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f" NAPHTHALENE DERI VATI VES, PROCESS FOR THE PREPARATI ON THERECF, Vo4 -3

O NTERMEDI ATES THEREFOR 5 Technical Field This invention relates tgf@pmﬁel
napht hal ene derivatives having antiasthmatic activity and intermedi ateS for
t he preparation of said conmpounds. Prior Art There is known
1- (5-nmethyl -2(1H) - pyri don; 3-yl ) napht hal ene [cf. Bulletin 10 of The
Chemi cal Society of Japan,” Vol. 41, pp. 165-167 (1968)], but any pharna-
cological activity or any utility of this conmpound has never been known.
There are al so known C#MWMMDWMR&&,PM%E%
1-[ N-(2-met hoxyet h lé]::‘,
2(1H) - pyri don- 4THIE¥P EBARATION THEREOH, AN INTERMEBPIARESHFHEREFOR avi ng
antiasthmatic activity [cf. European Patent Publication EP-557016-Al (=U.S.
15 Patent No. 5342941)]. However, EP-557016-Al1 does not discl ose
1- pyridyl - naphthal ene derivatives in which the pyridyl group on 1-position
of the raphtBedhmiwal Figld i s substituted by a substituted or unsubstituted
amno group. It is known that intracellular second nessengers such as cAMP

and cGW ar e decdlpigdnadermtich relaes ko abeel mapholalend deiieativssdseyiggbbr evi at ed
as 20 "PDE"). Currently, at least 7 different PDE i sozynme gene famlies

are recogni zggiasttnatie actiiBEand e tthetihtes dbsiiel prepation ofvald esthpoandies and
ti ssues. A PDE inhiMitor increases the concentration of cAMP and cGVWP in

ti ssue cel | spagdagxhi bits various pharnacol ogi cal activities, for exanple,
rel axation of vascul ar smooth nuscle and ai rway snooth nuscle, and

noar . Noreover . | R AR P R ot Bl |
to incregse gf Thé\Reicdl Socfetybf fpany ¥otMB1, pp. 165-167 (1968)], but any pharma-
cological activity or any utiiity of this compound 'has never been known. There
are also known certain naphthalene derivatives such as 1-[N-(2-methoxyethyl)-
2(1 H)-pyridon—4—y1]-2,3-bis(hydroxymethyl)-6,7-diethoxynaphthalene having
antiasthmatic activity' [cf. European Patent Publication EP-557016-A1 (=U.S.

15 Patent No. 5342941)]. waever, EP-557016-A1 does not disclose 1-pyridyl-
naphthalene dérivatives in which the pyridyl group on 1-position of the
naphthalene ring is substituted by a substituted or unsubstituted amino group.

Itis kno§vn that intracellular second messengers such as cAMP and |
cGMP are decomposed' and inactivated by pﬁosphodiesterase (abbreviated as

20  "PDE"). Currently, at least 7 different PDE isozyme gene families are recognized
and these PDEs are widely distributed in many cell types and tissues. A PDE
inhibitor increases the concentration of cAMP and cGMP in tissue cells and
exhibits various pharmacological activities, for example, relgxation of vascular
smooth muscle and airway smooth muscle, and indﬁctibn of positive inotropic

25  action and chronotropic action in the heart. Moreover, the PDE inhibitor can

~ control the central function owing to increase of CAMP in the central system,
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f; that is, it .ean exhibit an antidepressant activity and inproves nenory
and |l earning functions. In addition, it shows inhibition of platelet
aggregation and inhibition of activation of inflanmatory cells, and further
shows |ipocatabolic action in fatty cells [cf. C. D. N cholson et al.,
Trends in Pharmacol., Vol. 12, p. 19 5 (1991)]. Accordingly, the PDE

I nhibitory agent is useful for the treatnent of various di seases, such as
bronchi al asthma, thronbosis, depression,2central hypofunction after
cerebrovascul ar obstruction, cerebrovascul ar denentia, Al zheiner's type

dementia, Vaglp4s it &d é{ﬂmﬁiaﬁ%tid%ﬁf‘e%éérﬁ’acﬂ@ﬁ?tgnﬁgtdgﬂé%s APforyand0 | ike.

Eh t he other hand, vari oufs antiasthmatic agents beenfknown, but those

i fpwg t'ng. bIARRs TRAEIOHR, PRGN, EShows MR plaftiat st futichand,
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agent is_.non, % jfic, it shows cardiotonic and central activities in

addi ti on5t o {@ onchi al snpboth nuscle relaxation. 20 Thus, car ef ul

attention has to Be Bedinely” tie POE NEitory agent is Useful $0r the treatment of
various diseases, such as bronchial asthma, thrombosis, depression, central
hypofunction after cerebrovascular obstruction, cerebrovascular dementia,
Alzheimer's type dementia, various inflammations, obesity, heart failure, and the

10 like.

On the other hand, various antiasthmatic agents have been known, but
those known agents have some defects such as insufficiericy in effects for
inhibiting bronchoconstriction and further insufficient removal of side effects
on the heart, and hencé, it has been demanded to develop a new type of

15  antiasthmatic agent.

Theophylline is known as one of the representative PDE inhibitory
agents and has hitherto been used for the treatment of asthma. However, since
the PDE inhibitory activity of this agent is non-specific, it shows cardiotonic |
and central activities in addition to the bronchial smooth muscle relaxation.

20  Thus, careful attention has to be paid to this agent in view of such side effects.
Accordingly, it has been desired to develop a new medicament which can
selectively inhibit phosphodiesterase IV (PDE IV) which largely exists much
more in bronchial smooth muscle and inflammatory cells.

ief Description of the Invention

25 An object of the invention is to provide novel naphthalene derivatives
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.of the forrmula [1]:

Accordingly, it has been desired to devel op a new nedi canent. which can
sel.ectively inhibit phosphodiesterase IV (PDE IV) which largely exists nuch
nore in bronchial snoboth nuscle and inflammatory cells. Brief Description
of the Invention 25 An object of the invention is to provide nove
napht hal ene derivatives 3 which have excel |l ent bronchoconstriction
inhibitory activity and/or selective PDE IV inhibitory activity and hence
are useful as an antiasthmatic agent. Anét her object of the invention is to
provi de a process for the preparation of the novel naphthal ene derivatives.

A further obyRith HiveldxRellomeroneRodcnstriction inRikivdryactivitgr dRPonsdectivyy the
preparation of the above naphthal ene derivatives. "Detailed Description of

the I nventi ppENY mh[%eﬁgﬁ dﬁqgggtahamea&egfé;gs%f m%tmﬁhﬁgl gaﬁr i vatives

in RL an are the sane or ferent and

are each a hA(ﬂégng Eg}é&ﬁﬁf fHe AVEAROE T dﬁ@‘lid@"&’ pRO&SS g6k @%gﬁ@ﬁ&ra%ﬂ‘b?;

ei ther one of IS a protecte or “unprotecte

hy r oxy- SUbshEl Bfngithiend UBHDau 00 ARGHAES obcRoPUY B9BRIGH Wlo 2 | over

al kyl 'group, or a pr or unp_ro]E ecte ed net hyl
S B T R T R s T

Detailed Description of the Invention

-

The present invention provides novel naphthalene derivatives of the

formula [I]:

R! R3
10 R2 OO R4

[

wherein R! and R2 are the same or different and are each a hydrogen atom or a

protected or unprotected hydroxy group; either one of R3 and R# is a protected
15  or unprotected hydroxy-substituted methyl group, and another is a hydrogen
atom, a lower alkyl group, or a protected or unprotected hydroxy-substituted
methyl group; RS and RS are the same or different and are each a hydrogen
atom, é substituted or unsubstituted lower alkyl group, a substituted or
unsubstituted phenyl group, or a protected or unprotected amino group, or both
20  bond at their termini and combine with the adjacent nitrogen atom to form a
substituted or unsubstituted heterocyclic group, and a pharmaceutically
acceptable salt thereof.
The compounds {I] of this invention and salts thereof have potent

bronchoconstriction inhibitory activity and are useful for the prophylaxis and
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unsubsti t ut ed -phenyl group, or a protected or unprotected am no group, or
both 20 bond at their ternini and conbine with the adjacent nitrogen atom
to-forma substituted or unsubstituted heterocyclic group, and a
pharmaceutically acceptable salt thereof. The compounds [I] of this

i nvention and salts thereof have potent bronchoconstriction inhibitory
activity and are useful for the prophylaxis and 4 treatnent of asthnma.
The desired conpounds [I] of this invent#on are characteristic in the
excel l ent bronchoconstriction inhibitory activity with I ess side effects on

the heart, ft&htrﬁé‘tﬁrﬂﬂa%thlﬂi'.e'[ﬁe'H@ﬁ‘t‘&ﬂéoﬁﬁ@%ﬂl@ﬂ?oPﬂ{iﬁ’gﬁvén'ﬁ'&hbirE_Or y activity

to the bronchoconstriction induced by ah antigéen in conparison with

t heophyl | | ngg@ﬁ&d&g&m&gsiﬁ{:@&& %ma‘h%aﬁ&ﬁ]eﬁaﬁqmm@ggﬁ{i@g gviig%sﬂ err]

t oget her w e adj acen rogen atominc es nono Ic and

tricyclic Mol aeyel bt ool RUAS P RELHBTY (OBLADBLRACARS RS gl | onal

het er oat ons sel e roma nitrogentatom —antoxygen atom a a sul fur atom
in addition, ] ai.d adj,acent nitro . at it a e | es of the
het er ocycl i &‘t“g‘.bg‘gﬂéa t?vel%b?ﬁ ﬂ&yﬁon&ﬁ%@ﬁ&“& %ﬁ{iﬁ}q EA gnué@ﬂn

cycl opent al bl.pyridyl . . ro ﬁ.—bl pyridyl, imdazo[4, 5-b]pyridyl,

pyri do[ % 3- c‘f}"." a&?é‘i‘wlﬂ}/ﬁ%’bﬁx Bl€3_d] oxazol yl, napht hyri di nyl ,

qui noxal i nyl , phtharazi nyl, quinazolinyl, indolyl, yrrdaéinyl azgginyl,
azetidyl, isoi nddihg heterocyclic group formed by combining 5'and RS together wit

the adjacent nitrogen atom includes monocyclic, bicyclic and tricyclic

heterocyclic groups which may contain one or more additional heteroatoms

selected from a nitrogen atom, an oxygen atom and a sulfur atom in addition to
10  said adjacent nitrogen atom.

Suitable examples of the heterocyclic groups are pyridyl, quinolyl,
isoquinblyl, cyclopenta[b]pyridyl, pyrro[2,3-b]pyridyl, imidazo[4,5-b]pyridyl,
pyrido{2,3-d]thiazolyl, pyrido(2,3-dJoxazolyl, naphthyridinyl, quinoxalinyl,
phtharazinyl, quinazolinyl, indolyl, pyridazinyl, azepinyl, azetidyl, isoindolyl,

15 pyrrolyl, Benzazepinyl, phenanthridinyl, benzothiadinyl, benzimidazolinyl,
pyradinyl, morpholino, and the like. These heterocyclic groﬁps may be partially
or wholly hydrogenated.

The substituents for the lower alkyl group and phenyl group for RS

and/or RS in the desired compounds [I] include a hydroxy group, mono- or di-
20 | hydroxy-lower alkyl group, and the like.
The protecting group of an amino group includes any conventional
protecting groups for an amino group, for example, a lower alkanoy! group, and

a phenyl-lower alkoxycarbonyl group.

In the desired compound [I] of this invention, wherein R! and/or R2is a



15 pyrrolyl, benzazepi nyl, phenanthridinyl, benzothiadinyl,
benzi m dazol i nyl, pyradinyl, norpholino, and the |ike. These heterocyclic
groups may be partially or wholly hydrogenated. The substituents for the

| ower al kyl group and phenyl group for R err] and/or R6 in the desired
conpounds [I] include a hydroxy group, nono- or di- 20 hydr oxy- | ower

al kyl group, and the like. The protecting group of an am no group i ncludes
any conventional protecting groups for anSami no group, for exanple, a |ower
al kanoyl group, and a phenyl -I ower al koxycarbonyl group. In the desired

conpound [ ] prftedted hydrosgnitoup, thépidtecting 8fdup Fitthe hyldoxy gfoup may be
prot ected hydroxy group, the protecting group for the hydro>%y é)rou may be

any convent i amatoieitionaPphare@dceltidase Hé@ﬂ&l@?ﬁ%@?ﬁ%%%é%ﬁ%??ﬁlﬁ gﬁ%rrsl?f&a”pl <,

the protecting group in err] and/or R2 i's a It uted
| ower al kano. i u 2l Lt uted | ower .al kyl group and
ab substi ?St@?%“é?%‘ﬁggﬁ btﬁut%ﬁﬂeﬁg xggﬁg?ﬁét&i'gﬁjﬁ“ W%‘\‘V\%épﬁgﬁxﬁ?@?éct I ng
group in Rer and/or R2 is an al kyl group, particularly a | ower alkyl
group. In th%li‘hgglfrir@?“?o?rﬁklaﬂ&gtq%l 9r 'cmsumlglt«?cgl@mr. #Jky! grampeamBaand/ or R4
Is a protected hydroxy group, the protecting group for the hydroxy group

may be ahy ceubstituted ealunshbstitatedutyichedlkyl groupptPreferradt ptatedtimmgupuin. RThe
10 protecting group are the groups which are hydrolyzed within the

bi-obody and and/or R2is an alkyl group, particularly a lower alkyl group.

In the desired compounds [I] of this invention, where R3 and/or R4 is a
protected hydroxy group, the protecting group for the hydroxy group may be
any conventional pharmaceutically acceptable protectiﬂg group. The

10 protecting group are the groups which are hydrolyzed within the biobody and
do not give any harmful by-product, for example, a substituted or unsubstituted |
lower alkanoyl group, a substituted or unsubstituted lower alkyl, lower -
alkoxycarbonyl or cycloalkyl group.

The substituted or unsubstituted lower alkanoyl group denotes lower

15  alkanoyl groups which may optionally be subsﬁtuted by 1 to 2 substituents
selected from a protected or unprotected amino group, a carboxyl group, a
lower alkoxycarbonyl group, a hydroxy group and a. lower alkoxy group, and
the substituted or unsubstituted alkyl group denotes alkyl groups which may
optionally be substituted by a member selected from a lower alkoxycarbonyl

20 group, a lower alkoxy group, an aryl group, and a lower alkyl-substituted
piperazinylcarbonyl group. The aryl group includes a phenyl group, a lower
alkoxy-substituted phenyl group, a naphthyl group.

The protecting group for the above protected amino group to be

substituted onto the lower alkanoyl group may be any conventional protecting



do not give any harnful by-product, for exanple, a substituted or
unsubstituted | ower al kanoyl group, a substituted or unsubstituted | ower

al kyl, | ower al koxycarbonyl or cycloal kyl group. The substituted or
unsubstituted | ower -al kanoyl group denotes |ower 15 al kanoyl groups which
may optionally be substituted by 1 to 2 substituents selected froma
protected or unprotected ani no group, a carboxyl group, a |ower

al koxycar bonyl "group, a hydroxy group anf a | ower al koxy group, and the
substituted or unsubstituted aIkyI group denot es al kyl groups which may

optional Iy beogHettant s#hide ﬁgggup Retphelaeg! ebubs SRR ot Q16K eRbiaKygRr bony!

20 group, a Iomer al kox ry group, and | ower
phenyl “or ouf o s &&%M&ﬁ&%ﬁ%ﬁﬁwﬁ%ﬂﬁb%%‘ PSSt
ont ot he | ot dF AR e (RN ERAT, 100l protecting 6 ar oup
o o aetyr, S dh o%@érf‘??%f%@warﬁﬁe%y@éﬁ&ﬁ SUbfBuRd YRGBT cver
opt | onary BectidPniT A eyerdkes Zé‘f%éﬁ"&i 's?lgw?ﬂ%lkmﬁgﬁ% Crafifs kony
dyei ol kyl - aeltEo eduet G+ FyelsRind ehib. sl iffuepriethyLefoun: ©'d dyafio
_group, (7) a tetrazolyl group, (8) a formyl group, (9) an amino group, (10) a
mono- or di-lower alkylamino group in which the lower alkyl moiety is
optionally substituted by a morpholino group, a monocycloalkyl-substituted
10 = amino group, a pyridyl group, an imidazolyl group, a piperidyl group, or a
pyrrolidinyl group, (11) a pyridyl group, (12) a morpholino group, (13) a lower
alkyl-substituted triazolyl group, (14) a bis(hydroxy-lower alkyl)aminocarbonyl
group, (15) bis(tri-lower alkylsilyloxy-lower alkyl)aminocarbonyl group, (16) a
morpholinocafbonyl group, (17) a lower alkyl-substituted piperazinylcarbonyl
15  group, (18) a hydroxy-lower alkyl-substituted piperazinylca'rbonyl group, (19 a |
tri-lower alkylsilyloxy-lower alkyl-substituted piﬁerazinylcarbonyl group, (20) a
lower alkoxycarbonyl group, (21) a carboxyl group, (22) a lower alkyl group
being optionally substituted by a morpholino group or a pyridy! group, (23) a
lower alkoxy group being optionally substituted by a piperidyl group, a pyridyl
20 group, a hydroxy group or a lower alkoxy group, (24) an oxo group, (25) a
hydroxy group, (26) a pyrimidinyl group, (27) a phenyl group being optionally
substituted by a di-lower alkylamino group or a halogen atom, (28) a halogen
atom, (29) a nitro group, (30) an imidazolyl group, and (31) a lower alkylene-
dioxy group. The heterocyclic group may be substituted by two or more of

25  these substituents which may be the same or different.



group, (7) a tetrazolyl group, (8) a fornmyl group, (9) an am no group, (10)
a nono- or di-lower alkylamno group in which the |lower alkyl noiety is
optionally substituted by a norpholino group, a nonocycl oal kyl -substituted
10 am no group, a pyridyl group, an im dazolyl group, a piperidyl group,
or a pyrrolidinyl group, (11) a pyridyl group, (12) a norpholino group,
(13) a |l ower alkyl-substituted triazolyl group, (14) a bis(hydroxy-I| ower

al kyl ) am nocar bonyl group, (15) bis(tri-Ibwer al kyl silyl oxy-Iower

al kyl') am nocar bonyl group, (16) a norpholinocarbonyl group, (17) a |ower

al kyl - substitut ed mé'sms%miézpﬁet{z okﬁcncgmiﬁ&j pféfé}readaxqgaxy | ower

al kyl - substltute razi nyl car bony oup a tri-|ower

Cower a il)%%a%%“ﬁq'éé% R b T R A S S TN v
a1 over - al Kol yRE 0w A b8 Sittc rBRp AURHE ARG £HBs B REBXEb B et (27
0 oup. (25) e i S5 wgéfrtﬁﬁbﬁ%ﬁﬁé?@%%{%' &3es, Byt or oup
atom (ob) DHEICSYEIC srolk Bevak o 164t oBe Groy ¥ Ba piathaBly § rafndly,

and (31) a Iomer aIkerne- di oxy gijoup. The heterocyclic group nay be
substituted by two or nore of 25 Grhese substituents whi ch may be the sane

or different. 7 Annn% the substitut'ed heterocyclic groups, preferred one
is a structure of the formula: , and suitable examples of these heterocyclic

groups are as follows:

10
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het erocyclic group which is substituted by at | east one of an oxo group, a
hydr oxy group or an am no group, particularly a heterocyclic group having
at | east one oxo substituent, in view of the pharnacol ogical activities.
The 5 heterocyclic group having at | east one oxo substituent has preferably
a partial structure of the formula: [err] and suitable exanples of these
het erocyclic groups are as follows: [err] 8 [err] Suitable conpounds of
the present invention are those of the fo8rmula [I] 5 wherein Rerr] and
Rlerr] conbine with the adjacent nitrogen atomto forma hetero- cyclic
group, for exanple, (1) @n (or hydroxy-)substituted di hydro- (or
tetrahydro-)qui nolyl groge h may optionally be substituted by a nenber
sel ected from a nono- orNdi Adwer al kyl am no group in which the | ower alkyl
noiety is optionally sub uted by a norpholino group, a nonocycl oal kyl -
10 substituted am no g ,a pyridyl group, an imdazolyl group, a

pi peridino group or a pyrrolidinyl group; a pyridyl group; a norpholino
group; a |lower al 5 | | o Tl T ok ' PO

al kyl ) am nocar bon;s/?ﬂ%?%%?{ﬂ%?g%ﬁﬁ ?f)é\%gfﬂ ‘éﬁgzﬁ‘i"‘?‘é. yl{ﬂgﬁéprg{v\er bl

al kyl I am.nocarbonyl,groug: a morpholino- .carbonyl group: a dower

B Ky - oubsr PRI ROERLRE somBand B B8 agTnE gt b8 foffi hstero-

al kyl - substi tuted piperazinyl carbonyl group; a tri-I|ower

al kyl si | yl oxygy¢lig\gfoup, for example, (1) an oxo- (or hydroxy-)substituted dihydro- (or

tetrahydro-)quinolyl group which may optionally be substituted by a member
selected from a mono- or di—lower alkylamino group in which the lower alkyl
moiety is optionally subsﬁtuted by a morpholino group, a monocycloalkyl-

10  substituted amino group, a pyridyl group, an imidazolyl group, a piperidino group
or a pyrrolidinyl group; a pyridyl group; a morpholino group; a lower alkyl-
substituted triazolyl group; a bis(hydroxy-lower alkyl)aminocarbonyl group; a
bis[tri(lower alkyl)silyloxy-lower alkylJaminocarbonyl group; a morpholino-
carbonyl group; a lower alkyl-substituted piperazinylcarbonyl group; a hydroxy- |

15  lower alkyl-substituted piperazinylcarbonyl group; a tri-lower alkylsilyloxy-lower
alkyl-substituted piperazinylcarbonyl group; a lower alkoxycarbonyl group; a
carboxyl group; a lower alkyl group; a lower alkoxy group having optionally a
hydroxy or lower alkoxy substituent; and a hydroxy group, (2) an oxo- (or
hydroxy-)substituted dihydro- (or tetrahydro-)quinoxalinyl group, (3) an oxo- (or

20 hydroxy-)substituted dihydro- (or tetrahydro-)isoquinolyl group which may
optionally be substituted by a member selected from a morpholino-substituted
lower alkyl group; a lower alk.oxy group having optionally a piperidyl, pyridyl or
lower alkoxy substituent; and a hydroxy group, (4) an oxo- (or hydroxy-)-

substituted dihydro- (or tetrahydro-)phthalazinyl group which may optionally be



al kyl - substituted piperazinyl carbonyl group; .a | ower al koxycarbonyl group;
a carboxyl group; a |lower alkyl group; a |ower al koxy group having
optionally a hydroxy or |ower al koxy substituent; and a hydroxy group, (2)
an oxo- (or hydroxy-)substituted di hydro- (or tetrahydro-)quinoxalinyl
group, (3) an oxo- (or 20 hydr oxy-) substituted di hydro- (or
tetrahydro-)i soqui nol yl. group which may optionally be substituted by a
menber sel ected from a norpholino-substitted | ower al kyl group; a |ower
al koxy group having optionally a piperidyl, pyridyl or |ower alkoxy

i nydr o (or STPRRg % o HénfHeR dBlecieindl Hlchrerali MAUG Hving SRSSHeLlA 5
oyt dyl sy ReRbucRE A RRidb P hboht HEWRL ko Moy RAyPROETS Y
3G over arRyriaeRb gt SpRANTaralh Rethe fithaahl R0l BYALINET 2
ohi < may op BRI $BUR sse BalnEutaR A Bud SRR B Bl (e o gon
o, "ok e in A ATty S
el oy ) SubspRominybnevbemed ) memberdledii bt 4 BlogaS axb plpwer
hydr oxy-) substituted di hydroi ndolyl group, (9) an oxqQ- (or
hydr oxy- ) subalkyl greup;d lopwralkexy graup; amjae Srowr RyRdyhgioug; andhan 10) a
imidazolyl group, (6) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)
naphthyridinyl group, (7) an oxo- (or hydmxy-)substituted hexahydroquinolyl
10  group, (8) an oxo- (or hydroxy-)substituted dihydroindolyl group, (9) an oxo-
(or hydroxy-)substituted dihydro- (or tetrahydro-)benzazepinyl group, (10) a
dihydro- (or tetrahydro-)isoquinoly! group, (11) an oxo- (or hydroxy-)-
substituted dihydro- (or tetrahydro-)benzothiazinyl group, (12) an oxo- (or
hydroxy-)substituted dihydro- (or tetrahydro-)quinazolinyl group which may
15  optionally be substitpted by a lower alkyl group and/or an oxo group, (13) an
oxo- (or hydroxy-)substituted dihydrobenzimidazolinyl group, (14) an oxo- (or
hydroxy-)substituted dihydrophenanthridinyl group, (15) an oxo- (or hydroxy-)-
substituted dihydro- (or tetrahydro-)pyrrolyl group which may optionally be
substituted by a lower alkyl group, (16) a hexahydropyrazinyl group, (17) a
20  lower alkylenedioxy-substituted hexahydropyridyl group, or (18) a morpholino
group.
The oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)quinolyl
group includes specifically an oxo-substituted dihydro- (or tetrahydro-)quinolyl
group and a hydroxy-substituted dihydro- (or tetrahydro-)quinolyl group, more

25  specifically an oxo-substituted dihydroquinolyl group, an oxo-substituted



di hydro- (or tetrahydro-)isoquinolyl group, (11) an oxo- (or hydroxy-)-
substituted di hydro- (or tetrahydro-)benzothiazinyl group, (12) an oxo- (or
hydroxy-)substituted di hydro- (or tetrahydro-)quinazolinyl group which may
15 optionally be substituted by a | ower al kyl group and/or an oxo group,
(13) an oxo- (or hydroxy-)substituted di hydrobenzim dazolinyl group, (14)
an oxo- (or hydroxy-)substituted di hydrophenanthridinyl group, (15) an oxo-
(or hydroxy-)- substituted di hydro- (or-tHdrahydro-)pyrrolyl group which
may optionally be substituted by a | ower al kyl group, (16) a

S ARSI ol oy
SRR e A e
oo y AW e S oRfif bl Rl i
g » o UL R MBS R (B35
e 1oy RO LTl T it R o
Tore spect 11 Saerrbsiitiied dibyPabincbaliay h s ar sy ks gy abygpo- ° P

-substitut t dr o-
oxo-stibstitd qeu(ilnoxe {n;ill ércgl?p, a hydroxy-substituted dihydroquinoxalinyl group, and a

hydroxy-substituted tetrahydroquinoxalinyl group. The oxo- (or hydroxy-)-
substituted dihydro- (or tetrahydro-)isoquinolyl group includes specifically an
10 oxo-substituted dihydro- (or tetrahydro-)isoquinolyl group and a hydroxy--
substituted dihydro- (or tetrahydro-)isoquinolyl group, more spgciﬁcally an
oxo-substituted dihydroquinoly! group, an oxo-substituted tetrahydroquinolyl
group, a hydroxy-substituted dihydroisoguinolyl group, and a hydroxy-_é |
substituted tetrahydroisoquinolyl group. The oxo- (or hydroxy-)substituted
15  dihydro- (or tetrahydro-)phthalazinyl group includes specifically an oxo-
substituted dihydro- (or tetrahydro—)phthalazihyl group and a hydroxy--
substituted dihydro- (or tetrahydro-)phthalazinyl group, more specifically an
oxo-substituted dihydrophthalazinyl group, an oxo-substituted tetrahydrd—
phthalazinyl group, a hydroxy-substituted dihydrophthalazinyl group, and a )
20 hydroxy-substituted tetrahydrophthalazinyl group. The oxo- (or hydroxy-)-
substituted dihydro- (or hexahydro-)pyridy! group includes specifically an oxo--
substituted dihydro- (or hexahydro-)pyridyl group and a hydroxy-substituted
dihydro- (or hexahydro-)pyridyl group, more specifically an oxo-substituted
dihydropyridy!l group, an oxo-substituted hexahydropyridyl group, a hydroxy-
25  substituted dihydropyridyl group, and a hydroxy-substituted hexahydropyridyl



qui noxal i nyl group,- a hydroxy-substituted di hydroqui noxalinyl group, and a
hydr oxy-substituted tetrahydroqui noxalinyl group. The oxo- (or hydroxy-)-
substituted di hydro- (or tetrahydro-)isoquinolyl group includes
specifically an 10 oxo-substituted di hydro- (or tetrahydro-)isoquinolyl
group and a hydroxy-- substituted di hydro- (or tetrahydro-)isoquinolyl
group, nore specifically an oxo-substituted di hydroqui nolyl group, an
0x0-substituted tetrahydroqui nolyl groupll a hydroxy-substituted

di hydr oi soqui nolyl group, and a hydroxy-- substituted tetrahydroi soquinolyl

. Th ] ty ihyd s -)-

'? gra'? lrjghydr g- ;‘%ﬁ?%&ﬁ&f%ﬁ ?éggi%%fi&jshgéégtqge&g%lw ?f:%?/ﬂ%?%tﬁ“( S(r)(-) )subsft I tuted

i ydr o ( omepBbARbaNCEPBRiAaRas: RtciBFIpaf koS BSHARRY ay0tr ¢

oht hal asi nylt=GRBUSO FaRD BRI, P AR R SRR AL REE ™ and
ydroxy-) - SaBEeydrarIBapad] SRORDHBRH Jer-LS Y PO SHBAHRRA | tes
specifically_an oxo-- subpstituted di hydro- (.or aexah d o-% I dyil ﬁroup and
a hydr 0Xy- s@bﬂdﬂﬂ@&btm’éﬁ%gf%f aﬂé%?‘é’r‘i?%hsg‘. tyte rtFHﬂ\{y%rPB &Y Ly
specifically an oxo-substituted di hgdropyrl dy!r,ld%)(égé)r,epan 0 upsti tuted

0-.S
hexahydr opy rgreup, ahydpoxyasubsgiteied-dibydronaphthy Hyﬁl‘i"gﬁﬁm 9XYgr oup,
and a hydroxy-substituted hexahydropyridyl roup. Th xo- (or

The s (RY RydrayJsybsigyted

hydr oxy- ) subsubistituted tetrahydronaphthyridinyh Bjeus - Yhe oW
i ncl udes specifically an oxo-substituted di hydro- (or .
hexahydroquinolyl group includes an oxo-substituted hexahydroquinolyl
group and a hydroxy-substituted hexahydroquinolyl group: The oxo- (o'r
10  hydroxy-)substituted diﬁydroindolyl group includes an oxo-substituted
.dihydroindolyl grbup and a hydroxy-substituted dihydroindolyl group. The
oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)benzazepinyl group
includes an oxo-substituted dihydro- (or tetrahydro-)benzazepinyl group and a
hydroxy-substituted dihydro- (or tetrahydro-)benzazepinyl group, more
15  specifically an oxo-substituted dihydfobenzazepinyl group, an oxo-substituted
tetrahydrobenzazepinyl group, a hydroxy-substituted dihydrobenzazepinyl
~ group, and a hydroxy-substituted tetrahydrobenzazepinyl group. The dihydro-
(or tetrahydro-)isoquiﬁolyl group includes a dihydroisoquinolyl group, and a
tetrahydroisoquinolyl group. The oxo- (or hydroxy-)substituted dihydro- (or
20  tetrahydro-)benzothiazinyl group includes an oxo-substituted dihydro- (or
tetrahydro-)benzothiazinyl group and a hydroxy-substituted dihydro- (or
tetrahydro-)benzothiazinyl group, more specifically an oxo-substituted dihydro-
ben-zothiazinyl group, an oxo-substituted tetrahydrobenzothiazinyl group, a

hydroxy-substituted dihydrobenzothiazinyl group, and a hydroxy-substituted

25  tetrahydrobenzothiazinyl group. The oxo- (or hydroxy-)substituted dihydro-



t et rahydro-) napht hyri di nyl group and a hydroxy-substituted di hydro- (or

t et rahydr o-) napht hyri di nyl group, nore specifically an oxo-substituted 5
di hydr onapht hyri di nyl group, an oxo-substituted tetrahydronaphthyridi nyl
group, a hydroxy-substituted di hydronapht hyridinyl group, and a hydroxy--
substituted tetrahydronaphthyridinyl group. The oxo- (or

hydr oxy-) substitut ed hexahydroqui nolyl group includes an oxo-substituted
hexahydr oqui nol yl group and a hydroxy-sub2tituted hexahydroqui nolyl group.
The oxo- (or 10 hydr oxy-) substituted di hydroi ndolyl group includes an

-substi t ' ' l: ' -

ot o oot A 30k Bl A R B Wlo- o
tetrahydro-)b ' . ' - i i h -
ot ahydr o ) SEADAOSRIRSTBND et HEE3 JRROXE SRR Bt arb T "
tetrahydro-)p | nyl . PECHT - iLuted
Ay o RPN 8P ectlBL PRSI, bR ARIR g o
et ahycls ob ABREEITH) IETEHBA A SRR Y kel ros PSR Rl ol 1
gr oup i'rll'il udes, a di hydrois a i nol yl. graup,. and a_t trﬁ\h droi_%%gﬂid%&]lyl

. Rydroxgrsubstinked dihvisiradyindedlifyh gipip, and g Moxy-S
?ret?lrjghydrg-;)benzgthiuézi nyl . g?oup in Ludes I%’lﬁ? X -sﬁbxst't teea i hydro- (or
t et r ahydr o- ) tésehydraquinazpling} S{RPPan’g 3%96?%&33!@%& Sbetlkth '%ﬁ’é"-' (or
tetrahydro-)b t hi azi nyl ifically., -substi tut ed
i hydr o ber bowAmidazopinybErayp Inghidos ansolss pesEaied AT PP EHRREERI Yz  ny!
group, a hydroxy-substituted di hydrobenzothiazinyl group, and
hydr oxy- subsgraupt amil 2 hydraxst-subisyitirted dnluﬂrﬁbanzmyda@%myé grouR: -OXQg{or

hydr oxy-) substituted di hydro- ' L .
hydroxy-)substituted dihydrophenanthridinyl group includes an oxo-

10  substituted dihydrophenanthridinyl group and a hydroxy-substituted dihydro-
phenanthridinyl group. The oxo- (or hydroxy-)substituted dihydro- (or
tetrahydro-)pyrrolyl group includes an oxo-substituted dihydro- (or
tetrahydro-)pyrrolyl group and a hydroxy-substituted dihydro- (or tetrahydro-)-
pyrrolyl group, more specifically an oxo-substituted dihydropyrrolyl group, an

15  oxo-substituted tetrahydropyrrolyl grohp, a hydroxy-substituted dihydro-
pyrrolyl group, and a hydroxy-substituted tetrahydropyrrolyl group.

Preferred compounds of the present invention are those of the formula [I]

wherein R3 and R6 combine with the adjacent nitrogen atom to form a hetero-

cyclic group selected from (1) an oxo-substituted dihydro- (or tetrahydro-)-

20  quinolyl group or a hydroxy-substituted dihydro- (or tetrahydro-)quinolyl
group, (2) an oxo-substituted dihydro- (or tetrahydro-)quinoxalinyl group, (3)
an oxo-substituted dihydro- (or tetrahydro-)isoquinolyl group, (4) an oxo-
substituted dihydro- (or tetrahydro-)phthalazinyl group, (5) an oxo-substituted

dihydro- (or hexahydro-)pyridyl group, (6) an oxo-substituted dihydro- (or



12 (or tetrahydro-)qui nazolinyl group includes an oxo-substituted di hydro-
(or tetrahydro-)quinazolinyl group and a hydroxy-substituted di hydro- (or
t etrahydro-) qui nazol i nyl group, nore specifically an oxo-substituted

di hydro- qui nazolinyl group, an oxo-substituted tetrahydroquinazoli nyl
group, a 5 hydr oxy-substi tuted di hydroqui nazolinyl group, and a

hydr oxy-substituted tetrahydroqui nazolinyl group. The oxo- (or

hydr oxy-) substituted di hydro- benzi m daz¢Bi nyl group includes an
ox0-substituted di hydrobenzi m dazol i nyl group and a hydroxy-substituted

ai hylr ophonaEARy o Eph iy PR €7 8 0xB R HB T dthtinoly!
phonant hr o HyRPyf DR o%St B iy ARISY R O f A Sl ined o
o e B B RS B, AR SO
i hycr opyr v oigiigeBilgrodh, W3 ah g ShBSthted by ABT (G TR oP0g: oup. a

hydr oxy-substi tuted di hydro- pyrrolyl, graqu nd a hydroxy-sulstituted
t et rahyd§ opytaaigy! groypp(12rast @F&é@%ﬁ‘ﬁélﬁh&‘ﬁ@f (9h@¥@h¥§@1§qulnwlw n are

those of the formula [I] wherein R5 and R6 conbine with the_adjacent
nitrogen at ogioup, fh)mAnoxesebstituted dihydrgbenzimidazalinyd groumm(4) angxo-
oxo-substituted di hydro- (or tetrahydro-)- 20 qui nol yl group_or_a
hydr oxy- subssubstitused dilnydropheranthridinyh gyeim (1 §L an exprsubstitiped diyydra- (or
oxo0-substituted di hydro- (or tetrahydro-)quinoxalinyl grOU{), (3)

tetrahydro-)pyrrolyl group, (16) a hexahydropyrazinyl group, (17) a lower

alkylenedioxy-substituted hexahydropyridyl group, and (18) a morpholino

10  group.
Particularly prefefred compounds of the present invention are those of

the formula [I] wherein R5 and RS combine with the adjacent nitrogen atom to

form a heterocyclic group selected from (1) an oxo-substituted dihydro- (or
tetrahydro-)quinolyl gr.oup c;r a hydroxy-substituted tetrahydroquinolyl group,

15 (2) an oxo-substituted dihydroquinoxalinyl group, (3) an oxo-substituted
dihydro-isoquinolyl group, (4) an oxo-substituted dihydrophthalazinyl group,
(5) an oxo-substituted dihydro- (or hexahydro-)pyridyl group, (6) an oxo-
substituted dihydronaphthyridinyl group, (7) an oxo-substituted hexahydro-
quinolyl group, (8) an oxo-substituted dihydroindolyl group, (9) an oxo-

20  substituted dihydrobenzazepinyl group, (10) a tetrahydroisoquinolyl group, (11)
an oxo-substituted tetrahydrobenzothiazinyl grou'pf (12) an oxo-substituted
dihydro- (or tetrahydro-)quinazolinyl group, (13) an oxo-substituted dihydro-
benzimidazolinyl group, (14) an oxo-substituted dihydrophenanthridinyl group,

(15) an oxo-substituted tetrahydropyrrolyl group, (16) a hexahydropyrazinyl



an oxo-substi t.uted .di hydro- (or tetrahydro-)isoquinolyl group, (4) an oxo-
substituted di hydro- (or tetrahydro-)phthal azinyl group, (5) an
oxo-substituted di hydro- (or hexahydro-)pyridyl group, (6) an
0xo0-substituted di hydro- (or 13 tetrahydro-)napht hyridinyl group, (7) an
0x0-substi tuted hexahydroqui nolyl group, (8) an oxo-substituted

di hydr oi ndol yl group, (9) an oxo-substituted di hydro- (or
tetrahydro-)benzazepi nyl group, (10) a dijaydro- (or tetrahydro-)-

i soqui nolyl group, (11) an oxo- substituted di hydro- (or tetrahydro-)benzo-

5 thiazinyl _gro 2) an.oxo-substitut.ed dihydro- (or

t et r ahydr o- yﬁtﬁqﬂ’axgﬂ éii;‘?‘k’ﬁﬁ' @J}psi(eneaéwaw le_tgtggg¥€hmrgéyndyl group, and
di hydr obenzi m’ﬂazol i nyl.. group, (14) an oxo- substituted

di hydr ophenaktHrd P OIB%OEFBPP( 15) an oxo-substituted di hydro- (or

tetrahydro-)pyrrolyl group, (16) a hexahydropyrazinyl group, (17) a |ower
al kyl enedi oxy- sub&meng te samponndsdblel @e present pnventieng the prefersedhol i no 10
group. Particularly preferred conpounds of the present invention are those
of the fornuFemppungshiarview ¢f the phasmacatpgical agbiitieharehose ofideformulanil]
nitrogen atomto forma heterocyclic group selected from (1) an

0x0- subs$i t uwdreln RAsmit R6 combéne withcthe afficenvhittogehAemab farm a
hydr oxy- substituted tetrahydroqui nolyl group, 15 (2) an oxo-substituted

T YR IR s R
0x0-substit Utteei{‘jah(gfidpgg(r]l%hofy? rorhaeﬁ%%?cry(-)s-u)bgk/i{dtgg ltetgarl?ylﬁ?bqlgi%lyal ngrgﬁg ‘which
| may optionally be substitutéd by a member selected from a mono- or di-lower

alkylamino group in which the lower alkyl moiety is substituted by a |
10 morpholino group, a monocycloalkylm_'nino group, a pyridyl group, an
imidazolyl group, a piperidino group or a pyrrolidinyl group; a pyridyl group; a
morpholino group; a lower alkyl-substituted triazolyl group; a lower alkyl-
substituted piperazinylcarbonyl group; a lower alkyl group; a lower alkoxy-
carbonyl group; a lower alkoxy group having optionally a hydroxy or lower
15  alkoxy substituent; and a hydroxy group, (2) an oxo-substituted dihydro-
quinoxalinyl group, (3) an oxo-substituted dihydroisoquinolyl group which
-may optionally be substituted by a member selected from a morpholino-
substitﬁted lower alkyl group; a lower alkoxy group having optionally a
piperidyl, pyridyl or lower alkoxy substituent; and a hydroxy group, (4) an oxo-
20  substituted dihydrophthalazinyl group which may optionally be substituted by
| a member selected from a pyridyl-substituted lower alkyl group; a pyrimidinyl
group; a pyridyl group; a lower alkoxy group; an imidazolyl group; and a di-
lower alkylamino-substituted phenyl group, (5) an oxo-substituted

dihydropyridyl group which is substituted by a member selected from a lower '



substituted dihydronaphthyridinyl group, (7) an oxo-substituted hexahydro-
qui nolyl group, (8) an oxo-substituted dihydroindolyl group, (9) an oxo- 20
substituted di hydrobenzazepi nyl group, (10) a tetrahydroi soquinolyl group,
(11) an oxo-substituted tetrahydrobenzothiazinyl group, (12) an
oxo0-substituted di hydro- (or tetrahydro-)quinazolinyl group, (13) an
oxo-substituted di hydro- benzim dazolinyl group, (14) an oxo-substituted

di hydr ophenant hri di nyl group, (15) an oxolgubstituted t et rahydr opyrrol yl
group, (16) a hexahydropyrazinyl 14 group, (17) a | ower

al kyl enedi oxyﬂggp%gkgyawwaembxgrg@@w;iwwrimcg:@upﬁmﬂ 4t Ehidazolyl ghep, 16)

group. Anong t ounds [I] of the present 1nvention, the preferred

compounds | n i 86 QbpkivudaiyarhAhtidiagt g¥bdg, 49) ahdroasstiaited he

I gr ][ncj)lr ?n gl ]hEt S eldel rll 19YBrogid)i(8)ah %x%%u%ﬁgﬂ;? Eﬁ??dcirgi)cn?ig;ylggif;;g g(r;?tﬂ Stmed
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Pi per azi nyl O %%ébe%&?rﬁ?&u%lilrl%m’gefou%[ Q{é $K: ox8-suB¥ftutéd &%ﬁi'o-
phenanthridinyl group.
Among the above compounds [I], more preferred cox.npounds in view of
10  the pharmacological activities are those of the formula [I] wherein R5 and RS
combine with fhe adjacent nitrogen atom to form a heterocyclic group, which is
selected from (1) an oxo-substituted dihydro- (or tetrahydro-)quinolyl or a
hydroxy-substituted tetrahydroquinolyl grouﬁ which may optionally be
substituted by a member selected from a mono- or di-lower alkylamino group in
15  which the lower alkyl moiety is substituted by a morpholino group, a pyridyl
group, an imidazoly! group, a piperidino group or a pyrrolidinyl group; a pyridyl
group; a morpholino group; a lower alkyl-substituted triazolyl group; a lower
alkyl group; and a lower alkoxy group having optionally a hydroxy or lower
alkoky substituent, (2) an oxo-substituted dihydroquinoxalinyl group, (3) an
20  oxo-substituted dihydroisoquinolyl group which may optionally be substituted
by a member selected from a morpholino-substituted lower alkyl group; a lower
alkoxy group having a piperidyl or lower alkoxy substituent; and a hydroxy
group, (4) an oxo-substituted dihydrophthalazinyl group which may optionally

be substituted by a member selected from a pyridyl-substituted lower alkyl

25  group; a pyrimidinyl group; a pyridyl group; a lower alkoxy group; and an



carbonyl group;  a | ower al koxy group having optionally a hydroxy or |ower
15 . al koxy substituent; and a hydroxy group, (2) an oxo-substituted

di hydro- qui noxal inyl group, (3) an oxo-substituted di hydroi soqui nol yl
group which nmay optionally be substituted by a nmenber selected froma

nor phol i no- substituted | ower al kyl group; a |ower al koxy group having
optionally a piperidyl, .pyridyl or |ower alkoxy substituent; and a hydroxy
group, (4) an oxo- 20 substituted di hydriépht hal azi nyl group whi ch may
optionally be substituted by a menber selected froma pyrldyl substituted

lover al kyl gimidazoly] @rupl (3) & loxarsubtindeddilydtbpytidy firogp whileli igtl koxy

group; an imdazolyl ‘group; and a di- |ower alkylam no- subst | tuted phenyl
group, (5) ans@éfs@ﬁﬁﬂéﬂ%y‘éﬂie%ﬂbéi“s@lé@féapﬁ‘émdé’iovﬂér@! wgrbﬁfs 4 fowetbdkbkyt ed by
a nmenber sel ect ed froma | owner 15 al kyl group; a Tower al koxy group; a

pyridyl group, V. i
di hydr onapht hﬁ I%Cﬁ%?‘é@ﬂ() An%&%ﬁgiagulgl?%%g?ﬁg%lﬁyégpggt&t%dol yl

group, (8) any y'ii H‘hﬁﬂn?l ?ch{po'aﬁggzgagﬂﬁuﬁlbsﬁageg%ﬂgﬁﬁy tituted

tetrahydroben |ny group ubstitute ro- (or

ot eyt o) ok i ) SRR SRS e
phenant hr 1 i L"yﬂﬁaé%h@ a0 8 Bove compounds (1], more preferred
conpounds in view %mong the above compounds, more preferred compounds in view of the
pharmacological activities are those of the formula [I] wherein R and R6
combine with the adjacent nitrogen atom to form a heterocyclic group, which is
10 selected from (1) an oxo-substituted dihydroquinolyl or a hydroxy-substituted
tetrahydroquinolyl group which may optionally be substituted by a member
selected from a mono- or di-lower alkylamino group in which the lower alkyl
moiety is substituted by a morpholino group, a pyridyl group, an imidazolyl
group, or a piperidino group; a pyridyl group; a morpholino group; a lower
15  alkyl-substituted triazolyl group; and a lower alkoxy group being substituted
by a lower alkoxy group or a hydroxy group, (2) an oxo-substituted dihydro-
isoquino-lyl group which may optionally be substituted by a member selected
from a morpholino-substituted lower alkyl group; a lower alkoxy group having
a piperidyl or lower alkoxy substituent; and a hydroxy group, (3) an oxo-
20  substituted dihydrophthalazinyl group which may optionally be substituted by
a member selected from a pyridyl-substituted lower alkyl group; a pyrimidinyl
group; a pyridyl group; a lower alkoxy group; and an imidazolyl group, (4) an |
oxo-substituted dihydropyridyl group which is substituted by a member
selected from a lower alkyl group; a lower alkoxy group; a pyridyl group; and

25  animidazolyl group, and (5) an oxo-substituted dihydro- (or



10 the pharmacol ogical activities are those of the formula [I] wherein R5
and R6 conmbine with the adjacent nitrogen atomto forma heterocyclic
group, which is selected from (1) an oxo-substituted di hydro- (or
tetrahydro-)qui nolyl or a hydroxy-substituted tetrahydroquinolyl group
whi-ch may optionally be substituted by a nmenber selected froma nono- or

di -1 ower al kyl am no group in 15 which the lower alkyl noiety is
substituted by a norpholino group, a pyri#yl group, an imidazolyl group, a
pi peridino group or a pyrrolidinyl group; a pyridyl group; a norpholino
group; a | Omﬁéuﬁﬂl%&bﬁ’ﬁﬁﬁﬁzbliﬂyﬁgrdub' \@ﬁ%ﬁhaﬂr naBy levibstulted by OlRerand
a | ower al koxy grioup ‘having optronally a hydroxy or” | ower al koxy

substi tuent, Q%}ldgﬁyg%dsgpggbmﬁi di hydr oqui noxal i nyl group, (3) an 20

0XO0-substitute rol soqui n group which may optionally be

substituted by a mﬁg tﬁ@'aﬁﬁ%@goﬁab%h&’s, rpgé}ﬁﬁgf%Féféﬁ%Hiﬁtotﬁﬁnhng’ié%kyl

group; a lower al koxy group having a pip ower a y substituent;

and a hydroxy ou 4) ;an. oxo-substituted di rop azinyl .gro i ch
may optionall spﬁaﬂé?%%%l&glx V. u%%ﬁ:ossee%etgﬁgarﬂp{}%tﬁiawﬁer n B8R
pyridyl -substituted | ower al kyl 25 group; a_pyrimdinyl group; a pyr.idyl
group; a 3 oweomabirgwitlythe adjaceny nitrogen atem tg tsLR PELEFP@IGHC groyp.awhich is
oxo-substituted di hydropyridyl group which is substituted by a nenber

sel ected frorsedeat mn(Kyan gxeapbstiuteddihydroguinolyl group whishrmay| group;
and an imdazolyl a%roup, (6) an oxo-substituted tetrahydrobenzot hi azi nyl
group, and ( 79ptumably beswubstituted byl adn¢mbensel¢ased from a mono- or di-lower

alkylamino group in which the lower alkyl moiety is substituted by a morpholino
group, a pyridyl group, an imidazolyl group, or a piperidino group; a pyridyl

10  group; a morpholino group; a lower alkyl-substituted triazolyl group; and a lower
alkoxy group being substituted by a lower alkoxy group or a hydroxy group, (2)
an oxo-substituted dihydroisoquinolyl group which may optionally be
substituted by a member selected from a morpholino;substituted lower alkyl
group and a piperidyl-substituted lower alkoxy group, (3) an oxo-substituted

15  dihydrophthalazinyl group which may optionally be substituted by a member
selected from a pyridyl-substituted lower alkyl group; a pyrimidinyl group; a
pyridyl group; a lower alkoxy group; and an imidazolyl group, and (4) an oxo-
substituted dihydropyridyl group which is substituted by a member selected from
a lower alkyl group, a lower alkoxy group and ;dn imidazolyl group.

