Speci fication 3- Pl PERI DYL-4- OXOQUI NAZOLI NE DERI VATI VES AND PHARMACEUTI CAL
COMPCSI TI ONS COWPRI SI NG THE SAME Technical Field This invention relates to
a novel 3-piperidyl-4-oxoquinazoline derivative. Mre specifically, it
relates to a pharnaceutical conposition gonprising a

3- pi peridyl - 4- oxoqui nazol i ne derivative having m crosonmal triglyceride
transfer protein-(MIP)-inhibitory activity or its pharmaceutically
acceptabl e salt. Background Art Hyperlipem a, diabetes, and hypertension
have been called risk factors in arteriosclerotic diseases such as ischemc

heart diseases. Hyperlipem a neansg @f{ﬂgg{g%i n which lipids such as
chol esterol increase abnormally inEt?%e | ood. There are three types of

hyper|i pem a dependi ng on the cause. One is primary hyperlipem a which
results fromhereditary abnornmality of enzynmes and proteins involved in
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on supernutrition. Lipids. rom nmeal s are absorbed 1 n the snal
intestine through the action of bile acid and are secreted into the bl ood
as chylomcron via |ynph vessels. The triglyceride (TG nviety of secreted
chyl om 135, .Ga |jzed to free fatty acids by |ipoprotein 2 |ipase
(LPL), n capillary wall, and converted into chol esteryl
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composition comprising a 3-piperidyl-4-oxoquinazoline derivative
havin§ microsomél triglyceride transfer protein (MTP)-inhibitoxy
activity or ité pharmaceutically acceptable salt.
Background Axrt

Hyperlipemia, diabetes, and hypertension have been called risk
factors in arteriosclerotic diseases such as ischemic heart diseases.
Hyperlipemia means a condition in which lipids such as cholesterol
increase abnormally in the blood. There are three types of
hyperlipemia depending on the cause. One is primary hyperlipemia which
results from hereditary abnormality of enzymes and proteins involved
in metabolism of low density lipoprotein (LDL) and lipoprotein
receptors. The second is secondary hyperlipemia which results from
various diseases or the administration of some drugs. The third is
non-genetic hyperlipemia based on supernutrition.

Lipids taken from meals are absorbed in the small intestine
through the action of bile acid and are secfeted into the blood as

chylomicron via lymph vessels. The triglyceride (TG) moiety of

secreted chylomicron is catabolized to free fatty acids by lipoprotein



(ACS) .

The resulting products are then associated with

apol i poprotein B synthesized on rough endoplasmc reticulumto form

veryl owdensitylipoprotein (VLDL). VLDL is transferredto theGol gi appar at us
and. under goes nodi fication. The nodified2VLDL is secreted extracellularly
to becone internediate density li.poprotein (I1DL) through action of LPL. The
resulting IDL is converted to LDL by HTG (hepatic |ipase). Thus, |ipids
are distributed to peripheral tissues. It has been indicated that, upon the
formati on of chylomicron in the small intestine and VLDL in the liver,

pr ot ei nslipaseag(URL hndickch rimsfaund N aapidiariersl b candtconvertedsintb
fractions in the small intestine and the liver. In 1985, Wtterau et al.

i sol at edcholiepteryleestes HEB)erichi chylomcros!omnantﬁ yodrick arentdiken
protein (MP), from microsomal fractions in bovine liver (Wtterau, J.R et
al .: Cheup myﬂxe Lipettsvia, t1o shy2omirars) ):exmmm/e'ecelpﬁamas Inothe liver,
—spotlighted in the field of clinical nedicine until the cause of

abet al i pchybomicronaremesantpotakent upbantiferddirest fattiyRGids 303 firsher
di sease is characterized by the near absence of apolipoprotein B in serum
but a | acénvérteddmita TGandthe shuichops bycenzynes saichlagenyyl COArsynthetase
chol esterol is below 50 ng/dl, .and serumtriglyceride |levels are extrenely

| ow. Anothes)char ather | tesmitinde prcdastsi s adent thefR | asspodiatets with
cont ai ni ng apol i poprotein B such as chylom cron, VLDL, and LDL are

conpl et eapohbpeproteinh@ symihes idet onf rodghgendopilasmict retidiiPumste form
necessary protein for conjugation of apolipoprotein Bwth TG and CE, i.e.,
for fornvegy okt densitind ipuprateim (VLDLYYys VLbLridatransiferced to thectelgig
.thése |ipoproteins. Since |lipids are by nature insoluble in water, they
associ at apparatuas pnd opidergogs mpdif icaltiom afble podidied VLDLt is séaoetedd
are present as |lipoproteins. VLDL, IDL, LDL and chylom cron, which

extracellularly to become intermediate density lipoprotein (IDL)
through action of LPL. The resulting IDL is converted to LDL by HTGL
{ hepatic lipase). Thus, lipids are distributed to peripheral
tissues.

It has been indicated that, upon the formation of chylbmicron
in the small intestine and VLDL in the liver, proteins having TG and
CE-transferring activity were present in microsomal fractions in the
small intestine and the liver. 1In 1985, Wetterau et al. isolated and
purified the protein, i.e. « microsomal triglyceride transfer protein
{MTP), from microsomal fractions in bovine liver (Wetterau, J.R. et
al.: Chem. Phys. Lipids 38, 205-222 (1985)). However, MTP was not
spotlighted in the field of clinical medicine until the cause of
abetalipoproteinemia was reported to be the defect of MTP in 1993.
This disease is characterized by the near absence of apolipoprotein
B in serum bui: a lack of abnormality in apolipoprotein B-related genes.
Serum cholesterol is below 50 mg/dl, and serum triglyceride levels

are extremely low. Another characteristic of the disease is that



are involved in hyperlipema, are all |ipoproteins. MIP is present in

m crosomal fractions in hepatocytes and epithelial cells of the small
intestine and is responsible for intracellular transfer of TG and CE.
Acconpanyi ng the synthesis of apolipopr8tein B (apolipoprotein B 100 in the
i ver and apolipoprotein B48 in the small intestine), TG and CE becone
associated with their correspondi ng apoli poproteins through the
transferring action of MIP to form VLDL or chylomcron in the liver and
small intestine. As a result, these |ipoproteins are secreted

ext r acelipdprote s ¢obitafindmg apol i peprate iasBEudlhvasahyldmicreme SGDL,
I ntestine. MIP is necessary to assenble these |ipoproteins. Thus,

f or mat | ad @M1l Apepcanpl eselypralrent Hirbithedbhpodnhi Thesed vk regs iindicdtoe
t hereby prevent transfer of |ipids such as TG to apolipoproteins. It has
becone tippareT? iscd nétessarytprateiy ifovocondugatiion ofvapolipdprdtein
arteriosclerotic diseases in general. LDL penetrates the endothelium of

bl ood vessiaits mhdndsCBephset gdfon formihgreBbluand clylomiafor handkys
wal | . Oxidative degeneration occurring there triggers a series of

i nf | ammat iyddeacta Dneoladinesebyetiingd theseildgoproteirng, degener at ed
proteins to thereby cause invasion by macrophages and vascul ar snoot h

nuscl es, depasiddeniyids pire by ahtheeainsolablecihsvated, itlepasmsodiat e
[ ntercel lular matrix-.in blood vessel walls. Arteriosclerotic |esions are

t hen fogiedl. a Thydroplii Bic opedtedhi callledaaps ldpopiwtyiay di ahedbldedtHuld by
decreasing LDL. As described above, it is possible to prevent formation of

| i popr oage redant as Yipoptotdins .oy vipii, bIDLY LD Fakd idhy Idmichtss fhilifeh
TG cholesterol, and |ipoproteins such as LDL in the blood and lipids in

the celape cﬁwdabmdmimohypdrhxpémgal ahireg a¥P Jagopadteinsonpounds havi ng
such activity are expected to becone new drugs for preventing and treating
not only hypenTP pisi present! ein oniceosbmal fractions in hepatocytes and
epithelial cells of the small intestine and is responsible .for
intracellular transfer of TG and CE. Accompanying the synthesis of
apolipoprotein B (apolipoproteinB 1 OO.in the liver and apolipoprotein
B48 in the small intestine), TG and CE become associated with their
corresponding apolipoproteins through 1';he transferring action of MTP
to form VLDL or chylomicron in the liver and small intestine. &s a
result, these lipoproteins are secreted extracellularly as VLDL from
the liver and as chylomicron from the small intestine. MTP is
necessary to assemble these .lipoproteins. Thus, formation of
lipoproteins can be inhibited by inhibiting MTP activity to thereby
prevent trans-fer of lipids such as TG to apolipoproteins.

It has become apparent that LDL is intimately involved in the
development of arteriosclerotic diseases in general. LDL penetrates
the endothelium of blood vessels and is deposited in an intercellular

matrix of the vessel wall. Oxidative degeneration occurring there

triggers a series of inflammatory reactions induced by 1ipid peroxides



di seases but also pancreatitis, obesity, hyperchol esterol em a,
hypertriglyceridem a, and the such as. Recently, conpounds with
MIP-inhibitory activity have been reported. For exanple, Eur. J. Biochem
240, 713 to 720 (1996) discloses 4'-bromd-3"-nethyl met haqual one as a
conpound having MIP-inhibitory activity. However, the literature neither
di scl oses nor suggests conpounds having such structures as those of the
conpounds of the present invention. Unexam ned published Japanese patent
application (JP-A) Hei 6-38761 (EP 584446) di scl oses

2-[ 1- (3, 3ndi @pdgeayeraogd | prdtejnpeto dtherebf, 8adskydnrasionobyHmasiopidges
hydrochloride as a conpound with MIP-inhibitory activity. However,
conpoundandi vAsGutdr Hnowtih mis olses hepoafit ten cfmldipids, @froﬂhffqraesmn of
i nvention are nei-ther disclosed nor suggested in the publication.

Fur t her n@éEls fand Amsases Wntthe/IRterbelluday mett i in bldod\vesisel- ﬁéﬂé?.
(US 5595872) discloses 2-(4-piperidyl)-2,3- dihydro-3-o0oxo0-1Hi soi ndol e
conpoundartefiécledStic21£3ibRs(ade then formed. Thus, arteriosclerotic
di benzo[, ad] cycl ohept en-5-yl ) et hyl ] - 4- pi peri dyl] -2, 3-di hydro- 3-

oxo- | H | g95889e€, can do&0PpeeRBedUbeC teeateds %&M@m such as
9-[3-[4-(2, 3-di hydr o- 1- oxo-| Hi soi ndol e-2-yl ) -1-pi peridyl]-

propyl ] - N-pr opad - @&két ¥pe@nab8vedr hexas gtﬁassmwweaeprevaﬁae fomatl ISt of
publications disclose or suggest conpounds with such structures as those of

the conppipdpreteinse BuRIENAsi YLDL! i id WBIO/KBP64RhibitdingC! @BRS activity.
bi phenyl - 2- car boxyl i ¢ aci d tetrahydroi soqui nol i n-6-yl am de

deri vat i YREref6K6)) TG ,28holéstelrbill,| 410d ANRIdPatote I BYichlas ADIVAY tBe Brodd
[2(1, 5a, 6,9, 9a, 9b-

hexahydr gand i imniaf thecelds bant by ldonkt rbBled byt ebullating-MTP activity.
qui nol i n-6-yl Jam de as an MIP-inhi bitor. However, the publication

Compounds having such activity are expected to become new drugs for

preventing and treating not only hyperlipemia or arteriosclerotic

--diseases—but—also—pancreatitis; -obesity, hypercholesterolemia;—-

hypertriglycerideﬁia,-énd the such as.

Recently, compounds with MTP-inhibitory activity have been
reported.

For example, Eur. J. Biochém.,zgg, 713 to 720 (1996) discloses
4'-~bromo-3'-methylmethaqualone as a compound having MTP-inhibitory
activity. However, the l;terature neither discloses nor suggests
compounds having such structures as those of the compounds of the
preseﬁt invention.

Unexamined published Japanese patent application (JP-A) Hei
6-38761 (EP 584446) discloses 2-[1-(3,3~diphenylpropyl)-4-
piperidinylj-2,3~-dihydro-3-oxo-1H-isoindole hydrochloride as a
compound with MTP-inhibitory activity. However, compounds with such
structures as those of the coméounds of the present invention are

neither disclosed nor suggested in the publication.



nei t her di scl oses nor suggests conpounds with such structures as those of

t he conpounds of the present invention. There are nmany reports show ng
conpounds havi ng the 3- piperidyl-4-oxoqui nazoline structure simlar to the
conpounds of the present invention. Forjexanple, JP-A-Sho 53-34784 (US

4166117) discloses N substituted gui nazol i none conpounds such as
1-[(2, 6- dinethyl phenoxy)-2-ethyl]-4-[4-oxo[3H qui nazol i n-3-yl piperidine
as conpounds wth antihypertensive activity. However, the

publ i cation does not disclose conpounds with structures such as those of

t he conpoundgugithietmoiiesSess ianvedmpoand Mokl e MTP-Hanibitoast | aetitiiidies
di scl oses nor suggests that the conpounds have MIP-inhibitory 6

act i vi tpp-nlifrel- Hel- 18533337 (udi ssﬁngui@ﬁsoibsésdezi veLbipersagh )a, 3-
N- (2, 6-di chl oro-4-nitrophenyl)-4-(1, 2, 3, 4-tetrahydro-1, 6-

di met hyy 30EXYL1AZQd ihdo1d ) - bdiiginds e such  asacepayidga-(sa-
However, fhe conpounds disclosed in the publication show adenosi ne upt ake

i nhi bi lavid Yoy ABhdit@ 5 Sy 1yt desgiperiagiqan,su ' Dat
t he cotr(r%olﬂuérll%g;[ﬁavepb%P-i ntﬁ}%irtor? ﬁ |l\klﬂ§/ Ug 3364924qd?s'cl ggg?dﬁh%nyl

Pr 0pan ey N-G¥MUHM e SHAR W696 /26205 discloses isoindole compounds such
1-[I-[3-[bi s(4-fl uorophenyl)am no] propyl]-4-piperidyl]-1,3-di-

hydr o- g4 benéLribd"l‘lQl(zzﬂQ@l‘ihyd}_B&lQ@mﬁﬂsié’éfn&éfél—?sfﬂ) ai-gg%%tﬁ‘:riﬂ%lﬁti c

agent for schizophrenia, not as an MIP inhibitor as in The pr

| nvent ifaipy) [ERIBIRIR - £l ISt Ao REALAEL i SAbAEGELDO nBHIICHE

conpou W t'h structures such as those of the conpounds of the present

| nvent iygyes FHulPidA8i6hs d 12780 18F difjgd#r Lol ay LAl sddN ot riedses
havi ng a 4-oxoqui nazonyl group are effective agai nst atherosclerotic
di seasgy MY YL tHE dipdhirid BE Naid heFredbii€! 2A9EnRIbNIUITESTE S

W096/40640 discloses biphenyl—Z—cari:oxylic acid
tetrahydroisoquinolin-6-yl amide derivatives such as 4'-
trifluoromethyl~biphenyl-2-carboxylic acid [2-(1,5a,6,9,9a,9b-~
hexahydro-4H-dibenzofuran-4a-ylmethyl})-1,2,3,4-tetrahydroiso-
quinolin-6-~yllamide as an MTP-inhibitor. However, the publication
neither discloses nor suggests compounds with such structures as those
of the compounds of the present invention.

There are many reports showing compounds having the 3-
piperidyl-4-oxoquinazoline structure similar to the compounds of the
.present invention.

For example, JP-A-Sho 53-34784 (US 4166117) discloses N-
substituted quinazolinone compounds such as 1-[(2,6-
dimethylphenoxy)-2-ethyl]-4~[4~oxo[3H]quinazolin-3-yl]piperidine
as compounds with antihypertensive activity. However, the
publication does not disclose compounds with structures such as those

of the compounds of the present invention. Moreover, the publication

neither discloses nor suggests that the compounds have MTP-inhibitory



conpounds with structures such as those of the conpounds of the present

I nvention. -Di scl osure of the Invention The present inventors ardently
searched for conpounds as descri bed above with MIP-inhibitory activity. As
a result, they found, rather surprisingdy, that conpounds with a

3- pi peridyl -4- oxoqui nazoline structure that have an am noal kyl group at
position 1 of the piperidyl group exhibit excellent MIP-inhibitory
activity. Thus, the present invention was conpl eted. -7 The present

i nvention relates to 3-piperidyl-4-oxoqui nazoline derivatives as shown in
(1) toacxtiwitgi.ow or pharmaceutically acceptable salts thereof, and

phar maceuti cal conpositions conprising the sane. (1) A

3- pi peri dyl - 4Pope@dinBzd5137 Vatiscloses rguinseol tnebget heatdwvesl such) as
[err] wherein Rrepresents the fornmula (i): [err] wherein Rlerr] and Rlerr]
may be N-{@,SxtHonlalidibritropitenygb)edel, 2, Byd-bgerahydro-d leewer al kyl
group with 1 to 4 carbon atons; an aral kyl group; a benzoyl group; a

cycl oaldiylet@iyaiH2 M4dickdquina2sbn- 3+ 9l +-1apipeylidgneup; or aaketantide)
group with 1 to 3 hetero atons selected fromnitrogen, sulfur, and oxygen

atons  (pehriver,hehey coapdinds dislclo¥ed dinether publhiekk iGhy shows aashiosiirs
wth 1 to 3 substituents selected froma halogen atom a | ower al kyl group

Wi th 1dptakes aiDibPEerP, adtLeiey, hahaalthdredrid mel tiled desdripthion HHS,

a nitro group, a lower alkoxy group with 1 to-4 carbon atoms, an anino
gr ng, sUggRFtION thit Stiisiednpeendst hate! meeLinhiblitorquactikity o 4
carbon at-ons, :
US 4364954 discloses diphenyl propaneamine compounds such as

1-[1-[3~[bis(4-fluorophenyl)amino]propyl}-4~-piperidyl}-1,3~di-
hydro-2H-benzimidazol-2-one. The compounds are disclosed as a
therapeutic agent for schizophrenia, not as an MTP inhibitor as in
the present invention. Furthermore, the publication neither
discloses nor suggests compounds with structures such as those of
the compounds of the present invention.

EP 802188 discloses that hetero-bonded phenylglycinol amides
having a 4-oxoquinazonyl group are effective against atherosclerotic
diseases. However, the publication neither discloses nor suggests
compounds with structures such as those of the compounds of the present
invention.

Disclosure of the Invention

The present inventors ardently searched for compounds as
described above with MTP-inhibitory activity. As a result, they
found, rather surprisingly, that compounds with a 3-piperidyl-4—
oxoquinazoline structure that have an aminoalkyl group at position
1 of the piperidyl group exhibit excellent MTP-inhibitory activity.

Thus, the present invention was completed.



8 a hydroxyl group, a phenoxy group, and a sulfo group), provided that one
of Rlerr] and R err] is not a hydrogen atom or the fornmula (ii): [err]
wherein A and B may be t-he sanme or different and represent an aromatic
hydrocarbon ring; an aromatic heterocycllic ring containing 1 to 3 hetero
atons selected fromnitrogen, sulfur, and oxygen atons; a cycl oal kane ring
with 3 to 7 carbon atons; or a cycloalkene ring with 5 to 7 carbon atons
(where the aromati c hydrocarbon, aromatic heterocyclic, cycloal kane, or
cycl oal kene ring may have 1 to 3 substituents selected froma hal ogen atom
a | ower al kyl The @nesent investiopFebates s 3-p ipekddyRaitcangdu inazelineh
1 to 4 carbon atons, a hydroxyl group, a nitro group, a |ower alkoxy group
with 1 derivativea &sonshown am ntl hr dep, (33) akiedeowyretp pharmacenticalidly a
| ower al kyl group having 1 to 4 carbon atonms, and a sulfo group), X

r epr eseacceptabhglsalfimthexeof;, Anthpharmaseut igad compos bhapnsg| ¢gmpnis gngup
with 1 to 4 carbon atons, a straight chain or branched | ower al kenyl ene
group wkthé g8ame.4 carbon atons (where the | ower al kylene or | ower

al kenyl ene group may have substituent (s) selected froma hal ogen atom a
hydr oxyl grougpl)a nitBepipeupdyd-teasoquinazpljneuderivatiive represented
atons, an am no group, and a sulfo group), an oxygen atom a sulfur atom
an i m nbygthepfakmohang{ )be substituted with a | ower 9 al kyl group with
1 to 4 carbon atons, a carbonyl group, -O2z-, - z-O, -SZ-, -Z-S-, -NHZ-,
-NR5Z-, -Z-NH, or -Z-NRerr]- (where Z represents a | ower al kyl ene group
with 1 to 4 carbon atons or a carbonyl group, (ﬁﬁﬁ[ g_ré] represents a | ower
alkyl group with 1 to 4 carboncjtons) hr( n

retl XY N)\) 1)

1
|=|,,> # 'N/)

wherein R represents the formula (i):

R4
—N (i)

A Y

R
wherein R, and R, may be the same or different and repteseht a hydrogen
atom; a lower alkyl group with 1 to 4 carbon atoms; an aralkyl group;
a benzoyl gfoup ; a cycloalkyl group with 3 to 7 carbon atoms; an aryl
group; or a heteroaryl group with 1 to 3 hetero atoms selected from
nitrogen, sulfur, and oxygen atoms (where the cycloalkyl, aryl, or
heteroaryl group may be substituted with 1 to 3 substituents selected
frpm a halogen atom, a lower alkyl group with 1 to 4 carbon atoms,
a lower haloalkyl group with 1 to 4 carbon atoms, a nitro group, a
lower alkoxy group with 1 to 4 carbon atoms, an amino group, an amino

group substituted with a lower alkyl group with 1 to 4 carbon atoms,



Y represents a single bond, a straight chain or branched | ower alkyl ene
group with 1 to 4 carbon atons, or a carbonyl group; n represents an
integer of 1 to 4; and Rerr] and Rerr] may be the sanme or different and
represent a hydrogen atom a |lower alkyB group with 1 to 4 carbon atons, a
hal ogen atom a |ower hal oal kyl group with 1 to 4 carbon atons, a hydroxyl
group, an amno-group or a nitro group, or a pharnaceutically acceptable
salt thereof. (2) The 3- pi peri dyl - 4- oxoqui nazoli ne derivative as
described in (1), wherein Rrepresents the forrmula (i"): [err] wherein

Rl err] ' a andirbxy¥ gronpy &ehdmosprraup didfidraestl fiodgrewp bs provided| daaky|
group with 3 to 7 carbon atons; an aryl group; or a hetero aryl group with
1to 3 twéand R amd Rgl Bstrdtfaohydirogegeatamyl fur, and oxygen atoms (where
the cycloal kyl, aryl, or heteroaryl group may have 1 to 3 substituents

sel ect egir f e o Dgeibjom a |lower alkyl group with 1 to 4 carbon atons,
a | ower hal oal kyl group with 1 to 4 carbon atons, a nitro group, a |ower

al koxy group with 1 to 4 carbon ato n am no group, an am no group
substituted with a | ower al kyl grou ng 1 to 4 carbon atons, a hydroxyl
group, and 10 a sulfo group); or ormula (ii'): [err] wherein A" and
B' may be the sane or different d repNesent an aromati c hydrocarbon ring;
an aromatic heterocyclic ring congaini ngXl t(z.S_hetero atons sel ected from
ni trogen, sulfur, and oxygen aef§; a cycl oal Haibe ri ng with 3 to 7 carbon
atons; a cycloalkene ring with 5 td e bon atons (where the aromatic

hydr ocar bon, aromatic heterocyclic, aI kane, or cycl oal kene ring may
have 1 to 3 substituents selected finQ# hal ogen atom a | ower al kyl group
wi~t h

wherein A and B may be the same or different and represent an aromatic
hydrocarbon ring; an aromatic heterocyclic ring containing 1 to 3
hetero atoms selecfed from nitrogen, sulfur, and oxygen atoms; a
cycloalkane ring with 3 to 7 carbon atoms; or a cycloalkene ring with
5 to 7 carbon atoms (where the aromatic hydrocarbon, aromatic
heterocyclic, cycloalkane, or cyéloalkene ring may have 1 to 3
substituents selected from a halogen atom, a lower alkyl group with
1 to 4 carbon atoms, a lower haloalkyl group with 1 to 4 carbon atoms,
a hydroi:yl group, a nitro group, a lower alkoxy group with 1 to 4
carbon atoms, an amino group, an amino group substituted with a 1owér
alkyl group having 1 to 4 carbon atoms, and a sulfo group), X represents
a single bond, a straight chain or branched lower alkylene group with
1 to 4 carbon atoms, a straight chain or branched lower alkenylene
group with 2 to 4 carbon atoms (where the lower alkylene or lower
alkenylene group may have substituent(s) selected from a halogen atom,
a hydroxyl group, a nitro group, a lower alkoxy group with 1 to 4
carbon atoms, an amino group, and a sulfo group), an oxygen atom,

a sulfur atom, an imino group which may be substituted with a lower



1 to 4 carbon atons, a |ower haloal kyl group with 1 to 4 carbon atons, a
hydr oxyl group, a nitro group, a |ower alkoxy group with 1 to 4 carbon
atons, an am no group, an anm no group substituted with a | ower al kyl group
having 1 to 4 carbon atons, and a sulfo9roup), X represents a single
bond, a straight chain or branched | ower al kylene group with 1 to 4 carbon
atons, a straight chain or branched | ower al kenylene group with 2 to 4
carbons (where the | ower al kylene or |ower al kenyl ene group nmay have subs
tituent (s) selected froma hal ogen atom a hydroxyl group, a nitro group,
a | oneradkkdxgrgupuwivht i tot @ Laxbdmwnatdms, aacasbonylggromp ,anrd-&-sul £0
group), an oxygen atom a sulfur atom an imno group which may be

substi t zted, w-Shza ,| cv+S-a) kyNHEEOYD 4NRZRY 1-Z-0H4- ,CaobORZaNRS, (Wwheardonyl
group, -02 -, -2-0, -S-2'-, -Z2'-S, -NHZ -, -NRerr]'-Z"-, -Z'-NH,
or -Z'-pepeesénts a 16wbead kY 1lampgeeaptvii th il awed cdvbdreatopgs@patdrbdnyd 4
carbon atons or a carbonyl group, and R err]' represents a | ower alkyl
group Wgtbup, tand!R¢ aiepiieszintissa 1ober aik§degicup wiitigletddncarbBoft{tome) ,
chain or branched |ower alkylene groupwith 1 to 4 carbon atoms, or a

car bonyy réfipréents a3dnidBOndf a $€radgRt @hadid 62 baAncHul LeReesEIky Fene
hydrogen atomor a |ower alkyl group with 1 to 4 carbon atonms, or a

phar macggéupawliyhagcest abbarbaht atbassolor @)carbbifyl group; _

3- pi peridyl - 4- oxoqui nazol i ne derivative as .described in (2), wherein R
repr esent geppesuhes( an) inkegelr wifeneiwo M;eland and Rlerr]" may be the sane
or different and represent a cycloal kyl group with 3 to 7 carbon atons, an
aryl grryandor, majeber EBéYdae @) diF e dlit) andl Peprbebatoa §é&h et
from ni trogen, sulfur, and oxygen atons (where the cycloal kyl, aryl, or

het er oaa ylows® @l kjay gitevp with B toildstarbentstems £ dadlogen atbal, 08rowésm
a lower alkyl group with 1 to 4 carbon atonms, a |ower hal oal kyl group

haloalkyl group with 1 to 4 carbon atoms, a hydroxyl group, an amino
group or a nitro group, |
or a pharmaceutically acceptable salt thereof.

(2) The 3-piperidyl-4—oxoquinazoline derivative as

described in (1), wherein R represents the formula (i'):

wherein R;' and R;' may be the same or different and represent a
cycloalkyl group with 3 to 7 carbon atoms; an aryl group; or a hetero
aryl group with 1 to 3 hetero atoms selected from nitrogen, sulfur,
and oxygen atoms (where the cycloalkyl, aryl, or heteroaryl.group
may have 1 to 3 substituents selected from a halogen atom, a lower
alkyl group with 1 to 4 carbon atoms, a lower haloalkyl group with
1 to 4 carbon atoms, a nitro group, a lower alkoxy group with i to
4 carbon atoms, an amino group, an amino group substituted with a

lower alkyl group having 1 to 4 carbon atoms, a hydroxyl group, and



wth 1to 4 carbon atons, a nitro group, a |ower alkoxy group with 1 to 4
carbon atons, and a hydroxyl group), or the formula (ii"): [err] 12
wherein A" and B" may be the sane or different and represent an aromatic
hydrocarbon ring or an aromatic heterocyglic ring with 1 to 3 hetero atons
selected fromnitrogen, sulfur, and oxygen atons (where the aromatic

hydr ocarbon or aronatic heterocyclic ring nmay have 1 to 3 substituents
selected froma hal ogen atom a |ower alkyl group with 1 to 4 carbon atons,
a lower hal oal kyl group with 1 to 4 carbon atons, a nitro group, a |ower

al koxy gr gupséi Gohph ¢ 6rC%hE0Eo%h@E&,(§Hﬂ3& hydroxyl group), X' represents
a single bond, & straight chain or branched | ower al kylene group with 1 to
4 carbon atons, a straight chain or bpaiched | ower al kenyl ene group with 2
to-4 carbon atons (where the |ower a e or | ower al kenyl ene group may
have substituent(s) selected froma n atom a hydroxyl group, and a

| ower al koxy group with 1 to 4 caybon atpyns), an oxygen atom a sul fur
atom an inmino group which nmay be jsubstityted with a |ower aIkyI group
having 1 to 4 carbon atons, a nyl g oup,(JCnZ) , -S-Z2"-, -NH2Z"-, or
-NR[err]"-Z"- (where Z" represent SR _Low |

carbon atons or a carbonyl group, anp qrr]" represents a | ower alkyl
group with 1 to 4 carbon atons), and r] and Rerr] are both hydrogen
atons, or a pharmaceutically acceptable salt thereof. (4) The

3-pi per yfukredn Dgﬁarﬁ:\-zahy% thg‘asrdni@éi:‘ﬁffé}.%rﬁeﬁﬁa' f@%éé‘eﬁé)an &PE&SFE{?

represents the formul - [err] wherein Rerr] err|
same Orh?ﬂ%ﬁ@é%ﬂbnaQinbéphﬁs%Qbmﬁtlc heterocyclic ring containing 1 to 3

hetero atoms selected from nitrogen, sulfur, and oxygen atoms; a
cycloalkane ring with 3 to 7 carbon atoms; a cycloalkene ring with
5 to 7 carbon atoms (where the aromatic hydrocarbon, aromatic
heterocyclic, cycloalkane, or cycloalkene ring may have 1 to 3
substituents selected from a halogen atdm, a lower alkyl group with
1 to 4 carbon atoms, a lower haloalkyl group with 1 to 4 carbon atoms,
a hydrbxyl group, a nitro group, a lower alkoxy group with 1 to 4
carbon atoms, an amino group, an amino group substituted with a lower
alkyl group having 1 to 4 carbon atoms, and a sulfo group), X'
represents a single bond, a_straight chain or branched lower alkylene
group with 1 to 4 carbon atoms, a straight chain or branched lower
alkenylene group with 2 to 4 carbons (whe;e the lower alkylene or
lower alkenylene group may have substituent(s) selected from a halogen
atom, a hydroxyl group, a nitro group, a lower alkoxy group with 1
to 4 carbon atoms, an amino group, and a sulfo group), an oxygen atom,
a sulfur atom, an imino group which may be substituted with a lower
alkyl group having 1 to 4 carbon atoms, a carbonyl group, -0-3'-

-%'~0~, -S-%Z'=~, ~Z'-S-, -NH-%Z'-, -NR,'-%'-, -Z'-NH-, or -Z'-NR,'-



13 cycloal kyl group with 3 to 7 carbon atons; an aryl group; a heteroaryl
group with 1 to 3 hetero groups selected fromnitrogen, sulfur, and oxygen
atons (where the cycloal kyl, aryl, or heteroaryl group may have 1 to 3
substituents selected froma hal ogen aflom a |ower alkyl group with 1 to 4
carbon atons, a |ower hal oal kyl group with 1 to 4 carbon atons, a nitro
group, a lower al koxy group with 1 to 4 carbon atons, and a hydroxyl
group); or a pharmaceutically acceptable salt thereof. (5) The

3- pi peri dyl - 4- oxoqui nazol i ne derivative as described in (4), wherein

R er r ] {wiiege B e representhe at howeangl Ry16enéfgreup with nepoes arvrivos ¥t omsxy|
group, a phenyl group, a pyridyl group, a pirazinyl group, a pyrimdinyl
group, o PYeAEFAYY | g @pp. ard tH'e Bdpr@isiiits & flowdr 1KY dfodp WitR! ¥l
group (where each of the above groups nay have 1 to 3 substituents sel ected

from athad o8&PbGH Qé‘toﬂsk pwer ﬁé%téséh@ﬁpaw'stihglet Bohd; 2D SLrAIH: chd PHer
hal oal kyl group with 1 to 4 carbon atons, a nitro group, a |lower al koxy

group $t brahched 6wéP Al k1eHe ?ﬁadpawifﬁtﬂll@ﬁ’h cHY®EN atlis§ or a carbonyl
pharmaceutically acceptable salt thereof. (6) The

3-pipe§fgu§;4-oxoquinazoline derivative as described in (5), wherein R
represents -a di phenyl am no group, an N-phenyl -N-thienylam no group, an

N- pheng! aNaPK] inthy HE RAcIEAMB o diPY¥ErditaghdOr&hPESentfa hydrogen atom
N—pheny1-N—pyr|n1dy|an1no group (where each of the above groups may have 1

to 3 sai@saiw@éi:Saﬂe&fcg_@duErﬁﬁﬁ Rakegan cir®8n atlaiey al kyl group with 1
to 4 carbon atons, a |ower hal oal kyl group with 1 to 4 carbon atons, a

nitro &f Oé'pghéirﬁtﬂt‘@ﬁtﬂbkmly geedptdbile kalld 4Hefdwy. atons, and a hydroxyl
group) , 4 or a pharmaceutically acceptable salt thereof.
(3) The 3-piperidyl-4-oxoquinazoline derivative as
described in (2), wherein R represents formula (i"):
L 1] .
: Ja1 .
____N ( i v l)
A
Rzﬂ ‘
wherein R," and R," may be the same or different and represent a
cycloalkyl group with 3 to 7 carbon atoms, an aryl group, or a
heteroaryl group containing 1 to 3 hetero atoms selected fromnitrogen,
sulfur, and oxygen atoms (where the cycloalkyl, aryl, or heteroaryl
group may have 1 to 3 substituents selected from a halogen atom, a
lower alkyl group with 1 to 4 carbon atoms, a lower haloalkyl group

with 1 to 4 carbon atoms, a nitro group, a lower alkoxy group with

1 to 4 carbon atoms, and'a hydroxyl group), or the formula (ii"):

_N xu ( -y ')

lc



(7) The 3- pi peridyl - 4- oxoqui nazol i ne derivative as described in (3)
in which Rrepresents formula (ii"): [err] wherein A" and B" may be the
sanme or different and represent an aromatic hydrocarbon ring or an aromatic
het.erocyclic ring containing 1 to 3 hetdBo atons selected fromnitrogen,

sul fur, and oxygen atons (where the aromatic hydrocarbon or aromatic
heterocyclic ring my have 1 to 3 substituents selected froma hal ogen
atom a lower alkyl group with 1 to 4 carbon atons, a | ower hal oal kyl group
with 1 to 4 carbon atons, a nitro group, a |l ower al koxy group with 1 to 4
car bon athereinAt andBtnayybe thelgame r diéfferent amsd sépyésenbran axomatic
strai ght chain or branched | ower alkylene group with 1 to 4 carbon atons, a

st r ai ghthyslmmcarborbranghed dm\assomes tkisn hledrer oy ip ovicting?wi bh4l das (30 hetteans
(where the | ower al kyl ene or | ower al kenyl ene group may have substituent(s)
sel ect echtfonmmse led teglk nfradno m i tardyety 0>l fuop pand noxpgénvetomns k gwhegeo tthe
with 1 to 4 carbon atons), an oxygen atom a sulfur atom an imno group

t hat mayardomaties hydroedhnbdm oxr atromatdld Wet@radyol iid) rling mayc hidvan Rttos3
a carbonyl group, -O2Z"-, -S-Z"-, -NHZ"-, or -NRerr]" -Z"- (where Z"

r epr esesubst ittt salsilletted) feom @i hdldgén dton) orloieralkyla grauipRylth
group, and Rlerr]" represents a |lower alkyl group with 1 to 4 carbon

atoms), 1 tool canboar atoms!, | £ doweranatphdklyd geovuptwitledf to(BrarbBun atoms,
3- pi peri dyl - 4- oxoqui nazol i ne derivative as described in (7), wherein A"

and B" nmpyitrd prampie rlovdy allikuxyrgra@present 1 atdbedzeacbohngtoms, and
‘pyridine ring, a pyrazine ring, a pyrimdine ring, or a pyridazine ring
(wher e enbiydebxyliegabapg ,r Kngeepeysénts d single bmid | westradejhac ictrhiid @f a
.hatogen atom a |ower alkyl group with 1 to 4 carbon atons, a | ower
hal oal kHragiahed ddwer] alkyl e group with 4 tiot docgirbonp, atohsyea skkadght
group with 1 to 4 carbon atons, and a hydroxyl group),
chain or branched lower alkenylene group with 2 to 4 carbon atoms
(where the lower alkylene or lower alkenylene group may have
substituent(s) selected from a halogen atom, a hydroxyl group, and
a lower alkoxy group with 1 to 4 carbon atoms), an oxygen atom, a
sulfur atom, an imino group which may be substituted with a lower
alkyl group having 1 to 4 carbon atoms, a carbonyl group, -0-Z"-,
-8-%2"~-, -NH-%2"-, or -NR;"~2"- (where 2" represents a lower alkylene
group with 1 to 4 carbon atoms or a carbonyl group, and R;" represents
a lower alkyl group with 1 to 4 carbon atoms), and
R, and R, are both hydrogen atoms,
or a pharmaceutically acceptable salt thereof.
(4) The 3~-piperidyl-4-oxoquinazoline derivative as
described in (3), wherein R represents the formula (i"):
"
R
__N ( i 1 l)

\

wherein R," and R," may be the same or different and represent a



or a pharmaceutically acceptable salt thereof. (9) The

3- pi peridyl - 4- oxoqui nazol i ne derivative as described in (8), wherein R
represents a carbazol -9-yl group, a phenoxazin-10-yl group, a
phenot hi azi n-10-yl group, an acridon-1018! group, a

9, 9-di net hyl acri dan- 10-yl group, a 10, 11-di hydr o-5H

di benzo[ b, f] azepi n-5-yl  group, a 10, 11-di hydro-2-hydroxy-5H

di benzo[ b, f] azepi n-5-yl group, a 10, 11-di hydro-10-hydroxy-5H dibenzo[b,
f]azepi n-5-yl group, a 5Hdi benzo[b, f ]azepin-5-yl group, a

5, 11- di bydl odiLhghzpidiep Wwith] Itaz?@arboy latpmepanaanyl Yroup; a heteroaryl
di hydro- 11- oxo- 5H di benzo[ b, e] [1, 4] di azepi n-5-yl group, a 11-

hydr o- 1gréaphywith 1t @w-35hHedebongpbtipe] §eleétddateommbtybgenoupuldurg and
pharmaceutically acceptable salt thereof. (10) The '

3- pi per bﬁ?beﬁ- axefisi (wherenthe €gtlvalkyd, aaylewyf iNwterdaxy) . gyrbuphmay
sel ected fromthe group consisting of

3-[I - [ 2nhte( 2-teBhElibBER X henbs YeTeE 88dNSL oM Y Halidifen ditom)- ¥l Lower alkyl
3H qui nazol i n- 4- one, 3-[1-[2-(10, 11-di hydr o- 5Hdi benzo[ b, f] -

azepi n- grshpeivirh] i ger 4dcArBon! &tdhlsquiaraswd G kyl B?fclué 2gith 16to
(10, 11-di hydr o- 10- hydr oxy- 5H di benzo[ b, f] azepi n-5-yl ) -et hyl] -

pi peri dignodlriydn atidnd, BaEDtrd gdols a lowek lalkoxy Grbupgliitd’ P-to 4 carbo
hydr oxy- 5H di benzo b, f] azepi n-5-yl) et hyl ] pi peri difr‘&4-yl ]-3H on

qui nazohtBmé;08Ad a hydrox¥il §rbdp()3. 11- di hydrodi benzo[ b, e] [ 1, 4] -
oxazepi n-5-yl)ethyl ] piperidin-4-yl]-3H qui nazolin-4-one, or a

phar mac gyt hc%hhma@eamti_@ahwsabbebhmm& .sd 1t )t Heb@f Maceut i cal conposition
comprising the 3- piperidyl-4-oxoqui nazoline derivative as described in (1)

to (10) or a gbqr megREt i C3-pi petdayilabl cotediindL6 EDheas AertGidtBre  as
Ingredient. (12) A mcrosonmal triglyceride transfer protein (MIP)-

i nhi bi t geseeiBelds iig uge whekpehi Byt -Ana@XRgUinkd? Wé Nehdladdm@t by ed@fferent
described in (1) to ((1 ) or a pharmaceutically acceptable salt thereof
and represent a cyclohexyl group, a phenyl group, a pyridyl group,
a pirazinyl group, a pyrimidinyl group, é pyridazinyl group, a thienyl
group, a furyl group, or a pyrrolyl group (where each of the above
groups may have 1 to 3 substituents selected from a halogen atom,
a lower alkyl group with 1 to 4 carbon atoms, a lower haloalkyl group
with 1 to 4 carbon atoms, a nitro group, a lower alkoxy group with
1 to 4 carbon atoms, and a hydroxyl group),
or a pharmaceutically accgptable salt thereof.

(6) The 3-piperidyl-4-oxoquinazoline derivative as
described in (5), wherein'R-represents-a diphenylamino group, an
N-phenyl-N-thienylamino group, an N-phenyl-N-pyridylamino group, a
dipyridylaniino group, an N-phenyl-N-pyrimidylamino group (ﬁhere each
of the above groups may have 1 to 3 substituents selected from a halogen
atom, a lower alkyl group with 1 to 4 carbon atoms, a lower haloalkyl

group with 1 to 4 carbon atoms, a nitro group, a lower alkoxy group

with 1 to 4 carbon atoms, and a hydroxyl group),



as an active ingredient. (13) A therapeutic or preventive agent for
hyperlipem a or arteriosclerosis conprising the
3- pi peri dyl - 4- oxoqui nazol i ne derivative as described in (1) to (10) or a
phar maceutical ly acceptable salt thereoflds an active ingredient. "A | oner
al kyl group with 1 to 4 carbon atons" used herein specifically means
met hyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
etc. "An aral kyl group”™ nmeans an al kyl group with 1 to 4 carbon atons
substituted with an aryl group described bel ow. Specific exanples thereof
i ncl ude q:érazypnamwé;%;lyraﬂgeptphéﬁeﬁyil,t thexeofi-pr opyl ,
2-phenyl propyl, 4-phenyl butyl, naphthylmethyl, 2-naphthylethyl,
4- bi phenyl net hyl (73-Fhe bi pRepiberpdypyl-oxoguinazolding kydesivagivet h 3@so
7 carbon atons” specifically 17 includes cycl opropyl, cyclobutyl,
cycl operdedcriked| tmekd) , inawbichcRonepresentsan foxpalg dddk” Jreeans phenyl ,
napht hyl , bi phenyl, etc. "A heteroaryl group containing 1 to 3 hetero atons
selected fromnitrogen, sul fur, and oxygen atonms" neans a 5- or 6-nenbered
het eroaryl group containing 1 to 3 het tonms sel ected from nitrogen,
sul fur, and oxygen. Specif ically, it udes thienyl, furyl, pyrrolyl,
I m dazol yl, pyrazolyl, thiazolyl, isotfTraxplyl, oxazolyl, isooxazolyl,
triazolyl, pyridyl, pyrazi nyl __azpyri mygienyl , pyridazinyl, etc. "A
hal ogen atont neans fluorine, chlorifg, brghine (&tic")"A | ower hal oal kyl
group with 1 to 4 carbon atons" neans wer al kyl group with substituted
hal ogen aton(s). Specific exanples th I ncl ude fl uor onet hyl ,
chl or onet hyl brononet hyl, difluoro , dichl oronet hyl
trifluoronethyl, trichloronethyl,

wherein A" and B" may be the same or different and represent an aromatic

hydrocarbon ring or an aromatic heterocyclic ring containing 1 to
3heteroatomsselectedfrqmnitrogen,sulfur,andoxygenatoms(where
the aromatic hydrocarbon or aromatic hetexocyclic ring may have 1
to 3 substituents selected from a halogen atom, a lower alkyl group
with 1 to 4 carbon atoms, a lower haloalkyl group with 1 to 4 carbon
atoms, a nitro group, a lower alkoxy group with 1 to 4 carbon atoms,
and a hydroxyl group), X" represents a single bond, a straight chain
or branched lower alkylene group with 1 to 4 carbon atoms, a straight
chain or branched lower alkenylene group with 2 to 4 carbon atoms
(where the lower alkylene or lower alkenylene group may have
substituent(s) selected from a halogen atom, a hydroxyl group, and
a lower alkoxy group with 1 to 4 carbon atoms), an oxygen atom, a
‘sulfur atom, an imino group that may be substituted with a lower alkyl
group with 1 to 4 carbon atoms, a carbonyl group, -0-2Z2"-, -S-Z"-,
-NH-Z"-, or -NR;"-2"- (where Z" represents a lower alkylene group with
1 to 4 carbon atoms or a carbonyl group, and R;" represents a lower

alkyl group with 1 to 4 carbon atoms),



chloroethyl, difluoroethyl, trifluoroethyl, pentachloroethyl,

br omopr opyl, dichloropropyl, trifluorobutyl, etc. "A |l ower al koxy group
with 1 to 4 carbon atons" specifically includes nethoxy, ethoxy, propoxy,

| sopr opoxy, butoxy, isobutoxy, sec-butdﬁ@, tert-butoxy, etc. "An am no
group substituted with a | ower al kyl group having 1 to 4 carbon atons”
means an am no group that is nono- or di- substituted with a | ower alkyl
group with 1 to 4 carbon atons. Specific exanples thereof include

met hyl am no, ethylam no, propylam no, isopropylani no, butylan no,

i sobut yPBRM rw,larm@%eubw?fbm agceptabdet SEStty ®®Lf. di net hyl am no,

di et hyl am no, 18 di propyl am no, di i sopropyl am no,

met hyl et hyl anf&p, rEheny| badtpiparidyletcoxoquinazeddine hyddesivesivie ng"as
means benzene, naphthal ene, etc. "An aromatic heterocyclic ring containing
1 to 3 desexibed ars (Il .cwhesefinohl' nind dft may blef the sane oxy gtif Gevent amdns
a 5- or 6-nenbered aronmatic heterocyclic ring containing 1 to 3 hetero

at ons se¢presentr ambenzengnringl f @& , pynddinegaring ons. pyrapnef rdad,y a

i ncl udes thiophene, furan, pyrrole, imdazole, pyrazole, thiazole,

i sot hi apyptimidine ati;ng,; sooagpytdazinezcing (wherd eachppfathesabovei ningse,
pyridazine, etc. "A cycloalkane ring with 3 to 7 carbon atons" specifically

i ncl udesay ydwprbpgand, smbsthhnents seldcipshtfron acHadogematom, a lower
cycl oheptane, etc. "A cycloalkene ring with 5-7 carbon atons"” specifically

i ncl udealkyl | gy anith cly dioo He xcambore ydiontsep tee lowery hadloaddgi ke group with
cycl ohept adi ene, etc. "A straight chain or branched | ower al kyl ene group
with 1 1otd &ardnbomtatmis s Feaifimalgrnoupclaidewertabione gmody leith 1 to

4 carbon.atoms, and a hydroxyl group),
or a pharmaceutically acceptable salt thereof.

(9) The 3-piperidyl-4-oxoquinazoline derivative as
described in (8), wherein R represents a carbazol-9-yl group, a
phenoxazin-10-~yl group, a phenothiézin—lo-yl group, an acridon-10-yl
group, a 9,9-dimethylacridan-10-yl group, a 10,11-dihydro-5H-
dibenzo[b,f]azepin-5-yl group, a 10,11-dihydro-2-hydroxy-5H-
dibenzo[b,f]azepin-5-yl1 group, a 10,11-dihydro-10-hydroxy-5H-
dibenzo{b,f]azepin-s-yl group, a 5H~dibenzo[b,f]azepin-5-yl group,
a 5,11-dihydrodibenzo[b,g][1,4]oxazepin-5-yl gréup, a 10,11~
dihydro-11-oxo-5H-dibenzo(b,e}[1,41diazepin-5~-yl group, a 11-
hydro-10-methyl-11-oxo-5H~dibenzo{b,e][1,4]diazepin~5-y1 gréup,
or a pharmaceutically acceptable salt thereof.

(10) The 3-piperidyl-4-oxoquinazoline derivative as
described in (3), which is selected from the group consisting of
3-[1-{2-[N~-(2-methylphenyl)-N-phenylamino]ethyl]piperidin-4-yl}-
3H-quinazolin-4-one, 3-[1-{2-(10,11-dihydro-5H~dibenzo{[b, f]-

azepih-s-yl)ethyl]piperidin-4~y1]-3H—quinazolin-4—one, 3-[1-[2~



trimet hyl ene, t et ramet hyl ene, propyl ene, et hyl et hyl ene,

di net hyl net hyl ene, etc. "A straight chain or branched | ower al kenyl ene
group with 2 to 4 carbon atons" specifically includes vinylene,

propenyl ene, butenyl ene, butadi enyl ene,1fret hyl vi nyl ene, et hyl vi nyl ene, 3-
met hyl propenyl ene, etc. "An imno group that may be substituted with a

| ower al kyl group having 1 to 4 carbon atons"” neans a secondary am no group
t hat may 19 be substituted with a |l ower al kyl group having 1 to 4 carbon
atons. Specifically, it includes _imno, nethylimno, et hyl i m no,
propylihiﬁmﬂl+éinyg%gﬁlOﬁhwﬂr@&Yyﬁﬂnﬂnb?nEQGbuﬁﬂaaﬁniﬂ-5ﬁxl)+Qﬁhw&Mer, t he
above-nenti oned enbodi nents are described in nore detail but are not
necessapipsridintéeyl b-IMequimazolpni-dnonthe " | 3wl ~dRI\(1 0glduwdiiydrd-2e 4
carbon atons" represented by R err] or Rerr] is preferably nmethyl or

et hyl . Hypdrdxy-=5Kydibpmzplb;Epazepined -y} ) Bitdwyl]] pdpeR]istin—-4-syp-e3B+abl y
benzyl or benzhydryl. The "cycl oal kyl group with 3 to 7-carbon atons”

r epr eseqiimiatgl R-et+dne; R err] i3~plef2+abl Yladihydealididengpadin e th, £3+0
7 carbon atons. A cyclohexyl group is particularly preferable. The "aryl

group” oxpzepsimtBbdyb)etliyl jpiper Bidén-ji-yd p38guiniazcl ithelndney oup. The

"heteroaryl group containing 1 to 3 hetero atons selected from nitrogen,

sul fur,onnal phyrmacedibisillypaecseptabliey sklldr thexedierr] is preferably

thienyl, furyl, pyrrolyl, pyridyl, pyrazinyl, pyrimdinyl, or pyridazinyl.

Thienyl, pyrighl) and pharmadenylicale peompositibn provmprising Thehehal 3gen

atom' as a substituent of the cycloal kyl, aryl, or heteroaryl group

r epr esepiper idy R d+otoquishzolinesdpréfativiey alsl desicxdbed in (1) to (10)
or a pharmaceutically acceptable salt thereof as an active ingredient.

(12) A microsomal triglyceride transfer protein (MTP)-
inhibitor comprising the 3-piperidyl-4-oxoquinazoline derivative as
described in (1) to (10) or a pharmaceutically acceptable salt thereof _
as an active ingredient.

(13) A therapeutic or preventive agent for hyperlipemia or
arteriosclerosis comprising the 3-piperidyl-4-oxoquinazoline
derivative as described in (1) to (10) or a pharmaceutically
acceptable salt thereof as an active ingredient.

"A lower alkyl group with 1 to 4 carbon atoms"” used herein
specifically means methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, etc.

“"An aralkyl group" means an alkyl group with 1 to 4 carbon atoms
substitutedfwith an aryl group described below. Specific examples
thereof include benzyl, benzhydryl, trityl, phenetyl, 3-phenylpropyl,
2-phenylpropyl, 4-phenylbutyl, naphthylmethyl, 2-naphthylethyl,
4-biphenylmethyl, 3-(4-biphenyl) propyl, etc.

"A cycloalkyl group with 3 to 7 carbon atoms" specifically



or chlorine. The "l ower alkyl group with 1 to 4 carbon atons" as a
substituent of the cycloal kyl, aryl or heteroaryl group represented by
Rlerr] or Rlerr] is preferably nethyl, ethyl, propyl, isopropyl, or butyl.
A nmethyl group is particularly preferabTe. 20 The "l ower hal oal kyl group
wth 1 to 4 carbon atons” as a substituent of the cycloal kyl, aryl, or

het eroaryl group represented by R err] or Rerr] is preferably a
trifluoronmethyl group. The "l ower al koxy group with 1 to 4 carbon atons" as
a substituent of the cycloal kyl, aryl, or heteroaryl group represented by

Rl err] incliBfesr |cyslgpedpybpl eyeloditydy, geyejopentylan opchobepyl, and
substituted with a | ower al kyl group having 1 to 4 carbon atons" as a
subst i tyehbheptye cycl oal kyl, aryl, or heteroaryl group represented by
Rlerr] or Rerr] is preferably nethylam no, ethylam no, dinethylamno, or

di et hyl am norashargipgesaponmeansy phenylls ndaphtdyly thiphdnyB, etc.
substituents,” with respect to the cycloal kyl, aryl, or heteroaryl group

represented bR ReeerbaeylRgebup, cpnthdndlg 1Man3 thetierid) astromy Eebedbgdbe
substituted with 1 to 2 substituents, nore preferably with one substituent.

Pref er Zgbf nyksbigensnisuldhrt,handy okxgajdfy lat®neup MeieseB-cbib\6-tlaibéred
Rl err] are nmethyl, fluorine, chlorine, or amno. Preferable substituents of

the ar yeteroapylepyafeobadaiyiRbel tb Vhetheoatorsesabeded faidiyhitpogen,,
i sopropyl, butyl, fluorine, chlorine, trifluoronmethyl, nitro, nethoxy, or

phenoxgulfultst dd goRygens pEdBpecit tddVlps efier ancludedr ehdeallle furyl,
substituent of the heteroaryl group represented by Rlerr] or Rerr] is a
met hyl pgeeolyl]hinidabo Dl | pyrazdlidl sthdbizolegl,sisothasol el (igxasobel ,

particularly limted as long as it falls within the above definition.
isooxazolyl, triazolyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, etc.

"A halogen atom" means fluorine, chlorine, bromine, etc.

"A lower haloalkyl group with 1 to 4 carbon atoms" means a lower
alkyl group with substituted halogen atom(s). Specific examples
thereof include fluoromethyl, chloromethyl, bromomethyl,
difluoromethyl, dichloromethyl, trifluoromethyl, trichloromethyl,
chloroethyl, difluoroethyl, trifluoroethyl, pentachloroethyl,
bromopropyl, dichloropropyl, trifluorobutyl, etc.

"A lower alkoxy group with 1 to 4 carbon atoms"” specifically
includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,
sec~butoxy, tert-butoxy, etc.

"An amino group substituted with a lower alkyl group having
1 to 4 carbon atoms” means an amino group that is mono- or di-
substituted with a lower alkyl group with 1 to 4 carbon atoms.
Specific examplés thereof include methylamino, ethylamino,
propylamino, isopropylamino, butylamino, isobutylamino, sec-

butylamino, tert-butylamino, dimethylamino, diethylamino,



Formula (i) is preferably dicycl ohexyl am no, diphenyl am no, N )
phenyl - N-t hi enyl am no, N-phenyl -N-pyridyl am no, dipyridylam no, or 21

N- phenyl - N- pyri dyl am no. D phenyl am no and di pyridyl am no are
particularly preferable. Substitutents & R[err] and Rlerr] are defined as
above. The "aromatic hydrocarbon ring" represented by A or Bis preferably
a benzene ring. "The "aromati c heterocyclic ring containing 1 to 3 hetero
atons selected fromnitrogen, sulfur, and oxygen atons" represented by A or
Bis preferably pyridine or pyrimdine, with pyridine being particularly

pr ef er adiprogynbamine} oal kane diligoprapylamino car bon at owedhylethyekbanidohy
A or Bis preferably cycl opentane, cycl ohexane, or cycl oheptane. The

"cycl oahdelmplbutylamino) ebes carbon atons" represented by Aor Bis
preferably cycl opentene, cycl ohexene, or cycl oheptene. The "hal ogen atont
as a subst it utan apbmakd cciyadmdic axbonl rang®” weans bemziene ,hepaphthatene, etc.
cycl oal kane, or cycl oal kene ring represented by A or Bis preferably
fluorine or chAmraromathiv hdterecyadlkid rdngupeontalining 14toal Hvetaronzstoms a
substituent of the aromatic hydrocarbon, aromatic heterocyclic,

cycl oal ¥@bected €£yomoalitogen,nGuldfnes canddokygénoratibms" pmeansalkl \5-ebky|
or ethyl. The "l ower hal oal kyl group with 1 to 4 carbon atons"” as a

subst i t somémbéréd aromatic heltepdoeyallienriagosahtaihéhgr baycBi hetero atoms
cycl oal kane, or cycl oal kene ring represented by A or Bis preferably a

trifluoseletbed Hrammithegén pwuliikpxand aopgenidtons ! 0 ¥t epdlf ddalky

as a substituent of the aromatic hydrocarbon, aromatic heterocyclic,

cycl oal kmekudes thyidplekenefurary, pywesks) daniklazdbles, Pyrazobé pridbiyzole,
isothiazole, oxazole, isooxazole, triazole, pyridine; pyrazine,
pyrimidine, pyridaziné, etc.

*A cycloalkane ring with 3 to 7 carbon atoms" specifically
includes cyclopropane, cyclobutane, cyclopentane, cylcohexane,
cycloheptane,.etc.

"A cycloalkene ring with 5-7 carbon atoms" séecifically
includes cyclopentene, cyclohexene, cycloheptene, cylcohexadiene,
cycloheptadiene, etc.

A straight chain or branched lower alkylene grbup with 1 to
4 carbon atoms" specif;cally includes methylene, ethylene,
trimethylene, tetramethylene, propylene, ethylethylene,
dimethylmethylene, etc.

"A straight chain or branched lower alkenylene group with 2
to 4 carbon atoms" specifically includes vinylene, propenylene,
butenylene, butadienylene, methylvinylene, ethylvinylene, 3-
methylpropenylene, etc.

"An imino group that may be substituted with a lower alkyl group

having 1 to 4 carbon atoms" means a secondary amino group that may



22 a net hoxyl group. The "am no group substituted with a | ower al kyl group
having 1 to 4 carbon atons"” as a substituent of the aromatic hydrocarbon,
aromatic heterocyclic, cycloal kane, or cycloal kene ring represented by A or
B is preferably methyl am no, ethylam no,I3di nethyl ami no, or di et hyl am no.
The expression, "may be substituted with 1 to 3 substituents,” with respect
to the aromati c hydrocarbon, aronmatic heterocyclic, cycloal kane, or
cycl oal kene ring represented by A or B, preferably neans that these groups
may be substituted with 1 to 2 substituents, and nore preferably with one
subst i t densubBid tadiest wikbna bﬁweneal:wlloamupehwinggrgméemaay atams B
is preferably nmethyl, fluorine, chlorine, or ami no. The substituent of the
cycl oal lSpeeifiivallgpr esébt edingludes B imine of emelihyliming, fetbyldimino,
chlorine, or am no. The substituent of the aromatic hydrocarbon ring
r epr esergmapyhimino orisopopy kinind) ybutyhiminogt igbputiyldmine, etitorine,
trifluoronmethyl, nitro, hydroxyl, sulfo, or nethoxy. A hydroxyl group is
particul arly pexfenmlery. the ahds-inemnionédt embadiments brecdesegrlibed iig
represented by A or Bis preferably nethyl or hydroxyl. The "straight chain
or branavere |detrilalbull enee ot mecessdridydlimited &bomhatr deseysipteibby X
Is. preferably nethyl ene, ethylene, or dinethylnethylene. The "straight
chai n or brandied "lower alkslygroapgwdiyh i o 2 tarbonanbonst aepresented
represented by X is preferably a vinyl ene group. 23

by R, or R, is preferably methyl or ethyl.

