SPECI FI GATI ON 1H- I mi dazopyri di ne derivatives Techni cal Field The present
invention relates to novel 1H i m dazopyridine derivatives or salts thereof

whi ch have a potent inhibitory action agai nst production ommmmmm“w‘m
necrotizing factor (TNF) or interleukin-1 (IL-1) and are u ve

ingredients of medicanments. Background Art Sorre conpounds haviggso«
1H i m dazoqui nol i ne structure ar ey ﬁ@ﬁ are anal ogous to the
conpounds of the present invention or exarrpl e, Journal of Medi cinal

Chem stry, Vol. 11, p. 87 (1968) discl oses
1-(2-pi peridinoethyl)-1Him dazo- [4, 5-c]quinoline, Japanesellmwu\m“““l““l“l““l
Unexam ned Publ i cation ( KOKAH-Inidazgpyridipe depisa€e¢s1985 d

1-i sobutyl - 1Hi mi dazo[ 4, 5- c] qui nol i ne- 4-anmi ne (general nare: im#4PHod) as
a conmpound having an antiviral action, and Hungarian Patent Publication
No. 34478,4RpbheRleldNo. 190109) discloses 1-(2-diethyl am no-

ethyl)-1H i m dazo[ 4, 5-c] qui nol i ne as a conpound havi ng anal gesi ¢ and

ant i convul sant Thaptésensinvielotien e¢latesHo inovelaiidimid o peridiae idesivhtiess @s t hose
according to the present invention have not been knogwn so far. The

af or enerteM8tBererhivhirhrisye FRotepicn MY EARH actdom againahproddeiiomef tiaaron Iof . a
whi o | el BUASINTSE A3 bOKET] G120 A sl ns fife lfediGfio g

(1994) . mhediegddédtison, as conpounds having | FN-inducing activity,

I nternational Publication W99/29693 discl oses i m dazonapht hylidi ne
derivatives and Japanese Pat ent Unexam ned Publication (KOKAI) No.

Hei 11- 8(;5}0‘:%199% | scl oses i m dazopyridi ne derivatives. However,

I1Himd derl vatives or 1H i m dazoqui noline derivatives having
an inhibitory gghb @ d@sﬂavﬂfgoﬂﬂq;ril@&oﬁ{un-gﬁﬁe Qfrubbirt ardRh6fin 3RO S
totally opposite to those taught by the aforenentioned prior arts, have not
been knowmlegous fathe cbmipossliosfithe présdntidntemtivnt | For example, Journal of

Medicinal Chemistry, Vol. 11, p. 87 (1968) discloses 1-(2-piperidinoethyl)-1H-imidazo-
[4,5-clquinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho
60-123488/1985 discloses 1-isobutyl-1H-imidazo[4,5-c]lquinoline-4-amine (general
name: imiquimod) as a compound having an antiviral action, and Hungarian Patent
Publication No. 34479 (Patent No. 190109) discloses 1-(2-diethylamino-
ethyl)-1H-imidazo({4,5-c]lquinoline as a compound having analgesic and anticonvulsant .
actions. However, 1H-imidazopyridine derivatives as those according to.the present
invention have not been known so far.

The aforementioned imiquimod has been known to have an inducing action of
a few kinds of cytokines such as interferon (IFN), TNF, IL-1 and the like, which is
described in Journal of Interferon Research, Vol. 14, p. 81 (1994). In addition, as
compounds having IFN-inducing activity, International Publication W099/29693
discloses imidazonaphthylidine derivatives and Japanese Patent Unexamined
Publication (KOKAI) No. Heill-80156/1999 discloses imidazopyridine derivatives.
However, 1H-imidazopyridine derivatives or 1H-imidazoquinoline derivatives having
an inhibitory action against production of TNF or IL-1, which action is totally
opposite to those taught by the aforementioned prior arts, have not been known so

far.




An object of the present invention is to provide novel conpounds which have
excel lent inhibitory actions agai nst production of cytokines such as TNF,
IL-1 and the like and are useful as nedi canents. The inventors of the
present invention nmade intensive studies to achieve the object. As a
result, they found novel 1H i m dazopyridi ne derivatives which have an
excelleq5 thibihgéy act j.on agai nst production of TNF or IL-1 and achi eved
t he preséﬁfoﬁﬂ§§ oHW@? 8npresent invention thus relates to nove

1H i m dazopyri dhngjedebt hRtgr¥eant it RRERALE tEFrot¥del difvel eﬂnhdﬁwntag vABREh A e
formula (1) or salts thereof: wherein R represents hydrogen atom an al kyl

"group wexcéllemtynlpibitershadtions againstpraiyctionbksgitolnespuabha CANFaiL-bend the
substityted, or an aryl group which nay be substituted; R2 represents a
cycl oal ﬁbﬁe PIRFS WA “&ﬁsﬁg%?h“@g‘_‘%%sti tuted, an alkyl group which may be
substi tuted, ;’F‘h@fIWenWrQUpt%ﬁ&ﬁﬁxvgﬁi@%Q&é Iﬂf&Ax?ﬁve Sohaig to%:ﬂféﬁe tHEr capto

group, carboxyl group, or carbanmoyl group; ring A represents a honocyclic
or het erob¢t| i As 4 résaul tMvoh @ foiRY nbeel WD hidiakdeadiis d s:8pa e visicla Ba 8dhmo
group which may be substituted or a saturated nitrogen-containing

het er oc\P&reliend inhipitopyactionagpings predystion of ENF emld-k apd gekiseert thean i nt eger

of from Oege%t‘ri)’zive%rfg\ﬁi ded that the conpound wherein R3 represents a
sat ur at & N1t rogen-contai ni ng heterocyclic group which nay be substituted

and R2 is a nophépRsbhf ibeskied s ralabtd SovaK CHUHREazoPFEHRIHY d¥eivialivas
preferred enbodi nent of the present invention, provided are novel

1H- i mi daseysyentdi e the falloating generaipfoemula dHohsaltsibefest:l owi ng general fornul a
(I'l) or salts thereof: 2 wherein Rl, R2, ring A and k have the sane

meani ngs as those defined above; R3'" represents a group represented by the
foIIowingforrruIa(III)Zmé11\RN-,r~CH) or CH) (Ill) 51e ' 2n B/

2 nR R3—(CH,)
ZK\N"\<

N
X

N TRP (D)

wherein R! represents hydrogen atom, an alkyl group which may be substituted, a
cycloalkyl group which may be substituted, or an aryl group which may be
substituted; R2 represents a cycloalkyl group which may be substituted, an alkyl
group which may be substituted, an aryl group which may be substituted, cyano
group, mercapto group, carboxyl group, or carbamoyl group; ring A represents a
homocyclic or heterocyclic ring which may be substituted; R2 represents an amino
group which may be substituted or a saturated nitrogen-containing heterocyclic group
which may be substituted; and k represents an integer of from 0 to 3; provided that
the compound wherein R? represents a saturated nitrogen-containing heterocyclic
group which may be substituted and R2? is a non-substituted alkyl group is excluded.
According to a preferred embodiment of the present invention, provided are
novel 1H-imidazopyridine derivatives represented by the following general formula

(IT) or salts thereof:



R R R4, R5, R6 may be the sanme or different and represent hydrogen atom an
al kyl group which nmay be substituted, a benzyl group which may be
substituted, triphenylnmethyl group, an acyl group which may be
substituted, an al koxycarbonyl group which nmay be substituted, a

benzyl oxycar bonyl group which nmay be substituted, a thiocarbanmoyl group
whi ch may be substituted, an al kanesul fonyl group which may be substituted,
a benzenesul f ongd—gHRKP ch may be substituted, or an am di no group
which may be substitute#\Y represents oxygen atom sulfur atom or
nitrogen atom a gro sented by CH2, CH or NH, or a single bond; and
m and n nay be the different and represent an integer of fromO
to 2, provided that 2 rephesents a group represented by the
following formula (IV): (CHI ICHor ~ CH )n Re/ ,,~/" 2)n R6'2 R2 does
not represent a non-substituted al kyl group. The conpound represented by
the af orenenti oned general formula (I1) fall within the scope of the

af or emrenvhateadR!,gEnenglA fod khlage (he same feaninge\asahesechudinadtabovez ®d t 0 have,
as R3 of the aforenentioned eneral formula (1), the am no group which may
have a SiS@E§SPRts aswpirﬁa@%nfeg by ke fodloirg fasmup (Hbgen- cont ai ni ng

het erocyclic group which may have a specific (CH) 3 substituent
represented by R3'. According to another preferred enbodi nent of the
present invention, provided are the gappounds or salts thereof represented
by the aforemepiioned gene Y'fornula .Yand formula (11) wherein the
ring Ais a beniggg ring i ch_may,, be gtituted or a thiophene ring

whi ch may be sEbs itute ﬁ\wJFﬁi)mg teo-8titFHamatther preferred embodi ment,
provi ded are the conpounds or salts thereof represented by the

af orenenti oned general forrmula (1) and formula (I1) wherein R2 is
trifluoronethyl group. From another aspect, there is provided a nedi canent
whi ch c@pREsRSmbjde the same or different and represent hydrogen atom, an alkyl group

which may be substituted, a benzyl group which may be substituted, triphenylmethyl
group, an acyl group which may be substituted, an alkoxycarbonyl group which may
be substituted, a benzyloxycarbonyl group which may be substituted, a thiocarbamoyl
group which may be substituted, an alkanesulfonyl group which may be substituted, a
benzenesulfonyl group which may be substituted, or an amidino group which may be
substituted; Y represents oxygen atom, sulfur atom, or nitrogen atom, a group
represented by CHz, CH, or NH, or a single bond; and m and n may be the same or
different and represent an integer of from 0 to 2, provided that when R3 represents a.

group represented by the following formula (IV):

R2 does not represent a non-substituted alkyl group. The compound represented by
the aforementioned general formula (II) fall within the scope of the aforementioned
general formula (I), i.e., they are characterized to have, as R? of the aforementioned
general formula (I), the amino group which may have a specific substituent or the

saturated nitrogen-containing heterocyclic group which may have a specific



conpound represented by the aforenentioned general formula (1) or (Il), or
a pharmacol ogically acceptable salt thereof as an active ingredient. The
medi canment is useful for preventive and/or therapeutic treatnent of

di seases of humans and aninmals, in which a cytokine such as TNF or IL-11is
i nvol ved, which include chronic inflanmatory di seases (e.g., rheumatic
arthriti t I L] the like), allergic rhinitis, atopic
dernatifﬁgﬁ%@gﬁ?gé%g%%#ﬁinﬁgs, urticaria, eczemm, pruritus cutaneus,

prurigo, asthnBeccos@Rgits ans8RY pEefSHRE embodih itSofaHE o d¥aHRIVEhERASES
[ aut oi mune hem ¢ di seases (e.g., hemolytic anemi a, anaplastic anem a,
i di opat trevidedipomthecopmipenngs emehlisidher¢of edpresented hmihe afoneaentioned di seases

e.g., ulcerati | i ti ‘g di. . .the like), o]
(2, B MBI PRl i ot S BSE Y K R Bhm BN TR e
endocri ng sqemnﬁhwpéttmﬁhéieaﬂﬁg whHiSERSS be s8B4FQILEY.Or anul oma, mul tiple
sclerosis, systemc erythematodes, nultiple chondritis, pachyderm a,

active chroni cAbmpdihgtto stillrapathidrarefergpdanisndinesnt, pasiided aretthesti ti al
pul monary fibrosis and the |ike], diabetes, cancerous cachexi a,

H V- i nf sempewads ersahedharesfieprraientedby theeloremeniionsd gepenad furmula foct , there
. catney . ; f AR ;
the Comasitrde A ik ah BA7 b or R ARICHLER O B O ormila (1) or o

(1), or a pharreeceheperabieét, A66RME FPbAd6Eh medidii @R wiAsh 86mpGidsuae
ingredirent. As an preferred enbodi nent, provided is the inhibitor against

pr oduct icompetnd renyesended by the afgrementioned prpyrad formulefDeonkilhora( | L- 1) .
Furthernmpre, accarding to e present. i nvention rLovi d are.a use of the
compound PPERP LGl fioetnblaelt EREm bRt un SaPuREk m i reReoR 1) ' or
a  phar iRaedrenior dkdwendics REAP kReradbltid HRABREN R1dideASed T HIAAUNG Of the

af orenenti oned 4 nedi canent; and a nethod for the preventive and/or

t her apeuhimalsy pawhiehta Qftokide sedsas TNE ortllehisaingylived, wieich sndlndeothredic whi ch

conprises_the step of admnistering a_ preventively and/or therapeutically
ef f ect i VeflamBaierystiseages CwideHEratieprthdtis . ogtasgrtheitis apdothetilieiadlegic gener al

formul a . -OF | . | oqj I ' r t
el R b P RaBILERE BB AL L ASREPLANNE, PRl thRERL L0 R,
expl anatpir@rigo, Afstiilie, REROsEYER shbck, Fariato aatenid Rallsgeeelaaltoinindimall as (1)

and (11) of the present invention will be given below In the

af or enedemondigegien ée-al hemohificanemiy, anaplqgticanegianidiepstic t he al kyl group

repr ese@flreo(ilnbocythemia and the like), autoimmune intestinal diseases (e.g., ulcerative
colitis, Crohn's disease and the like), autoimmune corneitis (e.g., keratoconjunectivitis
sicca, spring catarrh and the like), endocrine ophthalmopathy, Graves disease,
sarcoid granuloma, multiple sclerosis, systemic erythematodes, multiple chondritis,
pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial
pulmonary fibrosis and the likel], diabetes, cancerous cachexia, HIV-infectious
cachexia and the like.

According to a further aspect, there are provided an inhibitor against
production of a cytokine which comprises the compound represented by the
aforementioned general formula (I) or (II), or a pharmacologically acceptable salt
thereof as an active ingredient. As an preferred embodiment, provided is the
inhibitor against production of tumor necrotizing factor (TNF) or interleukin-1 (IL-1).

Furthermore, according to the present invention, provided are a use of the

compound represented by the aforementioned general formula (I) or (II), or a

pharmacologically acceptable salt thereof for the manufacture of the aforementioned



by RI, R2, R4, R5, and RE; defined as an al kyl group which may be
substituted, include, for exanple, nethyl group, ethyl group, n-propyl
group, isopropyl group, n-butyl group, isobutyl group, sec-butyl group,
tert-butyl group, n-pentyl group, isopentyl group, neopentyl group,

n- hexyil group and the i ke. Exanples of the cycl oal kyl group represented by
Rl and defrn oal Qup e . subst i ed,

i ncl ude, F ((l)rc a%)%rér‘rpfle 2 nf':‘f/tc Ogg?ropf I &Jwe an‘@?ogﬁgxgm@ép?é tf)e&gmeﬁéﬁ‘rt opent yl
group, C¥sbRbexy whhO B tolENe Ilpnﬁzrarvséh FhRUR ANk hd étléFof afn BlTRleemgef the
aryl group represented by Rl and R2, defined as an aryl group mhrcﬁ may be

subst i t upredentivety suid'pr therapewivplle effpdrtewwdmgmﬂqf th@ emyupouhd re@rmptedﬂaypyr i dyl
group, 4-pyridyl grou 3- pyridazi roup, pyridazinyl gro
2-pyrim @.eﬁfrreglﬁagrﬁnedo g5yl I{?rlarfﬂ/rfy Y @Uﬁr asewﬂ%rlaswwly @m@fﬁblwlaz. nyl

group, Eﬂ%ﬂn p, 2-thienyl group, 3-thienyl group,
1- pyrro% eH%?%L% §$¥%ﬁﬂyﬁ%?g%%BH% pyrrolyl group, 1-im dazolyl group,

2-imdazolyl group, 4-imdazolyl group, 1-pyrazolyl group, 3-pyrazolyl
group, 4-pyrazolyl group, 2-oxazolyl group, 4-oxazolyl group, 3-isoxazolyl
gr oup, 4Bw§é%a%dyyﬁagweumOusﬂw§exe&@my| group, 2- thrazolyl group,

4-t hi azol yl grg Z0 yI sot hi azol yl

group, 5-isot i) ug%"li foé?rl %bonso rOl{]F?ouélilSIO & lﬁ%ﬂ& rog% §e]falr1| azol - 4-yl

group, lfogmdtaklihasal 3D DV{:hegﬁ@b'Qlt inverdidh Will B Ellveﬂ- b¥lowd" QHRhe
1,2,4-triazol-3-yl group, 1,2,4-triazol-5-yl group, 1l-tetrazolyl group,

5-tetr azafbnemegtionpd gﬂneZaBﬁorllrmM| (Bzagid Gl)ybxagnmlup pf memibm grohip gep)lep)ented

2- napht hyl oup, |noI group, qur ui_nol group,
Lol i B 8ok, e refm%r L e B
of the pgﬁﬁg% 0 t; r he 5

af or eme%r one léglﬁgghgbs%dglr mgj I as (I )pl g%cf[)?ﬁ g)%‘%' 1§&L11giéylaégﬁgp %%)hg%ygcl ic or

het er ocygrbupg, issbuty gabug secrbytiigreoud) seitthuitgidgronpod-paetyl gesupekapphiyl benzene
ring, cyclopentene ring, cyclohexene rrnﬁ cycl oheptene ring, cyclooctene
ring, C}@P‘éﬂ’ré}ﬁpaﬂitéh@”ﬁpn’g'he{‘ﬂr%B%ﬁéd the Rlse. f ur an ring, pyridine ring,

pyrazine 11 ng. bt dh 05, LIMRULLS! Skl dified ) 870hE E! flhneiigz0l © 1100,

azepi ne ring, napnthalene Ping, e ring Bréferred

ring i ncybidekyberagvehith By Hemueaharted rmargd@rfor» Beathpke cycT&}ﬂoﬁﬁtgl%@ﬁ ed
ni t rogen-cont ai ni ng heterocyclic group represented by R3 in the

af or errerr:ryplehewl geavgy e cldpentllgzoyn, )cyclmhrmyh gheap, breclehﬁtpswlr grotpdndithelibdes
1 ogoriegHT i hG “PHCBRBERIET g DU AER et $° R GBnat HPEPor mul o
(1v) Vm'rﬁzt}y H@yuﬂ%%t§ﬁég,sidcidge?ﬁ7r example, phenyl group, 2-pyridyl group, 3-pyridyl
group, 4-pyridyl group, 3-pyridazinyl group, 4-pyridazinyl group, 2-pyrimidinyl group,
4-pyrimidinyl group, 5-pyrimidinyl group, pyrazinyl group, 2-furyl group, 3-furyl
group, 2-thienyl group, 3-thienyl group, 1-pyrrolyl group, 2-pyrrolyl group, 3-pyrrolyl
group, 1-imidazolyl group, 2-imidazolyl group, 4-imidazolyl group, 1-pyrazolyl group,
3-pyrazolyl group, 4-pyrazolyl group, 2-oxazolyl group, 4-oxazolyl group, 3-isoxazolyl
group, 4-isoxazolyl group, 5-isoxazolyl group, 2-thiazolyl group, 4-thiazolyl group,
5-thiazolyl group, 3-isothiazolyl group, 4-isothiazolyl group, 5-isothiazolyl group,
1,2,3-triazol-1-yl group, 1,2,3-trie.zol-4-y1 group, 1,2,3-triazol-5-yl group,
1,2 4-triazol-1-yl group, 1,2,4-triazol-3-yl group, 1,2,4-triazol-5-yl group, 1-tetrazolyl
group, 5-tetrazolyl group, 1,2,5-thiadiazol-3-yl group, 1-naphthyl group, 2-naphthyl
group, 2-quinolyl group, 3-quinolyl group, 4-quinolyl group, 1-indolyl group, 2-indolyl
group, 3-indolyl group and the like.

Examples of the homocyclic or heterocyclic ring represented by ring A in the



The, satyrated nitrogen-containing heterocyclic group includes those having
one or nore nitrogen atons as ring-constituting atonm(s), and further
optionally having one or nore oxygen atons or sulfur atons as
ring-constituting atonm's). Exanples include 1-aziridinyl group,
2-aziridinyl group, 1-azetidinyl group, 2-azetidinyl group, 3- azetidinyl
group, i 5 Aelob D Yo i oo Ft%{/{ﬁ’d ), B¥bind Mgm%o&ych 9k lhg%wéycﬁé v

pyr azol group, 1 mdazoli di oup, pi peridino

group, &gawmamndy& bga@wztutﬂeﬂpi@mday&r aéifle, blen@éﬂéeiﬁﬁg'f,lc@h’ﬂop&{teﬂé)rmg,
2- plpera2|nK group, hexahydro-1, 2-di azin-3-y
&

rou
hexahy dreyclphgxegie ging, czdyhepgmmpng, dyeleattpde @nxl—magépptﬁdie!}d rigg,dhfophene
hexahydr o- 1 azepin- 2- hexahydr o-.1H-azepi n- 3-
oxahy g2 R aRp R in G Sy Es TP ST e 2008, 27 ey 1@%%,
hexahy dr@sgl ldxdaofs HndZeRblleriNg, rﬂ'bﬁ%lenebﬁﬁg hdﬁﬂﬁgﬁ&é_'hﬁg %nQ' +8& BRb-
group, hexahydro-1H 1, 4-di azepi n-6-yl group, 2- nor phol i nyl group

3- nor phdtriefeytedgriog pycludespleokémeoring, cupphéné hingrmrthéitike.nyl  group,
3- thlonnrphollngl group, 4- thlonnrphollnyl group, 3- oxazolldlnyl roup,
3-i soxazol i di ny é‘i‘té‘ﬁ%t‘*déu’{rﬁg“a“zﬁﬂqtﬁﬁnh% @ft"b‘ij’ﬁm%gm%trﬁi”é%‘ﬁeél A 1Br oup,

tetr ahyq%?%?dgg?énﬂér?ﬂ %E(r%lfﬂ?fg{nkuﬁr(%“ %hi%5§139ﬂxghﬁstﬁtu§| ¥ g&_i@ﬁ'ésg‘r%%rﬁﬁiay'

group, rrazo group, triazo

t et r ahy da @hd afdbrémbitiabidagakral fortm@aQUPis thekabutaiéBAitdd@hiddnfriinggr oup,
decahydr oqui nol yl group, 8-azabicyclo[3.2.1]octan-3-yl group,
9- azabi d\pterefmlig gxqmﬁ@nessn}tqd lg'rfzhmeaﬁwltfmnula@f) wligh prast kg wéxatlgw@dps

i ncl ude,,for, exa erid rou rqup, razi nyl
T L e R R S S R
3-azeti g% InifHhSeiPatoRrs I B l:dﬂ@ﬁltuﬁn%'éﬂﬂrﬂs) 2k T ARBF Médﬂw ha¥idighand the
like. In the aforenentioned formula , exanpl es of the acyl group

r epr esenratbre byydeh, atRBs oanulfR6a toghsf asruedg -asnsditutioy Iatgn((BMp Evrincglesray be
substltut le, for exanple, fornyl group, acetyl group, propionyl

groulo, ! @Bé‘?:l%%lrgﬁaxﬂp?m}lgo%mmﬂ gGPeRpL av&wdémgrwwpazehéwéﬁém gr oup,
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group, 2ypydolidingdil gydupa imtiayblidingligrous; mpénmrm g’ryhp, Spipesidyl g@uplp,

5-pyri m di nyl carbonyl group, pyrazinylcarbonyl group, 2-furylcarbonyl
group, fPopiggridyrEyapp, 4 pPawdyl gfroaa,pl palemmenlyar@apb%nmerw@ﬂ;group,

DY oYL GRERO oL AR1 ) LMy GRL DYk 2YPerat Py 01 V1 car bony!

hexahydro-1H-azepin-1-yl group, hexahydro-1H-azepin-2-yl group,
 hexahydro-1H-azepin-3-yl group, hexahydro-1H-azepin-4-yl group,
hexahydro-1H-1,4-diazepin-1-yl group, hexahydro-1H-1,4-diazepin-2-yl group,
hexahydro-1H-1,4-diazepin-5-yl group, hexahydro-1H-1,4-diazepin-6-yl group,
2-morpholinyl group, 3-morpholinyl group, morpholino group, 2-thiomorpholinyl
group, 3-thiomorpholinyl group, 4-thiomorpholinyl group, 3-oxazolidinyl group,
3-isoxazolidinyl group, 3-thiazolidinyl group, 3-isothiazolidinyl group,
tetrahydro-1,2,4-oxadiazol-3-yl group, tetrahydro-1,2,5-oxadiazol-3-yl group,
1,2,3-triazolidin-4-yl group, 1,2,4-triazolidin-3-yl group,
tetrahydro-1,2,4-thiadiazol-3-yl group, 1,2,5-thiadiazolin-3-yl group,
decahydroquinolyl group, 8-azabicyclo[3.2.1]octan-3-yl group,
9-azabicyclo[3.3.1lnonan-3-yl group and the like, and preferred groups include, for
example, 3-piperidyl group, 4-piperidyl group, 1-piperazinyl group, 2-piperazinyl
group, 3-pyrrolidinyl group,. 2-;zetidinyl group, 3-azetidinyl group, 2-morpholinyl



1-im dazol yl carbonyl group, 2-im dazolylcarbonyl group,

4-i m dazol yl carbonyl group, 1-pyrazolylcarbonyl group, 3-pyrazolylcarbonyl
group, 4-pyrazolylcarbonyl group, 2-oxazolylcarbonyl group,

4- oxazol yl car bonyl group, 3-isoxazolyl carbonyl group, 4-isoxazolylcarbonyl
group, 5- isoxazolylcarbonyl group, 2- thiazolylcarbonyl group,

4-t hi azol ag Bas n%o?mgl %rou%hahlﬁztﬂl )f car bonyl group,

3- |soth|% iSOt |azonIcarbonyI group,

5-isothi azol yI P@EM&%{renﬂérﬁﬂﬂed%&uﬁakm 2&abhrpledydraRs RO HrouPdF&P#Bsented
1,2,3-triazol -4-yl carbonyl group, 1,2,3-triazol-5-ylcarbonyl group,

1, 2, 4-t rhyaRbIR5land R&rd@ﬁnyﬂ ag laguipyl Qroﬁp 4eltich mwlbeauwtciaurthh nytlude,dup,
1,2,4-triazol - & K car bony rou , 1- tetrazouylcarb gr.oQ

5-tetr azedclamp & |gr@1|ubdaﬁet P PTIRIORYL 87051 t‘%ﬁw iﬂ%&l&}f}'yl
1- napht {1 g;a@é'f? gx% %B@Qgﬁdlgggﬁ;gévéarlﬁﬂ Lﬂplbﬂlg@ﬁ QPJHH group,

3- qui nol Icarbony up, 4 group,” ~1-1ndol yl car bonyl

group, %pmwlydmanjd(myhp,gﬁaumoyBgmmqloisyshn:anboﬁ)glro@ Qupyrideytedrdsyylacet yl
group, acrylo group, phenylacetyl group and the |ike. Exanples of the
al koxyca%rBEPr% Psgﬁ%@nxléambe@)ér&reap Rypyumidigylearhenpbgroyes 4-pEnimydinglr
alkoxycar rodp wh e substltuted for exanple,

met hoxycarb% ;gro%Ipog yr1m1 1 %%lr)%n nﬁougpr (%rrazm lcarrtl))%%rgcr r%onyl group,

i sopr opozcﬁﬁarcb%yllkyl glroqufuroﬂ ﬁuﬁp&n@@&ﬁ%y&p,gr&%ywﬁw @xygAr bonyl group,
sec- but oxycar bonyl group, tert-butoxycarbonyl group, n- pentyloxycarbonyl

group, k- hjaxylb'brﬂyhxmybemplp, grrouplerarbonylegroinel-pEvwalyblagkonyt grove,

al kanesu] f o rese ted by R4, . R6, and Rg, de i.ne n

21 Kanead ROl oy e sl b R etbuty AL GO ua B,

et hanesubLani M gRRAABESH ORI 65 AYRou s PEARRATRIHADY krddbOuP,

n- but anesul fonyl group and thé |iKe. t he 'conpounds of af orenenti oned
gener al Z@razolybaridnyl grohp I4+o):azxﬂy]tchlﬂ)onpr mapw-nswemlyloatrbomylbgroupr tain

functional groups are referred to as "which may be substltuted t he
subst i t feitpXaralyleabony) sgoer: §- lgaxqzawaaéomtl SEAP @cpbs%o%ytlﬁaé ofvLigenP,

fsﬂggz | fl'}fgig)tl%og&igérgg@ggg@whf hla%%lﬂ?arb%pgl d&%QﬁLﬂ V#ﬁlggo \Agl%%lb Iﬁ,gp%r%up:[ he

‘subst i t ueRb&igwlytarbbhAYgroRy, Ebﬁotﬂﬂélﬁ)lﬁaﬁmmﬁfrl ghotip o1, 2 3t triak¥ianigl @ sh dfyl
substitutabl e functional groups include hal ogen atons such as fluorine
atom clarown,ne2, dttuiazolipearbonzt gnoppol.2 i3oidiazel- &wbmbwbl swp,  group; al kyl

o butyl DEATEeTSoBREyeat GpS. L BEors giath i erfp iR MPBIET n- pent yi

gro ?Fhoryl(lj%e?tgﬁgfl %‘}‘%ﬁ g‘-ﬂégra?/@l?pﬁmoﬂyl BFRIPD 5-t8126 215108206 hy 063U,
1,2,5-thiadiazol-3-ylcarbonyl group, 1-naphthoyl group, 2-naphthoyl group,
2-quinolylcarbonyl group, 3-quinolylcarbonyl gz;oup, 4-quinolylcarbonyl group,
1-indolylcarbonyl group, 2-indolylcarbonyl group, 3-indolylcarbonyl group,
cyclohexylacetyl group, acryloyl group, phenylacetyl group and the like. Examples of
the alkoxycarbonyl group represented by R4, R, and RS, defined as an alkoxycarbonyl
group which may be substituted, include, for example, methoxycarbonyl group,
ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxycarbonyl group,
n-butoxycarbonyl group, isobutoxycarbonyl group, sec-butoxycarbonyl group,
tert-butoxycarbonyl group, n-pentyloxycarbonyl group, n-hexyloxycarbonyl group and
the like. Examples of the alkanesulfonyl group represented by R4, R6, and R,
defined as an alkanesulfonyl group which may be substituted, include, for example,

methanesulfonyl group, ethanesulfonyl group, n-propanesulfonyl group,

n-butanesulfonyl group and the like.



groups such as phenyl group, naphthyl group, and pyridyl group; alkoxyl
groups such as nethoxy group, ethoxy group, n-propoxy group, i SOpropoxy
group, n-butoxy group, isobutoxy group, sec-butoxy group, and tert-butoxy
group; aryloxy groups such as phenoxy group, pyridyloxy group, naphthyl oxy
group; am no groups which may be substituted such as anino group,

TeL byl am 1o 9 o4 Pho GLINGLARL 3P 8L Ot yod bR/ ARMI LG 0119 4By (17 GPEAPY! At no
group, cycl opropy am Ho group, cyc m no roup, cycl ylanlno
group, GyrekaexydmiBn\¥heh Quﬁandrurﬂahbuélagfbmﬁs SfeQURsrreditctdd PR AEA Ray BeOUP,

ani lino group, pyrrdylanlno group, benzylam no group, dibenzylam no group,
acet yl ardubstitpteds) the sulfstiteendanex b any Igoouyrmjpng ag &r canpwbekiyadabdhy | anmi no

group, b nz | o ycarbox a rou nzhydryl am n and

D phenyRRENRAT ARG of bt ety SoR it mtnnagonton Sh T detibeaticn  as

fornyl grQupy pQﬁﬁ:tuYArl}gﬁRHﬁd RAP RSBy odk Glifte SADAHLRY exd¥iO iy haPBUT YT Y!

group, valeryl group, i1sovaleryl group, pivaloyl group, uor oacet yl

group, dhklsameoadefferent.qrExampléd off dub@ﬁﬁﬂ;@bleﬁhngﬁmqm ,grmtmrmaloe& hhlogeoup,

di chl oroacetyl group, and trichoroacet gr oup; alkoxycarbon% groups such
B

as met hcﬁw’é\arﬂﬁﬁhw ﬂg?fd&pﬁ'ﬁ%ﬁh&(%@@%%roquorﬁsomnmproépmfew #8PEYlgr oup,

socr bur S B ro B AR as TR AHY PIER! DY el Db b GRS RO Oro1 ™
group, agadup, DBUMWI @XNGA idBRYY] GoapPsec- mﬁﬂzgﬂoazsyfear-bem lgr@if) UPpe Rl BRTBY |

group; al kyl carbanoyl groups such as nethyl car banoyl gu’up, et hyl car banoyl
group, rsqresfilissenih avoydntyk guopp, am%oﬂxe@pwr@apb@rrﬂjwogp pgrwpbarsgll car banoyl

er 1 bulSi Pt Ay PGP R ROy AP ODR R Far AL RsEEMRROYE or oups

such as a@ﬁﬁ&mbiﬁg&%r ORIRY brdih OHFbroﬁ(g}a' %] Hb Qﬁéﬁﬁﬁw&roupgﬁ BUBxy group,
n- propyl t hi ocarbamoyl group, i sopropylthi ocarbanbyl” group

n- but yl| tisebet@rybgmooy, segibatygxy grewipand telnt-be@xp grop; agsrloxbpgroups such as

sec- butylthrocarbanoyl group, and tert-butylthiocarbanmoyl group; am dino
gr oup; hsmwraugrwa%‘ﬂwc&roag n%rﬁrthrﬂrorrﬁ BEP Uy BIA0O BONPP PHICR BRSRS, and

- ProPYLLBLANALOLRN & SARSUbALINLuGIANAS ool Rtz anGaL! T vl or oup,

et hanesul |ny group, propanesu roup; esul fonyl groups
such as nipidpgla@siub fgesu, 1@pem,laxﬁiﬂwgﬁe&p dyoloptopgifitiho grofap,afyalobatyldminvl
group, and n-butanesul f onyl group, | sul fonyl groups which may be
subst i t BFewP, SHeRPEEYIemine geEnws aY9 ohﬁ]qy agmepgmpz R aR iefresRl f onyl

g: 838 %ﬁy flly,}gl%g@}%? Q280G L O i1 QUBio A58D en:FlaBHRS SSHGN as benzyl

d1benzy1am1no group, acetylamino group, trifluoroacetylamino group,
tert-butoxycarbonylamino group, benzyloxycarboxylamino group, benzhydrylamino
group, and triphenylmethylamino group; acyl groups which may be substituted such
as formyl group, acetyl group, propionyl group, n-butyryl group, isocbutyryl group,
valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl group, difluoroacetyl
group, trifluoroacetyl group, chloroacetyl group, dichloroacetyl group, and
trichloroacetyl group; alkoxycarbonyl groups such as methoxycarbonyl group,
ethoxycarbonyl group, n—propoxycorbonyl group, isopropoxycarbonyl group,
n-butoxycarbonyl group, isobutoxycarbonyl group, sec-butoxycarbonyl group,
tert-butoxycarbonyl group, n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group;
benzyloxycarbonyl group; carbamoyl group; alkylecarbamoyl groups such as
methylcarbamoyl group, ethylcarbamoyl group, n-propylcarbamoyl group,
isopropylcarbamoyl group, n-butylcarbamoyl group, isobutylcarbamoyl group,

sec-butylcarbamoyl group, and tert-butylcarbamoyl group; thiocarbamoyl group;



group, Ryridylnethyl group, furfuryl group, and triphenyl nethyl group;
nitro group; cyano group; azido group; sul fanoyl group; oxo group;

hydr oxyi m no group; al koxyi m no groups such as nethoxyi m no group,

et hoxyi m no group, n-propoxyimno group, and isopropoxyim no group;

et hyl enedi oxy group and the like. In the specification, sone exanples are

given with respect to the substitufing/binding.position.af. an, aryl. group

ot 't he WRYEEREREmoR ien S PRI BT S e PR o Rty

group”, g'}wfr,f@wdp@nmoga%oyl gtdi®, HELPR yWhMLRrBUh G ghBp, be substituted”,
u

"the aryls onyl group”, and "the aral kyl group".” However, the
af or enem-butydthigpachamsoyigyougu isbutyltlis drirbamayl groyp,pesbutythivedrbsmop

substi tuti ng/ bi .ndi itign is_specifically limted. The conpounds

repr eserf’8 ’Wdttﬁét@‘g*tgﬁg’rf’éﬁf oGl ggwéP%fmeﬁm%éikﬂqshlaﬁepupe|SPyh 8% the
resent j o) in : e .

p ﬂl&Yl?RB*ol %}'oﬁﬁ,nethﬁtﬁ @f@ﬁ}g,eﬂld @%?opé?&fgng&%bélﬁéﬁpdlﬁ%nyl gro%%sn be

phar macol ogi ca accept able salts, ree bases

gener at adich aomdthendsakinyl ighgas athamesidfmypeuppind heprspadesnlffydesahl y t he
phar macol ogi cal | y acceptable salts of the conpounds represented by the

af or eneridkanrealfop ereypswichas agethpnesakignyl grpups ethpeesulfoaglegnoupnvent i on

| ncl ude gl g addithon Sabtsua hL.SXAMRLEn SALLS WL TN A, Belds,, puch as
hydr ochl™oPi®2aTHongl go0p, 31d abysanpsutont eroup: ¢ Crd S F PR TS nitric
acid, RGuBbRERBOEIh ACH-8oludidbubBhi1Ssrohp,b-HetidXybeBiendSulflnGhgrmpl RAd1 C
acid, acetic acid, propionic acid, butyric acid, isobutyric a0|3, val eric
aci d, i sofla¢rebénzeneiudfonpl graluprardkyd growps fuchms baoetligrosweirgphiltylplethylaci d,

| ei id, | ei id, f i id, citri i d, xalic acid, succinic
Scid. | o parids e hboeb ety hgiogh; ehd b ehebble e R nfruEeRe aci d,
sebaci ¢ aehfgrodb UM Erodp! lﬁulférﬁ%}’l'&?o@;ﬁ'ogo gPl; Bl foxHrhiho gSb6RT 1 € acid,

undecanoic 9 6 acid, mandelic aci met hanesul foni ¢” aci d,” et hanesul f oni ¢
aci d, beilzexyesinlofgrmims achds mébozgiminagiahp, pthickgimiao geduh, ntphephitinaid C
acid, cinnam c acid, p-toluenesulfonic _acid, nicotinic acid, picric acid,
adi pi ¢ FEPRP 284 JAPTPROXIER RO FHPukspthrlenediony anpupangHe dilkef oni ¢ aci d,

enanti oners thgrgof he like. A t he. ¢ nds represented by the

af orenenti one g%%gpgpﬁf%tgon%lsgég ef?%%ge(r%(?rggme%%?#H%SPS?te@etﬁf i nvention,
optical substiRitHgMindingPoSItRAMERS aFplgRD SF “thelarylcaoRpUNee Kavdcpdiose or

nore asymetric carbons. These optical i1soners and m xtures thereof,
racemat dstapcyshr ringt Hsheodyl grow"f dhe anrloty groups " ingf grohp Wividsmay
I nventl %Q ‘substituted”, "the arylsulfonyl group”, and "the aralkyl group". However, the
aforementioned groups may substitute/bind at any position unless a
substituting/binding position is specifically limited.

The compounds represented by the aforementioned general formulas (I) and
(IT) of the present invention can be converted into salts, preferably, pharmacologically
acceptable salts, if desired; or free bases can be generated from the resulting salts.

