TRI CYCLI C TRI AZOLOBENZAZEPI NE DERI VATI VES, PROCESS FOR PRODUCI NG THE
SAVE, AND ANTI ALLERG C AGENTS BACKGROUND OF THE

| NVENAFION 5 Field of the invention The present invention
relates to a tricyclic tri azol obenzazepi ne derivative having _
antiallergic activity as a prodrug, an internediate for synthesizing
t he sane, a process for producing the sane, and an antiallergic 10
agent . Background Art In recent years, it has been

reveal ed that aRlevgisc TRIAZ@E@&E@%&@Z%PIWU?@IWWE‘@“ BRBCEsS! | FOR !
such as i mrunor eact 1 ons can vi de to two r'eactr ons, i.e., 15
an i medi at e r EROPDUEANGhTER SaMEr SANDNBNT AABLYRGI € eAGENES stimul ation
and a del ayed reaction which occurs several hours after the
stinmulation (see, for exanple, "Laie Asthmatic Responses”, P. M

O byrne, J. Dolovich and F. EBACKGROUNaArQF eBNE, IMVENTEON Respir. D s.,

1987; 136:. 740 _: Especially, the control of the latter reaction
has becom® ———lﬁpéﬁtﬁgF—igz—ﬂ—ig— Clinical studies show that there are
few drugs which Thedl rdHHt | Cankdnt & ectévecdd i phi b'at' NG g del ayed
allergic reaction. Thus, the developnent of drugs 2
therapeutlcalI§ré??%%?@%Q?44?R%ﬂ§a9?ﬁ§V%B%Yﬁthﬁ¥HQﬁﬂ§a¢a?élerglc aelhivittn and
the del ayed reéﬁthO@rﬁ@%u@ee%nﬁ&B%%&%th%tEh%or gnt%% lZlngVéjﬁﬁug dlum

cronngllcate has been known presentati
i nhibiting thedi MAASt® 4AH WOdUGéMyefdle akkaegi and eaot |am1:51.alle‘ﬁ:tglsc

drug isjygclinggahty adm ni stered by inhal ation because it is not
useful when &5 grally adnlnlstered The admnistration by
i'nhal ati on, oun rt

In recent years, it has been revealed that allergic
reactions induced by various stimuli such as
immunoreactions can be divided into two reactions, i.e.,

15 an immediate reaction which occurs immediately after the
stimulation and a delayed reaction which occurs several
hours after the stimulation (see, for example, "Laie
Asthmatic Responses", P. M. O'byrne, J. Dolovich and F. E.
Hargreave, Am. Rev. Respir. Dis., 1987; 136: 740 - 751).

20 Especially, the control of the iatter reaction has become
important. _

Clinical studies show that there are few drugs which
are significantly effective in inhibiting the delayed
allergic reaction. Thus, the development of drugs

.25 therapeutically effective in treating both the immediate
reaction and the delayed reaction has been expected in the
art.

Sodium cromoglicate has been known as a
representative drug for inhibiting the immediate and

30 delayed allergic reactions. This drug 1is clinically
administered by inhalation because it is not useful when
orally administered.

The administration by inhalation, however, is



2 di sadvantageous in that it is difficult to properly

adm ni ster the drug to babies, infants, and children and that it is
diffictlt to continuously adm nister the drug to patients who are
highly sensitive to inhalation 5 stimuli. Thus the

devel opment of oral drugs which can inhibit both the i medi ate and
del ayed al lergic reactlons and have £xcel l ent efficacy have been
expected in the art. In recent years, nmany studies on

antial | er gi ¢ agen &, oo @Gk L el aRaULT c5a00nLs fopeAstivm havebogn,,

conducted in Tricyclic conpounds contal ning seven me
ri ng which havnﬁmmmnsﬁﬂmdthd dmey ute dabéagzoxépifarts, anddehiivdirienesnd

J P L 784/ 198 78292/ 199 J |
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2729 (1991)), a@héxemonawplm deriigraty V@en(slamarreesQoPatlemhlla@l@nQoen
Nos. 184963/ 991, 211071/1992, and 65257/ 1993 and EP 5180720),
and dlbe%zocfgi ene derivatives (WD 93/13068). Furt her,

tricyclic benzazepifgudaie/ ddnas g@f@gltt I£C & lal1C d%@ s %@é‘ﬁt RAZE RIS ¢
derivatives are disclosed in EP 068 g 8130, and WO 97/00258.

Meanwhi l e, a 5¥HH¥G@eté@WﬁﬁaéEehé%db@éﬁﬂ%ﬁbﬁd1@§géﬁereaCtl@§§n§nﬁohave

i nproving the éaaéawaéA@mfflt cg vl W dKe iR cted ﬁ% i No Sekkei
To Hyoka (Design and Assay o al 25 Preparation): |te M tsuru

Hashi da, Yakugyo Jiko msent year@bdmanwpstzmxezwn emgga)l)lerqq:nemealts
modi ficafd on Qnda therdaoﬁéalhplo%y%g %sﬁﬁhgohgé;e OBQ&E g{)gaﬂgﬁgdt QS drug

t hrough an ester, ace can |
bloavallamlthh&ﬁarhe dﬂugcyclmmmnumpoumww dqﬁtéhnfﬁb sevenzmbmbanddfled

prodrug has rmrt been bffcﬁ?”havé beheen stugled include dibenzoxepine
derivatives (Japanese Patent Laid-Open Nos. 10784/1988 and-

78292/1993 and Journal of Chemical & Pharmaceutical

15 Bulletin, vol. 39, No. 10, p. 2724 and p. 2729 (1991)),
dibenzoxazepine derivatives (Japanese Patent Laid-Open Nos.

184963/1991, 211071/1992, and 65257/1993 and.EP 5180720),

and dibenzocycloheptene derivatives - (WO 93/13068) .

Further, tricyclic benzazepine derivatives and tricyclic

N

20 benzothiazepine derivatives are disclosed in EP 0686636,
WO 95/18130, and WO 97/00258.

Meanwhile, a prodrug technique has been known as one

means for improving the bicavailability of a drug (Keiko

Toyo Seizai No Sekkei To Hyoka (Design and Assay of Oral

25 Preparation): edited by Mitsuru Hashida, Yakugyo Jiho Co.,

Ltd., pp. 216-231 (1995)). Chemical modification of a

carboxyl, hydroxyl, amino or other group of the arug

through an ester, amido, acetal or other bond can improve

the bioavailability of the drug. However, any 1,2,3-

30 triazole-modified prodrug has not been reported in the

art.



3 SUMVARY OF THE | NVENTI ON The present
i nventors have synthesized a tricyclic tri azol obenzazepi ne
derivative having a chemcally nodified triazole ring and have found
that the derivative has 5 superior. bioavailability conpared with the
correspondi ng triazol obenzazepi ne. In one aspect of the
present invention, there are provided tricyclic triazol obenzazepi ne
derivatives as a prodrug represented by formula (1) and
phar macol ogi cal |y 10 acceptagkﬂmg?&téFa@ﬁEsphv@ﬁ@§oﬁhereof:
[err] wherein 15 err] represents a hydrogen atom_  a hydroxyl
group, derr] Bhé&ypresenphdmpentorsr Mave synthesized a tgigyelic
Rlerr], Rerr], and errl, which may he th r .di , .
represent any Eﬁk?%9f39ﬁ?4%&ﬁp6ﬁfnﬁef%5£%%k?ﬁ??gﬁg 9" ALk ELPTY Wﬁﬁﬁﬁéed
hydrogelnl atomtPfazole ring anfdbhawvchaFoged athay the derivative fpep an
opti ona protected hydroxyl K group, . formyl ; .
(e) C[err¥ al kKSMPSH Th 9%9aﬁ%lgﬁk%fa?%tﬁﬁpﬁﬁx%9 with £AE cor responding
triazolobenzazepine.
In one aspect of the present invention, there are

provided tricyclic triazolobenzazepine derivatives as a

prodrug represented by formula (I) and pharmacologically

10 acceptable salts and solvates thereof:
2 RI
3 it I /O
R Pz I
N (1)
RN .
RS N Q
31
R R32
wherein .
15 R’ represents a hydrogen atom, a hydroxyl group, Ciy

alkyl, or phenyl C, , alkyl;
R?, R’, R', and R, which may be the same or different,
represent any one of the following (a) to (n):
{a) a hydrogen atom;
20 (b) a halogen atom;
(c) an optionally protected hydroxyl group;
(d) formyl; _
- (e) Cy,, alkyl which may be substituted by a
halogen atom; .
25 (f) C,.,, alkenyl which has one or more carbon-
~carbon double bonds and may be substituted by
(1) a halogen atom,

(2) cyano,



hal ogen atom 25 (f) Jerr] alkenyl which has one or nore

car bon- carbon doubl e bonds and may be substituted by

(1) a hal ogen atom (2) cyano,

4 (3) -CORjerr] wherein RO represents a hydrogen
atomor C[err] alkyl, (4) -COOR[err] wherein

Rl err] represents a hydrogengatomor Clerr] alkyl, 5
(5 -CONR R[err] wherein R err] and R, which may be the
sanme or different, represent —COR? ; ? i) n

at om : B C(oiRi )Wh%ifg%?] R aﬁ%ﬁese%é. c%%%%&&ﬁe
substituted by ani no atopt oong&llyallyl, substituted by
derr] al kyl,  phenyl _ 10 ionably substituted by
Cerr] alkyl which (4) ~COOR n&“?eﬁgggs“ubrsl?i Ut SR BTN S ar 7 4t ed
five- to hydrogensetem- aenbggeallkyl het erocyclic ring

contai ning one or two nitroge to Hhe 1 . 11 12 ni.trogen
at.ons naygbe substituted by Cﬂg’?r]'ggNI£ R® tRerein R and Rylikyfhich gay 4

saturated or unsaturate@e the same or different,ft¥pret@neeven-nmenbered

het er ocyclic ring, . (rii) phenyl which may be

substi tuted by cartpiisagenyatom,

(iv) a saturated or unsaturated fivej) ¢ .  alkyl. which!Omay be

seven- menbered heterocyclic rln%; i . a sdaturated or

unsaturated five- to - substituted en- neYber edMhaper ocpdE bionaldy

whi ch maygbe §%gg§1 _ by, erg] al kyhyon my f@HHa

bi cyclic 25 ring qsé&£§%$ﬂ an&?&er tfng; 91, MY prcly

(g) derr] alkoxy which may berdiisaliy etildgtituted by C,_, alkyl which) a

hal ogen atom may be substituted by a saturated five- to
sevenh-membered heterocyclic ring

containing one or two nitrogen atoms (the
15 nitrogen atéms may be substituted by C,,
alkyl), or a: saturated or unsaturated
five- to §even-membered heterocyclic ring,
(iii) phenyl which may be substituted
by carboxyl, or
20 (iv) a saturated or unsaturated five
to seven-membered heterocyclic ring,

(6) a saturated or unsaturated five- to
seven-membered heterocyclic ring which may be
substituted by C,_, alkyl or may form a bicyclic

_25 ring fused with another ring:;
(g) C,.,, alkoxy which may be substituted by

(1) a halogen atom,

(2) a hydroxyl group,

(3) cyano,
30 (4) C,, cycloalkyl,
 (5) phenyl,

(6) C,, alkoxy,
(7) phenoxy,



(2) a hydroxyl group, (3) cyano, 30

(4) derr] cycloalkyl, (5) phenyl,

(6) Clerr] alkoxy, (7) phenoxy,

5 (8) am no which nmay be substituted by Cerr]

al kyl , . (9) -COR13 wherein Rerr] represents a
hydr ogen atom (err] alkyl, phenyl optionally
substituted 5 by a hal ogen atomor ([err] al koxy, or phenyl
Jerr] al kyl(g) amino which may be substh®utedCORcerr]
wherein Rerr] represents a hydr ogen at om or C[err]
al kyl , alkyl, (11) -CONR R wherein Rerr] and Rerr]

whi ch nmay 10 be he i e ent r.agen
atomor ([err] al kyl which na% %e gg%?t?%%ﬂ%éI%? rPepféE% ntste h@d@%ﬁ e

sat urated or unsaturat edatiome- CtQ 8ék€h1nphbayédoptlonally substituted
het erocyclLic ring, or 12 saturate
unsaturated five- to 15 by a halogen aggyeﬁrngébe%égoﬁé%eFﬁb?%FP@lr|mg

whi ch nmay be alkyl, substituted by C[err]4 al kyl or phenyl
Cerr] alkyl; h) -C=Ny wher. gi,n err represents
a hydrogen at om éfQSr]'gpQ§I ing dir] giR?P eBFSphényl ;
(1) -(CH err])nOR[ err]whgyak8gehi stam bgt@geglnyﬂ.to 20 4, and
Rlerr] represents a hydrogen aton1 1g16 kyI 15 phenyl
Clerr] al kyl of which one or n ®® and R Gﬁlcbh@ay

benzene 1ging may be syps u aLk
(i) (CH[grr])k co:a[err]thEPt& %gﬂ |El“aﬁ@i[fﬁtéglégrt'o?e?rteﬁe%%.g M&’drogeﬁ,
Rlerr] represents a hydragen et dmoel8ydr whighkyphy be substituted by gk)

-(CHerr] j-COOR[err] WhgLgifded HrANNSALEI8E8 £ Qe to seven-membered

heterocyclic ring, or

and

(12) a saturated or unsaturated five- to
15 seven-membered heterocyclic ring which may be
substituted by C,, alkyl or phenYl C,., alkyl;
(h) -C=N-OR'® wherein R represents a hydrogen
atom, C, , alkyl, phenyl C, , alkyl, or phenyi;
(i) -(CH,)mOR' wherein m is an integer of 1 to
20 4, and R' represents a hydrogen atom, C,.s alkyl, or
phenyl C, , alkyl of which one or more hydrogen atoms

on the benzene ring may be substituted by C,,

alkyl;
(3) - (CH,) k-COR" wherein k is an integer of 1 to
25 4, and R® represents a hydrogen atom or C,, alkyl;
(k) -(CH,)j-COOR" wherein j is an integer of O
to 4, and RY represents a hydrogen atom of Cic
alkyl; . _
(1) - (CH,)p-NR*°R** wherein p is an integer of 1
30 to 4, and R* and R*, which may be the same or

different, represent
(1) a hydrogen atom,
(2) C,.; alkyl which may be substituted by



to 4, and R err] represents a hydrogen atomor (err] al kyl ;

(1) -(CH2)p-NR [err]Rlerr] wherein p is an integer of 1 30 to 4,
and Rerr] and R, which nay be the sane or di fferent,
repr esent (1) a hydrogen atom

(2)"derr] alkyl which may be substituted by
6 am no optionally substitutgd by Cl4 al kyl,

(3) phenyl Cerr] alkyl, (4) -CORerr] wherein
Rlerr] represents a hydrqggho OPti°83}63X§PbSE%t9EQH]89 g%? @ﬂ%yi,“h'Ch may

be substituted by 5 (5)
-SOR[err] wherein Rerr] repre(s'iénlp@e@gélr €].,adkigyl, : or
henyl which may be substitut b . 22 at.om
b4 [grr] g (m)e(q’-)(y R ﬁf‘?%f%d\ﬁ R TSRS ST 5q & SYSRO8Peger
of atom &4 C,_, aJZ@JJ.ONhidc_I%fmayO}taéOsébsamdutBedaBQ
err] whi.ch may be the sa or Ifferent, represent a
Egdrogen gtonl é saturat§&g§nyl’ or unsaturated five- to
seven- menbered heterocyclic (5) —so&f3‘ﬂwéﬂ@inpﬁf(Iﬁgyﬂeggﬂeg dﬂﬂ'ﬁﬁk?@y be
substituted by a saturated or unsaturated five- to
seven- menbered 15 orhpRepBt yEHiGh maygbeopuRstérserveyyarhalepeand
Rlerr] may fatgma saturated or unsaturated five- to seven-
menbered heterocyclic ring together with, a.nitrogen atomto

whi ch they are attached (fhe HEHek@GRNR'R™ wherein q isngnnbptégerhef
contain ap |east ong @LYIEN, and R* and R*”®, which may be the same or

different, represent a hydrogen atom, a saturated or
unsaturated five- to seven-membered heterocyclic
ring, or C,, alkyl which may be substituted by a
saturated or unsaturated five- to seveﬁ—membered
15 heterocyclic ring, or alternatively R* and R?*® may
form a saturated or unsaturated five- to seven-
membered heterocyclic ring together with a nitrogen
atom to which they are attached (the heterocyclié
ring may further contain at least one oxygen,
20 nitrogen, or sulfur atom, may form a bicyclic ring
fused with another ring, or may be substituted by C,,
alkyl); and -
(n) -NR**R*’ wherein R?*® and R, which may be the
same or different, represent a hydrogen atom or -COR*®
25 wherein R” represents a hydrogen atom, C, alkyl, or
phenyl which may be substituted by C,., alkyl or C,
alkoxy optionally substituted by phenyl;
R* and R*, which may be the same or different,
represent a hydrogen atom or C,.¢ alkyl which may be
30 . substituted by a halogen atom; and
Q represents a group selected from the following

groups (i) to (iw) dr a halogen atom or C, , alkoxy:



20 nitrogen, or sulfur atom may forma bicyclic ring
fused with another ring, or may be substituted by Cerr]

al kyl): and (n) -NR[err]R[err] wherein Rerr] and Rerr],
whi ch may be the sanme or different, represent a hydrogen atom or
- COR28 25 wherein R28 represents a hydrogen atom (ferr] alkyl, or
phenyl which may be substituted by C[err]-ﬁlkyl or (Jerr] al koxy
optionally substituted by phenyl; [err] R and
R , which nay be t he sane or dlfferent § jesent a hydrogen atom or
Cerr] alkyl Oﬁ?qy) substlt hal ogen atom and _
Q represents a grou selected fronlthe foll mnng (@noups (i) to (iv)
or a hal ogen aton1o C[err] al kb y:
7 [er ; :
. 3536° . R37
O NRIR O, P |
[ (i) | orss (V)
© : ; and ©
5 wherein
R* represents

C,.¢ alkyl which may be substituted by C, alkoxy
optionally substituted . by C, 4 alkoxy, phenyl
optionally substituted by C,., alkoxy, amino, or nitro,

10 or a saturated or unsaturated five- to seven-membered
heterocyclic ring optionally substituted by Cis
alkoxy, amino, or nitro, .
phenyl which may be substituted by C, , alkoxy,
amino, or nitro, or |
" 15 a saturated or wunsaturated five- to seven-
membered heterocyclic ring which may be substituted
by C, ¢ alkoxy, amino, or nitro, or

R* may form C,, alkylene together with R or R¥,

R* represents

20 Ci-16 21kyl which may be substituted by a halogen
atom, carboxyl, phenyl optionally substituted by Cis
alkoxy, amino, or 'nitro, or a saturated or
unsaturated five- to seven-membered heterocyclic ring
optionally substituted by C, . alkoxy, amino, or nitro,

25 phenyl which may be substituted by C, . alkoxy,
amiﬁo, or nitro, or

a saturated or wunsaturated five- to seven-

membered heterocyclic ring which may be substituted



5 wherein R33 represents Jerr]

al kyl which may be substituted by Cerr] al koxy optionally
substituted by derr] alkoxy, phenyl optionally substituted
by C({err] al koxy, amno, or nitro, 10 or a saturated or unsaturated
five- to seven-nenbered het erocyclic ring optionally substituted
by (err] al koxy, am no, or nitrg phenyl which
may be substituted by C[err] al koxy, am no, or nitro, or 15

a saturated or upgaturatedoxtl Veninb0 oseNEPro, menber ed
het erocyclic ring %}?cﬁ's@y lc))gg/sgbgltl?t ut%d o by CJerr] al koxy,

3

amno, or nitro, or R™ and R™, wiRichuyay open Tiersiume adkydehtexenfet her
with Rlerr] or e ent s~ 20 . r

al kyl which may be "SBE&S§h & @%‘K%%f GO a8 %% alkyl which b“%@lﬂ,;‘l
phenyl optional |y substfittutted dyy Cheind optionallyaldubey.itudmdidy Of,

nitro, r a sat 'irkatled or unsaturated five- to seven-nenbered
heterocyclic ring 2-%¥- ° optionally substituted by CJerr] al koxy, anino,
or nitro, 25 - R*pheny | R%hinghy Foymbe shsirdidedbyuldrida@dkoxy,
am no, or nitro, or_, . a saturated or unsaturated five- to
seven- ner&edthebBYBRYRETREF$hghRARPEACHEY 1 Be st QYR IEET

8 by Chekh] aahkex¥geANhBOm €6 Whi&R they are attached,Rar@d
Rlerr] , which may be theg, sane qf different, represent a
hydrogen atomor C[err] Ral lgnd ik chviesh peay be the samg bt jdikfarant.ani no
optional{y substi t%gge@én@[ errlaipvi. al kyl or R err]
and R[err%/ may forma saturat&d or Unsaturated five- to

seven- menber ed het er obycanethéngaspeet hef the present invention, there
are provided tricyclic benzazepine derivatives as a

prodrug represented by formula (Ia) and pharmacologically

acceptable salts and solvates thereof:

15
H 0
R41 N
\ (la)
R42 N
I N Q
31 _
R R32
wherein

R and R%, which may be the same or different,
20 represent a hydrogen atom, optionally protected hydroxyl,
C,-¢ alkoxy which may be substituted by a halogen atom, or
C,¢ alkyl which may be substituted by a halogen atom and
R“, R”, and Q are as defined above.
The tricyclic triazolobenzazepine derivatives
25 according to the present invention are useful for the
treatment of allergic diseases.
In another aspect of the present invention, there is

provided a pharmaceutical composition comprising as an



with a nitrogen atomto which they are attached, and R err]
and R err], which may be the sane or different, 10 represent (ferr]
al kyl .~ ' I n anot her. aspect of the present invention, there

are provided tricyclic benzazepi ne derivatives as a prodrug
represented by formula (la) and pharnacol ogically acceptable salts
and sol vates thereof: 15 [err] wherei n R err] and
Rlerr], which may be the sanme or different, represent a hydrogen atom

20
optionally protected hydr R r a i y st -t ut ed
by a hal ogen a?%#%ééwlﬁg%éﬁﬁ grr eaF§%$°h Fc%gﬁgésggkggbs ifgﬁggggy(gs
hal ogen atom asl (Ia) or a3bhdmradologically a&cepfabdad phHreacas a

defi ned above. 1 Thg tricyclic triazol obenzazepi ne
derivatives 25°1YRRr L the present invention are useful for the

treatment of allergig di $62%88r aspect of tReapotbentasfeeht®bnt henpresent
invention, there is rovi ded a pharmaceutical conposition conprising
as an 5 are provided intermediates forgsynthegiging thgreameaungdse

conpound repr esgit &t Byed WPt dddae (I) and (Ia).
Specifically, an intermediate according to the
present invention is a compbund represented by formula
(II) or a salt or solvate thereof:
10

(1)

R32

wherein R® represents nitro or amino, R> represents a
hydrogen atom or a protective group for carboxyl, and Q,

15 R’ to R°, R¥, and R*¥ are as defined above.
Another intermediate according to the present
invention is a compound represented by formula (II') or a

salt or solvate thereof:

R2 COOR52
R3 // _R51
— N '
- R4 X . \N/N Q )
RS O R32
20 R31

al

wherein 0, R® to R®, R’

above.

; Rn, R“, and R¥ are as defined



or (la) or a pharmacol ogically acceptable salt or a sol vat e thereof.
In a further aspect of the present invention, there 5 are provided
internmedi ates for synthesizing the conpounds represented by fornul ae
(1) and (la). Specifically, an internediate according to the
present invention is a conpound represented by formula (I'1) or a salt
or solvate thereof: 10 [err] 10 wherein R err] represents
nitro or amno, Rerr] represents a hydrogen atom or a protective
group for carboxyl p and @nel5 intBemb@iFBe RiaofithdB2cAr enas wefided
above. Anot her 1 nternediate according to the present i nvention
i s a conpound imepndsem dd By dammavngl (Meapresented by dfinmpia sofMatar a
thereof: [err] ) 2 5157 wherein Q Rerr]
to Rerr], R[SF%f Qr ﬁf&rrte,tgﬁgeﬁfferr] are as defined above.

(V1)

wherein 0o, R* to R®>, R™M, R¥, and R*¥ are as defined

32

above.
10 A further intermediate .according to the present
invention is a compound represented by formula (VI') or a

salt or solvate thereof:

R3

Q (V1)

15

2 21

to R®, R, R¥®

wherein Q, R , and R*¥ are as defined
above. '

A further intermediate according to the present
invention is a compound represented by formula (VII) or a

20 salt or solvate thereof:



10 A further internediate according to the present I nvention
Is a conmpound represented by formula (VI) or a salt or solvate

t her eof : 5. [err] wherein Q R2 to Rerr], Rerr]
Rlerr], and R err] are as defined -above. 10 A further

I ntermedi ate according to the present I nvention is a conpound
represented by fornmula (VI') or a saji or solvate thereof:

(Vi)

wherein R? to R°>, and R* are as defined above.
A further intermediate according to the present
5 invention is a compound represented by formula (VIII) or

a salt or solvate thereof:

R2  cooRS52
R3 N
\
N CVI
R4 N
R61
RS O
10
wherein R® represents a protective group for triazole and
R? to R®, and R® are as defined above.
A further intermediate according to the present
invention is a compound represented by formula (IXa) or a
15 salt or solvate thereof:

R41
_COORS2
A

l
O

wherein R to R", and R* are as defined above, provided
20 that R'" and/or R*¥ do not represent a hydrogen atom.
A further intermediate according to the present

invention is a compound represented by formula (XVIa) or



[err] 15 wherein Q Rerr] to Rerr], Rerr], Rerr], and Rerr] are

as defined above. A further internediate according to the

pr esent invention is a conpound represented by fornmula (VII) or a 20
salt or solvate thereof: [err] wherein Rlerr] to
Rlerr], and R err] are as defined above. A further internediate
according to the present 5 i nvention ifpa conpound represented by
formula (M11) or a salt or solvate thereof:

a salt or solvate thereof:

R41 " R51 '
/,.COORSZ
&
R42” ; (XVia)
5 wherein R* to R%, R™, and R* are as defined above.

These intermediates are useful in producing the

compounds represented by formulae (I) and (Ia).

DEIALLED_DE§QBLBILQM_QE_IHE_lNMENiLQN

10 Definition '

As used herein, the term "alkyl" or "alkoxy" as a
group or a part of a group means straight-chain, branched,
or cyclic alkyl or alkoxy. | o

C,.s alkyls as used herein include straight-chain

15 alkyls, such as methyl, ethyl, n-propyl, n-butyl, n-
pentyl, and n-hexyl, branched alkyls, such as isopropyl,
isobutyl, tert-butyl, and 3—pen£yl, and cyclic alkyls,
such as cyclopropyl, cyclobutyl, cyclopentyl, and
cyclohexyl.

20 C,-¢ alkoxys as used herein include straight-chain
alkoxys having' 1 to 6 carbon atoms, such as methoxy,
ethoxy, n-propoxy, n-butoxy, n-pentyloxy, and n-hexyloxy,
branched alkoxys, such as isopropyloxy, isobutyloxy, and
tert-butyloxy, and cyclic alkoxys, such as cyclopropyloxy

25 and cyclohexyloxy.

C,.;¢ alkyls as used herein inélude, in addition to the
above C, . alkyls, alkyls having 7 to 16 carbon atoms, such
as l-methylhexyl, S-methylhexyl, heptyl, octyl, nonyl,
decyl, undecyl, and pentadecyl.

30 The term "halogen atom" as used herein means a



10 [err] wherein R err] represents a protective group

for triazole and Rlerr] to Rlerr], and Rlerr] are as defined above.

A further internediate according to the present invention is a
conpound represented by fornmula (1Xa) or a 15 salt or solvate thereof:
[err] wherein R to Rerr] , and Rerr] are as defined above, provided
20 that Rlerr] and/or R42 do not represegnt a hydrogen atom A
further internediate according to the present i nvention is a conpound
represented byfnmy I3 nQ : : 14

12 s?&t or é%l&gﬁé ﬁﬁ%r gromine, or[é??fne atom.

The term "dissimilar atom" as used herein means an

oxygen, nitrogen, or sulfur atom. '
The term "saturated or unsaturated five- to seven-
5 membered heterocyclic ring" as used herein means a
heterocycle containing one or more heteroatoms selected
from oxygen, nitrogen, and sulfur atoms. Examples of

heterocyclic rings include pyridine, imidazole, oxazole,

thiazole,  pyrimidine, furan, thiophene} pyrrole,
10 pyrfolidine, piperidine, tetrahydrofuran, and oxazoline.
Compounds

In formula (I), R% .R?) R*!, and R’ each independently
represent any one of groups (a) to (n).
Examples of protective groups for the hydroxyl group
15 (c) include acetyl, chloroacetyl, dicthroacefyl,
trichloroacetyl, benzoyl, 4-nitrobenzoyl, 3-oxobutyryl,
benzyl, diphenylmethyl, triphenylmethyl, 4-methoxybenzyl,
3,4-dimethoxybenzyl, methoxymethyl, methoxyethoxymethyl,
benzyloxymethyl, trimethylsilyl, tert-butyldimethylsilyl,
20 triphenylsilyl, 2-tetrahydropyranyl, . and
trimethylsilylethoxymethoxy.
(e} Cip .alkyl is preferably C,, alkyl, more
preferably C, , alkyl.
.(£) C,,, alkenyl is preferably C, alkenyl, more
25 preferably C, , alkenyl, most preferably vinyl.
At least one hydrogen atom on the alkenyl may be
substituted by (1) a halogen atom, (2) cyano, (3) ~COR?,
(4) -COORY, (5) -CONR'RY, or (6) a saturated or
unsaturated five- to seven-membered heterocyclic ring.
30 In (5)-CONR"RY, R and RY, which may be the same or
diffgrent, represent a hydrogen atom or C, alkyl
(preferably -C,, alkyl), phenyl, or a saturated or

unsaturated five- to seven-membered heterocyclic ring.



5 wherein Rerr] to R42, Rerr], and Rlerr] are as defined above.

These internedi ates are useful in producing the conpounds represented
by forrmulae (1) and (la). DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 10 Definition As used herein, the term™"al kyl,"
or -"al koxy" as a group or a part of a group neans straight-chain,

br anched, or cyclic alkyl or alkoxyy, Cerr] alkyls as used
herei n incl ude straight chain 15 aIkyIs such as nmethyl, ethyl,

n- propyl, - n-butyl, en - y r dg ch as
I sopropyl, |s%%uF ? ¥ F,gggﬁTSQ%Zn%$l?ugﬁgggycﬁﬁgy t &

such as cyclmprapig, ph@ﬂyiuﬂqﬁ a sychopesd yor unauturatedc@nW@heMyl 20
derr] alkoxys as used her(%gilnclude stral ht - chai n al koxys having 1
to 6 carbon at¥mk Xy, n-propoxy, n-butoxy,

n-pentyl oxy, and n- ﬂ\ﬁ?(wemsy,one or thbanghedgahkaxyhs SHCHhIS HRDES Ay OXY,
| sobut yl oxy, and tert- butyloxy and cyclic al koxys, such as
cycl opr opyi onDeZEFUbSaWcF‘%S?(ﬂ ek Ry kYL Clerr] alkyls as used

herein include, in pdd] t}ﬂl"@?lytlomfa?ealso b@béwstqt%rt@h 8 kw S.aBkkyl s ﬂav' ng
7 to 16 carbon atons, such 1- met hyl hexyl , 5- Ihexyl”, hept
octyl, nonyl, this G@é@ylthyﬁdégyBlkaﬂdmﬂﬁnbad%wgﬁtltﬁted y a Fhburat

halogen atom' %”ﬂggﬂ§ 14
13 quorlne Iorlne rom ne, dﬁeﬁoﬁyc lc rlng Contalnlng fh term
"dissimlar amunWMasnu$edgheret¢m$mnpt;qmally subakygehederr@gmwalkylsulfur

atom 10 Preferred examples thereof include piperidino, 4-
piperidyl, l-pyrrolidinyl, piperazinyl,' 4-C,_,
alkylpiperazinyl, -and morpholino.

(g C,,, alkoxy 1is preferably 'C, . alkoxy, more

preferably C;, alkoxy. .
15 -This alkoxy may be substituted by (9) ~-COR™ wherein R
represents a hydrogen atom, C, . alkyl (preferébly Cis

i3

alkyl), phenyl, or phenyl C,, alkyl. In this case, this
phenyl may be substituted by a halogen atom or C,, alkoxy.
Although the position of the substituent is not

20 particularly limited, the 2- or 4-position on the phenyl
ring is preferred.

(9) C,,, alkoxy may be substituted by a saturated or
unsaturated five- to seven-membered heterocyclic 'ring as
substituent (12). This heterocyciic ring is preferably a

25 five- or six-membered heterocyclic saturated ring
containing one or two nitrogen atoms, for example,
piperidino, 4-piperidinyl, 1l-pyrrolidinyl, piperazinyl,
and morpholino. One or more hydrogen atoms on the
heterocyclic ring may be further substituted by C,., alkyl

30 or phenyl C,, alkyl. Preferred examples of phenyl C,_,
alkyls include benzyls, such as benzyl, 4-methylbenzyl, 4-
chlorobenzyl, 4-hydroxybenzyl, 4-nitrobenzyl, 4-
methoxybenzyl, and 4-carboxybenzyl, phenethyl, 3-



The term "saturated or unsaturated five- to seven- 5 nmenber ed

heterocyclic ring" as wused herein neans a het erocycl e
contai'ni ng one or nore heteroatons sel ected from oxygen, nitrogen,
and sul fur atons. Exanpl es of het erocyclic rings include pyridine,
i m~dazol e, oxazol e, t hi azol e, pyri m di ne, furan, - thiophene,
pyrrole, 10 pyrrolidine, piperidine, tetdahydrofuran, and oxazoline.
Conpounds : In fornmula (1), R[err%, R3, R4, and R5 each

i ndependent | y repraese Vi ups (a) to (n).

Exanpl es of pF%f%%gfﬁggaﬁdu%éd?grp?%ﬁyﬁ%ggggyl group 15 (c) i ncl ude
acetyl, chIoroacehyI,(i)%ﬁC&QmeEgbetml,is an timtegear oadet ¥ , tbenkoyl ,
4-ni trobenzoyl, 3-oxohutyryl, enzyl , .di phenyl net hyl ,

tri phenyl met hre LeXeRYo ephdhbpaer S éF42dinethoxybenzyl, met hoxynet hyl ,
met hoxyet hoxymet hylin  (5) - (egngytox¥netibylis t ehneidyégét ylofr 0 to 4,
tert-butyldinmethylsilyl, 20 ~ triphenylsilyl, 2-t et rahydropyranyl,
and 5 tri pEEHRrSoly & hdxy REt Koxy. (e) derr] alkyl is
preferably Cerr] g kyk)- (mRrejcoor®®, pref esably ¢heegbralyl 0 to 4,

(f) C212 alkenyl 7is preferably (Jerr] "al kenyl, noré 25 preferably
Clerr] al kenyprefegebdyeler abl prvicnyl . At | east one hydrogen
atom on the al kenyl e st ute y.L1) o] t 2)
o e COR[e”;]rmmP (CH,) qCOMPHE L ULLE DYal )_m%fggr&]%e@ 8 %594)4, )

, (5) -CONRpRefeaably6P, a, satdrated or unsaturated five- t

o]
seven- ered heteppcycligsring. .30 | 5).: rel., Rerr]
and R[ rerﬁ;g]o whi ch %ay %’éé tlﬁe IE%?TEf%'Fm a satﬂﬁ?geréen(%% %%r\@ptﬁé%le%(? %Jve
hydrogen atomo osevehemehbeaklyl heterofpeetier ablyg (esgdthet kyw)th phenyl,
o o SUrabelroden  araiSHST AHLl VEne) O SRICTLIRIRRLE] Nt apacyc i c
case, this al kgkemByybeié Urihg@rmsybsitthéecdtontain hardmnmohemgernr a

saturated or unsaturated five-_to ) ,
nitrogen, or sulfur atoms. The heterocyclic ring may be

COOR

15 substituted by C,, alkyl. Preferred examples of
. heterocyélic ring include piperazino, piperidino, N-
methylpiperazino, morpholino, succinimide, indolyl, 4-
methylindolyl, S5-methylindolyl, isoindolyl, phthalimido,
4-methylphthalimido, and 1,l—dioxo—f-benzothiazolyl.

20 In formulae (I) and {(Ia), Q may represent a halogen
atom, C,, alkoxy (preferably C,, alkoxy), or any one of
groups (i) to (iv).

In group (i), one or more hydrogen atoms on this C,
alkyl represented by R* may be substituted by C, ; alkoxy,

25 phenyl, or a saturated or unsaturated five- to seven-
membered heterocyclic ring (preferably a six-membered
heterocycle containing one hetero atom). Further, one or
more hydrogen atoms on this C, , alkoxy may be substituted
by C,, alkoxy. One or mére hydrogen atoms on this phenyl

30 and the heterocyclic ring may be substituted by C,_. alkoxy,
amino, or nitro.

Preferred examples of C,, alkyls represented by R™

include methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-



seven- nenbered heterocyclic ring. Further, one or two hydrogen
atons on this amno may 5 be substituted by Cerr] alkyl.

Thi s phenyl may al so be substituted by CJerr] alkyl. In this case,
this CJerr] alkyl may be substituted by a saturated five- to

seven- nmenbered heterocyclic ring containing one or two nitrogen atons
optional ly substituted by CJerr] alkyl. 3@ Preferred exanples thereof

i ncl ude piperidino 4- pi peridyl, 1-pyrrolidinyl,

?b?ergfLP¥] apﬁéX%' lsE B%e?%YablaJ%%égr IgfLE@rtiﬁﬁkﬂPrp @Jﬁﬁgﬁ%rably

Clerr] al koxycyt3opropyl, 'mwsl@bmuxy nmwcb@peumyﬂhtucpdlbwexﬁy CORBer r ]
wherein R er esen drogen ato r l.k

(preferably c%é?FPOXY'SppaPEyﬁ) e%@?p ?Pofﬁﬁﬁ%xl(:[(ﬁﬂﬁnéﬁqg% PA this
case, this pyriphenyétagy ,be subsmetnbggpmen@tmqilqgen a4 or  GRqrK]

al koxy. t hough the position of the substituent is not 20
partlculérly mﬁﬁhPéMetFﬁéyketBPXX position on the phenyl ring is
preferred. ned) CeprbkeaitkoxneARY . be sppssi tudad, by naysaﬁo!ér ated
or unsaturated five- to seven-nenbered heterocyclic ring a

substi t uent (§2P8t1¢HF§dhéﬂ@r%ﬁycﬁiE0¥Ynga@énﬁneﬂéﬁabﬂ?rar29refeﬁﬁ@éy or
si x-menber ed EEESrOCWe'f%rr%%f Wikt e s“d‘ig pheny l§°Péﬁf@é%|9tny<?nﬁy RF two

ni trogen atons anpl e peridin piper
1- pyrroI|d|nyianugeréznmerphenyl and nDrphollno One or nore hydrogen

:T ng 388 thgr phenyPgéi?efr a111{¥/lrllé}%% erreS(Ljélr exanp %é%%ﬁm%‘é%%rla%& [er]r]4

al kyl s i ncl udéitenzybs, senﬂﬂ+m£m&bﬂnzylhetbrunqulbenzymg 4preferably a

ﬁglﬁgg§§2ﬁ¥;|51x %Qy qgé%Vﬁmﬁfy%JHér 21 #ﬁe hepgro atom). At

15 pheDghBtOme,hyﬂio@emh&ﬁxhbuﬁylthe heterocyclic ring may be
substituted by C, . alkoxy, amino, or nitro, preferably

15 nitro. Preferred examples of saturated or unsaturated
five- to seven-membered heterocyclic ring represented by
R* include 4-piperazyl, 4-piperidyl, and 4-
tetrahydropyranyl.

Further, R* may form C, , alkylene together with any

20 one of R¥® and R%. Preferred examples of C,, alkylenes
include methylene. When R forms methylene together with
R* or R*¥ and R*® or R¥ which is not bonded to R*
represents a hydrogen atom, then -CQR*R* represents 4-(2-
oxo)-1,3~dioxolyl.

25 In group (ii), one or more hydrogen atoms on C,_,,
alkyl represented by R* may be substituted by a halogen
atom, carboxyl, phenyl, or a saturated or unsaturated
five- to seven-membered heterocyclic ring (preferably a
six-membered heterocyclic ring containing one hetero

30 atom). Further, one or more hydrogen atoms on the phenyl.

| and the heterocycle may be substituted by C,, alkoxy,
amino, or nitro.

Preferred examples of C,;,, alkyls represented by R™



I'n (i)-(CH[efr])nCR [err], m is an integer of 1to 4,

preferably an integer of 1 or 2. In (j)-(CH err])kCORerr], k
is aninteger of O0to 4, 5 preferably 0, 1, or 2. In

(kK)-(CH err])jCOOR[err], j is an integer of 0 to 4, preferably 0, 1,
or 2. [err] I'n

(n) (CH[err])qCCNRR g is an integer of Q- to 4, preferably 0, 1, or

R24 and R25 nay forma saturated or unsaturated five-

to seven menbered heter 5??§@H eEhQQ t%TﬁHggylm‘Hhheﬂ%ﬂdcyclkgﬁe en atom

to which they are ng may
further contahexgie orisbpeopyygen isobutyhi t r dgpart,-bort Wyl f urd3-gteariy.l, The

het erocyclic rin be 15 ) tituted b rr] . alkyl.
Preferred ex&ﬁﬁ& r%@gﬁ Cycﬁ@@@ié&yclCEClPEﬁngihclﬁgeloéﬁﬁgﬁazi&6
pi peridino, RethylhexiEf, hxsl—memryahesm repekel i Berylsuaenyily decyl,

i ndol yl 4- nmet hyl i ndol yl -nethyllndolyl |50|ndolyl phthallnldo
4- nethyléhthaPPﬁﬁ&&l'anHemtidGFB;o ChkpERmet hitlol yI3-chgoropropyln £5r ul ae

(1) and (la), XyE%H&QSe@bf%ﬂyﬂﬁﬁﬁﬁéthyl 4uﬁHEhd§§Héﬂzyﬁ kox¥g 4-
(preferably r al’koxy), or ‘any one of groups (i) to (1v).
In group (i), pepergzlnwﬂ@ehydlegen atons on this Cerr] al kyl

represented by R e Bi egtgﬁﬁﬂgﬁﬁﬁﬁfé%gegélc[errhh@'k%ﬁén 5 navPheryl,

or a saturated or unsatu Tive- het érocyclic
ring (preferablhpséisukeneiered;. alkoxhetem@nyclencomlarnln@r@ﬁerh@ﬂgro

t : th k
be.substrtut ctmife° iRregennd el VIR BT Thiaguftad B8 e

phenyl 30 andltbe hehmnnophénglrlng may be SUbStItUted by ([ err] al koxy,
am no, or nitro. eferred exa Iesa% C%err alky re rﬁpented
yi2

by R err] i ngPEEBeHEt%ylma%t§ﬁHr S o Hnﬁ

five- to seven-membered heterocycllc ring (preferably a
six-membered heterocyclic fing containing one hetero
15 atom) . One or more hydrogen atoms on the heterocyclic
ring may be substituted by C,  alkoxy, amino, or nitro,
preferably amino. Preferred examples of saturated or
unsaturated five-~ to seven-membered heterbcyclic rings
represented by R* include 3-pyridyl and 4-pyridyl.
20 In group (iii), one or more hydrogen atoms on
C,.c alkyl represented by R* and R* may be substituted by

amino. Preferred examples of C,, alkyls represented by R

and R include 2-(N,N-dimethylamino)ethyl. Preferred
examples of saturated or unsaturated five- to seven-
25 membered heterocyclic rings formed by combining R*® with R™
include l-morpholino, l-imidazolyl, and 4-piperazinyl.
A group of preferred compounds represented by formula
(I) include:
a group of compounds wherein R, Rz, RF, R', and R®
30 represent a hydrogen atom or (g) C,,. alkoxy (preferably
C,.s alkoxy) and Q represents group (i) (preferably R*
represents C,, alkyl optionally substituted by C,,
alkoxy):



hexyl , i sopropyl, i sobutyl, tert-butyl, 3-pentyl,
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, 1, 3-

di et hoxy- 2- pr opyl , 2-i sopropoxyet hyl , phenet hyl , 3-

pyri dyl met hyl, 4- met hoxyphenet hyl , and 2-(2- 5

met hoxyet hoxy) et hoxy. R may represent phenyl. Thi s

phenyl may be substituted by (Jerf§ al koxy, amno, or nitro,
preferably nitro. Preferred exanples of phenyls represented by R33

i nclude 4-nitrophenyl h t.a ed or
unsat ur at ed flveyé&b(%%6§ﬁmﬁgﬁggr§%e €$§Eg2¥§ ?gggﬁﬁg pP g%b

si x- menber ed hfetm,od?/ral B ,c®nt aairml ng peprésddr @ atyolrpgeAt atom or| é@)stclone

A koxy. am no.150F APtV o CEREFBPabYy Cxs SRR} 2nd plorepFeheRhankratSor

saturated or uhsﬁtungﬁeﬁbrably,err- ﬁepﬁﬁsemtsnenperedlhgneropymbnallyng
pi perazyl, 4- pi peridyl, and

represent y
?etr%?p%%ﬂllby 4a(ik° )Further R[err] may form C[err]

aI kyl ene together W tdrdAfly of compounds Qﬂherelrﬁl?\l 3#,2Qnd RONgeptefentdd R .
Preferred exanples of Clerr] alkyl enes i ncl ude met hyl ene. \Wen

Rlerr] forns rfetXArONen: a§elnel ﬂﬁ@hR repregegity p Bydrogenrr dtamdorR] €9} or
whi ch t j se t he

ROkt er ] Rao rdééresen?gpg%ef%rgg% o HRRVET cahg @ PYfroceR:aloug el

(ii), one or nrle HpdedgsabavonsRon KﬁRﬁQﬁentS Qﬂkyﬁlkyére@@htembl@y

Rlerr] mgy be gphst hal atom carboxyl, phenyl, or a
saturated or unsaturateggkgycgq gl&g Po seven- nenber ed heterocycllc ring

(preferably a a:ﬂnou@emﬁecempbendsowyeremnrRhgIfonaaanﬁgrepme$Enmro 30
et or ooyl e ey BEREgE, TRl dopRE R, HetthrRhy, & iR gy pron 0¥ {15
Preferred exaﬁglesabkeﬁ&érrhndlbykspmepea$engeduby (R)erigreferably, R*
represents Ci-s alkyl optionally substituted by C,,
15 alkoxy) ; ,
a group of compounds wherein R', R®, and R’ represent
a hydrogen atom, R’ and R’ represent a hydrogen atom or (e)
Cy.1» alkyl, and Q represents group (i) (preferably, R*
represents C,., alkyl optionally substituted by Cioy
20 alkoxy) ;
a group of compounds wherein R?, Rz, and R® represent
a hydrogen atom, R*® and R’ represent a hydrogen atom, or
(3) group - (CH,) kCOR™, (2) - (CH,) pNR*°R*?, () -
(CH,) qCONR®*R?*, or (n) -NR®R®, and Q represents group (i)
25 (preferably, R represents C,., alkyl optionally
substituted by C, , alkoxy);
a group of compounds wherein R!, R?) R, and R®
represent a hydrogen atom, R® represents (g) C,,, alkoxy
(preferably C,, alkoxy), and Q represents group (i)

33

30 (preferably, R~ represents C,., alkyl optionally
substituted by C,, alkoxy); and
a group of compounds wherein R', R®, R? and R®

represent a hydrogen atom, R’ represents (g} C,,, alkoxy



17 i nclude nethyl, ethyl, n-propyl,. n-butyl, n-pentyl, n-

- hexyl, ., isopropyl, isobutyl, tert-butyl, 3-pentyl, cycl opropyl,
cycl obutyl, cyclopentyl, cyclohexyl, 1- nmet hyl hexyl , 5-net hyl hexyl,
heptyl, octyl, nonyl, decyl, 5 undecyl, pentadecyl, chloronethyl,
3-chl oropropyl, 2- car boxyet hyl , norphol i nonmet hyl, 4-nethoxybenzyl,
and 4- pi per azi nyl net hyl . 19R[err] may represent phenyl.
The phenyl nmy be substituted by C[err] "al koxy, am no, or nitro,

preferably 10 (pr@ﬁkBleyPrQierrsﬂksss?ﬂp easnd)f Qpheayféséﬁeéesgef&ﬁﬁ Ry)R34
i ncl ude 4-am nophenyl Furt her, y represent a saturated or

unsaturated (preféxablyo. sBven- h@ﬁﬁ@$%ﬁ¢ﬁeterdﬁyﬁl|%lthg pptéparpabyy a
si x- menber ed cant Ahng one hetero 15 aton). One or
nmor e hydrogenngpgégf%%%% e %g?b?ggyc |c ring may be substituted by
Clerr] al koxy, am nbn cﬁomriulra:e (I) amutef(@nabl y—(zm"llBQOQ isPr prefeedbly
exanpl es e unsaturated fiv even- nenber ed
het er ocyc |c a# eéj 2t l-rkéeprzespec%ﬁle ?R/ JF%AFI}%GH epfﬁ%&fl and
éipyridy:k EO Onelgrgﬁoup hy?kbggﬁg?tamfﬁahecg dé@%?ﬂ prﬁgsgﬂted

err] alkyl repregented hy R err] an may be substituted by
amino. Pr eferl?gd Rex&sl &8 OFRLC[errF‘HUlé‘ieky“s? 2R el e@nBy GRS Oor morgng
Rierr] incl udeygakdbdh i tBindanimo)et hwkyl aBE:leftﬁter ed a1kox§xafpies of
saturated or unsaturated five- to seven- 2§ eredheterocyclic rings
formed by contifidlg PRESAPR WFPFReseREeq by R qrx%ﬁudénlfﬁﬁmpw i(ha) may
1-imdazodyl, wnd s‘ﬂlb%'t@.%ﬁl%%'dnyi) a halogen Aa86RUP OfEx%r 1844 ed scoppounds
represent ed by formul a (1) include: up of conpounds
wherein R err]sulRgteryteRs, ®fbyi$, amaddRs @dkylr%ﬂnQ¥ﬁwnn%.hydmo@e@eatom

or (9) (err] erabil(&ﬂ%[ labl Y- fluorogt er‘lt Shlfgfxzarfﬁg Pglrepﬁ,g?ef'ts

group (i) (pr err opfional ly
substit ut ed [gxlt}gprpethyl,alkoxgg;chloromethyl 2-chloroethyl,
dichloromethyl, 2,2,2-trichloroethyl, tribromomethyl, 2-
15 bromoethyl, dibromomethyl, 2,2,2-tribromoethyl,

pentafluoroethyl, fluoromethyl, 3,3,3-trifluoropropyl,
4,4,4-trichlorobutyl, 5,5,5-trifluoropentyl, and 6,6, 6-
trifluorohexyl.

Protective groups for optionally protected hydroxyl

20 which may be represented by R* and R* include acetyl,
chloroacetyl, dichloroacetyl, trichloroacetyl, benzoyi, 4-
nitrobenzoyl, 3-oxobutyryl, benzyl, . diphenylmethyl,
triphenylmethyl, 4—methoxybénzyl, 3, 4-dimethoxybenzyl,
methoxymethyl, methoxyethoxymethyl, benzyloxymethyl,

25 trimethylsilyl, tert-butyldimethylsilyl, triphenylsilyl,
2-tetrahydropyranyl, and trimethylsilylethoxymethoxy.

R" and R* represent preferably C,, alkoxy, more
preferably methoxy or isopropyl. Still more
preferably, R" represents methoxy, and R" represents

30 methoxy or isopropyl.