The "aralkyl group” represented by R, or R, is preferably benzyl
or benzhydryl.

The "cycloalkyl group with 3 to 7 carbon atoms"” repreéented
by R, or R, is preferably a cycloalkyl group with 5 to 7 carbon atoms.
A cyclohexyl group is particularly preferable. |

The "aryl group" represented by R, or R, is preferably a phenyl
group.

The "heteroaryl group containing 1 to 3 hetero atoms selecfed
from nitrogen, sulfur, and oxygen atoms" represented by R, or R, is
preferably thienyl, furyl, pyrrolyl, pyridyl, pyrazinyl, pyrimidinyl,
or pyridazinyl. Thienyl, pyridyl » and pyrimidinyl are particularly
preferable.

The "halogen atom®™ as a substituent of the cycloalkyl, aryl,
or heteroaryl group represented by R, or R, is preferably fluorine
or chlorine.

The "lower alkyl group with 1 to 4 carbon atoms" as a substituent
of the cycloalkyl, aryl or heteroaryl group represented by R, or R,
is preferably methyl, ethyl, propyl, isopropyl, or butyl. A methyl

group is particularly preferable.



The "hal ogen atont as a substituent of the | ower al kylene or |ower
al kenyl ene group represented by X is preferably fluorine or chlorine. The
"l ower al koxy group with 1 to 4 carbon atons"” as a substituent of the
| ower al kyl ene or | ower al kenyl ene gr ou%orepr esented by X is preferably a
met hoxy group. The term "may be substituted" with respect to the | ower
al kyl ene or |ower al kenyl ene group represented by X preferably neans that
t hese groups may be substituted with one substituent. The substituent of
the | ower al k¥l ene_group represented by X is fluorine, hydroxyl, nethoxy,
or sulfo. A Thedrieyerghadpalkydagnup avithplefter & eathon éi"—@F‘b’Tab?% a
substituent of the |ower al kenylene represented by X is fluorine, hydroxyl,
net hoxysubstitinent ofhthereyeleoplkyly ARyl g3upetairary} Peorp EePrested: h
a | ower alkyl group having 1 to 4 carbon atons" represented by X is imno
“or net hpyi Ri mx Rhdsprerefenably| ansrifilrpremetiydugr@aFh 1 to 4 carbon
atons" represented by Z is a nethylene group. The preferable "l ower alkyl
group with 1 The4 "dowesn alkexy axoupseWith by k8 & aarhon atemsy| asy a
met hyl group is particularly preferable. The preferable "straight chain or
br anchedubstétuenky®tbegeycloalkyli axyl, car behenoanyl gepup eepresented s
a net hyl ene group. The conbination of the substituents in fornmula (ii) is
not parbycB} @ R, i i$t @referabky & methokysgwpupin the above definition.
24 Formula (ii) is preferably a carbazol-9-yl group, a phenoxazin-10-yl
gr oup, a phEhet Tamine-gudup sphaipitutedwitha lowdr gikyd, group having
9, 9-di et hyl acri dan-10-yl group, a 10, 11-di hydro-5H di benzo-

1 to 4 carbon atoms" as a substituent of the cycloalkyl, aryl, or

heteroaryl group represented by R, or R, is preferably methylamino,
ethyiamino, dimethylamino, or diethylamino.

The expression, "may be substitut.ed with 1 to 3 substituents, "

. with respedt to the cyéloalkyl, aryl, or heteroaryl group represented
by R, or R,, preferably means that these groups may be substituted
with 1 to 2 substituents, more preferably with one substituent.

Preferable substituents of the cycloalkyl group represented
by R, or R, are methyl, fluorine, chlorine, or amino.

Preferable substij:uents of the aryl dgroup represented by R,
or R, are methyl, ethyl, propyl, isopropyl, butyl, fluorine, chlorine,
trifluoromethyl, nitro, methoxy, or phenoxy. A methyl group is
‘particularly preferable.

A preferable substituent of the heteroaryl group represénted
by R, or R, is a methyl group.

The combination of the substituents in formula (i) is not
particularly limited as long as it falls within the above.de'finition._
Formula (i) is preferably dicyclohexylamino, diphenylamino, N-

phenyl-N-thienylamino, N-phenyl-N-pyridylamino, dipyridylamino, or



[ bf ] azepi n-5-yl group, a 5Hdi benzo[ b, f]azepin-5-yl group, a

5, 11-di hydr odi benzo[ b, e] [ 1, 4] oxazepi n- 5-yl group, a 10, 11-
dihydro-ll-oxo-SFFdibenzo[b,e][1,4]diaz%Pin-5-y| group, or a 11-

hydr o- 10- net hyl - 11- oxo- 5H di benzo[ b, e] [ jM]diazepin-S-yI group. A

10, 11- di hydr o- 5H-di benzo[ b, f] azepi n-5-yl group, or a 5, 11-

di hydr odi benzo[ b, e] [ 1, 4] oxazepi n- 5-yl group IS particul arly
preferable. Substituents of A and B are defined as above. n is preferably
an integer of 2 to 4, with 2 being particularly preferable. The preferable
"I ower dBheRF Ul RYEIAYLARLNO ¢ of H&Pl&?mamiﬁﬁr caRdt dipyrigylanige are
Rlerr] is a pethyl group. The preferable "hal ogen_ atonm' represented by

R[ er r | orP3YEIGULALLY RESEGRARAE < h Sghstd tutrnts 9k Rbard Ro e debined| as
group with 1 to 4 carbon atons” represented by R3 or R4 is a
trifluordf¥®w| group. Both Rlerr] and Rlerr] are nost preferably hydrogen
atons. Any salt can be used as "a pharnmaceutically acceptable salt" as Iong
as it forns aThsh-taxematie hydrecaxbaibnpingll aleprssanted | by A mun® eis
thereof include inorganic acid salts such as hydrochloride, hydrobrom de,
hydr oi odxgferahly # Pensgne ardngohosphat e, carbonate, bicarbonate, and
perchlorate; organic acid salts such as formate, acetate,

trifluoroacet &ke "propagigtketexeryedicgringicontaining date, 3 |hetete,atoms
mal eat e, hydroxynal eate, 25 met hyl mal eate, funarate, adipinate,

tartrat selpgted fron rnaktéf,og%hzwtlé),{lroi ey gern sdonst gepresentedcby A
2-acet oxybenzoate, nicotinate, and isonicotinate; sulfonates such as .
net hane®H fBnafe Praferally pytidines omni pyninidbaszewidih f pymidine being
p-tol uenesul fonate, and napht hal enesul fonate; salts with acidic amino acid
such as PAFTHARY PEekexakieni c acid; salts with alkali netals such as

The "cycloalkane ring with 3 to 7 carbon atoms" represented
by A or B is preferably cyclopentane, cyclohexane, or cycloheptane.

The "cycloalkene ring with 5 to 7 carbon atoms" represented
by A or B is preferably cyclopentene, cyclohexene, or cycloheptene.

The "halogen atom” as a substituent of the aromatic hydrocarbon,
aromatic heterocyclic, cycloalkane, or cycloalkene ring represented
by.A or B is preferably fluorine or chlorine.

The "lower alkyl group with 1 to 4 carbon atoms" as a substituent
of the aromatic hydrocarbon_, aromatic heterocyclic, cycloalkane, or
cycloalkene ring represented by A or B is preferably methyl or ethyl.

The "lower haloalkyl cjroup with 1 to 4 carbon atoms" as a
substituent of the aromatic hydrocarbon, aromatic heterocyclic,
cycloalkane, or cycloalkene ring represented by A or B is preferably
a trifluoromethyl group.

The "lower alkoxyl group with 1 to 4 carbon atoms" as a
substituent of the aromatic hydrocarbon, aromatic heterocycliec,

cycloalkane, or cycloalkene ring represented by A or B is preferably



sodi um and potassium salts with organic bases such as trinethylam ne,
triethylamne, pyridine, picoline, dicyclohexyl amne, and NN -

di benzyl - et hyl enedi am ne; and salts with am no acid such as |ysine and
arginine. Mrre specifically, it is preggrable that in fornmula (1) R
represents an N-phenyl - N-(2- net hyl phenyl )am no group, a 10, 11-

di hydr o- 5H-di benzo[ b, f] azepi n- 5-yl group, a 10,1 1-dihydro-2-

hydr oxy- 5H di benzo[ b, f] azepi n- 5-yl group, a 10,11-di hydro-10-

hydr oxy- 5H di benzo[ b, f] azepi n- 5-yl group, or a 5,11-

di hydr gdineenadgyl, §kohp.4] oxazepi n-5-yl group; n is 2; and Rerr] and Rerr]
represent a hydrogen atom The conpounds of the present invention nay be
hydrates or $pé&veaR$no ldo® BUBKEELWE ed i B &5 Athwdrn WKy I0NgE deph Uskev L hgi I
prodrug conpounds and netabolites. The conpounds of the present 1nvention
have | gwboKi ¢divoRrubsiige dL St Iidnt W1 1 lardnattid IR dEEFISeR §
hi gh density |ipoprotein (HDL). The conpounds are thus expected to be a new
type ohréhi8itHetsLieyEDi®] YAtk NReEYN8H L eRe PLAG HelréLeRteq

di seases. Wen the compounds of the present invention repreSented by 26
formul gy(A)o®rs tilke b&e&@@’a‘ﬁ%ﬂbtﬁ?‘l‘a&hﬁi&eE‘tﬁ?‘lﬁnﬁﬁ!ot,s difte mind, oxr
phar maceuti cal conposition, "'they imay be fornulated into tablets, pllfs,
powder §jethgiamyhes. suppositories, injections, liquid, capsules,
troaches, aerosols, elixirs, suspensions, enulsions, and syrups, together
Wi th known pRRenBgH-Ess feh | Yrbe Bl 8betitated WitR kB $Hvbst itlieNES] 8,
extenders, disintegrators, stabilizers, preservatives, buffers,

emul si {i BhS respeltlic Hife arXdhdt #8t AydedeheBbal! Arotaties HetdFeePasiay
agents, flavors, solubilizers, or other additives such as water; plant oi

al cohoggcsgakanest B2N8ycloalkene ring represented by A or B, preferably

means that these groups may be substituted with 1 to 2 substituents,
and more preferably with one substituent.

The substituent of the cycloalkane ring represented by A or
B-is preferably methyl, fluorine, chlorine, or amino.

The substituent of the cycloalkene ring represented by A or
B is preferably methyl, fluorine, chlorine, or amino.

The substituent of the aromatic hydrocarbon ring represented
by A or B is preferably methyl, ethyl, fluorine, chlorine,
trifluoromethyl, nitro, hydroxyl, sulfo, or methoxy. A hydroxyl
group is particularly preferable.

The substituent of the aromatic heterocyclic ring represented -
by A or B is preferably methyl or hydroxyl.

The "straight chain or branched lower alkylene group with 1
to 4 carbon atoms" represented by X is preferably methylene, ethylene,
or dimethylmethylene.

The "straight chain or branched lower alkenylene group with

2 to 4 carbon atoms" represented by X is preferably a vinylene group.



or benzyl al cohol, polyethylene glycol, glycerol triacetate gelatin,

| act ose; or carbohydrates such as starch, nagnesium stearate, talc,

| anol in, and vaseline. The conposition may be admi nistered orally,

rectally, or parenterally. The conpoundg3of the present invention can be
used as a drug for aninmals as well as humans. The dose varies dependi ng on
t he ki nds and degree of diseases; the conpounds to be adm ni stered; the
route of adm nistration; and the age, sex, .and body wei ght of patients. For
oral adm nistration, the conpound of formula (1) is preferably adm nistered

daily to an -adqud "ﬁhl@g@@satafn“1a§Dat@uﬂ£)9ﬂtﬁ§ntn®fetWéeItﬁﬁéb| »1kYylEnd ©r
800 ng. The conpounds of the present invention can be produced by the

fol | ow ngwex Rodéen RiduY rdfpricysmced the Y1 islusté beraBLodIudid nedlot O
be restricted thergte%. Z%ﬁ{err Oorrpoundﬂ?\/)(l nblfshef or rrulg

Rl err] r eai®sEifes. anam no-protective group such as benzyl,
benzyl oxycar bonyl, nethoxycarbonyl, ethoxycarbonyl, or tert-butoxycarbonyl,

and Rerr] anegyg e‘I&wé‘feaiﬁEki}e roup PRy eh qantéetlSY&JfBéhZ%(i:Jmé'fe&E“ g:Y
compound (111) (in the formla; err] and R err] are defined as above)

W th corgpsid et (b “Eﬁef Oidwéf‘ ﬂlgfielnésdief @GS alkengll éfid NG Yroup

condensi ng agent such as 1- ethyl-3- di met hyl am nopropyl ) cCarbodii'md

hydr ochl,Q4 ) s
di phenyl pt?osphor yl [t?cﬂe (ngié‘é ‘or cgcl?(r)wﬂcﬂ% m daéo e (col), if
necessary in i PeARONEY BE s%%s%‘iﬁd@d’”ﬁléﬁ%sﬁé@ﬁ t%sthe lover alkylene

1- hydr oxybenzotriazol e (HOBT), hydroxysucci ni mde (HOSu),
N-hydr 0%t PolrRAERA ehe droup represented by X preferably means that these
groups may be substituted- with one substituent.

The substituent of the lower alkylene group represented by X
is fluorine, hydroxyl, methoxy, or sulfo. A hydroxyl group is
particularly preferable.

The preferable substituent of the lower alkenylene represented
by X is fluorine, hydroxyl, methoxy, or sulfo.

The preferable "imino group that may ‘be substituted with a lower
alkyl group having 1 to 4 carbon atoms” represented by X is imino
or methylimino.

The preferable "lower alkylene gfoup with 1 to 4 carbon atoms"
represented by Z is a methylene group.

The preferable "lower alkyl group with 1 to 4 carbon atoms"
represented by R; is methyl or ethyl. A methyl group is particularly
preferable.

The preferable "straight chain or branched lower alkylene group
with 1 to 4 carbon atoms" represented by Y is a methylene group.

The combination of the substituents in formula (ii) is not

particularly limited as long as it falls within the above definition.



28 dicarboxylic acid imde (HONB), in an organic solvent such as

di nmet hyl f or mam de, di chl oronet hane, chloroform acetonitrile,

t etrahydrof uran, dinmethyl sul f oxi de, carbon tetrachloride, or toluene,
or a mxture of these solvents, under i@4 cooling or with heating or at an
appropriate tenperature therebetmeen Step 2 Conpound (VI) (in the formula,
Rlerr], Rerr], and R err] are defined as above) can be synthesi zed by
reacting conpound (V) (in the fornula, [err], and Rlerr] are defined as
above) in the presence of formc acid, trlethyl orthoformate, etc., in an
or gani ¢ Fegmudat ( $4) His prefiexahdly, aaa@molv&rmé@oum @anlyen@xazan-lﬂcal o
acid, or dinethylformam de, or a m xture of these solvents, or in the
absence grougg! veat phenoth irzinril-¥l e [grOURpeINdACKLIdon¢10-Yhe dXowD} a,a
Rlerr] and Rlerr] are defined as above) can be synthesized by treating
conpound ,(Mwdimethyleerictant )~-¥3, Broud, aad R @;1l-dibydeoirhBddibenznre)
in the presence of acid such as hydrochloric acid, hydrobrom c acid,

trifl uordpdaizepda-5-yik EpmmmnesalfBHFdihemdp[bammazﬁpﬂnaﬁﬁyieugnnup, a
hydr ogen chl ori de- di oxane, hydrogen chl ori de-ether, hydrogen

chl ori de& adeidihyaiviodiibendofb ol bt poxarepintbeydci d gvoupspn organi 40,11~
sol vent such as di oxane, ether, dichloronethane, tetrahydrofuran,
nethanmdlhyﬂﬁuylﬂ-oxd#&ﬂ4ﬂxbenzdﬁbuepel 4¢dmaleplakﬁyylag€nama or auile
acid, or water, or a mxture of these solvents, or in the absence of

solventswﬂMdHIOHNchyhhlIxnxnnﬁﬂ#dibenzoah,be[mbuaﬂdadepﬁnsﬁbﬂéctim;oup.
conpound (VI) to catalytic reduction with hydrogen gas in the presence of a
29 net ala cattglipsidihyaireasShad iehaoiont tazepin-pyili ngroupi;deprRamey 5,11-
ni-ckel , pal | adi um bl ack, or pall adi um hydroxi de, in an organic sol vent
dihydrodibenzo[b,e]{1,4]oxazepin-5-yl group is particularly
preferable. Substituents of A and B are defined as above.
n is preferably an integer of 2 to 4, with 2 being particularly
preferable.
The preferable "lower alkyl group with 1 to 4 carbon atoms"
represented by R; or R, is a methyl group.
The preferable "halogen atom” represented by R; or R, is fluorine
or chlorine.
The preferable "lower haloalkyl group with 1 to 4 carbon atoms”
represented by R, or R, is a trifluoromethyl group.
Both R; and R, are most preferably hydrogen atoms.
Any salt can be-used as "a pharmaceutically acceptable salt"'
as long as it forms a non-toxic salt with the compound of formula
(I). Examples thereof include inorganic acid salts such as.
hydrochloride, hydrobromide, hydroiodide, sulfaté, nitrate,
- phosphate, carbonate, bicarbonate, and perchlorate; organic acid

salts such as formate, acetate, trifluoroacetate, propionate,

oxalate, glycoiate, succinate, lactate, maleate, hydroxymaleate,



such as net hanol, ethanol, di et hyl f ormam de, ether, di oxane,
tetrahydrofuran, acetic acid, or ethyl acetate, or water, or in a mxture
of these solvents. Step 4 Conpound (1) {Jn the forrmula, [err], and n are
defined as above) can be synthesized by*%teacting compound (VIIl) (in the
formula, Rlerr] and Rlerr] are defined as above) with conpound (VII1) (in
the formula, R err] represents a | eaving group such as a halogen atom
a met hanesul f onyl oxy group, or a p-toluenesul fonyl oxy group, and R and n
are defined as above) usin% a base_sugch as potassiun1carb0ﬂ%%§, sodi um

te

acet at HeEREINAL 838 o« FYPALFELa s ALP HAFE x| d&EAXTIFRYEn IR CLIAFEm
bi carbonate, triethylamne, or pyridine, if necessary_in the presence of
sodiwnh%k#@ﬁﬁeetE%PHPW@%?KHg%§?€r§6F9em§%ﬁk9Y¥E¢%etﬁaﬁGFFqgihﬁﬂﬂqate'
t et rahydrof uran, di oxane, dinethoxyethane, et her di i sopropyl et her,
acet oni Mi¢PEinatee@nd AsomdMatdnates gedfonatesngnch aspetbanesmifianak

or dichl oronmethane, or water, or a mxture.of these solvents, under

cool i nge'ébalhﬁ‘hlf@MFﬂg igethionateypbeprepesul £ppater Rt lnsngpulfenate,
Conpound (1) can also be_synthesized by the followng steps. | 30 [err]
Conpourdid xnaphihakenegudfonatrjesa¥ehrwitht acidign mpiflotaeidy sughoups
such as benzyl or penzqu;ﬁgarbpnyl) can be synthesi zed by reacting
conpourdspasticiacidand reintaniv creid; s saditishatltds adikald) metals Buglyeas
presence of pivalic anhydride, etc,, in an organic solvent such as

di chl orendiwnaad ptassiwnrsaditemieh organiekases sach agtydmaethylamine,
triethylamine, pyridine, picoline, dicyclohexyl amine, and N,N'-
dibenzyl-ethylenediamine; and salts with amino acid such as lysine
and arginine.

More specifically, it is preferable that in formula (I) R
represents an N-phenyl-N-(2-methylphenyl)amino group, a 10,11-
dihydro-5H-dibenzo[b, flazepin-5-yl group, a 10,11-dihydro-2-
hydroxy-5H-dibenzo[b, f]azepin-5-yl group, a 10,11-dihydro-10-
hydroxy-5H-dibenzo[b, f Jazepin-5~-yl group, or a - 5,11-
dihydrodibenzo[b,e]~[1,4]oxazepin-5-yl group; n is 2; and R; and R,
represent a hydrogen atom.

The compounds of the present invention may be hydrates or
solvates. The compounds of the present invention include their
prodrug compounds and metabolites.

The compounds of the present invention have low toxicity and
excellent MTP-inhibitory activity and can increase high density
lipoprotein (HDL). The compounds are thus expected to be a new type
of drug for treating or preventing hyperlipemia or arteriosclerotic
diseases.

When the compounds of the present invention represented by



di met hyl formam de, or ether, or a m xture of these solvents, under cooling
or with heating or at an approprite tenperature therebetween. Step 6
Compound (XI) can be synthesized by subjecting conpound (X) (in the
formula, Rlerr] is defined as above) tébcatal ytic reduction with hydrogen
gas in the presence of a netal catal yst such as pall adi um on-car bon,

pl ati num oxi de, "Raney ni ckel, palladi um bl ack, or palladi um hydroxide in an
organi ¢ sol vent such as nethanol, ethanol, dinethylformm de, ether,

di oxane, tetrahydrofuran, acetic acid, or ethyl acetate, or water, or a

m xt ur fosmuliac{d )servtheir phappaagutkeally(aqgeeptabdensged tsrpee pged Asir e
defined as above.) can be synthesized by reacting conmpound (XI) wth
conpourd pharmpcenticad tomposatipper theyrwpyebenfermulaiedngngprotpbdedss as
a hal ogen atom a net hanesul fonyl oxy group, or a p-tol uenesul fonyl oxy
group, pddd sk epowdend,n agravuilesed auppositpriesnpg infjectionsh adiquid,
pot assi um car bonate, sodi um acetate, sodi um hydroxi de, potassi um hydroxide,
sodi umcapsades, e troatihes hiaenosol s, c elixilrshy suspens ionsyy emuilsd.ons, and

necessary, in the presence of sodiumiodide, etc., in an organic sol vent
such asymsipsantbgetheanwlitht knowhyphafnacologicaldihy, adcepthbligecharders,
et her, di i sopropyl et her, acetonitrile, dinmethylformam de, t ol uene,

et hyl exxdpdtents, chiddlufemts, epteddelrser odishnhegratowstergstabilizensy e
of these solvents, wunder cooling or with heating or at an appropriate
t enper gineserviadrises,wedmiffersSy SemplS8if€iepsynd ardatizerse fcoilvirants and
n are defined as above) can be synthesized by reacting conpound (XIl1) (in
t he f oredulacordnds,] vaados ityeinefeastng ageambse,) fliavorsynsolndi®Pi2érs; o1t he
~faormula, Ris defined as above) in the presence of a base such as sodi um
hydr i detheadaddi&ives, such asbwatled; pilamt oid ;janlceohadisc suchy ast ethamods
or benzyl alcohol, polyethylene glycol, glycerol triacetate gelatin,
lactose; or carbohydrates such as starch, magnesium stearate, talc,
lanolin, and vaseline. The composition may be administered orally,
rectally, or parenterally.
The compounds of the present invention can be used as a drug
for animals as well as humans. |
The dose varies depending on the kinds and degree of diseases;
the compounds to be administered; the route of administration; and
the age, sex, and body weigl_xt of patients. For oral administration,
the compound of formula (I) is preferably administered daily to an
adult at a dose of 1 mg to 1000 mg, more preferably 50 mg to 800 mg.
The compounds of the present invention can be produced by the

following methods. As a matter of course, the production methods are

not to be restricted thereto.



di et hyl sul f oxi de, di net hyl formam de, tetrahydrofuran, or ether, or a

m xture of these solvents, under cooling or with heating or at an
appropriate tenperature therebetween. Step 9 Conpound (XVI) (in the
formula, R and n are defined as above) 2%n be synthesized by treating
conmpound (XV) (in the fornula, R and n are defined as above) in the
presence of acid such as trifluoroacetic acid, hydrochloric acid,
hydrogen- chl ori de-ether, hydrogen chloride-ethyl acetate, or hydrogen
brom de-di oxane, in an organi c solvent such as dichl oronet hane, chl oroform
tetrahydrofuran, ethyl acetate, dioxgpe, ether, or toluene, or water, or a
m xture of these solvents, und ol ng or wth heating or_at an
appropriate tenperatu@e the n. Step 1 0 (@npo M) (in the
formula, R [err] and are i(P\%ad as above) canybe gynt hesi zed by reacting
conmpound ( XVI) e mul a, and n ar j ove) with conpound
(111) (in thsfprmu| a, R3 are—Ré—aro- daf4 abgve) using a_condepsing
agent such as DCC, DPFR lor CDI, sary in the ptesence of
an activati ngnagent su as HOBT, HOSu, &4 B, an organi ¢ sol vent such
as 33 di net hyl {Inanm de, di chl or onet hane, chl or rm acetonitrile,
tetrahydrofuran, dinethylsulfoxide, carbon tetrachloride, or toluene,
or a mxture of these solvents, R der cooling with ice or with heating or
at an appropriate te reN’her ebet ween. Step 11 @npo NH (in the
formula, R [err efined as above) can bg}synfhesijzed by

treating conpo the formul a, R,[e‘ N fined as
above) int f formc atig, 3 efayy ortlhof of mate, etc., in an
organi ¢ sol vept met hanol , o AP NJ

VD (VID

R— (CHQ)n— 312_ o N/ (cH2)n- R
vim N

Step 4 - R3 / /J

N
(D

A\
h\l‘:-

. Step 1

Compound (V) {in the formula, R,, represents an amino-protective
group such as benzyl, benzyloxycarbonyl, methoxycafbonyl,
ethoxycarbonyl, or tert-butoxycarbonyl, and R, and R, are defined
as above) can be synthesized by reacting compound (III) (in the formula,
R, and R, are defined as above) with compound (IV) (in the formula,
R,, is defined as above) using a condensing agent such as 1-
ethyl-3-(3~-dimethylaminopropyl)carbodiimide hydrochloride (WSC -
HCl), dicyclohexylcarbodiimide (DCC), diphenylphosphoryl azide
(DPPA), or carbonyl diimidazole (CDI), if necessary in the presence
of an activating agent such as 1l-hydroxybenzotriazole (HOBT),

hydroxysuccinimide (HOSu), = or N-hydroxy-5-norbornene~2,3-



et hanol, toluene, tetrahydrofuran, acetic acid, or dinethylformam de, or a
m xture of these solvents, or in the absence of solvents, with heating.
Compound (I) can al so be synthesized by the followi ng nethod. [err]
Compound (1) (in the formula, R [err] apg n are defined as above) can be
synt hesi zed by reacting conmpound (XVI) (in the forrmula, R and n are defined
as above) with conpound (XVIII) (in the fornula, R err]jand R err] are
defined as above) in the presence of triethyl orthofornmate, etc., in an
organi ¢ sol vent such as toluene, xylene, or benzene, or a m xture of these

sol vent gicarbbxhaati Reid imidéoaons) ,(|inhan Recdalivdr oxgliventasueh ga/p
as a substituent can be produced by synthesizing the correspondi ng conpound

with t ha_iﬂé%gqffbmaﬁ&abp atd felsrote Bahdp 2BATBroFeIm bethsétphitrile,
elimnating the protective group by the usual nethod. Conpound (1) obtained

in the ReYanyleREutanll dfmetRylstlFoxGaevert edaibdbR acsetacHibPide) or
ordi nary nethod after synthesis™ of corrpound (I'). For exanple, hydrochloride

can be gpRLBRe),Z8¢ ANMDELURE P HNESIsS10BnES, hRAEE £LBPesBlinl &F ¢ith
the formula, R [err]and n are defined as above) can be synthesi Zed by

{1 eat | NeaRIRGURE Gb) off Bperidald denbdittird thiraberdechned as above)

I n the presence of hydrog ride-ether, hydrogen chl ori de- et hyl
acetateﬁtﬁgxgrogen chl ori de-di oxane, etc., in an organic solvent such as
chl or of or I chl oronet hane, ethyl acetate, ethanol, nethanol, acetone,

toluene, tet remﬁgaahur Sﬂg )Ogiﬁi eheNeorulad, MR URE Qnd €5t d6PLAeqUALLT

cooling or with heatin f an appropriate tenperature t her ebet ween.

C(lrmou NdpbVe)! da I dyhtinfiss PRAY BySreBot ind cBRpsunined) Z¢9n the formula,

R,, R,, and R,, are defined as above) in the presence of formic acid,
triethyl orthoformate, etc.; in an organic solvent such as methanol,
ethanol, toluene, tetrahydfofu’ran, acetic acid, or dimethylformamide,
or a mixture of these solvents, or in the absence of solvents, with
heating.
Step 3

Compound (VII) -(in the formula, R, and R, are defined as above)
can be synthesized by treating compound (VI) (in the formula, R,,
R,, and R,, are defined as above) in the presence of acid such as
hydrochloric acid, hydrobromic acid, trifluoroacetic acid, p-
toluenesulfonic acid, methanesulfonic acid, hydrogen chloride-
dioxane, hydrogen chloride-ether, hydrogen chloride-acetic acid, or
hydrogen bromide-acetic acid, in an organic solvent such as dioxane,
ether, dichloromethane, tetrahydrofuran, methanol, ethanol,
chlorofonm,benzene,toluene,ethylacetate,oraceticacid,oiwater,
or a mixture of these solvents, or in the absence of solvents;
Alternatively, compound (VII) can be obtained bﬁr subjecting compound

(VI) to catalytic reduction with hydrogen gas in the presence of a



t hrough the foll ow ng steps. 35 0 [err] Conpound (VII1-1) (in the
formula, Rlerr] represents a hal ogen atom and n is defined as above) can
be synthesized by reacting conpound (XIX) (in the fornula, R err] and n are
defined as above) with conpound (XIV) (B8 the formula, Ris defined as
above) in the presence of a 36 base such as diisopropylethylamne, in
an organi c solvent such as toluene or xylene, or a mxture of these
solvents, or in the absence of solvents with heating. Conpounds such as
N- ( 3- br omopropyl )- 10, |1 -di hydro-5H-di benzo[ b, f] azepi ne can be

synt hesmedal dafadyisitesnichgasypdidsidiameonpoanbionsuphatdnum oxide, Raney
N- ( 3- br onopr opyl ) -5H benzo[ b, f] azepine to an ordinary reduction reaction.
Conpoundiiiciédl,) pabhbadism blacky mihpailded i hgdroxitfel, | imangrgapsc silaenits
Compound (XXI') (in the formula, Rlerr] represents a hydroxyl- protective

group sguiehhsagcaiethanodnzyéthanol grt -dimgthyheoiwmamidy) , evlely addoxaare,
defi ned as above) can be synthesized by reacting conmpound (XIV) (in the

f or mul a tetrahjeivofutais aleetde vwadldgoopoettylXXretiate,hexf wanedys, loar rin aand
n are defined as above) in the presence of a base such as sodi um hydri de, -

sodi um aifixturedlof- BHkge bolkens. in an organic solvent such as

di net hyl sul f oxi de, di nethyl formam de, or tetrahydrofuran, or a m xture of
these s@uegntas under cooling or with heating or at an appropriate

t enperature '

Compound (I) (in the formula, R, R,, R,, and n are defined as
above) can be synthesized by reacting compound (VII) (in the formula,
R, and R, are defined as above) with coinpound (VIII) (in the formula,
R,, represents a leaving group such as a halogen atom, a
methanesulfonyloxy group, or a p~toluenesulfonyloxy group, and R and
n are defined as above) using a base such as potassium carbonate,
sodium acetate, sodium hydroxide, potassium hydroxide, sodium
carbonate, sodium bicarbonate, triethylamine, or pyridine, if
necessary in the presence of sodium iodide, etc., in an organic
solvent such as methanol, ethanol, tetrahydrofuran, dioxane,
-dimethoxyethane, ether, diisopropylether, acetonitrile,
dimethylformamide, toluene, ethyl acetate, chloroform, or
dichldromethane, or water, or a mixture of these solvents, under
cooling or with heating or at an appropriate temperature therebetween.

Compound (I) can also be synthesized by the following steps.



t herebetween. Step 16 In this step, conmpound (XXIl) (in the formula, R and
n are defined as above) is synthesized by elimnating a hydroxyl -protective
. group, Rlerr],using a comon deprotecting reaction. For exanple, when the
hydr oxyl - protective group is acetyl or 3@nzyl, conmpound (XXI) (in the
formula, R, Rlerr], and n are defined as above) is treated in the presence
of a base such as sodi um hydroxi de, potassi um hydroxi de, 37 potassium
carbonate, or sodium carbonate, in an organic solvent such as nethanol,

et hanol, tetrahydrofuran, dioxaneg dinethylformani de, or acetonitrile, or
water, or a mxture of these solvdnts, under cooling or with heating or at
an appropriate tenperature thereb@ween. Wen the grotective group is a
tert-butyl di me®hylgilyl group, co@ound (XXI') is tr'gat ed "in the presence
of tetrabutyl nfum fluoride, et ingn organi gs'ol vent such as

t et rahydrof ur ag, suhder cooling or he®mt i ng or an appropriate
tenperature t rab hbween. Step 17 u (V11 - (in the forml a,
R16 represent® e §1anesul fonyl or ol uenesul f ony/, d Rand n are
defined as abc;ke) an be synthesized b# reacting cogpoynd (XXII) (in the
formula, R andgn ate defined as above)®Ewith a sul fonyTating agent such as
met hanesul f onyl loride or p-toluenpsul fonyl chlori de,zi"r\ t he presence of
a base such as tyietNylam ne or pyriflgne, in an org®@s{ sol&ent such as

di chl or onet hane, \chlbrof orm or t-olugfle, or a mxture o ese sol vents,
under cooling or W heating or at &n appropriate te rayure

t her ebet ween. Conpou ﬁ/l [1-1) cdfl al so be synthesi ze conpound
(XXI'l). Step 18 ount” (VII1-1) ,Sintheforrmla, R R&rT, and n are
~defined 0 T
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Step S5

Compound (X) (in the formula, R,, represents an amino-protective
group such as benzyl or benzyloxycarbonyl) can be synthesized by

reacting compound (IX) (in the formula, R,; is defined as above) in



as above) can be synthesized by treating conpound (XXII) (in the formula, R
and n are defined as above) in the presence of a hal ogenati ng agent such as
carbon tetrabrom de, carbon tetrachloride, or N- bronosuccini m de together
with an auxiliary agent such as tripheddl phosphine, in an organic solvent
such as di chl oronet hane or chl orof orm 38 or a mxture of these solvents
under cooling or with heating or at an appropriate tenperature

t her ebet ween. Al ternatively, the conpound can be produced by reacting in
the presence of a hal ogenati ng agent such as thionyl chloride or phosphorus
t ri br orthie priesemceoofapivaldcvanhydurddess et or bh amogrganie sakeent suweh
sol vents under cooling or with heating or at an appropriate tenperature

t her ebatsvédichlloroperthane ,c shdorafierno dicxahe,atebrabydriodsivas, holnsewej ng
in the sane manner as in Step 17 above. Conpound (XXl I) can al so be

synt hesdimesskhyel forndmi de) lamietthext cmr & afixt@reo mfotheseXSolvefits | hmder
formula, mrepresents O or an integer of 1 to 3, which is snaller than n by
1 (for coalnyeprwntth heaft imgeof iatadnappooprite t2nperatube thetdbatiwben .
Rlerr] are defined as above) can be synthesized by reacti ng conpound (XIV)
(in thetdepnilla, Ris defined as above) with conpound (XXIII) (in the
formula, [err], and mare defined as above) in the presence of a base such

as triethyl aGompoundy(X1) rean ibe asymtlgesized cbyestbjeching clomporrd nix)
di chl oronet hane, tol.uene, tetrahydrofuran, ethyl acetate, or dioxane, or a
m xt ur e{ i thecformalugrR g, isidédfinedohsngbove i tid catalliytd o reducion with
appropriate tenperature therebetween. Step 20 Conpound (XXIl) (in the
f or mul chydregeh ngase def i thd gsredenee oofh ke metiallesi aabdyseacsuecl) as
-cempound (XXI'V) (in the fornmula, R,
palladium-on-carbon, platinum oxide, Raney nickel, palladium black,
or palladium hydroxide in an organic solvent suchas methanoi  €thanol,
dimethylformamide, ether, dioxane, tetrahydrofuran, acetic acid, or
ethyl acetate, or water, or a mixture of these solvents.
Step 7
Compound (XIII) (in the formula, R,, and n are defined as above. )
can be synthesized by reacting compound (XI) with compound (XII) (in
the formula, R,,' represents a leaving group such as a halogen atom,
a methanesulfonyloxy group, or a p-toluenesulfonyloxy group, and R,,
and n are defined as above) using a base such as potassium carbonate,
sodium acetate, sodium hydroxide, potassium hydroxide, sodium
carbonate, sodium bicarbonate, triethylamine, or pyridine, if
necessary, in the presence of sodium iodide, etc., in an organic
solvent such as methanol, ethanol, tetrahydrofuran, dioxane,
dimethoxyethane, ether, diisopropylether, acetonitrile,
dimethylformamide, toluene, ethyl acetate, chloroform, or

dichloromethane, or water, or a mixture of these solvents, under

coolingor with heatingor at an appropriate temperature therebetween.



Rlerr], and mare defined as above) in the presence of a reducing agent
such as lithiumalum nium hydride in an organic sol vent such as ether 39
or tetrahydrofuran, or a m xture of these solvents, under cooling or with
heating or at an appropriate tenperatud2 therebetween. Conpound (XXII) can
al so be synthesized by the follow ng steps. Step 21 Conpound (XXVI) (in the
formula, R and m are defined as above) can be synthesized by reacting
conmpound (XIV) (in the formula, R is defined as above) wi th compound (XXV)
(in the fornula, R err] and mare defined as above) in the presence of a
base s@tkpa8 sodi um hydride in an organic solvent such as dinethyl formani de
or dinethylsul foxide, or a m xture of these solvents, under cooling or with
heati ng or aCompoupdr (XV) a{ &éntehecfarmntat hBrahdt necare d:Epneéd @snpbowe )
(XXVI'1) (in the formula, R and m are defined as above) can be synthesized
by reacannbecsypthesized\by veaci img fcomphuend R X )n @me tdef | fedmaiaabBye)
in the presence of an oxidizing agent such as ozone in an organic sol vent
such aandenr abhgddef imed, aslialddwe p et tia rcompdhnd of XTVW)  ¢tihetheefbyimudagt & e,
or nmethanol, or a mxture of these solvents, under cooling or with heating
or at ds depined iad abbesepeimthecpiresenod nfanbaskcsuth e sodium hpdride,
presence of a reducing agent such as dinethylthioether, zinc-acetic acid,
sodi umsodduge amdde,r ioret m-butlydsghitieiumy an angamgandia \soiiventchsaeh as
t et rahydr of ur an, di chl oronet hane, chloroform ether, ethyl acetate, or
met handimethyd sul foideqf dhhetsky 3 Hbrmamideyntetrabpd rafuvanyi dih dtdsds noxor
at an appropriate tenperature therebetween. Alternatively, the desired
conpouadmiézbupe obtthess splversrd, nndenoliingOod with heatimnes excatoana
m.xture of an oxidi zi ng agent

appropriate temperature therebetween.

Step 9

Compound (XVI) (in the formula, R and n are defined as above)
can be synthesized by treating compound (XV) (in the formula, R aﬁd
n are defined as above) in the presence of acid such as trifluoroacetic
acid, hydrochloric acid, hydrogen chloride-ether, hydrogen
chloride-ethyl acetate, or hydrogen bromide-~dioxane, in an organic
solvent such as dichloromethane, chloroform, tetrahydrofuran, ethyl
acetate, dioxane, ether, or toluene; or water, or a mixture of these
solvents, under cooling or with heating or at an appropriate
temperature therebetween.
Step 10

Compound (XVII) (in the formula, R, R,, R,, and n are defined
as above) can be y_nthesized by reacting compound (XVI) (in the formula,
R and n are defined as above) with compound (III) (in the formula,
R; and R, are defined as above) using a condensing agent such as WSC -
HCl, DCC, DPPA, or CDI, if necessary in the presence of an activating

agent such as HOBT, HOSu, or HONB, in an organic solvent such as



40 such as sodium periodate and osmumtetroxide, in an organic sol vent
such as tetrahydrofuran, dichloronethane, chloroform ether, ethyl acetate,
or nethanol, or water, or a mxture of these solvents, under cooling or
with heating or at an appropriate tenpeB8ture therebetween. Step 23
Compound (XXI'1) (in the fornula, R and n are defined as above) can be

synt hesi zed by reacting conpound (XXVIl) (in the fornula, R and mare
defined as above) in the presence of a reducing agent such as sodi um

bor ohydri de, sodi um cyanoborohydride, |ithium alum nium hydride, diisobutyl
al um ni WimethylFormamide hi udidhlabhgrethane,n arhlogsfom sol aeetonditr ide,
nmet hanol , ether, tetrahydrofuran, tol uene, dichloronethane, or chloroform
or a m Xevmhydtdfamspl véimethylskel forddepg @arbdrih heetrachboridezan or
appropriate tenperature therebetween. For compound (XXI1), in which at

| east orwlaierid oy aomikitaire] ofstheseveoleehyk, gundprsocblinagawirehhyilce or
group, the desired conpound can be synthesized by the foll ow ng steps. As

an exanptitch tHeatiid ok ait pim dsprspt 1t e otpnpedatarehitherebetwedms. a | ower

al kyl group will be described. [err] 41 [err] Conpound (XXIX) (in the
f or mul a,g%pnd m are defined as above) can be synthesized by reacting
conpound ( [11) (in the fornmula, Ris defined as above) with conmpound

(XXIT1) (in tlooripound 31 ) grin thed faraudaleR,ned, ar, AkoiEh atre! e fimRRERGE

of a base such as triethylam ne or pyridine, in an organic solvent such as

di chl or iy eandie sydithicsized by tEedttingbvipound (xvel hyin the formula,
R, Ry, R,, and n are defined as above) in the presence of formic acid,
triethyl orthoformate, etc., in anorganic solvent such as methanol,
ethanol, toluene, tetrahydrofuran, acetic acid, or dimethylformamide,
or a mixture of these solvents, or in the absence of solvents, with
heating.

Compound (I) can also be synthesized by the following method.

Compound (I) (in the formula, R, R;, R,, and n are defined as
above) can be synthesized by reacting compound (XVI) (in the formula,
R and n are defined as above) with compound (XVIII) (in the formula,
R, and R, are defined as above) in the presence of triethyl orthoformate,
etc., in an organic solvent such as toluene, xylene, or benzene, or

a mixture of these solvents, with heating.



acetate, or dioxane, or a mxture of these solvents, under cooling or with
heating or at an appropriate tenperature therebetween. Step 25 Conpound
(XXX) (in the forrmula, Rerr] and n are defined as above) can be

synt hesi zed by reacting conpound (XXI X)3&in the formula, Rerr], Rerr],
and m are defined as above) in the presence of a reducing agent such as
l'ithium al um nium hydride or borane-tetrahydrofuran conplex, in an organic
sol vent such as tetrahydrofuran, ether, or toluene, or a mxture of these
sol vents, under cooling or with heating or at an appropriate tenperature

t her ebet ween. CBmppudd Co)pimanmihd ¥XKydroxylt br dminulgroud ars r spbstdtuerst
hydrogen atomor a |ower al kyl group such as nethyl, and R err] and n are
defi ned can beoprgduced ey Synthes izdohd xheceoriresponding dofusdnd withhahe
formula, Rerr] and n are defined as above) and the correspondi ng

car boxylprotattive hytogst attachedasusing| the raboverdesbylibedet ad€epd! aitd d
hydri de 42 such as acetyl chloride in an organic solvent such as

di chl or elEmtiane ing thed pfctievtiived gitodpi sy othéhesaasomeehbd. or in the
absence of solvents, under cooling or with heating or at an appropriate
tenperature tipompoRindedl) SbepinédConpenadabs¥k! sdeds 1 ! e f grulB.cdl ¥e ]
represents a | ower al kyl group such as nethyl, and err] and n are defined
as abovejonverted into Resiaaeduelng’ Al okeligREY Wt Ho8 4 St drt NsiyA®hesis of
formula,[err] and n are defined as above) in the presence of a reducing
agent su@mpdfand {(T)um poNeRampley diydifochlbpidaccantbahy¢hehesd e ity
I n an organi ¢ solvent such as tetrahydrofuran, under cooling or with

heat i ng e dFolddwinyg SHd@tid L enperature therebetween. Conpound (XXI'), in
whi-ch at | east one of Rlerr] or Rerr] is benzyl or

o y (CHa R o /Qn’ (CHaa~R
7N S
; S
n:/ = N/) Step 13 n:/ Z N/jl HES
) ' (i-1) '

Compound (I-l1l) (in the formula, R, R,, R,, and n are defined
as above) can be synthesized by treating compound (I) (in the formula,
R, Ry, R,, and n are defined as above) in the presence of hydrogen
chloride—ethef, 'hydrogen chloride-ethyl acetate, hydrogen
chloride-dioxane, etc., in an organic solvent such as chlo:oform,
dichloromethane, ethyl acetate, ethanol, methanol, acetone, toluene,
tetrahydrofuran, or dioxane, or a mixture of these solvents, under
cooling or with heatingor at an appropriate temperature therebetween.

Compound (VIII) used in the above Step 4 can be synthesized

through the following steps.



benzoyl, can be synthesized by the follow ng steps. As an exanple, the

nmet hod of producing the desired conpound where R2 is benzyl or benzoyl wll
be described. [err] Step: 28 Conpound (XXI-2) (in the formula, Rerr]
represents benzyl or benzoyl, and[err] &@Bl n are defined as above) can be
synt hesi zed by reacting conpound (XXXI'l') (in the forrmula, [err], and n are
defined as above) with a correspondi ng halide conpound such as benzyl

brom de 43 or benzyl chloride in the presence of a base such as sodi um
hydri de, potassium carbonate, or triethylam ne, in an organic solvent such
as di et hyl f or mam de, di chI or onet hane, di et hyl sul f oxi de,

t et rahydr of uran, toluene, or et@ , or a mxture of these solvents, under
cooling or with heating or at ak appropriate tenperature therebetween.
Compound (1) thus obtained can He &sol ated and purified using known
isolation and purification met @ such as condensati on, condensation
under reduced pressure, extract&@nzwith a sol vent, crystal lization,
recrystallization, and chromat o%rMaphy. Best Made for | npl enenti ng t he

I nventi on The present invention"w || ‘be described in detail below wth
reference to production exanpl eq, working exanples, @hd test exanples.
However, this invention is not tlo* be constgued to bedFestricted to those
exanpl es. Production Exanple 1 )&‘lt hesis o] 10,11-dif (go 5H di benzo
[b,e][1, 4] diazepin-1-one A m xtjgre of chl or oben acid (15.7 g9),

1, 2- phenyl enedi am ne (10.8 @), :,popper pO\fﬁer 95 gnd chl or obenzene
(300 m) was heated for 8 hoursQJnder ng |n a-st eam of argon

:

"

Step 18
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Step 22

Step 16
Step 20
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Step 14

Compound (VIII-1) (in the formula, R,, represents a halogen atom,
and n is defined as above) can be synthesized by reacting compound
(XIX) (in the formula, R,, and n are defined as above) with compound

(XIV) (in the formula, R is defined as above) in the presence of a



air. After filtration while hot, the m xture was allowed to cool to room
tenperature. After cooling, the m xture was concentrated under reduced
pressure to about 1/3 volume, and the solid allowed to precipitate
gradually. The precipitated solid was c38lected by filtration, washed with
chl orobenzene and net hanol, and dried to obtain the desired conpound (5.89
g; yield, 289% as a dark yell ow sh 44 green solid. Production Exanple 2
Synt hesi s of 2-nmethyl-N-phenylaniline 1) A m xture of 2-nethylacetanilide
(4.5 g), iodobenzene (6.8 m), potassiumcarbonate (8.3 g), and copper

i odi de basd saphvess sdilsepropelethiilaminklOfiar ahGordanic sdkvenkt saehvas
all owed to cool, water and ethyl acetate were added thereto, and the

m xt ur etslaeharénatyldnd; of aixbthxé WL tifssd selvientssr ed Whtthecdbsénce
Filtrate was collected, and an aqueous phase was extracted with ethyl

acet at eof TReloehtacvitds hestiaty Wi td:bm}]&b@ndsnduent uaat @ﬁ-(lx-lm:nd’%@bﬁj’rlﬂ-
over sodium sul fate. The resulting solution was filtered, and t

filtrat foy\m-aﬂn?aﬁbr-anedwaﬂeb[beiqaeéngsuwn Thper essgitthesszedr i f bgd
by silica gel um chr omat ogr aphy (devel opi ng sol vent, ethyl acetate :

hexane suBjectiby !Sytliésized Mebpoulidyesibh aget Mai( |3-f1ﬁ'dnﬂ: y1yLshd,
73% as a l-"i ght rog(/ym oil. 2) The conpound (4.51 g) obt ai ne inﬂ:'L) yvvas

di ssol VBanB[h?fﬂabéﬁﬁ.ﬁieuténah88rﬂhhaﬂn¢daﬁc¥3ﬁiwméef&ﬁ1&w oxide (132.0
m) and water (0.72 m) were added thereto. The m xture was stirred for 1.5

hours at 80[ e¢émpoundt VIL§ Bhit HL8oBE %b'l&‘ﬁ%%ltz‘é&@%llng’\ﬂﬂfé 661 6FiAY
thereto under ice-cooling. After tetrahydrofuran was renoved by

evapor agteps.the resulting residue was extracted wi'th ethyl acetate, washed
wi-th water and saturated brine, and dried over sodiumsulfate. The
resul tiggeprpguct was filtered, and the filtrate was concentrated

Compound (XXI) (in the formula, R,; represents a hydroxyl-
protective group such as acetyl, benzyl, or tert-butyldimethylsilyl,
and R and n are defined as above) can be synthesized by réacting
compound (XIV) (in the formula R is defined as above) with compound
(XX) (in the formmla, R,,, R;,;, and n are defined as above) in the
presence of a base such as sodium hydride, sodium amide, or n-butyl
lithium, in an organic solvent such as dimethylsulfoxide,
dimethylformamide, or tetrahydrofuran, or a mixture of these solvents
under cooling- or with heating or at an appropriate temperature
therebetween.

Step 16

In this step, compound (XXII) (in the formula, R and n are defined
as above) is synthesized by eliminating a hydroxyl-protective group,
Rls,uéing a common deprotecting reaction. For example, when the
hydroxyl-protective group is acetyl or benzyl, compound (XXI) (in
the formula, R, R,;, and n are defined as above) is treated in the

presence of a base such as sodium hydroxide, potassium hydroxide,



under reduced pressure to obtain the desired conpound (3.44 g; yield, 94%
as an oil. Production Exanple 3 45 Synthesis of N-(2-thienyl)aniline 1)
A mxture of acetanilide (6.0 g), 2-iodothiophene (18.6 g), copper iodide
(864nmg), andpot assi untarbonate (12.2 g)3%was heated for 2 hours at
150[err]C. After the m xture was allowed to cool, water and ethyl acetate
were added thereto. The resulting m xture was stirred, then
filteredwithcelite. Theaqueousphasewasextracted. The organi c phase was
washed with water and saturated brine, and dried over sodiumsulfate. The
resul ti pgtassitmcarkomatie  eresiod burl caxrbénateptin \was organdet saledntnsech
reduced pressure. The residue was purified by silica gel colum

chr onat 8¢ mestharale,y ethanad. ,s teteahydeolftyr aar e idilexande ddme thyll foxmahide,
obtain N-(2-thienyl)acetanilide (1.77 g; yield, 18% as a |ight brown
solid. @y acebohftpile) hpdr atee,( @46 Arinixtdraaber these soltentasdednderan
ethanol (16 m) solution of the conpound (1.77 g) obtained in 1), and the

M Xt Ur ecedEihg dirast th hedkdngldr herarBappropr iAtiect emparatitethesbet wesh J
to cool, it was extracted with ethyl acetate, washed with water and

sat ur at gRleRr ithe pROtEetede0 oy diigm & Uldertte-budtpld bRt hy1§i 3¢ UtgPBupds

filtered, and the filtrate was concentrated under reduced pressure. The

resul ti dempeahdUEXXay REr ithiedddy -dinl itdfe gt es€hHEN ofh UM Riimon ium
(devel opi ng sol vent, ethyl acetate: hexane = 1 : 5) to obtain the desired

conpoungll 4dPidép;etd g dn 4R%rdn Bc ROIVeé O sichPa8 et My d@fRk&nd under
Synthesis of N (3-pyridyl)aniline 1) Acetanilide (6.0 g) and

3- br onogyél #hgor(witH hehtiRigoor'aethr appRbpri atRatéhperatut 8 ArehSBGEEh . 2S
~in-1) of Production

Step 17

Compound {(VIII-2) (in the formula, R, represents
methanesulfonyl or p-toluenesulfonyl, and R and n are defined as
above) can be synthesized by reacting compound (XXII) (in the formula,
R and n are defined as above) with a sulfonylating agent such as
methanesulfonyl chloride or p-toluenesulfonyl chloride, in the
presence of a base such as triethylamine or pyridine, in an organic
solvent such as dichloromethane, chloroform, or toluene, or a mixture
of these solvents, under cooling or with heating or at an appropriate
temperature therebetween. ..

Compound (VIII-1) can also be synthesized from compound (XXII).
Step 18

Compound (VIII-1l) (in the formula, R, R,,, and n are defined
as above) can be synthesized by treating compound (XXII) (in the
formula, Rand n are defined as above) in the presence of a halogenating
agent such as carbon tetrabromide, carbon tetrachloride, or N-
bromosuccinimide together with an auxiliarf agent such as triphenyl

phosphine, in an organic solvent such as dichloromethane or chloroform



46 Exanple 2. The subsequent purification by silica gel colum
chromat ogr aphy (devel opi ng sol vent, ethyl acetate : hexane =1 : 1 to 2 :

1) produced N-(3-pyridyl)-acetanilide (9.52 g, quantitative) as a pale red
solid. 2) A m xture of the conpound 883.4 g) obtained in 1) and 2N
hydrochloric acid (130 m) was heated at 100[err]C for 4 hours. After the
m xture was allowed to cool, it was nade al kaline with 4N sodi um hydr oxi de,
extracted with ethyl acetate, and washed with saturated brine. The
resulting solution was dried over sodiumsulfate and filtered. The filtrate

was corgeal mkedrender thesecgdipentsuundes 6bbalingt be Withr heatdmgpwid at
(10.3 g; yield, 969 as a pale pink solid. Production Exanple 5 Synthesis

of N-phgnyk ;:P}ﬂﬁ.ﬁ't&ni keapekhturecetherebatiidalt. (7. Blternativedged the

tol uene (10 solution of 2-propylaniline, and the m xture was stirred

at I 00TRdnRAIPERN De ﬁfoﬁubé&fﬁy reaxstidies ihRife presefcedd£@ HRLBgeahitdsigd

by filtration and washed with hexane. The filtrate was concentrated under

I educeqintSSHER as th E6nP LA IBrRfe 3845tbs pIe6 LS t riibrionide OinV&$ organic
conduct eéd. The deposited crystals were collected by filtration and washed

W th hepARRNtBYutRGa R RIMD rat6YnRbY & Ailxtur®d 8#Stheé solvents under cooling
propyl acetani |l ide(13.0g;yield, 96% wasobtai nedaswhitecrystals. 2) Usi ng

the corgioyRdn RedtihgOBraheedn! Qpﬁf?ﬁﬂgai:gdﬁgﬁ?éﬁaﬁuﬂzztﬁe%ét%éeéﬁct bt}

was nmade in the sanme manner as ih 1) of Productlion Exanple 2.

subsequeite 3 iddsed!,| OPh8YcohpbiaAd98hnCBEUEYnERESTREAILFPPEaCEIVNY QR Rhe
sol vent, ethyl acetate : hexane = 1 : 4) produced

N- phenydawes MadMerr e aH 181 (B dbdveyiel d, 41% as an
= Compound (XXII) can also be synthesized using the following
step. '
Step 19

Compound (XXIV) (in the formula, m represents 0 or an integer
of 1 to 3, which is smaller than n by 1 (for example, when n of the
final compound is 2, m is 1), and R and R,; are defined as above) can
be synthesized by reacting compound (XIV) (in the formula, R is defined
as above) with compound (XXIII) (in the formula, R,,, R,;, and m are
defined as above) in the presence of a base such as tx"iethylamine
or pyridine, in an organic solvent such as chloroform, dichloromethane,
toluene, tetrahydrofuran, ethyl acetate, or dioxane, or a mixture
of these solvents, under cooling or with heating or at an appropriate
temperature therebetween.
Step 20

Compound (XXII) (in thé formula, R and n are defined as above)
can be synthesized by reacting compound (XXIV) (in the formula, R,

Ris, and m are defined as above) in the presence of a reducing agent

such as lithium aluminium hydride in an organic solvent such as ether



47 anber solid. 3) Usi ng the conpound (3.15g) obtained in 2), a reaction
was made in the sane manner as in 2) of Production Exanple 4 to obtain the
desired conpound (2.63 g, quantitative) as a brown oil. Production Exanple
6 Synthesis of N-(3-thienyl)-aniline. 18 Using acetanilide (6.0 g) and
3- bronot hi ophene (14.5 g), a reaction was nmade in the sane manner as in 1)
of Production Exanple 2. The subsequent purification by silica gel colum
chromat ogr aphy (devel opi ng solvent, ethyl acetate : hexane =1 : 4)
produced N- (3-thienyl)acetanilide (2.43 g; yield, 25% as a pale brown

solid. @f tetlf%imml%gp%na M xtube WX Ak isbiWents| caalieeNcHvl ifRfle

in the sane mannér as in 2) of Production Exanple 3. The subsequent

purificall @Aty hedtind 9! ato la&kmaéﬁmwi&eé apSpé FEYELAPERGrePlettien £t hY!
5) producedthe d

acetate : hexane =1 : esired conmpound (1.64 g; yield,

. ) Pre |
85% as a browy _rﬂdP_( j oo Ax88e s?m%_‘ﬁ@sri"z@éb fthe following steps.
N-(5-pyrimdinyl)yantline 1 Usi ng acetanilide (8.25 g) and
5- brono IWTidi ne, a reaction was nade in the sane manner as in 1) "of
Pr oduction anpl e 2. The subsequent purification by silica gel colum

o oot 5 pABRORGL o e Ry R4 m I Upired o i)

et o8 gy ReBE A VR SBlarl Y 15, e 3R P

ég;éf;@%‘%ﬁ@@ﬁgngbéée?%ﬁh Wotlgbut? Px:8P) 7 ittkhie) PdAMEL) '#l, HPW AN
defined as above) in the presence of a base such as sodium hydride
in an organic solvent such as dimethylformamide or dimethylsulfoxide,
or a mixture of these solvents, under cooling or with heating or at
an appropriate temperature therebetween.
Step 22

' Compound (XXVII) (in the formula, R and m are defined as above)

can be synthesized by reacting compound (XXVI) (in the formula, R
and m are defined as above) in the presence of an oxidizing agent
such as ozone in an organic solvent such as tetrahydrofuran,
dichloromethane, chloroform, ether, ethyl acetate, or methanol, or
a mixture of these solvents, under cooling or with heating or at an
appropriate temperature therebetween, then treating in the presence
of a reducing ageﬁt such as dimethylthioether, zinc-acetic acid,
sodium iodide, or trimethyl phosphite, in an organic solvent such
as tetrahydrofuian, dichloromethane, chloroform, ether, ethyl
acetate, or methanol, or a mixture of these solvents, under cooling
or with heating or at an appropriate temperature therebetween.
Alternatively, the desired compound can be obtained by reacting

compound (XXVI) in the presence of a mixture of an oxidizing agent



Synt hesi s of 3-nethoxy-N-phenyl aniline 1) Usi ng acetanilide (3.7 g) and
3-iodoani sole, a reaction was nmade in the sane manner as in 1) of
Production Exanple 2. The subsequent purification by silica gel columm
chromat ogr aphy (devel opi ng sol vent, ethyl acetate : hexane = 1 : 3 to 1
2) produced 3-nethoxy- N phenyl acetanilide (4.44 g; yield, 67% as a pale
brown oil. 2) Usi ng the conpound (4.4 g) obtained in 1), a reaction was
made in the same manner as in 2) of Production Exanple 3 to obtain the
-desired conpound (3.0 g; yield, 83% as a'pale brown solid. Production
Exan! gudn-ydderfiiu PerkdAR aRd obhBiANEERbLIA, Lin an bEGRflic solvent
2-isopropylaniline (I0.0 g), a reaction was made 1 n the sa manner as I n
1) of ugg| 8£arhf, O8] ehlofombt ARNARYLRESLB o] Cet
quant i oeT 55 ' E8cLARPHLEERLkR, O3} hPosonbt HEGRY AT ELBTrh M ethgrs Sty
obt ai n ' ' nz 4 : ' td hi st N
aBektAtd) @P?ne};‘ri‘%gﬁﬁuct 5 gﬁgf ed}izla m%ﬁéﬁi‘& d L tnéke Eaiﬁgh‘&s,. Gn&%&e

manner as 1n 1) o ‘i on subsequent purification

silica scal s Chh ' I :
nexane 20y RS ERTRER O 88 W MY s S0t iRk ra bl £ EEL AL Eupen.
509 a e pink solid. 3) Usi ng the conpound (3.8 g) obtained in 2),
a reac s made in the sane nmanner as in 2) of Production Exanple 2 to

optain (he ISshESGngoTReLEY (& Vidizathilid, Ao o Ht i Bgthbove)
2, DUty bkl B iy 064 B miBfia (kP R2UT Y Ep il Tk O

a whi t%nﬁoﬁ\iéjre defined as above) in the presence of a reducing agent such

g

as sodium borohydride, sodium cyanoborohydride, l1ithium aluminium
hydride, diisobutyl aluminium hydride, or lithium borohydride, in
an organic solvent such as methanol, ether, tetrahydrofuran, foluene,
dichloromethane, or chloroform, or a mixtﬁre of these solvents, under

" coolingor wii:h heatingor at an appropriate temperature therebetween.
For compound (XXII), in which at least one of R, or R, is a lower

alkyl group such as a methyl group, the desired compound can be
synthesiz’éd by the following steps. As an example, the method of

producing the compound in which R, is a lower alkyl group will be

‘"described.
0
ﬂu’lL(c'*zh‘-Oﬂis o
SN o ¢i) S .
RN, ——— Rl (MO
(XXVIN) (XXIX)
Ry 0

Rr'u—(CHz)n"OH Tsten 26 Ri—N—(CH)i—OH —

XXX) (XXXT)



2) Usi ng the conpound (5.7 g) obtained in 1) and i odobenzene (6.8 m), a
reaction was made in the sane nmanner as in 1) of Production Exanple 2. The
subsequent purification by silica gel columm chronat ography (devel opi ng
solvent, ethyl acetate : hexane = 1 : 53lproduced
2- butyl - N- phenyl acetanilide (3.65 g; yield, 469 as an anber oil. 3) Using
the conmpound (3.65 g) obtained in 2), a reaction was nade in the sane
manner as in 2) of Production Exanple 4 to obtain the desired conpound
(3.07 g, quantitem'bve) as a brown oil. Production Exanple 11 Synthesis of
2- et hyl - N—phegl jvl | j 1 Using 2-ethyl acetanilide (4.9 g) and
i odobenzene (1972 ﬁ‘#ﬁsﬁ_ ction was made in the same manner as in 1) of
Production Exanple 2. The subsequent purification by silica gel colum
chromat ogr aphy (d€XXIB®) ng sol vent, ethyl acetate : hexane = 1 : 3)
produced 2-ethyl-N-phenyl acetanilide (4.0 g; yield, 56% as a brown-oil. 2)
Usi ng the conpound (4.0 g) obtained in 1), a reaction was made in the sane
manner &kepn23d) of Production Exanple 4. The subsequent purification by
silica gel colum chromatography (devel oping solvent, ethyl acetate :
hexane = 1 : 8bmnppunadu¢RRIXhe(in e dfsrmela c ®RpORNG @Ad3mgarei defiiné8%sas
a brown oil. Production Exanple 12 Synthesis of 1,1, 1
-t ri pheapbtieeiday e reyrithksnidédrbygerdactihy sompoundd (IXXVMILETes(dhobhe
aci d nonohydrate was added to a toluene (100 nml) solution of benzophenone
(18. 2 gformdllagriyisdefdnetilad abowve )\dith compowmnd (XX ITIY) N Deshet Bokmula,
After 11 hours, the reaction solution was concentrated under reduced
pressur &,4,0 Rght @nd anawel defddedt asSabowe) binotherprdeséfice gf asbaaddsdcho
a et hanol

as triethylamine or pyridine, in an organic solvent such as

dichloromethane, chloroform, toluene, tetrahydrofuran, ethyl
acetate, or dioxane, or a mixture of these solvents, under cooling

or with heating or at an appropriate temperature therebetween.