Examples of the salts, preferably the pharmacologically acceptable salts of
the compounds represented by the aforementioned general formulas (I) and (II) of the
present invention include acid-addition salts, for example, salts with mineral acids '
such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, nitric acid,
and phosphoric acid; and salts with organic acids such as formic acid, acetic acid,
propionic acid, butyric acid, isobutyric acid, valeric acid, isovaleric acid, pivalic acid,
trifluoroacetic acid, acrylic acid, oleic acid, maleic acid, fumaric acid, citric acid,

oxalic acid, succinic acid, tartaric acid, malic acid, malonic acid, lactic acid, glutaric

acid, sebacic acid, gluconic acid, lauric acid, myristic acid, stearic acid, undecanoic



The, conpounds represented by the aforenentioned general fornulas (I) and
(II} or the salts thereof according to the present invention can exist as
any crystalline form dependi ng on nmanufacturing conditions, or exist as any
hydrate or solvate. These crystalline forns, hydrates or sol vates, and

m xtures thereof also fall within the scope of the present invention.

Pr ef d. d [ | ude, . f

Fol | owi ni i aBnpai e e BaPEETER 6B STMsREwET e RE priieeRt Ry SHTon i s
not | i m§&Gotccid)98thal R t&%phiklicheid, cthmabfic aadP?rtbﬁ)éhésrﬁf oRyd lmd

-4- tr|fluoronethyl 1 Himdazo [4,5 -c]quinoline - Phenyl - 1- (2

-(4-pi pemncdyllu):@t:idybjcrmzhcui rdfdiec acidnastphytie &(Hd] ghutkamiz(atidd -c]Jquinoline (3) 8

i?ﬂSOE 8] -c he }F‘%F’iﬂ% ic eg§i4e£a{n%eorﬂlleggllﬂgeer% and t-hAé IEkreI fluoromethyl -1Him dazo

8- Met hy! - 2- .phem%og)g tilg cgép&irﬁﬁrﬂegwslﬂeﬁwy thé'att’JﬂeLneﬂﬁgﬂé?gm&él%ﬁma%azO( 4,5

-cl- quinoline

8- Met hoxy 2aptiBnoflthé predehéinvieption, kil ISy brodort dihdte rednty¥® iyl exlidd-foim dazol 4,
5-c]- quinoline (6) 1- [2 -(4 -Piperidyl)ethy &%W
-2, 4-di t"rOP”fHOBGﬂ%)h@YIW long pr merelagEiBesic earpensollihgee optica] isomers and

2- Q/CI open % tereof, agelnga%léé gxy l a)h%ttrl]x\élrgof alstorflafl lvslf'{ghﬁ)lqgg rs]é/ope Oli"_tfl(g] pldeas 1‘(4’ 5-cl -

qU|noI|ne

2- Cycl oh@xydtidr. [ 2- (4- pi peridyl)ethyl]-4-trifluoronethyl-1Him dazo[ 4, 5-clqu
i nol i ne (9)

2-tert-Butyl - | The c¢mppingksrrepsdspriedl \bly|thd afareflentipnetegdnelralifekmniaddBafndl, 5- cl qu
i nol i ne E%ﬁ% . . . : .

2- (4- Met WY PP RN AL thereof pacopting te 4o prashyt invantion ean eFishat #a crvefallipgiazof 4,
5-cl- q%ﬂﬂ'd‘eﬂ&cﬂlgg g&ﬁar&?&&u%&'@%ﬂbﬁ@ﬂﬁe 1]s't be; SghQHPﬁE'OQXLI%SEehY']
-4-trifluoronethyl-1H1m dazo - qU|no I ne f

2- (4- Fl Uthesphemydl)ind fqrivs( Aydiaper ordyplvatés) uhl -mixtured Ithafeomitshydl} Withinn dazol[ 4,
5-c]- quinolin

1-[2- (4-% Pﬁécmed);f(%?wpljmwteﬂm uor onet hyl - 2- (4-tri fl uor onet hyl phenyl ) - 1H

2" (1 odasrrgT Y oRBpSIR of ML sy dpsison, Inglnde, Sr mRarmRle. fhe P 4, 5
c] - qui nelipaandslahd salts thereof; however, the present invention is not limited to these
1-[2- (4-Pi peridyl)ethyl]-2- (2 pyrronI) -trifluoronethyl-1Him dazo[ 4, 5-c].

examples:

(1) 1-[2-(4-Piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-c]quinoline

(2) 2-Phenyl-1-[2-(4-piperidyl)ethyl]l-4-trifluoromethyl-1H-imidazo[4,5-c]lquinoline

(3) 8-Chloro-2-phenyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-c]-

quinoline

(4) 8-Methyl-2-phenyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-¢]-

gquinoline

(5) 8-Methoxy-2-phenyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-c]-

quinoline

(6) 1-[2-(4-Piperidyl)ethyl]-2,4-ditrifluoromethyl-1H-imidazo[4,5-c]lquinoline

(7) 2-Cyclopentyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazol[4,5-c]-

quinoline

(8) 2-Cyclohexyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-c]lquinoline

(9) 2-tert-Butyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-clquinoline

(10) 2-(4-Methylphenyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-c]-

guinoline

10



qU|noI|ne (16)
(2 1H | m dazol yl )-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1Hini dazo[4
,5-¢c]- quinoline (17)
1-[2-(4-Piperidyl)ethyl]-2-(2-thiazolyl)-4-trif|uoronethyl-lH—inidazo[4,5-c
]- quinoline (18) 1-[2-(4-Piperidyl)ethyl]

(
-2-(2-t trifluor h 1H C . ne
2- (5- Nep%wg} {v‘%}; Iéoﬁi b lfﬁ%ﬁ%l&lpﬁéﬁygy%ﬂf% tﬁqlu Jo{r’reﬁ%{l[}@# dta%é?i 51?]— i mdaz
0- [4, 5-@lisbligeol i ne (20)
2-(3-Methyl -2-thienyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1Him daz
o- [4, Sié;kﬂjiéhﬁhjon@he@ym)l -[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-¢c]-
2- (2- Fur 1 [2 (4-piperidyl)ethyl]-4-trifluoromethyl-
1Himd ™ ¢] qui nol i ne (22)
[7 4C2| g]r qllﬁ'z)n]g{?e@yi’lphrl[i%l')étﬂyﬂ'@ﬁ"iﬂ@f@ﬂ%{ﬁwld—(ﬁtﬁﬂdo%ﬂi@fh‘}f%elﬁy) -7kt i m dazo-

7- Chl or dmiddzaf4|Ztclajuperiindy| ) et hyl ] - 2- (2-pyrrolyl)-4-trifluoronethyl -1Hi m da
zo- [4,5-c]quinaline 7- Chl oro- 1 -

2- (4- pi pEYI A SOépthylle( (%mpazléwl)ﬂa}wh =4-prifl nerometistlthH-imidageiit dacdo-

[ 4, 5- c]gu%p Jlne (25)

7- Chl or ? -1Him dazol yl)-1-[2-(4-piperidyl)ethyl]-4-trifluoronethyl-
i m dazo[(#s)3~ E2]-(QUP1@@}1H§11%th§7@Q)-(2 -pyrrolyl)-4- tnﬂuoromethyl -1H-imidazo[4,5-c]-

7- Chl or o- 2- 32 furyl)-1-[2-(4-piperidyl)ethyl]- tr|fluoronethyl

1H-i m dgnipoling 5- c]qU|noI|ne (27)

ek p Ty Tont- ot hﬂ?’ ALY e el hl‘&m?eéb{sllr et o

- (4- pi pghLifyipket hyl]-4-trifluoronmethyl - 1H i m dazo - 5-c]quinoline (29) 7
- Chl oro-2-cycl ohexyl -1-12 -(4
- pi peri dyﬁ))leﬂ2l=(yﬂ1}1p41=1dylbéthub{2@(|2etﬂzltgzloly1}-|4itriﬂdazamﬂhﬁl—H-Idinﬁlddmtnlj-n}e (30)
7-Fluoro-2 -phenyl-1-[2-(4 - plperldyl)ethyl] 4-trifluoromethyl-1Him dazo

[ 4, 5- c]quﬁﬁﬁﬁﬁlln (31) 7 - Fluoro-1- - (4-piperidyl)ethyl]-2
- (2-pyr 'Eﬂ%))ﬁl [)2 (& §155;1E%9Jtﬂgﬁ t2h(&| th}é;t}}l)rq glqﬁgoroLn §y1(-:.JLI‘9-"iI1!nn&) 0[’1?5-0]-
quinoline

(19) 2-(5-Methyl-2-thienyl)-1-{2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline

(20) 2-(3-Methyl-2-thienyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline

(21) 2-(2-Furyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-clquinoline
(22) 7 -Chloro-2-phenyl-1-[2-(4-piperidyl)ethyl]-4-triﬂuoromethyl-lH-imidazo-
[4,5-clquinoline

(23) 7-Chloro-l-[2-(4-piperidy1)ethyl]-2-(2-pyrrolyl)-4-triﬂuoromethyl-1H~imidazo-
[4,5-c]quinoline

(24) 7-Chloro-1-{2-(4-piperidyl)ethyl]-2-(2-thiazolyl)-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline

(25) 7-Chloro-2-(2-1H-imidazolyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyi-1H-
imidazo[4,5-c]quinoline

(26) 7-Chloro-2-(2-furyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline

(27) 7-Chloro-1-{2-(4-piperidyl)ethyl]-2-(2-thienyl)-4-trifluoromethyl-1H-imidazo-

11



(32) 7 -Fluoro-1- [2 -(4-piperidyl)ethyl] -2 -(2 -thiazolyl)-4
-trlfluororrethyl 1H i m dazo- [4,5-clquinoline (33) 7 -

Fl uoro-2-(2-1H i m dazol yl)-1-(2-(4-piperidyl)ethyl]-4-trifluoronethyl -
i m dazo[ 4, 5-c]quinoline (34) 7 -Fluoro-2-(2
-furyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoronethyl-1Him dazo-

[ 4, 5-c] Ctgil ‘?I i’?1§11(1§5

7- Fl uor o-T- prperidyl)ethyl]-2-(2-thienyl)-4-trifluoronethyl-1Him daz

0- [4, 5-@RAMOMbroRcycBHeny1-1-[2-(4- p1per1dyl)eth 11-4-trifluoromethyl-1H-imidazo-
-Cycl opentyl - 7-fl uoro-1-[2-(4-pi peridyl) }t,1yl] 4-trifluoromethyl-1Him dazo

- [ 4, 5- diduélawinotige (37) 2

el g;‘gzgmﬁhﬁggg%ggs@amg S A SN G A USAS TP 1  dazo

- pi perlctulgggl Jing-trifluoronethyl - 1H-|mdazo[4 5-c]- quinoline (39) 7
-Met hyl -1-] (4 p| peridyl)ethyl]-2-(2-pyrrolyl)-4-trifluoronethyl-1Him daz

0- [ 4, 5-(6)nlHFhairb12epl{ed§)-112-(MpigeyldyDe{lBA)-4-tritlperontithylel Hyilidazaf4 2 c]-
-thiazol yl) -4 trifluoronmethyl-1Him dazo- [4,5-c]quinoline (41) 2 42 - 1
H | mi dazBtipeline 7 - m et hyI 1-12 -(4 -piperidyl)ethyl]-4-trifluoronethyl-

ot per | oy el Byt A bR By Fe R bty tp?lzf'f"é‘mi&a.f Bridieas) 7
- Met hyl [43 diquidLind peri dyI ) ethyl] -2 -(2 - thienyl)-4-trifluoronethyl-

1Himdazo 12 [4,5-c]quinoline (44)
2- Cycl opiéﬁ)t ?Flmﬂ'ét[wﬂ-pipqrzdy(lhbﬂmlb&@ﬂﬂyia)zeb'ﬁyl priflugnopfetiydridhimnidakzo-1H i mi daz

o- [2 lil noI 45) 2- Cycl ohexyl -
7- rret hyl fq“[%m(‘ﬁlﬁ?perudynet hyl]-4-trifl uoromet hyl - 1H i ni dazo-
[ 4, 5- c] qugyRidbrb48)-183- %@Idublyrﬂr-Mﬂgﬂp&})eﬁdlrl?etﬁglr]mﬁﬁm&xﬁn)e@&yhm

-4-trifluoronethyl -1H i m dazo- qui nolin

1-[2-(4- 1p11qhaazm[4j§'-lc)qmuﬂrqlirie- 2-(2-pyrrolyl)-4-trifluoromethyl-1Hi m dazo-
[4,5-c] clu4) 7- Fluoro 2-(2-furyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo- |
[4,5-c]quinoline

(35) 7-Fluoro-1-[2-(4-piperidyl)ethyl]-2-(2-thienyl)-4-trifluoromethyl-1H-imidazo-
[4,5-c]quinoline |

(36) 2-Cyclopentyl-7-fluoro-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-c]lquinoline

(37) 2-Cyclohexyl-7-fluoro-1-[2-(4-piperidyl)ethyl]l-4-trifluoromethyi-1H-imidazo-
[4,5-c]quinoline

(38) 7T-Methyl-2-phenyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo(4,5-c]-
quinoline

(39) 7-Methyl-1-[2-(4-piperidyl)ethyl]-2-(2-pyrrolyl)-4-trifluoromethyl-1H-imidazo-
[4,5-c]quinoline

(40) 7-Methyl-1-[2-(4-piperidyl)ethyl]-2-(2-thiazolyl)-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline

(41) 2-(2-1H-Imidazolyl)-7-methyl-1-[2-(4-piperidyl)ethyl]l-4-trifluoromethyl-1H-
imidazo[4,5-c]quinoline

(42) 2-(2-Furyl)-T-methyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline

(43) 7-Methyl-1-[2-(4-piperidyl)ethyl]-2-(2-thienyl)-4-trifluoromethyl-1H-imidazo-
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(48) 6-Methyl- |-[2-(4-piperidyl)ethyl] -2-(2-thiazolyl)-4-trifluoronethyl-
1Hi mi dazo- [4,5-c]quinoline (49) 2-(2-1H1m dazolyl)-6-nethyl-
1-[2-(4-piperidyl)ethyl]-4-trifluoronmethyl- 1H im dazo[ 4, 5-c]quinoline
(50) 2-(2-Furyl)-6-methyl-1-[2-(4-piperidyl)ethyl]-4-trifluoronethyl-
1H i mi dazo- [4,5-c]quinoline (51) 6-Methyl-
1-[2- (4 5p§r|d% )lethyl] 2-(2-thienyl)-4- trlfl uoronet hyl - 1H i m dazo-
[ 4, 5- ¢] duihaPPERIAE 52)
2- Cycl opegp ybyﬁlba@ﬁ@vbﬂah%-i ﬂz( 24 ?ﬂfe&ﬂ)ﬁl))sﬁiyhjyi lnﬂu&fohfe'tla!ﬁfﬁﬁ@ﬁxm’a!zo-

hyl

1H i m dazo- [4, 5-c]quinoline Cycl ohexyl - 6- net
- 1-[ 2- (44p-gdeuindliny et hyl ] -4-trifluoromethyl - 1H-i mi dazo- [4, 5- c]qw nol i ne

R e O NN G A T

2- Phenyly l5- peridyl)ethyl]-4,7-ditrifluoronethyl- 1Him dazo[4, 5-c]-
qui nol i n% 5(@%‘5‘1!“&1%“ or o- 2- phenyl - 1- [2-(1-pip

erazi nyl(tex e+ ethyl-2- phédyﬂbQF[GF(Etﬂiyénd)iﬂ}éthfﬁl-d&zmuoidhl&h@’]-ﬂlm-mﬂhm (57)

7- Chl or o- 1- H - (1-pi perazinyl)ethyl]-2-(2-pyrrolyl)-4-trifluoronethyl -

1H i m dd4&-clgwinglieg qui nol i ne  (58)

7-Chl or Qﬁ’%sé—%ﬁe@ﬂ' P}ioPze{é]lgpzlb%éé%l?etnyl]-]2-(%-1gy2rrc§19f) qlzig';ﬁlll()romegh lflll-fllml g‘zag-hyl

i mdazo[

7- Chl or q4 3=]¢uikbtihén dazol yl ) - 1-[2-(1-pi perazinyl)ethyl] -4-trifluoronethyl-
1H 13|mdazo[450]qU|noI|ne (60) 7- Chloro-2 42 -furyl)- 1- [2 -(1

- pi per aZi$yé-Methylt]-[2-@-piperfidylatbnigt2higtthidzolHl)-dittifnoroni et h5l- tHgmiidarot ne  (61)

L i GrnEAgR 11l M dazor [4 52 qui nol [ne (62)

- - qui noline (62)

7 onl FLQ%@)C%“%}ﬁgﬁfigae&a}n-ézn&hypwggga zda%t{/d)gggmey)l(]h 4r1flﬁblfo|n&b‘(381'i§l[7ﬁf1 hyl-1Himd

pi per aziimyddzei4)yc]lqudndlinef | uor onet hyl - 1Hi mi dazo- [4, 5-c] qui nol i ne
(50) 2-(2-Furyl)-6-methyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-c]quinoline '
(51) 6-Methyl-1-[2-(4-piperidyl)ethyl]-2-(2-thienyl)-4-triﬂuoromethyl-lH-imida;o-
[4,5-c]lquinoline
(62) 2-Cyclopentyl-6-methyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline
(53) 2-Cyclohexyl-6-methyi-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-c]lquinoline
(54) 7-Methoxy-2-phenyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline
(55) 2-Phenyl-1-[2-(4-piperidyl)ethyl]-4,7-ditrifluoromethyl-1H-imidazo(4,5-c]-
quinoline
(56) 7-Chloro-2-phenyl-1-[2-(1-piperazinyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline
(57) 7-Chloro-1-[2-(1-piperazinyl)ethyl]-2-(2-pyrrolyl)-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline
(58) 7-Chloro-1-[2-(1-piperazinyl)ethyl]-2-(2-thiazolyl)-4-trifluoromethyl-1H-
imidazo{4,5-clquinoline

(569) 7-Chloro-2-(2-1H-imidazolyl)-1-[2-(1-piperazinyl)ethyl]-4-trifluoromethyl-1H-
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(64) 7 -Fluoro-2-phenyl- 1-[2 -(1

-pi perazinyl)ethyl]-4-trifluoronethyl-1Himdazo- [4,5-c]quinoline (65) 7
-Fluoro-1- [2-(1-piperazinyl)ethyl] -2 -(2
-pyrrolyl)-4-trifluoronmethyl-1Him dazo- [4,5-c]quinoline (66)
7-Fluoro-I|-[2-(!-piperazinyl)ethyl]-2-(2-thiazolyl)-4-trifluoromethyl-IHim
i dazo- [4..5-¢ inol.ine (67) 7 -Fluoro-2-(42 -1Him dazolyl)- 1-

(2-(1- pi%‘elrg%lzz‘%[’?féf?"e‘%lﬁ&g/iﬂﬁ‘ef 4-trifluoromethyl-1H inidazo[ 4, 5-c] quinoline (68)
7 -Fl !Jor(‘50?7-(Caﬂ$ﬂdlel2)-ful=yl[)f'i'-[Q3(1?i?&é%EDXiHy?]t@YﬂihnéroHe'tMlLi@!-@ﬁﬁiafﬂ_bﬂ -

1H i m dazo- [4,5-c]Jquinoline (69) 7 -Fluoro- 1- [2 -(1 - piperazinyl)

et hyl] -[,5-¢lg@uinokinenyl)-4 -trifluoromethyl- 1Him dazo- [4,5-c]quinoline

(70) 2 - | gpenty] - 7-fl uoro- 1- - - piperazjnyl)ethyl] -4

trifl u&ﬁmﬁﬁ@?@-& -ﬁlrﬁlaarfamYE>&$‘3‘5ﬁ?-a%'.%%lﬂarlrlﬁ-é-t(r#iﬂoromeéhy{lh-lmldazo-
2-Cycloqgﬁthzfghﬂgro-l-[2-(I-piperazinyI)ethyI]-4-trifIuoronethyI-H-inidaz
o- [4,5-c]quinoline (72) 7 -Methyl-2 -phenyl- 1- [2 -(1 -piperazinyl)

et hyl] -2} TiChlatoroepeidpgntylii-[2Ri dagarazing])btlg] leuHtrifhomomef ) 1H-imMagbhy| -
1-12 -(1 - piperazinyl) ethyl] - 2 -(2 -pyrrolyl)-4 -trifluoronethyl -

1H i mi dddé-clpaingligg qui nol ine (74) 7 -Methyl- 1-[2 -(1 - piperazinyl)
ethyl] -2a¢ st hiazol yl ) -4-tyi,fl.uoromet -1 JH-i-m dazos 5-¢l qui nol i ne
(7S] b 4891+ EmgrRibRloReky o o Bty A oSt St e £
-4-triflugggeiabihe | H 14 imdazo[4,5-c]quinoline (76) 2 42 -Furyl) -7 -m
ethyl- 1- [2 -(1 -piperazinyl) ethyl] -4-trifluoronethyl-1Him dazo-

[ 4, 5- c] d6#NOFlyreo-2tpienylF 1-[RA(bpiperazityDethgl]-4-rifl yirpmethyl A Hhithdetdryl | - 2 - (2
-thienyl)-4-trjfh$oronethyl- 1H i m dazo- [4,5-c]quinoline (78) 2

- oycl opdAByHIUR PRt hyl - T - [ 2 -(1 -piperazinyl)ethyl] -4
“triflu 5.1Lrokt i3 a2 Tt e cliohexyl = 7-m
e A e R LS

[ 4, 5- c] d4j5rduineline
(66) 7-Fluoro-1-[2-(1-piperazinyl)ethyl]-2-(2-thiazolyl)-4-trifluoromethyl-1H-imidazo-
[4,5-c]lquinoline
(67) 7-Fluoro-2-(2-1H-imidazolyl)-1-[2-(1-piperazinyl)ethyl]-4-trifluoromethyl-1H-
imidazo[4,5-cjquinoline
(68) 7-Fluoro-2-(2-furyl)-1-[2-(1-piperazinyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline
(69) 7-Fluoro-1-[2-(1-piperazinyl)ethyl]-2-(2-thienyl)-4-trifluoromethyl-1H-imidazo-
[4,5-c]lguinoline
(70) 2-Cyclopentyl-7-fluoro-1-[2-(1-piperazinyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline
(71) 2-Cyclohexyl-7-fluoro-1-[2-(1-piperazinyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline '
(72) 7-Methyl-2-phenyl-1-[2-(1-piperazinyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline
(73) 7-Methyl-1-[2-(1-piperazinyl)ethyl]-2-(2-pyrrolyl)-4-trifluoromethyl-1H-imidazo-
[4,5-c]lquinoline
(74) 7-Methyl-1-[2-(1-piperazinyl)ethyl]-2-(2-thiazolyl)-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline

(75) 2-(2-1H-Imidazolyl)-7-methyl-1-[2-(1-piperazinyl)ethyl]-4-trifluoromethyl-1H-
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(80) 6-MNethyl-2-phenyl- 1- [2 -(1 - piperazinyl)ethyl]
-4-trifluoronethyl-1Himdazo- [4,5-c]quinoline (81) 6-Methyl- 1 -[2 -(1
-pi perazinyl) ethyl] -2 -(2-pyrrolyl)-4-trifluoronethyl - 1H i m dazo-
[4,5-c]quinoline (82) 6 -Methyl- 1 - [2 -(1-piperazinyl)ethyl 1 -2 - (2 -
thiazolyl)-4-trifluoromethyl- 1Himda z o- [4,5-c]Jquinoline (83) 2 42 - 1

H I m daz 1- [2 -(1 -pip erazinyl)ethyl]-4-trifluorom
ethyl- 1 M%%r(l{[‘g’gzﬁﬁh@cﬁ quinoline (84) 2 -(2 -Furyl)-6-methyl- 1- (2 -(1

- pi per az(7gy bY2-Ftulyl)-lr-méehly1-it fb W opayeh fivh b e thiph il At rdRg @romb fhy3-161-Gidags-i ne .
(85) 6-Methyl- 1 -[2 -(1 -piperazinyl)ethyl] -2
- (2-t hi elyd-ylaninoting | uor onet hyl - 1H i m dazo- [4, 5-c] quinoline (86) 2

100! P B REL LT bbb RSB S oL ot

- pi per azﬂdﬁ%]éﬁfrﬂlﬁh -4 - trifluoronethyl- 1Him dazo- [4, 5-c] qU| nol i ne (88)
7-Chl oro-1 2-nor phol i nyl ) et hyl |l -2-phenyl -4-trifluoronethyl-1Him dazo-
[ 4, 5-c] qﬂﬂhﬁ)-ldynbpéﬁ@) -7-methyl-1-[2-(1-piperazinyl)ethyl]-4-trifluoromethyl-1H-imidazo-

7- Chl or o- I-[2 (2-norpholinyl)ethyl]-2-(2-pyrrolyl)-4-trifluoronmethyl-1Him
dazo- [4;5clgrigiingl i ne (90)

7- Ol or Qs 2 BRI PPOL LKL Yo 231 LLAZSLM MG Al A HRGARRLRY - ¥ m

-1-12-¢( 2[-4[3)6]Qﬂﬁl|ohﬂy| Yethyl] -4-trifluoronethyl - 1H 15

i mdazo[4,5-cJquinoline (92) 7 -Chloro-2 -(2-fury %2
- nor phol BAY§-Meshplyd-pheuyl-1+-12- [ Ripexsainybethyl]- #trlﬂpdamthyhl -lm]léﬁmnol ine (93)

7 -Chlor 42 -norpholinyl)ethyl] -2 -(2 -thienyl)-4-trifluoronethyl -
1I—I—irrida[§§'g]flﬁ1["§hBTqU| noline (94) 7 -Chloro-2 -cyclopentyl- 1-[2 -(2 -m

LBt M A o e SRl

IH i m ddﬁ@-c]gﬂmbhn@éw nol i ne P V! a V!
(82) 6-Methyl-1-[2-(1-piperazinyl)ethyl]-2-(2-thiazolyl)-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline
(83) 2-(2-1H-Imidazolyl)-6-methyl-1-[2-(1-piperazinyl)ethyl]-4-trifluoromethyl-1H-
imidazo[4,5-clquinoline
(84) 2-(2-Furyl)-6-methyl-1-{2-(1-piperazinyl)ethyl]l-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline
(85) 6-Methyl-1-{2-(1-piperazinyl)ethyl]-2-(2-thienyl)-4-trifluoromethyl-1H-imidazo-
[4,5-c]quinoline
(86) 2-Cyclopenty1-6-methyl-1-[2-(1-piperaziny1)ethyl]—4-triﬂuorometh'yl-1H-imidazo-
[4,5-c]lquinoline
(87) 2-Cyclohexyl-6-methyl-1-[2-(1-piperazinyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-c]quinoline
(88) 7-Chloro-1-[2-(2-morpholinyl)ethyl]-2-phenyl-4-trifluoromethyl-1H-imidazo-
[4,5-c]lquinoline
(89) 7-Chloro-1-[2-(2-morpholinyl)ethyl]-2-(2-pyrrolyl)-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline
(90) 7-Chloro-1-[2-(2-morpholinyl)ethyl]-2-(2-thiazolyl)-4-trifluoromethyl- 1H-imidazo-
[4,5-clquinoline

{91) 7-Chloro-2-(2-1H-imidazolyl)-1-{2-(2-morpholinyl)ethyl]-4-trifluoromethyl-1H-
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(96) 7 -Fluoro-1- [2 42 -norpholinyl)ethyl] -2 -phenyl-4-trifluorom

et hyl - 1H -i m dazo- [4,5-c]quinoline (97)

7- Fluoro-1-[2-(2-norpholinyl)ethyl]-2-(2-pyrrolyl)-4-trifluoronethyl-1Him
dazo- [4,5-c]quinoline (98) 7 - Fluoro-1 -[2 -(2-norpholinyl)ethyl] -2 -(2
-thiazolyl)-4- trifluororrethyl 1H i m dazo- [4, 5-c]quinoline (99)

7- Fl uora- 2-( 2+ zonI)-I-[2 (2-morpholinyl)ethyll-4-trifl uoromnethyl-|
|mdazofli§lzg>4“§]-c u"ﬁ e (100) 7 -Fluoro-2 -(2 -furyl)-1-12 -(2

- m)r phol byt bﬁlJ}MJQJ-(*Z“f‘uHID fll[EQQ%B%FHmhnylﬂe'fhylgﬂc;%ﬁﬁor&xﬂe&yplHl«ihﬂ%ioﬂe (101)
7-Fluoro-1- [2 -(2 -norpholinyl) hi enyl)-4-trifluoromnethyl

- 1H i m débeclafispBre] qui nol i ne (102)

2- Cycl opent vl - rol[ 2- polln -4-trifluoronethyl-1Himd

azo- [ 4, (G5 ﬁy&G{%ﬂ d2mey nﬂg}[wﬁﬁe@yq EH' ‘tigfgeropethylol H-jmidazo-

- mor pholyj Ry, 4 -trifluoronethyl- 1Him dazo- [4,5-c]quinoline (104)

7 -Meth [%IB J]%EPQMZ\J -norpholinyl)ethyll -2 -phenyl-4-trifluoronethyl -

1H-| mi daaow [4ldve-2l Gdiopehiyna -6 129 orpholih il -4dtrifludrdme thyDn Hhigdid ane- ) et hyl ]
-(2 -pyrrol yll) 4-trifluoromethyl- 1H i m' dazo[4 5-c]quinoline (106) 7 -M

et hyl - 14,5¢3quipglingrpr phol i nyl ) ethyl] -2 -

-t hi azol r y ui nol -1
| a0 Pl ey %zmw"llﬁ%ﬁ%%a PR fiitato

-trlfl UQL Breddiblind H 16 im dazo[4, 5-c]quinoline  (108) 2 -(2 -Furyl)- 7

-methyl- 1 -2 -(2 -norpholinyl)ethyl] -4-trifluoronethyl- 1Him dazo-

[ 4, 5- c] 426 rioFluseo-1 1093 -myorp Meltitmyileth 1142 phR ny bt pilflobromyd thel: hif{ijnid£zo- ( 2

-t hi enyl% 4- trlfl uoromnet hyl - 1H i m dazo- [4,5-c]quinoline (110) 2 -

Oycl opentfrelquinoling hy| - 142 - (2 -norpholinyl)ethy] -4- trifluoronethyl -

2 Cycl ooyl TR AP PR B oty R B ST i i
zo- [ 4, 4,6]cduiindlinene
(98) 7-Fluoro-1-[2-(2-morpholinyl)ethyl]-2-(2-thiazolyl)-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline
(99) 7-Fluoro-2-(2-1H-imidazolyl)-1-[2-(2-morpholinyl)ethyl]-4-trifluoromethyli-1H-
imidazo[4,5-clquinoline
(100) 7-F1uoro-2-(2-f1iryl)-1-[2-(2-morpholinyl)ethyl]-4-triﬂuoromethyl-lH-imidazo-
[4,5-clquinoline |
(101) 7-Fluoro-1-[2-(2-morpholinyl)ethyl]-2-(2-thienyl)-4-trifluoromethyl-1H-imidazo-
[4,5-c]lquinoline
(102) 2-Cyclopentyl-7-fluoro-1-[2-(2-morpholinyl)ethyl}-4-trifluoromethyl-1H-imidazo-
[4,5-c]lquinoline
(108) 2-Cyclohexyl-7-fluoro-1-[2-(2-morpholinyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-c]lquinoline
(104) 7-Methyl-1-[2-(2-morpholinyl)ethyl]-2-phenyl-4-trifluoromethyl-1H-imidazo-
[4,5-clquinoline
(105) 7-Methyl-1-[2-(2-morpholinyl)ethyl]-2-(2-pyrrolyl)-4-trifluoromethyl-1H-
imidazo[4,5-clquinoline
(106) 7-Methyl-1-[2-(2-morpholinyl)ethyl]-2-(2-thiazolyl)-4-trifluoromethyl-1H-
imidazo[4,5-clquinoline

(107) 2-(2-1H-Imidazolyl)-7-methyl-1-[2-(2-morpholinyl)ethyl]-4-trifluoromethyl-1H-
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(112) 6 -Methyl- 1- [2 42 -norpholinyl) ethyl] -2
- phenyl - ‘4-trifluoronet hyl - 1H i1 m dazo- [4,5-c]quinoline (113) 6-Methyl- 1-
[2 -(2 -nmorpholinyl) ethyl] -2 -(2 -pyrrolyl)-4-trifluoronethyl- 1H
i mdazo[ 4, 5-c]quinoline (114) 6-Methyl - 1- [ 2 -(2 -norpholinyl)ethyl] -2
-(2 -thiazolyl)-4 -trifl uororrethyl -1H imdazo[ 4, 5-c]quinoline (115) 2 42 -
1H | m dazal,yl 6- et -(2 -norpholinyl)ethyl] -4-trifluoronethyl-
1H imdlg%%ﬁ)[‘ﬁc“f‘ﬂﬂf‘?%ﬁ ne (116) 2 -(2 -Furyl)-6-methyl -1- [2 -(2
- mor phol 1 9y) 2- (zei?m’;lﬂ 7 néethwi fd- wofngf%m#rgﬁ?%mﬁgae%dﬁhﬁ:pﬂ{qmmu ne

y - -

(117) 6 -Met - -rmrph0|ny
-t hi enyl}; 54e]t1u1m‘ol1ue)rorret hyI i m dazo[ 4, 5-cl qui noline (118) 2

- Cycl opentyl -6 - 52 nmor phol i n I)eth ] -4 -trifluoronethyl
I it A éuqznrapmb@hezl Sp Bk gt Hipsdase

-(2-nor p[gcg HX]?)oﬁhpyl | -4-trifluoronethyl - 1H- i m dazo[ 4, 5-c] qui nol i ne (120)
4- Cycl oprbpx} enyl -1-[2-(4-piperidyl)ethyll-IHimdazo(4,5-c]quinoline
(121) 4-@1ycd- Qpélepéﬁtyll'i’—ﬁx?etﬂﬂ t-@-@ehbfhHo)ial ¥yl - £ trifldoromethyl-1H-
-pyrrolyl)-1Him dazo[ 4,5 -c]quinoline (122)

2,4-Di phehgiaitm[‘i{izlqmnqiuperu dyl)ethyl I -l Him dazo[4 5-cl quinoline (123)
?152)enyl(151)[£C§1é1101(1)e}87?r7| dgtlh%rﬁi fﬂé(ld morgl%olpr}grli)egh%i )l tri lfozngrge Tiol( ilHSmﬁ u' noline
4- (2- Furpyls)c)daimbrRAY! -1 - [ 2- (4-pi peridyl)ethyl|-IHim dazo[4, 5-c]quinoline

(125)

2- Pheny|(112) @Medhyii Ik ety bnphbliny D ethyl] 2-pieing v trifludrome iy k-0 Hdinfidgdoqui nol i ne
(126) 4-Cyano-2-phenyl-1-[2-(4-piperidyl)ethyll-1Himdazo[4,5-c]quinoline
17 ( 127) [4,5-c]quinoline

?1% egRgg@eﬁ@{lml{{ -IF'Q(&:?tE\éIrfbhghggl:j%t ]gzgtzw,}awﬁg@ﬁég% i 1_§]I,ﬂui nol i ne

- €] qui Nakni@ezof, 5-aldu@xdlinec aci d (129) 2 -Phenyl - 1- - (4-pi peridyl)ethyl]
-l Himdazo [4,5-cl quinoline-4- carboxam de 21‘?§130 Phenﬁ 1- [2 -(1
- pi per az(ﬂh‘%/)I Mteﬂwl]l'@ (2tmpprpholbinyprshiyH2-(2thia ﬂhﬁﬁ{lﬁlugmn@qt yl- 4 noI in (131)

1-[2 41 i thyl] -2 -(2 -pyrrolyl)-4-trifluoronethyl
-1I—I-|mdazo?5)zfl“§g 1C}li(mlogllﬂenol|n (132) 2 -Phenyl- 1- [2 -(3 - piperidyl)

et hyl ] -(415ta-i2f{ MArQaBiH)- emekh!fmzﬂ@zzabﬂplﬁﬂﬁxlygutm L BAAubrb3Dth =102 -
-Piperidyl)ethyl] -2 -(2 -pyrrolyl)-4-trifluoronmethyl -1H i m dazo[4, 5- c] -
imidazo{4,5-c]Jquinoline

(116) 2~(2-Furyl)-6-methyl-1-[2-(2-morpholinyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-c]lquinoline

(117) 6-Methyl-1-{2-(2-morpholinyl)ethyl]-2-(2-thienyl)-4-trifluoromethyl-1H-
imidazo(4,5-c]quinoline

(118) 2-Cyclopentyl-6-methyl-1-{2-(2-morpholinyl)ethyl]-4-trifluoromethyi-1H-
imidazo[4,5-c]quinoline

(119) 2-Cyclohexy1-6-methy1-1-[2-(2—morpholinyl)ethy.l]-4-triﬂuoromethyl-1H-
imidazo[4,5-c]lquinoline

(120) 4-Cyclopropyl-2-phenyl-1-[2-(4-piperidyl)ethyl]-1H-imidazo(4,5-c]quineline
(121) 4-Cyclopropyl-1-[2-(4-piperidyl)ethyl]-2-(2-pyrrolyl)-1H-imidazol4,5-c]quinoline
(122) 2,4-Diphenyl-1-[2-(4-piperidyl)ethyl]-1H-imidazo[4,5-c]lquinoline

(123) 4-Phenyl-1-[2-(4-piperidyl)ethyl]-2-(2-pyrrolyl)-1H-imidazo[4,5-clquinoline
(124) 4-(2-Furyl)-2-phenyl-1-[2-(4-piperidyl)ethyl]l-1H-imidazo[4,5-c]quinoline

(125) 2-Phenyl-1-[2-(4-piperidyl)ethyl]-4-(2-thienyl)-1H-imidazo(4,5-¢clquinoline
(126) 4-Cyano-2-phenyl-1-[2-(4-piperidyl)ethyl]-1H-imidazo[4,5-clquinoline
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qui noline (134) 1- [2 42 -Mrpholinyl)ethyl] -2-phenyl-4-trifluoronethyl -
1Hi m dazo[4,5-¢cl - quinoline (135) 1- [2 42 -Morpholinyl)ethyl] -2-(2
-pyrrolyl)-4-trifluoromethyl-1Him dazo[4,5-cl - quinoline (136) 2

- Et hoxymet hyl -1-[2 -(2 -thi onorpholinyl)ethyl] -4 -trifluoronethyl -

1Him dazo- [4,5-c]quinoline (137) 1- [2 48 -Azabicyclo[3.2.1]octan- 3

| )eth en trif dazo[ 4, 5-C ollne 138
1y[)2 (8%&%%‘% @Géf%’[t%% HGPESL? eRels %’é‘?ﬁfr%lfz{?(‘ ‘%ZPB‘H 91“% atjnqliier | uoE oma% hyl
- 1H i mdagof-fhenl A N%ibbed 1%8}1]—111{ émdé%[@%eé] 1'n)>n?1e 4RBEPKy1i# acid
-trifluoronethyl-" 1H i mdazo c] qui nol i ne 140) 1-(2
- Am noet(h99))2-Phéyl- 1p52r Meplpémdyd)dthylﬂ41mbmdnz¢t§tl5-c]dﬂtinbhhe}azaarlﬁo&,a5ude
-c]quinollne £ % nethylanlnoethyl) 2- phenyl - 4- trlfluoronethyl
1H i i dd28( 2 -Bhepyl-1-[2 IﬁBF’iaﬁElYl e thy)-4-friflgoromgthl Hiiimidarotd. brgl-) - 2 -
-pyrrol(ﬁ% BIrlfluoronethyl 1Himdazo [4,5 -c] - quinoline (143)

