (M+H]
0]
H,C
12-22 HC. © /—\ | B Free |Colorless solid
N NV f Melti int:
e T o 133—i32°501nt
H,C
12-23 H,C 0 w| H Free |[Colorless solid
HC>\)I—N, ,N_n\\ form |Melting point:
3 0 135-137°C
12-24 o\ ;! Free |Colorless crystal
/N )‘—N N—-lT‘\‘ form |Melting point:
HC O — 0 90~-92°C
12-25 O\ I\ | H Free |Colorless crystal
HyC~§— N_n\\“ form |Melting point:
Jg — § 152-153°C
12-26 HyCy,,, H Free |Colorless liquid
d N rw' form |MS'APCI(m/z): 241
a1, 0 [(M+H]
12-27 —\ ~| H Free |Colorless crystal
o N—[ W form |Melting point:
\/ o 75-80°C
12-28 & H Free |Colorless crystal
] N—‘\ form |Melting point:
0 170-173°C
12-29 - H Free |Colorless oil
4@:\/}1—]}“ form |MS-APCI(m/z): 290
O,N o [M+H] +
12-30 H HC1 Pale brownish solid
N Melting point:
g 230-233°C
12-31 VZ H 2HC1 |Pale yellowish solid
| N— MS -APCI (m/z) :
\ _g 246 [M+H] +
12-32 H Free |Colorless solid
Nt form |Melting point:
"g 150-155°C




k ~A>ZM@s'10 '10% & ()-u/ !'10% & ()-u/ !'10% & ()-u/ !10% & ()-u/

109 & ()-( y10% & ()-k mn y] =ZM@s' 10 ! 10% & ()-u/ ! 10% & ()-u/)?" z!
1109 & ()-ul 1109 & ()-u/( '10% & ()-u/ Y9ZM@B' 10 ! 10% & ()-u/)?" z!
1109 & ()-u/ 110% & ()-u/ 1109 & ()-u/ !'10% & ()-ul/ bFZM@s' 10

- 145 -

Table 8 (Continued)

Reference : ;
Example R2-X— R! Salt Physical properties,
No. etc.
12-33 S H Free [Colorless solid
\ | N form |Melting point:
! 65-69°C
(0)
12-34 g H Free |Colorless solid
N N form [Melting point:
<::>*-<C:> —Qb 166-170°C
12-35 g H Free |Colorless oil
@_CN_§ form |MS-APCI (m/z): 293
M+H]+
S 0 [ :
12-36 . H Free |Colorless powder
CHJ}—<::>F—<C:>N_¢ form |MS:APCI (m/z): 315
o [M+H]+
12-37 /\ $ H Free |Colorless solid
N form |Melting point:
N N .
\—/ 0 185-189°C
12-38 /7~ \ §§ H Free |Colorless liquid
N N/ form |MS -APCI (m/z): 302
0o [M+H]
CH,4
12-39 7\ $ H Free |Colorless crystal
cl N N-4§ form [Melting point:
/ O 131-132°C
12-40 | H Free |Colorless solid
mho—<::>—N! N_ﬁ form Melti§g point:
(VAR S 81-83°C
12-41 N p—— R H Free |Colorless solid
7\ N N ~§ form |Melting point:
== \__/-—\0 185-189°C
12-42 : H 2HC1 [Colorless powder
7 N\>_N’ N § MS -APCI (m/z) :
AN Y 290 [M+H] +
12-43 O H HC1l |Colorless solid
§ MS ‘APCI (m/z) :
| N MY 356 [M+H] +
O




P10 & ()-u/)?" z!! 11098 & ()-u/ '10%8 & ()-u/ 11098 & ()-u/ 1109 & ()-u/
_5ZzvM@ ?' z! '10%W & ()-u/ 11098 & ()-u/ 1098 & ()-u/ '10% & ()-u/ 1109 & ()-u/
| BZM@ ?' z)?' z! 1108 & ()-u/ '10%8 & ()-u/ 11098 & ()-u/ 1109 & ()-u/
1109% & ()-u/ _?2ZM@? 1109 & ()-u/ 1109 & ()-u/
- 146 -
Table 8 (Continued)
Reference ;
Example R?-X~- R! Salt Physical
No. properties, etc.
12-44 . H Free |Colorless crystal
N form |Melting point:
O/\ A —IT 59-60°C
12-45 /\ i H Free |Colorless liquid
Q/\N N \“‘ form |MS-APCI (m/z): 302
_‘O
12-46 HG, B Free |Colorless liquid
/ \N s form |MS-APCI(m/z): 330
/| [M+H]
Hc\‘“ 0
12-47 - H Free |Colorless powder
Q/\CN—““ form {MS‘-APCI(m/z): 301
0o
12-48 y,c, H Free |[Colorless liquid
M\ form |MS-APCI(m/z): 358
N\_/N_g
12-49 =N O o H Free |Colorless crystal
<\:/>/ \CN—H\ form |Melting point:
N 0 120-121°C
12-50 H Free |Pale yellowish
=N g o £ 1
NCO/ \CN § orm |crysta
\ 7 _(,) Melting point:
119-120°C
12-51 . H Free |Colorless crystal
Br{/)/ \C r\“ form |Melting point:
144-145°C
12-52 - H Free |Yellowish crystal
‘Q/ \C }“ form |Melting point:
140-141°C
12-53 i H Free |Colorless crystal
Njfc form Meltingopoint:
110-111°C
12-54 0 H HC1 Colorless crystal
/N W Meltingpoint: 97-°C
N N MS -APCI (m/z) : 324
0 [M+H] +
12-55 0 H Free |[Colorless solid
D N ‘ ing point:
N N r orm |Melting point:
v _L 245-248°C




1109 & () -
1109% & () -
1109 & () -
1109 & () -
1109 & () -
1109% & () -
1109% & () -

1109 & () -
1109 & ()1

u/ 110% & ()-u/ 110% & ()-u/ !10% & ()-u/yYIZM@ ! 10% & () - u/
u/ 1109 & ()-u/ 1109 & ()-u/)?' z! 110% & ()-ul' (-./0] AZM@
u/)?' z!'1 110% & ()-u/ 1109 & ()-u/ !10% & ()-ul

u/ 045678>aAZM@ ! 10% & ()-u/)?' z! 1109 & ()-u/ !10% & ()-u/
u/ 110% & ()-u/ >CEJ*_"U9ZM@ L1088 & ()-u/)? z! 110% & ()-u/