20 Among the compounds [I] of the present invention, other preferred

compounds in view of the pharmacological activities are those of the formula [I}

wherein RS and RS combine with the adjacent nitrogen atom to form a hetero-

cyclic group, which is selected from (1) an oxo-substituted dihydro- (or

tetrahydro-)quinolyl or hydroxy-substituted tetrahydroquinolyl group which



5 t et rahydr o-) qui nazol i nyl group which nay optionally be substituted by a
| ower al kyl group and an oxo group. Anpng the above conpounds, nore
preferred conpounds in view of the pharmacol ogical activities are those of
the formula [I] wherein R5 and R6 conbine with the adjacent nitrogen atom
to forma heterocyclic group, which is 10 selected from (1) an
oXx0-substituted di hydroqui nolyl or a hydroxy-substituted tetrahydroqui nolyl
group which may optionally be substituted I8 a nenber selected froma nono-
or di-lower alkylam no group in which the | ower alkyl noiety is substituted

by a ror phol i H&z%ﬂdﬁall? ylysﬁbgerﬂutafwamé}ﬁbéme@@aed ¥lontlh Abho-r d-lower

pi peridi no group; "a pyr group; & norpholino group; a lower 1

I 5
al kyl - Subst i { i thrhiro®l in HIALR th vt %@gﬁhoﬁtﬁ%é’u&ﬁﬁg@d Byl

substituted by I'ower~ al koxy group or a OXy group,
Sibst ot ed biftsBhouss Brouse SHbARYoE LB B ERINGBIABN 8L} group,,
and 2 hydr oxy B RBIRES gl e PheAaRichBoli s pRicUPUBp TR EREERSHRS 70
o ch T 05! i A DB DR AR PSR O o
oo~ Subet ¢ ut Uk RgRRelR) ERp: 2deaep eiiarors &yt Eghd = owse.
and 25 an'| AkeRYGRD debing ORenals) = Bidmny. STl kSt Sebfimett (A
oxo-substituted dihydroisoquinolyl group which may optionally be substituted
by a member selected from a morpholino-substituted lower alkyl group; and a
ld ‘lower alkoxy group having a piperidyl, pyridyl or lower alkoxy substituent, (3)
an oxo-substituted dihydrophthalazinyl group which may optionally be
substituted by a member selected from a pyridyl-substituted lower alkyl groupg
a pyrimidinyl group; a lower alkoxy; a pyridyl group; an imidazolyl group; and a
di-lower alkylamino-substituted phenyl group, (4) an oxo-substituted
15  dihydropyridyl group which is substituted by a pyridyl group, (5) an oxo-
substituted dihydronaphthyridinyl group, (6) an oxo-substituted hexahydro-
quinoly! group, (7) an oxo-substituted dihydroindolyl group, (8) an oxo-
substituted tetrahydrobenzothiazinyl group, (9) an oxo-sub;tituted dihydro- (or
tetrahydro-)quinazolinyl group which may optionally be substituted by a lower
20  alkyl group and an oxo group, (10) an oxo-substituted dihydrobenzimidazolinyl
group, and (11) an oxo-substituted dihydrophenanthridinyl group.
Among the above compounds, more preferred compounds in view of the

pharmacological activities are those of the formula [I] wherein R5 and R6

combine with the adjacent nitrogen atom to form a heterocyclic group, which is

25  selected from (1) an oxo-substituted dihydro- (or tetrahydro-)quinolyl group



17 tetrahydro-)quinazolinyl group which may optionally be substituted by a
| ower al kyl group and an oxo group. Anong the above conpounds, particularly
preferred conpounds in view of the pharmacol ogical activities are those of
the formula [I] wherein R5 and R6 5- conbine with the adjacent nitrogen
atomto forma heterocyclic group, which is selected from (1) an
oXx0-substituted di hydroqui nolyl group which may optionally be substituted
by a nmenber selected froma nono- or di-Idfer alkylam no group in which the
| ower al kyl noiety is substituted by a norpholino group, a pyridyl group,

an i m dazolyl w@ﬁé?HBa?' %k(tai%nﬂili 8L is@bdtRuftdBiPa nfenber s@ctekdfrom4 fiddio- dr di-
nor phol i no group; a Tower alkyl-substitut'ed triazolyl group; and a | ower

al koxy group @%&%ﬁ?ﬁ%ﬁ fi’waﬁidhOcF’E l’loﬁH‘ aIky1 e i9'suBstitutddmyya gr oup,

(2) 2 Sro st iR Sl orou Wby optona 1) be
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alkyl group; a lower alkoxy group; a pyridy! group; and a di-lower alkylamino-
10  substituted phenyl group, and (4) an oxo-substituted dihydrophenanthridinyl
group.

Among the above compounds, particularly preferred compounds in view
of the pharmacological activities are those of the formula [I] wherein R3 and RS

combine with the adjacent nitrogen atom to form a heterocyclic .group, which is
15  selected from (1) an 6xo—substituted dihydro- (or tetrahydro-)quinolyl group
which may optionally be substituted by a member selected from a mono- or di-
lower alkylamino group in which the lower alkyl moiety is substituted by a
pyridyl group; a morpholino group; and a lower alkyl group, (2) an oxo-
substituted dihydroisoquinoly! group which may optionally be substituted by a
20  member selected from a morpholino-substituted lower alkyl group and a lower
~ alkoxy group having a pyridyl or lower alkoxy substituent, (3) an oxo-
substituted dihydrophthalazinyl group which is substituted by a member
selected from a pyridyl-substituted lower alkyl group; a lower alkbxy; a pyridyl
group; and a di-lower alkylamino-substituted phenyl group, and (4) an oxo- |

25  substituted dihydrophenanthridinyl group.



t et rahydro-) qui nol yl “or hydroxy-substituted tetrahydroquinolyl group which
18 nay optionally be substituted by a nenber selected froma nono- or

di -1 ower al kyl am no group in which the |ower alkyl npiety is substituted by
a nor pholi no group, a nonocycl oal kyl -substituted am no group, a pyridyl
group, an imdazolyl group, or a piperidino group; a pyridyl group; a

nor phol ino 5 group; a lower alkyl-substituted piperazinyl carbonyl group;
a | ower al koxycarbonyl group; a |ower a8yl group; a hydroxy group; and a

| ower al koxy group having optionally a hydroxy or | ower al koxy substituent,

(2) an OXO-5UbStAﬁx'éfrrrlg%éb%ﬁh&@ﬂl}@%&’%&éﬁ#?ﬁéﬂﬁsﬂ ORR¥r E%f&ﬂ@&il ly be

substituted by a nenber se ted Troma rphol i no-substittted 'ower al kyl
: q _ . ey : . I
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ti I b bstd 4 ut b nb | ected f
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a pyridyl group; an imdazolyl group; and a di-|ower alkylam no-substituted

phenyl gr ougyclicroa, whiehds Belettedifesin D) an dxbysiibentutédidihydi®urwhi ch is
substituted by a pyridyl group, (5) an oxo- substituted

di hydr ghaphietrihydto ixﬂﬂ?v?ﬂoui@/hiéﬂ B%P optbakllY beaUbbEedy By a-memibep! v!
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group, (7) an oxo-substi ed di hydroindol yl group, (8) an oxo- substituted

tetrahydr obig@ddrod 2 Word- O Ri-16Wer ﬂky%ﬁné%éh? G Wafickl tHeIewWer a[l?’l
h a by a

t et rahydro-) qui nazol i nyl group which may optionally be substitute

| ower moiety is substituted by a morpholino group, a pyridyl group or an imidazolyl

. group; a morpholino group; and a lower alkyl group, (2) an oxo-substituted

dihydroisoquinolyl group which is substituted by a member selected from a
10  morpholino-substituted lower alkyl group; and a lower alkoxy-substituted
lower alkoxy group, and (3) an oxo-substituted dihydrophthalazinyl group
which is substituted by a member selected from a pyridyl-substituted lower
alkyl group; a pyridy!l group; and a lower 'alkoiy group.
Still further preferred compounds in view of the pharmacological

15 activities are those of the formula [I] wherein R3 and R6 combine with the

adjacent nitrogen atom to form a heterocyclic group of the following formula:

R92
Na
R91

20 wherein R%, R92, and R93 are the same or different and are each a hydrogen

R93

| atom, a hydroxy group, a lower alkoxy group, a lowér'alkyl group having
optionally a pyridyl substituent, a phenyl group being optionally substituted by
a di-lower alkylamino group or a halogen atom, a pyridyl group, épyrimidinyl

grou;i, or an imidazolyl group (hereinafter, the above compounds are referred to



20 al kyl group and an oxo group, (10) an oxo-substituted

di hydr obenzi m dazol i nyl group, and (11) an oxo-substituted :

di hydr ophenant hri di nyl group. Anbng the above conpounds, nore preferred
conpounds in view of the pharmacol ogical activities are those of the
formula [I] wherein Rlerr] and Rerr] conbine with the adjacent nitrogen
atomto forma heterocyclic group, which is 25 selected from (1) an
oxo-substituted di hydro- (or tetrahydro-)xuinolyl group 19 which may
optionally be substituted by a nmenber selected froma nono- or di- |ower

al kyl am no groyp in whj NRe lower alkyl noiety is substituted by a
mor phol i no g%ﬁmawﬂﬁﬁéigm group or a pyridyl group; a norpholino

group; and a |lower, al kyl group, (2) an, oxo-substityted di hydr.oi soqui-nol yl
b 5 i ch R Hhoraliavg qautois: BOCE Breiprmed AomuRLS 8 Vi OF A
nmor phol i no- substituted | ower alkyl gro%P and a | ower al kox %ioup havi ng a
pyridyl or | phermaddtogigalsadivities arnthose3)f the fosmaule [bkwherein B!, R92 and RY3

di hydr opht hal azi nyl group which is substituted by a nenber selected froma

pyri dyl - substad tHeadneovedifferént andr 4rd eack aliydesgeal atomy, agooep alkoxyygrodp) a
group; and a di-lower al kylam no- 10 substituted phenyl group, and (4) an

0X0- subski tUtp?ﬁd 1-6iskiiianawel alkgil Erours) raodirlowsTailiky lafién@pleng] geoupoonals,
particularly preferred conpounds i'n view of the pharmacol ogi cal activities
are those of tdip.a [I] wherein R5 and R6 conbine with the adjacent
ni trogen atorgy?@yig ﬂﬂa het erocyclic group, which is

' Among the above-mentioned preferred compounds [I] in view of the

pharmacological activities, much more preferred compounds are those of the

formula [I] wherein R! and R2 are the same or different and are each a lower

10  alkoxy group, and R3 and R¢ are each a hydroxy-substituted methyl group.

The compounds [I] of this invention may exist in the form of an optical
isomer owing to the asymmetric carbon, and those optical isomers and a mixture
thereof are also inclusive in this invention.

The desired compounds [I] of this invention can be used as a medicament

15  either in the free form or in the form of a pharmaceutically acceptable salt. The
pharmaceutically acceptable salt includes, for example, a salt with an inorganic
acid, spch as hydrochloride, sulfate, or hydrobromide, and a salt with an organic
acid, such as acetate, fumarate, oxalate, methanesulfonate, or maleate. Besides,
when the compounds of this invention contain such a substituent as a carboxyl

20  group, they may be in the form of a salt with a base, such as an alkali metal (e.g.
sodium sélt, potassium salt), or an alkaline earth metal (e.g. calcium salt). Thus,
the compounds [I] and salts thereof of this invention are inclusive aﬂy internal
salts, addition products, solvates, or hydrates.

The compounds [I] or salts thereof may be administered orally or



15 sel ected from (1) an oxo-substituted di hydro- (or.tetrahydro-)quinolyl
group which may optionally be substituted by a nenber selected froma nono-
or di- |ower alkylamno group in which the |lower alkyl noiety is _
substituted by a pyridyl group; a norpholino group; and a | ower alkyl
group, (2) an oxo- substituted di hydroi soqui nolyl group which may
optionally be substituted by a 20 nenber selected froma

nmor phol i no-substituted | ower al kyl group @ a | ower al koxy group having a
pyridyl or |ower al koxy substituent, (3) an oxo- substituted

R AR
sEbsti tuted di snLing rﬁPP’@iﬁﬁglsgﬁﬁgéﬁbqets' g’?"ﬂ??&né?dsﬁzesflif’rﬁéj‘ﬁﬁds [1] of
bhar hacol ogi c AeaEoRy apddafalaBls hyca By tRBal Bietoad, 1 wher ei n RS and R

conbine with the adjiacent nitrogen atomtg forma heterqo- cycli roup, -
Shich T s "Sel ect ed iterAqsge oh s araapuids Lt bnPAmyaReyticqlby sieptablé Ay
tetrahydra-)qui nol yl group which may optionally be substituted by a nenber
sel ect ed Pr omthergphof this inventionanay, vasy depending on the admnisHaion rewanthe ky|
nmoi ety is substituted by a norpholino group, a pyridyl group or an

i mi dazol yl gr @gp; bedynweighslandcopdisions ofithe patiensss etsh byt maydagpin the)range of
0x0-substituted di hydroi soqui nolyl group which is substituted by a nenber
sel ect ed fromabout 0.001 to 10 mg/kg per day, preferably about 0.003 to 3 mg/kg per day.

The compounds [I] and salts of this invention can be prepared by the
following Processes [A] to [C].
10 [Process A]
The compounds [I] can be prepared by reacting a compound of the

formula [II]:

(]
15

wherein R1! and R2! are the same or different and are each a hydrogen atom or

a protécted or unprotected hydroxy group, either one of R3! and R4l is a

protected or unprotected hydroxy-substituted methyl group, and another one is
20  ahydrogen atom, a lower alkyl group, or a protected or unprotected hydroxy-

substituted methyl group, and X is a halogen atom, with a nitrogen-containing

compound of the formula [III]:

5

H-N{ (1

R6



10 mor phol i no-substituted | ower al kyl group; and a | ower

al koxy-substituted | ower al koxy group, and (3) an oxo-substituted

di hydr opht hal azi nyl group which is substituted by a nenber selected froma
pyridyl -substituted | ower al kyl group; a pyridyl group; and a | ower al koxy
group. Still further preferred conmpounds in view of the pharnmacol ogi cal 15
activities are those of the fornmula [I] wherein R5 and R6 conbine with the
adj acent nitrogen atomto forma heteroc®8lic group of the follow ng
formula: [err] 20 wherein R91, R92, and RO3 are the sane or different and

akyl ar oup WEPRHGR ARG Fahe #%ﬁ%ﬂ%b“%‘éénﬂ?@%ﬁgny%%&%
optional Iy substituted by a di-lower alkylamno group or a halogen atom a

pyridyl gro hyd% ROU 238/0r R4aER| / prolécied® hydes:gi-naf ter,
t he above cg;p 503% )@Vgr(ﬁf dyr%do a21 rgs corrpogrnds [I-g] }S‘Armng t he
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and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions, and

further if necessary, protecting whole hydroxy groups or hydroxymethyl

moieties.

[Process B]

10 Among the compounds [I] of this invention, the compounds of the

formula [T']:

(]

15

wherein R5! and R6! combine together with the adjacent nitrogen atom to form

a heterocyclic group having at least one oxo substituent, and other symbols are
the same as defined above,

can be prepared by reacting a compound of the formula [IV]:

'20 R!!

R3l
RZI OO R41

[1V]



phar macol ogi cal activities, nmuch nore preferred conpounds are those of the
formula [I] wherein RL and R2 are the Sane or different and are each a

| ower 10 al koxy group, and R3 and R4 are each a hydroxy-substituted

met hyl group. The conpounds [I] of this invention may exist in the form of
an optical isomer owing to the asymetric carbon, and those optical isoners
and-a m xture thereof are also inclusive in this invention. The desired
conmpounds [I] of this invention can be u as a nedi canent 15 either in
the free formor in the formof a pharmacéutically acceptable salt. The
pharmaceutical ly acceptable salt includes,, for exanple, a salt with an

i nor gani ¢ aciwhereincthe symbply arerthe SpaE, ass@f;@ébogp, rHPBILENBCRLOMMNAINE 53 ¢
with an organic acid, such as acetate, fumarate, oxal ate, nethanesul fonate,
or mal eate. Bompound offteefarmuila b¥bounds of this invention contain such a
substituent as a carboxyl 20 group, they may be in the formof a salt
with a base, such as an aIkaRPantahhée.g. sodiumsalt, potassiumsalt), or
an al kaline earth netal be@. al ci salt). Thus, the conpounds [I] and
salts thereof of this inventRonh are inclusive any internal salts, addition
products, solvates, or hydrates. The conpounds [I] or salts thereof may be

admi ni st & ed Whatkin/ROZ and R82 cBALRRY Rigathet with ehe adjacertdsitrogen Bfm to form
adm nistered in the formof a pharnaceutical preparation such as tablets,

?r;? Eg lj.es, car? Hétglsdcy%ﬂg%%gp havi n%ca{tllgz{]s ’ongr}ldaléélerﬂaéu %Ei%ue%{ nd” VLA

and/or R2! are a protected hydroxy group and R3! and/or R4! are a protected

hydroxy-substituted methyl group, optionally followed by removing protecting
groups for the hydroxy groups, partially or wholly depending on the kinds of
10  the protecting group, and if necessary, re-protecting the hydroxy group(s) at 6-
and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions, and
further if necessary, protecting whole hydroxy groups or hydroxymethyl
moieties.
[Process C]
15 Among the compounds [I] of this invention, the compounds of the

formula [I”]:

1l

20
wherein R33 and R63 are the same or different and are each a hydrogen atom, a
substituted or unsubstituted alkyl group, a substituted or unsubstituted phenyl

group, or a protected or unprotected amino group, or both combine together

with the adjacent nitrogen atom to form a heterocyclic group being optionally



The dosage of the conpounds [I] @r pharmaceutically acceptable salts 5
thereof of this invention nmay vary depending on the adm nistration routes,

t he age, body weight and conditions of the patients, etc. but nay be in.the
range of about 0.001 to 10 ny/ kg per day, preferably about 0.003 to 3 ng/kg
per day. The conmpounds [I] and salts of this invention can be prepared by
the followi ng Processes [A] to [C]. 10 [ Process A] The conpounds [I] can
be prepared by reacting a conpound of th&Sornmula [I1]: [err] wherein
Rlerr] and Rlerr] are the sanme or different and are each a hydrogen atom or

a protected Qipdiiealdng ﬁ y%x&bmb &é&ﬁénoﬁ' fel&io d U thEBdyABOIs R the 2

protected or unprotecte roxy-substituted nethyl group, "and anot her one

is 20 a hy wer al kyl group, or a protected or unprotected
hydr oxy- subséxﬂ?%?dghﬂg%ﬁg?v‘gr oup, and X is a halogen atom wth a

Riorr] and RES) P iR BY dnRedhd B Mgl o e omBla: 2 1 e or

Rlerr] are a protected I%lqlroxy group gnd R31 and/or R4l are a protected
hydroxy- substituted net « |§t ionally followed by renoving
protecti 3g groups

RZI - R8 [VI]

wherein either one of R7 and R38 is a free or esterified carboxyl group, and
another one is a hydrogen atom, a lower alkyl group, or a free or esterified
10 carboxyl group, and other symbols are the same as defined above, or an internal

acid anhydride compound thereof to reduction, and where R!! and/or R2! are a

protected hydroxy group, optionally followed by removing protecting groups
for the hydroxy groups, and if necessary, re-protecting the hydroxy group(s) at
6- and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions,
15 and further if necessary, protecting whole hydroxy groups or hydroxymethyl
moieties.
These Processes A to C are carried out in the following matter.
[Proceés Al
The reaction of the compound '[II] and the compound [II1] is carried out
20  in the presence of a base and a copper catalyst in an approp_riaté solvent.
Suitable examples of the base are an a}kali metal hydride and an alkali metal
carbonate, and the copper catalyst is ﬁreferably copper (I) iodide, copper (I)
bromide, copper (II) bromide, copper (0) bronze, copper (II) oxide, and the like.

The solvent is, for example, dimethylformamide, dimethyl sulfoxide, dimethyl-



for the hydroxy groups, partially or wholly depending on the kinds of the 5
protecting group, and if necessary, re-protecting the hydroxy group(s) at.
6- and/or 7-positions or the hydroxynethyl noieties at 2- and/or
3-positions, and further if necessary, protecting whole hydroxy groups or
hydr oxynet hyl noieties. [Process B] 10 Anong the conmpounds [1] .of
this invention, the conpounds of the formula [I']: [err] wherein R err] and
Rl err] conbine together with the adjacen2énitrogen atomto forma

het erocyclic group having at |east one oxo substituent, and ot her synbols

are the Samtlﬁﬂlﬂﬁ{éé?@.ﬁeﬁé?%erﬁ@fh.bTher@ﬂfH is Drefe?ay | caed Gﬁ’t"&%‘?ﬂg):g?g‘; q

the formul a erein the synpbol's are the sane as

above, with b T - i Nl of the formula [V]: [err] 5
wherein R52 %@%8@%?%@%%2%@&%%@ he adjacent nitrogen atomto
forma hewrfﬁﬁﬁ%% roup having at |east one hal ogen substituent, and
where R err]*a o] E{[err] are a protected hydroxy group and R err] and/or

R4l are a protect ?‘ge reaction of the compound [IV] and the halogeno-nitrogen
5 containing compound [V] can be carried out in the presence or absence of an
acid catalyst in an appropriate solvent. Suitable examples of the acid catalyst
are hydrogen bromide, hydrogen chloride, acetic acid. The solvent is, for
‘example, dimethylformamide, dimethyl_ sulfoxide, toluene, xylene, mesitylene, di-,
tri- or tetra-chloroethane, etc. The reaction is preferably carried out at 80° to
10 160°C, more preferably at 110° to 150°C.
[Process C]
The reduction reaction of the compound [VI] or its internal acid
anhydride éompound can be éarried out with an appropriate reducing agent in
a solvent. The esterified carboxyl group in the compound [VI] may be any
15  group which can be com}erted into a hydroxymethyl group by the reduction,
for example, a lower alkoxycarbonyl group. Suitable reducing agent may be

selected depending on the kinds of the R7 and R8. For example, when the R7

and R8 are an esterified carboxyl group, the suitable reducing agent is a metal
hydride (e.g. lithium aluminum hydride, sodium bis(methoxyethoxy)aluminum
20 hydride, sodium borohydride, etc., more preferably sodium borohydride. In the
case of sodium borohydride, this reaction is preferably carried out in an |
appropriate solvent, for example, in a mixture of an ether (e.g. tetrahydrofuran,

diethyl ether) and a lower alkanol, with heating. When the R7 and/or R8 are a

free carboxyl group, the suitable reducing agent is lithium aluminum hydride.



hydr oxy- substituted methyl group, optionally followed by renDV|ng
protecting groups for. the hydroxy groups, partially or wholly dependlng on
the kinds of 10 the protecting group, and if necessary, re-protecting the
hydr oxy group(s) at 6- and/or 7-positions or the hydroxynethyl noieties at
2- and/or 3-positions, and further if necessary, protecting whole hydroxy
groups or hydroxynethyl noieties. [Process C 15 Anong t he
conpounds [I] of thi-s invention, the conp®dunds of the formula [1"]: [err]
wherein R53 and R63 are the sanme or different and are each a hydrogen atom

a substitut eﬂlé’fntéﬁﬁp%fi a,[tnﬁgﬂﬂd@'cg odhd 4t éhé‘céiﬁ Shhd '{'V?}jlscﬁre%ﬁé tituted

phenyl group, or or unp otecte am n group nbi ne

t oget her W|th t he, a acent ato to f eter roup being
opt onal 1y subsatioged Sompoutit EEORBRRYY B aa S REH RO Bl Rifh "and
ot her synbols are the sane as defined above “can_be prepared by subj cting
a conpound cnternal dehydatior xeartion, and the iduetéom of saiddntesnd asid pphydriders | s

a free or esterified carboxyl group, and
compound can be carried out in the same manner as in the above reduction of

5  the compound [VI] wherein R7 and/or R are a free carboxyl group. These
reactions may be carried out in an appropriate solvent, for example, an ether
(e.g. tetrahydrofuran, diethyl ether, dioxane) under cooling.

In the above Processes A, B and C, where R!! and/or R?! are a protected

hydroxy group and R3! and/or R#! are a protected hydroxy-substituted methyl

10 group, the removal of the protecting groups from the product is carried out by a
conventional method such as hydrolysis, treatment with an acid, or reductlon,
which is selected depending on the kinds of the protecting group. Besides, in
the above Processes A, B and C, the protection of the hydroxy group(s) at 6-
and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions may

15  be carried out by condensing with an anhydride or halide of a lower alkanoic
acid or a cycloalkanoic acid, a lower alkyl halide having optionally a lower

alkoxycarbonyl substituent, or a protected or unprotected carboxy-substituted

lower alkyl sulfonate, which corresponds to the protecting group in R! and R2

as well as in R3 and R4, in a conventional manner. The reaction xriay preferably
20  be carried out in the presence of a base (e.g. triethylamine, pyridine, dimethyl-
aminopyridine, sodium hydride, hexamethylphosphoric triamide, etc.) in an
appropriate solvent (e.g. methylene chloride, tetrahydrofurztn, etc.) or without
solvent. The protection may also be carried out by reacting each product with a

protected or unprotected amino-substituted lower alkylcarboxylic acid which



anot her one is a hydrogen atom a | ower aIkyI group, or a free or
esterified 10 car boxyl group, and other synbols are the sane as deflned
above, or an internal acid anhydride conpound thereof to reduction, and
where R err] and/or Rerr] are a protected hydroxy group, optionally

foll owed by renmoving protecting groups for the hydroxy groups, and if
necessary, re-protecting the hydroxy group(s?sat 6- and/or 7-positions or

t he hydroxynmethyl noieties at 2- and/or 3-poS$itions, and further if
necessary, protecting whole hydroxy groups or hydroxynethyl noieties. These
Processes A to C eerrespends taiths protenting grouplin Rdi M%ﬂ&ﬁﬁuaﬁmmésé% Thie
reaction of the conpound [II] and the conpound [IIIl] is carried out 20 I n
the presence of aréaetienamay be carpiedout it the \pre¢sence afa appdemsaticn agendKe.gnt .

Sui tabl e exanpl es of the base are an alkali netal hydride and an_al kali

metal carbonate, dinyclohexylopbediimideasar-soluble edrbodibhidecdepivatives) jn Bmdl de,
copper (1) brom de, copper E 1) brom de, copper (0) bronze, copper (lI)
oxi de, and the | i Rppropristesolveshie.g. shmeﬂ;ylfema:mde, mashylensehiogidenehlgeoforn).
di met hyl sul f oxi de, dirrethyl - 26 acetam de, toluene, xylene, etc. The
reaction is pdef elathiycases thechydsoxymathgopeiety att%PanakSrquIC sepsigvpiasadab v
at 120[err] to 150[err]C. [Process B] The reaction of the conmpound [IV] and
t he hal ogeno- ni t r s¢astion than the hydroxymethyl moiety at 2-position, and hence, when the
lower alkanoic acid anhydride or halide, or a lower alkyl halide is used in an
amount of equimolar to one mole of the product, there is mainly obtained the
desired product wherein only the hydroxymethyl moiety at'3-position is
10  protected, and when the former is used in an amount of two or more moles to
one mole of the latter, there is obtained the product wherein both groups at 2-
position and 3-position are protected. The protecting group for the carboxyl
group and/or amino group includes any conventional protecting group for
carboxyl group and/or amino group, and those protecting groups may also be
15 removed by a conventional method.
The desired compounds {I} of this invention obtained by the above
processes may be converted into other desired compounds [I] by mutual
conversion. Such a mutual conversion reaction may be selected so as to make .
- fit each compound depending on the kinds of the substituents of the
20  compounds. For example, it may be carried out as follows.
The compounds [I-a] can be prepared by reacting a compound of the

formula [T] wherein the corresponding R? is a hydrogen atom and RS is an

amino group (hereinafter, this compound is referred to as "compound [I-b]") or a

salt thereof, with a carboxylic acid compound of the formula [VII]:



5 cont ai ni ng conpound [V] can be carried out in the presence or absence
of an acid catalyst in an appropriate solvent. Suitable exanples of the
acid catal yst are hydrogen brom de, hydrogen chloride, acetic acid. The
solvent is, for exanple, dinethylformam de, dinethyl sulfoxide, toluene,
xyl ene, nesitylene, di-, tri- or tetra-chloroethane, etc. The reaction is
preferably carried out at 80[err] to 10 1 err]C, nore preferably at
110[err] to 150[err]C. [Process C] The reduction reaction of the conpound
[VI] or its internal acid anhydride conpound can be carried out with an

appropriate reduci ng agent m@ vent ,Rthe esterified carboxyl group in
the conmpound [VI] may be any 1 whi ch can be converted into a
hydr oxynmet hyl group by the reduqyi o r exanp Il 5 | ower al koxycar bonyl

group. Suitable reducing agent may be serR&ted dependl ng on the kinds of
the R7 and R8. For exanple, when R¥ R7 and R8 are an esterified carboxyl

21ty hum by éib‘* ao%ﬁfﬂﬁ%ﬁg(%rﬁé;b%fﬁe@% e A B e bR T
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:?i7t ﬁinglmogl 5?“ ﬁ[lren a free C?tgeof%nugr[%ﬁ] the suitable reducing agent is )
' R%2
] [viH
10 R93

0O

wherein the symbols are the same as defined above.

The above reactions can preferably be carried out in an appropriate
solvent (e.g. a lower alkanol, ethylene glycol, dioxane, toluene, etc.) at 100 -
140°C. |

15 The starting compounds [II} used in this invention are novel compounds

. and are prepared, for example, by treating a benzaldehyde compound of the

formula [IX]:
R CHO
T m
R2!

20  wherein the symbols are the same as defined above, with a halogen (e.g.
bromine), reacting the resulting 6-halogenobenzaldehyde with methyl
orthoformate in the presence of an acid catalyst (e.g. stronély acidic resin, etc.),

reacting the product with an aldehyde compound of the formula [X]:



The internal acid anhydride conpound of the conpound [VI] is prepared by
subj ecting a conpound [VI] wherein R7 and R8 are a free carboxyl group to
an internal dehydration reaction, and the reduction of said internal acid
anhydri de conpound can be carried out in the sanme manner as in the above
reduction of 5 the conpound [VI] wherein R7 and/or R8 are a free carboxyl
group. These reactions may be carried out in an appropriate solvent, for
exanpl e, an ether (e.g. tetrahydrofuran, 3@ et hyl ether, .di oxane) under
cooling. In the above Processes A, B and C, where Rlerr] and/or R21 are a

prot ected hydroxy group and and/or R41 are a protected
hydr oxy- substituted nethyl group, the renoval of the protecting groups
fromthe product is carrie t by a conventional nmethod such as

hydrol ysis, treatment with|la —peiXl, or rfXfuction, which is selected
dependi ng on the kinds of t protecting group. Besides, in the above
Processes A, B and C, the protection of the hydroxy group(s) at 6- and/or

1oPOS ) 0 b AR SRR B e o ek S pORER 1>

al kanoi c_aci d ,ar a cycl oal.kanoig acid, . a | owner Kk hal, de havin

opt i onal Py aﬁFtBRB\’ e‘ﬁ)«???‘é%ﬂ% € 15§ %@Mqunﬁrwﬁh&n&l‘ggpé@n&oﬂd of
unprotected car goxy-s tituted | ower al kyl sulfonate, which corresponds to
the protecti ‘Rlerr] and Rlerr] as well as in R3 and R4, in a
conventional manner. The reaction may preferably 20 be carried out in the
presence of a base (e. RI'HC=EHRPLni nBXIpyri di ne, di nethyl - ani nopyri di ne,
sodi um hydri de, hexamet hyl phosphoric triam de, etc.) in an appropriate
sofvent (e. 9wHERI®RE ohl bPi/R7! hiid REDYEIAR bileAlied Vabodxy?igridip, haid!

solvent. The protection nmay also be carried out by reacti'ng each product
with a protect

win a protegt She?ond Wk By gER A5k 3 13WRF hikyY hFShp 81'Eh efleiificdaPBWN' ©
10  group, to give a compound of the formula [XII]:

R71

Rll

R21 OO R81
N

3

N

[X1]

15  wherein the symbols are the same as defined above, and then reducing this
product with a reducing agent (e.g. an alkali metal borohydride, sodium
bis(methoxyethoxy)aluminum hydride, etc.).

'Al'temat_ively, the starting compounds [II] may also be prepared by using
a compound of the formula [XIII]:

20 CHO

)

7

N

instead of the compound [X] in the above process to give a compound of the

formula [XIV] :



28 corresponds ‘'to tthe protecting group in Rerr] and Rerr] as well as in
R3 and R4. This reaction may be carried out in the presence of a
condensati on agent (e.g. dicyclohexylcarbodiim de, water-soluble
carbodiim de derivatives) in an appropriate solvent (e.g.

di ret hyl f ormam de, nethyl ene chloride, chloroform. 5 In this case, the
hydr oxynmet hyl noiety at 3-position is nore sensitive to said reaction than
t he hydroxynethyl noiety at 2-position, ahd hence, when the |ower al kanoic
acid anhydride or halide, or a |lower alkyl halide is used in an anount of
equi nolar to one nole of th product thg e is mainly obtained the desired
product wherein only the hyar ROl ety at 3-position is 10
protected, and when the forner in an anount of two or nore noles to
one nole of the latter, there bt nedlt he pr t wherein both groups
at 2- position and 3-position are prgﬁﬁcted The protecting group for the

car boxyl group and/or am no group i des any conventional protecting
group for carboxyl group and/or am roup, and those protecting groups
may al so be 15 removed by a conveniN onal nethod. The desired conmpounds

] of t enti.on obt.a ned t he r t into
bther dedi 1 eoMRBGTR TR 55 B shile BIRY Tl SV3S6Rle B saROLie i 0
reaction nay be selected sg as taq each c d dependi. on the
Kinds of tho A8 AKRIANEARRIL e & metszoresﬁ%&%‘a@ acid, hyligest Bertmide . e
carried out ag  oium peroxymonosulfate (2KHSO5-KHSO,-K,S0,), etc.) to give a

compound of the formula [XV]:
R!1 R
10 ’ R21 QO RSI
R
3

)

wherein the symbols are the same as defined above, treating this pfoduct with a

15  halogenating agent (e.g. phosphorus oxychloride, phosphorus oxybromide,
etc.) to give a compound of the formula [XII], and then reducing this product
with a reducing agent (e.g. an alkali metal borohydride, sodium bis(methoxy-
ethoxy)aluminum hydride, etc.).

Moreover, the compound of the formula [XIV] wherein R71 is an

20  esterified carboxyl group and R8! is a hydrogen atom may be prepared by
reacting a compound [XIII] with a protected acrylic acid, wherein the carboxyl
group is protected by a conventional protecting group (e.g. tert-butyl group,
benzyl group, etc.), optionally followed by removing the protecting group for

the carboxyl group by a conventional method to give a compound of the



The conpounds [|-a] ‘can be prepar ed by reacting a conpound of the fornula
[I] wherein the corresponding R err] is a hydrogen atomand R6 is an am no
group (hereinafter, this conpound is referred to as "conpound [I-b]") or a

salt thereof, with a carboxylic acid conpound of the formula [VII]: 29
[err] or a salt thereof, wherein the synbols are the sane as defined above.
5 Besi des, the conpound [I-a] wherein R err] is a hydroxy group can

be prepared by reacting a conpound [I-b] 32 a salt thereof, with an acid
anhydri de conpound of the formula [MII1]:.[err] wherein the synbols are the
same as defingg,ahove. The above reactions can preferably be carried out in
an appropriaté solvent (e.g. a lower alkanol, ethylene glycol, dioxane,
toluene, etc.) at 100 - 140[err]6:. 15 The starting conpounds [I1]
used in this invention are nagyel jconpounds and are prepared, for exanple,
by treating a benzal dehydeslf%c#rvﬁ\the formula [IX]: [err] 20 wherein
the synbols are the sane a i ned abd&¥@OHni t h a hal ogen (e.g. brom ne)
reacting the resulting 6-hal 6genobenzal dehyde wi t h net hyl

5  reacting this product with a benzaldehyde of the formula [IX] and acetic
anhydride in the presence of sodium acetate (or sulfur trioxide in the presence

of N,N-dimethylformamide) to give a compound of the formula [XVI]:

11
R N 5
R2! =3 [XV]]
10 I| X
P/

wherein the symbols are the same as defined above, subjecting the compound
of naphthalene to a reaction with an acid catalyst (e.g. a mixture of acetic acid-
hydrochloric acid or aluminum chloride), and finally esterifying the carboxyl
15  group at 3-positi6n of the naphthalene riﬁg by a conventional method.
The starting compound [IV] used in this invention may be prepared, for
example, by reducing a compound of the formula [XIV] with a reducing agent
(e.g. sodium bis(methoxyethoxy)aluminum hydride), protecting the hydroxy
group of the resulting 2,3-bis(hydroxymethyl) compound; oxidizing the
20  resulting compound with an oxidizing agent (e.g. meta-chloroperbenzoic acid),
and if desired, removing the protecting group of the hydroxy group in the
product. |
The intermediate compounds [VI] are also novel compounds and can be
prepared by reacting the compound [XII] with the nitrogen-containing

25  compound [III] in the same manner as in the reaction of the compoﬁnd [II] and



orthoformate in the'presence of an acid catalyst (e.g. strongly acidic
resin, etc.), reacting the product with an al dehyde conpound of the fornula
[ X]: 30 [err] wherein X is the sanme as defined above, in the presence of
a base (e.g. n-butyl- 5 lithium etc.), condensing the resulting conpound
with an ol efin conpound of the formula [XI]: R err] HC=CHR] err ] [ XI']
wherein either one of the R71 and R81 is an esterified carboxyl group, and
another one is a hydrogen atom a |ower aB&yl group or an esterified

car boxyl 10 group, to give a conpound of the formula [XIl]: [err] 15

wherei n the spelghipound [II'leés%PiBeé%eﬂﬁﬁamﬁ/@ WY EompHthd h u@br&_ this
product with a red CI ng agent (e.g. an alkali metal  borohy e, sodium

Di (ot hoxy et KRR HATHEYA E8fpofihd XV IR RE bl xo-xﬁi}ﬁ%ér} art i ng

conpounds [ 11 repared by usi conmpou ormul a

[XIT1]: 20 [ %6&@1&1&%?‘@&?@}:{9]{\?] R QURR n{lzﬂmérrhs iRt PittioR'AReS to give a

conpound of t
compound [IV] with the halogeno-nitrogen-containing compound [V].

5 In the present specification and claims, the alkyl group includes a straight
chain or branched chain alkyl group having 1 to 16 carbon atoms, preferably
ones having 1 to 8 carbon atoms. The lower alkyl group é.nd the lower alkoxy
group include a straight chain or branched chain alkyl or alkoxy group having
1 to 6 carbon atoms, preferably ones having 1 to 4 carbon atoms, respectively.

10 The lower alkenyl group, the lower alkynyl group, the lower alkylenedioxy
group and the lower alkanoyl group include a straight chain or branched chain
ones having 2 to 7 carbon atoms, preferably ones having 2 to 5 carbon atoms,
respectively. The cycloalkyl group includes ones having 3 to 8 carbon atoms,
preferably 3 to 6 carbon atoms. The halogen atom is chlorine atom, bromine

15  atom, fluorine atom, or iodine atom.

The present invention is illustrated in detail by the following Examples
.and Reference Examples, but should not be construed to be limited thereto.
Besides, the compouﬁds (I] of the present invention prepared by the above
mentioned Processes or by modified processes thereof are exemplified in the

20  following Tables 1 to 14.



31 [err] 5 wherein the synbols are the sane as defined above, oxidizing
this product with an oxidizing agent (e.g. neta-chloroperbenzoic acid,

hydr ogen peroxi de, potassi um peroxynonosul fate

(2KHSO err]KHSO err] . K[err] SO err]), etc.) to give a conpound of the
formula [XV]: [err] wherein the synbols are the sane as defined above,
treating this product wth a 15 halogen%ﬂong agent (e.g. phosphorus
oxychl ori de, phosphorus oxybrom de, etc.) gi ve a.conmpound of the formula
[ XI1], and then reducing this product with a reducing agent (e.g. an al kal
met al borohydride, sodi um bi s(nmet hoxy- €Tallg\)al um num hydride, etc.).

Mor eover, the conpound of the fornmula [XIV] wherein R71 i.s an 20

esterified carboxyl group and R81 ks a hydrogen atom nay be prepared by
reacting.a conmpound [XII1] with a proye R?lc acid, wherein the
carboxyl group is protected by a conve protecting group (e.g.
tert-butyl group, benzyl group, etg? f\sctla al'r¢ foll owed by renoving the
protecting group for the carboxyl group by & conventional nethod to give a
conmpound of the

RS
' y
Ex. R! R2 "R3 - R4 | —NRSRS Physical
No. properties
(
-CH,0- |-CH,0-
1 |-OC,H -OC,H 2 2 ~ M.p. 90-93°
2Hs 2% |cocH; |cocH; | V) p-90-93°C
1
-CH,0- |-CH,O-
2 |-ocH —OCH 2 27 | O N M.p. 181-184°
3 3 |cocH, |cocH, Lj@ p. 181-184°C
]
~CH,0- |-CH,O- N__O
3 |7OCH;  |-OCH; | ocH, |cocH, U Mep. 81-84°C
O;N
4 [-OCHs; |-OCH; |-CH,0H |-CH,OH | “n* ; M.p. 131-134°C
i . N .
- Lo
| 0 | M.p. 248-251°C
5 |-OCH, ~OCH, -CH,0H |-CH,OH /U (ocomposed)
OsN




32 formula: [err] 5 reacting this product with a benzal dehyde of the
forrmula [1X] and acetic anhydride in the presence of sodium acetate (or

sul fur trioxide in the presence of N N-dinethylformam de) to give a
conmpound of the formula [XVI]: 10 [err] wherein the synbols are the sane as
defi ned above, subjecting the conpound of naphthalene to a reaction with an
acid catalyst (e.g. a mxture of acetic a$§ hydrochl oric acid or al um num
chloride), and finally esterifying the carboxyl 15 group at 3-position of
t he napht hal ene ring by a conventional method. The starting conpound [IV]
used in this invention may be prepar ekable¢ 2{Nexdhpl e, by reducing a conmpound
of the fornula [XIV] with a reducing agent (e.g. sodium

bi s( met hoxyet hoxy) al um num hydr i dBLOprete 0 e_hydroxy group of the
resulting 2, 3-bi s(hydroxynet hyl) conpd dlzﬁﬂb t he 20 resul ting
conpound mﬁth an oxi di zi ng agent ‘ 8- cahor aper benzoic acid), and if
desired, renoving the protecting FQUp of tHe hydroxy group in the product.

prepared by reacting the conpound [XI1] w jlhe ni fsr ogen- cont ai ni ng 25.
conmpound [I11] in the same manner as in t }
and

Ex. No. -NR5RS Physical properties
| |
6 O N M.p. 158-165°C
I O (decomposed)
. °N
|
O _N.
7* -~ M.p. >220°C
NH(CH3);,—N >
|
Os N
8 S M.p. 190-193°C
COOC(CH3)3 -
|
O _N
9 w 1 M.p. 183-186°C
co—N o
—/ .
|
O_N
10* LD M.p. >220°C
NH(CH,) N o
2N

*: Hydrochloride



33 the conpound [I11] described herei nabove. The conpound [VI] may al so be
prepared by reacting the conpound [XV] with the hal ogeno-nitrogen-
cont ai ning conpound [V] in the sanme nanner as in the reaction of the
compound [IV] with the hal ogeno-nitrogen-containing conmpound [V]. 5

In the present specification and clains, the alkyl group includes a

strai ght chain or branched chain al kyl grqup having 1 to 16 carbon atons,
preferably ones having 1 to 8 carbon atofA®. The | ower al kyl group and the

| ower al koxy group include a straight chain or branched chain al kyl or

al koxy group having 1 to 6 carbon atTDalte 20Nd.&ably ones having 1 to 4
carbon atons, respectively. 10 The | ower al kenyl group, the | ower al kynyl
group, the | ower al kyl enedi oxy group and the | ower al kanoyl group include a

strai ght chain or brfagcngg gnarn on ving 2 {o ne,
preferably ones havi ﬁldx'zﬁ?b 5 carbon atons, res e@?’fs\%@%‘i@é&cycl oal kyl

group includes ones lhaving 3 to 8 carbon atons, |[preferably 3 to] 6 carbon
atons. The hal ogen gtomis ¢ 'be.tom brom pe 15 atom flyuorine atom
or iodine atom The |present |i nV§ is illustrated i'n detail py the
fol | owi ng Exanpl es gnd IR#f er ’ , but shouMp.»320%e copstrued to
be limted thereto. |Besides, bf the present ipvention
prepared by the above nentid by | nodi fi ed procesges thereof
are exenmplified in tjhe 20 following Tables 1 {o 14.

|
Oy N

12% | ' M.p. 180-187°C
X (decomposed)
N

H(CHg)z—N:j

l

O N
13* m M.p. >220°C
NHCHZ_CN

O N
M.p. 190-200°C
14* w N (decomposed)
O N
15% | M.p. 185-192°C
X N (decomposed)

*. Hydrochloride




34 Table | [err] Ex. R1 ' R2 - R3

R4 - - NR5R6 Physi cal No.

properties 1 -OC[err]Herr] -OC[err]Herr] -CHerr]O -CH2O
COCH err] COCH err] COCH3 . [err]

M p.-: 90-93[err]C 2 -OCCH err] -OCCH err] -CH[err]O
-CH20O [err] Mp. 181-184[err]C COCH err] COCH3 -CHerr] O
-CH2O 3 -CCH err] -OCH err]37 COCH[ err] COCH3
[err] M p.81-84[err]C 4 -OC[err]Herr] -OC[err]Herr]

-CH err] OH - CH20H [err] Tabl&Nol3§- 134[err]C 5
-CCH err] -OCH err] CH[%r%]‘O&L%- CH20H [err]
M p. 248-251[err] C (deconposed) 35 TabI e 2 (No. 1) [err] Ex. No.