2- Phenyl T (3-pyrrolidinyl)ethyll-4-trifluoronethyl-IHimdazo[4,5-cl-

qui nol i n@31)(1L@(1-Ripetazithd)etWABRI(Dipyydol |Y-AVtk Ifl voRorded hyl-1H-imidazo(4,5-c]-
-pyrronI) 4-trifluoronethyl - 1H—inidazo (4,5-cl - quinoline (145)
6, 7, 8, 9-qréreliteydr o- 2- phenyl - 1- -(4- plperldyl)ethyl]

‘ghte;'yf g YBhA '%LRTP%@Q@ T Pem st Shemngheot frdanally 7
[ 5, 4-dl QYfré)QIp@D@a]{’lIBLHH&lP&h?ﬁ -2- ((2%)‘0191@)11 t'rliRJi‘Mlq@Ehyl-]lH [Ridubdtaplperidyl)

et hyl ] -(2 -pyrrolyl) - trifluorometh
|nldazo@ﬁumddknyclopenta[b]pyrld|ne (148) 6 7 D hydro- 1- [2 -(4-

plperldyl - -t hi azol I) 4 -trifluoro

i m dazo(% %{?CMB%WL&{’BTW Toaphied RAYl-fa) @refme'iﬁyg'saﬂaméazq[éf’ b 1
|n1dazm%?%f1 ol-[2 -(4-piperidyl)ethyl] -4-trifluoronethyl -1H

i m dazo( d1cyc|openta[b]pyridine (150) 2 -(2 - Furyl)-6,7 -dihydro- 1-[2
- (4- pi per3zjyl-)ReRV biphofiny) éthlyll - @sptrnylyh)-4L tifl wordma thyl-1 H-imidazo(4,5-c]-

quinoline

(136) 2-Eithoxymethyl-1-[2-(2-thiomorpholinyl)ethyl]-4-trifluoromethyl-1H-imidazo-
[4,5-c]quinoline

(137) 1-[2-(8-Azabicyclo[3.2.1]Joctan-3-yl)ethyl]-2-phenyl-4-trifluoromethyl-1H-
imidazo{4,5-clquinoline |

(188) 1-[2-(8-Azabicyclo[3.2.1]octan-3-yl)ethyl]-2-(2-pyrrolyl)-4-trifluoromethyl-1H-
imidazo[4,5-c]lquinoline

(139) 1-(2-Aminoethyl)-2-phenyl-4-trifluoromethyl-1H-imidazo[4,5-c]quinoline
(140) 1-(2-Aminoethyl)-2-(2-pyrrolyl)-4-trifluoromethyl-1H-imidazo[4,5-clquinoline
(141) 1-(2-Dimethylaminoethyl)-2-phenyl-4-trifluoromethyl-1H-imidazo[4,5-c]-
quinoline

(142) 1-(2-Dimethylaminoethyl)-2-(2-pyrrolyl)-4-trifluoromethyl-1H-imidazo[4,5-c]-
quinoline

(143) 2-Phenyl-1-[2-(3-pyrrolidinyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-c]-
quinoline

(144) 1-[2-(3-Azetidinyl)ethyl]-2-(2-pyrrolyl)-4-triﬂuor0methyl-1H-imidazo[4,5-c]-
quinoline

(145) 6,7,8,9-Tetrahydro-2-phenyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-

imidazo[4,5-c]lquinoline
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[5,4-dlcycl openta[ b] pyridine (151) 6,7 - Dihydro-1 - [2 -(4- piperidyl)
ethyl] -2 -(2 -thienyl)-4-trifluoronmethyl- 1H i m dazo-

[ 5, 4-dl cycl openta[ b] pyridine (152) 2 -C yclopentyl-6,7 -dihydro- 1-[2 -(4
-piperidyl) ethyl] -4 -trifluoronethyl- 1H

i m dazo[ 5, 4-dl cyel opent a[ b] pyridi ne (153) 2 Q/clohexyl 6,7 -di hydro- 1-

| { g- 24;']p L@%f‘d gg r{%lgr%ﬁoy %}Ppaﬁﬁﬂg ugolli)(e)r yl%’thyl]-:léll-_#rlf{n oromethyl -1H-imidazo-

2- Phenyl -5|4-_[1]%y£16p4}it9ﬁ,l] Wydihet hyl ] -4-trifluoromethyl -1 Himdazo[5, 4-dlthieno
- [32b[]pyr|d|ne 5% 2 -Phenyl- 1- [2 -(4 -piperidyl)ethyl]
-4-trifley bﬁirE{Dlgalydrol}-I{Z -tdi- ﬂ@zuﬁiﬁl)éthyﬁ]z {2-gyrr8@yl-4-trifyodroing thiydilie  (156)
2- Phenyl - | - (4-pi peridyl)-4-trifluoronethyl-lHimdazo[4,5-c]quinoline
(157) 2 mpﬁémg‘i diﬁYCf@enEaibl%’Pﬂé% dyl )propyl] -4- trifluoromethyl- 1

H d
1- |[r2n (gz(ggg)y%am n%lll y%'{leplp%%ltﬁ @Tthﬁn %‘%’i}‘ﬁaﬁﬂl’ L tlc‘ilgélg (ﬁnghgll qU| nol i ne
(159) 1- 1hﬂdéﬁ@ﬂl§d]@rﬂmheﬁ[h}>pb&mﬁ:mt hyl - 2- phenyl - | Hi m dazo[ 4, 5- c] qui nol i ne
160
E1 Ma% hy| (149 fhédihydror (-1 HiipHdsaplihd #gi(4nminesidbaihnll-4-triflppreseshyl; Hic] -
I 4- et hyl - 2 h |- 1 H-imd 4,5
2] Gui nar AL e BESEES (To2) N [ 2 -(4-Nbthyl -2 -phenyi -
H-i m dazgkd ﬁ(?f‘gfylp@lﬂﬂh%ﬂbh} g—w#%fﬁﬁﬂt)&ﬁ&ljﬂ -tr{fh@3dmethyl-1H-imidazo-
N- Met hyl - N - [ 2- (4-net hyl - 2- phenyl i mdazo[ 4, 5-cl quinolin-I-yl)ethyl]-

t hi our ea{5(41¢ﬁ]4yclolzb21tzﬂ[mm1;ehhyl - 2 -phenyl - f | Himnmdazo

4 5- 9 (165

['\*l[fz EL‘%{BH({/} %ﬁ}@ Ml&%ﬁ@ﬁ?&ﬂsu f%a%qgfbr‘% ﬁn%u ( %{}rﬁ%lwﬂ%ene-
su onarps

e
1- ( 2- Guani dﬁl]ﬁ%%@‘%)ﬁt?[bélpyndlﬁ -2-phenyl -1 H i m dazo[ 4, 5-cl qui noline (167)
2- Met hyl(aM)rmC&blbﬁex(tﬁ}-Q,heﬁyjrdﬁ-1—[2'-M-pi@bﬁﬂﬁbdft}atrl-]-l#briﬂlidiameﬁf}’lﬁm| qui nol i n-1 -
yl ) et hyl | acet am de z .
2- Met hy|1m#mlfr\|4{dicy[c Peg ARy BAiAe) - 4-tri fl uor omet hyl - | Hi ni dazo[ 4, 5- ¢] qui no

lplhg;lyl ) % ﬁ% Pé%llr)% tﬁ;?[ndﬂxry &%?%%4 81%%@%%&3%% uoron'{e%hylgl%{-lmldazo-
yl)et hy|[]5,aecﬂt=f’dn!¢‘ﬁta[b]pyrldme
(154) 2-Phenyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[5,4-d]thieno-
[3,2-blpyridine
(155) 2-Phenyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-c][1,5]-
naphthyridine
(156) 2-Phenyl-1-(4-piperidyl)-4-trifluoromethyl-1H-imidazo[4,5-c]lquinoline
(157) 2-Phenyl-1-[3-(4-piperidyl)propyl]-4-trifluoromethyl-1H-imidazo[4,5-c]quinoline
(158) 1-[2-(n-Butylamino)ethyl]-4-methyi-2-phenyl-1H-imidazo[4,5-c]quinoline
(159) 1-[2-(Benzylamino)ethyl]-4-methyl-2-phenyl-1H-imidazo[4,5-clquinoline
(160) 4-Methy1-2-phenyl-1-[2-(triphenylmethylamino)ethyl]-1H-imidazo[4,5-c]-
quinoline
(161) Benzyl N-[2-(4-methyl-2-phenyl-1H-imidazo[4,5-clquinolin-1-yl)ethyllcarbamate
(162) N-[2-(4-Methyl-2-phenyl-1H-imidazo[4,5-clquinolin-1-yl)ethyl]lacetamide
(163) N-Methyl-N’-[2-(4-methyl-2-phenyl-1H-imidazo[4,5-c]lquinolin-1-yl)ethyl]-
thiourea
(164) N-[2-(4-Methyl-2-phenyl-1H-imidazo[4,5-clquinolin-1-yl)ethyllmethane-

sulfonamide
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(170) 2,-Dimethylamno-N[ 2 - [2-[2 -pyrrolyl)-4-trifluorom
ethyl-1Him dazo[4,5 -c] - quinolin- 1-yl]ethyl] acetamde (171) 2
-Amino-N- [2 42 -phenyl-4-trifluoromethyl- 1Himdazo [4,5 -c]quinolin-
1-yl)- ethyl]acetamde (172) 2 -Amino-N-[2- [2 -(2 -pyrrolyl) -4
-trifluoronethyl- IHimdazo [4 5 -c]Jquinolin- 1 - yI]ethyI] acet am de

"o qui ndt RS S a2 BRRRA et AT RS (RER e

enzyl - 4- ﬂqﬂaggmqm )ethyl] - 2 phenyl -4-trifluoronet hyI - 1 Himdazo[4,5 -c]
- quinoline (175) 7 -Chloro-2 -(2 -hydroxyphenyl)- 1- (2 -(4-
pi per i dyL§&thiA-Grudnidindethibs-onethily?-phehylt I daidyzd[455-cloginailei ne (176)

7-Chl oro-2-(2 oxy eridyl)ethy 4-trifluoronethyl -1 H
i i dazo[ﬁg@ %ﬁ\%ﬁbﬂwrﬁeﬁ%%w %émtﬂﬁag Qm**(témﬁé %&ﬁ M@Hro lin-}-5

-(4-pi p%,rl }]1 a% ihe-4 -trifluoromethyl- 1H imdazo[4, 5-el quinoline (178)
7-Chl o oxyphenyl )-1-[2-(4-piperidyl)ethyll-4-trifluoronethyl-IH
i m dazo[(46© Z;Mqtlhy‘lﬁﬂnliﬂbeN [01Z92-pFrroGlkarifludrontethil UH G ddwidy b delquidolin-2 - (4-
pi peridyl)ethyl]-4-trifluoromethyl- 1H imdazo[4,5-clquinoline (180) 7
- Chl or o- 12YU<’(thyH%Qelﬁm3d19henyl )- 1- [2 -(4- pi peri dyl ) et hyl]

) f—llytj; I()I(l)} ﬁge?%t hgt.}lylaml Méj &i&[ﬁﬂé’? 4(%%%?8 l%éix%lv?fo[g% c]Jquinolin-1-

-4-triflgue tcgﬁélmagl 20 im dazo[4 5-c] qui noI | ne (182) 2 -(2
- Met hoxyphenyl )-7 -methyl- 1 - (2 -(4-piperidyl) ethyl] -4
-t ri fl uditohex Ryhethylashinp Y -Palfo(24pBrelyhd-trofl iereme11gd) L Eim {dg zo[MhFdelox y phenyl ) -

i dazoturinstio TN TAERERS 2 S5 M et noxyphenyl )= 7 -m ethyl - 1- [ 2
( A g pi p?injﬂ Agﬁ;@(&i;l[ﬁ égyphteﬁyu h‘qﬁgﬁ@i‘?ﬁxf@éhyl wlmh%gﬂgfg%ﬁ%(ﬁ%ﬁg;yﬂol i ne
- 4- tr| f |elﬂlW1MEtahlyi|de 1H i m dazo[ 4, 5-cl qui nol i ne
(172) 2-Amino-N-[2-[2-(2-pyrrolyl)-4-triﬂu0romethy1-1H-imidazo[4,5-c]quinolin-1-
yllethyllacetamide
(173) 1-Acetyl-4-[2-(2-phenyl-4-trifluoromethyl-1H-imidazo{4,5-clquinolin-1-yl)ethyl]-
piperidine
(174) 1-[2-(1-Benzyl-4-piperidyl)ethyl]-2-phenyl-4-trifluoromethyl-1H-imidazo[4,5-¢c]-
"quinoline
(175) 7-Chloro-2-(2-hydroxyphenyl)-1-[2-(4-piperidyl)ethyll-4-trifluoromethyl-1H-
imidazo[4,5-cJquinoline
(176) 7-Chloro-2-(2-methoxyphenyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-
imidazo[4,5-c]quinoline
(177) 7-Chloro-2-(3-hydroxyphenyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-
imidazo[4,5-clquinoline
(178) 7-Chloro-2-(3-methoxyphenyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-
imidazo[4,5-clquinoline
(179) 7-Chloro-2-(4-hydroxyphenyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-
imidazoi4,5-clquinoline
(180) 7-Chloro-2-(4-methoxyphenyl)-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-
imidazo[4,5-¢c]quinoline

(181) 2-(2-Hydroxyphenyl)-7-methyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-

20



(186)

2-(4- I\/bt‘hoxyphenyl )-7-methyl -1 -[2-(4-piperidyl)ethyll-4-trifluoronethyl-1H
i m dazo(4, 5-cl quinoline The novel 1H i m dazopyridine derivatives
represented by the aforenentioned general formula (1) or (Il) according to
the present invention can be prepared by, for exanple, various nethods

such as gex |-k &I q? L ow, however, the preparation nethods of the
conpoundlgﬁsggpot[%fé CE uelgglﬁ ®invention are not linited thereto. In the

fol I owi ngspy 2paNRth pﬁamwlsnetﬁppxsi[éJ'(4:plﬁ%@idwamyqnfufiﬂﬁﬁoh@thﬂmnounds
W

represented by the arorementioned general formula (I) be gi ven, and
it is obwidami4,halquihede preparati on met hods include the preparation

nmet hods Qf _t cqonmpounds _represented by the aforenentjoned general formula
(11). As<1§ﬁ%e£]-$ﬁi-ﬁg'3r°§yﬂ A -ﬂ}f'éﬁhloh?%f4-?wsr§esﬁﬁ§aﬁa4§tr uﬁrﬂ@egryé&éh

i nventi oy ;qb Nes 5T diPMAAO Preparation can be carried out in accordance with
the method disclosed in Japanese Patent Unexam ned Publication (KOKAI) No.
Hei 3- 206684)8Z-(B8ktinuxypReiy] ahedithnl-1-VDl4-pipkridpl)e Y134 - (120G bmebhyBt16D 1
R3-(CH2) k\. NH Step 3 NH2 C1 (VI) R 3_(CH2)k\ NH NO2 _~_ NO2 Step,2 Steps 4
or 5 M 2Rigprotbpelaemeliy esents’ a cycl oal kyl group which may be

substit " oA kyl Q- Whi ch rpy, be substituted..or an..aryl. group
whion o EER R AP alf i B R R St o B D

meani ngsinAgadolN§R]PehdIRd above. In Step 1, the conpound of the general
formula (VI) can be obtained by allow ng the conpound represented by the

gener al (f86)A4aMerBHoxypherydlT-mwithil- r[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-
imidazo[4,5-clquinoline

The novel 1H-imidazopyridine derivatives represented by the
aforementioned general formula (I) or (II) according to the present invention can be
prepared by, for example, various methods such as exemplified below; however, the
preparation methods of the compounds of the present invention are not limited
thereto. In the following preparation methods, specific explanations for the
compounds represented by the aforementioned general formula (I) will be given, and
it is obvious that these preparation methods include the preparation methods of the |
compounds represented by the aforementioned general formula (II).

As the first synthetic method of the compounds of the present invention, the
following preparation can be carried out in accordance with the method disclosed in
Japanese Patent Unexamined Publication (KOKAI) No. Hei 3-206078/1991 or
Tetrahedron, Vol. 51, p. 5813 (1995):

R*—(CHg)x
OH Cl \NH
NO, NO, NO,
X Step 1 X Step 2 N
I _ A l _ Ra"(CHz)k_NH g A I Pz
N R? N R? 2 N~ “R7
) (VD) (VD (VIID)
1
R*—(CHy) R—(CHyl R
NH N"\<
NH, N
Step 3 | = Steps 4 or 5§ I =
ZN\p7 o N T
N R N R

Ix) X)
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chlorinating agent, for exanple, phosphorus oxychloride, thionyl chloride,
phosgene, oxalyl chloride, phosphorus pentachloride or the like, in the
presence or absence of a solvent such as toluene and N, N-di net hyl f or mam de
at a tenperature ranging from OC to 200C. In Step 2, the conpound of the
general formula (VIII) can be obtained by reacting t he am ne represented

by the 3 I oun th eneral, formula (V)
in a so?‘\g}gﬁ{eﬂsﬁcﬁépggé%t&y&% 210%%?011 g’ M) lsjtéﬁuée‘?n nt"?"nlﬁ l%regence or
absence ®hicd MABKe SuEbitdRd! 6 &1 bm@mlﬂﬁwaml RS} BS SUBMILERIAD AR &b, 12
tenperature ranging from - 10C to the refl ux tenperature of a solvent. In

Step 3, anteripgdpanedthefamkengpaningsds thoserdeéfingd sovean be obt ai ned by
reducing the nitro grao of the o ound eral f Vi)
according to ZﬁsgﬁH{ﬁEEFW§Pﬂggh gpﬁﬁPﬂﬁ ﬁEFH§ﬂ9$f6an§£gﬁ?Eefh talytic
reducti I |, and

pal | adi Sﬂ@bg%@c@ﬁgp |1%?11té§l§%{%g b'?tﬁﬁg l%gﬁeﬂ}]?& r}g%{)cl ulﬁ#%or ohydri de;
reduct i othlerShating agemntforeedsm pladpivsghonitsl @ytlﬂonﬂ@lﬁﬂnﬁﬂﬁch]bﬁdb) Kensgére, St ep 4,

t he conpound of the general fornmula éx can _be obtained by reacting the
conpoundX8tylchiorifienahegphpptsemiaqhlor wztweélk@onbmeﬁwpéseh@wewa t he

koo PrSeEiae] SRS Ml Righ X o R e,

al kyl gr@opte 26orcepresents a hal ogen atom R1 has the same neaning as that
defined above, in the presence or absence of a basic catal yst such as
triethylanine, In Sltem-i%jitgse@nmpyideqﬂtyh aemerel foyppilal(VWED) csodiewsbtaiaedbbnat e, and
pot assi um car bqﬁ}ate or _an a

t al hi
D ol S A R e pr BB bf shE Bondr Rl ol BT A e s ST bk ce of
a sol verengt Ro@sul b (Wnah B olvenk QLARAL SEN- dlmtlzt};?y‘lﬁi'ﬁgin%é)ﬂdqé’ﬂ@ene in the

tetrahydrofuran, acetonitrile, xylene, and tol'uene, at a tenperature
rangi ng ﬁremnc@oﬁabngé)ﬁﬂé:ba#hssmh aalttiethydbminst @pl patnssShmradbortabeatanmpound of

the general fornula (X)_ can_ be obtained in Step 5 by reacting the conpound
of the gféﬁé’teléﬁtuf%’farﬁﬂ%g )‘(rpgg) 10Ct e the reflux temperature of a solvent.

In Step 3, the compound of the general formula (IX) can be obtained by

reducing the nitro group of the compound of the general formula (VIII) according to
an ordinarily-used reducing method, for example, catalytic reduction using a metal
catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using
nickel chloride and sodium borohydride; reduction using iron powder and hydrochloric
acid and the like.

In Step 4, the compound of the general formula (X) can be obtained by
reacting the compound of the general formula (IX) with a compound represented by

the following general formula (XI), (XII), (XIII), or (XIV):

RIC(OR)s (X1)
R1COX (XII)
(R1CO)20 (XTII)
R1COzH (XIV)

wherein R represents a lower alkyl group; X represents a halogen atom; R* has the
same meaning as that defined above,

in the presence or absence of a basic catalyst such as triethylamine,
N,N-diisopropylethylamine, pyridine, sodium carbonate, and potassium carbonate, or

an acid catalyst such as hydrochloric acid, sulfuric acid, and p-toluenesulfonic acid, in
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conpound represented by the follow ng general formula (XV): R CHO (XV)
wherein RL has the sane neanings as that defined above, in the presence of
2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui lione in a solvent such as
acetonitrile, 1,4-dioxane, tetrahydrofuran, 1,2-dichloroethane, and tol uene
at a tenperature ranging fromO09C to the reflux tenperature of the

0l vent - uAealbag. LO:bie PNt YIRS & FEINRG Rk ig compounds of the

present “1rivention oun generafe formula (XVI1):

(XVI) mﬁm&oa&hane%etﬁhyamufamgceﬁsoﬂam&e RS ANRI t@HeNGSaas t hose
defined above, can be obtained by reacting the conmpound of the foll ow ng

gener al tﬁmpnmtar({Mg)lngﬁ\m ¢h @a?OOB'é synt hesi zed by the nmethod disclosed in
Japanese Paten Unexam ned P catl (KCKAI Sho 60-.123488/1985:

A S her ef nARER SETREE eI SHEP A AVEIEREAL Ao BT S0 Tl o o

defi ned 1ab@\inedid Qt&ﬁs b9*bab e %Qxﬁg&édjﬁihth@%eﬁ&@'i QN1 P B HHE a

m chl or operbenzoic acid,” neta sodium 23 periodate, neta potassium periodate
or the |dokmoiind aemebarand bg whd fodle winegd Q@deembformhla)(rﬁ\de chl orof orm

1, 2-di chl or oet hane, tetrahydr of ur an , 4- di oxane, nethanol, acetone, and
water or a m xed soIR}Qﬁ thereof Xi a tenperature ranging fromOC to the

reflux temeratuye f A S0l %ﬂég%gg @t\#ﬁ%g%é at need the nitrogen atom

of the amno group represen e substituted or the

sat ur at ad th8iptdseHeNofCNEHIAIHIdrE%, 6‘161(:95.@&-5[01] -bénz@6 QinBné 6P5 86108k LFlicRY%sR3 whose
nitrogen atomnot bound to the adj acent (CH2)k group which may be

subst i twe@niwlemedmnectemgygxommn diZctichloredthanmphd gelvape at a a
conventional menner her por e deprotectin ﬁiﬁ] nee the protecting
oroup s dem e s Bemlh iR e BT SRk A Rt N Rten, t he compound
of the general pfQ%H4 %o&hé s%ﬁ&@&ﬁkh@%c'ﬁet%@@@t}ﬂrc@hﬁoﬁﬁ&b ofbcﬁe%’&s%hﬂed by
treating the conpound of the general fornula (XViII

cyanot r iimedrtijons theeme paundhd the dleowing g)énej:anodmakaa@i\Hy)cl 0[5 4.0] - 7-undecene
in a solvent such as N, N-di net hyl f ormam de, tetrahydrofuran, 1, 4-di oxane,

1, 2-di chl oroet hane, acetonitrile, and toluene at a tenperature ranging from
OCto the reflux tenperature of a solvent. According to the third

synt heti c nethod Qf_;drwz)k@nﬁgynds of the present
N
\

N

N (XVID)

wherein R1, R3, k, and ring A have the same meanings as those defined above,
can be obtained by reacting the compound of the following general formula (XVI)
which can be synthesized by the method disclosed in Japanese Patent Unexamined

Publication(KOKAI) No. Sho 60-123488/1985:

R—(CH R
Nf‘\<

N (XVD)

wherein R?, R3, k, and ring A have the same meanings as those defined above, with an

oxidizing agent such as hydrogen peroxide, m-chloroperbenzoic acid, meta sodium
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inventiaon, the conpound of the general formula (1) wherein R2 is nercapto
group can be obtained by treating the conmpound of the follow ng general
formula (XVIIl) obtainable froma starting material wherein R7 of the
compound of the aforenentioned general fornmula (V) is replaced with a
chlorine atomin a simlar manner to the fi rst synt heti c nmethod: wherein
RL, RS, ér1oadage encg 'g‘tagg‘y & them or 't‘}?af‘fg Vgrrl]tossu%hdaesfxﬁ nt%d above’ Wi th
t hi our e T4 4t suc Raho andl) *h- propanor

N, N- di rreamwlaé)rcﬁmﬂgn plQrmémwoe&mxi‘eot@tﬁiﬁlyd&@fhmbmd&-qidiaa@,m&héngll oxane, or
the aforenentioned solvent contai ni ng water at a tenperature rang| ng from
room t emetonat emd water; brea mekédisolvertpbereoliag agkmpesatiive rangiggramc®t diong t o

the forth sypthetic nethoq of_ the npounds of the present invention, the
corrpoundthﬁf’yﬁﬂ’éte&’ii%‘?réﬂb‘ﬁto Bﬁéh’eﬁhr?&eéilpr?t(??%ﬁ at peed %‘?é}‘@"’ﬁe’ﬁit"i“y thar | banoy!|

group 0rg £, &Yen rrg#&ftorﬁ{lftgw?]@ghafﬁ?@e%b% fdld Do rERERPUNd of the

af orenent i1 one wherein I'S cyano group obtai ned by

t he secaditrogéy-bitaidifg etdnod chy giitipngpiReadbysRIChhéas: diydgeac htoad het aci d,
hydrobrom ¢ acid, _sulfuric acid, and phosphoric acid or a base such as

sodi um I‘FWFP@)@P dhe agigeensdCHm gﬁgﬂm U%F@e‘nabhﬁ ﬁubﬁtwm%ﬂlﬂea PROtgcting %?HP such

as meth ha o [O ano | ene diet h I
N, N- di me kan my d%rouag 1nF ve’nt OXI nne acegcfurtherm(()jr cilvgfgtgct r%ﬁat

sol vent rIJéﬂrtB@E)r@tect@ngt%ﬁ?rsﬁéwéﬁaﬂﬁﬂgy (rj@oﬁﬁpma@&menhemexﬁaﬁﬁ&e to the
reflux tenperature of a solvent. According to the fifth synthetic method of

the conpounds &hen.begompeynd of hh\e@nnemhfomméaébnﬁmm RA istchenagmnpreant i oned
general fornul a wher e n R3 |s eprot or RBis a

sat ur at & ¥t ?‘F‘Séi’%ﬁ tE"ﬁ‘ﬁ’tnﬁlt Pﬁ&mﬁ%‘f 'g‘& geee “E}Mggég Tlifogen at om not
bound t Gk he Al RGRNENé % 13544 of § sUBREA: (ﬁgvi (ﬁa?nu}?@eceﬁ)p{ﬂ ned by

subj ecting the conpound of the aforenentioned general formula (1), wherein

t he nit reotyent abdnaoN,N{dén ethiyiformanitde, tepilegieoiuean 4 dFoxaas, a protective
group such as al kanoyl group, alkox¥ ar bonyl group, benzyl grou and

trifl uorb%lééqh}?roeﬁlﬁaa,pacsror\mé%?w PR A et RS RIS r%‘h%n% gom O etp
nltrogenchgqgﬁ‘gi pe!!%ger f’@é&%ﬁt group that is not bound to the adjacent
as protec

(CH2) k group Ive group such as al kanoyl group, al koxycarbonyl

group, benzyl geewfingandhd thitd spitbatiemeth@l sfthe cb@pothedy 6¥it86 prédant €act i on
by using an acid or an alkali, or to hydrogenation by using a nmetal
cat al ystinvengénd ithgycampanngiof dhe generpk hroeld Ubwhernin Rins meecapite gragereaat om

be obtained by treating the compound of the following general formula (XVIII)
obtainable from a starting material wherein R7 of the compound of the
aforementioned general formula (V) is replaced with a chlorine atom in a similar

manner to the first synthetic method:

R—(CH) R
N

N

N Cl (XVII)

wherein R1, R3, k, and ring A have the same meanings as those defined above,
with thiourea in a solvent such as methanol, ethanol, n-propanol,
N,N-dimethylformamide, dimethyl sulfoxide, tetrahydrofuran, 1,4-dioxane, or the
aforementioned solvent containing water at a temperature ranging from room

temperature to the reflux temperature of a solvent.
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The, deprotection by using an acid or an alkali can be carried out with an
acid or a base in the presence or absence of a cation scavenger such as
anisole and thioanisole in a solvent. Exanples of the solvent used

i nclude, for exanple, ethyl acetate, nethylene chloride,

1, 2-di chl or oet hane, 1, 4-di oxane, nethanol, ethanol, n-propanol,

N, N- di net hyl f or, Lde, a rqf ur.an and a m x sol ven

t her eof . Exanpfggzg’ g%]?‘%ttﬂtéﬁégﬁrgyglj%nce% e{1%5eltjﬂvgdf &:"tgre c%&ag?r%ﬁr%s, ‘%ﬁ%ﬁ’ 5%sﬁf1§)ri c acid,

an et hylinva@igdratBe &thptund bf She BiEERERI0KIA Sl £l foRulat(MARRIrefm ROJUt i on of
hydrogen chloride, sulfuric acid, hydrobrom c acid, trifluoroacetic acid,

p- t ol uerreskAmh e igrowrconkarbexyhigroupatsindhe ebdainied badreh tinpotherremippked oSbanpl es of
the b i ncl ud; | e droxi.des,. carbonates or

hydr ogertdarsteaed grnetp AP (Y Ebat i cbTodiPohsamPALS WFh 25 of
al kal i negygaidiih HEBHBH by Wshhgash FBIRESH WM RRkEIUA A8rdbbmid defa, The

reaction can be carried out at a tenperature ranging fromO09C to the

refl ux tsebfueicaicid, endfphasphwoic\eeitd or 4 haseyudthagaendiun hydmmidee petassiued out by
using a netal _catalyst such as platinum palladiumcarbon, Raney nickel,
Pear | maltydrexidegdarivmyhydrexidgdpe solrent guch ppmmephanphiethanel, ndreranst:,

n- pr opa i } N h i .RI € e or
absence SreRAEHE AERendeRed, S 3 ERhbEL el iR BLIRERES o,

room t enpeal, atayé€ of @ niiRed s@véntehbryvpat atibhpedtutd@ngdveth rdeer a hydrogen
pressure rangi ng fromnormal pressure to 200 Pa. According to sixth
synt het itemperatare ofthe pellwotepmenalireof aelverkesent i nvention, the conpound

of the aforenepti oned ne formul a(l rein R3 is am no group

ohi chei e subst prraae s B i erPhite Hithag ob e rginad of hePeret

ni tr ogenn¢iiodl Phd@GniiRlLBH QEYid Af6orah Sttt Q38 S AAQRIRWHErBRtRORUNd to the
adj acent (CH2)k group is substituted by a functional group, can be

obt ai nediepyctedad amige gtvep ot Rips amdtwhtddeitmigen-enerainiogdetgegetialgréugr nul a
(1), wherein R3 is non- R3 iis a saturated

r tec{#ed anj.no group or wherein
nitr ogeﬁ‘f}t"dﬁt"étir?ﬁ‘ﬁ’fgatﬂ’@t‘g’rt g_e% r%t%%bcer\%ﬁ@} BTt elrPattetr ot ibund to
the adj ageNhed ficdie i e SmpBhn® LPURCLHEm dltiohed geh &AY P L] NLT OduUCi Ng
f

a functiona group on a nitrogen atom e reaction can be carried out in
t he pr eserereintthe abisegumeatoin o thohuAnd gilupreppssetedbydR N4y bfctedtine de,
met hyl ene chl oride, tetrahydrofuran, toluene, pyridine, nitrobenzene,
1, 2- di clSreRRBiRATRlkanayl graypaakoxpearheme srown, hansyl sreupranddnifluorepsel,  and
a m xed g%g\llry grn\;[vhgr}glenr g %;trtl)grzenta SmPerERE Qgizellrg{edant?l§r%Egne-cgr];talanilblg‘ %gté(lflc%rglica S

group that is not bound to the adjacent (CHz)x group has a protective group such as

alkanoyl group, alkoxycarbonyl group, benzyl group, and trifluoroacetyl group, to

deprotection reaction by using an acid or an alkali, or to hydrogenation by using a

metal catalyst depending on a kind of a protective group on the nitrogen atom.

The deprotection by using an acid or an alkali can be carried out with an

acid or a base in the presence or absence of a cation scavenger such as anisole and

thioanisole in a solvent. Examples of the solvent used include, for example, ethyl

acetate, methylene chloride, 1,2-dichloroethane, 1,4-dio$:ane, methanol, ethanol,

n-propanol, N,N-dimethylformamide, tetrahydrofuran, water, and a mixed solvent

thereof. Examples of the acid used include, for example, hydrochloric acid, an ethyl

acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chloride,

sulfuric acid, hydrobromic acid, trifluoroacetic acid, p-toluenesulfonic acid, formic

acid, acetic acid and the like. Examples of the base include, for example, hydroxides,

carbonates or hydrogencarbonates of an alkali metal such as sodium and potassium or
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trigthylam ne and potassi um carbonate at a tenperature ranging fromO0'C to
2009C. Exanples of the reagent for introducing a functional group on a
nitrogen atominclude, for exanple, alkyl halides, triphenyl nethyl
chloride, triphenylnethyl brom de, benzyl chloride, benzyl brom de,
benzhydryl chloride, benzhydryl bromde, a mxture of formc acid and

forml |y %ﬁaqsry'eaqt*p,emesmg%g%ﬁn%& MEEAS Bl LAY BEOREE! e rea B d“ de,

benzoyl Tori or oace ori enzy orocarbonate.

chl oroc afalhdﬂaadaerle&l but &4 t&mlﬁethtlﬁieﬁ'ah@l(ﬂgiﬁ(ﬁn 0%Pdb tie Ffikabperttliyd of a
i socyanates, sodium thiocyanate, al kyl isothiocyanates,

1H pyraz&?l\@nlt— car boxam di ne, net hanesul fonyl chloride, p-toluenesulfonyl
chloride, p-fl nzenesul f o chl qgri ur et hanes, | kyl uy et hanes,

t hi our et hanes, H‘EF %}’/’&ﬁgf’ﬁﬁ?‘é”t caiﬁ](? °H‘ggyluﬁ’é‘g az%‘e%jc,cﬁ?"g?'sﬁjuf 2 he seventh
synt het 'ﬂaﬂﬁﬁﬂO?aMdﬁﬂﬁca‘%Q&pM? kel Ilfeapl'h?aﬁleéq}eagbﬂﬁ/ﬁrﬁ 58PentidlEn GoMpound

of the aforenentioned general formula(l), wherein R3 is an am no group
havi ng awatat hne(lghaaolbeﬁ;alnogmepmpanolbem:gclanxyaadtaan;adedgbbnept dereofinlté i t uent
or R3 is a saturated nitrogen-containing heterocyclic group whose nitrogen
at om notPTBIRRTE OF 8banse ahirmaedsucionp Prdpeblopicisid atp orRRrg e BBRSIPEgr oup or

benzyl Ogy&gfrpfﬂﬁxémgmme% the %@%}e fe&ﬁb%pﬁﬁg Y@%ﬁ@@ Wgﬁgr %g@%&ﬁl ng the

conmpoun orenenti one nera erern 'S an am no

gr oup h@tbmramangahgyﬂongﬁmmq;rreémagyd 2@ Palp as a substituent or wherein R3
is a saturated nitrogen-containing heterocyclic group whose nitrogen atom
not bound to tﬁecoa@;naéemxth(su@)eklcgmhgﬂ h%télea@nmapksvds @frfbep?rﬁﬁenbenzyl group
as a substi ttuentc g e% gé/ p chl O 0ca r bona %E i P chI J ocar bonat e
in the presente %ercoe%%oélﬁl 1 4be aforgpoiagme s%?(?ﬁr °rr’?é‘f ﬁ@ g er&‘l‘i‘l ’i“’(ﬁi‘é1 and

t ol uene dnflink ot RARAGS sQbstARBEEL AlncBioRBERP R RBYs afsﬁhfrfam‘l' am ne and

pot assi um carbonate at a tenperature ranging fromOC to 200C. According to

t he ei ghtitroggmtdngtiningrbeteoatyclic givep cthmpenitdegenfatbmengsbospdto thenadjadenon, t he

conmpoun t he afor rrentl ed eneral fornul a wherein IS, an m no
gr oup hgggﬁﬁ BN oarRYP S fRgiond] szoHm 6P Eﬁﬁbﬁﬂmbdr%ﬁaé?n&tgﬁbstl t uent

or wher &8 pRind 3¢ &esﬁ&lég?etn%nﬁ& Eéﬁé}ﬁﬁfogﬂﬁ%%}@)vf}%&@ﬁtﬁ ﬁ%ﬁ rGtddfQup whose

ni t rogen atom not bound to the adjacent roup n am noal kyl
gr oup oOransino gasimeavkeaeityR3 grOsqtudsted nsttbgdn-tdnetininge Beteeydhi groapd by
reacting the conpound of the _aforenentioned general forrmula (1), wherein

R3 is arvhose aétregeaupomangtihguad tﬁ&h%‘gbﬁ% &9H2>g BERUHP rnoh PRefedfgentithikanoy |

group asg, e%lét?t? 1InEH>%nEm d Wg{lonaq grou | 5n & ni ra‘tel'xllr att ed ni trogen-containing
het er ocy&l§c group it T ogen 2at om hot boun

The reaction can be carried out in the presence or absence of a solvent such
as N,N -dimethylformamide, methylene chloride, tetrahydrofuran, toluene, pyridine,
nitrobenzene, 1,2-dichloroethane, 1,4-dioxane, methanbl, ethanol, n-propanol, water,
and a mixed solvent thereof in the presence or absence of a base such as
triethylamine and potassium carbonate at a temperature ranging from 0°C to 200°C.

Examples of the reagent for introducing a functional group on a nitrogen
atom include, for example, alkyl halides, triphenylmethyl chloride, triphenylmethyl
bromide, benzyl chloride, benzyl bromide, benzhydryl chloride, benzhydryl bromide, a
mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trifluoroacetic
anhydride, benzoyl chloride, chloroacetyl chloride, benzyl chlorocarbonate, ethyl
chlorocarbonate, di-tert-butyl dicarbonate, sodium eyanate, alkyl isocyanates, sodium
thiocyanate, alkyl isothiocyanates, 1H-pyrazole-1-carboxamidine, methanesulfonyl
chloride, p-toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes,

alkylurethanes, thiourethanes, alkylthiourethanes and the like.
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t he, adj gcent (CH2) k group has a hal ogenoal kyl group or a hal ogenoal kanoyl
group as a substituent, with a various kind of am nes such as

di met hyl am ne, nethyl am ne, benzylam ne and the like in the presence or
absence of a solvent such as nethanol, ethanol, N, N-di nethyl formam de,
met hyl ene chl ori de, and toI uene at a tenperature ranging fromOC to 200C

‘Alternatively, ,the_ af nt|o ed oun obt ai treat ment
with potassi unéﬁ‘f?trﬂ’éllg S?Vﬁn r&ﬁg gh%f&tggé%go%?&s &tgéP%"ﬁP such as
N, N-di mehbal e, md;ﬁp(%'ﬁq ARBLRYdm Sitid 8 glaefl fornl QIS Whétefh RS ANGI N9 from
OC to 200C, and then treatnent with hydrazine hydrate in the presence or
absence xfina gsolp/kating ao hllaxypabhaylgdrpupe bh bemdyloxyoakbohyINerdnprats lay | f or mami de

at a tenp rature rgngl ng fromOC to 200C. 27 |n the preparations of the
conpoundd! Btflt“teﬁé‘”ib & & Patirtef Mg Agen-oontg NiRg e terony eiogRPRP dTHoge der i vat i ves

f d
G ar 1 g apay phEnd RGHRE che B ARPEE grofh bk p sy MinER I U BEC, o
met hod &féndﬁSchlaﬂﬁﬂlbe}dn\pf ash sub¥tiCirtnd] &M Be MRinSdHy réabdthStiRpcohipoliid ~ J-

NHCOR7 (NM ) 5 (XXav) OH NQ2 /1, N2 Step 12 (v) wherein R7 and ring
A have tdighe Iwetmmggeasratl Frsmelel 6D7 wbelreamB@es an ampraegrogp havingampound of

t he gene forrm can be t| n cpnpound of the
Goneral FEPFEPIP SRS e ey SRBLRMS oF et dn e SebiateE

N, N-di mefifpgbdREdmRintiey h&'efm:sraw gﬁﬁbfﬂbhgﬁltr&f&{zﬁbﬁﬁdﬂd@fﬂdﬁﬁ&‘1to dadjRlengne in
the presence of a base such as sodium carbonate, potassium carbonate,

pot assi WfiHz2)x group has an alkyl group or benzyl group as a substltuent with an alkyl

chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent
such as methylene chloride and toluene in the presence or absence of a base such as
triethylamine and potassium carbonate at a temperature ranging from 0°C to 200°C.