u/ 110% & ()-u/ 1109 & ()-u/ "dejklMMAZM@ '10%W & ()-u/)?" z!
u’ 110% & ()-u/ 1109 & () - g 1109 .& ()-.u/ nopqr syaAZMa)
W2zl 110% & ()-w HoRIR & (SNt iniEe ()
| 0, ! 2"zl | 0 ,
Egﬁamp 10/6&1{2) u/)?' z! 111096 & Qo Physical
properties, etc.
12 56 0 H Free |[Colorless solid
[N £ Melt] int:
N N T orm elting point:
f— _([) 202-205°C
12-57 0 I\ ‘ H Free |Colorless crystal
Q/LN N T\“’ form |Melting point:
— —‘ 150-153°C
12-58 _ H Free |Colorless liquid
\“' form |MS:-APCI(m/z): 317
\._/ —[ [M+H]
12-59 _ H Free |Colorless crystal
@J—N N r\“‘ form |Melting point:
S / —([) 158-162°C
12-60 O M/ «| H Free |Colorless liquid
N N form |MS:APCI(m/z): 319
- [M+H]
CH;
12-61 0 H HC1 Colorless powder
/MY N t\\“’ MS ‘APCI (m/z) : 325
o N \/ _‘0 [M+H]+
12-62 0 H Free |Colorless crystal
@—\S‘—N‘ N ‘\\“' form [Melting point:
AR | 148-150°C
12-63 o H Free |Colorless powder
@‘ ,U—N/. \N_ﬂ\e" form |[MS-APCI(m/z): 331
M+H] +
N N i ( ]
12-64 0 . H Free |Colorless resin
C“@\ N form |MS APCI(m/z): 364
N 0 [M+H] +
12-65 O ,/~—/ | H Free |Colorless oil
NAEN N form |MS-APCI(m/z): 345
| —
CH, [M+H] +
12-66 o H Free |[Colorless oil
N—™" form |[MS-APCI(m/z): 358
Q/\IT‘ T [M+H] +
(0]
CH,
12-67 0 H Free |Colorless crystal
P Wy form |[Meltingpoint: 70°C
0" \_/ Tg




110% & ()-u/ ' 10% & ()-u/ !10% & ()-u/"BZM@ ! 110% & ()-u/)?' 2!
110% & ()-u/ ' 10%W & ()-u/ 110% & ()-u/ ! 10% & ()-u/ bF* 110% & () - ul
110% & ()-u/)? 2! 110% & ()-u/ ! 10% & ()-u/ ! 10% & ()-ul !10% & () - u/ bB*
110% & ( 110% & ()-u/ ! 109 & ()-u/)? 2! 1 10% & ()-ul 110% & ()-ul
11096 & ()-u/uY=* 1109 !10% & ()-u/ !10%4gj§)=ul)? z! | 10% & ()-u/
110% & ()-u/ ! 10%W & ()-u/ zA>* 110% ! 10% & ()-u/ 1 10% & ()-ul)?" z!
110% & ()-u/ ! 10%W & ()-u/ ! 10%.&()-u bE* 1.10% 110% & ()-ul)?" z!
110% & ()-u/ !10% & ()-ul llo%I&b eLg ([Continted)

&
Rz—x—<:>'-°<NH2
Rgigrﬁgi‘ge R2-x~ 2! | sa1t Physical properties,
No. etc.
12-68 H ~ | H Free |Colorless crystal
Q\WN N—TT“ form [Melting point:
188-190°C
12-69 H | 2HC1 |Colorless crystal
— ﬁ S Melting point: 180°C
\ 7 ‘CN_IT (Decomposed)
N 35 o} MS -APCI(m/z): 331
[M+H])+
12-70 H H | Free |SligHtly brownish
MN N form |crystal
—“ Melting point:
o 0 214-216°C
12-71 H | Free |Colorless liquid
Q VAR form |MS APCI (m/z):
o - Y 378 [M+H] +
12-72 /\ o H HC1l |Colorless powder
S N_IT“ MS -APCI (m/z): 229
/- o [M+H] +
12-73 HO | H| Free |Colorless oil
L‘Cer‘“ form |MS-APCI(m/z): 241
0
12-74 H,C, «~ | H | Free [Colorless crystal
OCNj}“ form |MS-APCI(m/z): 241
(0]
12-75 / \ H | Free
HN N\”«\“" form
0
12-76 HC_Nm .| H | Free |Colorless oil
3 i form |MS-APCI(m/z): 240
o 0]
12-77 o M\ H | Free |Colorless powder
O}N\_/N\"\“" form |MS:APCI (m/2z):
HiC' 0 284 [M+H] +
12-78 o M\ H | Free |Pale yellowish crystal
N N form |Melting point: 99-104°C
HC-N r“‘ MS -APCI (m/z) :
ct 283 [M+H] +
12-79 HC 7 O H | Free |Colorless resin
v /bm\\ form MS ‘APCIT (HI/Z) H
389 [M+H]+




1109 & ()-u/').DEFU9* 110%!10% & ()-u/)? z! 110% & ()-u/ !10% & ()-u/
1109 & ()-u/ 1109 & ()-u/ FGHVocd B* 110% ! 1109 & ()-u/)? z! 110% & ()-ul/
1109 & ()-u/ 1109 & ()-u/ !109% & ()-u/ def gopubF* 110% ! 110% & ()-u/)?' z!
1109 & ()-u/ 1109 & ()-u/ 1109 & ()-u/ !10% & ()-u/u] ~U9* 110%

1109 & ()-u/)?' z! 110% & ()-u/ !10% & ()-4ifg!10% & ()-u/ !10% & ()-u/ ~B*
110% ! 1109 & ()-u/)? z! 1109%& ()-u/ '10% & ()-u/ '10% & ()-ul

110% & ()-u/bF* 110%! 110% & ()54/) %3 Z/cAAB &) - v/

Rgigéggge R2—x— Rl salt Physical properties,
No. etc.
12-80 HyC € H Free [Colorless resin
<:>x<::%7f‘ form |MS APCI(m/z):

o 317 [M+H] +

12-81 H;,C—Q H Free |Colorless powder
N form |MS:APCI(m/z):
b 275 [M+H] +

[¢]
12-82 H;N H Free Colorless foam
Njﬁ“ form
0
12-83 HC H H Free Pale brownish resin
oY OO f
HC” I ‘L orm
12-84 Q i H Free Pale brownish resin
He X\ ‘©:/\N—-"“‘ form
0 0

12-85 o | B Free Pale brownish resin
HO N_w form

0
12-86 Py | H Free Colorless powder
H,C N-ﬂ“ form |MS APCI(m/z):
275[M+H] +
12-87 0 | H Free [Colorless powder
HCY/ \©:>N7r“" form |MS-APCI (m/z):
o 289 [M+H]+
12-88 HO |l H HC1 Colorless solid
\Q:/\N—n\\“ MS ‘APCI (m/z): 261
o} [M+H] +
12-89 H HC1 Colorless solid
NN Melting point:
i hid 277-279°C
HNTY o MS ‘APCI(m/z): 324
[M+H] +
12-90 H HC1l Colorless solid
- MS -APCI (m/z): 289
M+H] +
H,c‘o 0 [ ]
12-91 0 H Free |[Colorless crystal
N form |[MS:APCI(m/z): 274
N r
0
12-92 H Free |Pale brownish resin
) J§E:]:>7V' form
12~-93 | H Free Pale brownish resin
HCsg N form




1109 & () - ul/
1109% & () - ul/
1109 & () - ul/
1109 ?) ?' z!