' A group of preferred compounds represented by formula
(Ia) include a group of compounds wherein R** and R*

represent C, . alkoxy (preferably C,., alkoxy, more
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18 a group of conpounds wherein R err] represents a hydrogen
atom R, Rerr], Rerr], and R err] represent a hydrogen atomor (Q)

derr] 12 al koxy (preferably Cferr], alkoxy), and Q represents
group (1) (preferably, Rerr] represents (err] alkyl optionally
5 = substituted by (err] al koxy); a group of conpounds
wherein Rerr], R2, and Rlerr] represents,g a hydrogen atom R3 and
Rlerr] represent a hydrogen atom or (g) C[err] al koxy (preferably

err] al kox ey er b r]
ﬂapr e]sents ¢ E??? Qﬁ&gp optio aI FIJJOSOPrOﬁYbl ‘Titut eéﬁ% %[ Pfeg{gﬁéx );
a group of con@wmds (l\hbrelmrﬁerébly,andkR[erer}:]rermtessemmtlonallya tygdr ogen

atom R3 and R4 res n dro en om.or (f) C err] al kenyl, and
Q represents g? ejf?)’f‘Je‘flé %%|§1, 1 I@é‘ 1)° represents Clerr] al kyl
optionally substltmmédg bxheC[kaboﬂhds adewtding to th% dp@egéﬁﬂf of
conpounds_wher gi n err], R2, er r epr esent a hydrogen atom
Rlerr] and R4 Jr%Y)‘?’éRéJe‘?ﬁ ap?ﬁ;ﬂ“r %d?f]u Srerred compoundsedpyclaydeyl,  and Q _
represents group () (1CArRfEF@Bb¥y c3¥%onyloxyLQWH%¥H§§propgf¥Ii gal ky

optionall substl tut ed b group of
cgrrpoundsyvvner Rpexyral éﬁ C&HddRPéPr]ZHrép?e§e%t‘la7~010 4a5hthbb1@¢rlatom
Rlerr] and R ge]pirrgé)resent a hydrogen atom or (1) group
(CH[err])kCOQ[err] ([err] -(CH err])pNR[err]Rerr], (m -
22 23 [err]2-[(&rT]l,3-dietdrperr]d- mmwcmrlfnpngr—]zj and
represgmts B D tS, err
glkylo olgc'?l ongtl{i Siﬂ)}oggll)stl tutaﬁe@[egmj&4 5{;&% {§ 8f8km2u-1, 2, 1—grroup of
conpounds wherzeqlm H,ér1q], [IR[kraTrz]a,zdﬂlerer, , and Rl err] repr esent a

hydrogen atom Rlerg] (LEPf fs%ntgl%@h 3] ?%%ggé«ycar&égg er a?l y2F?33

Cerr] alkoxy), and epresen
represents met(h[xe]rpﬂopxal Ky8- 1sppropal><lyy7 me thokybsit ((3H)t, elcb-b;yldS{ce{zH—

Rerr] and RieA P triazotadte Bl QTR aER B one PR or 1] 1 eprosents’ (g)
C err] da%%oxy 8-isopropoxy-2-(1- isopropoxycarbonyloxy-2-
REPLACEMENT SHE%Lylpropyl)—? -methoxy-4 (5H),10-dioxo~2H-1,2, 3-triazolo
[4,5-c] [1]benzazepine. ’
In the present invention, protective groups for
carboxyl represented by R include, for example, methyl,

20 ethyl, tert-butyl, benzyl, 4-methoxybenzyl,
diphenylmethyl, 4-nitrobenzyl, tert-butyldimethylsilyl,
triphenylsilyl, 2-phenylsulfonylethyl, 2-
methoxycarbonylethyl, 2-cyanoethyl, and 2-
trimethylsilylethyl.

25 - In the present invention, "protective groups for
triazole" represented by R% include, .for example, benzyl
optionally substituted by a halogen atom, hydroxyl,
nitro, C,.¢ alkyl, or C,, alkoxy, diphenylmethyl,
triphenylmethyl, 4-methoxybenzyl, 3,4-dimethoxybenzyl,

30 3,4,5-trimethoxybenzyl, trimethylsilyl, tert-
butyldimethylsilyl, methoxymethyl, benzyloxymethyl, and
methoxyethoxy.

%_. group of preferred intermediate compounds

Sheet Has Been Replaced

WO



21 MAR 2000 19 (preferably, (ferr] alkoxy), and Qrepresents

group (1) (preferably, Rerr] represents Cerr] alkyl
optionally substituted by C[err] al koxy). In formul ae

(1) and (la), -CRRQis preferably 5 | ocated at the 2-position in
the triazole ring. One cr nore hydrogen atons on (ferr] alkyl

r epr esent ed by Rlerr] and R [err] ? formulae (1) and (la) and one or
nor e hydrogen atons on the C[err] a & and the C[err] al koxy inits

al kyl porion rf@ﬁ?éﬁe{n‘égdb%ﬂ? }“‘&Eg rRrLffe (?I rrrul(@lI Ia)LFbrg yt(ﬁgecﬁ be

substituted by "a ogen at om
al kyl s and imtkydle cpmpbunds whekathu#® and R® treﬁf@@émﬂﬁahmbdrogen

2- quoroethyI d|f| or onet rifluorceth

trichl oromet hyd R agﬁ 8?ﬁ6l 1n%epend&p5hyomen€/ hydrogen
2,2,2-pricm(ﬂamﬁmy| obtubhémmyEth¥kwte%teB5 NN » optionally
di br ononet hyl , 2-tribronoethy fentafluoroeth F

f1 uor omet Ryl , Su@?%ﬂt%¢?qf¢mmn%kﬁ%ﬁW4 optlonah W, aubstthutedobugyhlkyl
5,5,5-trifluor &Pﬁé‘fé/fablﬁndoﬁt§oﬁall¥e sudstli thitd@y O@exyglv\lﬁxg% anol)e

Protective groups for optionally protected hydroxyl 20

represent ed tnquﬁﬁﬁﬁpténdrﬁFérK}) (Pﬁﬁﬁﬁﬁ?thEtﬁ represeohbor@ggeylkyl
di chl oroacet ylondrdehl il ni trobenzovl,

3- oxobutyryl, °R béhzy B I'p éhytgﬁp%) Cl‘ alkofcylphenylmsthyl,

4- met hoxybenzyl 31%4 dlm@oxybénzmxeferred rrettmt)eymetihtyurt,e compounds

th t t 5 h
or 1 bty di oSy DFy SR (he)° ana <’E?‘§Lt‘+’%ﬁ%¥%pw%wndand
tr|nethyIS|I)Hwhdunqnnﬂfumnﬂ R® representRhehyHragenReeom aneprésanl R*

preferably C[err

i sopropyl oxy ddn 3 #)é%/ééﬁ%}%%twse&t a iR WIRR &P, optionally gt |
nor e I pre%&b&bbﬁed Eydrﬁxwr¥xﬁﬁﬁiodﬂﬂlboﬁﬁbstﬁ?dt56¥@rr]%IE&§§§Q£§§

i sopr opyl oxy qup of preferfed conpounds
represent ed byPior i}y Sd%s?ﬁ%bteqrﬁﬂmdﬁﬂy é% Vo RIE 9k Y n

Rlerr] 1#nd Rsebsltituted CgRresreky) Jerr] al koxy (preferabl y (err]
al koxy, - nore :
Preferred examples of compounds represented by
formulae (VI) and (VI') include
ethyl 5-(3,4-dimethoxybenzoyl)~2-(1-
isopropoxycarbonyloxy-2-methylpropyl)-2H-1,2, 3-triazole-4-
20 carboxylate,
ethyl 2-(l-isopropoxycarbonyloxy-2-methylpropyl) -5-
(3-isopropoxy-4-methoxybenzoyl)-2H-1,2,3-triazole-4-
carboxylate, '
ethyl 5—(3,4—dimethoxybenzoyl)—2—(l—(1,3—diethoxy—2
25  -propoxy)carbonyloxy-2-methylpropyl)-2H-1,2, 3-triazole-4-
carboxylate, and
ethyl 2-(1-(1, 3—diethoxy—2—propoxy)carbonyloxy—2—
. methylpropyl)-5-(3- 1sopropoxy 4-methoxybenzoyl)-2H-1,2, 3
~triazole-4-carboxylate.
30 - Examples of preferred compounds represented by
formula (VII) include
methyl 5-(3, 4- dlmethoxybenzoyl)-lﬂ 1,2,3-triazole-4

—carboxylate,
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i sopropyl oxy preferably ethoxy or and Q
represents group (i) (preferably, Rerr] represents optionally
derr] al koxy-substituted C[err] alkyl) Anmong t he
conpounds according to the present j@ i nvention, particularly
prererred conpounds i nclude 2-(1-

sopr opoxycar bonyl oxgrrd;methybpaogyhe theBybenzoyl) -1H-1,2, 3-triazole-4-
dlnethoxy 4(5H), 10-di.oxo-2H1, 2, 3-tri azci o[ 4, 5 c] [l]benz _ azepi ne,

2-(1-:1, 3- d|eFﬁé%vWQdﬁﬂéboxycarbonyloxy) 2- " met hyl pr opyl

-7, 8- dlnethoxy 4 ( 0-dto

Il]benzazepine, !H@thfh 52?9($$§%1§p %t%g§§tgpx¥%%%§§g rbonS%ox’% 2-
met hyl pr cpy traazaibsdpm@mbmyylamethommd-4 (5H) , 10-di oxo-2H 1,2,
3- trlazolo[4 5+ [1 benzaze 8?&

8-i sopr opoxy- . %’ |ls-’og opd ?/]I %fxybenzoy%t]r%'[]pr%ﬂ trlf%?b]tehoxy 4
(5H), 10-di oxa- 2Hrbpx&la3etrlazolo [4,5-c]'il be-.zazepi ne.

In the present vention, p otecz ive grou s for car boxyl
represented by R[e PR ESudE %, 9ﬁ£ﬁﬂHnd%NJIGPRQQﬁHte by

tert-butyl, fora@mayugx) 1ﬁcqgaaoxybenzyl di phenyl net hyl ,
4- nltrobenzyl tert- butyldlneth |SI|% trlphenyIS|I¥ :
2- phenyl sul f onyl et Rpthyl 4- -dimethopypherydarioAyPeRhhntynoate,

2-cyanoefphv;, e%%@l 4- (% 4- d1methbk§§h@¥b§5¥h¥8kg¥b bﬁ@ noate, |n the
present invention, protective gr oups represent ed by

Rl err] incl ude, fomeé%aﬁple 4bbﬁm&ﬂopropOXxnﬁ1Mﬁﬁhd%yphﬁnxﬁh14ﬂQa@-@y a

hal ogen at ony,+ynBYHEOXYL g nitro, Cerr] alkyl, or (err]

al koxy, dlphenyynet hyl, tri phenyl net hyl , 4-nethoxybenzy|,

3, 4- di net hoxybenzyketh3ad HAA(35isoprepbvyyBbeneyhpxyphenyl)i-teiolxp-2i- yl |

tert- butynoate.

15 Examples of preferred compounds represented by
formula (XVI) include ethyl 4- (4, 5-dimethoxy-2-
nitrophenyl)-4-oxo-2-butynocate and ethyl 4—(5—isopropoxy—
4-methoxy-2-nitrophenyl)-4-oxo-2-butynoate.

In the compounds according to the.present invention,

20 tautomers and position isomers derived from triazole ring,
cis-trans isomers derived from alkenyl as the substituent,
and enantiomers derived from the group -CQR*R™ may exist,
and any of the isomers and a mixture thereof fall within
the scope of the present invention.

25 The compounds according to the present invention may
be formed into pharmacologically acceptable salts thereof.
Such salts include non-toxic salts. Preferred salts
include alkali metal or alkaline earth metal salts, sucﬁ
as sodium, potassium, and calcium salts, hydrohalogenic

30 acid salts, such as hydrofluoride salts, hydrochloride
salts, hydrobroﬁide salts, and hydroiodide salts,
inorganic acid salts, such as nitric acid salts,

perchloric acid salts, sulfuric acid salts, and phosphoric



butyl di net hyl silyl, nethoxynethyl, benzyloxynmethyl, and

. met hoxyet hoxy. A group of preferred i nternedi ate
conmpounds 21
represented by forrmulae (I11), (Il "), (VI), and (VI ")
i ncl ude conmpounds wherein R2 and R5 represent a hydrogen atom R3
and Rlerr] each independently represent ajhydrogen atom
optionally prot ect ed hydr oxyl , optionally 5 substituted

Clerr] al koxy, i O S ,fu L, | kyl . ref er abl
optionally su%ggétugggéytiggi%%alEggyg%gégén%f acid T%%%éékﬁﬂ%y oéﬁ (1)
(preferably, R88thapemskfursic Grd Jsadlteyl trifluoropkitbaaklsylFobstc tutiad by
Cerr] al koxy). A rqup. of ., preferred. |nternediate.
conpounds 10 sa}%ﬁfe?@ﬁt§&hﬁ?%§#ﬁ%@&§ @ﬂﬁ%)%R&F?NA?¥¥1§H%Fﬂﬂéccéﬁﬁ6unds
wherein Rl err]sabtsR estlchr eRises &dn Zeriueliaeen At apand S ers]l ang R%e”]
each Jndegendentgg regrﬁsent a hydrogen atom optionally pr ot ect ed
hydr oxyl , 2opt i vPalFResSHbEPPLGt 8616 e[ Sal KEPpnignd@cid "saldpsi omathyas
substi tuted Ogifidrabkidcidr shetabl Yoy aptd anably dlSear  SUbSLI LY ed L grr]
y

L4

al koxy) . Preferred exanpl es of conpounds.represented
formul ae (V1) LI VItarbardicugeid salts, oxadthyhcid salts, and maleic

5- (3, 4- di net haxypgn - 2o (k- i.SQpr. yc nyl oxy- 2- net hyl pt opyl )
SOHD, 2, 3-tri 0% é?%{:EQOafﬂi gg‘rlBSm?lcgt%e,S%H%’ YR aset%y‘ft"‘fi‘lc a€1d"
(1 -i sopr opoxycsr bonhyd sk ya e awet iy | gariahda)l t5-

(3-1 sopropoxy- 4- net oyl) ,:2H 1.2, 3-triazol e-4- car boxyl at e,
et hyl 559?3, 4- di me %%%%ﬁ%%zé%lfh?2908?°u 2s 3CgREtiogy o Jhe Presgnt

- pr opoxy) car bampteoxtyi-ch nistdiydder dyyrat2ld bnd, e3hbhioazebevétes.

car boxyl ate, and Prod . _ethyl 2- Q}- (1, 3-diethoxy-2-propoxy)

~car bonyl oxy- 2- oy ~ | sopr opoxy- 4- net hoxybenzoyl)
-2H1, 2, 3 -Thrd azmipeuhdeanbosyliehg. to the present invention may

be synthesized by the following process 1 or 2.

15 - <Process 1>
The compound represented by formula (I) may be

produced by reacting a compound represented by formula

(III)
R2 l|?1 0
R3 Ns\//
N
a JN (i)
N"N
5
20 g A

wherein R' to R® are as defined above,

with a compound represented by formula (IV)

Hal /////Q
e (IV)
yd
R37 \~R32

25



30 Exanpl es of preferfed conpounds represented by

formula (VI1) include met hyl 5-(3, 4-di net hoxybenzoyl )-I1H 1, 2,
3-triazole-4 - car boxyl at e, _

22 et hyl 5-(3, 4-di net hoxybenzoyl)-1H -1, 2, 3-tri azol e- 4-

car boxyl at e, met hyl _

5- (3-i sopropoxy-4-net hoxybenzoyl)-1H1, 2, 34 triazol e-4-carboxyl at e,

and 5 et hyl 5-(3-isopropoxy-4-nmnmet hoxybenzoyl)-1H1, 2, 3-triazole-
4-carboxyl ate.yherein o, Raxanglll&'s Rc":f L&l eld egle%q%(&ungﬁoe}gp SRENLEY by

formula (1X) include
4- (3, 4-di net hoRWGS@dX@L@&JutMte 10 et hyl

4- (3, 4- di met hoxyphe (0)'¢ b tyno
4-(3-isopr opoxfﬁﬁrrgtg%)gféghgﬁﬁl X0~ anOlvedbd’trf/n%lé? erg%?iﬁlon (for

et hyl 4- (3 emppb@pxy 4wamblﬁoxyph@ty1|a)m4- 0XO0- &Sopropylbutynglﬂé@ho%5 )
Exa Ies ref ounds represent ed formul a
i nclrrEde et hyrtIO erhxcfrép tﬂbk?/olﬁr pyl etHPFroﬁ}wl)en@ o‘k]%)l@r}ﬁlﬁynoat e

and et hyl 4- (E&déﬂam@opﬂxw-dlmethylformamlde, dlmethylsulfox1de) in the
4- et hoxy- 2- ni t rophenyl ) - 4- ox0- 2- but ynoat e. I'n the conpounds
accordi ng to tHf& eftt Pnbaneidh, aj@mperla§gf:§n§,fsoaﬁg E)é@l@lfmrllsdlmrs

derived from tgg azol eBhisBY. as used Qiegretlrna'lﬁc'lﬁag'%ﬁ?grﬁ { i ueds d & O%I‘ E[eg'

t he substituent, and enantionmers derived e group
may exi st, Pyr%ﬁﬂdﬂ%n?n‘éf trhethzbmn@eanand mmrgaelt:h@las@fs fealdh veist h| n

the scopg of tha JNESENcdWEYIL" sBum carbon A a Cona d19 to
Be %

t he present invention may ormed 1nto p ar maco ogl cati acce‘pt abl e
sal ts thereof sodium hsdﬁﬁgesaarlsonat\@.l usted nom -Hokfax ides) tand pd:traes‘sanmed

22 Saum ool SRR o R B BRAE R bR B
the reaction in N,N- dlmethylformamlde in the presence of
sodium hydrogencarbonate at a reactiqn temperature of 20

15 to 100°C for 1 to 24 hr. The compound represented by
formula (I) is produced as a mixture of a l-substituted
triazole, a 2-substituted triazole, and a 3-substituted
triazole in any ratio.

The compound represented by formula (III) may be

20 produced_ by processes described, for example, in WO
©5/18130 and WO 97/00258.

The compound represented by formula (I) may be
purified by conventional purification methods, for
example, recrystallization, reprecipitation, solvent

25 extraction, column chromatography on silica gel, or column
chromatography on adsorptive resin.

<Process 2>

The compound represented by formula (I) may be
produced by reducing the compound of formula (IIa)

30



30 acid salts, such as hydrofluoride salts, hydrochloride salts,

hydr obrom de salts;, and hydroi odide salts, inorganic acid salts,
such as nitric acid salts, perchloric acid salts, sulfuric acid salts,
and phosphoric 23 aci d
salts, lower alkylsulfonic acid salts, such as met hanesul fonic acid
salts, trifluoromethanesul fonic acid sogsalts, and ethanesulfonic acid
salts, arylsulfonic acid salts, such as benzenesulfonic acid
salts and p- 5 tol uenesul fonic acid salts, organic acid salts, such
as fumaric acid salR%, s acid salts, citric acid sal ts,
tartaric acid saltspgzoxaljc ﬁ@i salts, and naleic acid salts, and
am no acid salts, such utanj c acid salts and aspartic acid
salts. 10 - Sol vat|es t he ounds according to the present
i nvention include hydrat a sol vat es. Producti on of
conpounds The ding to thé'ﬁﬂesent i nvention may
be synthesized by the fol owﬁ%g pr ss 1 or 2. 15 <Process 1>

la (1) my be produced by

The conpound represented by fgr
reacting a conpound representedey

f &&yla ()

wherein Q, R? to R®, R™, R¥, and R*? are as defined above,

to prepare a compound represented by fofmula (Ilb)

R2 COOR52

e

N
RN N (1Ib)

R31
R32

wherein Q, R® to Ri Rﬁ, R?, and R*? are as defined above,

and then cyclizing the compound represented by formula
10 (I1b). _

Conventional catalytic reductions (preferably in the
presence of a nickel or palladium catalyst in a solvent,
for example, ethyl acetate, an alcohol solvent such as
ethanol, water, or a mixture thereof) or reduction using

15 a metal such as iron or zinc, for example, reduction in a
zinc-acetic acid system, and the like may be used for the
reduction reaction. The reduction may be carried out at
a temperature of 10 to 100°C for 0.1 to 10 hr.

The cyclization may be carried out by reacting the

20 compound represented by formula (IIb) with a strong base

such as sodium hydride, potassium hydride, sodium



[err] wherein RL to Rerr] are as defined above, wi th a conpound
represented by fornmula (I1V) [err]

24 ) wherein Q Rlerr], and R32 are as defined above and Hal
represents a hal ogen at om in a solvent which is not involved in the
reaction (for exanpl e, wat er, ethanol, i sopropyl _

al cohol , 5 tetrahydrofuran, diisoprop ? et her, nethyl ene chloride,
acet one, N,N—dinethylfornanide di met hyl sul f oxide) in the presence of

a base at a t%g%)cﬁ{ﬁfgee % Oe%r?QiPc%é] S%If% tg‘;ists?umdtﬁgtgﬁldpﬁgl gg’?lg?%?n'sne,

used herein in ordanlc ases suc I
and |norgan|cebase§mmmﬂ1whldm 1spoﬂﬂ53nnnn¢aehonatetheomeuﬁummbonﬁéﬁ,

ce5|un1carbonate odi u d ogen ar bonat e, sodlun1h roxi de, and
pot assi um #@%&%ﬁld@n ¢$%$%9£blﬁu he? 2 orpothel ¢k d% RRYhr ed®By
the reaction iisdphoiaret hyl ¢samym decdnudme, pr eﬁmﬁ@llﬁéth%lforxﬁ&ﬁii&én

hydr ogencar bonate at _a reaction tenperature- of 20 15 O0[err]C for 1
to 24 hr.2 TrHEREGRYGSHS fPepreseriegans: tetra$b¢ﬁ®f%ﬁ%m) 5 Pprivikicwe as a -

mxture of a lsulRt idhkUhede of thddd %zdllvpent% EUQSEéﬁ#%PQtﬁfé agpl@ g&nd a
3-substituted triazole in any ratio.
repr esent ed bﬂiﬁbpnﬁpé dI tP) 4farbegguerapt pdbicea 2®yhprocesses descrlbed

for exanple, \eﬁ?x%yC}/cl??%’é'ﬁ%?)rm% %a{)poaz.l.ssgd }:%e %ar%led

conmpound represent or mu conveﬁflonal
purification ametalgedd c acidror trlfkuqnqmoetlcrECIQS$@d¢emEubynreactlng

1eprectiig Al e coBBRU’ £ 85rcoBIARRY SBcptel U LRI, QT T o2
<Process 2> of 20 to 100(3 for 1 to 24 hr.
After the cyclization, Q may be further converted to
another substituent.
In both thé above reduction and cyclization

15 reactions, the position isomerization of the substituent
on ' the triazole is not observed. When a compound
represented by formula (IIa') is used alone, the compound
represented by formula (I) is obtained as a single
compound.

20 The compound represented by formula (I) may be
purified by conventional purification methods, for
example, recrystallization, reprecipitation, solvent
extraction, column chromatography on silica gel, or column
chromatography on adsorptive resin.

25 The compound represented by formula (IIa) may be
synthesized according to the following scheme: In the
scheme, M represents lithium, magnesium chloride,
magnesium bromide, magnesium iodide, zinc bromide, zinc
iodide, cadmium bromide, cadmium iodide, or copper, R

30 represents sodium, Cig alkylsilyl (for example,
trimethylsilyl), or C,.; alkyltin, and Q, Hal, R® to R®,

31 az 52 41 .
R, R™, R™, and R™ are as described above.



The conpound represented by fornmula (1) may be produced by reducing
the conmpound of formula (lla) 30

25 ; [err] wherein Q Rerr] to Rerr], Rerr], Rerr],
and Rlerr] are as defined above, to prepare a conpound represented by
formula (11b) 5 [err]
27
R2
R3_ J - _CCOR52 R2 HO; _COORS2
R4:<j\(|'r &) " f\n\ (xv) n#r;( \"/I/ 1
RS O Ré ‘-'5 “Hal

R?
3
R COORS52 R R3 NO2 :
| (1x) I (Xn) l ? _COORS2
R4 R4 x M Ré = {Xvi}

RS ©
/ R RS O \"\
\\

~
R62N3 (X IR61-N3 ®) RE2
” 4 OZCI(% () R 09 | R62-N3 (X)
Re2o” NN '
B2 0ooRS2 R2
R3 : R3
N (Vi) > (Xv)
R q‘\nm nitration R4S Qi\
RS
COORS2 :
| Wy N
R520,C N'N {xiy
\ H |
7
R2 14

R2
R3 GOORS2 a3 NO,COORE2
N
R4 /N’.. (vl — PN ] r:l V)
RS H nitration N

3
x \ Vi itrati N
Ré Y vy nitration ‘ I \ {Na)
R 6 "\ _a R4 |/5 I O
R o Q
R R32 d
R3 \



wherein Q Rierr] to Rerr], RJ[err], RJ[err], and R err] are as defined
above, -and then cyclizing the conpound represented by fornula 10
(rrb). - Conventional catalytic reductions (preferably in the
presence of a nickel or palladiumcatalyst in a solvent, for exanpl e,
et hyl acetate, an al cohol solvent such as et hanol, water, or a mxture
thereof) or reduction using 15 a metal sgch as iron or zinc, for exanple,
reduction in a zinc-acetic acid system and the |ike nay be used for
the reducti on éﬁ;@é% 08 T0e feduchboihdmys Do GRITd et at a
tenperature of 10 t - 0 I e cyclization
may be carried out Dyer eastdnma hee@fesenivapobyd Fepresentddaby Mai nika
() go 1 2 SR EE Fron & AMBBunE reS et Ped Y 'BEnu1BO@F5 5y ne

met hoxi de, sodism &hraxigieceds pot @ sicumict ert - hutoxiddeg ikto the pracesbkvent

which is not involved in_the reaction (for ex | e, _an co uch
as met han8l, e®hafoel ,O%rDr thei%ﬁﬂﬁ%ﬁﬁq.reBFEBﬁBF?SW%WNﬁ?Eﬂl £°09%af

N, N-di et hyl f ogp@hdecned susttifads WEeTRE;  [@icpranentiert rnapydoemhuran, or
a mxture of two or nore of these solvents) at a tenperature of 0 to
100[err] C for 4I¥a'UuB Hgan g&fer RFEPakefo Mheyeln the substpiyedfc|isation
reaction may ri 0 iaz0le 31AFE G @CTA s friidd Uor oacet i ¢
aci d sol vent g%é?ﬁgg%gﬁ% 1§QOOH§%e Ggﬁ%%J%d ;ggresented ggﬁ?brnula (I'r'b) at
a tenperature <Proces$ 2® to 100[err]C for 1 to 24 hr. After the
cyclizatign, Q may f I n ﬂﬂgﬁ ybsg iHMﬁntb

In bothi8the abovgﬁerg%%§§¥%ﬁp %ﬁ%fg%?@%?%aFyon 1 IDfériact?ons, thg
position isongpigptéired bf rhectibgt theendtmpound peprasentefabyl §orimyglanot
observed. - V%&P_ a conpound

R2
NO» COORS2
3 2
R N
S Wa (v)
R4 _N _
N
R5
O H
15
wherein Q, R? to Rs, and R* are as defined above,
with the compound represented by formula (IV) according to
process 1. As with the compound (I} prepared by process
1, the compound represented by formula (IIa) thus prepared
20 is a mixture of three types of isomers. For example, the

compound represénted by formula (V) may be prepared in
accordance with a process described in WO 95/18130.

<Process B>

2
R2 T No, COORE2
3 Mo, COORS52 R3S 02
R e R31R32C=0 J: ﬂ/ N
Sy o ~ OH V')
! N > e N A (
R 7w ] %, N
R4 ~ N " [T A
N” RS “R32
RrR5 /
(o] H R31
25




represented by fornula (Ila') is used al one, the conpound represent ed
by formula (1) is obtained as a single conpound. 20 The
conpound represented by formula (1) may be purified by
conventional purification methods; for exanpl e,
recrystallization, reprecipitation, sol vent extraction, columm
chromat ography on silica gel, or colum 9 chromat ography on adsorptive
resin. 25 The conpound represente% by formula (lla) my be

synt hesi zed according to the follow ng schene. In the schenme, M
represents l'ithium magnesi um &hl or icders2 magnesi um br om de,
magnesi um i odi de, zinc brom de, i, Mbl\ | odi de, cadm um brom de,
cadm um i odi de, or coppery R[err 6 NegresentsUI)sodlunl derr]

al kyl si |yl (for exanpl e, L$|Iyl) or " Clerr] alkyltin,
and Q Hal, R2 to Rerr]J, R[elﬂ?]o r/r\T’rBSZR[err] , and Rlerr] are as
descri bed above. 27 27 [err]

28 Synthesis (1) of conpound of fornmula (Ila) The

conpound represented by forpula IIa ,
wherein Q, R° to ( ) Hay Qﬁ, and R*¥ are as defined

above
5 The compound represented ‘by formula (V) is reacted
with a ketone or an aldehyde represented by R¥™R¥C=0 in a
solvent which is not involved in the reaction (for
exanmple, methylene chloride, ethyl acetate, or
acetonitrile) at a temperature of -78 to 100°C, preferably
10 -20 to 50°C for 0.1 to 24 hr, generally 0.1 to 1 hr. In
this case, a hemiacetal represented by the compound (V')
is produced in the reaction system. This reaction is
promoted by the addition of an acid catalyst. Preferred
acid catalysts'used herein include protonic acids such as
15 p-toluenesulfonic acid, 'pyridinium salt of p-
toluenesulfonic acid, D- (+) —camphorsulfonic acid,
trifluoroacetic acid, sulfuric acid, Hydrochloric acid,
perchloric acid and phosphoric acid, and Lewis acids, such
as boron trifluoride-diethyl ether complex, aluminum
20 chloride, and titanium tetrachloride.

Q in formula (IIa') may be introduced by further
adding various reactants to the compound represented by
formula (V'). The compound represented by formula (IIa')
wherein Q is any one of groups (i) to (iv), a halogen

25 atom, or a C,, alkoxy may be synthesized in accordance with
the following.

(1) The compound represented by formula (IIa')
wherein Q is group (i) may be prepared by reacting the
reaction solution containing the compound represented by

30 formula (V') with a compound represented by formula R"



produced from a conpound represented by formula (V) by the fol |l ow ng

process A, B, C or
conmpound r epresent

-CR[err]Rerr] (r

wherein the substi

D. According to the process 5 B, C or D the
ed by formula (Ila) havi ng the substituent
epresented by formul a (I'1Ta")) can be prepared,
tuent is I ntroduced into the triazole ring at its

2- posi tion. <Process A> 10 Thezgonpound represented by fornul a

(I'ra) may be

defined above,

prepared by reacting the conpound represented by formul a

RgéflR@5(wheleﬂﬁeﬁé'Bn@ rR ekkh Eﬁdgb@habnt§9d geEbn@re as

h the conpound represented by formla (I accordi ng

to process Qh1Q¥#nﬁtﬂiomhe4cﬁhﬁﬁgm@E¥Y$ wrepari@ddpgoprbtesscluding, the
compound 1 epr epent e Dohgs syl 4105 RIBEER20  bSuseBhEbULG: O

three types of |Soners

npoun presente

formula (V) meghbergiepeted om blS panntrqhhunyhm thrhopabeessptiscalbed in
Vo 95/181§0' in thErBSSSénce of a base[gﬂéﬁ as pyridine, to prepare a

compound represented by formula (ITa') wherein Q

represents -OCOR’* (wherein R™ represents a chlorine atom,

4-nitrophenyl, or 1-imidazolyl) and then reacting the

resulting compound with an alcohol represented by formula

10 R¥0H (wherein R* is as defined above). The substituent

may

be further converted to another substituent.

(2) The compound represénted by formula (IIa')

wherein Q represents group (ii) may be prepared by adding
an acylating agent represented by R™COHal (wherein Hal and
15 R are as defined above) or (R¥™C0),0 (wherein R* is as

defined above) to the reaction solution containing the

compound represented by formula (V'), optionally in the

presence of a base such as pyridine.

The compound represented by formula (IIa') wherein Q

20 represents group (ii) may also be prepared by fusing the
compound represented by formula (V') with a compound

represented by formula R*COOH (wherein R is as defined

above). Preferred condensing agents used herein include
active esterifying agents such as
25 dicyclohexylcarbodiimide, pyridine derivatives, and

phosphoric acid derivatives, and dehydrating agents such

as thionyl chloride and phosphorus oxychloride.

The compound may also be prepared by reacting the

compound (IIa') (wherein the substituent Q represents a

30. halogen atom, which may be synthesized by a process

described in process (4), with a sodium or potassium salt

of

a carboxylic acid represented by formula R*COOH

(wherein R* is as defined above) in a solvent which is not



29 [err] wherein Q Rerr] to Rerr], Rerr], R32, and

Rl err] are as defined above. 5 The conpound represented by
formul'a (V) is reacted with a ketone or an al dehyde represented by
Rerr]Rerr]CCOin a sol vent which is not involved in the reaction
(for exanpl e, nethylene chloride, et hyl acetate, or
acetonitrile) at a tenperature of -78 to OO[err]C, preferably 10 -20 to
50[err]C for 0.1 to 24 hr, generally 0.1 1 hr. In this case, a

hem acet al repr esen b Q roduc [
reaction syst e el"ﬁ'ﬁf ?{‘ea e?oﬁm‘g‘ %lon p# {eeop%e%l e ggl t?o%lh%f an
acid catal yst pireffi@tiun brégidecat ap yaby mdth]ﬁtleen iconlvede epr ot®ni ¢

aci ds such as 15 p-toluenesulfonlc aci d, pyridinium salt of p-
t ol uenesul f onig@othed FubsBtPRtcanphor sul fonic ~ acid,

trifluoroacetic acigyy supfdr |C%n%|uq,,d hy—gb%ggg&bg ag{/d, formulPer chtHry c

aci d and phosphoric aC|d and Lewi s acids, such as boron
trifluoriwde- dindtenainet Rer repppsets algmauduml 201) dbr ge, P’éﬁﬁa%’?@arﬁ%m
tetrachl ori de. in ]F;HH £, (1! ¥gqbe jintrgoduc rther
addi ng vari ous? reacjtnagnts % thée ompound gg%)}jggent edlng B @g {% (V).

The conpound mepmssEttet by fHormila ((12) (whexgiay eR ntQ iR, aﬁy ,orﬁ*e of
groups (1) 10,({ Vi 2 bal 990125 el 9Byl 21 9 eBHEOIY: ORL PR

synt hesi zed i i oIl oW
conpound repr(esmredcth By ﬁernald;ade(ﬂﬂraéc) abovev\A)\ereopt@malgyomft(er) may

PP ecBUEd by LTRER? L an w5 L0, 0h LA, GO (e gppoUNE
and R* are as defined above).

(4) The compound represented by formula- (IIa'),
wherein Q represents group (iv), a halogen atom, or C,_;
alkoxy, may be prepared by adding a chlorophosphoric ester

15 represented by (R*0) (R®0)P0C1l, an alcohol represented by
R0OH (wherein R"’ represents C, , alkyl), or a halogenating
agent such as thionyl chloride or thionyl bromide,- to the
reaction solution containing the compound (V'). The
reaction may be carried out generally at a temperature of

20 ~-20 to 100°C for 0.1 to 48 hr.

All the compounds represented by .formula (IIa')
synthesized by the process via the hemiacetal represented
by the compound (V') are obtained as triazoles substituted
at the 2-position.

25 <Process C>

The compound represented by formula (IIa'), wherein
Q represents group (i), may be prepared by reacting the
compound represented by formula (V) with a compound
represented by R™R¥C=0 (wherein R and R¥ are as defined

30 above) (for example, isobutyl aldehyde) in an organic
solvent such as acetone, acetonitrile, or ethyl acetate,
at a temperature of -20 to 100°C, preferably 22 to 28°C, to

prepare a compound represented by formula (V') and then



30 formula (V) with a conpound represented by fornmula R err]-

30 C (=0 -R72 (wherein R71 and R72 each independently represent

a chlorine atom 4-nitrophenyl, or 1-imdazolyl) including 1,

1' - carbonyl di i mi dazol e, phosgene, p- ni trophenyl

chl-orof ormate, or bis(p-nitrophenyl) carbonate, optionally 5 in the
presence of a base such as pyridine, to prepare a conpound
represented by fornula (rra") mhereln Q represents CIII{err]

(wherein Rierr] r presents a_chl orj t

1-i ni dazol yl) r%r‘?&%[lﬁ‘gn PEaGOTRG ep%e%n}‘gset(}l P¥ng oclgln’p}oun tlhrl he
al cohol represameedscbyutmwb«atho a Baﬁﬁbhﬁ@here@md&&eos ag d*aﬂjomea“
above). The substituent rther

be f ver 0 anot her
substituent. (wherein HaLl( And The @ g%nﬁﬁuﬁﬁfliﬂ@& é‘g’é’ﬂte d é&f ’iﬁ“rﬂ
(rra") whehebpy R é}@pcs@@@ﬁﬁoﬁwp (dge it RE 4H eppradcyi addiang

an acyl ating agent represented by R [err | (wherein Hal and 15 Rl err]
are as défi negazbepakeofuqirk 3% 5dodop garbopeiei or MAFIS W garbonategef | ned

above) Lo theaLeaCkhork Sl | ABCRON AdNAW LhEn ac  <BRATRAHNGoAERE eaaNt o

by formula (V'), optionally in presence of a base suc
pyri di ne. potasswﬂrhlaod‘,lcﬂﬁoo@rtd 26eppese it e®olsy -toeatiiag (the)pxgdrati.n Q 20

" epr osent od by Por RUPSTY 118 e ERAIEE et 12 oiSenes, BTl

R34CO0H (wher ¢he R’s‘#yssaﬁldetwnd 1ncludabolxm)er Pr&lfcamcebls,corajm’lm G
agent s ed her ve st r|fy| nts
son © 1975, "5eEhngTE dianot) A adironyl ST ne 1heRs SPAVRRES

aﬂd I hrhoagbobecuaéddtﬁgétnatlueﬁ? a@deﬂehydratlng agents such as-
t hi on chloride an or us ox ori co n
al so %e pr epar ed b@' gg ngF?WRPu ds 59Bﬁﬁéﬁﬁaeéllgy) %%%EH np # d)
substi t uent styﬁ[ﬂh@%@@te& BdPB0thishgagess adpe obtiaGhdmyade trﬁ)é&bll@%l zed
by a process cribed in process (4), with a sodiumor potassium
sal t fSUQStéEPESSE‘yIEP% thei - H%sﬁr"e‘soéh't ed T}bey aP@NRu| B O FBITON

15 advantageous in that 1,1'-carbonyldiimidazole, which is

expensive and unstable, is not used as the reactant, any

by-product derived from 1,1'-carbonyldiimidazole is not

produced, and the compounds represented by formula (IIa')

wherein Q represents the group (i) are obtained in high
20 purity at high yield.

<Process D> .

The compound represented by formula (IIa'), wherein
Q represehts group (i), may also be prepared by directly
reacting the compound represented by formula (V) with the

25 compound represenfed by formula (IV) (for example, 1-
chloro-2-methylpropyl-isopropyl carbonate).

More specifically, the compound represented by
formula (V) may be reacted with the compound represented
by formula (IV) in an organic solvent such as acetone,

30 acetonitrile, ethyl acetate, or N,N-dimethylformamide,
together with an inorganic base such as sodium carbonate,
potassium carbonate, cesium carbonate, or sodium

hydroxide, and an alkali metal iodide such as sodium



(wherein Rlerr] is as defined above) in a solvent which is not

31 involved in the reaction in the presence of tetra-n-

but yl amoni um br omi de. Q may be further converted to anot her

substi tuent. (3) The conpound represented by fornula
(Ita") 5 wherein Qrepresents group (iii) may be prepared by

reacting the conpound, produced in 3grocess (D, r epr esent ed
by formula (lIl1a'") (wherein R2 to R5, R3l1, R[err] 52 and

R are as definggggbo O@gg?ggfgmregggﬁgy 227 65%160 ther@ N

Rlerr] is as def tiona |so atlon mnth an
am ne represented by R35R[err] NH (wherein R[err] and R[err are as
defi ned above) (4) , The conpoun resented y ,fornul

(1 Ha'), wher ef i€ GQQHQgﬂﬁnEF Y? )by ﬁﬁPBéén Qﬁﬁhﬁ dTa%Igﬁr]
al koxy, may bep@ffﬁ@éﬁd By adéimira igH0r ophosphiatdic st efietdods,  for
represented by (Rlerr]O (R err]OPOCd, .an al cohol _represented by

R err] OH fwher e¥aier g ﬁQ%ﬂ%§§eﬁ%§reF§ﬂPP'aFEYFfaléﬂZétﬁapog@ﬁaFPﬁan
agent such as éﬁf&ﬁg£%595§myC%h(glifgéw@glbronlde to the reaction

sol ution contal ning the conpound The reacti on may be
carried out generalA%lattbetewﬁﬁxaﬁﬁhe seppesentedo by Ffoopere C(Eépr'd. 1 to
48 hr. rn%H%I r f

synt hesi zed b S¥$&ﬁ%§o%€§sggla t e %ﬁ?a Z?g g?eg%%%g%?ﬁéaVéhkggéﬁu?%¥
conpound (\f) camieantﬁchlarsectraazbiieazeulestsunmd takt e 2-posatiohe This
2-positi <Pro ess, & The RQu r e

formul a ?QIa )Se erel(rilc>e due t& t%%r%%%%Egﬂbf%ﬁgR%i??k%gg %g@g;e98$¥%eby
reacting the to thenpeeadtiepresgsted.by fdhal prfddesd t his cdupbbed

_ ted b d, 30
above) (for BAVHIE Fé[q%é%hat ?P%h%éﬁyaeﬁkgﬁhhanrspasﬁ?agegsb “roBth3
n

(IIa') ca simply produced from the compound
represented by formula (V) 1in a single step. An
15 additional advantage of the process is that the formation

of by-products derived from impurities contained in a
ketone or an aldehyde (for example, isobutyric acid in
isobutylaldehyde) represented by R¥R*C=0 which is reacted
with the compound represented by formula (V) 1in the
20 process B and C can be avoided and high-purity compounds
represented by formula (IIa') can be obtained.
Synthesis (2) of compound of formula (IIa)
The compound represented by formula (IIa) may be
produced by nitration of the compound represented by
25 formula (VI). The nitration may be carried out in the
presence of a nitrating agent such as (concentrated)
nitric acid or fuming nitric acid without a solvent or in
a solvent which is not involved in the reaction (for
example, acetic anhydride, concentrated sulfuric acid,
30 methylene chloride, or chloroform) at -10 to 50°C for 10
min to 24 hr.
The compound represented by formula (VI) may be

prepared by introducing -COR™R* into the triazole group of



sol vent such as acetone, acetonitrile, or ethyl acetate, at a
tenperature of -20 to 100[err]C, preferably 22 to 28[err]C, to
preparée a conpound represented by formula (V') and then

32 reacting the compound represented by fornmula (V') in the
sane solution with a conpound represented by Hal COOR33 (wherein Hal
and R33 are as defined above) (for exanplgq i sopr opyl

chl orocarbonate), together with an alkali netal 5 carbonat e such as
sodi um car bon or lum qnat Ao an, al kadfrymet al +Qdi de
such as sodi u%h?%di 5@9%@%&1 rfeg:g%assﬁﬁe'r% i obd¥ de, at g% tlg 60[)err] C,
post-treating shespiodest, -CORMR*amdayr pst ahtiredngethedaceatied prodube.

Sol vents used for the ¢rystallization include | ower alcohols, such as
10 et hanol ,PEPREHDI? did ?’so?ﬁ gré)yl al cohol . These sol vents may be
used together with wagercompound repré$éntde Bonpuidsld epvesented, bye
formula (ll1a') synt hesi zed by this process are obtained as triazoles
substi tut &d aip¥ﬁ%32€%o§ﬂtigﬁPrOt?ﬁéléﬂovgh%rdE@§§“”¥% FsPresgpiRttagdbus in
that 1,11-carbpgyhdisnm¢pzel e, which is. expensive and unstable, is
not used as the reactant, any by- product derived from

1, 1' - car bonyl di i ni d&kel depgofection mayr bguceFrigdd ae aVREE to a
represent ed by I l.La’ : ergj r e t p (k) are
obrained i n nchgY Bskiribba, n DATIBLEKRTERACEED ! Toska (o) Arf,
conpound r epr eSleemed Sl - orfadkin | Teans . wher é2ih  (1982Q,r dpreselitel ggbup

(i), may.al so pr y dire reagting t C n
represen%gd bfgg%fngﬁgk%%f%VAt%’tﬁ%k§§ocy8%hp§gﬁ§nﬂep?géeﬁteg bgl?%?%hla
(1V) (for exasgeeificelly, whehl Bforépresdntipropehziydopdbphenyindomal ) .

Fonct o wi th tHeRATDOERT s dsBREEaR ISRtk 13 huPatt T op e MR BrEEn o
sol vent such asemgglo®gmethyl, or trimethylsilyl, the deprotection may
be carried out by reacting the compound represented by
15 *formula (VIII) with a mineral acid such as dilute
hydrochloric acid or dilute sulfuric acid, or an organic
acid such as trifluoroacetic acid either as such or after
dilution with a solvent which is not involved in the
reaction (for example, methylene chloride or toluene) at
20 15 to 80°C for 1 to 24 hr.

The compound represented by formula (VII) may also be
prepared by reacting the compound represented by formula
(XII) with the compound represented by formula (XIII') in
a solvent which is not involved in the reaction (for
25 example, tetrahydrofuran, diethyl ether, diisopropyl
ether, tert-butyl methyl ether, or toluene) at -~78 to 100°C
for 15 min to 24 hr. The compound represented by formula
(XITI') may be easily produced by reacting metal azide
compounds such as sodium azide represented by formula
30 (x'), various alkylsilyl azides, and various alkyltin

azides, with an acetylenedicarboxylic diester.
The compound represented by formula (VII) may also be

prepared by reacting the compound represented by formula



30 acetonitrile, ethyl acetate, or N, N-dinethylformam de, _ t oget her

with an inorgani c base such as sodi um carbonat e, pot assi um car bonat e,
cesium carbonate, or sodi um hydr oxi de, and an al kali netal iodide
such as sodi um 33 i odi de
or ‘potassiumiodide, at 25 to 60[err]Cfor 1 to 70 hr.

The conpound represented by formula (Ila'ys may be purified by
conventional purification nmethods, for exanpl e, a solvent extraction,

ot he comodig bR bR meray, SAIRETIAHARY AbrladdBdtly rormuia |

above process (gan hin agvaslageoushych is nobtanwedvaﬁ tim 2w eseasutisin t ut ed

at the 2-position. This 1 seens to be HO the additi n of tﬁf al kal i
metal iodide (£OF ¢gXapRLe, oAty s§ @HP 1S§RECPY océ%% LY
further t@@\fe&ty@gequ%ahn tcflaltsdﬁ'i%p%ﬂ”p@tﬂ@éiﬁ r eRiayeehed dnldwordall a

(I'ra') can be sinply produced from.the conmp represented by
formula V) acgtope,stabpene stedihyl aCAﬁaESr Na]&d‘ii%rﬂ%?ﬂa}f AR 6T the
brocess is thatnbhe, hQuTRbkeBe) at 00EobY2B%OUkGE St dasizphé T om Inpuri ti es
contained in ket one or an aldehyde (for exanpl e, |sobutyr|c acid in
i sobut yl al dehyde) Soymtdesiised £l (o] 1:47] 05 iLe y_fox VIIIwith

t he conpound repre e t r.oc n be
avoi ded and hi gh- p?r%%t SO@XOJI% n]:l!ﬂ‘}:gg/%n{rzgdrlje5 eﬁ{)ordn@é) g ?) ?‘lglya t§éacan
be obtai ned. prepared Eynthesctlmg) mhecommmmmhmd f@epubaeptbd) by

of 1 ho Bopouna PERF GEohi LA by 25 221, fheERLe igmooued ThHEbredrly £

carried out ifioth@la (X)psestnes @Fm@thbﬁwabmmgla@&ﬁﬁesucthsreactlon
(concentrated nitric.,acid o nitric, acid %ﬂ out a solvept or
(

in a solééﬁt R crarsifgt PH€0|9%dn$n THRCT R | Y compoun

represented by formula (IX) with the compound represented

by formula (X').

15 The compound represented by formula (IX) may be
prepared by reacting the compound represented by formula
(XI) with chlorine, bromine, or iodine in a solvent which
is not involved in the reaction (for example, water,
ethanol, isopropyl alcohol, tetrahydrofuran, diisopropyl

20 ether, methylene chloride, acetic acid, N, N-
dimethylformamide, or dimethylsulfoxide) at -10 to 30°C for

10 min to 24 hr and then reacting the resultant halide

with an organic base such as triethylamine,
diisopropylethylamine, - triisopropylamine, pyridine,
25 picoline, 1lutidine, collidine, or quinoline, or an

inorganic base such as potassium carbonate. sodium

carbonate, cesium carbonate, potassium hydrogencarbonate,

or sodium hydrogencarbonate in the absence of a solvent or

in a solvent which is not involved in the reaction (for

30 example, water, ethanol, isopropyl alcohol,

' tetrahydrofuran, diisopropyl ether, methylene chloride,

acetone, toluene, N,N-dimethylformamide, or
dimethylsulfoxide) at 0 to 50°C for 1 to 24 hr.



exanpl e, acetic anhydride, concentrated sulfuric acid, 30 met hyl ene

chloride, or chlorofornm at -10 to 50[err]C for 10 mn to 24 hr.

The conpound represented by forrmula (VI) nay be prepared by
introducing -CQR31R32 into the triazole group of -

34 the conmpound represented by formla (V). The
substituent -CORerr] R32 may be introduceg according to the process
A B, C or D The conpound represented by fornula (VIl) may be

5 prepared by depr OESﬁlB&rﬁgd d;%ﬁsort %{H%%‘é”db " e RPN eqx

formula (M11). Ion nmay be carrleg out ac org'ng to
a nethogrdpameﬂbaqia1mbﬁhodRMﬁ$emrbEﬁK:ﬂomﬂeﬂ@mpkél,1ﬂ Eur. J.Chem

ot ooucl | WRam Cheby, 536515 11888] of 018 Latint ¥ P e, SRESGET

represents a benZYWhedb@ YihdetRyresented bl goemulleet(ylrr) may also
4-nethox%benz 3,4, 5- trlnethoxy enzyl, benzyl oxy nethyl
trimet hyPsi | yPe PEEPAESCOIVLITHWSRELNT 2. h%kpcﬁ???%ﬂeoﬁﬁpﬁﬁsﬁéﬁéﬂlHy t he

conmpound repr?é%ﬂh@% bk 1348 técﬁﬁﬂbﬁgaﬁé%é&31 Eb&Bouﬁd”E@EE@Ben%EadbySUCh
as dilute drochloric acid of dilute sulfuric acid, or an organic

aci d such as fﬁrmu ar od&atlilc dﬁQ¥eﬂQ$ﬁﬁph% sUth BEPHEBERLS 11t6#ﬂ@t|on
W th a sol Venﬁap’gggﬁuhs %rla\éol }@gnbeiggebrowerrﬁggpgglg ;am)'e

met hyl ene chl or or to ney &t
The conpound zepcesbnbmddby faxmulaiQdﬂde,rngadeum b@romlde,prepdmedmby

reacti ng.t he co und re sented b or ) ound
represegped b§° ﬁﬂla f%ﬁ% ¥h£ lnjﬂH{erenfi mﬁ%%klégﬁéhlqﬁ ggd in
the reaction ¢6mpoa5d reaﬂma@mtedthyrﬁﬂnmhkﬁthwm) wieh hyhe ebhpbund

di i sopropyl

100[err] C repFSFeTEe% g':tgo%fm‘ryjna W&éo%g%ds? trg%ge{’:é‘)&hbiﬁ%ggﬁhfa
involved in the reaction (for example, tetrahydrofuran,
diethyl ether, diisopropyl ether, tert-butyl methyl
15 ether, or toluene) at -78 to 100°C for 15 min to 24 hr.
The compound represented by formula (XIII) may be. easily
prepared by reacting an azide compound. (X) synthesized,
for example, by a method described in J. Heterocyclic
Chem., 21, 1669 (1984) with an  acetylenedicarboxylic
20  diester. '
Synthesi f compound of formu v
The compound represented by formula (V) may be
prepared by deprotecting the compound represented by
formula (XV). The deprotection may be carried out by the
25 method described in connection with the deprotection of
the compound represented by formula (VIII} to produce the
compound represented by formula (ViI).
The compound represented by formula (V) may also be
produced by reacting the compound represented by formula
30 (XVI) with the compound represented by formula (X' ). The
reaction may be carried out by the method described above
in connection with the reaction of the compound

represented by formula (IX) with the compound represented



(XI11") may be easily produced by reacting netal azide conmpounds such °

as sodi um azi de represented by fornula 30 (x"), various alkylsilyl
azides, and various alkyltin azi des, with an acetyl enedi carboxylic
di ester. The conpound represented by forrmula (VII) may al so be
prepared by reacting the conpound represented by formula

35 (I'X) with the netal azide conpound represented by formul a

(X') in a solvent which is not involved i'n the reaction gfgr f

exanpl e, wat er i sopropyl al cohol , t et r ahydr of ur an,
diiggpropyl %He?orﬁgg ﬁg ChIOride, 5 acetone, toluene, ethyl

acetate, N, N-di met Imylef Qrmmmﬂﬁj mpresenteﬂi nsat rﬁc#muiﬁaoxd\dg)masg A do bed o
120[err]C for 1 to 2 Synt esis of c ound, represente y
formul a (VIII?rOduceé by Dt R iR Qég%QP%ﬂngy(ﬁﬂqu‘%ay be
prepared by reggtrjng thﬁecmreeaﬁﬂoﬁeawsw %lbylé& ouif:OBS}”Ult?a@ e tMdd the
azi de organlc conpound represented by formula (X) such

p- met hoxybenz9esg¥iged ?W@Vﬁed%X|QﬁﬂneCthani¥ReE%@rpéﬂréﬁﬁobyod rdeect i on
f th b or. X th.th n
0 e CO”pouegmpandf O?ﬁ%fé?%(f?d %SJ f@f‘m%l(a_r v the § P@é@@é’ he

repr esent ed he conpoun represented by
fornmul a (IX)comayubé represpnepdred byrmedet{hfal he conpound represent ed

by formula b)ﬁem%éﬂ%(?&llgr g&gjret%re%rpe%e b%tfoorqr\ﬁe i ngt)sol ventbevvhi ch

is not involved.in ion exanpl e

i sopropyl aIcphoducbdtb@hy@a@tungnthélcsmpbupﬁlré@resehmeﬁ,by ﬂaﬁmeaehe
chlorid ic ..acid, - N, N- di net hy| f or.mam de, ,or
dinethyﬁgulfo§g§£§ g%tﬁlﬁgﬁoC§6F8PFFCFF8FQSeg%egl%ynFﬁrPB??4(HP'anghﬁhen
reacting the resctiontmdylbedearried Withby ahe mt@d Qesd¥apRd Pl as
triethyl am ne, d||soprog%£ethylan1ne tr||sopropglan1ne

i

pyridine, 25 ingi COPRREELANt Wi, " the) | F8RRE1oNor OTqui ABEI neomPEundgn
i nor gani ¢ basgegtédedtSed By v 1GAr tmr)amtslo@h@mcompoun@a&lag&%fs%nt%@sI um

car bonat e, pqggsgégﬂhfgdrogencarbonate
15 The compound represented by formula (XVI) may be
produced from the compound represented by formula (XVII)
by the method described above in connection with the
production of the compound represented by formula (IX)

from the compound represented by formula (XI).
20 The compound represented by formula (XVII) may be
produced by a method described, for example, in Eur. J.