Step 25

Compound (XXX) (in the formula, R, and n are defined as above)
can be synthesized by reacting compound (XXIX) (in the formula, R,,
R,;, and m are defined as above) in the presence of a reducing agent
such as 1lithium aluminium hydride or borane-tetrahydrofuran complex,
in an organic solvent such as tetrahydrofuran, ether, or toluene,
or a mixture of these solvents, under cooling or with heating or at
an appropriate temperature therebetween.
Step 26

Compound (XXXI) (in the formula, R,, represents. a hydrogen atom
or a lower alkyl group such as methyl, and R, and n are defined as
above) can be synthesized by reacting compound (XXX) (in the formula,
R, and n are defined as above) and the corresponding carboxylic acid

ethyl ester such as ethyl formate or ethyl acetate, or acid hydride



(250 mM) solution of the thus-obtained oil under ice-cooling, and the

m xture was stirred overnight at roomtenperature. After the reaction

m xture was concentrated under reduced pressure, water, ethyl acetate, and
2 N hydrochloric acid (100 M) were ad thereto to precipitate crystals.
The resulting crystals were collected by filtration and washed with et hyl
acetate and water to obtain the desired conpound (14.4 g; yield, 46% as
white crystals. Production Exanple 13 Synthesis of

N-benzyl - N-(2-tert-butyl di met hyl silyl oxyethyl)am ne An

N, N- di neudly lascacehylehllaxide isohutonganic Bdaent sughi a9 stichiorgeseyhane .
tert-butyldinmethylsilyl chloride (3.6 g), and im dazole (3.4 g) was stirred
at roonot eciploxofomn fax d mixture of sthesensdleenfos, a0r  ivdthe gBsenak)ofas
added to the reaction solution, and the solution was extracted wth ethyl
acet at esoTents gamnclgrhaseoldagnashedvidiit hheat éngamir satur anedappropridtiecd
over sodiumsulfate, and filtered. The filtrate was concentrated under

r educedtempesatere abhlerébetweehti ng resi due was dried to obtain the desired
conpound (5.3 g, quantitative) as a pale yellow oil. Production Exanple
14 Synt$eepszdf 4-chloro-N-pyridyl-2-ylaniline 1) A mxture of

4-chl oroacet ani | i de (5.1 g), 2- bronopyridine (9 5 g), potassium
carbonat e (8.Compoumdd XXYI<Z) i(dti the(Hofinudy, Bys represents arboger alkyl
150[err]C. After the mxture was allowed to cool, water and ethyl acetate
wer e adgesp hewehoas Tinethydyl tdamd Boland an avs deftiaedd as tdbawd) t ecannbe

t he organi c phase was separated. Ethyl acetate was added to the aqueous
phase tsysthesized Hy aaidatingodmpbanex ( XAXT ) wakn dord ifoathuldia ,h R,herRpr, gandc
phase obtai ned above. The conbi ned extract was washed with water and

sat ur at ecare idefind a3 abewvejodnutheulpraisencenoff al rededinghagénitt sath aas
concentrated under reduced pressure. The subsequent purification by silica
gel lithium aluminium hydride or borane-tetrahydrofuran complex, in an

organic solvent such as tetrahydrofuran, under cooling or with heating
or at an appropriate temperature therebetween.

Compound (XXI), in which at least one of R, or R, is benzyl or
benzoyl, can be synthesized by the following steps. As an example,
the method of producing the desired compound where R, is benzyl or

benzoyl will be described.

: Ry
~ , 1
Rf_' H— (CHg)n— OR-'s Step 28 > Ry— N— (CH;),,—' °R15
(XXXII) (XXE1)

Step 28

Compound (XXI-2) (in the formula, R,, represents benzyl or
benzoyl, and R;, R;;, and n are defined as above) can be synthesized
by reacting compound (XXXII) (in the formula, R,, R,;, and n are defined

as above) with a corresponding halide compound such as benzyl bromide



col um chr omat ogr aphy (devel opi ng sol vent, ethyl acetate : hexane 1 : 1)
produced 4-chloro-N-pyridyl-2-ylacetanilide (7.3 g, crude product) as a
yellow oil. 2) 2N Hydrochloric acid (63 m) was added to the conpound (7.3
g) obtained in 1), and the solution mag3heated under reflux while stirring.
After 2.5 hours, 4 N aqueous sodi um hydroxi de was added thereto to
neutralize the solution, followed by extraction with ethyl acetate. The
organi ¢ phase was washed with water and saturated brine, dried over sodium
sulfate, and filtered. The filtrate was concentrated and ethyl acetate

shramoEe e T RERRE i e BUNRY B BRI SElao e YR
P . : L . .
52"1) PoRAsEIH Canomybhy bttt sondTall i 3 ASE0 e SofvBKEIERCIF
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washed wi.t t n . Lr er..r r.esSs n

o omfass, IS ind oo hith MlsaCafboby. ‘Y chn’ SHSRBAEY ctomRstudd
grgg?a . gyl [ go ropgﬁo?&{(hmo mft%)msoaa%d;%f?o t he conpojﬁg ?1?30 g)

obt ai né:z'eﬁ?}’f)t"'te%ndi ssol ve the conpound at 60[err]C. Hydrochloric acid (7.1

<1 oA E SR A L oSN R URi
oopr ol ER AFRPLERASH Pare bRREEA et dhofedfl sbel F FediiaBRST0RY e
aqueou%aﬁ%'e‘ﬁts'a%'lo\ﬂa%r@&e dré&é@c? pressure, extraction with a solvent,

crystallization, recrystallization, and chromatography.

Mode for Imp] ting the I £

The present invention will be described in detail below with

reference to production examples, working examples, and test examples.
‘However, this invention is not to be construed to be restricted to
those examples.
Broduction Example 1
Synthesis of 10,11-dihydro-5H-dibenzof[b,e][1,4]diazepin-1-one

A mixture of z—phlorobenzoic acid (15.7 gq), 1,2~
phenylenediamine (10.8 g), copper powder (6.3 g), and chlorobenzene
(300 m1) was heated for 8 hours under refluxing in a stream of argon
air. After filtration while hot, the mixture was allowed to cool
to room temperature. After cooling, the mixture was concentrated
under reduced pressure to about 1/3 volume, and the solid allowed
to precipitate gradually. The precipitated solid was collected by
filtration, washed with chlorobenzene and methanol, and dried to

obtain the desired compound {(5.89 g; yield, 28%) as a dark yellowish



t hus-obtai ned residue for neutralization, and the solution was extracted
with ethyl acetate. The organic phase was washed with water and saturated
brine, dried over sodiumsulfate, and filtered. The filtrate was
concentrated under reduced pressure, ad the resulting residue was purified
by silica gel columm chromatography (devel opi ng solvent, ethyl acetate
hexane = 1 : 6) to obtain 0- (0- bronobenzyl oxy)aniline (9.9 g,
guantitative) as a brown oil. 3) A formic acid (60 mM) solution was added
to the conmpound (9.9 g) obtained in 2) and sodiumformate (4.9 g). The
resul tiged®agdlnd, M xture was heated for 3 hours under reflux with
stirring, allowed to cool to roomtenperature, and poured into water (150

m ) ' bg. After further stirring, precipitated crystals
were collected by filtration and washed with water. The resulting crystals

vere dripekheshes dﬁmwm% Ay18AieanpkC to obtain o-
(o- bronobenzyl oxy)formanilide (9.6 g; yield, 88% as a beige solid. 4) An

N, N-di met hyl foy mamixieni £thhie 9 AohethPla®btai®1668PQUNE 9.6 iddoBdmierd

in 3), potassium carbonate (8.7 g), and copper powder (710 ng) was stirred

at 150[ egrg Guiy, %&E&fé@iﬁnﬂcéfﬁ&ﬁh@é“&ﬁtgz , Jand Wgert'iﬁdiﬁét ES?A&V‘%)

filtered while 1t was sti hot. The filtrate was washed wth et hanol and

concent g2 a¢ 4@ oV SER it BEEES0°CS: ARBelrtife PRkRuPedid£a1dvWetPEo cool,

di ssolved 1 n ethanol (80" nm) and treated with activated charcoal. After

Filtratgder Gha ééﬁ;}lr abetYRe W §alEa! Eitle PEEL JiahPE NE shidt vl @R e drdh et ) -

A 25% sodi um hydr oXi de aqueous (17 m) solution was added to the solution

and heajefrrade’ TRE! Mixtare lwd®Wnoh (i Btéred Rith dElitds FaIH4¥E was
reaction solution was concentrated under reduced pressure, water was added

ther et Ogo Bl &E, SAd AR ay@SoeX I pREEE Tkt BxerArteaC fithe ethfd Ac@ite.
phase was washed with water and saturated brine, dried over sodium sulfate,

and fildré @Gktrher Whk!wasRedafitiPRatRY #h@aturated brine, and dried over

sodium sulfate. The resulting solution was filtered, and thé

filtrate was concentrated under reduced pressure. The residue was

purified by silica gel column chromatography (developing solvent,

.ethyl acetate : hexane = 1 : 2.5) to obtain 2-methyl-N-phenyl-

acetanilide (4.96 g; yield, 73%) as a light brown oil.

2) The compound (4.51 g) obtained in 1) was dissolved in

tetrahydrofuran (80 ml), and potassium tert-butoxide (132.0 ml) and

water (0.72 ml) were added _thereto. The mixture was stixred for 1.5

hours at 80°C. After the mixture was allowed to cool, water was added

thereto under ice-cooling. After tetrahydrofuran was removed by

evaporétion,l the resulting residue was extracted with ethyl acetate,

washed with water and saturated brine, and dried over sodium sulfate.

The resulting product was filtered, and the filtrate was concentrated

under reduced pressure to obtain the desired compound (3.44 g; yield,

94%) as an oil.

Production Example 3



under reduced pressure. The thus-obtained residue was purified by silica
gel columm chromat ography (devel opi ng solvent, ethyl acetate: hexane = 1:
10) and recrystallized fromhexane to obtain the desired conpound (4.4 g;
yield, 719% as a white solid. Productiaeth Exanpl e 16 Synt hesis of
3,5-dinmethyl -N-(2-pyridyl) aniline 1) A toluene (50 m) solution.of
acetic anhydride (7.78 mM) was added to a toluene (100 m ) sol ution of
3,4-dinmethylaniline (10 54 g) under ice-cooling. The resulting solution
was stirred at roomtenperature for 2 hours, concentrated under reduced

pressurggmthisb il it No(2btikienyl fanilkheyl acetanilide (13.3 g; yield, 99%
as a pale brown solid. 2) Usi ng the conpound (4.9 g) obtained in 1) and

2- bromopyridiye (A mi¥ture 6€HdeLanIRIden(s. 01y} he Sudtkivisliené (1816
of Production Exanple 14. The subsequent purification by silica gel colum

chr omat gy aBpperdfo®l &P 894 %) ),e8hd ptuss 2aR cArbondtRXpIR. Z g) wad)heated
produced 3, 5- d| met hyl - N-(2-pyridyl)acetanilide (7.2 g) as a pale yellow

oi | . 3)for MicHrs Mt ABBOUNAfiter’ the WA wdks A1L1oweE O IcUbYPwdBes
in the sane manner as in 2) of Production Exanple 14. The subsequent

purifi cadd oréénylsldd@t_aa@@lwéfé %Hé@reﬁéi'%b@ph'!‘hédﬁééh%h. g fabMlite WASY!
acetate : hexane = 1 : 3) produced the desired conpound g; yield, 75%

as a pade; e thehi dri PEeFEd With F&BiRES Hnénqh@wsspmse was extracted.
4-f| uoro-N-(2- pyr| dyl)aniline 1) Triethylamne (31 m) and acetyl

chl ori dye 65 Bhlic dedvas Red wich Wrat S hAE B R {9 bFiheSOhHE i &

‘ghésé
4-f 1 uoroanil |ne In this order under ice-cooling. The reacti on

Teéh U v sﬁdlﬂne%\ﬂtfdwm PP Kb uT €ihg sSLBOI6H Wl FONCAREA AR Wler
filtrate was concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (developing solvent,.
ethyl acetate : hexane = 1 : 5) to obtain N-(2-thienyl)acetanilide
(1.77 g; yield, 18%) as a light brown solid.

2) Potassium hydroxide (646 m1) and water (6 ml) were added
to an ethanol (16 ml) solution of the compound (1.77 g} obtained in
1), and the mixture was heated at 80°C for 3 hours. After the mixture
was allowed to cool, it was extracted with ethyl acetate, washed with
water and saturated brine, and dried over sodium sulfate. The
resulting solution was filtered, and the filtrate was concentrated
under reduced pressure. The resulting residue was purified by silica
gel column chromatography (developing solvent, ethyl acetate : hexane
=1 : 5) to obtain the desired compound (701 mg; yield, 49%) as a
purple oil.

 Production Example 4
Synthesis of N—(3-pyridyi)aniline
1) Acetanilide (6.0 g) and 3-bromopyridine (14.1 g) were

used to make a reaction in the same manner as in 1) of Production



pressure. The thus-obtained solid was washed with water, collected by
filtration, and recrystallized from ethanol-water to obtain col orl ess
crystals of 4-fluoroacetanilide (25.5 g; yield, 83%. 2) Usi ng the
conpound (10.7 g) obtained in 1) and 48- bronopyridine (22.2 g), a
reaction was nmade in the same manner as 55 in 1) of Production Exanple
14. The subsequent purification by silica gel colum chronmatography
(devel opi ng sol vent, ethyl acetate: hexane = 1 : 2 to 1 : 1) produced oily
4-fluoro-N-(2-pyridyl)acetanilide (14.2 g, crude product). 3) Usi ng the
conpoun@xainple g2. obtBhecdubseduent r purifdcatdonnely isiltica sged neodamms
in 2) of Production Exanple 14. The product thus obtai ned was

r ecr yst ehiromadographyt i{devieloptiay sbdwentgmethiy)ll acetatee thdexane o=dbtaih
the desired compound (8.9 g; yield, 779% . Production Exanple 18 Synthesis

of 4- nettby®- N1()2pppduded) Ra{ 3+peridyl ) Yacetahidddey (9 aB2tqpiquantitative))
and 2-bronopyridine (9.50 g), a reaction was nmade in the sane nmanner as in

1) of Pamgducipade edmgloditt. The subsequent purification by silica gel
col um chr omat ogr aphy (devel opi ng sol vent, ethyl acetate : hexane = 2 : 3)

produced 4-meghyl - Na( Rigyairdy bfatheacompdand (3.4, ¢) uolbetainedctin 49 and
yellow oil. 2) Usi ng the conpound (6.91 g) obtained in 1), a reaction was

made i n2NhRyag6ehlepieradidi (13 maf) Wasdheated dxa0o-e fick 4Mhounsisemfdr
purification by silica gel columm chronat ography (devel opi ng sol vent, ethyl

acet at e thehmigtiGre was ANl Tolcool,: it)was adtidedlkaldas it hc eNpSodium
(4.699; yield, 83% as awhite solid. Production Exanple 19 Synthesis of

4- met honydiolkddey,r esttirhetied eth ethyl acetate, and washed with saturated

- brine. The resulting solution was dried over sodium sulfate and

filtered. The filtrate was concentrated under reduced pressure to

obtain the desired compound (10.3 g; yield, 96%) as a pale pink solid.

Production Example 5

Synthesis of N-phenyl-2-propylaniline

1) Acetié anhydride (7.5 ml) was added to a toluene (100

ml) solution of 2-propylaniline, and the mixture was stirred at room

temperature for 2 hours. Crystals thus precipitated were collected

by filtration and washed with hexane. The filtrate was concentrated

under reduced pressure. Af:ter hexane was added thereto, tritulation

was conducted. The deposited crystals were collected by filtration

and washed with hexane. By the above crystallization steps, 2-

propylacetanilide (13.0g; yield, 96%) was obtained as white crystals.

2) Using the compound (5.3 g) obtained in 1) and iodobenzene

(12.4ml), a reaction was made in the same manner as in 1) of Production

Example 2. The subsequent purification by silica gel column

chromatography (developing solvent, ethyl acetate : hexane =1 : 4)

produced N-phenyl-2-propylacetanilide (3.15 g; yield, 41%) as an



1) Usi ng 4- et hoxyacetanilide (5.0 g) and 2-bronopyridine (9.5 g), a
reaction was nade in the same manner as in 1) of Production 56 Exanpl e
14. The subsequent purification by silica gel colum chromatography
(devel opi ng solvent, ethyl acetate : hegpne = 1 : 1) produced

4- met hoxy- N- (2-pyridyl)acetanilide (7.3 g, crude product) as a brown oil.

2) Usi ng the conpound (7.3 g) obtained in 1), a reaction was made in the
same nmanner as in 2) of Production Exanple 14. The thus-obtained residue
was di ssolved in ethyl acetate and recrystallized fromhexane to obtain the

desi r edy P oserid3. 0 9, yield, 50% as pale yellow crystals. Production
Exanpl e 20. Synthesis of 3,4-dichloro-N(2-pyridyl)aniline 1) Using

3, 4-dichl oroany i neyd; &) 68AAL (301 %@a'h@cﬂﬁsz?rr,emtﬁé in
1) of Product iryoin Exqééﬁ%?geo% t%mg%t‘gi n 5,4-3?2h| or ogfcet anilide (12.62 g, n

quant i t@jd \f,gg_d‘%linatﬁé %éﬂh%gefga% : 19 NS B RRADIBH Exathpl® %) toBeaiad

in 1) an ronmopyri di ne a reaction was nmade in the sane

manne! e | ddd 9584 0CUALARE LIPES S, HAAHIIRHIISA DY d osidba bysl !l ca gel

col utm chr omat ogr aphy {devel opi ng cetate : hexane = 2 :

produce%&%ﬂm&eﬁh%&pyri dyl ) acet ani lide (7.90 g, crude product) as a

brown ol T. I'ng e conpound (7.90 g) obtained in 2), a reaction was

made in EF 7251 Q tion Exanple 14. The subsequent
sFhERSASE SECtadpnithl\niads

purification i ca romat ogr aphy (devel opi ng sol vent, et hyl

PO C VEEP LA Siinage (6.0 MR scsfonbiplegiiait (s gy,
a reaction was made in the same manner as in 1) of Production Example
2. The subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexane = 1 : 4) produced N-
(3-thienyl)acetanilide (2.43 g; yield, 25%) as a pale brown solid.

2) Using the compound (2.4 g) obtained in 1), a reactiom
was made in the same manner as in 2) of Production Example 3. The
subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexane = 1 : 5) produced the
desired compound (1.64 g; yield, 85%) as a brown oil.

Production Example 7
Synthesis of N-(5-pyrimidinyl)aniline

1) Using acetanilide (8.25 g) and S5-bromopyrimidine, a
reaction was made in the same manner as in 1) of Production Example
2. The subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexane=1 : 1 to 3 : 1) produced
N-({5-pyrimidinyl)acetanilide (7.98 g; yield, 61%) as a pale yellow
oil.

2) Using the compound (6.8 g) obtained in 1), a reaction was made

in the same manner as in 2) of Production Example 3 to obtain the



57 Synthesis of N-(6-nmethyl-2-pyridyl)aniline 1) Using acetanilide
(9. 16 g) and 2-chloro-6- nethylpyridine (17.3 g), a reaction was
made in the same manner as in 1) of Production Exanple 14. The subsequent
purification by silica gel chromatogra@By (devel opi ng solvent, ethyl
acetate : hexane =1 : 1, ethyl acetate) produced
N- (6- et hyl -2-pyridyl)acetanilide (1.07 g; yield, 7% as a pale brown oil.
2) Usi ng the conmpound (1.3 g) obtained in 1), a reaction was made in the
sanme manner as in 2) of Production Exanple 14 to obtain the desired
conpountesised ogmppuaidd, (43688 g3s ywiekdwn8d%) . a®Pradpaleoyekiowpsolid.
Synt hesi s of 3 trifl uororrethyl N-(2-pyridyl)aniline 1) Using
3-trif IR | Exampde 8 de (6.1 g) and 2- bronopyridine, a reaction was
made in the sarre rranner as in 1) of Production Exanple 14. The subsequent
puri f i cynthresiys wfl i3cmeddoxysiNHpheriy bami bimephy (devel opi ng sol vent, et hyl
acetate : hexane= 1 : 1) produced
3-trifluoromathyl - BsGRAgpaeetighididea(Bl V7dg) (Ah®G-—Godpamidsole)Yn seaectiaie
brown oil. 2) Usi ng the conpound (4.2 g) obtained in 1), a reaction was
made i washmasiendnneheesame manAer oasPindlyt odrPfoduet bod Exdmpl e uldseqThet
purification by silica gel columm chromatography (devel opi ng sol vent, ethyl
acet at subsegjuent- buridicatdducedyt hes ilbbea e dgeDnpeoving 2. 614rgma3tbglrdph3;4%
as a white solid. Production Exanple 23 Synthesis of
3-fl uor(@é\#e(]bgd.yrg dylljrentl,lmﬁ acetsteg heXahkuerlo: a3 ddoabi ¢ iZdeprofdaced
g) and 2-

3—methoxy—N-phenylacetanllJ.de (4.44 g; yield, 67%) as a pale brown

R

. oil.

2) Using the compound (4.4 g) obtained in 1), a reaction
was made in the same manner as in 2) of Production Example 3 to obtain
the desired compound (3.0 g; yield, 83%) as a pale brown solid.
Production Example 9
Synthesis of 2-isopropyl-N-phenylaniline

1) Using 2-isopropylaniline (10.0 g), a reaction was made
in the same manner as in 1) of Production Example 5 to obtain 2-
isopropylacetanilide (13.2 g, quantitative) as a pale brown solid.

2) Using the compound (5.32 g) obtained in 1) and iodobeﬂzene
(5.04ml), a reaction was made in the same manner as in 1) of Production
Example 2. The subsequent purification by silica gel column
chromatography (developing solvent, ethyl acetate : hexane =2 : 5)
produced 2-isopropyl-N-phenylacetanilide (3.8 g; yield, 50%) as a
pale pink solid.

3) Using the compound (3.8 g) obtained in 2), a reaction
was made in the same manner as in 2) of Production Example 2 to obtain

the desired compound (3.15 g; yield, 99%) as a pale brown oil.



bronopyridine(9.5 g), a reaction was nade in the sane manner as in 1) of
Production Exanple 14. The subsequent purification by silica gel colum
chromat ogr aphy (devel opi ng solvent, ethyl acetate: hexane = 1 : 1) produced
3-fluoro-N-(2-pyridyl)acetanilide (6.9,g, crude product) as a yellow oil.

2) Usi ng the conpound (6.9 Q) obtaiﬁgd in 1), a reaction was nade in the
sanme manner as in 2) of Production Exanple 14. The subsequent purification
by silica gel colunmm chromatography (devel opi ng solvent, ethyl acetate :
hexane= 1 : 4) produced the desired conpound (3.4 g; yield, 60% as a white

solid. Praoduct.ion amul e .24 Synt hesi s of
4-trif?§%@ﬁ%ﬂ%+%@@ﬁyﬁ’dy|)ani line 1)  Using

4-trifl uoronethyl -acetanilide (6. .and 2- bronopyridine (9.5 g), a
reacti§Wnﬁ&$s&§d8fi§4h“§liﬂﬂiﬂﬂﬁﬂ§;a € 1) - of Production Exanple 14.
The subsequent purification by_silica gel. columm chronmatograph devel gpi n
sol vent, gt hyH) gcepﬁtlég: 2y égn}l_lngg PP 2 reaction pwgs(made 3"
4-trifI¥Proneth | - N-(2-pyridyl)acetanilide &8.0 g, .crude product) as a red
oi | . 2)the sale BapREr:8fpdBnd) (B PEYIREEIPREXARPLS 5 ato htatn Jmbuk¥de
in the sane manner as in 2) of Production Exanple 14. The subsequent

purifi @eeteRidyds (1dz Od: Jiaddy HohaDdR IMte #RELdpi ng sol vent, et hyl
acetate : hexane= 1 : 3) produced the _desired caonpound (4.4 g; gield, 65%
as white cry<dal s. UPLBguERe Sompennst €523 B pPkadnedoin 1) and iodobenzene
3-ch|oro-hkéz-pyridglkaniIine 1). .Using 3-chloro-acetanilide (5.09 g) and
2- bromf|§y-|3i 1 he'a reag gonseng made ipthe sangmanage asnin e ERrodRAEioRs

in 1) of Prqducfion anpl e 14. The subsequent purification by_silica gel
col.um Fe%mia ofjr ap hﬁ;(? dEFRSSINERts oPYERL ICRLAPN JB¥t &id 1ca)cgle-Columy)

chromatography (developing solvent, ethyl acetate : hexane =1 : 5)
produced 2-butyl-~N-phenylacetanilide (3.65 g; yield, 46%) as an amber
oil.

3) Using the compound (3.65 g) obtained in 2), a reaction was
made in the same manner as in 2) of Production Example 4 to obtain
the desired compound (3.07 g, quantitative) as a brown oil.
Production Example 11
Synthesis of 2-ethyl-N-phenylaniline

1) Using 2-ethylacetanilide (4.9 g) and iodobenzene (12.4
ml), a reaction was made in the same manner as in 1) of Production
Example 2. The subsequent purification by silica gel column
chromatography (developing solvent, ethyl acetate : hexane = 1 : 3)
produced 2-ethyl-N-phenylacetanilide (4.0 g; yield, 56%) as a brown
oil. |

2) Using the compound (4.0 g) obtained in 1), a reaction
was made in the same manner as in 2) of Production Example 4. The
subsequent purification by silica gel column chromatography

(developing solvent, ethyl acetate : hexane = 1 : 35) produced the



produced 3-chloro-N-(2-pyridyl)acetanilide (8.08 g, crude product) as a
brown oil. 2) Usi ng the conpound (8.00 g) obtained in 1), a reaction was
made in the same manner as in 2) of Production Exanple 14. The subsequent
purification by silica gel colum chron® ography (devel oping sol vent, ethyl
acetate : hexane : chloroform=1: 7 : 2) producedthedesiredconpound
(4.82g; yield, 79% as a white solid. Production Exanple 26 Synthesis of
2-fluoro-N-( 2-pyridyl ) aniline 1) Using 2-fluoroacetanilide (4.6 g) and
2-bronopyridine (9.5 g), a reaction was nade in the sane nanner as in 1) of
Pr oduct dsnlggdnppmpmnd 1Be s @isadedat, FPI)Y iamta doreynseilea gel col um
chromat ogr aphy (devel opi ng solvent, ethyl acetate : hexane = 1 : 1.5)
producemmmm_ﬂxemgiﬁ_dﬁ/l)acet anilide (5.2 g, crude product) as a red
oil. 2) Usi ng the conpound (5.2 g) obtained in 1), a reaction was nade
in the Symthesiseofad ,iln 17)-tafiphenylsimet pdamine 14xydmw151msiad|eent
purification by silica gel columm chromatography (devel opi ng sol vent, ethyl
acet ate : hexarsmalll amofintpobgrdarl uenesickiontc amixb monolydxate wael dddeéd/)
as white crystals. Production Exanple 27 Synthesis of
2- chl or toha €81pgnedyll 0Gumil)) i sodlult ion of ibenZbplitmone A .2ng ) adel ¥énzyhamimd
2- br onmopyri di ne 60 (9.5 g), a reaction was nmade in the sanme manner as in
1) of P{aduétmdi.BEdapée dsls rehuved hsiddudeansiafk cat Afkelry 13i hoarsgelthe
col um chr omat ogr aphy (devel opi ng sol vent, ethyl acetate : hexane =1 : 2
to 1 : freaptidocsdlatibhovas qrbentrabed amtea:mredimeécﬁ Pregsureide pbudtmt)
as ared oil. 2) Usi ng the conpound (6.9 g) obtained in 1), a reaction
an o0il product. Sodium borohydride (3.5 g) was added to a methanol
N .
) (250 ml) solution of the thus-obtained oil under ice-cooling, and

the mixture was stirred overnight at room temperature. After the
reaction mixture was concentrated under reduced pressure, water,
ethyl acetate, and 2 N hydrochloric acid (100 ml) were added thereto
to precipitate crystals. The resulting crystals were collected by
filtration and washed with ethyl acetaté and water to obtain the
desired compound (14.4 g; yield, 46%) as white crystals.’
Broduction Example 13
Synthesis of N-benzyl-N-(2-tert-butyldimethylsilyloxyethyl)amine
An N,N-dimethylformamide (40 ml) solution of 2-benzyl-
aminoethanol (3 g), tert-butyldimethylsilyl chloride (3.6 g), and
imidazole (3.4 g) was stirred at room temperature for 1 hour in a
streamof argon air. Water (300ml) was added to the reaction solution,
and the solution was extracted with ethyl acetate. The organic phase
was washed with water and saturated brine, dried over sodium sulfate,
aﬁd filtered. The filtrate was concentrated under reduced pressure,
and the resulting residue was dried to obtain the desired compound

(5.3 g, quantitative) as a pale yellow oil.



was nmade in the same manner as in 2) of Production Exanple 14. The
subsequent purification by silica gel col um chr omat ogr aphy (devel opi ng

sol vent, ethyl acetate : hexane = : 3% produced the desired conpound
(3.45 g; yield, 56% as white crystals Producti on Exanple 28 Synthesis of
3,5-difluoro-N-(2-pyridyl)aniline 1) Using 3,5-difluoro-aniline (3.8 g),
a reaction was nmade in the sane manner as in 1) of Production Exanple 16 to
obtain 3,5-difluoroacetanilide (4.86 g; yield, 979 as a white solid. 2)

Usi ng the conpound (4.8 g) obtained in 1) and 2- bronopyridine (8.85 g),

a react ppoduationdBxampliee 14ane nmanner as inl) of Producti onExanpl el4.

Thesubsequent purificationbysilica gel colum chromatography (devel opi ng

sol vent syathgbiscefatechlbevaepyridyl2-2-gylanilliner oduced
3,5-difluoro-N(2-pyridyl)acetanilide (6.46 g, crude product) as a red oil.
3) Usi ng t hel xonpoumdixthire g) ofibt a4 +eblonod¢etaniddde on(hak nayple | n2i-he
sanme manner as in 2) of Production Exanple 14. The subsequent purification

by sili beogepyetdime €I Drpt,opotpsy idncatignage (8.829), aidgbppeat dodide
hexane = 1 : 3) producedthe desired conpound (3.54 g; yield, 61% as a

white sqbi7d.mg) was striotked overigtit! 2t 35030t IEBter the mixture was allowed
3-fluoro-N-phényl-aniline 1) Usi ng 3-fluoroacetanilide (4.6 g) and

br onbbegaetitol 9 wathr and ethiyloacetatenderenaddeds ehierastoner The résiltihg
Production Exanpl e 14. The subsequent purification by silica gel colum

chr onat gglaphynciayeidpepredsnlblcoel iek)dndcheairyan iephasevias sepapatdided
3-fluoro-N-phenyl acetanilide (1.46 g; yield, 21% as a purple oil. 2)
Usi ng t Rehglnpoetdt¢ wakb addedbtai tiesl aquelus phasactbonconduct extraction,

- and the extract was combined with the organic phase obtained above.
The combined extract was washed with water and saturated brine, dried
over sodium sulfate, and filtered. The filtrate was concentrated
under reduced pressure. The subsequent purification by silica gel
column chromatography (developing solvent, éthyl acetate : hexane
=1 : 1) produced 4-chloro-N-pyridyl-2-ylacetanilide (7.3 g, crude
product) as a yellow oil.

2) 2N Hydrochloric acid (63 ml) was added to the compound (7.3
g) obtained in 1), and the solution was heated unde; reflux while
stirring. After 2.5 hours, 4 N aqueous sodium hydroxide was added
thereto to neutralize the solqtion, followed by extraction with ethyl
acetate. The organic phase was washed with water and saturated brine,
dried over sodium sulfate, and filtered. The filtrate was
concentrated and ethyl acetate was added to the residue. The éolution
was recrystallized from hexane to obtain the desired compound (4.0
g; yield, 65%) as pale yellow crystals.
Production Example 15
Synthesis of 5,11-dihydrodibenzo[b,e][l,4}oxazepine



was nmade in the same manner as in 2) of Production Exanple 14. The
subsequent purification by silica gel colum chromatography (devel opi ng
solvent, ethyl acetate : hexane = 1 : 6) produced the desired conpound
(1.15 g; yield, 96% as a pale brown oig2 Production Exanple 30 Synthesis
of 3-nmethyl-N-(2-pyridyl)aniline 1) Usi ng 3-net hyl acetanilide (4.48 g)
and 2-bronopyridine (9.49 g), a reaction was nmade in the sane nmanner as in
1) of Production Exanple 14. The subsequent purification by silica gel

col utm chr omat ogr aphy (devel opi ng sol vent, ethyl acetate :hexane =1 : 1)

produced 3-nefjyl - M dul lsbavatian |(|2‘demfl§ St tssslﬂmnm}mw:‘:idésw 2
pale yellow oil. 2) ing the conmpound (6.8 Q) obtal ned in 1), a

reacti og) Wass GRded drdpRisé B FREansl (4 0%ml Of sbBLadiehi OF 2Exremsbddzyihe
subsequéent . purification by silica gel colum chromatography

(devel I { c a (rerertle] St
corrpouggk?ﬁlg?l gﬁ]yﬂ)eﬁt Md 2 ﬁiﬁk\/\ﬁlh'teg%gr$gtz é) ai%éz) Pr oda%ftlh'g? Exarr%éfa1

31 Synt?fﬁtﬁréfw% Nebded- eh&gr p)/éfﬂ\‘ik) -f5¥ |3 Hodds, P @ITRdoxyadbbine

reaction was nmade in the same manner as in 1) of Production

Exarrpl euﬂﬁe%%ﬁgﬁ iy atPPbSm '%eﬁigér%%dfb coweﬁuéﬁoﬁtamw ée&u&e&eré)

Usi ng 3-net hoxyacetoanilide (4.96 g) obtained in 1) and br orfopyr1 di ne
(9.49 géolileéﬁé&tl&&g'h‘md% ! ﬁa%*h"ec?%’ﬁh”ﬁaﬁﬁfr aﬁn{i fhﬂ:?e&fafrs‘bdeﬁﬁx?&er

Exanple 14. T sequent pur| cation by silica ge urm chr onmat ogr aphy

gdre};'?lhgi;%/&ﬁf?w%yrl dy acet ani I | de ?%%@% ]é-éo-bn}%%ggéyen%ieﬂr eddi gﬂl 0
b‘r ovvn ogjl; Y@ﬂd: yg%pgaghﬁaigr@g!@gw( @r?s@al‘?ab.t ained in 2), a reaction
- 2) Isopropanol (160 ml) .was added to the compound (11..0 g)
obtained in 1) to dissolve the compound at 60°C. Hydrochloric acid
(7.1 ml1) was added thereto, and reduced iron (30 mg) was further added
thereto in six divided portions. The resulting reaction mixture was
heated for 8 hours under reflux, then filtered with celife. The
filtrate was washed with isopropanol and concentrated under reduced
pressure. A 2 N sodium hydroxide agqueous solution was added to the
i:hus-obtained residue for neutralization, and the solution was
extraéted with ethyl acetate. The organic phase was washed with water
and saturated brine, dried over sodium sulfate, and filtered. The _
filtrate was concentrated under reduced pressure, and the resulting
residue was purified by silica gel column chromatography (developing
solvent, ethyl acetate : hexane = 1 : 6) to obtain o- (o~
bromobenzyloxy)aniline (9.9 g, quantitative) ‘as a brown oil.

3) A formic acid (60 ml) solution was added to the compound
(9.9 g) obtained in 2) and sodium formate (4.9 g). The resulting
reactioﬂ mixture was heated for 3 hours under reflux with stirring,

allowed to cool to room temperature, and poured into water (150 ml)



was nmade in the same manner as in 2) of Production Exanple 14. The
subsequent purification by silica gel colum chromatography (devel opi ng
solvent, ethyl acetate: hexane =1 : 4 to 1 : 3) produced the desired
conpound (4.77 g; yield, 80% as a col obBess oil, Production Exanple 32
Synt hesis of 3-fluoro-N-(3-fluorophenyl)aniline 1) Usi ng
3-fluoro-acetanilide (3.4 g) and 1-fluoro-3- iodobenzne (10.0 g), a
reaction was nade in the sanme manner as in 1) of Production Exanple 14. The
subsequent purification by silica gel colum chromat ography (devel oping

sol vent undey licesepaldndqiexafiter furtPeprsdiceiing, precipitated crystals
3-fluoro-N-(3-fluorophenyl)acetanilide (3.08 g; yield, 56%) as a brown

oi | . 2) werdsoldethedcbypfiibtra8iof @ndkashestl withl water.catheo resad ity
in the sane manner as in 2) of Production Exanple 14 to obtain 63 the
desi r ed cagisralad weres dridd phaduciredioedl presstxenate 638°CSyrd hobtaial o-
2-nmet hyl -N-(2-pyridyl)aniline 1) Usi ng 2-nethyl acetanilide (4.5 g) and
2- br onoy-HbtorobehzZy I9xy FEomentiide\q? Jeadg yidlid, 88%Y) asrmdreiage isolld of
Production Exanple 14. The subsequent purification by silica gel colum

chromat ogr aphy j( devanopNpg-aeinethyl fohumidect ¢120: MEyansokulionl)of the
produced 2-net hyl -N-(2-pyridyl)acetanilide (6.9 g, crude product) as a -

yel | ow @Giodmpotind (956 ng) t bbtashpauid 5, potasbiainnedrbonakte 28L7aghi,oman@s
made in the sane manner as in 2) of Production Exanple 14. The subsequent

purifi caidpperdpowderC 710 mgpasstireedt 20 150PC (dex dtapedny oPlamyon £y |
acetate : hexane = 1 : 4) produced the desired conpound (4.0 g; yield, 72%

as a whipfteaol3.6 HowBICHimN nidstigre wis filtered while it was still hot.

- The filtrate was washed with ethanol and concentrated undexr reduced

pressure. The thus-obtained residue was dissolved in ethanol (80

ml) and treated with activated charcoal. After filtration, the

filtrate was concentrated and dissolved in ethanol (80 ml). A 25%

sodium hydroxide aqueous (17 m1) solution was added to the solution

and heated under reflux for 1 hour with stirring. After the resulting

reaction solution was concentrated under reduced pressure, water was

added thereto, and the solution was extracted with ethyl acetate.

The organic phase was washed with water and saturated brine, dried

over sodium sulfate, and giltered. The filtrate was concentrated

under reduced pressure. The thus-obtained residue was purified by

silica gel column chromatography (developing solvent, ethyl acetate :

hexane = 1: 10) and recrystallized from hexane to obtain the desired
compound (4.4 g; yield, 71%) aé a white solid.

Production Example 16

Synthesis of 3,5-dimethyl-N-(2-pyridyl) aniline

1) A toluene (50 ml) solution of acetic anhydride (7.78 ml)

was added to a toluene (100 ml) solution of 3,4-dimethylaniline (10



Synt hesi s of 2-nmethoxy-N-(2-pyridyl)aniline 1) Usi ng
2- met hoxy-acetanilide (5.0 g) and 2-bronopyridine (9.5 g) , a reaction was
made in the same manner as in 1) of Production Exanple 14. The subsequent
purification by silica gel colum chron@ography (devel opi ng sol vent, ethyl
acetate : hexane = 1 : 1) produced 2-nethoxy-N(2-pyridyl)acetanilide (4.3
g, crude product) as a yellowoil. 2) Usi ng the conpound (4.3 Q)
obtained in 1), a reaction was nmade in the sane manner as in 2) of
Production Exanple 14. The subsequent purification by silica gel colum
chr omat aqgr apden deesiansiling.ol Thet resubbing sodiut iomaamstinred AE) room
produced the 64 desired conpound (2.4 g; yield, 40% as a white solid.
Pr oduct itemperatpire ForSphthiougiss congentirated under ixgdyced | pressure, @gdg
3-nitroacetanilide (5.4 g) and 2-bronopyridine (9.49 g), a reaction was
made i n dxieds &we olb@isy 35S-idimethylagehnil bde EbIpd egiyielide SMeeqsem
purification by silica gel columm chronat ography (devel opi ng sol vent, ethyl
acet at e palleebarownr solid. t o et hyl acetate) produced
3-nitro-N-(2-pyridyl)acetanilide (6.64 g, crude product) as a pale brown
oil. 2) Usi2)g t h@sdompotine compoéumd opt a9 nggd | rolihaimed ednt ilon and na2le
in the sane manner as in 2) of Production Exanple 14. The subsequent
purifi c dromopyrisliney VA g)gl anveabtdont wgsapade (irveheEsane swnet asetivy|
acetate : hexane =1 : 1 to chloroform produced the desired conmpound (3.58
g; yield) bi%reduetion Exampledl 4 Pr dfhe tsulys depranit i fScethibon dypobilica
2,6-di fluoro-N-(2-pyridyl)aniline 1) Using 2,6-difluoroaniline (10 g), a
react i ogelasolama ¢hrdnkeet sqaraphp (devedopingl sodfreRtodekiybacetate e hksarpe
obtain

=1 : 1) produced 3,5-dimethyl-N-(2-pyridyl)acetanilide (7.2 g) as

a pale yellow oil.

3) Using the compound (5.7' g) obtained in 2), a reaction
was made in the same manner as in 2) of Production Example 14. The
subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexane = 1 : 3) produced the
desired compound (4.4 g; yield, 75%) as a pale brown solid.
Production Example 17
Synthesis of 4-fluoro-N-(2-pyridyl)aniline

1) Triethylamine (31 ml) and acetyl chloride (15 ml) were
added dropwise to a chloroform (100 ml) solution of 4-fluorcaniline
(22.3 g) in this order under ice-cooling. The reaction mixture was
stirred at room temperature for 2 hours and concentrated under reduced
pressure. The thus-obtained solid ﬁas washed with water, collected
by filtration, and recrystallized from ethanol-water to obtain
colorless crystals of 4-fluorocacetanilide (25.5 g; yield, 83%).

2) Using the compound (10.7 g) obtained in 1) and 2-

bromopyridine (22.2 g), a reaction was made in the same manner as



2,6-difluoro-acetanilide (13.6 g, quantitative) as a white solid. 2)

Usi ng the conpound (5.13 g) obtained in 1) and 2- bronopyridine (9.49 g),
a reaction was made in the sanme manner as inl)of Producti onExanpl el4.
Thesubsequent puri fi cati onbysilica gel cdd®m chromat ography (devel opi ng
solvent, ethyl acetate : hexane =1 : 2 to 1 : 1) produced

2,6-di fluoro-N-(2-pyridyl)acetanilide (8.0 g, crude product) as a pale
yellow oil. 3) Usi ng the conpound (8.0 g) obtained in 2), a reaction

65 was made in the sane manner as in 2) of Production Exanple 14. The
subsequeit ljuof Producdidn/Exanple 1dal Sheusmbséquent pyrdficatdeorbypsifiica
sol vent, ethyl acetate : hexane = 1 : 4) produced the desired conpound

(3. 68 g; g¢l eodumiéhroma toghaphy Jaeveld] inlg sblvenk; aathyl accshataéashexahe
2,3-difluoro-N-(2-pyridyl)aniline 1) Using 2,3-difluoroaniline (10 g), a
reacti on=whs: nhideoih § hk) spredueedcoidy e flhoeb-R-edupyirddylyagetanflide
obtain 2,3-difluoro-acetanilide (12.6 g; yield, 95% as a white solid. 2)

Usi ng t hel14o2pgyneridelprgduobyai ned in 1) and 2- bronopyridine (9.49 g),
a reaction was made in the sane manner as in 1) of Production Exanple 14.

The subsequent3puri ftwm%qméwoaiddmm el 4 DIgymotH ved Gyt @y & desgbepond
sol vent, ethyl acetate: hexane =1 : 1) produced

2, 3- di f | was ondlié 2P \thel Wanas plaanelr e (8. 8)Jof cPieudt Do CRYxample Ral.e The
yellow oil. 3) Usi ng the conpound (8.8 g) obtained in 2), a reaction was

made i n pheédGetRhR dbtafified Wwad rebrisedildtized frompithahtl Wit stikpalefbm
purification by silica gel columm chromat ography (devel opi ng sol vent, ethyl

acet at e ethgkadeetatie-hdxaneotoicbtdie teei desi cadmuonpbdrid 808 09 §} eyileld,
78% as a white solid. Production Exanple 38

77%).
Production Example 18
Synthesis of 4-methyl-N-(2-pyridyl)aniline

| 1) Using 4-methyl-acetanilide (4.48 g) and 2-bromopyridine
(9.50 g), a reaction was made in the same manner as in 1) of Production
Example 14. The subsequent purification by silica gel column
chromatography (developing solvent, ethyl acetate : hexane =2 : 3)
produced 4-methyl-N-(2-pyridyl)acetanilide (6.93 g, crude product)
as a yellow oil.

2) Using the compound (6.91 g) obtained in 1), a reaction
was made in the same manner as in 2) of Production Example 14. The
subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexane : chloxroform =1 : 4 :
1) produced the desired compound (4.69 g; yield, 83%) as a white solid.
Production Example 19
Synthesis of 4-methoxy-N-(2-pyridyl)aniline

1) Using 4-methoxyacetanilide (5.0 g) and 2-bromopyridine

(9.5 g), a reaction was made in the same manner as in 1) of Production



Synt hesi s of 11-hydro-10-nethyl-5Hdi benzo[ b, e][1, 4] di azepi n-11- one A

1, 4-di oxane (25 m) solution of 10, 11-di hydro-5H

di benzo(b, e][1, 4] di azepi n-11-one (2 g) and potassiumtert-butoxide (2.35 Q)
was heated under reflux. After 1 hour, rofhyl iodide (1.78 66 M) was
added to the solution wi thout cooling, and the resulting solution was
further heated under reflux. After 4 hours, the solution was allowed to
cool to roomtenperature and concentrated under reduced pressure. The

t hus- obt ai ned resi due was dissolved in chloroformand washed with a sodi um
bi car borgxtampleiedds sdThe i snbskeguentt hpurificatdopathy asdd ipa ngeldr¢eltumn
over sodiumsulfate, and filtered. The filtrate was concentrated, and the
resul ti rchrasa thoraphy fudevelaping sdliventyelethyluacetiateat bgxang/ =1 = 1)
(devel opi ng sol vent, chloroform methanol = 100 : 1 to 50 : 1) to obtain -
t he desipmstiweed d-methbxiy-Ny (2<ptriidypBYacetanipitie P oSvgwuirtwie @graduct )
Production Exanple 39 Synthesis of 2-nethyl-N(3-nmethyl-2-pyridyl)aniline
1) Usashca xresmyoitet anilide (4.48 g) and 2-brono-3- net hyl pyridi ne
(10.3 g), a reaction was nmade in the sanme nmanner as in 1) of Production

Exanpl e 14. The) subsrgimptthsl ddnprindn{ by3 sq) | obtgeinezblinml chranedage bohy
(devel opi ng solvent, ethyl acetate: hexane = 1 : 3) produced

2- met hylyad @@detiily itha prmedyahnéet asi inde) (J£ Podweuilon (Exainpsle b4 .a Phke
brown oil. 2) Usi ng the conpound (7.2 g) obtained in 1), a reaction was

made i n thes-Sohtaiweder residae?) wals PrailssbloedExadnpl eetidyl Thacetatwsueahd
purification by silica gel columm chromatography (devel opi ng sol vent, ethyl
acet at e redeystwlFided Bromriekiane tdcoBtalinetheodesinred sofpayundi 3 g;
67% as a white solid. Production Exanple 40

yield, 50%) as pale yellow crystals.

Eroduction Example 20.
- Synthesis of 3,4-dichloro-N-(2-pyridyl)aniline

1) Using 3,4-dichloroaniline (10.00 g), a reaction was made
in the same manner as in 1) of Production Example 16 to obtain
3,4-dichloroacetanilide (12.62 g, gquantitative) as a brown solid.

2) Using the compound (9.50 g) obtained in 1) and 2-
bromopyridine (6.12 g), a reaction was made in the same manner as
in 1) of Production Example 14. The subsequent purification by silica
gel column chromatography (n_:leveloPing solvent, ethyl acetate : hexane
= 2 : 3) produced 3,4-dichloro-N-(2-pyridyl)acetanilide (7.90 g,
crude product) as a brown oil.

3) Using the compound (7.90 g) obtained in 2), a reaction
was made in the same manner as in 2) of Production Example 14. The

subsequent purification by silica gel column chromatography

(developing solvent, ethyl acetate : hexane : chloroform 1:7:

1) produced the desired compound (2.35 g; yield, 35%) as a white solid.
Production Example 23



Synthesis of 2-ethyl-N-(2-pyridyl)aniline 1) Using 2-ethyl-aniline (10
g), a reaction was nade in the 67 sanme manner as in 1) of Production
Exanple 16 to obtain 2-ethyl- acetanilide (13.2 g; yield, 98% as a white
solid. 2) Usi ng the conmpound (4.9 g) &ftained in 1) and 2- bronopyridine
(9.49 g), a reaction was nmade in the same manner as in 1) of Production
Exanpl e 14. The. subsequent purification by silica gel colum chromatography
(devel opi ng sol vent, ethyl acetate :hexane = 1 : 2) produced

2-ethyl -N-(2-pyridyl)acetanilide (8.34 g, crude product) as a pale brown
oi | . 3) syntlsisis (df NoppamethyB-2<4pyridpl pankdiine 2), a reacti on was made
in the sane nmanner as in 2) of Production Exanple 14. The subsequent
purification ky silivsdmel acetamidliderat ¢9rdphy (depjel opndy sachlioroeiGryl
acetate : hexane = 1 : 5) produced the desired conpound (3.28 g; vyield,

55%) as meuHyIpysidink PLRJBCY) pra Bxeapt tor lway mddsiin ddthe same manner as
2-propyl -N-(2-pyridyl)aniline 1) Acetyl chloride (5.6 m) and

tri et hylign pof Boduot jonExampikiel4dr ophé subisequent puefifitvatiomby silica
solution of 2-propylaniline (10.5°g) in this order under ice-cooling. The

react i oige30! ghireategraphy’ §developidyNdclEit) WithyPracdet@tés: hellihe =
sol ution was concentrated under reduced pressure, and the thus-obtained

solid was swashesthyl havetste pnsré@utedt en- pg-hethyalpopyriaglnasdtanid ide
residue was recrystallized from ethanol -water to obtain 2-propylacetanilide

(11.85 q1 WElg PoldaAs7eidse sryslél browh oillsing the conpound (10.6 Q)
obtained in 1) and 2- bronopyridine (18.9 g), a reaction was made in the

Eame_ Im_smner ag) n lusindrud! compoundngll .38 ) Jbeasnedednen), pw iddaciion
= Cwis made in the same maﬁner as in 2) of Production Example 14 to obtain
‘the desired compound (956 mg; yield, 90%) as a brown oil.
EBroduction FExample 22
Synthesis of 3-trif1uoromethyl-N-(2-pyridyl)aniiine.

1) Using 3-trifluoromethyl-acetanilide (6.1 g) and 2~
bromopyridine, a reaction was made in the same manner as in 1) of
Production Example 14. The sﬁbseQuent purification by silica gel
column chromatography (developing solvent, ethyl acetate : hexane=
1 ¢ 1) produced 3-trifluoromethyl-N-(2-pyridyl)acetanilide (4.20 g;
yield, 50%) as a pale hrown oil.

2) Using the compound (4.2 g) obtained in 1), a reaction
was made in the same manner as in 2) of Production Example 14. The
subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexane= 1 : 3) produced the
desired compound (2.64 g; yield, 74%) as a white solid.
Production Fxample 23
Synthesis of 3-§;uoro-N-(2—pyridyl)aniline

1) Using 3-fluoro-acetanilide (4.6 q) and 2~



68 gel columm chromat ography (devel opi ng sol vent, ethyl acetate: hexane =1
2) produced 2-propyl-N(2-pyridyl)acetanilide (14.4 g, crude product) as
a yellowoil. 3) Usi ng the conmpound (14.4 g) obtained in 2), a reaction
was nmade in the same manner as in 2) of 88 oduction Exanple 14. The
subsequent purification by silica gel columm chromat ography (devel oping
sol vent, ethyl acetate : hexane = 1 : 4) produced the desired conpound
(10.6 g; yield, 88% as white crystals. Production Exanple 42 Synthesis of
9, 10-di hydro-9, 9-di net hyl acri di ne 1) A m xture of nmethyl 2-am nobenzoate
(7 9), imtowepneidins(9.51g), poreastionr adomide (o the) samedmanper agoviier
(0.46 g) was heated at 180[err]C for 17 hours. The reaction solution was

al | oned 1 ofopirodactdoemn Examnplet L4 e, Tihe saibndquearet Pur iBicarciied bparildca
The resulting mxture was stirred and filtered with celite. The filtrate

was washgsll sbll imaidhitoneedqit £pley d deveaopingj s61vafe], ¢t atctiass vittexdhe

t hus- obtai ned residue was purified by silica gel colunn chr omat ogr aphy

(devel opt ng $d y godifddty | 3-ERIEE-N-~ P g%aﬁ&yl)acaﬁhnmldét gign. mjm&rude

2- phenylan1nobenzoate (7.13 g; yield, as a pale yel'l ow sol

Met hyl |dddwet { &8s ™ )yaBBowrdsierl, dropwi se to an ether (35 m) solutlon of
the conmpound (7.1 g) &%talned in 1) at a tenperature of -78[err]Cin a

stream of arggn ai r usiny e TAnpdulia V@, $ld) réPth®hed in 1), a reaction
3. Shoursatroont enperature. | cewasput |ntothereact|onsolut|on and the

sol uti oryamefdd line ¢ heN safel R8nkakhasALhel) tde ﬁ%dﬁéﬁbﬂ@x%léﬁ@d HhE
ether, the extract was washed with water and saturated
subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexane= 1 : 4) produced the
desired compound (3.4 g; yield, 60%) as a white solid.
Production Example 24
Synthesis of 4-trifluoromethylfNA(2-pyridy1)aniline

1) Using 4-~trifluoromethyl-acetanilide (6.1 g) and 2~
bromopyridine (9.5 g), a reaction was made in the same manner as in
1) -of Production Example 14. The subsequent purification by silica
gel column chromatography (developing solvent, ethyl acetate :
hexane= 1 : 1) produced 4-tiifluordmethy1-N—(2—pyridy1)acetanilide
(8.0 g, crude product) as_a red oil.

2) Uéing the compound (8.0 g) obtained in 1), a reaction
was made in the same manner as in 2) of Production Example 14. The
subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexahe= 1 : 3) produced the
desired compouﬁd (4.4 g; yield, 65%) as white crystals.
Production Example 25
Synthesis of 3-chloro-N-(2-pyridyl)aniline

1) Using 3-chloro-acetanilide (5.09 g) and 2-bromopyridine



brine, dried over sodiumsulfate, and filtered. The filtrate was
concentrated and dried to obtain N-[2-(1-hydroxy-1-nethylethyl)
phenyl]Janiline (6.3 g, crude product) as a pale brown oil. 3) A
phosphoric acid (60 nml) solution of th59corrpound (3 g) obtained in 2) was
stirred at roomtenperature for 17 hours. After water was added, the
sol ution was nade basic with sodi um hydroxi de and extraction with ethyl
acet at e. The organi ¢ phase was washed with water and saturated brine,
dried over. sodiumsulfate, and filtered. The filtrate was concentrated
under ri&3ed) priakearcEionwps Pade-in the Famespanperas gyl ofgPEpduction
gel colum chromat ography (devel opi ng solvent, ethyl acetate : hexane = 1 :
30) t o Exemmle t hé. defhedsubapausat( perificatien bw)sibigaygebweodumnte
solid. Production Exanple 43 Synthesis of 4H 3, 1-benzoxazin-4-one 1 A
t ol ueneehrprgd-agraphy (devieleping sodivente sthyl agetat® :ahexanes £ #cidd
(170 M) was heated under reflux for 4.5 hours. After the solution was
al | onednasiuassl 3-phlane—Nad 2apyad dyd Jagehkanisl i o6l « @8 9, Texudey pradacier e
collected by filtration and washed with hexane. The resulting crystals were
dried @&s Bl dxewn ©@idnder reduced pressure to obtain N-fornyl-anthranilic
acid (244 .0 g, crude product) as white crystals. 2) Tri et hyl
or t hof or mat e 20550 Wsjingatheddenpoundhé8cBfpshinabtained ¢n bhyaanseackiom
and the m xture was heated to make a solution. The solution was distilled
at or diwas magieedouthet same marnen s sk d) Wi PresiuatiprnpAxampls IdouThe
75[err]C. Unreacted triethyl orthofornmate was renoved by evaporation under
reducedyhsesmant purifigation by 705ikicucgohs 9lpmnat ehromatograpiC
urder reduced pressure, and the thus-obtained liquid was allowed to cool to
obt ai n (develening sediventnd ethyd. acgtalie|:d hegane sschirreformatel yell ow
crystals.