- NR5R6 rnyol cal propert es |_c M p
158- 165[ err] C ( de¢dipo¥ed NR5R6 Flhysmalpropemes
|
O N
16+ S M.p. 247-249°C
(decomposed)
4
\N -
| ot |
175 m M.p. 193-195°C
(\N X (decomposed)
o/
| .
O N
18% ID\‘/N M.p. 214-217°C
=) (decomposed)
NN
H;C
O N
19 m — M.p. 168-171°C
CO"N N— CH3
|
O_N
20 9 M.p. 58-61°C
CON[(CH;),08i(CH3),C(CH3)3]»

*. Hydrochloride



7* [err] Mp. >220[err]C 8 [err]

Mp. 190-193[err]C 9 [err] M p. 183-186[err]C 10*
[err] M p. >220[err]C *: Hydrochl oride 36 Table 2 (No. 2) 'Ex. No.
- NR5R6 Physi cal properties 11*
Mp. >220[err]C [err] 12* - Mp. 180-187[err]C
[err] (deconposed) 13* M p
>220[err]C [err] 14* 38 M p. 190-200[err]C
[err] (deconposed) 15* ' M p. 185-192[err]C
[err (decorrposwe’i:(ana?chl oride
Ex. No. —NR5RS Physical properties
[
Oy N
21 . M.p. 107-110°C

N\
CO-N_ N—(CHz),08i(CH3),C(CH3);

2 J M.p. 99-102°C

OCH,OCH;
23% ' M.p. 175-178°C
(decomposed)
. O(CH3),—N
4% M.p. 201-203°C
(decomposed)
O(CHp)o— N 0 '
25% &P ' M.p. 97-99°C
_N
ocnz '

*: Hydrochloride



37 Table 2 (No. 3) Ex. No. _ - NR5R6 Physi cal

properties 16* . - Mp. 247-249[err]C [err]
(deconposed) 17* [err] Mp. 193-195[err]C
(deconposed) 18* [err] M p.
214-217[err] C (deconposed) 19 [err] M p.
168-171[err] C 20 Mp. 58-61[err]C
[err] *: Hydrochloride 38 Table 2 (No. 39 Ex. No. - NR5R6
Physi cal properties 21 M p.
107-110[err]C [err] 22 Table 2 (No. 5) M p.

99-102[err]C [err]

Ex. No. -NRS5RS Physical properties

.
. N.
26 | U M.p. 197-199°C
c1NF

27 | M.p. 114-116°C
P
CH;
|
N._.O
28 | | M.p. 191-193°C
CH3CH; &
|
N .0
29 L J M.p. 66-69°C
CH; '

-
Cl.._N_.O
30 U M.p. 166-168°C




23* [err] © ' M p. 175-'-178[ err]C

(deconposed) 24* [err] Mp. 201-203[err]C
(deconposed) 25* M p.
97-99[err]C [err] *:Hydrochloride 39 Table 2 (No. 5) Ex. No. - NR5R6
Physi.cal properties 26 [err] Mp. 197-199[err]C 27
[err] Mp. 114-116[err]C 28 M p.
191-193[err]C [err] 29 : 40 Mp. 66-69[err]C [err] 30
[err] M p. 166-168[err]C 40 |
Table 2 (No.
Ex. No. -NR3RS Physical properties
|
31 /ENIO M.p. 158-161°C
CHy” ~7 “CH,
N
32 , 0 M.p. 154-157°C
Z > CH,CH,
. |
33 N_O M.p. 200-202°C
L (decomposed)
. OCH; '
|
N._O
34 L M.p. 246-249°C
C(CH3)3
0,
35% — M.p. 256-259°C
-~ A N (decomposed)
0,
36+ \_N= M.p. 151-153°C
-N__ \ / (decomposed)
0
* = °
37 _N\t\>_ XY M.p. >250°C
|
38 0] N. N\ Mp 275-278°C
w (decomposed)
NANF
|
0. _N M.p. 243-246°C.
39 m (decomposed)
N 2N
!
40 Om M.p. 132-135°C

*. Hydrochloride



Table 2 (No. 6) Ex. No. = - -NR5R6 Physi cal properties 31

[err] ~ Mp. 158-161[err].C 32 [err] M p.
154- 157[err] C 33 [err] M p. 200-202[err]C 33
(deconposed) 34 [err] M p. 246-249[err]C 35* [err]
M p. 256-259[err]C (deconposed) 36* [err] M p.
151-153[ err] C (deconposed) 37* [err] - Mp. >250[err]C 38
[err] M p. 275-278[err]C (deconpdsed) 39 [err]
M p. 243-246[err] C (deconposed) 40 [err] M p. 132-135[err]C
*: Hydrochl oride 41 Table 2 (No. Thb@g (&-'Z) - NRSR6
Physi cal properties
Ex. No. ~NRS5RS Physical properties
| :
N
41 0,(/‘© M.p. 71-74°C
o |

2 m M.p. 173-175°C

M.p. 245-248°C

43

(decomposed)
44 M.p. 152-154°C
45 M.p. 168-171°C




41 [err] - ' M p. 71-74[err]C 42 [err]

Mp. 173-175[err]C 43 [err] M p. 245-248[err]C
(deconposed) 44 [err] M p. 152-154[err]C 45 [err]
Mp. 168-171[err]C 42 Table 2 (No. 8) Ex. No. - NR5R6
Physi cal properties 46 [err] M p. 113-115[err]C 47
[err] M p. 201-203[err]C 48* [err] M p.
212-215[err] C (deconposed) N "N-N 49* 42 [err] M p.
172-175[ err] C (deconposed) 50* [err] Mp. >250[err]C *:
Hydrochl ori de Table 2 (No. 8)

Ex. No. -NRS5RS Physical properties

|
N
46 E’D M.p. 113-115°C
: 9]
4 \N'EQ M.p. 201-203°C
Na

NN
48% 4 O M.p. 212-215°C
N= = (decomposed)
N N N-N/
49% ¢ ¢ 0] M.p. 172-175°C
N= = (decomposed)
N-N
Nl L
50% NN é__g‘ 0 M.p. >250°C

*: Hydrochloride




43 Table 2 (No. '9) Ex. No. - NR5R6 Physi cal  properties 51*

[err] M p. 162-164[err] C (deconposed) 52* [err]
Mp. >250[err]C 53* . [err] M p. >250[err]C 54 [err]
M p. 201-203[err]C 55 [err] M p. 265-268[err]C 56
[err] M p. 51-54[err]C 57 [err] M p.
.210-212[err] C *: Hydrochl ori de 44 Table 3 [err] Ex No. R1 R2
R3 R4 NR5R6 profdrties 58* -0C2H5 - OCH3
-CH2OH - CH2OH [err] - M p. 215-218[err] C (deconposed)
59* H H - -CH20H - CH20H Table 2 (Nd. @' ] M p. '
242-243[ err C 60 H H - - [err]
M p. 239-240[err]C .
Ex. No. -NR5R6 Physical properties
N N/
51* /N o M.p. 162-164°C
— _— (decomposed)

50+ M.p. 5250°C
53+ o| Mp.>250°C
54 \n%@ M.p. 201-203°C
k\N
N
55 o= :@ M.p. 265-268°C
N

56 j& M.p. 51-54°C
Hj
57 SNON M.p. 210-212°C
™ .

*. Hydrochloride




Table 5 [err]

properties 61*

(deconposed) *: Hydrochl ori de
Physi cal
(deconposed) 62

[err]

45 Table 4 [err] Ex. No.
Mp. 212-213[err]C
Mp. 172-173[err]C *:

[err]

- NR5R6

Hydr ochl ori de

Ex. No. - NR5R6 Physi cal properties 63
M p. 142-143[err]C 46 Table 6 (No. 1) [err] Ex.
R2 . 44 Physi ca
Table 3
R! R?
R2 OO R4
Z 5
<« I R
N\R6
E,c‘) R! R? R3 R# -NR°R® pl:'gzilrilils
N N/
7 Nt Y=o | Mp.215-218°C
58* |-OCpHs |-OCH; | -CH,OH | -CH,0H N= = (decomposed)
. N N/
_ /' \ v M.p. 242-243°C
59* H H |-CH0H | -CH,0H N= )= ° (decomposed)
. : | o
_ - M.p. 239-240°C
60 H H |-CHOH CHZQH (decomposed)
W .

*: Hydrochloride




No. | -NR5R6 properties 64

- OCH3 - OCH3 - NH2 Mp. 99-103[err] C 65
OCH3 - OCH3 [err] Mp. 90-93[err]C 66 - OCH3
-OCH3 - [err] Mp. >230[err]C 67* - OCH3
- OCH3 [err] Mp. >220[err]C 68 - OC2H5 - OC2H5
[err] Mp. >230[err]C 69 C§:HS - OCH3 [err]
M p. 150-158C (deconposed) 70 - ocH# - OCH3 [err]
M p. 205-208C *: Hydrochl oride 47 Table 6 (No. 2) Ex. R1 R2
- NR5R6 _ Physi cal No. Table 4
properties 71 - OC2H5 - OC2H5 [err] M p.
195-196[err] C 72 - OC2H5 H- (4 2 [err] M p.
172-175[err]C M p. 100-110[err]C 7 OH . ocH3
[err] (deconposed) 74 H.COG™N -QHH3 [err]
M p. 204-207[err]C 75 -OCH3 *'3 [err] M p.
183-185[err]C 76 - OCH3 [err] M p
>220C
-~
N\R6
Ex. No. —NR3R6 Physical properties
61* M.p. 212-213°C
_ (decomposed)
62 M.p. 172-173°C
*: Hydrochloride
Ex. No. -NRSRS Physical properties

63 Om M.p. 142-143°C
N




77 -oCH3 - OcH3  [err] M p. 68-70[er]C 78

- OCH3 - OCH3 [err] .- Mp. 204-206C 79
- OCH3 - OCH3 [err] M p. 195-196C 80
- OCH3 - OCH3 [err] M p. 205-207[err] 48
Table 7 (No. 1) [err] EX. No. - NR5R6 : Physi cal
properties 81 [err] Mp. 75-78[err]C 82
Mp. 90-94[err]C [err] 83 [err] 46 M p. 57-61[err]C 84
[err] ~ Mp. 156-158[err]C 49 Table 7 (No. 2) Ex. No.
- NR5R6 Physi cal properti Kl o. 1 [err]
M p. 160-170[err]C 86 [erre'?u-‘Ll M p.
138- 140[err] C : Rl .
A
R2 OH
=z s
< L R
\R6
Ex. _ Physical
1 2 ~NRSR6 ysic
No. R R NR°R properties
64 —OCH3 —OCH3 _ —NH2 M.p 99-103°C
H
65 | -OCH; | -OCH; ‘NCOH M.p. 90-93°C

66 ~OCH, ~OCH, O N M.p. >230°C
|9®
- O N
67+ | -OCH, —OCH, w M.p. >220°C

NH(CH;)3— N\)

|
. O._N
68 -OC2H5 —OC2H5 m Mp >230°C
. CH3 ’
_OCH M.p. 150-158°C
69 3 —OCH;, \T\D (decomposed)

NH(CH,);—-N

|
70 -OCH;3 -OCH; | UO M.p. 205-208°C
&

*: Hydrochloride



87

[er¥]
[err]

[err]
M p. 65-68[err]C 89

50 Table 8 (No. 1) [err]
- NR5R6

136- 138[ err] C - CH20COCH2NH-

Mp. 126-128[err]C 93*
(deconposed) M p. 146- 149[err] C 94*
()

[err]

M p.

[err]

>250[ err] C 88

[err]

M p. 150-153[err]C

No. R3 | R4
Physi cal properties 90 -CH20H - CH2 OCOCH2NH-
M p. 120-122[err] C COOC(CH3) 3 - CH20COCH2NH-
COOC( CH3) 3 - CH20H M p.
- CH20COCH2N4H [err] 92
COOC( CH3) 3 QO ly product
- CHZOCOCHZNHZra le [err]
- CH20COCH2NH2
I]?I)é'. R! Rz —NRSRS pl:'gpselét:ﬁ:ls
oLN
71 —OC,H; ~OC,H; w M.p. 195-196°C
N
Q
o
O._N
M.p. 100-110°C
73 -OCH; | -OCHj m (d%composed)
O(CH,),0H
H CHzCHgOH
CH—CH OH
74 ~OCH; ~OCH, . @ 2 M.p. 204-207°C
75 ~OCH, ~OCH, w M.p. 183-185°C
OCH,0CH;
|
O-_N.
76 | -OCH, | ~OCH, w M.p. >220°C
OCH;
l .
77 ~OCH, ~OCH, HyC IN 0 M.p. 68-70°C
P
N_O
78 ~OCH, ~OCH, [I M.p. 204-206°C
P
CH,
Vo
79 ~OCH, ~OCH, U M.p. 195-196°C
H;C &
|
80 ~OCH, ~OCHj Om M.p. 205-207°C
W




51 Table 8 (No. 2) No.

- NR5R6 - Physi cal properties 95**

- CH2 COCH2NH2 [err] M p. 165-168[err] C - CH2OCOCH2NH2
(deconposed) 96 - CH20H - CH20CH2 CO0oC2H5

M p.  190-192[err] C 97 - CH2OCH2COOC2H5 - CH2OH

Mp. 124-126[err]C 98 [err] 48 - CH20H

M P. 100-102[err]C 99** -CH2CH - CH2OH

M p. >250[err] C **: D hydrochl ori de

Physi cal properties 100*
(deconposed) 101 *
102 [err]

[err]

R3

M p

R4

52 Table 9 [err] Ex. No.
Table 7 (No. 1)

Ex. No. -NR5R6 Physical properties
\N xD
81 Ny M.p. 75-78°C
|
N
82 [;;I::] M.p. 90-94°C
OH
83" ‘cI:H— CH, M.p. 57-61°C
CH,CH,CH,OH
H
—N. CH,CH,CH,0H
84 M.p. 156-158°C

. 231-232[err]C [err]
M p. 200-203[err]C (deconposed)




103* | [err] | M p. >250[err]C *: Hydrochloride 53 Tabl e

10 [err] Ex. No. R1 R2 - NR5R6 Physi cal
properties Mp. 211-215[err]C 104* - OCH3 - OC2H5 [err]
(deconposed) N-N 105* - OC2H5 - 0C2H5 [err] M p.
207-211[err] C (deconposed) 105* 0C2H5 0C2H5 [err]
M p. 200-202[err]C (deconposed) 107* @g - OCH3 [err]
M p. 252-255[err]C (deconposed) 108 - -0CH3 [err]
M p. >250[err]C 109 - OCH3 - - NHNHCOCH3 M p.
154-156[err] C *: Hydrochl ori de le 7 (No. 2
Ex. No. ~NR3IR6 Physical properties
l
O N
85 w M.p. 160-170°C
X
OH
0 ' .
N
86 | M.p. 138-140°C
X
OH
|
Os N _
87 m M.p. >250°C
COOH
|
O, N _
88 w M.p. 65-68°C
CON(CH,;CH,0H),
i
Oy N
89 N M.p. 150-153°C
CO N/—_\N (CH;,),0H
AR 2)2




Ex. No.

54 Table 11 [err] - R3 R4 - NRSR6
Physi cal properties 110 - CH3 - CH20H [err] M p.
235-238[err] C 111 - CH3 - CH20H [err] M p.
189-190[err] C 112 H - CH2OH [err] M p.
224-226[err] C 113 H - CH2OH [err] M p.
117-120[err] C 114* H - CH2OH [err] M p
181- 183[ err] C (deconposed) *: Hydrochl ori 68 55 Table 12 [err] Ex. No.
R1 R2 Physi cal properties 115* [err]
- OCH3 M p. 219-221[err]C (Em&ﬁb!md) 116* -
- OCH3 Mp. >270[err]C 117* [err] - OCH3
M p. 215-217[err] C (deconposed) 118* - OCH( CH3) 2 - OCH3
3
M p. 203-206[err]C H,CO. R
H,CO g ‘ R*
: p I 5
R
NS
N,
Wl o oow® R NRRS | s
|
—CH2OCOCH2NH- 0 N. } - 0
90 |-CH,OH COOC(CHy); 1/\@ M.p. 120-122°C
|
-CH,0COCH,;NH- | _ O N 120
o1 | coocc,), CH,OH m M.p. 136-138 C_
8 ’ l
-CH,0COCH,NH- | -CH,O0COCH,NH- O _N . duct
92 | COOC(CHs), COOC(CH,)s w Oily produ
|
O N M.p. 126-128°C
93* | -CH,OCOCH,NH, |-CH,OH I;@ (decomposed)
X
|
O N M.p. 146-149°C
94+ | -CH,0H _CH,0COCH,NH, l/\@ (decomposed)

: Hydrochloride




(deconposed) 119*

- OCH3

- CHZ) 3CH3 p.
198-201[err] C (deconposed) M p. 190-193[err]C 120* -Q(CH2) 7CH3
- OCH3 (deconposed) 121 - OCH3 M p.
269-270C 122 - OC2H5 - OC2H5 M p. 222C 123***
- OC2H5 - OC2H5 M p. 141C*: Hydrochl oride ***:
D hydrate 56 Table 13 [err] Ex. No. R3 R4
properties 124* -OCH3 -OCH3 -CH2OH st H M p. >250[err]C
*: Hydrochl oride 57
Table 8 (No. 2
Ex. Physical
No. R3 R4 -NR*R¢ properties
|
. . O N M.p. 165-168°C
Q§*k CH20COCH2NH2 CHzOCOCHzNHz w ( decompbse d) .
| .
9 |-CH,OH ~CH,OCH,COOC,H; OI’D M.p. 190-192°C
' ™
_ |
97 |-CH,0OCH,COOC,H, -CH,OH OyN M.p. 124-126°C
T |
/ |
98 - CHZ0CH,CO-N__ N—CHj —-CH,0H O-N M.p. 100-102°C
™
99** | -CH,0H -CH,0H ( j M.p. >250°C
H

**; Dihydrochloride




Table 14 [err] Ex. No. - NR5R6 ' Physi cal properties 125*

[err] M p. 197-201[err] C (deconposed) 126
[err] M p. 203-204[err]C 127 [err]
M p. 223-225[err]C 128 [err] M p. 220-221[err] C *:

Hydrochl ori de 58 Exanple | A suspension of _

1- (4-pyridyl)-2, 3-bi s(acetoxynet hyl)-6, 7-di.et hoxy- napht hal ene N-oxide (3.5
g) and 1-chloroisoquinoline (1.26 g) in i tylene (30 mM) is heated with
stirring at 150-160[err]C. After the reaction is conplete, the 5 . mxture
is concentrated under reduced pressure tBableSove the solvent, and nethyl ene
chl ori de and an aqueous sodi um hydrogen carbonate solution are added to the
resulting residue. The nethylene chloride |ayer is separated, washed,

dried, and concentrated under red ta.remove the solvent. The
residue is purified by silica gel colu togp hy (solvent; 10

chl orof orm acetone = 30:1) to gi Vﬁ_l O

1-[ 2-(1-oxo-1, 2-di hydr oi soqui nol i 3?9I ) - 4-
pyridyl]-2, 3-bi s(acet oxymet hyl ) -6, 7- di et hoxysapht hal ene (1.85 g) which is

N R’
~R¢
Ex. No. -NR5RS Physical properties
P M.p. 231-232°C
100* “N\_,Q (decomposed)
~ M.p. 200-203°C
101* I{:@ (decomposed)
102 - : >(°] M.p. 100-103°C
o _
103* —_ =0 M.p. >250°C

*; Hydrochloride



Jisted in Table 1. Mp. 90-93[err]C Exanple 2 15 To a suspension of’
1- (4-pyridyl)-2, 3-bis(acet oxynet hyl)-6, 7-di met hoxy- napht hal ene N-oxi de
(2.13 g) and 2-chloroquinoline (1.64 g) in dinethyl- formamde (5 m) is
poured several drops of a solution of hydrogen chloride in dioxane, and the
m xture is heated with stirring at 120-130[err]C. After the reaction is
conplete, the mxture is concentrated undgg reduced pressure to 20 renove
t he sol vent, and net hyl ene chl oride and af®aqueous sodi um hydrogen
carbonate solution are added to the resulting residue. The nethyl ene
chloride layer is separated, washed, drilable Hhd concentrated under reduced
pressure to renove the solvent. To the residue are added pyridine (5 m)
and acetic anhydride (1.0 nl) undeglicescogling and the mxture is stirred
at room25 tenperature for two hourg e th®@H eaction is conplete, the
m xture is 59 concentrated under,rhaduded presoyre to renove the sol vent,
and to the residue are added ethylR&cetateYand™water. The ethyl acetate

| ayer is separated, washed, dried and concgntrated under reduced pressure.
The residue is purified by silica gel collimjlchr gyt ography (solvent;

chl orof orm acetone = 5:1) to give 1-[2-(2®& s

oxo- 1, 2-di hydroqui nolin-1-yl)-4-pyridyl]-2, -bpgﬁgﬁetoxynethyl)-6,7-dinetho
xy- napht halene (1.20 g) which is listed in Table 1.

Ex. No. R! R2 —NR3R6 Physical properties
/
~ N Ny | Mp.211215°C
104 | -OCH; | -OGC,Hy N= = (decomposed)

M.p. 207-211°C

105* | -OCHs | —OC,Hs (decomposed)

M.p. 200-202°C

106* | -OCH; | -OCHj; (decomposed)

M.p. 252-255°C

107* | -OCH; | -OCH;3 (decomposed)
. - SN
108 | -OCH; | -OCH; | = N ] M.p. 5250°C
OH
109 —OCH; —OCH,4 -~NHNHCOCH; M.p. 154-156°C

*. Hydrochloride



M p. 181-184[err]C Exanple 3 To a suspen5|on of .

1- (4-pyridyl)-2, 3-bi s(acet oxynet hyl ) - 6, 7- di nmet hoxy- 10 napht hal ene
N-oxide (3.5 g) and 2-chloro-5-nitropyridine (13.0 g) in xylene (30 m) is
added several drops of a solution of hydrogen brom de in acetic acid, and
the mxture is heated with stirring at 140-150[err]C. After the reaction is
conplete, the mxture is concentrated ungFr reduced pressure to renove the
sol vent, and chl orof orm and an aqueous s dﬁun1hydrogen carbonat e sol ution
are added to 15 the resulting residue. The chloroform|ayer is separated,
washed, dried, and concentrated under rkalebll pressure to renove the

sol vent. The reS|due is purified by silica gel colum chromatography
(solvent; chloroformacetone = 50}It A (R3

2-[ 2- oxo-1, 2- dlhydro 2-ni tropyridi VY1 dyl }-2, 3-bis-

»

satuti on of

idyl]-2, 3-

B4 grsin methanol (50 m) is
¥, The mxture is stirred
nxpere i s added sodi um

1. 20 Mp 81- 84[err]CEan§pe4To ;
1-[ 2-(1-oxo-1, 2-di hydroi soquinolin-2-yl)-4
bi s(acet oxynet hyl ) - 6, 7- di et hoxynapht hal ene
added sodi um net hoxi de (0.52 g) under ice-
at 25 roomtenperature for 2.5 hours. To the

met hoxi de 60 (0 17 g) under ice-cooling, and the mxture is stirred at
t t 1 Y
roomt enperatur EleNo - R3 . R4 -NR3RS Physical properties
|
110 |-CH; | -CH,0H | OsN M.p. 235-238°C

18

L |
111 | -CH, | -CH,0H u M.p. 189-190°C
CHs
|

112 H |-CH,0H Of‘/\l@ M.p. 224-226°C
N

113 H | -CH,0H P M.p. 117-120°C
| CH,3
| Og N M.p. 181-183°C
114+ | H |-CH,OH Oth B omposet)
\—/

*: Hydrochloride



hour. Acetic acid (0.74 m) is added to the reaction m xture under

i cecooling, and the nmixture is concentrated under reduced pressure to

renmove the solvent. To the residue are added nethyl ene chloride and an

aqueous sodi um hydrogen 5 carbonate solution, and the nethyl ene chloride

| ayer is separated, washed, dried and concentrated under reduced pressure

to renove the solvent. The residue is purified by silica gel colum

- chromat ography (sol vent; chl or of or m et hanéP = 25° 1) togive 1 -[2-( 1

-ox0-1 , 2-di hydroi soqui nol i n-2-yl)-4-pyridyl]-2, 3-bis-

(hydr oxyrret hyl ) - 6, 7- di et hoxynapht hal ene TabledR g) which is listed in Table

. 10 Mp. 131-134[err]C Exanple 5 To a sol ution of

1 {2- 2- oxo- 1, 2-di hydr o- 5- nltropykudln 1-yl]-4-pyridyl}-

2, 3-bi s(acet oxynmet hyl ) - 6, 7- di nmet hoxyyé&pht eneQH. 83 g) in nethanol (50

n1) i s added sodi um net hoxi de (0.72 ¢ i ceygool ing. The mxture is

stirred at 15 roomtenperature R6F orie N . 1 i

acetic acid (0.8 m) under ice-cooling, apd the m xture is concentrated

under reduced pressure to renove the sol % the residue are added

chl orof orm and an aqueous sodi um hydr ogeks G2 pat e~sol ution, and the

chloroform | ayer is separated, washed, dri‘e ntrat ed under reduced

pressure to renove the solvent. 20 The resi gpuri fied by silica gel

col utm chr omat ogr aphy (sol vent; chl orof orm acet = 3:1), and crystallized
Fhydro-5-nitropyridin- 1

fromethyl acetate to give 1-{2-[2- oxo- 1 ,2-4
-yl]-4-pyridyl } -2,3-bis(hydroxynethyl)-6, 7- Ht hoxynapht hal ene (0.81 g)
which is listed in Table 1. Mp. 248-251[err] géconposed) 25 Exanpl e 6

Ex. No. R! R2 Physical properties
L15e _0/\© _ocH, M.p. 219-221°C
(decomposed)
116* -OH -OCH; M.p. >270°C
’-O\O M.p. 215-217°C
117* -OCH -
3 (decomposed)
118* | ~-OCH(CH,), ~OCH, M.p. 203-206°C
(decomposed)
. 0
119 | -O(CH,CH, |  -OCH, M.p. 198-201°C
_ (decomposed)
" o
120+ | -O(CH,),CH, ~OCH, Mp. 190-193°C
(decomposed)
121 -OCH; ~OCH; M.p. 269-270°C
122 -OC,H; -0C,H; M.p. 222°C
123%:%% -0OC,H; -OC,H; M.p. 141°C

- *: Hydrochloride
*%%*. Dihydrate



61 (1) To a suspensi on of :
1- (2-brono-4-pyridyl)-2, 3-bi s(net hoxycar bonyl ) -6, 7- di net hoxynapht hal ene
(15.0 g) in tetrahydrofuran (150 m) is added sodi um borohydride (6.16 g),
and the mxture is refluxed. To the mxture is added a m xture of nethanol
(60 mM) and tetrahydrofuran (60 m ) under reflux over a 5 period of five
hours. After the reaction is conplete, th 3 m xture i s concentrated under
reduced pressure to renove the sol vent, ] met hyl chloride are an aqueous
sodi um hydrogen carbonate solution are added to the residue. The nethyl ene
chloride | ayer is separated, washed, drilabhleatdl concentrated under reduced
pressure to renpve the solvent. The residue is crystallized from10

i sopropyl ether to give 1-(2-bronrd . dyl )g2, 3- bi s(hydr oxynet hyl)-6, 7-

di met hoxynapht hal ene (11.86 g). Mp: err]C (2) A sol ution of

2- hydr oxyqui noxal i ne (2.92 g) |n oxJrgri de (20 ml) is cooled with

i ce under nitrogen atnosphere, theret- i Radded 60 % 15 sodi um
hydride (0.78 g). The m xture |s stirred At roomtenperature for 15

m nutes, and thereto is added copper (I _iqnlde(14 19 g). The m xture is
stirred at 120[err]C for 15 m nutes, and ole omtenperature. To the
m xture i s added
1- (2- br omo- 4-pyridyl)-2, 3- bls(hydroxynethyl) 6{1- hoxynapht hal ene (2.02
g), and the m xture is stlrred at 120[err]C for |[five hours. After the
reaction is 20 conplete, to the mxture are d ethyl acetate and
aqueous ammoni a, and the

Physical
properties

124% | -OCH; | -OCH; | CH,OH| H | Mp.>250°C

Ex. No. Rl R2 R3 . R4

*. Hydrochloride



ethyl acetate layer is collected. The ethyl acetate layer is filtered,
washed, dried, and concentrated under reduced pressure to renove the
solvent. The residue is purified by silica gel colum chronat ography
(solvent; chloroformnmethanol = 20:1) to give

1-[ 2- (2-oxo0- 1, 2-di hydroqui noxal i n-1-yl )-4-pyridyl]-2,3-bis- 25

(hydr oxynet hyl ) - 6, 7- di net hoxynapht hal ene (450 ng), which is listed in Table
62 2. Mp. 158-165[err] C (deconposed) Ex le 7 A solution of

2- hydr oxy-4-[ 2- (1- pi peri di no) et hyl ] am noqui noline (3.26 5 g) in

di methyl formam de (10 m) is cool ed w tTabl€®4under nitrogen atnosphere. To
the mxture is added 60 % sodi um hydride (0.48 g), and the mxture is
stirred at roomtenperature for Higutes. Jo the mixture is added copper
(1) iodide (2.29 g), and the mxtUré& iy T reg atOH20[err] C for 30

m nutes. The mxture i s cooled to roomig alure, and thereto is added

5t hyl ) - 6, 7- di net hoxynapht hal ene
(2.43 g), and the mxture is stirred at 120[grr]C for five hours. After the
reaction is conplete, to the mxture are adfed ethﬁg acet ate and aqueous
ammoni a, and the ethyl acetate layer is col%geted-®The ethyl acetate |ayer
is filtered, washed, dried, and concentrated undergygeduced pressure to
renove the solvent. The residue is purified by silTca 15 gel colum

chromat ogr aphy (solvent; chloroformnethanol = 6:1), and thereto is
Ex. No. —NRSRS Physical properties
125* M.p. 197-201°C
(decomposed)
|
N'N 0
126 O ' O M.p. 203-204°C
|
NJQ 0]
127 O ' O M.p. 223-225°C
Ci
|
NJ@ 0]
128 I M.p. 220-221°C
H;C

*. Hydrochloride



added several drops of a solution of hydrogen chloride in dioxane to
crystallize. The precipitated crystals are washed, and dried to give
1-{2-[2-0x0-4-[2-(1- piperidino)ethyl] am no- 1,2-dihydroquinolin-

" 1-yl]-4-pyridyl } -2,3-bis(hydroxy- nethyl)-6, 7-di net hoxynapht hal ene
hydrochl oride (210 ng), which is listed in 20 Table 2. Mp. >220[err]C
Exanpl es 8-57 1 -(2-Brono-4-pyridyl)-2,3-hj s(hydroxynethyl)-6, 7-di net hoxy-
napht hal ene and the correspondi ng nitrog cont ai ni ng conpounds [II1] are
25 treated in the sanme manner as in Exanple 6-(2) or Exanple 7 to give

t he 63 colfxampisias listed in Table 2. Exanple 58 (1)

1- (2- Brono- 4-pyridyl)-2, 3-bi s(net hoxycar bonyl ) - 6- et hoxy- 7- net hoxy-

napht hal ene is tr @asigpensionof Isalpyidyl)<d,3-dis(atetbx 1B6{Tidietlioxg-ve 1-(2-
5 br ono- 4- pyridyl ) -2, 3-bi s(hydr oxyrryel?%/l) é et hogyat?}@rret hoxynaﬁthal ene.

Mp. 156-157 hﬁph&ﬁlﬁa)N-oﬂtfé @BbS’F?? afd QdeHlbralfshuinGlisd( I.26 Y il nie@itylene (30

mtrogen cont al ni ng COI'T'pOUﬂd are treat ed in the sanme manner as in

Exanpl e 7 1 0 nglh Yeheatéd with stirAnp 4t 'ISG‘JIBWG @ﬁﬁrnﬂ@&@&ﬂtﬁ%‘ 1§‘é8m%1é‘th the
}pyridin-4-yl]-2,3-bi s(hydroxyfret hyl) et hoxy- 7- net hoxynapht hal ene

hydrochl gri d?mx’M"rb"x? cbﬁcédtt%i&ﬂuhdhr%ﬁﬁ@edgpressure to remove the solvent, and
methylene chloride and an aqueous sodium hydrogen carbonate solution are
added to the resulting residue. The methylene chloride layer is separated,
washed, dried, and concentrated under reduced pressure to remove the solvent.
The residue is purified by silica gel column chromatography (solvent;

10 chloroform:acetone = 30:1) to give 1-[2-(1-0xo0-1,2-dihydroisoquinolin-2-yl)-4-
pyridyl]-2,3-bis(acetoxymethyl)-6,7-diethoxynaphthalene (1.85 g) which is
listed in Table 1. |

M.p. 90-93°C
Example 2 .

15 To a suspension of 1-(4-pyridy1)-2,3-bis(acetoxymethyl)-6;7-dimethoxy-
naphthalene N-oxide (2.13 g) and 2-chloroquinoline (1.64 g) in dimethyl-
formamide (5 ml) is poured several drops of a solution of hydrogen chloride in
dioxane, and the mixture is heated with stirring at 120-130°C. After the
reaction is complete, the mixture is concentrated undér reduced pressure to

20  remove the solvent, and methylene chloride and an aqueous sodium hydrogen
carbonate solution are added to the resulting residue. The methylene chloride
layer is separated, washed, dried, and concentrated under reduced pressure to
remove the solvent. To the residue are added pyridine (5 ml) and acetic
anhydride (1.0 ml) under ice-cooling, and thé mixture is stirred at room

25  temperature for two hours. After the reaction is complete, the mixture is



M p. 215-218[err]C (deconposed) Sulfate: Mp. >250[err] C Met hanesul f onate:
15 - M p. 205-215[err]C (deconposed) Exanples 59-60 (1) 1
-(2-Brono-4-pyridyl)-2, 3-bi s(nmet hoxycar bonyl ) napht hal ene is treated in the
same manner as in Exanple 6-(1) -to give 1-(2-brono-4-pyridyl)-2, 3-bis-
(hydr oxynet hyl ) napht hal ene. 20 M p. 108-109[err]C (2) The above
product and the correspondi ng nitrogen-cogbaining conpounds [II11] are
treated in the sane manner as in Exanple 6<(2) or Exanple 7 to give the
conmpounds as listed in Table 3. Exanples 61-62 25 (1) i

1- ( 2- Br onp- 5- gandedyratedymiapiredueedrpressue bo mgmpve the solvent @and-to the gesidue
napht halene is treated in the sanme manner as in Exanple 6-(1) to give 1-(2-
br ono- 5- pyr i dsie)adeled-ethyl(doptteo apdetater. ) The ethyil metdatexdayepist sephmated, iashed,
185-186[ err] C (deconposed) (2) The above product and the corresponding

ni trogen- cont driad agd Soncemraed onder{redudedpressure At residubéds parifiedbyrsilicas

I n Exanple 6-(2) or Exanple
gel column chromatography (solvent; chloroform:acetone = 5:1) to give 1-[2-(2-
5  oxo-1,2-dihydroquinolin-1-yl)-4-pyridyl]-2,3-bis(acetoxymethyl)-6,7-dimethoxy-
naphthalene (1.20 g) which is listed in Table 1.
M.p. 181-184°C
Example 3
To a suspension of 1-(4-pyridyl)-2,3-bis(acetoxymethyl)-6,7-dimethoxy-
10 naphthalene N-oxide (3.5 g) and 2-chloro-5-nitropyridine (13.0 g) in xylene (30
ml) is added several drops of a solution of hydrogen bromide in acetic acid, and
the mixture is heated with stirring at 140-150°C. After the reaction is complete,
the mixture is concentrated under reduced pressure to remove the solvent, and
chloroform and an aqueous sodium hydrogen carbonate solution are added to
15  the resulting residue. The chloroform layer is separated, washed, dried, and
concentrated under reduced pressuré to remove the solvent. The residue is
purified by silica gel column chromatography (solvent; chloroform:acetone =
50:1) to give 1-{2-[2-ox0-1,2-dihydro-2-nitropyridin-1-yl]-4-pyridyl}-2,3-bis-
(acetoxymethyl)-6,7-dimethoxynaphthalene (1.83 g) which is listed in Table 1.

20 M.p. 81-84°C
Example 4

To a solution of 1-[2-(1-oxo-1,2-dihydroisoquinolin-2-y1)-4-pyridyl]-2,3-
bis(acetoxymethyl)-6,7-diethoxynaphthalene (1.84 g) in methanol (50 ml) is
added sodium methoxide (0.52 g) under ice-cooling. The mixture is stirred at

25 room temperature for 2.5 hours. To the mixture is added sodium methoxide



7 to give the conpounds as listed in Table 4. Exanple 63 (1) To a
suspensi on of 1-(2-brono-6-pyridyl)-2,3-bis(nmethoxycarbonyl)-6,7-

di met hoxynapht hal ene (715 ng) in tetrahydrofuran (20 m) is added lithium
10 borohydride (174 ng), and the m xture is refluxed. To the m xture is
added dropwi se a m xture of methanol (2.2 nl) and tetrahydrofuran (10 ni)
under reflux over a period of two hours. ,6ter the reaction is conplete,
the m xture is concentrated under reduce pressure to renove the sol vent,
and ethyl acetate and water are added to the residue. The ethyl acetate

| ayer is sepé.47 glundér icewasling, andt thednixsung is stitred @t soasn temperaturefot eae
pressure to renove the solvent. The residue is purified by silica gel

col umn chr onhowgr Apétic 4cidi(0Fdtml)dbadded w thereadtiommixtutsuidertioe-gookng,

1- (2- bronmo- 6- pyridyl)-2, 3-bi s(hydroxy- nethyl)-6, 7-di net hoxynapht hal ene
(505 ny). M pnd Hmif@Feis deaceftratedAnder reduced pressure to remove the solvent.

1- (2- Brono- 6-pyridyl)-2, 3-bi s(hydroxynet hyl ) -6, 7-di net hoxy- napht hal ene and

the correspomdithe reditine® drnadded mithylehecchlpeide dnllldn dqueons isodiane Hydrogehe
same manner as in Exanple 6-(2) to give 1-[2-(2-oxo0-1,2-di hydro- quinolin-

|1s ly: )S fggl |d|n @glt_xgjghhﬂe m%t?oxblaﬁehuel hietuywetllg ghlloz{%ezl?g]e%ﬁtdepmm K dshké driedvhi ch
and concentrated under reduced pressure to remove the solvent. The residue is
purified by silica gel column chromatography (solvent; chloroform:ethanol =
25:1) to give 1-[2-(1-ox0-1,2-dihydroisoquinolin-2-yl)-4-pyridyl]-2,3-bis-
(hydroxymethyl)-6,7-diethoxynaphthalene (0.95 g) which is listed in Table 1.
10 M.p. 131-134°C
Example S
To a solution of 1-{2-[2-0x0-1,2-dihydro-5-nitropyridin- 1-yl]-4-pyridyl }-
2,3-bis(acetoxymethyl)-6,7-dimethoxynaphthalene (1.83 g) in methanol (50 ml)
is added sodium methoxide (0.72 g) under ice-cooling. The mixture is stirred at
15 room temperature for one hour. To the mixture is added acetic acid (0.8 mi)
under ice-cooling, and the mixture is concentrated under reduced pressure to
remove the solvent. To the residue are added chloroform and an aqueous
sodium hydrogen carbonate solution, and the chloroform layer is separated,
washed, dried and concentrated under reduced pressure to remove the solvent.
20  The residue is purified by silica gel column chromatography (solvent;
chloroform:acetone = 3:1), and crystallized from ethyl acetate to give 1-{2-[2-
0xo0-1,2-dihydro-5-nitropyridin-1-y1]-4-pyridyl}-2,3-bis(hydroxymethyl)-6,7-
dimethoxynaphthalene (0.81 g) which is listed in Table 1.
M.p. 248-251°C (decomposed)

25  Example 6



Example 64 1 -(2-Brono-4-pyridyl)-2,3-bi s(hydroxynethyl)-6, 7-di net hoxy-
napht hal ene and potassium phthalimde are treated in the sanme nmanner as in
Exanple 6-(2) to give 1-(2-am no-4-pyridyl)-2,3-bis(hydroxynethyl)-6,7- 5
di met hoxynapht hal ene which is a hydrolysis product of 1-(2-phthalim de-4-
pyridyl) -2, 3-bi s(hydroxymnet hyl ) -6, 7- di met hoxynapht hal ene and listed in
Table 6. Mp. 99-103[err] C Exanple 65 10

1- (2- Brono- 4- pyridyl) -2, 3- bi s( hydr oxynet h)ﬁl) -6, 7-di met hoxy- napht hal ene and
2- oxobenzoxazolidine are treated in the sane manner as Exanpl e 6-(2; to

gi ve 1-[2-(2-tydr okyprsusgension obl42hromoyd-pyeidylb2.S¢bigtnethoxycarbonyl)-6,7-

nmet hyl ) - 6, 7- di met hoxynapht hal ene which is a hydrol ysis product of 1-[2-(2-

oxobenzoxazol didiethGxyradphthabene (hl.Q g) irB tdtrahydycfucary (EIOhml)) is Gidded isodiumoxy- 15
napht hal ene and listed in Table 6. Mp. 90-93[err]C Exanple 66 (1) To a

suspensi on of bdrohgdrige (6l 6)g) 2ar theshinttfeds yeflukethyT tife mixture is added a
di met hoxynapht hal ene N-oxide (1.99 g) in toluene (10 mM) is added 2-chl oro-

20 qui nol i nmix@redf Methahdl (6Em) Ahd tetrahydasiiesh (0valdimies réfluodér 20

solution of hydrogen bromde in acetic acid, and the m xture is refluxed

for 15 hogrs. ?éﬁéd?bf five hBuis. UAftet EheCreROESH Tsedarhiplenty ehie hktueeTs dUmReAtraRd! O
renove the solvent, water and nethyl ene chloride are added to the residue.

mgr ggexalc grebg%%gtrerwﬁ‘cdﬁ prlebdifte tS rétlbye Rdsd9e it lafid théthy PEhiBHHE QS ag 0di UM
aqueous sodium hydrogen carbonate solution are added to the residue. The
methylene chloride layer is separated, washed, dried and concentrated under
reduced pressure to remove the solvent. The residue is crystallized from

10 isopropyl ether to give 1-(2-bromo-4-pyridyl)-2,3-bisthydroxymethyl)-6,7-
dimethoxynaphthalene (11.86 g).

M.p. 177-179°C
(2) A solution of 2-hydroxyquinoxaline (2.92 g) in dimethylformamide (20
ml) is cooled with ice under nitrogen atmospheré, and thereto is added 60 %

15  sodium hydride (0.78 g). The mixture is stirred at room temperature for 15
minutes, and thereto is added copper (I) iodide (4.19 g). The mixture is stirred at
120°C for 15 minutes, and cooled to room temperature. To the mixture is added
1-(2-bromo-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene (2.02
g), and the mixture is stirred at 120°C for five hours. After the reaction is

20  complete, to the mixture are added ethyl acetate and aqueous ammonia, and the
ethyl acetate layer is collected. The ethyl acetate layer is filtered, washed, dried,
and concentrated under reduced pressure to ;’emove the solvent. The residue is
purified by silica gel column chromatography (solvent; chloroform:methanol =
20:1) to give 1-[2-(2-0x0-1,2-dihydroquinoxalin-1-yl)-4-pyridy1}-2,3-bis-

25  (hydroxymethyl)-6,7-dimethoxynaphthalene (450 mg), which is listed in Table



25 solution. The mixture is extracted with nethylene chloride, and the
~extract is 66 washed, dried and concentrated under reduced pressure to
renove the solvent. The residue is purified by silica gel colum
chromat ogr aphy (solvent; chloroformacetone = 4:1) to give 1-[2-(2-o0xo0-

1, 2-di hydroqui nolin- 1-yl)-4-
pyridyI]-2,3-bis(nethoxycarbonyl)-G,?-mr@%hoxynaphthalene (2.60 g). 5
Mp. >230[err]C (2) To a suspension of 6

1-[ 2- (2-oxo0- 1, 2-di hydroqui nol i n-1-yl)-4-pyridyl]-2, 3-

bi s(met hoxyc@r bonyl ) - 6, 7- di net hoxynapht hal ene (200 ng) in tetrahydrofuran
i s added sodi um borohydride (36 ng), and the m xture is refluxed. To the

m xture i s added Nﬁph@ggl]ﬁﬁeci?(detam!gagw) refl ux over a period of one hour.
The 10 m xture is cooled to roomtenperature, and thereto is added sodi um

bor ohydri de E%%{&'] To the m xture is added nethanol (0.3 m) under reflux
over a period of ‘one hour. After the reaction is conplete, nethylene

chi oride and di | upego e OF DL ByAxp- o A1 Jothyfimiosiitne (Bi26

met hyl ene chl oride [ayer is separa hed, dried and concentrated under
(E9UCC0, 81 SR eIt (105nBL K60k IR e gy
T.1) - pyr 1 a5 peni3ngedy RARELO% bR hydrids (048 ) and the mixure iy afed,
ey | e ol wifBlinte £ Ps oAl To e iR B 56 Bhdder &bt R1'iBARY
(2.29 g), and the mixture is stirred at 120°C for 30 minutes. The mixture is
cooled to room temperature, and thereto is added 1-(2-bromo-4-pyridyl)-2,3-
10  bis(hydroxymethyl)-6,7-dimethoxynaphthalene (2.43 g), and the mixture is
stirred at 120°C for five hours. After the reaction is complete, to the mixture are
added ethyl acetate and aqueous ammonia, and the ethyl acetate layer is
collected. The ethyl acetate layer is filtered, washed, dried, and concentrated
under reduced pressure to remove the solvent. The residue is purified by silica
15 gel column chromatography (solvent; chloroform:methanol = 6:1), and thereto is
added several drops of a solution of hydrogen chloride in dioxane to crystallize.
The precipitated crystals are washed, and dried to give 1-{2-[2-0x0-4-[2-(1-
piperidino)ethyl]amino-1,2-dihydroquinolin-1-yl1]-4-pyridyl}-2,3-bis(hydroxy-
methyl)-6,7-dimethoxynaphthalene hydrochloride (210 mg), which is listed in

20  Table2.
M.p. >220°C
Ex les 8-

1-(2-Bromo-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxy-
naphthalene and the corresponding nitrogen-containing coinpbunds [III] are

25 treated in the same manner as in Example 6-(2) or Example 7 to give the



20 Exanple 67 (1) -
1-(4- Pyridyl)-2, 3- bi s(net hoxycar bonyl ) 6, 7- di met hoxynapht hal ene N- oxi de
and 4-[3-(1-im dazol yl ) propyl ] am no- 2-chl oroqui noline are treated in the
same manner as in Exanple 66-(1) to give 1-{2-[2-o0x0-4-[3-(1-im dazolyl)-
propyl]am no- 1 ,2-di hydroquinolin- 1 -yl]-4-pyridyl )

-2, 3-bi s(net hoxycar bonyl )- 25 6, 7- di met hoxynapht hal ene which is listed in
Tabl e 15. 67 Mp. 142-148[err]C (2) To 63 suspensi on of the above product
(2.2 g) in tetrahydrofuran is added sodi um borohydride (640 ng), and the

m xture is retbipednds'as ifted #h Table2,i s added dropwi se a m xture of nethanol
(5.4 mM) and tetrahydrofuran (6 m) under 5 reflux over a period of two

hours. The m . sdsggcooled to roomtenperature, and thereto is added
sodi um bor ohydri gg (400 ng). To the mixture is added dropw se methanol (3.4

an aqueous Sodbum i Sag SRraly B2 M e ot rubolf BGOSR T-BefiRIL ' ©
epar i el - vaLhEooafRe 16 Bhi in INEHie MasFE ati e %%*ﬁﬁg#’ﬂe e 83 emove
(S0l vent - Scii SRGPEFEPHHRHIR s Gh e %%hyhcﬁapﬂfc{mi QXU end o

di oxane/ net hanol , ﬁu’td Qfﬁ kozed wi th adding thereto a soI ution of
hydr ogen chl ori de Py é 29 m). The crystals are collected, washed,

and dried to
! (2)  The above product and the corresponding nitrogen-containing

compound [III] are treated in the same manner as in Example 7 to give 1-[2-{4-
(3-pyridyl)-1 (2H)-phthalazinon-2;yl }pyridin-4-y1]-2,3-bis(hydroxymethyl)-6-
10 ethoxy-7-methoxynaphthalene hydrochloride, which is listed in Table 3.
M.p. 215-218°C (decomposed)
Sulfate:
M.p. >250°C
Methanesulfonate:
15 M.p. 205-215°C (decomposed)
Examples 59-60
e)) 1-(2—Bromo-4-pyridyl)-2,3-bis(methoxycarbonyl)naphfhalene is treated
in the same manner as in Example 6-(1) to give 1-(2-bromo-4-pyridyl)-2,3-bis-
(hydroxymethyl)naphthalene.
20 M.p. 108-109°C
(2)  The above product and the corresponding nitrogen-containing
compounds [III] are treated in the same manner as in Example 6-(2) or Example
7 to give the compounds as listed in Table 3. |
mples 61-

25 1-(2-Bromo-5-pyridyl)-2,3-bis(methoxycarbony1)-6,7-dimethoxy-



15 gi ve
1-{2-[2-0x0-4-[3-(1-imdazol yl)propyl]am no-1, 2-di hydroqui nolin-1-yl]-4-
pyridyl)-2, 3-bi s(hydroxynet hyl ) -6, 7- di net hoxynapht hal ene hydrochl ori de (90
ng), which is listed in Table 6. Mp. >220[err] C Exanpl es 68-72 20 (1)
1- (4-Pyridyl)-2, 3-bi s(net hoxycar bonyl ) -6, 7-di met hoxy(or diethoxy) -
napht hal ene N-oxi de and the correspondin%%galogeno-nitrogen-containing
conpounds [V] are treated in the sane nm r as in Exanple 66-(1) to give

t he conpounds as listed in Table 15. 68 Table 15 [err] Physical Ex. No.
R1 Rmaphthalene is n@sted in the same manner apimPramples6-€¥) O1give 1-QcH3

- OCH3 [err] M p. 142-148[err]C 68-(1) -0C2H5

- OC2H5 brombeﬁ-p]yndyl) -2,3- bls(hydromthﬁﬁ-&ﬂchmﬂﬁ)@&aph,t}haleneOCHS - OCH3
[err] M p. 136-138[err]C 70-(1) - [err]
M p. 206-210[err] Mbl-185)186°cq&d5mpo§§aé [err] M p.
214-217[err]C 72-(1) . - [err] M p.