Med. Chem., 23, 45 (1988) or U.S. Patent No. 4,562,068.

The compound represented by formula (XV) may also be
25 produced by nitrating the compound represented by formula
(VIII). The nitration may be carried out by the method
described above in connection with the nitration of the
compound represented by formula (VI) to produce the
compound represented by formula (IIa).
30 Further, the compound represented by formula (XV) may
also be produced, for example, by a method described in WO
95/18130.

Pharmaceutical composition



or sodi um hydrogencarbonate in the absence of a sol vent or in a .
sol vent which is not involved in the reaction (for 30 exanpl e, wat er,

et hanol, i sopropyl al cohol , t et rahydrof uran, diisopropyl ether,
met hyl ene chl ori de, acet one, t ol uene, N, N- di et hyl f or mam de,
or - di nret hyl sul foxide) at 0 to 50[err]C for 1 to 24 hr.

36 The conpound represented b%sfornula (XI') may be

prepared by a nethod described, for exanple, in Eur. J. Med. Chem,

23, 45 (1988) or U S PRatent, No. 4,562, 068. : The conpound
represented by for ra?l(\ﬂ(?"l”)mfavaaqlso& %P the GPEBIrRd lﬁ?p&%@tﬁeidnd)ya.
hal o benzene reprasanrt ed 1y - accordi®gmulad (Xh¥ tredenar ganpreitalorcommpound
represented by formula (XI1) for exanple, M represents

lithium exRgRageFRenl GAldE L Shadifeq urf il dEhakagtdsi urfiqmRaAvEe
zinc bromde, Zine sQdicde, SRAFWRLREOM fe5) cadm Yo dOceqi Q¢ dg, hié;hfecfpper
or the like) and then reacting the conpound represented by

formula (X 1) weopnkenkEagdapodmd plasma regiraesd edibly pdmFnigtextirn of a
sol vent whi ch i.g_no i I i.Q 4t r i ( X I
tetrahydrofuralﬁ?le éomp%ﬁ%ghgﬁgrgggﬁggétﬁyigg%#gg% fgg%gr%q%ﬁgi-b&Fyl
met hyl 15 et Bér18430t cinen®Y &7/002580 A0 krsé Cuber df5 tha tcomdumd -
The conpound represented . by farmula (X.Il1), nay be, easi| . repared by
reacting an azF%BISSﬁﬁgﬁﬁd%€X%£§§‘%ﬁESJ?gH, =¥ a tﬁ%FaeéﬁﬁﬁFe?g%§%a?%¥&hod
described in Jalbeteriecyildemses. THentomRdund668ptd98A4iedi bly &dvrmula
acetyl enedi carboxylic,20 . di,ester. Synt hesi s of conpound of
Formila ) 1! abeeh 4 eCuR0 bamaerebPEouAPed oty oFar MICLUEVRaTY e
prepared by demheuaaﬁh@g_dtig@s@waowdcrc@pr asei®trddted infoivyl @o( ¥ The
deprotection may be carried out by the 25 met hod_descri bed i n connection
with the deprOp@@ppgﬁdofrepresented. by formula (III) which develops
antiallergic activity.

The compound according to the present invention can

15 be used as therapeutic agents for allergic diseases, for
example, bronchial asthma, aczema, hives, allergic
gastroenteritis, allergic rhinitis, and allergic

conjunctivitis. The term "therapy" or "treatment" include
"prevention" or.ﬂprophylaxis."

20 When orally administered, the compound according to
the present invention may be formulated using conventional
pharmaceutically acceptable excipients (for example,
lactose, crystalline cellulose, starch, and calcium
phosphate), binders (for example, starch, sodium

25 carmellose, and hydroxypropylcellulose), disintegrators
(calcium carmellose, calcium carbonate and the like), and
lubricants (magnesium stearate, talc and the like) into
tablets, capsules, granules, dry syrups, and various
liquid preparations commonly used in medical treatment by

30 conventional methods. Further, these various preparations
may also be sustained - release preparations which release
the ingredient for a long period of time.

According to pharmacological activities including



t he conpound represented by fornmula (VII1) to produce the conpound

represented by fornmula (VI1). The conpound represented by
formula (V) may al so be produced by reacting the conpound represented
by formula 30 (XVI') with the conmpound represented by fornula (X ). The
reaction may be carried out by the nmethod descri bed above in
connection with the reaction of the conpoysd represented by fornula
(I'X) with the conpound represented ; La (W
37 by f y a

may al so bey Qﬁgyém% ytlr?lnt rogt ?ﬁg <tg(ﬁrﬁgj?corrpoueﬁﬁ:r ‘r%%gl;%tg?er? 5og§ﬁfior mul a

(M1). The ni I(Iéll onthmyco:r@q;mdr iaedoodingyta hghamgrtesents 1nv@e$abhbadyabove
ound re%pgsen

i ti t i tration. of the CO
Formila (V1) toe pAbies e vatiSta b fentmensd CEBRMIGN SNSRI S o FRPR)
The conpound rEQUEGsnbedebythannbkal(XH%iﬂmstbatlon posedyeedobysr gagti ng

t he conpoyund re resent ed by la 10 XVI) wth the conmpound
represgﬁtgd by #5F AP EPPRS . ln?igg bUtrééétPB el bedchPr i 88PoERIBFLL he

met hod descr i beghpboye supéaosﬂtarﬁegnefﬁh&rhﬂﬂéhﬁa@%ﬂ 826p50Ne9t LbEps
conpound represented by forml a (1'X) with the conmpound t epr esenf ed
by formula (X)and5Percutanpeaise oipoRielt ¥&pr esereEathynfor fifim ekxXuplenay be

produced fromyglie-icoamorngi £ epsSsent &k formula (XVII) by the

met hod descri bed above in connectlon W th the production of the
conpound repr esent el Byoudr rillea copxpnt of th¢rqnmnduadb@mpomddngepoethated

Ey formy & (Xé%d %Qna netge%@foﬁonP ungh%epﬁﬁggﬂéfguPYC Lpgéﬁpogl 14

pr odu descri exa
Chem, 23, 45<1QQEH@S(NH whS.p@apemat&bnSA,5621@66enerally in the range

of from 1 to 70% by weight, preferably from about 5 to 50%
by weight, based on the whole composition.
The dose for the treatment of allergic diseases may
15 be appropriately determined individually iﬁ view of the
direction for use, the age and sex of patiehts, the
severity of -symptoms and the like. . In the case of oral
preparations, sublingual tablets, or suppositories,
however, the compound according to the present invention,
20 or the salt or solvate thereof may be administered at a
dose in the range of from 0.05 to 5 g/day, preferably 0.1
to 1.0 g/day, at one time or dividedly several times.
Regarding other dosage forms, the dose may be properly
increased or decreased depending on the intended use.
25
. EXAMPLES
The present invention is further illustrated by the
following Examples that are not intended as a limitation
of the invention.

30 Synthesis Example 1

7,8—Dimethoxv—4(SH),10—dioxo—IH—1,2,3—triazolof4,5—c1[11

benzazepine .
(a) 1.5 N butyl lithium (26.8 ml, 40.2 mmol) was




The conpound represented by forrmula (XV) may al so be 25 produced by

nitrating the conpound represented by formula (MII1). The nitration
may be carried out by the nethod descri bed above in connection with
the nitration of the conmpound represented by fornula (VI) to produce
t he conpound represented by fornula (l1la). 30 Further, the
conpound represented by fornmula (XV) may 49 al so be produced, for
exanpl e, by a nethod described in WO 95/ 18130.

Phar maceut i cal ;§98R0d | QN solution of diisopropylamine (6.0 ml, 42.838
Oral administration of the conpound represen % dp% formula (I

accordi ng to tiheohp) ebentetinahegriosnren (75 HﬂJeXﬁ%ﬂﬁnﬂéﬁtérgoanﬁﬁﬂP§Phﬁ§§e
Shown that the _cgmpoundy,, mlx{aﬁpée%%et%du%é FE Aghbl e IS gehget ed

in a higher 5 concentration in asma conpare mnistratio
t he conpound repoesehatd Hp. ﬂommula33(5lmmolalanei a Wolution 9%f 18186 and

WO 97/ 00258 di scl o use,of represen by fo | a (III)
as a ther3peut ﬁmﬁggﬁfyfgrnl e?é%iﬁ%h%@%lsg%sgs ’Thég gpu
represent ed bYté@fM@rdﬁJran (190, maht eeret avdepashedetbr @ngbhaar bod&rucous

menbr anes incl udin gestive tracts, iscgonvert in vivg to, the
conmpound repre%%ﬂt%ﬂﬁtﬂ}% ﬁuWéS(§W%5r%ﬁn35h'a§ngB%% agﬁitl%ﬁﬁ% al-PePgi ¢
activity. soluf8nCopPOURLeALEOT St 1@ t p7the ﬁlesenﬁzlnMﬁal;Onlﬁan 15

be used as thera eutic agents for allergic diseases, npl e,
bronchi al asth@arah¥drehwran hi(¢gls ml)alay gpgded the@&§9noeﬁﬂ@r@‘fﬁ% by

allergicig rhiDhhision aﬁdwafékl erghg mlxtur&%yn&;&tya&téd Jbﬁgtx gEmyL

"therapy” or "treatnent™ inc preventi on” "
VWen oral ly adam:ﬁtster ed, Tee oswpsiad é@mrduwaftofashed wn@hpr@s@nte

I nvention may %Hl‘%?igd a‘!ﬁ'd‘g %8’9&?“ I onalaturatedPNAGIREEY! | 854 ¥
accept abl e exci |en
hydrogencarbonate solutlon, and saturated brine solution

in that order. The organic layer was then dried over
15 anhydrous magnesium sulfate. The solvent was evaporated
under reduced pressure to give ethyl 4-hydroxy-4-(4,5-
dimethoxy-2-nitrophenyl)-2-butynocate as an oil (8.59 g).
The resultant ethyl 4-hydroxy—-4- (4, 5-dimethoxy-2-
nitrophenyl)-2-butynoate was dissolved in toluene (80 ml).
20 4-Methoxybenzyl azide (11.6 g, 71.1 mmol) was added
to the solution. The mixture was heated at 100°C with
stirring overnight. The reaction solution was cooled to
room temperature and then purified by column
chromatography on silica gel (hexane : ethyl acetate = 2
25 ).

The precipitate created in the eluate was collected
by filtration to give a 1 : 5 mixture (2.60 g, 23%) of
ethyl 4—(hydroxy-(4,5—dimethoxy—2-nitrophenyl)methyi)—1—
(4-methoxybenzyl)-1H-1,2,3-triazole-5-carboxylate (a-1:

30 low polar product (LP)) and ethyl 5-(hydroxy-(4,5-
dimethoxy-2-nitrophenyl)methyl)-1-(4-methoxybenzyl)-1H-
1,2,3-triazole-4-carboxylate (a-2: high polar product
(MP)). On the other hand, the filtrate was concentrated



| actose, crystalline cellulose, starch, and cal cium phosphat e),

bi nders (for exanple, starch, sodium 25 carnel |l ose, and

hydr oxypr opyl cel l ul ose), disintegrators (cal ci um carnel | ose, cal cium
carbonate and the like), and | ubricants (rmagnesi um stearate, talc and
the like) into tabl ets, capsules, granules, dry syrups, and various
liquid preparations commonly used in nedigal treatnent by 30 conventi onal
nmet hods. Further, these various preparations may al so be sust ai ned -

ol ease prepaiglions kel prLEASE, v oldP 4 MOIEd Nl [Ar R | oG Pey) od of

tinme. ng t armacoomal activities 1nc ud|

39 antdizad)l ex Qi t:hcactompomhdt he-tonpdBhY mepr e\:éentcaﬂnﬁnurfd)rmﬂ_b
(1), the COHB%ﬁnd according to the present invention may be
applied to var! ‘treatments through adm nistration rout es- ot her

than oral adm nistratg on.1 Paxage<f erme-fionLp)5andt Akg puppose include, but
are not |limted to, sublingual Ie supposi tories, inhal ants,

nasal drdps, eye der@MR CDClqéndcsperéu@énég§é7ﬁbs%)r'pt}l(ﬁ19pé%/peﬁ”atq lons,

for exanple, 3 gg J@he§)or Pint rrp@;ﬁ,{crgpms:i 78 (15/7H, Akthoughyt he
content of the corrpoun ‘according to the present invention in the

phar maceut i cal(6/6dir7rp@s)|,t 30197 15/7dﬂep§rids 301’99t He Sridharsat;i dhdl i ¢4/,

generally in papge fr % hy i ght f abI for om
about 5 to 50 LN 10/7H'ht ’baés)er@d%o{]é) 77PP dl \gc%hrrpg)zsﬂl?o% 5. 48

The dose for t(_Bé?Hr edh rreﬁlt78)f EaHHer gi)¢ di %ass%z_émm;d)LS 5.%k dpptthpd)atel y
sox of pati enes o2 ne/ . "sLo ok B, B0 Gt ohe Si6 7 ne M. @1 o Ge case
of oral (Iar/eplarai| ons, 07 sLmITm,gu@j, Tabl et($0/7Ho_r d)suppadsi t @/es,
o ‘S0l vate e eor -y (58 BdnAr sfered (3¢ 18 %1 - "Gose in the range of from
0.05 to 5 g/day, prgierabkyz0. 372 ).
(b) Manganese dioxide (14 g) was added to a solution
15 of the 2.5 : 1 mixture (4.63 ¢g,9.80 mmol) of the compound
a-1 and the compound a-2 prepared in step (a) in methylene
chloride (100 ml). The mixture was stirred at room
temperature overnight. Manganese dioxide (4.6 g) was
added thereto, and the mixture was stirred at room
20 temperature for 8 hr. The reaction solution was filtered
through Celite, followed by washing with ethyl acetate.
The solvent was evaporated under reduced pressure. The
residue was purified by column chromatography on silica
gel (hexane : ethyl acetate = 2 : 1) to give ethyl 1-(4-
25 methoxybenzyl)-4- (4, 5~-dimethoxy-2-nitrobenzoyl)-1H-1,2, 3
—triazole-5-carboxylate as a brown crystal powder (bzl:
LP) (2.75 g, 60%) and ethyl 1-(4-methoxybenzyl)-5-(4,5-
dimethoxy—z-nitrobenzoyl)—1ﬂ—1,2,3-triazole—4—carboxylaté
as a brown crystal powder (b-2: MP) (1.12 g, 24%).

30 b-1(LP) :
'H-NMR  (CDCl,): & 1.38 (3H,t),3.78 (3H,s),3.98
(3H,s),4.02 (3H,s),4.43 (2H,q),5.72 (2H,s),6.85

(2H,d),6.99 (1H,s),7.24 (2H,d),7.69 (1H,s).



to 1.0 g/day, at one tinme or dividedly several tines. Regar di ng ot her

dosage forns, the dose may be properly i ncreased or decreased

dependi ng on the intended use. 25 EXAMPLES
The present invention is further illustrated by the fol |l owi ng

Exanpl es that are not intended as a limtation of the invention. 30
Synthesis Exanple 1 42

7, 8- Di met hoxy-4(5H), 10-di oxo-[H1, 2, 3-triazol 0. 415-c] [I] benzazepi ne
(a) 1.5 N butyl [itdyjum ( 4 I)vvas

40 added to a sol thr?/o% o] 71dltl(lbjsgn:c[)ropyl amne (6.0 M, 42.8 nmol )
i n tetrahydrofuran ¥75- ) under an argon at nobsphere at -78[err]C

The m xture was stiir or r..- <Ethyl pr Qpi ol ( 33.5
mol ) and a solutioff 2‘]?”{1 BBl et hr(;%(/ylgz &3?fob§ﬁza|%e7ﬁ9ydg3‘ﬁ(g%b' 9.
23.7 mmol) in.91 (3H}esyahydoof uBEN €50 dl.)Lowgr2el,adged 3 HES e{2H, ns} hat

order, t he m xture was irred at -78[err]C far .additional 1.5
hr. 5A qun%tq ohtfor Soeth Zgaeac(iszé{'(‘fﬁ(b 21-,4212‘%%7%‘% i n523 q ! ?
tetrahydrofuran (2G 19 wag/ addex tdeyeto, followed by 10 addi tion of
water. The m xture was extracted wth ethyl acet at e. The organi c

| ayer was -washed (G th 1d\| ageeous SOWJ&WW’F@%ﬁQ}luM%r 13&“‘1)
sat urat ed aqugpus §9&{eﬁmto a sﬂhqugglewrm €1 S P4 Uhl ORox fDER SRf

bri ne sol ution The ordanic | ayer was then dr| ed over

15 anhydrous(mgndelnmﬁlsgxwatze-nlq‘hebﬁelz\wﬂt)w&& dvapotatedazole-mder
reduced ess e r 4264

di et hox562 nl%{ %(%%gnlg%S 2656@/{) ngja?ée/4j F] ?)gl m?hglgg &repared J‘Fh Step
resul t ant efidlyl in &ehydhydyoﬁu(am&ﬁ@ nel hoxyTi?e mixture was stirred

LRy S0 UBse ALY Bl OLHES LA Bhutson was
diluted with ether, and water was added thereto. The
aqueous layer was acidified with hydrochloric acid and

15 extracted with ethyl acetate, followed by washing with
water and saturated brine solution. The organic layer was
dried over anhydrous magnesium sulfate. The solvent was
evaporated under. reduced pressure to give 1-(4-
methoxybenzyl)-4-(4,5~-dimethoxy-2-nitrobenzoyl)-1H-1,2,3

20 -triazole~5~carboxyic acid as light yellow oil (c-=1': LP)
(2.55 g, 89%). The resultant 1-(4-methoxybenzyl)-4-(4,5-
dimethoxy—Z—nitrobenzoyl)—1ﬂ—1,2,3-triazole-5—carboxylic

acid (g=1': LP) (1.07 g, 2.42 mmol) was dissolved in a
mixed solvent composed of ethanol (50 ml) and ethyl

25 acetate (50 ml). 10% palladium-carbon (129 ﬁg) was added
thereto. The mixture was stirred iﬁ a hydrogen atmosphere
at room temperature for 4 hr. Methylene chloride was
added to the reaction solution to dissolve the
precipitated crystal, followed by filtration through

30 Celite. The filtrate was concentrated under reduced
pressure to give 4-(2-amino-4,5-dimethoxybenzoyl)-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-5- carboxylic acid (c-1:
LP) (1.06 g, 100%).



to the solution. The m xture was heated at 100[err]C with stirring

overnight. The reaction solution was cooled to room tenperature

and then purified by col um chromat ography on silica gel
(hexane : ethyl acetate = 2 25 1). The precipitate created
in‘the eluate was collected by filtration to give a 1 : 5 mxture
(2.60 g, 23% of et hyl 43

4- (hydr oxy- (4, 5- dlnethoxy 2- nltrophenyl)nethyl) 1-

(4- met hoxybenzyl ) - | 1pt.riazol e-5-carboxylate (a-1: 30 | ow pol ar
product (LP)) an ethyl 5- (hydr oxy- (4, 5-

di met hoxy- 2- ni t r ophEmyE met (GACL, 1 (@ mBt A8xyBBNnz§) ) -3 489 (3H, s), 4.06
1,2,3-triazol gﬁ castr)bo>%llo’a§ éﬁ“‘ ZS hi g]hs‘pol 2 p&pdu%t 94 (1H( l\/@)) . 70}16 he
t | | d 4 4 . 7 4 .

ot her hand, d rate’ Was cdhcentrat

41 undQQHreduced ﬁBeSSHresDO gBveOa(2Hp brd) m xture (4.68 g,

429 of the conpoun M%a (LP)é gﬂ the conpound (a-2: (MP)).
2.5 : 1 Mxture of S (Lﬁ/mé HNM?(@D[HrD
[err] 1.38 (15/ 7d-1t )(Lp}-;39 (6/7H t) 3.56 - (6/7H, s), 3.72
(6/7H, s), 3.78 (1I5/7H, %? %6/7H S) 3 971%15/7H 32, 3.99
(15/7H, s), 4.41 (41717WR DC&);)'45443(16/ # 3, 2FP (BHHSI) 397
(2/7H, d), 5. / 786 (P17 Hd) 5. glgéZIQH

(s &) 104%11, iy @&d* (239 §) B ﬁ )p) P- Ele622Y, @)8 d)1
6. 99 (4/(2H, d), ﬁ éﬁ @Eﬁ?ﬂ d) 7 21 (10/7H d), 7.48 (2/7H

s), 7.5%4(5/7H, s) g1fighl LTHa18) - EIMS: mlz 472 (Merr]). .
(b) Nhnéanese d|0X|&eS(14&§ mé%gaé§é+ %b a solution 15 of the 2.5 : 1

m xture (4.63 g, 9. 8Oknwm5¢,oéthia11ﬂﬂwpﬁﬁhdxybenZY%&ﬂ5?ﬂﬂi&ﬁdiMﬁﬁh@@WHd'a 2

prepared in 55681Q§%bé%£8§hnlhﬁnﬁéguretrEQE8ibd§ cg%ﬁg ggnese dlgg;%?

was stirred at

g) was

15

20

25

30

over ni

yxture
(4.6

(3.12 g, 6.63 mmol) prepared in step (b) was hydrolyzed in

a tetrahydrofuran (100 ml) solution with a 1 N aqueous

sodium hydroxide solution (13 ml) at room temperature for
3.5 hr. Thus, 1-(4-methoxybenzyl)-5-(4,5~dimethoxy-2-

nitrobenzoyl)-1H-1,2,3~-triazole-4-carboxylic acid (c=2':

MP) (2.32 g, 79%) was obtained as a yellbw crystal

powder.
c-2' (MP):

'H-NMR  (CDCl,): & 3.80 (3H, s), 3.94 (3H, s), 4.00
(3H, s), 5.79 (2H, s), 6.89 (1H, s), 6.91 (2H, d), 7.47

(2H, d), 7.54 (1H, s).
SIMS: m/z 443 (M'+1).

(d) Tributylamine (0.64 ml, 2.69 mmol), 2-fluoro-1l-
methylpyridinium p-toluenesulfonate (793 mg, 2.80 mmol),

and 3,4-dihydro-2H-pyrido(l, 2-alpyrimidin-2-one (453 mg,

3.06 mmol) were added in that order to a solution of 4-(2-
amino-4, 5-dimethoxybenzoyl)-1-{4-methoxybenzyl)-1H-1,2,3
-triazole-5-carboxylic acid (g¢=1) (1.05 g, 2.55 mmol) in
methylene chloride (30 ml) in an argon atmosphere under
ice cooling. The mixture was stirred under ice cooling

for one hr and then stirred at room temperature for 2



added thereto, and the m xture was stirred at room 20 tenperature

for 8 hr. The reaction solution was filtered t hrough Celite,

foll owed by washing with ethyl acetate. The sol vent was evapor at ed
under reduced pressure. The resi due was purified by colum

chr omat ography on silica gel (hexane : ethyl acetate =2 : 1) to give
ethyl 1-(4- 25 met hoxybenzyl ) - 4- (4, 5- dignet hoxy- 2- ni t r obenzoyl )-1H-1, 2, 3
-triazol e-5-carboxylate as a brown crystal powder (b-1: LP) (2.75 g,
60% and et hyk, 1- (4- met hoxybenzyl)-5- (4, 5-

di met hoxy- 2- n|trobenzoyl) -1H1, 2, 3-triazol e-4-carboxyl ate as a

brown crystal powdeWatiex2: wwp)a@@eﬁzqy QM@@reaction mixtufg,LPand the

e Gy el LA SR AR e

(2H,d), 6. 99 (IHas)szBéd(QrtMDdﬂidﬁé t¥drsyhloric acid, water, saturated

42

1HNVR  fcpa F@PFPPS ﬁﬂﬁ%ﬂﬁ %fggéﬁeP§ﬁr%°P?tesS?é“&éﬂn/sfgd saturgtgg (3H,
s), 4.00 (3H, B)xiné 18o(aMion)., 5. Tﬁe(%‘kgéﬁlc Aaydr 8QdslHdrS)ed 6088( 2H,
d), 7.42 (2H, d), 7.52 (1H s) EIMS. nmz 470 (M)

(c) A1 N aqueaaby%aw@nﬂwéwale sydifateon (P8 SO)Vent wagnevapgsates a

sol ution of etﬁﬁhe% (AedRINPXYPEEZYd - 4- The resultant precipitate was
(4, 5-di met hoxy-2-nitrobenzoyl)-1H1,2,3-triazole-5- 10 = carboxylate (b-1)

(3.04 g, 6.46 ﬁﬁéﬂ?CtEﬁeﬁafeﬂllhﬁéttqn washe@) wiith tditetdddr oteanapdo
m). The;gi xtupe was St'éﬂ&dd firle om t fr;pgrat 4} fd%ne%h%x&(ﬁ - the

reaction solutlon Was ut e et her, and Wat e
t heret o. ThemethOXY@@@§0d§ﬂ4%ﬁﬁJ\Mﬂ;d&ﬂ&Q‘Bﬂéd,thhthydmodeén5CCé¢ﬂd and

and sat urated bechEnZofie S T vRpd L NARNARE N ey, BT
anhydr ous magnegj uABsulfate. The sol vent was
d=1 (LP):
15 '"H-NMR  (DMSO-d¢): & 3.72 (3H, s), 3.84 (6H, s),
6.09 (2H, s), 6.90 (2H, d), 7.16 (1H, s), 7.30 (2H, 4),
7.67 (1H, s), 11.33 (1H, s).
EIMS: m/z 394 (M).
(e) Anisole (0.5 ml) and trifluorocacetic acid (5.0
20 ml) were added to 7,8-dimethoxy-3-(4-methoxybenzyl)-
4(5H),10-dioxo-3H-1,2,3-triazolo[4,5~-c] [1lbenzazepine (d-
1l) (471 mg, 1.19 mmol). The mixture was stirred at 60°C
for 3 hr. Thereafter, the solvent was evaporated under
reduced pressure. The resultant precipitate was collected |
25 by filtration, washed with diethyl ether and water, and
then dried to give the title compound 7,8~dimethoxy-
4 (SH) ,10-dioxo-1H-1,2,3-triazolo(4,5-c] [l]benzazepine (g)
as yellow powder (319 mg, 98%). The 7,8-dimethoxy-
4(5H),10—dioxo—1ﬂ—1,2,3—triazolo[4,5—c][1]benzazepine (e)
30 (238 mg, 0.867 mmol) was dissolVed in a 1 N agqueous sodium
hydroxide solution. The solution was purified on Diaion
HP-20 (water : acetone = 9 : 1) to give the title

compound: a sodium salt of 7,8-dimethoxy-4(5H),10-dioxo-



evaporated wunder, reduced pressure to give 1-(4-
met hoxybenzyl) -4- (4,5-dinethoxy-2-nitrobenzoyl)-1H1,2, 3 20

-triazol e-5-carboxyic acid as light yellowoil (c-1': LP) (2.55 g,
89% . The resultant 1-(4-nethoxybenzyl)-4-(4,5- '

di meét hoxy- 2-ni trobenzoyl) -1H 1,2, 3-triazol e-5-carboxylic acid
(c-1": LP) (1.07 g, 2.42 mml) was dissolyed in a m xed sol vent

conposed of ethanol (50 m) and ethyl 25 acetate (50 nl). 10%

pal I adi um carb 129 ed_ The ture was.stirred
in a hydrogen g@n%é%hBHE}lg@glgg?’?oo%{%%ﬁéég%é% ln%or(glﬁr. ggh@?ﬁ?ﬁgne
chloride was yelloaddesdeto(28hemgse2@%) on solution to dissolve the
precipitated crystal, followed by filtration through 30 Celite. .

The filtrate was co%centrated under reduced pressure to give

4- (2-am no- 4, 5- di netthaxwdenzepMpold()4- & 3.85 (3H, s), 3.86 (3H, s),
nethoxybenzyl) 1H 1,2, 3-triazol e-5- carboxylic acid (c-1: LP5 (1.06 g,
100%) . 5 7.22 (1H, s), 7.70 (1H, s), Il1.23 (lHy3). c-1'
(LP); fuEH NYR, £ M)i1ferr] 3.78 (3H, s), 3.99 (3H s),
4. 06 (3H, s) 6 02 (2H, s) .84 (2H, d), 6.94 (1H, s), 7.40

(2H, d), 7.76 (1H, .g; 13. 80 (1H brs) 5 SIMS: nlz 443

err]+1 c- LP err] H NWVR CDCl 3): [err
M (]BH)S) 3.88 {3 s &/é e o “Nagdy,- s[, G 06 (2H, g), 6 11 ElH,]
s), 6.86 (2H, ﬁiﬂLlﬂﬁiﬂilﬁﬁmEﬂéLZH d, 8.58 (1H s). 10 SIMS: niz
413 (Mefgl +Lppyy  5- (4 ] L % Loueth i
5- di met hoxy-
(b-2) (Z42 acrrifo6dl atw I) prepared in step (b) was hydrolyzed in
a tetrahydrofuran 00 on W th N aque s 15 sodi um
hydroxrdg solutlon( ﬁ%sal% a? h1V%ﬁp%?§f%r%°f%rs° ution @f ap abo#ﬂus
1- (4-met hoxyhenzyh) mbeture 510.1! Telgh0FE Zethyl 1- (4- methoxybenzyl) -

ni tr obenzoyl) - 1FL1 2,3-trjazol e-4-carboxylic acid (c-2
; 5-dimethoxy-2-nitrobenzoyl)-1H~1,2,3~triazole-5-

15 carboxylate (Synthesis Example 1, b-1) and ethyl 1-(4-
methoxybenzyl)-5- (4, 5-dimethoxy-2~nitrobenzoyl)-1H-1,2,3
-triazole-4-carboxylate(Synthesis Example 1, b-=2) in
trifluorocacetic acid (10 ml), and the mixture was stirred
at 60°C for 10 hr. After the mixture was allowed to stand

20 for cooling, the solvent was evaporafed under reduced
pressure, followed by azeotropic evaporation wusing
toluene. The resultant crystal was collected by
filtration, washed with diethyl ether, and then dried to
give ethyl 5—(4,5—dimethoxy—2enitrobenzoyl}—lﬂ—l,2,3—tri

25 azole-4-carboxylate (3.12 g, 95%).

' - 'H-NMR (CDCl,): & 1.42 (3H, t), 4.00 (3H, s), 4.03
(3H, s), 4.47 (2H, q), 7.02 (1lH, s), 7.67 (1H, s).
Synthesis Example 3

Ethvl 4- (5-isopropoxy-4-methoxy-2-nitrobenzoyl)-1-(4-

30 methoxvbenzyl)-1H-1,2,3-triazole-5-carboxvlate and ethvl

S-(5-isopropoxv—-4-methoxv-2-nitrobenzovl)—-1-(4-

methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate

(a) 1.5 N butyl lithium (22.6 ml, 33.8 mmol) was




MP) (2.32 g, 79% was obtained as a yellow crystal powder .

20 c-2' (MP); [err]HNVMR (CDA3): [err] 3.80 (3H,

s), 3.94 (3H, s), 4.00 (3H, s), 5.79 (2H, s), 6.89 (1H, s), 6.91

(2H, d), 7.47 (2H, d), 7.54 (1H, s). SIMS: nmlz 443
(M) . 25 (d) Tributylamne (0.64 m, 2.69 mmol), 2-fluoro-I-

met hyl pyri di ni um p-tol uenesul fonate (793 g, 2.80 mmol), and

3, 4-di hydr o-2H pyrido[ 1, 2-a)pyrimdin-2-one (453 ny, 3.06 nmmol) were

added in that gp t.o a_sql 5 WD9e 4 (5.0 ml, 36.0
5- dlnethoxybengogg 1%) {4- %oﬁ t§§ybéﬁ§ lesoﬁfopyﬁgh e ( m

-tri azol e- 5- caminoxyl i tﬂnnthmﬁmofpranl (05 myl) Zpﬁﬁﬁnﬂﬂﬂlﬁrgﬁn atmosﬁﬁ?ﬁ?lene

chloride (30 ar t NS e I g.
m xture was stF%regsgﬁde?ggcgﬁ%o%fgﬁg£g HQQ %tlrr%% E?Pa§§8 gn sFnged at
roomtenperat upeopebldte (2.9 ml, 28.2. mmol) and a solution of445-

hr. Wat er was added to_the reacti xtu and.t.,h
m xture wls exiPaBFRROXY tH MOy orits 3% égeP 18" %mﬂgo&éshed

with dilute hydpogstpingd@fidannvaber ml;sashélf@tman iddedaque@teios@dl uRmt
hydr ogencar bonat e sol utlon, and saturated brine, sal ut E

organic |ayerordas, anddde gjture Wasaﬁh&%ﬁ%ﬁnﬁqﬂadﬁbglSﬁfségﬁéﬁéon?

sol vent was evapgr gted A solutl eg ?e%g%@cpae%ur@ 9 mIhei1besuhbant in
preci pitate was col I ect e y ftration, washed with di et hyl et her

and 10 wat etgtrahyddofudaned (20 t®l) gwes addegd. dEaet kbRy- 3epgtion

et hoxybgrazyl )Séllggﬁ%’ 10- gi pxQ- 3%{;% %hmg ta{c{%z({)l %é ? 5S¢l dd11owed bX

] benzazepi'ne as yel | ow Cry
d-1 (LP): 15 extractﬁenthﬂHW%thy(DNSéthF [eTh? orgam;c(¥ﬁye%)wag 84
(6H, s), .9 7 ( ), A7 d),
7.67 (1H s) wag iﬁ? ?%@u@e gydggghlg}ic aé?d, %Eke§, a sggurgggh
aqueous sodium hydrogencarbonate solution, and saturated
brine solution. The organic layer was dried over
15 'anhydrous magnesium sulfate. The solvent was evaporated

under reduced pressure to give ethyl 4-(5-isopropoxy-4-
methoxy-2-nitrophenyl)-4-hydroxy-2-butynoate (7.27 g).
The resultant ethyl 4- (5-isopropoxy—4-methoxy-2-
nitrophenyl)-4-hydroxy-2-butynoate was dissolved in
20 toluene (60 ml). 4-Methoxybenzyl azide (9.2 g, 56.4 mmol)
was added to the solution. The mixture was heated at 100°C
with stirring overnight. The reaction solution was cooled
to room temperature. The solvent was evaporated. under
reduced pressure. The residue was purified by column
25 " chromatography on silica gel (hexane : ethyl acetate = 1l:
2) to give a 1:1 mixture (7.01 g, 75%) of ethyl 4-(1-
hydroxy- (5-isopropoxy~4-methoxy-2-nitrophenyl)methyl)-1-
(4-methoxybenzyl)-1H-1,2,3-triazole-5-carboxylate (a—1:
low polar product (LP)) and_ ethyl 5-(l-hydroxy-(5-
30 isopropoxy-4-methoxy-2-nitrophenyl)methyl)-1-(4-
methoxybenzyl)-1H-1,2, 3-triazole-4-carboxylate (a-2: high
polar product (MP)).
1:1 mixture of a-1 (LP), a=2 (MP):



EIMS: mz 394 (Merr]). (e) Anisole (0.5 m) and trifluoroacetic
acid (5.0 20 m) were added to 7, 8-dinethoxy-3-(4-nethoxybenzyl)-
4(5H) ,10-dioxo-3H 1, 2,3-triazolo[4,5-c] [I]l]benzazepine (d- 1)

(471 mg, 1.19 nmmol) . The mixture was stirred at 60[err]C for 3 hr.
Thereafter, the solvent was evaporated under reduced pressure. The
resul t ant preC|p|tate was col |l ected 25 aby filtration, washed with

di et hyl ether and water, and then dried to give the title conmpound
7, 8- di met hoxy- H‘iMRSH) (chO1di.oxqs | H 134 2, 13 s¢5rl @m0l @), 4, 35s0] (hull
benzazepi ne (e) yel Tow  ‘powder 831 9é/¢ The

7, 8- di met hoxy-=d}, 3. 7ﬁ(6¥9 xﬂﬂdﬁbﬁ@ I(RH1, 2)3 ﬁrﬁézd28p4Q$4cF £9] beAzafepi ne

(e) 30 (238{PH 8%86g BHO! ) ha il méé %§%Ive@ﬁ4 & 1 N aguesys é@?égqb3

hydr oxi de sol uttoh. "The solutlo urifie O ai on
(water: acetonglH= @)y, 1)20t 2Hgide, 71483 (JtH,tIsa 7.67 cdipowid: a sodi um

salt of 7,8-dinmethoxy-4(5H),10-di.oxQq-. .
45 51FF1 2, 3- %%¥§20ﬁ%fﬁ SQQf[ﬁfBQAZazepine (e'") as | i ght
yel | ow powder (233Hﬂ3 20N ve manganese d@ox1de (24 g) wad NRled to a

(DVMsO-d[err]): err] 3.85 (3 H s) 7.22 £1H, s%, 7.
(1H, s), 11.2FQ4¢E1Qp of the 1:l m5¥wem£72% %Méﬁr??#ﬂl}lo ) of the

FOMS: iz 274 {MgshhaNatariy and tﬁ@négﬁﬁbﬁnganE__)z BPepaFbByin the
5- (4, 5- di met hoxy-2- nltrobenzoyl) 2,3-triazol -4- carboxyl ate
Ani sol e (1 nl )ahege agbed €8)a 48 mentéstryléﬂeaﬂ%&tde (160 ml) g cmda Re

Fg-gi%%t oxst Lltr%4eﬂ§éh?éXFE§§y5£34PFFa} mﬁé%ature overnight.  The
reaction solutlon was filtered through Celite and washed
with methylene chloride. The .solvent was then evaporated
under reduced pressure to give a 1:1 mixture (6.98 g,
100%) of ethyl 4-(5-isopropoxy-4-methoxy-2-nitrobenzoyl)-

15 1-({4-methoxybenzyl)-1H-1,2,3-triazole-5-carboxylate (b=
1:LP) and ethyl 5-(5-isopropoxy-4-methoxy-2-nitrobenzoyl)-
1-(4-methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate (b-2
:MP) as a foam.

1:1 mixture of b=1 (LP), b=-2 (MP):

20 'H-NMR (CDC1, ): & 1.17 (3/2H, t), 1.37 - 1.43
(9/2H, m), 3.78 (3H, s), 3.97 {(3/2H, s), 3.99 (3/2H, s),
4.08 (1H, q), 4.42 (1H, q), 4.55 - 4.60 (1/2H, m), 4.67 -
4.72 (1/2H, m), 5.70 (1H, s), 5.78 (1lH, s), 6.79 (1/2H,
s), 6.84 - 6.88 (2H, m), 6.97 (1/2H, s), 7.24 (1H, d),

25 7.42 (1H, d), 7.52 (1/2H, s), 7.67 (1/2H, s).

EIMS: m/z 498 (M ).
Intermediate 1 Methyl 4-(3,4-dimeth hen —4-0ox0-2-
butynoate |
A solution of bromine (0.05 ml) in methylene chloride

30 (5 ml) was added dropwise to a solution of methyl 4-(3, 4-
dimethoxyphenyl)-4-oxo-2-butenocate (201 mg, 0.8 mmol) in
methylene chloride (5 ml) under ice cooling over a period

of 20 min. The mixture was stirred under ice cooling for



15 carboxylate (Synthesis Exanple 1, b-1) and ethyl 1-(4-

nmet hoxybenzyl) -5- (4, 5-dinethoxy-2-nitrobenzoyl) -1H1, 2,3

-triazol e-4-carboxyl ate(Synthesis Exanple 1, b-2) in trifluoroacetic
acid (10 m), and the m xture was stirred at 60[err]C for 10 hr.
After the m xture was allowed to stand 20 for cooling, the solvent was
evapor at ed under reduced pressure, jgllowed by azeotropic
evaporation using t ol uene. The resultant crystal was

coll ected by 1 a e I er. t ed
fo o “give A5 (AeErnS Fay oTa ey ahensay [Tt £ o i g
azol e- 4- car boxytleatpee (a3 k2 g BEY) reaction SOlL’[t@.rQ‘D] qulmje;} byerar]
1.42 (3H, t), 4 ( 47, ( . P2

7.67 (1H s). nver%ylrﬂ Igeglgggmlto &f‘ye ?n)el'jz:m{l 2, 32|_411k91_)0mg po¥ (.’414_'

4- (5- iSODVODOXXhﬁmmeBQpMeﬂyD){4{ﬂXﬂbunddbaie(43330mg, 100“) in the form
met hoxybenzyl )-1H 1, 2, 3-tri azol e-5 carb? Xlate and et hy

5- (5- i sopropox P-4 AetH@aFeren t‘?%’%‘hﬁ%y pifipg. ratio _maﬁ'mxyb%?&yla)'S A H 1,
2, 3-triazol e- 4-LyDRYd affam. The didereb ﬁnlNdmﬁé/'wétt hlstéEI‘ in2&e M,

33 8 Mol ) was added
to a solution ofxdH ﬂ@@ﬁﬁéﬁ@lH#ﬁﬁ@u@SS@PﬁFat38nO ' nnnl) |n
tetranydrofuran (75,/ghrRefboAER el gﬁﬂm@ﬁmﬁmere 6 373l (3ABler/ 1% 0and
the m xture was stirr for one hr propi ol ate (2. 28. 2
mml ) and a SO|@HAMEkﬁ %.955( 3Hls@broéoﬁ9 41Hetﬁéxy524ﬂ|tﬂébeﬁ&ald%ﬁVde
(4.59, 1 trahydr ofuran 0 were then added thereto
in that %iﬁ ér énglthe%%?gtﬁ é &asqséﬁgreghzt -78[err]C for

addi ti onal 1. EIMS: Angal utdldn @f “ddeti ¢ aC|d (5 9 m, 102 nnnl) in
tetrahydrofuran (20 was added. t @t Rﬁﬁ; I ong £7
was then added the?ﬁ%@F CP@P?%&BE'3§ ﬁﬁk e%? ac |on ﬁ?txghfhy1 acetate

The organic | aysH was) , 3.96 wadleds t B. 861 WLE, hddly oShi6@r i(dHacidd,, vat%r, a
sat urat ed (1%ﬂu%8957§%9i%qhbygﬁggQQ%%r99ﬂ9t8d§glution, and saturated
15 EIMS: mn/z 411 (M +1). '
A solution of triethylamine (27 mg) in methylene
chloride (0.5 ml) was added to a solution of methyl 2,3-
dibromo-4- (3, 4-dimethoxyphenyl)~-4-oxobutanoate (49 mg, 0.1
mmol), prepared above, in methylene chloride (0.5 ml).
20 The.mixture was stirred at room temperature for 15 min and
then heated under reflux with stirring for 2 hr. The
mixture was then treated by a conventional method, and the
crude product was purified by column chromatography on
silica gel (hexane/ethyl acetate) to give the title
25 compound as a yellow crystal (21 mg, 71%).
'H-NMR (CDCl,): & 3.89 (3H, s), 3.95 (3H, s), 3.99
(3H, s), 6.94 (1H, d), 7.56 (1H, d), 7.82 (1H, dd) .
EIMS: m/z 248 (M').
Intermediate 2 Ethyl 4-(3,4-Dimethoxyphenyl)-4-oxo-2-

30 butynoate
The procedure as described above in connection with

Intermediate 1 was repeated to prepare ethyl 2,3-dibromo-

4- (3, 4~-dimethoxyphenyl)-4-oxobutanoate (7.3 g, 95%) in the



brine solution. The organic layer was dried over 15 anhydr ous

magnesi um sul fate. The sol vent was evapor at ed under reduced pressure
to give ethyl 4-(5-isopropoxy-4-

met hoxy- 2-ni t rophenyl ) - 4- hydr oxy- 2- butynoate (7.27 ). The

resul t ant et hyl 4- (5-i sopropoxy- 4- et hoxy- 2- _ .

ni trophenyl)-4-hydroxy-2-butynoate was ,4li ssolved in 20 tol uene (60
m) . 4-Methoxybenzyl azide (9.2 g, 56.4 nnDI) was added to the
solution. Th ] Xt ur e h err] th s [

over ni ght . Th?oipé“ac |oar11W§g u??%%gv\g%x%gg% ég « Comﬂeo% t%drﬁ()nller h}ﬁleng The

sol vent was evwapgrat ed é8der 37) fedmceal prodastiren ofThethg$|dme(3wﬁr

purified by co raph n_silica,ge (hexane t hyl

acetate = 1: Cflmm{:hﬂxﬁpt?e@x}gng_fg %%P%F@%F%ﬂ%é 75% ﬁ? ? JYI( 1-

hydr oxy- (5- '%@l%?@@ﬁé éhﬂ@fi@dytsa)mmnoahanul %BEu’ﬂi/éﬂ oﬂ bromlne (1.1

(4- nethof{benﬁéhd-lkkl 3-triazol e-5- carbox¥lat (a- | ow pol ar
(

pr oduct P)) létﬁthslfqehyakﬁy§kxgl goml) The dlastereo nixture
| sopr opoxy- 4- W%%h%é$d21%!E%%pQ%Q¥|k@§EE¥5% %1 thout seﬁaratlon

met hoxybenzyl )-1H1, 2, 3-tri azol e- 4-car boxyl ate (a-2 6Iar
product (MP)).  Major commauemtx€MnMMRﬁ(QECi tLPf - 24(wﬁﬁ, ., 3.94

47 rr})s 1.34 3.59
(1H, d) (3§’[77J HN\% gy ’?3Hl 3 (Sh) U 34 %‘84 ]Q' (B, Pas

(1H, m, 5 81 (QHH, dS) 65983(@HH das), 76582(¢BH dM) 76693(1H, dd(lH d), 7.20
(2H, d), 43 (1H, 67, _(1H, ,S) SIMS: niz 501 (M+1).

(b) Acéﬁ&e mangan £Eﬁ|o§v&e 4?54(8? Mas added to a solution of the
1:1 mixture (7.0Migorldc&Bpoment): ofH-tMR (Cbclganpéundl. ga- ﬂBHand:the

d i b
IRl BN E i SR AT Mg e T

over ni ght . Thes (1H, H@acki.on $@Hptdpn wasof iLhered, t ireughigel 4de. and

washed wi th methyl ene chlorlde The sol vent was then evaporated
under reduced pres&dME it oMgEvedad1: M dilxrure  (6.98 g,
15 A solution of ethyl 2,3-dibromo-4- (3, 4-

dimethoxyphenyl)-4-oxobutanocate (4.76 g, 11.2 mmol),
prepared above, in methylene chloride (20 ml) and a
solution of triethylamine (4 g) in methylene chloride (5

ml) were subjected to reaction and treatment in the same

20 manner as described above in connection with Intermediate
1. The crude product was purified by column
chromatography on silica gel (hexane/ethyl acetate) to
give the title compound (2.4 g, B82%) as a yellow
crystal. _

25 'H-NMR  (CDCl,): & 1.37 (3H, t), 3.94 (3H, s), 3.98
(3H, s), 4.35 (24, q), 6.95 (1H, d), 7;57 (1H, d), 7.83
(1H, dd).

EIMS: m/z 262 (M').
Intermediate 3 Ethyl 4-(4,5-dimethoxy-2-nitrophenyl)-4-
30 oxo-2-butynoate
The procedure as described above in connection with
Intermediate 1 was repeated to prepare ethyl 2,3-dibromo-

4-(4,5~-dimethoxy-2-nitrophenyl)-4-oxobutanocate (337 mg,



10099 of ethyl 4-(5-isopropoxy-4-nethoxy-2-nitrobenzoyl)- 15

1- (4- met hoxybenzyl )-1H 1, 2, 3-triazol e-5-carboxyl ate (b- 1:LP) and
et hyl 5-(5-isopropoxy-4-met hoxy-2-nitrobenzoyl) - 1- '

(4- met hoxybenzyl )-1H 1,2, 3-triazol e-4-carboxylate (b-2 :MP) as a

f oam 1:1 mxture of b-1 (LP), b-2 (MP): 20 [err] H NWR
(cdferr] ): [err] 1.17 (3/2H t), 437 - 1.43 (9/2H, m, 3.78
(3H, s), 3.97 (3/2H, s), 3.99 (3/2H, s), 4.08 (1H, q), 4.42 (1H q),
4.55 - 4.60 (1/ 7 H i réen( 1H,
s). 6.79 (1/2H, fé’b%ml t‘i% 8fz?rm of ga8 glzéé%%)f'éo rﬂlxtﬁiﬂ@ &é,ls ]?1t7524 (1M

d), 25  7.42 ¢ﬂk|(d)x1ﬁg52a¢leFf 3); I)GfrpmleSQ%utlon of "ethyl Eins:

mz 498 (Merr medi at VA

4-(3,4-dinethox£%h% @*Weah%'%g% nf%roﬁhﬁﬁngaJléxo -2- butenan§ sg}utioﬂ'of
brom ne (0.05 nd )6 inindiBt Nyl erehehledrl dald@ide (50n1n))v\asdaddedldtd)pwi g to
a sol ution_of yret

T, 0.8 i) TRFORinE ol bnbr | R RU TS GIAEF e CooRThg ovPea

peri od Of épaﬂé‘rea_hﬁlﬁtﬁié” Ravassel rihectHendesxt Cﬁe&@@iéﬂgwi@hout
48 1 hr. The reaction tenperature was then raised to room
tenperature. . TeRa¥dak®Ron solution was treated by a ' conventi onal

method to give met ha@r IR ¢HL§M§ écnc1) g 1,32 (3H, t), 4.01
di met hoxyphenyl ) - 4- oxo ?out anoate (332 in th e f orm

di astereo ni xtuf@H, (& xi ﬁg3ﬂat(26, q61 0339)(1&131 &), 5200[36714 eé}sr féa?r?