Y 2) produced the desired compound (4.82 g; yield, 79%) as a white solid.

Production Example 26
Synthesis of 2-fluoro-N-(2-pyridyl)aniline

1) Using 2~fluoroacetanilide (4.6 g) and 2-bromopyridine
(9.5 g), a reaction was made in the same manner as in 1) of Production
Example 14. The subsequent purification by silica gel column
chromatography (developing solvent, ethyl acetate : hexane=1 : 1.5)
produced 2-fluoro;N—(2—pyridy1)acetanilide (5.2 g, crude product)
as a red oil. '

2) Using the compound (5.2 g) obtained in 1), a reaction
was made in the same manner as in 2) of Production Example 14. The
subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexane = 1 : 5) produced the
desired compound (2.0 g; yield, 47%) as white crystals.
Production Example 27
Synthesis of 2-chloro-N-(2-pyridyl)aniline

1) Using 2-chloro-acetanilide (5.1 g) and 2-bromopyridine



Producti on Exanpl e 44 Synt hesis of

N- ( 2- br onoet hyl ) - 10, 11- di hydr o- 10- hydr oxy- 5H di benzo[ b, f] azepi ne 1)

Acetyl chloride (11.0 mM) was added to _a chloroform (250 m ) sol ution of

5H di benzo [b, f]azepine (25.0 g) under 80ce-cool i ng. The sol ution was heat ed
under reflux for 30 mnutes, then allowed to cool. The organi c phase was
washed with a saturated sodi um bi carbonate aqueous sol ution, water, and
saturated brine; dried over anhydrous sodiumsulfate; and filtered.

The filtrate was concentrated, and the resulting residue was .
recrystd 45 9dd 3 TeAcion wasdnade o khgcsame MnAer as in 1) of Production
N-acetyl -5H-di benzo[ b, f] azepine- (28.6 g; yield, 94% as _a ,white solid. 2)
Sodi umBxampdie oldte (TBD ARbsgayent| P icatiar G0 §ilisne Ivldecgolymm
acetonitrile (20 m) solution of the conpound (7.00 g) obtained in 1). The
mi xt ur echromatagraphih ddevedioping aolveniu ethyl aeatate codrexanm Fil terkd.
The filtrate was extracted with chloroform_ The organic phase was washed
with weteed and)sproduced 2rehborodii-¢d4-~pysddydn ilgeis (%9 gul caude
and concentrated. The thus-obtained residue was purified by silica gel

col um mrtaduah o@siphyredieavbl opi ng sol vent, ethyl acetate : hexane = 1 : 2)
to obtain N-acetyl-5H di benzo[b, f]azepi ne-10, 11-epoxide_ (3.45 g; yield,
469 as a yel2)ow aMsigieddhe gogpangsl (H.9 9)i tobtainedi ie 1), 88 Hramddon
added to a chl orof orm (35 71 m) solution of the conpound (3.45 Q)

“obt ai netas magle ianthehsawel nannervas iea? L Rreduation Bxanple didwt She
After the solution was allowed to cool, the solution was washed with -a 10%
sodi umsnbsequentyudngitigation, brensiditavagel afelumnyr ghrgmptogxraphy
The resulting .solution was dried over anhydrous sodiumsulfate and
filteredevelnming |50kventnsethint catebabe, s ahexane Fhidis:oB)apkeduced the

desired compound (3.45 g; yield, 56%) as white crystals.
Production Example 28
Synthesis of 3,5-difluoro-N-(2-pyridyl)aniline

1) Using 3,5-difluoro-aniline (3.8 g), a reaction was made
in the same manner as in 1) of Production Example 16 to obtain
3,5~difluorocacetanilide (4.86 g; yield, 97%) as a white solid.

2) Using the compound (4.8 g) obtained in 1) and 2-
bromopyridine (8.85 g), a reaction was made in the same manner as
in 1) of Production Example 14. The subsequent purificationbysilica
gel column chromatography (developing solvent, ethyl acetate : hexane
=1:2tol : 1) produced 3,5-difluoro-N-(2-pyridyl)acetanilide (6.46
g, crude product) as a red oil. ‘

3) Using the compound (6.4 g) obtained in 2), a reaction
was made in the same manner as in 2) of Production Example 14. The
subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexane = 1 : 3) producedthe

desired compound (3.54 g; yileld, 61%) as a white solid.



resi due was purified by silica gel colum chromatography (devel opi ng

sol vent, ethyl acetate : hexane = 1 : 1) to obtain N acetyl-

10, 11- di hydr o- 10- oxo- 5H di benzo[ b, f] azegi ne (3.04 g; yield, 94% as a

yel l ow solid. 4) Pot assi um tert-but oxbde (3.1 g) and water (153 [err]l)

were added to a tetrahydrofuran (20 m) solution of the conpound (1.01 Q)

obtained in 3), and the solution was stirred at 80[err]C for 1.5 hours

under heating. The solution was allowed to cool andpoured into water,

foll ovved by extractlon W|th et hyl acetate. The organi ¢ phase was washed
odaG: Dlr e he, dried over anhydrous sodium sul fate, and

filtered. The f||trate was concentrated and the resulting residue was

puri f i edymtheisliisc o fg8l-fdaiarariephenytlognmibhing devel opi ng sol vent, et hyl

acetate : hexane =1 : 5) to obtain

10, 11- di hydr 01)0- oxUsikgdBbEhuofrbacetanpilide( (246ng) andbiomodiEnzene (9.4

yel | ow solid. 5) Bronpacetyl brom de (478 [err]l) was added to a

chl or of g)m @lEedick ion wasomade time thenEame datdentyas oim al pedfi Bré)iucmiabn

the solution was heated under reflux for 30 mnutes. The solution was -

al | oned Exampde |, 14ashahev shbaetaentnpuwat fiedetlohr ibye, sabilcdr igel ocelumn

anhydrous sodiumsulfate. After filtration, the filtrate was concentrated,

72 and tdhromatogriaphy ¢sieved opingosollvent ,bethyli acegakecol hexane = 1 : 2)

chromat ogr aphy (devel opi ng solvent, ethyl acetate : hexane =1 : 3) to

obt ai n wricdaceth3-flucroN<{phenylaweseanyilidé, 1{1dabydroylield, 21%) as a

ox0- 5H-di benzo[ b, f]azepine (827 ny, quantitative). 6)

BH3- t et ipmirpdreoioddan (6.6 nmM) was added to a tetrahydrofuran (10

m- solution of the conpound (827 ng) obtained in 5). The sol ution was

stirred for 3@)m nuUsingntthe compoundi (1), 46hg) abtadmed énpk) at ar echatibn

hour. After the solution was poured into water, the m xture was extracted

wi th et wds madeaiin. tHeesamgamnmner as in 2) of Production Example 14. The

subsequent purification by silica gel column chromatography .
(developing solvent, ethyl acetate : hexane = 1 : 6) produced the
desired compound (1.15 gj jrield, 96%) as a pale brown oil.
Production Example 30

Synthesis of 3-methyl-N-(2-pyridyl)aniline

1) Using 3-methylacetanilide (4.48 g) and 2-bromopyridine
(9.49 g), a reaction v;ras made in the same manner as in 1) of Production
Example 14. The subsequent purification by silica gel column
chromatography (developing solvent, ethyl acetate :hexane =1 : 1)
produced 3-methyl-N-(2-pyridyl)acetanilide (6.87 g, crude product)
as.a pale yellow oil.

2) Using the compound (6.8 g) obtained in 1), a reaction
was made in the same manner as in 2) of Production Example 14. The
subséquent purification by 'silica gei coluxﬁn chromatography
(developing solvent, ethyl acetate : hexane = 1 : 3) produced the

desired compound (4.94 g; yield, 89%) as white crystals.



phase was washed with water and saturated brine, dried over anhydrous
sodium sul fate, and filtered. The filtrate was concentrated, and the
resulting residue was purified by sili gé\ gel colum chromat ography

(devel opi ng sol vent, ethyl acetate : h Zne = 1 : 5) to a pale yellow

anor phous substance to obtain the desired conpound (545 ny; yield, 68%.
Production Exanple 45 Synthesis of '

N- (2-chl oroet hyl )-10, 11- di hydr o- 2- hydr oxy-5H di benzo[ b, f] azepi ne 1)
Phosphoryl trichloride (12.3 m) was added dropw se to dinmethyl formam de
anhydrimm—ﬁxm Pt ogen at nosphere and under ice-cooling, and the
solution was stirred_at room tenperature faor l,(_)l,m nut es.

N- ( 2- br S¥BEREPLE- 08 BTRELRONYoN5G2rPEEAAN Y ANILiNg epine (16.0 g) was added
to the reaction solution under ice-cgfll,ing g%nr,g t he solutiqQn was stirred at
100[ err] C for 120 ni H§iBg. 3-RtKYAPLIINGS(bolf &) 1 @ SACE 1M WAS made 1in
neutralized with a 2N sodi ym hydr oxi de_agueous_sol uii o and extracted with
ethyl atBEaBemeTMENBRE, a8t 1ok} Oof ?FQ%!&?\q%boW Exa P@nﬁo s‘?ﬁ'%?’a‘! &l Bt Se,
dried over anhydrous sodiumsulfate, and filtered. The filtrate was

concent PEPWR §Rdidheompound A§ -6e Gid AL ERARENS)ed by silica gel col um
chr omat ographip(devel Qpi ng solvent, ethyl acetate : hexape = 1 : 10 to 1_:
5) to obtain ( 2- PELBE LIS Hhoyacetpanibide ¢4 .36 gk Phtadingd,in b) and
flazepine (13.3 g;, yield, 83% as a reddjsh yellow oi,l. ﬁ)

Tri f | uoPoREEmEPYTidine (9549 ¢y a\ﬁa%ac’fa’d%rédyast gade, i theof 3net RARReY 129
m ) soluytion of the compound (12.80 g) obtained in %éj,nd,er I ce-cool jng. A
di chl or dRet hQRPRBINGH IOR BRATPER 1k - mT@ SpBSeaYsnt RS Yoat o0 by Rkl 19
sl~ewW y added dropwi se thereto, The sol utjon S stirreg it room t enper at ure
for 1.598hFRLUMChIGPALLIFaRhY; (developing Sod venk wREBY am¥%=§§%m

solution to
=1 :1to2 : 1) produced 3-methoxy-N-{2-pyridyl)acetanilide (6.6

g, crude product) as a reddish brown oil.

3) Using the compound (6.6 g) obtained in 2), a reaction
was made in the same manner as in 2) of Production' Example 14. The
subsequent purification by silica gel column ch}:omatography
(developing solvent, ethyl acetate : hexane =1 : 4 to 1 : 3) produced -
the desired compound (4.77 g; yield, 80%) as a colorless oil.
Production Example 32
Synthesis of 3-f1uoro-N—(q—fluorophenyl)aniline

1) Using 3-fluoro-acetanilide (3.4 g) and 1-fluoro-3-
iodobenzne (10.0 g), a reaction was made in the same manner as in
1) of Production Example 14. The subsequent purification by silica
gel column chromatography (developing solvent, ethyl acetate : hexane
= 1 : 3) produced 3-fluoro-N-(3-fluorophenyl)acetanilide (3.08 g;
yield, 56%) as a brown oil.

2) Using the compound (3.08 g) obtained in 1), a reaction

was made in the same manner as in 2) of Production Example 14 to obtain



separate the organi c phase. The aqueous phase was extracted with
chloroform The resulting extract was conbined with the above organic
phase. The conbi ned organi c phase was hed with water and saturated
brine, dried over anhydrous sodi um sul e, and filtered. The filtrate was
concentrated and the thus-obtained residue was purified by silica. gel

col um chromat ogr aphy (devel opi ng sol vent, ethyl acetate : hexane =1 : 7)
to obtain N—(2-ch|oroethy|) 2- fornyl oxy-10, 11-di hydr o- 5H di benzol[ b, f]

azepine,_(4.88 %E ‘¥Ie d, 36% _as_a_ _col orlesg 0| 3) Sulfuric acid (1 m)
was add &% TYPBPANE5a%1 § CHBLRARFOLES ? M) mxed solution of the

COnpougﬂgéiﬁé%ﬁé%&ﬁigﬁéﬂgﬁéén 2), and the solution was stirred at room

t enper er concentration, ethyl acetate was added

e ot et SPLY PRSP G L R, St urated bri e, and

N( zciﬂf’ii‘ééﬁi?) RS e riatsianlide. 6 pEng) B AzpPRORYE iing

o o L M LR L e o ST S AR S 1B, £ S Bk

COTOU g mty 312 U EhS appssment oot E1SAREL by a0y DL ARIRL ©
chromatography (developing solvent, ethyl acetate : hexane =1 : 1)
prbduced 2-methyl-N-(2-pyridyl)acetanilide (6.9 g, crude product)
as a yellow oil.

2) Using the compound (6.9 g) obtained in 1), a reaction
was made in the same maﬁner as in 2) of Production Example 14. The
subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexane =1 : 4) produced the
desired compound (4.0 g; yield, 72%) as a white solid.

Production Example 34
Synthesis of 2-methoxy-N-(2-pyridyl)aniline

1) Using 2-methoxy-acetanilide (5.0 g) and 2-bromopyridine
(9.59), a reaétion was made in the same manner as in 1) of Production
Example 14. The subsequent purification by silica gel column
chromatbgraphy (developing solvent, ethyl acetate : hexane =1 : 1)
produced 2-methoxy-N-(2-pyridyl)acetanilide (4.3 g, crude product)
as a yellow oil.

2) Using the compound (4.3 g) obtained in 1), a reaction
was made in'thé same manner as in 2) of Production Example 14. The

subsequent purification by silica gel column chromatography

(developing solvent, ethyl acetate : hexane = 1 : 3.5) produced the



76 Table 2 Production Conmpound Pr oducti on Compound Producti on
Conmpound Exanpl e Exanpl e Exanple [err]
77 Exanplel Synthesis of

3-[ 1- (2- (NN-di pheny! ani no) et hyl ] pi peri @4e-4-yl]- 3H qui nazol i n-4-one

di hydrochl oride Step 14) (2-bronoethyl)di phenyl amne (VI11)

1, 2-Di bronpet hane (49 M) was added to a diisopropylethylamne (48.6 nl)

sol ution of diphenylanine (4.7 g9), and the solution was heated under refl ux
for 14 hours 135[ e fter th ilon was allowed fp.cool to room

t enper St THEES @R#qQﬁvég 4§$tu¥a? éﬁ% )eBfed WTE1$AL19n, and washed
w th tol uepe. Ihe f||tr t e, was concentrated under reduced pressure, and the
t hus- o-’~ et s etiee—ptiri fi ed by silica gel columm chromat ography
(develo so] ven hexane)_t o_obt ai, he d slred conmpound (2.0 g; vyield,
2600 aSERTARRIY 7} it IO Yo 2 TPy SithABnRLEn

CE e S OS ot R nn%gvi;b%e%‘émaaﬁﬁﬁdéwdmcmw AebremoBYgidige

added t i met hyl fornmam de (500 ml ). solution of 2-am.nobenzoic acid

eth ﬁggmrneéeaaﬁlaweaﬁw% 1&‘%% heSams magpgrias, jo bkﬁfeREBSPF&} F’e
45,7 e-coolin and the solution was stirred_overnight at room
'Eenper dfe A\ager tFRe r SRbsEgNel; uPPBﬁf%ﬁi‘tE:BHcém r§tlgcangelr Geduldded

thereto andthes | ut ) s extracted with ethyl acetate. The organic
bhase. vEREBRN R SIS0 T4 [FSL o ¢ I H L RS Ak o RS T dn + 1
vater, to ethyl acetate) produced 3-nitro-N-(2-pyridyl)acetanilide (6.64

- g, crude product) as a pale brown oil.

2) Using the compound (6.64 g) obtained in 1), a reaction
was made in the same manner aslin 2) of Production Example 14. The
subsequent purification by silica gel column chromatography
(developing solvent,.ethyl acetate : hexane = 1 : 1 to chloroform)
produced the desired compound (3.58 g; yield, 55%) as a yellow solid.
Production Example 36
Synthesis of 2,6-difluoro-N-(2-pyridyl)aniline

1) Using 2,6-difluoroaniline (10 g), a reaction was made
in the same manner as in 1) of Production Example 16 to obtain
2,6-difluoro-acetanilide (13.6 g, quantitative) as a white solid.

2) Using the compound (5.13 g) obtained in 1) and 2~
bromopyridine (9.49 g), a reaction was made in the same manner as
in 1) of Production Example 14. The subsequent éurification by silica
gel column chromatography (developing solvent, ethyl acetate : hexane
=1:2tol : 1) produced 2,6-dif1ﬁoro—N—(2—pyridyl)acetanilide (8.0
g, crude product) as a pale yellow oil.

3) Using the compound (8.0 g) obtained in 2), a reaction



a saturated sodi um bi carbonate aqueous sol ution, water, and saturated
brine, and dried over sodiumsulfate. The thus-obtained residue was
recrystallized fromethyl acetate-hexang to obtain the desired conmpound
(64.5 g; yield, 729 as pale yellow cr@gt al s. 78 Step 2)

3- (1- Et hoxycar bonyI pi peri di n-4-yl)-3H quinazolin-4-one (VI) A form c acid
(350 M) solution of the conmpound (64.5 g) obtained in the above Step 1)
was heated under reflux for 16 hours. The reaction solution was allowed to

cool to_roomitenperature, concentrated der ed ceqd.preasure, a

extr actiaP HAdT dfy GRSt BHe BHIR A% d% FhsRELS Egueo%%e
sol ution was added to .t Xiract vvash | wat er, and sat ur
brine, T4 "(ﬁf&r Jf%ﬂeb%nosﬁﬁh%%ntq eoc e r%’bﬂ?f%%t%?’éiﬁﬁ
to obtar d.esrre ou 60. ield, 91% as a aIe ) :
Step 3)t ﬁ@%%. %m%ﬁ% s Wswang T L 554, Hyapa gha “the
brom de: acet i acr d was agd e_conpo ) obtained in
the ab&iRPik t‘rgé%l%"ti%e S gﬁ%yr%ﬁ 1[% L*inig:é] 't 60[err]C .
The reaction soI utlon s concentrated under reduced pressure neutralized
with 4@’5@%@@Md extracted with chloroform The extract was
washed wi t Wa.ter ted b dri ver. sodi um sul fate, and
concentésv’lé’t tarbe'oiéi?d{]g‘? T -?f?)?%’ﬁ’r&%??ﬂéla’éér red conpound (40.7 g;
yi el d, 88% a wWhi t

3-[1-[ 2- (N, Noh phert gﬂﬂ\ﬁwnﬁm (19 3hr 35255190 RBmage)
Sbove SRS eeﬁr“s%‘né&%ﬁ?‘ 8 &) o ST o pbLS %lgp”ffi) '95%%}%
potasstn B Lieca Saor IoRL50 Y0ARR, 5ha) e AN ncn B

2) Using the compound (5.13 g) obtained in 1) and 2-
bromopyridine (9.49 g), a reaction was made in the same manner as
in 1) of Production Example 14. The subsequent purificationby silica
gel column chromatography (developing solvent, ethyl acetate : hexane

: 1) produced 2,3-dif1uoro-N-(2-pyridy]'.)acetanilide (8.8 g, crude
product) as a pale yellow oil.

3) Using the compound (8.8 g) obtained in 2), a reactiom
was made in the same manner as in 2) of Production Example 14. The
subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexane = 1 : 4) produced the
desired compound (4.80 g; yield, 78%) as a white solid.
Production Example 38
Synthesis of 1l-hydro-10-methyl-5H-~dibenzo[b,e][1l,4]diazepin-11-
one

A 1,4-dioxane (25 ml) solution of 10,11-dihydro-5H-
dibenzo[b,e}[1l,4]diazepin-11-one (2 g) and potassium tert-butoxide

(2.35 g) was heated under reflux. After 1 hour, methyl iodide (1.78



extracted with chloroform The extract was washed with water and 79
saturated brine, and dried over sodiumsulfate. The thus-obtained residue
was purified by silica gel colum chrogg ography (devel opi ng sol vent, ethyl
acetate: hexane =1 : 1) to obtain the sired conpound (1.6 g; yield, 55%
as a white solid. Step 13) Hydrogen chloride-ether (15 n) was added to a
chloroform (1 m) solution of the conpound (1 g) obtained in the above Step
4) under ice-cooling, and the sol ution vvas stirred at roomtenperature for

o nor WY, v Bteh (5P b hlon vl EBORE. M haner (208, oS “PeRuftiss
\glm[ f ?[ %@ﬁ&%@% ﬁe&&%?ﬁgé?{;%e& ﬁ?:F?ux. After 4 hours, the solution
(2 L?’@%Dé‘%#ﬁé gﬁ“ﬁ?ﬁi % %%owﬁe@&zﬁ%e S 'Ft?n%' %@eraﬁ?égﬁmée MOARA ERSREL 100
st rotinphadtc FHE Wiféonc faed Vs v albadiven. (o it el
1L r s w@% cgnf-f" eﬁgr%& Paieas, BRTRFRGH Bhedi VIt weter
822??2&%? %%%h‘bﬁg %Eiéaﬁéseeﬁ%?'sﬁg?vé?' $ediigcp pgnﬁ%it%rf’an%%ﬁi%%%dt-“ewne
3[1[ I benzo az y pi perj Jn -

glszng- e o ﬁ%:co%%q%]ﬁjfgﬁ;(% bt a ned | ‘F’:ﬁﬁ“@)‘b‘%)&‘l’?&&?ﬁfﬁidl
a \Leacg &o l%b% ﬂ‘f%‘?ﬁé‘ﬂngﬁl té" qqg)nﬁg?vﬁ OPFrngt%‘b{‘lé) foIm : The

methanol = 100 : 1 to 50 : 1) to obtain the desired compound (1.14

g; yield, 53%) as a .pale brown white solid.
Production Example 39
Synthesis of 2-methyl-N-(3-methyl-2-pyridyl)aniline

1) Using 2-methylacetanilide (4.48 g) and 2-bromo-3-
methylpyridine (10.3 g), a reaction was made in the same manner as
in 1) of Production Example 14. The subsequent purification bysilica
gél column chromatography (developing solvent, ethyl acetate : hexane
=1 : 3) produced 2-methyl-N-(3-methyl-2-pyridyl)acetanilide (7.2
g, crude product) as a pal_e brown oil.

2) Using the compound (7.2 g) obtained in 1), a reaction
was made in the same manner as in 2) of Production Example 14. The
subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexane = 1 : 5) produced the
desired compound (3.98 g; yield, 67%) as a white solid..
Production Example 40
Synthesis of 2-ethyl-N-(2-pyridyl)aniline

1) Using 2-ethyl-aniline (10 g), a reaction was made in the



80 thus-obtained residue was purified by silica gel colum
chromat ogr aphy (devel opi ng sol vent, chloroform: nethanol = 40 : 1) to
obtain the desired conpound (888 ng; yield, 919% as a yellow solid. Step
13) Using the conpound (888 ny) obtain®d in the above Step 4), the reaction
was performed in the same manner as in Step 13) of Exanple 1 to obtain the
desired conpound (960 ng, quantitative) as a pale yellow powler. Exanple 3
Synthesis of 3-[1-[2-(N-benzyl-N phenyl am no) et hyl ] pi peri di n-4-
yl ] -3H qui nazol i n-4-one hydrochloride Step 14) .
N ( 2- breamethan)en- e niy| ihi pEn8roductions Examplents | tai phkaing 2eethyland
1, 2-dibronoethane (9.39 g), a reaction was perfornmed_in the same manner as
in Stepaqepanilidentl®-2. gThpields- 98% hi Asdar wbitgesedddpurified by silica
gel colum chromat ogr aphy (devel opi ng sol vent, ethyl acetate : hexane = 1 :
40) to obtai 2 he disingdtbensmompoynd 18499 9kl abtaingdasim Bllueand| | @+ sh
white oil. Step 4) 3-[1-[2-(N-benzyl - N- phenyl am no) e
t hyl ] pi pconaepyridiné - (BH g hazal Freadtbon vay madeginhtheospuentamEyr g
obtained in the above Step 14) and the conpound (459 ng) obtained in the
above Simp)3)f proHuetioa Exampleddt.i oThemhmaquentepurifibetioncbywiddcas
in Step 4) of Exanple 1. The thus-obtained residue was recrystallized from
et hyl agel epdumn clirenategraphyi(developingsoléeéstapthykhcetat® : hexmie
brown needle crystals. Step 13) Using the conpound (673 ng) obtained in the
above Steb : 2}¥)praducdt2-eethypb-We(2-epyreidyh) abetanid iden(ér 34s g,n Stuspe
13) of Exanple 1 to obtain the desired conpound (648 ng; yield, 89% as
product) as a pale brown oil.

- 3) Using the compound (8.34 g) obtained in 2), a reaction
was made in the same manner as in 2) of Production Example 14. The
subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : hexane = 1 : 5) produced the
desired compound (3.28 g; yield, 55%) as a white solid.
Production Example 41
Synthesis of 2-propyl-N-(2-pyridyl)aniline

1) Acetyl chloride (5.6 ml) and triethylamine (12.5 ml) were
added dropwise to a chloroform (50 ml) solution of 2-propylaniline -
(10.5 g) in this order under ice-cooling. The reaction solution was
stirred at room temperature for 3 hours. The solution was
concentrated under reduced pressure, and the thus-obtained solid was
washed with water and collected by filtration. The resulting residue
was recrystallized from ethanol-water to obtain 2-propylacetanilide
(11.85 g; yield, 86%) as white crystals.

2) Using the compound (10.6 g) obtained in 1) and 2-

bromopyridine (18.9 g), a reaction was made in the same manner as

in 1) of Production Example 14. The subsequent purificationbysilica



colorless needle crystals. xanple 4 Synthesis of

3-[1-[3-(10, 11- di hydr o-5H-di benzo[ b, f] azepi n-5-yl)

propyl ] pi peridi n-4-yl]-3H qui nazol i n-4-one Step 14)

N- ( 3- br omopr opyl ) - 10, 11- di hydr o- 5H di be@g&o[ b, f] azepine (VII1) Using

5H- di benzo(b, f]azepine (5.0 g) and 1, 3-di bronopropane (52.2 g), a reaction
was perfornmed in the sanme manner as in Step 14) of Exanple 1. The

t hus- obt ai ned residue was purified by silica gel colum chromat ography
(devel opi ng sol vent, hexane to chloroforn) to obtain a crude product (10.0
g) as ygkl®sltnn cEroffabtoyraghyndeveloping coliranty) ethyl decétgie wasendned
to a tetrahydrofuran (50 m) solution of the thus-obtained crude product
(5.1 9) = 2ndl INPriduded 2 -Wopil-N-ok Jbyr j&setanillidel p14545ghottade
under normal pressure. After the reaction solution was filtered wth -
celite, pkbauttht adt & yelleanedntrated and purified by silica gel colum
chromat ogr aphy (devel opi ng sol vent, hexane to chloroform to obtain the
desired conpognd (4y8%n§; thébshmpdPia €54 24 V) icbtRindd I e 4) albeast 164
conmpound (759 ng) obtained in the above Step 14) and the conpound (500 ng)
obt ai neg¢las'mbie PRI Hfke RartferOs¥ e 2, o PeaduCRI e ExBRRLe MR] | BhEhe
same manner as in Step 4) of Exanple 1. The thus-obtained residue was
purifiegub¥egubnta pArifIcdFionhr BFRL QANARY (&Y el ol SENEGHhatography
chloroform: “methanol = 40 : 1). 82 The resulting product was further
subj ect gdelre16p3hYS sallvient!,| @thi0AcRitatle aCaiadifshdaxane; t9) OpfddiicédCthe
desired conpound (745 ng; yield, 74% as a white solid. Exanple 5 Synthesis

of 3- [ dbgitré. tompolandr q1b160%%- Siediderd p. & [ Wifilte crystals.
Production Example 42
Synthesis of 9,10-dihydro-9,9-dimethylacridine

1) A mixture of methyl 2-aminobenzoate (7 g), iodobenzene
(3.9 m1), potassium carbonate (6.4 g), and copper powder (0.46 qg)
was heated at 180°C for 17 hours. The reaction solution was allowed
to cool to room temperature, and ethyl acetate was added thereto.
The resulting mixture was stirred and filtered with celite. The
filtrate was washed with ethyl acetate and concentrated under reduced
pressure. The thus-obtained residue was purified by silica gel column
chromatography (developing solvent, ethyl acetate : hexane =1 : 30)
to obtain methyl 2-phenylaminobenzoate (7.13 g; yield, 90%) as a
pale yellow solid.

2) Methyl lithium (89 ml) was added dropwise to an ether (35
ml) solution of the compound (7.1 g) obtained in 1) at a temperature
of -78%:‘in a stream of argon air, and the solution was stirred for
3.5 hours at room temperature. Icewas put into the reactionsolution,
and the solution was stirred in an ice bath. After the solution was

extracted with ether, the extract was washed with water and saturated



di azepi n-5-yl ) et hyl ] pi peridi n-4-yl}-3H qui nazol i n-4-one hydrochl oride Step
14) 5-(2-bronoet hyl )-10, 11-di hydr o- 5H di benzo[ b, e] [ 1, 4] - di azepin-11-one
(VII'l1) Using the conmpound (1.0 g) obtained in Production Exanple 1 and

1, 2-di bronoet hane (8.94 g), a reaction @®s perforned in the same manner as
in Step 14) of Exanple 1. The thus-obtained residue was purified by silica
gel colum chromat ography (devel opi ng sol vent, ethyl acetate : hexane =1
2) to obtain the desired conpound (146 ng; yield, 9.7% as a pale,

yel | owi sh-whi te, anorphous substance. Step 4)

3-[ 1- [ 2btife llddi bd dovet lsodbuntsdlifateq[ ] [fliildlered. The filtrate was
di azepi n-5-yl ) et hyl ] pi peridin-4-yl]-3H quinazolin-4-one (1) An acetonitrile

(5 M) eohténtratédt andc adpied dt624btain oNt-32rgd ~hydiroayalcwme tiyetiHy 1 )
t he conpound (174 ng) obtained in Step 3) of Exanple 1, potassium carbonate

(105 ng%heﬁﬁﬂ]&ﬁﬂlﬂﬁbi ei. deg( lérude) produtad)t &b uadpalecblrown’ @ill4 hours.
After the solution was allowed to cool to roomtenperature, water was added

thereto, and 3je sméﬁﬁﬁpmi@mdmtpdovmw so Dt i o eto @hé%@dﬁﬁ&t%ws
washed with water and saturated brine, and dried over sodium sul fate. The

resul ti gy obtsidie’dl WaS2 P walsli et bya dd kaamgeémgekaﬁarémquw@ﬁ@y After
(devel opi ng solvent, chloroform: nethanol = 20 : 1) to obtain the 83

desi r edws0EP oS dddéd rkhe it id)wass maddidas f0hiibh Sdiuls hydtdigi dae
conpound (240 ny) obtained in the above Step 4), a reaction was perforned

in the gpdFeRBraActiéh witht aithhdl fdetxedap! e Thd Orefmid piisdlafd afhshed
conpound (238 ny; yield, 919% as a white solid. Exanple Synt hesis of

3- [ 1- [ 4with Nwdtpkenyidnisuturdtdd mhpehedi dried Jovedt §od famobul f&t¥)e and
hydr ochl ori de Step 15) 4-(NN-di phenyl am no) butyl acetate (XXI)
filtered. The filtrate was concentrated under reduced pressure, and
the resulting residue was purified by silica gel column chromatography
(developing solvent, ethyl acetate : hexane =1 : 30) to obtain the
desired compound (123 mg; yield, 4%) as a yellowish white solid.
Production Example 43
Synthesis of 4H-3,1-~benzoxazin-4-one
1) A toluene (1100 m1) solution of anthranilic acid (205.5
g) and formic acid (170 ml) was heated under reflux for 4.5 hours.
After the solution was allowed to cool, hexane was added to crystals
deposited. The crystals were collected by filtration and washed with
hexane. The resulting crystals were dried at 110°C under reduced
pressure to obtain N~-formyl-anthranilic acid (244.0 g, crude product)
as white crystals.
2) Triethyl orthoformate (550 ml) was added to the compound
(272.8 g) obtained in 1), and the mixture was heated to make a solution.
The solution was distilled at ordinary pressure to remove substances

with boiling points of about 75°C. Unreacted triethyl orthoformate

was removed by evaporation under reduced pressure. The resulting



A di met hyl sul f oxi de anhydride (10 m) solution of sodium hydride (1.4 g)
was stirred at 50[err]C for 15 mnutes in a stream of argon gas. A

di met hyl sul foxide (15 m ) solution of diphenylam ne (3.0 g) was added

t heret o under ice-cooling, and the sol ut#on was stirred at roomtenperature
for 0.5 hours. After 4-bronobutyl acetate (10.4 g) was added thereto, the
reaction solution was stirred at 60[err]C for an additional 4.5 hours.
Water was then added thereto under ice-cooling, and the solution was
extracted with ethyl acetate. The extract was washed with water and

sat ur at esediiduee, was dedapotatedr atodi4d0fCs winidere. rddaeceduspoéssaned raael dthe
was purified by silica gel colum chromatography (devel opi ng sol vent, ethyl
acet at e thus>stittaindd . 11ghido wald callawedudte mroolicto( bbtain athe \desred
oil. Step-16) 4-(NN-di phenyl am no)butanol (XXI1) A 1N sodi um hydroxi de
agqueous compbumd (BBl )gyepielidpdel®) aasewhdtel toSpalle gellloworrystdbs.

crude product (7.5 g) obtained in the above Step 15), and the solution was

stirred eaddor 2.5 hours. After the reaction solution was
concentrated, water was added to the concentrate, and the resulting
sol uti onsyypshésds act egdf 84y w 2lbedrvetipgE) 210, 1Thaibytiracl owhydRsHedSH-
with water and saturated brine, and dried over sodi um sulf ate. he

thus-obtﬁﬁwdwjﬂ}@z@gﬁnauri fied by silica gel colum chronat ography
(devel opi ng sol vent, ethyl acetate : hexane = 1 : 3) to obtain the desired

conpound (3.6 Py Vi eldbtPl Vhlatide P2l baRE) ids addd td)a chloroform (250
4- (N, N- di phenyl am no) but'yl nmet hanesul fonate (VII1) Triethylamne (0.69 nl)

and et hene $d1udivn CBIFOSHARihENZI[B] E %wzepiaéd(sﬂsto ) UindelrofieeRIdVUELNG D
ny- solution of the conpound (1.0 g) obtained in Step 16) under

I ce- coolTHe, st i w&S Uhéatgd S@hdér OfePRGxS ok’ 80 @l nutes,! eheal ALTSwéar

10 mnutes. After the solution was extracted with chloroform the extract

was washgsl #bdéd. The organic phase was washed with a saturated sodium
bicarbonate aqueous solution, water, and saturated brine; dried over
anhydrous sodium sulfate; and filtered. The filtrate was
concentrated, and the resulting residue was recrystallized from ethyl
acetate-hexane to obtain N-acetyl-5H-dibenzo[b,f]azepine (28.6 g;
yield, 94%) as a white solid.

2) Sodium hypochlorite (150 ml) and silicone dioxide (10

g) were added to an acetonitrile (20 ml) solution .of the compound
(7.00 g) obtained in 1). The mixture was heated under_feflux for 2
hours, allowed to cool, and filtézjed. The filtrate-was extracted
with chloroform. The organic phase was washed with water and
saturated brine, dried over anhydrous sodium sulfate, and
concentrated. The thus~obtained residue was purified by silica gel

- column chromatography (developing solvent, ethyl acetate : hexane

=1

2) to obtain N-acetyl-5H-dibenzo[b,flazepine-10,ll-epoxide
(3.45 g; yield, 46%) as a yellow amorphous substance.

3) Lithium iodide (1.86 g) was added to a chloroform (35



water and saturated brine, and dried over sodiumsulfate. The

t hus-obtained residue was purified by silica gel colum
chromat ogr aphy (devel opi ng solvent, ethyl acetate : hexane =1 : 2) to
obtain the desired compound (1.1 g; yiefid, 86% as a colorless oil. Step

4) 3-[1-[4- (N, N-di phenyl am no) butyl ] pi peridi n-4-yl]-3H quinazolin-4-one
(1) An acetonitrile (6 nf) solution of the conpound (769 ng) obtained in

t he above Step 17), the conpound (460 ng) obtained in Step 3) of Exanple 1,
and potassium carbonate (276 ng) was heated under reflux overnight. After

t'he solgity 881¥Rsonl bEWREE E6mPOAhd! O3 [ 9914 ) 6BREi ALY En 23! 8hdVEle ¥EMftion
thereto and the solution was extracted wth chloroform The extract was

washed wid moied dRde?akdElh@d o & mighees ed RFLErsOoghdMsdihitich WS

t hus- obt ai ned residue was purified by silica gel columm chromatography

(devel opiTilred 120 ctil1VSthe S0t i WalsS Wkl X1 t@p% qto& sodivit BUPMre =
100 : 1) to obtain the desired conpound (772 ny; yield, 85% as a white

sol i d. &s?)sé Hm o9epn&R| & Jhteiﬁ fihuk 4 als &)&dﬁé&a%&ﬁ@edt

ethyl acetate (8 ml ‘uton oft e corrpound obtained 1 n the above

Step 4)ye ﬁ:frl: rﬁi éBiH{:iBB Was s é’fref:oﬁﬁh RUA IS &1k rsﬂ%?at&%urénd

Dep05|te |'s were col Iecte tratio washed w t acet ate,

and recy @ééazed ol basel ﬁéio%zﬂdé w&'rsﬂdceﬂe%ms%ﬁmed

quantlta as a nt hesi’s

3-[1- [éréé\fsz@t? %‘5%2%“195]5?&&% Q‘Z.ﬁ'i‘é'&ygé l%ﬁﬁ'ﬂh]romatography ( developlng

pi peri qui nazol 1I'n-4-one

I g Pram vovened a7 Tt 4 o000 oty i
of the PMPRYithydrd-Do-0R65HEdibenzolb, flazepine ( 3.04 g; yleld, 94%) as
a yellow solid.
4) Potassium tert-butoxide (3.1 g) and water (153 ul) were
added to a tetrahydrofuran (20 ml) solution of the compound (1.01
g) obtained in 3)', and the solution was stirred at 80°C for 1.5_ hours
under heating. The solutionwas allowed to cool and poured intowater,
followed by extraction with ethyl acetate. The organic phase was
washed with water and saturated brine, dried over anhydrous sodium
sulfate, and filtered. The filtrate was concentrated and the
resulting residue was purified by silica gel column chromatography
(developing solvent, ethyl acetate : hexane = 1 : 5) to obtain
10,11-dihydro-10-oxo-5H-dibenzo[b,flazepine (624 mg; yield, 69%) as
a yellow solid.
5) Bromoacetylbromide (478 pl) was added to a chloroform (10
ml) solution of the compound (524 mg) obtaihed in 4), and the solution
was heated under reflux for 30 minutes. The solution was allowed to

cool, washed with water and saturated brine, and dried over anhydrous

sodium sulfate. After filtration, the filtrate was concentrated,



I n Production Exanple 2 in a stream of argon gas, and the sol ution was
stirred at roomtenperature for 0.5 hours. 2-Bronobutyl acetate (6.2 g) was
added to the reaction solutiaon, and the solution was stirred at room
tenperature for 2 hours. After water wag2added thereto under ice-cooling,
the solution was extracted with ethyl acetate. The extract was washed with
wat er and saturated brine, and dried over sodiumsulfate. The

t hus- obt ai ned resi due was used in the next step as it was. Step 16)

2-[ N-(2- et hyl phenyl ) - N- phenyl am no)] et hanol (XXI1) A 1N sodi um hydr oxi de
aqueous ad MtheSoreduPEiNGS ragdeThe OvasTephzigliedd BY) -dilicdy el UictLurin

m ) m xed solution containing the crude product obtained in the above Step

15) undehricarteRftd (devdiopithg BO1VRInt, @thyasasbtated: fRéxdnbosrs At3)
room tenperature. fter t he reactlon sol ution was concentrated, nethanol

and t et rahy GbtfadimAn Wi e W%téﬁba@é@I hero ?H'Liih.ﬂgdr%'illcbl-e
The extr

was extracted with ethyl aceta act was washed wth watér and

sat ur at (yiob,rgmlﬁg}ﬁ(ﬂrﬁ S DI ,é@dutgg-pq{“j Atquantiecdtiive pbt ai ned resi due

was purified by silica gel col'um chr omat ography (devel opi ng sol vent, et hyl

acetate | hexale = b, -fheignpliakgralc dtslecd ABIPOUR (1-adady Vighd, a

229% as a pale'yellow oil

2-[ N (24 I téb’igﬁ,
Tri[et gyf?ﬂ%”%}'ﬁm{ﬁerr]ﬁ)@ﬂ! agg, g%ﬁ’%?ﬁnﬁ}f@cm ri Jﬂl((176 [er)g ]gHﬂa)\A]fenEd
added tgnasq' Ch‘rﬁéoﬁsﬂiﬁﬁlén(v}&’s "Qﬁlfi?éatfef P oMt (438-8bling,

obt ai ned" i n‘t he above Step 16), and the solution was stirred at room

tenper atyyem, her réoﬂoﬁéﬁgeréf:ﬁfé PEE S neR 2ddggebbetpd Goldisi R hdd

extracte W|th chloroform The extract was washed wth water and sa ated

bri ne, E.’L'i‘ﬁdj{lbﬁgro‘iﬁ{e ﬁ@ﬂtﬁﬂewg gkBraditedwien %h%%ﬁ@@éduarﬁ\@%rganlc
purified by sil i ca gel col um
phase was washed with water and saturated brine, dried over anhydrous
sodium sulfate, and filtered.. The filtrate was concentrated, and
the resulting residue was purified by silica gel column chromatography
(developinglsolvent,' ethyl acetate : hexane =1 : 5) to a pale yellow
amorphous substance to obtain the desired compound (545 mg; yield,
68%) .
Production Example 45
Synthesis of N-(2-~chloroethyl)-10,11-dihydro~2-hydroxy-5H-
dibenzo[b, f]azepine
1) Phosphoryl trichloride (12.3 ml) wés added dropwise to
dimethyl formamide anhydride (20.9 ml) in a nitrogen atmosphere and
under ice-cooling, and the solution was stirred at room temperature
for 10 minutes. WN-(2-bromoethyl)-10,11-dihydro-5H-dibenzo{b,f]-
azepine (16.0 g) was added to the reaction solution under ice-cooling,
and the solution was stirred at 100°C for 20 minutes. The solution

was poured into ice 'water, neutralized with a 2N sodium hydroxide

aqueous solution, and extracted with ethyl acetate. The extract was



chr omat ogr aphy (devel opi ng solvent, ethyl acetate : hexane =1 : 3) to
obtain the desired conpound (577 ng, quantitative) as a pale yellow oil.
Step 4) An acetonitrile (10 m) solution of the conmpound (577 ny) obtai ned
in the above Step of 17), the conpound 333 ng) obtained in Step 3) of
Exanpl e 1, potassium carbonate (261 ng), and sodi um i odi de(283 ng) was
heat edunderrefl uxovernight. Afterthesolution was allowed to cool to room
tenperature, water was added thereto, and the solution was extracted with
chloroform The extract was 87 washed with water and saturated brine,

and dri gdshedrwietiwitenldml esathiieatédsboibhe| ndried rever umnhydrousi $odduly
silica gel colum chromat ography (devel opi ng sol vent, ethyl acetate :

hexane suffatd) and £hleéred heheesiledatenasioontedbratedydred thefbdgudting
white solid. Exanple 8 Synthesis of

3-[I - [ 2r&hY Gdetidy piakee Filed By Midnid£§elot 6l tith]chromatography (developing
pi peridi n-4-yl]-3H qui nazol i n-4-one hydrochloride Step 13) 4N Hydrogen

chl ori dgot¥Bit, 26€hlcacttiitle Washagded £01a :di1qhli orret hae Hd dbtain N-
solution of the conpound (110 ng) obtained in Step 4) of Exanple 7, and the

sol uti op2ueR18rbetRY1 fL2L e6FMyEIN O, A1WE Hydlrdl SH-PIBénzo [ D5 Paképine
crystals were collected by filTtration, washed with ethyl acetate, and dried

under r?ﬂyegd?prfiéyaﬁ ss%gbhaia readiad e xweind (114 ng; yield, 96%
as a white solid. Exanple Synt hesi s o]

3-11-[2-(1, 2, 3y 4- t opr prVGGL6aEEL1IE! - Bcild) eg'ﬂ'.]l' ml) was added to a
pi peri di n-4-yl f—3H— qui nazol i n-4-one- Step 15)

2-(1, 2, diéni8rbmeyRaneIBrAlL) Solueion ofthedéomporthd (2 80Ng)ebtaEneds?

mg) was added to a di met hyl sul f oxi de anhydride (25 m ) sol ution of

1, 2, 3, 4ihethande’cddeatddl ing J) A "dichloromethane (60 ml) solution of
m~chlorobenzoic acid (14.3 g) was .then slowly added dropwise thereto.
The solution was stirred at room temperature for 1.5 hours and
neutralized with a saturated sodium bicarbonate agqueous solution to
separate the organic phase. _The aqueous phase was extracted with
chloroform. The resulting extract was combined with the above
organic phase. The combined organic phase was washed with water and
saturated brine, dried over anhydrous sodium sulfate, and filtered.
The filtrate was concentrated and the thus-obtained residue was -
purified by silica gel column chromatography (developing solvent,
ethyl acetate : hexane = 1 : 7) to obtain N-(2-chloroethyl)-2-
formyloxy-10,11-dihydro-5H-dibenzof{b,f}azepine (4.88 g;' yield, 36%)
as a colorless‘oil.

3) sulfuric acid (1 ml) was added to a chloroform (5 ml)-methanol

(50 ml) mixed solu{:ion of the compound (4.83 g) obtained in 2),. and
the solution was stirred at room temperature for 2 hours. After

concentration, ethyl acetate was added thereto, and the solution was

washed with water and saturated brine, and dried over anhydrous sodium |



a stream of argon gas, and the solution was stirred at room tenperature
for 10 mnutes. After 2-bronoethyl acetate (3.9 g) was added to the
reaction solution, the solution was stirred at roomtenperature for an
addi tional 15 hours. Water (100 m) was ®Mhen added thereto, and the
solution was extracted with ethyl acetate. The extract was washed with
wat er and saturated brine, and dried over 88 sodium sul fate. The

-t hus- obt ai ned residue was purified by silica gel colum chronat ography
(devel opi ng sol vent, ethyl acetate : hexane = 1 : 10) to obtain the desired
conpouncyiXfatey PAﬁt@lrd‘ﬁiéB%ltigna pthe fitltvateiwas Stencamyrated to obtain
2-(1, 2, 3,4-tetrahydrocarbazol -9-yl)ethanol (XXIl) A 1N sodi um hydroxi de
aqueous N-2@2-dhlaxgefthiyh) v, bbdtihydra-gehpdroky-dH~-dipenza(infihzdpine
(10 m) m xed solution containing the conpound (2.4 g) obtained in the
above St U%)gurakepale-yeblowgerede chpstalsti on was stirred at room
tenperature for 6 hours. The reaction solution was concentrated under
reduced presslithe aosipeundagraiweed int Pyddactiah Exabipel es drim 8 Svane ddstasd
with water and saturated brine, and dried over sodiumsulfate. The

t hus- obtim rMeabYessidwendvad. purified by silica gel columm chromatography
(devel opi ng solvent, ethyl acetate : hexane = 1 : 5) to obtain the desired
conmpound (1.70 g; yield, 85% as a pale yellowoil. Step 17)

2-(1, 2, 3, 4-tetrahydrocarbazol - 9-yl) et hyl met hane- sul fonate (VII1) Using
t he conpound (1.70 g) obtained in the above Step 16), a reaction was
performed in the sane manner as in Step 17) of Exanple 6 to obtain the
desired conpound (1.8 g; yield, 78% as a yellow sh white solid. Step 4)
Ust+ng the conpound (600 ny) obtained in the above Step 17) and the conpound
(468 ny) obtained in Step 3) of Exanple 1, a reaction



was performed in the same manner as in Step 4) of Exanple 6 to obtain the
desired conpound (114 ng; yield, 13% as a white solid.
3-[1-[3- (N, N-di phenyl am no) propyl ] pi peri din-4-yl]-

hydrochl oride Step 15) O-tert-butyl di met kpgl

3- (N, N-di hpenyl am no) pr opanol

silyl

(XX1') A dinethyl sul foxide

89 Synthesis of
3H qui nazol i n- 4-one
anhydri de (60

m ) sol ution of di phenylamne (5 g) was stirred at roomtenperature for
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90 was perfornmed in the same manner as in Step 17) of Exanple 6. The

t hus- obt ai ned residue was purified by silica gel columm chromatography
(devel opi ng sol vent, ethyl acetate : hexane = 1 : 3) to obtain a crude
product (450 ng) as a colorless oil. Steg 4) 3-[1

-[ 3- (NN- di phenyl am no) pr opyl ] pi peri di n-4-yl]-3H quinazolin-4-one (1) Using
the conmpound (450 ng ) obtained in the above Step 17) and the conpound (337
ng) obtained in Step 3) of Exanple 1, a reaction was perforned in the sane
manner as in Step 4) of Exanple 6. The subsequent purification by silica
gel colum chromat ogr aphy (developlmgbielﬁent et hyl acetate' triethylam ne

= 80 ! [Abad@tioalUCET T e TeST T ] ’ Elabotiohp" T s
solid. |Seane1d) UsAH T he ur.‘- ' YFBbt ai rihsampre t he at?f)"\'?é“"gtep 4 a
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next Step as it was. Step 16) 2-[ N (3-chl orophenyl)-N phenyl am no] et hanol
(XXI'l') Using the crude product obtained in the above Step 15), a reaction
was performed in the same nanner as in Step 16) of Exanple 6. The

t hus- obt ai ned residue was purified by sififica gel columm chromat ography
(devel opi ng sol vent, ethyl acetate : hexane = 1 : 8) to obtain the desired
conpound (847 ny; yield, 289% as an orange oil. Step 18)

N- ( 2- br onoet hyl ) - N- phenyl - 3-chl oroaniline (VII1) Triphenyl phosphine (1.08
g) and carbon tetrachloride (1.36 g) were added to a dichl oronet hane (10

m ) sol ywyagipled It he conpound (847 ngy) obtained in the above Step 16) under

I ce-cooling, and the solution was stirred at roomtenperature for 1 hour.
The t huSyntiedized ofes 3dya -yas- (M) N-Id gshdny Famine) ¢ehyl ppiperidi aesogiaphy
(devel oping sol vent, ethyl acetate : hexane = 1 : 50) to obtain the desired
CO”DOUHCBK-lg(dﬁ&olci.MJdﬁé déhydrothdiaeid®i | . Step 4)

3-[1-[2-[ N(3-chl orophenyl ) - N- phenyl am no et hyl ]

bi per | digftels vidy 32-Bicnietiiyk fatpKehy)ainacevanryrile (6 ) sol ution of
the conpound (746 ng) obtained in the above Step 18), the conpound (459 ny)

obt ai ned in Stigp.HinYoreet e {493iL) Rﬁ@&&ﬂww&b&ﬂﬂéépk8§§1€§hy%iune

heated under reflux over ni ght. "The react I on sol ution was concentrated

vat er W& ad )t %wtqpnandftaﬁpﬁehylaﬁ&n\éaueﬂt §3¢t eAdvehe go1wndion Ras
The extract was washed with water and saturated brine, and dried over

sodi UM it unktt HUENEPIRINad R v PO f hedely thid 562 ugdlord Y44

chromat ogr aphy (devel opi ng sol vent, ethyl acetate : hexane = 1 to ethyl
acet at e)a el 26 081085 I edom + &R (2Re =11\ Srés %%%:u@:“at’éd
brewn anor phous substance. Step 13) i ng the conmpound (205 ny) obtai ned in

tlg)e g?ogggﬁﬁ:éﬁ byl hilt?&%ﬁbﬁ'} 48 Washed"Rith tdlgenéale '.l‘l’fé"ﬁ!ltaﬁaﬁé\ wi P
concentrated under reduced pressure, and the thus-obtained residue
was purified by silica gei column chromatography (developing solvent,
hexane) to obtain the desired compound (2.0 g; yield, 26%) as a pale
yellow oil.

Step 1) 2-Amino-N-(l-ethoxycarbonyl-piperidin-4-yl)benzamide (V)
1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(64.9 g) was added to a dimethylfofmamide (500 ml) solution of
2-aminobenzoic acid (42.2 g), ethyl 4-aminopiperidinecarboxylate (53
g)., and l-hydroxybenzotriazole (45.7 g) under ice-cooling, and the
solution was stirred ovérnight at room temperature. After the
reaction solution was concentrated, water was added thereto, and the
solution was extracted with ethyl acetate. The organic phase was
washed sequentially with a 10% citric acid aqueous solution, water,
a saturated sodium bicarbonate aqueous solution, water, and saturated
brine, and dried over sodium sulfate. The thus-obtained residue

was recrystallized from ethyl acetate-hexane to obtain the desired

compound (64.5 g; yield, 72%) as pale yellow crystals.



1 to obtain the desired conpound (200 ng; yield, 90% as a white powder.
Synt hesi s of 3-[1-[3-[ N-phenyl - N-pyri di n- 3-yl - am no] propyl ] -

pi peri di n-4-yl]-3H qui nazol i n-4-one di hydrochl oride Step 15)
N-(3-tert-butyl di methylsilyloxypropyl)-7&pyridin-3-yl- aniline (XXI') Sodium
hydride (1.2 g) was added to a dinethylsulfoxide (30 m) solution of
N-pyridin-3-ylaniline (2.55 g), and the solution was stirred at room
tenperature for 3 hours in a stream of argon gas.

3- Bronopropoxy-tert-butyldinetylsilane.(4 m) was added dropw se to the

reacti ogtepl uz) orB-(amcntﬁ@xy@émamupiﬁeriaﬁnd4aw)mm¢quwamlin-4-one
chloroform ice, and water were added thereto, the solution was extracted

with chiggpform The extract was washed with saturated brine and dried over
sodium sultate. The thus-obtained residue was purified by silica gel colum

chromat ography fdemeboRicid SA5ERL) €56 htdont algr theXa6mpound: (62 19 %
3) to obtain the desired conmpound (4.04 g; yield, 79% as an oil. Step )

3- (N-phgpyaihedYin ke %baveasit_eg) 13{ OR7® hdated unlidie ireF1n 6b¥r 26 Kkbisi,on
| de

of tetra-n-butylammoni um fl uor 1 mol/1, 23.6 m) was added to a
tetrahygpaf eaBti8R Holwdldll | WasPfall6eweaMHcbd?- €4  Ebombd! a¥uiés

above Step 15) under ice-cooling, and the solution was stirred at room

t enper afgh8ehefatel Aiider Hddicdd ' Brefsaire)Nanal ekt Picted Wit YHIckSfornder
reduced 93 pressure, water was added to the residue, and the solution

was ext ApeEpds VidthPitwd S6@iih DicBYbondt8Ciquesustsoret 1bhA wast 48a680to

brine. 2N Hydrochloric acid (20 m) and water were added to the organic

phase. {he SHEUARMS, RitoR8s WP thodatad ARe tuidtedbhinejcarikba ovedN
saedi um hydr oxi de aqueous sol ution was added thereto, and the sol ution was

extract gdanmhsel fytefcahat GondbfitPatiadl andRIs TetRicelhPirbord taleabea et -
brine, dried over sodiumsulfate, and
the desired compound (60.7 g; yield, 91%) as a pale beige solid.
Step 3) 3-(Piperidine-4—y1)-3H—quinazolin-4-’-one (VII)

25% Hydrogen bromide-acetic acid (385 ml) was added to the
compound (60.7 g) obtained in the above Step 2), and the solution
was stirred for 18 hours at 60°C. The reaction solution was
concentrated under reduced pressﬁre, neutralized with 4N sodium
hydroxide, and extracted with chloroform. The extract was washed
with water and saturated brine, dried over sodium sulfate, and
concentrated under reduced pressure to obtain the desired compound
(40.7 g; yield, 88%) as a white powder.

Step 4) 3-[1-[2- (N (N~-diphenylamino)ethyl] piperidin-; -y1l}-3H~-
quinazolin~4-one (I) |

An acetonitrile (14 ml) solution of the compound (1.6 g)
obtained in the above Step 3), the compound (1.9 g) obtained in the
above Step 14), and potassiumcarbonate (1.9 g) was heated under reflux

overnight. After water was added thereto, the solution was

extracted with chloroform. The extract was washed with water and



concentrated to obtain the desired corrpound (2.41 g; yield, 90% as an oil.
Step 18) N-(3-chloropropyl)-Npyridin- -aniline (VIII1) Thionyl chloride
(1.5 M) was added to a chl orof orm (30 g1) solution of the conmpound (2.34
g) obtained in the above Step 16), and’®he sol ution was heated under refl ux
for 1 hour in a streamof nitrogen gas. A cold sodi um bi carbonate aqueous
solution was added to the reaction solution, and the resulting m xture was
extracted with chloroform The extract was washed with saturated brine and
dried over sodium, sulfat.e. The t hus-qQbt ai ne r esi '&1 s concentrat ed
under Safurageg g§§&ree ?Bdoﬂi-”é?ﬂ ‘Pﬁ@r deedinl &Bip8LRd (That VEJSV?EF&”@&%
as oil. Step [ 3- (N-phenyl.- N-pyri di ne- 3-yl -am no) propyl ] -

pi peri d‘ieﬁlﬂllﬁ yaemwm%mnsalbﬁe 993 codiumz FHE%BHBSEEBW%@GWB}OPJ-DQ
obtained_in the above Step 18) and the co ound obtained in Ste

3) of ERANENE,1STthY) Aqqtae adexRRe G hedl) e ﬁB aneth&ﬁﬁérlrgg ?ﬁmspwcﬁ)
of Exanple 7. The _thus-obtained residue. was purified by silica gel

col um (dhBo @t ¥dedshy S0dv @@ hidks imkidehl orof orm : methanol = 20-: 1)
94 to obtain the desired conpound (420 - yield, 44% . Step 1q£ Usi ng “the
conpourf¥eps 18 )nfydsegennehlpnidreckbsre ($6ep1)) WaﬁhédﬂéécFPoﬂ %OEQIfPé'Mmd
in the same manner as in Step 13) of Exanple 1 to obtain the desired
conpour(d @les%u‘lé]‘aar@ft%h? mmwr&im 9 pbmémedaanﬁhesalzgveosmp 4)
Conpounds listed in Table 11 were obtained in the same manner as in Exanple
1, Exawpderscicercenlipge arsl thegpletion gyak feirsed 3 room temperature

3-[1- [2 (N—benzhydryl N-benzyl - am no) et hyl ] -
0.5 hours. Crystals depos:Lte were collected by filtration,

~ washed with ether, and dried to obtain the desired compound (1.10
g; vield, 94%) as white crystals.