135-138[err] @) The above product and the corresponding nitrogen-containing
5 compounds [III] are treated in the same manner as in Example 6-(2) or Example
7 to give the compounds as listed in Table 4. .
Example 63
(1)  To a suspension of 1-(2-bromo-6-pyridyl)-2,3-bis(met_hoxycarbonyl)-6,7-
dimethoxynaphthalene (715 mg) in tetrahydrofuran (20 ml) is added lithium
10 borohydride (174 mg), and the mixture is refluxed. To the mixture is added
dropwise a mixture of methanol (2.2 ml) and tetrahydrofuran (10 ml) under
reflux over a period of two hours. After the reaction is complete, the mixture is
concentrated under reduced pressure to remove the solvent, and ethyi acetate
. and water are added to the residue. The ethyl acetate layer is separated,
15  washed, dried, and concentrated under reduced pressure to remove the solvent.
The residue is purified by silica gel column chromatography (solvent;
 chloroform:methanol = 15 :1) to give 1;(2-bromo-6-pyridyl)-2,3-bis(hydroxy-
methyl)-6,7-dimethoxynaphthalene (505 mg).
M.p. 107-108°C
20 (2 1-(2-Bromo-6-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxy-
naphthalene and the corresponding nitrogen-containing compoﬁnd [I1] are
treated in the same manner as in Example 6-(2) to give 1-[2-(2-0x0-1,2-dihydro-
quinolin-1-yl)pyridin-6-y1]-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene,
which is listed in Table 5.
25 M.p. 142-143°C



69 (2) 'The conpounds obtained in the above (1) are treated in the sane
manner as in Exanple 66-(2) to give the conpounds as listed in Table 6.
Exanple 73 (1) 1

- (4-Pyridyl)-2, 3-bi s(met hoxycarbonyl ) -6, 7- di met hoxynapht hal ene N- 5 oxi de
and 2-chl oro-4-benzyl oxycar bonyl net hoxyqui noline are treated in the sane
manner as in Exanple 66-(1) to give 1-[2-é§-oxo-4-benzy|Oxycarbonyl-

met hoxy-1 , 2-di hydroqui nolin- 1
-yl)-4-pyridyl]-2, 3-bi s(nmet hoxycarbonyl)-6, 7- di met hoxynapht hal ene. M p.
186- 189[ err ] Exanple®4 The conpound obtained in the above (1) is treated in
the sanme manner as in Exanple 66-(2) to give

1-{2-[ 2- 0x0- 4- ( 2- hiy(R-Brymiokb: gyhditl)Zz ,Bibis(ty droxymethy i)+6,7-Himgthiox$- pyr i dyl }
-2, 3-bi s(hydr oxynet hyl ) - 6, 7- di met hoxynapht hal ene which is listed in Table

6. Mp. 100- thaldrie rophthalimidexa@nreatedin the same manner as in
1- (4-Pyridyl)-2, 3-bi s(nmethoxycarbonyl ) -6, 7-di net hoxynapht hal ene N- oxi de

and 2-chl oro Exaﬁmefm{zmef‘gwéomzlﬁuhaai-pyﬁdﬂoﬂz 3bedhpdrok :rietlﬁylwm manner

as in Exanple 66-(1) to give 1-[2-(2-0x0-4- rmrpho |nocargonyl

di hyd | , 1 hoxy-
26 y L gg lr?t Eg l%ﬁgtﬂoxﬁaﬁhﬂ?%gﬂmch i3 adyRirSIySR PrORKess L LIy ﬁmﬁalﬁnfaew oxy

pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene and listed in Table

6.
M.p. 99-103°C
Example 65
10 1-(2-Bromo-4-pyridy))-2,3-bis(hydroxymethyl)-6,7-dimethoxy-

naphthalene and 2-oxobenzoxazolidine are treated in the same manner as
Example 6-(2) to give 1-[2-(2-hydroxyphenyl)amino-4-pyridyl)-2,3-bisthydroxy-
methyl)-6,7-dimethoxynaphthalene which is a hydrolysis product of 1-[2-(2-.
oxobenzoxazolidin-3-yl)-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxy-
15  naphthalene and listed in Table 6.
. M.p. 90-93°C
Example 66
(1)  To a suspension of 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-
dimethoxynaphthalene N-oxide (1.99 g) in toluene (10 ml) is added 2-chloro-
20  quinoline (3.27 g). To the mixture is added five drops of a 30 % solution of
hydrogen bromide in acetic acid, and the mixture is refluxed for 15 hours. After
the mixture is concentrated under reduced pressure to remove the solvent,
water and methylene chloride are added to the residue. The pH value e of the
mixture is adjusted to pH 8 with an aqueous sodium hydrogen carbonate

25  solution. The mixture is extracted with methylene chloride, and the extract is



(2) The c'orrpouhd obtained in the above (1) is treated in the sane manner

as in Exanple 66-(2) to give .

1- (2-[2- (1- hydroxynet hyl - 3- hydr oxypropyl ) phenyl - : _ _

am no] - 4- pyridyl } - 2, 3- bi s(hydroxynet hyl ) - 6, 7- di met hoxynapht hal ene which is

25 listed in Table 6. 70 M p. 204-207[err] C Exanples 75-81 (1)

1- (2- Brono- 4- pyridyl) -2, 3- bi s(net hoxycar bo({;%l ) - 6, 7-di net hoxy- napht hal ene

and the correspondi ng nitrogen-contai ni ng nmpounds (I11) are in 5 t he

same nmanner as in Exanple 6-(2) to give the conpounds as listed in Table

16. 71 TabMashed,[dnied amk congentrated undewRsReced pressureRioyremmie the spbrent.es

75-(1) err] Mp. 176-179[err]C 76-(1) [err]

M p. 123- 126CTheaesidpe isspyrified by silica gel column chromatography (solvent;
chloroform:acetone = 4:1) to give 1-[2-(2-0x0-1,2-dihydroquinolin-1-yl)-4-
pyridyl]-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene (2.60 g).

5 M.p. >230°C ‘
(2) To asuspension of 1-[2-(2-0x0-1,2-dihydroquinolin-1-yl)-4-pyridyl]-2,3-
bis(methoxycarbonyl)-6,7-dimethoxynaphthalene (200 mg) in tetrahydrofuran
is added sodium borohydride (36 mg), and the mixture is refluxed. To the
mixture is added methanol (0.3 ml) under reflux over a period of one hour. The
10  mixture is cooled to room temperature, and thereto is added sodium borohydride
(36 mg). To the mixture is added methanol (0.3 ml) under reflux over a period
of one hour. After the reaétion is complete, methyl'éne chloride and diluted
hydrochloric acid are added to the mixture. The methylene chloride layer is
separated, washed, dried and concentrated under reduced pressure to remove
15  the solvent. The residue is puﬁﬁed by silica gel column chromatography
(solvent; chloroform:methanol = 20:1) to give 1-[2-(2-ox0-1,2-dihydroquinolin-
1-yD)-4-pyridyl]-2,3-bis(hydroxymethy1)-6,7-dimethoxynaphthalene (90 mg),
which is listed in Table 6.
M.p. >230°C (recrystallized from ethyl acetate)
20  Example 67
)] 1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene N-
oxide and 4-[3-(1-imidazolyl)propyl]Jamino-2-chloroquinoline are treated in the
same manner as in Example 66-(1) to give 1-{2—[2—0xo—4-[3-(1-imidazolyl)-
propyllamino- 1 ,2-dihydroquinolin-1-y1]-4-pyridyl}-2,3-bis(methoxycarbonyl)-
25  6,7-dimethoxynaphthalene which is listed in Table 15.



77-(1) [err] Mp. 72-75[err]C 78-(1) [err] '

M p. 181-184[err]C 79- (1) [err] . Mp. 206-209[err]C 80- (D
[err] Mp.71-73C 81 -(1) [err] M p. 81- 84C
72 (2) The conpounds as listed in the above (1) are treated in the sane

manner as in Exanple 66-(2) to give the conpounds as listed in Tables 6 and
7. Exanple 82 (1)

1- (2-Brono- 4-pyridyl)-2, 3- bls(nethoxycar§8hyl) 6, 7- di met hoxy- 5
napht hal ene and 4- hydroxqu|noI|ne are treated in the sane manner as in
Example 6-(2) to gﬂ_el42ﬂ28€@-0x0-1,4-dihydroquinoIin-l-yl)-4-pyridy|]-2,3-
bi s( met hoxycar bonyl , 7-di met hoxynapht hal ene. M p. 264-266[err]C

(deconposed) (£)2) TBhaﬁslrs@eﬁﬁuﬁ d)thé aboes pratduch€2.2bp)vie tefrahydrofuraatisddded t he
same manner as 10 in Exanple 66-(2) to give

1-[2-(4- hydr Q%d'iu%l’hgol%h dﬁ&é (@Wﬁfg@%&lﬁh inficturéis refluxed. To the mixture is
pyridyl]- ydr oxynet hyl ) 7 di met hoxynapht hal ene which is listed in

Table 7. M Pad pyr . %%54 g_rﬁ&a{feloff rRéthdrol (64 ml) and 1 tetrahydrofuran (6 ml) under

1- ( 2- Br ono- met hoxycar bonyl ) -6, 7- di met hoxy-
5  reflux over a period of two hours. The mixture is cooled to room temperature,

and theretd is added sodium borohydride (400 mg). To _the mixture is added
dropwise methanol (3.4 ml) under rgﬂux over a period of 0.5 hour. After the
reaction is complete, an aqueous sodium hydroxide solution and methylene
chloride are added to the mixture under ice-cooling. The methylene chloride
10  layer is separated, washed, dried and concentrated under reduced pressure to
rémove the solvent. The residue is buriﬁed by silica gel column chromato-
graphy (solvent; chloroform:methanol = 2:1), and the resultant is dissolved in
dioxane/methanol, and crystallized with adding thereto a solution of hydrogen
chloride in dioxane (0.29 ml). The cry'stals are collected, washed, and dried to
15 give 1-{2-[2-0x0-4-[3~(1-imidazolyl)propyllamino-1,2-dihydroquinolin-1-yl]-4-
pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene hydrochloride (90
mg), which is listed in Table 6.
M.p. >220°C
Examples 68-72
26 (1)  1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxy(or diethoxy)-
naphthalene N-oxide and the corresponding halogeno-nitrogen-containing
compounds [V] are treated in the same manner as in Example 66-(1) to give the '

compounds as listed in Table 15.



napht hal ene and 5-net hyl - 2-oxopyrrolidine are treated in the sane manner as
in Exanple 6-(2) to give '

1-[ 2-(5-met hyl - 2- oxopyrrolidin-1-yl)-4- pyrldyl] 2, 3-bi s-

(et hoxycar bonyl ) - 6, 7- di met hoxynapht hal ene. M p. 184-186[err]C 20 (2)

The conpound obtained in the above (1) is treated in the sane manner as in
Exanpl e 66-(2) to give 1-[2-(1-nethyl- ﬁdroxybutyl)anino-4-pyridy|]-2,3-
bi s( hydr oxynet hyl ) -6, 7- dlnethoxynaphthal e which is listed in Table 7.

M p. 57-61[err] C Exanple 84.25 (1)

1- (2- Brono- 4- pyridyl) -2, 3-bi s(met hoxycdiablenld ) - 6, 7- di net hoxy- 73
napht hal ene and 2-oxo-1, 2, 3,4-tetrahydroquinoline are treated in the sane
manner as i n Exanple 6-(2) to give 1-[2-(2-o0ox0- 1,2, 3,4-tetrahydroquinolin-
1-yl')- 4-pyridyl]-2, 3-bis(nmethoxygdar bg - 6,&0@0’12?'[ hoxynapht hal ene. M p.
229-233[err]C 5 (2) The conpound 7 in the above (1) is treated in
t he same manner as in Exanple 66-( QAQi 8

1- {2 [2-(3- hydroxypropyl)phenyl]éhlno 4-p r|d9£43CPh

¥l ene which is listed in Table 7.

5

IIiI)aRl-yI)-4-pyri dyl ] -
~pb
R

Physical
properties

67-(1) | -ocH, | -OCH, T\D M.p. 142-148°C

NH(CHy)s—N . \)

Ex. No. Rl R2 —NRSRS

o)

ID

68-(1) | —-OC,Hs | ~OC,Hs M.p. 95-98°C

69-(1) | -OCH; | -OCH; M.p. 136-138°C

NH(CH2)2—

o}

|
70-(1) | ~OCH; | —OCH, EN:r M.p. 206-210°C
' P4

|
0._N

71<1) | -0C,Hs | -OCH, | ID M.p. 214-217°C
"™

) O
721) | -OC,Hy | —OC,H _b_ | Mo 135-138°C




2, 3- bi s( hydroxynet hyl ) -6, 7- di met hoxynapht hal ene (1.39 g) is dissolved in a
m xture of dioxane (10 ml) and nethanol (5 ml), and thereto is added 2M
hydrochloric acid (2 m). The mxture is warned to 50[err]C, and stirred
for 7 hours, and then concentrated under reduced pressure to renove the
solvent. To 15 the residue are added chl oroformand water, and the
chloroform | ayer is separated, washed, dried and concentrated under reduced
pressure to renove the solvent. The resi d@® is purified by silica gel

col um chr omat ogr aphy (sol vent; chl orof orm net hanol = 10:1) to give

1- [ 2- ( 2- ox0- 4¢Py dr Thy coémpouddbpbraimpd motherabove (1) are treated in the same manner
1-yl)-4-pyridyl]-2, 3-bi s(hydroxynet hyl) -6, 7-di met hoxy- 20 napht hal ene

(0.79 g) whi chs irsExarapled56-(2)altive the dérpourfl-ab1ied Il Tasl¥®pl € 86 1-[2-(1
- Ox0- 5- met hoxynet hoxy- 1, 2-di hydroi soqui nolin-2-yl)-4-pyridyl]-

2, 3-bi s( hydrogmm- 6, 7-di net hoxynaphthalene is treated in the sane

74 manner as I n Exanple 85 to give

1-[ 2- (1- oxo- 5¢hyydr = \- ' ' T -6.7-di -
y1) 2 pyridyl § ) 2 3%&%@% )ogﬁgﬁg‘;ilb@es?gﬁio%Ph%’Zydn’énSﬁtt'%xé’lngﬁléfhal Noeh i s

127(5- o 4 SR PR b bpn o Ruatindtine s g il
same manner as in Example 66-(1) to give 1-[2-(2-0x0-4-benzyloxycarbonyl-
methoxy-l,2-dihydroqujnolin—1-yl)-4-pyridyl]-2,3-bis(methoxycarbonyl)—6,7-
dimethoxynaphthalene.

M.p. 186-189°C
10 (2) The compound obtained in the above (1) is treated in the same manner as
in Example 66-(2) to give 1-{2-[2-0x0-4-(2-hydroxyethoxy)-1,2-dihydro-
quinolin-1-y1]-4-pyridyl}-2,3-bisthydroxymethyl)-6,7-dimethoxynaphthalene
which is listed in Table 6.
M.p. 100-110°C (decomposed)
15  Example 74
¢)) 1-(4-Pyridy1)-2,3-bis(methoxycarbonyl)-6,7-dimeth6xynaphtha1ene N-
oxide and 2-chloro-4-morpholinocarbonylquinoline are treated in the same
manner as in Example 66-(1) to give 1-[2-(2-oxo0-4-morpholinocarbonyl-1,2-
dihydroquinolin-1-yl)-4-pyridyl]-2,3-bis(methoxycarbony1)—6,7-dimethoxy-
20 néphthalene.
M.p. 247-249°C
(2)  The compound obtained in the above (1) is treated in the same manner as
in Example 66-(2) to give 1-{2-[2-(1-hydroxymethyl-3-hydroxypropyl)phenyl-
amino]-4-pyridyl}-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene which is
25  listed in'Table 6.



2, 3-bi s(hydr oxynet hyl) - 6, 7- di met hoxynapht hal.ene (0.96 g) is added to a 4 M
sol ution of hydrogen chloride in dioxane (25 m ) under ice-cooling, and the
m xture is stirred at roomtenperature overnight. The m xture is
concentrated 10 under reduced pressure to renove the solvent, and the
residue is purified by silica gel columm chromatography (solvent;

chl or of orm net hanol : acetic acid = 90:10:3),.and crystallized from et hyl
acetate to give 1-[2-(2-oxo-4-carboxy-1,2-(hihydroquinolin-
1-yl)-4-pyridyl]-2,3-bis(hydroxynet hyl)-6, 7-di met hoxy- napht hal ene (0.41 Q)
which is listed i nMabl2847207°C M p. >250[err]C Exanple 88 To a
solution of 1-{2-(2-o0x0-4-bis(2-tert-butyldinethylsilyloxyethyl)-

am nocar bony| Examplés#F#8bqui nol i n-1-yl]-4-pyridyl}-2, 3-bi s(hydroxynet hyl) -
6, 7- di met hoxynapht hal ene (1.9 g) in tetrahydrofuran (20 mM) is added a 1.0
M 20  solutih) of 1¢@tBrimiby-pyridyl)-2B-bisemetitixycarbodylabycditfemany-( 2. 8 nl )
under ice- cooling, and the mxture is stirred at roomtenperature for one

hour. After t haephthalehemd the Cofies lﬂiinghﬁtrﬂkéﬁ-@bﬁtdﬁlﬁngmdrﬁsqgﬂ)’g%gfn

reduced pressure to renove the solvent, and"to the re are ad

met hyl ene5chl gid seniAnasr AR HmsIeE- LY B ORI &ﬁ{hgt ' The
nmet hyl ene chloride layer is 25 s%lparggt)]ed?gq& S ecf,ﬁﬂ%rl e ,a%al?]sgé%fé{n'gge?]lfr at ed
under reducedjgressure to renove 75 the solvent. The residue is purified
by silica gel colum chromatography -



(sol vent; chloroformnethanol = 10:1 ~ 5:1), and triturated with ether to
give 1- {2-(2-0x0-4-bis(2-hydroxyethyl)am nocarbonyl- 1-,2-di hydroqui nolin-
1 -yl)-4- pyridyl}-2,3-bis(hydroxynethyl)-6,7- dlnethoxynaphthalene (0.68 9g)
which is 5 listed in Table 7. Mp. 65-68[err]C Exanple 89 1- {

2-(2- Ox0-4- [4-(2-t-butyl dimethyl silyl oxyethyl)piperazin-1-yl]- carbonyl- 1
, 2-di hydroquinolin- 1 -yl]-4-pyridyl } -2, 3-bis(hydroxynethyl)-6,7- 10

di met hoxynapht hal ene is treated in the s manner as in Exanple 88 to give
1-{2- (2- ox0-4-[ 4-(2-hydroxyet hyl) pi perazi n-1-yl]carbonyl -

, 2-di hydr oqui nol i n- Table 16

1-yl]-4-pyridyl}-2,3-bi s(hydroxynet hyl)-6, 7-di met hoxynapht hal ene which is
listed in Table 7. Mp. 150-153 5 Ex t§§£90-92 A sol ution of
1-[2-(2-o0x0-1, 2- dlhydrqu|noI|nh%¢y ‘QﬁP_ , 3

bls(hydroxynethyl) 6, 7- di met hoxynaphy diégﬂﬁ i n di met hyl f or mam de

(10 M) is added with stirring H3 but oxycar bonyl gl yci ne
(2.1 g) and carbonyldiimdazole (2.14 g) LR dinmethylformam de (5 m ) over a
period of 20 30 mnutes, and the m xtuf®e q. st|r ed at roomtenperature
overnight. To the residue are added ethylg and wat er, and the ethyl
acetate | ayer is separated, washed, dried, andbﬁgn entrated under reduced
pressure to renove the sol vent. The residue is pUleled by silica gel

col um chronatography (solvent chlorofornlnethanol = 20:1) to give
1-[ 2- (2 0XO0- 2- di hydr pere-Reta—25 - -
-yl ) -4-pyri dyI ] 2-(t-bu} g’kylﬂar bonyl aNRﬁBFret hy| [cBhysisal prersries: hy! ) - 3-
|
O N
75-(1) ~ i M.p. 176-179°C
OCH,0CH,3
ON
76-(1 | M.p. 123-126°C
- X (decomposed)
OCHj3
|
77-(1) HiC N0 M.p. 72-75°C
J
| .
78-(1) LN/VEO M.p. 181-184°C
Z CH, - .
i
N._ .0
79-(1) U M.p. 206-209°C
HyC” NF
|
80-(1) ™ M.p. 71-73°C
"
~N
81-(1) N M.p. 81-84°C
o P




76 hydr oxynet hyl - 6, 7- di met hoxynapht hal ene (0.8 g, Exanple 90), .1-[2-(2-0xo0-
1, 2-di hydroqui nolin- 1-yl)-4-pyridyl]-2-hydroxynethyl -3-(t-butoxycarbonyl -
am nonet hyl car bonyl oxymnet hyl ) - 6, 7- di net hoxynapht hal ene (1.2 g, Exanple 91)
and 1-[2-(2-o0xo0-1, 2-di hydroquinolin-1 -yl)-4-pyridyl]-2,3-bis(t-butoxy- 5
car bonyl am nonet hyl car bonyl oxynet hyl ) - 6, 7- di met hoxynapht hal ene (0. 47 g,
Exanpl e 92), which are listed in Table 8.,fExanpl e 90) M p.

120-122[err] C (Exanple 91) Mp. 136- 13‘é err] C (Exanpl e 92) Qly
product 10  Exanple 93 ] i )

1-[ 2- (2- Oxo- A22- di'Fyedeampoungsi as-listed in thempova(l) ae-trgatediny thetsapie Banger

but oxycar bonyl am nonet hyl car bonyl oxynet hyl ) - 6, 7- di net hoxynapht hal ene (700
nmg) i s di ssolasad Example 66:(@) t@gptei the zompoifidsiay liswddntTables &andd. i s stirred
at roomtenperature for one hour. After the reaction is conplete, the

m xture is 1Exampledntrated under reduced pressure to renopve the sol vent,
and thereto are added nethanol and a 15 % sol ution of hydrogen chloride in

met hanol (20 (1)) . IF® Bromowd-pyridyhel)8dis(hesthoxyuadbonylpé\diingthogsgure to
renove the solvent, and the residue is triturated with ether to give

B b e e A Rt i
napht hal ene EghmpIe!62(2)48 ghvel -[2HA-0x001 Aldih§ditdguimtslin-D-y TRy ridy1]-2,3-
bis(methoxycarbonyl)-6,7-dimethoxynaphthalene.
M.p. 264-266°C (decomposed)
(2)  The compound obtained in the above (1) is treated in the same manner as
10 in Example 66-(2) to give 1-[2-(4-hydroxy-1,2,3,4-tetrahydroquinolin-1-yl)-4-
pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene which is listed in
Table 7. |
M.p. 90-94°C
Example 83
15 (1) 1-(2-Bromo-4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxy-
naphthalene and 5-methyl-2-oxopyrrolidine are treated in the same manner as in
Example 6~(2) to give 1-[2-(5-methyl-2-oxopyrrolidin-1-yl)-4-pyridyl]-2,3-bis-
(methoxycarbonyl)-6,7-dimethoxynaphthalene. |
M.p. 184-186°C
20 (2)  The compound obtained in the above (1) is treated in the same manner as
in Example 66-(2) to give 1-[2-(1-methyl-4-hydroxybutyl)amino-4-pyridyl]-2,3-
bis(hydroxymethyl)-6,7-dimethoxynaphthalene which is listed in Table 7.
M.p. 57-61°C
Example 84
25 (1) 1-(2-Bromo-4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxy-



M p. 126-128[err] C (deconposed) Exanple 94 1 -[2-(2- Oxo-

1, 2-di hydroquinolin- 1 -yl)-4-pyridyl]-2-(t-butoxycarbonyl - '
am nonet hyl car bonyl oxymnet hyl ) - 3- hydr oxynet hyl - 6, 7- di net hoxynapht hal ene 25
is treated in the same manner as in Exanple 93 to give

1-[ 2- (2-oxo0- 1, 2-di hydro- 77 qui nolin-
1-y|)-4-pyridy|]-2-aninonethylcarbonyloxy?gthyl-3-hydroxynethy|-
6,7-dinethoxynaphthalene hydrochlorlde whith is listed in Table 8. Mp.
146-149[err]C nposed Exanmpl e 1 -[2-(2-Oxo-

1, 2- di hydr oquli' enqa@ﬂ Q!wpi/,r%lerftftrdnsir@qgwhmtamyrcated in the same
carbonylan1nonethylcarbonyloxynethyl)-G 7- di met hoxynapht hal ene is treated
in the sane nBARRST agdn BxamplepH(@) oBgive ]g[ZféZ-OXO 1,2,3,4-tetrahydroquinolin-1-yl)-
1-[ 2- (2-oxo0- 1, 2-di hydroqui nol i n- 1-

yl)-4-pyri dyI‘}'PXHQy r%@gm(mﬁthoxmacbmrt)d)}ﬁl'bdimenhbyyx):a;ﬂltﬁaldhﬁet hoxy-
napht hal ene di hydrochl oride which is listed in Table 8. 10 M p.
165-168[ err] C (decMpo229+R23B8%G@npl es 96-97 To a sol uti on of

1-[ 2- (2-oxo-1, 2-di hydroqui nol i n-1-yl)-4-pyridyl]-2, 3-

bi s(hydr dky ma(tZDyl ) Flife Cordpownd obtaimerhinhtht abevé ¢DSis ftﬂéatedllrﬂhh&%hhw hahnedsde
(5 M) is added sodi um hydride (60 ng), and the mxture is stirred for 30

m't Rult e; 15  inEweanipletos-€2)its g@wlqQ-w-(ﬂahysmxypftsbqufeﬁygamsn@d%dmppw se
et hyl brono-
2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene which is listed in Table 7.

M.p. 156-158°C
Example 85
10 1-[2-(2-Ox0-4-methoxymethoxy-1,2-dihydroquinolin-1-y1)-4-pyridyl]-

2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthaleﬁe (1.39 g) is dissolved in a
mixture of dioxane (10 ml) and methanol (5 ml), and thereto is added 2M
hydrochloric acid (2 ml). The mixture is warmed to 50°C, and stirred for 7
hours, and then concentrated under reduced pressure to remove the solvent. To
15  the residue are added chloroform and water, and the chloroform layer is
separated, washed, dried and concentrated under reduced pressure to remove
the solvent. The residue is purified by silica gel column chfomatography
(solvent; chloroform:methanol = 10:1) to give 1-[2-(2-0x0-4-hydroxy-1,2-
dihydroquinolin-1-y1)-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxy-
20 naphthalene (0.79 g) which is listed in Table 7.
M.p. 160-170°C
Example 86
1-[2-(1-Oxo-5-methoxymethoxy-1,2-dihydroisoquinolin-2-yl)-4-pyridyl]-
2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene is treated in the same



~acetate (0.17 m), and the mixture is stirred overnight. To the residue are
added ethyl acetate and water, and the ethyl acetate |ayer is separated,

- washed, dried and concentrated under reduced pressure. The residue is
purified by silica gel columm chromat ography (solvent; chloroformacetone =
5: 1) to give 1-[2-(2- 20
oxo- 1, 2-di hydroqui nol i n-1-yl)-4-pyridyl ];2-et hoxycar bonyl net hoxynet hyl - 3-
hydr oxynet hyl - 6, 7- di net hoxynapht hal ene ( ng, Exanple 96) and 1-[2-(2-
oxo- 1 ,2-di hydroquinolin- 1 L
-yl ) - 4- pyri dyrne? akymi Eccample Bfito Zivt hd2y(d soxmehyiiydroxy-1,2-dihydroquinolin-2-
met hoxynet hyl - 6, 7- di met hoxynapht hal ene (120 ng, Exanple 97), which are
listed i n Taf)-4-g3ridiA]-2,3-bis(hydrexympthy1)96,7-diméthpxyrzphthideies which is 78
(Exanpl e 97) Mp. 124-126[err]C Exanple 98 To a sol ution of
1-[ 2- ( 2- oxo-likted i@ Table Pqui nol i n- 1-yl ) -4-pyridyl]-2-
hydr oxynmet hyl - 3- et hoxycar bonyl net hoxynet hyl - 6, 7- di net hoxynapht hal ene 5
(200 ng) in tetrepmﬁjrlqg.l[m?(\jS m) is added a 1M aqueous sodi um hydroxi de
solution (0.36 mM), and the mixture is stirred. To the solution is added

met hanols (5 pdample® the mxture is refluxed for 20 mnutes. The reaction
m xture i s cool e% to roomtenperature, and thereto is added 1M hydrochloric

acid (0.36 m), v ¢ -~ i3 : ' . out
pH 4. Chlorof or mbllxgz\,%@kéagﬁggﬁdéa%@%%ﬁgﬁalﬁ%}ﬂe@lﬁ%ily?jﬁelbc}ﬁa orof orm
layer is seppsalgdlydiiHeéhyl)-6,7-dimethoxynaphthalene (0.96 g) is added to a 4 M

solution of hydrogen chloride in dioxane (25 ml) under ice-cooling, and the
mixture is stirred at room temperature overnight. The mixture is concentrated
10 under reduced pressure to remove the solvent, and the residue is purified by
silica gel column chromatography (solvent; chloroform:methanol:acetic acid =
90:10:3), and crystallized from ethyl acetate to give 1-[2-(2-oxo-4-carboxy-1,2-
dihydroquinolin-1-y1)-4-pyridyl]-2,3-bis(hydroxymethy1)-6,7-dimethoxy-
naphthalene (0.41 g) which is listed in Table 7.
15 M.p. >250°C
Ex e 88 .

To a solution of 1-{2-(2-oxo0-4-bis(2-tert-butyldimethylsilyloxyethyl)-
aminocarbonyl-1,2-dihydroquinolin-1-yl]-4-pyridyl}-2,3-bis(hydroxymethyl)-
6,7-dimethoxynaphthalene (1.9 g) in tetrahydrofuran (20 ml) is added a 1.0 M

20  solution of tetrabutylammonium fluoride in tetrahydrofuran (2.8 ml) under ice-
cooling, and the mixture is stirred at room temperature for one hour. After the
reaction is complete, the mixture is concentrated under reduced pressure to
remove the solvent, and to the resultant are added methylene chloride and an
aqueous sodium hydrogen carbonate solution. The methylene chloride layer is

25 separated, washed, dried, and concentrated under reduced pressure to remove



dried, and concentrated under reduced pressure to renove the solvent. To
the residue is added nethyl ene chloride, and then further thereto are added
di cycl ohexyl carbodiim de (83 ng) and 1-hydroxybenzotri-azole (61 ng), and
the mxture is stirred at roomtenperature for 30 mnutes. To the m xture

I s added 1- 15 met hyl pi perazine (50 ng), and the mixture is stirred
overnight. The reaction m xture is washed with water, and concentrated
under reduced pressure to renove the sol ¥&nt, and purlfied by silica gel

col um chr omat ogr aphy (sol vent; chlorofornlnethanol = 10:1) to give

1-[ 2- ( 2- oxo-the Zoliehit, ATHél tisidule i8-plrified-b silica gel column chromatography
pyridyl]-2-hydroxynet hyl - 3- (4- et hyl pi perazin- 1 -yl)carbonyl net hoxynet hyl -

20 6, 7-di ngbReitl %ﬁmbftﬁrhﬁﬂfeu{ah‘éo M1 ~v811 ); Andgriturateddwith effrblte gbre M p.
100- 102[err] C Exarrpl e (1)

1- (2-Chl or o- ﬁz -P-bk\- Brszz- afo%&g@afﬁwaeemm-ig Eiﬂ@ldﬁ@q&iﬁéun-lnylbm-hal ene

Is treated i the sane man n Exa to give 1-(2-

52; or 0- 4- py" il %53};?(5%%339@{1@ wind rﬁgﬁaoﬂgﬂﬁﬁﬁtﬂﬁﬂéwb@sagpwalch is 79

I s( hydr oxymet hyl )

di et ho 0 g) and piperazine is heated with stirring at
130[ err] fglggtgcgln%f%ﬁlé% The m xture is cooled to roomtenperature, and

thereto are addedM:i gag chloride and water after the reaction is
conplete. The 5 1 76 chloride layer is separated, and concentrated

under reduc Me.
1-{2-(2-Ox0-4-[4-(2-t-butyldimethylsilyloxyethyl)piperazin-1-yl]-
carbonyl-1,2-dihydroquinolin-1-y1]-4-pyridyl}-2,3-bis(hydroxymethy1)-6,7-

10  dimethoxynaphthalene is treated in the same manner as in Example 88 to give
1-{2-(2-0x0-4-[4-(2-hydroxyethyl)piperazin-1-yljcarbonyl-1,2-dihydroquinolin-
1-yl1]-4-pyridyl }-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene which is
listed in Table 7.

M.p. 150-153°C
15  Examples 90-92
A solution of 1-[2-(2-ox0-1,2-dihydroquinolin-1-yl)-4-pyridyl]-2,3-
bis(hydroxymethyl)-6,7-dimethoxynaphthalene (3.1 g) in dimethylformamide
(10 ml) is added with stirring to a solution of tert-butoxycarbonylglycine (2.1 g)
and carbonyldiimidazole (2.14 g) in dimethylformamide (5 ml) over a period of

20 30 minutes, and the mixture is stirred at room temperature overnight. To the
residue are added ethyl acetate and water, and the ethyl acetate layer is
separated, washed, dried, and concentrated under reduced pressure to remove
the solvent. The residue is purified by silica gel column chromatography
(solvent; chloroform;methanol = 20:1) to give 1-[2-(2-ox0-1,2-dihydroquinolin-

25  1-yl)-4-pyridyl]-2-(t-butoxycarbonylaminomethylcarbonyloxymethyl)-3-



The residue is dissolved in ethanol, and thereto is added a 4M sol uti on of
hydrogen chloride in dioxane (2.8 m) to give a hydrochloride. The m xture
i s concentrated under reduced pressure to renove the solvent, and
crystallized fromethanol to give

1-[2-(1-pi perazinyl)-4-pyridyl]-2,3-bi s(hydroxynethyl)-6,7- 10

di met hoxynapht hal ene di hydrochl ori de (1. g). Mp. >250[err] C Exanpl es
100-101 1 -(2-Chloro-4-pyridyl)-2,3-bis(hydroxynet hyl)-6, 7-di met hoxy-
napht hal ene and the correspondi ng nitrogen-cont ai ni ng conyounds [111] are

15  tr eat edyidroxymethylv6, Trdimethoxpnaphtileng (&8 29 Fxample 9§).vk-[2(2-axenpounds
as listed in Table 9. Exanple 102 A m xture of

1- (2- chl or o-K42liliydtwghindlid- biybdspyridyyjetydrox fimethydi3agthuayycarboisdr ene
(1.80 g) and 1, 4-di oxa-8-azaspiro[4,5]decane is stirred at 20 140[err] C

for 18 hour Samiﬁbﬁlemjl&atb@nyﬁ)xzﬁw )4677 «dirasthorynaplathalene (2:20g (Example ar e
added chl oroform and water. The chloroform | ayer Is separated, and

concent r at edy1y %ﬂarl-[ﬁgzieﬁétmw@qmc[iﬁnpyg-4 ridg1]v2,Bbis(Bhatexesi due is
purified by silica gel colum chromatography (solfvent; chloroform acetone =

5:1) toqiv Ak A di oy a. VR : ) 72g,3- bi s-
25 ) (hy’ér o%ﬁbﬁélﬁ’;f%l%o@é@?%ﬁuﬁﬁa [Hte %lgﬁgﬁ?gﬁ%%béwiq}g?ﬂeﬂ%y% ,Zani ch
's 80 Example 92), which are listed in Table 8.

(Example 90) M.p. 120-122°C
(Example 91) M.p. 136-138°C
(Example 92) Oily product
10  Example 93
1-[2-(2-Ox0-1,2-dihydroquinolin-1-y1)-4-pyridyl]-2-hydroxymethyl-3-(t-
butoxycarbonylaminomethylcarbonyloxymethyl)-6,7-dimethoxynaphthal¢ne
(700 mg) is dissolved in trifluoroacetic acid (5 ml), and the mixture is stirred at
room temperature for one hour. After the reaction is comple;te, the mixture is
15  concentrated under reduced pressure to remove the solvent, and thereto are
added methanol and a 15 % solution of hydrogen chloride in methanol (20 ml).
The mixture is concentrated under reduced pressure to remove the solvent, and
the residue is triturated with ether to give 1-[2-(2-0x0-1,2-dihydroquinolin-1-yl)-
4-pyridyl]-2-hydroxymethyl-3-aminomethylcarbonyloxymethyl-6,7-dimethoxy-
20  naphthalene hydrochloride (510 mg), which is listed in Table 8.
M.p. 126-128°C (decomposed)
Exampl
1-[2-(2-Ox0-1,2-dihydroquinolin-1-yl)-4-pyridyl]-2-(t-butoxycarbonyl-
aminomethylcarlqpnyloxymethyl)-3-hydroxymethyl-6,7-dimethoxynaphthalene

25  istreated in the same manner as in Example 93 to give 1-[2-(2-0x0-1,2-dihydro-



listed in Table 9. Mp. 100-103[err]C Exanple 103 A m xture of

1-[2-(1, 4-di oxa-8-azaspri o[ 4,5]dec-8-yl)pyridin-4-yl]-2,3- 5

bi s( hydr oxynet hyl ) - 6, 7- di net hoxynapht hal-ene (1.40 g), 70 % perchloric acid
(3.62 m), tetrahydrofuran (15 m) and water (10 m) is stirred at room
tenperature for three days. After the reaction is conplete, to the mxture
are added chlorof orm and water. The chloroform| ayer is separated, and
concentrat ed under reduced pressure to rédove the solvent. The residue is
10 purified by silica gel columm chromatography (solvent;

chl or of or m aquahokie-1=y):4Lpyridyid-2-inamsethyloarborydx praethyb-@-hydrofy aretiyds m  To
the m xture is added a 4M sol uti on of hydrogen chloride in dioxane, and the
mxture is offalinietesgaaphtalene djdesshlonas swhich ivlistedny Tableeg sol vent to

gi ve 1-[2-(4-oxo0-1- plperldlnyl)- - _

pyridyl]-2,3-bi s(¥iyslr 461299y (d ngbgrthoxynaphthalene hydrochl ori de 15
(828 nmg), mhlch Islisted in able 9 >250[ err] C Exanple 104 (1)

1- (2- Chl or o-Bx 4% ledd ) - 2, 3- b|s(nethoxycarbonyl)-6-nethoxy-7-ethoxy-
naphthalene 'S eated in the sane manner as in Exanmple 6-(1) to give 1-(2-

(Z:gl or o- 4 pyri dyI )1 £2 :g;zbl S( %S/dr %9¥]Qequhn?l}n- -yn?a4h%<nd)9] t3r181><s 5 aptﬁﬁal ene.

'l/l 52 i ﬁ?orl (2)- f?ﬁyr | M"‘B"'@Y#ﬁ?ﬁ@?gﬂﬂ&m}, p)7 -dimethoxynaphthalene is treated
ot | ixed f ortiihy PRRE m ke i ExemBle $1e eI DYEH o ibuioflnetiat

then theretq lB-ﬁ-pyndyl]-Z 3-bis(aminomethylcarbonyloxymethyl)-6,7-dimethoxy-

-2

naphthalene dihydrochloride which is listed in Table 8.
10 M.p. 165-168°C (decomposed)
| Examples 96-97
To a solution of 1-[2-(2-0x0-1,2-dihydroquinolin-1-yl)-4-pyridyl]-2,3-
bis(hydroxymethyl)-6,7-dimethoxynaphthalene (468 mg) in dimethylformamide
(5 ml) is added sodium hydride (60 mg), and the mixture is stirred for 30 minutes.

15 The mixture is cooled with ice, and thereto is added dropwise ethyl bromo-
acetate (0.17 ml), and the mixture is stirred overnight. To the residue are added
ethyl acetate and water, and the ethyl acetate layer is separated, washed, dried
and concentrated under reduced pressure. The residue is purified by silica gel
column chromatography (solvent; chldroform:acetone = 5:1) to give 1-[2-(2-

20 oxo-1,2-dihydroquinolin-1-yl)-4-pyridyl]-2-ethoxycarbonylmethoxymethyl-3-
hydroxymethyl-6,7-dimethoxynaphthalene (70 mg, Example 96) and 1-[2-(2-
oxo-1,2-dihydroquinolin-1-y1)-4-pyridyl]-2-hydroxymethyl-3-ethoxycarbonyl- |
methoxymethyl-6,7-dimethoxynaphthalene (120 nig, Example 97), which are
listed in Table 8.

25 | (Example 96) M.p. 190-192°C



25 added wat er. The precipitated crystals are collected by filtration,
washed with 81 water, and dried to give

1- ( 2- hydr azi no- 4- pyrldyl) 2, 3- bi s( hydr oxynet hyl ) - 6-

met hoxy- 7- et hoxynapht hal ene (14.5 g). Mp. 197-200[err]C (3) A m xture of
1- (2- hydr azi no- 4-pyridyl) -2, 3-bi s(hydroxynet hyl )-6- 5

nmet hoxy- 7- et hoxynapht hal ene (2.0 g), (2-c pboxyphenyl)-(3-pyridyl) ket one
(1.35 g) and ethylene glycol (5 m) is reflfuxed for two hours. The m xture
under refluxing is _cooled to roomtenperature, and then thereto are added

met hyl ene chl ori de(Bxampled®é) . TheVhpt BA-82€°Chi ori de | ayer is separat ed,

washed, dried, concentrated under reduced pressure to renove the solvent
and crystalliBxample 98 from chl oroform The precipitated erystals are

di ssolved in a m xture of chloroformand nethanol, and thereto is added a 4
M sol uti on of hydrDgarsohitiom ofdle[2-462-aixoxhAailipdréquinio}int: b-yb-4-pyridyl]-2-
1-[2-{4-(3-pyridyl)-1(2H)-pht hal azi non-2- vyl

}
- 4- pyri dyl ] - 2hydroxgtfeyiey] o3<—>ettm:dyschirbcﬁrylmttmmethyhémdanbﬁmyaaphthalene
hydr ochl ori de (1 43 g), which is listed in Table 10. 15

211-215[ e$r] QA g y&oforne(518D is hdded a 1M a gueous sodium hydrox1de
1-(2-Chl oro-4-pyridyl)-2, 3 bi s( met hoxycar bonyl ) -6, 7- di et hoxy- napht hal ene

L 6y ST PR e a8 SRR, TOS sl fdcd et
(5 ml), and the mixture is refluxed for 20 minutes. The reaction mixture is cooled |
to room temperature, and thereto is added 1M hydrochloric acid (0.36 ml), by
which the pH value of the mixture is adjusted to about pH 4. Chloroform is

10 added to the reaction mixture, and the chloroform layer is separated, washed,
dried, and concentrated under reduced pressure to remove the solvent. To the
residue is added methylene chloride, and then further thereto are added
dicyclohexylcarbodiimide (83 mg) and 1-hydroxybenzotriazole (61 mg), and the
mixture is stirred at room temperature for 30 minutes. To the mixture is added 1-

15-  methylpiperazine (50 mg), and the mixture is stirred overnight. The reaction
mixture is washed with water, and concentrated under reduced pressure to
remove the solvent, and purified by silica gel column chromatography (solvent;
chloroform:methanol = 10:1) to give 1-[2-(2-0x0-1,2-dihydroquinolin-1-y1)-4-
pyridyl]-2-hydroxymethyl-3-(4-methylpiperazin-1-yl)carbonylmethoxymethyl-

20  6,7-dimethoxynaphthalene (150 mg), which is listed in Table 8.

M.p. 100-102°C
Example 99
1) 1-(2-Ch]oro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6,"7-dimethoxy-
naphthalene is treated in theé same manner as in Example 6-(1) to give 1-(2-

25  chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene.



20 M p. 148-150[err]C (2)

1-(2- Chl oro-4-pyridyl)-2, 3-bi s(hydroxymet hyl ) - 6, 7- di et hoxynapht hal ene is
treated in the sane manner as in Exanple 104-(2) to give 1-(2-hydrazino-4-
pyridyl) -2, 3-bi s(hydroxymet hyl ) -6, 7-di et hoxynapht hal ene. M p. 225-230[err]C
(deconposed) 25 (3)
1-(2-Fwdrazino-4-pyridyI)-2,3-bis(hydroxyygthyl)-G,?-diethoxy- 82
napht hal ene is treated in the same nmanner‘?n Exanple 104-(3) to give

1- [2 {4-- (3-pyridyl)- 1 (2H)-phthal azi non-2-yl

}-4-pyridyl]-2) 3- b%sr(tbtputeof;la@t thlbyo-8-pyridyil 22 Bebig (hydnoxyahethgDHG,dr ochl ori de
which is listed in Table 10. Mp. 207-211[err] C (deconposed) 5 Exanpl es

106- 107 (1) dimetixEmaphthalener 20y k) aAd pigsrazingds bzt tvigh stifring di 130IOXy-

napht hal ene is treated in the same nmanner as in Exanple 104-(2) to give

1- (2- hydr azifop90-npinutesy IThe2mkthresistoodiadnbhy temperdtuse, atdthanecaptet hal ene.
M p. 214-220[err]C 10 (2) '

1- (2- Hydr azi reddéd piéthgilene chlcridd sid'waterafteethy bdacfion islcomplagy Theapht hal ene

and the correspondi ng carboxylic acid derivative [VII] are treated in the

i grreExrrg Rprﬂ ikgeﬂhméﬁéadmbﬁdé Oflret 39 séparftied Cand' BoncmBAISndY relSéRPpreBsukab! e
The residue is dissolved in ethanol, and thereto is added a 4M solution of
hydrogen chloride in dioxane (2.8 ml) to give a hydrochloride. The mixture is
concentrated under reduced pressure to remove the solvent, and crystallized
from ethanol to give 1-[2-(1-piperazinyl)-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-
10  dimethoxynaphthalene dihydrochloride (1.57 g).
M.p. >250°C
les 100-101"
1-(2-Chloro-4-pyridyl)-2,3-bis(thydroxymethyl)-6,7-dimethoxy-
naphthalene and the corresponding nitrogén—containing compounds [III] are

15 treated in the same manner as in Example 99-(2) to give the compounds as listed
in Table 9.
Example 102

A mixture of 1-(2-chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-

dimethoxynaphthalene (1.80 g) and 1,4-dioxa-8-azaspiro[4,5]decane is stirred at

20 140°C for 18 hours. The mixture is cooled to room temperature, and thereto are

~added chloroform and water. The chloroform layer is separated, and

concentrated under reduced pressure to remove the solvent. The residue is
purified by silica gel column chromatography (solvent; chloroform:acetone =
5:1) to give 1-[2-(1,4-dioxa-8-azasprio[4,5)dec-8-y)pyridin-4-yl]-2,3-bis-

25  (hydroxymethyl)-6,7-dimethoxynaphthalene (1.54 g, yield; 62 %), which is



15 A m xture of

1- (2- hydr azi no- 4- pyri dyl) -2, 3-bi s( hydr oxynet hyl ) -6, 7- di net hoxynapht hal ene
(2.0 g), phthalic anhydride (0.92 g) and ethylene glycol (10 m) is heated
with stirring at 130[err]C for two hours. The mxture is cooled to room
tenperature, and thereto are added nethyl ene chloride and water. The

nmet hyl ene chl oride | ayer is separated, shed, dried, concentrated under 20
reduced pressure to renove the sol vent, the residue is crystallized
fromethanol to give 1-[2- { 4-(hydroxy)- 1 (2H)-phthal azi non-2-yl
}-4-pyridyl] lisssddnilable 9hydr oxynet hyl ) - 6, 7- di met hoxynapht hal ene (1. 68 g,
yield; 61 %9, which is listed in Table 10. Mp. >250[err]C 25 Exanpl e 109
83 A mixture of 1-Mad.100OBI3%®-4-pyridyl)-2, 3-bis(hydroxynethyl)-6,7-

di met hoxynapht hal ene (2.0 g) and acetic acid (20 m) is stirred at room

tenperature fEyanfifiehodrs. After the reaction is conplete, to the mxture
are added net hyl ene chl ori de and an aqueous potassi um car bonate sol ution.