The di astef eo ur eghnd next reaction w thout
separatloﬁ[IS nH(III S W('I\izé@ glnponent H NVR (CDCl[err]): [err] 3.74 (3H,
s), 3.92 (3H, Is:)noﬁ% @HpeBldnts) H—NMBB(@MZ—D. )d)-,© 51444 ( 1BH, d¥) ., 6499110

Mnor “component (98 ke (E0df s ey 459 (W By S8 A
3.96 (3H, s), 436 (dH 1)e55(18P «)1H d), 6.92
Diisopropylethylamine (74 ul) was allowed to act on

15 the product (90 mg, 0.2 mmol), prepared above, in
methylene chloride (1 ml). The crude product was purified
by column chromatography on silica gel (hexane/ethyl
acetate) to give the title compound (17 mg, 29%) as a.

- yellow crystal powder.

20 This compound may also be produced by oxidizing ethyl
4-hydroxy-4-(4,5-dimethoxy-2-nitrophenyl)-2-butynoate
described in Synthesis Example 1 in methylene chloride
with active manganese dioxide under conventional reaction
conditions (for example, at room temperature for 10 hr) .

25 'H-NMR (CDC1l,): & 1.36 (3H, t), 4.01 (3H, s), 4.02
(3H, s), 4.27 (2H, q), 7.06 (1H, s), 7.55 (1H, s).
Intermediat 4 Methyl 5-(3,4-dimethoxybenzoyl)-1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4-carboxylate and methyl
4-(3,4~-dimethoxybenzoyl)-3- (4-methoxybenzyl)-1H-1,2,3-tr

30 iazole-5-carboxylate
A solution of 4-methoxybenzyl azide (37 mg, 0.2

mmol) in toluene (1 ml) was added to a solution of methyl

4-(3,4-dimethoxyphenyl)-4-oxo-2-butynoate (47 mg, 0.2



(1H, d), 7.57 (1H, d), 7.64 (1H, dd). 15 EIMS: mz 411
(Merr]+1). A solution of triethylamne (27 ng) in nethyl ene
chlori'de (0.5 nl) was added to a solution of nethyl 2, 3- '

di br ono- 4- ( 3, 4- di net hoxyphenyl ) - 4- oxobut anoate (49 ng, 0.1 mmol ),
prepared above, in nethylene chloride (0.5 m). 20 The m xture was
stirred at roomtenperature for 15 mn ang then heated under refl ux
with stirring for 2 hr. The m xture was then treated by a

conventi onal %tothd,(lgrgggn??%gtegle)l C{%%l@reg%gﬁgy]@@% puipj £ i Sﬁi‘.’x@é{réo\bé@“

chr omat ogr aphy on hexan acetate) to give the
title 25 carpioured asta 1p8I°Cooer Vit dir ( 21Thyg, reE@tion solution was

err]HHNVR (CDA 3): [err 3.89 (3H,,8),.3.95 (3H,. S), m3.99 __. 3H. s),
6oon (1h d), cPrsenratey Spdds Fgutep Spr8sbitt. O ggtegigus, ks ©
(Merr]). pudiftiefdredbgt e cAlurt hykhrémé8o4rBbARt haxyphenyliad- oxet 2- 30

but ynoat e The procedure as descri bed abqve in connection with
I nt er neditat e ANRERNS(SEANEd 3L IR EDar kP e hyf §pg_&pgﬁgm§pmpound (low
4- (3, 4-di met hexphe M dedr P aN0RS and, 7 39, agrﬁ%hi%tﬁ@lar compound

49 formof a diastereo mxture as a colorless am (m xi ng

ratio = 63 as g7)lightorMeldowsdiogm di0 ag, SRyl - 4- (3, 4-

di met hoxyphenyl.) - 4. 8%9- 25, te (4.8 g, 18 mmol) in nmet hyl ene
chl ori de (5oo¥4r%l”$ %’a?%‘ a%s%%gﬁ ‘of bromine (1.1 5 nl) in nmethylene
chloride (100 m). Hh¥M8i asti€P8d.im xéur&.71 (3Hwas)used in the next

ti ith tipn. Maj t: 48
(Coejerr [ 8TE R ET 297 435y ) "HRRSIIS SO B, o
(2H, q), 4.846.HA (DH, W6 6.82 (1H,1H) d)7.55 9RH,1H) d)7. 8 UK, 1HIAD)

7.66 (1H, dd EIMS: m 424 err M nor
conpogent: [é?r%%—ﬁﬁﬁ’(éﬁC[err]): ferr] (¥F38 ]%3H,'t), 3.96 (3H
s), 3.98 (3H s), £B36:(1lh/=x) 424 Q¥'(1H d),

High polar compound :

15 'H-NMR  (CDC1,): & 3.60 (3H, s),
3.64 (3H, s), 3.81 (3H, s), 3.85 (3H, s), 5.43 (2H, s),
6.57 (2H, d), 6.60 (1H, d), 6.77 (1H, d), 6.99 (2H, d),
7.25 (1H, 4d).

EIMS: m/z 412 (M +1). _

20 Intermediate 5 Ethyl 5-(3,4-dimethoxvbenzoyl)-1H-1,2,3-
triazole-4-carboxylate .

In the same manner as in Intermediate 4, a solufion
of 4-methoxybenzyl azide (1.8 g) in toluene (10.ml) was
added to a solution of ethyl 4-(3,4-dimethoxyphenyl)-4-

25 oxo-2-butynoate (intermediate 2) (2.4 g, 9.2 mmol) in
toluene (80 ml). The mixture was stirred at 100°C for 18
hr. The reaction solution was concentrated under reduced’
pressure to give a mixture of ethyl 5-(3,4-
dimethoxybenzoyl)-1-(4-methoxybenzyl)-1H~-1,2,3-triazole-

30 4-carboxylate and ethyl 4-(3,4-dimethoxybenzoyl)-3-(4-
methoxybenzyl)—lﬂ—l,2,3—triazole—5—carboxylate as an oil.
The oil was wused in the next reaction without

purification.



5.65 (1H, d), 6.94 (1H, d), 7.59 (1H, d), 7.67 (1H, dd). El MB:

mz 424 (Merr] +1) 15 A sol ution of et hyl

2, 3-di brono-4- (3, 4- . di met hoxyphenyl ) - 4- oxobut anoate (4.76 g, 11.2
nmol ), prepared above, in nethylene chloride (20 m) and a
solution of triethylamine (4 g) in nethylene chloride (5 m) were
subjected to reaction and treatnment in thegssame 20 nmanner as descri bed
above in connection with Internediate 1. The crude product

was purified by I hr ghyhpg nsllc | (31, t),
g?%r“qyomponenge i t?ﬂﬁy 191 S 2. 8¢ 3 H4 é

(hexane/ et hyl aceta npound
829 as -a yeBlL.éw (3H, <rys3#M8 ¥, s), 3. ?%rKPHIrNNR, 4(0:@0(2)1{, [enr]

%2; E?E 8: ‘;‘gé f’ﬁ' (,1|_§ %&ﬁ) 2H, d),3”g es?é];}js?» (2H2663)8, err,] J,H d),

I nternedi ate 3 . Byhyhu,4d64, 57dl3[|.ret(h]m<yd2 n| trophenyl) 4- 30

0XO0- 2- but ynoat e ocedure scri ped % n connection
With Interrred?’%f‘@rlcﬂﬁgorl‘ t'eatl'éd\n"{po ga)r'e t hit Pg 53%1 bl '%0

4- (4, 5- di met hoxgy2- iijt,r opheny| 3 4-HX0 byt%loaa@ §B374.99, (2H, q), 5.82
50 100% |ntheformof a diastereo mxture asI|g7 oi |
(mixing ratio #2H,:s)) ¢r®ma &AWtEPHn B et h3$ KH, d), 63 "5, aa),

(4, 5-di net hoxy726§|tﬁgph§§|yl) 4- oxo- 2- but enocate (199 ny, 0.6 mol)
in nethyl ene chlori m) and a solution of 5 bromne (0.04 m) in

met hyl ene chl ori de A(&lﬁtylre offhghe abovedicayter PEodisE urter ifdsroreagetact he
o] re G (OoRELarr|7:or &y hes8 dlsope (g2 P Wi MEREEE i,
q), 5.03 (1H, d):;rfsmz; §1HO0QY, f6roR 18r. (Ike eact.ied (dikteye was
M nor COnponen%onéghtratggDC%heJ(¥gduce&3 fesSu%Q: 4E9%yl acetate was
added to the residue. The mixture was extracted with a
saturated aqueous sodium hydrogencarbonate solution. The
15 aqueous layer was neutralized with hydrochloric acid and
again extracted with ethyl acetate. The organic layer
was washed with brine solution and dried over anhydrous
magnesium sulfate. The solvent was evaporated to give tﬁe
title compound as a light yellow solid (2.9 g, 91% in two
20 steps) .
'H-NMR (CDCl,): & 1.23 (3H, s), 3.95 (3H, s), 3.96
(3H, s), 4.31 (2H, q), 5.59 (2H, s), 6.87 (1H, d), 7.41
(1H, 4dd), 7.62 (1H, dj.
Intermediate 6 Ethyl S(or 4)-(3,4-dimethoxybenzoyl)-1-(
25 4-methoxybenzyl)-1H-1,2,3-triazole-4 (or 5)-carboxylate
(a) A solution of butyl lithium in hexane (1.58 M,
0.24 ml, 0.39 mmol) was added at -78°C to a solution of 4-
bromoveratrol (50u1l, 0.35 mmol) in tetrahydrofuran (1.5
ml) under an argon atmosphere. After 15 min, this
30 solution was added at -78°C to a solution of diethyl 1-(4-
methoxybenzyl)-1H-1,2,3-triazole-4, 5-dicarboxylate (117
mg, 0.35 mmol) in tetrahydrofuran (1 ml). The mixture

was stirred for 40 min. A saturated aqueous ammonium



(6H, s), 4.31 (2H, q), 4.91 (1H, d), 5.25 (1H, d), 7.02 (1H, s), 7.65

(1H, s). Di i sopropylethylamne (74 [err]l) was allowed to act
on 15 the product (90 ngy, 0.2 nmol), prepared above, in

nmet hyl ene chloride (1 ml). The crude product was purified by colum
chr omat ogr aphy on silica gel (hexane/ et hyl acetate) to give the
titte conpound (17 ng, 29% as a yelglzow crystal powder. 20

Thi s conmpound may al so be produced by oxidizing ethyl
4- hydr oxy- 4- (4. ﬁé@:i@é hoxy %&1 tﬁa%pgﬁagg) t8 PHéy{'&ﬁ%@lon sol 1836 beg d n

Synt hesi s Exanp 11n net ene chlori active manganese
di oxi de under wonbteme ong erxhracoed with edmmhlanﬁidﬁ&u efamplog,gaatia oom

f 6 __1.36 H, t),
Zegtl)ez g}_lurg) Oil %g més \%%}_{Fd s‘“jlt}}l _izaﬁzu(r]ﬂ;‘ ’gc\]/)%r(lf’eoes lﬂl}lo& ami:l % s
| ntermedi ate %heMsbbyknt 5a$3£4ﬂﬁbﬁatbdxybeﬁé0¥bb1Bué4was pUllfled by

th b z 1)-1H 1,2, 3-triazol e-4-carboxyl ate and net 4- (3,
T ] o NG S QA ey b Ryt ) Lo 1l (2 LhaLY mogg ate/hexane)

i azol e- 5-carboxyl gti&e the tltleﬂc P Hfa 4SHE§P@XMQﬁF5Mhda4'6@emg (37
ng, 0.2 mmol) in toluene was added to a solution of Ayl

4- (3, 4- dlnetho&9phenyl) ANhgxo-B buW? Ygte of (47ilgga og@l thin-layer
51 ”“D|&hf&ﬂé@é&?ggﬁ§eoﬁ)siPléQl&@P%ﬂﬁ}lﬁLPMFiE%%c@&ﬁ%u%gr@a%he

stirred at 100[err] C for The reaction so
concentrated uRdBe PEIFIESpricss e ma]ﬁna¢qmpqn$ntmag the miptnkéied by

col um fBrOﬂBE&8r§£§ylt18?| i Sbihd £ é%glne o8 ne/%%%%rs?%%éé&%) to

give the title co ess ol | and
hi gh. pol ar codb@ﬁﬂdnedlateaé aolagMM1@EﬂlenndmpuuddM) mg, 51%). . Low

I d _ N err] 71 (3 , »S), 10
5072 (3Hs). 3 87 (YR Ebétgs’\’%?#%f FLoky (D8 (3§I (35 o8

(3H, s), 3. 92 (3H, s), 4.18 (2H, q), 5. 51 (2H, s), 6.64
(2H, d), 6.67 (1H, d), 6.86 (2H, d), 7.07 (1H, dd), 7.31
15 (1H, d).

EIMS: m/z 425 (M').

(b) A solution of 4-bromoveratrol (183 mg, 0.84 mmol)
in tetrahydrofuran (1 ml) was -added to a mixture of
magnesium (33 mg, 1.36 mg atom) in tetrahydrofuran (1 ml)

20 at room temperature under aﬁ argon atmosphere. After 20
min, the reaction solution was heated under reflux for 30
min. A minor amount of iodine was added thereto, followed
by stirring for additional 20 min. The reaction solution
was added to a solution of diethyl 1-(4-methoxybenzyl)-1H-

25 1,2,3-triazole-4, 5-dicarboxylate (218 mg, 0.84 mmol) in
tetrahydrofuran (1 ml) under ice cooling. The temperature
of the reaction 'solution was raised, and the reaction
solution was then stirred at room temperature for 3 days.
A saturated aqueous ammonium chloride solution was added

30 to the reaction solution to stop the reaction. The
reaction mixture was treated in the same manner as in step
(a) and purified by column chromatography on silica gel to

give the title compound (68 mg, 19%).



6.80 (2H, d), 6.82 (1H, d), 7.26 (2H, d), 7.58 (1H, dd), 7.62 (1H,

d). EIMS: nmlz 411 (M) H gh pol ar conpound: 15

[err] H'NWR (CDA 3): [err] 3.60 (3H, s), 3.64 (3H, s), 3.81 (3H
s), 3.85 (3H, s), 5.43 (2H, 5s), 6.57 (2H, d), 6.60 (1H, d), 6.77
(1H;, d), 6.99 (2H, d), 7.25 (1H, d). EIMS: nlz 412
(Merr] +1). 20 Intermediate 5 Ethyl %54(3, 4-di met hoxybenzoyl)-1H1, 2, 3-
triazol e-4-carboxyl ate In the sane manner as in Intermediate 4,

a sol ution Int@&mé QEE O%ybﬁ
added to a sol i on

0XO0- 2- but ynoat ¢

(80 m). The mgltlmle vvas43tk5r%d Si Jeg%C I(g 218n1tlob2r zJQ‘iiref‘Ct('llon
solution was c

m xt ure of metthykybebzfI)41H~-1, 2,di-heibox kboxg¢late
(4-nethox enzyl) 3-triazole- 30 4- car | at e nd ethyl
4- (3, 4-di thoxybeni )€&$ fame  manner as t%?%@rmed15% 4-
met hoxybenzyl )m'el'dhl)x%ﬁb%ﬁzrylazaoiﬂté caqucyi ahgsaadaadOtb a solubien @f

was used in the next reaction Wit purlflcatlo

52 eﬁﬁpér c%nb%n%n@lmeﬁﬁﬂ%¥T¥T@ﬂ$RQH§§q¥%rj%‘OXQ?QWHUtYQPQP?
(3H t), 76%1 (3bh 083 m?ho&? (%@nt%)e’sl%e%lz a(s?"'lde§&rlﬂeé8a(>%ble D
5.51 (2H, s), 64 ( H, d d), 7 (1H,

dd), 7.31 (1H, cepnecgion Jith Mrrt@rrrr@ﬁwﬁer&,z {rert Hiwm 6@0@13 [Té]rer]
L3 CMao), fudorg oloHesspgd 86 688 hp SESEN ghe Loyl o)
7.68 (1H, d) solution wah rdonaend reftedhe dﬁuyereﬁud@epwgdu@urified by
trifluoroacetiEolumn chromatography on silica gel (hexane/ethyl acetate)
to .give yellow crystal powder (low polar product: high
polar product = 2 : 3 mixture) (19 mg, 73%). The Rf value
15 of thin-layer chromatography on silica gel and ‘H-NMR
(CDC1,) spectrum were the same as those for compounds b-1
(high polar product) and b-2 (low polar product) prepared
in Synthesis Example 1.
Intermediate 8 Ethyl 5-(3,4-dimethoxybenzoyl)-2-(1-
20 isgpropoxycarbonyloxy—Z—methylpropyl)—2H—1,2,3;triazole—4—
carboxylate '

p—-Toluenesulfonic acid monohydrate (482 mg, 2.5 mmol)

and isobutylaldehyde {3.4 ml, 37 mmol) were added to a
solution of ethyl 5-(3,4-dimethoxybenzoyl)-1H-1,2,3-tria

25 zole-4-carboxylate (7.7 g, 25 mmol), prepared in the same
manner as described above in connection with Intermediate

5, in . methylene chloride (115 ml) under an argon
atmosphere at -20°C. The mixture was stirred at =-20°C for

one hr. Carbonyldiimidazole (6.2 g, 38 mmol}) was added

30 thereto, followed by stirred at -20°C for additional one
hr. Isopropyl alcohol (20 ml) was added thereto. The
mixture was cooled to -30°C. Trifluoroacetic acid (5.8

ml, 75 mmol) was added thereto. The mixture was stirred at



10 acid (7.9 m), and anisole (1.2 g) was heated with stirring

at 90[err]C for 2 hr. The reaction m xture was concentrated under
reduced pressure. Et hyl acetate was added to the residue. The

m xture was extracted with a sat urated agueous sodi um

hydr ogencar bonat e sol uti on. The 15 aqueous | ayer was neutralized with
hydr ochl oric acid and again extractgg with ethyl acetate. The
organi c | ayer was washed with brine solution and dried over anhydrous
HBQHESIUH1SU|f@6@m I@ﬁ %QEYQEE W%&'QM?pratQQHé)ﬁHéﬁtﬂdﬁ3solutldﬂtwgs
conpound as a lig P

| ow solid g 91% in two 20 steps).
[err] H NVR (cmaated[lew]a cpnzrsn(csﬂna ) mezhosl (B rHriBiep by col\elsm s),

G T Peardbeitny, pRE e (el " Bharne/ERT, AiareiDees 1

4- nEthoxybenzy@jvéFkheZﬁiﬂﬂeEﬁﬁﬂpbuhdcms5)-Cﬂﬂbmﬁ¢batdlqu1d (10.9 (@) A

solution eé¥ ithiumin hexane (1.58 M 0.24 m, 0.39 nmol) was
added at 78[ ]%? 0 a solution of 4-: - bronoveratrol (50p1, 0.35
mol) in tetrahydrolfﬂuma (1¢&pc1,): &v)o.smdsH, @p, argen(3mfn@spherz?
After 15 mn, _this sol ution was added at -78 err]Cto a solution of
di ethyl 1-(4- (3H, Ffét héx%erﬁw)dMﬂ 333-(BH afBIre-2, 76 5L cdibox3i 34 e
(117 g, QH§5s)”W@|b6'Q3Het£PhY§r§ﬁUﬁﬁP Q& ”M)9O The, Nsxhtye 6.54 was
stirred for 40 A’sat ur at ed aqueous ammon i um

53 chl OHHJIre ‘@ol Lﬁifb‘h Wb atlded 40 tHEr ghot iTo®4sdliyi 6. The -

m xture yp@s ext ractfé(}?%g I he s hYle Acgral £ | The organic | ayer was
washed wth saturat r

i ne solutlon and drled The solvent was

evaporated. T
silica gel (etﬁ
si ngl e conpound
thin-1ayer i
t he

70% nitric acid (1 ml) was added to ethyl 5-(3,4-
15 dimethoxybenzoyl)-2-(l-isopropoxycarbonyloxy-2-

methylpropyl)—Zﬂ—l,2,3—triazole—4—carboxylate (86 mg,

0.19 mmol) as Intermediate 8 under ice cooling. The

mixture was stirred at that temperature for 30 min. The

reaction solution was poured into ice and then extracted

20 with ethyl acetate. The organic layer was washed with a

saturated aqueous sodium hydrogencarbonate solution and

saturated brine solution in that order and dried over

anhydrous magnesium sulfate. The solvent was evaporated

to give the title compound as a single compound (49 mg,

25 52%). The Rf value of thin-layer chromatography on silica

gel and ﬁkﬁmm.spectrum were the same as those of the title
compound of Example 20 (a). |

"H-NMR (CDCl,): & 0.72 (3H, d), 1.05 (3H, d), 1.25

~ (3H, d), 1.28 (3H, d), 1.44 (3H, t), 2.56 (1H, m), 4.00

30 (3H, s), 4.08 (3H, s), 4.49 (2H, q), 4.85 (1H; m), 6.35

(LH, 4d), 7.06 (1H, s), 7.62 (1lH, s}.
Example 1

1-(1-TIsopropoxycarbonyloxyvethyl)-7, 8-dimethoxy-4(5H) ,10-



sane as those for the major conponent of the m xture of 10 two position

i sonmers obtained by the conversion of Internediate 5 to a
triazol e conmpound. [err]HHNVMR (CDC13): [err] 1.08 (3H, t),
3.68 (3 H s), 3.88 (3H, s), 3.92 (3H, s), 4.18 (2H, qg), 5.51 (2H,
s), 6.64 (2H, d), 6.67 (1H, d), 6.86 (2H, d), 7.07 (1H, dd), 7.31 15
(1H, d). EIMS: mlz 425 (M) 56 (b) A solution of

4- bronmoveratrol (183 ng, 0.84 nmol) in tetrahydrofuran (1 n) was
added to a -m ergﬁooﬁgj—%fZ,3D@EP§§6#!E4,353—¢§?[11]]}Jé@é&ﬁﬁgﬁ(élﬂastltuted

t et rahydr of ur an roomtenperature under an argon at nosphere.
After 20 sl R A:FTe Ot ([ IR0 PP dreat & Yol ifH WX o8-
mn. A mnor a 0 irri

for additional r j ]

of diethyl 1-(4zepthn @&ﬁ enzﬁthtéﬂ- 25at ZlZPﬁbﬁitﬂﬂﬂﬂﬁ 4 EﬂﬂicarbnﬂmLate
(218 ng, 0.84 nnDI i under_ice cogling.
The tenpeéatur' e Ghaxyed (g L0sdioxort i on
sol ution was thgg- itEfBeﬂrﬁézdmnD E@EEH)GPMibélﬂi;?aiﬁlrfe d@i&stltutedAa%a'Gur ated
aqueous ammoni um chl ori de sol uti on was added 30 to the reaction
solution to stBgsikdondacti on. The - reaction mxture was treated in

the same-manner as llnzmthyllsegkogw pEékaﬁQto <<z‘0|s§ma chnambegharhy
on silica gel to ive the title Conpound (68 ng,
54 | nt ehffé‘eﬁome@carbemwe 54, 5n%|)| ree hox pdded ttrmb@nz@wymn of

(4- met hoxybenzyl k- |k I _at t hyl
4- (4, 5- d:’gr?et hozyh2 dnfﬂ%r&%&r?}zod ff?ﬂlqoél&%r%%ﬁngt %ox bgjr%%zlc’lo [Ifjl-% Eg (1]
3-triazol e- 5- chebérygkatiae 5(Synthesis$n Exampl$aﬁ@ mﬂnﬁé¥ gas in N, N-

I nt er nedi at e o yl |d ) to

sol ution of élmeé{l%lpnﬁan@% (?yob?rp'ﬁo%y % £% g%yf-“;% ﬂ%%% buirfl/lﬁoate

(17 ng, O.O055mamthye wapntsidgireed ads @k@cfpbed&ﬂkwe i Bhe solvent was -
evaporated under reduced pressure. Water and ethyl

15 acetate were added thereto. The organic layer was
separated. The organic layer was washed with water and
saturated brine solution in that order and dried over

anhydrous magnesium sulfate. The solvent was evaporated

under reduced pressure. The resultant mixture was
20 repeatedly purified by column chromatography on silica gel
(hexane/ethyl acetate). As a result, the compound

substituted at 3-position (275 mg), the compound
substituted at 2-position (55 mg), and the compound
substituted at 1 -position (66 mg) were obtained each as
25 vyellow powder in the order of elution.
l1-(l-Isopropoxycarbonyloxyethyl)-7,8~dimethoxy~4
(5H) ,10-dioxo-1H-1,2,3-triazolo[4,5-c)[1l]lbenzazepine
(substituted at l-position)
'H-NMR (CDCl,): & 1.24 (3H, d), 1.29 (3H, d), 2.14
30 (1H, d), 3.98 (3H, s), 4.08 (3H, s), 4.80 - 4. 90 (2H, m),
7.10 (1H, s), 7.74 (1H, s), 7.80 (1H, q), 11.07 (1H, s).'
' 2-1-Isopropoxycarbonyloxyethyl) -7, 8-dimethoxy-4 (5H), -
lO—dioxo—2ﬂ—1,2,3—triazolo[4,5—c][l]benzazepiné



connection wth Internediate 3, in toluene (1 m) . The 10 m xture was

stirred at 60[err]C for 20 hr. The reaction sol ution was

concent r at ed. The residue was purified by col utm chr omat ogr aphy on
silica gel (hexane/ethyl acetate) to give yellow crystal powder (I ow
pol-ar product: high polar product = 2 : 3 mxture) (19 ng, 73%. The
Rf val ue 15 of thin-layer chromatograply? on silica gel and [err]H NWVR
(CDC13) spectrum were the sanme as those for conmpounds b-1 (hi gh pol ar
product) and b(salk(gﬁv&glﬁcg@raborza%@%tlklgmpar ed in Synthesis Exanple 1.
Internediate 8 di met hoxybenzoyl )-2-(1- 20 :

hyl
|sopropoxycarbonyloﬁyb@ﬁ%nﬁQQﬂlp?Op@I)l %1+13H2 d24tﬁ| Zol @Hg- d), 2.06
car boxyl at e 4PD nesul f at e ( 2
mol ) and |’sgk))tﬁtyl'ap-d ls/deg}J g%@nf\ﬁ‘ R@%\ere a%%edﬁgon%’
sol ution of etéhyd5 5-1(B, 4)di ﬂeﬂﬁoxyﬁenmyl YSIH—(ZLHZ 8)trPa925(1H, s).
zol e-4-carboxylate (7 epared | S manner as
describeggabove|r1%oh%egFPgﬁQﬁQ§9q?%éﬁﬁ¥é°§¥€%hJ¥3 gng ﬂlW§ ﬁﬂﬂ%m
chloride (115 (88) undediax®3@nl, 2, 3- tatinmsphbend ,&-c P0i ebeheazBpe ndE Xt ure
was stirred at -20[er

bon | di i m dazol e 6.2 g, 38
mol ) was addéEQﬂ?oun4Iﬁggﬁﬁ&tuFSPIBﬁea B9S§FFPPédyat -20[err]C fér °

addi ti onal one lgh MR I@Q@Qopyl5atpqnpl(3ﬁ20dnj)1mgs q@@edcghemeUQ

The m xture was cooled to -30[err Trifl uoroacetl c aC| d (5.8

m, 75 mol ) wddHadded ﬂh@?eﬁ%ﬂl THe ]ur@%sssxtl‘lrrerﬂ at? (2H,” m),

55 10 00 5eMeakat ‘ér)e f70'901£?1ﬁr ), Theof eagfyi 0&} soguggonmfass)

treated by a conventi onal ‘met'hod and purlfled by col

chr omat ogr aphfxempdiel 2ca gel (hexane/ et hyI acet at e) to give the title
conpound as a-Ccql_gyl P{ Oy : ] H NMR

(CbA 3): [err
d), 1.33 (3H, 2d

q), 4.90 (1H 8 EEEbn 547 8-dimethoxy-4 (5H), 10-dioxo-2- (pivaloyloxyme

15 th -2H-1,2,3~triazol 5~ libenzazepine (substituted

1 Xxyme 1)-3H-1 3-triazolof4,5-c benzazepine
(substituted at 3-position) '

The title compound (345 mg, 89%) was prepared as a

20 mixture of three compounds from 7,8—dimethogy—4(5§),10~

dioxo-1H-1,2,3-triazolo(4,5~-c] [llbenzazepine (Synthesis

Example 1) (296 mg) in the same manner as in Example'l,

.except thatipivaloyloxymethyl chloride and sodium iodide
were used instead of l-iodoethylisopropyl carbonate. This
25  was ‘purified by column chromatography on silica. gel
(hexane/ethyl acetate) to separate three isomers as yellow
powders.
7,8-Dimethoxy-4 (5H),10-dioxo-1~(pivaloyloxymethyl) -
1H-1,2,3-triazolo[4,5-c] [1]benzazepine (substituted at 1-
30 position)
'H-NMR (DMSO-d,): 6 1.13 (9H, s), 3.85 (6H, s), 6.74
(2H, s), 7.18 (1H, s), 7.70 (lH, s), 11.48 (1H, s).
7,8-Dimethoxy-4 (5H),10-dioxo-2- (pivaloyloxymethyl) -



(1H, d), 6.89 (1H, d), 7.47 (1H d), 7.64 (1H, s) 10 TSPMS: ml z
464 (Merr] +1). Internmediate 9 Ethyl

5-(4, 5-di met hoxy- 2-ni trobenzoyl) - 2-

(1-i sopropoxycar bonyl oxy- 2- net hyl propyl ) - 2H 1, 2, 3-

triazol e-4-carboxyl ate 70%nitric acid (1 nl) was added to et hyl
5-(3,4- 15 di nmet hoxybenzoyl ) - 2- (I-|soprqﬁpxycarbonyloxy 2-
met hyl propyl )-2H 1, 2, 3-tri azol e- 4- carboxylate (86 0.19 mol)

as lnternEdlat§§§#O?g§ot%$%zg9dhhng—c][1 aze tgﬁhgfgiﬁfédreﬁjfﬂ

that tenperatu 2ALt 1'on was poured 1nto
ice and then egosdetie)20 w th ethyl acetate The organi c Iayer mas
washed with a .Ssat ur at ed a ous, sod dr oge o] n and
saturated brine sol ulli R hDMEHat rdér ]anjdélgl% njcasrzp @ rﬁ? 05
magnesi um sul f gtzgr, e selyeniowass)evaparated, s), I.cszglme{trse Lt 617
conpound as a S|ngle conpound (49 ng, 25 529%) . The Rf val ue of

t hi n-1 ayer® chr ddivography on S|I|ca o geI and ' H NVR spectrum were the
same as those of the td—tdﬁ‘m th Nty FAMY & i3 (R thyl) -
Cerr] HENVR (DG [er ]y Tamerhexy o p IR Fo R (3H, ﬁ’)l R roxyme 430 d

1.28 (3H, d), BH44, 2(3HUL§ZOIZQB‘B (51-H] [ﬁrﬂbenzeaersme E(LB}$tl§i)ute4i@$ @3H
s), 4.49 (2H, 51%1%% (1H m, 6.35 (1H, d), 7.06 (1H, s), 7.62 (1H
S). Exa 1- (1- Isopropoxycarbonyloxyethyl) -7,

8- di met hoxy-4 (5H) HeNMR (DMSO- d) § 1.12 (9H, s), 3.83 (3H, s), 3B@6

di oxo- 1FL 2, 3- Io[4 en I bsti t-yt e t

1- p05|t| (é (1- goﬁ%dﬁ%x@%& Hyﬁgéﬁgﬁwﬁ %3 f Y (1 di wgth§% -E(SH)
, 10- di oxo- 2H—1(2H3 @nlazolo(4 5- c] [ 1] benz azeplne(substltuted at
2-position), and 5 i sopr opoxycar bonyl oxyet hyl) -7,

8- di et hoxy- 4 F§ﬁ?9——%é dIOXO -3H1 2,23-triazol o[ 4,
5-c][1] benzazeping

1-

Fodoet it soBcghlT carunats (7 87 Gl g Soun

15 (3a) Ethyl 5—(4,5—dimethoxy—2jnitrobenzoyl);1ﬂ—1,2,

3-triazole-4-carboxylate (Synthesis Example 2) (70 mg) and
p-toluenesulfonic acid monohydrate-(l7 mg) were suspended

in methylene chloride (10 ml) under an argon atmosphere.
Paraformaldehyde (6 mg) was added thereto. The mixture

20 was stirred at room temperature for 30 min. Pyridine
(0.05 ml) and ethyi chloroformate (0.04 ml) were added
thereto, and the mixture was stirred at room temperature

for one hr. . Further, pyridine (0.02 ml) and ethyl
chloroformate (0.04 ml) were added thereto, and the

25 mixture was stirred for 10 min. The solvent was
evaporated under reduced pressure. Ethyl acetate (15 ml)

and a saturated agueous sodiﬁm hydrogencarbonate solution

. (10 ml) were added thereto, followed by separation. The
organic layer was washed with a saturated aqueous sodium

30 hydrogencarbonate solution (10 ml) and saturated brine
solution (10 ml) in that order and dried over anhydrous
magnesium sulfate. The solvent was evaporated under

reduced pressure to give ethyl 2-



hydr ogencar bonate (919 ng) were added to a solution of 10

7, 8-di met hoxy-4(5H), 10-di oxo-1H1, 2, 3-tri azol o[ 4,5-c] [1] benzazepi ne
(Synthesis Exanple 1) (1.00 g) in N, N di met hyl f ormam de (20 m)

under an argon at nosphere. The m xture was stirred at 60[err]C for 18 .
hr. - The sol vent was evaporated under reduced pressure. Wat er
and ethyl 15 acetate were added th to. The organic |ayer was
separated. The organi c Iayer was washed wth water and sat ur at ed
brine solution ,n rJ V, hydr u

sul fate. The sc‘l‘:vte Was Ceifve%f)’o;\g%ceoid!yﬂeo”?g%ders rgguésgdgggr}%gg{})re%y 125
resultant m Xhulteobwa&o’gzﬁ) -2H|Lepea13€dh:yapullief—iéledaln;boagllam calsrcmalnc_gﬁaphy

on silica gel Eexane/ t hyl 3 ?t at e) As a result, the
conpound y&bovi t™93- 538 tion (275 my), the compound
substituted at 2- I?JHSNMROQCDt§5) ng), 1.2 (3the t)conpound(3n, t), 4.01

substituted at -position (66 ) wer e obtal ned each as 25 yel | ow
powder in% he dr3é11er sdfr ed 143 oh3H, s), 4.25 12H q), 4.49 (2H, q), 6.21

(1-1sopropoxyc onyhoxyepbyl ) 17, dh hox :
(5H), 10- di oxo- ﬁl?l-ﬂi,%)é trpgzo%gmsg rr[%%] benzazepl ne (substituted at
1- posi tion) EIMSTH NNR 4@20(81)) 6 1.24 (3H, d), 1.29 (3H, d),

2.14 30 1H, d), 8 (3 2 _
7.10 (1H, s§, 7.721 ((%H? s§E{9h% (1H ‘% ’if‘)oaf%dfgplo’ﬁﬁ“e&%l( 15- 1,5
2-1-1sopr opoxydambbhgkpx&ﬂthtymbeﬂzo38]:)d-tZE{hcﬁgy}iltJ(JEd-i)qle 4-carboxylate
10- di 3-t I |]b

57 0 (SUB?PI tlﬁq)”d%ét%pg‘r[ﬁésﬁtl? 0%3:[5 ] @az)azeg n[%lrsrﬁ%ﬁ\ﬂ? %E:Dcﬁt[}éyrlr])
[err] 1.27 (3Hacd}atd. 81 mIBH PH112406n hydroxi(de, (1 mg). Gy 3i-cﬂ,dei:) to4 06
S)’H 9_8)97 ?1ﬁ5 _ylel Q%SOJguztl_konn) The mlxture( %v'gs Sgtlrr%g 1nH ac])hyd7

3-(1- |SOpr0p0X¥%ﬁ6Bgﬂ)éhr@X)éQt B e 7té3np§€f§iidl@<>’fcﬂr 15 hr. The reaction
(5H), 10- di oxo- 3H— 1 triazolo[4,5-c][1] benzazep| ne ound

substituted atS8 BB%PPl yap filtered thuquah [EedwEq codlper rf]lﬁtra[tér Mast. 21
(3H d), 1%. 29 b3BHen®katédlénder reduced pressure to give ethyl 5-(2-

amino-4, 5-dimethoxybenzoyl)-2- (ethoxycarbonyloxymethyl) -
2H-1,2,3~triazole~4~carboxylate as a vyellow oil (40 mg,
95%) . |
'H-NMR (CDCl,): & 1.27 (3H, t), 1.33 (3H, t), 3.66
20 (3H, s), 3.90 (3H, s), 4.27 (2H, q), 4.34 (2H, q), 6.15
(1H, s), 6.38 (2H, s), 6.49 (2H, brs), 6.76 (lH, s).
EIMS: m/z 422 (M'). ' _
(3c) Ethyl 5- (2—amino—4,.5-dimethoxybenzoyl) -2-
(ethoxycarbonyloxymethyl)-2H-1, 2, 3-triazole~4-carboxylate
25 (40 mg) prepared in step (3b) was dissolved in écetic acid
(2 ml). The solution was stirred at 100°C for 2 hr. After
the solution was allowed to cool, the solvent was
evaporated under reduced pressure. Water was added to the
residue. The resultant precipitate was collected by
30 filtration, washed with saturated aqueous sodium
hydrogencarbonate solution and water, and dried to give
the title compound as a yellow crystal powder (20 mg,
56%) .



(1H, d), 4.00 (3H, s), 4.01 (3H, s), 4.75 - 4.85 (2H, m), 10 6.57 (1H,

s), 7.90 (1H, s), 7.91 (1H, qg), 8.86 (1H, s). Exanpl e 2 7,
8- Di met'hoxy-4 (5H) , 10-di oxo-1- (pival oyl oxynethyl)-1H 1. 2,
3-triazolo[4,5-c] [|]benzazepine (substituted at 1- _ position),
7. 8-di met hoxy-4(5H), 10- di oxo- 2- ( pi val oyl oxyne 15

thyl)-2H1,2, 3-triazol o[ 4, 5-c] [I]benzazeQ%pe (substituted at
2-position), and 7, 8-dinmethoxy-4 (5H) I 0X0- 3-(piva

| oyl thyl)-3H 1, I 1 tituted
aSySO;)c/)gFtl)cl)ng ﬁ ﬁMk“ ﬁjé&t |J0flza cg]rr%gu]r%d%4éﬁ£‘gngégo/g \%s ‘5?’2 | (uédeas

S 20 m xtur 8.8f6 t{dtke s:)erp@.Eﬂ"Ris(ZHpan, 86d5m(9t(beKs4(5H) 180-(1H, s)l, )
loxo-1H1, 2,3 tria ne Synt hesi s Exanple 1
(296 ny) in thg §§m§,?h\a ﬁ?er ii % 9%’1&%?@ except that

pi val oyl oxynet hyl chlreisi:demgnd s0@i ymt) odi de were used instead of
1-i odoet h%I i sogropyl carbonate. This 25 was purified by colum
chr omat ogPaphy£x88R1gi fi ca gel (hexane/ et hyI acetate) to separate

three isoners as )f%b'b
7, 8- Di met hoxy- _
1H1,2,3-tri az@ 3 2G S pemz@zieaing - 30 position)
[err] H NVMR ( DVBSO d[ ) S 5 ) 7 2H, s),
7.18 (1H s), 7.70 ?fh]’ }g ?ié’48(s%lﬁi3 ‘}‘?ng)e’? a( exdndfe 3 (3bF)

7, 8- Di net hoxy-@E6w)dea- dhako&%obptyalcyﬂoxpﬁBtMytk was used instead of

P L2 SR SRS Sy LR B0, (P g ovgmgBBSH) 7

(3H8 s), 6h54 5214, §}dlﬁ1ethoécyl42-31)1,tr2>b@:ﬁlz©y:ﬂ) -9H- 1%2 ,B7trBazolell-csy.
7 Di met hox vdl oyl oxymet
3H-1,2,3-tri az%?’b{ftal-g% Q]]&[ f]%e%f%ﬁ Eﬁ'%ﬁep([? B§tey \é ﬁul@@t yellow oil

from ethyl 5-(4,5-dimethoxy-2-nitrobenzoyl)-1H-1,2,3-tri

azole-4-carboxylate (Synthesis Example 2) (140 mg) .

15 'H-NMR (CDCl,): & 0.92 - 0.96 (6H, m), 1.44 (3H, t),
1.93 - 2.04 (1H, m), 3.90 - 3.98 (2H, m), 4,00l(3H, s),
4.03 (3H, s), 4.50 (2H, q), 6.21 (2H, s), 7.01 (1H, s),
7.65 (lH, s).

EIMS: m/z 480 (M').

20 - ‘ (4b) In the same manner as in Example 3 (3b), ethyl
5-(2-amino-4, 5-dj.meatllo>§§1>ei1z oyl)-2-
(isobutoxycarbonyloxymethyl)—2&—1,2,3-triazole—4—
carboxylate (148 mg, 94%) was prepared as a yellowish
brown oil from ethyl 2-(isobutoxycarbonyloxymethyl)-5~

25 (4,5-dimethoxy-2-nitrobenzoyl)-2H-1,2,3-triazole-4~-
carboxylate (170 mg) prepared in step (4a).

_ 'H-NMR (CDC1,): & 0.93 - 0.96 (6H, m), 1.27 (3H, t),
01.95 - 2.02 (1H, m), 3.65 (3H, s), 3.90 (3H, s), 3.90

QBH, s), 3.99 (2H, d), 4.34 (2H, q), 6.15 (1H, s), 6.38
30 (2H, s), 6.49 (2H, brs), 6.76 (1H, s).

EIMS: m/z 450 (M").
(4c) In the same manner as in Example 3 (3c), the

title compound (45 mg, 31%) was prepared as a yellow



posi tion) [err]H-NVR (DVBSO-d[err]) [érr] 1.12 (9H, s), 3.83
(3H, s), 3.86 10 (3H, s), 6.70 (2H, s), 7.20 (1H, s), 7.59 (1H, s),

11.29 - (1H, s). Exanpl e 3 2- ( Et hoxycarbonyl oxynet hyl) -7,
8- di net hoxy-4 (5H) , 10-di oxo -2H1,2,3-triazolo[4,5-c][| | benzazepi ne
15 . (3a) Ethyl 5-(4,5-dinmethoxy-2-nitrobenzoyl)-IH1,2,

3-triazol e-4-carboxyl ate (Synthesis Exanpkﬁ_Z) (70 ng) and

p-t ol uenesul foni ¢ aci d nonohydrate (17 ng) were suspended in

met hyl ene chl ori de, (10 und n spher
Par af or mal dehy@@Wd(% rrgéﬁ%&h %ﬂ% ﬁe?gt%mi nE‘j)T e§rr(1?l euizrl}aoﬁbbenz%s stirred
mir00mte”pe”ﬁﬂ§6bh®b§9cmﬁbony?bmyMGEhyl 2ﬂGHﬁQnB)Urmhebhw 4~

chl orof ormate (0.04 n1) wer e retot ? hge m xture was .
stirred at roomatr&?ﬁ‘élr tt?re(l“ mg)f&rep@ﬁg i, step, (¢ pyridine (0.02

m) and ethyl cRv@r O(Igﬂg’@lqe)(o 0g mMo. gwer (331add§¢,tbelset0(3}1a,nch)t he 25
m xture was stirreg for e The sol vent evapor at ed
under reddced pr.éssure. 1EﬁﬁyHl£cemébe 3483 nl3H, s), §n85a(§ﬁfuﬁﬁved3dﬂ%eous

sodi um hydr ogeggﬁr bggﬁte Tﬁwt(bﬁn 7 ﬂslofﬁ}{) Yer e; agidled hesr)etoll 16

foll owed by separatio ofganlc ayer was washed wt
sat ur at ed aquedusi,sadisym 30 hydr ogencar bonate solution (10 n1) and

saturated brine | ution (% in that order and dried over
nagﬁggﬁﬂnrnggifg#%.qb})

anhydr ous The solvent was evaporated under
reduced PESSGIIS to gi ve et hyl 2-
59 5-di
ni t robenzdyl ) - 2
(48 ny, 539 . xo-2H-1,2 i 4(. 6b¢l 1n81 (3H, t), 1.44 (3H
t), 4.01 5 H, , 4. H, 4.2 2H, 2 , 1
) 3 (Sga) 1%3 lr?;e Sme ma?mger ag) xa&xp'fe q% F3a2),
provided that hexyl chloroformate (0.2 ml) was used
instead of ethyl chloroformate, ethyl 2-
15 (hexyloxycarbonyloxymethyl)-5-(4,5-dimethoxy-2-

nitrobenzoyl)-2H-1,2,3~triazole-4-carboxylate (168 nmg,
83%) was prepared as a light yellow oil from ethyl 5-(4,5-
dimethoxy-2-nitrobenzoyl)-1H-1,2,3-triazole-4-carboxylate
(Synthesis Example 2) (140 mg). '

20 - 'H-NMR (CDCl,): & 0.86 - 0.90 (3H, m), 1.20 - 1.32
(6H, m), 1.44 (3H, t), 1.58 - 1.67 (2H, m), 4.00 (3H, s),
4.03 (3H, s), 4.18 (2H, t), 4.50 (2H, q), 6.20 (2H, s),
7.01 (1H, s), 7.65 (1H, s).

EIMS: m/z 508 (M').

25 (5b) In the same manner as in Example 3 (3b), ethyl
5-(2-amino-4,5-dimethoxybenzoyl)-2-
(hexyloxycarbonyloxymethyl)-2H~1,2,3-triazole~-4-
carboxylate (149 mg, 96%) was prepared as a yellow oil
from ethyl 2- (hexyloxycarbonyloxymethyl)-5-(4, 5-

30 dimethoxy-2-nitrobenzoyl)-2H-1,2,3-triazole-4-carboxylate
(165 mg) prepared in step (5a).

'H-NMR (CDCl,): & 0.88 (3H, t), 1.27 (3H, t), 1.31 -
1.43 (6H, m), 1.62 - 1.69 (2H, m), 3.66 (3H, s), 3.90



(2H, s), 7.02 (1H, s), 7.66 (1H, s). EIMS: mz 452 (Merr])

(3b) Et hyl 2- (et hoxycar bonyl oxynet hyl ) - 5- (4, 5-

di met hoxy- 2- ni t robenzoyl) -2H1,2, 3-triazol e-4-carboxylate 10 (45 nmg)
prepared in step (3a) was dissolved in ethyl acetate (1 m).

Pal-l adi um hydroxi de (15 ng) was added to t he sol ution. The m xture
was stirred in a hydrogen at nospherg at roomtenperature for 15 hr.
The reaction solution was filtered through Celite. The filtrate was
15 concentr under pressur i ve, et ly 5~ (( j no- 4,
5- di met hoxybe?\(zoyl) L. 4 hggﬂcaﬁgongrgﬁyg@g WS>, s), 6.
2H 1, 2, 3-tri azi@Hg- zs-carﬁb(b()yl(ﬁ{e axsd, yél WGW(G)HI, (5410 my, - - 959%) .
[err]H—Nl\/R(CDCIS) Il 27 (3 , 1.33 (3H, t), 3.66 20 (3H, s),
3.90 (3H, s), 4. 27E(I[z”g )‘“/124 é‘Z(S ?M ), 6.15 (1H s), 6.38 (2H, s),
6.49 (2H, brs), 6.7®d)1HinSthe same mannekl Mg 11mZxa1ﬁﬁ2e(M€(Brc])) the

(3c) Et hyl 5-(2-am no-4, 5- di net hoxybenzoyl ) - 2-

(et hoxycat bon}'—l%ﬁ?nﬁ?ﬁ?P)deI-leS NG 3688 aE’BFePﬁel?:%ﬁF%ﬂﬁ ated oy powday ny)

prepared in st@p,3b) waghgissol wedid nRcRbig, 8Cidd methox geﬁkb 1The -
solution was stirred at 10[err]Cfor 2 hr. After eso ution was

al l oned to codhexié ooy gamboay 1 ox ymedinpd) at2dt Lnder3 T eddeed peedsure.
Wat er was addg%rtng Qte { 145rﬁ§5dgﬁeaarggelﬂr§§ t@%{prem pitate was

col | ected by I'tration turated aqueous
sodi um hydr ogeﬂdﬁﬂko@‘i@@tgb ati on ahdBIvatdt, tand didded tlo 2§ ViéH,

the titl | 6
bo° |1t COMRIUTG 88 2 B SPNALY IS SPRACEM ), T v q3EO0) L 497 (4
s), 3. 8§8H, (3|-)|,, 9.56. 2N, (KGH Tg)L8 6(1516 62H, 7s)65 7(1158 (slH, 19).,16
7.65 (1H, s), %ﬁ’ Q%H_ brs). EIMS: mz 376 (M)
EIMS: m/z 432 (M').

Example 6

15 2-{n-Butoxvcarbonvloxymethyl)-7,8-dimethoxy-4 (5H) ,10-dio
X0-2H-1,2,3-triazolol[4,5-c]lll]lbenzazepine

{6a) In the same manner as in Example 3 (3a),
provided that n-butyl chloroformate (0.26 ml) was used
instead of ethyl =~ chloroformate, ethyl 2-(n-

20 butoxycarbonyloxymethyl)-5-(4, 5-dimethoxy-2-nitrobenzoyl) -
2H-1,2,3-triazole-4~-carboxylate (166 mg, 86%) was prepared
as a yellow oil from ethyl 5-(4, 5-dimethoxy-2-
nitrobenzoyl)-1H-1,2,3-triazole-4-carboxylate (Synthesis
Example 2) (140 ng).

25 'H-NMR (CDCl,): & 0.94 (3H, t), 1.35 - 1.41 (2H, m),
1.44 (3H, t), 1.61 - 1.68. (2H, m), 4.00 (3H, s), 4.03
(3H, s), 4.19 (2H, t), 4.50 (2H, gq), 6.20 (2H, s), 7.02
(1H, s), 7.66 (lH, s).

EIMS: m/z 480 (M').

30 (6b) In the same manner as in Example 3 (3b), ethyl
5-(2-amino-4,5~dimethoxybenzoyl)-2-(n-
butoxycarbonyloxymethyl)-2H-1,2, 3-triazole-4~carboxylate
(150 mg, 100%) was prepared as a yellow oil from ethyl 2-



5 Exanpl e 4 2- (1sobut oxycar bonyl oxynmet hyl) -7, 8-dinethoxy-4 (5H)

, 1 O-di : oxo-2H 1,2, 3-triazol o[ 4, 5-c] [ 1] benzazepi ne (4a)
In the same manner as in Exanple 3 (3a), provi ded that isobutyl

chl orof ormate was used instead of 10 ethyl chloroformate, ethyl 2-

(1 sobut oxycar bonyl oxynet hyl) - 5- (4, 5-dimethoxy-2-nitrobenzoyl)
-2H 1, 2, 3-triazole-4-car boxyl at e §172 ng, 90% was prepared as a
light yellow oil from et hyl

5- (4, 5-di met ho trobenzoyl H 4-¢c te
(Synt hesi s Exai%l’éuzgo(xl%%aﬁg%")l éoxymeth{'gr)r]%ﬁwz%(%@jmf)@{gw g
0.96 (6H, rlliflﬂol&éitkow 25_ 1,_,Baasraz&é)44{ddntbm;y1a't@o {166. 9&gQZH
n, 4.00(3H s), 3é—l 4.50 (2H, ), 6.21 (2H, s), 7.01
(1H, s), pﬁem%fezcmnsf)tep a) EIMS: mz 480 (Merr]). 20

(4b) In the same mepnefragcbalfxampl eo3ss3H, ahhyli.27 (3up- €2;am.pe- 4, 5-
di met hoxy benzoyl) - 2-
(i sobut oxycar borAd obdfhrettyl - §I31-1 P: 82t (3hzde- £-66 (3H, cg) boRyPat é3H148

ng, 94% was prepageg a§2ﬁh |OWI ;g (2H, CBrovgw]p:-;l fﬁorg’sthglm (2H,

2- (1 sobut oxycar bonyr OXYITE

(4, 5-di net hoxys)2- rﬁ.tErO)béZH,O)szs)Zl-l-éal 8 3t1H,i azol e- 4- car boxyl ate (170
ng) prepared in st 4a) / 450 [err]H—NNR (CDC13): [err] 0.93 -
0.96 (6H m, 1.27 Ttyn/z 13~ 202 (1H m). 3.65 (3H, s), 3.90
(3H, s), 3.90 ((ﬁcSH I8) thd QQan(eQH;lamﬁer 4a84in( Bdamp)le & 163¢1MH, thg,

6.38 30 . (2H,.s), 6.49 (2H, _brs), 6.76 (1H, s). EIMS. iz 450

(Merr])io title CO(‘W@}J%%n (F%emgangzlégnwéﬁ RECPATE QDI ¥eél?§c??w%5

ti“e conmpouneAdie MY, eBhYL Was P epadein@ss asyelihevhoxybenzoyl) -2~ (n-
powder from _ eth 2-am no-4, 5-di net hox benzo

5-
( [ sobut oxycar %%ERWWH?V;OQWEQQY@ t‘?—ﬁaio?e%trlazo ecar S%?%Péi’éafﬁ43
ng) prepared ifs0 ey 4Pepared in step (6b).