Example 2

Synthesis of 3-[1-[2-(5H~dibenzo[b, f]lazepin-5-yl)ethyl}]
piperidin-4-yl]-3H-quinazolin-4-one hydrochloride

Step 14) N-(2-bromoethyl)-5H-dibenzo[b,flazepine (VIII)

A diisopropylethylamine (100 ml) solution of 5H—dibenzo;
[b,f]azepine (10.0 g) and 1,2-dibromoethane was stirred at 130°C for
4.5 hours. The solutionwas then allowed to cool to room temperature,
filtered, and washed with toluene. After the filtrate was
concentrated, the concentrate was purified by silica gei column
chromatography (developing solvent, chloroform) to obtain the
desired compound (15.0 g; yield, 97%) as a yellow solid.

Step 4) 3-[1-[2-(5H-dibenzo[b,f)azepin-5-yl)ethyl]piperidin-4-
yl}-3H-quinazolin-4-one (I)
Using the compound (500 mg) obtained in the above Step 14) and

the compound (720 mg) obtained in Step 3) of Example 1, a reaction

was performed in the same manner as in Step 4) of'Example 1. The



pi peri di n-4-yl]-3H qui nazolin-4-one Step 19)

N- benzhydryl - N-benzyl - acet oxyacet oam de (XXl V) Acetoxyacetyl chloride (0.6
m) was added to a chloroform (30 m) solution of the conmpound (1.55 @)
obtained in the above Production Exanpl ggg2 under ice-cooling.
Triethylamne (1.6 m) was further added dropw se thereto. After the
solution was stirred at roomtenperature for 0.5 hours, water was added
thereto, and the reaction solution was concentrated under reduced

pressure. Deposited crystals were collected by filtration and vvashed W th
vat er . $Lose2Phea e dsihid ' was I #ad | Zgg My ! column
acet ate Eﬁiane to obtain the desired cgr{pound 1 59 g; vyield, 5% Step

(2(2))0 m) - t%é‘gﬂ%y %ﬁ%%%g%@r#x)es? ut’ on cont al ni ngﬂﬁea%%?’ri)o?rp eti]qr
Soi ut 8>w?ﬁaﬂ%%?atq@géﬁ%ﬁ%#?w%?tﬁts%at&%‘ift “0E8) AT By lpT dolia.
oo cool TEEE T} Ul he Ealnsiuh Cpd o) Yhtd gﬁaéﬁ'e“é'dé% o
0 e ol S 5 Mn@@ﬁ% 15,860 130F b Bramer o

sol ution, room errpera Ot assl um

The sof uf i o qati e F‘E%é?ﬁ‘%@ TR ool (fed My RO RAEE lan s B1 =

acet ate %‘% g, and dried under reduced pressure to obtain a yell ow
oi | 2¥L E:H er, concentrated sulfuric acid, and hexane were added to

an et hylxmf%_g?_sol ution of this oil product (1.21 g). The deposited
crystals | ected by filtration and washed with ethyl acetate to

obtain tae,fhasisd SPMPHUPEL [ P Ben¥itl ﬁupﬁ%@lﬁﬁnﬁa&%ﬁﬁ]plperldln-4-

ylj-3H-quinazolin-4-one hydrochloride
Step 14) N-(2-bromoethyl)-N-benzylaniline (VIII)

Using N-benzylaniline (916 mg) and 1,2-dibromoethane (9.39 q),
a reaction was performed in the same manner as in Step 14) of Example
1. The thus-obtained residue was purified by silica gel column
chromatography (developing solvent, ethyl acetate : hexane =1 :
40) to obtain the desired compoﬁnd (1.18 g; yield, 81%) as a
blue-yellowish white oil.
Step 4) 3~-[1-[2~(N~benzyl-N-phenylamino) et:hyl lpiperidin-4-ylj-~
3H-quinagolin-4-one (I) |

Using the compound (696 mg) obtained in the above Step 14) and
the compound (459 mg) obtained in the above Step 3) of Example 1,
a reaction was performed in the same manner as in Step 4) of Example
1. The thus-obtained residue was recrystallized from ethyl acetate
to obtain the desired compound (678 mg; yield, 71%) as pale brown
needle crystals. |

Step 13) Using the compound (673 mg) obtained in the above Step



Step 18) N benzhydryl-N-benzyl-N-(2-chloroethyl)amne (VIII)

Met hanesul fonyl chloride (0.4 m) was added to a di chl or onet hane
(10 m) solution of the conmpound (842 ny) obtained in the above Step 20)
and triethylamine (1.6 m) under ice-cdling, and the solution was stirred
at roomtenperature for 8.5 hours: The reaction solution was washed with
saturated brine and dried over sodiumsul fate. The thus-obtained residue
was purified by silica gel colum chromatography (devel opi ng sol vent, ethyl
acetate: hexane = 1 : 10) to obtain the desired conpound (442 ny; vyield,
5599 asdpp ai reaStipnsiyas\ perkdimed oinabhdesafenhanseruasohnofStépe k3 jppodknd
(442 ng) obtained in the above Step 18), the conpound (286 ng) obtained in

Step 3)Exémplent! tolobpaiasthendesiiredaiconptithdry) 648nmgzotydssid,n 89% P6as
i odide (one granule) was stirred at 85[err]C for 19 hours under heati ng.

After wedborlessandedleo dfysstrades i on sol ution, the deposited solid was
collected by filtration and washedw t hwat er. Thet hus- obt ai ned resi due was
purifi egxiMp3el 84ca gel col um chromat ography (devel opi ng sol vent, ethyl
acetate: hexane = 1 : 2 to 1: 1). The resulting product was recrystallized

from et gpfithesaserofo Ibf Bl 34 B0 fe3ldgHydespourd ibahz ol , §] Riepid<54-yd9

colorless crystals. Exanple 28 Synthesis of

3-[1- ZPf%ﬁgbigékﬂhﬁmlhaﬁWO)HL&uﬁhﬁizmrﬂxﬂidlﬁte-W ] - 3H qui nazol i n- 4- one
di hydrochl oride Step 19) N, N-di cycl ohexyl benzyl oxyacet am de (XXl V)
Benzyl ogyepetdl) chiyor3derémopropyl ) wae , addad hydreo-SH-Aiteriz0 (BOf Mazepine

sol ution of NN-dicycl ohexylam ne (2.14 g), and the solution was heated
under reg¢xzfwy for 4.5 hours in a streamof argon gas. After the solution
~was allowed to cool to roomtenperature, water was added thereto, and the
sol ution was gzingcsrddibéhze[byflacepine (Bh® g) and 1,3~-dibromopropane
(52.2 g), a reaction was performed in the same manner as in'Step 14)
of Example 1. The thus-obtained residue was purified by silica gel
column chromatography (developing solvent, hexane to chloroform) to
obtain a crude p_roducf (10.0 g) as yellow oil.
7.5% Palladium-on-carbon (50% hydrated, 1.0 g) was added to
a tetrahydrofuran (50 ml) solution of the thus-obtained crude
product (5.1 g), and the solution was stirred at room temperature .
for 5.5 hours under normal pressure. After the reaction solution was
filtered with celite, the filtrate was concentrated and purified by
silica gel column chromatography (developing solvent, hexane to
chloroform) to obtain the desired compound (4.05 g; yield, 99%) as
a white solid.
Step 4) Using the compound (759 mg) obtained in the above Step 14)
and the compound (500 mg) obtained in the above Step 3) of Example
1, a reaction was performed in the same manner as in Step 4) of Example

1. The thus-obtained residue was purified by silica gel column

chromatography (developing solvent, chloroform : methanol =40 : 1). |



extract was washed wth water and saturated brine, and dried over sodium
sul fate. The thus-obtained residue was purified by silica gel colum
chromat ogr aphy (devel opi ng solvent, ethyl acetate : hexane =1 : 5) to
obtain the desired conpound (2.09 g; yig83d, 549% as a colorless,
transparent oil. Step 20) 2-(N, N-dicycl ohexyl am no)ethanol (XXI1) Lithium
al um ni um hydride (132 ng) was added to an ether (30 m) solution of the
conmpound (2.0 g) obtained in the above Step 19) in a stream of argon gas
under ice-cooling. After the tenperature was raised to roomtenperature,

the sol thée destdt imRphLoduct was' Birther subbjedted 26 Peorgstdhiiaakibnofirdms
allowed to cool to roomtenperature, water was added thereto, and the

sol uti cgtNpE dAPsttattsletaneé o dNtAMH ehlel desigeddcompound (745 mg; yield,
Thesol uti onwast henmadeal kal i newi t h2Nsodi um hydr oxi de aqueous sol ution

fol l onedlaPy gytsaghies. sdpedaextract was washed with water and saturated
brine, and dried over sodium sul fate. The thus-obtai ned residue was

concentgjéz@lg_rlg dried to obtain a colorless transparent oil (1.76 g;
yield, 92%" . Raney nickel (50%slurry, 1 m) was added to an argon- purged

cont ai ngyneREs18S o pj).eplllpz.ngm;’:\pﬂ.diﬁféd%).l 1A0%Is81e i Hetlhd B, Pf ¥l 490

of the oil (1.7 g) obtalned above was added to this solution, and catal ytic

reducti iR050veH 8l vipi -4l ﬂﬁmﬁ{dioﬂm:i‘e After the
reacti oﬂﬂ%ﬁ%i ondywag fi?t glr)egegvi th cel ??e] t he t hus-obt ai ned resi due was

concentﬁfafgcﬂggrgaéed to obtain the desired conpound (956 ng; yield, 79%
as a pale yellowoil. Step 18) N, N-dicycl ohexyl-N-(2-chl oroethyl)am ne

VI ; h ' _ ' |
(MI11) deégt hyhgni nesi(Qﬁbf&m&%%yﬂa?maaﬁyh&@%h bR P ,ea%%. )

“wefe added to a dichl oronet hane ) solution of the corrpound'(
obt ai negdj APepPR-8PO¥AReS(IRIZY) in a stream of argon gas under ice-cooling,

and the solution was stirred at roomtenperature.
Using the compound (1.0 g) obtained in Production Example 1

and 1,2-dibromoethane (8.94 g), a reaction was performed in the same
manner as in Step 14) of Example 1. The thus-obtained residue was
purified by silica gel column chromatography (developing solvent,
ethyl acetate : hexane = 1 : 2) to obtain the desired compound (126
mg; yield, 9.7%) as a pale, yellowish-white, amorphous substance.
Step 4) 3-[1-[2~(10,11-dihydro-11-oxo-5H~dibenzo[b,e][1,4]~
diazepin-5-yl)ethyl jpiperidin-4-yl}~3H-quinazolin-4-one (I)

An acetonitrile (5 ml) solution of the compound (240 mg)
obtained in the above Step 14), the compound (174 mg) obtained in
Step 3) of Example 1, potassium carbonate (105 mg), and sodium iodide
(117 mg) was heated under reflux for 14 hours. After the solution
was allowed to cool to room temperature, water was added thereto,
and the solution was extracted with ethyl acetate. The extract was
washed with water and saturated brine, and dried over sodium sulfate.
The resulting residue was purified by silica gel column chromatography

(developing solvent, chloroform : methanol = 20 : 1) to obtain the



After water was added thereto, the reaction solution was washed with a

sodi um bi car bonat e aqueous sol ution, water, and saturated brine, and dried
over sodium sul fate. The thus-obtained residue was purified by silica
gel colum chromat ography (devel opi ng sggvent, ethyl acetate : hexane = 1 :
10 to 1 : 1) to obtain the desired conpound (390 ng; yield, 38% as a pale
yellow oil. Step 4)

3-[1-[2- (N, N-di cycl ohexyl am no) et hyl ] pi peri di n-4-yl]-3H 98

qui nazolin-4-one (1) An acetonitrile (4 m) solution of the conmpound (390

ng) obt gkgedelNchbiifoahay ¢ 226cRgldlridile Wy G3¢hive sgXiined in Step
3) of Exanple 1, potassium carbonate (442 ng), and sodi um i odi de (240 ny)

was heasedPUfsl?r Usiind $he €6mpaulauf 240 Thy) SHtdinsy Wasthk! a¥edet 8tepok )t,0
roomtenperature and extracted wth water  and ethyl acetate. The organiC

° ! . oo acet .
phase Wﬁsrr%!;é?ﬁﬂ% wﬁg&%&mm ARG Ak Ranher aadl_zlsi r$€b A9 oFORkAkple

sul fate. I ned residue was purified by silica gel columm

chr onat A ' h Ry t 3 3 :
bt i Lrs BBEAIANES MRS ol BPonnd N 1YY L) ) o5 4 UitH soRia,

Hydrogegxg@b_?%i_ae-ether (1M 2.4 mM) was added to a chloroform (0.2 m)
solution O € conpound (350 ng) obtained in the above Step 4) under

nour <. EERSReRl (T PopCLAZ AR, N LHERC oL OO A (piben Sin e 2rha

E)r:gngrliaggghg§htg%gglg_§i_ﬁggpgonggaggcﬁiggigg; yield, 71% as a white solid.

8 SR IR ORI R Tl i ettt 1o e 2

“di met hyl for gl g netfyllshiifdxide anhydride (10 ml) solution of sodium
hydride (1.4 g) was stirred at 50°C for 15 minutes in a stream of
argon gas. A dimethylsulfoxide (15 ml) solution of diphenylamine
(3.0 g) was added thereto under ice-cooling, aqd the solution was
stirred at room temperaéure for 0.5 hours. After 4-bromobutyl
acetate (10.4 g) was added thersto, the reaction solution was stirred
at 60°C for an additional 4.5 hours. Water was then added thereto
under ice-cooling, and the solution was extracted with ethyl acetate.
The extract was washed with water and saturated brine, and dried over
sodium sulfate. The thus-obtained residue was purified by silica
gel column chromatography (developing solvent, ethyl acetate : hexane
= 1 : 10) to obtain a crude product (7.5 g) as a yellow oil.
Step 16) 4-(N,N-diphenylamino)butanol (XXII)

A 1N sodium hydroxide aqueous solution (53 ml) was added to
q.mefhanol (80 ml) solution of the crude product (7.5 g) obtained
in the above Step 15), and the solution was stirred at room temperature
for 2.5 hours. After the reaction solution was concentrated, water

was added to the concentrate, and the resulting solution was extracted



a stream of argon gas. Sodium hydride (1.05 g) was added thereto under
I ce-cooling, and the solution was stirred for 10 mnutes. After the
solution was stirred at roomtenperature for an additional 0.5 hours, a
di met hyl formani de (8 m) solution of 3-8% onp-1-propene 99 (2.27 g) was
added thereto under ice-cooling, and the solution was stirred at room
tenperature for 14 hours. Water was added to the reaction solution, and the
solution was extracted with ethyl acetate. The extract was washed with
wat er and saturated brine, and dried over sodiumsulfate. After filtration,
the filwith ebthyl alclebade.t oTheassitrabb wiaspesished withdwaker and sataratsed
filtration and washed wth hexane to obtain the desired conmpound (5.3 g,
quant i tbrine,) aad drpedcovet |sodisin shilfatecl | TheStlupsAPHtained residue was
9H car bazol e- 9- acet al dehyde (XXVI1) Sodi um periodate (6.08 g) and a 4%
aqueouspunifiednbyf siidcangedt calumndehfbémaGogiraphyr ¢ desedcoping solvent,
tetrahydrofuran (80 m)-water (40 m ) m xed solution containing the
conpounet iyl Hcepatebt:aheshnen =t he: abpvieo Sitema il the dessihresh coxipaumdn( 326,
and the solution was stirred at roomtenperature for 14 hours. After the
sol uti og; vwbebX} rags pdasi ahcelbyleaseballe, the extract was washed with
wat er and saturated brine, and dried over sodium sul fate. The thus-obtained
resi duesveys Pry i fdi-gal,by-dipheny ahine) buty L hmetiagsyhfotaes e( VEILT]
solvent, ethyl acetate: hexane = 1 : 3) to obtain the desired conpound (407
ng; vyield, 8%ristlylamibmgq @9 nl)HArepmethaNestlifpydxghloylilea(®az9iml )
(XXI'l') Sodi um borohydride (72 ng) was added to a nethanol (25 m) solution
of the wergadied 49 aglichloromethanéhelfmlip Svkptidh uwiflethe cecomgqbung,
and the solution was stirred at roomtenperature for 2 hours. The reaction
sol uti ol vésg r widenined eth Steerrl 6pumdiee di¢cdaradbingpdandetbel wesrl tniasg
extracted with ethyl acetate. The

solution was stirred at room temperature for 10 minutes. After the

solution was extracted with chloroform, the extract was washed with
water and saturated brine, and dried over sodium sulfate. The
thus-obtained residue was purified by silica gel columm
chromatography (developing solvent, ethyl acetate : hexane =1 : 2)
to obtain the desired compound (1.1 g; yield, 86%) as a colorless
oil. |

Step 4) 3-[1~-[4~(N,N~-diphenylamino )butyl ]piperidin-4-yl]-3H-
guinazolin-4-one (I)

An acetonitrile (6 ml) solution of the compound (769 mg)
obtained in the above Step 17), the compound (460 mg) obtained in
Step 3) of Example 1, and potassium carbonate (276 mg) was heated
under reflux overnight. After the solution was allowed to cool to
room temperature, water was added thereto and the solution was
extracted with chloroform. The extract was washed with water and
saturated brine, and dried over sodium sulfate. The thus-obtained

residue was purified by silica gel column chromatography (developing



extract was washed wth water and saturated brine, and dried over 100
sodiumsul fate. The thus-obtained residue was purified by silica gel

col um chr omat ogr aphy (devel opi ng sol vent, ethyl acetate: hexane = 1 : 3)
to obtain the desired conmpound (368 ny;8%ield, 91% as a pale yellow solid.
Step 17) 2-(9H carbazol -9-yl)ethyl nethanesulfonate (VII1) Triethylam ne
(284 m) and net hanesul fonyl chloride (158 ml) were added to a

di chl oronet hane sol ution of the conpound (360 ng) obtained in the above
Step 23) under ice-cooling, and the solution was stirred for 1.5 hours.

After wabtventsy ethipll dCetiite EOCELIOFL Sbeta®e, : itr MachyTakitte sequoot tal )y
with a sodi um bi carbonat e aqueous sol ution, water, and saturated brine, and

dried overolsedinthelidésteed tempding - OP12mtpdyieddjussypasurwhite sulid.

silica gel colum chromat ography (devel opi ng solvent, ethyl acetate :

hexane = 1 : ZtepO PPt AN HyHSOYRE éﬁﬂo%ﬁm?(ﬂé&e'ﬁfﬁteygﬂﬂ) MiE addedq
white solid. Step 4) An acetonitrile (7 m) solution of the conpound (400

ny) obt abnff ethyllcebare (B RP) Solut 1¥h C Y eHE bdmpddudd)( 1A% Ay ) Wbt 249680

3) of Exanmple 1, and potassium carbonate (381 ng) was heated under ref | ux

for 38 hauife abovesstEp®)0f anl9e 88dutAiditvak et S9ted lat'r¥6h tampeeitife
cool to roomtenperature, water was added thereto, and the solution was

extract egr\Wol ﬁbbrg.acségbsitahece&bmts Wsre'agAd etitida WY SFiP¥éation,

saturated brine, and dried over sodium sul fate. The thus-obtained residue

was pur zhkRedAYieh ldthy08ketatd ﬁarfmfggfapm éd i BRAN®A! ¥8' bt &Ly !
acetate) to obttin thé desfred ggﬁpound (‘200 ng;zyield, 34@anhs a white

sol i d. Eﬁé”&éﬁiQe&yabha_éhﬁd (443f mq, qr?antitative) as a white powder.
3-11-[2- (N-benzhydryl - N- et hyl am n(% ethyl] - '

Example 7
Synthesis of 5—[1-[2-[N-(2-methylphenyl)-N-phenylamino]ethyl]
piperidin-4-yl)-3H-quinazolin-4-one
Step 15) 2-[N-(2-methylphenyl)-N-phenylamino]ethyl acetate (XXI)
Sodium hydride (2.2 g) was added to an anhydrous
dimethylsulfoxide (3.5ml) solution of the compound (3.4 g) obtained
in Production Example 2 in a stream of argon gas, and the solution
was stirred at room temperature for 0.5 hours. 2-Bromobutyl acetate
(6.2 g) was added to the reaction solution, and the solution was
stirred at room temperature for 2 hours. After water was added
thereto under ice-cooling, the solution was extracted with ethyl
acetate. The extract was washed with water and saturated brine,
and dfied over sodium sulfate. The thus-obtained residue was used
in the next step as it was.
Step 16) 2-[N-(2-methylphenyl)-N-phenylamino)jethanol (XXII)
A 1N sodium hydroxide aqueous (8 ml) solution was added to
a methanol (4 ml)-tetrahydrofuran (4 ml) mixed solution containing

the crude product obtained in the above Step 15) under ice-cooling,



101 pi peridin-4-yl]-3H quinazolin-4-one di hydrochloride Step 24)

N- benzhydryl - acet oxyacet am de ( XXV-1) Acetoxyacetyl chloride (10 m) was
added to a dichloronethane (100 m) solution of benzhydryl am ne (17.04 g)
and triethylamne (14.26 nm) under ice-ggoling, and the solution was
stirred for 0.5 hours. After water was added to the reaction solution, the
solution was extracted with chloroform The extract was washed sequentially
with 1IN hydrochloric acid, water, a saturated sodi um bi carbonate aqueous
solution, water, and saturated brine, -and dried over sodium sulfate. The

t hus- obtapdntler s61dttoaras tdatddfod AMburs ot HBOR tERPELEHuPESS SHFRelO
obtain the desired conpound (26.53 g, quantitative) as a white solid. Step

25) 2- behehyshiot toh ROIRIIVIOWas Eedentr it éd £ AN And ﬁtﬁﬁfdﬁ@ﬂufﬁn
t he above Step 24) was added to a tetrahydrofuran anhydride (10 )

sol uti opegl rémdved by Wapdrativd, dad(€n8 ¥Bsuidiig reithE A8 éPcRad {EQ‘E‘”‘

of argon gas, and the solution was heated under refTux for 2 hours.

(2 ), wvathS5éthpli acebygeoxitlfe ettt GAsWasKel Wit wated YRhSatdrat

. : \ d
were added to the reaction solution in this order under ice-coolIng, ang

the sol wirige, Wasd dridfdvelr £6QTuhHWEF#te! e Trd Ttﬁxﬁs%mgirdg(? gméfégagg ‘Iﬁ?gas

added thereto, the solution was further stirred then filt

The fil phgi€ieasbyashedcel b@lehhihmnaﬁﬁtx%&tcw{v rﬁ&%l%«fré&fgﬂéer

reduced pressure to obtain“the desired conpou 4708 g, qu ativ as a

Lol Sehyiceemdts sipdibin oo utate o athne coh {8,
the abogy $iepds5)2@5 &&i arpdleveenisht o4nder heating.

Step 17) 2-[N-(2-methylphenyl)-N-phenylamino)ethyl methane—
sulfonate (VIII)

Triethylamine (316 pul) and methanesulfonyl chloride (176 nl)
were added to a dichloromethane (12 ml) solution of the compound
(430 mg) obtained in the above Step 16), and the solution was stirred
at room temperature for 3 hours. After water was added thereto, the
so;ution was extracted with chloroform. The extract was washed with
water and saturated brine, and dried over sodium sulfate. The
thus-obtained residue was purified by silica gel column
chromatography (developing solvent, ethyl acetate : hexane =1 : 3)
to obtain the desired compound (577 mg, quantitative) as a pale yellow
oil.

Step 4) An acetonitrile (10 ml) solution of the compound (577 mg)
obtained in the above Step of 17), the compound (433 mg) obtained
in Step 3) of Example 1, potassium carbonate (261 mg), and sodium
iodide (283 mg) was heated under reflux overnight. After the solution

was allowed to cool to room temperature, water was added thereto,

and the solution was extracted with chloroform. The extract was



The reaction solution was concentrated and subjected to azeotropic
distillation after adding toluene. The residue was dried under reduced
pressure to obtain the desired conpound (1.13 g, quantitative) as a yell ow
oil. Step 27) 2-(N-benzhydryl -N nethyl 8Fi no) et hanol (XXII11-2) Lithium

al um ni um hydride (235 ng) was added three tines to a tetrahydrofuran
anhydride (10 m) solution of the conpound (528 ng) obtained in the above
Step 26) in a stream of argon gas, and the sol ution was heated under refl ux
for 2 hours. Under ice-cooling, water (0.75 m), a 15% sodi um hydroxi de

aqueouwashetbwith vt et iand, sataratéd bX?he@) and deded ceepn codiain pudddde £ 0
the reaction solution, and the solution was stirred at roomtenperature for

0.5 houyne #htig~opethdasdum cesbduet awds Purifiedidby tdilid®, ddle solunion
was stirred, filtered with celite, and washed with chloroform The

t hus- oot diphiie (Esralopinedolyenitl, @mx?e_l_ acetatre ¢mexaheg=aphy 1)

(devel opi ng solvent, ethyl acetate: hexane = 2) to obtain the desired

conpoungh bHRainUth¢ i dddhrdid Compoundc 0500/ 18G5 y)fiéld,stesr%)l&é a white solid.

N- benzhydryl - N- net hyl - 2- bronoet hyl amine (VI11) Using the conpound (780 np)
obt ai negkadnplideg above Step 27), the reaction was perforned in the sane
manner as in Step 18) of Exanple 23. The thus-obtained residue was purified

by siligmtdfdsiap! ungechr guptiogragn- (Zlavehebhieng Dl VRDbhe Y Diiniaogeths 1
hexane sé?all : 50) to obtain the desi r((ed corr%%nd ?6%4 n%; y?el d, 719% as ]a ‘

col orl eéxtidimlesyl U3H-quinazolin-4-one hydrochloride

3-[1-[2- (N-benzhydryl - N- et hyl am no) et hyl ] pi peri di n-4- 103

yl] - 3Hgidmazgl i 4N4Hgﬂﬁo§bh bELogidBeetafloneetads (1Um1ybhriselided tie a
above Step 18) and the conpound (523 ng) obtained in Step 3) of Exanple 1,

'?‘hr eactdivhMaxomaiianeed iml )t BolatienrasfethescompSand 4)1 10 mgHaopita ikied
) in Step 4) of Example 7, and the solution was stirred at room
temperature for 0.5 hours. Deposited crystals were collected by
filtration, washed with ethyl acetate, and dried under reduced
pressure. to obtain the desired compound (114 mg; yield, 96%) as a
white solid.
Exzample 9
Synthesis of 3-[1-[2-(1,2,3,4-tetrahydrocarbazol~9-yl)ethyl]-
piperidin-4-yl]-3H-quinazolin-4-one
Step 15) 2-(1,2,3,4-tetrahydrocarbazol-9-yl)ethyl acetate (XXI)
Sodium hydride (762 mg) was added to a dimethylsulfoxide
anhydride (25 ml) solution of 1,2,3,4-tetrahydrocarbazole (2 g) in
a stream of argon gas, and the solution was stirréd at room
temperature for 10 minutes. After 2-bromoethyl acetate (3.9 g) was
added to the reaction solution, the solution was stirred at room
temperature for an additional 15 hours. Water (100 ml) was then added

thereto, and the solution was extracted with ethyl acetate. The

extract was washed with water and saturated brine, and dried over



t hus- obtai ned residue was purified by silica gel colum
chromat ogr aphy (devel opi ng sol vent, chloroform: nmethanol = 50 : 1), then
recrystallized from hexane-ethyl acetate to obtain the desired conpound
(605 ny; yield, 59% as a white solid. 88ep 13) Using the conpound (605 np)
obtained in the above Step 4), a reaction was perforned in the sane manner
as in Step 13) of Exanple 1. The desired conpound (702 - ng, quantitative)
was obtained as a white powder. Exanple 31 Synthesis of

3-[1-[2- (N, N-benzyl am no) et hyl ] pi peri di n-4-yl -3H qui nazol i n-4-one Step

28) Nsiiddiuine snifatd.er theuthtid-obthjined yresidnaywasi per {Kked- By dilica
di met hyl formam de (40 m) solution of the conpound (5.3 g) obtained in
Product igell dobiih ehkdmdtoyndphyo(ddeeldpingglvent, pehydsacetateohekane
(4.1 g) was stirred at 140[err]C for 15 hours in a stream of argon gas.
After thelrgaqii)onocs @btdian tiRs dedivwadl dompowid (25 eg; (¥Déld} ) 828y agded
thereto, and the solution was extracted wth ethyl acetate. The extract was
washed allle QlowvFilsat urated brine, and dried over sodiumsul fate. The

t hus- obtai ned residue was purified by silica gel columm chromatography

(devel oyt % ZVQﬂl(l 2 Jv) s asairipydPecansazdl-91p) ) ébhahbai (xkhg )desired

conpound 5.1 g; yield, 729 as a colorless, transparent oil. Step
16) 2-(N, Ndl hemnyhaahﬂﬂ) nyhﬁaﬁhdé%hébué teBrﬁh)(CE@i&lti\ﬂn(&iaé &ldded to
solution of tetrabutylamoniumfluoride (1 M was added to a

t et r ahy gr féthanof 501 57imll )Sleitiria®fy difo fiditart QTOGMDY mixed sebutivadcoiithiaing

above Step 28) at O[err]C, and the solution was stirred at roomtenperature
for 1 hale compbhfid @ SAgyrehiesineddn thedbovd SEepdlEp under0isk)co6ilinigon

was added to

and the solution was stirred at room temperature for 6 hours. The
reaction solution was concentrated under reduced pressure and
extracted with ethyl acetate. The extract was washed with water and
saturated brine, and dried over sodium sulfate. The thus-obtained
residue was purified by silica gel column chromatography (developing
solvent, ethyl acetate s hexane =1 : 5) to obtain the desired compound
(1.70 g; yield, B5%) as a pale yellow oil.
Step 17) 2-(1,2,3,4-tetrahydrocarbazol-9-yl)ethyl methane-
sulfonate (VIII)

Using the compound (1.70 g) obtained in the above Step 16),
a reaction was performed in the same manner as in Step 17) of Example
6 to obtain the desired compound (1.8 g; yield, 78%) as a yellowish
white solid. |
Step 4) Using the compound (600 mg) obtained in the above Step 17)
and the compound (468 mg) obtained in Step 3) of Example 1, a reaction
was performed in the same manner as in Step 4) of Example 6 to obtain

the desired compound (114 mg; yield, 13%) as a white solid.

Example 10



the reaction solution, the solution was extracted with ethyl acetate. The
extract was washed with water and saturated brine, and dried over sodium
sul fate. Thethus-obtai ned resi duewas purifiedby silica gel colum
chromat ogr aphy (devel opi ng sol vent, eth§9 acetate : hexane =1 : 3) to
obtain the desired conpound (3.96 g, quantitative) as a colorless oil. Step
18) N, N-di benzyl - 2- bronoet hylam ne (VII11) Triphenyl phosphine (3.75 g) was
added to a dichloronethane (70 m ) solution of the conmpound (3.96 Q)
obtained in the above Step 16) and carbon tetrabronide (5.22 g), and the
sol uti ofynhbesisrrefl al-[bobhd+ tNplirdiphenydanino)pxropyild piparidinoi-%idon
gas. The reaction solution was concentrated, and the thus-obtained residue
was pur BHrgdibazollined-goe daydmechhowideogr aphy (devel opi ng sol vent, et hyl
acetate : hexane = 1 : 30) to obtain the desired conmpound (1.95 g; yield,
459% asStepalld )y O+teributyBidimethytsndylhd ~(dhpedidpesyl anino)propanoiln
the above Step 18), a reaction was perforned in the sane manner as in Step
4) of EX&Rp)e 23 to obtain the desired conpound (410 ng; yield, 83% as a
white solid. 105 Exanpl e 32 Synt hesis of ‘
3-[ 1-[ 2- ( N beAzoyWd imetdigsu Hoxidet hydnlgydeideli n-(60 y| nd3H gaohutdbnn- 4odne
hydrochl oride Step 28) N-benzoyl - N phenyl -2-tert-butyl di net hyl
si | yl oxdéphenylamine (504¢) -wis Baniaoped cdit aroaie tédgeratuie) forslduinutesa
di chl oronet hane (30 m ) sol ution of
N- phenylinZa s&reannf ladigont ggs si |04 eyt by hdimet il $i §y 1l Sndortomepigpanvie
(832 [err]l) under ice-cooling in a stream of argon gas, and the sol ution
was sti (2@d4ayg)reasnaddedrta utkefoeadt honr soit ionvwender vice-ecoeting,t and
reacti on solution, the solution

the solution was stirred at room temperature for 15 hours. After

water was added thereto, the solutionwas extracted with ethyl acetate.
The extract was washed with water and saturated brine, and dried over
sodium sulfate. The thus-obtained residue was purified by silica
gel column chromatography (developing solvent, ethyl acetate : hexane
= 1 : 50) to obtain a crude product (16 g) as a pale yellow oil.
Step 16) 3=(N,N-diphenylamino)propanocl (XXII)

A tetrabutylammonium fluoride-tetrahydrofuran (1 ml/1, 30 ml)
solution was added to a tetrahydrofuran (45 ml) solution of the crude
product (5 g) obtained in the above Step 15) uncer ice-cooling, and
the solution was stirred at room temperature for 2.5 hours. After
water was added thereto, the solution was extracted with ethyl acetate.
The extract was washed with saturated brine and dried over sodium
sulfate. The thus-obtained residue was purified by silica gel column
chromatography (developing solvent, ethyl acetate :hexane =1 : 4)
to obtain a crude product (960 mg) as a pale blue oil. '
Step 17) 3-(N,N—dip‘henylamino)propyl methanesulfonate (VIII)

Using the compound (950 mg) obtained in the above 16), a reaction



was extracted with chloroform The extract was washed with water and
saturated brine, and dried over sodium sulfate. The thus- obtai ned

resi due was concentrated and dried to obtain the desired conmpound (2.20 g,
gquantitative) as a yellow oil. Step 16)9g2- (N benzoyl - N-phenyl am no) et hanol
(XXXI'I'l') A tetrahydrofuran (2 ml) solution of tetrabutylamonium fluoride
(1 M was added to a tetrahydrofuran (20 m) solution of the conpound (2.2
g) obtained in the above Step 28) under ice-cooling, and the solution was
stirred at roomtenperature for 1. 5 hours. After the reaction solution was

concenty#g gsertfsiaied cidiadit Wt Wannovtlfd VRswssad } er ehamplé 6 he The
solution was extracted with chloroform The extract was washed with water

and sat¢iigdcsbtined apdsddued Qv sSedirifivd f 3¢ silica gel column
Thet hus- obt ai nedr esi due was purlfledby silica gel” colum chronatography

(devel fﬁh&%&g@g%h qldeie st olvénen s a@bjai g { he
desi regﬂ(h:orrpou ¥3 g; Vi eI d 94% as a%gyg yaeée%év?/: oi | h&atn@% iS tep 18)

N- benzoyh - &b@i&E‘ﬁ'YA @:@&é%ﬁ@&@&a 50 fuf)| bls WEBYoIRBOBIAUN obtai ned i

t he above Step 16), a reactlon mas performed in the sanme nanner as in Step

17) of &xagpl g . Qgtx@-t&f[shé 1S|1an8"2€r8§¥1{]gigeﬁﬂdihu&%lg]e'3H-

col um chronatography ( evel opi ng sol hexane "= "1

to 2 : Dz ORIl SR pfglred conpound (490 ng; yield, 54% as a pale
yel | ow I Step 4) 3-[1-12- (N-benzoyl - N- phenyl - ani no) et hyl

pi peridi n-4- Yddin%"l:lf&“ uid 456 g )UsbRA ik GHTRAE bG%@S’EBr?
obtained in the ove Step 18) and the conpound (433 ng) obtained Steb

3) of E&ﬁ’d@rﬁ domBohREC(3 PN meYSoBLa i AEAELN ISt '8 ) ST RXERMPIY 155 ird 9114)
of~Exanpl e 6. The thus-obtained residue was purlfled by Silica ge
col UM ywas performed in the same manner as in Step 4) of Example 6. The
subsequent purification by silica gel column chromatography
(developing solvent, ethyl acetate : triethYlamine =80 : 1) produced
the desired compound (510 mg; yield, 79%) as a white solid.
Step 13) Using the compound (500 mg) obtained in the above Step 4,
a reaction was performed in the same manner as in Step 13) of Example
1 to obtain the desired compound (540 mg, guantitative) as a white
"solid.
Examples 11 to 22
Compounds listed in Tables 6 to 10 were obtained in the same
manner as in Example 1, Example 6, and Example 7.
Example 23
Synthesis of 3-[1-[2-[N-(3-chlorophenyl)-N-phenylaminojethyl]-
piperidin-4-yl }-3H~guinazolin-4-one hydrochloride
Step 15) 2-[N-(3-chlorophenyl)-N-phenylamine]ethyl acetate (XXI)
Using 3-chloro-N-phenylaniline (2.5 g) and 2~bromoethyl
acetate (6.1 g), a reaction was performed in the same manner as in

Step 15) of Example 6. The residue thus obtained was used for the



chr omat ogr aphy (devel opi ng sol vent, chloroform: methanol = 10 : 1) to
obtain the desired conpound (260 ng; yield, 30% as a white solid. Step 13)
Usi ng the conpound (255 ng) obtained in the above Step 4), a reaction was
performed in the sanme manner as in Ste@1ll3) of Exanple 1. The resulting
product was recrystallized fromethanol to obtain the desired conpound (63
ng; yield, 23% as a white solid. Exanple33 Synthesis of

3-1-[2-[ N-(4-chl orophenyl)-N-pyridin-2-yl am no] -

et hyl ] pi peri di n-4-yl]-3H qui nazol i n-4-one di hydrochl oride Step 5)

1- Benzyhext t tép bais oky cmadony| ani nopi peri dine (X) A dichl or onet hane
solution of pivalic anhydride (63 g) was added to a dichl oronet hane (450
M) sol gtepnief 2-qanzd-chlutophemwy PpRdpheny bdmimojethanoble- ¢(RRILPg, and
the solution was stirred 107 overni ght at roomtenperature. The reaction -
sol ution was &g CEhE estudécproficteobtdialdd zid thenabbher steplXs) n tae
desired conpound (69 g; yield, 919% as white crystals. Step 6)

4-tert - boiOYY6A MO Yo dmn aihee shifle) nAfiakircascin Sdepl 16 yast aidable
an ethanol (80 m) solution of the conpound (10 g) obtained in the above
Step 5) 6. 10¢hBakhagi-bbtaineda ey idue Ovapapupddaed: sy ed D1 i0degedn oo Ximin
at nosphere. The solution was stirred at roomtenperature for 4 hours while
hydr ogeenﬁ@ﬁaw?rbbﬁym@é&@ld ifg sbBrettp WUlEl QadEiEster £ hexlire eact iy
solution was filtered with celite, and the filtrate was concentrated. The

concent t@lchtin thendesbréd ichpsurd QB4ORgs dield, | 28t prashhedrangeneil .
t ol uene. The t hus-obtai ned residue was di ssol ved i n chl orof orm and

washed gtép 28§ xed ZBrtncetiofl p-BpRehpss3vehhydoanileénaquewpsigol ution
and brine. The aqueous phase was further extracted with chloroform The

resul ting or gepiphefpsphoephinéed overg)s addusacbibh aiet rach Loni@at (1236l 4 p
obtain the desired conmpound (6.9 g,
were added to a dichloromethane (10 ml) solution of the compound
(847 mg) obtained in the above Step 16) under ice-cooling, and the
solution was stirred at room temperature for 1 hour. The thus-
obtained residue was purified by silica gel column chromatography
(developing solvent, ethyl acetate : hexane = 1 : 50) to obtain the
desired compound (1.06 g, gquantitative) as a green oil.
Step 4) 3-[1-[2~[N-(3~chlorophenyl )-N-phenylaminojethyl ]
piperidin-4-yl]¥3H-quinazolin-4-one (T)
An acetonitrile (6 ml) solution 6f the compound (746 mg)
obtained in the above Step 18), the compound (459 mg) obtained in
Step 3) of Example 1, and potassium carbonate (276 mg) was heated
under reflux overnight. The reaction solution was concentrated,
water was added thereto, and the solution was extracted with
chloroform. The extract was washed with water and saturated brine,
and dried over sodium sulfate. The thus-obtained residue was

purified by silica gel column chromatography (developing solvent,

ethyl acetate : hexane =1 : 1 to ethyl acetate) to obtain the desired



gquantitative) as a white solid. Step 7)

1- (2-Bronoet hyl )-4-tert-butoxycarbonyl am nopi peridine (X I1)

1, 2- Di bronoet hane (219g) andpot assi uncarbonate (16.1 g) were added to a
tetrahydrofuran (400 nm) suspension of 98he conpound (23.4 g) obtained in

t he above Step 6), and the solution was stirred at roomtenperature for 6
days. The reaction solution was then filtered, and the filtrate was
concentrated. The thus-obtained residue was purified by silica gel- col um
chromat ogr aphy (devel opi ng solvent, ethyl acetate : hexane =1 : 3 to ethyl
acet at @ompounidt 205t ingy ;desielel] 22%)0& = orp ot Ehdrphous asSubsBdfgeas pal e
beige crystals. Step 8)

4-tert -Shiepok $ § artming ahen coiplodnd\( 205ahd prakpteninyed -ik the above Step 4),
pyri di ne- 2-yl -am no] et hyl ] pi perazi ne (XV) Sodi um hydride (156 ng) was added

to a dithel h¢dctidwwadeperiipdmedein thendameé alanneinasfin Step 13) of Example :
4-chl oro-N-pyridine-2-aniline (800 ng) obtained in Production Exanple 14,

and the sobbitadn ties dekiireddcaipdond)(200ntg piyded d,0909) ash@whi idpewdkieam
of argon gas. The conmpound (600 ngy) obtained in the above Step 7) was added
to t he Ex@@gilieor4sol ution, and the solution was stirred at roomtenperature
for 2 hours in a stream of argon gas. Water was then added to the reaction

sol uti @ynthedikhe sof uti go[1ag mW-W@lWNJp iu/in-éﬂlejpiﬁnlﬂ'b?pQ&F? t
ate.

was washed with water and saturated brine, dried over sodium su

The r egpighed idinud-gltaianpduiata Bl idedny sill ;&dlﬂil&ﬂidém chromat ogr aphy

(devel opi ng sol vent, ethyl acetate : hexane 1 to ethyl acetate) to

obt ai n Stlep desir eﬂ-@emwbﬁ&mdﬁguetmyalsilﬁwﬁyp@o pﬂw—yﬁfiamaanwhous
substance. Step 9) 4-amino-1-[2-[N-(4-chl orophenyl?yl\l-pyrl di n-2-yl -am no]

et hyl ] minddriing q&xX@¥VI) Trifuoroacetic acid (6 n) was added to a
di chl or onet hane (6
Sodium hydride (1.2 g) was added to a dmethylsulfoxlde (30
mll) solution of N-pyridin-3-ylaniline (2.55 g), and the solutiom
was stirred at room temperature for 3 hours in a stream of argon gas.
3-Bromopropoxy-tert-butyldimetylsilane (4 ml) was added dropwise to
the reaction solution, and the solution was stirred overnight. After
chloroform, ice, and water were added thereto, the solution was
extracted with chloroform. The extract was washed with saturated
brine and dried over sodium sulfate. The thus-obtained residue was
purified by silica gel column chromatography (developing solvent,
ethyl acetate : hexane=1 : 10 to 1 : 3) to obtain the desired compound
(4.04 g; yield, 79%) as an oil.
Step 16) 3-(N-phenyl-N-pyridin-~3-yl-amino)propanol (XXII)
| A tetrahydrofuran solution of tetra-n-butylammonium fluoride
(1 mol/1, 23.6 ml) was added to a tetrahydrofuran (80 ml) solution
of the compound (4.04 g) obtained in the above Step 15) under

ice-cooling, and the solution was stirred at room temperature for

3 hours. After the reaction solution was concentrated under reduced



m ) solution of the conpound (680 ng) obtained in the above Step 8) under

I ce-cooling, and the solution was stirred at roomtenperature for 20

m nutes. The reaction solution was concentrated and subjected to azeotropic
distillation after adding tol uene. AfB3er a 10% pot assi um car bonat e
aqueous sol ution was added to the residue, the solution was extracted with
a m xed solvent of chloroformand tetrahydrofuran (10 : 1). The extract
was washed with saturated 109 brine and dried over sodium sulfate. The

t hus- obt ai ned resi due was concentrated under reduced pressure to obtain the

desi r ecpxespuned YalLernyasyiasided 0bo) the argmidwe; oand dthep se@lution was
2-am no-N-[ 1-[ 2-[ N- (4- chl orophenyl ) - N- pyri di ne- 2- am no]

et hyl | peypleracted &igh) ethyhrcet{ted | IThe extract was washed with saturated
| - Et hyl - 3- (3-di net hyl ami nopr opyl ) car bodi i m de hydrochl oride (297 ng) was
added thrineli mn2thHydmohiiainid facdd 620 uhlpnanfl waterawelrec adeed ( 203 the,
the conmpound (513 ng) obtained in the above Step 9), and

1- hydr comydgeemizom phiaseol eThéGijuepus pase was ceparatedand washedurith etdiyl
stirred at roomtenperature for 5 hours. After a 10% potassi um carbonate
aqueousacsitate on AAEN asubicini hyldyoxiadbe Hgquecs soilatiohheas @ddedthexreto,
extracted with chloroform The extract was washed with saturated brine and
dri ed cami thedsabutidh aias eXtrathed-wibthhiethyl aestate. Woke qugahiegphdse
silica gel colum chromatography (devel opi ng solvent, ethyl acetate) to
obt ai n wde washeddwibhpsatdrateéd by ineg.cldriéb%Overs ssediwmyshldateyorgrdus
substance. Step 11) 3-[1-[2-[N-(4-chl orophenyl)-N-pyridin-2-ylam no]ethyl]-
pi per i deonclentiatdsd qio obtalinntheodesirpd/coémpounda2 #1 19; g Jekd) BOD) ad
t e conpound (670 ngy) obtained in the above Step 10) was heat ed under
reflux awvesill ght. The reaction solution-was concentrated and subjected to
azeotropic distillation

Step 18) N-(3-chloropropyl)-N-pyridin-3-yl-aniline (VIII)

Thionyl chloride (1.5 ml) was added to a chloroform (30 ml)
solution of the compound (2.34 g) obtained in the above Step 16),
and the solution was heated under reflux for 1 hour in a stream of
nitrogen gas. A cold sodium bicarbonate aqueous solution was added
to the reaction solution, and the resulting mixture was extracted
with chloroform. The extract was washed with saturated brine and
dried over sodium sulfate. The thus-obtained residue was
concentrated under reduced pressure to obtain the desiredl compound
(2.47 g; yield, 98%) as oil.

Step 4) 3-[1~[3~(N~-phenyl-N-pyridine-3-yl-amino)propyl]-
piperidin-4-ylj-3H-quinazolin-4-one (I)

Using the compound (530 mg) obtained in the above Step 18) and
the compound (500 mg) obtained in Step 3) of Example 1, a reaction
was performed in the same manner as in Step 4) of Example 7. The
thus-obtained residue was purified by silica gel column

chromatography (developing solvent, chloroform : methanol = 20 : 1)'



after adding toluene. After a 10% potassi um carbonat e aqueous sol uti on was
added to the residue, the solution was extracted with chloroform The
extract was washed with saturated brine and dried over sodiumsulfate. The
t hus- obt ai ned residue was recrystallizef84 110 fromethyl acetate to
obtain the desired conpound (498 ng; yield, 73% as a white solid. Step 13)
AN Hydrogen chl oride-ethyl acetate (1 nl) was added to a dichl oronet hane (5
m ) solution of the conpound (494 ng) obtained in the above Step 11), and
the solution was stirred at roomtenperature for 0.5 hours. Deposited

cryst al tovebtadnl thet desliyed compound (dhangaiyiekd hy44bpetate, and dried
at 50[err] C under reduced pressure to obtain the desired conpound (572 ny,
quant i t Sttiepe) 3s Gsivy tthepoanipountx (420 ang)y dbte iresd srothe above Step 4),
3-[1-[2-(10, 11-di hydr o- 5Hdi benzo[ b, f]azepi n-5-yl) ethyl]piperidin-4-yl

- 3H qui theotreactionwaSt perfoffied in the same manner as in Step 13) of Example
4-tert-butoxycarbonyl am no-1-[2- (10, 11-di hydr o- 5H

di benzo[lbtb] abtpin- thel des indd pgmpounde ( 59Mg$ocjuantﬂ1}zdtu.de)( afdanghives
added to a di net hyl sul foxi de anhydride (8 m) solution of

10, 11- dipowdea-.5H- di benzo[ b, f] azepi ne (508 ng) at roomtenperature in a
stream of argon gas, and the solution was stirred for 0.5 hours. The
conpoun@zampd ey k ped in Step 7) of Exanple 33 was added to the
reaction sol ution, and the solution was stirred at roomtenperature for 1.5
hours. Water mmehnﬂsa]MisdeHOJ.m hiabtecl 1 oveselobtizinediith the sainetmanneas
extracted with ethyl acetate. The extract was washed with water and

satur at @ [in Example: dr,i Ekampdie $qdicmEstdiple.23he t hus- obt ai ned resi due
was purified by silica gel colum chromat ography (devel opi ng sol vent, et hyl
acet at e Examplen®7- 1 : 1) to obtain the desired conpound (75 ng; yield,

Synthesis of 3-[1-[2~(N-benzhydryl-N-benzyl-amino)ethyl}-
piperidin-4-ylj-3H-quinazolin-4-one
Step 19) N—benzhydryl-N—benzyl-acetoxyacetoamide (XXIV)
Acetoxyacetyl chloride (0.6 ml) was added to a chloroform (30
ml) solution of the compound (1.55 g) obtained in the above Production
Example 12 under ice-cooling. Triethylamine (1.6 ml) was furthexr
added dropwise thereto. After the solution was stirred at room
temperature for 0.5 hours, water was added thereto, and the reaction
solution was concentrated under reduced pressure. Deposited
crystals were collected by filtration and washed with water. The
thus~-obtained residue was recrystallized from ethyl acetate-hexane
to obtain the desired compound (1.59 g; yield, 85%).
Step 20) 2-(N-benzhydryl-N-benzylamino)ethanol hydrochloride
(XXII) |
An ether (20 ml)-tetrahydrofuran (80 ml) mixed solution
containing the compound (1.29 g) obtained in the above Step 19) was

added to an ether (20 ml) solution of lithium aluminium hydride (0.4



119% as a pal e pink anorphous substance. Step 9)

4- Am no- 1-[ 2- (10, 11-di hydr o- 5H di benzo[ b, f] azepi n-5-yl ) ethyl] pi peridine
(XVI) Trifluoroacetic acid (420 [err]l) was added to a dichl oronmethane (0.5
m ) solution of the conpound (75 ng) oPpai ned in the above Step 8), and the
solution was stirred at roomtenperature for 2 hours. After the reaction
sol ution was concentrated, toluene (0.5 nm) was added thereto to conduct
azeotropic distillation. 10% potassium carbonate (2 m) was added to the
resi due, and the solution was extracted with a m xed sol vent of chl oroform

and t elg)ahinds ftredin ©F ardon(dady) and tdecbl ationasas head et Ghdeddirefl ux
sul fate. The resulting residue was concentrated under reduced pressure and

dried trgrobpasnhbugsdestnadyCaBOEBB 1G9y ,MMrat®@n{o fat Imq) a® Bspakedifugyn
oil. Step 10) 2-ami no-N[1-[2-(10,11-di hydro-5H di benzo[ b f]azepln 5-

yl) et h)ﬂyh&b&@."déj' dedhs POZaAMge) (X¥hdtion, and water (1.2 ml% were
1- Et hyl =3- ( 3-di net hyl am nopr opyl )’car bodi i m de hydrochl or| de (35 ng) was

added ifqReNtRIINY RIdBIMEthe FehctqloH 'élildi:fm‘%ﬂt haaal thé s61dtidn Wk
t he conpound (58 ng) obtained in the above Step 9),

1- hydr gyheeenht! f‘é&inetén?ﬁef%uré‘”d Bdtas® uih 'é&%ﬁiﬁfi"at'i% %‘seﬁui‘ﬁ:hréiog?ded

tenperature for 14 hours.” After 10% potassi um sodi um carbonate (5

added tg e?@cd €3ghd ORneC dd1vtion hﬁa§0|slttn‘¥éd"’ai ﬁf‘l’ééf‘ci:ﬁé WdTuPidh X Sfas

sol vent hl'orof orm and tetrahydrofuran (9 : m ). The extract was

concentyiaiedde Wt YBICHRE PRGES Hil 1tk s %@%@%é&’ @f@ﬁ’téﬁ’ﬂyf acetate,

distillation after addi ng xyI ene. The thus-obtained resid was
puri fi e@ncihtrdtdd? artf drféa WA U O8d aﬁﬁaséﬁfaet&%ﬁeaiﬂl ¥e9kllow

chi'oroform: nethanol = 20 1) to obtain the desired compound (77 ny;

yield, 3i%(1a9212 Al ewater, concentrated sulfuric acid, and hexane were
added to an ethyl acetate soiution of this oil product (1.21 g). The
deposited crystals were collected by filtration and washed with ethyl
acetate to obtain the desired compound (893 mg; yield, 73%) as
crystals.
Step 18) N-benzhydryl-N-benzyl-N-(2-chloroethyl)amine (VIII)

Methanesulfonyl chloride (0.4 ml) was added to a

dichloromethane (10 ml) solution of the compound (842 mg) obtained
in the above Step 20) and triethylamine (1.6 ml1) under ice-cooling,
and the solution was stirred at room temperature for 8.5 hours. The
reaction solution was washed with saturated brine and dried over
sodium sulfate. The thus-obtained residue was purified by silica
gel column chromatography (developing solvent, ethyi acetate : hexane
=1 : 10) to obtain the desired compound (442 mg; yield, 55%) as an
oil.
Step 4) A dimethylformamide (5 ml) solution of the compound (442
mg) obtained in the above Step 18), the compound (286 mg) obtained

in Step 3) of Example 1, potassium carbonate (200 mg), and potassium



112 anor phous substance. Stepl) Aform cacid (2m ) sol utionoftheconpound
(77mg) obtained in the above Step 10) was heated under reflux for 14 hours.
The solution was allowed to cool, concentrated under reduced pressure, and
subj ected to azeotropic distillation afer addi ng toluene. After a 10%
sodi um bi car bonat e agueous sol ution was added to the residue, the solution
was extracted with chloroform The extract was washed with water and
saturated brine, and dried over sodium sulfate. The thus-obtained residue
was purified by silica gel colum chromatography (devel opi ng sol vent,

chl or of fydide (RNt geanale): wis svivbédiat t85CdesrrEI hoanm wnderS heay,ing .
yield, 74% as a white anorphous substance. Exanpler 35 Synthesis of

3-[ I - [ 2aftéx Watdirhwesoadkdedi benthélrédetbon sdiytion, the deposited solid
et hyl ] pi peri di n-4-yl]-3H quinazolin-4-one hydrochloride Step 13) 4N

Hy dr ogegas Rolliedted by |f idadatiion AndIvagledad thdeetet 0 altk thus-obtiainei
(0.2 M) solution of the conmpound (57 ng) obtained in Step 11) of Exarrpl e

34, andréditdee walsl plr iBsedtby 644 iter g8l ocdlumis chom ipind (delvied opin

collected by filtration, washed with ethyl acetate, and dried to obtalnthe

desi r edsspr@orNethyd sttt el thexiiié =5 : 3 ¥6i1l £ 19Q! | FheREHWL €i8§ pROTIRS| S
of 3-[1-[2-(5, 11td|§hydro di benz%[b el[1, 4] oxazep?n 5- © 56

yl) et hyhd 9 ieyrylitalidda Erofiletiidnbl iwdteéfedSbBRainSthe desired compound
4-tert-but oxycarbonyl am no- 1- (2-(5, 11-di hydr odi benzo-

[ b, e] [ 1{Z4®xagpiyieia, JFtd)ydeidsrodiess (eMstald 13 Sodi um hydride (130
ng) was added to a dinethylsul foxide anhydride (10 m) sol ution of

5, 11- di gyt eli penzo[ b, e] [ 1, 4] -

Synthesis of 3~[1-[2-(N,N-dicyclohexylamino)ethyl ]piperidin-4-
yl]-3H-quinazolin-4-one dihydrochloride
Step 19) N,N-dicyclohexylbenzyloxyacetamide (XXIV)
Benzyloxyacetyl chloride (3.72 ml) was added to a chlorocform
(10 m1) solution of N,N-dicyclohexylamine (2.14 g), and the solution
was heated under reflux for 4.5 hours in a stream of argon gas. After
the solution was allowed to cool to room temperature, water was added
thereto, and the solution was extracted with ethyl acetate. The
extract was washed with water and saturated brine, and dried over
sodium sulfate. The thus-obtained residue was purified by silica gel
column chromatography (developing solvent, ethyl acetate : hexane
=1 : 5) to obtain the desired compound (2.09 g; yield, 54%) as a
colorless, transparent oil. |
Step 20) 2-(N,N-dicyclohexylamino)ethanol (XXII)
Lithium aluminium hydride (132 mg) was added to an ether (30
ml) solution of the compound (2.0 g) obtained in the above Step 19)
in a stream of argon gas under ice-cooling. After the temperature

was raised to room temperature, the solution was heated under reflux



oxazepi ne (642 ng) obtained in Production Exanple 15 in a stream of argon
gas, and the solution was stirred at roomtenperature for 0.5 hours. The
conmpound (500 ng) obtained in Step 7) of Exanple 33 was added to the
reaction solution, and the solution wa®9®&tirred at roomtenperature for 1.5
hours. After water was added to the solution, it was extracted with ethyl
acetate. The extract was washed wth water and saturated brine, and dried
over sodiumsulfate. The thus-obtained residue was purified by silica
gel colum chronmat ography (devel opi ng solvent, ethyl acetate : hexane = 3

1 to £61\24 hoalkst.e)The sylhetion aslailoesdcbopooall S Fbamy tempalmatul?®)
as a brown solid. Step 9)

4- am nowdteé-vas lddded ywhexbtwenznid, thé 1 stllwtdom wass made) eididipiwieth d2Ne
(XVl) Trifluoroacetic acid (3.5 mM) was added to a dichloronethane (3.5 m)

sol uti ony@fodhbotitaeddd (BRé stlutoivrivasdthen nhdecditisl Hhewith 2NEbd hem
solution was stirred for 0.5 hours at roomtenperature. After the reaction

sol uti ogymxmecaijuéawdomtiw follljowdde Byt exbractioni c Thetextvactrwas
after addi.ng toluene. A 10% pot assi um car bonat e aqueous sol uti on was added

to the yeshédwitidatbe £ Bhiatavdd Brinegt £ drtiled et Gfod tum Bl £atteé act
was washed with saturated brine and dried over sodiumsulfate. The

t hus- obtié NeRus £6btatn #@Sreéoidaa! wakedonddar raddidc edndr dgdede too aixigim ahe
desired conpound (245 ng, quantitative) as a yellowoil. Step 10)

2- am nocoltdrieds (Exddsparent sibaquoid .65 [$idld, 929)4 Raney nickel (50%
oxazepi n-5-yl)ethyl ] pi peridin-4-yl]benzamde (XVIIl)

1- Hydr oxyiery ptY nA70Ivas adiel tongh argofl-puigetihybnBainer and was dipped
di~ret hyl am nopr opyl ) carbodi i m de hydrochl ori de(162ng) wer eadded to a

di met hyih omevhadh®l( 10! m1jol UAimethanbdi (20omantSobation asf dd Wily)l and

the conpound (249 ng) obtained in the above Step 9) under '
g) obtained above was added to this solution, and catalytic reduction
was conducted for 15 hours at 3 atmospheric pressure. After the
reaction solutionwas filtered with celite, the thus-obtained residue
was concentrated and dried to obtain the desired compound (956 mg;
yield, 79%) as a pale yellow oil.
Step 18) N,N-dicyclohexyl-N-(2-chloroethyl)amine (VIII)

Triethylamine (706 pul) and methanesulfonyl chloride (392 pl)

were added to a dichloromethane (20 ml) solution of the compound
(950 mg) obtained in the above Step 20) in a stream of argon gas
under ice-cooiing « and the solution was stirred at room temperature.
After water was added thereto, the reaction solution was washed with
a sodium bicarbonate aqueous solution, water, and saturated brine,
and dried err sodium sulfate. The thus-obtained residue was
purified by silica gel column chromatography (developing solvent,
ethyl acetate : hexane=1: 10to 1 : 1) to obtain the desired compound
(390 mg; yield, 38%) as a pale yellow oil.