1109% & () - ul
1109 & () - ul/

1109 & ()-u/ 1109 & ()-u/WU9* 110% ! 109 & ()-u/)?" z!
1109 & ()-u/ 1109 & ()-u/l '109% & ()-u/c9* 1109 ?' z!
1109 & ()-u/ 1109 & ()-u/ 1109 & ()-u/ '109% & ()-ul |B*
1109 & ()-u/ 1109 & ()-u/ '109% & ()-u/ !'109% & ()-ul/
1 109 & ()-u/! #(56d:* 110%)?" z! !10% & ()74 110% & ()-u/ !10% & ()-u/
1109 & ()-u/ 67: DEJ_hH* 11097 z 1109% & ()-u/ !'109% & ()-ul
() - () - () - 1109%.& () - : i ZAB* 1109%)7?
110% & ()-u/ 110% & ()-ul '10%& () -y [10%.& ()ou/ " aeghi z7B* 110%)
110% & ()-ul/
Reference - ‘
Example R2-X - ! salt Physical properties,
No. etc.

12-94 H;i?_o/tj:;)l_g\w. H g;i; Pale brownish resin
— H 1 ]
12-95 "’czo\‘gM@:,\N"(l"‘w H T.;Zi; Pale brownish resin
12-96 u,c\[rﬁ | = Free |Pale brownish resin

0 N form
O
12-97 —\ o | B Free |Colorless crystal
g N T\ form |Melting point:
1N\__/ —[O 152-153°C
13-1 N, H ~| H Free |Brownish oil
O i form [MS-APCI(m/z): 221
zN 0 [M+H] +
13-2 N, H ~| H Free |Pale yellowish powder
E j’ hid form |MS-APCI (m/z): 221
N/ o [M+H] +
13-3 e\ B H Free |Pale yellowish oil
Ny form |MS-APCI (m/z): 237
NJ 0 [M+H] +
13-4 R .| H Free |Brownish powder
N=r ™ form |MS-APCI (m/z): 226
Q\/S [M+H] +
13-5 N H H Free Brownish oil
Hie \ﬁ’ D} form |MS-APCI(m/z): 240
s 0 [M+H] +
13-6 11;} ; H Free |Brownish oil
M=r form |MS-APCI(m/z): 227
NS O [M+H] +
13-7 H HBr Pale brownish powder
HO N\"\\“' MS :APCI(m/z): 261
o) [M+H] +
13-8 H HI Yellowish powder
o MS *APCI (m/z): 204
M [M+H]
0
13-9 NC H HI Yellowish powder
\©\’\\\.- MS -APCI(m/z): 229
1 [M+H]
13-10 ¢l H HI Yellowish powder
Q\\\.. MS -APCI (m/z): 238
OT [M+H]




1109 & ()-u/ !10% & ()-ul/
1109% & ()-u/ 1109% & ()-u/ 110% & ()-u/)? z!
1109% & ()-u/ 1109 & ()-u/ 110% & ()-ul/

11098 & ()-u/)?" z!iqrwy{yY9* 110%!10% & ()-u/
1109 & ()-u/y]=* !10%
1109% & ()-u/)?" z!

110% 1098 & ()-u/ 11098 & ()-u/ 110 & ()-u/ 1109 & ()-u/)?" z!
11098 & ()-u/}]=* '10%!109W & ()-u/ '10% &49)-u/ 109 & ()-u/
P10 & ()-u/)?' z! 1109 & ()-u/}aE* 110% ! 1098 & ()-u/ !'109% & ()-u/
P10 & ()-u/ 1109 & ()-u/)?" z! 1108 & ()<-u/, Y] A*, ! 10% ! 109 & ()-u/
110% & ()-u/ !10% & ()-ul Tajbq.e (% (Contlnlued)
Reference - :
Example R2-X— Rl Salt Physical properties,
No. etc.
13-11 NO; H Free |Yellowish powder
form MS ‘APCI (m/Z) ¢ 249
™ [M+H]
0
13-12 CH H Free |[Yellowish powder
H,C form MS ‘APCI (m/z) i 246
W [M+H]
!
13-13 == H HI Yellowish powder
O A MS *APCI (m/z) : 194
M [M+H]
0]
13-14 = H HI Yellowish powder
S\ A MS *APCI (m/z): 210
M [M+H]
0
13-15 H HI Yellowish powder
7\ MS ‘APCI(m/z): 260
S r\“‘ [M+H]
o
13-16 N H 2HI |Yellowish powder
L MS -APCI (m/z) :
r‘“ 205 [M+H]
0
13-17 /~ \ Me HI Yellowish powder
o0 N MS ‘APCI (m/z): 227
o) [M+H]
13-18 0 — H Free |Colorlesssemi-solid
e oy N form |MS‘APCI(m/z): 270
° 3 [M+H]
13-19 0 H Free |[Colorlesssemi-solid
AV VY . form |MS-APCI(m/z): 312
A— [M+H]
13-20 a H Free |Colorless resin
HJC\/\OJLN N\n\\"' form MS 'APCI (m/Z) : 298
o [M+H]
13-21 Q H Free |Colorless oil
)LN er\\“' form MS ‘APCI (m/Z) : 332
O ! [M+H]
13-22 o H HC1 Colorless powder
. M Melting point:
NN >300°C
nd o © MS ‘APCI (m/z): 336
[M+H]
13-23 i H HI Brownish powder
0 N/—\N -
— 1
N, °
HyC® “CH,

1109 & () - u/y] A*




P10 & ()-u/)?" z! 11098 & ()-u/"yY9* 110%!10%W & ()-u/ 1109 & ()-u/
1098 & ()-u/ '10%W & ()-u/)? z! 1109 & ()-u/"345789y] A* 110% !10% & ()-u/
P10 & ()-u/ 1109 & ()-u/ 1109 & ()-u/)?" z! 1109 & ()-u/ 9NOPSTUy] A* ! 10%
P10 & ()-u/ 1109 & ()-u/ 11098 & ()-u/ '10%8 & ()-u/)? z!
1109 & ()-u/U ~_abcy] A* 110% ! 109 & ()-u/144098 & ()-u/ '10% & ()-u/
11098 & ()-u/)?' z! 11098 & () - u/CdejoqtzZ* 110% 11098 & ()-u/ 1109 & ()-u/
P10 & ()-u/ 1109 & ()-u/)?" z! éq.%é) u/t A* I10%'10%&'()-u/
P10 & ()-u/u 1109 & ()-u/ I10‘% uﬁ?%&'() u/y] A*
Reference . )
Example R2—¥% - R} salt Physical properties,
No. etc.
13-24 M\ . H Free |Pale brownish resin
OuNmNﬂg‘“ form
13-25 He. A H Free |Pale brownish resin
(o]
13-26 2 H Free |Pale brownish resin
HN N form
0
13-27 0 H Free |Pale brownish resin
HO( Ny )L<I>N-"“" form
[}
13-28 2 H Free |Pale brownish resin
CNJKC)CN—”‘W form
0
13-29 — 8 H Free |[Pale brownish resin
) Dy form
(0]
13-30 M o H Free |Pale brownish resin
“;Cc .,JLH O form
13-31 V)CL H Free |Colorless powder
¥ T form |MS:-APCI(m/z): 342
° [M+H] +
13-32 o H HI Colorless powder
nc N [ N MS ‘APCI (m/z): 315
o [M+H] +
13-33 e f H HI Colorless powder
A v MS -APCI (m/z): 352
0 (M+H]+
13-34 NC H HI Pale brownish powder
O
0
13-35 4 H Free |Brownish oil
o N form
HJC)LNH ©
13-36 Oj\ ' H Free |Brownish oil
0 N form
O )J\N 0
et B
13-37 4 H Free |Brownish oil
o N form
(o]
H;C,O)\‘NH




110% ! 10% & ()-u/ '10% & ()-u/u '10%W & ()-u/ !'10% & ()-u/)?' z!