'H-NMR (DMSO-d,): & 0.87 (3H, t), 1.28 - 1.36 (2H,
15 m), 1.55 - 1.62 (2H, m), 3.84 (3H, s), 3.85 (3H, s), 4.18
(2H, t), 6.56 (2H, s), 7.17 (lH, s), 7.64 (1H, s), 11.16
(1H, brs). .
EIMS: m/z 404 (M')-.
Example 7 | |
20 2—- (Isopropoxvcarbonyloxymethyl)-7, 8-dimethoxy-4 (5H) ,10-d
iox0—-2H-1 3-triazolol4,5-cl[llbenzazepin
(7a) In the same manner as in Example 3 (3a),
provided that 1M toluene solution (6 ml) of isopropyl
chloroformate was used instead of ethyl chloroformate, a
25 2 : 1 mixture (906 mg) of ethyl 2-
(isopropoxycarbonyloxymethyl)-5-(4,5-dimethoxy-2-
nitrobenzoyl)-2H-1,2,3~triazole-4-carboxylate and ethyl 2~
(isopropoxycarbonyl)-5- (4, 5-dimethoxy-2-nitrobenzoyl) -2H-
1,2,3~-triazole-4-carboxylate .was prepared as a light
30 yellow foam from ethyl 5- (4,5-dimethoxy-2-nitrobenzoyl) -
1H-1,2,3-triazole-4-carboxylate (Synthesis Example 2) (700
mng) . .
'H~NMR (CDC1l,): & 1.29 (6H, d), 1.43 - 1.50 (3H, m),



[err]H-NVR (DVBO-d[err]): 6 0.87 (3H d), 0.89 (3H d), 5 1.88

- 1.95 (1H, m, 3.83 (3H, s), 3.85 (3H s), 3.98 (2H, dd), 6.57
(2H, s), 7.18 (1H, s), 7.65 (1H, s), 11.16 (1H, brs).

EIMS: mz 404 (Merr]) Exanple 5 10 2-

(Hexyl oxycar bonyl oxynet hyl ) -7, 8-di met hoxy-4 (5H) 10-dio
X0-2H1,2,3-triazol o[ 4,5-c][ 1] benzazepi n&4 (5a) In the sane
manner as in Exanple 3 (3a),: provided that hexyl chloroformate (0.2
n) was used 4. 01 -ingtead(eq, ah), 4. ﬂhylz] 55 Chipfqumata,zs - &4

2- 15 (hexyl oxycar bonyl oxy rreth l)-5- 5-di net hoxy- 2-

ni t r obenzoyl )-(2H3é{ 2m B, t |Ja%0049/ c& bo ypét é2/31€/16%) n7g-,04 (1/3183%) mas

prepared as a I|6ght 2yghl 0\§/ %ﬁorplygﬁyl (4 5-

di met hoxy- 2- ni trobenzoyl) 3-triazol e- 4-carboxyl at e (Synthesis
Exanpl e 2) (140 mg)(.7520 The 2 erlr]mlmr(eCD(tIBSP mperrdf Ceigeyl @-90

(3H, m, 5 7 2H m,
4.00 (3H2 ‘lsoPrﬂp&’xyfig%d‘}{’qﬂ gte '(554 “44 §(9ﬁmet)6“ (2H,
S), 7 Oﬂltibbeﬁ?.oyﬂ) —6251-(ll|ﬂ,, 39):r1azole 4- carlﬁﬂ\}ﬁatrd Zarﬁﬂ&t(leerZ—]) 25
552) I5n_tgel S%ngog?ag%&g%c%onréy (eég/3§|—§d3l%tzeézh%txhy2 nltrobSenzoyl)—% I no
(hexyl oxycar benyl, gxymretRwh k- 42Halb02iyl§térlp&‘7@ia&‘e4i in steciﬁr hoxy| atees (149
ng, 96% was prepared as a yell ow oi from ethy

(hexyl oxycar b6ﬁ§‘|c5>@§3ne’trhy1:l)‘1355€me5 magmer n%?hg%ﬁmPlﬁl tF ob%"ﬁ&oyl yFhepp 1,
2, 3-trhgzol eréaeawx@xyf@é@ct Juas ;(Jﬁ% RRARR ldhr%&o(g‘é%)phy on
[err]I-I-NI\/R(CDCI[err]) , 1.27 (3H, t), 1. 1.43
(6H m, 1. 6251llga6<9el(21.1|1e>qﬂne/gtggl egﬂ:agg) tp gpive a 4 : 1 mixture

2

(3ls18) ' md) 2005 (Zekng) - st 34 andidid- 49)5-aibhektPosdHdn 1) 6237
(isopropoxycarbonyloxymethyl)-2H-1,2,3-triazole-4-
carboxylate and ethyl 5-(2-amino-4, 5-dimethoxybenzoyl)-2-

15 (isopropoxycarbonyl)-2H-1,2,3-triazole-4-carboxylate as a
light yellow foam.
'"H-NMR (CDCl,): & 1.25 - "1.30 (3H, m), 1.31 (6H,
d), 3.66 (3H, s}, 3.90 (3H, s), 4.32 - 4.39 (2H, m), 4.20
- 4.96 (4/5H, m), 5.30 - 5.46 (1/5H, m), 6.14 {(1H, s),
20 - 6.36 (8/5H, s), 6.49 (2H, brs), 6.77 (lH, s).
(7c) In the same manner as in Example 3 (3c¢), the

title compound (450 mg, 75%) was prepared as light yellow

powder from the 4 : 1 mixture (610 mg) of ethyl 5-(2-

amino-~-4,5-dimethoxybenzoyl) -2-
25 (isopropoxycarbonyloxymethyl)-2H-1,2,3-triazole-4-

carboxylate and ethyl 5-(2-amino-4, 5-dimethoxybenzoyl)-2-

(isopropoxycarbonyl)-2H-1,2,3-triazole~-4~carboxylate

prepared in step (7b}.

'H-NMR (DMSO-d,) : 1] 1.25 (6H, d), 3.84 (3H, s),

30 3.85 (3H, s), 4.83 - 4.88 (1H, m), 6.66 (2H, s), 7.18 (1H,

s), 7.65 (1H, s), 11.18 (1H, s).

Example_ 8

2- (Benzoyloxymethyl)-7,8-dimethoxy-4(5H) ,10-dioxo-2H-1,2




(2H, s), 6.50 (2H, brs), 6.77 (1H, s). EIMS: mz 478 (M)

(5¢) In the sanme manner as in Exanple 3 (3c), the 5 title conpound (88
ny, 68% was prepared as yel |l ow powder from et hyl

5- (2- am no- 4, 5- di mret hoxybenzoyl ) - 2- (hexyl oxycar bonyl oxynet hyI )

-2H-1, 2, 3-triazole-4- carboxyl ate (145 ng) prepared in step (3b).
[err]HHNVMR (DVMBO-d[err]): [err] 0.83 ( t), 1.24 - 1.28 (6H, 10 m,
1.58 - 1.62 (2H, m, 3.84 (3H, s), 3.86 (3H, s), 4.17 (2H, t), 6.56

2H, s), 7.18 (1H..s), 1H, 11.16 . (1H, brs).

(EI MVS: 2712 432 (‘é{"%‘ﬁﬁﬁﬂgﬁﬁ:ﬁr@%@mﬁ- ('n- But oxycar bonyl oxynet hyl )
-7, 8-dinethoxy-4 (HHhJ 18- dtloe same manner as in Exampﬁe ﬁ (3a),
xo0-2H 1, 2, 3-triazol [,1] benzaz n the sane
manner as in E?ﬁﬁﬁllaLé % anoy 6?1@\? def t(ﬂa't’Sri‘“lo)ut& thstﬁcbfld‘rsrﬁaéi
(0.26 m) was tal%edeth chnst-eddrmatef, a etk pr“cJHLthOfQIWBéﬂ-“nyl 2-

et hyl 2-(n- utoxycarbonylox met hyl) -5-

(4
5- di met howy- 2- rﬁbﬁP@@é’ﬂrﬁdW“)ethyl ) =5- 51-@1139-thpém?enue@b@@mﬁﬂemee

, 869 epake a
r5rg(4 5/?1h \Arrlgfhgiygég quazo%?t?o gﬁ?%?;ggg— ngS tr| azo e gé% oxyF’ate

(Synt hesi s lightanpted 1w (14Dl ngYrors ethyl [éfﬂHHﬁﬂWQMQﬂmaﬂwemﬂ)-
158 (SH?“A?’“at%ébe%@%?lgﬁH“% bas-cPlazorerasdaiiontiito) iypchpeys
(2H, q), 6. ZOEAémpﬂesi) 7202 mg). (1H, s), 7.66 (1H, s) El V5.
e M) e 4ra oo e AR SRR T 4 TR S
but oxycar bonyl pxydgetbyl o 2Hethy2 S&Jc(rzﬂiamln@% cadhaethak&benzoyl( 130 ny,
égOWQ was prep?£8928§1§x¥§'£h¥ﬁ %Hf{051 t?&azole 4-carboxylate (195

ng) was prepared as a yellow oil from the crude product

of 2-(benzoyloxymethyl)-5-(4,5-dimethoxy-2-nitrobenzoyl)

15 -2H-1,2,3~triazole-4~carboxylate (230 mg) prepared in step

(8a) .

(8c) In the same manner as in Example 3 (3c), the
title compound k40 mg, yield in three steps 56%) was
prepared as yellow powder from the crude product of ethyl

20 5- (2~amino-4, 5-dimethoxybenzoyl)-2- (benzoyloxymethyl) -2
H-1,2,3-triazole-4-carboxylate prepared in step (8b).

"H-NMR (DMSO-d,): & 3.82 (3H, s), 3.84 (3H, s),
6.80 (2H, s), 7.14 (1H, s), 7.56 (2H, t), 7.62 (1lH, s),
7.72 (1H, t), 8.01 (2H, d), 11.14 (1lH, brs).

25 Example 9
—{Lauroyloxymethyl)-7,8~dimethoxv—-4(5H),10-dicoxo-2H-1, 2

(3-triazolold4,5~-c]l{l]lbenzazepine

(9a) In the same manner as in Example 3 (3a),

provided that lauroyl chloride (0.37 ml) was used instead

30 of ethyl chloroformate. Thus, ethyl 2-(lauroyloxymethyl) -
5- (4,5-dimethoxy-2-nitrobenzoyl)-2H-1, 2, 3-triazole-4-ca
rboxylate (190 mg, 85%) was prepared as a light yellow oil

from ethyl 5—(4,5—dimethoxy—2—nitrobenzoyl)—lﬂ—l,z,3—tr



(n- but oxycar bonyl oxynet hyl ) - 5- (4, 5- di met hoxy- 2-

ni trobenzoyl )-2H 1, 2, 3-tri azol e- 4- car boxyl ate (160 nm) prepared in
step (6a). [err]HHNVR (CDCl [err]): [err] 0.83 (3H, t), 1.27
"(3H, t), 1.36 - 5 1.42 (2H, m, 1.63 - 1.69 (2H, m, 3.66 (3H, s),
3.91 (3H, s), 4.20 (2H, t), 4.34 (2H, q), 6.15 (1H, s), 6.38 (2H,
s), 6.50 (2H, brs), 6.76 (1H, s). 66 EIMS: nmz 450 (Merr]).

(6¢c) In the sane manner as in Exanple 3 (3c), the 10 title conpound (78
ng, 649% was pr red, ¢ V\%ﬁ; , ; I, 1e S4hylh 40 .

5-(2-am no- 4, gl-a I rreeteﬁllog%%%%‘@lv%%o -nLhGSls E&%?)?ycear l%on(yl oxilllr%t hyl )

-2H 1, 2, 3-triazol'@-4MRartidGl.ated 0.88 168HmY) prepad ed i h. 3¢ epl §Bb) .

%55 1 65 (O it 4B (5 1630 5 g ety M g0 A (8L foa 6T

(2H, s), 7.17 (3, s), 4.63 ((3H, s), 31506 (2H, q)(1H.l&rs)2H, s), 7.03

EIMS: mz 404 I\/[err]n%. Exanple 7 20 2-

(1 sopr opokycar ylsdx'y 't§1'-:yl §1-H7', 5g--di met hoxy-4 (5H) , 10-d
ioxo-2H1,2,3-triazohed 4, Sned [ddbepgazepi ne (7a) In the sane
manner as in Exanple 3 (3a), provi ded that 1M toluene solution (6 m)
of i sopropyl chHe br Bf o Ryt 2R SAERRE | Fi5t BadErA Rty Hrbr ARt e, a
25 2 oo L XL Bl e 45 -1 svl) —

(i sopr opoxycaero(nzyl%ﬁ{/%rrét ﬁﬂ/lg) d%m%gggx%??r‘gty%]%iyg (laUPéxwéxyme@hyl) 2H

ni t robenzoyl ) —2H-2l, ;3 ta i et - rbartydafeat (€ SAndnot HBA%)2-was prepared

(i sopro ycarhonyl ) - 5-di,ne y- htrob ) = _c_ _

1,2, 3-t ﬁ‘?ﬁézol ea-%4- éar%%‘;&é%t gqvlvas%%@ﬁe(paer%]elgllas?af%f?rg%(i?é%et%lf ISOV\/(%’oSam from
et hyl 5- (4, 5-dmegthlooyy22nnktrobbenewy) Y2H-1, 2, 3-triazole~-4-carboxylate

1H 1, 2, 3-tri azgl-e; 4-car, late .(Synthesi.s,Exanpl e 2) (700 .
[err] H NI\/Rr I( ?:3%17%) :m‘—’[("grpr Oexgaf%fg lé‘aﬁ?‘e&)e ,S(Ig'%) 43afrp 1?50) ( gH, m, o)
! 0

64 H-NMR (CDCl,): ©& .86 (3H, t), 1.24 - 1.29 (1l6H,
m), 1.27 (3H, t), 1.55 - 1.65 (2H, m), 2.38 (2H, t), 3.66
15 (3H, s), 3.90 (3H, s), 4.34 (2H, qg), 6.15 (1H, s), 6.36

(2H, s), 6.50 (2H, brs), 6.75 (1H, s).
EIMS: m/z 532 (M').
(9c) In the same manner as in Example 3 (3c), the
title compound {95 mg, 70%) was prepared as a yellow
20 powder from ethyl 5-(2-amino-4,5-dimethoxybenzoyl)-2-
(lauroyloxymethyl)-2H-1,2, 3-triazole-4-carboxylate (150
mg) prepared in step (9b).

'H-NMR (DMSO-d,): & 0.83 (3H, t), 1.15 - 1.20
(16H, m), 1.51 (2H, m), 2.41 (2H, t), 3.84 (3H, s) 3.85
25 (3H, s), 6.54 (2H, s), 7.18 (1H, s), 7.65 (1H, s), 11.17
(1H, brs).
EIMS: m/z 486 (M').
Example_ 10

~Dimethoxy-4 (5H),10-dioxo-2~ (palmitoyloxymethyl)-2H-1,

30 2,3-triazolo[4,5-cl[l]lbenzazepine
(10a) In the same manner as in Example 3 (3a),
provided that palmitoyl <chloride (0.49 ml) was used
instead_of ethyl chloroformate, ethyl 5-(4,5-dimethoxy-2-



4.01 - 4.04 (6H, m, 4.47 - 4.55 (2/3H, n, 5.28 - 5.35 (1/3H, m,
6.19 (4/3H, s), 7.01 (2/3H, s), 7.04 (1/3H, s), 7.65 (2/3H, s), 7.67
(1/3H, s). (7b) The 2 1 mxture (870 ng) of ethyl 2-
5 (1 sopropoxycar bonyl oxymet hyl ) - 5- (4, 5- di et hoxy- 2-

ni trobenzoyl)-2H 1, 2, 3-tri azol e- 4-carboxyl ate and ethyl 2-

(i sopropoxycarbonyl) -5- (4, 5-dinmethoxy-2-nitrobenzoyl) -2H
1,2,3-triazol e-4- carboxylate prepared in step (7a) was reacted in
the same manngr - EALt

purified by cgll um ceﬁlr to ragﬁéﬁ@toyl %e]{] |ycla gel 1( %xﬁ%ﬁﬁ;}m
acetate) to grverQOﬁylaﬂenikQQNMQI 79%) (w12 prmparest asetehyllight yellow

5-(2-am no- 4, 0X zoyd ) _
(i Sopr opoxy PR Sty et )2 SH &5 Smet g8t trobenzoyllat -2 2,00
et hyl b5- (2-aBFmalézoiedMHebhbﬁbeEZéy|$yn2hei5s Example 2) (140 mg)

(i sopropaxycar bonyl) -2H- 1, 2, 3- trla oIe 4- car boxy ate a

yel | ow f dam % NMR[éFPFﬁJ %§ ? % S95‘ 1 fOSdZ% n,
1.31 (6H ), ﬂ)443(ﬁ6 (t3)H 18)55&&0 5(93H2HS) m)‘} &2 35 39 t(oHs . oh, 4.9
- 4.96 (4/5H, 5. (1/ ng (1H, s% 20 6.36 (8/5H,
s), 6.49 (2H, (B 3)5)6 1?‘%& :Hﬁ) S)! '4.50 (2H(7% , Pnl hé28an®)mardnée as in
Exanple 3 (3c)aythg), 7.6stiilie gpmpound (450 ng, 759 was prepared as

l'ight yellow powder fron1the 4 1 1 nlxture (610 ng) of ethyl 5-(2-
amino- 4, 5 EIYSi nmézt ﬁlS *Mw benzoy1l)-2-25

(1 SOprOE’B?XycaF bony'(‘igw‘aiﬁy 3f»terr' 3zolig- %xample FARIXY ek rand
et hyl 2- am no- 4, di met enzo

(isopropoxycaﬁbdﬁybﬁuZH-Eﬂz:ﬁumethaxybenznmdbaiyuahémltolepwmﬁahed Fn step
83?'3), 20 2H3lt¥ 3‘#%14@/@9&’%%2‘??@% g B ?2?4%%?}’ @?afgd?iH
s), 7.65 (1H, as), a1 K )1dw spil  fromxamiheyl8 5-(4,3-dimethoxy-2-
(Benzoyloxyneth¥ ébéh%o%hqebhqgglmfto loxyme% ﬁ?l%gl%32%3—triazole—4

' 15 ~carboxylate (190 mg) prepared in step (10a).

'H-NMR (CDC1,): & 0.88 (3H, t), 1.24 - 1.29 (24H,
m), 1.27 (3H, t), 1.60 - 1.65 (2H, m), 2.38 (2H, t), 3.66
(3H, s), 3.91 (3H, s), 4.34 (2H, q), 6.15 (1H, s), 6.36
(2H, s), 6.50 (2H, brs), 6.76 (1H, s).

20 EIMS: m/z 588 (M').

(10c) In the same manner as in Example 3 (3c), the
title compound (117 mg, 82%) was prepared as yellow
powder from ethyl 5-(2-amino-4,5-dimethoxybenzoyl)-2-
(palmitoyloxymethyl)-2H-1,2, 3-triazole-4-carboxylate (155

25 mg) prepared in step (10b).

'H-NMR (DMSO-d,): & 0.84 (3H, t), 1.14 - 1.21
(24H, m), 1.51 (2H, m), 2.41 (2H, t), 3.84 (3H, s), 3.85
(3H, s), 6.54 (2H, s), 7.18 (1H, s), 7.65 (1H, s), 11.18

(lH, brs).
30 EIMS: m/z 542 (M).
Example 11 .
2-(4-Chlorobutyryloxymethyl) -7, 8-dimethoxy-4 (5H), 10—

dioxo~2H~1,2,3-triazolo S-cllllbenzazepine



65 ,3-triazol o[ 4,5-c] [1] benzazepi ne (8a) In the sane

manner as in Exanple 3 (3a), provi ded that benzoyl chloride (0.28 nl)
was used instead of ethyl chloroformate, a crude product of ethyl
2- 5 (benzoyl oxynet hyl ) - 5- (4, 5- di met hoxy- 2- ni t robenzoyl ) - 2H
1,2,3-triazol e-4-carboxylate (230 ng) was prepared as a | i ght

yel l ow oil from ethyl 5- (4, 5-di ngg hoxy- 2-

ni trobenzoyl)-1H1,2, 3-triazol e-4-carboxyl ate (Synthesis Exanpl e 2)
(210 ng). 10 (mgp) | i { BBeS AT dTaRAGK o 25 oaN EXaRbApIe( ) (3 ST ude
pr oduct of ethyl 5- (2-am no- 4, 5-di net hoxybenzoy ) -

(benzoyl oxynetpydvi-dad Ih2t34t-r:hézobbunycai bohwamée (@1@6 ml) wasglse@ds
prepared as a eIIow oi | rude_.pro Al

2- (benzoyl oxy ?1151? -5 (ZP ﬁgﬁﬁgxy flpl Ido C)e]'ﬁrllnzaotﬁ) 15ethyl 2-1
-2H-1,2,3-triaiwmdfobu&@&b@mxbﬁé&h&ZS@SHm) BFepméBﬂokp 8teptrobenzoyBe) .

(8c) In the sane ner .as | aml e 3¢) he ., Litle conpound

(40 mg, Yiel 87 rilﬁig éré’taéﬁie’sgx@ %y?ia(te (B}épﬁgedf?%'g y‘é??o@&‘apﬁﬁ%‘? from
the crude prodyst 20f1 2§yl vé@low Foam from ethyl 5—(4 5-dimethoxy-2-
(2-am no- 4, 5- di et hoxy enzoyli’ 2- (benzoyl oxynet hy I%@

H 1,2 3 tri azdﬁé-'—r@rt%ﬂ lyreparted sizrlsrdpcegpxylate  (Synthesig H NVR
(Dl\/BOd[err]) r ]2 3H, s), 3.84 (3H, s), 6.80 (2H, s),
7.14 (1H s), Exaegié T é@ 1H s), 7.72 (1H, t), 8.01 (2H, d),
11. 14 (1H, brs). 25 H NMExéﬁ@q:b(g 6 1.45 (3H, t), 2.05 - 2.14 (2H, m),
(Laur oyl poxynmethydd -7, 85d noxy, ( 1 X H 2

,3-triaz P?(of4 % é? [ I gzenézggé i nem)4 s Ogdéd) &}F nl he - Yank  meiirler
in Exanple 3. C(KSd)3H, s) ., 4pBOV|(aEd ¢hat I@\u22Jy[21¢hl©h de. (®. BH,9) mas

as

used instead 30 et r)yl chI orof ormate. Thus, et hyl
2- (I aur oyl oxymet%yl@
(4, 5-di net hoxy- 2- mEtFM:ernsz )-42&-4 AM2) 3-triazol e-4-ca rboxyl ate (190

T S5 0 PR s 8 LT A e in AERRE 0, ctnns

15 5-(2-amino-4,5~-dimethoxybenzoyl)-2-(4-

chlorobutyryloxymethyl)-2H~1,2,3-triazole-4-carboxylate

(270 mg, 91%) was prepared as a yellow oil from ethyl 2-

(4-chlorobutyryloxymethyl)-5-{4,5-dimethoxy-2-
nitrobenzoyl)-2H-1,2,3-triazole-4-carboxylate (315 ng).

20 'H-NMR (CDC1l,): 6 1.24 - 1.29 (3H, m), 2.12 (2H, m),
2.60 (2H, t), 3.58 - 3.61 (2H, m), 3.65 (3H, s), 3.91
(3H, s), 4.34 (2H, q), 6.15 (1H, s), 6.38 (2H, s), 6.51
(2H, brs), 6.74 (1H, s).

EIMS: m/z 454 (M').

25 (11c) In the same manner as in Example 3 (3c), the
title compound (180 mg, 74%) was prepared as yellow
powder from ethyl 5-(2-amino-4,5-dimethoxybenzoyl)-2-{4-
chlorobutyryloxymethyl-2H-1,2,3-triazole-4~carboxylate
(270 mg) . '

30 'H-NMR (DMSO-d,): & 1.96 - 2.03 (2H, m), 2.38 (2H,
t), 3.66 (2H, t), 3.83 (3H, s), 3.85 (3H, s), 6.54 (2H,
s), 7.15 (1H, s), 7.63 (1H, s), 11.14 (1H, brs).

+

EIMS: m/z 408 (M).



66 i azol e- 4- car boxyl ate (Synthesis Exanple 2) (140 np).

[err]HHNMR (CDCl [err]): [err] 0.88 (3H, t), 1.20 - 1.30 (16H, m,
1.44 (3H, t), 1.55 - 1.65 (2H m, 2.35 (2H, t), 4.01 (3H, s), 4.03
(3H, 's), 4.50 (2H, q), 6.19 (2H, s), 7.03 5 (1H, s), 7.65 (1H, s).
EIMS: mz 562 (Merr]). (9b) In the sane manner as in Exanple
-3 (3b), ethyl 5- (2-amno-4, 5-dinmgiphoxybenzoyl) -2-

(1 aur oyl oxymet hyl) -2H -1,2,3-triazol e-4-carboxyl ate (157 ng, 96%

was prepared 10 188 ;A yellow oil from ethyl

2- | aur oyl oxynéf‘ﬁ%% =4, 5- -

di met hoxy- 2- npt-ri@dbanmd apben2byvl o ydethivazolies4ddmpbbrylall ¢ 5SH) , (1720+m)
prepared in step 9a).. , H N ) 0.86 (3H, t), 1.24 -
1.29 (16H, SRS L 2 2.38 (2H, t), 3.66

15  (3H s), 3. 9Q1(235j'ﬁ, Bh th34s6RE. Mnnd: 155(1111 Shear®I36 3 (3a)(2H
s), 6.50.(2H, brs), 75 (1H, s). MS. mz 532 (N[err])
(9¢) In Bhe sﬁﬁ@Wﬁ%ﬁﬂNthﬁi|FTW3&£&PQP%PX%C§h1@ﬁhde (223t g e

(95 n, 70% %eQ&e&?Er%@nzo fhy&}éﬂh@ce, SeErs- {4 N4 HidWloxy-2-

5-(2-am no- 4, I met hoxybe yl)
(IauroyloxynenhykprHZDxﬂX}QTiQHnﬂE;Gb&ﬁﬂqyﬁqﬂxmqthYKHfﬁﬂ 1,2,31piaz

d 0. 83
SO CAC S ST
(3H, s) 3.85y2%low (f3tdm Dronb.dhy(12H- 6, 5-A ik tHdt y-D-n it i riAd y19)-,
11.17

101 10, oM hetnixirierRidcasbiraiats. (SR TYy Rk A) TR a0
2,3-tri azol o[ #gd-c] [ 1] benzazepi ne (10a) In the sarre rranner as in
Exampl e 3 (3a), rovided thaf palmtoyl chloride (0.49 S..used
i nstead of ethyl cﬁ?b@ﬁ?oﬁﬁﬁ?gﬁ ‘et yI154éﬂ éHﬂlﬁévh§x§OZJ3H' S)' qa

(3H, s), 4.51 (2H, qg), 6.48 (2H, s), 7.06 (1H, s), 7.62

(1H, s), 8.20 (2H, d), 8.30 (2H, d).

15 EIMS: m/z 529 (M').
{12b) In the same manner as in Example 3 (3b), ethyl

5~-(2-amino-4,5~-dimethoxybenzoyl)-2-(4-
aminobenzoyloxymethyl) ~2H-1,2,3-triazole~4-carboxylate
(100 mg, 98%) wés prepared as a yellowish brown oil from
20 ethyl - 5-(4,5-dimethoxy-2-nitrobenzoyl)-2-(4-
nitrobenzoyloxymethyl)—2&—1,2,3—triazole—4—carboxylate
(115 mg) prepared in step (12b).
'H-NMR (CDCl,): & 1.29 (3H, t), 3.54 (3H, s), 3.89
(3H, s), 4.15 (2H, brs), 4.33 (2H, ¢), 6.14 (1H, s), 6.40
25 (2H, brs), 6.56 (2H, s), 6.56 - 6.67 (2H, m), 6.76 (lH,
s),7.83 = 7.91 (2H, m).
EIMS: m/z 469 (M').
(12c) In the same manner as in Example 3 (3¢), the
title compound (54 mg, 59%) was prepared as yellow powder
30 from ethyl 5—(2-amino—4,5—dimethoxybenzoyl)—2—(4—
aminobenzoyloxymethyl)—Zﬂ—l,2,3~triazole—4—cafbokylate
(102 mg) prepared in step (12b).
'H-NMR (DMSO-d,): & 3.83 (3H, s), 3.85 (3H, s),



67 ni trobenzoyl) -2- (pal mtoyloxynmethyl) -2H 1,2, 3-triazole-4
-carboxylate (194 ng, 79% was prepared as a light yellow oil from
et hyl * 5- (4, 5-dinmethoxy-2-nitrobenzoyl)-1H1, 2,

3-triazol e-4-carboxyl ate (Synthesis Exanple 2) (140 ng). 5

[err]H-NVMR (CDCl [err]): [err] 0.88 (3H, t), 1.20 - 1.30 (24H, ' n,
1.44 (3H, t), 1.55 - 1.59 (2H, m, 2. 35 gGH t) 4.01 (3H, s), 4.03
(3H, s), 4.50 (2H, qg), 6.19 (2H, s), (1H, s), 7.65 (1H, s).

t, ", SIEAMGLLI0,8 g o, G005 0 LIRS, IO (55,3 v

(palnitoyloxymesmykiH sy, 7. €?+122 diyivzae- dtiankhexyl ate (158 ng, 88%
was prepared Ig oi | from ethyl
5- (4, 5- di met hoxy- 2EIMS mﬁ?tré% n#V1) -2- (pal m toyl oxymethyl) -2H 1,2,

3-triazole-4 é§am%lécggboxylate (190 ny) prepared in step (10a).

[err]H—NNR ( err] 0. 88 (3H t) 1. 24 - 1.29 (24H m, 1.27
(3H, t), 51. 60l-8-DipsthoMy—f 2 .3 1l % ) ~BE R dpxymedh (3H
), 4.34 (2H ,@). 8. 15 (1H . on (b%ﬂzas,?e 1%50 (2H brs), 6.76

(1H, s). 20 (10c) In the sane
manner as in Exanpr38)(3h) thke same n@nnbe cosrpaundExafpld ry, (38299 was

prepar e_d as y&%\?\%ﬁc}mtxhagp%m%rﬁy rc%mor@i:{gyl 0.06 ml) was used instead

5- (2-am no-4, enzo
(pal mtoyl oxyoet hgthy2H th2p3eoffoirmabke- 4ethyboxglahéofbhbtBSl-5-11g) 5-

b oa ("1 )S R 2ot exphenzoy g ls s CEYRRs T s basogrl BOEE |

3.84 (3H S) (8485mg, 92%(3H,ra§)pr@p5ﬁecﬁ2ht 3) ll?ghl:B felH,0v8) foadm 65réaAH, s),
11.18 (1H, br npl e

11 o (G o ROy P03 E LGB aPRer ok 1 Ba L { Bip-triatgle
di ox0- 2H 1, 2, 33t ¢4 0304 Pl 46 &- c3 {hteZazBpinige 2) (140 mg) .

'H-NMR (CDCl,): & 1.45 (3H, t), 4.00 (3H, s), 4.03
15 {3H, s), 5.8 (2H, s}, 7.04 (1H, s), 7.66 (1H, s).

EIMS: m/z 398 (M').

(13b) In the same manner as in Example 3 (3b), ethyl
5-(2-amino-4, 5-dimethoxybenzoyl)-2-chloromethyl-2H-1,2,3
-triazole~-4-carboxylate (120 mg, 93%) was prepared as a

20 light vyellow o0il from ethyl 2-chloromethyl-5-{4,5-
dimethoxy—Z—nitrobenzoyl)425—1,2,3—triazole—4—carboxylate
(140 mg) prepared in step (13a).

"H-NMR (CDC1,): & 1.28 (3H, t), 3.66 (3H, s), 3.91

(3H, s), 4.34 (2H, q), 6.15 (3H, s), 6.42 (2H, brs), 6.73
25 (1H, s).

EIMS: m/z 368 (M').

(13c) In the same manner as in Example 3 (3c), 2-
chloromethyl-7, 8~-dimethoxy-4 (5H), 10-dioxo-2H~1,2,3~triaz
olo(4,5-c] [1l]benzazepine (66 mg, 66%) was prepared as

30 light yellow powder form ethyl 5-(2-amino-4, 5-
dimethoxybenzoyl)—2—chloromethyl—2ﬂ-l,2,3—triazole—4—
carboxylate ({114 mg) prepared in step (13b).

'H-NMR (DMSO-d;): & 3.84 (3H, s) 3.85 (3H, s),



68 (11a) In the same manner as in Exarrple' 3 (3a),

provi ded that 4-chlorobutyryl chloride (0.36 m) was used i nst ead

of “et hyl chl or of or mat e, et hyl 2-(4-

chl orobut yryl oxynet hyl) -5- (4, 5-dinethoxy-2-nitrobenzoyl) - 5

2H- 1,2, 3-triazol e-4-carboxyl ate (312 ng, 80% was prepared as a light
yel | ow foam from et hyl 5-(4,5-di net hoxy-21

nitrobenzoyl)-1H 1, 2,3-triazol e-4-carboxylate (Synthesis Exanpl e 2)
(280 nm). 6.68 (2H[er§iHNNB7(q1@t[6éH) .ferriinl. 45,(3H .14, (2805 -
2.14 (2H, m, 10 (2H, m, 355-360(2H m, 402(3H
s), 4. 03 gBH, s) 4 50 (2H q), 6.22 (2H, s), 7.03 (1H, s),

7.65 (1H, s). z 4 (Merr]) (11b) In the
same nmanner as in FI':%(arrpl 1@%/(53%%? (e}?ﬁ | 15 5- (2-am no- 4,

5- di net hoxybenzoyl }J13@) (R-Chloromethyl ~-7,8~dimethoxy-4 (5H), 10-dioxo-

chl OrObu%¥;é|2%§ylw%t rﬁlylt)rlazo b 43 té ﬂlzﬁ%z%z%% %%leﬁtﬁg) prepggzg' HH 91%

was prep owal f o @

(4- Chlorobutyﬂyﬁﬂxwﬁﬁihyhb ﬁleépﬁvddnéhhﬂxy aimethylformamide (5 ml).

ni trobenzoyl )-2H 1 azol e- 4-car box Iat 315 20 . . .

[err] H NVR (éﬁﬁ@‘nﬁlﬁﬁia@“%lum 1%@‘“% ?‘rf) g '(iﬁc?ﬁlmc acig 60
(2H, t), 3.5820 m3) 51an@ZHotEﬁss:.&n6(5arldo3ﬂte6)(,343m%1 were alidEd 80, the34
(2H, q), 6.15 (1H s), 6.38 (2H, s) %@ rs), 6.74 (1H, s).
EIMS: iz 458Ntete) 2Fhe mlxtul(ell‘éé}slﬁt%hﬁega r?epnﬁerf% 1 EXBnpl e 3

(3c), the Aftéfttﬁe ﬁ@geeyadwas(laatiowad ty%taﬁwsmr epsE eongs Ygé! ow
powder from ethyl 5-(2-am no-4, 5-di met hoxybenzoyl)-2-(4-

chi or obut yr ylTeagtsidy| sphutiop, 83§r|I%Q%¢'et12ﬁ§:%ﬁcbo>b)M afe conventpgpay). 30
E)e rrgr%gw?zﬁwoc%e%%&) SUbjL‘%rtre%’ 9%{;515%?9%1(5%&#? 2@‘1“%1%8&(1% 795 (1H,
s), 7.63 (1Hgisje thelxitds, cmm)ound (41 mg, BV¥E: amziml(w[wl}tyw
powdér.
15 'H-NMR (DMSO-d,): & 3.84 (3H, s), 3.85 (3H, s),
6.83 (2H, s), 7.16 (1H, s), 7.60 (1H, dd), 7.64 (1H, s),
8.35 (1H, ddd), 8.86 (1H, dd), 9.12 (1H, d), 11.16 (1H,
brs).
FABMS: m/z 410 (M'+1).
20 Example 14
7.8-Dimethoxy-4(5 10-dioxo-2-{4-pyridylcarbonyloxymeth
1) -2H-1,2,3-triazolo 5= llbenzazepine _
{l14a) In the same manner as in Example 13 (13d),
provided that isonicotinic acid (24 mg) was used instead
25 of nicotinic acid, the title compound {30 mg, 46%) was
prepared as light yellow powder from 2-chloromethyl-7,8-
dimethoxy-4(5H), 10-dioxo-2H-1,2,3~triazolo{4,5-c} [1)benz
azepine (52 mg) prepared in step (1l3c). .
'"H-NMR (DMSO~d,): & 3.83 (3H, s), 3.85 (3H, s),
30 6.84 (2H, s), 7.17 (1H, s), 7.64 (1H, s), 7.87 (2H, d),
8.83 (2H, d), 11.18 (1H, brs).
FABMS: m/z 410 (M'+1).

Example 15



69 Exampl e 12 2- (4- Am nobenzoyl oxynet hyl ) -7, 8- di net hoxy- 4

(5H), 10- di oxo-2H 1, 2, 3-tri azol o[ 4, 5-c] [ 1] benzazepi ne
(12a) In the same nanner as in Exanple 3 (3a), 5 provi ded t hat

p- ni trobenzoyl chloride (223 ng) was used i nstead of ethyl

chl-orof ormate, ethyl 5- (4, 5-dinethoxy-2- ni trobenzoyl) -2-
(4-nitrobenzoyl oxynethyl) -2H 1,2, 3-trigz ol e- 4-carboxylate (118 ny,
5699 was prepared as a |ight yel | ow foam from et hyl

5- (4, 5- di met hexy-2-idy ARANZRK Vet HL ) - 7K ideFhiohivazalser 4-1oah epl-ate
(Synthesis Exanple 2) (140 ) . [err]HNVMR (CDC 3): [err]

1.45 (3H, t)wm_@m&aé@gimb_em@m, 4.51 (2H q) 6. 48

(2H, s), 7.06 (1H%f%%)528§ ﬁée ?mélﬂmﬁﬂer a§01§§ xdhp18- 39 (624, d).

15 El MS: 'n"t he sane manner
‘as i n Exanpl ep8o38¢d EmmWIacetaldétheemﬁ NG Mml15- ammethgmmbénzhybyaze(4-

1 nob I thI 2H 1,2, 3-t I |late . 100
5854 vias ot epdbed ot el 1 B5Fen bESH of I TEGHBY LY " dypread
5- (4, 5- d|nethpayagomghadbhyaeylan& (e&hyl ihl@rbf@h@mt@ylaxyqﬂlhyk i—b)
-2H-1,2, 3-tr e-4-c¢c are ste
o2 hiRraet s PR i eni % T SREERTLSH) 3ot 5B, 17
(3H, s), 4. 15rﬁaﬁol@L8)caﬂb§§y1625 6@366mé4 7@¥M ﬁﬁs @ré@a%@d aizﬁ

brs), 6.56 (2H, s), 6. 56 - (2H, m, 6. (1 7.91
(2H, m. light EWslowmzfoaareg efnpljﬂ ethyl -((fzérdmeﬁhexgaﬁe :

menner 4p in RxpEBbenda(dr)intiey 3- trlatéi@-@mqul(éée Mg syB9%R s Vas

prepare yel | ow powder 3
(2- ani no- 4, 5- EKﬁ@Ph@x?beﬁQ@?lWGE (4- anlnobenzoyloxynethyl) -2H- 1, 2,

f’eﬂiﬁfﬁbﬁ 4(%?)???11@1% (coc (103 mi) 4B“‘i“?ﬁre€')' ’r‘zgigg(é?%a&l 4.01
(3H, s), .03 (3H, s), 4 50 (2H, q), 6.42 (1H, q), 7.06
(lH, s), 7.64 (lH, s).
15 LCMS: m/z 413 (M +1).

(15b) In the same manner as in Example 3 (3b), ethyl
5-(2-amino-4, 5-dimethoxybenzoyl)-2-(l-chloroethyl)-2H-1,
2,3-triazole~-4~carboxylate (545 mg, 80%) was prepared as
a light yellow foam from ethyl 2- (1—chloroethyl);5—(4,5—

20 dimethoxy~2—nitrobenzoyl)-Zﬁ—l,2,3—triazole~4—carboxylate
(735 mg) prepared in step (1l5a).

'H-NMR (CDCl,): & 1.28 (3H, t), 2.28 (3H, d), 3.65
(3H, s), 3.91 (3H, s), 4.35 (2H, gq), 6.15 {(1H, s), 6.51
(2H, brs), 6.6 (1H, q), 6775 (1H, s).

25 LCMS: m/z 383 (M +1).

(15c) In the same manner as in Example 3 (3¢), 2~ (1-
chloroethyl) -7, 8-dimethoxy-4 (5H), 10~-dioxo-2H-1, 2, 3-triaz
olo(4,5-c][llbenzazepine (426 mg, 90%) was prepared as a
light yellow powder from ethyl 5-(2-amino-4, 5-

30 dimethoxybenzoyl)-2-(1-chloroethyl)-2H-1,2,3~triazole-4-
carboxylate (540 mg) prepared in step (15b). |

'H-NMR (DMSO-d.): & 2.20 (3H, d), 3.84 (3H, s),
3.86 (3H, s), 7.18 (1H, s), 7.21 (1H, q), 7.65 (1H, s},



70 6.21 (2H, s), 6.56 (2H, d), 6.68 (2H, s), 7.16 (1H, s),

7.64 (1H, s), 7.67 (2H, d), 11.14 (1H, brs). EIMS: mz 423
(Merr]) Exanple 13 5 7, 8-Dinethoxy-4 (5H) , 10-di oxo- 2-
(3-pyridyl car bonyl oxynet h yl)-2H1,2,3-triazol of 4, 5-cl [1] benzazepi ne
(13a) In the same manner as in Exanple 3 (3a), provi ded that thionyl
chloride (0.06 m) was used instead 730f ethyl chloroformate, ethyl
2-chl oronet hyl -5-(4,5- 10 di met hoxy- 2- ni t robenzoyl) -2H1, 2,

3-triazol e-4- g@r@gxyhﬁtes i (146 ny, 92% was prepared as a light yellow
foam from ethyl 5-(4, 5-di met hoxy-2-nitrobenzoyl)-1H1,2,3-triazole

- 4- car boxyl ate ( SyHPBY¥Si:s Eiénpﬁé72XM(14® ‘ny) . [err] H NVR

(CDA3): [err] s) 1 358(6:‘%( ﬁ_“}) glé %%m%g"_ﬂ\arﬁ’}elad'f\s/%? i#f})é&él&ﬁ{%w ?é (5_1'3%‘% ,( 2H,

s), 7.04 (1H,
(13b) In the paamiaim@nleluatasisiabﬁ)gamﬁ ecdid 319).02 mll) was used (iRsdmiago- 4,

5- di met hoxyb thyl -2 | e- 4-car boxyl
T o R e T e

22|(i1|:|-0r20g8t hyh1§|7(4¢j% pJ[;epallr@cﬂ rratshcaxyiﬂgmt Iy@thQBKIO)ﬂo)wdder from 2—1(1-)
- triazole oxyl at e repared_in ste 3a
[err] H NVR (CBied foe[tglryrl] 7y Srglimyihoxy- %%é!ggl it Spo-zHgi /2 pd
4.34 (2H, q),0felb, 63K, [§)be§zé2eﬁ2ﬁé P& ) g - ﬂf%éﬁied iﬂiitéﬁ 15c)
EIMS: mz 368 (M), (1 c) In the sane nner as in Exa

(3c), 2- chi GF MR hyPMBO~ge)di methoxy-85( 5ﬁ)H 4o- dt okd- éﬁ-ﬁl dz

3-triaz;g 10é@[€3§ Qi [%JQ%nzaée@ﬁnﬁlﬂ(@@ mg, 846Q%% wgs Br.epares,as 30
| i ght yel | ow form ethyl 5-(2-am no-4 5-

di met hoxybenz®yt ) 21§hléﬁ0n§thyﬂ 28 118,300 vi 4z6Pe{3H, s), ldarboxyHat e

(114 ny) pre %ﬂ in step (13b). [err]H-NVMR (DVBO-d[err]):
[err] 3.84H@{ 3.85 (3H, s),
LCMS: m/z 389 (M +1).

s),

Example 16
15 7.8-Dimethoxyv-2-(4-methoxyvphenvlacetoxymethvly-4 (5H), 10~

dioxo-2H-1,2,3~-triazolo[4,5-c][l]lbenzazepine
(l6a) In the same manner as in Example 3 (3a),
provided that a methylene chloride solution of acid
chloride prepared from p-methoxyphenylacetic acid (400 mg)
20 and thionyl chloride (0.88'ml) was used instead of ethyl
chloroformate, ethyl 5-(4,5-dimethoxy-2-nitrobenzoyl)-2-
(4-methoxyphenylacetoxymethyl)-2H-1,2,3~triazole-4-
carboxylate (210 mg, 66%) was prepared as a light yellow
0il from ethyl 5-(4,5-dimethoxy-2-nitrobenzoyl)-1H-1,2,3
25 -triazole-4-carboxylate (Synthesis Example 2) (210 mg).
'"H-NMR (CDCl,): & 1.45 (3H, t), 3.61 (2H, s), 3.79
(34, s), 4.00 (3H, s), 4.03 (3H, s), 4.50 (2H, q), 6.20
(2H, s), 6.84 (2H, d), 7.03 (1lH, s), 7.14 (2H, d), 7.64
(1H, s).
30 LCMS: m/z 528 (M').
(16b) In the same manner as in Example 3 (3b), ethyl
5-(2-amino-4,5-dimethoxybenzoyl)-2-(4-
methoxyphenylacetoxymethyl)-2H-1,2,3-triazole-4-



71 6.68 (2H, s), 7.17 (1H, s), 7.64 (1H, s), 11.16 (1H, brs)

EIMS: mz 322 (Merr]) (13d)

2- Chl or onret hyl - 7, 8- di met hoxy- 4(5H), 10- di oxo- 5 2H 1, 2, 3-triazol o[ 4, 5-c]
[ 1] benzazepi ne (47 ng) prepared in step (13c) was dissolved in

N, N-di met hyl formam de (5 m). Tetr a- n- but yl ammoni um brom de (10.5
ng), nicotinic acid (20 ng), and paeyassi um carbonate (34 ng) were
added to the sol ution. The m xture was stirred at 70[err]C for 1.5

hr. 10 After:aEB%x;ﬁlétt%fe<1vseoS | Ogﬁg)t%aét M fatle O | ATyeliNBw o1l
reaction solutron S post-treated by a conventional met hod and
subj ected to $eparati ethand pur bfildabi-damedhoxy-2-giie cided 2dytll) e 2cddpound

(41 ng, 67% as | i ght,. yel |.ow 15, Jerr L
(Dwaad[aw])Weéﬁ%ﬁ%ﬁh¥§¥éfc?§ﬁx%§gﬂ§§%’ ?%115§f3 @£Eh24igiﬂu 5) |
7.16 (1H, s),cZrbOx(lkredd2007mGs piepased in stefB. BB641LH, ddd), 8.86 (1H
59 3,15 (I 0 AR by g D3y iy 258G, D 41 (M
+1) . anpl e -28- OF me y- ’, ~di -2 2

(145) 10 Lhe S Taner ae i b Ex el 6 T (1o o e e
i soni cotinic &lld $24 g7 wedlusEd i%sctoea[@(”%br,s)of eni’ot i1 c Sdei &, 8the
title conpoungory (39, Ny, 146%@unag) . prepared as |ight yellow powder
from 2-chl oromethyl-=7,8-" dlnetppx¥-4 (5H) , 10-di oxo-2H1, 2,
3-triazolo[4, 5-c]LfMPbenn/z 499atMpithe-(52 ny) prepared in step (13c).

(5 9)107 17 (11 (83007 8y PR ST ey AR i SRent Nghacgy, et O
11.18 (1H, brsjtle compound FABMS? mgtz 75410 wel| emrdpasld as a yEtdepl e 15
powder from ethyl 5-(2~amino-4,5-dimethoxybenzoyl)-2-(4-
methoxyphenylacetoxymethyl)-2H-1,2,3-triazole~-4-
carboxylate (175 mg) prepared in step (16b).
15 'H-NMR (DMSO-d,): & 3.71 (3H, s), 3.74 (3H, s),
' 3.85 (3H, s), 6.56 (2H, s), 6.85 (2H, d), 7.18 (1H, s),
7.18 (2H, d), 7.65 (1H, s), 11.17 (1H, brs).
LCMS: m/z 453 (M +1).
Example 17
20 7,8-Dimethoxy~2- (N- (2~ (N ,N~dimethylamino)ethyl)carbamoyl
oxymethyl) -4 (5H),10-dioxo-2H-1,2,3-triazolo[4,5~-c ben
zazepine
{1l7a) In the same manner as in Example 3 (3a), provided
that p-nitrophenyl chloroformate (806 mg) was used instead
25 of ethyl chloroformate, ethyl 5-(4, 5-dimethoxy-2-
nitrobenzoyl)-~2-(4-nitrophenoxycarbonyloxymethyl)-2H-
1,2,3-triazole-4-carboxylate (778 mg, 71%) was prepared
from ethyl 5-(4,5-dimethoxy-2~nitrobenzoyl)-1H-1,2, 3-tri
azole-4-carboxylate (Synthesis Example 2) (700 mg).
30 '"H-NMR (CDCl,): & 1.46 (3H, t), 4.01 (3H, s), 4.03
(3H, s), 4.52 (2H, q), 6.34 (2H, s), 7.05 (1lH, s), 7.40
(24, d), 7.64 (1H, s), 8.30 (2H, d).
{17b) N,N-dimethylethylenediamine {0.02 ml) was added



72 2- (1-1sobutvryl oxyethyl) -7, 8-dinethoxy-4 (5H) ,10-di oxo-2H
-1,2,3-triazol o[ 4,5-c][1] benzazepi ne (15a) In the same manner
as in Exanmple 3 (3a), provi ded t hat acetal dehyde (0. 13 m) and
thionyl chloride 5 (0.7 m ) wer e used respectively

i nst ead of par af or mal dehyde and et hyl chloroformate, ethyl 2-(1-
chloroethyl) -5- (4, 5-dinethoxy-2-nitrobenzoyl) -2H1, 2, 3-t

ri azol e-4-carboxylate (736 ng, 74% was prepared as a | i ght yel | ow
foam from t@tngoluékéﬁhé%*@tﬁiﬁhQXYH?5—&£hethoxy—2—nitrobenzoyl)—2—

ni trobenzoyl)-1H1,2,3-triazol e-4-carboxylate (Synthesis . Exanpl e 2)
(840 ng) (4-nityophenpaNRarpeD@lRpyadihyl) 1285l (BH3-tyiazolse-4-3H

4 qeplihifle PSSl 3, 4, gy, th, by Ohe 706

(15b) In the shherimdensrlusiomn (Exanple 3nd@b)jicetdpdling. The (@-xdmirmo- 4,
5-di net hoxybenzayl), .-2- (1:-chlorpethyl) -2H1,, . .