Step 4) 3-[1-[2-(N,N-dicyclohexylamino)ethyl]piperidin-4-yl}]-3H-



I ce-cooling, and the solution was stirred overnight at roomtenperature. A
10% pot assi um car bonat e aqueous sol ution was added thereto, and the
solution was extracted with a m xed sol vent of chl orof orm and
tetrahydrofuran (10 : 1). The extract 88s washed with water and saturated
brine, and dried over sodiumsulfate. The thus-obtained residue was
purified by silica gel colum chromatography (devel opi ng sol vent, ethyl
acetate : hexane = 2 : 1 to ethyl acetate) to obtain the desired conpound
(343 ng, quantitative) as a brown solid. Step 11) Aformc acid (10 m)
sol ut i uinfazdidm-dxomend 1)338 ngy) obtained in the above Step 10) was heated
under reflux overnight. The solution was then concentrated and subjected to
azeot ropi ¢ dipsi iddetiomirt mifleer (4dnilng soluteion Abfethe ToMpmimbs{380 mg)
car bonat e agueous sol ution was added to the residue, the solution was

extr actoistatindd cnl othéoabove Toeepx183¢t thescompbaddwi( B67waygr obtd inaduiat ed
brine, and dried over sodium sul fate. The thus-obtai ned residue was

purifi estey 35idf Exa@plecd| WotaEy numtemribphyté (4 mpi) Hoand lsodium ¢odilde
acetate : hexane =1 : 1 to ethyl acetate) to obtain the desired conpound

(192 ngg240 aidh Wwe)héstéd pah@eyelre@insolfick Fxaiphts 37 Tyst s63utionOtwas
3-[1-[2-[ N- (3, 5-di net hyl phenyl ) - N-pyri di n-2-yl - 115

am no] ef1mdvet BerccbINté-vodm Eemperatinte and-axterat tyd wdth watde dHidethyl
4-tert-butoxycarbonyl am no- 1-[ 2-[ N- ( 3, 5- di et hyl phenyl ) -

N-pyri ddetatey) arhedjdyid phase wis washéd with waterland s thiraged vrdnedded
to a di nethyl sul foxi de anhydride (8 m ) solution of 3,

5-di metdnd -dr pedi diver2-soditin | 8@1€3d¥e.nY)TEdt athas -obtRinddc residuenuas 16
at“"roomtenperature in a stream of argon gas, and the solution was stirred

for 0. guricfilexd bhasidoowel (Coluny)clbdmategraphyt ¢developihyaspleedt nas
added to the reaction
chloroform : methanol = 10 : 1) to obtain the desired compound (437
mg; yield, 63%) as a white solid.
Step 13) Hydrogen chloride-ether (1M, 2.4 ml) was added to a
chloroform (0.2 ml) solution of the compound (350 mg) obtained im
the above Stép 4) under ice-cooling, and the solution was stirred
at room temperature for 0.5 hours. Depositedcrystals were collected
by filtration, washed with ether, and dried to the desired compound
(290 mg; yield, 71%) as a white solid.
Example 29
Synthesis of  3-[l-(2-carbazol-9-yl-ethyl)piperidin-4-yl]-3H-
quinazolin-4-one
Step 21) N-(2-propenyl)carbazole (XXVI)
Carbazole (4 g) was dissoived in dimethylformamide (40 ml) in
a stream of argon gas. Sodium hydride (1.05 g) was added thereto
- under ice-cooling, and the solution was stirred for 10 minutes. After

the solution was stirred at room temperature for an additional 0.5

hours, a dimethylformamide (8 ml) solution of 3-bromo-l-propene



solution, and the solution was stirred for 2 hours. After. water was added
thereto, the solution was extracted with ethyl acetate. The extract was
washed with water and saturated brine, and dried over sodium sul fate.

Thet hus- obt ai ned resi duewas purifiedby99ilica gel colum chromat ography
(devel opi ng sol vent, ethyl acetate : hexane =2 : 1 to ethyl acetate) to
obtain the desired conmpound (490 ng; yield, 59% as a white anorphous
substance. Step 9) 4-am no- 1-[ 2-[ N- (3, 5-di net hyl phenyl ) - N- pyri di n- 2-yl -
am no] et hyl ] piperidine (XVI) Trifluoroacetic acid (2.5 m) was added to a
di chl or(@7halewasd. addell theénetommder hice-eopoling( 48Ad nghe obodutddn watshe
above Step 8), andt hesol uti onwasstirred forlhouratroontenperature. After

t he solsttirredvat awonentemperhtnrerfordit choprsssWatet ovasnadded addehe
thereto to conduct azeotropic distillation. A 10% potassi um carbonate

agueousren@tiilornsodat iefdeihd thehsolIwsion wasedtiraeted withethyd asetatiecd
with a m xed sol vent of chloroformand tetrahydrofuran (10: 1). The extract

was dritme exeraptiwss iwashed withtwateer and satedatBdbiihe] admd @ried over
concentrated under reduced pressure and dried to 116 obtain the desired

conpoursbditdlsayfavec! afePf idsration; yhelDilirdte faspallgwed to stand.
2- Ami no- N-[ 1-[ 2-[ N- (3, 5-di net hyl phenyl ) - N-pyri di n-2-yl -

am no] ethe/dépopitedisoid vabavddddited b¥\filtration and washed with hexane
1- Et hyl - 3- (3-di et hyl am nopr opyl ) car bodi i m de hydrochl ori de was added to a

di met hwid wbedinlethe desiveduidompoinid ai (8.8 §pt Guanititatdvied (ds33amphld he
conpound (315 ny) obtained in the above Step 9), and 1-hydroxybenzotri azol e
hydr at eye(lidtvingy whiikes sakidool ing, and the solution was stirred at room

tenperature for 15 hours. A 10% pot assi um carbonat e aqueous sol uti on was
added tStpeta? ) @H-ddrbazdle+dracvetlsabdelipdée edX¥vilp)a m xed sol vent of
Sodium periodate (6.08 g) and a 4% aqueous solution of osmium
tetra oxide (1.56 ml) were added to a tetrahydrofuran (80 ml)-watex
(40 m1) mixed solution containing the compound (4.95 g) obtained in
the above Step 21) in a stream of argon gas, and the solution was
stirred at room temperature for 14 hours. After the solution was
extracted with ethyl acetate, the extract was washed with water and
saturated brine, and dried over sodium sulfate. The thus-obtained
residue was purified by silica gel column chromatography (deireloping
solvent, ethyl acetate : hexane=1 : 3) to obtain the desired compound
(407 mg; yield, 8%) as an orange solid.
Step 23) N-(2-hydroxyethyl )carbazole (XXII)
Sodium borohydride (72 mg) was added to a methanol (25 ml)
solution of the compound (400 mg) obtained in the above Step 22)
under ice-cooling, and the solution was stirred at room temperature
for 2 hours. The reaction solution was concentrated, water was added

thereto, and the solution was extracted with ethyl acetate. The

extract was washed with water and saturated brine, and dried over



chl orof orm and tetrahydrofuran (9 : 1). After the extract was concentrated
under reduced pressure, xylene was added thereto to perform azeotropic
distillation. The thus-obtained residue was purified by silica gel columm
chromat ogr aphy (devel opi ng sol vent, chlijggoform: nethanol = 10 : 1) to
obtain the desired conpound (315 ng; yield, 73% as a white anorphous
substance. Step 11) 3-[1-[2-[ N (3, 5-dinethyl phenyl)-Npyridine-2-yl-am no] -
et hyl ] pi peri di n-4-yl]-3H quinazolin-4-one (I) Aformc acid (3 m) solution
of the compound (310 ny) obtained in the above Step 10) was heated under

reflux §odid BRULFateAf t oFhé hensdlobht 2indasSTas i QHEwaS FOPified HPBilica
tenperature, toluene was added thereto to conduct azeotropic distillation.

A sodi ugpP icQﬂ.ﬁﬁHi’@ﬁfoﬁSt‘S&HﬁFﬁi?' c&ém%@ﬁ@ﬂ&& [ EEhYRALStUT S @l HbkARe

and it was extracted w th chl orof orm extract was washed w th saturat ed

bri ne agdtdwsf ea%bé%ﬁnétaé@ifed dofpbtihg- PDEQ mEY yieliéz ?qsi)du&swas

purified by silica gel colum chronmat ography (devel oping sol vent,

chl or of geia: vBRIB@N@L1Eq20 : 1) to obtain the desired conpound (272 ny;
yi el d, g%% Xs a whlgte anor phous substance. Step 13) Using the conpound

265 t q i £ ' iyn th
Sane massep R1TF 2 (U s RGLY B Pty R e ARt TR ound
280 o yieldes : ' [ e V by '

i(n Tag})esy15-ggl§/§€{%1§%%§ien dégsﬁ?in éé‘x%rrpl e ?f%%‘%%faérr%le%n Synt hg:lisés8 sﬁ%?

3-[1-] ZWL%_(gdﬂéQpﬂw PRedYtn1okONet HaRe2s81aFiBAl of the compound (360 mg)
et hyl ] pi peridi n-4-yl]-3H qui nazolin-4-one Step 8)

4ft'ert‘%EQ%ME&@HWﬁé‘”&E@@é‘é@éﬂ) N3 P-uHaey | fieyddr Mg, and the solution
was stirred for 1.5 hours. After water was added to the reaction
solution, it was washed sequentially with a sodium bicarbonate agueous
solution, water, and saturated brine, and dried over sodium sulfate.
The thus-obtained residue was purified by silica gel column
chromatography (developing solvent, ethyl acetate : hexane =1 : 2)
to obtain the desired compound (448 mg; yield, 91%) as a white solid.
Step 4) An acetonitrile (7 m1) solution of the compound (400 ng)
obtained in the above Step 17), the éompound (316 mg) obtained in
Step 3) of Example 1, and potassium .carbonate (381 mg) was heated
under reflux for 38 hours in a stream of argon gas. After the solution
was allowed to cool to room temperature, water was added thereto,
and the solution was extracted with ethyl acetate. The extract was
washed with water and saturated brine, and dried over sodium sulfate.
The thus-obtained residue was purified by silica gel column
chromatography (developing solvent, ethyl acetate) to obtain the
desired compound (200 mg; yield, 34%) as a white solid.
Example 30

Synthesis of 3-[1-[2-(N-benzhydryl~N-methylamino)ethyl]-



pyridin-2-yl-am no ethyl]piperidine (XV) Using the conpound (509 ng)
obtained in Step 7) of Exanple 33 and 2-propyl-Npyridin-2-yl-aniline (691
ng) obtained in Production Exanple 41, a reaction was perforned in the sane
manner as in Step 8) of Exanple 33. jore t hus-obt ai ned resi due was
purified by silica gel colum chromatography (devel opi ng sol vent, ethyl
acetate : hexane = 3 : 1 to ethyl acetate) to obtain the desired conpound
(453 ny; yield, 62% as a pale yellowoil. Step 9)

4- Am no- 1-[ 2-[ N- (2- propyl phenyl ) - N- pyri di ne- 2-yl am no] - et hyl ] pi peri di ne
(XVI)  siipeg iidim-opaopuBH<ibthdan 1 it aiond idiliydradishex fdep 8), a reaction

was perfornmed in the sanme manner as in Step 9) of Exanple 118 33 to

obtain s IN-QSb104 hy Bl Jah tSo 8y AeéCan £deo(XRVL1) St ep 12)
4H 3, 1- Bgrié&lﬁgm n- 4- onej(169 ny) o:git’al ned in Pp%ductl)on Exanpl e 43 was

added to a twd&@?(&éﬂgl ehiloride ¢fotfe)Grasladdedte a(@76hTBrombitNaiRs

I n the above Step and the solution was stirred at roomtenperature for

15 mi nutiep nAf)t %roltdﬁﬁmybfor;teheh am%nﬁheﬂ(hwm Pdeghd herebenyldthine

sol uti on was heat ed under reflux 2 hours. The reaction solution was

then coneenig algdunades lbedueeilagﬁs andethBd RIS al Btished daoy 9. 5The
extract was washed with a sodi um bi carbonate aqueous sol ution and saturated

brine, mhaglri Qét@;&eﬁaﬁeélm adddP 8. théreddtfor RAtahr fEhd 8ot ion

purified by silica gel columm chromatography (devel opi ng solvent

chl or ofgmextFabteAOWithlEN1ord£66ml00rhe Bxt et WHE WESHEA! quaéﬁd;tﬁtn\sas
recrystallized fromethanol -water to obtain the desired conmpound (35

yield, i3 136 ngAr&dITr i Wil ,S walbed P l£ Sathrditdd 4 Eeanamnsicbbsb@ﬁﬁél
Tabl e 27 were obtained as in Exarrple 77. Exanpl e 75
aqueous solution, water, and saturated brine, and dried over sodium
sulfate. The thus-obtained residue was concentrated and dried under
reduced pressure to obtain the desired compound (26.53 g,
quantitative) as a white solid.
Step 25) 2-~benzhydrylamino-ethanol (XXIII-1)

The compound (5.0 g) obtained in the above Step 24) was added
to a tetrahydrofuran anhydride (100 ml1) solution of 1lithium aluminium
hydride (2.0 g) under ice-cooling in a stream of argon gas, and the
solution was heated under reflux for 2 hours. Water (2 ml), a 15%
sodium hydroxide aqueous (2 ml) solution, and water (6 ml) were added
to the reaction solution in this order under ice-cooling, and the
solution was stirred at room temperature. After potassium carbonate
was added thereto, the solution was further stirred then filtered
with celite. The filtrate was washed with ethyl acetate,
concentrated, and dried under reduced pressure to obtain the desired
compound (4.08 g, quantitative) as a yellow oil.

Step 26) 2~(N-formyl-N-benzhydrylamino)ethanol (XXIX)

An ethyl formate (1 ml) solution of the compound (1.0 g)



Synthesis of 3-[1-[2-(10, 11-di hydro-10-hydr oxy-5H di benzo[ bf] -

azepi n-5-yl)ethyl] pi peridin-4-yl]-3H qui nazolin-4-one Step 4) Using the
conpound obtained in Production Exanple 44 and the conmpound obtai ned in
Step 3) of Exanple 1, a reaction was pdfRorned in the sane manner as in
Step 4) of Exanple 7 to obtain the desired conpound (yield, 47% as a white
solid. Exanple 76 Synthesis of

3-[1-[2-(10, 11-di hydr o- 2- hydr oxy- 5H di benzo[ b, f]

azepi n-5-yl)ethyl]pi peridin-4-yl]-3H quinazol i n-4-one 119 To protect the
hydr oxybbgadtigdoin t tice abgve Stepydbl)ewas esk ixrdd eenn ightbandere Keat ing .
hydr oxyl - protective group was introduced first. Sodium hydride (710 ng) was

added tghe déaetibyhfsomricie wak) cdncamtrdted axd tdubjeeited iy S zéctidpie
g) obtained in Production Exanple 45 under a nitrogen atnosphere and

| ce- cooligfilTat vonaEiter ad@ihy todidene ( Thérel iduewas Wil uadeedrédetetio,
and the solution was stirred overnight at roomtenperature. After the

sol uti opreBsugentendbba . thetdés ivedagdompgotihar e1013ag¢ %ﬁ&nﬁﬂ’tﬂtii% Wos s
extracted with ethyl acetate. The extract was washed with water and

sat ur at gdyBL18®, odllled over anhydrous sodiumsulfate, and filtered. After
the filtrate was concentrated, the thus-obtained residue was purified by

silica geepcol7yn-¢RLpEREBgaRPIYNChetHylRmiha@tRtiol hewaner-2 pt hyl
acetate = 5 : 1) to obtain N-(2-chloroethyl)-10, 11-

di hydr o- 2- net hokh i@k haxymbhtidinbhydelide’ (235pmy wab @l@ded timtee Odfesasoa
yellow oil. Step 4) Usi ng

N- ( 2- chhoteerhnuydréButdndahkgaeideretibomyy) svllieipnSoifdthenéompoundzepsns
ohtained in the above step and the conpound obtained in Step 3) of Exanple
1, a reng)i obtadnedeid ahedboret Btepak®) ninnestaean oft apgéh ghskxantl thé
He ObtaLElﬁL&L;[iés heated under reflux for 2 hours. Under ice-cooling,
water (6.75 ml), a 15% sodium hydroxide aqueous (0.75 ml) solution,
and water (2.25 ml) were sequentially added to the reaction solution,
and the solution was stirred at room temperature for 0.5 hours. After
potassium carbonate (3 g) was added thereto, the solution was stirred,
filtered with celite, and washed with chloroform. The thus-obtained
residue was purified by silica gel column chromatography (developing
! solvent, ethyl acetate : hexane=1 : 2) to obtain the desired compound
(405 mg; yield, 81%) as a colorless oil.
Step 18) N-benzhydryl-N-methyl-2-bromoethylamine (VIII)
Using the compound (780 mg) obtained in the above Step 27),
the reaction was performed in the same manner as in Step 18) of Example
23. The thus-obtained residue was purified by silica gel colummn
chromatography (developing solvent, ethyl acetate : hexane =1 : 50)
to obtain the desired compound (694 mg; yield, 71%) as a colorless
oil.

Step 4) 3-[l-[2~-(N-benzhydryl-N-methylamino)ethyl]piperidin-4-



(10, 11- di hydr o- 2- et hoxy- net hoxy- 5H di benzo[ b, f] azepi n- 5-

yl )et hyl ] pi peridi n-4-yl]-3H qui nazolin-4-one (yield, 74% as a white
anor phous substance. 4N Hydrochloric acid-ethyl acetate (20 nl) was added
to an ethyl acetate (20 ml) sol ution ofjgge thus-obtained conpound (2.00
g), and the solution was stirred at roomtenperature for 3 hours. After the
120 sol ution was concentrated, the residue was di ssolved by adding thereto
a saturated sodi um bi carbonate aqueous solution and a m xed sol vent of

chl orof orm and nethanol (10 : 1) under heating. After the organic phase was

extract ¢4,)-Bheqadnaeel ipbaseneag @xtracted with chloroform and the extract
was addéd 'to the organi c phase obtai ned above. The conbi ned organi ¢ phase

was washed w i iyWgt €lie ¥fhpoiing 2694 Rb)Ehtaihed i3V eheddbode Eifers 28)UNand
sul fate, and filfered. After the filtrate was concentrated, the

thus-Obkﬁbnéempaahau?swsmeyréﬁtsﬂnea §hls€épgq & Bty Oﬂ!ategféﬂéi}?n

(devel opi ng sol'vent, "ethyl "acetate to ethyl ‘acetate : nethanol = 20 : to

obtain g goa%%%ﬁeaowﬁﬁé §34m83minnayanki iAtSYEY £F Sf Makhfipd@PHBNOUGhe
subst ance. npounds produced in Exanples 1 to 76 are shown in Tables 3 to

28. K : a d i es; o
[err]H ﬁgl\}%s( %%eggm%ﬁﬁdﬁ %hebﬁ?ggﬁéhstepyy' silica gel column

gSD?g%#ﬂlQW(developing solvent ABhlof9£8rh0: m&Enatbl = 50 : 1),
then recrystallized from hexane-ethyl acetate to obtain the desired
compound (605 mé; yield, 59%) as a white solid.

Step 13) Using the compound (605 mg) obtained in the above Step 4),
a reaction was performed in the same manner as in Step 13) of Example

1. The desired compound (702 mg, quantitative) was obtained as a

white powder.

Example 31

Synthesis of 3-[1-[2-(N,N-benzylamino)ethylj}piperidin-4-yl-3H-
quinazolin-4-one

Step 28) N,N-dibenzyl-2-tert-butyldimethylsilyloxyethylamine
(XXII-~2)

A dimethylformamide (40 ml) solution of the compound (5.3 g)
obtained in Production Example 13, benzylbromide (2.36 ml), and
potassium carbonate (4.1 g) was stirred at 140°C for 15 hours in a
stream of argon gas. After the reaction solution was allowed to
cool, water (400 ml) was added thereto, and the solution was
extracted with ethyl acetate. The extract was washed with water and
saturated brine, and dried over sodium sulfate. The thus-obtained
residue was purified by silica gel column chromatography (developing

solvent, ethyl acetate : hexane=1 : 10) to obtain the desired compound



3.16-3.42(4H, n) 3.65-3.80(2H, n) 4.15-431(2H, m) 4.76-4.95(1H, m [err] -
7.01(2H, t, J=7.3 Hz) 7.02-7.15(4H m) [err] 7.26-7.38(4H n) 7.53-7.62(1H,
m 7.69-7.76(1H, m 7.82-7.91(1H, m 8.18(1H, d, J=8.0Hz) (white crystals;

949 DMBO-d[err] 300 Mz 2.00-2.30(2H, 104) 449
2.55-2.67(2H, nm) 3.06-3.48(4H, m [err] 3.52-3.82(2H, m
4.20-4.35(2H, m 4.70-5.30(1H, nm) 6.83(4H, s) [err]7.05-7.4(8H, m 2
[err]7.52-7.63(1H, m 7.39(1H d, J=6.8Hz) [err] 7.80-7.90(1H, m

8.18(1H, dd, J=8.0Hz, 1.2Hz) 8.33(1H, s) (pale yellow powder; 100% DMOSO d
300 Mz(5.1 g; yield, 72%FABas GBchixDessjtransparent oil. 439
2.42-2.57(2H, m 3.15-3.44(4H, m) [err] 3.64-3.80(2H, m 3.83-3.99(2H,
m Step 16) 2-(N,N-dibenzylamino)ethanol (XXIITI)

A tetrahydrofuran (21.4 ml) solution of tetrabutylammonium
fluoride (1 M) was added to a tetrahydrofuran (50 ml) solution of
the compound (5 g) obtained in the above Step 28) at 0°C, and the
solution was stirred at room temperature for 1 hour. After a
saturated ammonium chloride aqueous (50 ml) solution was added to

i the reaction solution, the solution was extracted with ethyl acetate.
The extract was washed with water and saturated brine, and dried over
sodium sulfate. The thus-obtained residue was purified by silica gel
column chromatography (developing solvent, ethyl acetate : hexane
=1 : 3) to obtain the desired compound (3.96 g, guantitative) as
a colorless oil.

Step 18) N,N-dibenzyl-2-bromoethylamine (VIII)

Triphenylphosphine (3.75 g) was added to a dichloromethane (70

‘ml) solution of the compound (3.96 g) obtained in the above Step 16)
o and carbon tetrabromide (5.22 g), and the solution was stirred at

room temperature for 14 hours in a stream of argon gas. Thé reaction

solution was concentrated, and the thus-obtained residue was purified

by silica gel column chromatography (developing solvent, ethyl

acetate : hexane = 1 : 30) to obtain the desired compound (1.95 g;

yield, 45%) as a pale yellow oil.

Step 4) Using the compound (332 mg) obtained in the above Step 18),

a reaction was performed in the same manner as in Step 4) of Example

23 to obtain the desired compound (410 mg; yield, 83%) as a white

solid.



4.63(211, s) [err]4.77-4.92(1H, m 6.66(1E, t, J=7.2Hz) 3

6.80(2H, d, 1=8.1Hz) 7.10-7.39(7H, m [err] 7.58(11, t. J=8.1Hz)
7.70(1H, d, | =7. 8Hz) 7.80-7.92(1H m 8.18(1H, dd, 1=8.1, 1.2Hz) (colorless
needl e crystals; 89% 10.67(1H, brs) 10822 Table 4 Exanple Compound
(Properties; yield fromthe final step) [err] HNWR ([err])
ppm M5 CDCl[err] 300 MHz FAB| err ]
1.62-2.00(5H, m 465 2.04-2.20(2H, m 2.46(2H, t, J=7.5Hz)
[err] 2.92-3.06(2H, m 3.17(4H, s) [err] 3.79(2H, t, J=6.8Hz)
4.76-4. BHniple M2 6. 88-6.95(2H, m) 4

[err] 7.02-7.18(6H, m 7A4-7.54(1H, nm) 7.65-7.80(2H, m 8.11(1H,

E )A B8 30§yintheklis Jo8. Bg1-f ﬁm-tﬁmcbplsmwenﬂammgmmq plipeati ddir-4 -
Ler r3](11 -3H-quinazolin-4-one hydrochloride
Step 28) N-benzoyl-N-phenyl-2-tert-butyldimethyl silyloxyethyl-
amine (XXII-2)

Benzoyl chloride (693 pl) was added to a dichloromethane (30
ml) solution of N-phenyl-2-tert-butyldimethylsilyloxy-ethylamine
(1.5 g) and triethylamine (832 p.i) under ice-cooling in a stream of
argon gas, and the solution was stirred at room temperature for 1
hour. After water was added to the reaction solution, the solution
was extracted with chloroform. The extract was washed with watex
and saturated brine, and dried over sodium sulfate. The thus-
obtained residue was concentrated and dried to obtain the desired
compound (2.20 g, guantitative) as a yellow oil.

Step 16) 2-(N-benzoyl-N-phenylamino)ethanol (XXXIII)

A tetrahydrofuran (2 ml) solution of tetrabutylammonium
fluoride (1 M) was added to a tetrahydrofuran (20 ml) solution of
the compound (2.2 g) obtained in the above Step 28) under ice-cooling,
and the solution was stirred at room temperature for 1.5 hours. After
the reaction solution was concentrated under reduced pressure, water
was added thereto, and the solution was extracted with chloroform.
The extract was washed with water and saturated brine, and dried over
sodium sulfate. The thus-obtained residue was purified by silica gel
column chromatography (developing solvent, ethyl acetate : hexane

=1:1to2: 1) toobtain the desired compound (1.35 g; yield, 94%)

as a pale yellow oil.



2.00-2. 17(2H,

466 2.48-2.64(2H, m 3.15-3.33(4H, m

m
3.64-3.80(2H, m 4.20-4.40(2H, m) [err] 4.76-4.97(1H, m [err]
7.06-7.12(4H, m 7.22-7.45(2H, m 5 [err]
7.50-7.76(4H, m [err] 7.808 7.89(1H, m) 8.13-8.16(1H, )
8.31(1H, s) 10.33(1H, s) 11.19(1H, brs) (white solid; 91% DWVSO- d[err] 300
VHz PAB[err] 1.56-2.16(6H, n) 453

2.52-2.69(2H, m) 3.03-3.23(3H, m) 3.35-3.43(1H, M) 3.55-3.65(2H, m) [err]
3.68-3.80(2H, m 6.90-7.05(6H, m 7.25-7.33(4H, m [err] 7.71-7.80(1H, m

[err]
8. 37( 1H,

Step 18) N-benzoyl-Nlp@énKrlg-aJdillcﬁo@tﬂiﬂiédrindd(V:ﬂEB)1HZ 1. 5Hz)
s) 10.68(1H, brs) (white powder; 100%

Using the compound obtained in the above Step 16), a reactiom
was performed in the same manner as in Step 17) of Example 6. The
thus-obtained residue was purified by silica gel column
chromatography (developing solvent, ethyl acetate : hexane = 1 : 1
to 2 : 1) to obtain the desired compound (490 mg; yield, 54%) as a
pale yellow oil.

Step 4) 3-[1-[2-(N-benzoyl-N-phenyl-amino)ethyl}piperidin-4-yl]-
3H-quinazolin-4-one (I)

Using the compound (490 mg) obtained in the above Step 18) and
the compound (433 mg) obtained in Step 3) of Example 1, a reactionm
was performed in the same manner as in Step 4) of Example 6. The
thus-obtained residue was purified by silica gel column
chromatography (developing solvent, chloroform : methanol = 10 : 1)
to obtain the desired compound (260 mg; yield, 30%) as a white solid.
Step 13) Using the compound (255 mg) obtained in the aboire Step 4),
a reaction was performed in the same manner as in Step 13) of Example
1. The resulting product was recrystallized from ethanol to obtain
the desired compound (63 mg; yield, 23%) as a white solid.
Example 33
Synthesis of 3-[1-[2-[N-(4-chlorophenyl)-N-pyridin-2-ylamino ]-
ethyl Jpiperidin-4-yl}-3H-quinazolin-4-one dihydrochloride
Step 5) 1-Benzyl-4-tert-butoxycarbonylaminopiperidine (X)

A diéhloromethane solution of pivalic anhydride (63 g) was added
to a dichloromethane (450 ml) solution of l1-benzyl-4-amino-

piperidine (50 g) under ice-coocling, and the solution was stirred



123 Tabl e 5 Exanpl e Compound- (Properties; [err]H NMR

([err]) ppm Ms yield fromthe final step)

CDCl1[ err] 300 MHz FAB* 1.80-2.02(4H, m :
439 2.13(3H, s) 2.20-2.37(2H, m 2.73(2pfy t, J=7.2Hz) [err] 3.04-3. 12(2H,
m 3.80(2H, t, J=7.2Hz) [err] 4.76-4.95(1H, m
[err] [err] 6. 70(1H, t, J=7.5Hz) 7.09-7.27(6H, m
7.46-7.56(1H, m 7.65-7.80(2H, m 8.13(1H, s) 8.31(1H, dd, 1=8.1Hz, 1.5Hz)
(white solid; 65% DVSO-d[err] 300 MHz FAB[err] 2.06(3H, s)

439 [eréx}ernlght at Zobs( 2tkm §At3r§5 2 164 2teadtienlzolutbid] wak [tHeéh
3.70-3.80(2H, > 4.00-4.15(2H n) 4.75-4.90(1H, m 6.56(2H, d, J=8.4Hz)

[7er16] . cjf%rz%?_lr}tzr}?m;d 5%1(1? Hrecrysta71]512§:d from EtHErltb bbtdin thHe d&¥ited
compound (69 g; yield, 91%) as white crystals.
Step 6) 4-tert-butoxycarbonylaminopiperidine (XI)

Acetic acid (4 ml) was added to an ethanol (80 ml) solution
of the compound (10 g) obtained in the above Step 5). 10% Palladium
-on-carbon (1 g) was added thereto under an argon atmosphere. The
solution was stirred at room temperature for 4 hours while hydrogen
gas was blown into it at 2.8 atmospheric pressure. The reaction
solution was filtered with celite, and the filtrate was concentrated.
The concentrate was then subjected to azeotropic distillation after
adding toluene. The thus-obtained residue was dissolved in
chloroform and washed with a mixed solution of a 3N potassium hydroxide
aqueous solution and brine. The aqueous phase was further extracted
with chloroform. The resulting organic phase was dried over sodium
sulfate and concentrated to obtain the desired compound (6.9 g,
quantitative) as a white solid.

Step 7) 1-(2-Bromoethyl )-4-tert-butoxycarbonylaminopiperidine
(XIII)

1,2-Dibromoethane (219 g) and potassium carbonate (16.1 g) were
added to a tetrahydrofuran (400 ml) suspension of the compound (23.4
g) obtained in the above Step 6), and the solution was stirred at
room temperature for 6 days. The reaction solutionwas then filtered,
and the filtrate was concentrated. The thus-obtained residue was
purified by silica gel column chromatography (developing solvent,

ethyl acetate : hexane =1 : 3 to ethyl acetate) to obtain the desired



7.70(1H, d, J=8.4Hz) 7.85(1H, t, J=7.7Hz) 8.17(1H, d, J=7.0Hz) (white
solid; 96% 1 8.29(1H, S) CDCl[err] 300 MHz

FAB[err] 1.80-2.10(8H m 427 2.25-2.43(2H, m J[err]
2.64-2.80(6H, n) 3.00-3.16(2H, m 4.1868H t, J=7.2Hz) [err]
4.80-4.94(1H, m [err] 7.00-7.10(2H, m [err]

7.20-7.32(1H, m 9 [err] 7.40-7.55(2H, m
7.63-7.80(2H, m 8.15(1lH s) 8.31(1H, dd, J=8.1Hz, 1.2Hz) (white solid;
13% 124 Tabl e 6 Conmpound (Properties; Exanple yield fromthe final

t Er dé 300 MHz
IiAgE)l %ozm%ound 1_|12 1@y} Ay las %ﬂleélléeéggzg 91/50 083 07

g)gg 5;2561%;%( 3';1 fﬁ-@eﬁﬁ(ﬁkﬁoiyca&“&oﬁﬂémiﬁbr-l [2- ?ﬂ-ﬂ%ﬁi&ixo@xenyl)-ﬂ-
per.dJ.ne-Z ~yl-amino]ethyl ]piperazine (XV)

Sodium hydride (156 mg) was added to a dimethylsulfoxide
anhydride (10 m1l) solution of 4~chloro~N-pyridine-2-aniline (800 mg)
obtained in Production Example 14, and the solution was stirred at
room temperature for 0.5 hours in a stream of argon gas. The compound
(600 mg.) obtained in the above Step 7) was added to the reaction
solution, and the solution was stirred at room temperature for 2 hours
in a streamof argongas. Water was then added to the reaction solution,
and the solution was extracted with ethyl acetate. The extract was
washed with water and saturated brine, and dried over sodium sulfate.
The residue thus obtained was 'purified by silica gel column
chromatography (developing solvent, ethyl acetate : hexane = 2 : 1
to ethyl acetate) to obtain the desired compound (680 mg; yield, 81%)
as a pale yellow amorphous substance.

Step 9) 4-amino-1-[2-[N~(4-chlorophenyl)-N-pyridin-2-yl-amino]
ethyl ]piperidine (XVI)

Trifuoroacetic acid (6 ml) was added to a dichloromethane (6
ml) solution of the compound (680 mg) obtained in the above Step 8)
under ice-cooling, and the solution was stirred at room temperature
for 20 minutes. The reaction solution was concentrated and subjected
to azeotropic distillation after adding toluene. After a 10%
potassium carbonate équeous solution was added to the residue, the

solution was extracted with a mixed solvent of chloroform and

tetrahydrofuran (10 : 1). The extract was washed with saturated



[err] 7.24-7.38(4H, m [err]7.52-7.64(1H, m [err]
7.68-7.78(1H, m 7.82-7.92(1H, m 8.12-8.22(1H, m 8 32(1H, s) 10.68(1H,

brs) (white solid; 100% DMSO-d[err] 300 Mz FAB[ err]
1.90-2.22(2H, ‘m 431 21¢%-2. 70(2H, m 3.20-3.45(4H, m
3.60-3.90(2H, M) 4.08-4.25(2H, m 4.74-5.00(H, n) [err] 6.87-6.96(2H, m
6.96-7.05(3H, m 11 [err] 7.21-7.32(2H m [err]
7.58(1H, t, J=7.2Hz) 7.71(1H, d, J=8.1Hz) 7.81-7.91(1H, nm 8.14-8.22(1H, m
8.30(1H, brs) (pale purple solid; 100% 11.03(1H, brs) DvBO-d[err]

300 M prine and dried ovdBodim sulfatel5( Atie Thus-obtained residttdwas
2.45-2.80(2H, ) 3.15-3.60(4H, m 3.62-3.85(2H, ) 4.25-4.50(2H, M

4.76- 5. nbdntBatled inderdPedubeddPredburd th7/obbainbtbhéleSired compound

(516 mg; yield, 99%) as a yellow oil.
Step 10) 2-amino-N-[1-[2-[N-(4-chlorophenyl)-N-pyridine-2-amino ]
ethyl]piperidin-4-yl]benzamide (XVIII) |
1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride
(297 mg) was added to a dimethylformamide (5 ml) solution of
anthranilic acid (213 mg), the compound (513 mg) obtained in the above
Step 9), and l1-hydroxybenzotriazole (209 mg) under ice-cooling, and
the solution was stirred at room temperature for 5 hours. After a
10% potassium carbonate agqueous solution was added to the reaction
solution, the solution was extracted with chloroform. The extract
was washed with saturated brine and dried over sodium sulfate. The
thus-obtained residue was purified by silica -gel column
chromatography (developing solvent, ethyl acetate) to obtain the
desired compound (670 mg; yield, 96%) as a pale yellow amorphous
substance.
Step 11) 3-[1-[2-[N-(4-chlorophenyl)-N-pyridin-2-ylaminojethyl]-
piperidin-4-yl]-3H-quinazolin-4-one (I)

A formic acid (10 ml) solution of the compound (670 mg) obtained
in the above Step 10) was heated under reflux overnight. The reaction
solution was concentrated and subjected to azeotropic distillation
after adding toluene. After a 10% potassium carbonate aqueous
solution was added to the residue, the solution was extracted with
chloroform. The extract was washed .with saturated brine and dried

over sodium sulfate. The thus-obtained residue was recrystallized



[err] 7.72(1H, d, J=8.1Hz) 7.77-7.94(3H, m [err]
8.18(1H, d, J=7.8Hz) 8.25(1H, d, J=5.1Hz) 8.32(1H, s) 8.40-8.46(1H m

(pal e yell ow solid; 88% 11. 60( 1H, brs) 125 Tabl e 7 Conpound
(Properties; Exanple yield fromtyhg final step) [err]H NVR ([err])

ppm (%) | [err] 300 MHz

FAB[err] 0.88(3H, t, J=7.1Hz) 467 150- 1. 68( 2H,

1.86-2.05(4H, m 222238(2H m [err] 246(2H t, J=7.9Hz) 2.75(2Ht |,

1=7. 7Hz) 3.03-3.14(2H, 3.76(2H, t,J=7.7Hz)

4. 80- 4. t ) %Fsgﬁfd
7.47-7. ggﬁk&ﬁ?l? %%é%ﬂ%g%ﬁ;b‘zn? ﬁﬁﬁltée&%%flﬁd c°'515 dundl?)(45¢ fig;, f
DVBO- d[ 0 FAB[ err] 1.90-2.26(2H, -

431 2. 4255 63% %Mﬁte solid. -

Step 13) 4N Hydrogen chloride-ethyl acetate (1 ml) was added to
a dichloromethane (5 ml) solution of the compound (494 mg) obtained
in the above Step 11), and the solution was stirred at room temperature
for 0.5 hours. Deposited crystals were collected by filtration,
washed with ethyl acetate, and dried at 50°C under reduced pressure
to obtain the desired compound (572 mg, quantitative) as a white
powder.

Example 34

Synthesis of 3-[1-[2-(10,11-dihydro-5H-dibenzo[b,flazepin-5-yl)
ethyl}piperidin-4-yl}-3H~-quinazolin-4-one

Step 8) 4-tert-butoxycarbonylamino-1-[2-(10,11-dihydro-5H~
dibenzo(b, fjazepin-5-yl)ethyl Jpiperidine (XV)

Sodium hydride (104 mg) was added to a dimethylsulfoxide
anhydride (8 ml) solution of 10,11-dihydro-5H-dibenzo[b,f]azepine
(508 mg) at room temperature in a stream of argon gas, and the solution
was stirred for 0.5 hours. The compound (400 mg) obtained in Step
7) of Example 33 was added to the reaction solution, and the sollﬁtion
was stirred at room temperature for 1.5 hours. Water was then added
to the reaction solution, and the solution was extracted with ethyl
acetate. The extract was washed with water and saturated brine, and
dried over sodium sulfate. The thus-obtained residue was purified
by silica gel column chromatography (developing solvent, ethyl
acetate : hexane=1 : 1) to obtain the desired compound (75 mg; yield,

11%) as a pale pink amorphous substance.



3.18-3.45(4H, m) 3.55-3.85(2H, m [err] 4.10-4.25(2H, m [err]
4.75-4.95(1H, m [err] 6.91(1H, dd, J=5.1Hz, 1.5Hz)

[err]

6.96(1H, d, J=7.5Hz) [err]7.05(2H d,

J=8.1Hz) [err] 7.08-7. 16(11b8[| m 7.23-7.34(2H,
7.52-7.63(2H, m) 7.71(1H, d, J=7.8Hz) 2-7.90(1H, m) white solid; 80%
8.15-8.22(1H, m 8.30(1H, s) 10.99(1H, brs) DMBO-d[err] 300 Mz

FAB[err] 2.06-2.20(2H, m 427 2.50-2.65(2H, m
3.10-3.48(4H, ) 3.65-3. 85(2H, 4.20-4.40(2H, m) 4.75-4.93(1H, m [err]

7.22-1. %@%ﬁ 29()?H 4{- dﬁ:ﬁiﬁ’&-ﬂ-[g FfOBf’i)-dELﬁ&H]ro-SH-dlbenzo byflaz zepind% 1%-& IH

J=6. 9Hz

err| 2(1H, 'm 8.19(1H,

11.15(1H, brs)

d, J=6. %%#1?§§§F%£d1§%| Qfﬁ%oo% s) yellow solid; 100%)

8. 72( 1H

Trifluorcacetic acid (420 pl) was added to a dichloromethane
(0.5 ml) solution of the compound (75 mg) obtained in the above Step
8), and the solution was stirred at room temperature for 2 hours.
After the reaction solution was concentrated, toluene (0.5 ml) was
added thereto to conduct azeotropic distillation. 10% potassium
carbonate (2 ml) was added to the residue, and the solution was
extracted with a mixed solvent of chloroform and tetrahydrofuran (9 s
1) (2ml). The extract was dried over sodium sulfate. The resulting
residue was concentrated under reduced pressure and dried to obtain
the desired compound (60 mg, quantitative) as a pale brown oil.
Step 10) 2-amino-N-[1-[2-(10,11~dihydro-5H-dibenzo([b,flazepin-5-
yl)ethyl]piperidin-4-yl]benzamide (XVIII)

1-Ethyl-3~( 3-dimetﬁylaminopropyl yearbodiimide hydrochloride
{35 mg) was added to a dimethylformamide (1 ml) solution of anthranilic
acid (25 mg), the compound (58 mg) obtained in the above Step 9),
and 1-hydroxybenzotriazole (24 mg), and the solution was stirred at
room temperature for 14 hours. After 10% potassium sodium carbonate
(5 ml1) was added to the reaction solution, the solution was extracted
with a mixed solvent of chloroform and tetrahydrofuran (9 : 1) (5
ml). The extract was concentrated under reduced pressure and
subjected to azeotropic distillation after adding xylene. The
thus-obtained residue was purifiéd by silica gel column
chromatography (developing solvent, chloroform : methanol = 20 : 1)

to obtain the desired compound (77 mg; yield, 97%) as a pale red



126 Tabl e 8 Exanpl e Compound (Properties; [err]H

NVR ([err]) ppm M5 Exanpl e yield fromthe final
stop)[err]H NVR ([err]) ppmDVBSO-d[err] 300 MHz FAB+
1.90-2.22(2H, m 455 3330-3.42(4H, m 3.65-3.80(2H m
3.74(3H, s) 4.17-4.30(2H, m [err]4.78-4.96(1H, m 6.52-6.64(3H m [err]
7.04(1H, t, J=7.2Hz) [err] C7.12(2H, d, J=7.5Hz) [err]

7.14-7.24(1H, m) 7.34(2H, t, J=7.8Hz) 7.59-1H, t,(J=8.1Hz) 7.73(1H, d,
J=8.1Hz) 7.82-7.94(1H, n) 8.37(1H, s) 11.30(1H, brs) [err] CDCi[err] 300

MHz amorphous substiaf@lesrr] 1.05-1.25(6H, m 467
. 90-2. T0CAR, m Lerr] 2.22-2.40(2H M 2.68-2.84(2H, m 3.00-3.18(3H,

m [erristep3 £8- & £6fkit acid (2 £13) D4t ibn Of Ené 3ohpeRint (77 mg)Bbtained
in the above Step 10) was heated under reflux for 14 hours. The
'solution was allowed to cool, concentrated under reduced pressure,
and subjected to azeotropic distillation after adding toluene.
After a 10% sodium bicarbonate aqueous solution was added to the
residue, the solution was extracted with chloroform. The extract was
washed with water and saturated brine, and dried over sodium sulfate.
The thus-obtained residue was purified by silica gel column
chromatography (developing solvent, chloroform : methanol = 20 : 1) '
to obtain the desired compound (57 mg; yield, 74%) as a white amorphous
substance. |
Example 35
Synthesis of 3-[1-[2-(10,l11-dihydro-5H-dibenzo[b,f]azepin-5-yl)
ethyl]piperidin-4-yl]-3H-quinazolin-4-one hydrochloride
Step 13) 4N Hydrogen chloride-ethyl acetate (0.33 ml) was added to
a dichloromethan;e (0.2 ml) solution of the compound (57 mg) obtained
in step 11) of Example 34, and the solution was stirred for 0.5 hours.
The deposited solid was collected by filtration, washed with ethyl
acetate, and dried to obtain the desired compound (59 mg; yield, 94%)
as a white solid.
Example 36
Synthesis of 3-[1-[2-(5, 1i-dihydro-dibenzo[b,e}[1,4}oxazepin-5-
yl)ethyl]lpiperidin-4-yl]-3H-quinazolin-4-one
Step 8) 4-tert-butoxycarbonylamino-1-[2-(5,11-dihydrodibenzo-

[b,e][1,4]oxazepin-s-yl)ethyl]piperidine (XV)



17 6. 62-6. 74(1H, m
7.06-7.57(7H, m 7.65-7.80(2H, m 8.09-8.19(1H m 8.24-8.37(1H, m (white
solid; 40% CDCl[err] 300 Miz FAB[err] 0.84(3H, t, J=7.1Hz)

481 1.21-1.36(2H, m) [err]1.48-1.60(2H113) [err]1.86-2.04(4H, m
[err]2.22-2.38(2H, m) [err] 2.75(2H, t, J=7.7Hz)
[err]3.04-3.16(2H, m [err]3.76(2H, t, J=7.5Hz) [err]4.80-4.94(1H m
[err]6.51C2H, d, J=7.7Hz) 6.69(1H, t, J=7.1Hz) 7.20 7.38(6H, m

7.47-7.53(1H, m (white solid; 38% 7.68-7.80(2H, m 8.31(1H,
dd, J=8.1Hz, sbdbim hydii&eTE(llB@ mEyak@lse added €onppudimethepeullifoxkide
yleldfromtheflnal st ep) [err]H NMR ([err]) ppm

M5 CDCI{ _
453 1. 85 !00( 4H IT) 2 2& 2501\11:10!1 of Wﬂdlhﬁd%@@ﬁehzo{ﬁzeﬁ@,“

oxazepine (642 mg) obtained in Production Example 15 in a stream of
argon gas, and the solution was stirred at rooml temperature for 0.5
hours. The compound (500 mg) obtained in Step 7) of Example 33 was
added to the reaction solution, and the solution was stirred at room
temperature for 1.5 hours. After water was added to the solution,
it was extracted with ethyl acetate. The extract was washed with
water and saturated brine, and dried over sodium sulfate. The
thus-obtained residue was purified by silica gel column
chromatography (developing solvent, ethyl acetate : hexane =3 : 1
to ethyl acetate) to obtain the desired compound (324 mg; yield, 47%)
as a brown solid.
Step 9) 4-amino-1-[2-(5,11-dihydrodibenzo[b,e]([1l,4]oxazepin~5-
yl)ethyl ]piperidine (XVI)

Trifluoroacetic acid (3.5 ml) was added to a dichloromethane
(3.5 ml) solution of the compound {321 mg) obtained in the above Step
8), and the solution was stirred for 0.5 hours at room temperatu:pe.
After the reaction solution was concentrated, it was subjected to
azeotropic distillation after adding. toluene. A 10% potassium
carbonate agqueous solution was added to the residue, and the solution
was extracted with chloroform. The extract was washed with saturated
brine and dried over sodium sulfate. The thus-obtained residue was
concentrated under reduced pressure to obtain the desired compound
(245 mg, quantitative) as a yellow oil.

Step 10) 2-amino-N-[{1-[2~(5,11-dihydrodibenzo[b,e][1,4]~



2.51(2H, q, J=7.5Hz) [err] 2.74(2H, t, J=7.5Hz) 3.03-3.14(2H, m [err]
3.78(2H, t,J=7.5Hz) 4.80-4.95(1H, m [err]

6.50(2H, d, J=8.1Hz) 6.69(1H t, J=7.4Hz) 7.12-7.38(6H, m 7.47-7.53(1H, m
7.68-7.79(2H, m [err]8.14(1H, s) (whiggeqsolid; 46%8.31(1H, dd. J=8.3Hz,

| AHz) (vhite solid; 46% ) CDCl[err] 400 Mz FAB[ err]

- 1.09(3H, t, J=5.2Hz) 391 [err] 2.05-2.19(2H, m 2.30(3H, s)
2.50-2.73(2H, m 3.15-3.55(6H, m 3.59-3.77(2H, m [err]3.79-3.98(2H,

rr) [err] 4. 81500(1H m 20

6.56- 7. gf4 e Jylgggétgl%E_:ﬁﬁe:'élétm‘l[-ﬂrzmbénz%iae d(xvE$x}tz)

[err]? 82-7. 47(1H, brs) (white solid; 96%
11.39(1H, b 2H,
m ( - %ﬁ%B 2. 50- 2 74 (ZIS1 [errf2 QGA(igﬁ[ e;)q]_e%@q_.%.Z@r_{

dimethylaminopropyl)carbodiimide hydrochloride (162 mg) were added
to a dimethylformamide (5 ml) solution containing anthranilic acid
(106 mg) and the compound (249 mg) obtained in the above Step 9) undex
ice-cooling, and the solution was stirred overnight at room
temperature. A 10% potassium carbonate aqueous solution was added
thereto, and the solution was extracted with a mixed solvent of
chloroform and tetrahydrofuran (10 : 1). The extract was washed with
water and saturated brine, and dried over sodium sulfate. The
thus-obtained res_idue was purified by silica gel column
chromatography (developing solvent, ethyl acetate : hexane =2 : 1

to ethyl acetate) to obtain the desired compound (343 mg,

quantitative) as a brown solid.

Step 11) A formic acid (10 ml) solution of the compound (338 mg)

obtained in the above Step 10) was heated under reflux overnight.

The solution was then concentrated and subjected to azeotropic

distillation after adding toluene. After a 10% potassium carbonate

aqueous solution was added to the residue, the solution was extracted |
with chloroform. The extract was washed with water and saturated

brine, and dried over sodium sulfate. The thus-obtained residue was

purified by silica gel column chromatography (developing solvent,

ethyl acetate : hexane =1 : 1 to ethyl acetate) to obtain the desired

compound (192 mg; yield, 55%) as a pale yellow solid.

Example 37
Synthesis of 3-[1-[2-[N~(3,5-dimethylphenyl)-N-pyridin-2-yl-~



3.09-3.44(4H, m 3.57-3.79(2H, m 3. 80-3.96(2H, m [err]

4.84-5.01(1H, m [err] 6. 75(1H, t, J=5.4Hz) 21 [err]
6.94(2H, d, J=6.0Hz) [err]7.24(2H, t, J=5.8Hz) [err] 7.62(1H, t,
J=5.6Hz) 7.78(1H, d, J=6.1Hz) 7.90(1H, j35J=5.4Hz) 8.20(1H, d, J=5.9Hz)
(white solid; 100% 8.52(1H, brs) 11.44(1H, brs) 128 Tabl e
10 Exanpl e Conmpound (Properties;[err]H NVR([err])ppmyield fromthe
final step) VM5 DVS04 300 MHz PAB[ err]
1.103H, t, J=6.9Hz) 377 2.00-2.24(2H, m 2.49-2.78(2H, m

: -Ghel
2 éé g édg?_ﬁ ya_ Apd f.(gi(i,?r,lH ¥ ?@H%@ﬂn&gfiﬂfh Fhe E‘cii['l'gd)iochlorlde

7.12-7. %%94 sm 4Zt@9@.15utbx¥éa§b$ﬂ§)la[rﬁfﬁd—l [2-[N-(3,5-dimdthyibhlny1) -
J=8.1Hz) 7.89(1H, t,
N-pyridine-2-ylaminojethyl jpiperidine (XV)

Sodium hydride (78 mg) was added to a dimethylsulfoxide
anhydride (8 ml) solution of 3,5-dimethyl-N-pyridin-2-ylaniline (773
mg) obtained in Production Example 16 at room temperature in a stream
of argon gas, and the solution was stirred for 0.5 hours. The compound
(600 mg) obtained in Step 7) of Example 33 was added to the reaction
solution, and the solution was stirred for 2 hours. After water was
added thereto, the solution was extracted with ethyl acetate. ' The
extract was washed with water and saturated brine, and dried over -
sodium sulfate. The thus-obtained residue was purified by silica gel
column chromatography (developing solvent, ethyl acetate : hexane
=2 : 1 to ethyl acetate) to obtain the desired compound (490 mg;
yield, 59%) as a white amorphous substance.

Step 9) 4-amino-1-[2-[N-(3,5-dimethylphenyl) -N-pyridin-2-yl-
aminojethyl]piperidine (XVI)

Trifluoroacetic acid (2.5 ml) was added to a dichloromethane
(2.5 m1) solution of the compound (480 mg) obtained in the above Step
8), and the solution was stirred for 1 hour at room temperature. After
the solution was concentrated under reduced pressure, toluene was
added thereto to conduct azeotropic distillation. A 10% potassium
carbonate aqueous solution was added to the residue, and the solution
was extracted with a mixed solvent of chloroform and tetrahydrofuran

(10:1). Theextractwas dried over potassiumcarbonate and filtered.

The filtrate was concentrated under reduced pressure and dried to



8.20(1H, d, J=6.9Hz) 8.46(1H, brs) (white solid; 91%

brs) DVMBO-d[err] 300 MHz FAB[ ERR] 2.06-2.20(2H, m

459 2.50-2.70(2H, m [ERR 3.20-3.40(4H, m 3.65-3.78(2H, m
4.2-4.34(2H, m 4.77-4.90(1H, n) 6.84-7A@(3H, m [err] 7.20-7.32(4H, m 23
[err] 7.43(2H, t, J=7.7Hz) [err]

7.60(1H, t, J=7.5Hz) 7.75(1H, d, J=8.1Hz) 7.88(1H, t, J=7.7Hz) 8.19(1H, d,
J=7.2Hz) 8.40(1H, s) (white powder; 90% 11. 34(1H, brs)
DVSO-d[err] 300 Mz FAB[err] 2.10(4H, brd, J=102Hz)

440 2. 5r2all e @esarb.a Godpild )3z e«% Plyidrd, §12) 48)a p&Be2Yellow
J=7.5Hz) 4.88-5.04(1H, 3 -7.89(10H, [err] 24

[err]  oil. 11. 02(1H brs) (white powder; 100%

Step 10) 2-Amino-N-[1-[2-[N-(3,5-dimethylphenyl)-N-pyridin-2-yl-
amino}ethyl}jpiperidin-4-yl Jbenzamide (XVIII) |
1-Ethyl-3-(3~dimethylaminopropyl)carbodiimide hydrochloride
was added to a dimethylformamide (2 ml) solution containing
.anthranilic acid (133 mg), the compound (315 mg) obtained in the
above Step 9), and l-hydroxybenzotriazole hydrate (131 mg) undex
ice-cooling, and the solution was stirred at room temperature for
15 hours. A 10% potassium carbonate aqueous solution was added
thereto, and the solution was extracted with a mixed solvent of
chloroform and tetrahydrofuran (9 : 1). After the extract was
concentrated under reduced pressure, xylene was added thereto to
perform azeotropic distillation. The thus-obtained residue was
purified by silica gel column chromatography (developing solvent,
chloroform : methanol = 10 : 1) to obtain the desired compound (315
mg; yield, 73%) as a white amorphous substance.
Step 11) 3-[1-[2-[N-(3,5~dimethylphenyl)-N-pyridine-2-yl-aminoj-
ethyl ]piperidin-4-yl]-3H-quinazolin-4-one (I)

A formic acid (3 ml) solution of the compound (310 mg) obtained
in the above Step 10). was heated under reflux for 40 hours. After
the solution was allowed to cool t_o room temperature, toluene was
added thereto to conduct azeotropic distillation. A sodium
bicarbonate aqueous solution was added to the reaction solution, and
it was extracted with chloroform. The extract was washed with

saturated brine and dried over sodium sulfate. The thus-obtained



129 Table 1 1 Conpound (Properties; Exanple yield fromthe final
step) . HNWR ([err]) ppm VS DVBO-d[ err]
300 MHz FAB[err] 1.56-2.18(6H m 454
2.55-2.70(2H, m 3.00-3.70(6H, m 3.963¢712(2H, m 4.85-5.05(1H m
6.69(1H, d, J=9.3Hz) 7.01(1H, t, J=6.6Hz) [err] 7.42-7.78(7H, n) 25

[err] 7.82-7.96(2H, m J[err] 8. 08(1H, d,
J=5.2Hz) 8.18(1H, dd, j=8.0Hz, 1.2Hz) (whi te powder; 91% DWVSO D[ ERR] 300
VHz . FAD 2.02-2.20(2H, 439

2.40-2
L

7. 65- 7. f)(vent ”Ehi@roform[ efnél:hanol =20 : 8836 bBtalin Uhé cﬁé#:)ré&bbhpound
8.18(1H, d, J= . 3Hz) 8.29(1H, s) 10.5- 11. 0 (2H, brs) (white powder 100%

ggg' [er(zhz W%ld, 86%) as a wnltS%Sibho&sBs&bsqééﬂéle

Step 13) Using the compound (265 mg) obtained in the above Step 11),
a reaction was performed in the same manner as in Step 13) of Example
33 to obtain the desired compound (280 mg; yield, 92%) as a white
solid. '

Examples 38 to 71

Compounds listed in Tables 15-26 were obtained as in Example

33.

Example 72

Synthesis of 3-[1-[2-[N-(2-propylphenyl)-N-pyridin-2-ylamino]
ethyl Jpiperidin-~4-yl}-3H-quinazolin-4-one

Step B8) 4;tert-Butoxycarbonylamino-1 ~[2-[N-(2~propylphenyl)-N-
pyridin-2-yl-amino]ethyljpiperidine (XV)

Using the compound (509 mg) obtained in Step 7) of Example 33
and 2-propyl-N-pyridin-2-yl-aniline (691 mg) obtained in Production
Example 41, a reaction was performed in the same manner as in Step
8) of Example 33. The thus—obtained'reidue was purified by silica
gel column chromatography (developing solvent, ethyl acetate : hexane
= 3 : 1 to ethyl acetate) to obtain the desired compound (453 mg;
yield, 62%) as a pale yellow oil.

Step 9) 4-Amino-1-{2-[N-(2-propylphenyl)-N-pyridine-2-ylaminoj-
ethyl]piperidine (XVI)
Using the compound (453 mg) obtained in the above Step 8), a

reaction was performed in the same manner as in Step 9) of Example



2.02-2.11(2H, nm) 2.45-2.50(2H, m 2.65-2.71(2H, m [err] 2.81(2H. d,
J=11.7Hz) 4.73-4.84(1H, n) [err]4.92(1H, s) 7.20-7.51(16H, n) [err]
7.67-7.77(2H, m [err]8.10(1H, s) 8.30(1H, d, J=8.1Hz) (colorless crystals;
37% 130 Tabl e 12 Exanple Conpoundij®roperties; yield fromthe final

st ep) [err]H NVR ([err]) ppm M5 DVSO-d[ err]
300 MHz FAB[err] 1.10-1.50(6H m 437
1.50-1.74(6H m 1.76-1.80(4H, m 2.00-2.25(6H, n) 2.48-2.65(2H, m [err]
3.18-3.52(4H, m 3.55-3.85(6H m 4.70-4.95(1H, m 28

7. 55-7. $3(ddl, olbta In 68- drudé lprodhcte(B8F5 mg)as a pale/ y¥@31ow®ilH m

8.19(1H, dd. J=8.1Hz, 0.9Hz) [ERR]8.29(1H, s) 10.46(1H, brs)
Step 12) 4H-3,1-Benzoxazin-4-one (169 mg) obtained in Production
Example 43 was added to a toluene (5 ml) solution of the crude product
(375 mg) obtained in the above Step 9), and the solution was stirred
at room temperature for 15 minutes. After triethyl orthoformate (1
ml) was added thereto, the solution was heated under reflux for 2
hours. The reaction solution was then concentrated under reduced
pressure and extracted with chloroform. The extract was washed with
a sodium bicarbonate aqueous solution and saturated brine, and dried
over sodium sulfate. The thus-obtained residue was purified by

silica gel column chromatography (developing solvent, chloroform :.

100 : 1 to 100 : 3), and the resulting product was

methanol
recrystallized from ethanol-water to obtain the desired compound (355
mg; yield, 73%) as colorless crystals.

Examples 73 and 74

Compounds listed in Table 27 were obtained as in Example 72.

Example 75
Synthesis of 3-[1-[2-(10,11-dihydro-10-hydroxy-5H-dibenzo[b,f]-

S

azepin-5-yl)ethyl piperidin-4-yl]-3H-quinazolin-4-one

Step 4) Using the compound obtained in Production Example 44 and the
compound obtained in Step 3) of Example 1, a reaction was performed
in the same manner as in Step 4) of Example 7 to obtain the desired
compound (yield, 47%) as a white solid.