The 5 et hyl ene & kligfird ef 1 4281, 4-2ioxaMREAIPRO[4 SRR yBbprdmuMIst]- 2 gduced

pressure, and the residue is crystallized from ch oformto give

1-[2-(2- acet aﬁﬁ(g, 40 ),
pyridin- «’5 4-yl %Hg(ﬁg bi (hyJlgfy%lgrﬁgfhoxgn%plgha%{lﬁ&yr(1)%)h'zgaqlb erch101"10 a01d

which is | st8&)l i) alafydfofuldhiis infadd Watde (16 mi) is stirred at room

temperature for three days. After the reaction is complete, to the mixture are
added chloroform and water. The chloroform layer is separated, and
concentrated under reduced pressure to remove the solvent. The residue is
10 purified by silica gel column chromatography (solvent; chloroform:acetone =
2:1), and the resultant is dissolved in chloroform. To the mixture is added a 4M
solution of hydrogen chloride in dioxane, and the mixture is concentrated under
reduced pressure to remove the solvent to give 1-[2-(4-05(0-1-pipe1idinyl)-4-
pyridyl]-'2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene hydrochloride
15 (828 mg), which is listed in Table 9.
M.p. >250°C
Example 104 '
(1)  1-(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-methoxy-7-ethoxy-
naphthalene is treated in the same manner as in Example 6-(1) to give 1-(2-
20  chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-methoxy-7-ethoxynaphthalene.
M.p. 123-126°C
(2) A suspension of 1-(2-chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-
methoxy-7-ethoxynaphthalene (16.0 g) in hydrazine hydrate (50 ml) is refluxed
for four hours. The mixture is cooled to room temperature, and then thereto is

25  added water. The precipitated crystals are collected by filtration, washed with



10 Exanpl es -1110-111 (1) - , _
1- (2- Brono- 4- pyri dyl) - 2- net hoxycar bonyl - 3- net hyl - 6, 7- di met hoxy- napht hal ene
is treated in the sane manner as in Exanple 6-(1) to give 1-(2-

br ono- 4- pyri dyl) - 2- hydr oxymnet hyl - 3- et hyl - 6, 7- di et hoxynapht hal ene. M p. -
106- 108[err] C 15 (2) The above conpound and the corresponding

ni trogen-contai ning conpounds [II1I] are &ieat ed in the sane manner as in
Exanple 6-(2) to give the conpounds as |PSted in Table 11. Exanples 112-114
(1) 1 -(2-Brono-4-pyridyl)-2-nmethoxycarbonyl -6, 7-di met hoxynapht hal ene is
20  treat edwiter,tdnd drisdtongive dr-(22by draziboadqplyeidyl X-2,3-bis(hyidvexymethyl)-6-

1- (2- brono-4-pyridyl)-2- hydroxynethyl -6, 7-di net hoxynapht hal ene. M p.

150- 153[ er r [fiethdxy-7Fothoxlyazphthalene (hd.5agd t he correspondi ng

ni trogen-contai ning conpounds [I1I] are treated in the sane manner as in

Exanpl e 6-(2) or Mx@nt95B206°C 7 to give the conpounds as listed in Table
11. 84 Exanple 115 (1)

L2 o Y o S Sy )
give 1 -§2- cibioRy47-RHdxFnhphthafkni @i @<yirBbRypherfy1Re31pytidyl) KetoRé hoxy-
(1.35 g) and ethylene glycol (5 ml) is réﬂuxed for two hours. The mixture under
refluxing is cooled to room temperature, and then thereto are added methylene
chloride and water. The methyle;ne chloride layer is separated, washed, dried,
concentrated under reduced pressure to remove the solvent, and crystallized
10 from chloroform. The precipitated crystals are dissolved in a mixture of
chloroform and methanol, and thereto is added a 4-M solution of hydrogen
chloride in dioxane '(0.67 ml) to give 1-[2-{4-(3-pyridyl)-1(2H)-phthalazinon-2-
yl1}-4-pyridyl]-2,3-bis(hydroxymethyl)-6-methoxy-7-ethoxynaphthalene
hydrochloride (1.43 g), which is listed in Table 10.
15 M.p. 211-215°C (decomposed)

Example 105
(1)  1-(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-diethoxy-
naphthalene is treated in the same manner as in Example 6-(1) to give 1-(2-
chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-diethoxynaphthalene.

20 M.p. 148-150°C
2 1-(2-Chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-&iethoxynaphthalene
is treated in the same manner as in Example 104-(2) to give 1-(2-hydrazino-4-
pyridyl)-2,3-bis(hydroxymethyl)-6,7-diethoxynaphthalene.

M.p. 225-230°C (decomposed) '
25 - (3) 1-(2-Hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-diethoxy-



5 naphthal ene. Mp. 215-217[err] C (deconposed) (2)

1- (2- Chl oro-4-pyridyl) -2, 3-bi s(hydr oxynet hyl ) - 6- benzyl oxy- 7- net hoxy-

napht hal ene is treated in the same nanner as in Exanple 104- (2) to give

1- (2- hydrazino-4-pyridyl)-2,3-bi s(hydroxynethyl)-6- benzyloxy - met hoxy- 10
napht hal ene. M p. 155-157] err] C (3

1- (2- Hydrazi no-4-pyridyl)-2, 3-bi s(hydroxygz hyl ) - 6- benzyl oxy- 7-

nmet hoxynapht hal ene is treat ed in the sa nner as in Exanple 104-(3) to
give 1-[2- {4-(3-pyridyl)- 1 (2H)-phthal azi non-2-yl

}-4-pyridyl] mp@ail@@hymeaml-mlbe same nhariner & Eesnml@kw 13net givg nBo fdhal ene
hydrochl oride, which is listed in Table 12. Mp. 219-221[err] C (deconposed)

Exanpl e 116 '(3-pyr'£dgl)uiQ?rm-pﬁtha}a[zﬁmn{-m—y(B4myﬁd}ﬂ]—2;3-bis(lgl¢emmbmyh)26,ﬂen- 2-yl
}-4-pyridyl]- 20 2, 3- bi s( hydr oxynet hyl ) - 6- benzyl oxy- 7- net hoxynapht hal ene
(0.73 g) in diethbxymaphtirdese hidrochlorideewhitiicid lidtetbini FTabled€t i c anhydri de
(0.7 m) and triethylamne (1.3 m ) under ice-cooling, and the mxture is
stirred at room tM}pelz@t]LmePQ}/@re@bgfyosed)he mxture is diluted with

di chl or onet hane, washed with water, dried, and concentrated under reduced
pressuresto ed D §7 sol vent The residue is dissolved in acetic
acid (50 m) and thereto I's added 10

(1)  1-(2-Bromo-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxy-

naphthalene is treated in the same manner as in Example 104-(2) to give 1-(2-

hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene.
M.p. 214-220°C ‘

10 (2) 1-(2-Hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxy-
naphthﬁlene and the corresponding carboxylic acid derivative [VII] are treated
in the same manner as in Example 104-(3) to give the compounds as listed in
Table 10.

Example 108 _

15 A mixtqre of 1-(2-hydrazino—4-pyridy1)-2,3-bis(hydroxymethyl)-6,7-
dimethoxynaphthalene (2.0 g), phthalic anhydride (0.92 g) and ethylene glycol
(10 ml) is heated with stirring at 130°C for two hours. The mixture is cooled to
room temperature, and thereto are added methylene chloride and water. The
methylene chloride layer is separated, washed, dried, concentrated under

20 reduced pressure to remove the solvent, and the residue is cfystallized from
ethanol to give 1-[2-{4-(hydroxy)-1(2H)-phthalazinon-2-yl}-4-pyridyl]-2,3-bis-
(hydroxymethyl)-6,7-dimethoxynaphthalene (1.68 g, yield; 61 %), which is
listed in Table 10.

M.p. >250°C

25  Example 109



85 % pal | adi um carbon (0.1 gy, and the mxture is subjected to

medi um pressure catal ytic hydrogenation at roomtenperature overnight with
using a Parr reduction apparatus. The catalyst is renoved by filtration,
and the filtrate is concentrated under reduced pressure. The residue is

di ssol ved in nethanol (10 5 m ), and thereto is added sodi um net hoxi de
(0.2 g) under ice-cooling. The mxture is_stirred at roomtenperature for
three hours, and thereto is added dil uted3hydrochloric aci d under

i ce-cooling. The m xture is concentrated under reduced pressure to renove
the solvent. Wt eA mixn@ddfd -(2hydvazinesd-pyeidyBr2]3iis(hydroxyneethgl)e7+ act ed
wi th di chl oronet hane. The extract is washed, dried, and 10 concentrated-

under reducedinf¥iifsEahitRlemR RWEe) Mied addticedtid (M enly Rsdtittel atsroeryst al | i zed
fromethyl acetate,” and thereto s -added 4M hydrogen chloride in ethyl

acetate to Oehetatlirs fof 96O, ?me}'tﬂé?édbﬁ@ﬂiﬁ"@drﬁ?ie‘i&@o?hé’hﬂix&r@&fd dyl ] -
2, 3-bi s( hydroxynet hyl ) - 6- hydr oxy- 7- met hoxynapht hal ene hydrochl oride (0.15

g9, yield Z%Jﬁed ﬂ‘i@h?ihﬂescﬂlbﬁaégnh %P%ESuslﬁotaééum carbonat¥ $dluticd OTTger ] C

Exampl e 117 ~To”a suspensi on
égﬁi;ﬂﬁ'ﬁf %’ié{s@%&%ﬁ%‘%ﬁﬁﬁ%ﬂ@%@%*E%%ﬂés‘éﬁff&?%%%%n%efr reduced pressure, and

. 1 . :
Txtare 15 2 e*gsﬁﬁg?L%efximﬁ%%ﬁga%ﬁﬁ%}#%% LA e D at
react i on sor PRI Ehisyirot ipdty-6 e e B B er000 i)
and thereto | E' qgﬁgﬁgpm@l M\di umcarbon (2 g). The m xture is subjected

to nedium pr¥

M.p. 154-156°C
10  Examples 110-111 |
)] l-(2—Bromo-4-pyridyl)-2-methoxycarbonyl-3-methyl-6,7-dimethoxy-
naphtha]ene is treated in the same manner as in Example 6-(1) to give 1-(2-
bromo-4-pyridyl)-2-hydroxymethyl-3-methyl-6,7-dimethoxynaphthalene.
M.p. 106-108°C
15 (2) The above compound and the corresponding nitrogen-containing
compounds [III] are treated in the same manner as in Example 6-(2) to give the
compounds as listed in Table 11.
Examples 112-114
(1)  1-(2-Bromo-4-pyridyl)-2-methoxycarbonyl-6,7-dimethoxynaphthalene is
20  treated in the same manner as in Example 6-(1) to give 1-(2-bromo-4-pyridyl)-2-
hydroxymethyl;6,7-dimethoxynaphthalene.
M.p. 150-153°C
(2)  The above compound and the corresponding nitrogen-containing
compounds [III] are treated in the same manner as in Example 6-(2) or Example

25 7 to give the compounds as listed in Table 11.



hydr ogenati on at
25 apparatus.

concentrate

d

rb‘orhterrperature_f_or 18 hours with using a Parr - r educt i on
The catalyst is.renoved by filtration, and the filtrate is
86 under reduced pressure. -The residue is crystallized from

et hanol to give 1- (2-
chl oro-4-pyridyl)-2,2-bi s(nmet hoxycar bonyl ) - 6- hydr oxy- 7- nethoxynaphthalene
(3.35 g, yield; 62 % Mp. 231- 233[err]%£fdecorrposed) 5 (2) To a

I'S

solution of 1-(2-chloro-4-pyridyl)-2,2-bi

hydr oxy- 7- methoxynapht hal ene (3.34 g) in dinethylfornmanide (150 m) is
lebld 0. 4 g) under ice-cooling, and the m xture is stirred

added sodi u

met hoxycar bonyl ) - 6-

at roomterrperature for m nutes. To the reaction mxture is added

dr opwi se cycKbpendy@- GhlﬂdebleldBl)fa §-bis(methory qarixenyl}-6-berzaytoxsd7wi t h
stirring at 80[err]C 10 ~ overnight. The mixture is heated at 130[err]C for
Tenathexynaphthalene iateeatettindthe sameanenmeraasdnBxample £l )ttogive
chloroform | ayer is separated, washed, dried, and concentrated under
reduced pres 51u&%chloro-émyrﬁi}{lhé,%blsﬂeydroxjﬁmeth}d)}behmlziyboxy-yanaihbkyed from
1- (2-chl oro-4-pyridyl)-2, 3-bi s(net hoxycar bonyl ) - 6-

cycl opentyl ongphthabérneoxynapht hal ene (1.24 g, vyiel d' 32 %. 15 M p.
179-181[err] C (3)

1- (2- Chl or 0- 4- pyr Myl 218-B-MCs(deesmpoyédy bonyl ) - 6- cycl opent yl oxy 7-

met hoxynapht hal ene is treated 1n the sanme manner as in Exanple 6-(1) to

two hours.

gl ve

10

15

20

25

2
1- (2-chl oro- 4(1 )pyrl dyl) -2, 3- bi s(hydr oxynet

1- (2-Chloro-4-pyndyl)-2 3-bls(h¥drox_yénect§/1)él)066gﬁrtlz lox -_7-t_n%h%xgxy_

naphthalene is treated in the same manner as in Example 104-(2) to give 1-(2-

hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6-benzyloxy-7-methoxy-

naphthalene.

€))

M.p. 155-157°C
1-(2-Hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6-benzyloxy-7-

methoxynaphthalene is treated in the same manner as in Example 104-(3) to

give 1-[2—{4-(3-pyridyl)-l(2H)-phtha1azinon-2-y1}-4-pyridyl]-2,3-b_is(hydroxy—

methyl)-6-benzyloxy-7-methoxynaphthalene hydrochloride, which is listed in
Table 12.

M.p. 219-221°C (decomposed)

Example 116

To a solution of 1-[2—{4-(3-pyridyl)-l(2H)-p_htha1aziﬁon-2—yl}-4-pyridy1]-

2,3-bis(hydroxymethyl)-6-benzyloxy-7-methoxynaphthalene (0.73 g) in

dichloromethane (10 ml) are added dropwise acetic anhydride (0.7 ml) and

triethylamine (1.3 ml) under ice-cooling, and the mixture is stirred at room -

temperature overnight. The mixture is diluted with dichloromethane, washed

with water, dried, and concentrated under reduced pressure to remove the

solvent. The residue is dissolved in acetic acid (50 ml) and thereto is added 10



napht hal ene. 20 M p. 200-201[err] C (4) -
1-(2-Chl oro-4-pyridyl)-2, 3- bls(hydroxynethyl) 6-cycl opentyl oxy-7- :
nmet hoxynapht hal ene is treated in the same manner as in Exanpl e 104-(2) to
gi ve 1-(2-hydrazino-4-pyridyl)-2,3-bis(hydroxynethyl)-6-cyclopentyl oxy- 7-
met hoxynapht hal ene. 25 Nlp 127-130[err] C 87 (5)

1- (2- Hydrazi no-4-pyridyl)-2, 3- bi s(hydroxynet hyl ) - 6- cycl opent yl oxy-7-

met hoxynapht hal ene is treated in the sangSmanner as in Exanple 104-(3) to
give 1-[2- ( 4-(3-pyridyl)- 1 (2H)-phthal azinon-2-yl

pyarcen of, ARG B B S o
175 hi o o AL ATHICHSANGR 2 S SSDEFRUT T TR i e o
met hoxynapht g} 606, hspdrLGa! the cataﬁys% i§ ?él%o@@d‘ﬂ? b AR i) 10

ive 10
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mixture is stirred at room temperature for three hours, and thereto is added
diluted hydrochloric acid under ice-cooling. The mixture is concentrated under
reduced pressure to remove the solvent. Water is added to the residue, and the
mixture is extracted with dichloromethane. The extract is washed, dried, and

10 concentrated under reduced pressure to remove the solvent. The residue is
crystallized from ethyl acetate, and thereto is added 4M hydrogen chloride in
ethyl acetate to give 1;[2-{4-(3-pyridyl)-1(2H)-phtha1azinon-2-yl}-4—pyridyl]-
2,3-bis(hydroxymethyl)-6-hydroxy-7-mefhoxynaphthalene hydrochloride (0.15
8, yield; 25 %), which is listed in Table 12.

15 M.p. >270°C
Example 117
(1) To a suspension of 1-(2-cﬁloro-4—pyridyl)-2,3-bis(methoxycarbonyl)-6-
benzyloxy-7-methoxynaphthalene (6.6 g) in a mixture of acetic acid and
dioxane (1:1; 1000 ml) is added 1 0 % palladium-carbon (2 g), and the mixture is

20 - subjected to medium-pressure cétalytic hydrogenation at room temperature
overnight with using a Parr-reduction apparatus. To the reaction solution is
added a mixture of acetic acid and dioxane (1000 ml), and thereto is added 10 %
palladium-carbon (2 g). The mixture is subjected to medium-pressure catalytic
hydrogenation at room temperature fof 18 hours with using a Parr-reduction

25 aﬁparatus. The catalyst is removed by filtration, and the filtrate is concentrated



met hoxynapht hal'ene'is treated in the same -manner as in Exanple 104-(2) to
15 gi ve - '

1- (2- hydr azi no- 4- pyri dyl) -2, 3-bi s( hydr oxymet hyl ) - 6-i sopr opyl oxy- 7-

met hoxynapht hal ene. M p. 128-131[err]C (3)

1- (2- Hydr azi no- 4-pyridyl) -2, 3- bi s(hydroxynet hyl ) - 6-i sopr opyl oxy- 7-

nmet hoxynapht hal ene is treated in the sane nmanner as in Exanple 104-(3) to
20 give 1 -[2- {4-(3-pyridyl)- 1 (2H) -&Ht hal azi non-2-yl
}-4-pyridyl]-2,3-bi s(hydroxy- nethyl)-6-isopropyl oxy-7-nmet hoxynapht hal ene

| Eig:rgfgl irlg%glgef"fy{d%?ed Préskire® AHe Yedidb §s dystdllifed f8aT BGRSI blghvé dqeonposed)

1- (2-Cnhl - | L B UL XY athr A 88
napht hal ene HISSHERYLY D22 S(HERBRYLEBORIN by oy P Thaiiithatene 5
hi -4- h el ) - - B4 s(\h hyl ) - 6- -7- h ht hal :
Kﬂp?rg?:lg?;ér(?%g’ y%el&;gi%). ydr oxynet hyl ) - 6- but oxy- 7- met oxynapht hal ene

napht hal ene i ¢ MBI T MERHIE "4 xampl o 104 () 10 gi ve
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hydroxy-7-methoxynaphthalene (3.34 g) in dimethylformamide (150 ml) is
added sodium hydride (0.4 g) under ice-cooling, and the mixture is stirred at
room temperature for 30 minutes. To the reaction mixture is added dropwise
cyclopentyl bromide (1.8 ml), and the mixture is heated with stirring at 80°C
10  overnight. The mixture is heated at 130°C for two hours. To the resultant are
added chloro-form and water, and the chloroform layer is separated, washed,
dried, and concentrated under reduced pressure to remove the solvent. The
residue is crystallized from 1-(2-chloro-4-pyridy1)-2,3-bis(methoxycarbony!1)-6-
cyclopentyloxy-7-methoxynaphthalene (1.24 g, yield; 32 %).
15 M.p. 179-181°C
(3)  1-(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-cyclopentyloxy-7-
- methoxynaphthalene is treated in the same manner as in Exgmple 6-(1) to give
1-(2-chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-cyclopentyloxy-7-methoxy-
naphthalene.
20 M.p. 200-201°C
(4)  1-(2-Chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-cyclopentyloxy-7-
methoxynaphthalene is treated in the same manner as in Example 104-(2) to
give 1-(2—hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6-cyclopentyloxy-7-
methoxynaphthalene.

25 M.p. 127-130°C



(3) 1-(2- Hydrazi no-4-pyridyl)-2, 3-bi s(hydr oxynet hyl) - 6- but oxy- 7- met hoxy-
10 napht hal ene is treated in the same nmanner as in Exanple 104-(3) to
give 1-[2- {4-(3-pyridyl)- 1 (2H)-phthal azi non-2-yl

}-4-pyridyl]-2,3-bi s(hydroxynmet hyl ) -6- but oxy-7- nethoxynaphthalene
hydrochl ori de, which is listed in Table 12. Mp. 198-201C (deconposed)
Exanpl e 120 15 (1)
1-(2-Ch|oro-4-pyridyI)-2,3-bis(nethoxycar&%nyl)-6-octyloxy-7-nethoxy-
napht hal ene is treated in the same manner as in Exanple 6-(1) to give 1-(2-

c hlp or 8841858(% |) ) -R(BHIdRAANSACEYHBY NN, 3-tRs(AGHM S ethy VRS- E%%Beﬂmaal.?ne
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napht hal ene is treat In the same manner as I n

ﬁa.(o 2 hQYSLZ‘Z'%% f gw -gy@?gyﬁs ROBI DR A ABR DY 1 -8R 2% B His (P o)
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Exgmple 118 |
() 1-(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-isopropyloxy-7-
methoxynaphthalene is treated in the same manner as in Example 6-(1) to give
10 1-(2-chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-isopropyloxy-7-methoxy-
naphthalene. |
M.p. 129-131°C _
(2)  1-(2-Chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-isopropyloxy-7-
methoxynaphthalene is treated in the same manner as in Example 104-(2) to
15  give 1-(2-hydrazino-4-pyridy1)-2,3-bis(hydroxymethyl)-6-isopropyloxy-7-
methoxynaphthalene.
M.p. 128-131°C
3) 1-(2-Hydrazin6-4-pyridyl)-2,3-bis(hydroxymethyl)—6—isopropyloxy-7—
methoxynaphthalene is treated in the same manner as in Example 104-(3) to
20 give 1-[2-{4-(3-pyridyl)-1(2H)-phthalazinon-2-yl }-4-pyridyl]-2,3-bis(thydroxy-
methyl)-6-isopropyloxy-7-methoxynaphthalene hydrochloride, which is listed
in Table 12." .
M.p. 203-206°C (decomposed)
X 19 |
25 () 1-(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-butoxy-7-methoxy-



M p. 190-193[err] C (deconposed) 5 Exanpl e 121 ,

1- ((2-Chl oro-4-pyridyl)-2, 3-bi s(hydroxynet hyl ) -6, 7-di met hoxy- naphthal ene is
treated in the sane manner as in Exanple 104-(2) to give 1-(2-

hydr azi no- 4- pyri dyl ) -2, 3- bi s(hydr oxynet hyl ) - 6, 7- di met hoxynapht hal ene, whi ch
is further treated together with the corresponding starting conpound 10
[VII] in the sane nmanner as in Exanple 104-(3) to give crude 1-[2-{4-(3-
pyridyl)- 1 (2H)-phthal azi non-2-yl } -4-89ridyl]

-2, 3-bi s(hydroxynet hyl ) -6, 7- di met hoxynapht hal ene (75.5 g). This crude
product is dngshehalene istrediedimthersameaahneras it Example @-l) xo givedl {2e
solution is treated with active carbon (3.7 g) and washed with a m xture of

chl orof orm aﬂ@lof@-ﬂt]?mi 1§-@'3Lbismﬁdr6k meflgy1)l6ebutoxy-Trmetheynaphdrhlent. a 2M
hydrochl oric acid (69 r?i ,’and t he myxt:i}?e I s concentrated under reduced
pressure to rendvlphg3splegent, and the resultant is subjected to
azeotrophic distillation with ethanol (150 m) tw ce, and concentrated

under reduceghypr el . Ay als are
col | ect ed by@f)i | £ PA2Crlofo-ae 1} gﬁ%ﬁ%‘?’“{%ﬂ?bgﬁgﬁfﬁﬁ?@& at 20

50[err overmn : Of sl de (el 3= ' - h gq\@p l']-4-

py£i dy{ ]CS 2V3ﬁ%¢tg'?%1§gér)é%ér{r§?%§/+ émegsﬁy(egrlr%? lgiéyﬁa%ﬁ%ﬁ%\-eglg ﬁ{?gél chl })-Sizﬁe] (84
. To a sol ytihan:.of ] U | r ‘wwl, 1000 M) is

gélded an aqug%@b%'gm%g%gfﬁg@@rég*@te?{c}ﬂy%o ggz%}rﬂe(% onate (23 )g)_

I n water (30%&@@, ﬁmd the organic layer is separated, dried, and the

filtrate is &8%cent rat ed under reduced pressure but so as not to

pireci pitate the CM%’[ 313_5970(: |
(3  1-(2-Hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6-butoxy-7-methoxy-
10 naphthalene is treated in the same manner as in Example 104-(3) to give 1-[2-
{4-(3-pyridyl)-1(2H)-phthalazinon-2-y1 }-4-pyridyl]-2,3-bis(hydroxymethyl)-6-
butoxy-7-methoxynaphthalene hydrochloride, which is listed in Table 12.
M.p. 198-201°C (decomposed)
Example 120
15 (1) 1-(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-octyloxy-7-methoxy-
naphthalene is treated in the same manner as in Example 6-(1) to give 1-(2-
chloro-4-pyridy1)-2,3-bis(hydroxymethyl)-6-octyloxy-7-m'ethoxynaphthalene.
M.p. 98-102°C
(2)  1-(2-Chloro-4-pyridyl)-2,3-bis(hydroxymethyl)-6-octyloxy-7-methoxy-
20  naphthalene is treated in the same manner as in Example 104-(2) to give 1-(2-
hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6-octyloxy-7-methoxy-
naphthalene. |
M.p. 98-102°C
(3)  1-(2-Hydrazino-4-pyridyl)-2,3-bis(thydroxymethyl)-6-octyloxy-7-

25  methoxynaphthalene is treated in the same manner as in Example 104-(3) to



90 To the resultant is added ethanol (300 nm), and a part of the mixture is
concentrated under reduced pressure to rempve about 80 % of chl oroform and '
met hanol . To the resultant is added ethanol (300 ni) again, and the m xture
Is concentrated to conpletely .renove the solvent. The precipitates are
collected 5 by filtration, washed with ethanol (300 m), and-air-dried at
50[err] C overnight to.give 1-[2-{4-(3-pyridyl)-1

(2H) - pht hal azi non-2-yl }-4-pyridyl]-2, 3-bi 88hydr oxy-

met hyl ) - 6, 7- di met hoxynapht hal ene (66.6 g, yield; 85 %, which is listed in

102 Wy ari e d-por LTSyl Jﬁtﬁﬁ‘f;‘é‘%@?‘hﬁ YR AR SRR cne
manner a5 | n Eya SOy 7 Btk gl oo TR wich [ Wygdin °o

pht hal azi non--g-% 1? 4 pyridyl]-2, 3 bi s(hydroxyrret hyl) -6, 7- d| et hoxy-
napht hal ene ( This product is suspending in a m xture of ethanol (33

m) and water (13 eratur and thereto is added dropw se 35
% hydrochl oric am@%Zfﬁ? rk??JEzﬁ‘g‘p iture is warnmed to 50-55[err]C. The
m xture 2_[5) d wth active carbon (1.3 g), and the active carbon
Is renoved b n and washed with a m xture of ethanol (13 m) and

\C/iv?E)g\rM gz ;ﬂn) énggui-i&-tdh%reo-h-spy ESEQ 3-bls(11ydr )[yenrler:ghyl) g t}ddlgnré%trl&yq 's added
naphthalene is treated in the same manner as in Example 104-(2) to give 1-(2-
hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene,

_ which is further treated together with the corresponding starting compound

10 [VII] in the same manner as in Example 104-(3) to give crude 1-[2-{4-(3-
pyridyl)-1(2H)-phthalazinon-2-yl }-4-pyridyl] -2,3-bis(thydroxymethyl1)-6,7-
dimethoxynaphthalene (75.5 g). This crude product is dissolved in chloroform-
methanol (3:1, 700 ml), and the solution is treated with active carbon (3.7 g) and
washed with a mixture of chloroform and methanol (3:1, 300 ml). To the

15 mixture is added a 2M hydrochloric acid (69 ml), and the mi_xture is
concentrated under reduced pressure to remove the solvent, and the resultant is
subjected to azeotrbphic distillation with ethanol (150 ml) twice, and
concentrated under reduced pressure to remove the solvent. The precipitated
crystals are collected by filtration, washed with ethanol (200 ml), and air-dried at

20 50°C overnight to give 1-[2-{4-(3-pyridyl)-1(2H)-phthalazinon-2-yl}-4-
pyridyl]-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene hydrochloride (84
g). To a solution of this product in chloroform-methanol (3:1, 1000 ml) is added
an aqueous potassium carbonate solution (potassium carbonate (23 g) in water
(300 ml)), and the organic layer is sepafated, dried, and the filtrate is

25  concentrated under reduced pressure but so as not to precipitate the crystals.



sodi um hydr oxi de sal ution (sodi um hydroxide (1 g) in water (13 m)), and
the mxture is stirred at 55-60[err]C for three hours, and an anhydri de
conmpound is 25 added thereto. The m xture is stirred at roomtenperature
overni ght, and cool ed 91 with ice. The precipitates are collected by
filtration, washed with 50 % ethanol (13 ml), and air-dried at 50[err]C
overnight to give |-[2-{4-(3-pyridyl)-1(2H)- phthal azi non-2-yl
-4-pyridyl]-2,3-bi s(hydroxynet hyl ) -6, 7-di &hoxy- naphthal ene (5.6 g, yield;
86 %9, which is listed in Table 12. 5 "M p. 222[err]C Sulfate: M p.
>220[ err] C Merbahe sesultaneiseiddbl RthahBl ¢(303heY, ah& a(pleconMieaikukls Exanpl e
123 1 -(2-Hydrazino-4-pyridyl)-2, 3-bis(hydroxynethyl)-6, 7-di et hoxy-

napht hal ene i gofdendrlabid ﬁﬁuérf}@dﬁs%@pwrto 2émbWe HIPBE B U -chidrofGmdiane
crude 1-[2- {4-(3-pyridyl)- 1 (2H)-phthal azi non-2-yl
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product is suspended in a m xture of etha ) "and water (14 m)

at room t enbepaidlnrarells it )Eaizgﬁxgbﬁﬁ%é%bwé Phle PEEISIGEL ARALGRAGET OF 0

35 % hydrochloric aci 2.3 e mxture 1s err]C
The m xtuge i gytf16a{i68 WwhiHdd with ethanol (300 ml), and air-dried at 50°C overnight to

give 1-[2-{4-(3-pyridyl)-1(2H)-phthalazinon-2-yl1}-4-pyridyl]}-2,3-bis(hydroxy-
methyl)-6,7-dimethoxynaphthalene (66.6 g, yield; 85 %), which is listed in Table
12. |
| M.p. 269-270°C
10 Sulfate:
M.p. >260°C
Example 122
1-(2-Hydrazino—4-pyridyl)-2,3-bis(hydroxymethyl)—6,7-diethoxy-
naphthalene and the corresponding starting compound [VII] are treated in the
15 same manner as in Example 104-(3) to give crude 1-[2-{4-(3-pyridy])-1(2H)-
phthalazinon-2-y1}-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-diethoxy-
naphthalene (6.5 g). This product is suspending in a mixture of ethanol (33 ml)
and water (13 ml) at room temperature, and thereto is added dropwise 35 %
hydrochloric acid (2.2 ml), and the mixture is warmed to‘5()-55°C. The mixture
20 is treated with active carbon (1.3 g), and the active carbon is removed by
filtration and washed with a mixture of ethanol (13 ml) and water (7 ml). The
filtrate is warmed to 45-50°C, and théreto is added dropwise an aqueous
sodium hydroxide solution (sodium hydroxide (1 g) in water (13 ml)), and the
mixture is stirred at 55-60°C for three hours, and an anhydride compound is

25  added thereto. The mixture is stirred at room temperature overnight, and cooled



active carbon (1.4 g), and the active carbon is renoved by filtration and
washed with a mxture of ethanol (14 ml) and water (7 m). The filtrate is
war med to 20 35[err]C,. and thereto is added dropw se an aqueous sodi um
hydr oxi de sol ution (sodium hydroxide (1.1 g) in water (14 m)), and thereto
I s added a di hydrate conpound. The mi xture is stirred under ice-cooling for
one hour, and the precipitates are collected by filtration, washed with 50
% ethanol (14 m), and air-dried at 50[err9 overnight to give
1-[2-{4-(3-pyridyl)-1(2H) -pht hal azi non-2- 25

I dyl I
1P e T b eSO 416 5
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L (2;chl oro. 4- kil @agy,qsfaxw%mméﬂs iRt gHRapA hal ene. M p.

115-118[err]C

-(2-Chl or g 4-pyri dwl) oxynet hyl - 6, 7- di met hoxynapht hal ene is 10
treated i%rthe sanédr%?@b%;s i n Exanple 104-(2) to give 1-(2-hydrazino-4-

pyridyl) - 3- hydgu%a)‘get hyl - 6, 7- di met hoxynapht hal ene. M p. 139-144[err]C

M.p. >220°C
Methanesulfonate:
M.p. 160-163°C (decomposed)
10  Example 123
1-(2-Hydrazino-4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-diethoxy-
naphthalene is treated in the same manner as in Example 104-(3) to give crude
1-[2-{4-(3-pyridyl)-1(2H)-phthalazinon-2-yl }-4-pyridyl]-2,3-bis(hydroxy-
methyl)-6,7-diethoxynaphthalene (7.0 g). This product is suspended in a
15  mixture of ethanol (35 ml) and water (14 ml) at room temperature. The
suspension is dissolved by adding dropwise thereto.35 % hydrochloric acid
(2.3 ml), and the mixture is warmed to 50-55°C. The mixtufe is treated with
active carbon (1.4 g), and the active carbon is removed by filtration and washed
with a mixture of éthanol (14 ml) and water (7 ml). Th¢ filtrate is warmed to
20  35°C, and thereto is added dropwise an aqueoﬁs sodium hydroxide solution
(sodium hydroxide (1.1 g) in water (14 ml)), and thereto is added a dihydrate
compound. The mixture is stirred under ice-cooling for one hour, and the
precipitates are collected by filtration, washed with 50 % ethanol (14 ml), and
air-dried at 50°C overnight to give 1-[2-{4-(3-pyridyl)-1(2H)-phthalazinon-2-
25  yl}-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-diethoxynaphthalene dihydrafe 64



(3) 1-(2-Hydrazino-4-pyridyl)-3-hydroxynet hyl - 6, 7- di met hoxynapht hal ene i s
treated in the sane manner as in Exanple 104-(3) to give
1-[2-{4-(3-pyridyl)- 15 1 (2H)-pht hal azi non-2-yl )
-4-pyridyl]-3-hydroxynet hyl -6, 7- di net hoxy- napht hal ene hydrochl ori de, which
is listed in Table 13. Mp. >250[err] C Exanple 125 (1) To a suspension of
1- (2-chl oro-4-pyridyl)-3-carboxy-6, 7-di et hoxy- 20 napht hal ene in
tetrahydrofuran (50 m) is added dropwi 92 a solution of 70 % sodi um

al um num bi s(2- met hoxyet hoxy) hydride (70 % toluene solution, 29.4 m) in

t et r ahydr of E’Qﬂﬁl“tﬁ ﬁg @,Miﬁ&h&lﬁs‘i’é’@ﬁfﬂ%é%pe' ow 5[ err] C under nitrogen

at nosphere, xture 1S reacted at the sane tenperature for one

2?%‘5 and 25 Tl FREH P IRp AR 4TS Shd BgnBicHtifizk aBafith 4 ftyQ?Bi! ae
. 1 3 . : . |
our . The  Bepurss or wheR pafod bt Shd hehtid gl 222H°LY 04 The
aqueous sol ytion,i xtracted with nmethyl ene chloride, and the nethyl ene
chl oride | aMar ated, and conbined with the tetrahydrofuran |ayer,
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| hydroxymethyl-6,7-dimethoxynaphthalene.
M.p. 115-118°C |
.(2) 1-(2-Chloro-4-pyridyl)-3-hydroxymethyl-6,7-dimethoxynaphthalene is
10 treated in the same manner as in Example 104-(2) to give 1-(2-hydrazino-4-
pyridyl)-3-hydroxymethyl-6,7-dimethoxynaphthalene.
M.p. 139-144°C
(3)  1-(2-Hydrazino-4-pyridyl)-3-hydroxymethyl-6,7-dimethoxynaphthalene
is treated in the same manner as in Example 104-(3) to give 1-[2-{4-(3-pyridyl)-
15 1(2H)-phtha1azinon-2—yl}44;pyridy1]-3-hydroxymethyl—6,7-dimethoxy-
naphthalene hydrochloride, which is listed in Table 13.
M.p. >250°C |
Example 125 |
(1)  To a suspension of 1-(2-chloro-4-pyridyl)-3-carboxy-6,7-diethoxy-
20  naphthalene in tetrahydrofuran (50 ml) is added dropwise a solution of 70 %
sodium aluminum bis(2-methoxyethoxy) hydride (70 % toluene solution, 29.4
ml) in tetrahydrofuran (50 ml) at a temperature below 5°C under nitrogen
atmosphere, and the mixture is reacted at the same temperature for one hour.

After the reaction is complete, to the mixture is added methanol (12 ml), and

25 further thereto is added a 6.25 M aqueous sodium hydroxide solution (48 ml),



crystallized fromether to give 1-(2-chloro-4-pyridyl)-3-hydroxynethyl -6, 7-
di et hoxynapht hal ene (3.94 g). 10 M p. 135-137[err]C (2) A
suspensi on of 1-(2-chloro-4-pyridyl)-3-hydroxymnethyl -6, 7-di et hoxy-
napht hal ene (3.90 g) in hydrazine hydrate (17.8 m) is refluxed for 9
hours. The m xture is stirred at roomtenperature for 10 m nutes, and
further stirred under ice-cooling for 10 mnutes. To the m xture are added
nmet hyl ene chloride and 15 water, and t9® nethylene chloride |ayer is
separated, washed, dried, and concentrated under reduced pressure to renove

the sol vent .anfhife "rﬁ%hﬂﬂ‘?s ktirr?ﬂi%??b“@%ﬂ Snd'Abu RO Rltrah§Hrdfutan RYEr &' | OVed

to cool overnight to

hydrazi no- 4- s%ﬁét‘&fgd %rgfh &%%B&Mﬁé‘?&ﬂ&'m@ aduéb R ARSI R AR B P whd 1°-9) - MP.

147-149[err] _ _ _
reaicd |0 Che Rt il SN RSN b dpTo S pHBRd " 1
b5y oxy ETRNed Wit BiabVBseRfian o Shes spbcdintedantar mduged i cr
52 ATy Tabaeo-iﬁwﬁu&apsl%%%%%m gebre Fﬁgpeapw done (177
o). 1 car b%ry d2 al%l %8 cl:e(if’i:‘rratt)e(:)c{1 Xngeernréguced [}r%%surlr'g) Tél‘lrédregl%ﬂg I1se Sl?ngeg (l:)())flsﬂlcla

gel column chromatography (solvent; chloroform:ethyl acetate = 4:1), and

crystallized from ether to give 1-(2-chloro-4-pyridyl)-3-hydroxymethyl-6,7-
diethoxynaphthalene (3.94 g).

10 M.p. 135-137°C
2 A 'suspension of 1-(2-chloro-4-pyridyl)-3-hydroxymethyl-6,7-diethoxy-
naphthalene (3.90 g) in hydrazine hydrate (17.8 ml) is refluxed for 9 hours. The
mixture is stirred at room temperature for 10 minutes, and further stirred under
ice-cooling for 10 minutes. To the mixture are added methylene chloride and

15 water, and the methylene chloride layer is separatéd, washed, dried, and
concentrated under reduced pressure to remove the solvent. The residue is
dissolved in hot ethanol (20 ml), and allowed to cool overnight to give 1-(2-
hydrazino—4-pyridy1)-3-hydroxymethyl-6,7-diethoxynaphthalene (3.19 g).

~ M.p. 147-149°C

20 (3 1-(2-Hydrazino-4-pyridyl)-3-hydroxymethyl-6,7-diethoxynaphthalene is
treated in the same manner as in Example 104-(3) to give 1-[2-{4-3-pyridyl)-
1(2H)-phthalazinon-2-yl}-4-pyridyl }-3-hydroxymethyl-6,7-diethoxy-
naphthalene hydrochloride (1.45 g), which is listed in Table 14.

M.p. 197-201°C (decomposed)
25 xample 12



m) are treated i n the same manner as in Exanpl e 104- (3) to glve

1- [2 (4-phenyl - 1 (2H)-pht hal azi non-2-yl)-4-pyri dyl

} - 3- hydr oxynet hyl - 6, 7- di et hoxy- 5 napht hal ene (206 ng), which is |isted

in Table 14. Mp. 203-204[err]C Exanple 127 1

- (2-Hydr azi no- 4- pyri dyl ) - 3- hydr oxynet hyl - 6, 7- di et hoxynapht hal ene (177 ng),

1- car boxy- 2- (4- chl or ophenyl car bonyl ) benzene (137 ng) and 10 et hyl ene

egcoI (1 M) are treated in the sane mar@®r as in Exanple 104-(3) to give
-[2-{ 4-(4-chl orophenyl) - 1 (ZFD pht hal azi non- 2-yl

pian] S a"f’* f ¥??E¥“f@ﬁ%&§%ﬁ?§' Ao PapntEle '
I~ Gar boxy- 2. bl huTdar Rarbor Zieas g ot dzénd (FOT BRI B Mebtefo By ol ) o
(203 pht hal a2t ) as GeRR e?%ﬂéf?w'i? A &ﬁ%ﬁé‘%ﬂiﬁ Y8 g Fyzerphentt:
ggghtzgil[ or rG] Ry %“éé\ﬂ@g@’l@ {Bt@ayf}?ﬁ To8rSuing ZgénEQP%E%We (398.8 @)
br omi ne. (Lo HPNER v@&ﬂﬁm)&éﬁql{ﬁséesa%ﬁemaﬁ%sr | Lﬁt of four hours. The.
2gai 1 bromine (60 Viby 2GkA04IR N xt re 1 & stirred overnights o
Example 127 | |
1-(2-Hydrazino-4-pyridyl)-3-hydroxymethyl-6,7-diethoxynaphthalene
(177 mg), l-carboxy-2-(4_-chloropﬁenylcarbonyl)benzene (137 mg) and
10 ethylene glycol (1 ml) are treated in the same manner as in Example 104-(3) to
give 1-[2-{4-(4-chlorophenyl)-1(2H)-phthalazinon-2-yl}-4-pyridyl]-3-hydroxy-
methyl-6,7-diethoxynaphthalene (247 mg), which is listed in Table 14.
M.p. 223-225°C |
Example 128
15 1-(2-Hydrzizino-4-pyridyl)-3-hydroxyméthyl-6,7-diethoxynaphthalene
(177 mg), 1-carboxy-2-methylcarbonylbenzene (86 mg) and ethylene glycol (1
ml) are treated in the same manner as in Example 104-(3) to .give 1-{2-(4-methyl-
1(2H)-ph;halazinon-2-yl)-4-pyridyl }'-3-hydrokymethyl-6,7—diethoxy-
naphthalene (211 mg), which is listed in Table 14.
20 M.p. 220-221°C
Reference Example |
(1) 3,4-Dimethoxybenzaldehyde (398.8 g) is dissolved in acetic acid (1.8
liter), and thereto is added dropwise bromine (136 ml) at room temperature over
a period of four hours. The mixture is stirred overnight, and thereto is added

25 dropwise slowly again bromine (60 ml), and the mixture is stirred overnight.



95 The reaction solution is added to water (7 liters), and the precipitated
crystals are collected by filtration, washed with water, and dissolved in
chloroform (2 liters). The chloroform solution is washed, dried,
concentrated, and the residue is crystallized fromdiisopropyl ether to

gi ve 6-brono-3, 4-di net hoxy- 5 benzal dehyde (470 g) as a colorless
crystal. Mp. 144-146[err]C (2) 6-Brono-3, 4-di-net hoxybenzal dehyde (470 g)

i s suspended in nethanol (600 m), and th8feto are added trinethyl
orthoformate (1025 m) and I RA-120 (Herr]-type, 10 g), and the m xture is

refluxed for "H'iheré%ﬂé? sORGioN! i¥ ladt&d tcﬁy“aﬁ?: (@9itdfd), 41 ﬂhg%&%ﬁﬂﬁp?égﬁﬁls and

the insoluble materials are renoved tration, and the fi els
ctner. washedoapngHELEFAABBRT Hpthe Ay RRL LR (oRIPA] Uger |
duced pr sSR! ok Rrdi e Mol IR A b ASiul, TR et o
%E n§ gg[ 3 [‘fé ?ﬁw_e?s”f%lii%igffé?% %:%iéﬁggiﬁ&gégﬁééﬁa ;ﬁ%@”@?%@ﬁ@%ﬂa@ﬁif b
3- Met hoxﬁ 4- S?ﬁ%ﬁ%éﬂé%ﬁ‘gﬁghés P§°{$L¢é§§ws|9ﬂ' the sane manner as in
Ref erence Exanpl e l%l.é.olﬂ-\(%gébr ono- 3- met hoxy- 4- et hoxybenzal dehyde

(2) 6-Bromo-3,4-dimethoxybenzaldehyde (470 g) is suspended in methanol

(600 ml), and thereto are added trimethyl orthoformate (1025 ml) and IRA-120
(H+-type, 10 g), and the mixture is refluxed for one hour. The mixture is cooled

10 toroom temperature, and the insoluble materials are removed by filtration, and
the filtrate is concentrated under reduced pressure. The resulting residue is
dissolved in ether, washed, dried, evaporated to remove the- ether, and distilled
under reduced pressure to give 6-bromo-3,4-dimethoxybenzaldehyde dimethyl
acetal (522 g) as a main distillate (133-138°C/1 Torr).

15  Reference Example 2

3,4-Diethoxybenzaldehyde is treated in the same manner as in Reference
Example 1 to give 6-bromo-3,4-diethoxybenzaldehyde dimethyl acetal.

B.p. 145-150°C/1 Torr
Reference Example 3

20 3-Methoxy-4-ethoxybenzaldehyde is treated in the same manner as in
Reference Example 1 to give 6-brom6—3-methoxy-4-ethoxybenzaldehyde
dimethyl acetal.

" B.p. 160-162°C/2 Torr
Refer E led4 -

25 Benzaldehyde is treated in the same manner as in Re_fere_nce Example 1



di net hyl acetal’. B.p. 160-162[err]C/ 2Torr Reference Exanple 4 25

Benzal dehyde is treated in the sane nanner. as in Reference Exanple 1
to give 2-bronobenzal dehyde di net hyl acetal. B.p. 90-100[err]C 1 Torr
Ref erence Exanpl e 5 3-Et hoxy-4-net hoxybenzal dehyde is treated in the sane

manner as i

nbs5 Ref erence Exanple 1 to give

6- br ono- 3- et hoxy- 4- net hoxybenzal dehyde di net hyl acetal. B.p.