> 3 L1 adol o AEgatiRie O sty d6% MRS U RPELOR Was Rostghy

yel |l ow foam f toguetlyl by- &1- ebhoeaetbyb)- Sme4hbd 28nd subjected to
dinethoxy-z-nitrobenzoxl) -ékkl, 2,,3-tniazole-4-carboxglat§ 735 ng)
prepared in st&Ra¥aEapn " and purlfigatianngo (cBYR): efRYE] S 1428 (3H
t), 2.28 (3Fﬁiﬂéth§xg52—nitrd5@ﬂzd§h,—@~Qk—(Q3Hﬂ,ﬂ)diﬁe%ﬁyl@%HnOQEthG-15
(1H, s), 6.51 (2H, brs), 6.6 81H a), 6.75 (1H, ;g. 25

LOVS:  mz 38% ¢aresnqylepymethyl) ~2H-1, 2, Idayigzelend -sanbomnase 464 n

Exanpl e, g (3q&g,285g;: chl oroethyl) -7, 8-dinethoxy-4 (51) ,
10-dioxo-2H 1,72, 3-triaz ol o[ 4, 5-c] [ 1] benzazepi ne %426 ng, 90% was
prepared as a HiNMfht (CDGR)I:oW  potdded 3H, f Edm 2.8LhypH, s), 2.41

3 triazole 4 20t oSBT SEIERN  peps 3R STh ol PRsly o
[err]H-NVR (DMBD dRErrp): 5.@érr(LH, 2)20 6.03H, (24, 2).847.03H(1H), s),
3.86 (3H, 5)7.551?1H$1§9.S)’ 7.21 (1H, q), 7.65 (1H, s),

15 (17c) In the same manner as in Example 3 (3b), ethyl 5-
(2-amino-4, 5-dimethoxybenzoyl) -2~ (N- (2~ (N, N-dimethylamin
o)ethyl)carbamoyloxymethyl)-2H-1,2,3-triazole~4~carboxyl
ate (56 mg, 100%) was prepared from ethyl 5-(4, 5-
dimethoxy-2-nitrobenzoyl) -2~ (N-(2- (N, N~dimethylamino)eth

20 yl) carbamoyloxymethyl) -2H-1, 2, 3-triazole~4-carboxylate (59
mg) prepared in step (17b).

'H-NMR (CDCl,): & 1.25 (3H, t), 2.75 (6H, s), 3.05 -
3.15 (2H, m), 3.58 - 3.68 (2H, m), 3.67 (3H, s), 3.90 (3H,
s}y, 4.32 (2H, q), 6.15 (1H, s), 6.37 (2H, s), 6.50 (2H,

25 brs), 6.75 (1H, s).

FABMS: m/z 465 (M +1).

(17d) In the same manner as in Example 3 (3c), the
title compound (28 mg, 56%) was prepared as a white
powder from ethyl 5- (2-amino-4,5-dimethoxybenzoyl)-2- (N-

30 (2= (N, N-dimethylamino)ethyl)carbamoyloxymethyl)-2H-1,2,3
-triazole-4-carboxylate (56 mg) prepared in step (17c).

'H-NMR (DMSO-d,): & 2.77 (6H, s), 3.10 ~ 3.20 (2H,
m), 3.35 - 3.45 (2H, m), 3.84 (3H, s), 3.86 (3H, s), 6.49



73 11.19 (1H, s). FABMS: mlz 337 (Merr]+1).
(15d) In the sanme manner as in Exanple 13 (13d), provi ded t hat
i sobutyric acid (0.023 mM) was used instead 5 of ethyl chl orofornate.
Thus, the title compound (32 ng, 419% was prepared as a light yellow
powder from 2-(1- chl oroethyl) -7, 8-dinethoxy-4 (5H)
10-di oxo-2H 1, 2, 3-triaz ol o[ 4, 5-gp[ 1] benzazepi ne (67 ng) prepared
in step (15c). ' [err]HNVR (DVBO-d[err]): [err] 1.05 (3H,
d, 1.10 (BHZHﬂ)s),l07 7011818 63H, dY.e2. 604 .67 .@8H (1M,, t3.,841(36, s)
3.85 (3H, s), 8 (1H, s), 7.23 (1H, q) 7.65 (1H, s), 11.16 (1H,
brs). (1HIL€WB: niz 389 (M +1). Exanmpl e 16 15 7,
8- Di net hoxy- 2- (4:E@M§9xyﬂg§nyh@@ekm¥wt hyl)-4 (5H 10-
di oxo-2H 1, 2, 3-triazol o[ 4,5-c] [ 1] benzazepi ne (16a) In the sane
manner as in Eﬂ@mmLﬁ_E_(Sa) provi ded that a nethylene chloride

oL uti ONs of 351 oy e pos SOk ',?%%gg@%&g@%gw%esrrm%@mgpﬁ'@%g;hﬁ Acl d
3 6 i 11 ae An

chl or of or mat eloxet At 152 (2 k ‘ 813:3117£:9%
(4- met hoxyphenyl ac x hyI 2H—1 3 tr|a oxyla e (210
ng, 66% was prepa?iga CBt ?%WTOW@DHGI %?I:¥¥oﬁ§§?ﬂ§F P58

5- (4, 5-di net hoxyv2d8it tnbena@ythyll-tﬁlarsplzésphatérI azspizem47 caébowéate
(Synthesis Exa | e 2;¥é ?1 H-NNR g B

1.45 (3H, t) 1@_&‘% & Y13C¥’é°r°f°rm€1§ﬁ' é)c Hdéop(f ﬂuc§)°f4 ber %3H

?)ZH 4d)5907(523? th,leﬁth?Qxyp)hosgxﬂﬁb'ry&bxﬁn@@hyﬁ?ld5_do¢}52§é (ng@tfﬁﬁﬁ;%zz 14
n z err
(16b) In the %%Fﬁ?bﬁﬂﬁﬂﬁi agHrh . BxEnr e zp esr)-carbepylate (205 mg) was

5-(2-am no- 4ﬂ§kéb£@%@°f¥9ﬂ”é@ﬁ 1- 3= (4; 648imethoxy-2-nitrobenzoyl) -1H-
met hoxyphenyl acet oxynet hyl ) - 1,2,3-friazole-4-
1,2,3-triazole- 4 carboxylate (Synthesis Example 2) (255

mg) .

15 (18b) In the same manner as in Example 3 (3b), a
crude product of ethyl 5-(2-amino-4, 5-dimethoxybenzoyl)-2-
(diethoxyphosphoryloxymethyl)-2H~-1,2,3~triazole-4~
carboxylate (186 mg) was prepared from the crude product
of ethyl 2- (diethoxyphosphoryloxymethyl) -5~ (4, 5-

20 dimethoxy-2-nitrobenzoyl)-2H~-1,2,3-triazole-4-carboxylate
(205 mg) prepared in step (18a).

(18c) In the same manner as in Example 3 (3c), the
title compound (73 mg, yield in three steps 41%) was
prepared from the crude product of ethyl 5-(2-amino-4, 5~

25 dimethoxybenzoyl)-2-(diethylphosphoryloxymethyl)-2H-1, 2,

3-triazole-4-carboxylate (179 mg) prepared in step
{18b) .
'"H-NMR (DMSO-d,): & 1.20 (6H, t), 3.84 (3H, s),
3.86 (3H, s), 4.00 - 4.10 (4H, m), 6.41 (2H, d), 7.19
30 (1H, s), 7.66 (1lH, s), 11.18 (1H, s).
FABMS: m/z 441 (M +1).
Example 19

7.8-Dimethoxy—-4 (5H),10-dioxo-2-(1-{3~-pentvloxycarbonvlox




74 carboxylate (180 ng, 95% was prepared as a yellow oil from

et hyl 5- (4, 5-di net hoxy-2-ni trobenzoyl) - 2-( 4-

nmet hoxyphenyl acet oxynet hyl) -2H 1,2, 3-triazol e-4- car boxyl ate (200
ng) prepared in step (16a). 5 [err]H-NVMR (CDCl [err]): [err]
1.28 (3H, t), 3.60 (3H, s), 3.64 (2H, s), 3.79 (3H, s), 3.91 (3H,
s), 4.35 (2H, qg), 6.15 (1H, s), 6.37(2H, s), 6.50 (2H, brs), 6.73
(1H, s), 6.84 (2H, d), 7.17 (2H, d). LCVS: mz 499
(Merr]+1). 1Q)propvl)-2t6a), J m-1the -s1® [(MBEIeN (a3 bem ZBxamahe 3 (3c), the
title conpound (118 nmg, 759 was prepared as a yell ow pomder from

et hyl 5-(2-anino- 4, 6. )net E&kdyBenzoyl(§ - 2-gimethoxy-2-nitrobenzoyl)-1H-

th h | t | 75
repar i 1 sedg Crimy e pat #redrdpdnde e Ainsio mrafBlo0xy! #5114V )
(3H s), 3. 74an@BHbﬂ§pluenesu13035c (BH;ds)moaoﬁﬁdgabe s)X236.88) (2#erel),
7.18 (1H, 7, 65
LOVE: (m 453 S(W\‘?[peerri*C{eﬁ})“g HGtg&%‘? h(l ?@ ‘éﬁ} ) Bﬁggter?]{)ia?q AR (2-

(N, N- di net hyl amnm)prﬁlwl ) Bmﬂﬂmmldehyde oayaet y)) wé@SlaDddebD -toh oee 2|+ 1
2,3-triazolo[4 5- cg% ,zazegine . (17y% n the sanme nmann
as in Exanpl e S}SP§ Brov?ﬁ@dm1Xtur tHaf PEHFIEdpheh °%%IE$TR%§?&H%§(806

ggz4“§5duse?hﬁ%§igﬁﬁr¥§1 pf 1 -atdvdon el onfABate, (1. €t hy) was added
i met hoxy- 2-
nltrobenzoyl)t@e€§IﬁvtPBBhEﬂ%X@%ﬁF%b%yW%&yﬁ%%ﬁ9¢§ 23t room temperature

1,2, 3-tni@azol g cardoxyi gt e (7'f§erT'QmJ]i1511{‘):e""a$val%reh?_i%)rs%dtreateoic rop etayl
5- (4 5- di met hoxy- 2- nltrobenzog )-1H 1,2, 3-tri azol e- 4- car boxyl at e

(Synt hesi s Ex&epvengjopabongghodsand then Stpl@}e?qwqul\#@ (TP tien ande

3H t), 4.01 , 6.34 (,2H
(7.05 ()1H S) p(u?gol f)“:étogH d), (§§4 ?ngﬁ‘?g 8. 30 (q%Hyl e 18).

(17b) N, N-di nﬁtmwiéahyﬂlenb@aammwl(@xgzpmc)pmm -added, 5- dlmethoxy~2-
nitrobenzoyl)-2H-1,2,3~-triazole—-4-carboxylate (2.35 g,

15 78%) as a light yellow foam.

'H-NMR (CDC1l,): & 0.95 (3H, t), 1.45 (3H, t), 2.34
-2.46 (2H, m), 4.01 (3H, s), 4.05 (3H, s), 4.50 (ZH, gq).,
6.94 (1H, t), 7.08 (1H, m), 7.09 (1H, s), 7.39 - 7.40 (1lH,
m), 7.60 (1H, s), 8.12 (lH, m).

20 (19b) Ethyl 2-(l-(imidazolylcarbonyloxy)propyl)-5-{
4,5-dimethoxy-2-nitrobenzoyl)-2H~1,2,3~-triazole-4-
carboxylate (377 mg) prepared in step (1%9a) was dissolved
in toluene (12 ml). 3-Pentanol (1.6 ml) was added to the
solution. The mixture was heated under réflux for 20 hr.

25 The mixture was post-treated by a conventional method and
subjected to separation and purification to give ethyl 5-
(4,5~dimethoxy~2-nitrobenzoyl)-2-(1-(3-
pentyloxycarbonyloxy)propyl)-2H~-1,2,3-triazole~-4-
carboxylate (280 mg) as a light Yellow oil.

30 'H-NMR (CDCl,): & 0.82 - 0.99 (9H, m), 1.44 (3H, t),
1.56 - 1.79 (4H, m), 2.18 - 2.29 (2H, m), 4.00 (3H, s),
4.03 (3H, s), 4.50 (2H, q), 4.54 - 4.60 (1H, m), 6.62

(1H, t), 7.04 (1H, s), 7.62 (1H, s).



75 to a solution of ethyl 5-(4,5-di nmethoxy-2-nitrobenzoyl)-2-
(4-ni trophenoxycar bonyl oxynet hyl) -2H1, 2, 3-triazol e-4-

carboxyl ate (83 ng), prepared in step (17a), in nethylene chl ori de
solution (1.5 m) under ice cooling. The mxture 5 was stirred for 2
hr .. The reaction solution wds post - treated by a conventi onal

nmet hod and subjected to separation7gand purification to give

et hyl 5-(4, 5- di met hoxy- 2- ni trobenzoyl) -2- (N (2- (N,

'\T?i mef)hyl a|m " tethlttMs mml/Z ??2t2 (M)| 4-carpoxyl ate (64 10 5%
yl ) car banoyl oxynme ri azol e-4-carboxyl ate )
[err]H-NMR (CDQl 3): ell[gér)r]ln thegsemg mannen g8 J(IBH%/ xayple 31(3b), etImJH t),

3.20 - 3.30 (%#i$%0a%fb 4(§ﬁ31ﬁetgd&§B%A539%P)5 1F{3 %éhfééoiégirﬁﬁn - 49

(1H, s), 6.18 (2 (17c) In
t he sane rranne/rloacs/)lmomdr‘rpl2§~3 @3By Lraanglesd- calbowzaam ndl45 mg,

5- dlneth ben < (N - |, - di . I
carbanoyloiynéé%éﬁg 2F¥§ téé%t dﬂ N-g ﬁ?g§¥£oxy 5@ llgﬁﬁ(yaégég Oll
éQO@@h masz m?mageﬂﬂlﬁloﬁ+(etﬁydlmetﬁbxykfiﬁ;trdﬁeﬁzoyl)— - (3- pent
I met hoxy-2-ni t.robenz I

yl ) car ba?/myl oX\ C?%—)f]io’?y@:’ﬁééz L b Y it ﬁ §arr1)oxylr§d:)e
prepared.in St@no(k@b)prepared 1n stgprlthMR (CDCIS) [err] 1.25 (3H, t),
2.75 (6H, s), 3.05,- g? 3.58-- 3. 68 %%H ig 3. 67 %EH, s),
3.90 (3H, s) . HzNMB (<§HClqb é 18- 8BH, (38, t4.3P H 25
brs), 616 (1lHau$)t), 1.28 (3H, FﬁB'\/El 572 146y ((I\Lil-?”n])"'lb 30 - 2.49

(17d) In the same nanner as in Exa le 3 (3c), th title compound

(28 ny, 56% (Z\P%asmbr epafba S hhi 100 (3H, rﬁdwdér ¥4 oidfet gl 8- 56 -
(2- am no- 4, 5- di gBt r@@ﬁﬁbﬁ?zoylﬁq () 53)0t hyllﬁ(sz [ prs), 6.77 (1H, t),

(N, N-dlnethylanlno)et carbann yl Oxyme
-triazol e-4-cér@8xyLHres{56 ng) prepared in step (17c)
NGO gt (395 Sl S v, a
(12d) 1In the same manner as in Example 3 {(3c), the
title compound (135 mg, 83%) was prepared as light yellow
powder from ethyl 5-(2-amino-4,5-dimethoxybenzoyl)-2-(1-
(3-pentyloxycarbonyloxy)propyl)~-2H-1,2,3-triazole-4-
carboxylate (180 mg) prepared in step (19c).
20 'H-NMR (CDCl,): & 0.84 (3H, t), 0.92 {3H, t), 0.98
(3H, t), 1.55 - 1.67 (4H, m), 2.39 - 2.50 (2H, m), 4.00
(3H, s), 4.05 (3H, s), 4.60 (1H, quintet), 6.75 (1H, s),
6.92 (1H, t), 7.88 (1H, s), 9.54 (1H, s).
LCMS: m/z 447 (M'). '
25 . Example 20
2—~ (1-Isopropoxycarbonyloxy—2-methylpropyl) -7, 8-dimethoxy-
4(5H) ,10-dioxo~-2H~-1,2,3-triazolo[4, 5-cl[llbenzazepine

(20a) . Ethyl 5-(4,5~dimethoxy-2-nitrobenzoyl)-1H-

1,2,3-triazole-4~carboxylate (Synthesis Example 2) (1.07
30 g) and p-toluenesulfonic acid monohydrate (53 mg) were
suspended in methylene chloride (10 ml) under an argon
atmosphere. Isobutyl aldehyde (330 mg) was added to the

suspension. The mixture was stirred at room temperature



76 (2H, s), 7.20 (1H, s), 7.65 (1H, s), 7.98 (1H t), 11.16

(1H, s). EIMS: mz 418 (Merr] +1). Exanple 18 5 2-
(Di et hoxyphosphoryl oxynet hyl )-7, 8-di met hoxy-4 (5H), 10-d

i 0x0-2H-1, 2, 3-tri azol of 4, 5-c][ 1] benzazepi ne (18a) In the sane
manner as in Exanple 3 (3a), provi ded that diethyl chlorophosphate
(0.12 M) was used instead of ethylyghloroformate, a crude product of
et hyl 10 2- (di et hoxyphosphor yl oxymnet hyl) - 5- (4, 5- di et hoxy- 2-

ni trobenzoyl ) -2H 1,2, 3-t.ti azol e-4-¢ ; pr red
roryechor ') TBF R iAol 5: 4 SPEPRNL 21 20200 R4 mo) P
1, 2, 3-tri azol eethodremex ydhatos i deSy i Hesik) Bxanpl ed@d (R&Feto, anwp)theb
(18b) In the sa manner as_.Jn ample_3 (3 a crude oduct of
et hyl 5-(2-anFH5geF§-dWﬁ§tHﬂ%?ﬁé onE)-59°$ tPémperature Fo3° PEOGY.

(di et hoxyphosphepdapoimes hyblo 2H($28, Jnd)r i azsl edded therewds boxyldatithe 186
mg) was prepared fromthe crude product of etQél 2-

(di et hoxyiphos PRSIFExYRBt Al FTed (A 5E09h Cempg Akt ni ol dhon

-2H1, 2, 3-tri3aQlasd- £8F boxyhate The mi{:20PrdOkaPr gbakedriAtatieRy( kBa).
(18c) In the sane manner as in Exanple 3 (3c), the title conpound
(73 g, yi el doonvietdenstlepteshofl wasd subJeeepdr kP f rerRatRE ¥¥udenst oduct
of ethyl 5-(2-am;nQ-4.+3-2 dj y QY o 10x bonvloxy—2-

(di et hyl phosp g{{' f%férétoﬁyﬁo gzﬁ(i\}l-erlr%wl bﬁn@lB-ﬁ?pa%(%jloe%&qacraroﬁlo%(y? ayt e

(179 ng) preedhed priapykitep- (4, 5-dimah)oxy-2-nitroberjzay] )4V, 2, 3~

(D00 gy 1) bl e bRyt Ve 3 Hgn o, rogp 3580, )
11.18 (1H, s) 34%). FABMS: nmfz 441 (Merr]+1). Exanpl e 19
7, 8-Dimethoxy-4 (S 0-@p@y0; 2- 5( 14 3 RYY YIGXYGRRONELX 4y, 1.25
(3H, d), 1.28 (3H, d), 1.44 (3H, t), 2.56 (1H, m), 4.00
(3H, s), 4.08 (3H, s), 4.49 (2H, gq), 4.85 (1H, m), 6.35
15 (14, d), 7.06 (1H, s), 7.62 (1H, s).

(20a’-) Ethyl 5-(4,5-dimethoxy-2-nitrobenzoyl)-1H~
1,2,3-triazole-4-carboxylate (Synthesis Example 2) (50 q)
was suspended in ethyl acetate (500 ml). Isobutyl
aldehyde (20 ml) was added to the suspension at 25°C under

20 a nitrogen stream. The mixture was stirred at that
temperature for 20 min.

Next, sodium iodide (21.4 g) and potassium carbonate
{(78.9 g) were added thereto. Further, 50 ml of isopropyl
chloroformate was added thereto, and a reaction was

25 allowed to proceed with stirring at 60°C for 45 hr.

Ethyl acetate (100 ml) was added to the reaction

solution. The mixture was washed twice with 750 ml of

water and then washed with a 20% aqueous sodium chloride

solution (500 ml). The organic layer was dried over
30 anhydrous magnesium sulfate and concentrated under reduced
pressure.

The residue was crystallized from aqueous methanol to

give ethyl 2-(l-isopropoxycarbonyloxy-2-methylpropyl)-5-



77 y)propyl)-2H 1,2, 3-triazolo[4, 5-c] [|]benzazepine

(19a) Ethyl 5- (4, 5-dinethoxy-2-nitrobenzoyl) -1H

1,2,3-triazol e-4-carboxylate (Synthesis Exanple 2) (2.1 Q) and
p-tol uenesul foni ¢ acid nonohydrate (23 ng) were 5 suspended in

nmet hyl ene chloride (60 ml) under an argon at nosphere.
Propi onal dehyde (0.48 ml) was added to tghe suspension. The m xture
was stirred at roomtenperature for 10-mn. 1,1 -Carbonyldiimdazole
(1.07 g) was dxdeﬁ-dlmetﬂ@ﬁpetza,nm@iollseﬁz@y&t)urmwszstsuﬂleﬂd%léoqm
tenperature 10 m xture was post-treated by a
convent i onal n@trb@dyéradet Hérﬁ’ Qul@ye@ﬁea %0 s@bar MR snectrun qfutibbiscat i on
to gi ve e

(i m dazol yl car Boﬁyponypro ?) %}? 4a% & at E'2 compound T Sh aernezdo;ﬁn)

-2H-1, 2, 3- trs&e@l&%@acarboxylate (2 35 g, 15 - 78% as a Ilght yel | ow

fzogT 5 2 46 (2 rrO]aHr w%éﬁ%sﬁg‘ ‘gegdlld‘kueaf( 3‘“2*“1 fﬁ?le(“%%f & 1H H

6.94 (1H t), 172()%—(tlr|:d,azlai)le—7l ~QArbdKylare (s3Athefid40Ekihple 2) (r;ﬁ) 007. 60
(1H, s), 8.12 m . (t19b) Et hyl

2-(1- (lnlda209§lé%#%xﬁﬂﬂﬁﬁ&ﬂ%ﬁ(ﬁﬂu% k acetate (50 ml). 1-Chloro-2-

4, 5- di met hOXYm%’t'Pl'ytl’pré?@Qkélobr%Hyl %a%bfo&ﬂa%éol & 54 s6ah Brxoatige( 377

ng) prepared in sfte a) was di ssol ved in toluene

3- Pentanol (1.(8-A#) g was'mééd@@aaﬁ@lﬂlﬁ!ecarbonagsl t’i- 88. Wh@emex@@@zsdv\é@
heated ypder tgEl Utshons 2th e 2% undlie JMintkibEehas Posh:  realesttien
conventional meth subj ected to sepa atlon and purification to
gi ve et hyl 5-was all@weﬁ- @prrpnrhggydzwmthr@bfemm)aiz ¢2°Q For 96 hr.
pentyloxycarbonylo 1, tfi @z o oxyl 280
ng) as a |ight yel ow ol Ié(é%i%ﬁ_‘é 2(1% [Irtqairr]ﬁéﬁlwédfj&gﬂ%% X E‘fgr)r%éa%g‘.ig% -
0.99 (9H, m, stlddiof3H Thg mixturelws8 wasHed EwWidtd with Fat&r- (72. 29)(2H,

2;’ g:gg (3Hap%) tan wa%ge?gaﬂ. )B7é%§g ( %ﬁéggg’ it A8 ablH
, .15 solution (50 ml) Tﬂe organic ,layer was dried over

anhydrous magnesium sulfate and concentrated under reduced
pressure.
The residue was purified by column chromatography on
silica gel (n-hexane/ethyl acetate) to give ethyl 2-(1-
20 isopropoxyca;bonyloxy—2—methylpropyl)—5—(4,5—dimethoxy—2—
nitrobenzoyl)-2H-1,2,3-triazole-4-carboxylate (0.89 g,
12.3%). The 'H-NMR spectrum of this compound was the same
as that of the compound prepared in step {(20a).
(20b) In the same manner as -in Example 3 (3b), ethyl
25 5-(2-amino-4,5-dimethoxybenzoyl)-2-{(1-
isopropoxycarbonyloxy-2-methylpropyl)-2H-1,2,3~triazole-4~
carboxylate (485 mg, 99%) was prepared as a light yellow
foam from ethyl 2-(l-isopropoxycarbonyloxy-2-
methylpropyl)-5-(4, 5~dimethoxy-2-nitrobenzoyl)-2H-1,2,3~-
30 triazole-4-carboxylate (520 mg) prepared in step (205).
'H~NMR (CDCl,): & 0.85 (3H, d), 1.14 (3H, d), 1.26
(3H, d), 1.28 (3H, t), 1.31 (3H, d), 2.75 (1H, m), 3.81
(34, s), 3.90 (3H, s), 4.34 {(2H, ), 4.86 (1H, m), 6.14



78 LCVMS: mz 522 (Merr] ). (19¢c) In the sanme
manner as in Exanple 3 (3b), ethyl

5- ( 2- ani no- 4, 5- di met hoxybenzoyl ) - 2- (1- ( 3- pent yl oxycar bon

yl oxy) propyl )-2H 1, 2, 3-tri azol e- 4-car boxyl at e (185 nmg, 5 yield in

twe steps 50% was prepared as a light yellow oil from et hyl

5- (4, 5-di net hoxy-2-ni trobenzoyl)-2-(1-(3gpent yl oxycar bonyl oxy)
propyl) -2H1, 2, 3-triazole-4- carboxylate (270 ny) prepared in step
(19Db) . : rrlHy VR, ] 85, (3 7; 0. (3H t),
0.97 10 (3H1Hf)L? 5 3#ﬁ P50 0l ‘S’H 173 gl 9F,

(2H, M, 3.64 (3H, (Q))c)3190t(lr&l—|saat)e Marddexf 24k qx) Eﬂaﬁﬁle 3 (3c)4. 621le,

, 6.14 (1H, 6.48 b 6. 77 .t 6.78 (1H, s)..
E)cuvs: mZ(493t§r%/ﬂ$1)‘?° éo‘md rs(%("léft?)' (é{ﬁ?%ea’éﬁn&rﬁé’ﬁﬁ&d é S f Sé%éfrlﬁ’}l e 3
(3c), the yellow | gowdsp st et891n8- Mlm wwmre%oa{welr%tyuellow
powder from ethyl 5-(2-am no-4, 5- dlnethoxybenzo £
( 3- pent yPoxy cAF bdAyFORFPBPEYFRY POPY 08y 32FREERY grgpy )-2H- ¢afboxyl &re (180
ng) prepared tfl§E8Pe41géirb8leate (48$Qﬁ§ﬂFﬁf@ﬁ%ﬁéax;ﬁnsteﬁe(fdb 0.84

(3H, t), 0.92 (3H, ,t), O. (3H, t), 1.55 - |(=1 ; 239
2.50 (2H, ny, 4.00H-NMR G@Ql ) ,9 4, @58%3@Hs)d> 4, 1665(1 H,q@q nt et )L,- 26. 75
(1H s), 9&)(“1! 3t1) 3?1 8%)(1"} sSd (h5%4(1H .8 (38, s), 4.05CME

mz 447 (I\/[err]
(1- Isopropoxyééﬁboﬁyboﬂyﬁﬁ-déﬁhympnoﬁyww (ﬂHéadﬁmm@hb&y(lH, s) ,4(58p

, 10-di o 2H 3 riaz [ 1] benzazepi ne (20a) Ethyl
5- (4, 5- g?nethélPZI Lit?o engoy1) ﬁ%l 1,2,3-triazol e-4-carboxyl ate

(Synthesis ExaaneLQMS(l 07230433 Y +and p- t ol uenesul foni ¢ aci d

nmonohydr at e # mnPg gf suspended in nethylene chloride (10 m)

under an arg nosphere. |sobutyl al dehyde (330 ng) was added to

t he suspenstotox Ve thivit ure swasnsthbked 4abHI QD0+ H@BREFAHUN €2, 3~
triazolo[4, 5-cllllbenzazepine

15 (2la) In the same manner as in Example 19 (a),

provided that paraformaldehyde (45 wg) and acetic
anhydride (0.3 ml) were used respectively instead of
propionaldehyde and 1,1'-carbonyldiimidazole, ethyl 2-
(acetoxymethyl) -5- (4, 5-dimethoxy-2-nitrobenzoyl)-2H-1, 2,
20 3-triazole-4-carboxylate (618 mg, 98%) was prepared as a
light yellow foam from ethyl 5-(4, 5-dimethoxy—-2-
nitrobenzoyl)-1H-1,2, 3-triazole-4-carboxylate (Synthesis
Example 2) (525 mg).
'H-NMR (CDC1,): & 1.45 (3H, t), 2.12 (3H, s), 4.01
25 (3H, s), 4.03 (3H, s), 4.50 (2H, q), 6.19 (2H, - s), 7.04
(1H, s), 7.65 (1H, s). '
EIMS: m/z 422 (M").
(21b) In the same manner as in Example 3 (3b), ethyl
2~ (acetoxymethyl)-5-(2-amino-4, 5-dimethoxybenzoyl)-2H-1,
30 2,3-triazole-4-carboxylate (510 mg, 90%) was prepared as
a yellow o0il from ethyl 2- (acetoxymethyl)-5-(4, 5-
dimethoxy-2-nitrobenzoyl)-2H-1,2,3-triazole-4-carboxylate
(610 mg) prepared in step (21la).



79 for 25 mn. 1,1 -carbonyl diimdazole (744 ng) and

nmet hyl ene chloride (5.0 m) were added thereto, and the m xt ure was
stirred at roomtenperature for 25 mn. | sopropyl al cohol (920 ng)
was added thereto, and the 5 m xture was stirred at roomtenperature for
3 hr and then refluxed for 21 hr. The m xture was post-treated by a
conventional nethod and subjected to sepamation and purification to
give ethyl 2-(I-isopropoxycarbonyl oxy-2- met hyl propyl) -5- (4,

5-di et hoxy- 2- ni t r cherg@y! )ors 1, 52, ri@azol £-{s caspoxy| at¢ a
li ght yellow foam 5§’gﬁng(?cma‘t"' :>,640/¢3[.'2170 (R, [%‘rfih‘]3 H?NII?/R é(/’c,‘Dc:lf[??r]):
[err] 0.72 (3BH.d)s)1.®59(3K3Hd)s) 1. 2534 (2H, (&M, &).15.081,(3H,, d§,39. 44

3H, t), 2.56 , 3H, 4, H s), 4.49 (2H, q), 4.85
ElH, n§ 6. 35 ((f?‘ @’('1&'%%,‘2?.'089(5@, %257,5 7‘9%2(%1H, S)s). ( q)(20a' )
Et hyl  5- (4, 5-di metemss/- 214 r ggenzoy) ) - 1H

|, 2 3-triazol e-4-carhoxyl at e ( Synt hesi s Exanpl e .2) (50

Susponded in- ot mi2 L Ol ol S (BRS RRRRer Reon ramsle 3| Amydeh®o )

was added to the 1UspemgbORdat 2366 kG USLEr 28s PrébiFOPERs SHEERN
The m xture was stirred at that tenperature for

20 mn.
Next , sodi um ire#idgs (2fremg) ahBYpot adslams e Bemtrel) —5- (21l Jwer e

added t her et 0.q; EWhbRGben Qym—ﬂ_i—li,Sz%uawhzole-z;-eﬂ&s,e%pﬂ@t fa ¥R Added
thereto, and a reacti on was 25 al 'owed to proceed wth stirring at

60[err] C for #epared in step (Bdkyl- acetate (100 M) was added to the
reactioq SOluﬁLﬁﬂR (Bﬂédﬂ 5gre Jas gheg3 Mﬁg?,WhF@37@%Hﬂ éﬁl

wat er and then washed wth'a 20¢%aqueous Jo) |un1éﬁlor|de sol utii'on
(500 M) . TiBe&dr gadt.c $layes. s (2Hi ed) ovér 120 (1Hanlsydr dus 3magibsiim
sul fate and cqncent naf e%r nder reduced pressure. The
resi due was crystalliZe Rdn1aqueous nmet hanol to gi ve et hyl

2- (| -i sopropoxycar Mg :ox y/2- mauley | (M bpy!l ) - 5-
Example 22 -
15 2- (Isobutyryloxymethyl) -7, 8-dimethoxy-4 (5H) ,10-dioxo—-2H~-

1,2,3-triazolof4, 5-clifllbenzazepine
(22a) In the same manner as in Example 19 (1%a),
provided that paraformaldehyde (12 mg) and isobutyric
anhydride (0.17 ml) were used respectively instead of
.20 propionaldehyde and 1,1l'~-carbonyldiimidazole, ethyl 2-
(isobutyryloxymethyl)-5-(4, 5-dimethoxy-2-nitrobenzoyl)-
25-1,2,3—triazole-4—carboxyiate (178 mg, 99%) was prepared
as a light yellow oil from ethyl 5-(4,5-dimethoxy-2-
nitrobenzoyl)-1H-1,2,3-triazole-4-carboxylate (Synthesis
25 Example 2) (140 mg). '
'"H-NMR (CDCl,): & 1.15 (3H, d), 1.21 (3H, d), 1.45
(3H, t), 2.57 - 2.68 (1H, m), 4.01 (3H, s), 4.03 (3H, s),
4.50 (2H, q), 6.20 (2H, s), 7.03 (1H, s), 7.65 (1H, s).
(22b) In the same manner as in Example 3 (3b), ethyl
30 5—(2—amino—4,5~dimethoxybenzoyl)—2—(isobutyryloxymethyl)
-2H-1,2,3-triazole~-4-carboxylate (510 mg, 90%) was
prepared as a yellow oil from ethyl 2-
(isobutyryloxymethyl)-5-(4, 5-dimethoxy-2-nitrobenzoyl)-



80 (4, 5-dinethoxy-2-nitrobenzoyl) -2H1, 2, 3-triazole-4-
carboxylate (70.2 g, 96.7% . The [err]H NVR spectrum of this conpound
was the same as that of the compound prepared in step (20a). 5
(20a" ) Ethyl 5-(4,5-dinmethoxy-2-nitrobenzoyl)-IH

1,2,3-triazol e-4-carboxylate (Synthesis Exanple 2) (5.00 g) was
suspended in ethyl acetate (50 ml). 1-Chlgy o-2- nmet hyl propyl i sopr opyl
carbonate (8.34 g), sodiumi odi de (2.14 g), and potassium carbonate
(7.89 g) were e 0 b ag &4y ] égg@g a hidgngen
stream A reggg?og s t}QaZOlé ? %ﬁ%&?@%‘%cese%@ n%{ h ngl rri n% %rt? EtESOé[%grr] C
for 96 hr. (22a) . Ethyl acetate (10 n) was added to the reaction
solution. The nlxtu enMeg d towi ce wa 7 t hen
washed with a 20% aqueous 50 |3Sm cahl Colr |1§4e (%E 1-:lgol %tligomgl'{’SO M )éméj:L The
organic | ayer 2was @IrH,edn)oved. 65 (3H,ardydrowd nidhes)ymasul 4 ata,ang

concentrat ed uce sure. The residue rified
by col u chrgnggbg ﬁ% gn 6.36 p@ﬁ?1cﬁ?geﬁ°éﬁ h%%&ne?ﬁ%hy|%a83a ng to
give ethyl 2-¢i1- 20 :

|sopropoxycarbonylox 2- nethylpropy 5- (4, 5-di met hoxy- 2-
ni trobenzoyl ) - 2H 1E i§§ it r ive{Zol 824- dagboxylate (0.89 g, 12.3% . The

[err] H NVR spect r umgefeyt hiys @W@p§£ﬂ§ M@ﬁné?ea§aﬁﬁ Examﬁl@53tW%E)0ftﬁﬁ?
conmpound prepared in step (20a e same manner as in

Exanpl e 3 (3bfitéehgpmpeund &3 q MGNiBAS.) avas- armmﬁﬁermiwC)w povder
25 | 3. -
'SOprOp éycazggy}noxy %Efﬁé(lay prcgo_yaﬁ xﬁi'h& 3 5 dtllirfﬁatﬁ’m)?yf)lenzo]yl -2 ‘rom

car boxylate S prepare

et hyl 2- (14{isopnbpoxycaymetriy loxpi>1, 2 3- trmm-phq@nbwl(xe 492

5-di nmet ho 2- I , triazol e-4-carboxylate (520
preLared fﬁ ngﬁ %%ggg%%& an St%p (§Eb?r]H-NNRI(éDO [err]): ?grr] g 85 o)

(3H, d), 1.14 (3H 'EHNMR. @MSO-d,) : (34, d).10. @B1,(3H, 12).621.32 (H,(1#), 2.75
(IH- m, 3.81., 3 gW8Ha) )% 99.5§H(3§) sf: 38 68 2f) » 5f- 86 (3H .y, 614
15 s), 7.64 (1H, s), 11.16 (1H, brs).
EIMS: m/z 374 (M').
Example 23
2- (n—-Butvrvloxymethyl)-7,8-dimethoxy-4(5H),10-dioxo-2H~1

2,3-triazolof4,5~-cl[llbenzazepine

20 (23a) In the same manner as in Example 19 (19a),
provided that paraformaldehyde (12 mg) and butyric
anhydride (0.13 ml) were used respectively instead of
propionaldehyde and 1,1'-carbonyldiimidazole, ethyl 2-(n-
butyryloxymethyl)—5-(4,5—dimethoxy—2—nitrobenzoyl)—Zﬂ—l,

25 2,3-triazole-4-carboxylate (178 mg, 99%) was prepared as
a light yellow foam from ethyl 5-(4,5-dimethoxy-2-
nitrobenzoyl)-1H-1,2,3-triazole~-4-carboxylate (Synthesis
Example 2) (140 mg).

'H-NMR (CDC1,): 6 0.92 (3H, t), 1.44 (3H, t), 1.61

30 - 1.71 (2H, m), 2.44 (2H, t), 4.01 (3H, s), 4.03 (3H, s),
4.50 (2H, q), 6.20 (2H, s), 7.03 (lH, s), 7.65 (1lH, s).

EIMS: m/z 450 (M').
(23b) In the same manner as in Example 3 (3b), ethyl



(1H, s), 6.49 (2H, brs), 6.51 (1H, d), 6.77 (1H, s) (20c) In

the same manner as in Exanple 3 (3c), the title conpound (273 ny,
6299 wWas prepared as a |ight yel | ow powder from et hyl

5- (2- am no- 4, 5-di net hoxybenzoyl)- 5

2- (1-i sopropoxycar bonyl oxy- 2- met hyl propyl ) - 2H 1, 2, 3-

triazol e-4-carboxyl ate (485 ng) prepar ed8j n step (20b).

[err]H-NMR (CDCl[err]): [err] 0.85 (3H, , 1.15 (3H, d), 1.25

(3H, d), 1.314(3H_d), 2. 80.(1H .00 H,S)._ L .S),
4.86 (1H . s a(rafﬁ?o df',Sie‘.}%etra‘iW?bes‘}z,O}%ssz 1 b%‘%%xl%’jmegt.(h}a)(m
brs). 2H-1,RCHBtriatdle-MB3Iardoklate (126 ExpNH 3% )2Wwas pregkred

(Acet oxynet hyl ) -7, 8-di net hoxy-4 (5H) ., .10-dioxo-2H1, 2, 3-

triazol o[ 4, 588 Fl]yﬁég?dz%b]r n%mfs e%hyl 2= (B1Rytyy CtWé“etj%We) Trntfer as

in Exanmpl e 1%im@%hpxy-2-ni@f&yémlﬁl@-l,@rﬁ&rir@a@yﬂ%arﬂ&%lm and
acetic anhydri de (0.3 mM) 'were used respectively instead of

propi onaldehydé e8n&gl, PrepareenyhdetaPd4Zéfe; et hyl 2- .

(acetoxymet hyl ) -544( 5- ? t hoxy- 2-ids okenzayl ) 2851, &4y 2Q 4
3-triazol e- 4-car boxgl g%ﬂe{ ( E%g"jr]rg 98% wag( pr’e%gr'e 4 £80 ilg’h6t '
yell ow foam1.filont2t m)l, 2 .37 428 dittet BoXpp- Z3H, s), 3.91 (3H, s),

itrob 1) -,1H-,1, 3-fri Az boxyl t\hesd le 2
(bos mg) ) widat e Sl o AL ST ENRO A BV e H S0, on,) BISTRLE 2),
s), 4.01 25 6.(73H,(18), s4.03 (3H, s), 4.50 (2H, q), 6.19 (2H, s), 7.04
(1H, s)

In the & zéGﬁagﬁg}Egémfn E%énpﬂgosgyggj,néfhsfz (N[er;!)(acetoxynethyffl?%-
(2-am no-4, 5-dinet2axybenzoyie stk Imafifer a2, BatEkazmple- 3- qachox\that e
(510,19, 907 1485 PLERBLE oo mg.,fhagt s cebserd 5 S poycer
3-triazol e- 4- gabRoXyl adttnyl 5-(2-amino-4, 5-dimethoxybenzoyl) -2~ (n-
butyryloxymethyl)~-2H-1, 2, 3-triazole-4-carboxylate (120 mg)
15 prepared in step (23b).
'H-NMR (DMSO-d,): & 0.87 (3H, t), 1.51 - 1.60 (2H,
m), 2.43 (2H, t), 3.84 (3H, s), 3.85 (3H, s), 6.54 (2H,
s}, 7.17 (l1H, s), 7.64 (1H, s), 11.2 (lH, brs).
EIMS: m/z 374 (M").
20 Example 24
2-(3-Carboxypropionyloxymeth =7,8-dimethoxy-4 (5H),10-d
ioxo-2H-1,2,3-triazolol[4, 5-cllllbenzazepine
(24a) In the same manner as‘in Example 19 (19é),
provided that paraformaldehyde (15 mg) and a methylene
25 chloride solution of an acid chloride prepared from a
monobenzyl ester of succinic acid (520 mg) and thionyl
chloride (0.91 ml) were used respectively instead of
propionaldehyde and 1,1'-carbonyldiimidazole, ethyl 2-(3-
(benzyloxycarbonyl)propionyloxymethyl)-5-(4, 5-dimethoxy~2-
30 nitrobenzoyl)-Zﬂ—l,2,3—triazole—4—carboxylate (148 mg,
58%) was prepared from ethyl 5-(4, 5-dimethoxy-2-
nitrobenzoyl)-1H~1,2,3~-triazole-4-carboxylate (Synthesis
Exanple 2) (175 mg).



(610 ngy) prepared in step (21a).
82 [err]HHNMR (CDCl [err]): [err] 1.27 (3H, t), 2.15 (3H, s),

3.66 ° (3H, s), 3.91 (3H, s), 4.34 (2H, q), 6.15 (1H, s), 6.35

(2H, s) , 6.50 (2H, brs) , 6.75 (1H, s) EIMS. mz 392 (Merr]).
5 . (21c) In the same manner as in Exanple 3 (3c), the title
conpound (360 ny, 84% was prepared gs yell ow powder from

Sphy{h ZB(acetF§ygethyl)-5-(2-an}no-4,5-b I (49 ) |
i met hoxybenzoyl) - , 3tk azol e- 4- ¢ a re
in step {21b).y10 ﬁ#&Mg %FE?}} hﬁ%ﬁi(ﬁﬁﬁgé%ﬁ)%?’ ?é%??Q4Hé.fﬁ' ?%ﬁ?ﬁs),
3.83 (3H, s),3H, s),3.842 (3, s3), 64529( 2BH, sy), 75141 ((BH, 5),, 7663 (1H,

2215 2 (12BuiShyl Sxdetit) 5 ol ofhelndoits (31 ™ 1070kl S0 T

1,2,3-triazol gj4, 5-c][1] benzazepine (22a) In the sanme manner
as in Exanple 19 (19a3§b,r provi ded t hat paraformnmal dehyde (12 ng) and
i sobut yribc ar@fidm)| den (Dha 7Sy WePeedsad res pBarRERy 3i isbdadst 20

pFOpionaldehngc)gnqym;’ it far epybdhimdazl e, 26 €f hijhs %Tepared from
(1 sobutyryl oxynet hyl) -5- ‘E4, 5-di et hoxy- 2-i tr_oBenzoyI -
2H-1, 2, 3-tri agbhplsd-Tat bokysraa vl gy rhpn WAmRr e lapameathyl) ~5ald /@ | i ght

| il f - - di - 3 ; —4- \
'L r obenzoyl ) Ttk CosyiA B Rry 2 stissol e doparbonlats | )
(140 ng). (100 mg)[ preperBBVRIOCBCEPefR2ia) .[err] 1.15 (3H, d), 1.21 (3H,
d, 1.4 3H;, . t 2 - 68 H, 4. \ 4.0 \ ,
% 50 (2&1,0 a), 630 "2?5?1‘ s@@ﬁ%’(lﬁf ]é:)ffdn)?‘f"é% %H( %l;)s.f)“H' ¥ { ?SH'(szi%)) In
t he same manneBHas s Bxaapl(@H3 3h) 7.atthwillH30s), 5-. 642-(@M,ne&)4, 11.16
5- di met hoxyben 1) -2-_(LSO ryl oxymet hyl
-2FL1,2,3¥¥riéigye;hlcégégiyﬁgég grf 10 né,) 90%  was

FABMS: m/z 405 (M'+1). :

Example 25
15 2-(Cvclohexvlcarbonvlox thyvl)-7,8-dimethoxy-4 (5H) ,10~-d

ioxo-2H-1,2,3-triazolo(4, S5-cl[llbenzazepine
(25a) In the same manner as in Example 19 (19a),
provided that paraformaldehyde (15 ng) and
cyclohexylcarbonyl chloride (0.54 ml) were used
20 respectively instead of propionaldehyde and 1,1'-
carbonyldiimidazole, ethyl 2 -
(cyclohexylcarbonyloxymethyl)-5-(4,5-dimethoxy-2-
nitrobenzoyl)-2H-1,2,3-triazole-4~-carboxylate {416 mg) was
prepared from ethyl 5-(4,5-dimethoxy-2-nitrobenzoyl)-1H-:
25 1,2,3-triazole-4-carboxylate (Synthesis Example 2) ({175
ng) . -
*H-NMR (CDC1l,): &1.20 - 2.00 (10H, m), 1.44 (3H, t),
2.35 (1H, m), 4.00 (3H, s), 4.03 (3H, s), 4.49 (2H, q),
6.19 (2H, s), 7.03 (1H, s), 7.65 (1H, s).
30 FABMS: m/z 491 (M'+1).
(25b) In the same manner as in Example 3 (3b) and
(3c), the title compound (32 mg, 18%) was prepared from
ethyl 2-(cyclohexylcarbonyloxymethyl)-5-(4, 5-dimethoxy-2-



pr epar ed as a yel | ow oi | from et hyl 2-
(i sobutyryl oxynet hyl)-5-(4, 5-di methoxy-2-nitrobenzoyl)-

83 : 2H 1,2, 3-triazol e-4-carboxyl ate (610 ng) prepared in step
(22a). [err]HHNVMR (CDCI 3): [err] 1.18 (6H, d), 1.28 (3H, t),
2.61 - 2.66 (1H, m, 3.65 (3H, s), 3.90 (3H, s), 4.34 (2H, q), 5
6.15 (1H, s), 6.36 (2H s), 6.50 (2Hggbrs), 6.75 (1H, s).
EIMS: mz 420 (Merr]). (22c) In the same nanner as in

Exanpl e 3-(3c), 144t 1€ TROY 68 9 S(Pre
yeIIOM/pomder%igkgse?%%x%) i&I%gﬁ?rRQHQggg%Z?dﬁgﬁggﬁﬁgt né?ho@?%en oyI) 2-
(i sobutyryl oxpmephyk}- 20 steR, 32bai azol e- 4- carboxyl ate (492

prepared in step ( [ NVR. ( err)): rr] 1 10
o) 262 - gﬁb%% (oMs0-dgly: (&l %F(BHl ggfs?%% A 5)495 8 on
s), 7.18 (1Hm) 153 8$)03H7 654,(3185)(31& 46, (dtb1brsgk, s), 7.16 (1H,ME:
mz 374 (M). (n Butyryloxynethyl) -7,

8- di met h&xy- 45 BHy - 64lélﬁro§bt2F#115 (1H ,9)-3-triazolo [4, 5-c]

[ 1] benzazepi ne 20 papMs: ngBah15lthhq)sane manner as in Exanple 19

(19a), rovided that paraformaldehyde (12 ng) and butyric
anhydri de (OEéémﬁiﬁ_Zﬁere used respectively instead of

pr opi onal dehyde A& -SLIMN 2GR0 . 10-dioxo-2
T?oﬁén%oyl) 2%31, 25

but yryl oxymet iy

©2,3-triazol e-41e3 Loy prdar ed as a light
yellom/ an1fron1et 5 ( QQEM
nit robe%?oyl )-1H 1, (g%é) |gozﬁfeq{ezl%ﬁza xczylass(l:tlé11 mﬁg;,) ﬁlréaltse (20 mgéxgﬁsl e 2)
(140 ng). ~ added to[arsdldtNMR (IDA-penrtjon@ (3..92mi3Hand) trimédhf3H, t),

1.61 orthoformate (3.3 ml) in methylene chloride (10 ml). The

mixture was heated for one hr with stirring. This
solution (4 ml) was added to a solution of ethyl 5-(4,5-
15 dimethoxy-2-nitrobenzoyl)-1H-1,2, 3-triazole-4-carboxylate
(Synthesis Example 2) (140 ng) in methylene chloride (2
ml). The mixture was stirred at room temperature for one
hr, and triethylamine {0.05 ml) was then added thereto.
The mixture was post-treated by a conventional method and
20 subjected to separation and purification to give ethyl 5-
(4, 5-dimethoxy-2-nitrobenzoyl) -2~ (3-methoxypentan-3-yl)-
2H-1,2,3-triazole-4-carboxylate (140 mg, 78%) as a yellow
powder.
‘H-NMR (CDC1l,): & 0.75 - 0.79 (6H, m), 1.45 (3H, t),
25 2.19 - 2.25 (4H, m), 2.97 (3H, s), 4.01 (3H, s), 4.04
(3H, s), 4.49 (2H, g), 7.10 (1H, s), 7.60 (1H, s).
FABMS: m/z 451 (M +1).
(26b) In the same manner as in Example 3 (3b), ethyl
5~ (2-amino-4, 5-dimethoxybenzoyl) -2~ (3-methoxypentan-3-yl) -
30 2H-1,2,3-triazole-4~carboxylate (110 mg, 91%) from ethyl
5- (4, 5~dimethoxy-2-nitrobenzoyl) -2~ (3-methoxypentan-3-yl) -
2H-1,2,3-triazole~4-carboxylate (130 mg) prepared in step
(26a) .