11098 & ()-u/}aE) '10%B & ()-u/ 108 & ()-u/ '10% & ()-u/ 1109 & ()-u/
! 10%&: ()-ul)? z! !I:I.O%&' ()-u/vVl6) ! 10%.! 108 & ()-u/ 1109 & .()-U/
St N b HRE A NG
! -u/ ! -u/ ! -u/ 1 -u/)?zly ! 0
510;%5&: ()-u//I ! 100%.& ()-u/{ !(:)LO%IB&' ()-u{ !(:)LO%IB&' ()-u{)?'oz!l ! 10%&;I()|-u/}aE)
1109 &. ()-u/ 11098 & ()-ul ! 10/6I8éb(l)e-tg ('C]b%{:éigﬁu(e)d_)w P10 & ()-u/)?" z!
1109 & ()-u/
REﬁSéSTZe R2-X- Rr! salt Physical
No. properties, etc.
13-38 S H Free form | Brownish oil
g = 1§
HyC=§~NH
[¢]
13-39 Q\:!q .| B |Freeform|Brownish oil
HC X N \g
Hc'N H
13-40 H Free form | Brownish oil
N
H;C, \g
~-N
H,C
13-41 0 H Free form
H,cJ(N 3 N\"\“
H
13-42 0 H HI Brownish powder
HyC, N\_N
L O
13-43 we O H Free form
oA Oy
H
13-44 0.0 H |Free form
(\"/] \N N "
HyC-S, T
)
13-45 CHy H HI Brownish powder
N Y \ N\"\
N
H
13-46 ! H Free form
H;C\}q \([)r\\‘
+C
13-47 H Free form | Colorless crystal
Melting point:
"‘C'r,q’\/o N\ﬂ\\ 199-202°C
HC MS ‘APCI(m/z): 332
(M+H] +
13-48 H Free form | Pale brownish
HyC, \_N_ powder
0 T MS ‘APCI (m/z): 275
0 [M+H]+
13-49 HC H |Free form|Colorless powder
N O PN MS -APCI (m/z): 332
i b [M+H] +
13-50 o H Free form ]| Colorless powder
H,C\O)k/0<<§ll\“‘“‘
o]
13-51 » °>,o H |Free form|Colorless powder
g @N MS -APCI (m/z): 332
e ™ [M+H] +
[o]




*4ASR2 1)H 10% & ()-_1 m 10% & ()- f10% & ()- (10! 10! 10!

110% & ()-u/)?' z! 4<>DFHI

_CsR2

I)H 109 H 1098 & ()- _1)H 109% & ()- _1)H 109 & ()- _1)H 10% & ()-_1)H 10% & () -
“1)H 10% & ()-_1I Nocghi y] AsR2
) H 1) H 10% & ()-_1-)H 109 & ()- _1') H 1094 () - _1) ?1eF! ) H 10% & ()-_1) H 10%

1 & ()-_1ij

opv| ~~"*>sR2

l))H'lO%&()- L1 H10% & () - _LhQ%& Qsneblitkel! ) H 10% & () - _1) H 10% & ()

-_1~y] AsR2

IVH 10% & ()- 1 YH 10% & ()- 1) H 10% &

Y- 1()?1eF! ) H 10% & ()- 1) H 10% &

() - _1y] AsRReference Phy t
1)) H 10% & (E)xaf@l)% 109% &R y¥-1) H 10pR& | ) -Sat§ 21er! )SHllcfoo lé?%f lffskﬁ 10% &
()-_1~"BsR
I))HllO%&()13‘15)2141 0%&()*\ Hlloos&'ﬂ( Flr)eﬁeFQ )(P)OW H 1068 ()
- 1-A>SR2 Torm S ‘APCTI ( 33
1))H 10% & ()- DYH 10%W & ()- 1V H! Lbos&'( - D 21eR MAHIOs & ()- 1) H 1098 & ()
- _1yY=sR2 14-1 H HC1 Colorless resin
1Y) H 109% & () - _1) H 10% &oe@w-ﬁﬁo & ()-_1) ?1eRMHAES & [2)- DA 1046 & ()
-1 AsRp
'7)H|):I/.%)%&()- 1) HI L&—Q——Q-HLQEM&'{ - 1\'_21n|:|[\J-u1n+OA,Q O-_1H 109 & ()
- 1~"BsR? 14- H'| THCI dolorless powder
1)) H 10% &] ()-_1) H 10% & @Q }Nﬂqﬁo b & ()-_1) ?1eF ?%AJR@A @/3)-: B3 104 & ()
- 1#% ~A>sR2 Q.
| | (0) [\ 1\H!'.G/U / \ IJ- Q1 _/ 4\?4nr|\|||4nn/60 VAAY \J_lllnfu U
')H 109 & )- _1)H 109% g CON0B R () BOFTeR YH 109 & () -
_1GH ~_ b~bBsR2 0 144-145 gc)
YH 109 & ()-_1)H 10% & ( MeFl ) H 1098 £ )”ﬁ f@%lgé“(/)” =1)2|fﬁ910% & ()-
_1lnopqr xzbBsR2 N [M+H]
) H 10% & {)-_1) H 10% & () 1) 71690 H 1096 & () - _1) H 10% & ()-_1) H 1004 & () -
_1z| uY=sR2 0
I)H 109 & ()- 14} 60 109 & (i_lscl,)_i?leF! ) HE 098 &HEY- _1Ndd 18 Jpowddt 10 & () -
I)1 H,bfgﬁjf & ()-_1)H 10% & ()- 1) H 1098 & () J)MS 'AEZszI&L('%Z) :1)13910% & ()
il Sl e e Ol a0 & (-
v 1 A 0! [\ i ) no4._ o' ’I\I_II’I!'\ﬂ ! -
)T & e G2 CH3 AR TR ER R 4 O
TYH 10% & {)- 1)H 10% & ()-_1)2MeEL) H 1098 &357 _ 1M4 1”@%1 imAz) )il o & () -
_1uY9sR2 1‘ If (M+H] +
YH 109 & ()- 1)H 10% & ()- 1) ?1eB)H 1098 & ()- ) H 10% & ()- 1) H 104 & () -
1~bF*)H 109 &4 €y - _ H)H' 0%& ()- 1T) HE 10%er g - |Dclkehledd % & () - _1) H 10
% & ()-_1)H 10% & ( _{ form MS -APCI(m/z): 289
~AB*) H 1094 & () H 1094 15‘\14_;‘6 & ()-11)H 10% gf'b@H]_.,;L)?leF! YH 109% & () - _
1) H 10% &
..,_/\>*)H| 10 H] 4nn/1& 1\ ")’Ie'l:I\l_ll )__1)
H 109% & () __2‘1}%5’#1 ;@SJ” ( - 1)?
1eF!) H 10% MS -4
<=>z"B*) HI _1) ?1eF!|) Do & ()-_1) H 1094 & () -
_1)H 10% & H 10%

T8 ()- 1)H 109 & ()- 1) H 10% & () - 1LNOPORXaA*) Hl 109 &) HI 10% & ()- 1) ?1eF!)