According to the eighth synthetic method of the compounds of the present
invention, the compound of the aforementioned general formula(I), wherein R2is an
amino group having an aminoalkyl group or an aminoalkanoyl group as a substituent
or wherein R3 is a saturated nitrogen-containing heterocyclic group whose nitrogen
atom not bound to the adjacent (CHz2)x group has an aminoalkyl group or an
aminoalkanoyl group as a substituent, can be obtained by reacting the compound of
the aforementioned general formula (I), wherein R? is an amino group having a
halogenoalkyl group or a halogenoalkanoyl group as a substituent or wherein R3is a
saturated nitrogen-containing heterocyclic group whose nitrogen atom not bound to
the adjacent (CHz)x group has a halogenoalkyl group or a halogenoalkanoyl group as a
substituent, with a various kind of amines such as dimethylamine, methylamine,
benzylamine and the like in the presence or absence of a solvent such as methanol,
ethanol, N,N-dimethylformamide, methylene chloride, and toluene at a temperature
ranging from 0°C to 200°C. Alternatively, the aforementioned compound can be
obtained by treatment with potassium phthalimide in the presence or absence of a
solvent such as N,N-dimethylformamide and dimethyl sulfoxide at a temperature
ranging from 0°C to 200°C, and then treatment with hydrazine hydrate in the
presence or absence of a solvent such as methanol, ethanol, and

N,N-dimethylformamide at a temperature ranging from 0°C to 200°C.
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tert-butoxide, sodiumhydride at a tenperature ranging fromOC to the

ref [ ux tenperature of a solvent. In Step 7, the conpound of the general
formula (XXI) can be obtained by reacting the conmpound of the general
formula (XX) with the conpound of the follow ng general formula (XXV) or
(XXVI'): R7COX (XXV) (R7CO) 20 (XXVI) wherein R7 and X have the sane

meani ngs as these, defined. ab in_the presence or. absence of a base
such as triet h; glrlr‘la ﬁreepgﬁ%ubngtog\ség? am %urlbdgnogsge Plhesfﬁtelnf)’?réé%rﬁce or 28 absence
of a sol ¥epiroxyBndfopiBl &8 ativerifi@sented b tEOLRFABEAREIRA general

N, N- di met hyl f or mam de, tetrahydrofuran, acetonitrile, xylene, and tol uene
at a tefpmekt (WWewhizhgiragséd ensiaCting n2GeGalsAsarabe ebtharedaforesamplpbfor St ep
7, the cgnmpound of the neral formula (XXI) can be obtained by reacting
the conpB§ieY SYPﬁ}éetf"o‘Pg@\Rnﬁr?@ d@éﬁé%bﬁ“é‘?’hm a (XXVI1): R7ICORH (XXVI 1)
wherein R7 has the same neanings as that defined above, with a reagent for
activating carboxylic acid in a conventional manner to obtain an acid

hal i de, 2 { hydride or the like, and then reacting the
product w NGzhe general fornmula (XX) in the presence or

s triethylamne or potassiumcarbonate in a
sol vent suc omet hyl eneNghl ori de, 1, 2-di chl or oet hane,

N, N- di met hygixpr manm de, tetpahydrof uran, acetonitrile, xylene, and tol uene
at a tenperature ranging fromOCY¥#’the reflux tenperature of a sol vent.
Exanpl es of fhe reagent fgr activating carboxylic acid used in the

af orenmenti ongd preparatiof nethod in | ude | chloride,
oxal yl ke st hyb ~chter ofprgrat e ‘ i 0! : |
1,1 -car | di irdez 173 JI’ opy! phosphoni c
aci d anhydri¥& and the 1iRBCORAs st Rhod f or

preparati on®® the conpolfiffPof the ge®®al formula (XX )V the conmpound of
the general fornmula (XXII) in Step is reacted with a conpound with an
activated carboxylic acid|#9% ved fromthe conpound of the general fornula
(XXV), (XXVI), or (XXVIIl)

chl oroform 1, 2-dichl.oroe
acetonitrile, xylene,

in thepitesence or absence of a solvent such as
hane,” N, N-di net hyl f or mam de, tetrahydrofuran,
9l uene at a tenperature ranging fromOC

wherein R7 and ring A have the same meanings as those defined above.

In Step 6, the compound of the general formula (XX) can be obtained by
reacting the compound of the general formula (XIX) with nitromethane in a solvent
such as N,N-dimethylformamide, dimethyl sulfoxide, tetrahydrofuran, and toluene in
the presence of a base such as sodium carbonate, potassium carbonate, potassium
tert-butoxide, sodium hydride at a temperature ranging from 0°C to the reflux
temperature of a solvent.

In Step 7, the compound of the general formula (XXI) can be obtained by
reacting the compound of the general formula (XX) with the compound of the
following general formula (XXV) or (XXVI):

R7COX (XXV)
(R7C0O)20 (XXVD
wherein R7 and X have the same meanings as those defined above, in the presence or

absence of a base such as triethylamine and potassium carbonate in the presence or
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to 200C to obtain the conpound of the general formula (XXII1), and after
the resulting product is activated as a pretreatnent for Step 10 by using
a reagent for activating carboxylic acid according to the nmethod of Step
7, or the resulting product is dehydrated for Step 9 by a method of
heating in acetic anhydride and the like to obtain the conpound of the

general LALAW & { SNV suli1E, GOMRAUNGALEDT SRIBIALenkgemil @ (XX1) can be

obt ai ne y reacting the conpo neral” rornul a 111) or (XXIV)

W th ni tNemveihehelrhiehardidePtetthiydrctutyh, hletoRitdils AyledR! aSUICdIusse ata
N, N- di met hyl f or mam de, di et hyl sul foxi de, tetrahydrofuran, acetonitrile,

and t ol tgeyperature rangingfremc®Cofo 2008ase such as sodi um carbonate, potassi um

carbonate, 29 potassjumtert-buytoxide, sodi um hydride at e r e
Fanging {1 om OBEAPATRBRITRIPRT AR 1y (AP RARY o S Eshera) HBRAH D) ¢ he
conmpound:a@fyet Beaiged 8y "i‘leacftﬂlrgrfﬂle @oxﬁi%(tflg?@& e f&mvﬁhgpggn@éll ]ﬁr&ﬁfﬁ (xgvime

conpound of the general formula ( In the presence of a base such as 4

-di m et hyl am nopyri diRT€0:Hodi um car bonat@&XVidt assi um car bonat e, pot assi um
tert-butoxide, and sodium hydride in a solvent such as
N, N- di me¥rireioRihes the samermpaningyaothatefingd aboiee itk & Feagenkfora t enperature

9T 19 LEOTLORC B REAE L oy HEIREFARNES, AlapeAUNERS naliRIE. Al the

conpouné% represent e eneral fornmu dﬁ&ra(XVIII) to

(XXI'V)  whizel agidearSiyaride 0@ th@LiRé, aldsheh reaciingahk @rodict Wittt R podnd e
preparations of the conpounds of the present invention are known conpounds,
whi ch dhe generel fsmala (XX iprthe pagashee oJahsened ofof badediuch paltrictwldminey, Vol .

40, p. 1779 (1997); .Chem.cal Pharmaceutical Bulletin, Vol... 24, p.431, 1976;
Syt hesi % Polsaeh eagnsteina sobvRa AR 8 marbrp A o ripiclispeRiags. 1 1240
1985; JoyN1&@im &hyHSIRR¥ Clebahy SRR aH, b¥eto @b ile, 2HenB; ardthPuenk3fh and the

| i ke, and can be prepared accofding to the nethods described therein. The
pr epar attempsrashresmmgingpireh (Ompdheadeflwi temreatutestaisblzdni.n r ef er ence

exanpl es. The conpounds of the present invention have inhibjtory action
agai nst  pr odubkBplegpt thexppgantier achivptingspriagxyliesid pseddn dbe i ve

R R R e el e e L
the di sehb@tde, BthyhcEldrdosydtekpiReloybchlpras VIEU-dafsdnyldimidaasleexanmpl e, chronic
inflammatory di seases (e.g., rheumatic arthritis, osteoarthritis and the
li ke), ab¥-eigrlehesvlearbodiimigeopropylpbesphani¢ acid aphydiide ged the like-s, urticaria,
eczena, As still further alternative method for preparation of the compound of the '
general formula (XXI), the compound of the general formula (XXII) in Step 8 is

reacted with a compound with an activé.ted carboxylic acid derived from the

compound of the general formula (XXV), (XXVI), or (XXVTI) in the presence or

absence of a solvent such as chloroform, 1,2-dichloroethane, N,N-dimethylformamide,
tetrahydrofuran, acetonitrile, xylene, and toluene at a temperature ranging from 0°C

to 200°C to obtain the compound of the general formula (XXIII), and after the

resulting product is activated as a pretreatment for Step 10 by using a reagent for

activating carboxylic acid according to the method of Step 7, or the resulting product

is dehydrated for Step 9 by a method of heating in acetic anhydride and the like to

obtain the compound of the general formula (XXIV), the compound of the general

formula (XXI) can be obtained by reacting the compound of general formula (XXIII) or

(XX1V) with nitromethane for Step 10 or Step 11 in a solvent such as

N,N-dimethylformamide, dimethyl sulfoxide, tetrahydrofuran, acetonitrile, and

toluene in the presence of a base such as sodium carbonate, potassium carbonate,
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pruritus cutaneus, prurigo, asthma, sepsis, septic shock, various

aut oi mune di seases [autoi mmune hem c di seases (e.g., henolytic anem a,
anapl astic anemi a, idiopathic thronbocythem a and the |ike), autoinmune
intestinal diseases (e.g., ulcerative colitis, Crohn's disease and the

| i ke), autoi mune corneitis (e.g., keratoconjunctivitis sicca, spring
catarrh he .|| ndocei n t hal ath G aves di sarcoid
o anul orbe R S B SR By BRd A - TRk e e By §F e
chondr i t }efluxRemPYARLIE ¢ a &f¥dnte chronic hepatitis, nyasthenia gravis,
psoriasis, interstitial pulnonary fibrosis and the |ike], diabetes,

cancer ous cachéxiS&p 12,Hh¥combentd dithe gandrek faxmania (Vhenl hekabtaifneddymal s

i ncl udi ng human. 30 The i canent s, whi ch nprise as an active ingredient
t he novefreatagt erﬁ"B’é%’&Ber‘T’? %%en(ﬁé"flif{?’é{?‘iﬂ\?éx%ib‘r"e@érﬂré?nﬁ?°f’r‘|€a%ﬁ‘ BHEASNt i oned
general [afgthgiblihop@idibl! dodfim S HIRE B EOlA0NER L Do ARECPIER Eoal { ¢ her eof
are generally admniStered as oral preparations 1n the fTorns of capsules,
t abl et s, tefi-etogidanam d Sodigmaiidriie, in poasiens sucls ¥§ NS -ditleyhydfortpmid&gol ut i ons
and the like, or as parenteral preparations in the forng of injections,
supposi t'6tiaggdrafyrang ppdacetapidrily ¢t rigmperavye rangips rom8sl telthaprefluger nal

pr eparat,j ons. . nhal ati ons and the |like. These fornul ati ons can be

manuf acttﬁ’rnéjﬁratgf:%?)r%?or%‘éer%o conventional nethods by addition of

phar macol ogi cakbye 3P¢the ASRAE ¥igredddtvd BF eROLaRN 8l Redulds\( 3T, GOrn exanp! e,
in the oral preparations and suppositories, pharmaceutical ingredients may
be used EYIH) &s (%) pitdeh sressfettingsmalearttlo sesyDhetinmteuhedietEsringhar ch, and

crystalline ce]lul gse; disinte tors such as, carboxynethylcell ul ose,
o boxy ECRYRCIRY af DSeeoELbBRERTL (b4 APiF b BB AP JOUVE CameAands, whioh
croscar Rk |43 fos8@th, Y eBRpIE! SRAAN FIEiciih] RERISHE hroﬁs4ob}sﬁr79§§wg>z9;y'
cel lul ose, hydroxypropyl nethylcellulose, and polyvinyl pyrrol I done;

| ubr i cantleensinghPlaemaragtiediBullesingdnh2d, p.©al £1976y Aywidesial gd05, 1980; The

di et hyl pol ysi | oxane, hydrated _silicon dioxide, light anhydrous silicic

aci d, arf®uEaalief (sganis,Chegysiry noladd it 1248. 4 B8aiol oupgalob Hpperapyplic

nmet hyl e ! , vSUGE 0S€,q 4&N i fan XL de: ticlizers such.a

triet hyled}%:ellﬁ%l(rg%? éYangyétﬁﬁﬁs’eﬁgest‘lgaln?cwg% mkghég(?g%l%g§lé%p& ree‘i er rd(;lfl 5 éc?yceer ol ;
bases suféthagds deetiyped bydrefit dheGRbpaatioRabsdndd nand céhpodridssnilll v
injections, or eye or ear drops, pharnaceutical ingredients nay be used
such as des¢nilrd inzefesente exgmpbéd. i zi ng ai ds whi ch nay constitute agqueous
preparations of,those dissqlved upon use.such as. distil].ed water for

"nj et i on, | phydP6FBEPAIAS SAFRS BresBImR PRI BREe BRI ASHPROET Frbr s such
aﬁ | i anQﬁB&@ct% ARG & GHNASthey aRASETa1 4SALRRIiRLlelfhtS HER e %2R 0R1sU}

. chloride,

preventive and/or therapeutic treatment of diseases in which a cytokine such as TNF

or IL-1 is involved. Examples of the diseases in which a cytokine is involved include,
for exémple, chronic inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis;
and the like), allergic rhinitis, atopic dermatitis, contact dermatitis, urticaria, eczema,
pruritus cutaneus, prurigo, asthma, sepsis, septic shock, various autoimmune
diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia,
idiopathic thrombocythemia and the like), autoimmune intestinal diseases (e.g.,
ulcerative colitis, Crohn's disease and the like), autoimmune corneitis (e.g.,
keratoconjunctivitis sicca, spring catarrh and the like), endocrine ophthalmopathy,
Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythematodes,
multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis,
psoriasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia,

HIV-infectious cachexia and the like of mammals including human.
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gl ucose,, and glycerin; stabilizers and the like; and in eye ointnents and
dermal preparations, pharmaceutical ingredients which are suitable for

oi ntments, creans and patches such as white vaseline, macrogols, glycerin,
and cotton cloth. A dose of the nedicanent of the present invention may be
appropriately chosen depending on conditions of a patient and a route of
adm ni stration,, For ..exanple,.qgenerally fromabout Q.1 1,000 ng for oral
2 ni st r at | onTeME RS BbIE GRE TP d e s rhrregiht e paret

adm ni Stifakh 288y riidabdvaPeerdpPsed e d@sitte atiitnfdh tIRY¥d BEn&dTorindi£f1¢d One
a day or several tinmes a day as divided portions. However, It 1s desirable
t hat t herdilbreamhbroaadogicdly amyptabletsabi thebepfiane peaselly admdssteeased 31
dependi ng on a purpose of a therapeutic or preventive treatnment, part or

type of °Fal RreRgralions ip ghe foamg ol copsudsiniabiols. Bre arafulese gTanuiss, ppVAers, The

present Nl 1L . mr L £ |_aj .referyi to
et or onct ALY Brtipk ol hapRE e, 6°q douBtfhol DR LRGSR NERAL Ritms® e
i nvent i of injsctivils, higPobReribs) eb b @Bcps L& PhBBentd éaralyop£ \Hasdl d¥Bps,iderhBe t abl es

have the follow ng neanings: Ph, phenyl roup; Boc, tert-butoxycarbonyl
group; MeEeparatings, 1phdgpionyand He li -hyl?/hegqa pulRaons eamche manwfortired

2' - Am no-4' -chloro-2-nitroacet enone. To solution of 14.4 g of

7-chl or &° rdgfgltoﬁ’gﬂ‘ﬁ%{gg’ﬁaﬁ@-e%(%?’%Ykagﬁﬁbtﬁ@ ?W%f_ﬁ‘aﬁflog]cﬂaﬁ%ﬁﬁét hyl sul f oxi de,
20.1 9 GhaPRhassicHTy G8iRONAL GdaHed Fof Thmle, Bh tAODER] PRSarati¥y snpdded, and
the m xture was stirred at 409C for 24 hours. The reaction mxture was
added wisthp&itviriesf phurtragentidzd megradi@nts mapdestsed pech at extQ8chtheuc4s hour s.

The reaction_m xture was poured |nto igce- er and adjusted to pH5 with
10% hyd? S8t Srmanaiipl corariarche And gyataliipe V@%@q%ﬁrm%w?rwhiaﬁso| ubl e

o e e LM, S0, T OB,
by sil i @posgetmetisesvdiua) hadatapoaidbye; bshdugs uéh Xx§ UydroRfprRblydellatrtat e and
n- heptane (1:1) as elutin solvent, and then washed with diisopropyl ether
to gi ve hyderygraw! pethdenlEtosss ansh polyvipyinyrsolidemecupgicantsisughiagn from a
Rl G G e OB AT B S PR, o
for CBHEEd:NP) Jight anhydrous silicic acid, and carnauba wax; coating agents such as

hydroxypropyl methylcellulose, sucrose, and titanium oxide; plasticizers such as

triethyl citrate, polyethylene glycol, and fatty acid ester of glycerol; bases such as

polyethylene glycol and hard fat and the like. In injections, or eye or ear drops,

pharmaceutical ingredients may be used such as solubilizers or solubilizing aids

which may constitute aqueous preparations or those dissolved upon use such as

distilled water for injection, physiological saline, and propylene glycol; pH modifiers

such as inorganic or organic acids or bases; isotonicities such as sodium chloride,

glucose, and glycerin; stabilizers and the like; and in eye ointments and dermal

preparations, pharmaceutical ingredients which are suitable for ointments, creams

and patches such as white vaseline, macrogols, glycerin, and cotton cloth.

A dose of the medicament of the present invention may be appropriately

chosen depending on conditions of a patient and a route of administration. For

example, generally from about 0.1 to 1,000 mg for oral administration, and from

about 0.01 to 500 mg for parenteral administration as a daily dose for an adult, which

‘may be administered one a day or several times a day as divided portions. However,

it is desirable that the aforementioned dose may suitably be increased or decreased
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Cal culated % C,44.77; H,3.29; N, 13.05 Found %C, 44.73; H 3.27; N 12.99 In
accordance with the nethod of Reference exanple 1, the conpounds of

Ref erence exanples 2 through 4 were obtained. 32 Reference exanple 2

2' - Ami no-4' -fluoro-2-nitroacetophenone Appearance : pale yell ow sh brown
needl es Re crystallization solvent : ethyl acetate-diisopropyl ether

Mel ting poin 117-118C ntal ~anal ysis for CBH/FN203 Cal cyl ated %
C 45 19, EReBligg.onN REEORE ST (HRAeBRItAs PFPYon s ERLnLP I ORES ke

exanpl e @seade- MU {H:dhe o?‘%&ﬁ%'tongs be 4 59@&9;‘ ophenone Appearance : yellow
crystals Recrystal l'i zation solvent I ethyl acetate-diisopropyl ether

Melting point : 96-97C El enental analysis for COHION2G3 Cal cul ated %
C 55.67;_H 5.19; N, 14.43 Found % C,55.69; H,5.04; N, 14.42 Reference
exanpl e "Examples\yi no- 3' - net hyl - 2- ni t r oacet ophenone Appearance : yell ow

crystals Recry r er

Mel ting point ?ng%}%%gél@%%lé%ﬁg%e%afgeék%}ﬁ? ya@ll—&éﬁg&gi rgg%lg}t(gt ed %
C, 55. 67;RéfefendOExMnptbs had Workifly Hx&mplesb 7 Holeber) the Modé oft EhiRfegsince
exanple 5 2-Nitro-2'-(trifluoroacetyl am o)acetophenone To a suspensi on of

7.65 g dﬁV@iﬁwmthtetdrtGatbe?cecﬁmmeﬂe in 50 M of toluene, 6 m of
Lri 1 uor oacet i £, anid e, ves, 4095 INORY 55 A6t S3a50%! B, ARG Ne

group; Boc, tert-butoxycarbonyl group; Me, methyl group; and Et, ethyl group.

Reference example 1
2’-Amino-4’-chloro-2-nitroacetophenone

To a solution of 14.4 g of 7-chloro-2H-3,1-benzoxazine-2,4-1H-dione in 120 ml
of dimethyl sulfoxide, 20.1 g of potassium carbonate and 15.7 ml of nitromethane
were added, and the mixture was stirred at 40°C for 24 hours. The reaction mixture
was added with 8 ml of nitromethane again, and stirred at 40°C for 24 hours. The
reaction mixture was poured into ice-water and adjusted to pH 5 with 10%
hydrochloric acid, and then added with diethyl ether. The insoluble matter was
filtered off, and the diethyl ether layer was washed with water, and dried, and the
solvent was evaporated. The residue was purified by silica gel column
chromatography using a mixture of ethyl acetate and n-heptane (1:1) as eluting
solvent, and then washed with diisopropyl ether to give 7.01 g of yellowish brown
crystals. Recrystallization from a mixture of ethyl acetate and diisopropyl ether
gave yellowish orange crystals having the melting point of from 131 to 132°C.
Elemental analysis for CsH7CIN20s
Calculated % C,44.77; H,3.29; N,13.05
Found % C,44.73; H,3.27; N,12.99

In accordance with the method of Reference example 1, the compounds of

Reference examples 2 through 4 were obtained.
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m xture was stirred at roomtenperature for 30 mnutes. The reaction

m xture was 33 added with water, and extracted wth ethyl acetate. The
extract was washed successively with water and saturated brine, and dried,
and the solvent was evaporated. The obtai ned residue was washed with

dii sopropyl ether to give 10.7 g of pale purple crystals. NVR spectrum 6

CDCla 7.36 (1H t,J=8Hz), 7.68 (1H,d, J=8Hz), 7.79
ElH,t,\)J %ﬁ%en%ﬁg’gﬁ’(“ﬁlflfd J= 8Hz)( 12. 14 (1H?brs) I(R spectrumzl

(KBr) cm 2t-Alndi3d- 41 83 ro-2 Mg 5acepsytlenid M z: 276( M+) Ref erence exanple 6 2'-(B
enzoyl am no) - 2- ni tr oacet ophenone The m xture of 5.72 g of

2- pheny| Apn¢agancesaakoyedlomishibrown nepdd® g of pot assi um carbonate, 2.1 nml of
ni tronmet foxid s stirred at room

Fener aRRE 18T 2 BB A7y oot RET AR B BAIPE SAET pour ed i nto vater  and
added wiNibitflWdinCol7aigcand then adjusted to pH 3-4 with 2 Mhydrochloric
acid dropw se. The precipitated crystals were collected by filtration. The
crystal sEl‘Aﬁxreatalmheth foriCeHsENAG vy Wi th water and ethyl acetate to give

5.94 g | tals. NWR t S (CDCL3 6.00 (2H,
721 (1reabdafed s C A5 e TBAG Niahe) 7 5o( okt IcHy) 775

(1H,t,J Jﬂ%}i % 9.09 (1H, d, J=8Hz), 12.08(1H brs) IR
spectrur—nigv I@Br %%ﬁ%gg%g TGg%éOlGGS 1590, 1306 WMass spectrum m z: 284(M+) In

accordance with the nmethods of Reference exanples 5 and 6, the conpounds
of Reference exanples 7 through 14 were obtained. 34 ReferenceStructural
f or mul afkgferenss expmoplest i es exanpl e(Recrystal lization sol vent) Oyel | owi sh

oL e XA SRRy 5 22031 95 400 K
Appearance : yellow crystals
Recrystallization solvent : ethyl acetate-diisopropyl ether
Melting point : 96-97°C
Elemental analysis for CoH10N203
Calculated % C,55.67; H,5.19; N,14.43
Found % C,55.69; H,5.04; N,14.42

Reference example 4
2’-Amino-3’-methyl-2-nitroacetophenone

Appearance : yellow crystals

Recrystallization solvent : ethyl acetate-diisopropyl ether
Melting point : 100-101°C

Elemental analysis for CoH1o0N20s

Calculated % C,55.67; H,5.19; N,14.43

Found % C,55.67; H,5.07; N,14.43

Reference example 5
2-Nitro-2’-(trifluoroacetylamio)acetophenone

To a suspension of 7.65 g of 2’-amino-2-nitroacetophenone in 50 ml of toluene,
6 ml of trifluoroacetic anhydride was added dropwise under ice-cooling, and the

mixture was stirred at room temperature for 30 minutes. The reaction mixture was
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Hz),7.73(1H,d, J=2Hz) N==<O'1 IR v (KBr) cm:3352,1738 CF3M5 nif z: 289 Mt-1
pale yellow crystals O(AcOEt-iso-Pr20) 8NO 2np, 152-153C El'enent al

anal ysis for ClLOH6CI F3N204 CI NHCOCF3 Calcd.% C, 38.67; H 1.95; N, 9.02
Found% C, 38.84; H, 1.97; N, 8.98 opal e yell ow needl es(iso-Pr20) No2np,
129-130C 9El enent al anal ysis for CLOH6F4AN204 Calcd.% C, 40.83; H, 2.06;

N, 9.52 unde 0 79 58, ocol orl e

crystal s?dﬁ\;c\léﬂ E$ ‘ifgr 385 % %%Wl%%gﬁﬁqi@ﬂ gﬁ'ﬁﬁﬁi?c A Vﬁ?ﬁ} 4 or
C11HIF3NZQAe dsRlefAwith v@tef"gmﬁg’atu'f!ltea bhihe, %d Arie vk IR FRnd% C,
45.53; H, 3.05; N, 9.77 Ocolorless crysfal s(AcCEt-iso-Pr20) Noenp,

131. 5- 136@p¢ﬂa&btbnél’headbtmadyeméué was @hihid-§NDOUisopPEICEtheCad give 0.7 45. 53;
H 3.13; N, 9.65 MeFound% C, 45.55; H 3.07; N, 9.61 ocolorless

cryst al s{/REEEPUIROCISFAY.  No2np, 139. 5- 140. 5C 120 El emental anal ysis for

CL2HIZN2QfR spectrulf®! @& D61 oS 98 (2Hs), 4. 8671 N, 081 4 %7 68 (1H,d,J=8Hz),
7.79 (1H,t,J=8Hz), 8.80 (1H,d,J=8Hz), 12.14 (1H,brs)
IR spectrum + (KBr)cm-1:1734,1680
Mass spectrum m/z:276(M*)

Reference example 6
2’-(Benzoylamino)-2-nitroacetophenone

The mixture of 5.72 g of 2-pheny1-4H-3,1-benzoxazin—4-one, 4.96 g of
potassium carbonate, 2.1 ml of nitromethane and 29 ml of dimethyl sulfoxide was
stirred at room temperature for 3 hours. The reaction liquid was poured into water
and added with ethyl acetate, and then adjusted to pH 3-4 with 2 M hydrochloric acid
dropwise. The precipitated crystals were collected by filtration. The crystals were
washed successively with water and ethyl acetate to give 5.94 g of pale yellow
crystals.
NMR spectrum 6 (CDCls) ppm: 6.00 (2H,s), 7.21 (1H,t,J=7Hz), 7.54 (2H,t,J=7THz),
7.59(2H,t,J=8Hz), 7.75 (1H,t,J=8Hz), 8.05 (2H,d,J=THz), 9.09 (1H,d,J=8Hz),
12.08(1H,brs)
IR spectrum v (KBr)em:3312,1692,1668,1590,1306
Mass spectrum m/z:284(M+)

In accordance with the methods of Reference examples 5 and 6, the

compounds of Reference examples 7 through 14 were obtained.
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NHCO - < Found% C, 57.99; H 4.89; N, 11.32 Ocolorless fine needl es(MOH)
Noenp, 196.5-198.5C (deconposition) 13Elenental analysis for CL3HLON205
NHCO -~O Calcd. % C, 56.94; H, 3.68; N, 10.22 /F ound% C, 56.95; H, 3.76;
N, 10. 25 Opal e green crystal s(MeOH) Noe np, 176.5-177C (deconposition) /
14El enment al analysis for CL3HLON204S Calcd.% C, 53.79; H 3.47; N, 9.65 F
d% C 53 SH55 N61 71 3 9 oun, , ; , : .

Reference Physical properties
example Structural formula (Recrystallization solvent)

yellowish orange crystals

NMR & (CDCl3)ppm:2.32(3H,s),5.48(1H,

brs),6.81(1H,d,J=8Hz),7.35(1H,dd,J=8,2

Hz),7.73(1H,d,J=2Hz)

IR v (KBr) cm™:3352,1738

MS m/z:289(M*-1)

pale yellow crystals

(AcOEt-iso-Pr,0)

mp, 1562-153°C

Elemental analysis for C4oHgCIF3N,Q,

NHCOCF; Calcd.%: C, 38.67; H, 1.95; N, 9.02
Found%: C, 38.84; H, 1.97; N, 8.98

pale yellow needles(iso-Pr;0)

NO, mp, 129-130°C

Elemental analysis for CgHgF4N2O4
Calcd.%: C, 40.83; H, 2.06; N, 9.52

NHCOCF3 | Found%: C, 40.79; H, 2.10; N, 9.58

colorless crystals(AcOEt-iso-Pr,0)

NO, | MP, 161-162°C

Elementai analysis for C1{HgF3N,Q,.
Calcd.%: C, 45.53; H, 3.13; N, 9.65

NHCOCF; | Found%: C, 45.53; H, 3.05; N, 9.77

colorless crystals(AcOEt-iso-Pr,0)
NO2 | mp, 131.5-133°C

Elemental analysis for C41HgoF3N,04
NHCOCF; Caled.%: C, 45.53; H, 3.13; N, 9.65
Found%: C, 45.55; H, 3.07; N, 9.61

colorless crystais(AcOEt-iso-Pr,0)

mp, 139.5-140.5°C

Elemental analysis for C12H2N,04

Caled.%: C, 58.06; H, 4.87; N, 11.29

Heo—] | Eoindo: C, 57.99: H, 4.89; N, 11.32

colorless fine needles(MeOH)

mp, 196.5-198.5°C (decomposition)

Elemental analysis for C13H1gN2Os
Calcd.%: C, 56.94; H, 3.68; N, 10.22
Found%: C, 56.95; H, 3.76; N, 10.25

pale green crystals(MeOH)

aw,

NO, mp, 176.5-177°C (decomposition)
S
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14 Elemental analysis for C3H1gN;04S
Caled.%: C, 53.79; H, 3.47; N, 9.65

Found%: C, 53.71; H, 3.55; N, 9.61

.

NHCO

Reference example 15
3-Nitro-2-trifluoromethyl-4-quinolinol
A solution of 10.5 g of 2-nitro-2’-(trifluoroacetylamino)acetophenone and 5.57

g of 4-dimethylaminopyridine in 80 ml of tetrahydrofuran was refluxed for 30 minutes.
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; Ref erence exanple 15 3-Nitro-2-trifluoronethyl-4-quinolinol A

sol ution of 10.5 g of 2-nitro-2'-(trifluoroacetyl am no)acet ophenone and
5.57 g of 4-dinethylam nopyridine in 80 m of tetrahydrofuran was refl uxed
for 30 mnutes. 35 The reaction m xture was added with water and adjusted
to pH 1 with 10% hydrochloric acid. The precipitated crystals were

col | ect nd dii sopropyl
cther oy watbthREMEE AN IAEPURS P EET SR W LRI Ccetate

gave paltydpsdieticidist allse havipiatédiarystan waﬁtdoﬂ@cteﬂ@ymltﬁtloﬁraam%ﬁeao 254C.
El emental anal ysis for CLOHS5F3N203 Cal cul ated % C, 46.53; H, 1.95; N, 10. 85
Found %s@cepssizely witle waper Ndl(l)n%r(?ml athesrto gived. 59 glof eivetalwt hod of Ref er ence

exanpl e und erenc 6 .t hrough 24 were

bt ned o e =S ST BPR DR are SR BN Dele AP B DL Raging Hho sCBliaon
exanpl e(Bag o stoal bz et 2gyicsol vent) yel |l owi sh brown crystal s(Et O+ AcCEt)
np, 264-266.5*C (deconposition) 16MeHHEl enental anal ysis for CL1H7F3N203

Cal cd. wElGpen@l 34alykis for B&HamaNzﬂ} 29 Found% C, 48.53; H, 2.78; N, 10.39
col orl es cr yst al s(AcOEZ‘%, Cgro 237 2490C (sublimtion) HO HEl enent al
anal ysi CHFEIAAFENIHI BN 148% ¢, 41.06; H, 1.38 N, 9.57 Found% C,

40.94; K ha4bc 4407 1P%. 18248 oYsange pl at es(AcCOEt -i so- Pr20)

In accordance with the method of Reference example 15, the compounds of

Reference examples 16 through 24 were obtained.
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np, , 270- 2730C (deconposi tion) 18HFHEl enental analysis for C OH4F4N203
Calcd. % C, 43.49; H 1.46; N, 10.14 Found% C, 43-61; H, 1.67; N, 10.28
pal e yel |l owi sh brown crystal s(AcCEt) np, 222-224*C (sublimation)

19HVeHEl enent al anal ysis for G jH/FSN203 Calcd. % C, 48.54; H 2.59; N,
10.29 Found% C, 48.58; H, 2.61; N, 10.35 yellow

crystal s(n-Hept ane-i so-Pr20) np, 156-1570C 20HHWeEl enent al anal ysis for

Cl I H/TF3N203 Calcd.% C, 48.54; H, 2.59; N, 10.29 Found% C, 48.82; H,

2.76; N, 10.37 37 Reference-R2Physi g properties exanpl e(Recrystallization
solvent) yell ow sh brown cré%t al s( O—l)Ncﬁp, 2_300C 21El enental analysis for
Cl12HION2G3 Calcd. % C, 62.60; , 12.17 Found% C, 62.48; H, 4.47;
N, 12.14 pale yellow crystals ?300C 22- PhEl enental anal ysis for
Cl5HION2O3 Calcd. % C, 67. & 3N79;CRN  10.52 Found% C, 67.44; H, 3.88;
N, 10.44 yel |l ow crystal s(MeOH) P, ’PSOOC 23EI enental anal ysis for
C13H8N204 @!ecd. 060794 —H—3-—15- Physm, prop';fr‘t'lég”% c—64-00; H, 3.29;

N, 10.91 i%gr[né}xjpm SR REGRY (Recrystallization solvent)

yellowish brown crystals(EtOH-AcOE)
mp, 264-266.5°C (decomposition)

16 Me | H H | Elemental analysis for C,{H;F3N5;0;
Caled.%: C, 48.54; H, 2.59; N, 10.29
Found%: C, 48.53; H, 2.78; N, 10.39

coloriess crystals(AcOEt)

mp, 237-249°C (sublimation)

H Cl H | Elemental analysis for C4oH4CIF3N;03
Calcd.%: C, 41.05; H, 1.38; N, 9.57
Found%: C, 40.94; H, 1.46; N, 9.52

17

pale orange plates(AcOEt-iso-Pr,0)
mp, 270-273°C (decomposition)

18 H F H | Elemental analysis for C1oH4F4N204
Calcd.%: C, 43.49; H, 1.46; N, 10.14
Found%: C, 43.61%; H, 1.67; N, 10.28

pale yellowish brown crystals(AcOEt)
mp, 222-224°C (sublimation)

19 H | Me | H | Elemental analysis for C{1H;F3N;03
Calcd.%: C, 48.54; H, 2.59; N, 10.29
Found%: C, 48.58; H, 2.61; N, 10.35

yellow crystals(n-Heptane-iso-Pr,0)
mp, 156-157°C

20 H H | Me | Elemental analysis for C4{H;F3N;03
Calcd.%: C, 48.54; H, 2.59; N, 10.29
Found%: C, 48.82; H, 2.76; N, 10.37
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snp, 2300C 24 El enental analysis for CI3HBN2G3S Calcd. % C, 57.35; H,

2.96; N, 10.29 Found% C, 57.27; H, 3.13; N, 10.23 38 Reference exanple 25
4-Chl oro-3-nitro-2-trifluoronethylquinoline A mxture of 12.6 g of
3-nitro-2-trifluoronethyl-4-quinolinol and 50 m of phosphorus oxychl oride
was stirred at 1009C for 2 hours. The reaction mxture was left to cool,
and poured into ice, and the precipitated crystals were coll ected by
filtration. The collected crystals were dissolved in toluene, and washed
successively wth water and saturated brine, and dried, and the sol vent
was evaporated. The residue was washed with n-heptane to give 12.6 g of

pal e purple crystals. Recrystalli P4t i on from n- heptane gave col orl ess
crystals having the nelting p af_MNPeom 119 to 120' C. El emental anal ysis
for ClLOHAC F3N202 Cal cul ate .42; H /1.46; N, 10.13 Found % C, 43. 32;
H, 1.63; N, 10.16 |In accordance Xt hy¥he; 2rret hod of Reference exanple 25, the
conmpoundgs of Ref erence varml es QB t hrougah ’2/1 were -gbtained. 39 C1

Ref er eng eﬁg@{ﬁﬁ?ﬁ'ﬁym ca? propert '(‘Ehp E%?ﬂé P g%t al |izhtion sol vent) pale
yel | ow ¢r2880PEH Heptand) £EY BTN el ehent al  anal ysis for
Cl11H6C F3N202 Cal cd. % C yemﬁmdﬁprdwn @yQSIs(MeOB) 64 Foupd% C, 45.27; H,
2.22; N| 9.52 palle yel | o mme&l368{n- Hept ane) np, 91-91| 50C 27HC HEl enent al
anal ysi § for1C Oqi3Cl NI Elem@#iacahadlgsisGor 8&HadN.O4, 0.9F; N, 9.01

Calcd.%: C, 62.60; H, 4.38; N, 12.17
Found%: C, 62.48; H, 4.47; N, 12.14

pale yellow crystals(MeOH)

mp, =300°C

22 -Ph Elemental analysis for C45H1gN;03
Calcd.%: C, 67.67; H, 3.79; N, 10.52
Found%: C, 67.44; H, 3.88; N, 10.44

yellow crystals(MeOH)
o) mp, =300°C
23 \@ Elemental analysis for C43HgN;04
Calcd.%: C, 60.94; H, 3.15; N, 10.93
Found%: C, 61.00; H, 3.29; N, 10.91

yellow prisms(MeOH)

S mp, =300°C

24 \@ Elemental analysis for C43HgN203S
Calcd.%: C, 57.35; H, 2.96; N, 10.29

Found%: C, 57.27; H, 3.13; N, 10.23 ~
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Found% C, 38.85; H 1.19; N, 9.07 pale yellow need | es(n-Heptane) np,
52-53' C 28HFHEl enent al anal ysis for CLOH3C F4AN202 Calcd.% C, 40.77; H,
1.03; N, 9.51 Found% C, 40.60; H, 1.28; N, 9.55 colorless

crystal s(n-Heptane) np, 110.5-111.5*C 29HWeHEl enental anal ysis for
Cl1H6C F3N202 Calcd. % C, 45.46; H, 2.08; N, 9.64 Found% C, 45.32; H,

2.22; Ny needl es(n- Heptane) np, 128-1290C 30HHMEEI enent al
anal ysis 3’6‘*9‘ %Jﬁfg@@?ﬁzoz Calcd. % C, 45.46: H 2.08: N, 9.64 Found% C,

45. 34; H. 031&&3 NtroR-6dfl 46k odetiiaf #imdiae- R2Physi cal properties
exanpl e(Recrystal lization solvent) colorless crystal s(n-Heptane)

nmp, 116- 117C 31611311@11110311"13@&?&-91&@12 teifid Gh pth@P-4 -qOah ditholand 50571 6; H,
3.65; N, ,11. 7Fou 6] 57. 94; 11. 28 oIorIess, ri sne
( Ac CEt - riPH9SB %ma)ox {‘ﬂ@ vgais&rredgé 1§ﬂ Eff&bwman ?/5‘?%” PR PISTHRGESND Op

Cal cd. %jefy, to@§olZ§nd E&ur’éd:h?to 1% a8 e HRMAG A el c ﬁs%algewerti’col"{; cB&l b}N 9 81 pale
brown crystal s(iso-Pr20) Onp, 143.5- f4 C 33E enent al ana? ySI S

C13H7Cl NAGEition. The collected crystals were dissolved in toluene, and washed successwely
with water and saturated brine, and dried, and the solvent was evaporated. The
residue was washed with n-heptane to give 12.6 g of pale purple crystals.
Recrystallization from n-heptane gave colorless crystals having the melting point of
from 119 to 120°C.