30 - 1.71 (2H, m), 2.44 (2H, t), 4.01 (3H, s), 4.03 (3H, s), 4.50

(2H, q), 6.20 (2H, s), 7.03 (1H, s), 7.65 (1 H, s). EIMS: mz
450 (Merr]). ' (23b) In the same nanner as in Exanple 3 (3b),

et hyl 84 5- (2-am no- 4,
5- di met hoxybenzoyl) -2- (n-butyryl oxynethyl) -

2H 1,2, 3-triazol e-4-carboxylate (126 ng, g83% was prepared as a

yellow oil from ethyl 2- (n-butyryloxynethyl) 5-(4,5-

di met hoxy- 2- ni t r obepz@ys ) 1,2, 3 tmygqolgH4 g rbexysatsy, 5y, 4169 1y
prepared in step (glga@% (@d_&l [err] H [err]): [e)r r] O. 95 (3H
t), 1.27 (3H, £).451. 6%1, m), 3IL370(3(HZHS ), 326137 3(HZ,HS)t,) 3 2®5(3BH,s)s) ,

3.91 (3H, SH_ ). # o VAT
brs),( S)6 47583 11#8¢g) ¢ qg 6 Y5 br ,E”%/é 6;49 s (%/F% ?%)6 6490 ¢

(23c) In the sane manner as |n Exanmple 3 (3c), the title conpound (86
ng, 80% _was prepared as yello from et hyl
5-( 2- ami Ro- 4, 5- di MEFRERybefY Syl flegw{'jnﬂ

butyryl oxymet hyl) - alz*ﬁle 2, ﬁth&azsﬂ -4t POK Y -ad nd thadk yABn Zby 1) r-epared in
step (23b). err DMSO-d[err]): [err] 0. 87 3H Q 1. 51
- 1.60 (2H, methoxwpen an33c¥H) -2 !& 18282 toipzeje-4 %r}egwléi}e 6.64 (2

), 7.17 (1H’m§£Xwg56@1%%Hiv%h 1%11%o§¥6pg@r%hcohol (1.5 mEYMInd@Z 2374

(Merr]) 20 oxypropronyloxynethyl) -7,
8- di met hoxy- 42¢ 8 atI@laPhere |Bﬁ§aéﬂlmm2$321tr1 xd[de (25 mg) was
5-c][1 nzaz n

(1on), 20" EHEE8 co She solupiR) e RE,GRTE (RS %Egi‘%?ha%é?e@“

‘chl ori de soI utempeuatanearfpd ébl minde ﬂhepaue:dtufmeomaa post- tmractl@@ln
ester of succinic,acid (520 L A0 tawngr%eﬁy%dcmoorggsargt%nmardwere

used respectr%ely st propi ona

1, 1' -carbonylgurif teztoley e hydve-ie title compound (35 mg, 49%) as a
yellow powder.
15 - 'H-NMR (CDCl,): & 0.87 (6H, t), 2.42 (2H, q), 2.53
(2H, q), 3.13 (3H, s), 4.00 (3H, s), 4.03 (3H, s), 6.66
(1H, s), 7.90 {(1H, s), 9.14 (1H, brs).
FABMS: m/z 374 (M').
Example 27

20 2-(4-Ethoxvyh
1.2,3-triazolo[4, 5-clll]lbenzazepine
(27a) Ethyl 5-(4,5-dimethoxy-2-nitrobenzoyl)-1H~-
1,2,3-triazole-4-carboxylate (Synthesis Example 2) (140

mg) and p-toluenesulfonic acid monohydrate (2 mg) were
25 suspended in methylene chloride (2 ml) under an argon
atmosphere. 4—Heptane (0.14 ml) and triethyl orthoformate
(O.;7 ml) were added to the suspension. The mixture was
stirred at room temperature for 2 hr. Further, p-
toluenesulfonic acid monohydrate (4.5 mg) was added
30 thereto. The mixture was stirred at room temperature for
2 hr. The mixture was post-treated by a conventional
method and subjected to separation and purification to

give ethyl 2-(4-ethoxyheptan-4-yl)-5-(4,5-dimethoxy-2-



(benzyl oxycar bonyl ) propionyl oxynethyl) -5- (4, 5-dinmethoxy-2- 30

ni trobenzoyl )-2H 1, 2, 3-tri azol e- 4- car boxyl ate (148 nyg, 58% was
pr epar ed from ethyl 5- (4, 5- di met hoxy- 2- _

nitrobenzoyl )-1H 1, 2, 3-tri azol e-4-carboxylate (Synt hes;gs Exanpl e 2)
(175 ng). 5

[err]H-NMR (CDC13): [err] 1.44 (3H, t), 869 (4H s), 3.99 (3H,
s), 4.02 (3H, s), 4.49(2H, q), 5.11 (2H, s), 6.19 (2H, s), 7.03
(1H, s), 7.30 nitr,gp@en(zpml mEH~-7.,833-Cthazole-4-cayboxybate (160 24%), dl?
the same manneg,3 I and (3c), the title conpoun 7
ng 2699 was p?epir e% Engféﬁl%w pg%meﬁ

2- ( 3- (benzyl oxycar béﬂyml\lmrmﬂ(ﬁrgytgﬁym J90l ) )6|E (3 )5 1b00 T 1 1. 15 (2H, m),
- di nmet hoxy- 2- n Ql e- 4- car boxyl_at
nmy) pr epa)r/ed i p(%?'gzg)' %02]6 > P13 Z‘é}fl] I—H‘NNRl(ﬂ)ﬂ/SdﬁH[fertr)]/) 2. [Oer>r r‘]
2.60 (4H, sm), 3. 83 (@, %), 38 (25, ﬁﬁH 4Sb)1 @3ﬁ4 62H, 4Shy 7(°447N%—3H s),
7.64 (1H, s), 11.16 (1H, s), H, A
405 (Merr] +1-48 (2H, EﬁépreOQS 1!3/ ) 2- 7(@}'cl(b ex§| ear bonyl oxynet hyl ) - 7
8- di met hoxy-4 (5H), g¥fsd mn/z @9%0-@t 1, 2 3-triazolo[4, 5-c][1]benzazepine

(25a) In the sanme manner as in Exarrpl e 19 (19a) provi ded t hat
par af or mal dehyde  (27b) (15 the rgpme magweer as lmﬁedam:dwlkdrMnylethyl

CPLOrng|deﬁodeg‘2a£%)no 4W§‘alme%%QQngnzo%stfec gm%xy %%?a_¥9&-I o
2 tph y LO Y 2H21, 2, 3-(t¢ya@lzoﬂexyll-calrb@myflla)tyenet(li)ﬂ0) S A, 59d7%[met axy - 2-

ni t robenzoyl) ggﬁ%r t‘% tari ﬂ i g}bclartb “g/e%tll—'}- l(2412_(r51_:;_ t\ﬁ%xyheptanprepar ed

fromethyl 5- ( oxXy-"Z-ni Tt Shenzoy
1,2,3-triazol eymeérbéxﬁk—dﬂmet{bﬁy«ﬁ—%ﬁ:ﬂr@b@ﬂmb@m)—zm 17%,3-tria®@)le-4

[err]H'NMR((Ix%3}boiﬁiril 096 ndy VrdaAHbaMn ot L) D

'H-NMR (CDCl,): & 0.95 (6H, t), 1.10 - 1.19 (2H,
15 m), 1.11 (3H, t), 1.25 (3H, t), 1.35 - 1.38 (2H, m), 2.24
- 2.42 (4H, m)}, 3.25 (2H, q), 3.61 (3H, s), 3.90 (3H, s),
4.32 (2H, q), 6.15 (1H, s), 6.50 (2H, brs), 6.74 (1H,

s).

'EIMS: m/z 462 (M').

- 20 (27¢c) In the same manner as in Example 26 (26c), the

title compound (75 mg, 60%) was prepared as a yellow

crystal powder from ethyl 5-(2-amino-4, 5-
dimethoxybenzoyl)-2-(4~ethoxyheptan-4-yl)-2H~1, 2,3~triaz
ole-4-carboxylate (143 mg) prepared in step (27b) .

25 *H-NMR (CDC1,): & 0.96 (6H, t), 1.11 - 1.19 (2H, m),
1.13 (3H, t), 1.34 - 1.43 (2H, m), 2.30 - 2.38 (2H, m),
2.44 - 2.52 (2H, m), 3.28 (2H, q), 4.00 (3H, s), 4.05

(3H, s), 6.80 (1H, s), 7.90 (1H, s), 9.68 (1H, brs).
FABMS: m/z 417 (M' +1).
30  Example 28 L .
2- (Ethoxymethyl) -7, 8-dimethoxy-4 (5H},10-dioxo-2H~1,2,3-t

riazolof4,5-cl[1 nzazepine

(28a) Ethyl 5—(4,5—dimethoxy—2—nitrobenzoyl)—1ﬂ—



2.35 (1H, m), 4.00 (3H, s), 4.03 (3H, s), 4.49 (2H, q), 6.19 (2H,

s), 7.03 (1H, s), 7.65 (1H, s). 30 FABMS: mz 491 (Merr]+1).
(25b) ~I'n the same nmanner as in Exanple 3 (3b) and (3c), the title
conmpound (32 ng, 18% was prepared from et hyl

2- (cycl ohexyl car bonyl oxymet hyl ) - 5- (4, 5- di et hoxy- 2-

86 nitrobenzoyl)-2kk1,2,3-triazoIE€4-carboxyIate (a) (200 ng)
prepared in step (25a). : [err]FFNVR (DVSO-d6): J[err]l1l.16 - 1.90

(10H, m), 2.45 (1H, . . 3.83 (3H..s),.3. 3H, .S). 6.51.(2H,.5),
7.16 (1H 5 15'gs?,”tl?%%ﬁo%?kﬁ"éﬁ‘gb‘i’gk’%t? 1#1,55’8%?“3 2 el ot
415 (M +1). mg) abtam!t®fenesul fohicB-ddinetinohydrd{e neshonypewean- 3-yl )
-4 (5H) 10-di oxo-2H . -1,2,3-triazo|o%4, 5-c][1 benz%fe ine 10

(26a) p- Tol uePBSRPREARAC ki BeHBRbERRIr 5P_é° 28engh)® WRS) undergyeqargey

sol ution of 3;pgptanere . (3.didénoARfktam®@t fyls ml) wakt hddete ¢Be3 nl)
in methylene chloride (10 nl). The mxture was heated for one
hr withS stiswspepsionThilhe mixtuse|was gtirgedrief AL dved the.a §HeUti on
of ethyl 5-( - j Xy=2:-01Frabenzo z

S tri avol o 4 BEFEERS) 4 "BOREXYECafld (BYSHCLhrRbikota) msthod 2R cne
chloride (2 subjectgd ttheapaxrtarienwasdspuriddcatipootot gnper atbyeé £or one

hr, and triet m L5 ) S ed_th _»&h i xture
was post-tr ear%{éﬁlB?lee%ngZnﬂ o‘rﬁlg?’ %F‘E(@)H%ggd%bl%Egéggfggtlédzﬁo?ég]bgr ation
and purificattonidsobeve-eshlybxprate (242, mgdi mOOROXY-a& niaropenzoyl) -2-
(3- et hoxypent an- 3-yl) - 2H 1,2, 3-triazol e-4-carboxylate (140 ny,

78% aslQ yelPQyder: powder . [err]H-NMR (CDA 3): [err] 0.75 -
0.79 (6H, m, 1.45HAMRt)cDEH,): &. 19.17 23B5 €HH 1045 2387 €8H, 3sp5 4.01
(3R 9). 4 04(2H, q)$3|4_1|’.0%)’(3?{',4%)(,251".0%)’(3?1‘,1_0s)(,1|_11.453’(27H,60q§,1H5.2§'

(2H, s), 7.05 (1H, s), 7.64 (lH, s).
EIMS: m/z 408 (M').

15 (28b) In the same manner as in Example 3 (3b), ethyl
5-(2-amino-4, 5-dimethoxybenzoyl) -2~ (ethoxymethyl)~-2H-1,2
; 3~triazole-4-carboxylate (178 mg, 88%) was prepared as a

. yellow o0il from ethyl 2-(ethoxymethyl)-5-(4,5-dimethoxy-
2—nitrobenzoyl)-2&—1,2,3ftriazole—4—carb6xylate (220 mg)

20 prepared in step (28a).

'H-NMR (CDCl,): & 1.21 (3H, t), 1.26 (3H, t), 3.63
(3, s), 3.70 (2H, q), 3.90 (3H, s), 4.43 (2H, q), 5.78
(2H, s), 6.15 (1H, s), 6.50 (2H, brs), 6.73 (1lH, s).

EIMS: m/z 378 (M").

25 (28c) In the same manner as in Example 26 (26c), the
title compound (116 mg, 92%) was prepared as a yellow
powder from ethyl  5-(2-amino-4,5-dimethoxybenzoyl)-2-
(ethoxymethyl) -2H-1,2,3-triazole-4-carboxylate (142 mg)
prepared in step (28b).

30 'H-NMR (DMSO-d,): & 1.12 (3H, t), 3.64 (2H, q),
3.83 (3H, s), 3.85 (3H, s), 5.94 (2H, s), 7.13 (1lH, s),
7.65 (1H, s), 11.2 (lH, brs).

EIMS: m/z 332 (M').



FABMS: mz 451 (Merr] +1). ' (26b) In the sanme manner as in

Exanple 3 (3b), ethyl 5- (2-am no-4, 5-dinethoxybenzoyl) -2-

(3- nmethoxypentan-3-yl) - 30 2H 1,2, 3-triazol e-4-carboxylate (110 ny,
91% from et hyl 5- (4, 5-dinethoxy-2-nitrobenzoyl) -2-

(3: net hoxypent an-3-yl) - 2H 1,2, 3-triazol e-4-carboxyl ate (130 ng)
prepared in step (26a). 90

87 [err]H-NI\/R(CDCIS) [err] 0.87 (6H, t), 1.26 (3H, t), 2.33

2. ASEkAMpRlR) 293 13 (3H ., 3.61 (3H, s), 3.90 (3H, s),

333 (2H 9)5_ (85 4_ é%li’m:e%&ng_&%ﬁ_%rwgﬁm_uf)

5- (2-am no- 4 53dtneaggnggnz§yt]iZ}anzazeplne
0 ss0ved | i sonr 39R i Bhnbhe Fodeniirite, shnin” Exdiitle o1, (dDher o
Pot assi um terbabyf@mﬁmeﬂﬂ&e o2 \r@e Hbd iadgedpya thecneluticnmo2 The

m Xture was stirred a nperature faor 15 njn. The m Xture was

r 00
post-treated B§re use% 68ﬁ9§ﬁf5|18ﬁéb’ rﬁéﬁﬁﬁ?danefs%’f%%%‘ﬂa%%e%%%r &%n and

purification §90109ive ddn 1&1L¢im§am§%llféd (35 ny, 48%s,as a ethyl Yel baw
powder. 15 [err] HNWMR (CDC %; [err] 0.87 (6H t), 2.42 (2H, q),
2.53 ( 2Mi sqProRory ety 19)- 54l Hb(Bipe Byox - d3ni Brpbenzoylge 2H-

1H, s 7.90 4 ' nﬁ?g_. rr
(Exarrpl)e 27 Zolgzll_b é%l%%%eox‘l&#g&og%?i?% 215 m8qd rregwfs %é)%e(j'\/fa% b
10- di oxd02H a light2, Feldiearoloiy, Br@]l[lf-bbmiazépl(ﬁe5 dimethoxy-@27a)

Et gyl?) tr?agglg gkcarg é}gfgﬁ%g/)%t é{s)%[isg?é ecazsbcz)iyéeoate <Syrrrlgt)hesairsld
p-t ol uenesul fEraspaei 8) MbAbbymdghte (2 ny) were
'H-NMR (CDCl,): & 1.17 (6H, d), 1.45 (3H, t), 3.74
- 3.80 {(1H, m), 4.00 (3H, s), 4.03 (3H, s), 4.49 (2H, q),
15 5.63 (2H, s), 7.04 (1H, s), 7.64 (1H, s).
‘ EIMS: m/z 422 (M').
(29b) In the same manner as in Example 3 (3b), ethyl
5-(2—amino—4,5-dimethoxybenzoyl)—2-(isopropoxymethyl)-2&
_ -1,2,3-triazole-4-carboxylate (190 mg) was prepared as a
20 yellow o0il from ethyl 2-(isopropoxymethyl)-5-(4,5-
dimethoxy-2-nitrobenzoyl)-2H-1,2, 3-triazole-4-carboxylate
(200 mg) prepared in step (29a).
'"H-NMR (CDCl,): & 1.17 (6H, d), 1.26 (3H, t), 3.63
(3H, s), 3.80 - 3.9%0 (1H, m), 3.90 (3H, s),.4.43 (2H, q),
25 5.80 (2H, s), 6.16 (lH, s), 6.50 (2H, brs), 6.72 (1H,
s).
EIMS: m/z 392 (M').
(29c) In the same manner as in Example 26 (26c), the
title compound (110 mg, 70%) was prepared as a yellow
30 powder from ethyl 5-(2-amino-4,5-dimethoxybenzoyl)-2-
(isopropoxymethyl)-2H-1,2, 3-triazole-4-carboxylate (180
mg) prepared in step (26b).
*H-NMR (DMSO-d,) : 8 1.12 (6H, d), 3.84 (3H, s},



25 suspended in nethylene chloride (2 m) under an argon
at nosphere. 4-Heptane (0.14 m) and triethyl orthoformte (0.17 m)
wer e added to the suspension. The m xture was stirred at room
tenperature for 2 hr. Further, p- t ol uenesul fonic acid
nonohydrate (4.5 ng) was added 30 thereto. The m xture was stirred at
roomtenperature for 2 hr. The m xftjure was post-treated by a
conventi onal met hod and subjected to separation and purification to
give ethyl 3-64- qgﬁoxghepjagrgéxde 04, S n@t@@xf’ - s), L8 (H,
88 nltrobenzoyl) , 3- trlazole 4- car boxyl at'e ny,
82% as a yeIEbw/ﬂoﬁ@erlH S), 11 1 [éiH}FLhNFﬁQCDCl[err]) [err] 0.90
(6H, t), 1.00 - 2H, 04 (3H, t), 1.26 - 1.28 (2H, m,
1.44 (3H t), o oE s e 346 Mt my. 3,10 (2H q), 4.01 (3H s).
4.04 (3H, S)Example 38. 48 (2H, q), 7.08 (1H, s), 7.61 (1H S)
27b | : _

EIMS: mz 492 r as |nl anpl e
3 (3b), @thyl ; hvipro

(4- et hoxyhept an; 4- B/-ldrméiﬂ'loxv-QH'QH)Z 10- dﬁd}(d-&ziplle-% Mﬂl@%l&i@ 5-ch60 ny,
90% was prepared as a yellow oil fromethyl 2-(4-ethoxyheptan-4-
yl) -5- (4, siibepzeggpipenitrobenzoyl) -2H 1, 2, 3-triazole-4

-carboxyl ate (190 ngagreﬂ@rﬁﬂe'@dﬁéﬂhéﬁHEQ as in Examplé €fib] HHNMR,
(cod[err]): 6 (6H, t), 1.10 - 1.19 (2H, 15 n), 1.11°(3H t),

1.25 (3H, t), p{oggdedl ‘grgai(’zmsoiwtyih xldehyde _ QO4@7Q4|;:41 mwas, %e@
3.614(3H, 90 S 1H, 58)1 6490 (2H,

gas) g (1#ﬁ£te§d (3% s), proplon%l%%h@%@ a . @t%ﬁ%( 29)(1-81 (

(27¢) In t he smn@azm&wkﬂanhpnyiOBwanﬁrmezﬁy%nmmgylkﬁﬁ; (4,5~ dnmaﬂhQMMUﬂpound

(o™ 5% 4ogBRERmogs) sausy V5l oM sorane Sl Vel Abory e 80085, o
-2H1, 2, 3 tﬁlaz was oOlprepagacboxyrame (eit8yim) Q@Hdpéﬁddnknhsugp2627b).
nitrobenzoyl)-1H-1,2, 3-triazole-4-carboxylate (Synthesis
15 Example 2) (280 mg).

'"H-NMR - (CDC1,): & 0.82 (3H, d), 1.12 (3H, d), 1.44
(3H, t), 2.64 - 2.81 (l1H, m), 4.01 (3H, s), 4.04 (3H, s),
4.50 (2H, gq), 6.67 (1H, d), 7.08 (2H, m), 7.41 (1H, s),
7.59 (1H, s), 8.14 (1H, m). |

20 LCMS:m/z 517 (M +1).

(30b) In the same manner as in Example 19 (19b),
provided that 1,3-diethoxy-2-propanocl (0.6 ml) was used
instead ©of 3-pentanol, ethyl 2-(1-(1,3-diethoxy-2-
propoxycarbonyldxy)—2-methylpropyl)—5—(4,5—dimethoxy—2—

25 nitrobenzoyl)-2H-1,2,3-triazole-4-carboxylate (165 mg,
44%) was prepared as a light yellow o0il from ethyl 2-(1-
(l-imidazolylcarbonyloxy)-2-methylpropyl)-5-(4, 5-
dimethoxy—Z—nitrobenzoyl)—2ﬂ—1,2,3—triazole—4—carboxylate
(325 mg) prepared in step (30a).

30 'H~NMR (CDC1,): 6 0.71 (3H, d), 1.08 - 1.25 (9H, m),
1.45 (3H, t), 2.49 - 2.61 (1H, m), 3.38 - 3.63 (8H, m),
4.01 (3H, s), 4.04 (3H, s), 4.50 (2H, q), 4.92 - 4.94

(1H, m), 6.38 (1H, 4), 7.06 (1H, s), 7.62 (1H, s).



25 [err]HNVR (CDOI3): [err] 0.96 (6H t), 1.11 - 1.19 (2H, ),

1.13 (3H, t), 1.34 - 1.43 (2H, m, 2.30 - 2.38 (2H -m, 2.44 -
2.52 (2H, m, 3.28 (2H q), 4.00 (3H, s), 4.05 (3H, s), 6.80 (1H,
s), 7.90 (1H, s), 9.68 (1H, brs). FABMS: nmfz 417 (Merr]+1).
30 - Exanpl e 28 2- (Ethoxynethyl) -7, 8-dinmethoxy-4 (5H)

, 10-di oxo-2H 1, 2, 3-t ri azol o[ 4, ®2c][1] benzazepi ne

(28a) EthyI 5- (4 5-di met hoxy- 2- ni t robenzoyl ) - 1H

89 , 2, 3- trulmﬂ end-zc&MoxX atle . (Synthesis Exanple 2) (210

ng) and P—tol uenes n i d rmnoh drate (62 re nded
in methyl ene chloril ?SEFH )é"ﬁ%nﬁ%lpedﬁ HNYorfs 10 ég%r?ﬁvﬁephergb et

Di et hoxynet hage (2(- Qnﬁlm 4 V@csdﬁﬁéjﬂﬁbi)ﬂoélhtbylﬁ 2 §lU-S@ler[5-ld)1rbthoW ¥pet ur e
was stirred at 80[err]C for 2 hr. post-treated by a
conventional ABOHIEHRPRY LOX Ve8] @lﬁ%blylffbr%%}b%\)r a?ﬂoﬁ énéf piidEod&ion to

give ethyl 2-carnoxyl8tROXYAB mgl ) 78%) (s ?‘r‘égﬁ%‘éﬁoé}é‘% mltglﬁbey&qw
-2H1, 2,3 -tfi-azol e-4-carboxylate a yellow
10 powder. oil from eth)élfr]?JFM\?‘R( AP thqemy- prpppm(caarbqryylozcyzlrs (3H,

4255 7 ox REngPimgl G oo BB B 57

(28b) In the §ahe1aander4asamboEyéapbe 32@®b)nmdthy¢repared5 ifp2- @me@o 4
5-di net hoxybeqégﬁk -2- (ethoxynethyl) -2H1, 2

3 triazole-4 oxylate (178 ng, 88% was prepared as a yel | ow oi |

from et hpl  2- (et hagyame hyl (COR( % 5-6di netdtoxy8H, d), 1.08 - 1.21 (9H,

2 oo 25,8 g et e po (220 ) 29, g 1

3.63 (3, s}.98. V8H,(2H, 4).343.(94, (@rt @)994-43 (2H, ( qu,nﬁ 7%.15
(2H, s), 6.15 (1H 8). 6,50 (2H brs), 6,73 s) .
(1H, s), 6.50 brs); 6. 54 (IH d), 6.79 (1H, s).
LCMS: m/z 567 (M' +1).
15 (30d) In the same manner as in Example 3 (3c), the

title compound (65 mg, 40%) was prepared as light yellow

crystal powder from ethyl- 5-{2-amino-4, 5-

dimethoxybenzoyl)-2-(1-(1,3-diethoxy-2-

propoxycarbonyloxy)-2-methylpropyl) -2H-1,2, 3-triazole-4-
20 carboxylate (175 mg) prepared in step (30c).

'H-NMR (cDCl,): & 0.85 (3H, t), 1.09 (3H, t),
1.16 - 1.19 (6H, m), 2.75 - 2.85 (1H, m), 3.38 - 3.66
(8H, m), 4.00 (3H, s), 4.04 (3H, s), 4.88 - 4.93 (1H, m),
6.68 (lH, s), 6.70 (1H, d), 7.88 (1H, s), 9.31 (1H, s).
25 FABMS: m/z 521 (M'+1).
Example 31

7{8—Dimethoxv—2—(1—(2—42—methoxyethoxv)ethoxvcarbonvloxv

[ [llbenzazepine

30 (3la) In the same manner as in Example 19 (19b),

provided that diethylene ¢glycol monomethyl ether (3.6 ml)
was used instead of 3-pentanol and trifluoroacetic acid
(3.8 ml) was added, ethyl 2-(1-(2-(2~



EIMS: mz 378 (Merr]). 25 (28c) In the sanme manner as in Exanple

26 (26c¢), the title conpound (116 ng, 92% was prepared as a yell ow
powder® from ethyl 5-(2-am no-4, 5-di nethoxybenzoyl) - 2-

(et hoxynet hyl )-2H 1, 2, 3-tri azol e-4-carboxylate (142 np) prepared in
step (28b). 30 [err]HNVR (DVBO-d[err]): [err] 1.12 (3H, t),
3.64 (2H, ), 3.83 (3H, s), 3.859(33H, s), 5.94 (2H, s), 7.13 (1H,

s), 7.65 (1H, s), 11.2 (1H, brs). EIMS: mlz 332 (Merr]).

28 di oxo- ZEl-Xi, lt%og&etihf}i%)?eagg%?%ﬂgﬁgj@i elnz)zazegtprlnﬁ‘re&}%ﬂo-y— f (5(5;% a)

In the sane rralmmethasyi—?u—l’EMaJrqﬂi@wJ@yJ( 191, 5 3-tparad orered ool VX eny)

di | hol (0. m ti.vel y jnstead of
T oni onal aohyd8-880%%. %I'-'%aasrbo?ﬁ/‘F%I\TFfr%‘?ng’éP{&ese%yllve Y AT
et hyl 2- 1mldaz61yp@éﬂmxmﬁwz-r@dmmnehm)hcmym- M-t d joRedzom) - - 2H

1,2,3-triazol e-4-carboxyl ate §215 85% /ﬁ)regared as 10 a light
yel low &il r‘erHﬂt@Pﬁ?IZOY%)( H51d?n§t‘F|69<§/Z‘21e rboxylate (13.0 g)

ni trobenzoyl) pkBpdrdd3ihr 582 ¢3§apar boxyl ate (Synthesis Exanpl e 2)
(210 ny). g%y([arr]l-l- err£ éer@;& 1.17 (6H, d), 1.45 (3H,
t), 3.74 . HEIR1H, C@Flsh o@ (8H72sY3H4 (BH97 s§3H'4 do (444 q),

15 5.63 (2 7. H, 7 El 422
(Merr]). ( IﬁBHS)t ((%45(01 nzts%ee5 s%lqrr-g Erri)ﬁne? %12 in Exs)' = B?IM(SBb)jﬂEé hyl

5- (2-anmino- 4(251dmmzt Bo@benz%;ﬂ% (ZH, (msop? opdxynBt Hfbl )(2H2Hm_ 4.01
-1, 2, 3- I 0 |l il
Lol azo §H &’Xé’ti%ag{t 3;?), gg%ﬂ""as preparad 3§ 2 2% (el gy o

from et hyl (|sobropox
di met hoxy- 2 nét BSbémdpyl) 5 2FI—Q72;(13rts]az?Jl@244bHU bokyl at e (200 )

Efggazga,i?)?tngg%gﬁg) In the same %1 Jer as ﬁ#jgjé%hlé(ﬁwﬂ3b)l 17 QH, d),

5~(2-amino-4, 5~-dimethoxy) -2~ (1~ (2~ (2-methoxyethoxy) ethox
ycarbonyloxy)-2—methylpropyl)—2ﬂ—l,2,3;triazole—4—
15 carboxylate (1.14 g, 100%) was prepared from ethyl 2-(1-
(2- (2-methoxyethoxy) ethoxycarbonyloxy) -2-methylpropyl)-5-
(4,5-dimethoxy-2-nitrobenzoyl)-2H-1,2,3-triazole-4-
carboxylate (1.15 g) prepared in step (3la).
'H-NMR (CDC1l,): & 0.85 (3H, d), 1.15 (3H, d), 1.29
20 (3H, t), 2.70 - 2.85 (1H, m), 3.36 (3H, s), 3.50 - 3.55
(2, m), 3.60 - 3.65 (2H, m), 3.64 (3H, s), 3.69 - 3.75
(2H, m), 3.90 (3H, s), 4.35 (2H, q), 4.20 - 4.40 (2H, m),
6.14 (1H, s), 6.49 (2H, s), 6.53 (1H, d);, 6.78 {(1lH, s).
- (31c) In the same manner as in Example 3 (3c), the
25 title compound (750 mg, 75%) was prepared as a light
yellow crystal powder from ethyl 5-(2-amino-4, 5-
dimethoxy) -2~ (1-(2- (2-methoxyethoxy)ethoxycarbonyloxy) -
-methylpropyl)-2H-1,2, 3-triazole-4~carboxylate (1.11 mg)
prepared in step (31b). _
30 'H-NMR (cpcl,): & 0.86 (3H, d), 1.17 (3H, d), 2.75
- 2.90 (1H, m), 3.35 (3H, s), 3.50 - 3.55 (2H, m), 3.60
~ 3.65 (2H, m), 3.71 (2H, t), 4.00 (3H, s), 4.07 (3H, s),.
4.26 (1H, dt), 4.34 (1H, dt), 6.68 (1H, d), 6.85 (1H, s),



(3H s), 3.80 - 3.90 (1H ), 3.90 (3H s), 4.43 (2H q), 25 5.80 (2H,

s), 6.16 (1H, s), 6.50 (2H, brs), 6.72 (1H, S). El MS:
mz 392 (M). (29c) In the same manner as in Exanple 26 (26c),
t he title conpound (110 ng, 70% was prepared as a yell ow 30
powder from ethyl 5-(2-am no-4,5-dinethoxybenzoyl)-2-

(i sopropoxynet hyl)-2H 1, 2, 3-tri azol e- 4-ca®boxyl at e (180 ny)
prepared in step (26b). [err]HNVR (DVBO-d[err]): [err]

1.12 (6H, d) 7.33834 1E§,3Hs),8)9 94 (1H,( s) . N ( ) (

91 3H,. s 3.93 - 3.95 (1H, , 5.96 (2H, s), 7.18 (1H

s), 7.66 (1H ke 32 (1H,  brs). EINS: iz 346 (Merr])
Exanple 30 5 p- - (}1,3411:;eSthgt-leExogogb@@@%gﬁ@[@ﬁpwfmeéthvlgrop_vl)
-2-methylipropyl) -7, 8-dinet oxy 4(5

10- di oxo- 2F+]_:ﬁ:&i@@é@@ﬁé¥4—5m§Fpﬂiﬁl—— Aell-l.2.3-triazgboy) |n
the sane ganner, ass.d {nda) , proqued that isobutyl

al dehyde (0. Wwas use instead - of pr opi onal dehyde,
et hyl 2-(1-(1- (32a) Initheobghearbongt oxy)in 26 vistihgs$ bs opyaiplsd-2(4,

o i methoxy: 2 etnyl, o-\s50R0AR¥L,: %ch\étgoﬁyltﬁ'ﬁge%%%n g3 oprel 5, 3252

ny, 61% rom - hoxy-2-’
ni t r obenzoyl) ﬂﬁiazd&e—artambz&ybaﬂecaﬁbdwybatéS@Sywahegrspaﬁed Emawghe 2)

280 VR ”
B, 1ae R s IRyt g o)y SEbed S (e Bradenfr 431

45508 git%lﬁgJhéhKka&I#ndtroBeﬁaoy¢2H1 P -t ¥dx yhdik v 5) 7 1H~ 1 2 ¥ Eﬁﬁ(J{%
. n the

same manner a?@%e&x%rﬁﬁrebof@/la(%gb{gyné‘eﬂgpr%\ﬁ}“}%@ Fa=L) arld Obéh

1, 3- di et hoxy- & prepangb p £ Op® Y ¥ 4wate UBOK y - 2 - n il tBbBacth z 09f1 ) - B~pent anol

ethyl 2-(1-(1, 3-di et hoxy- 2-
methoxybenz l) 1H-1,2,3~triazole-4~-carboxylate (Synthesis

Exanple 3, b-2).

15 'H-NMR {(CDC1l,): & 1.43 (9H, d), 4.00 (3H, s), 4.47
(2H, gq), 4.65 - 4.80 (1H, m), 7.00 (1lH, s), 7.66 (lH,

s). _ _
(32b) p-Toluenesulfonic acid monohydrate (57 mg) and
isobutyl aldehyde (0.41 ml) were added to a solution of
20 ethyl 5~ (5-isopropoxy-4-methoxy-2-nitrobenzoyl)-1H-1,2,3-
triazole-4-carboxylate (1.14 g), prepared in step (32a),
in methylene chloride solution (17 ml) at -20°C. The
mixture was stirred at that temperature for one hr. 1,1'-
Carbonyldiimidazole (732 mg) was added to the reaction
25 solution. Further, one hr after that, 1,3-diethoxy-2-
propanol (4.70 ml) was added thereto. The reaction
solution was cooled to -30°C. Trifluoroacetic acid (0.70
ml} was added thereto. The temperature.was raised to room
‘temperature, followed by stirring for 25 hr. 0.5 M
30 hydrochloric acid was added to the reaction solution under
ice cooling to stop the reaction, and separation was then
carried out. The organic layer was washed five times with

a 7% aqueous sodium hydrogencarbonate solution. The



pr opoxycar bonyl oxy) - 2- met hyl propyl ) - 5- (4, 5- di net hoxy-2- 25 :

ni trobenzoyl )-2H 1, 2, 3-tri azol e- 4- car boxyl ate (165 nmg, 449 was
prepared as a light yellow oil fromethyl 2-(1-

(1-im dazol yl car bonyl oxy) - 2- et hyl propyl ) -5- (4, 5- _
di met hoxy- 2-ni trobenzoyl )-2H 1,2, 3-triazol e-4-carboxyl ate (325 ny)
prepared in step (30a). 30 [err] GgNMR (CDCI 3): [err] 0.71 (3H,
d, 1.08 - 1.25 (9H, m, 1.45 (3H, t), 2.49 - 2.61 (1H, m, 3.38 -

2 82 (8H m Hsolveng % (ﬁ?ﬁ(p&sﬁat;%ogﬁdﬁ(f%?@%eézﬁgeségl’% Q) 1D1%t%%1'

92 etEMB amicz v&&?er( Mearer Jadded to the residB6c) [het bggsane

T 20 s TRk ettt oknesBhaxarion. Ras. spbeRtiely; oREraotuaeazovl)

-2H1,2, 3-trigzehevwhkted witar Xyl Bt enfdriocliighr iB%pcwds prvepes ediad a
l'i ght yeIIow _ oi | fromethyl

2-(1- (1, 35di etidk§r2- prBpoxsieh botyftoxyP? 5aling. ppt NS SRHVERLS- Wes,

5- di met hoxy- 2- @béﬁQPQBéQWQnd@# :E:ve%luced préskhkazol e- ’ﬂ\:é?arr@%)ﬁ)dlﬁt ewas(240
ng) prepared [err] H NWR CDClSL [err]

0.85 (3H, d), gungfledlbmcpglqmn chromqnjtograwy(m §)lica 7gel 2 (8t

m, 3.40 - 3. gge(:%%?{hexa}le) WEO%% (%HcFﬁzig ér%?ilcz%H ﬂ)etﬁ%i;ZZ- (li‘) 97

(1H, nm), 6.15
LCMS: nmf z 567 (haaﬂgleunbxy 2-propex@dprbonylexyamd m&ﬁh&ﬁpagpwﬁ Eﬁaﬁére 3

(3c), thfo Joﬁéi:%%éﬁmg T aks Q%O(XQS n?)lt%gé% %@@lﬁ{ %ﬁar eg %Stlr gQBlgellll ow

crystal
di met hoxybenzo&é:)b@xylaté, 81 dlstdn)oxy 2-

P opexyearbony o) 2t LRKOR s 2 . Byt rhgzoleof (3 gusibgpylate
0.85 (3H, t), {39 €3H, 11).5 (3H, tl, 16.41 4.19. QGH(9H) mP, 73.542-83. 65H

?iH,Bhf? ©O3 b, my, 8 M5 80043 e ok O3k 3E), Sk 48 By, o

15 4.68 - 4.76 (1H, m), 4.90 - 4.96 (1H, m), 6.39 (1lH, d),
7.03 (1H, s), 7.61 (1H, s).
EIMS: m/z 624 (M').
(32b) In the same manner as in Example 3 (3b), ethyl
5-(2-amino-5-isopropoxy-4-methoxybenzoyl)-2-(1-(1,3-diet
20 hoxy-2-propoxycarbonyloxy)-2-methylpropyl)-2H-1,2, 3~
triazole-4-carboxylate (1.08 g, 100%) was prepared from
- ethyl 2-(1-(1,3~diethoxy~-2-propoxycarbonyloxy)-2-
methylpropyl) -5~ (5-isopropoxy-4-methoxy-2-nitrobenzoyl) -
2H-1,2, 3-triazole-4-carboxylate (1.12 g) prepared in step
25° (32a) . )
| 'H-NMR  (CDCl,): & 0.85 (3H, d), 1.13 (3H, t), 1.18
(3H, t), 1.23 (6H, 2d), 1.26 (3H, t), 1.49 (3H, d), 2.73 -
2.82 (1H, m), 3.40 - 3.68 (8H, m), 4.09 - 4.17 (1lH, m),
4.33 (2H, q), 4.93 - 5.00 (1H, m), 6.13 (1H, s); 6.46
30 (2H, s), 6.56 (1H, d), 6.83 (1lH, s).
EIMS: m/z 594 (M').
132c) In the same manner as in Example 3 (3c), the

title compound (634 mg, 65% in two steps) was prepared



6.68 (1H, s), 6.70 (1H, d), 7.88 (1H, s), 9.31 (1H s). 25 FABNB:

mz 521 (M+1). Exanpl e 31 7, 8-Di nethoxy-2- (1- (2-

(2- met'hoxyet hoxy) et hoxycar bonyl oxy .-2-net hyl propyl) -4 (5H ,

10-di oxo-2H1, 2, 3-triazolo [4, 5-cC ][l benzazepi ne 30 (31a)
In-the same manner as in Exanple 19 (19b), provi ded that diethylene
gl ycol nononethyl ether (3.6 m) wedb used i nstead of 3-pentanol and
trifluoroacetic acid (3.8 m ) was added, et hyl
2-(1-(2-(2- from ethyl 5~ (2~amino-5-isopropoxy-4-methoxy®hzoyl) -2- (1-

met hoxyet hoxy) et h r bon 0X 2- met -

di met hoxy- 2- ni trob @}gxy Hl}lép%xi/?f"ﬁgépgiﬁ%’&r_gtﬂﬁtg’tyelplOpyl & g,
29@ was prQQQied3 tfriBoli-MHcarboxylate 2r(d8 (4)r prepared.in step

i m dazol yl car bo % oxy) -2-nmet hyl propyl) -5- (4, 5-dinet hoxy- 5

2-ni tr obenzoyl {3 ,3-triazol e-4-carboxyl ate (13 0g pr epar ed in

step (30 er ( ) er 0.pf% ), 74 (3H
o Py 44%) (3 Ngah é'&:bh’;UVZR gS @%‘53 3f{ cf 5 082 ((33{‘ tg 07
(2H, m, 3.60 (3H3. 615, {2 034, 3tkb L. '32766H,(2H rfr) 7&1 -012 JW (lI(IBH;) ,s)
4.04 (3H, s), 420 5 {2H,.\) , ), _

(1H, s), 7. 623 fﬁo 3%6 (éﬁz m) ?3(1%) 14’ g sgrrgsmange:r%§ as |r1 @é

(3b), ethyl 4 90 5 S(Qeammo -d),, 5(T|OrrﬁﬂHoxgl), -@:-7% 161H,2-5)(,2- Wrétmobdyiet hoxy)
et hox rb%nw ogg% thyI propyl)-2H1, 2,3-triazol e-4- 15

car boxyl at e (f 14 g, S prepared from et hyI 2-(1- (2-

(2- met haxyet hoxy) eThsxyca/konpldexy’ y 2- met hyl propyl ) -5-

(4, 5-di net hoxy- 2-ni.trqohenzoyl )-2H1, 2, 3-tri azol e- 4- carboxyl ate (1.15
g) prepared |#@8&—(—§§-e a) . [err]H-NMR (CDCI 3): [err] 0.85
(3H d), 1. 158(350066Do§v29-@Q&son&%HoxbbarBoﬁ@loxéz2¥ieﬂHU1DﬂBDVE3—36 (3H,

s), 3.50 - 3.55 ( n, 3. 60 - 3.65 (2H m,. 3. 64 (3H, S) 3. 69 -
3- 75 (28 b . ) =0} % 1 :L D ~AnN 1 A
6.14 (1H, s),eglﬂ (2H s), 6 53 (1H d), 6 78 (1H, s).
15 (33a) Isobutyl aldehyde (2.9 ml), sodium iodide (3.18
g), ©potassium carbonate (11.69 g), and isopropyl

chloroformate (7.2 ml) were added in that order under an

argon atmosphere at room temperature to a solution of

ethyl 5-(5-isopropoxy-4-methoxy-2-nitrobenzoyl)-1H-1,2,3-

20 triazole-4-carboxylate (8.01 g), prepared in step (32a),

in acetone (150 ml). The mixture was stirred at that

temperature for 19.5 hr. Water was added to the reaction

mixture to stop the reaction. The mixture was extracted

with ethyl acetate. The organic layer was washed with 20%

25 saline and dried over anhydrous magnesium sulfate. The

solvent was .evaporated. The resultant mixture was

~purified Dby column chromatography on silica gel

(hexane/ethyl acetate) to give ethyl 2-(1-

isopropoxycarbonyloxy-2-methylpropyl) -5~ (5-isopropoxy-4-~

30 methoxy-2-nitrobenzoyl)-2H-1,2,3~-triazole~-4-carboxylate
(10.12 g, 89%). . |

'H-NMR (cDCl,): & 0.72 (3H, d), 1.05 (3H, d), 1.26

(3H, d), 1.28 (3H, d), 1.44 (3H, t), 2.57 (1H, m), 4.00



(31c) In the same manner as in Exanple 3 (3c), the 25 title conpound:

(750 ng, 759 was prepared as a |ight yellow crystal powder
from ‘et hyl 5- (2-am no- 4, 5- di met hoxy) -2- (1- (2-

(2- met hoxyet hoxy) et hoxycar bonyl oxy) -2

-met-hyl propyl )-2H 1, 2, 3-tri azol e-4-carboxylate (1.11 ng) prepared in
step (31b). 30 [err] HNVR (CDCA 3py [err] 0.86 (3H, d), 1.17
(3H, d), 2.75 - 2.90 (1H, m, 3.35 (3H, s), 3.50 - 3.55 (2H5 n,

3. 60 5 H, 3 (2H, t) 7-4. (3H s),s4. 34, y
4.26 (1H, dt) §4§34(3?1H %‘% &BsaTinq'J)z, @%85 1’H,as§,§ ,QZHg et

94 7.886. 34H(1E),dd, 91 OL1HiHs)s), 7.6ExaMD esB2 2- (-(1,

3- Di et hoxy- 2- pr opox on XY) et hyl propyl )

- 8-1 sopr opoxy-7- rretﬁgg{?g %é? %0'2*81 ! oxo0- 2H1, 2, 3-triazolo 5 [4, 5-c]
[ 1] benzazepi ne (33b) In(ﬁﬁhnsdm@ mﬁan&anasnamn@&am@lbn3Sx3bh65b$h§&anple
2, et hyl (5-1sopropoxy- 4-net hoxy-2-nitrobenzayl) -1H 1,2, 3-
triazol e-2- car'rbox(yq ap@t "4'57%50?815/89\%‘5\’ p?eﬁ“e?r%}élof‘ryd?ﬁaﬁoyl - Z5bblt 1: 1

m xture (2.49 £Bo§¥oﬁ5ﬁpﬁar%dﬂ§1b§ PQOQQKHber%ﬁXl 2H 1 2 3-triazole-4-

met hoxy- 2-ni t robenzoyl ) - (4- met hoxybenzyl)
azol e- 5- carboxyﬁﬁ?%x¥¥@hﬁhe3|§aExainéeBarﬁd1) aﬁéoﬁthylethyl 2-(1-

5- (5- |sopropoxysﬁfﬂsfi@%%a%b%htyﬁ%wé(l 'Xhﬂﬂ—%%og&m Redrs lSOPrOP%EX le 3

met hoxybenzyl) 3-triazol'e-4-carbo
b-2). 15 . metl[l@xﬂlll- NVRr 0PIzl )[&HL, 2. A3t X o by~ 474C@©b0(<89:iats)

g) fw 10 (Zl_h((g'z z{%)ts?%]fee%lg%%ljgom C aciazi3 aono%gr atS)e (;76?71;)((}1r|;|d
i sobutyl al dehyde (Bi-4IMRr JCD@Y @ :adled0t 85a (38} uti pnlol5203H, et hyl.22
1l azol o 4 car b y”§i 1213 oy - AoRdBayal 8- L hazt) 387 (B vl nyl ene
chloride solutibh ({#7 m)) 4aB0- 2QErm)C. 4.8BWe(1H, semi Xt ure.vas (sHjrred
‘at that terrpersa)t’ure,e'g:?r(ﬂgle (Br’. 6.181 I(_lH, s) .

15 TSPMS: 507 (M'+1).

(33c) A solution of ethyl 5-(2-amino-5-isopropoxy—4-
methoxybenzoyl)-2-(l-isopropoxycarbonyloxy-2-
methylpropyl)-2H-1,2,3~triazole~4-carboxylate, prepared in
step (33b), in acefié acid (100 ml) was stirred at 90°C for

20 3.5 hr under an argon atmosphere. The reaction mixture
was concentrated. Toluene was added to the concentrate,
and the solution was then' again concentrated. The
concentrate was extracted with methylene chloride,
followed by washing twice with a 7% aqueous sodium

25 hydrogencarbonate solution and once with 10% saline. The
organic layer was concentrated. The solvent was
evaporated} The resultant mixture was washed twice with
isopropyl alcohol and purified by column chromatography
(chloroform/ethyl acetate) to give the title coﬁpound

30 (4.02 g, 45% in two steps). _

'H-NMR (CDC1l,): & 0.85 (3H, s), 1.16 (3H, d), 1.26
(3H, d), 1.31 (3H, d), 1.42 (6H, d), 2.81 (1H, m), 4.03
(3H, s), 4.74 (1H, sept.), 4.86 (1H, sept.), 6.68 (1H, d),



Car bonyl di i m dazol e (732 ng) was added to the reaction 25 sol ution.

Further, one hr after that, 1, 3-diethoxy-2- propanol (4.70 m)
was added thereto. The reaction solution was cooled to
-30[err]C. Trifluoroacetic acid (0.70 m) was added thereto. The
tenperature was raised to room tenperature, followed by stirring
for 25 hr. 0.5 M30 hydrochl oric ad& was added to the reaction

sol uti on under ice cooling to stop the reaction, and separati on was
t hen car bi-d§ ddH, Fhe dr.§&ni(dH, apeér frsdndsHedbEsye times with

a 7% aqueous sodigimshydi99 rponat e solution. The

95 sol vent was evapgfgtgggq'aer reduced pressure. Di et hyl

et her and water wer &haddedtte tbmpb&ﬁddUQJf ﬂmﬁg@nuc to 33 hayer tfﬂé er
t he separation M@i SUCCGSSIV6|¥ washed t with water, with 0.5 M
hydrochl ori ¢ atPiloFaPderaFPRCtEVE &B?@FcalaﬁﬂrmFH@ﬁ with 20% saline.
The solvéent was evaporated under reduced pressure. The

resi due was purified by col um chromatography on silica gel (et hyl
acet ate/ hexane) to give a crude product of ethyl 2-(1- (1,

3-di et hoxy- 2- propoxycar bonyl oxy) -2-nethyl propyl) -5- (5- 10
I sopr opoxy- 4- net hoxy- 2-ni trobenzoyl) -2H1, 2, 3-triazole-4--

carboxylate (1.15 g). [err]HNVMR (CDCl 3): [err] 0.71 (3H, d),
1.07 (3H, d), 1.10 (3H, ‘t), 1.15 (3H, t), 1.41 - 1.47 (9H m), 2.54
- 2.65 (1H, m, 3.40 - 3.64 (8H ), 4.01 (3H s), 4.49 (2H, q), 15
4.68 - 4.76 (1H, m, 4.90 - 4.96 (1H, m, 6.39 (1H, d), 7.03 (1H,

s), 7.61 (1H, s). EIMS.: mlz 624 (Merr]) (32b) In the
same manner as in Exanmple 3 (3b), ethyl 5-

(2-am no-5-i sopropoxy- 4- met hoxybenzoyl) -2- (1- (1,3-diet 20

hoxy- 2- pr opoxycar bonyl oxy) - 2- met hyl propyl ) -2H1, 2, 3- .
triazol e-4-carboxylate (1.08 g, 10099 was prepared from et hyl
2-(1- (1, 3-di et hoxy- 2- propoxycar bonyl oxy) - 2-



met hyl propyl) -5- (5-isopropoxy-4-nmethoxy-2-nitrobenzoyl) - 2H 1, 2,
3-triazol e-4-carboxylate (1.12 g) prepared in step 25 (32a).

[err]H'NMR (CDCl[err]): 6 0.85 (3H, d), 1.13 (3H, t), 1.18 (3H,
t), 1.23 (6H, 2d), 1.26 (3H, t), 1.49 (3H, d), 2.73 - 2.82 (1H, m,
3.40 - 3.68 (8H, m, 4.09 - 4.17 (1H, m, 4.33 (2H, q), 4.93 -
5.00 (1H, m, 6.13 (1H s), 6.46 30 (44 s), 6.56 (1H, d), 6.83 (1H, s).
EIMS: mlz 594 (M). (32c) In the same nanner as in Exanple 3
(3c), the title conpound (634 ngy, 65%in two steps) was prepared

96 from et hyl 5-(2-am no-5-isopropoxy-4-mnethoxybenzoyl)-2-(1-

(1, 3-di et hoxy- 2- propoxycar bonyl oxy) - 2- gg,hyl gropyl) - 2H 1,2,

3-triazol e-4-carboxylate (1.08 g) prepared in step (32b). 5
[err]H-NMR (CDCl 3): [err] 0.85 (3H, d), 08Qq3H, t), 1.17 (3H, d),
1.18 (3H, t), 1.42 (6H, d), 2.7€C02 g8 (1W<, 3.36 - 3.66 (8H, m,
4.03 (3H, s), 4.68 - 4.79 (1H m, | 4. 90y=5.00 (1H, m, 6.70 (1H d),

6.79 (1H, s), 7.90 (1H, sh,j'(?%/%ihhw_rD\lo EIMS: mz 548
(Merr]) Exanpl e 33 &Y sopr opgxy-* <N

(1-i sopropoxycar bonyl oxy- 2- met hyl propyl ) @7- \/&t hoxy-4 (5H

10-di oxo-2H 1, 2, 3-triazol o [ 4, 95-c[ 1] benzaz 31"\ €epi ne 15 (33a)
| sobutyl al dehyde (2.9 m), sodiumiodide (3. ' ra2 g), potassium

car bonat e (11.69 lg) . and |sopropyl »» chlorgformate (7.2 m) were
added in that _dr¥REPIfder &n (O Rm)gnn at rﬁmpm eRal roomt p@ppr ature to
a solution of 1 ethyl 5- (5u sopropoxy-4- netHloxy- 2- ni beobemeow))) - 1H 1,

2,3- 20 triazol g-4-carboxylate (8.01 g), preggred in sgep.( ,
in acetone (150-nf) thenmxturew . - e

for 19.5 hr. Water was added to the reaction




m xture to stop the reaction. The m xture was extracted wi th ethyl

acetate. The organic | ayer was washed with 20% 25 saline and dried over
anhydrous nagnesi um sul f at e. The solvent was evapor at ed. The
resultant mxture was purified by colum chr omat ogr aphy on
silica gel (hexane/ et hyl acetate) to gi ve et hyl 2-(1-
i sopr opoxycar bonyl oxy- 2- nmet hyl propyl ) - 5- ](@Ol sopropoxy-4- 30

met hoxy- 2- ni trobenzoyl )-2H 1, 2, 3-tri azol e- 4- car boxyl at e (10.12 g,
899%) . ' H-NI\/R(CDCI[err]) [erré 072(3H d), 1.05 (3H, d),
1.26 (3H, d), 1.28 (3H, d), 1.44TgBle 2), 2.57 (1H ), 4.00

97 (3H, s), 4.49 (2H q), 472, (1H m, 4.85 (1H, sept.),

6.36 (1H, d), 7.01 (1H s),Hfc®0 (IH N;;\,/ TSPMS: 537 (M +1).