H 109 & ()- 1 )H 109% & ()- _1)H 109% & ()-_1()H 10% & () - _1X\ _bst uU9*) H 10% H
110% & ()-_1)?1eF)H 10% & ()- _1)H 10% & ()- _1)H 10% & ()-_1)H 10% & ()-_1lu
vwkbF*) H 10% & ()- 1) H 10% & ()-_1)?1eF H)H 10% & ()-_1)H 10% & ()-_1) H 10%
1& ()- _1)H 10% & ()- _1~bB*)H 10% & ()H 10% & ()-_1)H 10% & ()-_1) ?1eF! ) H 10
W& ()- _1)H 10% & ()-_1)H 10% & ()-_1uY=*)H 10% ) H 10% & ()-_1)H 10% & () -

1) ?21eF! YH 109% & ()- 1)H 10% & ()- 1) H 10% & ()

- 1z7A>*)H 10% ) H 1098 &

()-_1)

H 109 & ()- _1)?1eF! YH 109 & ()- 1)H 109 & ()- 1)H 10% & ()- 1~ bB*)Hllo%)Hl
109 & ()- 1)H 109 & ()- _1)?1eF! YH 109 & ()- 1)H 109 & ()- 1) H 109% & () -

*)H 10% ) H 10% & ()-_1)H 10% & ()-_1)H 10% & ()-_1) H 10% & () - 1)H'10%&()
1) H 1098 & ()- 1! #% * +U9* ) Hl 109 H 109 & ()- 1) ?1eF! )H 10% & ()- 1) H 10% &
()-_1)H 109 & ()- _1)H 109 & ()- _1+/19: ?BcC*) HI 10% H 1) H' 10% & ()-_1) H 10% &
") 1)H 10% & ()~ _1)H 10% & ()- _1)H 109% & ()- _1) H 10% & () - _1BDFGHIKyY=*)H
1 10% H 10% & ()- _1)H 109% & ()- _1)H 10% & ()-_1)?1eF! )H 10% & ()-_1)H 10% &
()- _1KLRSY[]~">*) H 109 H 10% & ()-_1) H 10% & ()-_1) H 10% & ()-_1) ?1eF! ) H 10

A A

A PINAA AT

A MNAA 1IN

A PNAA AT

A N1 AT

A PNAAA O



110% &
1'10% &
1'10% &
1109 &
110% &
1'10% &
1'10% &
1109 &
110% &

()-
()-
()-
()-
()-
()-
()-
()-
()-
110% & ()

E/ #3%9|\<)H 109 ?6'j!6) 108 & ()-E/) 108 & ()-E)
) 110w ()-E) 11088 (B Al R 109 D 06 )
E/28¥>CMKd:|\<)HI10@©)°6 j') 110% & ()-E/) 110% & ()-E)
SRR e e R
E/ mopgr syt J*) |10@6 E/)?6 j1). 11098 & ()-E/) '10%8 & ()-E)
E/) 110% & ()-E) %@ﬁéze it SOGHEY 1) 1100 & ()-E/') 276" ! 0)
E/) '1096&f(?-Eé) '1096&f O-E) 1109 & () - E/aE*) 1) 110)
T OREIET T oy, [Prwsient properties
NoO. .
14-9 HO, H Free |Colorless powder
form |MS APCI (m/z): 303
N-T( [M+H] +
O
14-10 7\ H Free |[Colorless oil
N N..< form |MS-APCI(m/z): 302
——/ 5 [M+H] +
CH,
14-11 H Free |[Colorless oil
N form |MS ‘APCI (m/z)
K/N\(
0
14-12 H H Free |Colorless crystal
NC _~ err form Meltingopoint:
% | 2 188-193°C
N7 o
14-13 H H Free |Pale yellowish
ON N\( form |crystal
\[::L “E:j‘ 0 Melting point:
oV 194-196°C
14-14 H H Free |[Slightly yellowish
0 Nmr’ form |resin
0 MS -APCI(m/z): 356
N [M+H] +
14-15 HC H H Free |Slightly yellowish
NC N form | resin
fl d’Y MS ‘APCI (m/z) : 356
Y ™ ° [M+H] +
14-16 H,;C H Free |Brownish oil
| form |MS-APCI(m/z): 316
£::>>N\W/' [M+H]+
0]




110% &
1'10% &
1'10% &

110% &
1'10% &
1'10% &
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()-E
()-E
()-E
11008 & ()-E/U9%) 11) 110% & ()-E/)?6'|!15610% & ()
()-E
()-E
(O)-E

) 1109% & ()-E/) 1109% & ()-E/]1A*) 11) )
) 110% & ()-E/) | 10%& ()-E/) |10%&'(
)26'j11) 110% & ()-E/) '10%& ()-E/) !

110% & ()-E/)?6'j!)
y-E/fF*) 11) )
10%&'()-E/)

“E/) 110% & ()-E)

) 110% & ()- E/bF*) 11) !10% 110% & ()-E/)?6'j!) 110% & ()-E/)
) 1109 & ()-E/) 1109 & ()-E aA*) 11) ) 1109%& ()-E/)?26'j!)

/) 110%& ()-E/) 110% & () E/ () 110% & ()-E/U9*) 11)

1. An aliphatic nitrogen-containing 5-membered ring

compound represented by the formula {I]:

R1
RZ—X—OéNH—CHQ—CO—N/\A (1]

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?)-, -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
(i) a monocyclic, bicyclic or tricyclic hydrocarbon
group, or
(ii) a monocyclic, bicyclic 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 same 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, bicyclic 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:



1109 & ()-E/)?6'j!) 110% & ()-E/) !10% & ()-E/) !10% & ()-E/)
11098 & ()-E/ +, 1234]A*) 11) ) 110%B & ()-E/)?6'j!) 110 & ()-E)
F10% & ()-E/) '10%8 & ()-E/) 11098 & ()-E/ 46789: @A*) '1) )
110% & ()-E/)?6'j!) 110% & ()-E/) !10% §5¢)-E/) 110% & ()-E/)
1109 & ()-E/ @Dl ]~ _U9*) 11) 110% & ()-E/)?6'j!) 110% & ()-E/) !10% & ()-E/)
1108 & ()-E/) 110% & ()-E _ijkpgrkA*) 11) )?6'j!) 1108 & ()-E/)
T10% & ()-E/) '10% & ()-E/) 1108 & ()-E/) '10% & ()-E/ rstuvw~t J*)
110% & () - EA) R@lpgen a&@mﬁ&CY?EE/yrbnﬁ%ﬂ@iF?OEQ¥ODQ®@©&D($rEnP;
!1096&-()'E%}d%&Q%ﬂéréépﬁlakgﬁéxy group; oxidyl group; amino group;

carbamoyl group; aminosulfonyl group; a lower alkyl group;

a lower alkoxy group; a lower alkanoyl group; a lower

5 alkoxycarbonyl group; a lower alkoxy-substituted lower

alkanoyl group;

a lower alkoxycarbonyl-substituted lower alkoxy group;

a lower alkoxycarbonyl-substituted lower alkoxycarbonyl

group;