Example 76

Synthesis of 3-[1-[2-(10,11-dihydro-2-hydroxy-5H-dibenzo[b,f]

azepin-5-yl)ethyl]piperidin-4-yl}-3H-quinazolin-4-one



11.50(1H, brs) (white solid; 71% CDC [ERR] 300 Mz _
FAB[err] 1.84-2.08(4H, m 423 2.26-2.48(2H, m) 2.86(2H, t,
J=7.4Hz) 3.05-322(2H, n) 4.48(2H, t, J=7.4Hz) [err]4.78-4.96(1H n) [err]
7.20-7.30(2H, m 7.40-7.55(5H, m 29 119 _

7.66-7.80(2H, m 8.05-8.12(3H, m 8.26-8.33(1H, n) (white solid; 34%
DVBO-d[err] 400 Mz FAB 2.02-2. 20( 2H,

453 2.43-2.50(2H, m) 2.55-2.85(3H, m [err]

3.21(2H, brs) [err]

3.52(4H, brs) [err] - 3.81(2H, brs)
4. 76- 4. 92( 1HTonprorectS thé( hkiroxy)l gttjoapr bf the compoftd7/sgnthelsizpd? HEl
7.58(1H, t, J=5.6Hz) 7.72(1H, d,J=6.1Hz) 7.75-8.00(5H m 8.17(1H,

d, J=5. Mdtﬁ:amﬂl-mxdmﬂ)e 45 ,0& ]ijydn‘mkyl#@r@'ee@bmxdergrdﬁp%as introduced
12. 46( 1H. br s)

first.

Sodium hydride (710 mg) was added to a dimethylformamide (40
ml) solution of the crude crystals (4.05 g) obtained in Production
Example 45 under a nitrogen atmosphere and ice-cooling. Chloromethyl
methyl ether (1.35 ml) was further added thereto. and the solution
was stirred overnight at room temperature. After the solution was
concentrated, water was added thereto, and the solution was extracted
with ethyl acetate. The extract was washed with water and saturated
brine, dried over anhydrous sodium sulfate, and filtered. After
the filtrate was concentrated, the thus-obtained residue was purified
by silica gel column chromatography (developing solvent, hexane :
ethyl acetate = 5 : 1) to obtain N-(2-chloroethyl)-10,11-
dihydro-2-methoxymethoxy-5H-dibenzo[b,f]lazepine (4.64 g; yield,
99%) as a yellow oil.
Step 4) Using N~(2-chloroethyl)-10,11-dihydro-2-methoxy-
methoxy-5H-dibenzo[b,f]azepine obtained in the above step and the
coﬁtpound obtained in Step 3) of Example 1, a reaction wa;s performed
in the same manner as in Step 4) of Example 7 to obtain 3-[1-[2-
('10 i | 1-dihydro-2-methoxy—methoxy—SH-dibenzo [b,f ]ézepin—s-
yl)ethylilpiperidin~4-ylj-3H-quinazolin-4-one (yield, 74%) as a
white amorphous substance.

4N Hydrochloric acid-ethyl acetate (20 ml) was added to an ethyl
acetate (20 ml) solution of the thus-obtained compound (2.00 g), and

the solution was stirred at room temperature for 3 hours. After the



131 Tabl e 13 Exanpl e Compound (Properties; [err]H

NVR ([err])ppmyield fromthe final step) [err]H NMR
([err]) ppm M5 CDCl[err] 300 Mz FAB[ err]
1.80-2.05(4H, m 453 39209-2.28(2H, m 2.50-2.71(4H, m
2.90-3.14(2H, m 3.62(4H, s) [err]4.75-4.93(1H, m [err]

7.12-7.43(10H, m 7.43-7.56(1H m 31 [err]
7.62-7.82(2H, m 8.13(1H, s) 8.24-8.33(1H, m (white solid; 83%
DMSO-d[err] 300 Mz FAB[err] 2.00-2.08(2H, m

453 2. 4802\112963ﬁaﬁ’%oﬁcéﬁtﬁaﬂé’é4Mhé&e§laﬁe31a%ﬂikls0mred addiﬁ Ahe¥dto
4.85-5.00(1H, m [err] 0-7.45(10H, m
[err] a saturatéd FHdlitm bickrboMdte dgueous solutlon and a mlxed solvent
[err] 7.72(1H, d, J=8.1Hz) [err] .85-7.95(1H, m

[ ERR] 8. 48-éhPdfdtbriDart AthEnod) (16-:689 Whaér 31)eat'1ng. After the organic
phase was extracted, the aqueous phase was extracted with chloroform,
and the extract was added to the organic phase obtained above. The
combined organic phase was washed with water and saturated brine,
dried over anhydrous sodium sulfate, and filtered. After the
filtrate was concentrated, the thus-obtainea residue was purified
by silica gel column chromatography (developing solvent, ethyl
acetate to ethyl acetate : methanol = 20 : 1) to obtain the desired
compound (1.83 g, quantitative) as a white amorphous substance.

Compounds produced in Examples 1 to 76 are shown in Tables 3

to 28.



(white solid; 23% DWVSO d[err] 300 MHz FAB[ err]

2.04-2.20(2H, m 460 [err] 2.50-2.70(2H, m
3.22-3.56(4H, m 3.63-3.80(2H, m 4.38-4. 50(2H m 4.82-5.00(1H, m

[ ERR] 6. 80(1H, d, J=8.7Hz) [err] 6.9742H, t, J=6.3Hz) 33 _
[err] - 7. 46 7.94(8H, m 8 16-8.22(2H, m [err]

8.47(1H, brs) (white powder; g/% 3‘132 Tabl e 14 Conpound (Properties;

‘Exanpl e V|eldfromthef|nal P% 'HNMR ([err]) ppm

M5 CRCLL £ . o MS
o '( = ;‘ e 3 baa

3—3 18( 4H,
VPids ¥ 93(3‘2H, m 34

| 7. 0d 190200 68, ) 7. 46.7. 56(ass ) [err]
7.6817.82(2H, m 2.45-2.72(2H, m)
3.16-3.42(4H, m)

3.65-3.80(2H, m)
4.15-4.31(2H, m)
4.76-4.95(1H, m)

_ : N .
o NN 7.01(2H, 1, J=7.3 Hz)
2.02-7.15(4H, m)
-1 1 7.26-7.38(4H, m)
2

7.53-7.62(1H, m) '
7.69-7.76(1H, m)
2HC . 7.82-7.91{1H, m)
8.18(1H, d, J=8.0Hz)

(white crystals; 94%)

DMSO-d; 300 MHz . FAB*
2.00-2.30(2H, m) 449

. 2.55-2.67(2H, m)
3.06-3.48(4H, m)
\ 3.52-3.82(2H, m)
_ |4.20-4.35(2H, m)
4.70-5.30(1H, m)
o NN 6.83(4H, )
7.05-7.42(8H, m)
2 . 7.52-7.63(1H, m)
' J HCG _

7.3%(1N, d, J=6.8Hz)
7.80-7.90(1H, m)

8.18(1H, dd, J=8.0Hz, 1.2Hz2)
8.33(1H, s)

(pale yellow powder; 100%)

DMSO-d; 300 MHz FAB*
2.03-2.202H, m) 439
2.42-2.57(2H, m) :
3.15-3.44(4H, m)

3.64-3.30(2H, m)
\/@ 3.83-3.99(2H, m)
o N 4.63C2H, 5)
0 NS 4.77-492(1H, m)
6.66(1H, t, J=7.2Hz)
3 N 6.80(2H, d, J=8.1Hz)

- 7.10-2.3%(7H, m)

N HCl 7.58(1H, ¢, J=8.1H2)
7.70(1H, d, J=1.8Hz2)
7.80-7.92(1H, m)
8.18(1H, dd, J=8.1, 1.2Hz)
8.29(1H, s)

(colorless needle crystals; 89%) 10.67(1H, brs)




J=1.2Hz) 8.18(1H,

8.29(1H, s) 8.30(1H, dd, J=8.1Hz, 0.9Hz) (white anorphous;
300 MHz 2.05-2.15(2H, rr)
3. 10- 3. 40( 4H.
6. 90- 7. 10( 2H,
[err]7.59(1H,
7. 85(1H,
solid; 94%

m 3.60-3.82(2H. m 4.10-
m [err]7.10-7.40(6H m
t, J=7.8Hz) [err]

,Hprrl 300 MHz

J=8pdfire 8 33(1H

7.72(1H, d, J= 7.5HZ)

EAR[ ar r'I 1.

2.18-2. 30[,:

298

3. OG(H'NMK)(BBBFpp]nB 95(2

J=6. 8Hz)
. 66- 7. 80

2 R

ror IO LT, II’
20(3H, m) 7.24-7.36(2H, m
M 8. 12(1H,

s) 8.30(1H, dd,

N/\/\
;D &

(white solid; 74%) . ]

(g

CIl_l U l U 00\ Oﬂ, 1l’
rql*%’ 4800MBA 11
162-Z90H, 1) A1z )
2.04-2.20(ZH, m)

2460241, t, Y=1.5Hz)
2.92-3.06(2H, m)

3.174H, s)

3.79(2H, t, J=6.8Hz)

4.76-4 90(1H, m)

6.88-6.95(2H, m)

7.02-7.18(6H, m)

7.44-7.54(1H, m)

7.65-7.80(2H, m)

8.11(1H, s)

8.30(1H, dd, J=8.1Hz, 1.5Hz)

1O
HCl
N/

(white solid; 91%)

DMSO-d; 300 MHz

2.00-2.17(2H, m)
2.48-2.64(2H, m)
3.15-3.33(4H, m)
3.64-3.80(2H, m)
4.20-4.40(2H, m)
4.76-4.9%(1H, m)
7.06-7.12(4H, m)
7.28-7.45(2H, m)
7.50-7.76(4H, m)
7.80-7.89(1H, m)
8.13-3.16(1H, m)
8.31(1H, s)
10.33(1H, s)
11.19(1H, brs)

FAB'

(white powder; 100%)

DMSO-d; 300 MHz
1.56-2.16(6H, m)
2.52-2.69(2H, m)
3.03-3.23(3H, m)
3.35-3.43(1H, m)
3.55-3.65(2H, m)
3.68-3.80(2H, m)
6.90-7.05(6H, m)
7.25-7.33(4H, m)
7.57-7.64(1H, m)
7.71-7.80(1H, m)
7.84-7.92(1H, m)
8.19(1H, dd, J=8.1Hz, 1.5Hz)
8.37(1H, )

10.68(1H, brs)

453

74% DIVBO.d[err]
451 2.45-2.70(2H, m
ééé?(GH m 4.80-4.95(1H, n) [err]

s) 11.11(IH brs) (white

m



(pal e yellow solid; 55% 133 Tabl e 15 Conpound (Properties; Exanple

yield fromthe final step) [err]H NI\/R([err]) ppm
M5 DMSO-d[err] 300 MHz - FAB[err] 2.04-2.22(2H, m
454 [err] 2.34(6H, s) [err] _ 2128 2. 72(2H, m 3.17-3.58(4H, m
3.61-3.82(2H, m) 4.32-450(2H, m [err] 4.76-5.00(1H, m [err]

6.70-6.88(1H, m [err]6.98(1H t, J=6.2Hz) 7.11(3H, s) [err]

7.58(1H, t, J=10.5Hz) 7.73-7. 95(2H ﬁt?je7§(lH d, J=7.8Hz) 8.08-8. 27(2H
m (white SOIld 92% br s) I')I\/S()-d[prr] 300 I\/H7

444152 18R 2024kt 1)

MS
=G —d—3 )
CDCl, 300 MHz FAB*
1.80-2,02(4H, m) 439 -
2.13(3H, 5)
2.20-2.37C2H, m)
2.73(2H, t, J=7.2Hz)
Me |3.04-3.12(2H, m)
3.80(2H, t, J=7.2Hz)

i A 4.76-4.95(1H, m)
6.51(4H, 4, J=8.1Hz)
7 N 6.70(1H, t, J=7.5Hz)

/| 7.09-7.27(6H, m)
o . 7.46-7.56(1H, m)
7.65-7.80(2H, m)

: 8.13(1H, s)
RN , . 8.31(1H, dd, J=8.1Hz, 1.5Hz2)

(white solid; 65%)

)
4]
—r.l.l_u,

[err] 4. 80- 4. 6(1H r’r) 6. 61(1H brs)

DMSO-d; 300 MHz - FAB™
2.06(3H, s) 439
2.12(2H, brs)
2.35-2.65C2H, m)
3.15-3.75(5H, m)
Me |3.70-3.80(2H, m)
4.00-4.152H, m) °

AN 4754.9001H, m)
6.56(2H, d, J=8.4Hz)
8 6.70(1H, ¢, J=7.3Hz)

) HCl 7.10-7.42(6H, m)
2 | 7.57(1H, t, J=7.5Hz)
N 7.70(1H, d, J=8.4Hz)
7.85(1H, t, J=7.7Hz)
_ : 8.17(1H, d, J=7.0Hz)
~— ] ) 8.20(1H, )

L. (white solid; .96%) } lo.gs(ln’ m)

CDCl; 300 MHz FAB'
1.80-2.10(8H, m) 427

2.25-2.43(2H, m)
2.64-2.80(6H, m)
3.00-3.16(2H, m)

4.18QH, t, J=7.2Hz) .

4.80-4.94(1H, m)
0 NN 7.00-7.10(H, m)

7.20-7.32(1H, m)

7.40-7.55(2H, m)
) 7.63-7.80(2H, m)
N 8.15(1H, 5)

8.31(1H, dd, J=8.1Hz, 1.2Hz)

{white solid; 13%)




38 _ 6.86-6.96(1H, m [err]
7.41(2H, t, J=8.7Hz) 7.50-7.74(5H, m 7.87(1H, t, J=6.6Hz) 8.19(2H, d,
J=6.6Hz) 8.40(1H, brs) (white powder; 1?“9‘{0 DMSO-d[err] 300 MHz

PAB[ err] 2.05-2.20(2H, 426 2.44-2.67(2H,

3.25-3.54(4H, m 3.66-3.78(2H, m 4.32-4.53(2H, M [err]4. 80-4. 96(1H m

6. 68(1h, d, J=8.7Hz) 39 [err] 6.95(1H, t, J=6.3Hz) [err]7.41-7.64{6H,
m 769781(2H rr) [err] 7%’3792(1H rr) 8.19(1H, d,

J=6. 9Hz) weter-—I3-0099 4:34_Iable
16 Exanpl ¢exampie
[err]H N

- MS
FAB[err] 2.07-3%2.

22(2H, m ‘ 2"02@"? 69(2H, m)|FAB

. 1.92-2.15(4H, m) 439
2.48-2.52(2H, m)
3.06-3.27(4H, m)

: . 3.52-3.67(2H, m)
3,78(2H, t, J=1.2H2)

: 4.82-497(1H, m)

) O/\/\ 6.95-7.07(GH, m)

7.24-7.38(4H, m)

10 J ’ 7.52-7.64(1H, m)

HA 7.68-7.78(1H, m)

7.82-1.92(1H, m)

8.12-8.22(1H, m)

- |8320m, 9
— - 10.68(1H, brs)

' (white solid; 100%)

DMSO-d, 300 Miiz . FAB*
1.90-2.22(2H, m) (431
2.46-2.70(2H, m) )
3.20-3.45(4H, m)
3.60-3.90(2H, m)
4.08-4.25(2H, m)

4.74-5.00(1H, m) -
o NN \6 6.87-6.96(2H, m)
L 69670568, m)
7.21-1.322H, m)
/' HCl 7.58(1H, 1, J=1.2Hz)
NZ - 7.71(1H, d, J=3.1Hz)
7.81-7.91(1H, m)
8.14-8.22(1H, m)
8.30(1H, brs)

\_’.
_ (pale purple solid; 100%) 1L03(1H, brs)

11

DMSO-d; 300 MHz FAB'
1.94-2.25(2H, m) 426

2.45-2.80(2H, m)
3.15-3.60(4H, m)
3.62-3.85(2H, m)
4.25-4.50(2H, m)

4.76-5.00(1H, m)
o NN XY |7.38-7.523H, m)
| _J 1556508, m)
12 NZ |7.7208, 4, =8.142)

) 7.77-1.94(3H, m)
N Ha 8.18(1H, d, J=7.8Hz)
8.25(1H, d, J=5.1Hz)
8.32(1H, s)
8.40-8.46(1H, m)

11.60(1H,
{pale yellow solid; 88%) X brs)




[err

[err]

3.24-3.50(4H, m [err]

]
'4.48-4.68(2H, m) 4.80-4.98(1H, m [err]
7.33(2H, d, J=8.7Hz) 7.60(1H,

t, J=

3. 72-3. 86(2H,

7.2Hz) [err]

d. J=8.1Hz) 7.76-7.92(3H, m 8.20(1H, d,125-8. 1Hz) 8.38-8. 52(3H m

10. 83(1H, brs) (white powder;
2.05-2.18(2H, m

3.22-3.58(4H, m [err]
g) 4

FAB| err ]

S

A-A4

Q8(1H.

100% DMSO-d[
3. 63-

[err]4 g’é‘%i(eq

H m [err]
5’(1H m_ 41

err] 300 MHz
440 2.48-2.67(2H,

[err]

m

7 14(2H, dd. J=7.2Hz, 5.1Hz)
7. 74(1H,

4.04-4.30(2H,

4. 89( 2H,
6. 82-6. 95
7.58(1H, |
8. 36( 1H,
FAB[ err]

&;Jdple

>) (W
L. 95-

13

m (&

nite poWder;
P.26(4H, m

 G7eRr e % m 7.

nal
93% Dl\/BOd[err]

Mo

o0
A

(white solid; 42%)

42-7. 29 Rig 'ﬂs)[@f

MS

10 ;8_
ERSH\H300 MHz

08834, ¢, J=7.1Hz)
1.50-1.68(2H, m)
1.86-2.05(4H, m)
2.22-2.38(2H, m)
2.46(2H, t, )=7.9H2)
2.75(2H, 1, 1=1.7THz)
3.03-3.14(2H, m)
3.76(2H, t, J=7.7H=z)
4.80-4.95(1H, m)
6.51(2!1, d, }=1.71H2z)
6.69(1H, t, J=7.3Hz)
7.12-7.38(6H, m)
7.47-1.53(1H, m)
7.68-7.79(2H, m)

(24
FAB*
467

8.14(1H, 5)
8.31(1H, 4, J=8.1Hz)

14

. | 1.90-2.26(2H, m)

u/\/"\@

(white solid; 80%)

DMSO-d; 300 MHz

2.45-2,65(2H, m)
3.18-3.45(4H, m)
3.55-3.85(2H, m)
4.10-4.25(2H, m)
4.75-495(1H, m) -
6.91(1H, dd, J=5.1Hz, 1.5Hz)
6.96(1H, d, J=7.5Hz)
7.05(2H, d, J=8.1Hz)
7.08-7.16(1H, m)
7.23-7.34(2H, m)
7.52-7.63(2H, m)
7.7K1H, d, J=7.8Hz)
7.82-7.90(1H, m)
8.15-8.22(1H, m)
8.30(1H, s)
10.99(1H, brs)

FAB*

431

15

(yellow solid; 100%)

DMSO-d; 300 Miz
2.06-2.20(2H, m)
2.50-2.65(2H, m)
3.10-3.43(4H, m)
3.65-3.85(2H, m)
4.20-4.40(2H, m)
4.75-4.93(1H, m)
7.22-7.38G3H, m)
7.48CH, 1, 3=7.8Hz)
7.5%(1H, t, J=6.9Hz)
771K, d, J=8.1Hz)
7.81-7.92(1H, m)
8.19(1H, d, J=6.3Hz)
8.34(1H, 5)
8.47(2H, )
3.72(1H, s)
11.15(1H, brs)

FAB'
427




2.50-2.72(2H, nm) 3.08-3.32(4H, m) 3.45-3.73(2H, m) 4.05-4.15(2H,

4.85-5.08(1H, m) [err]

[err]

m 42
d,

8.30(1H, brs) (white solid; 72%
yield fromthe final

st ep)

6.60-6. 72(1H, m [
7.48-7.68(6H, m

err]
[err]

j=7.9Hz) 7.80-7.94(2H, n) 8.08-8.16(1H6m 8.18(1H, dd, J=8. OHz,
135 Tabl e 17 Conpound (Propertles;
[err]HNVR )[err]) ppm
Tabtoeerr] 2.09-2. 14(2H m

6. 95- 7. 08( 1H,
7.72(1 H,
1. 1Hz)

(%

DMSO-d[err] 300 Mz
440 [err]
3.69-3. 73
43 .

7.37-7.43

Zo@O(@HFrartess0- 2. GA( 2H,

dfromthe) fingtpsteaplor r 1 4

Lm)A gﬁ %ﬁ“i@"(ﬂ% 6.81

lMS a1

7.58( 1H,

J=6. 9Hz)

HA
OMe

(white solid; 67%) 3

t,

DMSG-09S(0DIMHS , 1=6. 3Hz

1,90-2.22(2H, m)
2.50-2.68(2H, m)
3.20-3.42(4H, m)
3.65-3.30(2H, m)
3.74(3H, )
4.17-4.30(2H, m)
4.78-4.96(1H, m)
6.52-6.64(3H, m)
7.04(1H, 1, J=7.2Hz)
7.12(2H, 4, J=7.5Hz)
7.14-7.24(1H, m)
7.34(2H, t, J=7.8Hz)
7.59(1H, ¢, J=8.1Hz)
7.73(1H, d, J=8.1Hz)
7.82-1.94(18, m)
8.19(1H, d, J=6.0Hz)
8.37(1H, s)
11.30(1H, brs)

FART T
455

17

70

(white solid; 40%)

o 2.22-2.40(2H, m)

CDCl, 300 MHz

1.05-1.25(6H, m)
1.90-2.10(4H, m)

2.68-2.84(2H, m)
3.00-3.13(3H, m) .
3.68-3.85(2H, m)
4.79-5.00(1H, m)
6.43-6.56(2H, m)
6.62-6.74(1H, m)
7.06-7.57(7H, m)
7.65-7.82(2H, m)
8.09-8.19(1H, m)
8.24-8.37(1H, m)

FAB'

18

o

%M.

(white solid; 38%)

CDCl; 300 MHz

0.84(3H, ¢, J=7.1Hz)
1.21-1.36(2H, m)
1.43-1.60(2H, m)
1.86-2.04(4H, m)
2.22-2.38(2H, m)
2.47Q2H, t, J=1.9Hz)
2752, 1, J=1.7Hz2)
3.04-3.16(2H, m)
3.76Q2H, t, J=17.5Hz)
4.80-4.94(1H, m)
6.51(28, d, J=7.7Hz)
6.69(1H, 1, J=2.1Hz)
7.20-7.38(6H, m)
7.47-7.53(1H, m)
7.68-7.802H, m)
8.14(1H, 5)

8.31(1H, dd, J=8.1Hz, 1.5Hz)

FAB'
481




-7.75(1H, d, J=8.1Hz) 7.80-7.91(2H, m 8.12-8.21(2H, M (white powder;
"8.46(1H, brs) DMSO-d[err]
2.50-2.70(2H, m 3.25-3.52(4H,
m 4.8974.98(1[err],

456 [err]
3. 84(3H

J=6.6Hz) |

s) [err]
6. 76-6.88(1H, m 44

err]

300 Mz
4. 32- 4. 50( 2H,

FAB* 2.02-2. 18(2H,
3.65-3.75(21, m [err]

m
m

[err]

6. 98( 1H,

7.12-7.20(2H, rr) 7.45(2H, d, J=8.7Hz)

7.56-7.68{1H, m 7.74(1H d, J=7. 2Hza_,%lal

8. 19( 1H,

OHz, 1.4Hz) 8.19(1H,

-7.96(2H,
8 OHz

m

(white powder;
1.4Hz) 8.75(1H, brs)

100%)
)

t,

100%

DVSO- d[ er 8«
494 2.50-

MHz compound (Properties; - FAB[ er}
pyickd Sremthe fimalysten) 3 70

2 8()( MB(%EBP‘E 48(2

4 MY

4.83-4.98
7.47-7.53

A,
e

19

7(1H d, J=8. 7Ft) [err]
rrj 7. 60( 1H

0

6.
[e

(white solid; 46%) !

6CIEY, 1 H00tMHZ) =6. 3Hz) [

11s3H) - F=73Hg)
1.85-2.00(4H, m)
2.20-2.33(2H, m)
2.51(2H, q, J=7.5Hz)
2.74(2H, 1, J=7.5Hz)
3.03-3.14(2H, m)
3.78(2H, t, J=7.5Hz)
4.80-4.95(1H, m)
6.50(2H, d, J=8.1Hz)
6.69(1H, t, J=7.4Hz)
7.12-7.38(6H, m)
7.47-1.53(1H, m)
7.68-1.792H, m)
8.14(1H, s)

8.31(1H, dd, J=8.3Hz, 1.4Hz)

A
453

o ONN\/
y .

2

N 2C

(white solid; 96%) .

CDCl, 400 MHz

1.09C3H, t, J=5.2Hz)
2.05-2.19(2H, m)
2,30(3H, s)
2.50-2.73(2H, m)
3.15-3.55(6H, m) .
3.59-3.77(28, m) -
3.79-3.98(2H, m)
4.81-5.00(1H, m)
6.56-7.26(4H, m)
7.60(1H, 1, J=5.6Hz)
7.75(1H, d, J=6.1Hz)
7.82-1.95(1H, m)
8.20(1H, d, J=5.9Hz)
8.47(11, brs)
11.39(1H, brs)

FAB"
391

21

N O/\/“Me

P

N 2HCH

(white solid; 100%)

DMSOd, 400 MHz

2.00-2.23(2H, m)
2.50-2.74(2H, m)
2.96(3H, )
3.09-3.44(4H, m)
3.57-3.79(2H, m)
3.30-3.96(2H, m)
4.34-5.01(1H, m)
6.75(1H, t, 1=5.4Hz)
6.94(2H, d, J=6.0Hz)
7.24(2H, 1, J=5.8Hz)
7.62(1H, t, J=5.6Hz)
7.78(1H, d, J=6.1Hz)
7.90(1H, 1, J=5.4Hz)
8.20(1H, d, J=5 9Hz)
8.52(1H, brs)
11.44(1H, brs)

FAB'
363




[err]

7.71-7.92(5H,

-8.46(1H, brs) 11.07(1H, brs) (white powder;

(Properties:
NVR ([err]) ppm
2.05-2.20(2H, m
2.50-2.72(2H, m

[err]4.80-5.00(1H, n) 6.32(1H d, J=8.4Hz
6.74(1H, d, J=7.2Hz) [err]

Exanpl e

440 [e

"3.20-3.57(4H, m) 3.64-3.85(2H, n) 4.36-4.55(2H,
46

190 [err]

7357%&(

yield fromthe final
\S) DI\/SOd[ﬁé] 300 MHz

m
100%
st ep)

2. 50( 3H,

7.75(1H, d,

8.18-8.25(2H, m
136 Tabl e 18 Conpound
"H

[err])

m

[err]
J=I_§Hz)

7.80-7.95(
100% DVB(
. 494 Jerr]

TH 1)

S .canpbunll (PAspertitss. 111Z,

FUMECr | yid6Grdvibo tinal step)
2.50F 2. 70( 2H, 3. 12- 3. 60(3H, 1

1.9

ST (W te
PAB[eHm GB)-PP'!4(2H,

SUTT

S

o

N/J 2HAL |

(white solid; 91%)

) DMSO4, 300z M)

1.10G3H, ¢, J=6.9Hz)
2.00-2.24(2H, m)
2.49-2.78(2H, m)
3.12-3.40(4H, m)
3.45(2H, q, J=6.9Hz)
3.54-3.98(4H, m)
4.85-5.02(1H, m)
6.62-7.10(3H, m)
7.12-7.38(2H, m)
7.60C1H, ¢, T=8.1Hz)
7.75(1H, d, J=8.1Hz)
7.89(1H, ¢, J=7.2Hz)
8.20(1H, d, §=6.9Hz)
8.46(1H, brs)
11.28(1H, brs)

FAB'
377

©

HC

J

(white powder; 90%)

DMSOd, 300 MHz
2.06-2.20(2H, m)
2.50-2.70(2H, m)
3.20-3.40(4H, m)
3.65-3.78(2H, m)
4.20-4.34(2H, m)
4.77-4.90(1H, m)
6.84-7.00(3H, m)
7.20-7.32(4H, m)
7.43Q2H, t, I=7.7Hz)
7.60(1H, ¢, J=7.5H2)
7.75(1H, d, J=8.1Hz)
7.88(1H, ¢, }=1.7TH2)
8.19(1H, d, J=7.2Hz)
8.40(INH, s)
11.34(1H, brs)

EAB*
459

(white powder; 100%)

DMSOd; 300 MHz
2.10(4H, bxd, J=10.2Hz)
2.50-2.70(2H, m)
3.10-3.25(4H, m)
3.61@2H, brd, J=12.3Hz)
3.93CH, ¢, J=7.5Hz)
4.88-5.04(1H, m)
7.39-7.89(10H, m)
8.17-8.80(4H, m)
11.02(1H, brs)

FAB'




[err]4.49(2H, t, J=6.9Hz) 4.80-5.00(1H m - 6.81(1H, d, J=8.4Hz) [ERR

7.00(1H, t, J=6.6Hz) 47 [err] 7.61(1H,
t. J=7.2Hz) [err] 7.68-7.95(8H, m 816-8.30(2H, m) 8.53(1H,
brs) (white solid; 92% DWVsSO-d[err] . 3092sz FAB[ err]
2.02-2.18(2H, m 444 [efr 2.50-2.70(2H, m

3.22-3.52(4H, ) -3.65-3.80(2H, n) 4.40-4.50(2H, m) 4.80-4.98(1H )
6.81(1H, d, J=8.7Hz) [err]6.97(1H, t, J=6.2Hz) 48 -

[err] 7.21-7.46(3H, m [err] Table §&-7.64(2H, n) 7.70-7.80(2H, m
7.83-7.92(JH T 8. l&agbudd (stbperti}s; 8. 47( LH, DJS) (WITEe P er, iuuav'rﬂ?
Table 19 E%Eééﬁlr% Benp exenthd Pmalperebl es; H NMR PWPP“‘ H Ms
([err]) ppmmyield fromthe final step) DMSO-d, 300 MHz FAR®
DVMSO-d[err} 300} MHz . FAB[ el(srdz'ls(m m) 454

2,55-2.70(2H, m)

3.00-3.70(6H, m)

3.96-4.12(2H, m)

4.85-5.05(1H, m)
. 6.65(1H, d, J=9.3Hz)
NN {7 | 70108, & J=6.6H2)

n J |742:7.780m8, m)

- 7.82-7.96(2H, m)

2 8.08(1H, d, J=5.2Hz)
8.18(1H, dd, J=8.0Hz, 1.2Hz2)

(wvhite powder; 91%)

DMSO-d; 300 MHz . FAB'
2.02-2.20(2H, m) 439
2.40-2.602H, m)
3.10-3.75(8H, m)
4.80-5.00(1H, m)
5.69(1H, brs)
7.30-7.55(6H, m) -
7.59(1H, ¢, J=7.5H2)
7.65-7.80(5H, m)
7.87(1H, t, J=7.5Hz)
8.18(1H, d, J=6.3Hz)
8.29(1H, s5)
10.5-11.00(2H, brs)

26

(white powder; 100%)

CDCl, 300 MHz _ FAB*
1.75-1.95(4H, m) 529
2.02.2.11(2H, m)
2.45-2.50(2H, m)

2.65-2.71(2H, m)
2.31(2H, d, }=11.7Hz)

' N @ 3.67(2H, s)
NN 4.73-4.84(1H, m)
492(1H, )
27 7.20-7.51(16H, m)
7.61-1.71(2H, m)
8.10(1H, s)

8.30(1H, d, J=8.1Hz2)

(colorless crystals; - 37 %-)




2.02-2.20(2H, m ' 494 2.50-2.70(2H, m [err]
©3.20-3.50(4H, m 3.67-3.82(2H, ) 4.40-4.58(2H, n) 4.80-4.98(1H, m _
6.89(1H, d, J=8.4Hz) [err]7.00(1H, t, J=6. 3Hz) 49

7.56- 7.94(8H, n) 8.19(1H, .d, J=6.6Hz) 8. 26 8.36(1H, m 8.47(1H, brs)

(white powder; 100% DNMSO- d[err] 300 MHA30 FAB[ err]
2.07-2.18(2H, m)’ 460 [err] 2.50-2. 68(2H,
3. 25- 3. 50(4H m 3.68-3.80(2H, 1) 4. 38-4 (2H, m 4.82-4.98( 1H,

m [err] 6.78(1H_ d, J=9.3Hz) 6.97( 1'-Fabilg 326 3Hz) 50

7 .44-7. oppopd (Properties; 7.5547. 650 80( 2H,

7. 88(1H, &?97@;#‘{&1191"8 oy the Sigplopterdyy @ _AZddn J(jthp (%Lm&$r£4 (%E.i)re

powder; 1200% [DMSO-d[err] 300 Mz . DMSOd;. SOOHHB[ err] 2. 0¢FAB20(2H,

m 444 2.50- 2. 68(2H, n)fl .10-1.50(6H, m) 437
' 1.50-1.74(6H, m)

1.76-1.80(4H, m)

2.00-2.25(6H, m)

2.48-2.65(2H, m)

3.18-3.52(4H, m)

‘ 3.55-3.85(6H, m)

- 4.70-495(1H, m)

: 28 7.55-7.64(1H, m)
7.69-7.75(1H, m)
7.83-7.90(1H, m)
8.19(1H, dd, J=8.1Hz, 09Hz)
8.29(tH, s)

— . 10.46¢1H, brs)
: 11.50(1H, brs)

(white solid; 71%)

CbpCi; 300 Miiz FAB*
1.84-2,08(4H, m) 423
2.26-2.42(2H, m)
2.86(2H, t, J=7.4Hz)
: 3.05-3.22(2H, m)
448Q2H, t, J=7.4Hz) .

N 4.78-4.96(1H, m)

NN 7.20-7.30(2H, m)
7.40-7.S5(5H, m)

N 7.667.80(2H, m)
8.05-8.12(3H, m)

8.26-8.33(1H, m)

29

(white solid; 34%)

DMSOd, 400 MH:z : FAB*
2.02-2.20(2H, m) 453
2.43-2.50(2H, m)
2.55-2.85(3H, m)
3.21(2H, brs)
3.52(4H, brs)
3.812H, brs)
4.76-4.92(1H, m)
5.74(1H, brs)
7.30-72.50(6H, m)
7.58(1H, t, J=5.6Hz)
7.72(18, d, J=6.1Hz)
7.75-8.00(5H, m)
8.1X1H, d, J=5.5Hz2)
8.30(1H, brs)

.. 11.00(1H,brs)
{white powder; 100%) 12.46(1H,brs)

30 -




3.22-3.58(4H, n) 3.70-3.80(2H, m) [err]

m [err]
51

7.84-7.93(1H, m [err]

11. 09( 1H, brs)
(Properties,
M5 DMSO- d[err]

460 2.52-2.71(2H, _m 3.18-3. 59(4H m

(white powder; 100%

4.30- 4. 46( 2H,

m 4. 80-
6.46-6.58(1H, n) 6.87-6.96(1H m

7.36-7.80(7H, m

""H NMWR ({err]) ppmyield fromthe final
FAB[err] 2.09-2.23(2H, m

300 Mz

Table 13

3. 66- 3. 85( 2H,

5. 00( 1H,

£7-8.27(2H, m 8.45(1H, brs)
138 Tabl e 20 Exanpl e
st ep)

Conmpound

4. 20- 4. 45qg;hu

7. [GomEsnty0 (PEbdertads; 6. 31( LH,

Dr s)
D5 ( 1I—L

R (g)

T J=6.0
om0 op

7.45-7.82(1Z
8. 46( 1H, trs)

31

[ Pr!ifld from the final stefy) 34 7
vvhlte sol i d: 99% '

0 A
O

N.

(white solid; 83%)

CDCl; 300 MHz

1.80-2.05(4H, m)
2.09-2.28(2H, m)
2.50-2.71(4H, m)
2.90-3.14(2H, m)
3.62(4H, 5)
4.75-4.93(1H, m)
7.12-743(10H, m)
7.43-7.56(1H, m)
7.62-1.82(2H, m)
8.13(IH, s)
8.24-8.33(1H, m)

-lZn%M SL’
AB*

453

32

A0

(white selid; 23%)

DMSO-d; 300 Miz

2.00-2.08(2H, m)
2.48-2.70(2H, m)
3.18-3.42(4H, m)
3.70-3.35(2H, m)
4.14-4.35(2H, m)
4.85-5.00(1H, m) -
7.10-7.45(10H, m)
7.59(11, t, J=6.9Hz)
7.72(1IH, 4, J=8.1H2)
7.85-7.95(1H, m)
8.10-8.24(1H, m)
8.34(1H, s)
10.6B(1H, brs)

FAB*
453

33

o0

{white powder; 100%) - E

DMSO-d; 300 MHz
2.04-2.2002H, m)
2.50-2.70(2H, m)
3.22-3.56(4H, m)
3.63-3.30(2H, m)
4.38-4.50(2H, m)
4.82-5.00(1H, m)
6.80(1H, d, J=8.7Hz)
6.97(1H, v, J=6.3Hz)
7.46-7.94(8H, m)
8.16-8.22(2H, m)
8.47(1H, brs)

FAB'




DVBO d[err]  300MHz FAB[err] 2.05-2.15(2H,

462 [err] 2.50-2.70(2H, m 3.20-3.55(4H, m [err]3.60-3.92(2H m
4.40-4.52(2H, m [err] 4.80-4.95(1H, m [err]
6.93(1H, d, J=8.4Hz) 53 3 [err]
7.10-7.35(3H, m [err] 7.60(1I-]f, 2, J=6. OHz) 7.64-7.80(2H, m
7.86-7.94(1H, m 8.19(1H, d, J=7.5Hz) 8.23-8.33(1H, m) 8.40(1H, brs).- (white
solid; 96% 1 11. 03( 1H, - %rsé quOd[err] 300 Mz
FAB[err] 2.06-2.20(2H. m 443 [err]
2.50-2.70 3. @EpoGndAfapptti err 3 6~-3 78 H“'m( 4.34(]2
4.78-4.95 m,  l !;éwrﬂmmﬁ":?“'[*’ ] -5 Rn% af‘; ﬁ%? 9M 54
7.41(2H, |t, JE7. 7Hz) [err] 7 CEXI; H300 MEE=7. SHz) 7./EABLH]| d,
J=8. 1Hz) [7.87(flH, J=6.8Hz) 8.17(1H, dd, J={13bz048k,Hz) 8.39(1H dys;
11. 28(1H.| brs)} (white powder; 97% 2.15-2.30(2H, m)
: Q | 2.60(2H, ¢, J=7.1Hz)
2.92-3.06(2H, m)
3.13(4H, s)
3.94(2H, ¢, J=7.2Hz)
- 4.74-4.90(1H, m)
6.88-6.98(2H, m)
34 7.08-7.20(6H, m)
7.46-1.56(1H, m)
7.68-7.82(2H, m)
8.29(1H, )
8.30(1H, dd, J=8.1Hz, 0.9Hz)'
{(white amoxphous; 74%)
DMSO-d, 300 Miiz FAB'
2.05-2.15(2H, m) 451

: 2.45-2.70(2H, m)
Q 3.10-3.40(4H, m)
3.60-3.82(2H, m)
4.10-4.A7(6H, m) .
. 4.80-4.95(1H, m) -
o AAN O 6.90-7.10(2H, m)
7.10-7.40{6H, m)
35 ’ , 7.59(1H, ¢, J=7.8Hz)
. HCl 7.72(1H, d, J=7.5Hz)
&z 7.85(1H, t, J=1.2Hz)
) ' 8.18(1H, d, J=8.1Hz)
' ' 8.33(1H, 5)
11.11(1H, brs)

(whiie solid; 94%)

CDCi; 300 MHz FAB*
1.80-1.98(4H, m)
2.18-2.30(2H, m)
2.67(2H, t, J=6.8Hz)
2.98-3.06(2H, m)
O |3.95QH, 1, I=6.8Hz)

4.78-4.90(1H, m)
: o) NN 5.34C2H, )

6.76-6.88(3H, m)

36 7.00-7.20(3H, m)

7.24-7.36(2H, m)
N/) 7.46-7.54(1H, m)
7.66-7.80(2H, m)

8.12(1H, s)

8.30(1H, dd, J=8.0Hz, 1.4Hz)

(pale yellow solid; 55%)




139 Tabl e 21 Conpound (Properties;

ppm
MHz

2.37(3H,

s) 2.50-2.68(2H,

M5 Exanpl e
FAB[ err]

m [err]3.24-3

4.32-4.44(2H, n) [err] 4.75-4.94(1H m

6.92(1H, t,

8.12-8.22(2H,

J=6. 6Hz)
J=7.5Hz) 7.59(1H,

[err] 7.
t, J-6.9Hz) 7.68- 2H
m (white solid; 90% q’ol(

yield fromthe final
2.02-2.2Q(2H, m

"H NWR ([err])

step) DMSO-d[err]
440 [err]
(4H, m
2-6.71(1H, m 55
20-7.31(3H, m 7.46(1H,
n) 7.82-7.92(1H, m
8.40(1H, brs) DVBO-d[err]

t,

300

[err]3.64-3.82(2H, m
[err]

300

MHz

2.50-2.71?’5‘13>1eI

compouhd\[Bprepertiedy 05- 2. 20(2

(Qn) H %ﬁﬂﬁmq\ 1°%s

4.32-4. 52 2H,

37

3yipad frogthe finalypten) 633 3
r’r) [err] 4.78-4.94(1H, m [

0

(white solid; 92%)

 DNSE-59 360 BB 1H, )

FAB'
2.04-2,22(2H, m) 454
2.34(6H, s)
2.50-2.72(2H, m)
3.17-3.58(4H, m)
3.61-3.82(2H, m)
4.32-4.50(2H, m)
4.76-5.00(1H, m)
6.70-6.88(1H, m)
6.93(1H, t, J=6.2Hz)
7.11(3H, s)

7.58(1H, t, J=10.5Hz)
7.73-7.95(2H, m)
7.74(1H, d, J=7.8Hz)
8.08-8.27(2H, m)
8.44(1H, brs)

38

(white powder; 100%)

DMSO<, 300 Miz
2.12(2H, d, J=12.0Hz)
2.50-2.62¢(2H, m)
3.20-3.40(2H, m)
3.44(2H, brs)
3.130“0 d. J=1 1.7HZ)
4.35-4.41(2H, m)
4.80-4 96(1H, m)
6.61(1H, brs)
6.86-6.96(1H, m)
7.41(2H, t, J=8.7Hz)
7.50-7.74(5H, m)
7.87(1H, t, J=6.6Hz)
8.192H, 4, J=6.6Hz)
8.40(1H, brs)

FAB'

39

HC1

(wvhite powdexr; 100%)

- 13.25-3.54(4H, m)

DMSO-d; 300 MHz

2.05-2.20(2H, m)
2.44-2.67(2H, m)

426

3.66-3.78(2H, m)
4.32-4.53(2H, m)
4.30-4.96(1H, m)
6.68(1H, 0, J=8.7}z)
6.95(1H, 1, J=6.3Hz)
7.41-1.64(6H, m)
7.69-7.81(2H, m)
7.83-1.92(1H, m)
8.I19(1H, d, J=6.9Hz)
8.19(1H, d, J=7.2Hz)
8.43(1H, s)

FAB' .




56

6.98-7.13(3H, m 7.48(IH,

m. 7.88(1H, t,

8.41(1H, brs) DVBSO-d[err]
458 F

3.62-3.86(2H, m [err]

err 6.72-6.90(1H, m ,

t,

300 MHz

N33

J=8.1Hz) 7.59(1H,
J=6.6Hz) 8.11-8.24(2H, m (white solid; 90%

2.50-2.72(]2%, m 2. 55(
4.35-4.52(2H, ) [err]4.80-4.98(1H, m

E%Pﬁi‘flcﬁ\lsom)?

6. 95( 1H,
t1

t, J=6.3Hz)

FAB[err] 2.05-
3H, s) 3.20.3.

98( 1H,
72( 1H,

t,
d,

[err]

J=7.8Hz) 7.68-7.81(2H,
2. 20( 2H,

57(4H,

J=5. 9Hz)
J=3. THz)

7.20-7.38(2H._m) 7.40-7. 51(2H m
7.68-7. 81([iddnpa) 8. Bidpokbi (ldr:peéuﬁs.Osz
8.23(1H, di—d= i tep
Exanpl e
ppm

yield fromthe final step)

VS
=N
' .
N

] . g p/\/"\’@
J HA

{white powder; 100%)

(whitg sol ug %ﬁugf%r opert M.

DMSO-<d; 300 MHz' H NVR (|

2.07-2.22(2H, m)
2.48-2.69(2H, m)
3.24-3.50(4H, m)
3.72-3.86(2H, m)
4.43-4.68(2H, my
4.80-4.98(1H, m)
7.14Q2H, dd, J=1.2Hz, 5. le)
7.33(2H, d, J=8.7Hz)
7.60(1H, t, J=7.2Hz)
7.74(1H, d, J=8.1Hz)
7.76-1.92(3H, m)
8.20(1H, d, J=8.1Hz)
8.33-3.52(3H, m)
10.83(1H, brs)

pABY )
427

41

HC

{white powdexr; 93%)

DMSO-d; 300 Miiz
2.05-2.18(2H, m)
2.48-2.67(2H, m)
3.22-3.58(4H, m)
3.63-3.87(2H, m)
4.04-4.30(2H, m) .
4.39Q2H, 5) :
4.36-4.98(1H, m)
6.82-6.95(1H, m)
6.97-7.17%(1H, m)
7.22-7.42(5H, m)
7.58C1H, t, J=7.5Hz)
7.72(1H, d, )=7.5Hz)
7.73-791(2H, m)
8.10-8.23(2H, m)
8.36(1H, s)

|FAB*

42

(white solid; 72%)

DMSO-d; 300 MHz
1.95-2.26(4H, m)
2.50-2.72(2H, m)
3.08-3.32(4H, m)
3.45-3.73(2H, m)
4.05-4.15(2H, m)
4.85-5.08(1H, m)
6.60-6.72(1H; m)
6.95-7.08(1H, m)
7.48-7.68(6H, m)
7.72(1H, d, J=19Hz)
7.80-7.94(2H, m)
8.08-8.16(1H, m)
8.18(1H, dd, J=8.0Hz, 1.1Hz)
8.30(IH, brs) -

FAB*




.DMSO-d[ err]

461 [err]
4.20-4. 32(
[err]
7.69-7.76(

brs) (white powder;
2.00-2.46(2H, m

3. 20- 3. 38(

2H,

1H,

2H,

300 MHz

2.52-2.65(2H, m
7.58(1H,
7.82-7.91(1H, m 8. 16-
95% DMSO-d[err]

m

m [err]

s

300 Mz
440 2.49(3H,
3.42-3.56(2FabAp 37 64-3.80(2H, m [err]

FAB[err] 2.07-2.17(2H, m
3.27-3.36(4H,
m 4.77-4.90(1H, m 6.82-7.04(6H, n) 7.34(2H, q,
7.5Hz)

(1H m

m 3.69(2H, brs)

[err]

s) 2.50-2.66(2H,

8.36(1H, s) 11.26(1H,
FAB[ err ]

m

J=7.8Hz) 58

[err] 6. 904
. 32-7.92(§
powder ; 1(

m

Hamp

43

1H, J;ﬁpoﬁé’ (Properties;

O d[err] 300 MHz

@éfgm O

(white powder; 100%)

elyidld from the final stepd®. 08- 8. 2P( 2H

DMS 3o0fMiRt err] 2. 06-2:;83
LERn P

456 2.50-2.68(2H, m 3

MR &) ppm

2.39(3H, s)
2.52-2.64(2H, m)
3.28-3.50(4H, m)
3.69-3.73(2H, m)
4.42-4.47(2H, m)
4.85-4.94(1H, m)
6.75-6.81(1H, m)
6.98(1H, t, }=6.3Hz)
7.37-7.43(4H, m)
7.58(1H, t, J=6.9Hz)
7.75(1H, d, J=8.1Hz)
7.80-791(2H, m)
8.12-3.21024, m)
8.46(1H, brs)
13.18(1H, brs)

(white powder; 100%)

DMSO<, 300 MHz

2.02-2.18(2H, m)
2.50-2.70(2H, m)
3.25-3.52(4H, m)
3.65-3,75(2H, m)
3.84(34, s)
432-4.50(2H, m)
4.80-498(1H, m)
6.76-6.88(1H, m)
6.98(1H, t, J=6.6Hz)
7.12-720(2H, m)
7-45(2H, d, )=8.7Hz)
7.56-7.68(1H, m)

7. 74004, 4, 1=7.2H2)
7.78-7.96(2H, m)
8.09-8.13(1H, m)
8.19(1H, dd, J=8.0Hz, 1.4Hz)
8.75(1H, brs)

FAB*
456

=

JO’““ |

(white powder; 100%)

DMSO-d; 300 MHz

2.08-2.18(2H, m)
2.50-2.67(2H, m)
3.23-3.50(4H, m)
3.70-3.80(2H, m)
4.38-4.48(2H, m)
4.83-498(1H, m)
6.87(1H, d, 1=8.7Hz)
6.98(IH, t, J=6.3Hz)
7.41-7.53(1H, m)
7.60(1H, t, J=7.5Hz)
7.1-192(5H, m)
8.18-8.25(?H, m)
8.46(1H, brs)
11.07(1H, bes)

FAB'
494

PH,




3.66-3.78(2H, - m) [err] 3.84(3H, s) 4.26-4.42(2H, m [err] 4.82-4.96( 1H,
s) [err] 6.90-7.00(1H, m 60 -

7.15(1H. t. j=7.5Hz) [err] 7.30(1H, d, J=8.1Hz) 7.44-7.64(3H, m
7.72-7.92(3H, m 8.12-8.22(2H, m 8.42(14g brs) (white powder; 92%
11.12(1h, brs) 141 Tabl e 23 Exanpl e Corrpound (Properties;

"HNWR ([err]) ppmyield fromthe final step

M5 DMSO-d[err] 300 MHz FAE%!‘S &%% 02 2. 10(2H m

455 2.20-2.36(2H, m) 3.18-3.64(4H 84(2H m [err]A4. 47(2H t,

J=7. 0Hz) 4;2% - 00( &pound (Freveriieds. 04(2H, T, [J=7. 4 mggﬂ 40(6Hr 54

7.58(1H, t DLz Yyiefd fyop the final stem 22(1-4.1d. J=
J=7.3Hz) §.18(4H,d, J=7.7Hz) 8.33(1H, s) DMSO-d; 300 MHz FAB*
2.05-2.20(2H, m) 440
2.50(3H, s)

2.50-2.72(2H, m)
3.20-3.57(4H; m)
3.64-3.852H, m)
4.36-4.55(2H, m)

XY} |4.80-5.00(1H, m)
| 6.32(1H.d, J=8.4Hz)
22 | 6.74(1H, 4, I=7.2Hz)
2HC
J L

7.35-7.70(7H, m)

7.75(1H, d, J=7.8Hz)
7.80-7.95(1H, m)

8.19(1H, dd, J=8.1Hz, 1.5Hz).
— 8.46(1H, brs)

(white solid: 100%)

DMSO-d;, 300 Miz FAR*®
2.06-2.14(2H, m) 494
CF; |2.50-2.70(2H, m)
3.12-3.60(3H, m)
3.62-3.82(2H, m)
4.49(2H, t, J=6.9Hz)
4.80-5.00(1H, m) -

/O i N |6.81(1H, d, 3=8.4Hz)

7.00(1H, ¢, J=6.6Hz)
47 N NF |7.6108, v, J=72m2)
) © 2HG 7.68-7.95(8H, m)
Z

816-8.30(2H, m)
B.53(1H, brs)

(white solid; 92%) ;

DMSO-d, 300 MHz FAB'

2.02-2.18(2H, m) 444
F  |2.50-2.70028, m)
3.22-3.52(4H, m)
3.65-3.80(2H, m)
4.40-4.50(2H, m)

4.30-4.98(1H, m)
/O.’\/~ ' XY |6.81(1H, d, J=8.7Hz)
S.97(1H, 1, J=6.28z)
3 | N NF [1.21-7.4668, m)

) 2HQ 7.56-1.64(2H, m)
< 7.70-7.80(2H, m)
7.83-7.92(1H, m)
8.16-8.26(2H, m)
8.47(1H, brs)

{white powder; 100%)




11. 27(1H, brs)
FAB[ err] 1.65-
J=67Hz) [err]
[err]

[err] 4.7
m 7.65-7.80(2
anor phous;
2. 08-2.20(2H,

40% DMVSO-d[err]

(pal e purple solid;
1.94(4H, m

100%9 CDCl[err] 300 Mz

465 2.02-2.20(2H, m 2.

49( 2H,

2.80-2.98(2H, nm) 3.05-3.18(2H, m) 3.22-3.35(2H, m

t,

m
8. 10( 1H,

3. 41( 2H,
0- 4. 88( 1H,
H ™ m

6. 80- 6. 92( 1H,

300 Mz
m

J=6.7Hz) [eridq7
m
s) 8.29(1H, dd, J=8.0Hz,

fEabler19

4. 24( 2H,
7.00- 7. 22(6H,

s) 62
m

FAB[ err]

7.45-7.56( 1H,
1.0Hz) (white

2.50-2.70(2H, m [err]

3. 23-3. 5240

6. 82( 1H,
7.63(1H f, J=
8. 26- 8. 32|( 2H,

37 CamBvBoEemertier 4. 47( 2H,
)¥ipls) from thefinal step) g

| J:ﬁﬁbﬁ) (é) %4. 96(

WLH’M.@)

7. 2Hz) [err] 7.
m 8.43(1H, brs)

el

{white powder; 100%)

t

kmoan(mm 8. 12- 8. 24
2.02-2.20(28, m)

2.50-2.70{(2H, m) -

3.20-3.50(4H, m)

3.67-3.82(2H, m)

4.40-4.58(2H, m)

4.80-4.98(1H, m)

R84
494

6.8%(1H, d, J=8.4Hz)

7.56-7.94(8H, m)
8.15(1H, d, J=6.6Hz)

8.47(1H, brs)

8.26-8.36(1H, m) o

7.00(1H, t, J=6.3Hz) :

50

Ci

I-O 7

N

2HC

(white powder; 100%)

DMSO-d, 300 MHz
2.07-2.13(2H, m)
2.50-2.63(2H, m)
3.25-3.50(4H, m)
3.68-3.80{(2H, m)
4.38-4.48(2H, m)
4.82-4.98(1H, m)
6.78(1H, d, J=9. 3Hz)
6.9%(1H, 1, J=6.3Hz)
7.44-7.50(2H, m)
7.55-7.65(3H, m)
7.70-7.802H, m)
7.88(1R, t, }=7.5Hz)
8.17-8.25(2H, m)
8.47(11, brs)

'FAB*

51

(vhite powder; 100%)

DMSOd; 300 MHz
2.06-2.20(2H, m)
2.50-2.68(2H, m)
3.22-3.58(4H, m)
3.70-3.80(2H, m)
4.30-4.46(2H, m)
4,80-5.00(18, m)
6.46-6.58(1H, m)
6.87-6.96(1H, m)
7.36-7.830(7H, m)
7.84-1.93(1H, m)
8.17-8.27(2H, m)
8.45(1H, brs) -
11.09(1H, brs)




(yell ow'solid; 92% 142 Tabl e 24 Exanpl e Compound (Properties,

"HNWR ([err]) ppm Exanpl e yield fromthe final step)

M5 DMSO-d[err] 300 MHz FAB[err] 2.06-2.19(2H, m

462 2.33-2.60(2H, m 3.10-3.50(4H, m 3.6853.85(2H, m 4.29(2H, t,

J=8.1Hz) [err] 4.80-4.98(1H, m 6.5 1(1IH d, J=8.4Hz) 6.80-6.92(1H m 64
7.34(2H,t, J=874Hz) [err] 7.45-7.70(3H, m 7.75(1H, d,

J=9. OHz) 7.80-7.92(1H m 8. 10-8. 20(2k.