170- 175[ err

]C/ 3 Torr Reference Exanple &6 sol ution of

6- br ono- 3, 4- di net hoxybenzal dehyde di net hyl acetal (20 10 m) in

t et r ahydr of
dropw se a

}*_5%"ﬁ(%‘%?%@Péﬁﬁ%ﬁl&afvd%ddifﬂﬁthﬁ%w] C, and thereto is added

n-"buty

Ithiumin hexane (45.1 m) over a

- 96

period of 20 m n‘ﬁﬁ%{*‘.@ﬂ@‘ﬂii’f‘&?gen at nosphere. The m xture is reacted at
e tor :

t he sane tenperaftl

sol ution of
period of 2
and thereto
| ayer is se

5

10

mnutes, and thereto is added dropw se a

ﬁﬁ fﬁrgﬁxgérilg'sne (7.36 g) in tetrahydrofuran {50 m) over a
4 The reaction m xture is reacted for one hour,

are, gl el Sl AOEh AT T Redi8R%h o sarfO i bs 1 1

Reference Example 1 to give 6-bromo-3-ethoxy-4-methoxybenzaldehyde
dimethy! acetal.

B.p. 170-175°C/3 Torr
Reference Example 6

A solution of 6-bromo-3,4-dimethoxybenzaldehyde difnethyl acetal (20
ml) in tetrahydrofuran (100 ml) is cooied to -60°C, and thereto is added
dropwise a 1.6 M solution of n-butyl lithiuﬁl in hexane (45.1 ml) over a period

of 20 minutes under nitrogen atmosphere. The mixture is reacted at the same

. temperature for 30 minutes, and thereto is added dropwise a solution of 4-

15

20

25

formylpyridine (7.36 g) in tetrahydrofuran (50 ml) over a period of 20 minutes.
The reaction mixture is reacted for one hour, and thereto are added water and
ethyl acetate (200 ml). The ethyl acetate layer is separated, washed, dried, and
concentrated under reduced pressure to remove the ethyl acetate to give 3,4-
dimethoxy-6-(4-pyridyl)hydroxymethylbenzaldehyde dimethyl acetal (15.4 g).

Mp. 130-133°C
Reference Example

6-Bromo-3,4-diethoxybenzaldehyde dimethyl acetal is treated in the
same manner as in Reference Example 6 to give 3,4-diethoxy-6-(4-pyridyl)-
hydroxymethylbenzaldehyde dimethyl acetal.

M.p. 108-109°C

Reference Example 8



concentrated under reduced pressure to renpve the ethyl acetate to give _
3, 4- di met hoxy-6-(4-pyridyl)hydroxynet hyl benzal dehyde di net hyl acetal (15.4
g). Mp. 130-133[err]C 20 Ref erence Exanple 7

6- Brono- 3, 4- di et hoxybenzal dehyde di methyl acetal is treated in the sane
manner as in Reference Exanple 6 to give 3, 4-diethoxy-6-(4-pyridyl)-

hydr oxynmet hyl benzal dehyde di net hyl acetal. Mp. 108-109[err]C 25

Ref erence Exanple 8 97 6- Br onp- 3- net ho®Y- 4- et hoxybenzal dehyde di net hyl
acetal is treated in the sane manner as in Reference Exanple 6 to give

3- met hoxy- 4- et hox y6-Brofro-ButhétHiky A sthexybaizard i AR % et tal.
Mp. 125-127[err]C 5 Ref erenceyExarrpI% 9 2- B%?énzal dgaﬁ%%q%%%eﬁ??‘

acetal is treg ' ' r . 4. L&

o Cas byt dyl e mbfiier 3R RETERACe BghipIe® O @0e 3y Sy e |

10 Ref P = t benzal dehyde di net hyl

10 pefer fpg@@fﬁ&%@a&ﬁmaﬁmﬁww&m Qg benz yde di y
M.p. 125-127°C

5 Reference Example 9

2-Br0mobenzaldehyde dimethyl acetal is treated in the same manner as in
Reference Example 6 to give 6-(4-pyridyl)hydroxymethylbenzaldehyde
dimethy! acetal. |
M.p. 115-116°C
10  Reference Example 10
6-Bromo-3-ethoxy-4-methoxybenzaldehyde dimethy! acetal is treated in
the same manner as in Reference Example 6 to give 3-ethoxy-4-methoxy-6-(4-
pyridyl)hydroxymethylbenzaldehyde dimethyl acetal.
M.p. 114-115°C
15  Reference Example 11
6-Bromo-3,4-dimethoxybenzaldehyde dimethyl acetal and 2-bromo-4-
formylpyridine are treated in the same manner as in Reference Example 6 to
give 3,4-dimethoxy-6-(2-bromo-4-pyridyl)hydroxymethylbenzaldehyde
dimethyl acetal as an oily product. |
20  Reference Example 12
6-Bromo-3,4-dimethoxybenzaldehyde dimethyl acetal and 2-formyl-
pyridine are treated in thé same manner as in Reference Example 6 to give 3,4—
dimethoxy-6-(2-pyridyl)hydroxymethylbenzaldehyde dimethyl acetal as an oily
product.

25 Reference Example 13



the sane manner as in Reference Exanple 6 to give 3-ethoxy-4-net hoxy-6-(4-
pyridyl) hydroxymnet hyl benzal dehyde di nethyl acetal. Mp. 114-115[err]C 15
Ref erence Exanple 11 6-Bronp- 3, 4-di net hoxybenzal dehyde di net hyl acetal and
2-brono-4- fornylpyridine are treated in the same manner as in Reference
Exanple 6 to give
3,4-dinethoxy-6-(2-bronn-4-pyridyl)hydroxgnethylbenzaldehyde di net hyl
acetal as an oily product. 20 Ref er ence9Bxanpl e 12

6- Brono- 3, 4- di net hoxybenzal dehyde di methyl acetal and 2-fornyl- pyridine

are treated in thes-BromoBdndineloxybeneildenydedini@hpl scall shdi3F6rmyH-
di met hoxy- 6- (2- pyri dyl ) hydr oxynet hy):bbenzal dehyde mt hyl acetal as an oily

product. 25 pykdifie aRC@edrs@tiR satne maﬂﬁeﬁaﬂm&%&e@mﬁ@em% yahdghyde

di ret hyl acetal and 3-fornyl- pyridine are treated 1 n the nner as in
Ref erence Exadiglethéxy-8 1 o th lbenzaldeh
di nmet hoxy 6- (3-pyri CXN )(%faﬁ-lél ﬂit hy)l%rgﬁz I denr%?dde a’fiﬁgtuﬁyfhyégg?ta a%gn °lly0| |y
product yﬁ% gnce Exanple 14 To a solution of

, 4- di nmet hox ?4 pyri dyl ) hydr oxynet hyl benz-

5 Reference Example 14

To a solution of 3,4-dimethoxy-6-(4-pyridyl)hydroxymethylbenz-
aldehyde dimethyl acetal (18.4 g) in a mixture of acetic acid (50 ml) and toluene
(50 ml) is added maleic acid dimethyl ester (8.64 ml), and the mixture is refluxed
for one hour. To the mixture is added methanesulfonic acid (9.33 ml), and the
10 mixture is refluxed for 8 hours while the generated water is removed by using a
Dean-stark apparatus. The mixture is cooled to room temperature and
concentrated. The residue is dissolved in chloroform, and the pH value thereof
is adjusted to pH 8 with an aqueous potassium carbonate solution. The mixture
is extracted with chloroform, and the extract is washed, dried, concentrated, and
15  the residue is crystallized from ether to give 1-(4-pyridyl)-2,3-bis(methoxy-
carbonyl)-6,7-dimethoxynaphthalene (13.5 g).
M.p. 204-206°C
Reference Example 15
' 3,4-Diethoxy-6-(4-pyridyl)hydoxyméthylbenzaldehyde dimethyl acetal
20 s treated in the same manner as in Reference Example 14 to give 1-(4-pyridyl)-
2,3-bis(methoxycarbonyl)-6,7-diethoxynaphthalene.
M.p. 149-150°C
Rgfe.renge Example 16
3-Methoxy-4-ethoxy-6-(4-pyridyl)hydoxymethylbenzaldehyde

25  dimethyl acetal is treated in the same manner as in Reference Example 14 to



al dehyde di nethyl acetal (18.4 g) in a mxture of acetic acid (50 m) and
toluene (50 M) is added nmaleic acid di.nethyl ester (8.64 m), and the

m xture is refluxed for one hour. To the m xture is added nethanesul fonic
acid (9.33'm), and the 10 m xture is refluxed for 8 hours while the
generated water is renoved by using a Dean-stark apparatus. The m xture is
cooled to roomtenperature and concentrated. The residue is dissolved in
chl oroform and the pH val ue thereof is Q(% usted to pH 8 with an aqueous
pot assi um carbonate solution. The m xture is extracted with chloroform and
the extract givenbsdayridyl)-23-bisanethokyedrbdnyb+edmkbhoxty@-athexghaphtitalene.
crystallized fromether to give 1-(4-pyridyl)-2,3-bis(nmethoxy- _

car bonyl) -6, 7- di npf poxgsamrrgal ene (13.5 g). Mp. 204-206[err] C Reference
Exanpl e 15 3, 4- Di et hoxy- 6- (4-pyridyl)hydoxynet hyl benzal dehyde di net hyl

acetal 20 @féﬂéﬁ@gﬂmglég sanme manner as in Reference Exanple 14 to
give 1-(4-pyridyl)- 2,3-brs(net hoxycarbonyl) -6, 7-di et hoxynapht hal ene. M p.
149-150[err] C Ref gt ; ldehvde di 1 i i
3Nt hoxy- 41 ot hoxs: o (I STy R anibenzaldetyde dimethyl oegel is epated fn
acetal ig tr éﬁ ﬁgfyﬁ %%rd -Eﬁm_ bl,_ ;6. 99
gi ve 1-(3- pyfﬁl?éy églagﬂgrlé;s?@ oxygér onﬁ?iﬁgﬁﬁgt o§§- “et @x%/éa%gt hal ene.

(methoxycarbonyl)naphthalene.

M.p. 197-198°C

e le
3-Ethoxy-4-methoxy-6-(4-pyridyhydoxymethylbenzaldehyde dimethyl
10 acetal is treated in the same manner as in Reference Example 14 to gi;/e 1-(4-
pyridyl)-2,3-bis(methoxycarbonyl)-6-ethoxy-7-methoxynaphthalene.
M.p. 188-189°C
Reference Example 19
- 3,4-Dimethoxy-6-(2-pyridyl)hydoxymethylbenzaldehyde dimethyl acetal
15  istreated in the same manner as in Reference Example 14 to give 1-(2-pyridyl)-
2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene.
M.p. 163-165°C |
Reference Example 20
3,4-Dimethoxy-6-(3-pyridyDhydoxymethylbenzaldehyde dimethyl acetal
20 s treated in the same manner as in Reference Exémple 14 to give 1-(3-pyridyl)-
2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene.
M.p. 95-96°C
" Reference Example 21
To a solution of 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxy-
25  naphthalene (5 g) in methylene chloride (300 ml) is added m-chloroperbenzoic



M p. 195-197[erf] C Ref erence Exanple 17 : '

6- (4- Pyridyl ) hydoxymet hyl benzal dehyde di nethyl acetal is treated in 5 t he
same nmanner as in Reference Exanple 14 to give 1-(4-pyridyl)-2,3-bis-

(et hoxycar bonyl ) napht hal ene. M p. 197-198[err] C Ref erence Exarrpl e 18

3- Et hoxy- 4- met hoxy- 6- (4- pyri dyl ) hydoxynet hyl benzal dehyde di net hyl 10

acetal is treated in the sanme manner as in Reference Exanple 14 to give
1-(4- pyridyl)-2,3-bis(nmethoxycarbonyl)-R®t hoxy- 7- met hoxynapht hal ene. M p.
188-189[ err] C Ref erence Exanple 19

3, 4- i met hoxz%;cug’ Sé iﬁﬂdﬁ!ﬁy ic)ehé/oqﬂfé?égg#u}wﬁé) L‘éjﬁr\?éﬁiﬁrl%{ {HEIIOM tHfifiraturd® 1S

treated int erence

o5 108 e 1) RSt DR RARAI e A hiifuufe o m&ﬁ@d* mahm'cs,q@emma |
Created i n 1 beeivs b A5 B R R R RR Shme fp aptfabRe N0 1

1-(3-pyridyl met hox ar bonyl ) -6, 7-di met hoxynapht hal ene. M p.
95-96[ err] C%@é‘p&(gﬁgé%f gl To a sol ution of

1-(4- p?/m% dyl)-2, 3- &giti(}%oécar bonyl ) -6, 7-di met hoxy- 25 napht hal ene (5
g) in hyl ene chtbr Fdé&” m) is added m chl oroper benzoic

Reference Example 22

1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7-diethoxynaphthalene is
treated in the same manner as in.Reference Example 21 to give 1-(4-pyridyl)-
2,3-bis(methoxycarbonyl)—6,7-diethoxynaphthalene N-oxide.
10 M.p. 177-178°C |
Reference Example 23
1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-methoxy-7-ethoxy-
* naphthalene is treated in the same manner as in Reference Example 21 to give 1-
(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-methoxy-7-ethoxynaphthalene N-
15 oxide.
M.p. >220°C
R n 4
1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)naphthalene is treated in the same
manner as in Reference Example 21 to give 1-(4-pyridyl)-2,3-bis(methoxy-
20  carbonyl)naphthalene N-oxide.
M.p. 215-218°C
Reference Example 25
1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-ethoxy-7-methoxy-
naphthalene is treated in the same manner as in Reference Example 21 to give 1-

25  (4-pyridyl)-2,3-bis(methoxycarbonyl)-6-ethoxy-7-methoxynaphthalene N-



100 acid (8.1 g)' under ice-cooling, and the mxture is warnmed to room
tenperature and stirred overnight. The reaction m xture is washed, dried,
and concentrated to give

1- (4-pyridyl)-2, 3-bi s(met hoxycar bonyl ) -6, 7-di net hoxynapht hal ene N- oxi de
(15.0 g) as a crystal 5 M p. 237-239[err] C Reference Exanple 22
1-(4-Pyridyl)-2, 3-bi s(nmet hoxycarbonyl ) -6, 7-di et hoxynapht hal ene is treated
in the same manner as in Reference Exanpll®l21 to give 1-(4-pyridyl)-

2, 3- bi s( et hoxycar bonyl ) - 6, 7- di et hoxynapht hal ene N oxi de. 10 M p.
177-178[ err] gxf&f erence Exanple 23 1

- (4-Pyridyl) -2, 3-bi s(met hoxycarbonyl ) - 6- net hoxy- 7- et hoxy- napht hal ene is
treated in the Sa'lWFmQBOeZ 31@¢ in Reference Exanpl e 21 to give 1-

(4-pyridyl)-2,3-bis

) A nce Exanple 24
%@%car bonyl ) napht hal ene is treated in the sane

oxi de. M p.
1- (4- Pyridyl

met hoxycar bonyl ) - 6- met hoxy- 7- et hoxynapht hal ene N- 15

manner as in_ Ref enenosy EXONH £ idnlcthdiytrtbryh-BYLiiidhoRyiphbitAdR! fioxy- 20

car bonyl ) napht hal en

5

10

15

20

25

treated in the same manner as in Reference Example 21 to give 1-(2-pyridyl)-
2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene N-oxide.

M.p. 173-175°C
Reference Example 2jZ

1-(3-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7- dlmethoxynaphthalene is
treated in the same manner as in Reference Example 21 to give 1-(3-pyridyl)-
2,3-bis(methoxycarbonyl)-6,7-dimethoxynaphthalene N-oxide.

M.p. 185-186°C (decomposed)

eference Example 28

To tetrahydrofuran (25 ml) is added a 3.4 M solution of sodium-' aluminum
bis(methoxyethxoy) hydride in toluene (18.0 ml), and the mixture is cooled to
-10°C. To the mixture is added dropwise a suspension of 1-(4-pyridyl)-2,3-
bis(methoxycarbonyl)-6,7-diethoxynaphthalene (10.0 g) in tetrahydrofuran (25
ml) over a period of 15 minutes. The reaction solution is warmed, and stirred
under ice-cooling for 1.5 hour, and thereto is added a 15 % aqueous sodium
hydroxide solution (3.7 ml). To the reaction mixture are added water and
methylene chloride, and the insoluble materials are removed by filtration. The
filtrate is extracted with methylene chloride, and the extract is washed, dried,
and concentrated to give 1-(4-pyridyl)-2,3-bis(hydroxymethyl)-6,7-diethoxy-
ﬁaphthalene (7.89 g).

M.p. 159-161°C



M p. 215-218[err]C Reference Exanple 25 1

- (4-Pyridyl)-2, 3-bi s(met hoxycarbonyl ) - 6- et hoxy- 7- net hoxy- napht hal ene is
treated in the sane manner as in Reference Exanple 21 to give 1- 25
(4-pyridyl)-2, 3-bi s(nethoxycarbonyl) - 6- et hoxy- 7- met hoxynapht hal ene N-
101 oxide. Mp. 230-231[err]C Reference Exanple 26

1-(2- Pyridyl) -2, 3- bi s(net hoxycar bonyl) -6, 7-di met hoxynapht hal ene is 5
treated in the same manner as in Referent®2Exanple 21 to give
1-(2-pyridyl)- 2,3-bis(nethoxycarbonyl)-6, 7-di met hoxynapht hal ene N- oxi de.

Mp. 173- 175ﬂ{%|férhﬁ;é?g§( nceg Exanpl e 27

1-(3-Pyridyl)-2,3-brs( me§ hoxycar bonyl ) - 6, 7- di met hoxynapht hal ene is 10
treated in the sa ' hediddethSx eHabRthal s
1-(3-pyridyl)- 2, ge(gl st : %f?%/-lc)&r(@%nyl ollE’E’lﬁ)ﬁr'gt holxynap : enaeenl\?-loxi de

i %E@Fﬁ%ﬁ?ﬁﬂﬁ%ﬁ‘éﬁ el p {"‘%2 gipran (2
hydri de in t ol 380fn{d@xnittny)- 8 alHEnBkhapHRnAIEng 0! ed 10
5 M.p. 135-138°C
Reference Example 30
1-(4-Pyridyl)-2,3-bis(hydroxymethyl)-6,7-diethoxynaphthalene (20.0 g)
is dissolved in methylene.chloride (200 ml), and thereto are added dropwise
acetic anhydride (46.6 g) and triethylamine (57.4 g), and the mixture is stirred at
10 room temperature overnight. The mixture is diluted with methylene chloride,
washed with water, dried, and concentrated. The residue is recrystallized from a
-mixture of ethyl acetate and hexane to give 1-(4-pyridyl)-2,3-bis(acetoxy-
methyl)-6,7-diethoxynaphthalene (22.4 g).
M.p. 115-116°C
15  Reference Example 31 _
1-(4-Pyridyl)-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene is
treated in the same manner as in Reference Example 30 to give 1-(4-pyridyl)-
2,3-bis(acetoxymethyl)-6,7-dimethoxynaphthalene.
M.p. 165-167°C
20 eference Example 32
To a solution of 1-(4-pyridyl)-2,3-bis(acetoxymethyl)-6,7-diethoxy-
naphthalene (22.4 g) in methylene chloride (100 ml) is. added m-chloro-
perbenzoic acid (19.0 g) at room tcmperéture, and the mixture is stirred
overnight. The reaction solution is wéshed, dried, and concentrated. The

25  residue is crystallized from ether to give 1-(4-pyridyl)-2,3-bis(acetoxymethyl)-



-10[err]C. To the m xture is added dropwi se a suspensi on of

1- (4-pyridyl)-2,3- bis(nmethoxycarbonyl)-6, 7-di et hoxynapht hal ene (10.0 g) in
tetrahydrofuran (25 m) over a period of 15 minutes. The reaction solution
is warmed, and stirred under ice-cooling for 1.5 hour, and thereto is added
a 15 % aqueous sodi um 20 hydr oxi de solution (3.7 nml). To the reaction

m xture are added water and net hyl ene chloride, and the insoluble naterials
are removed by filtration. The filtrate i183extracted wth met hyl ene
chloride, and the extract is washed, dried, and concentrated to give

1- (4- pyri dyl )6, 2-diethbsk A%HEWNM%QZGBOQ)H hoxy- naphthalene (7.89 g). 25
M p. 159-161[err]C 2 Reference Exanple 29

1-(4-Pyridyl)-2, SMf(I%Lf@o@ar bonyl ) -6, 7-di net hoxynapht hal ene is treated
in the sane manner &ds in Reference Exanple 28 to give 1-(4-pyridyl)-

2, 3-bi s(hydr Y 'Bka 1e§3nethoxynaphthalene 5 M p.
135- 138[err]gﬁ%&?@‘ﬁﬁtéﬁgkaﬁﬁ
di seol ved | mot g ChE ARy O %’?‘?é{s% RyetytSrAaRRoIARIAGR B Dl oo
seet 1 S e 08 i AR ﬁzzm@@%% s B VERNDE |
met hyl ene Chlfﬁ-blseiacetoxymethyl)é 7-dimethoxynaphthalene N-oxide.

M.p. 182-185°C

Reference Example 34

A mixture of 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxy-

10 naphthalene N-oxide (30 g) and phosphorus oxychlbride (150 ml) is refluxed
for two hours. The mixture is concentrated under reduced pressure to remove
the phosphorus oxychloride, and thereto are added methylene chloride and an
aqueous potassium carbonate solution. The methylene chloride layer is
separated; and concentrated under reduced pressure to remove the solvent. The

15 resultant is crystallized from methanol to give 1-(2-chloro-4-pyridyl)-2,3-bis-
(methoxycarbonyl)-6,7-dimethoxynaphthaléne (26 g).

M.p. 201-203°C
Reference Example 35 _
1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-methoxy-7-ethoxy-

20  naphthalene N-oxide is treated in the same manner as in Reference Example 34
to give 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-methoxy-7-ethoxy-
naphthalene.

M.p. 196-198°C
Reference Example 36
25 1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)naphthalene N-oxide is treated in



washed with water, ‘dried,. and concentrated. The residue is recrystallized
froma mxture of ethyl acetate and hexane to give ‘
1-(4-pyridyl)-2, 3-bi s(acetoxy- nethyl)-6, 7-di et hoxynapht hal ene (22.4 g).

M p. 115-116[err]C 15 Ref erence Exanple 31

1- (4-Pyridyl)-2, 3-bi s(hydroxynet hyl ) -6, 7-di met hoxynapht hal ene is treated in
the same manner as in Reference Exanple 30 to give 1-(4-pyridyl)-

2, 3-bi s(acet oxynet hyl ) -6, 7- di net hoxynaphO#hal ene. M p. 165-167[err]C 20

Ref erence Exanple 32 To a sol ution of

ot hylene SHras R RRCE FNERIN E Rl 3R SR |I2RHOR R gh-4o8) L
room t enper ?’Mgﬁghﬁi’g?f@fﬁgﬁéﬂ{h%léfé- stirred overnight. The reaction

solution is wa concentrated. The 25 residue is

crystallized frogy tlj%_ltﬁo@'l\ﬁ/e 1- (4-pyridyl)-2, 3-bis(acet oxynet hyl) -
103 6, 7-di et hoxynapht hal ‘ene oxide (20.8 g). Mp. 158-159[err] C Reference

Exanpl e 33 keﬁéf Eéé g gﬁl “ 2;2 bi s(acet oxynet hyl) -6, 7-di met hoxynapht hal ene is
5 treated er as in Reference Exanple 32 to give
1-(4-py§t Y1)~ 1 4 Pyridy)-2,3-bis(methoxycarbonyl)-6-ethoxy-7-methoxy-
naphthalene N-oxide is treated in the same manner as in Reference Example 34
to give 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-ethoxy-7-methoxy-
naphthalene.
M.p. 205-208°C

10 Reference Example 38

1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6,7-diethoxynaphthalene N-
oxide is treated in the same manner as in Reference Example 34 to give 1-(2-
chloro-4-ijridy1)-2,3-bis(methoxycarbonyl)-6,7-diethoxynaphthalene.
M.p. 154-156°C
15 Reference Example 39
1-(2—Py_ridyl)-2,3-bis(methoxycarbonyl)-6,7-diethoxynaphthalene N-
oxide is treated in the same manner as in Reference Example 34 to give a
mixture of 1-(2-chloro-6-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxy-
naphthalene and 1-(4-chloro-2-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-
20 dimethoxynaphthalene.
MS: 415 (M+)
Reference Example 40
1-(3-Pyridyl)-2,3-bis(methoxycarbony!)-6,7-dimethoxynaphthalene N-
oxide is treated in the same manner as in Reference Example 34 to give a

25  mixture of 1-(2-chloro-5-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxy-



2,3-bis(acetoxyﬁethyr)-6,7-dinethoxynaphthalene N-oxi de. M p. 182-185[err]C
Reference Exanple 34 A nixture of

1- (4-pyridyl)-2, 3-bi s(net hoxycarbonyl ) -6, 7-di met hoxy- 10 napht hal ene
N-oxi de (30 g) and phosphorus oxychloride (150 m) is refluxed for two
hours. The m xture is concentrated under reduced pressure to renove the
phosphorus oxychl oride, and thereto are added net hyl ene chloride and an
aqueous potassi um carbonate sol uti on. ThiE)Sret hyl ene chloride |ayer is
separated, and concentrated under reduced pressure to renove the sol vent.

-{h ((32-1 (5:hl gfzfj ‘ZA@)@%IS% %ﬁgq%@ﬁ#ﬁslafx%r%é)ﬁ({)aﬁgf -gﬁgﬁn)kﬂ%&#gfbr?gy Hag’;ﬁapht hal ene
g??49%yrPgSi?ﬁ§§h¥%%ﬁ%§%éﬂé%?§§£2:ggﬁsl$¥g?ﬁthgiy-7-ethoxy- 20  napht hal ene
e o R IR TN 25 1 e S e T e
napht hal ene. M p. 196-198[err] C Reference Exanple 36 25°
1- (4- Pyri dy| Referéndei Exampleatdy car bonyl ) napht hal ene N-oxide is treated in
104 5 A mixture of 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-
dimethoxynaphthalene (22.7 g), phosphorus tribromide (52 ml) and 1,1,2,2-
tetrachloroethane (100 ml) is stirred at 100°C for 10 hours. After the reaction is
complete, the mixture is concentrated under reduced pressure to remove the
solvent, and thereto are added methylene chloride and an aqueous potassium
10 carbonate solution. The methylene chloride layer is separated, and
concentrated under reduced pressure to remove the solvent. The residue is
crystallized from methanol to give 1-(2-bromo-4-pyridyl)-2,3-bis(methoxy-
carbonyl)-6,7-dimethoxynaphthalene (17.1 g).
M.p. 192-194°C
15  Reference Example 42
1-(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)naphthalene is treated
in the same manner as in Reference Example 41 to give 1-(2-bromo-4-pyridyl)-
2,3-bis(methoxycarbonyl)naphthalene.
M.p. 162-163°C
20  Reference Example 43
1-(2-Chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-ethoxy-7-methoxy-
naphthalene is treated in the same manner as in Reference Example 41 to give 1-
(2-bromo-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-ethoxy-7-methoxy-
naphthalene.

25 M.p. 203-204°C



the sanme manner as in Reference Exanple 34 to give

1- (2-chl oro-4-pyridyl)-2,3- bis(nmethoxycarbonyl)napht hal ene. M p.

174-178[ err] C Reference Exanple 37 5

1- (4-Pyridyl)-2, 3-bi s(net hoxycar bonyl ) - 6- et hoxy- 7- met hoxy- napht hal ene
N-oxide is treated in the same manner as in Reference Exanple 34 to give
1- (2-chl oro-4-pyridyl)-2, 3-bi s(met hoxycar bonyl ) - 6- et hoxy- 7- met hoxy-
napht hal ene. M p. 205-208[err]C 10 Ref é&Pénce Exanple 38

- 1-(4-Pyridyl)-2, 3-bi s(net hoxycarbonyl) -6, 7-di et hoxynapht hal ene N- oxide is

treated in tiRg BRamgle 384 | N Reference Exanple 34 to give 1-(2-

chl or o- 4- pyr m%hoxycar bonyl ) - 6, 7- di et hoxynapht hal ene. M p.
154-156[ err] C 15 T @eh?&rt Qﬁ)tﬁﬁé@ﬁ“ efetence Example 39 is treated in the same
1-(2-Pyridyl)-2, 3-lgll S neltﬁt%oxycar on& )-6, 7-di et ﬁoxynapht'hal ene N- oxide is

172 ch or o- AR s [FRERLerks Bbcilfl 17 86F pEUASR L. siflcd Gottol s cHIcHEF e
G ot howynap SN ERE R it R 21 RIS Mgy RabonD-6.7-dimethory-
1- (3- Pyricdyl I)ﬁ‘ 2 @‘;?Ei s(met hoxycar bonyl ) - 6, 7- di net hoxynapht hal ene N- oxide is
treated Ilr.;n t QPE *M%anner as in Reference Exanple 34 to give a

M.p. 199-200°C

Reference Example 45
The mixture obtained in Reference Example 40 is treated in the same
manner as in Reference Example 41, and purified by silica gel column chromato-

10 graphy to give 1-(2-bromo-5-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxy-
naphthalene. |

M.p. 182-184°C
Reference Example 46
To a suspension of 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-

15  dimethoxynaphthalene N-oxide (106.4 g) in 1,2-dichloroethane (500 ml) is
added phosphorus oxychloride (100 g), and the mixture is refluxed for five
hours. After the reaction is complete, the mixture is concentrated under reduced
pressure, and thereto is added ethyl acetate. The ethyl acetate solution is
poured into ice-water, and the precipitated crystals are collected by filtration to

20  give 1-(2-bromo-4-pyridyl)-2,3-bis(methoxycarbonyl)-6,7-dimethoxy-
naphthalene (38.9 g).

M.p. 192-194°C
Reference Example 47
3,4-Dimethoxy-6-(4-pyridyl)hydroxymethylbenzaldehyde dimethyl

25  acetal and methyl crotonate are treated in the same manner as in Reference



25 ~mxture o'f' '

1- (2-chloro-5-pyridyl)-2, 3-bi s(net hoxycar.bonyl ) -6, 7- di net hoxy- 105
napht hal ene and 1-(2-chl oro-3-pyridyl)-2,3-bis(methoxycarbonyl)-6, 7-
di mret hoxynapht hal ene. Ms: 415 (Merr]) Reference Exanple 41 5 A

m xture of 1-(2-chloro-4-pyridyl)-2,3-bis(nethoxycarbonyl)-6, 7-

di net hoxynapht hal ene (22.7 g), phosphorus tribromde (52 m) and 1;1, 2, 2-
tetrachl oroethane (100 m) is stirred atlOf00[err]C for 10 hours. After the
reaction is conplete, the mxture is concentrated under reduced pressure to

remove the sgratfiple 1 ibe61t@ﬂ-g%ﬁdﬁ)r@dﬁe&dmmﬂoﬁgm%bﬂfgﬂl@aamemaxgqueous

pot assi um 10 car bonate sol ut he net hyl ene Chloridé layer is
separ at ed, h@ffﬂﬁfi@”at ed under reduced pressure to renove the solvent.
The residue is crystallized from nethanol to give

1- (2- br ono- 4- pyri ‘5)5&72_%%4?( met hoxy- carbonyl ) -6, 7- di met hoxynapht hal ene
(17.1 g). Mp. 192-T94]’ert 15 Ref erence Exanple 42

1-(2-Chl oro-ﬁma met hoxycar bonyl ) napht hal ene is treated in
the sane nma ce Exanple 41 to give 1-(2-brono-4-pyridyl)-
2,3-bi s(g’ﬂa t hOXyCai,Rﬁ%gtﬂgg{)—téja-sygdy%ydro}c?lrzﬁejﬂ?ﬁbgﬁzrahgehyde dimethyl
acetal and methyl acrylate are treated in the same manner as in Reference
Example 14 to give 1-(4-pyridyl)-2-methoxycarbonyl-6,7-dimethoxy-
naphthalene.
M.p. 152-154°C
10 Reference Example 49
1-(4-Pyridyl)-2-methoxycarbonyl-3-methyl-6,7-dimethoxynaphthalene is
treated in the same manner as in Reference Examble 21 to give 1-(4-pyridyl)-2-
methoxycarbonyl-3-methyl-6,7-dimethoxynaphthalene N-oxide.
M.p. 230-232°C
15  Reference Example 50
1-(4-Pyridyl)-2-methoxycarbonyl-6,7-dimethoxynaphthalene is treated in
the same manner as in Reference Example 21 to give 1-(4-pyridyl)-2-methoxy-
carbonyl-6,7-dimethoxynaphthalene N-oxide.
M.p. 222-224°C
20 eference Example 51
1-(4-Pyridyl)-2-methoxycarbonyl-3-methyl-6,7-dimethoxynaphthalene
N-oxide is treated in the same manner as in Reference Example 34 to give 1-(2-
chloro-4-pyridy1)-2-methoxyca_rbonyl-3-methyl-6,7-dimethoxynaphthalene.
M.p. 133-136°C |
25  Reference Example 52



20 Reference Exanple 43 1 -

-(2-Chloro-4-pyridyl)-2, 3-bi s(met hoxycar bonyl ) - 6- et hoxy- 7- nethoxy-
napht hal ene is treated in the same nanner as in Reference Exanple 41 to
give 1- (2-brono-4-pyridyl)-2,3-bi s(methoxycarbonyl) - 6-et hoxy- 7- met hoxy-
napht hal ene. 25 M p. 203-204[err]C 106 Reference Exanple 44 The
m xture obtained in Reference Exanple 39 is treated in the sanme manner as
in Reference Exanple 41, and purified bpygilica gel colum chromato- graphy
to give 1-(2-brono-6- pyrldyl) 2, 3- bi s( et hoxycar bonyl ) - 6, 7- di met hoxy- 5

" Ref or ence Exahﬁ%i’%w'@?% PSR ER SRR Es TR Al b A Rl e
(2% br omo: BoH5% Rile a5l Mapbet a3 Mofotonsiis BT Pockort - BB nal ene. -
R RaE L CE - L ER
M.p. 142-145°C
5  Reference Example 53 |
1-(2-Chloro-4-pyridyl)-2-methoxycarbonyl-3-methyl-6,7-dimethoxy-
naphthalene is treated in the same manner as in Reference Example 41 to give 1-
(2-bromo-4-pyridyl)-2-methoxycarbonyl-3-methyl-6,7-dimethoxynaphthalene.
M.p. 148-150°C
10 Reference Example 54
1-(2-Chloro-4-pyridy1)-2-methoxycarbonyl—6,7—diméthoxynaphthalene is
treated in the same manner as in Reference Example 41 to give 1-(2-bromo-4-
pyridyl)-2-methoxycarbonyl-6,7-dimethoxynaphthalene.
M.p. 146-148°C
15  Reference Example 55
To a solution of isovanillin (200 g) in dimethylformamide (500 ml) is
added potassium carbonate (236 g) under ice-cooling, and thereio is added
dropwise benzyl bromide (203 ml), and the mi)_cture is stirred overnight. The
insoluble materials in the resulting residue are removed by filtration, and washed
20 with acetone, and the filtrate is concentrated under reduced pressure to remove
the solvent. The residue is washed again with ether and water, and
concentrated under reduced pressure to remove the solvent to give 3-benzyl-
oxy-4-methoxybenzaldehyde as an oily product.
Reference Example 56
25 (1) 3-Benzyloxy-4-methoxybenzaldehyde is treated in the presence of



15  di met hoxynapht hal ene N-oxide (106.4 g) in 1, 2-dichl oroethane (500 m)
I s added phosphorus oxychloride (100 g), and the mxture is refluxed for
five hours. After the reaction is conplete, the m xture is concentrated
under reduced pressure, and thereto is added ethyl acetate. The ethyl
acetate solution is poured into ice-water, and the precipitated crystals
are collected by filtration to 20 give 1

- (2-brono-4-pyridyl)-2, 3-bi s(nmet hoxycarbomg ) - 6, 7-di met hoxy- napht hal ene
(38.9 g). Mp. 192-194[err] C Reference Exanple 47

L R RO R L e 2
A o i b PN BRHMBEIP Y o it

, 4- Di met hoxy- 6- ( 4- ri%lhyﬁoxymt hyl benzal dehyde di net hyl acetal and
met hyl acryl ate ar¥-Rr¥at #5G the same nanner as in Reference Exanpl e 14

to give 1-(4-pyrid - 2-net hoxycar bonyl - 6, 7- di net hoxy- napht hal ene. M p.
1529154[ er E] &% g-lB)romor-Tg-benzgl/loxy-4-n¥ethoxybenza dehydg is tregted in the same P

5  manner as in Reference Example 1-(2) to give 6-bromo-3-benzyloxy-4-
methoxybenzaldehyde dimethy! acetal as an oily product.
Reference Example 57
6-Bromo-3-benzyloxy-4-methoxybenzaldehyde dimethyl acetal is
treated in the same manner as in Reference Example 6 to give 3-benzyloxy-4-
10 - methoxy-6-(4-pyridyl)hydroxymethylbenzaldehyde dimethyl acetal as an oily
product.
Reference Example 58
3-Benzyloxy-4-methoxy-6-(4-pyridyl)hydroxymethylbenzaldehyde
dimethyl acetal is treated at room temperature for three days in the same manner
15  asin Reference Example 14 to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-
benzyloxy-7-methoxynaphthalene.
| M.p. 240-242°C (decomposed)
Reference E le S
1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-benzyloxy-7-methoxy-
20 naphthalene is treated in the same manner as in Reference Example 21 to give 1-
(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-benzyloxy-7-methoxynaphthalene N-
oxide.

M.p. 254-257°C (decomposed)

Reference Example 60
25 1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-benzyloxy-7-methoxy-



10 Ref er ence Exarrpl e 49 -

1- (4- Pyridyl)-2-met hoxycar bonyl - 3- met hyl - 6, 7- di met hoxynapht hal ene is
treated in the sane manner as in Reference Exanple 21 to give

1- (4-pyridyl)-2- methoxycarbonyl - 3- net hyl - 6, 7- di net hoxynapht hal ene N-OXI de.
M p. 230-232[err]C 15 Ref erence Exanpl e 50

1- (4-Pyridyl)-2-nmet hoxycarbonyl - 6, 7- di met hoxynapht hal ene is treated in the
same manner as in Reference Exanple 21 te@j@ive 1-(4-pyridyl)-2-nmethoxy-

car bonyl - 6, 7- di net hoxynapht hal ene N-oxi de. M p. 222-224[err]C 20

Ref erence Ex

(4 Pyridyl) ﬁ%ﬁ%‘%&% %‘%814318@ tretedin the same. %F%T‘rf‘é@r%epfﬁﬁ’i‘&f’ Fremels e i s
chi or o 4- pyr RUBI- D{AERRR/ERYHBHOT2 ST oD R o R TR AR aT ene.
133-136[err] C Ref er ence Exanple 52 108

1- (4- Pyri dy| Dok FBonyl -6, 7- di met hoxynapht hal ene N-oxi de is treat ed

in the sane manne | rence Exanple 34 to give 1-(2-chloro-4-
pyridyl)-2-met hoxM* 3@&3?%%87@8139@(’9 napht hal ene. M p. 142-145[err]C

5  Reference Example 61
1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-benzyloxy-7-methoxy-
naphthalene is treated in the same manner as in Reference Example 117-(1) to
give 1-(4-pyridy1)-2,3-bis(methoxycarbonyl)-6-hydroxy-7-methoxy-
naphthalene.
10 M.p. 225-230°C (decomposed)
ference Example 62
1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-hydroxy-7-methoxy-
naphthalene and isopropyl iodide are treated in the same manner as in
Reference Example 117-(2) to give 1-(4-pyn'dyl)—2,3-bis(methoxycarbonyl)46-
15  isopropyloxy-7-methoxynaphthalene.
M.p. 210-212°C
Reference Example 63
1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-hydroxy-7-methoxy-
naphthalene and butyl iodide are treated in the same manner as in Reference
20  Example 117-(2) to give 1-(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-butoxy-7-
methoxynaphthalene.
M.p. 149-151°C
. Reference Example 64
1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-hydroxy-7-methoxy-

25  naphthalene and octyl iodide are treated in the same manner as in Reference



5 Ref erence Exanple 53 1 _

- (2-Chl oro-4-pyridyl)-2-methoxycar bonyl - 3- met hyl - 6, 7- di met hoxy- napht hal ene
is treated in the sane manner as in Reference Exanple 41 to give 1-

(2- br onmo- 4- pyri dyl ) - 2- met hoxycar bonyl - 3- net hyl - 6, 7- di met hoxynapht hal ene.

M p. 148-150[err]C 10 Ref erence Exanple 54

1- (2- Chl or o- 4- pyri dyl) - 2- met hoxycar bonyl - 6, 7- di met hoxynapht hal ene i s
treated in the sane manner as in Referehbtlke Exanple 41 to give 1-(2-brono-4-
pyri dyl) - 2- met hoxycar bonyl - 6, 7- dlnethoxynaphthalene M p. 146-148[err]C 15

Ref er ence _ t | 7-

di met hyl forEﬁg%BhFe ?g%)gﬂrﬁ%)@?éqa Q%ﬁ‘?%)? aéS| u Hggﬂbbx(g%gfboﬂ}'%g % ylox 7r

i ce-cooling added dropwi se benzyl brom de (203 rﬂ) and the
m xture is °?’?&‘é‘dg§’\ﬁ?§§é§eg The insoluble materials in the resulting -

residue are rerm}e(/ﬁg ig 1 bgation, and washed 20 with acetone, and the
filtrate is conc r %c} n er reduced pressure to renove the solvent. The

residue is hed agai n_y et her and water, and concentrated under
reduced pr e%—%ﬂﬁ@g&eﬁghe solvent to give 3- benzyl :
O e S BB SRR RSB TR 2
naphthalene is treated in the same manner as in Reference Example 21 to give 1-
(4-pyridy1)—2,3-bis(methoxycarbonyl)-6-isopropyloxy-7-methoxynaphthalene
N-oxide. | |
M.p. 195-200°C (de;composed)
10  Reference Exampl
1-(4-Pyridy1)-2,3-bis(methoxycarbonyl)-6-butoxy-7-methoxy-
naphthalene is treated in the same manner as in Reference Example 21 to give 1-
(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-butoxy-7-methoxynaphthalene N-
oxide. '
15 M.p. 170-173°C
Reference Example 67
1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-octyloxy-7-methoxy-
naphthalene is treated in the same maﬁner asin Referenée Example 21 to give 1-
(4-pyridyl)-2,3-bis(methoxycarbonyl)-6-octyloxy-7-methoxynaphthalene N-
20 oxide.
M.p. 143-146°C
Reference Example 68
1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-isopropyloxy-7-methoxy-
naphthalene N-oxide is treated in the same manner as in Reference Example 34

25  to give 1-(2-chloro-4-pyridyl)-2,3-bis(methoxycarbonyl)-6-isopropyloxy-7-



109 sodium acetate in the sanme manner as in Reference Exanple 1-(1) to give
6- brono- 3-benzyl oxy- 4- net hoxybenzal dehyde as a col orl ess crystal. Mp.

140- 141[err]C (2) 6-Bronp- 3-benzyl oxy- 4- met hoxybenzal dehyde is treated in
the same 5 manner as in Reference Exanple 1-(2) to give

6- br ono- 3- benzyl oxy- 4- net hoxybenzal dehyde di net hyl acetal as an oily
product. Reference Exanple 57 6-Brono-3-benzyl oxy-4-net hoxybenzal dehyde

di rethyl acetal is treated in the sane magner as in Reference Exanple 6 to
gi ve 3-benzyl oxy-4- 10 met hoxy- 6- (4- pyri dyl ) hydr oxynet hyl benzal dehyde

di met hyl product. Reference Exanple 58
3- Benzyl oxy%ahg?i%@ltgéfﬁe byri dyl) hydr oxynet hyl benzal dehyde di net hyl
acetal is treat e&a’:n}bgoipﬁo c&r ature )or three days in the sane manner 15

as in Reference
1- (4-pyridyl) -2, 3- bi.s( et hgxycar bonyl ) - 6- benzyl oxy- 7- net hoxynapht hal ene.

M p. 240d2I4 : ed)bReference Exanple 59 1
ngghm;: e%e)lg ?r e@fé aﬁgﬁgﬂﬂ%ﬁ%@&&ﬁﬁ %%F’é)q?}’i >ié?‘z%‘fpl e 21 to
give 1-

(4-pyri dyl ) naphthalenehlaxide istreated in the- 386, naper as incRefsrsnea ditampleid N-
oxi de. Mp. tg ?ﬁvez ?Z(E-ecrhrl]og- _dpey%o (23 %dens(methoxycarbonyl) -6-butoxy-7-methoxy-
naphthalene.
M.p. 143-147°C
Reference E le
10 1-(4-Pyridyl)-2,3-bis(methoxycarbonyl)-6-octyloxy-7-methoxy-
naphthalene N-oxide is treated in the same manner as in Reference Example 34
to give l-(2-chloro-4-pyridyl)-2,3-bis(-methoxycarbonyl)-6-octyloxy-7-methoxy-
naphthalene.
M.p. 93-97°C
15  Reference Example 71
4-Carboky-2-chloropyridine (78.7 g) is added slole to a suspension of
sodium borohydride (28.4 g) in tetrahydrofuran (750 ml) under nitrogen
atmosphere, and thereto is added dropwise boron trifluoride-ether complex (123
ml). The mixture is reacted at room temperature for six hours. To the mixture is
20  added a 6 M hydrochloric acid (960 ml), and the mixture is concentrated under
reduced pressure to remove the solvent. The resultant is basified with sodium
hydroxide, and extracted with chloroform. The chloroform layer is washed with
a saturated aqueous sodium hydrogen carbonate solution, dried and
concentrated under reduced pressure to remove the solvent to- give 2-chloro-4-

25  hydroxymethylpyridine (62.2 g).



Ref erence Exanple 60 25 - _

1- (4-Pyridyl)-2, 3-bi s(nmet hoxycar bonyl ) - 6- benzyl oxy- 7- net hoxy- 110
napht hal ene N-oxide is treated in the same manner as in Reference Exanple
34 to give 1-(2-chloro-4-pyridyl)-2,3-bis(nmethoxycarbonyl)-6-benzyl oxy-7-
met hoxynapht hal ene. M p. 260-261[err] C (deconposed). 5 Ref erence Exanpl e
61 1-(4-Pyridyl)-2,3 -bis(nmethoxycarbonyl)-6-benzyl oxy-7-nmet hoxy-
napht hal ene is treated in the sane mannedrl3as in Reference Exanple 117-(1)
to give 1-(4-pyridyl)-2,3-bis(nethoxycarbonyl)-6-hydroxy-7-nmethoxy-
napht hal ene. 10 M. .&&h@ﬂ% 225-230[ err] C (deconposed) Reference Exanple 62
1 -(4-Pyridy|)-2,3}Bis(nEt oxycar bonyl ) - 6- hydr oxy- 7- net hoxy- napht hal ene
and i sopropypeffdic jkH@ated in the same manner as in Reference Exanple
117-(2) to -2, 3- bi s(met hoxycar bonyl )-6- 15

R R S T e e

is added dropwise a solution of diméthyl sulfoxide (68.7 ml) in methylene

5 chloride (220 ml) at —-60°C to -50°C, and thereto is further added dropwise a
solution of 2-chloro-4-hydroxymethylpyridine (63.2 g) in methylene chloride
(440 ml) at the same temperature. The mixture is stirred for 15 minutes, and
thereto is added dropwise triethylamine (306.6 ml) at the same temperature. The
~ mixture is stirred for five minutes, and warmed to room temperature. After the

10 reaction is complete, to the reaction mixture is added water (2.2 liters). The
methylene chloride layer is separated, and the aqueous layer is extracted again
with methylene chloride (2.2 liters). The methylene chloride layers are
combined, and washed with a saturated aqueous sodium hydrogen carbonate
solution, dried, and concentrated under reduced pressure to remove the solveﬁt

15  to give 2-chloropyridine-4-carbaldehyde.