Elemental analysis for C10H+ClF3sN20O2
Calculated % C,43.42; H,1.46; N,10.13
Found % C,43.32; H,1.63; N,10.16

In accordance with the method of Reference example 25, the compounds of

Reference examples 26 through 34 were obtained.
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Calcd. %, C, 56.85; H 2.57; N, 10.20 Found% C, 56.69; H 2.76; N, 10.11
brown crystal s(iso-Pr20) snp, 105-107C 34El enental anal ysis for
CG3H/CN2O2S Calcd. % C, 53.71; H 2.43; N, 9.64 Found% C, 53.76; H,
2.61; N, 9.58 41 Reference exanple 35 tert-Butyl

exo- 3- et hoxycar bonyl - 8- azabi cycl o[ 3. 2. 1] oct ane -8-carboxylate To a sol ution
of 10.3 g of ethyl exo-8-azabicyclo[3.2.1]octane-3-carboxylate in 30 m of
nmet hanol , under stirring and i|ce- coolf a solution of 13.5 g of

di-tert- butyI di carbonat e i R4 tEtzhanol was added dropwi se, and the
m xture was stirred at roomte atuge for 1.5 hours. After the reaction,
t he sol vent was evaporated, afd NFesgglue was di ssolved in diethyl ether
and washed with saturated brine, jand dried, and the solvent was evaporated
to give 16.0 g of a pale vellow i quid. NVR spectrum6 (CDCla) ppm1l.24
(3H, t, J3R&eEnce 1. 47, ( 9(&%5) %1056-1. 77 (4HPhygical properfi®s 2. 06 (4H,|m),
2.75-2. 84 example) .| 4.11 H ¢, J=7./5Hz) ., 4Rda@ytaliz4tlid sojvent)R spectirum v
(liq.)cm1: 1736, 1698 |Reference ¢ Xx0- 3- hydrfoxynet hyl -
8- azabi gycl o[ 3. 2.|{1] octjane- 8; car bc %Qmeﬁmﬁ@rk%g Eﬁ%éln f 15. 8 g |of
tert-butlyl exgo-3-jeproxlycgr bpny -EBEW WV % - 8- car boxyl ate
in 65 m| of tetrahydrgj‘;uran 6. 30 gark gﬁ% fbr &l @ﬁ:té 4vvas dgdded, and

then a i xture of] 40 . of (ret hanoFo@Hids 49 4r51270fH tzez‘.zr a;h}gcgrzof uran was added
dr opwi s@—uneer—sHiF-Ag—at—F-oem-terperat uie—Fhe m-xtur-e—was—stilr r ed

overni ght at room tenperatufe, andalehellmlneedibs(\nelﬂ;emmor ated. The residue
was added with vater,| and extrag¢tmpgd9hdtiB°Col uene. The extract Was washed
with satur&fed Qrithe,| a@Gd drited, Elamentdianatysiscot CyyrisClebM0p at ed to gi ve
13.3 g of a colarless| viscpus | iqQadd.NNR 38Ec tH, Gra75 N €DTla) ppm 1. 29-1. 78
(7H, M, 1. 46(9H, s)|, 1.88-2.1B (3H,nfourg’aL, 3(829:6,.lbk§)19 N,3274.35 (2H M IR

spectrum Vv (TTqg-)cnmy LT[ 1696 RETEerence
P g pale yel I?ow neegles (n-Heptane)

mp, 52-53°C

28 H F H Elemental analysis for C1,H3CIF4N;0,
Caled.%: C, 40.77; H, 1.03; N, 9.51
Found%: C, 40.60; H, 1.28; N, 9.55

colorless crystals(n-Heptane)

mp, 110.5-111.5°C

29 H Me H Elemental analysis for C4;HsCIF3N,0,
Calcd.%: C, 45.46; H, 2.08; N, 9.64
Found%: C, 45.32; H, 2.22; N, 9.60

colorless needles(n-Heptane)

mp, 128-129°C

30 H H Me | Elemental analysis for C4{HgCIF3N;0,
Calcd.%: C, 45.46; H, 2.08; N, 9.64
Found%: C, 45.34; H, 2.28; N, 9.63
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tert-Butyl :

exo- 3- (et hanesul f onyl oxynet hyl ) - 8- azabi cycl o[ 3. 2. 11oct ane- 8- car boxyl at e

To a solution of 14.6 g of tert- butyI

exo- 3- hydr oxynet hyl - 8- azabi cycl o[ 3. 2. 1] - oct ane-8-carboxylate in 60 m of

t etrahydrof uran, under stirring and i ce-cool i ng, 10.0 m of triethylamne

was added, and then 4.9 m of nethanesul fonyl chloride in 10 mM of

t et rahydrof uran was added dropwi se. The m xture was stirred under

ice-cooling 42 for 20 mnutes. The reaction m xture was added with

ice-water and extracted wwth toluene. The extract was washed with

saturated brine, and dried, and thé&'sol vent was evaporated to give 19.3 g
3 'ﬂP(CDClS) ppm1.36-1.71 (6H m, 1.47

(1H m, 2.99 (3H,s), 4.00

rectrumv (lig.)cm1: 1692 Reference

FI 2. 1] oct ane-

(9H, s), 192206(2Hn) 2.
(2H d, J=6.5Hz), 4.15-4.35 (2H,
exanpl e

8- car boxyT1#'8"8% [a 3l utli on of piePeRies Rutyl

exo- 3_ ( "Jll f nnyl o \lrmf h\(RechSta Z%tiqnnﬁpfl-‘! tq oct ane- 8_ car bOXy| ate

in 90 m} of dinethyl sul t:olmrlelacrﬁstaﬂ(rgHe;btase))dl um cyanl de and 0.90 g of
sodi um i odi de werne.addednmpytigesti’@el y, and the m xturp was stirred at 90C

for 2 hours31The|reaXVi 0 Elemetttairanalyas faddeH,®iNcQ, | ce- wat er and extracted
with toluene. The extTact Calad. el BFddanH, B.6SaNud &Reéd byi ne, and dried, and
t he sol yent was evapor af eEIOurw"/glGAer% 8l,§.76t Na1paBe yel | owi sh brown Iiquid.
NVR spe¢trum 6 (CDCI3) ppnr . 39-1. 79 9 ), 1.90-2.07 (2H m,
2.15-2.82 (3H,n) | 4. 13- 4°20rlessp hj“ @%éd‘%%ﬁ'ﬁ% (1ilg.)em 1: 2248, 1694
Ref er ence ﬁsﬁrrpl e 3 ht el y

exo- 3- (2- oet hyl )-'8-a '@20 -carpoxyl ate To a solution
of 14.1/g of tert-butyl rg cycl o[ 3. 2. 1] oct ane- 8-
carboxylate in 400 m_ of iof’ fret hanol sol ution of

amoni ajand 3 nl of Ran |eryr5\}§,¢bry\§grs@,sg¢qqg and the| m xture was

hydr ogepated at 30C %nd 23 5944 gcdrogen pressure. [The catal yst was
filtered of 3 andm( \é‘?ﬁ'&nt ¥i§99rr@1t3ﬂdC|Nt@ givel 13.2 g of a green

vi scous| | i quid. NI\/R\ Ct B4y 0, g}%ﬁ:@% %E 5{8H m, 1.46 (9H,s),
1.79-2.07 (3H M|  2.55 Rofhé%: 2145@)69 4, 9364N4%4H m| IR spectrumyv
(l'ig.)cmt—1694

brown crystals(iso-Pr,0)

S mp,105-107°C

34 \@ Elemental analysis for C13H;CIN,O,S
Calcd.%: C, 53.71; H, 2.43; N, 9.64

Found%: C, 53.76; H, 2.61; N, 9.58

41



Mass spectrum ni z: 255(Mr+1) Reference exanple 40 43 tert-Butyl 4-[2 - [(
3-nitro-2 -trifluoronethylquinolin-4-yl)amno] ethyl]-1- piperidinecarb
oxyl ate A suspension of 3.78 g of
4-chloro-3-nitro-2-trifluoronethylquinoline, 6.24 g of tert-butyl

4- (2-am noet hyl ) - 1- pi peri di necarboxyl ate and 1.89 g of potassium carbonate
in 40 m N- d] formam de was stirred at roomtenperature for 1
hour . Th%gt];elé%gfieo%gﬁex ure was added with water and extracted w th ethyl

acetate. tertTha_t;e>@&5aqthm§aym?1a@a§yﬁ@ﬁmbmi]Mct%éis-a&@J&&ryleaed saturated
brine, and dried, and the solvent was evaporated. The residue was washed

wi th diisopropifio agtohation of I§i-& g of Bthab exp-BfazabigpdlelBL. 11Reteng-Stcarbixybate gm f r om
di i sopropyl . efhe aye colorl ess crystal having th | ti oint of from
135° 5t o0 Stme gt cindar SHERS end lecPoap AL 13 bR o6 A Mrt by

C, 56. 40; gikhrboRdte ifh4blm PG mERURG v%sf%&ﬁ;d% Wis3; d7d tid Jﬂxt?ﬁe k& gGARagance
with the nethod of Reference exanple 40, tﬁe conpounds o ef erence

exanpl esroéih tehpengthrsdhried Rowdst aAfted thel¥badtibefthe anlvet FRhysimaktef opRrti es
exanpl e(Recrystal lization sol vent el l ow crystal s(iso-Pr20) BocNnp,
: eé}g

148- 149Che FREE pvRs Aissehedyin diethy 11and withy peiyrateddrims and -dried,

5.58; N, % ok ceN, 14 | l.gw prism
s ( AcCEt -?’gsdgt-h%r%fg)%g%?%,egi%pggﬁ?g%bg‘%z%é%e"rfnaﬁa%%%eg%%ﬁ%m or C21H25F3N405
BocNCal cxiM¥ sgectr@dh G51(CDd1s)5pp20:1. 24, (341, 837 SERN %7 (OH,H31.88:1. M, (45,40 N,
11. 85 yel |l ow crystal s( MeOH)

1.79-2.06 (4H,m), 2.75-2.84 (1H,m), 4.11 (2H,q,J=7.5Hz), 4.13-4.37(2H,m)

IR spectrum v (lig.)em-1:1736,1698

Reference example 36
tert-Butyl exo-3-hydroxymethyl-8-azabicyclo{3.2.1]octane-8-carboxylate

To a solution of 15.8 g of tert-butyl exo-3-ethoxycarbonyl-8-azabicyclo[8.2.1]-
octane-8-carboxylate in 65 ml of tetrahydrofuran, 6.30 g of sodium borohydride was
added, and then a mixture of 40 ml of methanol and 40 ml of tetrahydrofuran was
added dropwise under stirring at room temperature. The mixture was stirred
overnight at room temperature, and the solvent was evaporated. The residue was
added with water, and extracted with toluene. The extract was washed with
saturated brine, and dried, and the solvent was evaporated to give 13.3 gof a
colorless viscous liquid.
NMR spectrum 6 (CDCls) ppm:1.29-1.78 (TH,m),1.46(9H,s), 1.88-2.13 (3H,m), 3.44
(2H,brs), 4.12-4.35 (2H,m)

IR spectrum v (lig.)em-1: 1696

Reference example 37

tert-Butyl exo-3-(methanesulfonyloxymethyl)-8-azabicyclo[3.2.1]octane-8-carboxylate
To a solution of 14.6 g of tert-butyl exo-3-hydroxymethyl-8-azabicyclo(3.2.1]-

octane-8-carboxylate in 60 ml of tetrahydrofuran, under stirring and ice-cooling, 10.0

ml of triethylamine was added, and then 4.9 ml of methanesulfonyl chloride in 10 ml

of tetrahydrofuran was added dropwise. The mixture was stirred under ice-cooling
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anmp, 143, 5-144 C 43NEl enental anal ysis for C22H27F3N404 BocCal cd. % C,
56.40; H, 5.81; N, 11.96 Found% C, 56.37; H, 5.77; N, 11.93 yellow

pl ates(AcCOEt -i so-Pr20 np, 151-152C 44El enental anal ysis for C24H29F3N404
BocNCal cd. % C, 58.29; H, 5.91; N, 11.33 Found% C, 58.23; H, 5.92; N,

11. 27 yell ow need | es(iso-Pr20) np , 155-156.5C 45BocHN- El enental anal ysi s

for C17 Ca /e N R Ny 4 S % .51.07; H,
467 N 30 g Ry afbliwdhadtpd drind e P anP U Rl o) %
for Cl4Hbh{edb(Re exXidh @ Ovdd whshed Wil satiratdd brineNand dried, fid%olvent Shs12; H,
4.63; N, 17.10 45 BocN NH ReferenceR 8R 9Ri oPhysi cal properties

exanpl e(eReperpsedatd giveld Srg ool padatypllgwlliquid.cr yst al s(AcOEt -i so- Pr20) np,

5 S oY P GERETNED e
cryst al sf #5981 8§94 (3H,s), Mo (I8 &, P=614820%15-4.35 (2H,m)
IR spectrum v (liq.)em-l: 1692

Reference example 38
tert-Butyl exo-3-cyanomethyl-8-azabicyclo[3.2.1]octane-8-carboxylate

To a solution of 19.1 g of tert-butyl exo-3-(methanesulfonylokymethyl)-8-
azabicyclo[3.2.1]octane-8-carboxylate in 90 ml of dimethyl sulfoxide, 6.30 g of sodium
cyanide and 0.90 g of sodium iodide were added successively, and the mixture was
stirred at 90°C for 2 hours. The reaction mixture was added with ice-water and
extracted with toluene. The extract was washed with saturated brine, and dried,
and the solvent was evaporated to give 14.3 g of a pale yellowish brown liquid.
NMR spectrum 6 (CDCls) ppm:1.39-1.79 (6H,m),1.47(9H,s), 1.90-2.07 (2H,m),
2.15-2.32 (3H,m), 4.13-4.37 (2H,m)
IR spectrum v (lig.)cm-1: 2248, 1694

Reference example 39

tert-Butyl exo-3-(2-aminoethyl)-8-azabicyclo[3.2.1]octane-8-carboxylate

To a solution of 14.1 g of tert-butyl exo-3-cyanomethyl-8-azabicyclo[3.2.1]octane-8-
carboxylate in 400 ml of methanol, 50 ml of 20% methanol solution of ammonia and 3
ml of Raney-nickel were added, and the mixture was hydrogenated at 30°C and 50 Pa
of hydrogen pressure. The catalyst was filtered off, and the solvent was evaporated
to give 13.2 g of a green viscous liquid.

NMR spectrum 6 (CDCls) ppm:1.25-1.75 (8H,m), 1.46 (9H,s), 1.79-2.07 (3H,m),
2.55-2.87 (2H,m), 4.03-4.40(4H,m)

IR spectrum v (lig.)em-1: 1694

Mass spectrum m/z: 255(M*+1)

Reference example 40
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48HC HEl ement al anal ysis for C22H26CI F3NAO4 Calcd. % C, 52.54; H, 5.21; N,
11. 14 Found% C, 52.57; H 5.18; N, 11.12 yellow prisns(AcOEt-iso-Pr20
np, 159-160C 49HFHElI enent al anal ysis for C22H26F4N404 Cal cd. % C, 54.32; H,
5.39; N, 11.52 Found% C, 54.39; H 5.52; N, 11.34 yellow

crystal s(AcCEt-iso-Pr20 np, 144.5-145.5C 50HVeHEl enent al anal ysis for

C23H29F3 e : C, 57.29; H,
5.99; N, Mﬁﬂ%&aﬁe |[?5§Wn§fg’g'}gﬁﬁ€ f%etgr%ndﬂn ‘Hﬁ)g‘; g&&f@g’ ]C 51HHVEE!l enent al
anal ysi spipefid{a34B9ikaM04 Calcd. % C, 57.25; H 6.06; N, 11.61 Found% C,

57.05; H 6.00; N, 11.58 46 BocN NH Ref erence- R2Physi cal properties
exanpl e( Recr yst‘\a‘lqspz@ﬁw!@)hf 68 g@ﬁﬂ)chysp13owtwefé@nﬂgem@thplnoimgr 4.30e

52El enment al s for 2N\N404. .Cal C 7.32, N, 12.72
Foandos € terigal 1P amtioet il Y Rt S anlo &7 b of peieRRS
( DMSO- d@aﬁﬁﬂa@e 9Wad nﬁ@f‘ &"Nfﬂlm%tlgﬂfogmaﬂﬁé wlas 4057ed2R(hom temperature for 1
H n), 1.55-1.65(4H m, 2. 65(2
53- Pht , Jhd@Hz Th8 r%(:lzhl,nqxﬂlnﬁ vﬁﬂza)d,dad SatIBwatr2un drgxtracled3®{th ethyl acetate.
H, J5HZ7407505H 7.61 (1 Ht
t '?he gxtract was washed smcesslvely (w1th water and saturated brine, and dried, and
the solvent was evaporated. The residue was washed with diisopropyl ether to give
5.46 g of crystals. Recrystallization from diisopropyl ether gave colorless crystals
having the melting point of from 135.5 to 136.5°C.
Elemental analysis for CaaHa7F3N4O4
Calculated % C,56.40; H,5.81; N,11.96

Found % C,56.29; H,5.72; N,11.88

In accordance with the method of Reference example 40, the compounds of

Reference examples 41 through 55 were obtained.
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J-8Kz), 7, 79(1H,t,InBHz) , 7. 89(1H,d, J=8Hz), 8.4 6(1 H,d,J=8H) IRV
(KBr)cml: 3368, 1692, 1530, 1368 yell ow crystal s(iso-Pr20) pnp, 125.5-127.5C
54El enent al anal ysis for C25H30NAC6 Calcd. % C, 64.36; H 6.48; N, 12.01
Found% C, 64.30; H, 6.39; N, 11.94 yellow fine needl es (MeOH i so-Pr20
gnp, 136-137C 55El enental analysis for C25H30NAO4S Calcd. % C, 62.22; H,
6.27; N, 11.61 Found% C, 62.05; H, 6.15; N, 11.46 47 Reference exanple 56
tert-Butyl 4-[2-[(3-anino-BiLLLiﬁﬁoronethquuinoIin-4-y|)anino]ethy|]-1-
pi peri di necarboxylate To a solutjion of 1.34 g of nickel chloride
hexahydrate in 20 m of nethea ‘tfer ice-cooling, 0.21 g of sodium
bor ohydri de was added porti and a solution of 5.30 g of tert-butyl

e tINgT tew,nol i n-4-yl )am no] ethyl]-1-
pi peri di necarboxylate in 20 ml of tetrahydrofuran and 80 m of nethanol

was

added.

Refemsned ur e

s.added

bor ohydii dxampiad

stirred at

littl e Bhysicatprepantid 1. 50 ¢

t oom t fRpeystailizatiohaovedt)m nut es.

of sodi um
After the

reactio

evaporated. The resgqlnN
chlori de andlextracte

wat er, and dri ed,
l'i quid. | The resi

an insol uble matter
s adopd148-1#9°a8queous
%\é\i h et Biementa hablgsis ToreC gHisFaldiOmas

t he vent
jlue was purif

and the soa
sol uti on of

yelbw drydtale(isdPolY),

valce Va0 15878 Ht 6.5t Me149gel |
eltbund %8 iQ, 58 85l 548t Nntd.881r on

| vent was
amroni um
washed with
ow sh brown

|t ogr aphy usi ng

a mxture of et}
and washed wth
g of pale yé&l ow
di i sopropyl et hef
point of_from 94

1yl acetate a

am ¢ of
o, t al R
arfg ept a
to 95C FEle

neellowtjsmsihcQB-igoPnQ): 2) as ¢
ohpi $HPAYPEl et her and n- hept &
pElemestailahalysis faorC A HafMMOx xt U
neCajed:&o: Co§B &Yl Hs8.36r Ns1hPs hg
b TeMnd ) &, $3i43: Hob. 2008 HPDEBNAC

C, 60. 26] H, 6.67;
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N, 12. 78

N
Boc

yellow crystals(MeOH)

mp, 143.5-144°C

Elemental analysis for CyoHa7F3N4O,
Calcd.%: C, 56.40; H, 5.81; N, 11.96
Found%: C, 56.37; H, 5.77; N, 11.93

44

BOGN%\

yellow plates(AcOEt-iso-Pr,0)

mp, 151-152°C ‘

Elemental analysis for Co4Ha9F3N4O4
Calcd.%: C, 58.29; H, 5.91; N, 11.33
Found%: C, 58.23; H, 5.92; N, 11.27

45

BocHN-

yellow needles(iso-Pr,0)

mp ,155-156.5°C

Elemental analysis for Cy7HgF3N4O4
Calcd.%: C, 51.00; H, 4.78; N, 13.99
Found%: C, 51.07; H, 4.87; N, 14.10

46

MezN'

yellow crystals(MeOH)

mp, 128-129°C

Elemental analysis for C14H5F3N4O,
Calcd.%: C, 51.22; H, 4.61; N, 17.07
Found%: C, 51.12; H, 4.63; N, 17.10

| uti ng sol vent,
ne to give 4.47
re of

ving the nelting
2 Calculated %
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Found % C, 60.10; H,6.57; N,12.76 In accordance with the nethod of Reference
exanpl e 56, the conpounds of Reference exanples 57 through 71 were

obtai ned. 48 R 3" ~NH Ref erenceR3- Physi cal properties

exanpl e(Recrystal li zation solvent) yellow |iquid NVR 8

(CDCl 3) ppm 1. 48(9H,s), 2. 48(4H,t,J=5Hz), 2. 52 BocN

(2H,t,J=5Hz), 3.36(2H, brs), 3. 51(4H, t, J=bHz), 4. 46( 3H,

57Nbrs), 7.45-7.50(2H, m,7.90-7.95(1 HmM,8.00-8.05(1 H mM IRV

(lig.)cm 1: 3484, 3364, 1696 MS nifz:439 M+ pale yellow sh browm liquid NVR 8
(CDCI 3) ppm 1.47(9H,s), 1. 75-1.85(2H, m, 2. 60- O2.80(1

H, m, 2. 90-3. 10(1H, m, 3. 25- 3. Bd. ~N) , 3.42-3. 58(53(1

Hm,3.57-3.73(2H, m, 3. 77-4. 07(|3H, m , 4. 34( 3H,

BocN. brs), 7.48-7.55(2H, m, 7. 83- 788 ,H, 8.01-8.06(1 H mM IRV

(ltg.)enm'' 11696 M5 mfz: 439 M- 1 RBal eye
122-123C 59NEl enental anal ysis for
6.67; N, 12.78 BocFound% C, 60.30;

oWN@r yst al s(i so-Pr20) np,
F3N402 I1Calcd. % C, 60.26; H,
. R B8PS e N, 12.69 colorless

prisms(AcOEt) np, 149-150C 60El enent ), anal ysis for C24H31F3N402

BocNCal cd. % C, 62.05; H_ 6.73; N, 1®.06 Found% C, 62.02; H, 6.77; N,

11. 96 pal Refgremea crLyst alﬁ(gi so-FﬂbZ( - n- Hept aPlgysical properties

example (Recrystallization solvent)

yellow crystals(AcOEt-iso-Pr,0)

mp, 168-169°C

47 Me H H Elemental analysis for Co3HagF3N4QO4
Calcd.%: C, 57.25; H, 6.06; N, 11.61
Found%: C, 57.28; H, 5.98; N, 11.52

pale yellow crystals(AcOEt-iso-Pr;0)

mp, 147.5-148.5°C

48 H Cl H Elemental analysis for C;3H6CIF3N4O4
Calcd.%: C, 52.54; H, 5.21; N, 11.14
Found%: C, 52.57; H, 5.18; N, 11.12

yellow prisms(AcOEt-iso-Pr,0)

mp, 159-160°C

49 H F H Elemental analysis for CyHo6F4N4O4
Calcd.%: C, 54.32; H, 5.39; N, 11.52
Found%: C, 54.39; H, 5.52; N, 11.34

yellow crystals(AcOEt-iso-Pr,0)

mp, 144.5-145.5°C

50 H Me H Elemental analysis for Co3HagF3N4Oy
Calcd.%: C, 57.25; H, 6.06; N, 11.61
Found%: C, 57.29; H, 5.99; N, 11.58

yellow crystals(iso-Pr,0)

mp, 137.5-138.5°C

51 H H Me Elemental analysis for Cy3HogF3N4O4

Calcd.%: C, 57.25; H, 6.06; N, 11.61

Found%: C, 57.05; H, 6.00; N, 11.58
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np, ,97.5-98C 61BocHN- El enental analysis for Cl7H21F3N402 Calcd. % C,
55.13; H, 5.72; N, 15.13 Found% C, 55.09; H 5.72; N, 15.09 yellow liquid
NVR S (CDCl 3) ppm 2. 32(6H,s),2.39(2H,t,J=5.5Hz),3. 62M2N

35(2H, q,J=5.5Hz), 4. 38(1H, brs), 4. 66(2H,brs),7.4-7.5 5(2H,m, 7. 95-8. 00(1
Hm,8 00-8.05(1 Hm IRv (liqg.)cnt1:3488,3356 M5 m z: 299 M++1 49 BocN
U ' ~NH Ref erenceR 8R 9R Physi cal properties exanpl e(Recrystallization
solvent) colorless crystals (iso-Pr20-n-Heptane) 63MeHHNP, 77-78C

El emental analysis for C23H31F3N402 Calcd. % C, 61.05; H, 6.91; N, 12.38
Found% C, 61.09; H, 6.80; N, 12,43 pale yellow crystal s(iso-Pr20) np,
126.5-127. 5C 64HC HEl enent al B lysis for C22H28CI FSNAO2 Cal cd. % C,
55.87; H 5.97; N, 11.85 Found? 55.94; H 5.91; N, 11.75 pale yellow
need | es(iso-Pr20) np, 98-99C 65HFHEl eméfit al anal ysis for C22H28F4N402
Calcd. % C, 57.89; H 6.18; N, 12. ¥OC, 57.99; H, 6.39; N, 12.07
pal e yellow crystals (iso-Pr20-n-Heg

N~ TR?
Reference -R? Physical properties
example (Recrystallization solvent)

yellow needles(MeOH)
mp, 149-150°C
52 \v Elemental analysis for Co4H3,N4O4
Calcd.%: C, 65.43; H, 7.32; N, 12.72
Found%: C, 65.35; H, 7.24; N, 12.66
yellow amorphous solid
NMR & (DMSO-dg)ppm:0.90-1.05(2H,m),1.37(9
H,s),1.40-1.55(1H,m),1.55-1.65(4H,m),2.65(2H,
t,J=12Hz),3.25(2H,q,J=5.5Hz),3.80-3.90(2H,m)
,7.39(1H,t,J=5.5Hz),7.40-7.50(5H,m),7.61(1H,t,
J=8Hz),7.79(1H,t,J=8Hz),7.89(1H,d,J=8Hz),8.4
6(1H,d,J=8Hz)
IR v (KBr)em™:3368,1692,1530,1368
yellow crystals(iso-Pr,0)
o mp, 125.5-127.5°C
54 \@ Elemental analysis for C,5H3oN4Os
Calcd.%: C, 64.36; H, 6.48; N, 12.01
Found%: C, 64.30; H, 6.39; N, 11.94
yellow fine needles(MeOH-iso-Pr,0)
s mp, 136-137°C
55 m Elemental analysis for CsH3oN4Q4S
Calcd.%: C, 62.22; H, 6.27; N, 11.61
Found%: C, 62.05; H, 6.15; N, 11.46

53 -Ph
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66HVeHMp, 108-109C El enental analysis for C23H31F3NAO2 Calcd.% C, 61.05;
H 6.91; N, 12.38 Found% C, 61.01; H 6.92; N, 12.13 colorless crystals
(i so-Pr20-n-Heptane) 67HHMenp, 105-106C El enental analysis for
C23H31F3N402 Calcd.% C, 61.05; H 6.91; N, 12.38 Found% C, 61.06; H,
6.94; N, 12.20 50 BocN NH Ref erence- R2Physi cal properties

exanpl e( rystalllzati.on solvent) pale brown needl es (AcCOEt-n- Hept ane)
68np, 150]5%&%2%exﬂ‘%1%§ﬁtal anal ysis for C24H34N402 Calcd. % C, 70.21: H,

8. 35; N ted3B&H1 BqUNHAmEno-TBrifidorothetBylddinon-d PhaRilAd tByhel-l ow crystal s
(AcCEt - n- Hept ane) 69- Phnp, 113. 5-115C El enental anal ysis for C27H34N402

Cal cd. %piperidipegrboxylate. 67; N, 12.55 Found% C, 72.69; H, 7.64; N, 12.53
yel | owi sh bro crystal s(i.so-Pr20). pnp, 106. 5- 108C 70QEl enent al ~anal ysis for
C25H32NACB  Caf 8§ Wuteen ¢fd- e 0‘\2—{‘2"17‘?@3‘?" le hexapgdraje inef ™ of grethgnoly 7. 18;

N, 12. 76, )%k li&‘-’\éoBfihE,rﬁsﬁf‘E%c)dium borohydride was added portionwise and a solution
of 5.30 g of tert-butyl 4-[2-[(3-nitro-2-trifluoromethylquinolin-4-yl)aminolethyi}-1-
piperidinecarboxylate in 20 ml of tetrahydrofuran and 80 ml of methanol was added.
The mixture was added little by little with 1.50 g of sodium borohydride, and stirred
at room temperature for 30 minutes. After the reaction, an insoluble matter was
filtered off, and the solvent was evaporated. The residue was added with aqueous
solution of ammonium chloride and extracted with ethyl acetate. The extract was
washed with water, and dried, the solvent was evaporated to give a yellowish brown
liquid. The residue was purified by silica gel column chromatography using a
mixture of ethyl acetate and n-heptane (1:4 to 1:2) as eluting solvent, and washed
with a mixture of diisopropyl ether and n-heptane to give 4.47 g of pale yellow
crystals. Recrystallization from a mixture of diisopropyl ether and n-heptane gave
colorless crystals having the melting point of from 94 to 95°C.

Elemental analysis for C22HzoF3N4O2
Calculated % C,60.26; H,6.67; N,12.78
Found % C,60.10; H,6.57; N,12.76

In accordance with the method of Reference example 56, the compounds of

Reference examples 57 through 71 were obtained.
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snmp, 129. 5-131 C 71El enental analysis for C25H32N402S Calcd. % C, 66.34; H,
7.13; N, 12.38 Found% C, 66.25; H 6.92; N, 12.29 Reference exanple 72
1-[2-[4-(1-tert-Butoxycarbonyl)pi peridyl]ethyl] -2-phenyl-
1Hi m dazo[ 4, 5-c] quinoline  5-oxide To a solution of 3.67 g of tert-butyl
4-[2-(2-phenyl - 1Hi m dazo[ 4, 5- c] -
qui nolin-1-yl)ethyl]-1-piperidinecar boxyl ate in 110m of
1, 2-di chl oroet hane, 5.95 g of meraghlaroperbenzoic acid was added little
by little, and the m xture was stirred roomtenperature for 30 m nutes.
The reaction m xture was adjusted 2 W2t h 10 % aqueous sol ution of
sodi um hydr oxi de and extracted wt 2 d| chl oroet hane. The extract was
washed successively with 10 % aqueods” 3qfut¢ggn of sodi um hydroxi de and
saturated brine, and dried, and the solvent was evaporated to give 4.28 ¢
of a 51 |bg Ifid. The residue was washe w th ethyl hcetate
and di et h)@?ﬂ%‘zﬁe &g‘ve 2.46 g of col qb yf}gfﬁg é/ %,in{\WR spectrun S
2 1.

r to
( DVBO- d6)—ppHi0—80—0-02 (2H )1 22 1
2 7
e
SIS =214 46(5Hs) | R
6] B i DL AT

2
(2H, q,J37.5Hz), 2.52 (2H,
(2H,t,J37.5Hz), | 7.60-7.
7.92 (1H, t, J58Hz)
spectrum v #&Br)cml il

t ert - But|yl

@ -

0
@

(O
/ll:‘\I 4

=3

4-12-(2-{phenyl -4-trifluoro olin-1-yl)ethy]]-1-

pi peri dimecarboxytate—~A——so utyl

4-12-[(3-am no-2-trifl uoronet

4-yl ) ani|no] et hyl ](- 1- pi peri di n¢ d 0.04

g of 2,3-dichlorfo-5, 6~tigyang ofuran
5 added

was stirnred58t r ratu

wi t h sat/urated aqug] h'swsﬁi\u H‘)) rogenc rbo a an Xt racted
with ethyl acetatje. The extra ggsuccessively mnth saturated
agueous sqlu?ion pf sodi um h% s?ﬁgﬁ ( oqﬁ?e and saturated brine, and
dri ed, anmd—tte—sgtvent—was——ev BOI3ERSW crystals(iso-Pr,0)

mp, 122-123°C

59 _ Elemental analysis for CaaHogF3N4O2
Calcd.%: C, 60.26; H, 6.67; N, 12.78

oc Found%: C, 60.30; H, 6.55; N, 12.69
colorless prisms(AcOEt)

mp, 149-150°C
60 J\N\ Elemental analysis for C4H3:F3N4O;
BocN Calcd.%: C, 62.05; H, 6.73; N, 12.06
Found%: C, 62.02; H, 6.77; N, 11.96
pale green crystals(iso-Pr,O-n-Heptane)
mp, 97.5-98°C
61 BocHN- Elemental analysis for C{7H;1F3N4O5
Caled.%: C, 55.13; H, 5.72; N, 15.13
Found%: C, 55.09; H, 5.72; N, 15.09
yellow liquid
NMR & (CDCl;)ppm:2.32(6H,s),2.39(2H,t,J=5.5H2),3.
35(2H,q,J=5.5Hz),4.38(1H,brs),4.66(2H,brs),7.45-7.5
5(2H,m),7.95- 8 00(1H,m),8.00-8. 05(1H,m)
IR v (lig.)Jom™:3488,3356
MS m/z:299(M*+1)

62 MezN'
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The resi due was washed with diisopropyl ether to give 0.51 g of crystals.
Re crystallization fromdiisopropyl ether gave colorless crystals having
the melting point of from 163 to 164C. El enental analysis for C29H31F3N402
- 1/4H20 Cal cul ated % C, 65.83; H,6.00; N, 10.59 Found % C, 65.85; H, 5. 90;

N, 10. 58 Exanple 2 tert-Butyl

4-[2-[2-(4-iodophenyl)-8-nethyl-4-trifluoronethyl-|IHimdazo[4, 5-c]-

qui nolin-1-yl]ethyl]-1-piperidinecarboxylate A solution of 2.00 g of

tert-butyl 4-[2-[(3-am no-6-nethyl-2-trifluoromnethyl

qui nol i n-4-yl)am no] ethyl] -1-piperidinecarboxylate and 0.74 m of

triethylamne in 20 m of gpQ e was heated at 70C, and added with 1.41 g

of 4-iodobenzoyl chloride, SZM xture was stirred at 70C for 3

hours. An insoluble matter was> r off wth hot condition, and the

filtrate was added with 0.08 ggeof

the m xture was stirred at 120C .

sol vent was evaporated, and thg residueswas purified by silica gel colum

chromat ography using a m xt ur & of 1t°h3H atBtate and n- heptane (1:3) as

el uting sol vent and washed with diRsopropyl ether to give 2.20 g of

col or | egsRéfepemtal(s. , Re S L1 Zatton 17, @alBrspatfies of et hyll acetate and

di i sopr apgkampleer &a?/e (%{)?olﬁ ﬂ%:ss cryslmgygﬂugmatsbaeml ting{point of from

203 to 404C. El enental | anallysi s T ablolesdtigstdksNACZ  Cal culated|% C, 54. 22,

H, 4. 85; (N, 8.43 FRound Po C, 54. 25; |Ksd-Pr)-nMMeptaid) I n accordance|{w th the

met hods |of anpl e%el an% 2, the|epypoades of Exanples 3 through 57 were

obt ai ned. 537BocNo"™,” N Ri |Exanpl EidtidtyisinahkisiooPgHS Feis,d,Recriystallization

sol vent)| col orl egs cryst al s|( AcOEf - Calod P5:25)61.06p H1 881187 02:38
Found%: C, 61.09; H, 6.80; N, 12.43

pale yellow crystals(iso-Pr,0)

mp, 126.5-127.5°C

64 H Cl H Elemental analysis for Cy,H2sCIF3N,O5
Calcd.%: C, 55.87; H, 5.97; N, 11.85
Found%: C, 55.94; H, 5.91; N, 11.75

pale yellow needles(iso-Pr,0)

mp, 98-99°C

65 H F H Elemental analysis for CyoHasF4N,O»
Caicd.%: C, 57.89; H, 6.18; N, 12.27
Found%: C, 57.99; H, 6.39; N, 12.07

pale yellow crystals

(iso-Pr,0O-n-Heptane)

mp, 108-109°C ,

66 H Me H Elemental analysis for Ca3Ha1F3N4O,
Calcd.%: C, 61.05; H, 6.91; N, 12.38
Found%: C, 61.01; H, 6.92; N, 12.13

colorless crystais

(iso-Pr,0-n-Heptane)

mp, 105-106°C

67 H H Me Elemental analysis for C3H31F3N4O,
Calcd.%: C, 61.05; H, 6.91; N, 12.38
Found%: C, 61.06; H, 6.94; N, 12.20

-t ol uemsul foni c acid nonohydrate, and

ours. After the reaction, the
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3El enental analysis for C2qH3OF3I Nd02 Calcd. % C, 53.55; H, 4.65; N, 8.61
Found% : C, 53.48; H 4.73; N, 8.50 colorless crystal s(AcCEt)