10 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 a group selected from

15 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;
20 a substituted or unsubstituted lower cycloalkyl group;
a substituted or unsubstituted lower cycloalkyl-CO-;
a substituted or unsubstituted lower cycloalkyl-lower alkyl
group;
a substituted or unsubstituted phenyl group;

25 a substituted or unsubstituted phenyl-O-;

substituted or unsubstituted phenyl-CO-;

substituted or unsubstituted phenyl-lower alkyl group;,

substituted or unsubstituted phenyl-0O-lower alkyl group;

substituted or unsubstituted phenylsulfonyl group;

30 substituted or unsubstituted phenyl-lower alkoxy group;

oo o o P

substituted or unsubstituted phenyl-lower alkoxycarbonyl
group;
a substituted or unsubstituted lower cycloalkenyl group;
a substituted or unsubstituted bicyclic heterocyclic group;
35 a substituted or unsubstituted monocyclic 5- or 6-membered

heterocyclic group;



1) 1'10% & ()-E/')?6"j!10) 1108 & ()-FE/) 1108 & ()-FE) 1108 & ()-H)
F10%B & ()-E/1A*) 11) ) 1108 & ()-E/)?6"j!) 1108 & ()-E/) '10% & ()-F)
P10 & ()-B/) 1108 & ()-E/aA*) 11) ) 110N & ()-E/)?6"j!) 110 & ()-E)
P10 & ()-E/) 1108 & ()-E/) 1108 & ()-E468*) '1) 110 & ()-E/)7?6"!)
F'10% & ()-B/) 1108 & ()-E/) 1108 & ()-BE/) 1108 & ()-E/g=*) 11)?6"j!)
F'10%B & ()-FE/) 1108 & ()-E/) 1108 & ()-E) '10%B & ()-F/) 1108 & ()-E tJ*)
P'10% & ()-E/)?6'j!) 1108 & ()-E/) 1108 & ()-E/!) 1108 & ()-E/)

1109 & () - Eﬁ)substltuted or unsubstituted monocyclic 5- or 6-membered

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

5 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:

10 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;

15 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;

20 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-

25 lower alkyl group.

3. The compound according to Claim 2, wherein when the
"substituent selected from the substituents of Group A" is
a mono- or di-substituted amino lower alkyl group, a mono-
30 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-
35 tuted lower cycloalkyl-CO-, a substituted lower cycloalkyl-
lower alkyl group, a substituted phenyl group, a substi-



1109 & ()-E  #$%>*) 110% !'109W & ()-E/)?6'j!) 1108 & ()-E/) 108 & ()-E)
108 & ()-E/) 1108 & ()-BE/%&' , ABC*'B*) 1109 !10%8 & ()-E/)?6"j!)
F'10% & ()-E/) 1108 & ()-E/) 1108 & ()-E/) 1109 & ()-E CEFGOPV] A*) 110%
F10% & ()-E//)?6")!) 1108 & ()-E/) '1Q0%&9().-E/) 10U & ()-E/ ()

110% & () -E/ VXZ] nopW*) 11) 110%W & ()-E/&?6'j!) 1108 & ()-E/)
108 & ()-E/) 1108 & ()-E/) 1108 & ()-E/pr|gG) 1) 11099 !'10UN & ()-E)
1108 & ()-E/) '10% & ()-E/) '10% & ()-E/) '10%W & ()-E/) '10% & ()-E/ z"B*)
11) 1) 110%&tep- phpnyl-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

5 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

10 group-C0-, 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

15 and the substituents of Group C mentioned below; and
when the "substituent selected from the substituents of
Group B" 1s a substituted lower cycloalkyl group, a substi-
tuted lower cycloalkyl-lower alkyl group, a substituted
phenyl group, a substituted phenyl-lower alkyl group, a

20 substituted bicyclic hydrocarbon group, a substituted
monocyclic 5- or 6-membered heterocyclic group, a substi-
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)

25 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-

30 sulfonyl group; a di-lower alkyl-substituted carbamoyl
group; a di-lower alkylamino-substituted lower alkanoyl
group;
a substituted or unsubstituted phenyl group;
a substituted or unsubstituted phenyl-0O-;

35 a substituted or unsubstituted phenyl-CO-;

a

substituted or unsubstituted phenyl-lower alkanoyl group;



110% & ()-E/) 110% & ()-E/) 110% & ()-E/) 1109 & ()-E/)?6"j!~bF*) 11) 1)
110% & ()-E/) '10% & ()-E/) 110% & ()-E/) 1109 & ()-E/)?6'j!)
110% & ()-E/yY9*) 11) 110 & ()-E/) 110% & ()-E/) 110% & ()-E/)

1109% & ()-E/()?6'j!) 1109 & ()-E/}aE*) 4gh ) '10% & ()-E/) '10% & ()-E)
11098 & ()-E/) 110% & ()-E/()?6'j!) '10%4 & ()-E/}aE)) 110% & ()-E )
110% & ()-E/) 1109 & ()-E/) '10% & ()-E/) 110% & ()-E/ ()?6'j!)
110% & ()-E/ ~bB)) 1109 & ()) 1098 & ()-E/) 1104 & ()-E/) '10% & ()-FE/)
1109 & () - E2) subeviButpdEpY?78hpuBBEifuted0Phpnyl-lower alkyl group;

a substituted or unsubstituted phenyl-lower alkoxy group;
a substituted or unsubstituted monocyclic 5- or 6-membered
heterocyclic group;
5 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 unsubstituted monocyclic 5- or 6-membered
10 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
15 group, a lower alkyl group, a lower alkoxy group, a lower

alkanoyl group and a lower alkoxycarbonyl group).

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

20 (1) a cyclic group which may be substituted, where the
cyclic group portion is a group selected from the following
(i) to (iv)
(i) a monocyclic hydrocarbon group having 3 to 7 carbon
atoms,

25 (ii) a bicyclic hydrocarbon group having 9 to 11 carbon
atoms,
(iii) a monocyclic heterocyclic group containing 1 or 2
hetero atoms selected from nitrogen atom, oxygen atom and
sulfur atom, and

30 (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.