(33b) In the same nmanner as In 3 ] ethyl 5
5- (2- am no- 5-i sopr opoxy- 4- nmet hox be
N2 8- troazble 4-

i sopropoxycar bonyl oxy- 2- met hp# ropyT) //
f

car boxyl at e was pr epar ed 2- (1-

i sopr opoxycar bonyl oxy- 2- net hyl pr opyl ) -| 58ﬁ¥ poxy- 4

met hoxy- 2- ni trobenzoyl ) -2H1, g 3-tr. azol - 4- car box Iate 10 ,{10.12 g)
prepared in st@g;a@@aae) . %éer NNR™ ( [errR” 0.85 (3H,
d), 1.15 (3H, d), : (6H d), 2 - 1. (9H r’r) 1H, d)
3.87 (3H, s). 210 ;‘i ) 35 (2H, rr)/ﬁ 4. 88 (1H2CI§§H§ 13
(1H, 5 s), 653(1H d9CHS 81(1HHs) 15 H 8
(Merr]+1). 5 (38en, A solutippn of ethwy (CHz)sCH3

5- (2-am no- 5- |sopropoxy 4-
met hoxybenzoyl ) - 2- (1 |sopr8'f)%§cycar bonﬁ oxy- 2- H (CH, ) ;CH,

met hyl propyl )-2H 7, 2, 3-t r i@&AY| e- 4- car fbxyl ate, prepared i CH(CH,),step
(33b), in aceticla,céld (10Gy¢f) was stigred at 9@ferr]C for gQyo 3.5 hr

under an argon atnosphere. *The reaction mixture wa$ torf cgntrat ed.
Tol uenelflas addedl?o the Hfkentrate, H - CH,CH, CH (CH,CH,) ,
20 OCH, H CH(CH,), CH(CH,),
30 OCH, H CH(CH,),  CH(CH,OCH,CH,),
31 OCH, _ H CH(CH,), (CH,CH,0),CHg
32 OCH (CH,) , H CH(CH,), CH(CH,OCH,CH,),
15 33 OCH (CH,) , H CH (CH,), CH (CH,),




and the solution was then again concentrated. The concentrate

was extracted wth nethylene chloride, foll owed by washing tw ce
with a-7% aqueous sodi um 25 hydr ogencar bonate sol ution and once with 10%
saline. The organic layer was concentrated. The sol vent

was. evaporated. The resultant m xture was washed twice with

i sopropyl al cohol and purified by col umm @Rr onat ogr aphy
(chloroformethyl acetate) to give the title conpound 30 (4.02 g, 45%in

two steps): [ err] H NWVR (CDCI?Q [err] 0.85 (3H, s), 1.16 (3H,
d, 1.26 (3H, d), 1.31 (3H, d), Y (36H d, 2.81 (1H m, 4.03
(3H, s), 4.74 (I H, sept.), 486(1H seH:pt )o 6.68 (1H, d),
98 6.76 (1H s), 7.90 [idd 9,844 1H brs). FABMS: 461
(Merr] +1). Thetltle rrpl unds of Exarrples 1 to 33 have the
foll ow ng respective chem cal for Table 1 [err]
H3CO
R31XR3;I
Example R:u (R32) . R32 (R‘“) R:«q
5 8 H H C.H,
9 H H (CH,) ,,CH,
10 H H (CH,) ,,CH,
11 H H (CH,) ,C1
12 H H C.H,NH,-p
H H

10 13 _@

14 H H O
15 H CH, CH (CH,),
16 H H CH,C(H,OCH,-p
21 H H CH,
15 22 H H CH (CH,),
23 H H (CH,) ,CH,
24 H H (CH,) ,COH
H H

25 | O

20



100 Table 2 [err] 101 Table 3 [err] 102 Table 4
[err] 103

102

Table 4

H /o

N
Haco/\/ﬁ[ /.\}\1 q

AT
hksv/<%32
Example R (R¥) R¥(RM) o
5 13c H H cl
15c H CH, Cl
17 H H OCONH ( (CH,) ,N (CH,),)
18 H H OPO (OCH,CH,),
26 CH,CH, CH,CH, OCH,
10 27 (CH,) ,CH, (CH,),CH, OCH,CH,
28 H H OCH,CH,

29 H H . OCH(CH,),




Preparati on Exanple 1 Preparation of Tabl et The conpound of

Exanple 20 (50.0 g), lactose (139.0 g), hydroxypropyl cel |l ul ose
(HPC-SL:: 6.0 g), calcium carnellose (4.0 g), and purified water (9.0
g) were 5 intimately m xed with one another. The m xture was

granul ated, dried, and subjected to granule size regul ati on.
Magnesi um stearate (1.0 g) was added to and intimately mxed with the
granule, followed by tabletting to prepare tablets containing 50 ny

of the Comou%ei%atﬁ&p@é%ﬂgw 1%&@%0&% t@éﬂlﬁ'é; Preparati on
Example 2 Préparation o ubtiTize anu conmpound of
Exanpl e 20 (50.0 g)Th¢ acewmseupd20fgyxample 2%y&%%x?ngbpyité@FPﬁPoéé3?Hﬁ>C- SL:
15 g), calci U;Be)car gﬁ’yép&?#)ro y1é P]hl,gfosé’md e idl ed yagery (30 g)y

intimately m anot e m Xt ure was granulate
dri ed, stjechtlavkd 0 (gr.@nub ke, siazel r pyulidtiedn, waher sct®ehed) were

Magnesi um st ear ate (5 0 g was, added to and i nat el
therevvitkrgto preparat 1FeEy W B cSHPE%‘ﬁirn ‘rhe %5%eofw?ﬁe
conpound of B@m{xﬂaaﬁbda,er 0ro&d} he a2@ sml@lmtaéd onto grathdraracel egi cal

Test Exanpl e The conpound of nthe - nple 1, the co und
of Exanpl 9Lt he I‘ﬁ‘?ﬁ%ﬂﬁﬂ“ %&éﬁﬁ \% Wa% sHPRRdto QBQ

di ssol ved in gfta4rRavyeiseaeviYhcehbulpssuse) de)DDow85 byﬂi'@bl@ﬁtliﬁ@nt
solutions were orally adm nistered in an equi nol ar anount to _dogs

and rats. to aAprepargehetabletydfpataipapPonlt B8 Mburdteof C¥ERPURSnpound

cont ai negy i P A NE, Ay £A00 3N A Rdiviequal was quantitatively
det erm ned bthéﬁb The ré%ults mergggg sunwgrlzed in 30 Table 5. The

absorption i n Bxgarss XD o Subdd Ligesy Gaampdiecanment

| evel of plasma vs %éﬁ e Itl éggg ggg by

t he conpounds of fﬂéﬁ%ﬁﬁﬁﬁ es as pro rug merg bngp

hi gher for hydroxypropylcellulose (HPC~SL: 15 g), cdbaium carmellose
(10 g), and purified water (30 g) were intimately mixed

15 with one another. The mixture was granulated, dried,
subjected to granule size regulation, and screened.
Magnesium stearate (5.0 g) was added to and intimately
mixed therewith to prepare subtilized granules containing
100 mg of the compound of Example 20 per g of the

20 preparation.

Pharmacological Test Example

The compound of Synthesis Example 1, the compound of
Example 7, and the compound of Example 20 were suspended
or dissolved in a 0.5% aqueous methylcellulose solution.

25 The resultant solutions were orally administered in an
equimolar amount to dogs and rats. After the
administration, the amount of each compound contained in
plasma of each animal individual was quantitatively
determined by HPLC. The results were as summarized in

30 Table 5. The absorption in each specimen was assayed by
the area under a medicament level of plasma vs time curve
(AUC). As a result, AUCs obtained by the compounds of

Examples 7 and 20 as prodrugs were 3 to 4 times higher for



the dog and 3 to 7 tinmes higher for the rat conpared with t he

conpound of Synthesis Exanple 1 as an activator body. 5

Table b AUC Conmpound
Dog ([err]nol.hr/L) Rat ([err]nol.hr/L) Synt hesi s 0.3
0. 0.2 0.1 10 Example 1 Exampl e 7 0.9

0. 1 0.6. [err] 0.1 Examlpg 20 1.2 0.3

1.4 0.1 15 Acute toxicity test by single adm nistration

The conmpound o] %EEH' 8 £807 ‘ﬁ@ﬁeshﬁﬁﬁﬂéf‘e%@'t’he rat &Y8pEPEgdyi ya

0. 5% aqueous rre yl cel T ul ose sol ution suspensi on was forcibly
oral |y adni ni sther e¢ompongR nef e SynthesiiceEgampdeksl olah . anAsagtieater, al |

the m ce surwbve 20 and devel oped no abnormality at a dose of 2 g/ kg of

o
t he conpou of Exanpl e 20.
REPLACEMENT SHEET 1 9 APR
2001 105 CLAI M5 1.
(Amended)SA conmpound represented by fornula (1) or a phar macol ogi cal | y
acceptabl e salt or solvate thereof: Table S

AUC
Compound. Dog (mmol.hr/L) Rat (umol.hr/L)"
Synthesis 0.3 £ 0.1 0.2 £ 0.1
10 Example 1
Example 7 + 0.1 ==
Example 20 + ' +

15 Acute toxicity test by single administration

The compound of Example . 20 was homogeneously
suspended in a 0.5% aqueous methylcellulose solution. The
suspension was fqrcibly orally administered to ICR male
mice (5 weeks old). As a result, all the mice survived

20 and developed no abnormality at 'a dose of 2 g/kg of the

compound of Example 20.



[err] wherein R err]
Cerr] alkyl, or phenyl Cerr] alkyl;
may be-the sane or different,
(n): (a) a hydrogen atom

(c).an optionally protected hydroxyl group;
(e) (err] alkyl which may be substitutedgly a hal ogen
(f) derr] alkenyl which has one or nore carbon-carbon
may be substituted by (J)Cﬁifﬁﬁogen at om

R2, R3, Rerr],

represents a hydrogen atom a hydroxyl

group,
and R5, which

represent any one of the following (a) to
(b) a hal ogen at om

(d) fornyl;

atom
doubl e bonds and

(2)

represents a hydrogen

AMENDED

cyano, (3) -CORerr] wherein err|
atomor C[err] alkvyl, A compound (4prESERfedrbwwhépsinulR (Eprefents a
hydr ogen
S%EETg physfgfggfgafﬁfﬂgécéggggre ?ﬁﬁ§ or solvate thereof:
2 R1
s A
RS~
(1
RN
5 0O N N _Q
R31

wherein

R' represents a hydrogen atom, a hydroxyl group, C,_,

alkyl, -or phenyl C,, alkyl;

R?, R, R', and R°, which may be the same or different,

represent any one of the following (a) to (n):

(a) a hydrogen atom;
(b) a halogen atom;
(c) an optionally protected hydroxyl group;
(d) formyl;
(e) Cy,, alkyl which may be substituted by a
halogen atom;
(£) C,,, alkenyl which has one or more carbon-
carbon double bonds and may be substituted by
- (1) a halogen atom,
(2) cyano,
ThiSSheetHaSBeenReplaced (3) -COR’ wherein R’ represents a hydrogen
ITITTILE ) —————rl
(4) -COORY wherein R represents a

hydrogen atom or C,.¢ alkyl,

(5) -CONRMRY wherein R' and RY, which may

be the same or different, represent

(1) a hydrogen atom,

g



(ii) Clerr] alkyl which my be substituted by  amino

optionally substituted by Cerr] alkyl, phenyl

optionally substituted by Cferr] al kyl which may be substituted by a
saturated five- to seven- nenber ed het erocyclic ring
containing one or two nitrogen atons (the nitrogen atons may be
substituted by (err] alkyl), or a satural®8 or wunsaturated

five- to seven-nenbered heterocyclic ring, (ii1) phenyl which
may be substituted by carboxyl(iior C,, alkyXiv)whidatumated be
unsaturated five to seven-ne red heterocycligc ring, :

saturated or unsaturated fiveﬁqﬁggﬁiﬁhi nbépédInﬁ%ﬁ%%ycligpF%égg%zych

may be substituted by Cl4 al kyuper iyt eldor miay bi ayc| i ¢ allgl f useghenyh

another ring; (g) (err] alkoxy which _nay be substituted by ( a
hal ogen at om (2) a hydr GRHLogaddy, substityfedy byoCa alk?ﬁ)wé%ﬁpr]
cycloal kyl, (5) phenyl, pay pEBhubstefide®@IO8Y saturated) £FRYEAOKY,
(8) ami no which nay be substitufed by err] alkyl,. (9) -CORjerr]

wherein Rlerr] represents a hpdrgennan ﬁFeg[emqhéﬁkyPFysﬂéﬁyl op¥iBHal |y
Subehy Lyt by el oger of 4 AR MO CELSRLEOLEN proms) (),
107 nitrogen atoms may be substituted by C,_,
alkyl), or a saturated or unsaturated
five- to seven-membered heterocyclic ring,
(iii) phenyl which may be substituted
by carboxyl, or
(iv) a saturated or unsaturated five
to seven-membered heterocyclic ring,

(6) a saturated or unsaturated five- to
seven-membered heterocyclic ring which may be
substituted by C,, alkyl or may form a bicyclic
ring fused with another ring:;

(g) C,.,, alkoxy which may be substituted by

(1) a halogen atom,

(2) a hydroxyl group,

(3) cyano, B

(4) C,, cycloalkyl,

(5) phenyl,

(6) C,, alkoxy,

- {7) phenoxy,

(8) amino which méy be substituted by C,,
alkyl,

(9) -COR" wherein R represents a hydrogen
atom, C, alkyl, phenyl optionally substituted
by halogen or C,_, alkoxy, or phenyl C,, alkyl,

(10) -COOR" wherein R represents a

hydrogen atom or C, . alkyl,

Y



(11) -CONRerr]R err] wherein Rerr] and R, which may be the sane or
different, represent a hydrogen atomor ([err] alkyl which may be
substituted by a saturated or unsaturated five- to seven-nenbered

het erocyclic ring, or (12) a saturated or unsaturated five- to
seven- nmenbered heterocyclic ring which my be substituted by Cerr]
al kyl or phenyl Cl4 al kyl; (h) -C=N-OR[grps] wherein Rlerr] represents
a hydrogen atom (err] alkyl, phenyl Cerr] alkyl, or phenyl; (1)
-(CH2)nOR[err] wherein mis apm{nt QR 9fe rd eRs] S a
hydrogen atom (err] alkyl, eri)phenylR e?’qr e(}aelil’?y?\ OFB\E}\A‘]PCF] {gﬁg&%fﬁﬁ%re
hydrogen atons on the benzeblre rage ney dif Sebent t ut el dsert ex rijydldkydn

j) -(CH k- COR 18 i i | nt f t d
Fepresents o hydrogen atDAbictenr 1A kyEEEh Ry (g s PN F Rty or

wherein j is an integer sdturdted ér andathedtdd rtpreesent sevanhyenegesy at om

or (Jerr]. alkyl; (1), -(CH2 p-NRﬁ%fg”] err] wherein p is an integer
of 1 to 4, and Rerr] FOCKhith * 'béﬁ?[he same or different, _
represent _ (1) a hygdrpgen shefrated or unsatdra®kdr rdi@l-kylo which
may be substituted by am no optional |y substituted by CJerr], alKkyl,

(3) phenyl C[err] alkyl ,seven-membered))het@yooy Gkt ef HAR2Phi6hr wantke a
hyd ' t ; i bst, i ed b .
S i g g e A B,

car boxyl, or o erein. presénts
al kyl or phenyl whi@h m&FNbOR UG ereirdRby rgprgisegés a hyddaysn
108 atom, C, . alkyl, phenyl C,, alkyl, or phenyl;

(i) -(CH,)mOR" wherein m is an integer of 0 to

4, and R" represents a hydrogen atom, C, . alkyl, or
phenyl C,_, alkyl of which one or more hydrogen atoms
on the benzene ring may be substituted by C,,
alkyl;

(3) —(CHz)k—COR18 wherein k is an integer of 1 to
4, and R represents a hydrogen atom or C, , alkyl;

(k) —(Cng—COORw wherein j is an integer of 0
to 4, and RY represents a hydrogen atom or Ci¢
alkyl;

(1) -(CH,)p-NR*R** wherein p is an integer of 1
to 4, and R* and R*, which may be the same or
different, represent

(1) a hydrogen atom,

(2) C,¢ alkyl which may be substituted by
amino optionally substituted by C,, alkyl,

(3) phenyl C,, alkyl,

(4) -COR® wherein R” represents a hydrogen
atom or C,, alkyl which may be substituted by
carboxyl, or

(5) -SO,R*’ wherein R*’ represents C,, alkyl
or phenyl which may be substituted by a halogen

atom;

g



(m -(CHerr]) g-CONR[err]R[err] wher ei nqgis an integer of
24 O to 4, and Rerr] and Rerr], which may be the sane or
different, represent a hydrogen atom a saturated or :

unsaturated five- to seven-nenbered heterocyclic ring, or
Cerr] alkyl which may be substituted by a saturated or
unsaturated five- to seven-nenbered 108 heterocycl ic ring, or
alternatively Rerr] and R err] may forma saturated or

unsaturated five- to sevém: - (CH,) q-CONR*Rigriwes el thel erpcym| intedeny of
together with a ni tg oggn 4 and 2 ancf‘tﬁmt h?@hctﬂlayﬁegea eatt%%heo%(the
4 I eas

het erocyclic ring may further’confain one oxygen,
ni trogen, or sul furd:aﬁﬁynemtayréprasanbl syhidrogemgatom, a saturafetsedkw th

ther ring, bstjtyted b | d
(ny “NPLerr TR or r] MRTEITFRer iV’ Keer FFUenTReEReRRg el iamedyelit

same or different, fﬁ{xjeseat @_hydnggenvai e aay- GR eibstituted by a
wherein R err] represents a hy rogen atom (err] alkyl, or

phenyl whi ch may beSali@tadit 84 pynerkrrited kyilver CF%r r§even-membered
al koxy optionally %@@éx‘&d&}&quYrﬂ@”yer alternatively3k* and3R®®

Rlerr] and R, which may "be the sane or different, represent a _
hydr ogen at om or Clarn  al kyatwka eed ny bensaturatedyfdmerut b Bevertral ogen

gﬁgtrppsa?ld) to (iv) or a%&fogen at @1013{ qu?qgog%tkt%%g WA hae JPJJO%I—PQ

[err] atom to which they are.attached (the heterocyclic
ring may further contain at least one oxygen,
nitrogen, or sulfur atom, may form a bicyclic ring

fused with another ring, or may be substituted by C,,

alkyl); and

(n) -NR**R*’ wherein R*® and R’’, which may be the
same or different, represent a hydrogen atom or ~-COR*®
wherein R* represents a hydrogen atom, C,, alkyl, or

phenyl which may be substituted by C,, alkyl or C,

alkoxy optionally substituted by phenyl;

R and R*¥, which may be the same or different,
represent a hydrogen atom or C, alkyl which may be
substituted by a halogen atom; and

Q represents a group selected from the following

groups (i) to (iv) or a halogen atom or C, , alkoxy:

33 _R34
/O .OR /O\/ )
' (i H (ii)
i)
O »
3536 37
O MR R /o\P _OR
l} (i) ™0R38 (iv)
0
; and

AN ) 0



109 wherein R33 represents Cerr] alkyl which may be
substituted by Cferr] al koxy optionally substituted by {err] alkoxy,
“phenyl- optionally substituted by CJerr] al koxy, am no, or nitro, or a
saturated or unsaturated five- to seven-nenbered heterocyclic ring
optionally substituted by Cferr] al koxy, amno, or nitro, . phenyl whi ch
may be substituted by C[err] al koxy, am no,jgr nitro, or a saturated
or unsaturated five- to seven- nmenbered heterocyclic ring which may be
substituted by C e[pLalkoxy, am no, or nitro, or R33 may. form CJ err]
al kyl ene toget her mﬁtﬁ Rlerr] or Rerr], R34 represents derr]

al kyl which may be subsﬁlﬁuﬂxardﬁﬁnishalogen atom carboxyl, phenyl

optionally substituted Qy Cgf%iﬂt@?f§§X%aY ggiggbathPtggtggiFEOValfbxy

saturated or unsaturate¥éfiv seven=nenbere et erocy °r|ng
optional |l y substituopedohylCyer rdulksd tkitytedam by, oF, pitedkoxy, pitesyyl which
may be substituted by.(e al. koxy, ,am no, .or nitro, or. a saturated
or unsat ur at ed fiv89¥%§%§££iwﬁu9é§ﬁ§¥F§glH¥t%r® XY+ PRI Rni 2h %ﬁEl%@
substituted by Cept] aakkexyat@idioun@atlichted five- RE@rédvaithdhbe i ch

may be the sane or different, represent a_hydrogen atom or err] al kyl
whi ch may be substReteEgcyFlafi n5iBgt i BREEPY2 LUKt FEDERETBYeE ePY] @i-kyl or

Rierr] and Rlerr] payokor miaipat upat g 95, unsaturated five- to.
seven- nenber ed heterocycfic ring together with a nitrogen atomto which

they are attached, and phenyR @hirharayRjoer rqubsiifiudiedrdy Ba-¢ hellkamd or
di fferent, amino, or nitro, or | .

a satufated or unsaturated five- to seven-
membered heterocyclic ring which may be substituted
by C,¢ alkoxy, amino, or nitro, or

R* may form C, , alkylene together with R? or R,

R’ represents _

- Cy;6 @lkyl which may be substituted by a halogen
atom, carboxyl, phenyl optiocnally substituted by C,;
alkoxy, amino, or nitro, or a saturated or
unsaturated five- to seven-membered heterocyclic ring
optionally substituted by C, , alkoxy, amino, or nitro,

phenyl which may be substituted by C, , alkoxy,
amino, or nitro, oxr

a saturated or unsaturated five- to seven-

- membered heterocyclic ring Which may be substituted
by C,. alkoxy, amino, or nitro,

R*® and R*, which may be the same or different,
represent a hydrogen atom or C, . alkyl which may be
substituted by amino optionally substituted by C,,
alkyl or '

R* and R may form a saturated or unsaturated
five- to seven-membered heterocyclic ring together
with a nitrogen atom to which they are attached, and

R and R*®, which may be the same or different,



110 represent Clerr] alkyl. 2. A conmpound
according to claiml, wherein Rerr] represents a hydrogen atom
and Rerr], Rerr], Rerr] , and Rerr] represent a hydrogen
atomor (g) C[err] al koxy. 3. A compound according to
claiml1l, wherein Rerr], R2, and R err] represent a hydrogen
atomand R err] and R err] repilévent a hydrogen atom or (g)

C err] al koxy. 4. A conpound according to claim1,
wherein Rerr], represent &2, al¥yl. and R5 represent a hydrogen atom
and R3 represents (g) Cerr] al koxy. : 5. A
conpound according to claim1l, wherein Rerr], R2, R3, and R5

represent a hydrogen atom aighd¥hnd according fEPEESENt S, (WhefdsirR!
al koxy. 6. A conpound represented,by formy (la) or a

, il a
phar macol ogi cal | y repeeepebbl @ hydgogenratogolang eR’, R, R', anferRof: .
represent a hydrogen atom or (g) C,,, alkoxy.

3. A compound according to claim 1, wherein R},
R’, and R®° represent a hydrogen atom and R' and R*

represent a hydrogen atom or (g) C,,, alkoxy.

4. A compound according to claim 1, wherein R,
R?, R', and R’ represent a hydrogen atom and R*

represents (g) C,,, alkoxy.

5. A compound according to claim 1, wherein RY,
RZ, Rﬂ and R’ represent a. hydrogen atom and R’

represents (g) C,,, alkoxy.

6. A compound represented by formula (Ia) or a

pharmacologically acceptable salt - or solvate

thereof:.
H o)
R41 N—y
N (la)
RO N
| e e
AN
31
R R32

wherein R" and RY, which may be the same or
different, represent a hydrogen atom, optionally
protected hydroxyl, C,.s 2alkoxy which may be
substituted by a halogen atom, or C,, alkyl which may

* [ L M S *



[err] . wherein Rerr] and Rerr], which my be the sane

or different, represent a hydrogen atom optionally

protected hydroxyl, d{err] alkoxy which my be

substituted by a halogen atom or C [err] al kyl which may be
substituted by a halogen atomand R err], Rerr], and Q are as defined in
claim1. 7. A conpound according t | aim 6, wherein R[err] and

Rlerr] represent Cferr] alkoxy and Q represents group (i).

2- (1-i sopropoxycarpon hylpropyly), t y - (5
10- di oxo-2H-1, 2, 3]$$|§%§?¥fﬁ gg& %% E%hz eE aﬁcﬂlQEKPQF R H%nd ©
2-(1-(1,3-diethoxyaﬁepasp@aﬁnme@onyhﬂMymnZknet hylpropyl) -7, 8-dinethoxy-4
(5H) , 10-dioxo-2H1, 2, 3-tr iazolo[4,5-c][1] benzazepine,

2-(1-(1, 3-di et hoxy- 2- pr opoxycar bonyl oxy) - 2- met hyl propyl) .

- 8-1 sopropoxy- 7- net hoxy74 (ﬁfﬁomdehddb@&@raHng to claim 6, wherein R™
-1,2,3-triazol o[ 4, 5-¢] L]benzazeplne

8- i sopr opoxy- 2- ( 1-#3@pRopFEREAIsAty Q@ XGy @%ﬂw 3NGr SpYPPLEFERES hGHPLP
(5H)), 10-di oxo- 2H 4y 2, 3- triazol o[4,5-c][1] benzazepi ne, or a salt or
sol vate thereof. :

8. 2~ (l-isopropoxycarbonyloxy-2-methylpropyl)
-7,8-dimethoxy-4 (5H), 10-dioxo~2H~1,2,3-triazolo[4,5
~c] [l]lbenzazepine,

2= (1-(1,3~diethoxy-2-propoxycarbonyloxy)-2-met
hylpropyl)-7,8=-~ dlmethoxy 4 (5H),10~-dioxo~-2H-1,2,3-tx
iazolo[4,5-c][1l]lbenzazepine,

2-(1-(1,3-diethoxy-2-propoxycarbonyloxy)-2-met
hylpropyl)-8-isopropoxy-7-methoxy-4 (5H),10~-dioxo-2H
-1;2,3—triazolo[4,5—c][1]benzazepine, or

8-isopropoxy-2- (l-isopropoxycarbonyloxy-2-meth
ylpropyl)-7-methoxy-4 (5H), 10-dioxo~-2H~1,2,3-triazol
o[4,5-c] [llbenzazepine, or a salt or solvate

thereof.

9. A pharmaceutical composition comprising the
compound according to any one of claims 1 to 8 or a
pharmacologically acceptable salt or solvate
thereof.

10. A pharmaceutical composition according to
claim 9 for wuse in the treatment of allergic

diseases.

11. A method for the treatment of an allergic
disease, comprising administering to mammals the

compound according to any one of claims 1 to 8 or a

) 0RO



9. A pharnmaceutical conposition conprising the conpound according to any
one of clains 1 to 8 or a pharmacol ogically accept abl e sal t or

sol vate thereof. 10. A pharmaceutical conposition according to claim
9 for use in the treatnment of allergic diseases. 11. A method for
the treatment of an allergic disease, conprising adm nistering to manmmal s

t he conpound according to any one of claingl2 to 8 or a

112 phar macol ogi cal | y acceptabl e salt or sol vate thereof

together 'wth a phphasceCeyicablyYacaesegilablesnlt or soloadttd ethereof

12. Use of the conpound, according to any one of , clains 1 tqg 8 or a
pharnacologicalIyngegéﬁpﬁﬁle @éFg a dﬁaQHﬂQﬁHﬁ%cﬁﬂéﬁbof %%ﬁeﬁﬁéﬁﬁﬁw ng a
t herapeutic agent carrier.for allergic diseases. 13. A :
conmpound represented by fornmula (I11) or a

12. Use of the compound according to any one of
claims 1 to 8 or a pharmacologically acceptable salt
or solvate thereof for preparing a therapeutic agent

for allergic diseases.

13. A compound represented by formula (II) or a

salt or solvate thereof:

"\ (1)
N

R31
R32

wherein R® represents nitro or amino, R®®

represents
2 hydrogen atom or a protective group for carboxyl,
and Q, R’ to R®, R*, and R¥ are as defined in claim

1.

14. A compound represented by formula (II') or

a salt or solvate thereof:



salt or solvate thereof: [err] wherein R err]

represents nitro or am no, R52 represents a hydrogen atomor a
prot ect-i ve group for carboxyl, 2 5 31 32 and
Q Rto R, R, and R are as defined in claim 1. 14. A
conpound represented by formula (11"') or a salt or solvate thereof:
113 113
COORS52
[T q ("
\N/N\\/\
[ >R32
R31

wherein 0Q, R® to Ra R“, Rw, R“, and R* are as

defined in claims 1 and 13.

15. A compound represented by formula (VI) or a

salt or solvate thereof:

R2 OOR52
. .
R =
PN \
R4 N

(Vi)

R31
R32

wherein Q, R? to Ri R;, R”, and R®? are as defined in

claims 1 and 13.

16. A compound represented by formula (VI') or

a salt or solvate thereof:

R2 COORS2
R3\\
=N .
R4~ AN S }\l Q (V1)
5 1 N7
RY 0O R32
R3‘|

* [+ L M S *



[err] wherein Q R to R5, Rerr], Rerr] Rerr] and Rerr] are

‘as defined in clains 1 and 13. 15. A conpound
represented by fornmula (VI) or a salt or solvate thereof:

[err] wherein Q Rerr] to Rerr], Rerr], Rerr], and Rerr] are
as defined in clains 1 and 13. 16. A conpound
represented by fornmula (VI') or a saly or solvate thereof:

wherein Q, R® to Rﬂ Rﬁ, R”, and K? are as defined in

claims 1 and 13.'

17. A compound represented by formula (VII) or

a salt or solvate thereof:

R2
R3 COOR52
a
N
RA”X / e | (Vi)
N/
RS N

wherein R* to R’ and R” are as defined in claims 1 and
13. "

18. A compound represented by formula (VIII) or

a salt or solvate thereof:

.~ R2 " copRS2
R3 % | N\
N VIl
R4 \‘ @N\ (Vih
&5 & R61 -

wherein R® represents a protective group for triazole
and R® to R’ and R* are as defined in claims 1 and
13.

19. A process for preparing a compound

represented by formula (IIa')

TS



[err] | wherein Q R2 to R5, Rlerr], Rerr], and

Rl err] are as defined in clains 1 and 13. 17. A
conmpound represented by fornmula (VI1) or a salt or solvate
t her eof : [err] wherein R2 to Rlerr] and Rlerr] are as
defined in clains 1 and 13. 18. A conmpound
represented by formula (VII1I1) or 11 salt or solvate thereof:

R2 COOR52

R3 /L NO2
oWy
SN A L Q (e
4

R4, S /N\\/
l;- !3 /31\R'32
R

wherein Q represents group (i) as defined in claim 1
and R’ to Ri Rﬁ, Rn, and R*? are as defined in claims
1 and 13, which comprises the steps of:

(1) reacting a compound represented by formula

(V)

R2 -
R3 NOs "COORS2
. 7\ (V)
5 N~
R d H

wherein R? to R’ and R* are as defined in claims 1 and

13,
with a compound represented by R*™R¥C=0 wherein R and

R32

are as defined above in claim 1;

(2) reacting the compound prepared in step (1)

g

with a compound represented by R~ (=0) -R’ wherein
71
R

atom, 4-nitrophenyl, or l-imidazolyl; and

and R’? each independently represent a chlorine

(3) reacting the compound prepared in step (2)
33

with a compound represented by R¥0H wherein R*™ is as
defined in claim 1.
20. A pfocess for ©preparing a compound

represented by formula (IIa')

g

*



[err] wherein R err] represents a protective group for triazole
and R2 to R5 and R52 are as defined in clains 1 and 13

19. A process for preparing a conpound represented by
formula (lla') 115
[err] wherein Qrepresents group (i) as defined in claim1l
2 to Rerr], Rerr], Rerr] andjRsto R, R, R, and R are as
defined in clains 1 and 13, which conprises the steps of:
(1) reacting a conpound repreEEnted by formula (V)

' COOR52

(lla')

wherein Q represents the group. (i) as defined in
claim'1 and R® to R®, R"?, R?, and R? are as defined in
claims 1 and 13, which comprises the steps of:

(1) reacting a compound represented by formula

(V)

R2
R3 NOo COORS2
- 7 (V)
RS N~
o] H

wherein R® to R’ and R® are as defined in claims 1 and

13,
with a compound represented by R“R”C=O wherein R and
R*? are as defined in claim 1; and

(2) reacting the compound prepared in step (1)
with a compound represented by HalCOOR™ wherein Hal
represents a halogen atom and Ru_is as defined in
claim 1, in the presence of an alkali metal carbonate

and an alkali metal iodide.

21. A process for ©preparing a compound

represented by formula (IIa')



[err] wherein Rlerr] to Rlerr] and Rlerr] are as defined in

clainms 1 and 13, with a conpound represented by R
Rl err] C=0O wherein R err] and Rlerr] are as defined above in claim
1; (2) reacting the conpound prepared in step (1)
W|th a conpound represented by Rerr]- C(=O-Rerr] wherein
Rlerr] and R err] each independently repregent a chlorine atom _
4-ni trophenyl, or 1-im dazolyl; and (3) reacting t he conpound
prepared in step (2) ith a compound represented by R [err] OH
wherein Rlerr] is as R®def i n6@CR¥2c] ai m 1. 20. A
process for preparing R3 represented by fornula (Ila")
116 | N
RA N~ | \N/N\wﬁ\ (lha")
RS O [ >SR32
’ R31

wherein Q represents group (i) as defined in claim 1
and R’ to R°, R?, R?, and R? are as defined in claims
1 and 13, which comprises the step of

reacting a compound represented by formula (V)

R2
R3 NO, COORS2
<
SN v)
RS N”
o H

wherein R® to R® and R’ are as defined in claims 1 and
13,

with a compound represented by formula (IV)

Hal Q

(V)
R31 R32

wherein Hal represents a halogen atom, Q represents
the group (i) as déﬁined in claim 1, and R and R¥
are as defined above, in the presence of an

inorganic base and an alkali metal iodide.

22. A process for produéing a compound

L "




[err] wherein Qrepresents the group. (i) as defined in claiml and R2 to
Rlerr], Rerr], Rerr], and Rerr] are as defined in clains 1 and 13, which
conprises the steps of: (1) reacting a compound represented by fornula
(V) [err] wherein R to R5 and R err] are as defined in clains 1
and. 13, with a conpound represented by Rl err] R err]C=0O wherein R err] and
Rl err] are as defined in claim1; and 129 reacting the conpound
prepared in step (1) with a conpound represented by Hal COOR33 wherein Hal

represents a hal ogenat é§@ﬁ¥y$_B@be&mﬁqadqhﬁn@d inclaiml, in the presence

of an alkali netal carbonate and an-al kali netal iodide. 21. A
process for preparing a conpound represented by fornula (Ila")

REPLACEMENT SHEET R2 _ 2 1 MAR 2000

 COOR52
1%‘. : o

(Vi)

wherein Q represents the group (i) as defined in
claim 1, R® to R®°, R*®, R¥, and R* are as defined in
claims 1 and 13, which comprises the steps of:

(1) reacting a compound represented by formula

(VII).

R2
R3 COORS2
R4 / ! (Vi)
RS NT
o) H

wherein R’ to R® and R” are as defined in claims 1 and
13, with a compound represented by RMRHC?O wherein R*
and R” are as defined in claim 1;

(2) reacting the'compound prepared in step (1)
with a compound represented by R''-C(=0) -R”? wherein
R’ and R each independently represent a chlorine
atom, 4-nitrophenyl, or l-imidazolyl; and

(3) reacting the compound prepared'in step (2)

with a cbmpound represented by R¥OH wherein R* is as

defined in claim 1.

T



117 [err] wherein Qrepresents group (i) as defined in
claim1l and Rlerr] to Rerr], Rerr], Rerr], and R err] are as
defined in clains 1 and 13, which conprises the step of

reacting a conmpound represented by fornula (V) [err]

wherien Rlerr] to Rlerr] and Rlerr] are as defined in clains 1 and
with a conpound represented by formula (1V)q9 Hal Q
(IVv) [err] wherein Hal represents a hal ogen atom Q represents

the group (i) as defineg3[n gJaiﬂ}&ceggd %%grrhpfggggﬁﬁgr]a compound

represented by formula (VI')

(Vi)

wherein Q represents group (i) as defined in claim 1,
R? to R®% R¥®, R¥, and R* are as defined in.claims 1
and 13, which comprises the steps of:

(1) reacting a compound represented by formula

(VII)
R2
R3. COORS2
N -
R4 / /‘?\1 (Vi)
R5 4 H

wherein R’ to R® and R”? are as defined in claims 1 and
13, with a compound represented by RR¥C=0 wherein R”
and R¥ are as defined in claim 1; and

(2) reacting the compound prepared in step (1)
with a compound represented by HalCOOR™ wherein Hal
represents a halogen atom and R*® is as defined in
claim 1, in the presence of an alkali metal carbonate

and an alkali metal iodide.

24. A process for producing a compound

represented by formula (VI')

!



inclaiml are as defined in claiml, in the presence of an

I norgani ¢ base and an al kali netal i odide. 22. A process for
producing a conpound _ 118 represented by
formula (V") [err] wherein Qrepresents the group (i) as
defined in claiml, Rerr] to Rerr], Rerr] , Rerr], and R are as
defined in clains 1 and 13,.which conprisegghe steps of: (1) reacting
a conpound represented by fornmula (VI1).

RE COOR52

}N | |
NS (V1Y)
o::.

wherein Q represents 'group (i) as defined in claim 1,
R’ to R®, R, R¥, and R¥ are as defined in claims 1
and 13, which comprises the step of

reacting a compound represented by formula

(VIT)
R2
R3 COORS2
N
RA /N (Vi)
R5 N~ | |
o) H

wherein R® to R® and R? are as defined in claims 1 and
13, :
with a compound represented by formula (IV)

Hal Q
>< (V)
R31 “R32
wherein Hal represents a halogen atom, Q represents
the group (i) as defined in claim 1, and R* and R*

are as defined above, in the presence of an inorganic

base and an alkali metal iodide.

0

L
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[err] wherein Rerr] to Rerr] and R[err] are as defined in clains 1 and
13, with a conpound represented by R err]R err] C=O wherein R err] and R32

are as defined in claim1; (2) reacting the conpound prepared in step
(1) with a conpound represented by R[err]C(=O-Rerr] wherein Rerr] and
Rl err] each independently represent a chlorine atom 4-nitrophenyl, or

1-i mdazol yl; and (3) reacting the corh?c;und prepared in step (2) with
a conpound represented by Rlerr]OH wherein Rlerr] is as defined in clgiml.
119 5A prdce®FOoLEESpr il | ngr8PEEAPIUNG  compoun
represented by formy htkd formulb®(VEIT) wherein Q
represents group(l) eflne |ncalmi Rlerr] to Rerr],
Rlerr] , Rerr], and R[err] are as defined in clainms 1
COORJZ
P .
(VI )
R4 R61

wherein R’ to RS, Rsz, and R*! are as defined in claims
1, 13, and 18, which comprises the step of

(a) reacting a compound represented by formula
(IX)

R2

R3
COORS52

(1X)

\

R4

wherein R’ to R° and R? are as defined in claims 1 and
13,
with a compound represented by formula (X)
R*-N, ~ (X)
wherein R* is as defined in claim 18, or
(b) reacting a compound represented by formula
(XII) |

R2
R3 //
| (XI1)
R4 M
RS

gy



and 13, which conprises the steps of: (1) reacting a
conpound represented by formul a (Vi) [err]

wherein Rlerr] to Rlerr] and Rlerr] are as defined in clains 1 and

13, with a conpound represented by R err]R err]C=0 wherein R err]

and -R[err] are as defined in claim1; and (2) reacting the

conmpound prepared in step (1) witdf a conpound represented by

Hal COOR[ err] wherein Hal represents a hal ogen.at om.and R%err] S
as defined in wherein| 4j feprgsentse fn’rg%‘ﬁ?&e Jr9R SaiRal ?hﬂ%Fa €
carbonat e mag@fé%i% b kshiadet @hgh@8i @®. iodide, zinc bromZde, A
process for produci'ng a corrpound - represented by formula
(Vi) zinc iodide, cadmiumopromide, iodide cadmium, or

copper and R? to R® are as def.ined in claim 1,

with a compound represented.by formula (XIII)

R9202C.__N

ON (Xill)
R5205C N\.
"R61

wherein R*? and R® are as defined in claims 13 and

18.

26. A process according to claim 25, which
further comprises the step of, prior to the reaction
of the compound represented by formula (IX) with the
compound represented by formula (X) in step (a),
dehydrogehating a compound represented by formula
(XI)

RrR2
3 52
R~ | | COOR
(XI')
RET N
RS O

wherein _Rz to R® and R* are as defined in claims 1 and
13,

to ' produce the compound represented by formula
(IX) .

27. A process for producing a compound

represented by formula (XV)

g gy



[err] wherein Qrepresents group (i) as defined in claimi1,

to Rlerr], Rerr], R32, and R52 are as defined in clains 1 and 13,
whi ch_conprises the step of reacting a conpound represented by
formul a (Vi) [err] wherein Rto Rerr] and R err]
are as defined in claims 1 and 13, 123 with a conpound
represented by forrmula (1V) [err] wherein Hal represents a
hal ogen atom Q represents rRzhe gr o, HB §4) as defined in claim1l, and
Rlerr] and R32 are as ef|Q§d}ﬁhb In the presence of an inorganic
base and an al kali metal iB8
“f @t
| | \T/ \‘N\\\ _

R5O

wherein R® to R®>, R%, and R™ are as defined in claims
1, 13 and 18, which comprises the step of

reacting a compound represented by formula
(XVI) '

R2

R3
2 COORS52
A (XVI).
4~
R I
RS O

wherein R® to RS, and R*” are as defined in claims 1

and 13,
with a compound represented by formula (X)
R%-N, - (X)

wherein R® is as defined in claim 18.

28. A process according to claim 27, which
further comprises the step of, prior to the reaction
of the compound represented by formula (XVI) with the
compound represented by formula (X), a compound

represented by formula (XVII)

NOz COORS52

r (XVII)

o



121 25. A process for preparing a conpound

represented by fornmula (M11) [err] wherein Rto Rerr],
Rlerr] and Rlerr] are as defined in clains 1, 13, and 18, which
conprises the step of (a) reacting 3rconpound represented by
formul a (rxy - [err] 4 n R err] to R[err] and
Rlerr] are as defined in claiyjs 1 and - npound
represented by fornuMRergin Rerq R and\ﬂﬁﬂﬁ%%ﬁaﬁ6§e¢§n§§ H%f? %Hm?n B8 m
18, or (b)_ﬁg@ctlng a conpound represented by formula (X11)

is dehydrogenated to produce the compound represented

by formula (XVI).

29. A compound represented by formula (IXa) or

a salt or solvate thereof

- R41 .
= COORS2
L
l
O

wherein R*, R*?, and R® are as defined above in claims
6 and 13, provided that R' and/or R*¥ do not represent

a hydrogen atom.

30. A compound represented by formula (XVIa) or

a salt or solvate thereof
R41

: R51 '
S
R42- 7 (XVia)

il
o)

wherein R*', R, R®, and R* are as defined in claims
6 and 13.

* c L M S *



[err] 122 wherein M

represents |ithium rmagnesi um chlori de, magnesi um br om de,
magnesi'um i odi de, zi nc bron de, zinc iodide, cadm um brom de,
i odi de cadm um or copper and Rlerr] to R err] are as defined
in claiml, with a conpound represented by formula (X 11)
[err] wherein R52 and R61 are agefined in clains 13 and
18. 26. A process according to claim 25, which

further conprises the step of, prior to thgstRAEtI on

Tricyclic triazolobenzazepine derivatives in the

form of a prodrug are provided. The compounds

5 according to the présehf invention are those
represented by formula (I) and pharmacologically
acceptable salts and solvates thereof. The compounds

are useiul as antfgllergic agents and exhibit

excellent bioavailability.

10
2 R1
R ﬁ /Q
| N (1)
RS o N Q
31
R R32

wherein R represents hydrogen, OH, alkyl or phenyl
alkyl,

15 Rz, R’, R', and R® represent hydrogen, halogen,
optionally protected hydroxyl, formyl, optionally
substituted alkyl, alkenyl, alkoxy or the like, and

Q represents a group selected from the following
groups (i) to (iv), halogen, or alkoxy:

20

33 R34
- 'O\v/ OR /.-/O\\_,.-/ (i)
i . ' Il
| (i) |
O ) O
>
0 NR3R36 _O___.OR¥
I - P (iv)
| (i) || ~OR38
@) O

; and



of .the.conpound represented by formula (I X) with the EPE?L&CEMEM}&M

represented by formula (X) in step (a), : dehyg@r bgenating a
conmpound represented by fornul a (xr) . [ez_r'erfR
whereln Rlerr] to Rlerr] and R err] are as defined in clai 1 and 2000
13, to produce the conpound represented by fér =

(1X). 27. A process fqr produm ng |a conpound _
represented by formula (XV) 123
Lerr] (oS R2 te RS Rary), and R eridprisgas dgbbigd in

10

15

25

30

(preferably, R Lepresents C,., alkyl optionally

substituted by C., alkoxy).

In formulae (I) and (Ia), =-CR7R™Q is preferably
located zt the 2-position in the triazole ring.

One cr more hydrogen atoms on C,, alkyl represented
by R* and R¥ in formulae (I) and (Ia) and one or more
hydrogen atoms cn the C,, alkyl and the C, . alkoxy in its

alkyl porticn represented by R and R¥ in formula (Ia) may

Le substituted by a halogen' atom. Examples of the
substitutec aikyls and alkyl periions include
trifluorcxezhyl, 2-fluoroethyl, diflucrcmethyl, 2,2,2-
trifluorcethyl, trichloromethyl, Z-chloroethyl,

dichloromezayl, 2,2,2—trithloroethyl, tribromomethyl, 2-
bromoethvi, dibromomethyl, 2,2,2-tribromoethyl,
pentaflucrcethyl, fluoromethyl, 3,3,3-trifluoropropyl,
4,4,4-trichlorobutyl, 5,5,5-trifluoropentyl, and 6,6,6-
rotective groups for optionally protected hydroxyl

which may Ze represented by R*' anc¢ R¥ include acetyl,
chloroacetvi, dichloroacetyi, trichlorocacetvl, benzoyl, 4-
nitrobenzoyvli, 3—oxobﬁtyryl, benzyl, clphenylmethyl,
triphenylmethyl, 4—methoxybénzyl, 3,4-cdimethoxybenzyl,
methoxymethyvl, methoxyethoxymethyl, benzyloxymethyl,
trimethylsilyl, tert-butyldimethylsilyl, triphenylsilyl,
2-tetrahydropyranyl, and triméthylsilylethoxymethoxy.

R*" and R* represent preferably C,, alkoxy, more

isopropylox

preferably methoxy or &53%%5%3&7__2 Still more
preferably, 'R'11 represents methoxy, and R* represents-
methoxy or-ﬁé%%&%%ﬁ%gxx" '

A grour of preferred compounds represented by formula
(Ia) include a group of compounds wherein R’ and R*

represent C,., alkoxy (preferably C,, alkoxy, more

AMENDED SHEET |




1, 13 and 18, which conprises the step of
represented by fornula (XV1) [err]
Rlerr] to Rlerr], and Rerr] are as defined in clai
wi th. a conpound represented by formula (X)

(X N wherein R err] is as defined in claim1
process according to claim27, which further
prior to the reaction of the conpound repres
with the qppund x resentgd X),_.a,c ound
repr esent ed bylfo ;ﬁ¥ mYel NCREE =20 YPRepte esents.
group ( ; {(preferably, R represents optionally C,_,
alkoxy-substituted C, . alkyl).
Zrong the compounds according to the present
5 inventicn, garticularly preferred compounds include
2-{l-_sopropoxvcarbonyloxy-2-methyl ropyl)-7, 8-

dimethcxy-< {5H), 10-dioxo-2H~1,2, 3~-tri azclo[é,S—c][l]benz

azepine,

2—(1—jl,3—diethoxy—2—propoxy:arbonyloxy)—2*
10 methylprop;i}—7,8—dimethoxy—4(5H,,-O~;_v:o—2Hf1,_,3 tria
zolo(4,3-c. _ibenzazepine,
2-{1-1,3-diethoxy-2-propcxycarbonyloxy)-2-
methylprcr. 1! -8-isopropoxy-7-methcxy-+< 3H), 10-dioxo-2H-
1,2,3-trizzcio(4,5-c] (i]benzazepine, ang
15 8-isccropoxy-2-(l-isopropoxyv ‘carbonvloxy-2-
methylprory ) -7-methoxy-4(5H),10-dioxc~25-1,2,3-triazolo
{4,5-c] [i]lcenzazepine. '

In the present invention, protective groups for

carboxyl recresented ky R™ include, for example, methyl,

20 ethyl, ZTert-butyl, benzyl, fi-methoxybenzyl,
diphenylmetizyl, 4-nitrobenzyl, tert-butvidimethylsilyl,
triphenylisilyl, 2-phenylsulfcrnylethyl, 2-
methoxycarbonylethyl, 2-cyanoethyvli, and 2-

trimethylsilylethyl.

25 In the present invention, "protective groups for
triazole" represented by R* include, fer example, benzyl
optionally substituted by a halogen atom, hydroxyl,
nitro, C,., alkyl, or C,, alkoxy, diphenylmethyl,
triphenylmethvyl, 4-methoxybenzyl, 3, 4-dimethoxybenzyl,

30 3,4,5-trimezhoxybenzyl, trimethylsilyl, tert-
butyldimethyisilyl, methoxymethyl, benzyloxymethyl, and
methoxyethoxy.

A grcup of preferred intermecdiate compounds
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124 - - wherein R2 to R5 and Rlerr] are as defined in clains 1 and
13, " is dehydrogenated to produce the conpeund.represented

by f | XVI 29. A d AN (& g (| X
o?/ ormul a ( ) conmpoun repr@gmwgyﬁﬁw_ (1 Xa)

. a salt or solvate thereof [err] n R,
Rlerr]., and R are as defined above in clains g and 13, [prjovi ded
that Rlerr] and/or R42 do not represent a hydﬁb MARI
30. A conpound represented by formul a (XVIa% a_salt orl qolvate
t her eof [err] 9 wherein Rerr], Herr], Rerr] andi{Rerr]
are as defined in clains ? 6 QOOR%3. ——e

RS A NO2 l\
] =N
o L\,\ _/ ' Q (Ila')
Ls ”/ .N/ \‘[\
Ro 0 [ SR32
R31
wnerein Q represents group (i) as defined in claim 1

- €, 31 kY] (e

end R* tc R, R, RY, and R° are as defired in claims

1 anc 13, which comprises the step of

reacting a compound represented v formula (V)
R2
=3 i N02 COORS52
\/ \/

NN N v
!

R5 df//

N~
H

- . i 5 52 = . .
rerein R° to R” and R° are as defined in claims 1 and

s,

0]

Hal

'—‘
[0

~

)
}
ct
-
[$]

cempound represented by formula (IV)

Hal

\/

R31 ‘R32

(V)

wherein Hal represents a halogen atom, 0O represents

the grcup (i) as defined in claim 1, and R and R"
) in claim 1 . .

are as defined » ln <cthe presence of an

incrganic base and an alkali metal iodide.

INY
N

A process for producing a compound

Ao e
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CLAIMS e
1. (Amended) A compound represented by formula (I) or
a £ acceptable salt or solvate thereof:
A
R3 N
N (1)
R4 N
RS 0 N\_a
R31

R32

wherein
R’ represents a hydrogen atom, a hydroxyl group,
C,., alkyl, or phenyl C,_, alkyl;
R?, R?’, R', and R®, whichmay be the same or different,
represent any one of the following (a) to (n):
(a) a hydrogen atom;
(b) a halogen atom;
(c) an optionally protected hydroxyl group;
(d) formyl;
(e) C,,, alkyl which may be substituted by a halogen
atom;
(£) C,,, alkenyl which has one or more carbon-carbon
double bonds and may be substituted by
(1) a halogen atom,
(2) cyano,
(3) -COR’ wherein R’ represents a hydrogen
atom or C,, alkyl,
(4) ~COOR*® wherein R represents a nhydrogen
atom or C,, alkyl,
T
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