HNnp, 207. 5- 209. 500 (deconposition) 4El enmental analysis for C27H30F3N502
Calcd.%:C, 63.15; H 5.89; N, 13.64 Found% C, 62.95; H, 5.90; N, 13.59
pal e yell ow crystal s(AcOEt) Onp, 198.5-199.50C 5El enental analysis for
C27H29F3N403 Calcd. % C, 63.03; H, 5.68; N, 10.89 Found% :C, 62.91; H,
5.64; N, 10.87 colorless needles(2-PrCH) np, 204. 5-205. 50C 6El enent al
anal ysis for C27H29F3N402S Calcd. % :C, 61.12; H 5.51; N, 10.56 Found% C,
60.98; H, 5.46; N, 10.43 54 BocN Rl Exanpl e- RLPhysical properties
(Recrystal lization sol vent )mmgv&m needl es(2-PrOH) np, 166. 5- 167. 5C
7El ement al anal ysis for C28H3 N Calcd. % :C, 61.75; H, 5.74; N,
10. 29 Found% :C, 61.50; H, 5.62; N, 10}12 col orless crystal s(EtOH)

np, 217-218C 8SEl enent al anal ysi s Fana@es Calcd. %:C, 61.75; H,
5.74; N, 10.29 Found% : C, 61.68; . 64, L\I 10. 27
N” "R
Reference -R? Physical properties
example (Recrystallization solvent)

pale brown needles
(AcOEt-n-Heptane)

68 W mp,150.5-152°C
Elemental analysis for Cy4H34N4O;
Calcd.%: C, 70.21; H, 8.35; N, 13.65
Found%: C, 70.13; H, 8.22; N, 13.55
pale yellow crystals
(AcOEt-n-Heptane)
mp,113.5-115°C
Elemental analysis for C,7H34N4O,
Calcd.%: C, 72.62; H, 7.67; N, 12.55
Found%: C, 72.69; H, 7.64; N, 12.53
yellowish brown crystals(iso-Pr;0)
o) mp,106.5-108°C
70 \@ Elemental analysis for Ca5H3aN4O5
Calcd.%: C, 68.78; H, 7.39; N, 12.83
Found%: C, 68.68; H, 7.18; N, 12.76
yellow prisms(AcOEt)
S mp,129.5-131°C
71 \@ Elemental analysis for CosH3oN40,S
Calcd.%: C, 66.34; H, 7.13; N, 12.38
Found%: C, 66.25; H, 6.92; N, 12.29

69 -Ph

Reference example 72
1-[2-[4-(1-tert-Butoxycarbonyl)piperidyllethyl]-2-phenyl-1H-imidazo[4,5-c]quinoline
5-oxide

To a solution of 3.67 g of tert-butyl 4-[2-(2-phenyl-1H-imidazo[4,5-c]-
quinolin-1-yl)ethyl]-1-piperidinecarboxylate in 110ml of 1,2-dichloroethane, 5.95 g of
metachloroperbenzoic acid was added little by little, and the mixture was stirred at
room temperature for 30 minutes. The reaction mixture was adjusted to pH 10 with
10 % aqueous solution of sodium hydroxide and extracted with 1,2-dichloroethane.
The extract was washed successively with 10 % aqueous solution of sodium hydroxide

and saturated brine, and dried, and the solvent was evaporated to give 4.28 g of a
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pal ¢ brown need | es(AcCOEt-iso-Pr20 HN , np, 213.5-215C 9~NEl enent al

anal ysis for C26H29F3N602 Cal cd. % : C, 60 69; H 5.68; N, 16.33 Found%: C,
60.62; H, 5.69; N, 16.23 col orl ess needl es(AcCEt) Snp, 203-205C

10~NEl enental anal ysis for C28H28F3NsO2S Calcd. % :C, 58.74; H, 5.31; N,
13.17 Found% :C, 58.62; H, 5.30; N, 13.04 pal e brown

cryst al sgA¢akotlSOTRS @dumaslﬁgsﬂe%ls&%s%%hﬁ%ﬁte% 1Rt MS 'aﬁdfdgétzlt |
C29H37F3N402 Cal cd. % : C, 4; H, 7.03; N, 10.56 Foundss - §

6. 93; N, ether thogi%d 2 BN cBIbrleNs Giystatanpl e- RLPhysi cal properties

| v I | s( AcCEt - Pr 20)
190- 150, BBy Soeelpe P OMAE PRI 0-BroR S BHBD SO S5 o) gmﬂg 62. 31;

crystal ot NGRS B b=t e 2 R e SPRE Eha ci for

C27H29CI'FB8NG @2 (38ahy d.725-7.680 (59,nd)37.84, (18, t:3Bs8HY,), 1.82 m{Egueﬂ% st 59.17; H,
5.30; N, 12 66 pal e yel |l ow crl_}/stal S(AcCEt) s"np, 206-20
(1H,d,J=8 z)886(1HdJ8 z), 9.07 (1H,s)

IR spectrum v (KBr)em-1:1696,1166

Mass spectrum m/z: 472(M*)

Example 1
tert-Butyl 4-[2-(2-phenyl-4-trifluoromethyl-1H-imidazo[4,5-clquinolin-1-yl)ethyl]-1-
piperidinecarboxylate

A solution of 0.70 g of tert-butyl 4-[2-[(3-amino-2-trifluoromethylquinolin-
4-yl)amino]ethyl]-1-piperidinecarboxylate, 0.25 g of benzaldehyde and 0.04 g of
2,3-dichloro-5,6-dicyano-1,4-benzoquinone in 5 ml of tetrahydrofuran was stirred at
room temperature for 3 days. The reaction mixture was added with saturated
aqueous solution of sodium hydrogencarbonate, and extracted with ethyl acetate.
The extract was washed successively with saturated aqueous solution of sodium
hydrogencarbonate and saturated brine, and dried, and the solvent was evaporated.
The residue was washed with diisopropyl ether to give 0.51 g of crystals.
Recrystallization from diisopropyl ether gave colorless crystals having the melting
point of from 163 to 164°C.
Elemental analysis for CasH31FsN4Osz « 1/4H20
Calculated % C,65.83; H,6.00; N,10.59
Found % C,65.85; H,5.90; N,10.58

Example 2
tert-Butyl 4-[2-[2-(4-iodopheny1)-8-methyl-4-triﬂuoromethyl—1H-imidazo[4,5-c]-
quinolin-1-yl]ethyl]-1-piperidinecarboxylate

A solution of 2.00 g of tert-butyl 4-[2-[(3-amino-6-methyl-Z-triﬂuoromethyl-
quinolin-4-yl)amino]ethyl]-1-piperidinecarboxylate and 0.74 ml of triethylamine in 20
ml of toluene was heated at 70°C, and added with 1.41 g of 4-iodobenzoyl chloride,
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14~NEl enent al anal ysis for C26H27CI F3N502S Cal cd. % : C, 55.17; H, 4.81; N,
12. 37 Found% : C, 55.25; H 4.97; N, 12.44 colorless

crystal s(AcCEt-iso-Pr20) HNmp, 222.5-230C (deconposition) 15~NEl enment al
anal ysis for C26H26CI F3N602 Calcd. % :C, 56.88; H, 5.14; N, 15.31 Found%
:C, 57.01; H, 5.10; N, 15.29 colorless crystals(AcOEt) p \np, 199-200C

16El emenird tranalxtsieSwd P§tie3d B 6CIF W Boursal £8 idholble ButEe wdd filPerbd ofiN,
10. 21 Found% :C, 59.03; H, 5.19; N, 10.20 pale brown crystal s(AcOEt) np,

191. 5- 19%vitsGot Eiditiemtaald thedilysies whe ad GRI7WRE 0. FBNLOR-Solueadsmifodbe: aCid 57. 39;

H 4.99; N, 9.92 Found% :C, 57.34; H 5.01; N, .9.92 colorless )
cryst al SPARET f‘fseogf?’i[i]ibﬁ migfyre m-sfgéﬁ‘,?i@ﬁ%ﬁ‘ef% a5 parsy sifdter Ghe reaction,

o 06, N 78 Bk R fyritvales, &M Hereiad s mbnd bl AU 1l on

sol vent )chy &b tigr S§hyoisang e neikyslealf stiydackhtd St PhdPlaneP:3) 48 ork8GC
19C El emrent al anal ysis for C29H36CI F3N4A02 Calcd. % :C, 61.64; H 6.42; N,
9. 92 Fourhorrt @nd geshed with djisegrony] etheg o giyiee 3¢ phHeplerlessesyshelOkt - i so- Pr 20)

Recrystallization from a mixture of ethyl acetate and diisopropyl! ether gave colorless
crystals having the melting point of from 203 to 204°C.

Elemental analysis for CaoHaeF3IN4O2

Calculated % C,54.22; H,4.85; N,8.43

Found % C,54.25; H,4.78; N,8.38

In accordance with the methods of Examples 1 and 2, the compounds of

Examples 3 through 57 were obtained.
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np, .193-194C 20- PhFEl enental anal ysis for C29H30F4N402. 1141-120 Calcd. %
:C, 63.67; H 5.62; N, 10.24 Found% :C, 63.51; H 5.69; N, 10.15 pale brown
needl es( AcCEt - i so- Pr 20) HN \ np, 220-221 C 21-FElenental analysis for
C27H29F4N502 Calcd. % :C, 61.01; H, 5.50; N, 13.18 Found%:C, 60.98; H,
5.46; N, 13.16 col orl ess needl es(AcOEt) gnp, 222-223C 22~NFEl enent al
anal ysis for C26H27F4N502S Calcd. % :C, 56.82; H, 4.95; N, 12.74 Found% : C,
56.91; H, 5.05; N, 12.63 colorless plates(AcCEt-iso-Pr20) HN~-nmp, 203-204C
23~NFEl enent al anal ysis for C26H28F4AN602 Calcd. % :C, 58.64; H, 5.30; N,
15.78 Found% : C, 58.33; H 545; N, 15.63 pale yellow
pl at es(AcOEt -i so-Pr20) B8N 209- 210C 24%El enental anal ysis for C27H28F4N403
Calcd. % : C, 60.90; H, 5.30; Q Fgund% : C, 60.65; H, 5.24; N, 10.42
pal e yel | ow needl es( AcCEt -i so- Pr 20) 215- 216C 25FEl enental anal ysis for
C27H28F4AN4A02S Cal cd. % : C, 59. ~b714; N, 10.21 Found% :C, 59.14; H,
5.33; N, 10.14 57 BocNO", ~N P
N” “CF;
Physical properties

(Recrystallization solvent)

colorless crystals(AcOEt-iso-Pr,0)

-R'
I' | mp,196-197°C
3 /©/ Elemental analysis for CogHagF3IN4O,
Calcd.% :C, 53.55; H, 4.65; N, 8.61

Found% :C, 53.48; H, 4.73; N, 8.50
colorless crystals(AcOEt)

HNT X mp,207.5-209.5°C (decomposition)

4 — Elemental analysis for Ca7H30F3N50,
Caled.% :C, 63.15; H, 5.89; N, 13.64
Found% :C, 62.95; H, 5.90; N, 13.59

pale yellow crystals(AcOEt)

o X mp,198.5-199.5°C
5 — Elemental analysis for Co;H29F3N4O4
Caicd.% :C, 63.03; H, 5.68; N, 10.89
Found% :C, 62.91; H, 5.64; N, 10.87
colorless needles(2-PrOH)

87N mp,204.5-205.5°C

6 — Elemental analysis for Cg7H29F3N40zS

Caled.% :C, 61.12; H, 5.51; N, 10.56

Found% :C, 60.98; H, 5.46; N, 10.43

Example
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R1 Exanp] e- R1Physi cal properties (Recrystallization solvent) colorless
crystal s(AcCOEt-iso-Pr20 np, 169-170C 26- PhEl enental anal ysis for
C30H33F3N402 Calcd. % :C, 66.90; H, 6.18; N, 10.40 Found%:C, 66.93; H,

6.19; N, 10.17 pale orange crystal s(AcCEt-iso-Pr20 HNmp,
215-216C(deconposi tion) 27El enental analysis for C28H32F3N502 Cal cd. % : C,
63.74; H 6.11; N, 13.27 Found% :C, 63.54; H, 6.08; N, 13.04 pale yellow
needl es(AcCEt) S~np, 215-216C 28- NEl enental anal ysis for C27H30F3NSO2S
Calcd. % :C, 59.43; H 5.54; N, 12.84 Found% C, 59.35; H, 5.65; N, 12.64
pal e yel |l ow needl es(AcOEt) HNap, 232-233C 29~NEl enental anal ysis for
C27H31F3N62. 3/ 4H20 Cal Fgo:?a(, 59.82; gH, 6.04; N, 15.50 Found% C, 59.74,;
H 5.99; N, 15.80 pale oran CEt) o \np, 217-218C 30El enent al
anal ysis for C28H31F3NAC8 Calcd. % : L %3.62; H, 5.91; N, 10.60 Found% :C,
63.59; H 5.98; N, 10.52 pal e y# gedl es(AcOEt) s \np, 218-219C

31El enental anal ysis for C28H3 Calcd. % :C, 61.75; H 5.74; N,

10. 29 Found% : C, 61.48; H, 5.73;>N\,

Example

-R!

Physicai properties
(Recrystallization solvent)

pale brown needles(2-PrOH)

mp,166.5-167.5°C .

Elemental analysis for CygH3z1FaN4O,S
Calcd.% :C, 61.75; H, 5.74; N, 10.29
Found% :C, 681.50; H, 5.62; N, 10,12

coloriess crystals(EtOH)

mp,217-218°C

Elemental analysis for CogH3¢1FaN402S
Calcd.% :C, 61.75; H, 5.74; N, 10.29
Found% :C, 61.68; H, 5.67; N, 10.27

T

pale brown needles(AcOEt-iso-Pr,0)

mp,213.5-215°C

Elemental analysis for CogHF3NgO5
Calecd.% :C, 60.69; H, 5.68; N, 16.33
Found% :C, 60.62; H, 5.69; N, 16.23

10

Y,

colorless needles(AcOEt)

mp,203-205°C

Elemental analysis for CygHzgF3N50,S
Calcd.% :C, 58.74; H, 5.31; N, 13.17
Found% :C, 58.62; H, 5.30; N, 13.04

11

O

pale brown crystals(AcOEt-iso-Pr,0)

mp,189-191.5°C

Elemental analysis for CooH37F3N402
Caled.% :C, 65.64; H, 7.03; N, 10.56
Found% :C, 65.42; H, 6.93; N, 10.46
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colorless crystal s(AcCEt-MeOH) NMR S

(DVBO- d6) ppm 0. 77(2H, q, J=12Hz) , 1. 15- 1. 28( 3

Hm, 1l 34(9H,s), 1. 62(2H,q, J=7Hz), 2. 40-2.50 (2H M, 2.

58(3H,s), 3. 69(2H,d, J=12Hz), 4. 67(2H,t, J=7Hz), 6. 58( 1H,
32-t,J=8Hz),6.79(1H, d, J=8Hz), 7. 19(1H, t, J=8Hz), 7. 30( 1H, d,

OHJ=8Hz), 7. 67(1H, dd, J=7. 5, 1Hz), 8. 07(1H,d, J=1Hz),8.33( 1 Hd,J-7.5Hz) IRV
(KBr)cm 1: 3400, 1696 Ms mlz: 553(M 1) 58 BocN R1 N CF3 Exanpl e- R1Physi cal
properties (Recrystallization solvent) colorless crystal s(AcOEt-iso-Pr20
np, 171-172C 33- PhEl enent al alysis for C30H33F3N402 Cal cd. % :C, 66.90; H,
6.18; N, 10.40 Found% : CB° ;, H 6.18; N, 10.18 colorless

crystal s(AcCEt -i so- Pr20 ;\i;ioc 34El enent al anal ysis for

C28H32F3Ns2 Calcd. % :C, 63.74; H, ; N, 13.27 Found% : C, 63.74; H,

6.05; N, 13.11 pale yell ow ano Sxg0lid N\R S (CDC

I 3) ppm 1. 20-1.39(2H, M, 1.47(9 | 1.67-1.

S~90(3H, m, 2. 03(2H, q, J=7. 5He)}, 2365-"87 8FHR;2H, ) , 2. 93( 3H,

35-Ns), 4. 00- 4. 28(ZH, 1, 5. 23- 5. 55( ZFpRikical prépafled, J=3. oHZ)|,
7.62-7. EB'%ZW% |8. 00(C1H, d, J=3. 5HzRe&ydt3HiBatlR(sbivdne) | R v |(KBr)cm 1: 1694 M5
m z: 546((Mr+1) pal e yel T ow [asomre8s d6/s&MW(ABOEL-iso-Pr,0)

mp, 190-190.5°C

12 -Ph Elemental analysis for CygH3oCIF3N4O,
Caled.% :C, 62.31; H, 5.41; N, 10.02
Found% :C, 62.23; H, 5.33; N, 10.00

pale brown crystals(AcOEt)

HNT XX mp, 211.5-212.5°C (decomposition)

— Elemental analysis for Co7H29CIF3N50,
Caled.% :C, 59.18; H, 5.33; N, 12.78
Found% :C, 59.17; H, 5.30; N, 12.66

pale yellow crystais(AcOEt)

mp, 206-207°C

Elemental analysis for C,sH,7CIF3;Ns0,S
Calcd.% :C, 55.17; H, 4.81; N, 12.37
Found% :C, 55.25; H, 4.97; N, 12.44
colorless crystals(AcOEt-iso-Pr,0)

mp, 222.5-230°C (decomposition)
Elemental analysis for CyH25CIF3NgO-
Calcd.% :C, 56.88; H, 5.14; N, 15.31
Found% :C, 57.01; H, 5.10; N, 15.29
colorless crystals(AcOEt)

mp, 199-200°C

Elemental analysis for C,7H23CIF3N4O4
Caled.% :C, 59.07; H, 5.14; N, 10.21
Found% :C, 59.03; H, 5.19; N, 10.20
pale brown crystais(AcOEt)

mp, 191.5-192.5°C

Elemental analysis for Cy7H23CIF3N4O,S
Caled.% :C, 57.39; H, 4.99; N, 9.92
Found% :C, 57.34; H, 5.01; N, 9.92

colorless crystals(AcOEt-iso-Pr,0)

mp, 189-190°C

Elemental analysis for CagHa4CIF;N4O,
Calcd.% :C, 61.03; H, 6.22; N, 10.17
Found% :C, 61.07; H, 6.06; N, 9.97

13

2

14

I

z
7

15

T

16

17

18

DD D
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NVR,8 (CDC | 3) ppm 1. 20-1.39(2H,m,1.47(9H,s), 1.68-1.

HN93(3H, m, 2. 03(2H, q, J=7. 5Hz), 2. 65-2.83 (2H, M, 2. 90( 3H,

361 -Ns), 4.00-4.28(2H m,5.25-5.80(2H,m, 7. 20(1H,s),7.31 (1 H,
S),7.61-7.69(2H,
m z: 529( M++1) pa

m,8.15-8.21(1 H M, 11. 71(1H brs) IR v (KBr)cnl: 1694 M5

| e yel | ow anor phous solid NVR 8 (CDC

| 3) ppm 1. 20-1.36(2H, M, 1.47(9H,s), 1.54-1.

84(3H, m,2.03(2H,q,J=7.5Hz),2.62-2.81 (2H,m, 2. 92( 3H, -

37s),3.97-4.30(2H, m, 4. 90( 2kbehi7Is7. 5Hz) , 6, 66( 1H, dd, J=3, 2

Hz), 7. 30( 1H, dd, J=3, 1 Hz),7.6o-@g(6;u,m)ﬂé 06-8.1 1 (1 H m IRV

(KBr)cmi 1: 1694 M5 ni z: 529 M++1) pal eMya&| | ow anor phous solid NVR 6 (CDC

1 3) ppm 1.15-1.31(2H, m, 1. 46(9H, s 5%

\ 72( 3H, rr) 1.97(2H, q, J=

383.98-4 23(2H n) 4.79
8- 03

b, J
), 7. 57- FBHAHT- STO8CT—HT—HR—v > MS—r2-545( Mk+1) 59
Exanpl e- F@R!ﬂ%) sic®' pr Jpe"'igt i gs (Recr; E%ﬁﬁ%rﬁpﬁgg%%tyent) cql orl ess

2

5

cryst al g(ACCEr ) TBoTNTIp, 7204=205 €28H30F3N5 Q2
Cal cd. %|: C, 63.99; H~5.75 N, ""’%; %'%Qﬁg R T s e, N 13. 35
pal & brgwn fdysta;@ B (VS AL B2,
4H t, J-3Hz) , 2. 90( 2HJ=P. SHz) ﬁﬁﬂlc 61.64; H, 6.42; N, 9.92
,t,J:5H2) , 5. 02(2H, t, J=6. 5HZ) , 6.3 %jd: 61.57; H, 6.49; N, 9.94
pale yellow plates(AcOEt-iso-Pr,0)
mp, 193-194°C
Elemental analysis for
C29H30F4N402' 1/4H20
Caicd.% :C, 63.67; H, 5.62; N, 10.24
Found% :C, 63.51; H, 5.69; N, 10.15
pale brown needles(AcOEt-iso-Pr,0)
HNT X mp, 220-221°C
21 — F Elemental analysis for Co7Ho9FsN50O2
Calcd.% :C, 61.01; H, 5.50; N, 13.18
Found% :C, 60.98; H, 5.46; N, 13.16
colorless needles(AcOEt)
s/w mp, 222-223°C
22 )=N F Elemental analysis for CogH,7F4N502S
Calcd.% :C, 56.82; H, 4.95; N, 12.74
Found% :C, 56.91; H, 5.05; N, 12.63
colorless plates(AcOEt-iso-Pr;0)
“”/E mp, 203-204°C |
23 )=N F Elemental analysis for CygH2aF4NgO-
Caicd.% :C, 58.64; H, 5.30; N, 15.78
Found% :C, 58.33; H, 5.45; N, 15.63
pale yellow plates(AcOEt-iso-Pr,0)
0; \7 mp, 209-210°C
24 — F Elemental analysis for Co7HagF4sN4Q3
Calcd.% :C, 60.90; H, 5.30; N, 10.52
Found% :C, 60.65; H, 5.24; N, 10.42
pale yellow needles(AcOEt-iso-Pr,0)
s mp, 215-216°C
25 —_ F Elemental analysis for Cu7H2aF4N40,8
Calcd.% :C, 59.11; H, 5.14; N, 10.21
Found% :C, 59.14; H, 5.33; N, 10.14

4 F:deJ535HZ

20 -Ph F
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J=6 2 5Hz) HN 87(] H-BocN 6 brs) 7 10(1 Hbrs) 7, , . , . , ,
83(1 Ht J=8Hz) 7 88(1 Ht J=8Hz) 8 28(1 , ,

BocN 1
R

a

N
B
s
Me N~ TCF,

Example

Physical properties
(Recrystallization solvent)

26

colorless crystals(AcOEt-iso-Pr;0)

mp, 169-170°C

Elemental analysis for C3gH33F3N4O,
Caled.% :C, 66.90; H, 6.18; N, 10.40
Found% :C, 66.93; H, 6.19; N, 10.17

27

x
-4
|/

pale orange crystals(AcOEt-iso-Pr,0)

mp, 215-216°C{decomposition)

Elemental analysis for CygH33F3N5O2
Calcd.% :C, 63.74; H, 6.11; N, 13.27
Found% :C, 63.54; H, 6.08; N, 13.04

28

by

pale yellow needles(AcOEt)

mp, 215-216°C

Elemental analysis for Cy7H30F3N50,8
Calcd.% :C, 59.43; H, 5.54; N, 12.84
Found%: C, 59.35; H, 5.65; N, 12.64

29

by

pale yellow needles(AcOEt)

mp, 232-233°C

Elemental analysis for Cy7H31F3NgO5+3/4H,0
Caled.% :C, 59.82; H, 6.04; N, 15.50
Found%: C, 59.74; H, 5.99; N, 15.80

30

pale orange needles(AcOEt)

mp, 217-218°C

Elemental analysis for CogHa1F3N4O3
Calcd.% :C, 63.62; H, 5.91; N, 10.60
Found% :C, 63.59; H, 5.98; N, 10.52

31

0D

pale yellow needles(AcOEt)

mp, 218-219°C

Elemental analysis for CagHa1F3N4028
Calcd.% :C, 61.75; H, 5.74; N, 10.29
Found% :C, 61.48; H, 5.73; N, 10.12

32

A

colorless crystals(AcOEt-MeOH)

NMR & (DMSO-dg)ppm:0.77(2H,q,J=12Hz),1.15-1.28(3
H,m),1.34(9H,s),1.62(2H,q,J=7Hz),2.40-2.50 (2H,m) ,2.
58(3H,s),3.69(2H,d,J=12Hz),4.67(2H,t,J=7Hz),6.58(1H,
t,J=8Hz),6.79(1H,d,J=8Hz),7.19(1H,t,J=8Hz),7.30(1H,d,
J=8Hz),7.67(1H,dd,J=7.5,1Hz),8.07(1H,d,J=1Hz),8.33(
1H,d,J=7.5Hz)

IR v (KBr)em™: 3400, 1696

MS m/z: 553(M"-1)
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. Hd,J=8Hz), 8.55(1H, d, J=8Hz), 11. 73(1H, b rs) IRV
(KBr)cm 1 3460, 1690 Ms mlz:513(M+-1 col orl ess plates(EtOH) onp, 189-190C
41- PhEl enental anal ysis for C28H29F3N403 BocN , ~Calcd.%:C, 63.87; H,
5.55; N, 10.64 Found% :C, 63.87; H, 5.50; N, 10 68 pal e orange
needl es(MeOH) 42HN rOnp, 219-220C -El enental analysis for C26H28F3N5C3
BocNl _,~Calcd. % :C, 60.57; H 5.47; N, 13.58 Found% :C, 60.43; H, 5.34; N,
13.57 pal e yel |l owi sh br own crystals (AcOEt-iso-Pr20) 43-Phanp, 161-162C
NEl enental anal ysis for C29M8YF3N402 BogfCalcd. % :C, 66.40; H 5.96; N,
10. 68 Found% : C, 66.51; H, 6.0%; 0 HNcol orl ess
crystal s(AcOEt-iso-Pr20 np, 183.5-1 .\,5C 44- NEl enent al anal ysis for
C27H30F3N502 1 Calcd. % :C, 63.15 9; N, 13.64 BocFound% :C, 63.00; H,
5.80; N, 13.56 60 CFy

Physical properties
(Recrystallization solvent)

colorless crystals(AcOEt-iso-Pr,0)

mp, 171-172°C
33 -Ph Elemental analysis for C3oH33F3N4O,

Calcd.% :C, 66.90; H, 6.18; N, 10.40

Found% :C, 66.89; H, 6.18; N, 10.18
colorless crystais(AcOEt-iso-Pr;0)
HNT X mp, 189-190°C
34 —_ Elemental analysis for C,sH3aF3NsO5

Caled.% :C, 63.74; H, 6.11; N, 13.27

Found% :C, 63.74; H, 6.05; N, 13.11
pale yellow amorphous solid
NMR & (CDCl3)ppm:1.20-1.39(2H,m),1.47(9H,s),1.67-1.
s/§ 90(3H,m),2.03(2H,q,J=7.5Hz),2.65-2.83 (2H,m),2.93(3H,
35 ):N s),4.00-4.26(2H,m),5.23-5.55(2H,m),7.57(1H,d,J=3.5Hz),

7.62-7.68(2H,m),8.00(1H,d,J=3.5Hz),8.12-8.18(1H,m)

IR v (KBr)icm™:1694

MS m/z:546(M*+1)
pale yellow amorphous solid
NMR & (CDCl3)ppm:1.20-1.39(2H,m),1.47(9H,s),1.68-1.
HN/E 93(3H,m),2.03(2H,q,J=7.5Hz),2.65-2.83(2H,m),2.90(3H,
36 )=N s),4.00-4.28(2H,m),5.25-5.80(2H,m),7.20(1H,s),7.31(1H,

s),7.61-7.69(2H,m),8.15-8.21(1H,m),11.71(1H,brs)

IR v (KBr)em™:1694
MS m/z:529(M*+1)
pale yellow amorphous solid

NMR & (CDCi;3)ppm:1.20-1.36(2H,m),1.47(9H,s),1.54-1.

o :\ 84(3H,m),2.03(2H,q,J=7.5Hz),2.62-2.81 (2H,m),2.92(3H,

Example -R!

s),3.97-4.30(2H,m),4.90(2H,t,J=7.5Hz),6.66(1H,dd,J=3,2
Hz),7.30(1H,dd,J=3,1Hz),7.60-7.68(3H,m),8.06-8.11(1H,
m)

IR v (KBriem™:1694

MS m/z:529(M*+1)

pale yellow amorphous solid

NMR & (CDCl3)ppm:1.15-1.31(2H,m),1.46(9H,s),1.52-1.
72(3H,m),1.97(2H,q,J=8Hz),2.60-2.78 (2H,m) ,2.93(3H,s),
38 — 3.98-4.23(2H,m),4.79(2H,t,J=8Hz),7.24(1H,dd,J=5,3.5Hz
).7.57-7.67(4H,m),8.03-8.08(1H,m)

IR v (KBr)em™:1692

MS m/z:545(M"+1)

37
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Exanpl e- R R3- Physi cal properties [salt] (Recrystallization solvent)

gcol orless crystal s(AcOEt-iso-Pr20 np, 168.5-169. 5C 45NNEl enent al

anal ysis for C28H28F3Ns2S ICalcd.%:C, 58.74; H, 5.31; N, 13.17 BocFound%
:C, 58.90; H 5.32; N, 13.18 colorless need | es(AcCEt-iso-Pr20 np,

219- 221 C 46- PhEl enental analysis for C31H33F3NAO2 BocNCalcd. % :C, 67.62;
H 6.04; N, 10.18 Found% :C, 67.52; H 6.16; N, 10.11 pal e orange

pl at es(AcCOEt -i so-Pr20 47HNI np, 158-160C JEl enental anal ysis for
BoCcNC29H32F3N502. 1/ 4H20 Calcd. % :C, 64.02; H, 6.02; N, 12.87 Found% : C,
63.98; H 5.94; N, 12.72 colorless crystal s(AcCEt) np, 222.5-224C

48- PhBocHN- El ement al anal ysis for _¢24H23F3N02 Cal cd. % : C, 63.15; H, 5.08;
N, 12.27 Found% :C, 63.16; H, 5. oé‘;\N,/\m.—\ée col orl ess

crystal s(AcCEt-iso-Pr20 HNmp, 166-169¢ (@econposition) 49 BocHN El enent al
anal ysis for C22H22F3N5O2 Cal cd. % 59732; H 4.98; N, 15.72 Found% : C,
59.44; H, 5.02; N, 15.42 pale brows stal s[ fumar at e] (Et OH)

np, 205. 5- 207. 5C (deconposition) 50- PhMe2N- Efférent al  anal ysis for C21 H

19F3N4. 1E>/(32mcp£ie 04_R1 RS- Physicql prpperties
(Recrystallization solvent)
colorless crystals(AcOEt)
39 -Ph oe /7‘ Elemental analysis for CzsHsoFsN5O,
~ Caled.% :C, 63.99; H, 5.75; N, 13.33

Found% :C, 63.77; H, 5.68; N, 13.35
pale brown crystals
NMR § (DMSO-dg)ppm:1.37(9H,s),2.32(
4H,t,J=5H2),2.90(2H,t,J=6.5HZ),3.17 (4H
HNT X ,1,J=5Hz),5.02(2H,t,J=6.5Hz),6.34(1H,dd
40 — BocN/ﬁN ,J=6,2.5Hz),6.87(1H,brs),7.10(1H,brs),7.
~

83(1H,t,J=8Hz),7.88(1H,t,J=8Hz),8.28(1
H,d,J=8Hz),8.55(1H,d,J=8Hz),11.73(1H,
brs)

IR v (KBr)cm™:3460,1690

MS m/z:513(M*-1)

colorless plates(EtOH)

(\0 mp,189-190°C
41 -Ph \)\ Elemental analysis for CpgHagFaN4O3
BocN Calcd.% :C, 63.87; H, 5.55; N, 10.64
Found% :C, 63.87; H, 5.50; N, 10.68
pale orange needles(MeOH)
mp,219-220°C
Elemental analysis for Co5H2gF3N5s04
Calcd.% :C, 60.57; H, 5.47; N, 13.58
Found% :C, 60.43; H, 5.34; N, 13.57
pale yellowish brown crystals
(AcOEt-iso-Pr,0)
mp, 161-162°C
Elemental analysis for CygH3z1F3N40O;
Boc Calcd.% :C, 66.40; H, 5.96; N, 10.68
Found% :C, 66.51; H, 6.09; N, 10.70
colorless crystals(AcOEt-iso-Pr,0)
mp, 183.5-184.5°C
Elemental analysis for Ca7H3gF3N50,
Caled.% :C, 63.15; H, 5.89; N, 13.64
Boc Found% :C, 63.00; H, 5.80; N, 13.56

42 —
BocN

®

43 -Ph

3

44 —

==
4
Vi
0
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Calcd. %, C, 62.44; H 4.78;, N, 12.66 Found% :C, 62.28; H, 4.97; N, 12.69
pal e brown crystal s[fumarate] (Et OH) np, 228-230C( deconposi ti on)

51HNMe2N- El enent al anal ysis for CL9HL8F3N5. 1/ 2C4H4A04 Cal cd. % : C, 58.47;
H 4.67; N, 16.23 Found% :C, 58.31; H, 4.72; N, 16.14 61 BocN Exanpl e-Rl1-R
2Physi cal properties (Recrystallization solvent) pale brown

crystal s(AcOEt-iso-Pr20 MP, 150-151 'C 52-PhEl enental analysis for

C3j H36N402 Calcd. % :C, 74.97; H, 7.31; N, 11.28 Found% :C, 74.62; H, 7.25;
N, 11.09 colorless needl es(AcOEt) p, 1 96-197.50C 53H NEl enental anal ysis
for C29H3,9N502 mCalcd. % :C, 71.72; H 7.26; N, 14.42 Found% :C, 71.57;
H 7.27; N, 14.38 col orless needl eg(AcCEt) r! np, 181-1820C 54- Ph- PhEl enent al
anal ysis for C34H36N402 Calcd. % :®o~ 76464 H, 6.81; N, 10.52 Found% : C,
76.49; H, 6.80; N, 10.50 brown crystal s{EtoH) np, 198. 5-2000C

55H PhEl enrent al anal ysis for C32H3 "1/ 4H20 Calcd. % :C, 73.05; H, 6.80;
N, 13.31 N7 CF,
B 3_ Physical properties [salt]
Example R R (Recrystallization solvent)
colorless crystals(AcOEt-iso-Pr,0)
s/§ [j\ mp, 168.5-169.5°C
45 )=N N Elemental analysis for CogH2gF3Ns0,S
| Calcd.% :C, 58.74; H, 5.31; N, 13.17
Boc Found% :C, 58.90; H, 5.32; N, 13.18
coloriess needles(AcOEt-iso-Pr,0)
mp, 219-221°C
46 -Ph )\m\ Elemental analysis for C34H33F3N4O,
BocN Calecd.% :C, 67.62; H, 6.04; N, 10.18

Found% :C, 67.52; H, 6.16; N, 10.11
pale orange plates(AcOEt-iso-Pr,0)
N mp, 158-160°C
47 HN - J\m\ Elemental analysis for

BoeN ngH32F3N502' 1/4H20

Caled.% :C, 64.02; H, 6.02; N, 12.87

Found% :C, 63.98; H, 5.94; N, 12,72
colorless crystals(AcOEt)
mp, 222.5-224°C
48 -Ph BocHN- Elemental analysis for Cy4H,3F3N4O,

Caled.% :C, 63.15; H, 5.08; N, 12.27

Found% :C, 63.16; H, 5.06; N, 12.26
colorless crystals(AcOEt-iso-Pr,0)

HNT X mp, 166-169°C (decomposition)
49 —_ BocHN- Elemental analysis for C,5H2,F3N50,

Calcd.% :C, 59.32; H, 4.98; N, 15.72
*Found% :C, 59.44; H, 5.02; N, 15.42
pale brown crystais[fumarate](EtOH)
mp,205.5-207.5°C (decomposition)
Elemental analysis for
C21H19F3N4'1/2C4H404

Calcd.% :C, 62.44; H, 4.78; N, 12.66

Found% :C, 62.28; H, 4.97; N, 12.69
pale brown crystals[fumarate](EtOH)

HN; \7 mp,228-230°C (decomposition)
51 _ Me,N- Elemental analysis for

50 -Ph Me;N-

C19H18F3N5'1/ZC4H4O4
Calcd.% :C, 58.47; H, 4.67; N, 16.23
Found% :C, 58.31; H, 4.72; N, 16.14
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Found% : C, 73.04; H 6.71; N, 13.27 colorless crystal s(MeCH)

Onp, 214. 5-2160C 56- PhEl enental anal ysis for C32H34N403 Calcd. % :C, 73.54;
H 6.56; N, 10.72 Found% :C, 73.43; H 6.54; N, 10.66 colorless

crystal s( MeOH AcOEt) np, 221. 5-222.50C 57-PhEl enental anal ysis for
C32H34N402S Calcd. % :C, 71.35; H 6.36; N, 10.40 Found% :C, 71.21; H,

6.27; N, 10.34 Exanple 58 tert-Butyl

4-[ 2- (4- mer capt o- 2- phenyl -1 Hi m dazo(4, 5-cl quinolin-1-yl)ethyl]-1-
pi peri di necarboxylate A mxture of 1.00 g of tert-butyl
4-[2-(4-chl oro-2-phenyl -1 Himdazo[ 4, 5-c] -

qui nolin-1-yl)ethyll-I-pipedscli necar boxyl ate, 0.62 g of thiourea and 20 n
of ethanol was heated with ewapokati ’gghanol at 100'C for 2 hours. The
reaction mxture 62 was left to cool, 4 added with 1.4 m of