35

5. The compound according to Claim 4, wherein R? is



1109 & () -
1109% & () -
1109 & () -
1109 & () -
1109 & () -
1109% & () -
1109% & () -
1109 & () -
1109 & () -

10
15
20
25
30

35

E/
E/
E/
E/
E/
E/
E/
EA
E/

) 110% & ()-E/) '10% & ()-E/) 110% & ()-E )
)?6'j 1 & (*+, -~bF)) 1109%) ) 110% & ()-E/) 110% & ()-E/)
) 1109 & ()-E/) 1109 & ()-E/)?6'j!-./1234~bF)) 110%) )
) 110% & ()-E/) !10% & ()~Ehk! 10% & ()-E)

) ?6'j 145, <>CPzZ:)) 1109%) 110% & ()-E/) 110% & ()-E)
) 1109 & ()-E/) 1109% & ()-E/)?6'j! PQRTUV[ ~bB)) ! 109 )

) 110% & g) E/) '10%& ()-E/) '10% & ()-E)

¢GaJCFFP thgroBp) whighy ay10% guUPpLELptedoopdery- Ehe
ycﬂ@ Wy&oldb Bokt8oh' kis! 20Eub) sEredetal 2Bk ' 10%)
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-
vl group, an oxolanyl group, a thiolanyl group, a pyrrolin-
vl 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 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,
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.

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
consisting of phenyl group, cyclohexyl group, a pyrrolidin-
vl group, a tetrazolyl group, a furyl group, a thienyl

group, a thiazolyl group, a piperidyl group, a piperazinyl



110% &
1'10% &
1'10% &
1109 &
110% &
1'10% &
1'10% &
1109 &
110% & (

()-
()-
()-
()-
()-
()-
()-
()-

()-

10
15
20
25
30
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E/
E/
E/
E/
E/
E/
E/
ES

) 110% & ()-E/) !110% & ()-E/)?6'j!) !10% & ()-FE/)
nopqgrxzbB)) 11098) 1109 & ()-E/) '109% & ()-E/)?6'j!)
) 110% & ()-E/) 110% & ()-E/ z|uY9)) !10% !10% & ()-E/)
)26'j1) 1109% & ()-E/) !10% &gb)-E/) !10% & ()-E ~bB)) 110%
) 110% & ()-E/)?6'j!) 110% & ()-E/) !10%& ()-E/)

fF*) 110% & ()-E/) llO%&'()-E/) 110% & ()-E/)?6'j!

) 110% & ()-E/) !10% & ()-E/ ~bB*) 110% & () !10% & ()-E/)
youpQoRampyrhp} teyj! };rbnw% & ChiBmprohodsigy(l) gEopys* B | 109

Eb}rlag%sérBLpE/L 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 isoquinolyl
group, a quinoxalinyl group and partially or completely
saturated cyclic groups thereof; or

(2) a substituted amino group.

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

(1) a cyclic group which may be substituted, where the
cyclic group portion is a group 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
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
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 and selected from the substitu-



110% & ()-E/)?6'j!) 110% & ()-E/) !10% & ()-E/ ~bB*) 110% !10% & ()-E/)
1109% & ()-E/)?6'j!) 110% & ()-E/) 110% & ()-E/) '10% & ()-E/ fF*)
1109% & ()-E/) 110% & ()-E/) 110% & ()-E/)?6'j!) 110% & ()-E/) '10% & ()-E/)
110% & ()-E/ vi\;) 1109 )y1l0%! ~& ()- 1@510 10!) 1109 & ()-E/)?6'j!)
1109 & ()-E/) 110% & ()-E/ ,6>?EFcG \;) !|10%

)y& 10%! ~& () - 2& 10%-! ~& ()-28 10%! ~& () - 2&! 10%-! ~& ()- 28 10%!~& ()-2 )m
10%! ~& ()-Fl JOQZ[c9i\;
Ilocor/() ?1W & 2DY6 ! og @;02&1 Boomengionedgbedop: ~& () - 2& 10%-! ~& () - 2& 10%-! ~&
)-2[ _ abstzpF* & d0fGt r&;eht VB E1WLELAOK, ~& () - 2&! 10%! ~& () - 2& 10%! ~& ()
- 281 10%-! ~&' () - 2&1 10%1 ~& () - 2z~U9* & 109&! 10%! ~& ()-2) ?1W & 10%! ~& () - 2&
10%! ~& () - e&gié%en&a(ﬂ?mz&cxew SEOUP- 2RALEP1 GYRPPIWPEP1 IRPLPE () - 2&! 10%-!
~& () - 2& 10¢atp&mby12 kéQg{o-' a&ls)ve%&hlﬂ%x g¥olb;, 2BF18WEe%E k&x )g%)a?x W& 10
%-l ~& ()-2& 10%! ~& iz&l 0% ~& () - 28& [ 10061 ~& & ()-28& 10%1 ~& ()-2aE* & 10%-
| ~& () - 28! 1993-PHEX (F157DOW 24K PYPer| a&leyezz&Hewpa&befw}z&@@%I ag ()-28&'1
0% ~& () - 284% &k 10¥%bz§- 68bs¥elt&a( Loak?l Wi 261 10%shps’ () meA8. 1% 41&' () - 22
& 10%! ~& () -2& 10%! ~& () - 2U9* & 10%&! 10%-! ~& ().-2~) 7AW & 10%! ~& () - 2& 10%
~1~& ()-28& TB9EFLEUERIRIID0, SXQUP) - 8 WORPIOGE! P& BHDRLIZUERI218) 10% ! ~& ()
- 2&! 10%-! ~&cg}ba&b§@%gc&p() 28! 10%! ~& ()-2& 10%! ~& () - 2bB* & 10%&! & 10%-!
~& ()-28& 10%! ~& 0%-! ) - 2) 71W & 10%-! ~& () - 2&! 10%-! ~& () - 2

fF* 8l 10%! ~& ¢ ?Wﬁg %%L- ﬁ?{ “58r10%-1 ~& ()-2) 21W & 10%-! ~& () - 2& 10%-! ~& (
) - 2&! 10%-! ~&' éw)xbﬂthﬁ&é&lO%:' n8s(B5tQ%uted Phedll@%oupd ()- 2& 10%! ~& () - 2)
21W & 10%-! ~& fy =& () -2) 678, uY9L&l 109& /o~| ~& & 10%:! ~& ()-2)
21W & 10%!1&9@}’ g s/dl o%: %%‘?E P Ea%i e& P%'eﬁyé ﬁé&ﬁ@‘i’ o@EPTBY-1 ~&' () -
2) 21W & 10%:! sbg)i E&téﬂ%:t &hEnba&H taYeh~BonpcR&N 1@YHE!-~&'r( b~ HembNORGaE* & 1
09%8&! 10%-! ~& -227?1 & 10%-1 ~& ()-2& 10%! ~& () - 2& 10%! ~& () - 2& 10%-! ~& (
) - 2Q0KYZ[ aa '?Q:EB/E’%%?"&”P) 2) 21W & 10%-! ~&' () - 2& 10%-! ~& () - 2& 10%-! ~&'
()-2& 10%! a&spsRatehefq¥r &hE0WEL10UELA&MENORYRINERS0%E! 6&mEnbR8&d10%: | ~

& () - 281:10% ' () 0%:L ~ 2 Gr&! 10%-! ~& () - 2& 10%-! ~& ()-21& 10%
~1 9& (fﬁ 28/ Yiﬁﬁ?/%&éy%ﬁé&?{%wﬁ E’-?& (?ﬁ%fm%-! ~&?~()-2<(§3 10%-! ~&?~()-2£%)F+&! 10%~0
| ~& ()- 28! 199pubgL{Fuped! 00%nsgbELizagLE0YPNORYC]i28510%K! SamENbRERE0% ! ~&
'()-2) ?LW VB8l 108L 10%L =8, g?) 28&! 10%-! ~& ()-2& 10%! ~& () - 2& 10%! ~& () - 2&
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13. The compound according to any one of Claims 1 to 8,

wherein X is -CO-, A is -CH;-, and R' is hydrogen atom.