(2) A solution of 2-chloropyridine-4-carbaldehyde in dimethylformamide
(150 ml) is added dropwise iﬁto a suspension of sodium cyanide (5.2 g) in
dimethylformamide (200 ml) over a period of five minutes. The mixture is stirred
for five minutes, and thereto is added dropwise a solution of acrylic acid tert-

20  butyl ester (61.4 ml). in dimethylformamide (350 ml) over a period of ten minutes,
and the mixture is stirred overnight. To the reaction mixture are added ethyl
acetate and water, and the ethyl acetate layer is washed with a saturated
aqueous sodium hydrogen carbonate solution, dried, and concentrated under
reduced pressure to remove the solvent. The residue is purified by silica gel

25  column chromatography (solvent; hexane:ethyl acetate = 4:1) to give 4-(2-



napht hal ene and butyl iodide are treated in the same manner as in Reference
200 Exanple 117-(2) to give :

1- (4-pyridyl)-2, 3-bi s(met hoxycar bonyl ) - 6- but oxy- 7- net hoxynapht hal ene. M p.
149-151[err] C Reference Exanple 64 1
-(4-Pyridyl)-2, 3-bi s(net hoxycarbonyl ) - 6- hydr oxy- 7- met hoxy- 25 napht hal ene
and octyl iodide are treated in the sane manner as in Reference Exanpl e
117-(2) to give 1-(4-pyridyl)-2,3-bi s(nmetHoxycarbonyl)-6-octyl oxy-7-

met hoxynapht hal ene. M p. 124-126[err] C Reference Exanple 65 5

1- (4- Pyri dyl ghléropyRidet-aey1Raxy£sbREMY Aci@ 1ériDRfyl Rt (828 FRdshicdily
naphthal ene is tréated i'n the same manner as i'n Reference Exanple 21 to
give 1- %roduct. .

(4-pyridyl)-2, 3-bi s(net hoxycar bonyl)-6-i sopropyl oxy- 7- met hoxynapht hal ene

N-oxi de. M mséga}#%ﬁﬁéﬂe%j deconposed) 10 Ref erence Exanple 66 1
-(4-Pyridyl)=273- arbonyl ) - 6- but oxy- 7- met hoxy- napht hal ene is
et e 1) U ST AR SRR AP T ofrtans i
oxi de. 5 added trifluoroacetic acid (118 ml) under ice-cooling, and the mixture is stirred
for 15 minutes, and reacted at room temperature for one hour. To the mixture is
further added trifluoroacetic acid (24 ml), and the mixture is reacted at room
temperature for two hours. The mixture is concentrated under reduced pressure
to remove the trifluoroacetic acid, subjected to azeotrophic distillation with
10 toluenp, and crystallized from ether to give 4-(2-chloropyridin-4-yl)-4-oxo-
butylic acid (53.8 g).
M.p. 118-120°C
Reference Example 74
A mixture of 3,4-dimethoxybenzaldehyde (1.66 g), 4-(2-chloropyridin-4-
15  yl)-4-oxo-butylic acid (2.14 g), sodium acetate (0.82 g) and acetic anhydride
(5.66 ml) is stirred at 80°C for two hours. To the mixture_: are added dropwise
acetic acid and conc. hydrochlc_)ric acid (50 ml), and the mixture is refluxed for
two hours. The reaction solution is washed with ether, and the pH value of the
mixture is adjusted to pH 4 with sodium hydroxide. The mixture is dried and
20  concentrated under reduced pressure to remove the solvent, The residue is
extracted with amixture of chloroform and methanol (9:1) to give 1-(2-chloro-4-
pyridyl)-3-carboxy-6,7-dirriethoxynapht.halene (yield; 67 %),
M.p. >250°C
Reference Example 75
25 To a solution of 1-(2-chloro-4-pyridyl)-3-carboxy-6,7-dimethoxy-

naphthalene (2.3 g) in tetrahydrofuran (60 ml) is added dropwise a solution of



15 M p. 170-173[err] C Reference Exanple 67 1

- (4-Pyridyl)-2, 3-bi s(met hoxycarbonyl ) - 6- octyl oxy- 7- net hoxy- naphthal ene is
treated in the sane manner as in Reference Exanple 21 to give 1-
(4-pyridyl)-2, 3-bi s(nmethoxycar bonyl ) -6-octyl oxy- 7- met hoxynapht hal ene N- 20
oxi de. M p. 143 146[ err] C Reference Exanple 68 1

- (4-Pyridyl) -2, 3-bi s(nmet hoxycar bonyl ) - 6- |sopropyloxy 7- met hoxy- napht hal ene
N-oxide is treated in the same manner aslif Reference Exanmpl e 34 25 to
give 1 -(2-chloro-4-pyridyl)-2, 3- bls(nethoxycarbonyl) 6- i sopropyl oxy-7-

112 net hoxyngpdiufirhleffinui Bis(2LHetEO8lctticy POk ddludat SbRitita, B:3EI e
69 1 -(4-Pyridyl)-2,3-bis(nmethoxycar bonyl)- - but oxy- 7- net hoxy- 5

napht hg! ene by ferah§dioramkes J10°Chend HEmIRACTs SHirdd e FBORI RAGRAUAT! €

Lt o SO ) T B RSB i oS Wi
bls(2-methoxyethoxy) hydride (70 % toluene solution, 1.57 ml) in tetrahydro-

5  furan (5 ml), and the mixture is heated with stirring at 40°C for one hour. To the
mixture is added methanol, and thereto is added an aqueous sodium hydroxide
solution (sodium hydroxide (1.6 g) in water (20 ml)), and the mixture is stirred at
50°C for 30 minutes. The reaction residue is extracted with ethyl acetate, and
extracted with dichloromethane. The organic layer is washed with water, dried,

10 and concentrated under reduced pressure to remove the solvent. The residue is
purified by silica gel column chromatography (solvent; chloroform:acetone =
19:1), and crystallized from ether to give 1-(2-chloro-4-pyridyl)-3-hydroxy-
methyl-6,7-dimethoxynaphthalene (531 mg, yie_ld; 24 %).
M.p. 115-118°C
15  Reference Example 76
A mixture of 3,4-diethoxybenzaldehyde (54.2 g), 4-(2-chloropyridin-4-
yl)-4-oxo-butylic acid (59.6 g), sodium acetate (22.9 g) and acetic anhydride
(158 ml) is stirred at 80°C for two hours under nitrogen atmosphere. The
mixture is allowed to cool for 30 minutes, and thereto are added acetic acid (1.4
20  liter) and conc. hydrochloric acid (1.4 liter), and the mixture is refluxed for two
hours. The mixture is cooled with ice, and thereto is added sodium hydroxide
(672 g), and thereto are further added water (1.4 liter), chloroform (2.5 liter), and
methanol (0.3 liter). The chloroform layer is dried,uconc.:entrated under reduced

pressure to remove the solvent, and the residue is crystallized from ether to give



10 1-(4-byrfdyl)-2,3-bis(nethoxycarbonyl)-6-octyloxy-?-nethoxy-
napht hal ene N-oxide is treated in the same manner as in Reference Exanple
34 to give

1- (2-chl oro-4-pyridyl)-2, 3-bi s(nmet hoxycar bonyl ) - 6-oct yl oxy- 7- net hoxy-
napht hal ene. Mp. 93-97[err]C 15 Ref erence Exanple 71

4- Car boxy-2-chl oropyridine (78.7 g) is added slowy to a suspension of

sodi um borohydride (28.4 g) in tetrahydrdfeuran (750 ml) under nitrogen

at nosphere, and thereto is added dropw se boron trifluoride ether conplex
(123 m). The wickidtb@-prilgHol-eskbdky @9 BibMIRGhARhEIhL (7614ghour s. To the
mxture is 20( agged g?% gphydrochyofic acid?(g%o n1),(and %he mxture is
concentrat ed undgadggﬁgqu:pressure to renmove the solvent. The resultant is
basified with sodi imhydroxide, and extracted with chloroform The
chloroforn1lﬁﬂg i HeShg wi th a saturated aqueous sodi um hydrogen

car bonat e Suru€?%ﬁ§IUT1,h*dnd concentrated under reduced pressure to renove
t he solvent to gi - chl.or0-4- r o I | di (62.2 g). 113
M p. 63- 65[err]Cpi?§?séngéq§%W%§ [,}]28{%‘3 A LT LN Y oxal yi

chlorid
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inhibitory activity and are useful in the prophylaxis or treatment of asthma.

That is, the desired compounds [I] of the present invention can effectively
inhibit the bronchoconstriction induced by various spasmogens such as

histamine, U-46619, leukotriene Dy, etc., or by antigens. For example, the

10 desired compounds of the present invention such as 1-[2-(2-ox0-1,2-dihydro-
quinolin- 1-yl)-4-pyridyl]-2,3-bis(hydroxymethyl)—6,7-dimethoxynapﬁthalene, 1-
{2-[2-0x0-4-(2-piperidinoethyl)amino-1,2-dihydroquinolin-1-yl]-4-pyridyl}-2,3-
bis(hydroxymethyl)-6,7-dimethoxynaphthalene, 1-{2-[2-o0x0-4-(4-pyridyl)-1,2-
dihydroquinolin-1-yl]-4-pyridyl}-2,3-bis(thydroxymethyl)-6,7-dimethoxy-

15  naphthalene, 1-[2~(2-0x0-3-morpholino-1,2-dihydroxyquinolin-1-yl)-4-pyridyl]-
2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene, l-[2-(.1-oxo-'5-methoxy-
methoxy-1,2-dihydroisoquinolin-2-y1)-4-pyridyl}-2,3-bis(hydroxymethyl)-6,7-
dimethoxynaphthalene, 1-{2—[1-oxo-5-(Z-piperidinoethyloxy)-1,_2-dihydroiso-
quinolin-2-yl]-4-pyridyl }-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene, 1-

20 [2-(3-ox0-2,3-dihydroisoquinolin-2-yl)-4-pyridyl]-2,3-bis(hydroxymethyl)-6,7-
dimethoxynaphthalene, 1-{2-[4-(3-pyridyl)-1(2H)-phthalazinon-2-yl]-4-
pyridyl }-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene, 1-{2-[4-(3-pyridyl-
methyl)-1(2H)-phthalazinon-2-yl]-4-pyridyl}-2,3-bis(hydroxymethy!)-6,7-
dimethoxynaphthalene, 1-{2-[6,7-dimethoxy-4-(3-pyridyl)-1(2H)-phthalazinon-

25 2-yl]-4-pyridyl}-2,3-bis(hydroxymethyl)—6,7-diethoxynaphthalene, 1-{2-[4-(3-



5 chloride (220 m) at -60[err]Cto -50[err]C, and thereto is further
added dropwi se a solution of 2-chloro-4-hydroxynethyl pyridine (63.2 g) in
nmet hyl ene chloride (440 nl) at the sane tenperature. The mixture is stirred
for 15 mnutes, and thereto is added dropw se triethylamne (306.6 m) at
the same tenperature. The mixture is stirred for five mnutes, and warned
to roomtenperature. After the 10 reaction is conplete, to the reaction

m xture is added water (2.2 liters). Thdlﬁethylene chloride layer is
separated, and the aqueous layer is extracted again with nethyl ene chloride

(2.2 liters)pyrityd- N@HVpIRASIagiNoAL2-98 A@yﬁaylm -B@(Fwdi@ﬂymeuﬁl)ﬂashed with a

sat ur at ed aqueols sodi um hydrogen Car bolnat e sol ution, dried,

conoent [ at CRGEnAMMARKL 3T, 6 YT bR glizvﬁéﬁ-zlﬁl-nt-wn@me

2- chloropyrl I ne-4

hi [ dded
grzggvm:}gpm!tzgfs g?ssﬁ per’f?ﬂt ﬁ%ﬂ?{ﬁﬁ u%@gény%{ﬁ@gﬁﬁﬁé n]é—}?ia met hlylsf gr ?gm de
mnutes and FARRELERALS a&%%féﬁaf?o% (oot o ABHBEHURUBHGT o 5

bty 5 el BT L L

added et hyl eta and wat er, and the ethyl acetate layer is washed with a-
sat ur at ed ad‘ﬁ Bi um hydr ogen carbonate sol ution, dried, and

A SN RN R R SR N
acetate = 4:p arrtngcgl{u\é:%ll?'_a(cgeptable salt thereof hardly show any side effects on heart,
etc., but selectively show bronchoconstriction inhibitory activity and low
10 toxicity, and hence, they advantageously show high safety as a medicament.
Although theophylline shows serious side effects on heart such hypotension,
cardioplamus, etc., the desired compounds [I] of the present invention and a

pharmaceutically acceptable salt thereof substantially do not show such side

effects and only show an excellent antiasthmatic activity.



114 chlorop r|d|n yI) .4- oxo-butylic acid tert butyl ester (82.8 g) as an
@ﬂence Exanpl e 73 To .

-4-yl)-4-oxo-butylic acid tert-butyl ester (82.8 g) is 5
add t|c acid (118 m) under ice-cooling, and the m xture is
_stlrred for 15 m nutes, and reacted at roomtenperature for one hour. To
the mxture is further added trifluoroacetic acid (24 m), and the mixture
is reacted at roomtenperature for two hbl#s. The mi xture is concentrated
under reduced pressure to renove the trifluoroacetic 'Cﬂ-ﬂs SHERT HAS-BEEN]
azeotrophi c Whatis dlaimealr with 10 tol uene, and crystdl |zeﬁt|b|_m9[)et her{to
give 4-(2-chloropyridin-4-yl)-4-oxo- butylic acid (53.18=gy——tp-
118-120[ err] C Reference Exanple 74 A m xture of 3, 4- dlnethoxybenzaldehyde
(1.66 g), 4-(2-chloropyridin-4- 15 yl)-4-oxo0-butylic acid (2.14 g),
sodi um acetate (0182 gA miphtiHlénd eriviitiv@rofdhe fomp@aTi]): is stirred at
80[err]C for two hours. To the m xture are added dropwi se acetic acid and
conc. hydrochloric acid {50 n1) $he mxture is refluxed for two hours.
The reaction solution i 5 ’ ether, and the pH value of the m xture
is adjusged to pH 4 with sg dr oxi de. The mi xture is dried and 20
) renove ti[g solvent. The residue is
s or mghd net hanol (9:1) to give
i%r%{@igethoxynaphthalene (yield; 67 %,

R

N

1-(2-chl oro-4- pyridyl)-3-carbo
Mp. >250[err]C

] wherein R! and R2 are the same or different and are each a hydrogen atom or a
protected or unprotected hydroxy group; either one of R3 and R4 is a protected
10 or unprotected hydroxy-substituted methyl group, and another is a hydrogen
atom, a lower alkyl group, or a protected or unprotected hydroxy-substituted
methyl group; R3 and RS are the same or different and are each a hydrogen
atom, a substituted or unsubstituted lower alkyl group, a substituted or
unsubstituted phenyl group, or a protected or unprotected amino group, ;)r both
15  bond at their termini and combine with the adjacent nitrogen atom to form a

substituted or unsubstituted heterocyclic group, and a pharmaceutically

acceptable salt thereof.
| 2. A compound according to claim 1, wherein R! and R? are the same
or different and are each a hydrogen atom or a lower alkyl group.

20 3. A compound according to claim 1 or claim 2, wherein the
heterocyclic group formed by combining RS and RS together with the adjacent
nitrogen atom is monocyclic, bicyclic or tricyclic hetefocyclic groups which may
contain one or more additional heteroatoms selected from a nitrogen atom, an

oxygen atom and a sulfur atom in addition to said adjacent nitrogen atom.

. N RO




Ref erence Exanple 75 25 To a solution of _ _

1- (2-chtoro=4-pyridyl)-3- car boxy- 6, 7-di net hoxy- naphthalene (2.3 g) in
tetrahydrofuran (60 m) is added dropwi se a sol ution of 115 sodi um
al um num bi s(2- et hoxyet hoxy) hydride (70 % toluene solution, 2.36 m) in
tetrahydrofuran at -10[err]C, and the m xture is stirred at room
tenperature for one hour. To the mxture is added dropwi se a sol ution of
sodi um al uni num bi s(2- met hoxyet hoxy) hydrlife (70 % tol uene sol ution, 1.57
m) in tetrahydro- 5 furan (5 m), and the mxture is heated with
stirring at 40[errd,C f oA compdididraccofdihfito masm,ewhéreﬁﬁmwd@g% %r@gﬂ

thereto i s added an aqueous sodi um hydr oxi de solution (sodi um

i nut cs.  The. tormeltt rilinifiERS AR 18 Hadifer it hfei libEe b ¥ 2 ™
extracted with dichl qronethane. The organi.c | gyer, is washed with water,
dried, 10 mbﬁﬁé‘gﬁ‘ftgg%’&inﬁ?ﬁﬁ‘?oup isHng ok pyTidxl, gyinalyb jsoquinolyb| vent .

The residue is purifi by. silica_gel columm chronatography (solvent;

chl or of orm ac"étc&i@niafgﬁ?ﬁ)dﬁw‘l{? blayridybaridazaldiblpyridylipysidof2,3-

1-(2- chlfgo- 4-pyridyl)-3:- hydroxy- nethyl -6, 7-di met hoxynapht hal ene (531 ny,
yi el d; 24 o .digigzolyh pyride{2.3rdJoxazplyl, Rephthynicdinyiquipbsalisyl Aphtharazimylof

3, 4- di et hoxybenzal dehyde (54.2 g), 4-(2-chloropyridin-4- yl)-4-oxo-butylic
acid (59.6 g)qulgwlmw{anémlul,@y iayly pzepidyh azetidyl sisbindiolydepyrrolyl,

benzazepinyl, phenanthridinyl, benzothiadinyl, benzimidazolinyl, pyradinyl, and

morpholino, and a partially or wholly hydrogenated one thereof.
5. A compound according to any one of claims 1 to 4, wherein the

10 heterocyclic group formed by combining RS and RS together with the adjacent
nitrogen atom is substituted by one or more of the substituents selected from
the group consisting of (1) a lower alkenyl group, (2) a lower alkynyl group, (3)
a lower alkylthio group, (4) a cycloalkyl group, (5) a trifluoromethyl group, (6) a

| Cyano group, (7) a tetrazolyl group, (8) a formyl group, (9) an amino group, (10)

15  amono- or di-lower alkylamino group in which the alkyl moiety is optionally
substituted by a morpholino group, a monocycloalkyl-substituted amino group,
a pyridyl group, an imidazolyl group, a piperidyl group, or a pyrrolidinyl group,
(11) ah pyridyl group, (12) a morpholino group, (13) a lower alkyl-substituted
triazolyl group, (14) a bis(hydroxy-lower alkyl)aminocarbonyl group, (15)

20 bis(tri-lower alkylsilyloxy-lower alkyl)aminocarbonyl group, (16) a
morpholinocarbony! group, (17) a lower alkyl-substituted piperazinylcarbdnyl
group, (18) a hydroxy-lower alkyl-substituted piperazinylcarbonyl group, (19) a
tri-lower alkylsilyloxy-lbwer alkyl-substituted piperazinylcarbonyl group, (20) a

. lower alkoxycarbonyl group, (21) a carboxyl group, (22) a lower alkyl group
\

RO g



(158 m) is stirred at 80[err]C for two hours under nitrogen atnosphere.
The mxture Tsattowed—+to cool for 30 mnutes, and thereto are added acetic
acid (1.4 20 liter) and conc. hydrochloric acid (1.4 liter), and the

m xture i:s refluxed for two hours. The m xture is cooled with ice, and
thereto is added sodi um hydroxide (672 g), and thereto are further added
water (1.4 liter), chloroform (2.5 liter), and nethanol (0.3 liter). The
chloroformlayer is dried, concentratedldfder reduced pressure to renove
the solvent, and the residue is crystallized fromether to give 116

1- (2- chl or oindysptioHallySsubRtiR¥d b9 .a/mrstidlney, tdﬁdp{ﬁd 1i&otpod23) M p.
>250[err] C Ef#g%t% of I'nvention The de???ed g%%ggunds I]jo tggm%gesent
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6. A compound according to claim 5, wherein the heterocyclic group

formed by combining R5 and RS together with the adjacent nitrogen atom is a

10 heterocyclic group héving at least one oxo substituent.
7. A compound according to claim 6, wherein the heterocyclic group

having at least one oxo substituent has a partial structure of the formula:

Q

f—, Nl
\

8. A compound acﬁording to claim 5, wherein the heterocyclic group
15  formed by combining RS and RS together with the adjacent nitrogen atom is a
heterocyclic group selected from the group consisting of
(1) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)-

quinolyl group which may optionally be substituted by a mémber selected from a

mono- or di-lower alkylamino group in which the lower alkyl moiety is optionally
- 20 substituted by a mbrpholino gr01-1p, a monocycloalkyl-substituted amino group, a

pyridyl groﬁp, an imidazolyl group, a piperidino group or a pyrrolidinyl group; a

pyridyl group; a morpholino group; a lower alkyl-substituted triazolyl group; a

bis(hydroxy-lower alkyl)aminocarbonyl group; a bis[tri(lower alkyl)silyloxy-

R R A 0




-d|hydqunganJL—<L——yl] 4-pyridyl }-2,3-bis(hydroxynethyl)-6,7-di met hoxy-
15“—’—“éphthalene -[2- (2- oxo- 3- nDrphollno- 1 , 2-di hydroxyquinolin- 1
iyT - 2, 3 bi s( hydr oxynet hyl ) -6, 7- dlnethoxynaphthalene
[ 2- (1- oxo0-5- nethoxy met hoxy- 1 , 2-di hydroi soqui nolin-2-yl)-4-pyridyl]
, 3- bi s(hydr oxymet hyl ) -6, 7- dlnethoxynaphthalene
[
I

N 1

1- oxo0- 5- ( 2- pi peri di noet hyl oxy) -1, 2- di hydr oi so-

uinolin-2-yl]-4-pyridyl}-2, 3-bis( hydroxﬂﬂet hyl ) - 6, 7- di net hoxynapht hal ene,

2-
2
- (
(

N 1

3- 0X0-2 h ) -6,
di rre;(hoxyir?z‘iﬁpjéht ha ene 1 [ 2- ?4g€6?%)h/rrlﬂ?j ')bh%ﬁgirbgngr%‘ gz?‘ggﬁ%ww )

I4d¥|3 py;lz sﬁk&@@ﬁ@@?%é aﬁtg{oﬁgﬂ h %H‘{lﬁk‘?ﬂﬁ??aulﬂs&mﬁted
' , 3- bi s( _hydf,ﬁj_é @Qﬁé@gﬁyhge‘&?ﬁﬁéﬁ%}%ﬁ‘Wﬁkﬁﬂfy-l&wel( gﬂ(g{istab&itﬁFetdhoxy

3-pyridy _ .
RETac ;Sﬁ%é%ﬂ%%bﬁmgr ; %v%ﬁ%\nsqng%hy%ﬁ@? A3oRR 2
(2H) - plhts o a&%ﬁ%’?ﬁ%ﬂgﬁoug, Mva&tx XY'53608 Bavinaoptiorafly 4 Aydrdx§ or 19Wet

2, 3-bi s( hydro‘%met h &Hﬁox - et hox napht hal ene, or a pharmaceutically
acceptabl e s¥ xYﬁ@ e‘é‘h Fhity ‘SféW.S{B Bed broncho- constriction

inhibitory activity nore than 30 nmes as r.ong sthos of theophylline.
Besi des, the desired c o%e: (or Yéfo"cﬂ‘rbsugﬁ'é@é‘?d Ih¥dser Qiﬁeﬁﬁ'@ﬂ&o'y

pharmaceutical |y acceptable salt thereof hardly show any side effects on
heart, quinoxalinyl group,

RN NTD NTTIRO R e
AN <

'(3) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)-

10 isoquinolyl group which may optionally be substituted by a member selected
from a morpholino-substituted lower alkyl group; a lower alkoxy group having
optionally a piperidyl, pyridyl or lower alkoxy substituent; and a hydroxy
group, |

(4) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)-

15  phthalazinyl group which may optionally be substituted by a member selected
from a lower alkyl group having optionally a pyridyl substituent; a pyrimidinyl
group; a lower alkoxy group; a pyridyl group; an imidazolyl group; a phenyl
group being optionally substituted by a di-lower alkylamino group or a halogen
atom; and a hydroxy group,

20 (5) an oxo- (or hydroxy-)substituted dihydro- (or hexahydro-)-

| pyridyl group which may optionally be substituted by a member selected from a
halogen atom; a lower alkyl group; a lower alkoxy group; a nitro group; a
pyridyl gfoup; and an imidazolyl group, |

(6) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)-
25  naphthyridinyl group, _

* [4 L L s *



etTt,but—seftectively show bronchoconstriction inhibitory activity-and | ow

10 toxicity, and—hence, they advantageously show high safety as a

medi canent . Al t hough t heophyl I i ne shows serious side effects on heart such
hypot ensi on, cardi opl anus, etc., the desired conpounds [I] of the present
I nvention and a pharnmaceutically acceptable salt thereof substantially do
not show such side effects and only shO\X an excel l ent antiasthmatic
activity. 118 What is claimed: 1. 2 apht hal ene derivative of the
formula [1]: [err] wherein Rlerr] and Rlerr] are the sane or different and
are each a hydrogen at(@)ranrxe- foohpdioag-)substitpted: exahgdioqiinody] graum;
either one of R3 and R4 is a protected 10 or unprotected

hydr oxy-substituted mgBhgh ogoo(pr hydroxgs)stbsituted dihwdindsdpl ptoup, a | oner
al kyl group, or a protected or unprotected hydroxy-substituted nethyl -

group; RS and R6 are tDpafdxe- ¢6r Hydioryostibaitdted dihgari (ar bateihgdes-)at om a
substituted or unsubstituted | ower al kyl group, a substituted or

unsubst i t ut agnPRRPHyIg ug; or a protected or unprotected am no group, or
both 15 bond at ‘tHeiT termni and conmbine with the adjacent nitrogen atom

to formsa substituted Sb ] r : . and a
H SR0) RS {dF R Rin Ty DR

phar maceutical |y acce e salt thereof” 2 “according to

claim1, wherein R[ errg 15?‘915' oRbE(Sd hﬁ{rsxﬁ)&bﬁi@@ted dihydro- (or tetrahydro-)-

benzothiazinyl group,

(12) an oxo- (or hydroxy-)substituted dihydfo— (or tetrahydro-)-
quinazolinyi group which may optionally be substituted by a lower alkyl group
10 and/or an oxo group,
* (13) an oxo- (or hydroxy-)substituted dihydrobenzimidazolinyl
group,
(14) an oxo- (or hydroxy-)substituted dihydrophenanthridinyl
group,
15 (15) an oxo- (or hydroxy-)substituted dihydro- (or tetrahydro-)-
pyrrolyl group which may optionally be substituted by a lower alkyl group,
(16) a hexahydropyrazinyl group, |
(17) a lower alkylenedioxy-substituted hexahydropyridyl group,
and
20 (18) a morpholino group.
9. A compound according to claim 8, wherein the heterocyclic group

formed by combining R5 and R6 together with the adjacent nitrogen atom is a

heterocyclic group selected from the group consisting of
(1) an oxo-substituted dihydro- (or tetrahydro-)quinolyl group or

25  ahydroxy-substituted dihydro- (or tetrahydro-)quinolyl group,

* c L M 3 *




or different and are each a hydrogen atomor a |ower al koxy group. 20

3. A conpound according to claim1l or claim2, wherein the heterocyclic
group formed by conmbining R5 and R6 together with the adjacent nitrogen
atom i s nonocyclic, bicyclic or tricyclic heterocyclic groups which nmay
contain one or nore additional heteroatons selected froma nitrogen atom
an oxygen atomand a sulfur atomin addition to said adjacent nitrogen
atom 119 4. A conpound according t¢28laim3, wherein the

het erocyclic group fornmed by conbining R err] and R err] .together with the

adj acent nitrogen atom | 0 .t ng of
pyridyl, quinolyl, i soq@n%f g?gggfﬁgﬁgk)@ﬁ@@?g{%y@rB%W@bggﬁg{@ag?wr| dyl ,
i m dazo[ 4, 5- b%ﬁy“ dyl, pyrido[2,3- 5 d]thiazolyl, pyrido[2, 3-d]oxazolyl,
napht hyri di nyF; "EB:Ii noxal i nyl, phtharazinyl, quinazolinyl, indolyl,

pyridazi nyl, azepinyl, etidyl, ]soi Yl yrrolyl enzazepi nyil
phenant hri di nyl, benzot h’a3} RFP-SU %HEF%O@!WQAW,?e%ﬁﬂyéﬁg?'ﬁgﬁf’ﬂuﬁ&‘?&% group,
nor pholino, and a partially or whol |y hydrogenated one thereof. 5.
conpound according to a%) %‘h@xBTS“_ F‘éel“ﬁ%‘i/glhy "Q',{QMEF&YFSI'PF})P?‘%E?MZIHY!

het erocyclic group forned by conbining Rlerr] and Rlerr] together with the
adj acent ﬁltr%@ﬂ’»atom is substituted by one or nore of the substituents
sel ected fromthe group consisting of (1) a |ower alkenyl group, (2) a

| ower al kynyl group, (3f3)kan gsesubstipteddibygdrerfer f\elyhﬂilf@y)@l)@&]b’kﬁmlm,oup,

(5) a trifluoronethyl group, (6) a cyano group, (7) a tetrazolyl group, (8)
a formyl group, (9) an & mogamupstnm@;-dﬂ'tydro- (or tetrahydro-)naphthyridinyl -

group,
(7) an oxo-substituted hexahydroquinoiyl group,
10 (8) an oxo-substituted dihydroihdolyl_ group,
(9) an oxo-substituted dihydro- (or tetrahydré—)benzazepinyl
group, |
(10) a. dihydro- (or tetrahydro-)isoquinolyl group,
(11) an oxo- substituted dihydro- (or tetrahydro-)benzothiazinyl
15  group,
(12) an oxo-substituted dihydro- (or tetrahydro-)quinazolinyl
group,
(13) an oxo-substituted dihydrobenzimidazolinyl group,
(14) an oxo-substituted dihydrophenanthridinyl group,
20 (15) an oxo-substituted dihydro- (or tetrahydro-)pyrroly! group,
(16) a hexahydropyrazinyl group,
(17) a lower alkylenedioxy-substituted hexahydropyridyl group,
and
(18) a morpholino group.

25 10. A compound according to claim 9, wherein the heterocyclic group

AL A



15— a nono="or al-luwer al kyl am no group in which the alkyl noiety is

optroﬁa%%y—subs%r%u%ed—by a norpholino group, a nonocycl oal kyl -substituted
am no group, a pyridyl group, an imdazolyl group, a piperidyl group, or a
pyrrolidinyl group, (11) a pyridyl group, (12) a norpholino group, (13) a
| ower al kyl -substituted triazolyl group, (14) a bis(hydroxy-I|ower

al kyl ) am nocar bonyl group, (15) 20 bi s(tri-lower alkylsilyloxy-I|ower

al kyl ) am nocar bonyl group, (16) a norpholli2docar bonyl group, (17) a | ower

al kyl - substltuted plpera2|nylcarbonyl group, (18) a hydroxy-Iower

a1 o1 51 1'y1 oxy/SFBeg 2%&@6'%&3 BB REr 2t e iqj%é%i;ln‘?%‘ﬁéwomaa
| ower al koxycar bonyl_  group 21) a carboxyl group,. LFﬁ) a |lower al kyl group

120 bei ng optheseracyslic group selecsed Frpm, theogionel Gansisging f or a pyridyl group,
(23) a | ower al koxy groug bei ng optional |y substituted by a piperidyl
a

group, a pyridyl group,(laanyaxossubstituseq diirydrot (ewstetrahidsoy)qyinaly] geoup oan
0X0 group, (25%) a hydroxy group, (26) a pyrimdinyl group, (27) a phenyl
Y

group bei ng cphydrexiylsubitituted betraltydrequinplyl gtoupower al kyl ami no group or a
hal ogen atom (28) a halogen atom (29) a nitro group, (30) an i m dazolyl
group, arfd (31) a | ower(2xlahydxersubstinyted dibypdro§uinoxalinghgmupd according to
claim5, wherein the heterocyclic group forned by conmbining R err] and
Rlerr] together with th@)adjoxoesubstituted ghilnydrocsoqusinelyl Groupiet er ocyclic
group having at | east one oxo substituent. _
(4) an oxo-substituted dihydrophthalazinyl group,
(5) an oxo-substituted dihydro- (or hexahydro-)pyridyl group,
~ (6) an oxo-substituted dihydronaphthyridinyl group,
10 | (7) an oxo-substituted hexahydroquinoly! group,
(8) an oxo-substituted dihydrdindolyl group,
(9) an oxo-substituted dihydrobenzazepiny! group,
(10)a tetrahydroisoqﬁinolyl group,
(11) an oxo-substituted tetrahydrobenzothiazinyl group, _
15 (12) an oxo-substituted dihydro- (or tetrahydro-)quinazolinyl
group,
(13) an oxo-substituted dihydrobenzimidazolinyl group,
(14) an oxo-substituted dihydrophenanthridinyl group,
(15) an oxo-substituted tetrahydropyrrolyl group,
20 (16) a hexahydropyrazinyl group, o
(17) a lower alkylenedioxy-substituted hexahydropyridyl group,
and
(18) a morpholino group.

1. A compounds according to claim 10, wherein the heterocyclic

_—
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— )
7. —A—compeund—according to claim6, wherein the heterocyclic group having
at | east one oxo substituent has a partial structure of the forrmula: [err]
8. A conpound according to claim5, wherein the heterocyclic group 15
formed by conmbining R5 and R6 together with the adjacent nitrogen atomis a
het erocyclic group selected fromthe group consisting of (1) an oxo- (or
hydr oxy-) substituted di hydro- (or tetrahydro-}. quinolyl group which may
optionally be substituted by a nenber sell@28ted from a nono- or di-|ower

al kyl am no group in which the lower alkyl noiety is optionally 20

substi tuted ' ; 3] I : L Ut ' o.
aroup, a pyr Bt ERBEAbLESHHHE R HAERE GHE R HacenRtodt FEnEH 4
pyrrolidinyl group;.a pyridy r oup; nor phol i no.groyp; a | ower
al kyl - subst i hgteé‘agmhica%}lplse &S’p&gﬁl @Fﬁfﬁgaﬁeﬁwﬁlw al kyl ) ani nocar bonyl
group; a bis[tri(lower alkyl)sil |QX¥- .. 121 | ower al kyl ] am nocar bonyl
group; a nor phol i nocar Kbhyi oxpsypstityte deg-ipr tetsahyskrpvauinglyl or a
pi perazi nyl carbonyl group; a hydroxy-]ower al kyl -substituted
pi per azi nyl caysmw-s'gmssw,edatetrahydr@q;émoéylkgﬂoyp| whighymay eptionally be .
al kyl -substituted piperazinylcarbonyl group; a |ower alkoxycarbonyl group;
a carbox9l grsubgsituteddy a memberaselegteddiromp monoe e di-lowenalkglamipo lgawumin
optionally a hydroxy or |ower al koxy substituent; and a hydroxy group, (2)
an oxo- (or Iwhiclnthe Joswarsalkyluneittylishsubstitutéd bytamosaphalino- group, a
monocycloalkylamino group, a pyridyl group, an imidazolyl group, a piperidino
group or a pyrrolidiny! group; a pyridyl group; a morpholino group; a lower
alkyl-substituted triazolyl group; a lower alkyl-substituted piperazinylcarbohyl
10 group; a lower alkoxycarbonyl group; a hydroxy group; a lower alkyl group;
and a lower alkoxy group having optionally a hydroxy or lower alkoxy
substituent,
(2) an oxo-substituted dihydroquinoxalinyl group,
(3) an oxo-substituted dihydroisoquinolyl group which may
15  optionally be substituted by a member selected from a morpholino-substituted
lower alkyl group; a lower alkoxy group having a piperidyl, pyridyl or lower
alkoxy substituent; and a hydroxy group,
(4) an oxo-substituted dihydrophthalazinyl group which may
optionally be substituted by a member selected from a pyridyl-substituted lower
20  alkyl group; a pyrimidinyl group; a pyridyl group; a lower alkoxy group; an
imidazolyl group; and a di-lower alkylamino-substituted phenyl group,
(5) an oxo-substituted dihydropyridyl group which is substituted
by a member selected from a lower alkyl group; a lower alkoxy group; a pyridyl

group; and an imidazolyl group,

25 (6) an oxo-substituted dihydronaphthyridinyl group,
. -

A



qui noxal inyl group, (3) an oxo- (or hydroxy-)substituted di hydro- (or . |
tetrahydro-)- 10 isoquinolyl group which may optionally be substituted by
a nmenber selected froma norpholino-substituted | ower al kyl group; a | ower
al koxy .group having optionally a piperidyl, pyridyl or |ower alkoxy
substituent; and a hydroxy group, (4) an oxo- (or hydroxy-)substituted

di hydro- (or tetrahydro-)- 15 pht hal azi nyl gr.oup which nay optionally be
substituted by a menber selected froma l8@er al kyl group having optionally
a pyridyl substituent; a pyrimdinyl group; a |ower al koxy group; a pyridyl
group; an imdazolyl gyPHan oRoRuBstutéd Reallidroguiaslyl @shp,y substituted by
a di-lower al kylam no group or a halogen atom and a hydroxy group, 20

(5) an oxo- (or hydroxxgp&ygﬁbishggtﬁ_qtéﬁBmt;apoinaﬁrgl g@glydro-) - pyridyl

group which may optionally be substituted by a er selected froma

hal ogen atom a |ower gx oﬂlbﬁﬁ%tiﬁ‘né@ﬂé(i%a@%%hzﬂﬂﬁgirlhyﬁgfﬂﬁﬁ; 0 group; a

pyridyl. group; and an im dazo group, an oxo- (

| | ) o
hydr oxy-) substi tut ed dichupgorxbaimbmbiatifllg: (ofTormaliARbl¥iHdbhitg1 or OUP

122 (7) an oxo- (or hydroxy-)substituted qui rrol yI” *gr oup,

0x0- (or ghy digdxys Wiias b Ay bR EbrPMY QiviaRleéd 9" PHRwer alkyl group and an oxo

group,

(11) an oxo-substituted dihydrobenzimidazolinyl group, and

(12) an oxo-substituted dihydrophenanthridinyl group.

12. A compound according to claim 10; wherein the heterocyclic
10  group formed by combining RS and RS together with the adjacent nitrogen
atom is a heterocyclic group selected from the group consisting of

(1) an oxo-substituted dihydro- (or tetrahydro-)quinolyl or a
hydroxy-substituted tetrahydroquinolyl group which may optionally be
substituted by a member selected from a mono- or di-lower alkylamino group in

15  which the lower alkyl moiety is substituted by a morpholino group, a pyridyl
group, an imidazolyl group, a piperidino group or a pyrrolidinyl group; a pyridyl
group; a morpholino group; a lower alkyl-substituted triazolyl group; a lower
alkyl group; and a lower alkoxy group having optionally a hydroxy or lower
alkoxy substituent,

20 " (2) an oxo-substituted dihydroquinoxalinyl group,

(3) an oxo-substituted dihydroisoquinolyl group which may
optionally be substituted by a member selected from a morpholino-substituted
lower alkyl group; a lower alkoxy group having a piperidy!l or lower alkoxy
substituent; and a hydroxy group,

25 (4) an oxo-substituted dihydrophthalazinyl group which may

-_
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(9) an oxo- (‘or hydroxy-)substituted di hydro- (or tetrahydro-)-
benzazepi nyl group, 5 (10) a di hydro- (or

t etrahydro-)i soqui nolyl group, (11) an oxo- (or hydroxy-)substituted

di hydro- (or tetrahydro-)- benzothiazinyl group, (12) an oxo- (or

hydr oxy-) substituted di hydro- (or tetrahydro-)- quinazolinyl group which
may optionally be substituted by a | ower al kyl group 10 - and/or an oxo
group, (13) an oxo- (or hydroxy-)substitul2d di hydrobenzi ni dazolinyl group,
(14) an oxo- (or hydroxy-)substituted di hydrophenant hridi nyl group, 15

(15) an oxo- bpfionlR B ¥ubstithetityud aientbe)sdletted froni Epr'ﬁH He¢bstituted 16wk |
group which may optionally be substituted by a | ower alkyl group, (16) a

hexahydr opyr agj ) idinfl $rOUB! a PyidyEBRAIDY A)oweP alkioky g8up; and
hexahydr opyr i gWYg%IJg%yr{grﬁgnﬂ grotp a@'y 5, ??gj)wa romr phol i zogq.glrl%u? %n

A conpound ac L85 aim 8, wherein the heterocyclic group forned by
conbi ni ng R5 gﬁ%ggt gig%ed?ﬁer with the adjacent nitrogen atomis a

e eyEl 5y ShuP et TSP G BLPUI GRSl i W syt
hydroxy- sgbst byt fdr#eP¥dESed ERm RIbHRP UKD 2 AM: WloWer WK group; a pyridyl
group; and an imidazolyl group,

~ (6) an oxo-substituted tetrahydrobenzothiazinyl group, and

(7) an oxo-substituted dihydro- (or tetrahydro-)quinazolinyl
group which may optionally be substituted by a lower alkyl group and an oxo

10  group. .
13. A compound according to claim 12, .wherein the heterocyclic

group formed by combining R5 and RS together with the adjacent nitrogen

atom is a heterocyclic group selected from the group consisting of
(1) an oxo-substituted dihydroquinolyl or a hydroxy-substituted
15 tetrahydréquinolyl group which may optionally be substituted by a member
selected from a mono- or di-lower alkylamino group in which the lower alkyl
moiety is substituted by a morpholino group, a pyridyl gron:lp, an imidazolyl
group, or a pipéridino group; a pyridyl group; a morpholino group;. a lower
alkyl-substituted triazolyl group; and a lower alkoxy group being substituted
20 by alower alkoxy group or a hydroxy group, |
(2) an oxo-substituted dihydroisoquinolyl group which may
optionally be substituted by a member selected from a morpholino-substituted
lower alkyl group; a lower alkoxy group having a piperidyl or lower alkoxy
substituent; and a hydroxy group,

25 (3) an oxo-substituted dihydrophthalazinyl group which may
—_—
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123 (2) an oxo-substituted di hydro- -(or tetrahydro-)quinoxalinyl group, (3)
an’ oxo-substituted di hydro- (or tetrahydro-)isoquinolyl group, (4) an '
oxo-substituted di hydro- (or tetrahydro-)phthal azinyl 5 group, (5) an
oxo-substituted di hydro- (or hexahydro-)pyridyl group, (6) an
oxo-substituted di hydro- (or tetrahydro-)naphthyridinyl group, (7) an

0X0- substituted hexahydroqui nolyl group, 10 (8) an

oxo- substi tuted di hydroi ndol yl group, (9}2§n 0x0-substituted di hydro- (or

t etrahydro-) benzazepi nyl group, (10) a.dihydro- (or tetrahydro-)isoquinolyl

group, (11) aoptionally be bﬁlbdtituteﬂcbgdh myetiber selsctécfronhy Pyeidybenbnithied2owet 15
group, (12) an oxo-substituted di hydro- (or tetrahydro-)quinazolinyl group,

0 (12) 0" s t aro- (or _
(13) an oxo t%lekgq I(%%%p rhydiﬁgbgmpﬂh@h@lm gydué:g defver afikbkyagtoup; and an

0xo0-substitu phenant hridi nyl "group, 2 (15) an
oxo- subst i t ujeiagb (or tetrahydro-)pyrrolyl group, (16) a
bt R - |

hexahydr opyr azi nyl
(4) an oxo-substituted dihydropyridyl group which is substituted
5 by amember selected from a lower alkyl group; a lower alkoxy group; a pyridyl
group; and an imidazolyl group, and |
(5) an oxo-substituted dihydro- (or tetrahydro-)quinazolinyl
group which may optionally be substituted by a lower alkyl group and an oxo
group.
10 14. A compound according to claim 13, wherein the heterocyclic

group formed by combining RS and RS together with the adjacent nitrogen '

atom is a heterocyclic group selected from the group consisting of

(1) an oxo-substituted dihydroquinolyl group.which may optionally

be substituted by a member selected from a mono- or di-lower alkylamino group

15  in which the lower alkyl moiety is substituted by a morpholino group, a pyridyl
group, an imidazolyl group, or a piperidino group; a pyridyl group; a morpholino
group; a lower alkyl-substituted triazolyl group; and a lower alkoxy group being
substituted by a lower alkoxy group or a hydroxy group,

(2) an oxo-substituted dihydroisoquinolyl group which may

20  optionally be substituted by a member selected from a morpholino-substituted
lower alkyl group and a piperidyl-substituted lower alkoxy group,

(3) an oxo-substituted dihydrophthalazinyl group which may
optionally be substituted by a member selected from a pyri(_iyl—substituted lower
alkyl group; a pyrimidinyl group; a pyridy! group; a lower alkoxy group; and an

25 ir-nidazolyl group, and

RN R "




(17) a | ower al kyl enedi oxy-substituted hexahydropyridyl group, and (18) a
nor phol i no group. 25 - 10. A conmpound according to claim?9
wherein the heterocyclic group 124 formed by conmbining Rlerr] and Rerr]
together with the adjacent nitrogen atomis a heterocyclic group sel ected
fromthe group consisting of (1) an oxo-substituted di hydro- (or

t et rahydro-)qui nolyl group or a hydroxy-substituted tetrahydroqui nolyl
group, 5 (2) an oxo-substitut®d di hydroqui noxal i nyl group,
(3) an oxo-substituted di hydro-isoquinolyl group, (4) an oxo-substituted

rev Ao vt cot oo R RO Al s

, 10 7 - ' ' 8
anoxo- subst | £ BITPRTAFRTRLIT S100s KU BB, A bE kPR tope o (©)
di hydrobenzazgigl%ig&qlg{]%%b( 10) a tetrahydroi soqui nolyl group, (11) an

0XO0- substi t ut enzot hi azi nyl group, 15 (12) an

oxo-substituted di hly é?r O-A(c%;ngoelfniiaah cgltcﬁﬁ% %J Ic a%loi d, WI!xerg{notﬂg 'heterocyclic

5  group formed by combining R5 and R6 together with the adjacent nitrogen
atom is a heterocyclic group selected from the group consisting of

(1) an oxo-substituted dihydro- (or tetrahydro-)quinolyl or
hydroxy-substituted tetrahydroquinolyl group which may qptionally be substi-
tuted by a member selected from a mono- or di-lower alkylamino group in which

10  the lower alkyl moiety is substituted by a morpholino group, a monocycloalkyl-
substituted amino group, a pyridyl group, an imidazolyl group, or a piperidino
group; a pyridyl group; a morpholino group; a lower alkyl-substituted
piperazinylcarbonyl group; a lower alkoxycarbonyl group; a lower alkyl group;
a hydroxy group; and a lower alkoxy group having optionally a hydroxy or

15  lower alkoxy substituent,

(2) an oxo-substituted dihydroisoquinolyl group which may
optionally be substituted by a member selected from a morpholino-substituted
lower alky! group; and a lower alkoxy group having a piperidyl, pyridy!l or
lower alkoxy substituent, .

20 (3) an oxo-substituted dihydrophthalazinyl group which may
optionally be substituted by a member selected from a pyridyl-subs'tituted.lower
alkyl group; a pyrimidinyl group; a lower alkoxy; a pyridyl group; an imidazolyl
group; and a di-lower alkylamino-substituted phenyl group,

(4) an oxo-substituted dihydropyridyl group whibh is substituted

25 by apyridyl group,

* c L M § *




(13) an oxo-substituted di hydrobenzi m dazolinyl group, (14) an
oxo=substituted di hydrophenant hri di nyl group, (15) an oxo-substituted

t et rahydropyrrol yl group, 20 (16) a hexahydropyrazi nyl group,
(17) a | ower al kyl enedi oxy-substituted hexahydropyridyl group, and (18) a
nmor phol i no group. 11. A conpounds according to claim 10, wherein the

het erocyclic 125 group fornmed by conmbining R5 and R6 with the adjacent
nitrogen atomis a heterocyclic group selEBled fromthe group consisting of
(1) an oxo-substituted di hydro- (or tetrahydro-)quinolyl or a

hydroxy-substituted tet{phsesdibaititedidid awﬁapﬁ{hmag?glggggl ly be 5

substituted by a nenber Selected froma noho- of di-lo yl am no group

in which the | ower al ky{%rgﬂ' @{&ﬁ@ﬁg%ﬁ%&g&gﬁr%@% § i no group, a

nonocycl oal | yl am no grou a pyri group, a

pi peri dino group or a p@[#{%&gﬁﬁtg{z&g%wdmﬁdayg i up; a norpholino

group; a lower alkyl-su group; r .al kyl -substituted

pi per azi nyl car bonyl 10 gS&g%nogfé-sﬁb#tﬁWd éhégza&%ggg%hu%ﬂg&ggﬁ hydr oxy

group; a |lower alkyl gr nd-a Tower a y group havi onally a
hydroxy of |ower al koxygyupstid-YeBiituted dihydro- (or tetrahydro-)quinazolinyl

group which may optionally be substituted by a lower alkyl group and an oxo
group,
(10) an oxo-substituted dihydrobenzimidazolinyl group, and
(11) an oxo-substituted dihydrophenanthridinyl group.