100% DMBO-d[err] 300 M-z abl

2l Qa]2. 68¢abhund Wro@rdss:3. 53( 4H, )
=7, SHpleld &xop[the SinslistyRy Ly

=5. 1Hz)

m_. 8.43(1H, brs) (white solid;
e dhplerr] 2.04-2.22(2H, m

Lor o o ¢
DMSO-d; 300 MHz

2.09-2.23(2H, m)
2.52-2.71(2H, m)
3.18-3.59(4H, m)
3.66-3.85(2H, m)
4.20-4.45(2H, m)
4.77-5.00(1H, m)
631(1H, brs)
6.89(1H, ¢, J=6.0Hz)
7.45-7.82(7H, m)
7.84-195(1H, m)
8.14-3.30(2H, m)
8.45(11, brs)

462 F
4. 36( 2H,
6.89(1H, [t, J

Ol
’ NN I\
52 ' | N F
2HQ1
5

{white solid; 99%)

[err
1=8 ‘1thfs[(arr]
FAB'
460

DMSO-dg 300 MHz

2.05-2.15(2H, m)
2.50-2.70(2H, m)
3.20-3.55(4H, m)
3.60-3.9202H, m)
4.40-4.52(2H, m) :
4.80-4.95(1H, m)
6.93(1H, d, J=8.4Hz)
7.00{1H, t, J=6.6Hz)
7.10-7.35G3H, m)

FAB'

9 ]
53 N A~

2HC
o

{white solid; 96%) |

7.60(1H, t, J=6.9Hz)
7.64-7.80(2H, m)
7.86-7.94(1H, m)
8.19(1H, d, J=7.5Hz)
8.23-3.33(1H, m)
8.40(1H, brs)
11.03(1H, brs)

Q

HCl

P

N

(white powder; 27%)

DMSO-d, 300 MHz
2.06-2.20(2H, m)
2.50-2.70(2H, m)
3.20-3.40(4H, m)
3.65-3.78(2H, m)
4,20-4.34(2H, m)
4.78-4.95(1H, m)
6.64-6.80(3H, m)
7.16-7.26(4H, m)
74124, t, J=1.782)
7.58(1H, t, J=7.5Hz)
1.72(1H, 4, J=8.1Hz)
7.8%1H, 1, J=6.8H2)
8.17(1H, d4, )=7.8Hz, 0.9Hz)
8.39(1H, s)

11.28(1H, brs)

FAB'
443




- 7.30-7.68(5H, m
- 8.14-8.30(2H, m
FAB[err] 1.88-2.02(4H, m -
2.70(2H, t, J=7.2Hz) 3.02-3.14(2H, m [qgg] 3.57(3H, s) 3.80-4

[err] 7.74('1H, d, J=7.8Hz) 7.81-7.92(1H m
8.42(1H, brs) (white solid; 94% CDCl[err] 300 MHz

480 2.22-2.38(2H, n) [err]
.00(2H, m )

[err]4.74-4.91(1H, m
7.32-7.42(1H, m" 7.44-7.58(1H m 7. 68 7.80(3H, m

©8.27-8.32(1H, m (white anorphous; %%Oi?%
Compound (Properties; vield from the& I

7.02-7. 24(6H,

8. 15(1H, .s)
143 Tabl e

215t ep)

25 Exanpl e
"H NMR

([err])
2.05-2.3

m{?l%m

compound {Properffies;DVSO- d[ err |
yleld from the final stepyq 2 42

300

2 78% (2) pom, oo

A
N

[err]4.50 5. 5

55

3H, m

Fepae

{white solid; 90%)

DMSO<d; 300 MHz

2.02-2.20(2H, m)
2.37(3H, s)
2.50-2.68(2H, m)
3.24-3.52(4H, m)
3.64-3.82(2H, m)
4.32-4.44(2H, m)
4.75-4.94(1H, m)
6.62-6.71(1H, m)
6.92(1H, ¢, J=6.6Hz)
7.20-7.31(3H, m)
7.46(1H, ¢, ¥=7.5Hz)
7.59(1H, t, J=6.9Hz)
7.68-7.30(2H, m)
7.82-7.92(1H, m)
8.12-3.22(2H, m)
8.40(1H, brs)

FAB'
440

2HO

A

{white solid; 90%)

DMSO-dg 300 Mikz
2.05-2.20(2H, m)
2.50-2.71(2H, m)
3.24-3.54(4H, i)
3.63-3.802H, m) .
3.81(3H, s) :
432-4.522H, m) -
4.78-4.94(1H, m)
6.69-6.82(1H, m)
6.95(1H, 1, J=6.3Hz)
6.98-7.133H, m)
7.48(1H, 1, J=8.1Hz)
7.59(1H, 1, J=1.8Hz)
7.68-7.81(2H, m).
2.88(1H, t, J=6.6Hz)
8.11-8.24(2H, m)
8.41(1H, brs)

FABR*
456

voaRe

(white solid; 89%)

DMSO-d, 300 MHz
2.05-2.20(2H, m)
2.50-2.72(2H, m)
2.55(3H, 5)
3.20-3.57(4H, m)
3.62-3.86(2H, m)
4.35-4.52(2H, m)
4.80-4.98(1H, m)
6.72-6.90(1H, m)
6.98(1H, t, J=5.9H2)
7.20-7.38(2H, m)
7.40-7.51(2H, m)
7.59(1R, g, 1=8.0Hz)
7.72(1H, d, J=3.7Hz)
7.68-7.81(1H, m)
8.02(1H, 4, 1=7.0H2)
8.23(1H, d, J=5.5Hz)
8.38(1H, brs)

FAB'
458




[err]7.41(2H, t, J=5.6Hz) 7.56-8.50(10H, nm) 12.08(1H, brs) [err] HC
(yellow solid; 100% DWVsO-d[err] 300 WMHz 2.08-2.26(2H m

439 2.50-2.70(2H, m 3.14-3.46(4H, mnm 3.70-3.89(2H, m 4.10-4.22(2H, m
4.75-4.92(1H, m [err] 40 6. 55-6.80(4H, m
6.80-7.02(4H, m) 68 [err] 7.73(1H, c} J=8.1Hz) [err]

7.84-7.92(1H, m-~ 8.20(1H d, J=8.1Hz) 8. 35(1H s) 11.40(1H, brs) (pale

yel |l owi sh white solid;, 83% DWMSO d[@é% % FAB[ err]
1.50 (3H_.s) 454 23(2H m 2. .29(3H. s) [err]

2. 50- 2. 7 Gatdpt e

cofeond eropegi80- 3 484K [) . 5
4 06-4. 1 s p ol e e e ﬁ__. GAEGEW (Fppm M | Ms

6. 85-6. 96( 1H, [m [err] 7. 00-7. OpPMSP-dg) 300 MHz FAB*
2.07-2.17H, m) 461
2.52-2.65(2H, m)
3.27-3.36(4H, m)
3.69(2H, brs)
4.20-4.32H, m)
4.77-4.90(1H, m)

| 6.82-7.04(6H, m)
7.34(2H, q, J=7.8Hz)
7.58(1H, ¢, J=7.5Hz)
7.69-7.76(1H, m)
7.82-7.91(1H, m)
8.16-8.72(1H, m)

' ~ 8.36(1H, 3)
— 11.26(1H, brs)

(white powder; 95%)

58

DMSO-d, 300 Milz FAB'

2.00-2.46(ZH, m) 440

2.49(3H, s) :

2.50-2.66(2H, m)

3.20-3.38(2H, m)

" "Me [342.3.562H. m) -
3.64-3.80(2H, m) -

j@ 4.80-4.96(1H, m)

6.90-7.00(1H, m)

59 Z 17.32-7.928H, m)
) MHa 8.08-8.222H, m)
7 8.44(1H, brs)

(white powder; 100%)

DMS0O-d; 300 MHz FAB®
2.06-2.13(2H, m) 456
2.50-2.68(2H, m)
3.22-3.52(4H, m)
3.66-3.78(2H, m)
OMe | 3.84(3H, )
4.26-4.4202H, m)

. A Ny {4.82-4.96(1H, s)
| 6.90-7.00(1H, m)
60 Z 171511, 1, J=7.5H2)

) 2HC 7.30(1H, d, J=8.1Hz2)
2 7.44-1.64C3H, m)
7.72-1.92(3H, m)
8.12-8.22(H, m)
8.42(1H, brs)

(white powder; 92%) 1L12(1H, brs)




7.28-7.39(1H, m 7.50-7.76(2H, m 7.74(1H d, J=8.1Hz)
7.82-7.95(1H, (white solid; 80% 8.20(1H, d, J=8.0Hz)
8.25-8.34(1H, m 8.43(1H, brs) 144 Tabl e 26 Conpound (Properties,
"Exanpl e yield fromthe final step) 1 "HNWR ([err]) ppm
M5 DMSO-d[err] 300 MHz Iﬂ\B[err] 1.18(3H, t, J=7.2Hz)
454 2.04-2.20(2H- n) [err] 2.40-2.68(4H, m J[err] 3.22-3.62(4H, m
3.68-3.82(2H, m [err] 3. 8_5-4.60?0’§fH, 5r) [err]4.80-4.94(1H, m [err]
6.86-7.00(1H, m 70 [ ef3ple 2 7.32-7.68(6H,
m [err] g?mﬂef 7. ¢3pdiida (Blopektibs; ng) [ err]] : s MS

1 BAGhe Hnat)et®) 42 (14, '

7.11-7.26(2H, m
m

00 8 yield S ina
DVSO-d[ery] 30p MHz FAB[|cDM§O-&;. 300 BHZO(2H, m |FraB*
458 2.48-p.65(RH, m 2.02-2.10(2H, m) 455
2.20-2.36(2H, m) -
3.18-3.64(4H, m)
3.70-3.84(2H, m)
4.47(2H, v, J=1.0Hz)
4.70-5.00(1H, m)

s
AN |70een, & 1mr.1m
- . 7.20-7.40(6H, m)
. 61 7.58(1H, t, 1=7.5H2)
HQl
o

7.82-7.91 i

7.72(1H, d, J=8.4Hz)
7.86(1H, t, J=17.3Hz)
8.18(iH, d, J=7.7THz)
8.33(iH, s)

S~ 11.27(1H, brs)

(pale purple solid; 100%)

CDCl, 300 MHz FAB'
1.65-1.94(4H, m) 465
2.02-2.20{2H, m)
Q 2.49CH, ¢, J=6.7Hz)
2.80-2.93(2H, m)
3.05-3.13(2H, .m) .
3.22-3.35(2H, m)
N 3.41(2H, t, J=6.7Hz)
: 4.24(2H, s)
62 Q " |4.70-4.88(1H, m)
6.80-6.92(1H, m)
N/ 7.00-7.22(6H, m)
7.45-1.56(1H, m)
: . : 7.65-7.80(2H, m)
: 8.10(1H, s)

(white amorphous; 40%) 8.29(1H, dd, J=8.0Hz, 1.0Hz)

DMSO-d, 300 MHz FAB'

2.08-2.20(2H, m) 4
NO, |2.50-2.70(2H, m)
3.23-3.52(4H, m)
3.62-3.86(2H, m)
4.47(2H, t, J=6.6Hz)
4.81-4.96(1H, m)
I Ny |6.82(18, d, J=8.4Hz)
6.97(1H, t, J=6.9Hz)

63 NF |7.630H, 1, 5=1.212)
) 2HC 7.67-8.00(54, m)
N/ 8.12-8.24(2H, m)
8.26-8.32(2H, m)
- 8.43(1H, brs)

(yellow solid; 92%)




2.80(3H, s) 3.20-3.54(4H, m 3.65-3.80(2H, 1) [err]

m [err]
6. 94( 1H,

CDCl[ err]
468 [err]
[err]
3. 70( 1H,

7.18-7.39
- 7.68-7.78

t,

4.75-4.94(1H, n) 6.76(1H, d, J=8.7Hz) 71

300 MHz

2. A72H ¢

J=6. 0Hz) 2HCI
7.66-7.78(2H, m) 8.22-8.29(1H, m) 8.49(1M2b rs) (white solid;
FAB[ err]

FngL‘l— %3143\ 0%( iT()H d

1 .52-1.64(2H,
J=7.8Hz) 2 _75(2H

7.12-7.45(4H,

7.52-7.62(2H, m
100%)
J:7.5HZ)
2.20-2.35(2H, m
1=11.7 7) [rp

m

0.89(3H, t,

&’x&)ple
4. 80- 4. 954 .

2H,

Compound ' (Properties;
rom the final step)-

m
J=5

7.45-7.52( 1H,
m) 8.18(1H, d,

(white solid; 100%)

. 1Hz)

(col or | eslPMSQds 300 MHz305

'H NMR (8) pﬂ'ﬂ40(1H M1ss)

FAB*
462

2.06-2.192H, m)
2.33-2.60(2H, m)
3.10-3.50(4H, m)
3.60-3.85(2H, m)
4.2%2H, t, J=8.1Hz)
4.80-4,98(1H, m)
6.51(1H, d, J=8.4Hz)
6.80-6.92(1H, m)
7.34(2H, t, J=8.4Hz)
7.45-7.70(3H, m)
7.75(1H, d, J=9.0H2)
7.80-7.92(1H, m)
8.10-8.202H, m)
8.43(1H, brs)
11,10(1H, brs)

2HQ

{white solid; 94%)

DMSO-d, 300 MHz
2.04-2,22(2H, m)
2.49-2.68(2H, m)
3.22-3.53(4H, m)
3.64-3.842H, m)
4.36(2H, t, J=7.5Hz2) N
4.80-4.93(1H, m)
6.57(1H, 4, J=8.4Hz) -
6.89(1H, 1, J=5.1Hz)
7.30-7.68(5H, m)
7.24C1H, d, J=17.8Hz)
7.81-7.92(1H, m)
8.14-8.30(2H, m)
8.42(1H, brs)

FAB’
462

{white amorphous; 80%)

CDCl; 300 MHz
1.88-2.02(4H, m)
2.22-2.38(2H, m)
2.7002H, ¢, J=7.2Hz)
3.02-3.1402H, m)
3.5713H,s)
3.80-4.00(2H, m)
4.74-4.91(1H, m)
7.02-7.24(6H, m)
7.32-742(1H, m)
7.44-1.58(1H, m)
7.68-7.80(3H, m)
8.15(1H, s)
8.27-8.32(1H, m)

FAB'
480

4.36- 4. 50( 2H,

r]



145 Table 2 7 Exanpl e Compound (Properties; "H

NVR ([err]) ppm M5 Exanple vyield fromthe final step)
CDCl [err] 300 Mz FAB[err] 1.55(3H, s)
465 1.57(3H, s) [ERR 1.96-2. 12(4Hy48) 2.31-2.45(2H, m 2.86(2H, t,
J=7.7Hz) [err] 3.16-3.27(2H m 4. 17(2|1| , J=7.0Hz) [err]  4.82-5.00(1H,
rr) 73 6.98(1H, t, J=7.7Hz)
7.03(1H, d, J=8.1Hz) 7.18-7.27(1H, - dd, J=7.7Hz, 1.5Hz)

_7.48 7. 56(1H rril 7. 67-7.81(1H m_8 17’.}'%#@3&'{\[\*1”9 solid.  60%
S el T N L T )
2.71(2H, t,|J=7.BHz) 3.04-3.15(2H, m) 3.89( 2H DMSO<%=30(Q [err] FAB*
4.78-4.94(1H, mj [err] 6.75-6.85(3H m 74 205-2332H, m) [err] 1451
6.94(1H, t,}J=7.BHz) 7.00(2H, d, JZ#§ |34FAT0CH, m)J=7. 5Hz)

3.30-3.98(6H, m) :

4.50-5.50(3H, m)

T4A1(2H, ¢, J=5.6Hz)

7.56-8.50(1CH, m)

O/\/N O 12.03(1H, brs)
67 N
N/) HCL
(yellow solid; 100%)

DMSO-d; 300 Miiz FAB*

2.08-2.26(2H, m) : 439

2.50-2.70(21, m)

3.14-3.46(4H, m)

3.70-3.89Q2H, m)

4.10-4.22(2H, m)

. 475-4.92(1H, m)
0 S 6.55-6.80(4H, m)
6.80-7.02(4H, m)
N - 7.59(1H, t, J=8.1Hz)
7.73(1H, d, J=8.1Hz)
'/’l HC 7.84-7.92(1H, m)
8.20(1H, d, J=8.1Hz)
3.35(1H, )
11.40(1H, brs)

(pale yellowish white solid; 83%)

PMSO-d; 300 MHz FAB'
1.50(3H, s) 454
2.04-2.23(2H, m}
2.29(3H, 3)

2.50-2.70(2H, m)
3.20-3.48(4H, m)

AN 3.64-3.82(2H, m)
I ) {4.06-4.19(2H, m)
- 476-5.00(1H, m)
69 & |6.85-696(1H, m)
) 2HCL 7.00-7.09(1H, m)
N/ 7.11-7.26(2H, m)
7.28-7.39(1H, m)
7.50-7.76(2H, m)
7.74(1H, 4, J=8.1Hz)
) 7.82-7.95(1H, m)
' (white solid; 80%) 8.20(1H, d, J=8.0Hz)
8.25-8.34(1H, m)
8.43(1H, brs)




7.20-7.32(2H, m 7.40-7.58(1H, m 7.65-7.82(2H, m 8.14(1H, s) (white
-anor phous; 61% 8.31(1H, s) 8.31(1H, dd, J=8.1Hz, 5Hz)
CDCl1[ err] 300 MHz FAB[err] 1.70-1.88(2H, n)

467 [err] 1.96-2.24(4H, m) 2.50-2.68(2H,149 [err] 2.70-2.96(2H, m
3.34(1H, dd, J=17.3Hz, 3.8Hz) 3.51(1H, dd, J=17.4Hz, 3.8Hz) [err]
3.76-3.88(1H, m [err]3.92-4.06(1H m 75

4.76-4.96(2H, m) 6.22(1H, brs) 6.85- %A 126 ) 7.00-7.32(7H, m)

7. 43-7.'54 H
8. 24- 8. 36(Z
fromthe f
FAB[ err]

i nal

70

st ep)
. 87-2.03(4H, m

(white solid; 95%)

"H NI\/R ([err]) ppm
467 2. 15-2.

7 BT [BERPEELTY (Wi Te Cf

2.04-2.20(2H, m)
2.40-2.63(4H, m)
3.22-3.62(4H, m)
3.68-3.82(2H, m)
3.85-4.80(2H, m)
4.80-4.94(1H, m)
6.86-7.00(1H, m)
7.32-7.68(6H, m)
7.73(2H, d, J=7.8H2)
7.82-7.91(1H, m)
8.11-8.24(2H, m)
8.42(1H, brs)

| &: 00
e MR pem . | M, |
DMSOGDGam] 400 Miz
39831, +, 197.2860( 2H,

FAB'

iy 3

71

{white solid; 100%)

m

DMSO-d; 300 MHz
2,04-2.19(2H, m)
2.48-2.65(2H, m)
2.30(3H, s)

'3.20-3.54(4H, m)

3.65-3.30(2H, m)
4.36-4.50(2H, m)
4.75-4.94(1H, m)
6.76(1H, d, J=8.7Hz)
6.94(1H, ¢, J=6.0Hz)

17.12-7.45(41, m)

7.52-7.62(2H, m)
7.66-7.78(2H, m)
8.22-8.29(1H, m)
8.49(1H, brs)

FAB'
458

(coloxless crystals; 73%)

CDCl, 300 MHz
0.89(3H, 1, J=7.5Hz)
1.52-1.64(2H, m)
1.85-2.00(4H, m)
2.20-2.35(2H, m)
2.47(2H, t, J=7.8Hz)
2.75(2H, t, J=7.2Hz)
3.14(2H, d, J=11.7Hz)
3.70(1H, brs)
4.40(1H, brs)
4.80-4.95(1H, m)
5.94(1H, d, J=9.0Hz)
6.54(1H, dd, J=6.3, 5.1Hz)
7.18-7.39(5H, m)
7.45-7.52(1H, m)
7.68-7.78(2H, m)
8.12(1H, 5)
8.18(1H, d, J=5.1Hz)
8.31(1H, d, J=7.8H2)

FAB"

1468




[err] 2.98-3.18(6H, m 3.89(2H, t, J=5.4Hz) 4.80-4.92(1H m
[err] : 6.52(1H, dd, J=6.4Hz, 2.2Hz) [err]6.64(1H d,
J=2.2Hz) 76 J[err]6.71(1H, brs) [err] 6.84-6.90(1H, m [err].

. 6.93(1H, d, J=6.5Hz) 7.02-7.14(3H m i 6-7.53(1H, n) 7.67-7.78(2H, m
8.14(1H, s) (white amorphous; 96% #P1H, dd J=6.0Hz, LOHz The
follow ng shows the test results of MIP inhibitory activity of the
conpounds of the present invention. The follow ng Test Exanples were
conducted with reference to Cheni st®abhmd2Physics of Lipids, 38, 205-222

(1985). manﬁaﬁouhesimml € I."Effe rm, VrtrO) M Secrerijorr_of
apol i pop t9h B @¢Apo tBr the sehavaen hepat gna celd ﬁézmu | s) He%@i

cells wefe seg¢ded onto a 48- or 96-well pllatep@ dgwlmyed For SqggRar |
days. The cul fure medi um was repl aced Wlt gggM‘ ulture nedi um agﬁgwﬁ nt ed
e

with 1.5% boviine serum al bum n. Afjer he cul ture nedi.y S
| ' @Oyj ne serum al gum n and
0.8 mM s¢di umjol eat e as an assay ' 232, mﬂhﬁ) t est conpourjds was
-di ssol ved i n dii met hyl sul f oxi de andyaddp(, t|e.ssi., tpe9aiyedi um t o groducg a
final digethylsul foxide 147,co 4 leneaRi@mpmAf ter 5 hourd, the

cul ture fredi umn was Ile amd App 4tn@8.oul=7gHa nmedi um wad neasir ed
by the s nc}gvi th KLI 4.82-5.00(1H, m)
6.98(1H, t, I=7.7Hz)
J 7.03(1H, d, J=8.1H2)
& 7.18-7.2%(1H,-m)
7.42(1H, dd, J=7.7Hz, 1.5Hz)
7.48-7.56(1H, m)
o~ 7.67-1.31(1H, m)

. . 3.17(1N, s)
{white solid; 60%) 8.30-8.33(1H, brs)

—~

CDCl, 300 Mz FABR'
1.86-2.02(4H, m) 439
Me 2.23-2,.38(2H, m)
2.30(3H, s)
2.71C2H, &, J=7.8H2)

3.04-3.15Q2H, m) .
\ 3.89QH, &, J=7.8H) -

N 4.78-4.94(1H, m)
6.75-6.85(3H, m)
74 N 6.94(1H, 1, J=7.5H2)

7.00(2H, d, J=7.5Hz)

Z 7.07(1H, t, J=7.5Hz)
7.20-7.32(2H, m)
7.40-7.58(1H, m)
7.65-7.8202H, m)

_(white amorphous; 61%) §2§§3§: :31. F=8.1Hz, 1.583)

CDCl; 300 MHz FAB*
1.70-1.88(2H, m) 467

o | 196-224¢4H, m) _ .
Q 2.50-2.68(2H., m)
2.70-2.96(H, m)
3.34(1H, dd, J=17.3Hz, 3.8Hz)
3.51(1H, dd, J=17.4Hz, 3.8Hz)
| o NN 3.76-3.88(1H, m) :
3.92-4.06(1H, m) o
75 4.76-4.96(2H. m)
P
N .

6.22(1H, brs)

6.85-6.96(1H, m)
7.00-2.32(7H, m)
7.43-1.54(1H, m)
7.65-1.713Q2H, m)

8.24-8.36(2H,
{white crystals; 47%) (2H, m)




met hod. The results are shown, in Tables 29 and 30. Test Exanple 2. Effect
(invitro) on transfer of triglycerides (TG between |iposones of

smal | -uni | anel | ar-vesicles (SUV) SUW |iposones conposed of

triolein, [[err]C]triolein, phosphati @&choline (PC), and cardiolipin
were prepared-as donors, while SUV |iposones conposed of triolein, PC, and
[[err] H PC were prepared as acceptors. The donors and the acceptors were
mxed to aratio of 1 : 5. A dinethylsulfoxide solution of test conpounds
that was adjusted to have a final dinet hxl s%foxi de concentration of 1%
crude MIP purified by FPLC from a mi cFaRb%esPraction of bovine liver. and
t he donor ccept cmeqynd tR¥pRerYdezpar ed abovie wer. d assa
buffer. AfLe be gc‘ijfﬂidﬁ‘i?f‘ftb?f E’ieﬂl‘uhatp far :IGHM g‘%? hprrlC) s
di et hyl an} noet Iyl cel | ul ose (DEAE-cel | ul ose) SWCpEksi 400 Milz added thjpgj;ﬂ.
The buffef was|shaken for 4 minutes and cent|yighygagut g};ol l ect a

super nat aht . esidual [[err]Cltriolein in t{hass! Na) ant was meaSLr4%7d
wth a-ipuid Taki ng [2lsb@H] {; trielein gount as
the TG trhnsfe =Qhi bi tlaog-3asHymy | es of test
conpounds| wer e N e SI339QH] n IGikrs 29 and 3(Q. Test
exanple 3| Eff g TG4#0482(18] mye oil was | oqded

orally A}ve ol t o |BOA1HQdd] F6AlwiR-28eX] syri dn
hamsters pt ? of ood 6B I+Bzkd after. 4 Rours.
Bl ood was| cdPI 5 ﬁi"éQggb'ﬂnder | i ght 148

anesthesip wt . Ni; ng a heparin-treateg 8416 I}g * lary in anfanmount
of 100 [efr]l/head at™a tinme. Test conpoundy. BEVE" 1S Z/ed or suspénded ifn
0.5% nethylcelfl ul ose and admini stered orall )Z: s lgu s before the

admi ni strptionjof olive oil. Collected bl ood 4gs k@HERately  cool ¢d .with
i ce, and}plasfa was collected by , 8.14(1H, )

(white amorphous; 96%) 8.56(1H, dd, J=6.0Hz, 1.0Hz)

cintillation cou
ring activity of \

The following shows the test results of MTP inhibitory activity
of the compounds of the present invention. The following Test
 Examples were conducted with reference to Chemistry and Physics of
Lipids, 38, 205-222 (1985).
Test Example
Test Example 1. Effect (in vitro) on secretion of apolipoprotein B
(Apo B) from human hepatoma cells (HepG2 cells)

HepG2 cells were seeded onto a 48- or 36-well plate and cultured
for several days. The culture medium was repla;:ed with DMEM culture
medium supplemented with 1.5% bovine serum albumin. After 24 hours,
the culture medium was replaced with DMEM medium supplemented with
1.5% bovine serum albumin and 0.8 mM sodium oleate as an assay medium.
Each of the test compounds was dissolved in dimethylsulfoxide and

added to the assay medium to produce a final dimethylsulfoxide



centrifugation at 12,000 rpmfor 5 mnutes. A plasma TG val ue was neasured
using a measuring kit and an automatic bl ood anal yzer. The results are
shown in Tables 29 and 30. Test Exanple 4. Effect (in vivo) on hepatic TG
Qutput Rate (TGOR) after administrationddf Triton WR-1339 Ten- to

el even-week-old Syrian hansters were used after 24- hour fasting. (Water
was admnistered ad libitum) Under |ight anesthesia with ether, Triton

WR- 1339 was administered via the penile vein at a dose of 400 ng/ kg, and

bl ood was collected at_Q (before admnistration), 1, 2, and 3 hours after
adni ni sCPACEBRratipsRf ids AditieXc? hpursy the enbrure nediimwasssoklensed,
light ether anesthesia using a heparin-treated glass capillary in an anmount
of 100- 28d AperB| imdhe aculturaanediymsvas peagvtadsbyckele ssapdvieh ERISA%
met hyl cel | ul ose and admnistered orally 30 mnutes before

adni ni smeghpdn oFherreswltw- asegoshown| dnt fablieso@dnand Adi atel y cool ed
with ice, and plasnma was col |l ected by centrifugation at 12,000 rpmfor 5

m nut es TeSheEpample 2GEAfect (do wikyoleanutransfenet wrhglyceridesaTG)

automati c bl ood anal yzer. TGOR was cal cul ated fromtinme-course changes of
pl asma Petweencd ipbsones ofssmaddpunidanidarwesickes 63OV in Tabl es 29
and 30. 149 Table 29: Test Exanple in vitro; 1Cerr] ([err

in vivo (ng SBUNg) Liposomesn otomposed bi bifon &rioleimhi bi tj*d@}btiolein,
Inhibition of Apo B secretion TG transfer TG increase . hepatic TGOR
1 phospbatidylcholine QPG), and cardiadipin were prepared as donors,
0.6 4 0.7 0.8 5 0.7 0.17

0. 03 while SUV Qiposomes compdged of triolein, PC, and [’H]PC were prepared
N as acceptors. The donors and the acceptors were mixed to a ratio
of 1 : 5. A dimethylsulfoxide solution of test -compounds that was
adjusted to have a final dimethylsulfoxide concentration of 1%, crude
MTP purified by FPLC from a microsome fraction of bovine liver, and
the donor and acceptor mixture prepared above were added to an assay
buffer. After the assay buffér was incubated for 1 hour at 37°C, a
diethylaminoethylcellulose (DEAE-cellulose) suspension was added
thereto. The buffer was shaken for 4 minutes and centrifuged to
collect a supernatant. Residual ['C]triolein in the supernatant
was measured with a liguid scintillation counter. Taking this [*C]
triolein count as the TG-transferring activity of MTP, inhibitory
activities of test compounds were calculated. The results are shown
in Tables 29 and 30.
Test example 3. Effect (in vivo) on increasing TG after olive oil
was loaded orally

Olive oil was administered orally to 10- to 11-week-old syrian
hamsters at a dose of 2 ml/kg, and the blood was collected after 4

hours. Blood was collected from the orbital venous plexus under light



8 0.03 0.1 310 0.2

0.211 0.2 0.6 12 0.08 0.07 1 3

0.03 0. 06 10 1 4 148 0.2 0.2 16

0.3 0.517 0. 05 0. 06 10 18

0.09 0.2 ' 10 1 9 0. 04 0.1

10 22 0.3 0.6 23 0.3 0.5

10 24 0 0.225 06 0230
4 1

20 3 5 anesthesig tglgh ether usgngza hepar1n—-§geate§5glqgg| é:a@ll]@gy in

Exanple in vitro; err] [err ] in vivo, (nop/kg) Exanple

I nhi bi tannamuntrmf Q¢ gxl diead @&h 18 Gige of Teﬁ‘hkﬁQﬂE‘P HIEER disgelvedon

TG transfer TG i ncrease, hepatic TGOR 3 0. 07

0.02 or suspegded in 0.5% meg Qyij;cellulose gng admlnlsterecb ag:ally 30

30 40 0.8 4 2 04 4 8

0.04 minutes be@fqre the admingigtration of oliug qgll.) Collecteg pjzood was

0.3 3051 0.03 0.3 52 0. 03

0.1 immediately cooled with ice, and plasma was collected by

centrifugation at 12,000 rpm for 5 minutes. A plasma TG value was
measured using a measuring kit and an automatic blood analyzer.

The results are shown in Tables 29 and 30.
Test Example 4. Effect (in vivo) on hepatic TG Output Rate (TGOR)
after administration of Triton WR-1339

Ten- to eleven-week-~old Syrian hamsters were used after 24—
hour fasting. (Water was administered ad libitum.) Under light
anesthesia with ether, Triton WR-1339 was administered via the penile
vein at a dose of 400 mg/kg, and blood was collected at 0 (before
administration), 1, 2, and 3 hours after administration. Blood was
collected via the orbital venous plexus under light ether anesthesia
using a heparin-treated glass capillary in an amount of 100-250
uwl/head at a time. Test compounds were suspended in 0.5%
methylcellulose and administered orally 30 minutes before
administration of Triton WR-1339. Collected blood was immediately
cooled with ice, and plasma was collected by centrifugation at 12,000
rpm for 5 minutes. The plasma TG value was measured using a measuring
kit and an automatic blood analyzer. TGOR was calculated from
time-course changes of plasma TG values of each test compound.

The results are shown in Tables 29 and 30.
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Applicability The above

test results indicate trmﬂahiﬁn%ﬁnuﬁfﬁﬁ) %ﬁmﬁi% present invention
€ase HDL. Thus,

have

ve agents
ri dem a.

T NMIP-Tjnhi D Thef conpgyn aJ v
SWQ Ixjilh iﬂn )gr%.ﬂl I %ﬂ! lon © pA—0f q.ﬂ'io 'Rg} E tlon +of
LCl er Ot | |apdis Sonansm blit a8 eavieanul ht ore Hesrecdadl Ot ﬁ;pﬁ e
EInﬁ such as I njthe blpad anf regqbate cef ['ular |IpIdS through
f P_actii/ Ly ThP\L can_alsh he sed _as new type of
ve Dr therapeﬂl?c ayents f0o6 hypnrllpen1a or farteriosclerdtic
c—FpTrthermore, ey jcam b SEd—ES tHeTr apeut e or —prevents
:reé.ltlsl obeg1 %yoerc estelolem a, and lhypertriglycHg
s 5 0.7 0.1 -
7 0.03 0.1 10
8 0.03 0.1 3
10 0.2 0.2
11 0.2 0.6
12 0.08 0.07
13 - 0.03 0.06 10
14 0.2 0.2
16 0.3 0.5
17 0.05 0.06 10
18 0.09 0.2 10
19 0.04 0.1 10
22 0.3 0.6
23 0.3 0.5 10
24 0.1 0.2
25 0.6 0.2
30 0.4 0.9
34 0.1 0.02 3 10
35 0.2 0.02 10



1. A 3-pi peridyl - 4- oxoqui nazol i ne derivative represented by the formul a
(I): [err] wherein Rrepresents the formula (i): [err] wherein R err] and
Rlerr]may be the same or different and represent a hydrogen atom a | ower
al kyl group with 1 to 4 carbon atons; abb@ral kyl group; a benzoyl group; a
cycl oal kyl group with 3 to 7 carbon atons; an aryl group; or a heteroaryl
group with 1 to 3 hetero atons selected fromnitrogen, sulfur, and oxygen
atons (where the cycloal kyl, aryl, or heteroaryl group may be substituted
with 1 to 3 substituents selected froma hal ogen atom a | ower al kyl group
with 1 to 4 carbon atons, a | ower hal oal kyl group with 1 to 4 carbon atons,
a nitro group, a lower al koxypg{Hi@/[B0¥ tTest tExdmpbebon at ons, an am no

group, an-gmno group substitited with a lower alkyl group with 1 10
carbon atorfs, a hy[r oxyin witwog, ICao lilpdﬂox nndmosLﬂngdlgg)oup)
provi ded traf"aﬂﬂe Df=hf¥ition BT and Y 1 ' tion 63101
the forml &) = : ; :
represent gn ar natlc hy ¥ 8€ar Hon rldho%ﬂ1' ocyd3Q:ring
containing {1 gog3 heterogagons Isel ectgg fro | fur, and oxygen
atons; a c%engikape—ang—mLLh— ; -cy-e-oal-kene4i ng
with 5 to 4 cdr®on| at ons 0 8herd the a@.dmti ¢ hydrocarbon] aromatic
heterocyclic,4g¥0|oarkang, ¥{ ycloa[&gle rifng nmay nave TOo 3 substijuents
sel ected friam agen 1'91 Lawer yl Jgroup with 1}to 4 carbon §tons,
a Iomer’haloahhyl broup 0L 04 1 to 4 qambon tons 1 hydrexyl @goup, afnitro
group, a Iqrvve__ HRpXy Ot tii—tto 1:ar OTT —atgqTs,—aIT{ anT 1o _—group;—] an
am no groug_sH8istituted % all over &l roup phvinq |l to 4 carbon
:atens, andfa gy fo] group)p, g 0.3
" 52 0. 03 0.1 10

53 0.3 0.6

54 0.2 0.3 30

55 0.3 0.2 30

56 0.2 0.1 30

59 ' 0. 03 0.07

60 ' 0.2 0.2

64 0.03 0.2 30

6 S 0.03 0.1 30

66 0.3

L 69 0.5 0.5

70 J 0.03 _ 0. 06

72 0.02 ' 0.03 10

73 0.4 0.2

75 0.3




represents a single bond, a straight chain or branched | ower al kyl ene group
with 1 to 4 carbon atons, a straight chain or branched | ower al kenyl ene
group with 2 to 4 carbon atonms (where the.l ower al kyl ene or | ower

al kenyl ene group may have substituent(s)l53el ected froma hal ogen atom a
hydr oxyl group, a nitro group, a |ower alkoxy group with 1 to 4 carbon
atons, an am no group, and a sulfo group), an oxygen atom a sulfur atom
an imno group which may be substituted with a | ower alkyl group with 1 to
4 carbon atons, a carbonyl group, -O02-, -2-0, -SZ-, -Z-S, -NHZ-,

-NR[ err] i - (where Z 154 represents a | ower

al kyl ene group with 1 to 4 carbon atons or a carbonyl group, and R err]
represents a |pNeraBotsl teseuresilitsl imdc#£ie behat! eoRpouddseTSSaRE S Ehe
single bond, a straight chain or branched | ower al kylene group with 1 to 4
carbon appEBent’ iAveattion | hd&¥édUskcellenteIa-simibiteoer aetivity .4 afHe
R3 and R4 may be the sane or different and represent a hydrogen atom a -

| over al kyhp&aAds aldd ihdreabe ADRQAN PRESP mlféé@b%?ﬂ%uﬁdﬁmoﬁ o®YP'inhibit

hal oal kyl group with 1 to 4 carbon atons, a hydroxyl group, an am no group

or a nitferfaeitn 6f EDNNERABCES A CGahive A6 E CRLARME cRlleddtiEeAiscases Hhe
3-pi peridyl - 4- oxoqui nazol i ne derivative of claiml, wherein R represents

the formyiso(tequlraeé’ ircyhensidsteebil, aaadl_i?sbi:b'teaas Bch"&s SBPE Ph the
different and represent a cycloal kyl group with 3 to 7 carbon atons; an

aryl gr oppoo@'andl Pe§elatalddl BiliP 19pliAslt hfodgh kil 4t KT o TP 2o iVity .
nitrogen, sulfur, and oxygen atons (where the cycloal kyl, aryl, or :

het er oar yhegcaiiPalBy Baugel 49 adnéwlisipd bEPreveneive oy tRérapbat eeaiyai®os)
.a tower alkyl group with 1 to 4 carbon atons, a | ower hal oal kyl group with
for hyperlipemia or arteriosclerotic diseases. Furthermore, they
can be used as therapeutic or preventive agents for pancreatitis,

obesity, hypercholesterolemia, and hypertriglyceridemia.



1 to 4 carbon atons, a nitro group, a |lower alkoxy group with 1 to 4 carbon
atons, an am no group, an am no group substituted with a |ower al kyl group
having 1 to 4 carbon atons, a hydroxyl group, and a sulfo group); or the
formula (ii'): 155 [err] wherein A" Hi2d B' may be the sane or different
and represent an aromatic hydrocarbon ring; an aromatic heterocyclic ring
containing 1 to 3 hetero atons selected fromnitrogen, sulfur, and oxygen
atons; a cycloalkane ring with 3 to 7 carbon atons; a cycloal kene ring with
5 to 7 carbon atons (where the aromatic hydrocarbon, aromatic heterocyclic,
cycl oal kane, or cycloal kene ring nmay Obagmgé to 3 substituents selected from
a hal ogen atom a lower alkyl group with 1 to 4 carbon atons, a | ower

hal oal kyl group with 1 to 4 carbon atons, a hydroxyl group, a nitro group,
a lower al koxy group with 1 to 4 carbon atons, an am no group, an am ho
group substitgted watB-pipewsdyal-4y-oxe qgumdwhﬁge Idéxwi vativd opepiesentand
a sul fo group), X represents a single bond, a straight chain or branched

| ower Y ediee Forlani(tiy s1 to 4 carbon atons, a straight chain or branched
| ower aI enyl ene group Wi'th 2 to 4 carbons (where t he | ower al kyl ene. or

| ower al kenyl ene group may have substituent(s) sel ected froma hal ogen
atom a hydroxyl group, a nitro group, a | (CH)ioB vith 1 to 4
carbon atons, an am no group, and@ sul f N‘?J an oxygen atom a sul fur
atom an imno group which nmay be Hubsti jMth a |l ower alkyl group
having 1 to 4 carbon atons, car 02z -, -Z2-0, -S-Z-

-Z'-S, -NHZ -, -NR[err]- or ¥ Z -NR5 ' - (wheregI)
represents a | ower al kfg 1 to 4 carbon

°p! %

grogp wit

wherein R, and R, may be the same or different and represent a hydrogen
atom; a lower alkyl group with 1 to 4 carbon atoms; an aralkyl group;
a benzoyl group; a cycloalkyl group with 3 to 7 carbon atoms; an aryl
group; or a heteroaryl group with 1 to 3 hetero atoms selected from
nitrogen, sulfur, and oxygen atom's' (where the cycloalkyl, aryl, or
heteroaryl group may be substituted with 1 to 3 substituents selected
from a halogen atom, a lower alkyl group with 1 to 4 carbon atoms,
a lower haloalkyl group with 1 to 4 carbon atoms, a nitro group, a
lower alkoxy group with 1 to 4 carbon atoms, an amino group, an amino
group substituted with a lower alkyl group with 1 to 4 carbon atoms,
a hydroxyl group, a phenoxy group, and a sulfo group), provided that

one of R, and R, is not a hydrogen atom,

A



156 atons or a carbonyl group, and R err]' represents a | ower al kyl group
with 1 to 4 carbon atons), Y' represents a single bond, a straight chain or
branched | ower al kyl ene group with 1 to 4 carbon atonms, or a carbonyl
group, Rlerr] and Rerr] may be the sand 538r different and represent a
hydrogen atomor a | ower alkyl group with 1 to 4 carbon atons, or a
pharmaceutical |y acceptable salt thereof. 3. The
3- pi peri dyl - 4- oxoqui nazol i ne derivative of claim2, wherein R represents
formula (i"): [err] wherein Rerr]" and R err]" my be the sane or
di f f er enex abhe régrmakat (ikycl oal kyl group with 3 to 7 carbon atons, an
aryl group,-or a heteroaryl group con ng 1 to 3 hetero atons selected
fromnitrogen, sulfur, and oxygen at ere the cycloal kyl, aryl, or
het er oaryl group may have 1 to 3 sub nts selected froma halogen at om
a lower alkyl group with 1 to 4 c on “at ns, a | ower hal oal kyl group with
1 to 4 carbon atons, a nitro groupg a Io )group with 1 to 4 carbon
atons, and a hydroxyl group), OL.1N g -err- wherein A" and B"
may be the sane or different and rep -157 aromati c hydrocar bon
Ting or an aromatic heterocyclic ring 1 to 3 hetero atons sel ected
fromnitrogen, sulfur, and oxygen atokg (Mhere the aromatic hydrocarbon or
aromatic heterocyclic ring may have 1 to 3 substituents selected froma
hal ogen atom a lower alkyl group with 1 to 4 carbon atons, a |ower
hal oal kywhereip Avatd B may He ddiehsamet onsl i Efexrent agrbrppreseotecanzromytic
group with 1 to 4 carbon atons, and a hydroxyl group), X' represents a
si ngl e boydirocaxbomi ning g han navomat iachetierooycliick Wimge condbginindg 1 to 2
carbon atons, a

hetero atoms selected from nitrogen, sulfur, and oxygen atoms; a

cycloalkane ring with 3 to 7 carbon.atoms; or a cycloalkene ring with
5 to 7 carbon atoms (where the aromatic hydrocarbon, aromatic
heterocyclic, cycloalkane, or cycloalkene ring may have 1 to 3
substituents selected from a halogen atom, a lower alkyl group with
1 to 4 carbon atoms, a lower halbalkyl group wii:h 1 to 4 carbon atoms,
a hydroxyl group, a nitro gfoup, a lower alkoxy group with 1 to 4
carbon atoms, an amino group, an amino group substituted with a lower
alkyl group having 1 to 4 carbon atdms, and a sulfo group), X
represents a single bond, a straight chain or branched lower alkylene
group with 1 to 4 carbon.atoms, a straight chain or branched lower
alkenylene group with 2 to 4 carbon atoms (where the lower alkylene
or lower alkenylene group may have substituent(s) selected from a
halégen atom, a hydroxyl group, a nitro groﬁp, a lower alkoxy group
with 1 to 4 carbon atoms, an amino group, and a sulfo group), an oxygen
atom, a sqlfur atom, an imiqo group which may be substituted with
a lower alkyl group with 1 to 4 carbon atoms, a carbonyl group, -0-2-,

-%-Q0-, -S-%-, ~%-S-, -NH-Z-, -NR,Z-, -%-NH-, or —Z—NRS- (where 7



straight chain or branched | ower al kenylene group with 2 to 4 carbon atons
(where the | ower al kylene or |ower al kenylene group nay have substituent(s)
selected froma hal ogen atom a hydroxyl group, and a | ower al koxy group

with 1 to 4 carbon atons), an oxygen at a sulfur atom an imno group
whi ch may be substituted with a | ower al kyl group having 1 to 4 carbon
atons, a carbonyl group, -OZ"-, -S-Z"-, -NH-Z"-, or -NR[err]"-Z"- (where

Z" represents a |lower alkylene group with 1 to 4 carbon atons or a

car bonyl group, and err]" represents a | ower al kz roup with 1 to 4
carbon Fepresentisd ewer Radkylenee gyoap Wiklbgbntat rrFaI'd?Ol’h atoms or a
pharmaceutical |y acceptable salt thereof. 4. The

3- pi per icéydbonydx greiupz dind Rsdreprasentsoia dlawer AlkpkrgrouR vishedeos 4
the formula (i"): [err] wherein R err]"” and Rlerr]" nay be the sane or

di f f er ectarboh ratoerskat Ya repriesents 3r simoliet tband o @ sdredghtt ovbaian or
aryl group; a heteroaryl 158 group with 1 to 3 hetero groups sel ected

f rom ni tirageheds hibfrer, abkyll eng gproup onith Mieo & chrbopcatahély |or & ghrbonyl
heteroaryl group may have 1 to 3 substituents selected from a- hal ogen atom
a | ower gaddap; group with 1 to 4 carbon atons, a |ower hal oal kyl group with
1 to 4 carbon atons, a nitro group, a |lower al koxy group with 1 to 4 carbon

at ons, andepresknbs/lamrintpgenrofi bheondigeandcal | y acceptabl e salt
thereof. 5. , The 3-piperidyl-4-oxoqui nazoline derivative of claim4,

wher ei n R and R, may b¢ athd sameyobedififerant and didgmesent antiydajogese attom,
cycl ohexyl group, a phenyl group, a pyridyl group, a pirazinyl group, a
pyri m dianybweroapkyh gquouplazith/l gootgarbdarhiatoms ,gaduplogen latdm grao Lowear
;a~pyrrolyl group (where each of the above groups may have 1 to 3
subst i t hedioaldntle gredpl waikthal Heo dgearboanatemsevwarhylkoxyyrgegup, an amino

group or a nitro group,

or a pharmaceutically acceptable salt thereof.

2. The 3-piperidyl-4-oxoquinazoline derivative of claim 1,

wherein R represents the formula (i'):

wherein R;,' and R,' may be the same or different and represent a
cycloalkyl group with 3 to 7 carbon atonis; an aryl group; or a hetero
aryl group with 1 to 3 hetero atoms selected from nitrogen, sulfur,
and oxygen atoms (where the cycloalkyl, aryl, or heteroaryl group
may have 1 to 3 substituents selected fr_om a haicgen atom, a lower
alkyl group with 1 to 4 carbon atoms, a lower haloalkyl group with
1 to 4 carbon atoms, a nitro group, 'a lower alkoxy group with 1 to
4 carbon atoms, anl amino group, an amino group substituted with a
lower alkyl group having 1 to 4 carbon atoms, a hydroxyl group, and

a sulfo group); or the formula (ii'):

NI



with 1 to 4 carbon atons, a | ower hal oal kyl group with 1 to 4 carbon atons,
a nitro group, a |lower alkoxy group with 1 to 4 carbon atons, and a

hydr oxyl group), or a pharmaceutically acceptable salt thereof. 6. The
3- pi peri dyl - 4- oxoqui nazol i ne derivati veld®¥ claim5, wherein R represents a
di phenyl am no group, an N-phenyl-N- thienyl am no group, an

N- phenyl - N- pyri dyl am no group, a di pyridylam no group, an
N- phenyl - N- pyri m dyl ami no group (where each of the above groups may have 1
to 3 substituents selected froma hal ogen atom a |ower alkyl group with 1

to 4 carbon atons, a | ower hal oal kyl pwth 1lto 4 carbon atons, a
nitro group, a |ower al koxy group w 0 4 carbon atons, and a hydroxyl
group),.or a pharmaceutically accept alt thereof. 159 7. The

3- pi peri dyl - 4- oxoqui nazol i ne deri ive &f claim 3 in which R represents

formula (ii"): [err] wherein A" angd B" naX'bé(;hen.jarre or different and
represent an aromatic hydrocarbesNing of. an Y dmdtic het erocyclic ring
romnitrogen, sulfur, and oxygen

containing 1 to 3 hetero atons sel eChe€
atonms (where the aromatic hydrocarbo aromat i ¢ heterocyclic ring may
have 1 to 3 substituents selected fr hal ogen atom a |ower al kyl group
with 1 to 4 carbon atons, a |ower hal oal kyl group with 1 to 4 carbon atons,
a nitrowperein A'l cawd B! kmay beodjhenrisdmd op differemtatamd, reprnesent an
hydr oxyl group), X' represents a single bond, a straight chain or branched
| oner alarpmatdcyhygdpoearboh ting; cay lacomatons hezexocyiajhic rliagnconthiadiaied
| ower al kenyl ene group with 2 to 4 carbon atons (where the | ower al kyl ene

or | owenl tbkkheitere gtomp sshediced fyomshitrogehs)sekfer) eaand oxygenm altogey;
atom a hydroxyl group, and a | ower al koxy group with 1 to 4 carbon atons),
a cycloalkane ring with 3 to 7 carbon atoms; a cycloalkene ring with

5 to 7 carbon atoms (where the aromatic hydrocarbon, aromatic
heterocyclic, cycloalkane-, or cycloalkene ring may have 1 to 3
substituents selected from a halogen atom, a lower alkyl group with
1 to 4 carbon atoms, a lower haloalkyl group with 1 to 4 carbon atoms,
a hydroxyl group, a nitro group, a lower alkoxy group with 1 to 4
carbon atoms, an amino group, an amino group substituted with a lower
alkyl group having 1 to 4 carbon atoms, and a sulfo group), X'
represents a single hohd, a straight chain or branched lower alkylene
group with 1 to 4 carbon atoms, a straight chain or branched lower
alkenylene group with 2 to 4 carbons (where the lower alkylene or
lower alkenylene group may have substituent(s) selected from a
halogen atom, a hydroxyl group, a nitro group, a lower alkoxy group
with 1 to 4 carbon atoms, an amino group, and a sulfo group), an oxygen
atom', a sulfur atom, an imino group which may be substituted with
a lower alkyl group having 1 to 4 carbon atoms, a carbonyl group,
-0-2'~, -2'-0-, -§~%'~, -%2'-S~-, -NH-Z2'~, -NR,'~-2'-, -Z'-NH-, Or -

Z'-NR;'- (where 2' represents a lower alkylene gqroup with 1 to 4 carbon

I



an oxygen atom a sulfur atom an imno group that may be substituted with

a lower alkyl group with 1 to 4 carbon atons, a carbonyl group, -OZ"-

-S-Z"-, -N+Z-, or -NR'-Z"- (where Z"iggpresents a |ower alkylene group

W th 1 to 4 carbon atons or a carbonyl group, and R err]" represents a

| ower al kyl group with 1 to 4 carbon atons), or a pharmaceutically

accept abl e salt thereof. 160 8. The 3-pi peri dyl - 4- oxoqui nazol i ne

derivative of claim?7, wherein A" and B'" may be the sane or different. and

represent a benzene ring, a pyridine ring, a pyrazine ring, a pyrimdine

ring, oatemsyr dxwnbonyihgrouperandRil vépreseabs\a lowegsalikylhgreup witR

substituents selected froma hal ogen atom a |lower alkyl group with 1 to 4

car bon httondl carboneatbms)al XY reprepentshalsinglie dwondy atshmaighbichain

group, a lower al koxy group with 1 to 4 carbon atons, and a hydroxyl

gr oup) , oprbrapthedeatewercalkylenecpjxiipe wath Lhdoed .c&rbon akems, or a

3- pi peridyl - 4- oxoqui nazol i ne derivative of claim8, wherein R represents a

car bazotafeohybrgrgupa phenoxazin-1 Oyl group, a phenothi azin-10-yl group,

an acridon-10-yl group, a 9,9- dinethylacridan-10-yl group, a

10, 11- dRhweitloRp maydbeethe| Samé agepd bf Peyent gand xrepreseri®, a hydrogen atom

11-di hydr o- 2- hydr oxy-5H di benzo[ b, f]azepi n-5-yl group, a

10, 11- dohyalr Dovér hyTkyk ygboup dvbenzd| bof B eaepion- atpimsgr oup, a

5H di benzo[ b, f ]azepi n-5-yl group, a

5, 11- di ¢y da ophdemaogbt b¢41ly | aceeppable- galyr cherenflo, 11-

di hydro- 11- oxo- 5H di benzo[ b, e] [ 1, 4] di azepi n-5-yl group, a 11-

hydr o- 10- et hyl - 11-Fhe 35dipierdidyd)-4 -aj®dqulinh zakine deriivaprimep ofoclaim 2,
The

phar maceutical |y acceptable salt thereof. 10.
3- pi perwhgtrein R orepresehtsecfoemalat i(ie yaf claim 3, which is selected from
the group consisting of 3-[1-[2-[N-(2-
met hyl phenyl ) - N- phenyl am no]-et hyl ] pi He{li di n-4-yl]-3H qui nazol i n-
[ 4
—N (i'9)

R2"

wherein R," and R,”" may be the same or different and represent a
cycloalkyl group with 3 to 7 carbon atoms, an aryl gioup, or a
heteroaryl group containing 1 to 3 hetero atoms selected from
nitrogen, sulfur, and oxygen atoms (where the cycloalkyl, aryl, ox
heteroaryl group may have 1 to 3 substituents selected from a halogen
atom, a lower alkyl group with 1 to 4 carbon atoms, a lower haloalkyl
group with 1 to 4 carbon atoms, a nitro group, a lower alkoxy group

with 1 to 4 carbon atoms, and a hydroxyl group), or the formula (ii"):

—N X" (ii

@

wherein A" and B" may be the same or different and represent an

g



4- one, 3-[1-[2-(10, 11- di hydr o- 5H-di benzo[ b, f] - azepi n- 5-
yl ) et hyl ] pi peri di n-4-yl]-3H qui nazol i n- 4-one, 3-[1-[2-(10, 11-
di hydr o- 10- hydr oxy- 5H di benzo[ b, f] azepi n-5-yl ) -et hyl ] - pi peridi n- 161
4-yl]-3H quinazolin-4-one,  3-[1-[2-(1¥N1-di hydro- 2- hydr oxy- 5H
di benzo[ b, f]azepin-5-yl)ethyl]piperidin-4-yl]-3H quinazolin-4- one,
3-[1-[2-(5, 11- di hydr odi benzo[ b, e] (1, 4] - oxazepi n-5- yl)ethyl]pi peridin-4-yl
- 3H qui nazol i n-4-one, or a pharmaceutically acceptable salt thereof. 11.
A pharnmaceutical conposition conprising the 3- . . .
pi per i dpromadicyhydrosianhon ariing 0w @anfazomatie heterogyelictping with 1
phar maceutically acceptable salt thereof as an active ingredient. 12. A
m cr osorml 3t hegeyocatdms sebecsted fromenitroyen) - subfipit andcoxygeni agoms
3- pi peri dyl - 4- oxoqui nazol i ne derivative of any one of clains 1 to 10 or a
phar macdshiers theaarep@diiice hysirocarhaofonaromatic vhetexpeyickiec. ridg may
therapeutic or preventive agent for hyperlipema or arteriosclerosis
conpri sihaye ihto 3Bsphsdiitaents sedecited, fironca dalogen \atay, anjowesr alkyl
claims 1 to 10 or a pharmaceutically acceptable salt thereof as an active
i ngr edi grbupl Withi1 1ol ¥ takbbhl akbidd, &l ldvier haldalkyl ghbdup with 1 to
4 carbon atoms, a nitro group, a lower alkoxy group with 1 to 4 carbon
atoms, and a hydroxyl group), X" represents a single bond, a straight
chain or branched lower alkylene group with 1 to 4 carbon atoms, a
straight chain or branched lower alkenylene group with 2 to 4 carbon
atoms (where the lower alkylene or lower alkenylene group may have
- substituent(s) selected from a halogen atom, a hydroxyl group, and
a lower alkoxy group with 1 to 4 carbon atoms), an oxygen atom, a
sulfur atom, an imino group which may be substituted with a lower
alkyl group having 1 to 4 carbon atoms, a carbonyl group, -0-%Z"-,
-S-%2"-, ~NH-Z"-, or -NR;"~-Z2"~ (where Z" represents a lower alkylene
group with 1 to 4 carbon atoms or a carbonyl group, and R;" represents
a lower. alkyl group with 1 to 4 carbon atoms), and
R, and R, are both hydrogen atoms,
or a pharmaceutically acceptable salt thereof.
4. The 3-piperidyl-4-oxoquinazoline derivative of claim 3,

wherein R represents the formula (i"):

R1 L

—N (i)

\

Rzu_
wherein R;," and R,” may be the same or different and represent a

cycloalkyl group with 3 to 7 carbon atoms; an aryl group; a heteroaryl

A
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group with 1 to 3 hetero groups selected from nitrogen, sulfur, and
oxygen atoms (where.the cycloalkyl, aryl, or heteroaryl group may
have 1 to 3 substituents selected from a halogen atom, a lower alkyl
group with 1 to 4 carbon atoms, a lower haloalkyl group with 1 to
4 carbon atoms, a nitro group, a lower alkoxy group with 1 to 4 carbon
atoms, and a hydroxyl group); '

or a pharmaceutically acceptable salt thereof.

.5 . The 3-piperidyl-4-oxoquinazoline derivative of claim 4,
wherein R," and R,” may be the same or different and represent a
cyclohexyl group, a phenyl group, a pyridyl group, a pirazinyl group,
a pjrimidinyl group, a pyridazinyl group, a thienyl group, a furyl
' group,.or a pyrrolyl group (where each of the above groups may have
1 to 3 substituents selected from a halogen atom, a lower alkyl group
with 1 to 4 carbon atoms, a lower haloalkyl group with 1 to 4 carbon
atoms, a nitro group, a lower alkoxy group with 1 to 4 carbon atoms,
and a hydroxyl group),
or a pharmaceutically acceptable salt thereof.

6. The 3-piperidyl-4-oxoquinazoline derivative of claim 5,
wheréin R represents a diphenylamino group, an N-phenyl-N-
thienylamino group, an N-phenyl-N-pyridylamino group, a
dipyridylamino group, an N-phenyl-N-pyrimidylamino group (where
each of the above groups may have 1 to 3 substituents selected from
a halogen atom, a lower alkyl group with 1 to 4 carbon atoms, a lower
haloalkyl group with 1 to 4 carbon atoms, a nitro group, a lower alkoxy
group with 1 to 4 carbon atoms, and a'hydroxyl group),

L

or a pharmaceuntically acceptable salt thereof.
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7. The 3-piperidyl-4-oxoquinazoline derivative of claim 3

in which R represents formula (ii"):

wherein A" and B" may be the ;.same or different and represent an
aromatic hydrocarbon ring or an aromatic heterocyclic ring
containing 1 to 3 hetero atoms selected from nitrogen, sulfur, and
oxygen atoms (where the aromatic hydrocarbon or aromatic
heterocyclic ring may have 1 to 3 substituents selected from a halogen
atom, a lower alkyl group with 1 to 4 carbon atoms,' a lower haloalkyl
group with 1 to 4 carbon atoms, a nitro group, a lower alkoxy group
with 1 to 4 carbon atoms, and a hydroxyl group), X" represents a single
bond, a §traight chain or branched lower alkylene group with 1 to
4 carbon atoms, a straight chain or branched lower alkenylene group
with 2 to 4 carbon atoms (where the lower alkyleﬁe or lower alkenylene
group may have substituent(s) selected from a halogen atom, a
hydroxyl group, and a lower alkoxy group with 1 to 4 carbon atoms),
an oxygen atom, a sulfur atom, an imi.no group that may be substituted
with a lower alkyl group with 1 to 4 carbon atoms, a carbonyl group,
-0-2"~-, -S-2"-~, -NH-Z"-, or -NR,"-Z"- (where Z" represents a lower
alkylene group with 1 to 4 carbon atoms or a carbonyl group, and R;"
represents a lower alkyl group with 1 to 4 carbon atoms),

or a pharmaceutically acceptable salt thereof.
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8. The 3-piperidyl-4-oxoquinazoline derivative of claim 7,
wherein A" and B" may be the same or different and represent a benzene
ring, a pyridine ring, a pyrazine ring, a pyrimidine ring, or a
pyridazine ring (where each of the above rings may have 1 to 3
substituents selected from a halogen atom, a lower alkyl group with
-1to 4 ca.rbon atoms, a lower haloalkyl group with 1 to 4 carbon atoms,
a nitro group, a lower alkoxy group with 1 to 4 carbon atoms, and
a hydroxyl group),
or a pharmaceutically acceptable salt thereof.

9. The 3-piperidyl-4-oxoquinazoline derivative of claim 8,
wherein R represents a carbazol-~9-yl group, a phenoxazin-10-yl group,
a phenothiazin-10-yl group, an acridon-10-yl group, a 9,9-
dimethylacridan—lo-yl group, a 10,11-dihydro-5H-
dibenzo[b,f]azepin-5-yl group, a 10,11-dihydro-2-hydroxy-5H-
dibenzo[b,f}lazepin-5-yl1 group, a 10,11-dihydro-10-hydroxy-5H-
dibenzo[b,f]azepin-5-yl group, a 5H-dibenzo[b, f]azepin-5~yl group,
a 5,11-dihydrodibenzo[b,ej[1,4]oxazepin—5-y1 group, a 10,11~
dihydro-l1-oxo-sn—dibenzo(b,e][1,4]diazepin—5-y1 group, a 1ll-
hydro-10-methyl-11l-oxo-5H-dibenzo[b,e][1,4]diazepin-5-y1 group,
or a pharmaceutically acceptable salt thereof.

10. The 3-piperidyl-4-oxoquinazoline derivative of claim 3,
which 1is selected from the group consisting of 3-[1-[2-[N-(2-~
methylphenyl)—N-phenylamino]ethyl]piperidin—4-yl]-3H-quina201in-
4-one, 3-[1-[2-(10,11~dihydro~-5H-dibenzo[b, f]-azepin-5-
yl)ethyl)piperidin-4-yl)-3H-quinazolin-4-one, 3-[1-[2-(10,11-

dihydro-10-hydroxy-5H-dibenzo[b, f]azepin-5-yl)-ethyl]-piperidin-
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4-yl}-3H-quinazolin-4-one, 3-{1-[2-(10,11-dihydro-2-hydroxy-5H-
dibenzo[b,f]azepin-s-yl)ethyl]piperidin—4-yl]-3H—quinazoliﬁ-4-
one, " 3-{1-[2-(5,11-dihydrodibenzo[b,e][1l,4]-0oxazepin-5-
yl)ethyl]piperidin-4-yl]-3H~quinazolin-4-one,

or a pharmaceutically acceptable salt thereof.’

11. A pharmaceutical composition comprising the 3-
piperidyi—4—oxoquipazoline derivative of any one of claims 1 to 10
or a pharmaceutically acceptable salt thereof as an active
ingredient.

" 12. A microsomal trigiyceride transfer protein (MTP)-
inhibitor comprising the 3-piperidyl-4-oxoquinazoline derivative of
any'one of claims 1 to 10 or a pharmaceutically acceptable salt
thereof as an active ingredient.

13. A therapeutic or preventive agent for hyperlipemia or
arteriosclerosis comprising the 3-piperidyl-4-oxoquinazoline
derivative of any one of claims 1 to 10 or a pharmaceutically

acceptable salt thereof as an active ingredient.
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