The precipitated were collected by filtration,

triethylam ne. and

washed successively with water a nol to give 0.75 g of pale brown
crystals. The crystals were purified RFi ca gel columm chronat ography
usi ng ethé/l aﬁet ate_gs @ruting SOl VeNT 1O mhyéRkaPprefedied! COI OTTESS
crystal g. § st al'Ri zat/i on Rrom a i xt YREcétafizibdn h@hgt € and| met hanol
gave calorless|crystaly having thgalg®tdwieryB@IsiAcOrt-E6-PRIO3 T D
258C( degonposi tifon). Bl enental pmal1selg1PEr 8H32N402S 1/ 4HO
Cal cul atjed %2 C, 68. 18n H,|6. ng 11ERhentaRgIyYs Gorod,, B4N, b} 6. 525 | N, 11. 37
Exanpl e |59 tert{Butyl Calcd.% :C, 74.97; H, 7.31; N, 11.28
4-[ 2- (4-cyano- 2{phenyl - I|Hi ni dazo[ &dunad@, 7ale2nH17 26) RE Mybg - 1-
pi peridiinecar boXyl'ate To a sol uti peoiediess.n2éd@scOEL)
1-[2-[4-(1-tert{byf car bqnyl ) pi papidgliogtsmwl | - 2-
phenyl - l|H- 158 dazo| c] qui[Kns%i ne| Brement? apalsie fdrd gh,sRE0,
cyanot rijnmet hyl si|l afe in|7. 4 of catd.ehydrrafnzt an7.28; 8oi482 on pf 0.26 ni
of 1,8-diazabicyclo[5.4.,0]-7-undecefmand®h :C, 71.57; H, 7.27; N, 14.38
colorless needles(AcOEt)
mp,181-182°C
54 -Ph -Ph Elemental analysis for Ca4H3gN4O,
Calcd.% :C, 76.66; H, 6.81; N, 10.52
Found% :C, 76.49; H, 6.80; N, 10.50
brown crystals(EtOH)
N mp,198.5-200°C
55 HN Ph Elemental analysis for
— C32H35N502'1/4H20 .
Calcd.% :C, 73.05; H, 6.80; N, 13.31
Found% :C, 73.04; H, 6.71; N, 13.27
colorless crystais(MeOH)
0 mp,214.5-216°C
56 -Ph m Elemental analysis for Ca5H34N4O3
Calcd.% :C, 73.54; H, 6.56; N, 10.72
Found% :C, 73.43; H, 6.54; N, 10.66
colorless crystals(MeOH-AcOEt)
s mp,221.5-222.5°C
57 -Ph \@ Elemental analysis for CaaHa4N402S
Caled.% :C, 71.35; H, 6.36; N, 10.40
Found% :C, 71.21; H, 6.27; N, 10.34
Example 58

tert-Butyl 4-[2-(4-mercapto-2-phenyl-1H-imidazo[4,5-c]quinolin-1-yl)ethyl]-1-
piperidinecarboxylate

A mixture of 1.00 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1H-imidazo[4,5-c]-
quinolin-1-yl)ethyl]-1-piperidinecarboxylate, 0.62 g of thiourea and 20 m] of ethanol

was heated with evaporating ethanol at 100°C for 2 hours. The reaction mixture
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2.6,mM of tetrahydrofuran was added dropwi se at roomtenperature, and the
m xture was refluxed for 2 hours. After the reaction, the solvent was
evaporated, and the residue was purified by silica gel columm

chromat ography using a m xture of ethyl acetate and n-heptane (1:1) as
eluting solvent to give 0.24 g of colorless crystals. Recrystallization

froma niyxd WreeQbollBhDaN@dd #0d 24 BII QP &IShyDaYSe COTRE bESSHitdt¥$ ERtals aVI NG
the nelting point of from215.5 to 217C. Elenental analysis for C29Hs1INsSQ2

Cal cul atweeredollected B8 filtHaBor, IndNyvdshe84ucdessinel youiCh at&1andHn6thdpl i, gide 51
Exanmple 60 1-[2-]4-(1-tert-But car bonyl ) pi peri dyl ] et hyl

- 2- phen)ﬁ'?ﬁﬂpgc W%jgévﬁ,cgiséildui rﬁE%/FWéta?ﬁ%Eéﬁ B‘b")%@?‘%y atica gg} #lYBare of 0.80 g
of tert- =12 ( 4= - I g;tq!;

qui nol i néﬁlils%lflgogtr %@%&iﬁ%?%gé%fﬁgﬁggaétﬁéﬁg e, %*lr?e g’#’ifoo&)cgaﬂg%sus sol ution
of sodi wrysthisdr Retetallizhiidh Mdm af meitirst etiyisacerith ux@chdthand gaosrs. The

reaction mxture was 63 left to cool, and neutralized with 10% hydrochloric
aci d, arf@loalfse stvstrle apme 3he mgliing peindpbffomoipd o A58{G (@pcosirosition).c acid, and
t he sol vgnt evaporat ed... T, precipitated crystals were washed with

wat er t\cﬁﬁp\?g %.aﬁﬁygﬂ%ﬁ?’r @EﬁHc?FIIGg%Zg Cf/%l?dgl s. Recrystallization from

met hanolc Qayet&doh U, 6£3$; 86Vt &l 1.5@vi ng the nelting point of from201.5 to
204C. El enental analysis for C29H32N404 1/4H20 Cal cul ated % C, 68. 96;

H, 6. 49; Hubd %9C,6F4dH6E2CNGI.¥B; H, 6.27; N, 11.03 Exanple 61

2- Phenyl - 1-[ 2- (4-pi peridyl)ethyl]-4-trifluoronethyl-

1H i m dazo[ 4, 5- c] qui nol i ne To a solution of 0.40 g of tert-butyl
4-[2- (2-mheipbsg-trifluoronethyl -1 H

i mdazo[ 4, 5-c]quinolin-1-yl)ethyl]-1-pip eridinecarboxylate in 3 m of
1, 2- di chkgrButybt i cydnord-phénitlriH-immlaasdst-¢c]quaniid- wWalsethgiiad, and t he
m xture was stirred at room tenperature for 30 mnutes. The reaction
m xt ur e PARFi¢iBEFERO¥A aqueous sol ution of potassium carbonate, and

caLTacted Uik G050 160 T8 GFUAGH B S RRbaLE 2oL
g of palphelyloVH-ifidsbpd, 5 clqRamlretRbild ahd ON3fHPHe ShhyrimaayRIengaY ¢.4
ml] of tetrahydrofuran, a solution of 0.26 m! of 1,8-diazabicyclo[5.4.0]-7-undecene in
2.6 ml of tetrahydrofuran was added dropwise at room temperature, and the mixture
was refluxed for 2 hours. After the reaction, the solvent was evaporated, and the
residue was purified by silica gel column chromatography using a mixture of ethyl
acetate and n-heptane (1:1) as eluting solvent to give 0.24 g of colorless crystals.
Recrystallization from a mixture of methanol and 2-propanol gave colorless crystals
having the melting point of from 215.5 to 217°C.
Elemental analysis for CagH3s:N502
Calculated % C,72.33; H,6.49; N,14.54

Found % C,72.21; H,6.42; N,14.51

Example 60
1-[2-[4-(1-tert-Butoxycarbonyl)piperidyl]ethyl]l-2-phenyl-1H-imidazo[4,5-c]quinoline-
4-carboxylic acid

A mixture of 0.80 g of tert-butyl 4-[2-(4-cyano-2-phenyl-1H-imidazol4,5-c]-
quinolin-1-yl)ethyl]l-1-piperidinecarboxylate, 8 ml of 10% aqueous solution of sodium

hydroxide and 16 ml of ethanol was refluxed for 4 hours. The reaction mixture was
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pal e brown crystals having the nelting point of from172.5 to 173.5C.

El enental analysis for C24H23F3N4 Cal culated % C, 67.91; H 5.46; N, 13.20
Found % C, 67.73; H,5.42; N,13.07 In accordance with the method of Exanple
61, the conpounds of Exanples 62 through 118 were obtained. 64 HN-"-) R
1 CF3 Exanpl e-R R8Physical properties [salt] (Recrystallization solvent)

col orl esgreiy@bRlafd detibfaliuod QAHEIRE B)droiloRidALORLY ad@%‘f@ﬂ:’tul%}z%w?w%@lo' 50C
(deconposition) Elenental analysis for C24H22F3I N4- CF3CO2H l'cd. % : C,

47.00; H10%B.a48pouN soButdd dfoitrit%scid;,andiGhé4plvieint ¥ad 8yapdratdd43Thel orl ess
crystals [trifluoroacetate] (EtOH AcCOEt) 6,3NEr$p, 222.5-223.5"C
( deconpoBfaciriipteEriyatals Meraashag €ithyatento ging9,7Re dresturtess cxystale. o : C,

cr yst al SCRESH1bliod 5 SOHRR e Alofae yschouibh e PR SifERE"

C22H22F3iom d0al.xeh 204°C, 63.91; H, 5.36; N, 16.94 Found% :C, 63.72; H, 5.36;
N, 17.03 _brown crystals(trifluoroacetate] (AcOEt) np, 1 33.5-136.5'C
( deconpoBiementy! wilmie fsfizallsa8k y4/4d1Qor C221- 121 F31\ 140 - C F3C02H -

1/21-120(,) culated % C,68.96; H.6.49; N,11.09
Found % C,69.08; H.6.27; N,11.03

| Example 61

2-Phenyl-1-[2-(4-piperidyl)ethyl]-4-trifluoromethyl-1H-imidazo[4,5-c]quinoline

To a solution of 0.40 g of tert-butyl 4-[2-(2-phenyl-4-trifluoromethyl-1H-
imidazo[4,5-c]quinolin-1-yl)ethyl]-1-piperidinecarboxylate in 3 ml of 1,2-dichloro-
ethane, 1 m] of trifluoroacetic acid was added, and the mixture was stirred at room
temperature for 30 minutes. The reaction mixture was poured into aqueous solution
of potassium carbonate, and extracted with 1,2-dichloroethane. The extract was
dried, and the solvent was evaporated. The residue was washed with diisopropyl
ether to give 0.32 g of pale brown crystals. Recrystallization from ethyl acetate gave
pale brown crystals having the melting point of from 172.5 to 173.5°C.
Elemental analysis for C24H23F3Ny
Calculated % C,67.91; H,5.46; N,13.20
Found % C,67.73; H,5.42; N,13.07

In accordance with the method of Example 61, the compounds of Examples

62 through 118 were obtained.
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Calcd.%;C 53.63; H 4.31, N 10.42 Found% :C, 53.51; H 4.29; N, 10.39
pal e brown need les(triflu oroacetate] (EtOH) np, 237-2390C 66HE!l enent al
anal ysis for C22H2l F3NAS. CF3CO2H -1/41-120 Calcd. % :C, 52.50; H, 4.13; N,
10. 20 Found% : C, 52.46; H, 4.19; N, 10.27 65 HN R1L N CF3 Exanpl e- RLPhysi cal
properties [salt] (Recrystallization solvent) pale brown
needl es[trifluoroacetate] (2-PrOH) np, 159-161C 67S El enental analysis for -
C23H23F3N4S CF3CO2H 1/4H20 MeCalcd. % :C, 53.33; H 4.39; N, 9.95 Found%
:C, 53.19; H 4.28; N, 9.95 Mecolorless crystals[trifluoroacetate] (EtOH)
np, 208. 5-211 C (deconposition) 68s(23H23F3NAS CF3CO2H 1/41-120 Cal cd. %
:C, 53.33; H, 4.39; N, 9.95 FouRlloo:IC, 53.30xtH, 4.34; N, 10.03 colorless
crystal s[trifluoroacetate] (I\/ECE;:?\/E( Q-I)\N_H%\FR) np, 283-284C 69~NEl enent al

N

anal ysis for C21H21F3N6CF3CC2H H2Q,
Rm
| =
N~ TCF,

Physical properties [sait]
(Recrystallization solvent)
colorless crystals [trifluoroacetate]

(EtOH-AcOEt)

mp,198.5-200.5°C (decomposition)

Elemental analysis for Cy4HaoF3IN4-CF3COoH
Calcd.% :C, 47.00; H, 3.49; N, 8.43
Found% :C, 46.74; H, 3.48; N, 8.43

coloriess crystals [trifluoroacetate]

(EtOH-AcOEL)

mp,222.5-223.5°C (decomposition)

Elemental analysis for CosHy4F3IN4-CF3CO4H
Calcd.% :C, 47.80; H, 3.71; N, 8.26
Found% :C, 47.65; H, 3.73; N, 8.35

pale brown crystals(MeOH)

o
1

HN: \7 mp,280-282.5°C (decomposition)
-

-

Example -R’ R®

82

63 Me

64 H | Elemental analysis for CyaHz3F3N5
Calcd.% :C, 63.91; H, 5.36; N, 16.94
Found% :C, 63.72; H, 5.36; N, 17.03

brown crystals{trifluoroacetate] (AcOEt)

mp,133.5-136.5°C (decomposition)

Elemental analysis for

C22H21F3N4O'CF3002H'1/2H20
Caled.% :C, 53.63; H, 4.31; N, 10.42
Found% :C, 53.51; H, 4.29; N, 10.39

pale brown needlesltrifluoroacetate] (EtOH)

mp,237-239°C

Elemental analysis for

022H21F3N4S'CF3C02H'1/4H20
Calcd.% :C, 52.50; H, 4.13; N, 10.20
Found% :C, 52.46; H, 4.19; N, 10.27
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Calcd. % ; C, 50.55; H 4.43; N, 15.38 Found% :C, 50.43; H 4.31; N, 15.41
pal e brown needl es(AcOEt) s"np, 199-200C 70- NEl enental anal ysis for
C21H20F3N5S Calcd. % :C, 58.46; H, 4.67; N, 16.23 Found% :C, 58.28; H,
4.72; N, 16.05 colorless crystals[trifluoroacetate] (AcOEt-EtOH)

np, 182. 5- 184C 71El enental anal ysis for C24H29F3NACF3CO2H Cal cd. % : C,
57.35; H 5.55; N, 10.29 Found% :C, 57.18; H, 5.49; N, 10.33 66 H N~~'\ Rl
N-{ Cl Exanpl e-R1Physical properties [salt] (Recrystallization solvent)
colorless crystals[trifluoroacetate] (MeOH) np, 241-242. 5C (deconposition)
72- PhEl enental anal ysis for C24H2 F3SNACF3CO2H Calcd. % : C, 54.51; H,
4.05; N, 9.78 Found% : C, 54.53; 4114; N, @193 pale brown

crystal s[trifluoroacetate] (MeOH) deconposi tion) 73HNEl enent al
anal ysis for C22H21Cl F3N5- CF3CO2H 3/ d.%:C, 50.10; H 4.12; N,

4H20 I
12.17 Found% : C, 50.23; H, 4.07; N, | e brown crystal s(MeOH) S'np,
232.5-234C (deconposition) P
N CF;
Physical properties [salt]
(Recrystallization soivent)
pale brown needles(trifluoroacetate](2-PrOH)
mp,159-161°C
Elemental analysis for
C23H23F3N4S'CF3C02H'1/4H20
Calcd.% :C, 53.33; H, 4.39; N, 9.95
Found% :C, 53.19; H, 4.28; N, 9.95
colorless crystals{trifluoroacetate] (EtOH)

/ Me
Me
mp,208.5-211°C (decomposition)
57N

Example -R’

67

68 C23H23F3N4S'CF3C02H‘1/4H20
Caled.% :C, 53.33; H, 4.39; N, 9.95
Found% :C, 53.30; H, 4.34; N, 10.03

colorless crystals[trifluoroacetate]

(MeOH-2-PrOH)
mp,283-284°C
69 )3 Elemental analysis for
C21H21F3N6'CF3C02H'H20
Calcd.% :C, 50.55; H, 4.43; N, 15.38

Found% :C, 50.43; H, 4.31; N, 15.41
pale brown needles(AcOEt)

=n
4
z_J/

s/§ mp,199-200°C
70 ):N Elemental analysis for Ca1H2oF3N5S
Calcd.% :C, 58.46; H, 4.67; N, 16.23

Found% :C, 58.28; H, 4.72; N, 16.05
colorless crystaisitrifluoroacetate]
(AcOEt-EtOH)

71 mp,182.5-184°C
Elemental analysis for Co4HagF3N4-CF3COLH

Caled.% :C, 57.35; H, 5.55; N, 10.29
Found% :C, 57.18; H, 5.49; N, 10.33
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74- NEl ement al anal ysis for C21H19CI F3NSS Calcd. % :C, 54.13; H 4.11; N,
15.03 Found%:C, 54.20; H, 4.24; N, 15.04 col orl ess

crystal s[trifluoroacetate] (MeOH) HN-np, 290-295C (deconposition)

75~NEl enent al anal ysis for C21H20CI F3N6CF3CO2H Cal cd. % : C, 49.08; H, 3.76;
N, 14.93 Found% :C, 49.11; H, 3.80; N, 14.83 colorless

crystal s[trifluoroacetat e] (MeOH AcCEt) O \np, 219-221 C (deconposition)
76El enental anal ysis for C22H20CI FANAOCF3CO2H Cal cd. % : C, 51.21; H, 3.76;
N, 9.95 Found% : C, 51.17; H, 3. 7%« 10. 04 col orl ess

crystal s[trifluoroacetat e] (MeOH Ac t) , B17- 219C( deconposi ti on)

77El enmental analysis for C22H2CCI F H1/2H20 Calcd. % :C, 49.03; H,
3.77; N, 9.53 Found% :C, 49.03; H, 3. %.56 colorl ess

crystal s[trifluoroacetate] (MeOH) np 6 248C (deconposition) 78El enent al
anal ysi s for C23H26Cl F3NACF3CO2H Z pF353 15 H 4.82; N, 9.92

Found% : [€—53—2%—H 4835 N—"9—946¢ 4. : ROPhys+eat—py operti es
[sal t] (@wmyeal i zBf i on|sol vent) yém%?gyﬁeﬁ?rk E s[trifluoroacetate]

(EtOH) np;—236=237C(deco H 8“ pFg . .
C24H28CI{F3NACF3CO2H Cal cq m6° 5 % é{l 8 FoundP : C, 53.67;
H 5.05;| N, ;_9 71
7 -Ph Elemental analysis for Co4H,CIFsN,-CF3;CO5H
Caled.% :C, 54.51; H, 4.05; N, 9.78
Found% :C, 54.53; H, 4.14; N, 9.93
pale brown crystals[trifluoroacetate](MeOH)
mp, 244-246°C (decomposition)
Elemental analysis for
C22H21C|F3N5‘CF3C02H'3/4H20
Caled.% :C, 50.10; H, 4.12; N, 12.17
Found% :C, 50.23; H, 4.07; N, 12.36
pale brown crystals(MeOH)
mp, 232.5-234°C (decomposition)
N Elemental analysis for C;1HgCIF3N5S
Calcd.% :C, 54.13; H, 4.11; N, 15.03
Found% :C, 54.20; H, 4.24; N, 15.04
colorless crystalsftrifluoroacetate}(MeOH)
mp, 290-295°C (decomposition)
Elemental analysis for Cy1H,CIF3Ng-CF3COLH
Calcd.% :C, 49.08; H, 3.76; N, 14.93
Found% :C, 49.11; H, 3.80; N, 14.83
coloriess crystalstrifluoroacetate] (MeOH-AcOELt)
mp, 219-221°C (decomposition)
Elemental analysis for CyH4CIF3N,O-CF3CO,H
Caled.% :C, 51.21; H, 3.76; N, 9.95
Found% :C, 51.17; H, 3.75; N, 10.04
colorless crystalsftrifluoroacetate] (MeOH-AcOE?t)
mp, 217-219°C (decomposition)
Elemental analysis for
szHgoCngNq.S‘CF;;COgH‘1/2Hzo
Caled.% :C, 49.03; H, 3.77; N, 9.53
Found% :C, 49.03; H, 3.71; N, 9.56
colorless crystalsftrifluoroacetate](MeOH)
mp, 246-248°C (decomposition)
Elemental analysis for C23HZGC|F3N4'CF3C02H
Caled.% :C, 53.15; H, 4.82; N, 9.92
Found% :C, 53.27; H, 4.83; N, 9.94
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pal e yel |ow plates[trifluoroacetate] (EtOH) np, 240-242C(deconposition)

80- PhFEl enental anal ysis for C24H22F4ANACF3CO2H Calcd. % :C, 56.12; H, 4.17;
N, 10.07 Found% :C, 55.98; H, 4.25; N, 10.13 pale gray

needl es[trifluoroacetate] (EtOH) np, 252-254C (deconposition)

81HNFE!l enental anal ysis for C22H21FANSCF3CO2H 1/2H20 Calcd. % :C, 51.99;
H 4.18; N, 12.63 Found%:C, 51.92; H 4.26; N, 12.74 pale yellow

needl es[trifluoroacetate] (EtOH) np, 236- 237C (deconposi tion)

82~NFEl enental anal ysis for C21 SCFBCO2H Calcd. % :C, 49.02; H, 3.58;
N, 12.43 Found% : C, 48.72; H, 3.7; 2.3® col orl ess

pl ates[trifl uoroacetate] (IVEO—D np, (deconposi tion) HN')El enent al
anal sis for 83Fy ~ NC21H20F4N6CF3CO2 alcd. % : C, 48.94; H, 4.11; N,
14.89 Found%:C, 48.80; H, 4.17; N, pale yel | ow

needl es[trifluoroacetate] (Et O—l) R °'; FC (decorrp05| ti on) 84FEl enent al

anal ysi s—feor—C22H20H4N46—CEF3E2H 42 x i —3—P3; N,
10. 17 FouExa¥pieC| 52-R6; H B?82; N, 10 E { ”|¥ OWvent

pl at es[ fr+ft+uorpacetate-ESH) 'ﬁb’l’e b’(;.g)l\ﬁn 6%§w,ﬂmmTWFEFenent al
anal ysi s for

mp, 236-237°C (decomposition)
79 /O Cl Elemental analysis for Co4H2gCIF3N4-CF3CO,H
Calcd.% :C, 53.94; H, 5.05; N, 9.68
Found% :C, 53.687; H, 5.05; N, 9.71

pale yellow platesltrifluoroacetate](EtOH)

mp, 240-242°C (decomposition)

80 -Ph F Elemental analysis for Co4H5,F4N4CF3;CO5H
Calcd.% :C, 56.12; H, 4.17; N, 10.07
Found% :C, 55.98; H, 4.25; N, 10.13

pale gray needlesltrifluoroacetate](EtOH)

mp, 252-254°C (decomposition)

Elemental analysis for

022H21F4N5'CF3C02H'1/2H20
Caled.% :C, 51.99; H, 4.18; N, 12.63
Found% :C, 51.92; H, 4.26; N, 12.74

pale yellow needlesitrifluoroacetate] (EtOH)

/E mp, 236-237°C (decomposition)

82 ):N F Elemental analysis for CQ1H19F4N5S CF3C02H

Calcd.% :C, 49.02; H, 3.58; N, 12.43
Found% :C, 48.72; H, 3.77; N, 12.36
colorless plates[trifluoroacetate](MeOH)
mp, 249-250°C (decomposition)
83 HN/% £ | Elemental analysis for
)=N CQ1H20F4N5'CF3C02H Hzo
Calcd.% :C, 48.94; H, 4.11; N, 14.89
Found% :C, 48.80; H, 4.17; N, 15.01
pale yellow needles(trifluoroacetate] (EtOH)
N mp, 239-241°C (decomposition)
84 O: ) g | Elemental analysis for
— 022H20F4N4O'CF3002H '1/4H20
Caled.% :C, 52.32; H, 3.93; N, 10.17
Found% :C, 52.26; H, 3.82; N, 10.26

pale yellow platesitrifluoroacetate}(EtOH)

mp, 234-235°C (decomposition)

Elemental analysis for

022H20F4N4S CF3C02H Hgo
Calcd.% :C, 49.66; H, 3.99; N, 9.65
Found% :C, 49.71; H, 3.99; N, 9.67

81 — F

w

85 — F
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C22H20F4N4S CF3CO2H H20 Calcd. % :C, 49.66; H 3.99; N, 9.65 Found% : C,

49.71; H 3.99; N, 9.67 68 R H No",~ N - Exanpl e-R1Physi cal properties

[salt] (Recrystallization solvent) colorless

crystal s[trifluoroacetate] (EtOH) np, 234-235C(deconposition)

86- PhEl enental anal ysis for C25H25F3N4- CF3CO2H Calcd. % : C, 58.69; H, 4.74;

N, 10.14 Found% :C, 58.44; H 4.82; N, 10.01 grayish brown

crystal s[trifluoroacetate] (MeOH) HN \np, 280-284C (deconposition)

87El enent al anal ysis for C23H24F§ 3CR2H3/ 4H20 Calcd. % :C, 54.10; H,

4.81; N, 12.62 Found%:C, 54.14; H, 4.66; N R12.70 pale yellow sh brown

needl es[trifluoroacetate] (EtOH) g 39N241 C (deconposition)

88l - NEl enent al anal ysis for C22H2 2 F3NGSCH 2H1/ 4H2O Calcd. % :C, 51.11; H,

4.20; N, 12.42 Found% : C, 50.97; H, 12. 43 pal e yel |l ow

needl es(trifl uoroacet at e] (Et OH) HMe 5C (decorrposi t I on)

89\ NEl enent-at—anad yal a f-orf QZHZ?)F?)T’\IG\F;— lb —Cc—51-43 H,
e

4.68; N,| Bxangge Found® : C, |51. 35 H 4 yeIIOW| sh prown

needl es[TTftooroacetatet—(tEt % stt+ofi—90Eenent al
anal ysi § for C23H23FINAOCKILO ﬁ%%ﬂgﬁ 2 wgggw H 4.68; N|10.00
86 -Ph Elemental analysis for CosHa5F3N4-CF3CO,H
Calcd.% :C, 58.69; H, 4.74; N, 10.14
Found% :C, 58.44; H, 4.82; N, 10.01
grayish brown crystalsitrifluoroacetate](MeOH)
HN:\) mp, 280-284°C (decomposition)
87 — Elemental analysis for Cy3Hz4F3Ns-CF3CO,H-3/4H,0
Calcd.% :C, 54.10; H, 4.81; N, 12.62
Found% :C, 54.14; H, 4.66; N, 12.70
pale yellowish brown needlesftrifluoroacetate] (EtOH)
SS mp, 239-241°C (decomposition)
88 )=N Elemental analysis for CyoH23F3NsS:CF3C0O,H1/4H,0
Caled.% :C, 51.11; H, 4.20; N, 12.42
Found% :C, 50.97; H, 4.01; N, 12.43
pale yellow needlesitrifluoroacetate](EtOH)
HN/E mp, 303-305°C (decomposition)
89 )=N Elemental analysis for Co3H23F3Ng-CF3CO,H-H,0
Calcd.% :C, 51.43; H, 4.68; N, 14.99
Found% :C, 51.35; H, 4.39; N, 15.09
pale yellowish brown needles]trifluoroacetate] (EtOH)
o X mp, 232-234°C (decomposition)
90 )Q Elemental analysis for Cy3H23F3N4O-CF3CO,H-H,0
Caled.% :C, 53.57; H, 4.68; N, 10.00
Found% :C, 53.39; H, 4.65; N, 10.00
pale yellow plates]trifluoroacetate](EtOH)
s mp, 236-238°C (decomposition)
91 — Elemental analysis for Cy3H,3F3N4SCF3CO,H1/2H,0
Calcd.% :C, 52.91; H, 4.44; N, 9.87
Found% :C, 52.64; H, 4.27; N, 9.82
colorless crystals[trifluoroacetate] (2-PrOH-AcOEL)

mp, 161-162°C
92 Elemental analysis for Cy5H5F3N4O-5/4CF;CO,H
' OH

Calcd.% :C, 55.32; H, 4.43; N, 9.38
Found% :C, 55.22; H, 4.28; N, 9.45
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Found% : C, 53.39; H, 4.65; N, 10.00 pale yell ow
plates[trifluoroacetate] (EtOH) np, 236-238C (deconposition) 91El enental
anal ysis for C23H23F3N4AS CF3CO2H 1/2H20 Calcd. % :C, 52.91; H, 4.44; N,
9.87 Found% : C, 52.64; H, 4.27; N, 9.82 colorless

crystal s[trifluoroacetate] (2- PrO—l—AcCEt) np, 161-162C 92El enental anal ysis

for C25H25F3N40. 5/ 4CF3C2H OHCal cd. % : C, 55.32; H, 4.43; N, 9.38 Found%

:C, 55.22; H 4.28; N, 9.45 69 H\~~'\ Rt N Exanpl e- RLPhysi cal properties

[salt] (Recrystallization solvent) colorless

crystal s[trifluoroacetate] (EtOH) 218-219C (deconposi tion)

93- PhEl enent al anal ysis for CZSHE CF3CO2#1 Calcd. % :C, 58.69; H, 4.74;

N, 10.14 Found% :C, 58.43; H, 4.82; Ne{ col orl ess

crystal s[trifluoroacetate] (MeOH) \rrp ¢ M C(deconposi tion)

94HNEI enrent al anal ysis for C23H24F3 COJH1/ 2H20O Calcd. % :C, 54.54; H,

4.76; N, 12.72 Found% : C, 54.27; H, 4 ~cd2. 72 pal e yel l ow

needl es[trifl uoroacetate] (EtOH) np, 24{@ 245C (deconposi tion) 95~NEl enent al

anal ysi scé)(()r q22H22F NSSCH3CO2H CaPagkifal prapetiesygalt]H, 4. 14, N, 12.52

Found% :|C; P'8 1; . 98;] N, 12. 7QRecrystallization solvent)

colorless crystals|trifluoroacetate](EtOH)

mp, 218-219°C (decomposition)

93 -Ph Elemental analysis for Cys5H25F3N,4-CF3CO5H
Calcd.% :C, 58.69; H, 4.74; N, 10.14
Found% :C, 58.43; H, 4.82; N, 10.05

colorless crystals[trifluoroacetate](MeOH)

N mp, 233-234°C (decomposition)
94 HN Elemental analysis for
— CQ3H24F3N5'CF3002H'1/2H20

Calcd.% :C, 54.54; H, 4.76; N, 12.72
Found% :C, 54.27; H, 4.79; N, 12.72
pale yellow needles{trifluoroacetate](EtOH)
/E mp, 243-245°C (decomposition)
95 )_—_ Elemental analysis for C,,HzoF3NsS-CF3CO,H
Caled.% :C, 51.52; H, 4.14; N, 12.52
Found% :C, 51.61; H, 3.98; N, 12.70
coloriess needlesitriflucroacetate](EtOH)
mp, 306-308°C (decomposition)
06 Elemental analysis for
): C22H23F3N6‘CF3COZH 1/4H20
Calcd.% :C, 52.70; H, 4.51; N, 15.36
Found% :C, 52.79; H, 4.33; N, 15.37
pale brown needles[trifluoroacetate}(EtOH)
mp, 232-234°C (decomposition)
Elemental analysis for
023H23F3N4O'CF3002H'1/2H20
Caicd.% :C, 54.45; H, 4.57; N, 10.16
Found% :C, 54.57; H, 4.37; N, 10.24
pale yellow needles[trifluoroacetate](EtOH)
mp, 227-229°C (decomposition)
Elemental analysis for
C23H23F3N4S-CF3002H-1/4H20
Calcd.% :C, 53.33; H, 4.39; N, 9.95
Found% :C, 53.32; H, 4.27; N, 9.76
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colaorless needles[trifluoroacetate] (EtOH) np, 306-308C(deconposition)

HN' 7El emental anal sis for 96y NC22H23F3N6CF3CO2H 1/4H20 Cal cd. % : C,
52.70; H 4.51; N, 15.36 Found% :C, 52.79; H, 4.33; N, 15.37 pal e brown
needl es[trifluoroacetate] (EtOH) np, 232-234C (deconposition) 97El enental
anal ysis for C23H23F3N40 CF3CO2H 1/2H20 Calcd. % :C, 54.45; H 4.57; N,
10. 16 Found% : C, 54.57; H, 4.37; N, 10.24 pale yellow

needl es[trifluoroacetate] (EtOH) np, 227-229C(deconposition) 98El enental
anal ysis for C23H23F3NAS CF3CO2H . 1/4H20 Calcd. % :C, 53.33; H, 4.39; N,
9.95 Found% :C, 53.32; H, 4.27; N, 9.76 70 R3 RL N CF3

Exanpl e- RLR3- Physi cal properties [salt] (Rderystallization solvent) pale
brown crystal s(AcCEt) HNnp, 187- 183C~99NPhEl enent al anal ysis for C23H22F3N5
Calcd. % :C, 64.93; H 5.21; N, 16.46 Found% :C, 64.84; H 5.26; N, 16.38
col orl ess needl es[trifluoroacetat t 100HN

N” CF;

Example

-R!

R3-

Physical properties [salt]
(Recrystallization solvent)

99

S

/

pale brown crystals(AcOEt)

mp,187-188°C

Elemental analysis for Ca3Hx5F3N5
Calcd.% :C, 64.93; H, 5.21; N, 16.46
Found% :C, 64.84; H, 5.26; N, 16.38

100

S

/

colorless needles]trifluoroacetate] (EtOH)

mp,209-210.5°C

Elemental analysis for Co4Hy1F3Ng-CF3C0O5H
Caled.% :C, 52.27; H, 4.20; N, 15.90
Found% :C, 52.00; H, 4.17; N, 15.98

101

-Ph

o

colorless needles]trifluoroacetate] (EtOH)
mp,224-228°C (decomposition)
Elemental analysis for
023H21F3N40'CF3COZH'1/4H20
Calcd.% :C, 55.10; H, 4.16; N, 10.28
Found% :C, 54.84; H, 4.13; N, 10.34

102

HNT X

o

pale yellow plates[trifluoroacetate] (EtOH)

mp,254-258°C (decomposition)

Elemental analysis for Co4HgygFaNsO-CF3CO,H
Calcd.% :C, 52.18; H, 4.00; N, 13.23
Found% :C, 52.10; H, 4.16; N, 13.45

103

-Ph

colorless crystals[trifluoroacetate]

(AcOEt-EtOH)

mp, 229.5-231.5°C (decomposition)

Elemental analysis for Cy4H»3F3N4* CF;CO5H
Caled.% :C, 57.99; H, 4.49; N, 10.40
Found% :C, 57.94; H, 4,42; N, 10.46

104

HNT X

colorless crystalstrifluoroacetate](MeOH)

mp, 238.5-240°C (decomposition)

Elemental analysis for Cy5HpF3Ns* CF3COLH
Calcd.% :C, 54.65; H, 4.40; N, 13.28
Found% :C, 54.61; H, 4.25; N, 13.41
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HNmp, 209- 210. 5C -El enmental analysis for C21H21F3N6 CF3CO2H Cal cd. % : C,
52.27; H, 4.20; N, 15.90 Found% :C, 52.00; H, 4.17; N, 15.98 colorless
needl es[trifluoroacetate] (EtOH) np, 224-228C (deconposition)

101- PhCEl enent al anal ysis for HN~C23H21F3NAOCF3CO2H1/ 4H20O Cal cd. % : C,
55.10; H, 4.16; N, 10.28 Found% :C, 54.84; H, 4.13; N, 10.34 pale yellow
plates[trifluoroacetate] (EtOH) 102HN Nnp, 254- 258C (deconposi tion)

-El emrental analysis for C21IH2OF3NSOCF3CO2H HCal cd. % : C, 52.18; H, 4.00; N,
13. 23 Found% : C, 52.10; H, 4.16; N, 13.45 colorless

crystal s[trifluoroacetate] (AcOEt-EtOH) 103-Phanp, 229.5-231.5C
(deconposition) NElenental analysis for C2AH23F3N4' CF3CC2H HCal cd. % : C,
57.99; H, 4.49; N, 10.40 Found%: @\57\941( H, 4.42; N, 10.46 colorless

crystal s[trifluoroacetate] (MeOH) 104H N 238.5-240C (deconposition)
-Elemental analysis for C22H22F3N5 HCal cd. % : C, 54.65; H, 4.40; N,

13. 28 Found% : C, 54.61; H, 4.25; N, . 48, Exanpl e- R1R3- Physi cal
properties [salt] (Recrystallization sol vents) col orl ess
crystal g [é{alnxglgc roagetiate] (MeCH) 'S Physical properties [salt]

(Recrystallization solvent)
colorless crystalsitrifluoroacetate] (MeOH)
mp, 235.5-237.5°C (decomposition)
105 S/E ' [\/j\ Elemental analysis for

kN N C21H20F3N5S'CF3002H

H Calcd.% :C, 50.64; H, 3.88; N, 12.84
Found% :C, 50.53; H, 3.79; N, 12.90
colorless needles]trifluoroacetate] (EtOH)
mp, 249-251°C (decomposition)

} Elemental analysis for

106 Ph HNJ\M\ CasHasF3N,4- CF3CO,H
Calcd.% :C, 59.57; H, 4.64; N, 9.92
Found% :C, §9.27; H, 4.91; N, 9.99
pale yellow needles[irifluoroacetate]
(EtOH)
HNT X mp, 263-265°C (decomposition)
107 — )\N\ Elemental analysis for
HN Cz4H24F3N5'CF3C02H
Calcd.% :C, 56.42; H, 4.55; N, 12.65
Found% :C, 56.22; H, 4.59; N, 12.62
colorless crystals(AcOELt)
mp, 174.5-175.5°C
108 -Ph HyN- Elemental analysis for C4oH15F3N,
Calcd.% :C, 64.04; H, 4.24; N, 15.72
Found% :C, 63.89; H, 4.25; N, 15.67
pale brown crystais(AcOEt)
HNT mp, 195.5-196.5°C
109 — H2N- Elemental analysis for Ci7H4F3N5

Caled.% :C, 59.13; H, 4.09; N, 20.28
Found% :C, 59.09; H, 4.14; N, 20.19
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np, ,235. 5-237.5C (deconposition) 105NNEl enental analysis for
C21H20F3N5SCF3CO2H  HCal cd. % : C, 50.64; H, 3.88; N, 12.84 Found% :C, 50.53;
H 3.79; N, 12.90 colorless needles[trifluoroacetate] (EtOH) np, 249-251 C
(deconposition) 106- PhHNEl enental anal ysis for C26H25F3NACF3CO2H Cal cd. %
:C, 59.57; H 4.64; N, 9.92 Found% :C, 59.27; H, 4.91; N, 9.99 pale yellow
need les[trifluoroacetate] (EtOH) 107HNJnp, 263-265C (deconposition)
El emental anal ysis for HNC24H24F3N5 CF3CO2H Calcd. % :C, 56.42; H, 4.55; N,
12. 65 Found% : C, 56.22; H 4.59; N, 12.62 colorless crystal s(AcCEt) np,
174.5-175. 5C 108- PhH2N- El enent al apal ysis for C19HIS5F3N4 Cal cd. % : C,
64.04; H 4.24; N, 15.72 Found%HNC, §3.89: Hg4.25; N, 15.67 pale brown
crystal s(AcCEt) 109HN P H2N- np, 1@:119&&30 -El emrental anal ysis for
Cl7H14F3N5 Calcd. % :C, 59.13; H 4.09; Ny 2§ 28 Found% :C, 59.09; H, 4.14;
N, 20.19 72 HNO''. _ / Rl Exanple-R1l fcal properties [salt]
(Recrystallization solvent) | _
N~ “R?
R -R2 Physical properties [salt]
(Recrystallization solvent)
pale brown crystals[fumarate] (MeOH)
mp, 142.5-147°C (decomposition)
) Elementai analysis for
10 Ph \V CasHasNs+ 1/2C4H, 04+ 3/4H,0
Calecd.% :C, 71.85; H, 6.78; N, 11.97
Found% :C, 71.92; H, 6.61; N, 11.91
pale brown needles(EtOH)
AN mp, 212-213.5°C |
111 — w Elemental analysis for Cp4H,7Ns«1/2H,0
Caled.% :C, 73.07; H, 7.15; N, 17.75
Found% :C, 73.17; H, 7.04; N, 17.59
colorless needles(MeOH-EtOH)
mp, 209-211°C
112 -Ph -Ph Elemental analysis for CogHagN,
Calcd.% :C, 80.52; H, 6.52; N, 12.95
Found% :C, 80.26; H, 6.57; N, 12.92
pale brown crystals(DMF-H,0)
HNT X mp, 268-270°C
113 —_ -Ph Elemental analysis for C,7Ho7N5+ 1/2H,0
Calcd.% :C, 75.32; H, 6.56; N, 16.27
Found% :C, 75.12; H, 6.43; N, 16.36
coloriess crystals(MeOH)
o. | mp, 224.5-225.5°C
114 -Ph \@ Elemental analysis for Co7H26N4O
Calcd.% :C, 76.75; H, 6.20; N, 13.26
Found% :C, 76.76; H, 6.19; N, 13.22
colorless crystals(MeOH-CICH,CH,Cl)
S mp, 210-212°C
115 -Ph m Elemental analysis for Co7Ho5N4S
Calcd.% :C, 73.94; H, 5.98; N, 12.77
Found% :C, 73.91; H, 5.92; N, 12.67

Example
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pal e brown crystals[fumarate] (MeOH) np, 142.5-147C (deconposition)

110- PhEl enental analysis for C26H28N4' 1 /2C4H4A04. 3/ 4H20 Calcd. % : C, 71. 85;
H 6.78; N, 11.97 Found% :C, 71.92; H, 6.61; N, 11.91 pale brown

needl es(EtOH) HP-1np, 212-213.5-C . - 1/2H Elenental analysis for C24H27N5
20 Calcd. % :C, 73-07; H 7.15; N, 17.75 Found% :C, 73.17; H, 7.04; N, 17.59
colorless need |l es(MeOH EtOH) np, 209-21 VC 112- Ph- PhEl enental anal ysi s
for C2OH28N4 Calcd. % :C, 80.52; H, 6.52; N, 12.95 Found% :C, 80.26; H,
6.57; N, 12.92 pale brown crystal s(DVF-H20) Hmp, 268-270-C 113- PhEl enent al
anal ysis for C27H27N5' 1/ 2H20 lcd. % :C, 75.32; H 6.56; N, 16.27 Found%
:C, 75.12; H, 6.43; N, 16.38Ncolorl ess cgst al s(MeCH) Onp, 224.5-225.50C
114- PhEl enent al anal ysis for lcd. % :C, 76.75; H, 6.20; N,

13.26 Found%:C, 76.76: H, 6.19: N 1 ’%‘ col orl ess
crystal s(MeCH Cl CH2CH2Cl))  Snp, »C 115- PhEl enent al anal ysis for
8;/ N, 12.77 Found% :C, 73.91; H 5.92;

C27H26N43 Calcd. % :C, 73.94; H,
N, 12.67 73 Exanpl eR2Physi cal propérinN‘esr] salt]
Physical properties [salt]

2
Example R (Recrystallization solvent)
colorless crystalstrifluoroacetate](Me OH-DMF)
mp, 251-255°C (decomposition)
Elemental analysis for
116 SH 023H24N4S'CF3002H'1/4H20
Calcd.% :C, 59.22; H, 5.07; N, 11.05
Found% :C, 59.07; H, 5.05; N, 11.29
colorless crystals{trifluoroacetate](MeOH-2-PrOH)
mp, 245-251°C (decomposition)
Elemental analysis for
17 CN Cg4H23N5CF3COzH1/4H20
Calcd.% :C, 62.46; H, 4.94; N, 14.01
Found% :C, 62.63; H, 4.88; N, 14.22
colorless crystals[trifluoroacetate](MeOH)
mp, 212-215°C
Elemental analysis for
18 CO2H C24H24N4O,-CF3CO,H - 1/4H,0
Calcd.% :C, 60.17; H, 4.95; N, 10.80
Found% :C, 59.98; H, 5.14; N, 11.03
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(Recrystallization solvent) colorless crystals[trifluoroacetate] (MOH DVF)
np, 251-255C (deconposition) 116SHElI enental anal ysis for C23H24N4S - CF3CO2H
1 /4H20 Calcd.%:C, 59.22; H 5.07; N, 11.05 Found%:C, 59.07; H, 5.05; N,
11.29 colorless crystals[trifluoroacetate] (MeOH 2-PrOH) np, 245-251 C
(deconposition) 117CNEl emental analysis for C24H23NSCF3CO2H1/ 4HZO Cal cd. %
1 C, 62. 4Biaihple194; N, 14.01 Found%:C, 62.63; H 4.88; N 14.22 colorless
crystal IS_&'[ rifluoroacetate] (MeOH) np, 212-215C 118CO2H El enent al anal ysi s
for C24HIARARPhenFSOAE roromn et UHPIH -Gl azdl49%-c1GnirG0ind 7yl)éthyla@&Famie 10. 80
Found% : C, 59.98; H, 5.14; N 11.03 74 Exanple 119 N [ 2 42

_Phenyl - 4-t ri f LS BHEIIRPLO-94 g0 'ﬂ%ffﬂ{la?%ﬂylé]zéﬁh%l'ﬁ'r?n&l-uf)ﬂ)"éﬁthyl'] acet ani de

To a sol iRk . {0k 02,0 -yl = ~A-t thyl -
TR e e L e e S S T S A
was addedropeisepmnd ehe mixdutdi@anbiitred @t wesn $ém pératutfof 6 GOutLMaeat ure for 6
hours. The  reaction m xture was added with water, and adjusted to pH 4

with 109%CAYEPDEEtYFT was gddefd withevaipp@ngiadaeded & pHtdarithidPehydotidetied wit h

filtrati gk : i th uccessi,vel M, t ter and dijisopropyl ether
to give %%Salgh%oé% glgﬁoir;%ﬁectsrg“@?syg?raelcghe&ﬁxegv\r%yhs{hé%,\aﬁfoi’a?f‘gHvarsbﬁirf"gtthhyI acetate
gave colsctBstel yihaadeh@vd 8FsdphepyTRIRrnE g Mis é@f‘ cd1608s2dysthpy, 218*C.