10 16. A compound according to claim 15, whefein the heterocyclic
group formed by combining R5 and RS together with the adjacent nitrogen
atom is a heterocyclic group selected from the group consfsfing of

(1) an oxo-substituted dihydro- (or tetrahydro-)quinolyl group
which may optionally be substituted by a member selected from a mono- or di-

15  lower alkylamino group in which the lower alkyl moiety is substituted by a
morpholino group, an imidazolyl group or a pyridyl group; a morpholino group;
and a lower alkyl group,

(2) an oxo-substituted dihydroisoquinolyl group which may
optionally be substituted by a member selected from a morpholino-substituted

20  lower alkyl group and a lower alkoxy group having a pyridy! or lower alkoxy
substituent,

(3) an oxo-substituted dihydrophthalazinyl group which is
substituted by a member selected from a pyridyl-substituted lower alkyl group;
a lower alkoxy group; a pyridyl group; and a di-lower alkylamino-substituted

25  phenyl group, and

I
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(2), an oxo-substituted di hydroqui noxalinyl group, (3) an oxo-substituted
di hydr oi soqui nol yl group which nmay 15 optionally be substituted by a
menber sel ected from a norpholino-substituted | ower al kyl group; a |ower

al koxy group having a piperidyl, pyridyl or |ower al koxy substituent; and a
hydr oxy group, (4) an oxo-substituted di hydrophthal azi nyl group which may
optionally be substituted by a nenber selggted froma pyridyl-substituted
| ower 20 al kyl group; a pyrimdinyl grdﬁg a pyridyl group; a | ower

al koxy group; an imdazolyl group; and a_ di-lower alkylam no-substituted
phenyl group, (5) an ox#) smbexe-subssitui¢drdibydropheagnthgiding gveuph i s
substituted by a nenber selected froma | ower al kyl group; a | ower al koxy
group; a pyridyl gfbup;Azempoundrdcdardtingto glasmpl 6, ¥herein the heterocydl®) an
0xo0- substi tuted di hydronapht hyridi nyl group, 126 (7) an oxo-substituted

hexahydr oqui ngloyib formed bg(@mbihirig(R—S'wHSRﬁ togletttbraiity dh© hdjdoem nigroger, (9)
an oxo-substituted tetrahydrobenzothi azi nyl group, (10) an oxo-substituted

s o (3 B RSB b Ay e 11
oxo-substgtuted di hydrofgng B AanRkiiéh HhPR- (BF ftrahydro-)quinoly! group
which may optionally be substituted by a member selected from a mono- or di-
lower alkylamino group in which the lower alkyl moiety is substituted by a
- pyridyl group; a morpholino group; and a lower alkyl grou;i,
(2) an oxo-substituted dihydroisoquinolyl group which may
10 optionally be substituted by a member selected from a morpholino-substituted
lower alkyl group and a lower alkoxy group having a pyridyl or lower alkoxy
substituent, '
(3) an oxo-substituted dihydrophthalazinyl group which is
substituted by a member selected from a pyridyl-substituted lower alkyl group;
15  alower alkoxy; a pyridyl group; and a di-lower alkylamino-substituted phenyl
group, and
(4) an oxo-substituted dihydrophenanthridiny! gfo_up.
- 18. A compound according to claim 10, wherein the heterocyclic

group formed by combining RS and RS together with the adjacent nitrogen

20  atom is a heterocyclic group selected from the group consisting of
(1) an oxo-substituted dihydro- (or tetrahydro-)quinolyl group
which may optionally be substituted by a member selected from a mono- or di-
lower alkylamino group in which the lower alkyl moiety is substituted by a

morpholino group, an imidazolyl group or a pyridyl group; a morpholino group;

L



(12) an oxo-substituted di hydrophenant hridinyl group. 12. A conpound
according to claim 10, wherein the heterocyclic 10 group fornmed by
conmbining Rlerr] and Rl err] together with the adjacent nitrogen atomis a
het erocyclic group selected fromthe group consisting of (1) an
ox0-substituted di hydro- (or tetrahydro-)quinolyl or a hydroxy-substituted
t et rahydr oqui nol yl group which may optionally be substituted by a nenber
sel ected froma nono- or di-|ower alkylah3%o group in 15 which the | ower
al kyl moiety is substituted by a norpholino group, a pyridyl group, an

i mdazolyl gandalowepalk§d geoupy group or a pyrrolidinyl group; a pyridyl
group; a norpholino group; a | ower al kyl-substituted triazolyl group; a

| 'ower al kyl group; and(z ARyRé-sabiitereddibylrdisyquitoRRgrotRWhickidydr oxy or
| ower al koxy substitueg), 20 S © 9( 2) a% ogg?tsggg‘g?i tu(t:eél

di hydroqui n0§§6§ﬁ§\¥ﬂle9€lfggélﬂxenﬁl?8r sérbcEB&JfréﬂpéHérgﬁ&%fkmﬁgﬁéeaqe%ﬂaibﬂ group

whi ch may option substituted by a nenber selecte rom a
o por i dyl _or SrOMRS A AR SRR 1o Pl a0 8 Paving @
opt i onal Py be subst i ¢ uf Dy <8 NERELFE Bty dRatialei? o whidf s 1 ¢t e
| over al k! S8 Rine Y4 bt Ronf'a BY S busbiRiiBa 18wbP 41 BRERSY
a pyridyl group; and a lower alkoxy group.
19. A compound according to any one of claims 1,3, 4,5, 6,7, 11, 15,

16, 17 or 18, wherein R! and R2 are the same or different and are each a

10  protected hydroxy group, and R3 and R4 are each a hydroxy-substituted
methyl group.

20. A compound according to élaim 19, wherein the protected
hydroxy group is a hydroxy group protected by an alkyl group.

21.  1-[2-(2-Oxo-1,2-dihydroquinolin-1-yl)-4-pyridyl]-2,3-bis(hydroxy-

15 methyl)-6,7-dimethoxynaphthalene, or a pharmaceutically acceptable salt
thereof.

22.  1-{2-[2-Oxo0-4-(2-piperidinoethyl)amino-1,2-dihydroquinolin-1-
yl]-4-pyridyl}-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene, or a
pharmaceutically acceptable salt thereof.

20 23.  1-{2-[2-Ox0-4-(4-pyridyl)-1,2-dihydroquinolin-1-y1}-4-pyridyl }-
2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene, or a pharmaceutically
acceptable salt thereof.

24.  1-[2-(2-Oxo-3-morpholino-1,2-dihydroquinolin-1-y1)-4-pyridyl]-
2,3-bis(thydroxymethyl)-6,7-dimethoxynaphthalene, or a pharmaceutically

-

| A O



i m dazolyl group, (5) an oxo-substituted di hydropyridyl group which is
substituted 5 by a nenber selected froma |ower alkyl group; a |ower

al koxy group; a pyridyl group; and an inidazolyl group, (6) an
0ox0-substituted tetrahydrobenzot hi azi nyl group, and (7) an oxo-substituted
di hydro- (or tetrahydro-)quinazolinyl group which may optionally be
substituted by a | ower al kyl group and an_oxo 10 group. 13. A conpound
according to claim 12, wherein the heteré@?clic group formed by conbi ni ng
R5 and R6 together with the adjacent nitrogen atomis a heterocyclic group
sel ect ed froah@ﬁgmgeguntﬁaaaﬁsting of (1) an oxo-substituted

di hydroqui nolyl or a hydroxy-substituted 15 tetrahydroquinolyl group which

may optionally be 2§ybstli.%21%41@3prﬁaygelr(tk;m-[ﬂﬁhggﬁggniz@m@pyﬁ?gg-@,3- di -1 ower

al kyl am no group in whic he | Owei "al kyl 'noiety is substi by a

Torphol o ObRRydrxpiichi)- 67 iRy haBHiR@RhY, o0k BHBmRlcufichpeT | Ui no

group; a pyridyl“gro nor phol 1 no up; a lower "al kyl -substituted

triazolyl gr . I al koxy group being substituted 20 by a | ower
al koxy groupgggqgaﬂgégggg&gégup, (2) an oxo-substituted di hydroi soqui nol yl

Torphol | Ro- subst £6t o A AU RBED- WOk ARARRRRG B UG AEETLS
ST OV1 O 2B kAT kRO RO, Hbfifaceicaly

acceptable salt thereof.

27.  1-{2-[6,7-Dimethoxy-4-(3-pyridy!)-1(2H)-phthalazinon-2-y1]-4-
pyridyl}-2,3-bis(hydroxymethyl)-6,7-dimethoxynaphthalene, or a
10  pharmaceutically acceptable salt thereof.

28.  1-{2-[4-(3-PyridyD-1(2H)-phthalazinon-2-yl]-4-pyridyl}-2,3-
bis(hydroxymethy!)-6,7-diethoxynaphthalene, or a pharmaceutically acceptable
salt thereof.

29.  1-{2-[4-(3-Pyridyl)-1(2H)-phthalazinon-2-yl}-4-pyridy1}-2,3-

15  bisthydroxymethyl)-6-methoxy-7-ethoxynaphthalene, or a pharmaceutically
acceptable salt thereof. |

30. A process for the preparation of a naphthalene derivative of the

formula I}:

20
[
wherein R! and R? are the same or different and are each a hydrogen atom or a
protected or unprotected hydroxy group; either one of R3 and R# is a protected
e

AR AR A



128 optionally be substituted-by a nenber selected froma

pyridyl -substituted | ower al kyl group; a pyrimdinyl group; a pyridyl
group; a |lower al koxy group; and an imdazolyl group, (4) an
oxo0-substituted di hydropyridyl group which is substituted 5 by a nenber
selected froma | ower al kyl group; a |lower al koxy group; a pyridyl group;
and an i m dazolyl group, and (5) an oxo-?ggstituted di hydro- (or

t et rahydro-) qui nazol i nyl group which may tionally be substituted by a

| ower al kyl group and an oxo group. 10 14. A conpound according to
clai m 13, wher einprdtbeted diyeiroxy-suibstitgtedunethyl geouyambamotheniy RhydrogeR6
together with the adjacent nitrogen atomis a heterocyclic group sel ected
from the groupmontdwér algybgrdub) ok protectedst ihpiotetted hydroxgusubstinitedr oup
whi ch may optionally be substituted by a nmenber selected froma nono- or

di - | ower -al kﬂ&ﬂ?lﬂ%}‘%ﬁgﬁg 7hd RS SreViie %Qm}:_flg-ﬂifféf‘ént%ﬁﬂre @él?ﬁlhgpiﬁgen

substituted by a no group, a pyri group, an i mdaz gr oup, .or
a1 Byl Zsubst | elrbu® svRaBiedior BBty BHE Ak el Bt 88y,

oxo- subs D 1 uBBSRRIar AT, O I g OEP<IF b CHBGPIS4iEd agfiip GiapyorRoth
b oS BB mhF uf ot o e s s o 48R

substituted or unsubstituted heterocyclic group, or a pharméceutically

acceptable salt thereof, which comprises reacting a compound of the formula
(1m:
10

Rll R3l

BYeW
4N
3
\N,J

wherein R1! and R2! are the same or different and are each a hydrogen atom or

1]

15  aprotected or unprotected hydroxy group, either one of R31 and R4l is a
protected or unprotected hydroxy-substituted methyl group, and another one is
a hydrogen atom, a lower alkyl group, or a protected or uni)rotected hydroxy-
substituted methyl group, and X is a halogen atom, with a nitrogen-containing

compound of the formula [III]:

20 RS

H-N, (1]

RS
wherein R5 and RS are the same as defined above, and where R!! and/or R2! are

a protected hydroxy group and R3! and/or R#! are a protected hydroxy-

substituted methyl group, optionally followed by removing protecting groups

* c L M s * )




(3) an oxo-substituted di hydrophthal azi nyl group which nmay optionally be
substituted by a menber selected froma pyridyl-substituted | ower alkyl
group; a pyrimdinyl group; a pyridyl group; a |ower al koxy group; and an
25 i m dazol yl group, and 129 (4) an oxo-substituted dihydropyridyl
group which is substituted by a nenber selected froma | ower al kyl group, a
| oner al koxy group, and an i m dazol yl ggg A conpound according to
claim 10, wherein the heterocyclic 5 p forned by conbining R5 and R6
together with the adjacent nitrogen aton1|s a heterocyclic group sel ected
from the grofipr therhyidsoxyngraafps( partiatlycocowbolby dependidg dinnthe rkandg of the
tetrahydro-)quinolyl or hydroxy-substituted tetrahydroquinolyl group which
may opti onal pyoteetimgigedup; ahdtif dedessaryresvpestesting tHechlydroam group@dat 6+

di -1 ower al kylam no group in which 10 the |lower alkyl noiety is
substituted Bydkr Topeitdngior iediyriroty mehyt yedientsan 2- adior 3pasitibnsramd
group, a pyridyl group, an imdazolyl group, or a piperidino group; a
pyridyl grougirtRer P meb&yshRg ;ﬂéeu.ﬁng SR8y dPbAY brauprl Hydregymethyl

pi per azi nyl car bonyl group;” a | ower "al koxyCarbonyl ¢roup;” a |'ower "al kyl

gr oup; ashyd&ﬁai&u&r aHa aﬁ(&ék‘i’reﬂ &&Yﬁrmﬁ% RS z@{ﬁﬂﬁc@@ﬂé ﬁ% 5&233 dalt @

hydroxy or 15 |owér al koxy substitu an oxo-su t|t
di hydroi soquiggby¢ 9roup which nay

31. A process for the preparation of a naphthalene derivative of the

formula [17:

10
[

wherein R! and R? are the same or different and are each a hydrogen atom or a

protected or unprotected hydroxy group; either one of R3 and R# is a protected
15  or unprotected hydroxy-substituted methyl group, and another is a hydrogen
atom, a lower alkyl group, or a protected or unprotected hydroxy-substituted

methyl group; R31 and R6! combine together with the adjacent nitrogen atom to

form a heterocyclic group having at least one oxo substituent, or a

pharmaceutically acceptable salt thereof, which comprises reacting a compound

20  of the formula [TV]:

I

AR
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optionally be substituted by a nenber selected froma

nor phol i no-substituted | ower al kyl group; and a | ower al koxy group having a
pi peridyl, pyridyl or |ower al koxy substituent, 20 (3) an
oxo0-substituted di hydropht hal azi nyl group which may optionally be
substituted by a nenber selected froma pyridyl-substituted | ower alkyl
group; a pyrimdinyl group; a |ower aIkoE¥ a pyridyl group; an imdazolyl
group; and a di-Ilower al kyl am no-substit @d phenyl group, (4) an
oxo0-substituted di hydropyridyl group which is substituted 25 by a pyridyl
group, - 130 (5) an oxo-sRbBYti d_diR¥dr onapht hyri di nyl group, (6) an
0X0-substituted hexahydroqui no p, (7) an oxo-substituted

di hydroi ndol yl group, (8) aR;e 3 "éuﬁed tetrahﬁdrobenzoth|a2|nyl

group, 5 (9) &n oxo-sulpsti®uted di hydrBYI (or

t et rahydro-) qui nazol i nyl group whi ¢ y optionally be substituted by a

| oner al kyl group and an oxo groupl_(1P) an oxo-substituted

di hydr obenzi m dazol i nyl group, and (M1) an oxo-substituted :
di hydr ophenant hri di nyl group. 10 } 16. A conpound according to claim
15, whergin the heterocyclic group f@rned by conblnlng R[err] and Rlerr]
together with the adjacent nitrogen

wherein R1! and R2! are the same or different and are each a hydrogen atom or

a protected or unprotected hydroxy group, and either one of R3! and Rélisa
protected or unprotected hydroxy-substituted methy! group, and another one is
a hydrogen atom, a lower alkyl group, or a protected or unprotected hydroxy-

10 substituted methyl group, with a nitrogen-containing compound of the formula

\'%
H-N( vl

wherein R52 and R62 combine together with the adjacent nitrogen atom to form
15 aheterocyclic group having at least one halogen substituent, and where R11

and/or R2! are a protected hydroxy group and R3! and/or R4! are a protected

hydroxy-substituted methyl group, optionally followed by removing protecting
groups for the hydroxy groups, partially or wholly depending on the kinds of
the protecting group, and if necessary, re-protecting the hydroxy group(s) at 6-
20  and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions, and
further if necessary, protecting whole hydroxy groups or hydroxymethyl
moieties, and if desired, converting into a pharmaceutically acceptable salt

thereof.

32. A process for the preparation of a naphthalene derivative of the

* [+ L M s *




F - . ™

atomis a heterocyclic group selected fromthe group consisting of (1) an
oxo-substituted di hydro- (or tetrahydro-)quinolyl group which may
optionally be substituted by a nmenber selected froma nono- or di- 15

| ower al kyl ami no group in which the I ower alkyl noiety is substituted by a
nor phol i no group, an imdazolyl group or a pyridyl group; a norpholino
group; and a |l ower al kyl group, (2) an OE?-substituted di hydr oi soqui nol yl
group which nay optionally be substitute %y a nmenber selected froma

nmor phol i no- substituted 20 | ower al kyl group and a | ower al koxy group
havi ng a pyr famulal ) oner al koxy substituent, (3) an oxo-substituted

di hydr opht hal azi nyl group which is substituted by a nenber selected froma
pyridyl -substituted |ower alkyl group; g |ower alkoxy group; a pyridyl
group; and a di-lower al kyRan go~substi®tuted 25  phenyl group, and 131
(4) an oxo-substituted di hydrhri di nyl group. 17. A conpound
according to claim 16, whemérn eNpretqrdocyclic gr Pﬁ formed by conbi ni ng
Rlerr] and Rlerr] together w th thel.adj acens nitroge atomis a

e ar

het erocyclic group selected fromt consisting of. 5 (1)
an oxo-sgbstituted di hydro- (or tée ydrespqui nol yl group which may
optionally be substituted by a nenb sel ected froma nono- or di-

wherein R! and R2 are the same or different and are each a hydrogen atom or a

protected or unprotected hydroxy group; either one of R3 and R4 is a protected

or unprotected hydroxy-substituted methyl group, and another is a hydrogen

atom, a lower. alkyl group, or a protected or unprotected hydroxy-substituted

10  methyl group; and R33 and R63 are the same or different and are each a
hydrogen atom, a substituted or unsubstituted alkyl group, a substituted or
unsubstituted phenyl group, or a protected or unprotected amino group, or both
combine together with the adjacent nitrogen atom to form a heterocyclic group
being optionally substituted and being stable to a reduction reaction, or a

15  pharmaceutically acceptable salt thereof, which comprises subjecting a

compound.of the formula [VI]:

(vil

20

wherein R11 and R2!1 are the same or different and are each a hydrogen atom or

a protected or unprotected hydroxy group, either one of R7 and RS is a free or

esterified carboxyl group, and another one is a hydrogen atom, a lower alkyl

group, or a free or esterified carboxyl group, and other symbols are the same as

.




| ower—atkKylam no group i n which the Iower alkyl noiety is substituted by a

QYR: B&n RBMiRAO! i no group; and a lower alkyl group, (2) an .
mroi soqui nol yl group which nay 10 optional l'y be

pyri dyl.. &

0XO0- su

substi t Hﬁﬂﬂﬂm er selected from a norphol i no-subst § X7}
gr oup oxy group having a pyridyl or Iower[ﬁg%g‘mz
substituent, (3) an oxo-substituted di hy1§r80pht hal azi nyl group ! LAREDS

substituted by a nmenber selected froma pyridyl-substituted [ ower alkyl
group; 15 | ower al koxy; .a pyridyl group, and a dj-|ower .

al kyl ami no- stfﬁé"me taboxe, Phaminteriadapid i‘dgud(w}% comppundsthseaatita acggduction,

di hydrophenant hri di nyl group. 18. A conpound according to claim 10,

wher ei n t he dnet whereyR 1l andfopR3! airer arprbtbgted diyidiroxy) grdrip, aptioRéally foHoed wi t h
t he adj acent nitrogen 20 atomis a heterocyclic group selected fromthe
group consisting of. (1) an.oxo-substituted.di hydro- (or,.

Detr anydr oo Y RYinE prefRuah Bxatklor obft REER,ETbEDS A i ASPERaRy T8 renber
selected froma nono; or di- |ower alkylanjno,group in ich the |l o

ST kyt i et sProEeEnEdhe BydERK BTN i AT Fosttons e BTV BRRD o a
pyridyl group;.a norpholino_group; 2 and_.a |l ower al kyl ,grouyp, (2) an
oxo- subst i t QUGS Bl dr emé/éa drepsiyonsy a&égumrdﬁ negessary, protecting whole

hydroxy groups or hydroxymethyl moieties, and if desired, converting into a

pharmaceutically acceptable salt thereof.’

33. A compound of the formula [II]:
. Rl 1 R3 1
o C
| | R2 1 R4 1 [II]

wherein R!! and R2! are the same or different and are each a hydrogen atom or

a protected or unprotected hydroxy group, either one of R3! and R4l is a

15  protected or unprotected hydroxy-substituted methyl group, and another one is
a hydrogen atom, a lower alkyl group, or a protected or unprotected hydroxy-
substituted methyl group, and X is a halogen atom.

34. A compound of the formula [VI]:
Rl 1 R7
: ¢
RZl R8
4 R¥
[\NT N RS3

wherein R!! and R?! are the same or different and are each a hydrogen atom or

v}

a protected or unprotected hydroxy group, either one of R7 and R8 is a free or
_—

LT



S _
substituted by a nenber selected from a norpholino-substituted | ower alkyl
gTiisi§hieet diasiB al koxy-substituted | ower al koxy group, and 5

(3) tut ed di hydropht hal azi nyl group which is substi 6

me roma pyridyl-substituted | ower al B, or REENCY |
group; and a | ower al koxy group. 19. A conpound acgdral nek

clains 1, 3, 4, 5, 6, 7, 11, 15, 16, 17 or1398, wher ¢i.n.! —&HAe
are the sane or different and are each a 10 prot ected hydroxy group, and

R3 and R4 are eé&féh&dm&fjﬂ hhd WhdtHer BilelY b h8/0igen athh, a %P%P”d

according to claim19, wherein the protected hydfoxy group is r oxy

group protecte 53 63

1-[ 2- (2- Oxo- 1, gﬁg?‘ﬁ%r%ﬁé%/h%ﬁ i -dy‘l%%‘?%%%ugy?‘]‘q B Rrare the same, qr

met hyl ) - 6, 7- di net hoxynapht hal ene, . or a pharmaceutically acceptabl e salt
thereof . 22. 1differqm agsl grereach adiydeogeniatora; agubstinatedhorunsubstitped adfevlnol i n- 1-
yl]-4-pyridyl}-2, 3-bi s(hr;\édroxyrret hyl ) - 6, 7- di met hoxynapht hal ene, or a

phar maceut i cal | rodBcfitbsHtused ar ynsubstituted phenyl group, or apyotected or

1-(2-[2- Ox0-4- (4-pyridyl)-1, 2-di hydroqui nglin-1-yl]-4-pyridyl}- .

2, 3- bi s( hyd? oxyWREAteCted iminggreuns 9% %@;mmmeewsp%e? wah;sgra?tgﬁe%%mwy
t abl It th f. 24. 1-[2-(2- - 3- lipo- 1

?S?Sf’h;‘ dr gqa?no:ptpw?tgefgnp@%ﬁ@rﬁgyél%up%&ng o&%&% sluggtituted and being stable

2, 3-bi hydr oxynet hyl ) - 6, 7- di.met hoxynapht hal ene, or a pharnmaceuti cal |
'sChy thoare%luz:non reactlxon. xynap P ut! y

35. A process for the preparation of a naphthalene derivative of the

formula [I-a}:

10 R R
R2 Oe R4
o R%
[\'B:‘— A l [I-a]
Na o
RO R

15  wherein R1 and R2 are the same or different and are each a hydrogen atom or a

protected or unprotected hydroxy group, either one of R3 and R4is a pré»tected
or unprotected hydroxy-substituted methyl group, and another is a hydrogen
atom, a lower alky! group, or a protected or unprotected hydroxy-substituted
methyl group, R%1, R92 and R?3 are the same or different and are each a

20  hydrogen atom, a hydroxy group, a lower alkoxy group, a lower alkyl group
having optionally a pyridyl substituent, a phenyl group being optionally
substituted by a di-lower alkylamino group or a halogen atom, a pyridyl group,
a pyrimidinyl group, or an imidazolyl group, or a pharmaceutically acceptable

salt thereof, which comprises reacting a compound of the formula [I-b}:

\

1N i
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bi s

acce
(2H)
2, 3-
acce

1( 2H) - pht hal azi non-2-yl | - 4-

hereof. 25.  1-{ 2-[4-(3-Pyridyl)-

3-acceptable salt th
1(2H) - pht hal azi non-2-yl ] -4-pyridyl }-2,3-

ceg, 7- di met hoxynapht hal ene, or a pharnmaceutically

f i{ Ereof. 5 26.  1-{ 2-[4-(3-Pyridyl nethyl)- 1
-yl']-4-pyridyl } - |

bi s(hydr oxynet hyl ) - 6, 7- di net hoxynapht hgh ne, ofr

ptabl e salt thereof. 27. 1-{ 2-[6,7- t hox J§ PHIGSHEET 148 BEEN

A
RE::“ HERAS )

pyridyl) -2, 3-bi s(hydr oxynet hyg),— 6, 7- di' met R@p(ynapht ey “or a 10—
phar maceuti cal | y accept abl e sal tN#TByEBEr 28. 1- { 2-[4-(3-Pyridyl)- 1
(2H) - pht hal azi non-2-yl]-4-pyridyl P

bi s( hydr oxynet hyl ) -6, 7-di et hoRyfAapHt h3 enB,‘l or a pharnagkbitically
acceptabl e salt thereof. 29. 247N

1-{2-[4-(3-Pyridyl)-1(2H) - pht hal azi no&- TyNHé~NH,i dyl }-2,3- 15

bi s( hydr oxynet hyl ) - 6- met hoxy- 7- et hoxy\ t hal ene, or a pharmaceutically
acceptabl e salt thereof. 30. A process for the preparation of a

napht hal ene &er i 9%a sajtthgreof iehgrein Ryt and|R2! are thejsamecr dlitienentband arg sdciRper r |
are the same or different and are each a hydrogen atomor a protected or
unpr ot ect ed hydrbydtogemumm of & ipeotectad oo inpidtevtel Rydroxy @reum, teitherdne of R31

and R#! is a protected or unprotected hydroxy-sxibstituted methyl group, and
another one is a hydrogen atom, a lower alkyl group, or a protected or
unprotected hydroxy-substituted methyl group, with a carboxylic acid-

10  compound of the formula [VII]:

R92

HOO
v
0 R93

R
or a salt thereof, wherein R91, R92 and R93 are the same as defined above, and
15  wherein R!! and/or R2! are a protected hydroxy group and R3! and/or R# are a
protected hydroxy-substituted methyl group, optionally followed by removing
protecting group§ for the hydroxy groups, partially or wholly depending on the
kinds of the protecting group, and if necessary, re-protecting the hydroxy
gréup(s) at 6- and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-
20  positions, and further if necessary, protecting whole hydroxy groups or
hydroxymethy! moieties, and if desired, converting into a pharmaceutically
acceptable salt thereof.
36. A process for the preparation of a naphthalene derivative of the

formula {I-a’];

A 4 O



134-e+—unprot ected hydroxy-substituted methyl group, and another is a
hydrogen atom a | ower al kyl group, or a protected or unprotected

hydrTg he BeanReglstegqet hyl group; Rlerr] and R err] are the sane or
diffe ach a hydrogen atom a substituted or unsubstituted

| ower a substituted or 5  unsubstituted phenyl group, or a
protected or unprotected am no group, or botj4ibond at Pt
conbine with the adjacent nitrogen atomto forma subs§iTHiB SHEET HAS B _
unsubstitut ed heterocycli c&gr oup, a phar maceutical | § accefERIAtEDsal t §
t hereof, which conprises r Ty gottpound of the formtafTT]. [€rr]
wherein R err] and R err] @‘@n or different and are each a hydrogen
atomor 15 a protected oR*UnpProt ¥Ct eR” hydr oxy group, either one of Rlerr]
and R[err] is a protected or unpr es.}ed. dr oxyRB®ubstituted nmet hyl group,
and another one is a hydrogen atory =r-dife Kyl group, or [#afrotected or
unpr ot ected hydroxy- substituted Nr# ) and X is a hal ogen atom

wi th a nitrogen-containi ng conpound of thq RB [111]: 20 [err] wherein
Rlerr] and R[$rr] are the sane as definedOkbove, and where R[err] and/or
Rlerr] are a protected hydroxy group and R31 and/or R4l are a protected
hydroxy- substi t yfedei¥ef idd B2 Qilthe iRhé 8F @lffeYeck Ghd 2EHCR Y Hy@FERhMom or a

protecting groups

protected or unprotected hydroxy group, either one of R3 and R4 is a protected
or unprotected hydroxy-substituted methy! group, and another is a hydrogen
atom, a lower alkyl group, or a protected or unprotected hydroxy-substituted
10 methyl group, R92 and R93 are the same or different and are each a hydrogen
atom, a hydroxy group, a lower alkoxy group, a lower alkyl group having
optionally a pyridyl substituent, a pheny! group being optionally substituted by
a di-lower alkylamino group or a halogen atom, a pyridyl group, a pyrimidinyl
group, or an imidazolyl group, or a pharmaceutically acceptable salt thereof,

15 which comprises reacting a compound of the formula [I-b]:

(1-b]

20 ora salt thereof, wherein R1! and R?! are the same or different and are each a
hydrogen atom or a protected or unprotected hydroxy group, either one of R3!

and R41 is a protected or unprotected hydroxy-substitutéd methyl group, and

another one is a hydrogen atom, a lower alkyl group, or a protected or

unprotected hydroxy-substituted methyl group, with an acid anhydride

R G
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135 for tmroups;‘“'part ially or wholly depending on the kinds of
t he prot edhis SigetHa088n RASMled I NECessary, re-protecting the hydroxy group(s)
at 6- and/ or the hydroxynethyl noieties at 2- and/or

3- posi tlonj"‘iﬁ&mﬂuﬂm Li f necessary, protecting whole hydroxy groups or
hydr oxynmet hy s, and if desired, converting into a

pharmaceutical |y acceptable salt thereof. 31. Ajpjocess for the
preparation of a naphthal ene derivative of the forrmula [1']: 10 [err]

wherein R err] and R : pafll fferent and are each a hydrogen
atom or ‘a protected O?BﬁﬁBﬁ@f8%@§éaﬁ@§?@K%ﬂgroup; either one of R3 and R4
Is a protected 15 or unprotected hydroxy-substituted nethyl group, and
anot her is -a hydrogen atom a | ower akﬁhp, or a protected or
unpr ot ect ed hydroxy-substituted met Dup; R[erﬁhnfnd R err] conbine
together with the adjacent nitrogen=atagpkl form a heterocyclic group
havi ng at | east one oxo substituent, lor @ YR¥ maceutically acceptable salt
t hereof, which conprises reacting a Ebnpound 20 of the fornmula [I1V]:

5  wherein R92 and R93 are the same as defined above, and wherein R!! and/or R2!

are a protected hydroxy group and R3! and/or R4! are a protected hydi'oxy-

substituted methyl group, optionally followed by removing protecting groups
for the hydroxy groups, partially or wholly depending on the kinds of the
protecting group, and if necessary, re-protecting the hydroxy group(s) at 6-
10  and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions, and
further if necessary, protecting wﬁolé hydroxy groups or hydroxymethyl
moieties, and if desired, converting into a pharmaceutically acceptable salt

thereof.

[ This SHEET HAS B
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136 [err] wherein Rerr] and Rlerr] are the sane or different and are each
a hydrogen atom or a protected or unprot ect ed. hydroxy group, and either one
of R31 and R4l is a protected or unprotected hydroxy-substituted methyl
group, and another one is a hydrogen atom a |ower alkyl group, or a
protected or unprotected hydroxy- 10 substituted nethyl group, with a

ni t rogen- cont ai ni ng conpound of the fornulal48]: [err] wherein R52 and R62
combi ne together with the adjacent nitrogen atomto form 15 a

het erocycl i c gr ouhbsiract ofithetDisclosireone hal ogen substitueng, and whete
Rlerr] and/or R21 are a protected hydroxy group and R31 a W“grsm ﬁASEEEN _
prot ect ed hydroxy-substituted nmethyl group, optionally fo owergp
protecting groups for the hydroxy groups, partially or whtldy-deperd

the kinds of the prot dNaphthialeneoderivatives offtheéorenda(ly; re-protecting the
hydr oxy group(s) at 6- 20 and/or 7-positions or the hydroxynet hyl

nmoi eties at 2- and/or 3-posigion d forther if necessary, protecting
whol e hydroxy groups or hydr oxyft pl eties, and if desired, converting
into a pharmaeutically acc thereof 32. A process for the
preparation of a naphthal en derivat ve Bof the (]

JR°

)N~s

\

wherein R! and R2 are the same or different and are each H, protected or
“ unprotected OH, one of R3 and R# is protected or unprotected hydroxymethyl,
10 and the other is H, lower alkyl, or protected or unprotected hydroxymethyl, RS

and R¢ are the same or different and are each H, substituted or unsubstituted

lower alkyl, substituted or unsubstituted phenyl or protected or unprotected

NHj,, or both combine together- with the adjacent N to form substituted or

- unsubstituted heterocyclic group, and pharmaceutically acceptable salts thereof,
15 these compounds showing excellent bronchoconstriction inhibitory activity,

and hence, being useful in the prophylaxis or treatment of asthma.
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137 formula [1."]: [err] wherein Rlerr] and Rerr] are the same or {ijjhiaes-
and are each a hydrogen atomor a protected or- unprotected hydroxy grouppp;!
either one of R3 and R4 is a protected or unprotected hydroxy-substituted
met hyl group, and another is a hydrogen atom a |ower al kyl group, or a
protected or unprotected hydroxy-substiagut-ed 10 met hyl group; and R53 and
R63 are the sane or different and are each a hydrogen atom a substituted
or unsubstituted al kyl group, a substituted or unsubstituted phenyl. group,
or a protected or unprotected am no group, or both conQLne together with

-

pharmaceutically acceptable salt . thereof, which conprises subjecting a
conmpound of the formula [VI]: [err] wherein R err] and R err] are the sane
or different andbstractaafahe Distjobuogen atom or a protected or unprotected
hydr oxy group, either one of R7 and R8 is a free or esterified carboxyl
group, and another one is a hydrogen atom a |ower alkyl group, or a free
or esterified car boxx‘l gr oup, and other synbols are the sanme as 138
defi ned above, or anNaphtalene detivativesiof the femulafllound t hereof to a

reducti on,

R! R?
s WKL
4N R
E\I?j_- N RS
wherein R! and R2? are the same or different and are each H, protected or
unprotected OH, one of R3 and R¢ is protected or unprotected hydroxymethyl,
10 and the other is H, lower alkyl, or protected or unprotected hydroxymethyl, RS

and R6 are the same or different and are each H, substituted or unsubstituted

lower alkyl, substituted or unsubstituted phenyl or protected or unprotected

NH,, or both combine together. with the adjacent N to form substituted or

unsubstituted heterocyclic group, and pharmaceutically acceptable salts thereof,
k/'. 15  these compounds showing excellent bronchoconstriction inhibitory activity,

and hence, being useful in the prophylaxis or treatment of asthma.
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and where Rlerr} andfer—R err] are a protected hydroxy group, optjonally
foll owed by re ' otecting groups for the hydroxy groups, antelUpdt =3
necessamuﬁmiﬁmﬂfh ng the hydroxy group(s) at 6- and/or 7-position¥uts
t he hydrgieg ileties at 2- and/or 3-positions, and further if
necessary, protecting whol e hydroxy groups or hydroxyngth
I f desired, converting into a pharmaceutically accept bIR%

A conpound of the formula [VI]: 10 [err], wherein R ert]
sane or different and are each a hydr ogéﬂsatom or a pnot

| -noieties, and
Pin 33.
ft he

unprotected hydroxy group, either one of R7 and R8 isfa frﬁzm 13
esterified Mhaosylaiggedup, and another one is a hydroeh atom a’%ggwe
al kyl group, or a free or esterified carboxyl group, pnd R re-RE2 _farle

the sane or different and are each a hydrogen atom .aksubstituted or
unsubstituted al kyl group, a substituted or unsubstituted phenyT—groupgs or
a protected or 51. unp ahplethalénaderivagveoopthediorinatai[Ifonbi ne together with
t he adj acent nitrogen atomto forma heterocyclic group being optionally
substituted and being sgabl e to a rgduction reaction. 34. A process for
the preparation of a naphtyral g Yerivative of the formula [I-a]:

5
R? R* [
ﬁ\l , Rs

N

E:N/" “RS

wherein R! and R? are the same or different and are each a hydrogen atom or a

protected or unprotected hydroxy group; either one of R3 and R# is a protected

10 or unprotected hydroxy-substituted methyl group, and another is a hydrogen
atom, a lower alky! group, or a protected or unprotected hydroxy-substituted
methyl group; R3 and RS are the same or different and are each a hydrogen
atom, a substituted or unsubstituted lower alkyl group, 4 substituted or
unsubstituted phenyl group, or a protected or unprotected amind group, br both

15  bond at their termini and combine with the adjacent nitrogen atom to form a
substituted or unsubstituted heterocyclic group, and a pharmaceutically
acceptable salt thereof.

2. A compound according to claim 1, wherein R! and R2 are the same _
or different and are each a hydrogen atom or a lower alkoxy group.

20 3. A compound according to claim 1 or claim 2, wherein the
heterocyclic group formed by combining R5 and RS together with the adjacent
nitrogen atom is monocyclic, bicyclic or tricyclic heterocyclic groups which may
contain one or more additional heteroatoms selected from a nitrogen atom, an
oxygen atom and a sulfur atom in addition to said adjacent nitrogen atom.

i
i



['ér'ri 15 wherein R1 and R2 are the sanme or different _and are each a

hy dr agie sheattHasBeen Replagedt ect ed or unprot'ect ed_hydr oxy |gr eéyghelof R3
and’ R4||wmmL@le or * UNPD ' . g@ﬂubst it utﬁggeﬁﬂ@‘ﬁ %‘}*ﬁﬂ and
anot h n atom L) K groygp, or jalprotected or !
unprotected hydroxy-substituted nmdthyT dloup-4R91, R93 ah@d ARR 199% thé sane
or different and are each a 20 hydrogen atom a hydrjoxy group, a ljojer

al koxy group, a |ower al kyl group having tionally {a pyridyl subStitudent,
a phenyl group being optionally substitu’f:gg by a di-llawer _alkyl am no_group
or a halogen atom a pyridyl group, a pyrimdinyl group, or an imdazolyl
group, or a @¢famedaatame onhhinemapcabarhydride compewtd thereehtoca rgshictien,
reacting a conpound of the forrmula [I-b]: 140 [err] 5 or a salt

t hereof , wheamd whskeR1] andlbr K% ard agrotectedl bpdoxgrgrdup,f eprentallynfblianedeach a
hydrogen atom or a protected or unprotected hydroxy group, either one of

R31 and R41 js a protected .or unpro ecbe\%é(m_/drox -subst'ttut ed net hlyl gr oup,
and anot her b)ﬂéefflg"a‘grgfm‘if&é’ﬁ %f?ﬁﬂ? o thg %W{O%’Poﬁl}ﬁ‘.o‘}ecssﬁf& &cted or
unprot ected hydroxy-suhstjtuted nmethyl group, wth.a carhoxylic aci 0
compound of PHICRIIEANCARARRY BTpBRe] Hob AURr 7 kst of tirhsbxpgetinfios

and R93 are the sane _as fined .gbove, and . )
§ moieties at 2- and/or 3-positions, andf}urther if necessary, protecting whole

hydroxy groups or hydroxymethyl moieties, and if desired, converting into a
pharmaceutically 'acceptable salt thereof.

33. A compound of the formula [II]:

Rll R3l
10 90
R21 R4l

B |

wherein R!! and R2! are the same or different and are each a hydrogen atom or

a protected or unprotected hydroxy group, either one of R3! and R4l is a
15  protected or unprotected hydroxy-substituted methyl group, and another one is
-a hydrogen atom, a lower alkyl group, or a protected or unprotected hydroxy-

substituted methyl group, and X is a chlorine atom or a bromine atom.

34. A compound of the formula [VI]:

R7

Rll
’ oe
RZI R8
pa R53
(3
: \N) RS3

wherein R11 and R2! gre the same or different and are each a hydrogen atom or

Vi)

a protected or unprotected hydroxy group, either one of R7 and R3 is a free or

* [ L n S *

s~ I P




15 wherein Rlerr] .and/or Rlerr] are a protected hydroxy group an%LR[(}a&H]-}
and/or Rlerr] are a protected hydroxy-substituted methyl group, optional f#u§ ‘s

foll owed by renovi cting groups for the hydroxy groups, partially or

V\hollyMnds of the protecting group, AR A APl |

re- prot m\t BM group(s) at 6- and/or 7-posi Ckfrf';*:»‘\ﬁiMEN\TeSHEET -

hydroxyﬁ@t“ﬂ\m - and/or 3- 20 posi tions, "'a"'f'“t"ﬁ""-["r"‘

necessar pr ottect'i ng whol e hydr oxy groups or hydroxyngthy qr? gm anjd
e sa h of

i f desired, converting into a pharmaceutically accept apl .
A process for the preparation of a naphthal ene derivatjv t-hre—toraall g
[1-a']: 141 [err] wherein Rerr] and E%grr] are the sane or differen
and are each a hydrogen atomor a protec unpr ot ect ed hydr oxy group,
either one of R3 and Rerr] is a protected or unprotected

hydr oxy-substituted nethyl group, and another is a hydrogen atom a | ower
al kyl group, or a protected or unprotected hydroxy-substituted 10 nmet hyl
group, Rerr] and Rlerr] are the sane or different and are each a hydrogen
atom a hydr oxydefinedRbove, sivaf imémakacidranhpdride compouatiitherepf coa reductron,
optionally a pyridyl substituent, a phenyl group being optionally
substituted by &V\Qr 1 Sdf R2I 18 EpRiécoa by dP&lPQﬁﬁxpabgﬁbnﬂll?)féndwbd
group, a pyrim |ny group, or an I mdazolyl gfoup,” or armaceutically

acceptabl e salt thereof,
by removing protecting groups for the hydroxy groups, and if necessary, re-

protecting the hydroxy group(s) at 6- and/or 7-positions or the hydroxymethyl
5  moieties at 2- and/or 3-positions, and further if necessary, protecting whole
hydroxy groups.or hydroxymethyl moieties, and if desired, converting into a

pharmaceutically acceptable salt thereof.

10

wherein R!1 and R2! are the same or different and are each a hydrogen atom or

a protected or unprotected hydroxy group, either one of R7 and R3 is a free or



et
15  which conprises reacting a conmpound of the fo F%LA[QEWEP-Y LHEE]] 120
or a salt ther ; in Rerr] and R err] are thejsane or diffetent and
are eacth a hyd en or a protected or unprotedtdd Qbdtidxyi9es ogp,
ei t her “\“ﬂ\ﬁ\‘@&\ is a protected or unprot ed hydroxy-sulysti tuted
met hyl a 4 el one is a hydrogen atom

u

ro
prot ect ed* or® urpr ot ect ed hydr oxy- substit ut ed 18®t hyl{
anhydri de 142 conmpound of the forrmula [VIII]: [err] 5 wherein Rerr]

and Rlerr] are thespfifRd2arbéryi ME&W@O&@%&\M Kydiogidreitom, andwer alkyker r |

are a protected hydroxy group and err] and/or R err] are.a protected

hydroxy- substitut %ﬂ?ﬁgxbﬁiﬁi&ﬁfﬁﬂkmﬂghﬁp,'dnﬁ\wdahﬂnﬁwﬁm@ameor

protecting groups roxy groups, partially or wholly dependi ng on

the kinds of the ppotectin roup, ,and if necessar r,e- protectin

hydr oxy group(s) é{‘ Br-cnwﬂgm%ﬁa?"gﬁhva%ﬂﬁ%§SHESQI‘HE"W&PS&V%?‘E‘?FH}F

noieties at 2- and/or_ 3-pesi.tions, and further Lf nece ecting

whol e hydroxy gr off8" R sﬁ\%ﬁ"ﬁ%t%\%%%‘ﬁpﬁ?ﬁ Py Pééﬁé?‘?%g 81(;:onverti ng

into a phar rrac§ut 'tfn%lnj)tXctgﬁ %%%@Blo%p.sg\l lgotfx Qgﬁxﬁﬁ;e'togethcr with the adjacent nitrogen
atom to form a heterocyclic group being optionally substituted and being stable

—+

S
o

to a reduction reaction.
34. A process for the preparation of a naphthalene derivative of the
formula [I-a}:

10

| I "

R93

15  wherein R! and R2 are the same or different and are each a hydrogen atom or a

protected or unprotected hydroxy group, either one of R3 and R4 is a protected
or unprotected hydroxy-substituted methyl group, and another is a hydrogen
atom, a lower alkyl group, or a protected or uhprotected hydroxy-substituted
rnethyl group, R91, R92 and R93 are the same or different and are each a

20  hydrogen atom, a hydroxy group, a lower alkoxy group, a lower alkyl group
having optionally a pyridyl substituent, a phenyl group being optionally
substituted by a di-lower alkylamiﬁo group or a halogen atom, a pyridyl group,
a pyrimidinyl group, or an imidazolyl group, or a pharmaceutically acceptable

salt thereof, which comprises reacting a compound of the formula [I-b}:



e —————
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or a salt thereof, wherein R!! and R2! are the same or different and are each a
hydrogen atom or a protected or unprotected hydroxy group, either one of R31

and R4! is a protected or unprotected hydroxy-substituted methy] group, and
another one is a hydrogen atom, a lower alkyl- group, or a protected or
unprotected hydroxy-substituted methy! group, with a carboxylic acid
compound of the formula {VII]:

or a salt thereof, wherein R9!, R92 and R93 are the same as defined above, and

wherein R1! and/or R2! are a protected hydroxy group and R3! and/or R4l are a

protected hydroxy-substituted methyl group, optionally followed by removing
protecting groups for the hydroxy groups, partially or wholly dependmg on the
kinds of the protecting group, and if necessary, re-protecting the hydroxy
group(s) at 6- and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-
positions, and further if necessary, protecting whole hydroxy groups or
hydroxymethyl moieties, and if desired, converting into a pharmaceutically

acceptable salt thereof.

35. A process for the preparation of a naphthalene derivative of the

- formula [I-a’):



R
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15

20
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141

R? | |
'’ ” ° R’Z
(\ ‘.\:_...1:1 i '. [I-a)
Na g9 o

wherein R1 and R2 are the same or different and are each a hydrogen atom ora

protected or unprotected hydroxy group, either one of R3 and R4 is a protected
or unprotected hydroxy-substituted methyl group, and another is a hydrogen
atom, a lower alkyl group, or a protected or unprotected hydroxy-substituted
methyl group, R92 and R93 are the same or different and are each a hydrogen
atom, a hydroxy group, a lower alkoxy group, a lower alkyl group having
optionally a pyridyl substituent, a phenyl group being optionally substituted by
a di-lower alkylamino group or a halogen atom, a pyridyl group, a pyrimidinyl
group, or an imidazolyl group, or a pharmaceutically acceptable salt thereof,

which comprises reacting a compound of the formula [I-b]:

{I-b]

or a salt thereof, wherein R and R?! are the same or different and are each a
hydrogen atom or a protected or unprotected hydroxy group, either one of R3!

and R4 is a protected or unprotected hydroxy-substituted methyl group, and
another one is a hydrogen atom, a lower alkyl group, or a protected or
unprotected hydroxy-substituted methyl group, with an acid anhydride




10
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compound of the formula [VIII}:
R%?
N fvi)
X R

wherein R92 and R93 are the same as defined above, and wherein R!! and/or R2!

are a protected hydroxy group and R3! and/or R#4! are a protected hydroxy-

substituted methyl group, optionally followed by removing protecting groups
for the hydroxy groups, partially or wholly depending on the kinds of the
protécting group, and if necessary, re-protecting the hydroxy group(s) at 6-
and/or 7-positions or the hydroxymethyl moieties at 2- and/or 3-positions, and
further if necessary, protecting whole hydroxy groups or hydroxymethyl
moieties, and if desired, converting into a pharmaceutically acceptable salt

thereof,