10 14. 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 cyclic group which may be substituted.

15. The compound according to any one of Claims 1 to 8,
15 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.

&
"X"""O"NH——
20

17. A compound selected from the group consisting of:
(S) -2-cyano-1-[trans-4-(5-nitro-2-pyridylamino) -
cyclohexylaminolacetylpyrrolidine;
25 (S)-2-cyano-1-[trang-4-(5-cyano-2-pyridyloxy)cyclo-
hexylamino] acetylpyrrolidine;
(S)-2-cyano-1-[trans-4- (dimethylaminocarbonyl)cyclo-
hexylamino]acetylpyrrolidine;
(S)-2-cyano-1-[trans-4- (morpholinocarbonyl)cyclo-
30 hexylamino]acetylpyrrolidine;
(S)-2-cyano-1-[trans-4-(5-bromo-2-pyrimidinyloxy) -
cyclohexylamino)acetylpyrrolidine;
(S) -2-cyano-1l-[trans-4- (5-pyrimidinylaminocarbonyl) -

cyclohexylaminolacetylpyrrolidine;
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)-2-cyano-1-[trans-4-(3- carbamoylplperldlno-

10 carbonyl)cyclohexylamino]acetylpyrrolldlne;
(S) -2-cyano-1-[trans-4-(3-nitro-2-pyridylamino) -
cyclohexylamino]acetylpyrrolidine;
(S) -2-cyano-1-[trans-4-(4-acetylpiperazin-1-yl-
carbonyl)cyclohexylamino] acetylpyrrolidine;
15 (S) -2-cyano-1-[trans-4-(2-isoindolinylcarbonyl) -
cyclohexylaminolacetylpyrrolidine;
(S) -2-cyano-1-[trans-4-(4-(3-pyridylcarbonyl) -
piperazin-l1l-ylcarbonyl]cyclohexylamino]acetylpyrrolidine;
(S)-2-cyano-1-{trans-4-[4-(3-thenoyl)piperazin-1-yl-
20 carbonyl]cyclohexylaminol}lacetylpyrrolidine;
(S) -2-cyano-1-{trans-4-[4-(4-chlorophenyl)piperazin-
l-ylcarbonyl]lcyclohexylaminolacetylpyrrolidine;
(S)-2-cyano-1-([(trans-4-(cis-2,6-dimethylmorpholino-
carbonyl) cyclohexylaminolacetylpyrrolidine;
25 (S)-2-cyano-1-[trans-4-(5-nitro-2-isoindolinyl-
carbonyl) cyclohexylamino]l acetylpyrrolidine;
(S) -2-cyano-1-[trans-4- (piperidinocarbonyl)cyclo-
hexylamino]acetylpyrrolidine;
(S) -2-cyano-1-[trans-4-(4-carbamoylpiperidino-
30 carbonyl) cyclohexylamino] acetylpyrrolidine;
(S)-2-cyano-1-[(trans-4-(l-pyrrolidinylcarbonyl) -
cyclohexylamino]acetylpyrrolidine;
(S) -2-cyano-1-[trans-4-(4-cyclopropylcarbonyl-
piperazin-l-ylcarbonyl)cyclohexylaminolacetylpyrrolidine;
35 (S)-2-cyano-1-[trans-4- (4-propionylpiperazin-1-yl-

carbonyl) cyclohexylamino] acetylpyrrolidine;
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piperidinocarbonyl)cyclohexylamino] acetylpyrrolidine;
(S)-2-cyano-1-{trans-4-[4- (N-phenylcarbamoyl) -
pPiperazin-1-ylcarbonyl]cyclohexylaminolacetylpyrrolidine;
15 (8) -2-cyano-1-[trans-4-(4-ethoxycarbonylpiperazin-1-
vlcarbonyl)cyclohexylamino] acetylpyrrolidine;
(S)-2-cyano-1-{trans-4-[4-(2-thienyl)piperidino-
carbonyl]cyclohexylamino]acetylpyrrolidine;
(S) -2-cyano-1-[trans-4-(1l,1-dioxoperhydro-1,4-
20 thiazin-4-ylcarbonyl)cyclohexylamino]acetylpyrrolidine;
(R) -4-cyano-3-[trans-4-(5-nitro-2-pyridylamino) -
cyclohexylamino]acetylthiazolidine;
(R) -4-cyano-3-[trans-4-(5-cyano-2-pyridyloxy)cyclo-
hexylaminolacetylthiazolidine;
25 (R) -4-cyano-3-(trans-4-(dimethylaminocarbonyl)cyclo-
hexylamino)lacetylthiazolidine;
(R) -4-cyano-3-[trans-4-(2-isoindolinylcarbonyl)cyclo-
hexylamino] acetylthiazolidine;
(R) -4-cyano-3-[trans-4- (morpholinocarbonyl)cyclo-
30 hexylaminolacetylthiazolidine; and
(R) -4-cyano-3-[trans-4- (pyrrolidinylcarbonyl)cyclo-
hexylamino]acetylthiazolidine;

or a pharmaceutically acceptable salt thereof.

35 18. A method for preparing an aliphatic nitrogen-

containing 5-membered ring compound represented by the
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wherein A has the same meaning as defined above and
2! represents a reactive residue,

with a compound represented by the formula [III]:

H1
R2—X—<:>ZNH2 [111]
25 wherein R!, X and R? has the same meaning as defined

above,
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5 ing S-membered ring compound represented by the formula

[I-a]:
R1

R21—CO~<:>Z~N H—CHz—CO—N/\A [[-a]

CN

wherein A represents -CH;- or -S-,

R! represents hydrogen atom, a lower alkyl group, a
10 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

15 may be substituted, and represented by the formula:
N
g N—
/7

———

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

H1

—CHp-CO-N"
Hooc4<:j>£T 2-CO-N" A V]
R4 r—J

20 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
25 formula ([V]:
R*'.H [v]
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Claims 1 to 17.
15
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.

20 22. The method for treatment or prophylaxis of a disease
according to Claim 21, wherein the disease is expected to

be alleviated by inhibiting dipeptidylpeptidase IV activity.

23. The method for treatment or prophylaxis of a disease

25 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 is type 2
diabetes.

30
25. 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, wherein the
medicine is for the treatment or prophylaxis of a disease
that is expected to be improved by inhibiting dipeptidyl-
peptidase IV activity.

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 is 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 inhibitor.