El emrental analysis for CR1IHI7F3NAO Cal cul ated % C, 63.31; H,4.30; N, 14.06

Found %Rpcepstdbization fidm etiyyl dcet@te gave colorless crystals having the melting point
of from 217 to 218°C.

Elemental analysis for C21H17FsN+O
Calculated % C,63.31; H,4.30; N,14.06
Found % C,63.46; H,4.32; N,14.10

Example 120
N-[2-(2-Phenyl-4-trifluoromethyl-1H-imidazo[4,5-c]quinolin-1-yl)ethylJmethane-
sulfonamide

To a solution of 0.50 g of 1-(2-aminoethyl)-2-phenyl-4-trifluoromethyl-1H-
imidazo[4,5-c]quinoline and 0.2 ml of triethylamine in 5 ml of tetrahydrofuran, 0.11
ml of methanesulfonyl chloride was added, and the mixture was stirred at room
temperature for 2 hours. The reaction mixture was added with water, and the
precipitated crystals were collected by filtration, and washed successively with water
and diisopropyl ether to give 0.49 g of colorless crystals. Recrystallization from ethyl
acetate gave colorless crystals having the melting point of from 224.5 to 225°C.
Elemental analysis for C20H17FsN4O2S
Calculated % C,55.29; H,3.94; N,12.90
Found % C,55.30; H,3.94; N,12.70

In accordance with the method of Example 120, the compounds of Examples

121 through 125 were obtained.
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Exanple 120 N- [2 42 - Phenyl-4-trifluoromethyl- 1H imdazo [4,5 -c]

qui nol i n-1-yl)ethyl ] nethane- sulfonamde To a solution of 0.50 g of

1- (2-am noet hyl)-2-phenyl -4-trifluoronethyl-1H imdazo[ 4, 5-c]quinoline and
0.2 mM of triethylamne in 5 mM of tetrahydrofuran, 0.11 m of

met hanesul fonyl chl oride was added, and the m xture was stirred at room
tenperature for 2 hours. The reaction n?'vxture was added with water, and the
precipitated crystals were CRﬂHNe\C},eQ pb_( filtration, and washed successively
with water and diisopropyl ether tg 'ghve 0.49 g of colorless crystals.
Recrystal lization from et hyl ve col orless crystals having the
nmelting point of from224.5 to El enental analysis for C20HL7F3N402S
Cal cul ated % C, 55.29; H, 3.94; N2 und % C,55.30; H 3.94; N, 12.70 In
accordancewith the nethod of Fxanple 120, the conpounds of Exanples 121

t hrough [L2Ragee Obgkai ned. g*5 CF3 Exanpl Bhrire pmnpstiasal properjti es
(Recrystallizatilon solvient) colgrless (Regestalizatiptsplyenthp  256- 256. 50C

121- PhPhICCEl enent al anal ysi s f or] COPHBSTCryaalpicOrty] cd. % : C, 67.82; H, 4.16;
N, 12.17 Found%|: C,_67.86; H _ 4|1®: 2R6-2§6.518@ col orl ess crystal|s(AcCEt) np,
232.5-233. 55¢ 122- PREt 02 CENERent Elemeniphanalysisfer EapufolaN402 Cal cd. % : G,
61.68; H, 4.47; |N, 13.08 Found% : €alcgfe 7. 6782 . 5316 N, 124704 gol orl ess
Cryst al S(7A\C{\j:|_t) Nn‘p, 227 5.228 RHWWQ-CDP@ZSQ:WLA'va HI’ 1%[’1§| yQi s for

C25H18F3N50 colorless crystals(AcOEt)
mp, 232.5-233.5°C
122 -Ph EtO,C Elemental analysis for CyHoF3N4O,

Calcd.% :C, 61.68; H, 4.47; N, 13.08
Found% :C, 61.74; H, 4.53; N, 13.04
colorless crystals(AcOEt)
N mp, 227.5-228.5°C
Elemental analysis for Cy5H15F3NsO
#co | Calcd.% :C, 65.07; H, 3.93; N, 15.18
Found% :C, 65.05; H, 4.01; N, 15.13
colorless crystals(AcOEt)
mp, 230.5-231.5°C
124 -Ph CICH,CO | Elemental analysis for C,;H5CIF3N4O
Calcd.% :C, 58.27; H, 3.73; N, 12.94
Found% :C, 58.23; H, 3.78; N, 12.89
pale brown crystals(AcOEt)

HN X mp, 234-235°C
125 I CICH,CO | Elemental analysis for C1gH5CIF3NsO
Calcd.% :C, 54.10; H, 3.58; N, 16.60

Found% :C, 54.15: H, 3.61; N, 16.63

123 -Ph

Example 126
2-Methylamino-N-[2-[2-(2-pyrrolyl)-4-trifluoromethyl-1H-imidazo[4,5-clquinolin-1-yl1]-
ethyllacetamide

To 0.30 g of 2-chloro-N-[2-[2-(2-pyrrolyl)-4-trifluoromethyl-1H-imidazo-
[4,5-c]lquinolin-1-yllethyllacetamide, 6 ml of 40 % methanol solution of methylamine
was added, and the mixture was stirred at room temperature for 4 hours. After the
reaction, the solvent was evaporated, and the residue was added with saturated
aqueous solution of sodium hydrogencarbonate, and extracted with ethyl acetate.
The extract was washed with saturated brine, and dried, and the solvent was
evaporated, and the obtained residue was washed with diisopropyl ether to give 0.25

g of pale brown crystals. Recrystallization from ethyl acetate gave colorless crystals
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~ '~CoCalcd. %:C, 65.07; H 3.93; N 15.18 Found% :C, 65.05; H, 4.01; N,
15. 13 «col orl ess crystal s(AcCEt) np, 230.5-231.50C 124- PhCl CH2CO El enent aI
analysis for CCIH6C F3N40 Calcd. % :C, 58.27; H 3.73; N, 12.94 Found%: C,
58.23; H 3.78; N, 12.89 pale brown crystal s(AcOEt) HNnp, 234-235'C

125CI CH2CO El enental analysis for ¢ 9H15C F3N50O Cal cd. % : C, 54.10; H, 3.58;

N, 16. 60h£ﬂﬂ@dﬂ/@m@1tn§g4p&5t offromd-8%;5 f,215&63 Exanple 126
2- Met hyl am no-N-[ 2-[2-(2-pyrrolyl)-4-trifluoronethyl-I|Himdazo[4, 5-cl qui no

| i n- 1- yl Elenemhsl dradetiafor deoHibB::B0 g of
2-chl or o- -1 2-(2-pyrrolyl)-4-trifluoronmethyl-IHimdazo-
[4, 5-c] q%‘%‘\f;‘iéliza‘t‘%fgf @P?@tgh?}‘ﬁyf;%é\égg&?de 6 mM of 40 % net hanol sol ution of

met hyl anp g4 o @57, ggdﬁq 50 m xture was stirred at roomtenperature
for 4 hours. Aft'er I‘éc’ﬁ}g%(ls (E;ﬁ t he sol vent was evaporated, and the

resi due was added W|th saturated aqueous solution of sodium

hydr ogenear bonate, and extracted with ethyl acetate. The extract was
washed vvlth sa%ﬁ%ﬂoé‘élanffﬁl“ﬁéh thermiethodend Exapale h26,$be vempoumals of Exapotet ed,
and the |neq1 {@SIQI% me shed with diisopropyl ether to give 0.25 ¢
of pale own tallization fromethyl acetate gave col orl ess
crystals 76 having the rreltl ng point of from217.5 to 219.5C. El enental
anal ysis for C20H19F3N6O Cal cul ated % C, 57.69; H, 4.60; N, 20.18 Found %

C, 57. 67;Ex4mpls@27N, 20. 15 I n accordance with the nethod of Exanple 126, the

SN M S TR et o e I
ethyllacetamide
Appearance : colorless crystals
Recrystallization solvent : ethyl acetate
Melting point : 208-209°C
Elemental analysis for CaaH20F3sNs0
Calculated % C,61.82; H,4.72; N,16.39
Found % C,61.60; H,4.76; N,16.17

Example 128
2-Dimethylamino-N-[2-(2-phenyl-4-trifluoromethyl-1H-imidazo[4,5-clquinolin-1-yl)-
ethyl]lacetamide fumarate

Appearance : colorless crystals

Recrystallization solvent : methanol

Melting point : 207.5-208°C

Elemental analysis for CasH2eFaNsO + 3/2C4H404

Calculated % C,56.58; H,4.58; N,11.38

Found % C,56.52; H,4.70; N,11.57

Example 129
2-Dimethylamino-N-[2-[2-(2-pyrrolyl)-4-trifluoromethyl-1H-imidazo[4,5-c]lquinolin-1-
yllethyllacetamide fumarate

Appearance : pale brown crystals
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et hyl Jacetam de Appearance : colorless crystals Recrystallization solvent
. ethyl acetate Melting point : 208-209C El enental analysis for
C22H20F3N50 Cal cul ated % C, 61.82; H, 4.72; N, 16.39 Found % C, 61. 60; H, 4.76;
N, 16. 17 Exanpl e 128 2-Di met hyl am no- N-[ 2- (2- phenyl - 4-trifl uoronet hyl -

1Hi m dazo[ 4, 5-c] quinolin-1-yl)- ethyl]acetam de funmarate Appearance :

col or | esge@yMallHabion BeEN S @biHagat | ON sol vent : nethanol Melting point :
207.5-208C El enental anal ysis for C23H22F3N50 3/ 2C4AHAOA Cal cul ated %

C, 56. 58; MpltingG®ini\, 210-22 FddachmipoSitedm) 52; H, 4. 70; N, 11.57 Exanple 129 2-Dim

S AR e D i el g

Recryst ' ) : |  Melting point : 219-222C
(decorrpg(lé%ﬂtﬁ&%%&wéﬁgéféﬁ{%‘i'%ﬁa ?@?g for C21H21F3N60 1/2CAHAO4 Cal cul ated

% C, 56. Sgurd, %4 .C(56.58)H 4.0 N, Fousd % C, 56.58; H,4.80; N, 17.18 Exanple 130
2- Am no- N-[ 2- (2- phenyl -4-trifl uoronet hyl
-1Him dazo[4,5-c]Jquinolin-1-yl)ethyl] - acetam de

(1)N[2'I§2£P;E]§q b-4-trif|uororrethy|- 1
Hi mi dazor 4" -c%qui nol i n-1-yl)ethyl]-2-phthal - ini doacetanide A sol ution of

0.40 g Oj-Aa;iﬁ&Nom*zL‘b}{e%y(-Zd;ﬁklaaydmAhw—iﬂliﬁl@d&r&pﬁ,ﬁwj Ihblin-1-yl)ethyl]-

i m dazo[ 4, 5-c]quinolin-1-yl)ethyl]acetam de and 0.17 g of potassium

pht hal i rdcdtanide 4
(1)N-[2-(2-Phenyl-4-trifluoromethyl-1H-imidazo[4,5-clquinolin-1-yl)ethyl]l-2-phthal-
imidoacetamide

A solution of 0.40 g of 2-chloro-N-[2-(2-phenyl-4-trifluoromethyl-1H-

imidazo[4,5-c]quinolin-1-yl)ethyllacetamide and 0.17 g of potassium phthalimide in 4
ml of N,N-dimethylformamide was stirred at 60°C for 16 hours. The reaction
mixture was added with water, and the precipitated crystals were collected by
filtration, and washed successively with water and diisopropyl ether. The crystals
were purified by silica gel column chromatography using a mixture of ethyl acetate
and n-heptane (2:1) as eluting solvent, and washed with diisopropyl ether to give 0.37
g of colorless crystals. Recrystallization from ethyl acetate gave colorless crystals
having the melting point of from 233 to 233.5°C.
Elemental analysis for C29H20F3N503
Calculated % C,64.09; H,3.71; N,12.89
Found % C,64.04; H,3.93; N,12.92

(2)2-Amino-N-[2-(2-phenyl-4-trifluoromethyl-1H-imidazo[4,5-clquinolin-1-yl)ethyl]-
acetamide

A solution of 0.30 g of N-[2-(2-phenyl-4-trifluoromethyl-1H-imidazo[4,5-¢c]-
quinolin-1-yl)ethyl]-2-phthalimidoacetamide and 0.03 ml of 90 % hydrazine hydrate in
3 ml of ethanol was refluxed for 6 hours. After the reaction, the solvent was
evaporated, and the residue was added with water, and adjusted to pH 9 with
potassium carbonate, and extracted with ethyl acetate. The extract was washed

with saturated brine, and dried, and the solvent was evaporated. The residue was
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m of N, N-di nethylformam de was stirred at 60C for 16 hours. The reaction
m xturee was added with water, and the precipitated crystals were coll ected
by filtration, and washed successively with water and dii sopropyl ether.

The crystals were purified by silica gel colum chromatography using a

m xture of ethyl acetate and n-heptane (2:1) as eluting solvent, and

washed V\GVEJheQ'WﬁPHﬁQcH)\HJpﬁteQE& 0%1% ¥89GQ oF Golofle®d ci591a04 ! %e?:ry%rté(l%tzﬂlén

Recrystallization fromethyl acetate gave colorless crystal’'s avi ng the
nmel ti ng fyenrethyfacktaderg283cd arl 638 3riatals Hagiventhal m etialg\pwirst df dronC2Q8-H20F3N5C3
Cal cul ated % C, 64.09; H,3.71; N, 12.89 Found % C, 64.04; H, 3.93; N, 12.92
(2)2- Amlrﬁ?(N-[Z (2- phenyl - 4- trlfl uor onet hyl -

1Himd yl]- acetam de A solution of 0.30 g of
N[ 2- (2% %n%l?alff)lnt I %(%E%n'e%ghgﬁwll—l-l m dazo[ 4, 5-c] - quinolin-1-yl)ethyl]

- 2- pht hat alstldeRc®tiGe1.0¢8; Hr&d‘BSQJ\Q%Bt of 90 % hydrazine hydrate in 3 nml of
et hanol was refluxed for 6 hours. After the reaction, the solvent was
evapor atlBgindzpn §,6he6;4i3%: &, 184 added with water, and adjusted to pH 9 with
pot assi um carbonate, and extracted with ethyl acetate. The extract was
washed wth saturated brine, and dried, and the sol vent was evaporat ed.

The residue wag, {&oWahechiv tHe ﬁibtlx%ﬁl%'?f@&ﬂnp?é ed, the c&h%‘&r@l HEG Y
colorless crystals. Re crystallization fromethyl acetate gave coI orl ess

cryst al sl¥lavasngptainednel ting point of from 188 to 189C El enental analysis
for C21H 8F3Nei O Calculated %C, 61.01; H 4.39; N, 16.94 Found % C, 60. 96;
H 4.36; N, 16.94 In accordance with the nethod of Exanple 130, the conpound
of Exangh %1 s obtained. Exanple 131

2- Am no- N- 2-(2-pyrrolyl)-4-trifluoromethyl-1Him dazo[ 4, 5-c] qui nolin-1-
yl ] et hyl3-Amiaci-@ARde-pyurayidier{fijoZerbihy bl Hrintida 2 £, 8-di@uinolin-1-yllethyl]-
-(2-pyrro|e/l) 4-trifluoronethyl -1Him dazo[4, 5-c]Jquinolin-1- yl] ethyl]
acet ani déetanpgefpmpade: pal e brown crystals

(1)2-Phthahm1do-N-[2-[2-(2-pyrrolyl)-4—triﬂuoromethyi-1H-imidazo[4,5-c]quinolin—1-
yllethyllacetamide

Appearance : pale brown crystals

Recrystallization solvent : ethyl acetate

Melting point : 278.5-280.5°C(decomposition)

Elemental analysis for C27H19F3NsOs

Calculated % C,60.90; H,3.60; N,15.78

Found % C,60.76; H,3.74; N,15.71

(2)2-Amino-N-[2-[2-(2-pyrrolyl)-4-trifluoromethyl-1H-imidazo[4,5-c]quinolin-1-yl]-
ethyllacetamide fumarate

Appearance : pale brown crystals

Recrystallization solvent : methanol

Melting point : 176-177°C(decomposition)

Elemental analysis for C1sH17F3sNsO « C4H404 - 1/4H20

Calculated % C,52.82; H,4.14; N,16.07

Found % C,52.71; H,4.21; N,16.31

As an example of the excellent effects of the compounds of the present
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Re grystallization solvent : ethyl acetate Melting point

278. 5-280. 5C( deconposi ti on) El enental analysis for C27HL9F3N603

Cal cul ated % C, 60.90; H,3.60; N,15.78 Found %C, 60.76; H 3.74; N, 15.71
(2)2 -Amino-N- [2 - [2 -(2 -pyrrolyl)-4 -trifluoromethyl- | Himda zo
[4,5 -cl quinolin- 1 -yll - ethyllacetam de fumarate Appearance : pale

brown cr ystadisn, eﬁsgﬁﬁlxlaﬁaalrbdlﬁﬁtdfcmhfﬁq,loy;ea&idnsm%&ﬁﬁaa&oddvﬁbﬁ iomNmOAnga :
176- 177C (deconposition) Elenmental analysis for Cl9HLI F3N6O - C4AH4A04 - 1/ 4H2

Cal cul at st Ph-Chea B2hurhhdl cdllls will HbsibiviFoelpe. % C, 52. 71; H, 4.21; N, 16.31 As
an exanpl e of the excellent effects of the conpounds of the present 79
i nvention, experinental results of inhibitory actions agai nst production of

TNF- al pha lﬁ@ﬁgsxja%foﬁ o?ﬁ{o%dicgﬁl%%,?ltggnl s will be shown below. 1. Preparation

of bl ood cel or culture ou nL of whole bl ood was coll ected from

each adul t healabbyt S®hINdfefole BMbod HHRUNEILL SromPdddh RAUI €k all §hyOroPkitSéd C
tubes which containing 170 mcro L of Novo-heparin 1000 (produced by
Novo- Nor ki ssaepumeiare, apBMosrgdoate pleetialtuiBisoplich kbrnieiniog 439 ndetd Ispf wer e

t i L PREPTM ) 1 i | h t
o ot | ARy Rl B, K SRt B o e MY et O cou
Phar mac embh&dclda? Qea;spmlaei f2ipReh+2d UMnle- 1t PRED® (REAHHIE Y Bbton i f €

Technol ogi es), 2. mL penicillin-2.5 mcro g/nL streptonycin sol ution
( pr oduc€eldickinsbinf lgmphotptesegpretipn sulpp laedenitededwith RIRM ¥l 644 aledoahf serum

roduced t ergen any). at |1 x 108 cells/nl.. 2. Preparation of test
f:grrpouno@refg’éf‘s B}Sﬁ{ﬂ%&ﬁ&gﬁg@?@y icakGPy eeptaiping %rﬂ?l{méamﬁm%ﬁ ?‘glc\ﬁlélbér ,
di met hyly ; ' I qeeH gLic, adi LiG s far as
bossi b d-irEEhblcafsR DUlmb MARGEN. PRl ErAfhl Aot Il Bl T o o ent

of cel | SpwiduaedrbgilifaMebhisol dgib)nalppldnidhte R ivitiat 10 Wifevad cdlf érupd gRrade@ddhuman

PBMCs were added to
by Intergen Company) at 1 x 109 cells/mL.

2. Preparation of test compounds
Test compounds were dissolved in distilled ultra-pure water, dimethyl
sulfoxide or 0.1 M hydrochloric acid at 20 micro M as far as possible, and then

sequentially diluted with saline and used.

3.Treatment of cells with medicaments

A hundred and eighty micro L of prepared human PBMCs were added to
each well of 96-well plate (MicroTest IIT ™ tissue culture plate; produced by Becton
Dickinson) containing 10 micro L of adequate concentrations solution of test
compounds. Then 30 minutes after, 10 micro L of 20 micro g/mL lipopolysaccharide
(LPS) was added to each well, and cells in the well plate were covered with plastic lid

and incubated for 16 hours at 37°C in an atmosphere of 5 % COz.

4. Measurement of human TNF-alpha and human IL-1 beta

The levels of human TNF-alpha and human IL-1 beta in culture supernatant
were measured by constructed sandwich enzyme-linked immunosorbent assay method.
Ninety-six-well microtiter plates were coated with diluted anti-cytokine antibody

(capture/first-antibody). After washing the wells, the culture supernatant was
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eachh wel| of 96-well plate (McroTest IIl TMtissue culture plate; produced
by Becton Dickinson) containing 10 mcro L of adequate concentrations
solution of test conmpounds. Then 30 minutes after, 10 micro L of 20 micro
g/ nL |ipopol ysaccharide (LPS) was added to each well, and cells in the
wel|l plate were covered with plastic lid and incubated for 16 hours at 37C
I'n an at d@@ﬂéb%{bﬁrdﬂria@elo,mdﬂ-ea%%ﬁrﬁmﬂﬁumte@.ur@fbnﬁ”%é&ko@%%c human
IL-1 beta The levels of human TNF-al pha and human IL-1 beta in culture
super nat awtibodyegeinyk eptok b dnd HBR<honset=atisls pevadwidake )eronjupatéd/thied

i mmunosor bent. assay nethod. Ninety-six-well mcrotiter plates were coated

y ) \ plat es
with di | 2RERe9EFEPIASY dterien-antipediglyere addst e arells sequeniiallyo ihh inpgrpesed
washi ng : e . S . A oduction in
ol vent- TP eafERHenl® S MR RER R ool ity SY @S ASRE 0557 ' B
di | ut ed apptifpatiah elay stadeebly hodiciaa bf verhmatiylhencitding eslutidheproduced by
detection/ second- antibody agai nst %toki ne and HRP (horseradish
per oxi daB&KO dhpadavelly/ tAfteraueaghingddy ragmiondty efskiden pHhs M sy aeids e
added to_wel sequent i.al | ifh.1nterposed hi r ses. After the
el verniiEal SosBRAEE o Pyt S50 Bl bR MeE sy R P REERcuas <t ar t e
by addi thRofhtd RhAS&NBEMIDEBF MUIIB&ISODBY ). (06ALHERiRY of BAKEhet 0 €ach
wel | . After quenching the reaction by addition of 0.5 M sulfuric acid,

opti cal wdrsclebamieedby Saftmaw®t (praductB ®yrivivisaslanPrsicendydantificyivex TM ki neti ¢
m cr opl at? reader &r’roduced bg/ Mol ecul ar vi ces). Concentrations of

cyt oki ne¥ t%?é“ i‘ﬁ"ﬁe‘ﬁi“ﬂ))‘} W‘Hﬁf‘?me( ?’éﬁﬁﬂcfé ﬁfrﬁx‘iﬂ"é’émgar Devi ces)
quant i fi,6e4hORanfQftb¥RAESab BranATRAHoS Meallifdh alraétm;anomﬁ%yﬁa,der ived from

correspondi ng reconbi nant cytoki nes as stan For measurenent of human

TNF- al phagnochmiad oloasabntithisen raTINF-41pha hprbliifresd IBhBENOIYGENY, @d1y2}onaNDOGEN) ,

polyclonal  rabbit anti-human TNF- a‘lﬂﬁﬂay produced by Pharna Bi ot echnol ogi e
%

Hannoverbbit 3atighymas SNTorlphg dprodug glaﬁfla HiefgphrolegicsHannppidi es

(produc C Res.. L ey 2 reconbinant. h n _TNF- al pha
(pr oducg‘%rg’éd%ﬁ%éaﬁ%ﬁtg@%%g ;%n hv\r/ear%gﬁulggda I%Q%Lr()dtlﬁgpf:%dg cﬁ&r Té’-’ ,blac etEcti on-,
HRP- conj lugaé €k eanLak0 88 radehiignt isdraRE aNF-hRhaGatddakad bR INTERGEN
respectively. In the case of neasuring human IL-1 beta, nonocl onal

ant i - hurfamianyl visee nsqcdpio thecenbtise- Glaseatinny, HBtopojugatdd-sitdeplies and the

standard for calibration curve, respectively. In the case of measuring human IL-1
beta, monoclonal anti-human IL-1 beta (produced by Cistron), polyclonal sheep
anti-human IL-1 beta (produced by Biogenesis), HRP-conjugated donkey anti-goat IgG
antibodies (produced by Chemicon International) and recombinant human IL-1 beta
(produced by R&D Systems) were used for the capture-, detection-, HRP-conjugated-
antibodies and standard for calibration curve, respectively.

The activities of test compounds on both TNF-alpha and IL-1 beta are shown

as inhibitory percentages of cytokine production based on the following equation.

Inhibitory percentage(%)=

Cytokine production in test compounds-treated cells

[ 1— Jx 100
Cytokine production in solvent-treated cells

Results are shown in Table 32 and Table 33.
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ant{-human |IL-1 beta (produced by Bi ogenesis), HRP-conjugated donkey
anti-goat 1gG antibodies (produced by Chem con International) and
reconbi nant human I L-1 beta (produced by R&D Systens) were used for the
capture-, detection-, HRP-conjugated- antibodies and standard for
calibration curve, respectively. The activities of test conpounds on both
TNF- al pha and IL-1 beta are shown as inhibitory percentages of cytokine
production based on the follow ng equation. Inhibitory percentage(%=

Cyt oki neTgrled@c Tnkibitiory 4@iin agammmmg—alp}maﬁmdumﬁd m hmﬂﬂﬁ)céllsTabl e 32 :

| nhi bi tpryactTomagarpst—TNF= ctrom T hynan—cet

Admi ni st epggd cgﬂgg@ﬁﬁga ion (m rﬁ Fthn\e opesn ’Eac‘;m*?x{?ﬁ"fﬁ %53030 100.31.0 s
Exanpl el 1029684252327 [Tabloe0133 : Inbnhltory acidon pgaimst I4-1 heta
productlonEk$BBL¢Eﬁ celTs @Oﬁlﬂlstg@ﬁd conce%hratlon (Qgch)rnﬂ/%Q €3S

conpoun 30100310 Exanpt 0281644800 These r
i ndi cate that the conpounds of the pr esent invention have excel | ent

i nhibitory actions_agai nst production of TNF-al pha_and IL-1 beta.
| ndust r i B2 ASPF IRBBIPIR %ﬁtrpﬁ@gem%ﬂd%etwr?%ﬂﬁpée dumanaedat i on have

excel l ent inhibitory agtion ag@dﬁﬁﬁm@é&@‘éﬁﬁéeﬁ&a@l nTlNFchhollllE)l and thPy
ar e usef ulesazomipoCdHTeft-S—Fof PC‘V’CIILI ve—of—t-herapeut+€e—+t at-rent—of
di seasels in which a cytok@ﬁﬂ-ls i nve03ed. | 82 0ht i|s cl®Bmed|is: 10 A
1H i m daz r1di derj vatye repre ted|b e tdl T owm,n ener forml a
S FRUAS R "9 SFner s

(1) or (R

U U

These results clearly indicate that the compounds of the present invention

have excellent inhibitory actions against production of TNF-alpha and IL-1 beta.

Industrial Applicability
The compounds of the present invention have excellent inhibitory action
against production of TNF or IL-1, and they are useful as medicaments for preventive

or therapeutic treatment of diseases in which a cytokine is involved.
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wher,ein RL represents hydrogen atom an al kyl group which may be
substituted, a cycl oal kyl group which may be substituted, or an aryl group
whi ch may be substitut ed; R2 represents a cycl oal kyl group which may be
substituted, an alkyl group which may be substituted, an aryl group which
may be substituted, cyano group, nercapto group, carboxyl group, or
car banoyivigt adlglainiéd@: A represents a honocyclic or heterocyclic ring which
may be substituted; R3 represents an amino group which may be substituted
or a saturated nitrogen-containing heterocyclic group which may be
substituted; and epresents..an.integer of fr 0 t,0 3: provided that the
conpound wher eﬂnAﬁﬁ'ﬂiﬁtﬂ%&@mdgngdgﬂm@%@t ’éeé’r?ﬁef’?%ig}@hh@ofﬁ{lﬁgmgrﬁj’nﬁﬁler ocyclic
group V\hfogﬂun@m bea sibshddbt €d and R2 is a non-substituted al kyl group is
excl uded. 2. 1H i mi dazopyri di ne derivative represented by the foll ow ng
gener al forrrula (I'1) or a salt thereof: (I1) wherein RL represents
hydr ogen atom an al kyl group which nay be substituted, a cycloal kyl group
whi ch may be substgs ,pﬂ orR'an aryl group which may be substitut ed; R2
represents a cycl oal kyI bmﬁép whi ch may be substituted, an al kyl group
whi ch may be substituted,{arNaryl group which may be substltut ed, cyano
group, mercapto grou arpoxyl group, or carbanoyl group; ring A
represents a 83 honocyeN 0%z heterocycl ic ring which may be substituted; k
represents an integer of from 0t o 3; R3'" represents a group represent ed
by the follow ng general formula (I11) R& N(CH2 /Y Y or (CH R6 -/ 2)n
6 H2 )n (M RR5/ R4, R5, R6 may be the sane or different and represent
hydr ogenyg{@iR Rafebdehls BfddPen Wit RnBKy D& ooy RiLE Ha§he ABDERAYS, L OUp
whi ch may be substituted, trriphenyl neth y?’

cycloalkyl group which may be substituted, or an aryl group which may be

substituted; R2 represents a cycloalkyl group which may be substituted, an alkyl
group which may be substituted, an aryl group which may be substituted, cyano
group, mercapto group, carboxyl group, or carbamoyl group; ring A represents a
homocyclic or heterocyclic ring which may be substituted; R3 represents an amino
group which may be substituted or a saturated nitrogen-containing heterocyclic group
which may be substituted; and k represents an integer of from 0 to 3; provided that
the compound wherein R3 represents a saturated nitrogen-containing heterocyclic
group which may be substituted and R2 is a non-substituted alkyl group is excluded.
2. A 1H-imidazopyridine derivative represented by the following general

formula (IT) or a salt thereof:

R—(CHl  J
"
N
@Y
N/ R? ()
wherein R! represents hydrogen atom, an alkyl group which may be substituted, a
cycloalkyl group which may be substituted, or an aryl group which may be
substituted; R2 represents a cycloalkyl group which may be substituted, an alkyl

group which may be substituted, an aryl group which may be substituted, cyano

group, mercapto group, carboxyl group, or carbamoyl group; ring A represents a
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groyp, ap acyl group which nmay be substituted, an al koxycarbonyl group

whi ch Tay be substituted, a benzyl oxycarbonyl group which may be
substituted, a thiocarbanmnoyl group which may be substituted, an

al kanesul fonyl group which nay be substituted, a benzenesul fonyl group
whi ch may be substituted, or an am dino group which may be substituted; Y

r epr eserdcin RyMaedt Ritoydi¢l dind wald@MhaPhe BitRUEN; ’lrefresen@aAURtIgEPEESENt €d
by CH2, CH, or NH, or a single bond; and mand n nay be the sane or

di f f er erfromfidor3e Bf espreserts 4 grivegeepmierfted iy @he folRwipg genatediotihata (fign R3'
represents a group represented by the followi ng general fornula (I1V): Re
N, JCH2) n or R2 does not represent a non-substituted al kyl group. 3. The

conmpound or a salt thereof according &:9 claiml1l or claim2, wherein the

~ring Ais a bepgene ring which may be's Dsyituted or a thiophene ring which
may be substif‘mNe_d. 4. Th cdrrpouglrd or alt thereof according to any one
of clains 1 to_g3;  Wwhergi aNR2Z-(FE T f | u My l@r oup. 5. A nmedi canent

whi ch conpri se¥ the corﬁ)ound or a pharmacol ogically acceptable salt

t hereof as an active ingredient according to any one of clains 1 to 4. 6.

The medi canent according to claim5, which is used for preventive and/or

t her apew4 Bs tRERLyBE thdfarde 6 §2ASM L dhdWRbEd¥eAt BYdRKENELINS dn MRy IVEGup 84 7.
The nedi canent according to claim®6, wherein the cytokine is tunor

necr ot i 2trgh fraythersupThikited a bertzyt peowlpi whith (day-He) subBtituyed] triribehylorethgai nst
production of a cytokine which conprises the conpound . or a .

phar mac §F ¥4 @4 %cyl\/%feeaaﬁa\@gf@wgaheﬁ%ﬁm%s‘i, g FHRYPEhigh may
accordi f i . I i nd/ or
hor apent o Tk R A Ay o h B gPodb wilicn T LSl BUENEMRAG P Ol
conpr i sgsodiehhapapbe mobdtitiitdde bh nfikamespiferyd prévelviiichndapbe bdlatiaped; hcal | y

ef fective amount of the conpound or a  pharnmacol ogically acceptable salt
t her eof PABECARIERPH 672 WBItE Toty be syhpsitutedponan gmydinggrpen whithimyel by a

human.  40n . o5 YoSerklVRnEORBRURY:, AIRDILIRCE! 203k boRCFERLED! © Salt

t hereo
represented by CHg, CH, or NH, or a single bond; and m and n may be the same or

different and represent an integer of from 0 to 2, provided that when R¥ represents a

group represented by the following general formula (IV):

(CHR)p

4 oy

o |
8 /N\/écuz),, i AN ACHI gy,

R2 does not represent a non-substituted alkyl group.

3. The compound or a salt thereof according to claim 1 or claim 2, wherein
the ring A is a benzene ring which may be substituted or a thiophene ring which may
be substituted.

4. The compound or a salt thereof according to any one of claims 1 to 3,
wherein R? is trifluoromethyl group.

5. A medicament which comprises the compound or a pharmacologically
acceptable salt thereof as an active ingredient according to any one of claims 1 to 4.

6. The medicament according to claim 5, which is used for preventive and/or

therapeutic treatment of a disease in which a cytokine is involved.
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according to any one of clainms 1 to 4 for nmanufacture of the nedi cament
accordrng to any one of clains 5to 7. 85

7. The medicament according to claim 6, wherein the cytokine is tumor
necrotizing factor (TNF) or interleukin-1 (IL-1).

8. An inhibitor against production of a cytokine which comprises the
compound or a pharmacologically acceptable salt thereof as an active ingredient
according to any one of claims 1 to 4.

9. A method for a preventive and/or therapeutic treatment of a disease in
which a cytokine is involved, which comprises the step of administering a
preventively and/or therapeutically effective amount of the compound or a
pharmacologically acceptable salt thereof according to any one of claims 1 to 4 to a
mammal including a human.

10. A use of the compound or a pharmacologically acceptable salt thereof
according to any one of claims 1 to 4 for manufacture of the medicament according to

any one of claims 5 to 7.
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